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MNOACHUTEJIBHASA 3AIINCKA

Pabouast nmporpamma no anredpe Juisi 00y4daromuxcs ¢ 3aIeP>KKOM IMCUXUYECKOTro
pasButus (nanee — 3[1P) Ha ypoBHE OCHOBHOTO 00111€TO 0Opa30BaHus MOATOTOBIICHA
Ha ocHoBe DenepaibHOTO roCyapCTBEHHOTO 00pa30BaTEILHOrO CTaHAapTa
ocHOBHOTO 0011er0 oOpazoBanus (IIpukaz Munnpocsenienust Poccuu ot 31.05.2021
r. Ne 287, 3apeructpupoBan MunucrepctsoM roctuniuu Poccurickon @eneparuu
05.07.2021 r., per. Homep — 64101) (manee — ®I'OC OOO), AnanTupoBaHHOM
OCHOBHOM 00pa30BaTEIbHOM MPOTrpaMMbl OCHOBHOTO 00111eT0 00pa3oBaHuUs
00y4aromuxcs ¢ 3aep>KKON TICUXUYECKOTo pa3BUTHsA (YTBEpKI€HA IPUKA30M
MunucrepctBa npocsemenus Poccuniickoit @eneparuu ot 24 Hos10psa 2022 1. Ne
1025) (manee — AOOIT OOO 3I1P),

Anrebpa sBIsSE€TCS OJHHMM U3 OINOPHBIX KypCOB OCHOBHOTO OOIIEro
oOpa3oBaHus: OHa 0OECIIEYMBAET U3YyUEHHUE JIPYTUX AUCIUIUIMH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LHUKIOB, €€ OCBOEGHHE HEOOXOAUMO st
MIPOJIOJKEHUs 00pa30BaHUs U B MOBCEIHEBHOM >kU3HU. Pa3BuTHe y 00y4aromuxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKICHUU U CYIIHOCTH allreOpandyecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMAaTUYECKON HAyKOM SIBJICHUI U MPOIIECCOB
B MPUPOJE W OOIIeCTBE, PO MaTEeMaTHYECKOTO MOJCIUPOBAHHMS B HAYYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX /Ui aJanTallid B COBPEMEHHOM LU(PPOBOM
obmectBe. M3yueHue anreOpbl oOecreyMBaeT pa3BUTHE YMEHMs HaOII0/1aTh,
CpaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTHUYHOCTH MBIIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI M BBIBOJBI,
dbopmynupoBath yrBepxkacHus. OCBoeHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYYaIoIIUXCsA: OHU UCIHOJB3YIOT JEIYKTUBHBIC U
WHYKTUBHBIE PAcCYXJeHUs, 0000IIeHHEe U KOHKPETU3AINI0, a0OCTparupoBaHue U
anajgoruto. OOyueHwe  anreOpe  MpeanojaracT  3HAYUTENbHBIA  O0BEM
CaMOCTOSITENIHOM  JIEATEIBHOCTH  OOYYaroMIMXCs, TOITOMY CaMOCTOSITENIbHOE
pelIeHue 3a1a4 ABJISETCS peaan3aluen e TeIbHOCTHOTO MPUHITUIIA O0YUCHHS.

B crpykType mporpammbl y4eOHOro Kypca «Aunredpa» mjis OCHOBHOTO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKUE
auHUH: «Yucaa v BEIYHCICHUSNY, «ANreOpandecKkie BBIPAKEHU», «YPaBHEHUS U
HEpaBeHCTBa», «DyHkimu». Kaxmas W3 3THX CoOJep)KaTeIbHO-METOIUIECKIX
JMHUYN pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET 3YUEHUSI Kypca, B3aUMOICUCTBYS C
JPYTUMHU €ro JuHusSMU. B xome wu3ydeHuss y4eOHOro Kypca O0Oydarouumcs
MIPUXOJIUTCS JIOTHYECKH PACCYX AaTh, UCIOJB30BaTh TEOPETHUKO-MHOKECTBEHHBIN
s36IK. B CBsI3M ¢ 9TUM B TporpaMMy y4eOHOTO Kypca «Amiredpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTEeMaTUYECKOro 00pa30BaHUsI U CIIOCOOCTBYIONINE OBJIAJCHHUIO O0YJarOIUMUCS
OCHOB  yHHMBEPCAJIBHOTO MareMmartudeckoro si3bika. ComepkaTenbHOH |



CTPYKTYPHOM OCOOCHHOCTBIO y4eOHOTO Kypca «Anredpa» SBISETCA €ro
MHTETPUPOBAHHBIN XapaKTED.

Copnepxxanne nuHUM «YuWCiIa W BBIYKMCICHUS CIYXUT OCHOBOM JJIst
JanbHEHIIero U3y4eHus MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y O0YyYarOIIUXCS
JIOTUYECKOTO MBIIIICHUS, POPMUPOBAHUIO YMEHHUS MOJIH30BATHCS aJIrOpUTMaMHU, a
Tak)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsI TIOBCEIHEBHOM
®KU3HU. Pa3BuTHE MOHATHSA O YKCIIE Ha yPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
CBS3aHO C pAlMOHAIBHBIMM M HUPPALUOHAIBHBIMH YHCIaAMHU, (HOPMHUPOBAHUEM
NPEACTABICHUM O JEHCTBUTEIHLHOM YHKCJE. 3aBEpIICHUE OCBOEHHUS YHCIOBOMN
JIMHUU OTHECEHO K cpeiHeMY 00111eMy 00pa30BaHHUIO.

Copnep:xanue JByX aireOpanyecKux JUHUN — « AITeOpandecKue BhIPAKECHUS
U «YpaBHEHHS] U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYUAIOIIMXCS
MaTEeMaTHUYECKOro amnmnapara, HeoOXOAUMOIo JUIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3axad. Ha ypoBHe
OCHOBHOIO 001iero oOpa3oBaHMsl Y4YeOHBIM MaTepuall TPYHNIUPYETCS BOKPYT
palMOHAIIBHBIX BBIpAXKEHUI. ANreOpa JeMOHCTPUPYET 3HAUYEHUE MAaTEMATUKU KaK
A3bIKa JJISI TOCTPOCHHSI MAaTEMaTHYECKUX MOJIENeH, OMHMCAHHMS MpPOLECCOB U
SBJIEHUN peanbHOro Mupa. B 3amaunm oOyueHust anreOpe BXOAAT TaKkkKe
JalbHENIIee pa3BUTUE ANTOPUTMHYECKOTO MBIIUIEHUS, HEOOXOIMMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJIAJICHUE HaBbIKaMU
JNEAYKTUBHBIX paccyxaeHuid. [Ipeodpa3oBaHne CUMBOIBHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUS, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUECTBY.

Conepxanue QyHKIMOHANBHO-Tpa(UIECKON JIMHUYU HALEJIIEHO Ha MOJIyuYeHUe
OOyYarOMIMMUCS 3HAHUN O (QYHKIMSIX KaK BaKHEHIIEeW MaTeMaTHYECKON MOJENH
JUTSL OTMCAHUS M UCCIEAOBaHMS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u obuiectBe. M3yueHune martepuana CroCOOCTBYET PAa3BUTHUIO Yy OOYyYaroOIUXCS
YMEHUS UCIIOJIb30BATh PA3JINYHBIE BBIPA3UTEIIbHBIE CPEACTBA S3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, TIpauueckue, BHOCUT BKJIaa B (opmupoBaHHE
MPEACTABICHUI O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMYy TUIaHy B 7-9 Kkjaccax u3ydaercss y4eOHbIA Kypce
«Anredpa», KOTOpBIM BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3/eiibl COJEP KAHMS:
«Yucna W BBIYUCIEHHUA», «Anredpanyeckue BbIpAXECHUS», «YpaBHEHUS U
HEPaBEHCTBA», «DyHKIIMWY.

B o03HaKOMUTENBHOM IUIAaHE PEKOMEHAYETCS H3ydaTb CIEAYIOIIHe
TEMBI:

«ppaunoHanbHbIlE  YHUCITA. JICUCTBUTENBHBIE  YHUCIIA», «CpaBHeHuUe
JEUCTBUTEIBHBIX YHCE, apu(PMETUYECKUE JCUCTBUS C JIEHCTBUTEIbHBIMU
yuciaaMu», «HaxoxaeHue NpUOIMKEHHBIX 3HAYEHHM KBaJpaTHOTO KOPHS»,
«Teopema Buera», «PemeHnss ypaBHEHUM TPETbEM W YETBEPTOM CTENEHEU
PA3JIOKEHNEM HA MHOXKUTEIN, «DyHKIHA y=\/ X u ee rpadux», «Ilorpemnocts u



TOYHOCTH IPHOIMKEHUS», «UeTHbIe U HeueTHble PyHKIMN», «DyHKIMSA y=X"»,
«DyHKIEs y= ax’, ee rpaduk um cBoiicrBa. I'padukn dyHkmmii y= ax” + N u
y=a(x-m)?, «YpaBHEHHE C ABYMs MEPEMEHHBIMH 1 eroTpadui», «I padideckuit
Crocod  peuieHusT  CUCTEMbl  ypaBHEHui»,  «M300paxeHue  4JI€HOB
apu(pMeTUYECKO M TeOMETPUUYECKON MPOrpeccuil TOYKaMHh Ha KOOPIWHATHOU
IUIOCKOCTHU. JIMHEMHBINA U DKCIIOHEHIIMAIBHBIN pOCT. CII0KHBIE ITPOLICHTHD».
Cnenyer yMEHBLIMTH KOJMYECTBO YAacOB Ha H3ydeHHe TeM: «DopMyibD»,
«/lokazaTenbcTBO TOXKJIECTBY, «JInneliHoOE ypaBHEHHUE C IBYMS
HEU3BECTHBIMMW», «I'pauK JMHEHMHOrO ypaBHEHHS C JABYMS I[EPEMEHHBIMUY,
«I'padrueckoe pemieHWe JUHEWHBIX ypPaBHEHHMM W CHCTEM  JIMHEHHBIX
ypaBHeHU», «CBOMCTBa KBaIpaTUYHON (DYHKITUNY.
BricBoOoaMBIIMECS 4Yachl PEKOMEHIYETCS HUCIHOJB30BaTh: s JIydllel
npopabOTKU Hambosee BaXKHBIX TeM Kypca: «PemieHue ypaBHeHui», «Pemienue
CUCTEM YypaBHEHMI», «CoOBMECTHbIE AECUCTBUS C ApoOsmu», «lIpumenenue
CBOMCTB apHU(PMETUYECKOTO KBAJPATHOTO KOPHS»; Ha NOBTOPEHHUE, PEIICHUE
3a/1a4, nNpeoOpa3oBaHUE BBIPAKECHUW, a TAKXKE HA 3aKPEIUICHHE H3YYEHHOIO
MaTepuaa.

Ha uzydenne yuebHoro kypca «Anredpa» orBoautcs 306 yacos: B 7 Kiacce
— 102 ygaca (3 yaca B Heneno), B 8 kinacce — 102 gaca (3 yaca B Heneno), B 9
kimacce — 102 gaca (3 yaca B HEJZIEIIO).



COAEPXKXAHUE OBYUEHUA

7 KJIACC

Yucna u eviuucnenus

PanmnonanbHble Yncaa

Jpobu 0OBIKHOBEHHBIE U JACCATUYHBIC, IEPEXO OT OJHOM (HOPMBI 3amucu
npobeit k gpyroit. [loHATHE panMOHANBHOTO 4YHCIA, 3alHUCh, CPAaBHEHHE,
YIOpAJOYMBAHUE PpAlMOHAIBHBIX 4ucel. Apudmerudeckue JeHCTBUS C
palMoHaNBHBIMU uuciaMu. PerneHune 3amad W3 peajbHOM MPaKTHKU Ha
4acTu, Ha

TpoOH.
CreneHb ¢ HaTypaJbHBIM [IOKAQ3aTEJIEM: OMNPEIEIICHHUE,
npeoOpa3oBaHUEBLIPAKCHUN HA OCHOBE OIPEIEICHUS, 3aMUCh
OOJIBIIIUX YHUCEI.

[IporeHThI, 3aMUCh MPOIEHTOB B BUJIE APOOU U APOOU B BUJE MPOIEHTOB.
TpuocHOBHBIE 33a/1a4M HA MPOILEHTHI, PELICHUE 3a7a4 U3 PEATbHON MPAKTUKHU.

[IpuMeHEHUE TNPU3HAKOB  JCIUMOCTH, Pa3jIOKEHUE  Ha

MHOXHUTEINHATYPATIbHBIX YHCEIL.

PeanbHble  3aBUCMMOCTH, B TOM  4YHUCIE  mOpsAMas U

0o0paTHAsITPONOPIUOHATIBHOCTH.

Anzebpauueckue eviparxcenust

[lepemeHHBIE, YHCIOBOE€ 3HAYEHHE BBIPAXKEHUSA C  IEPEMEHHOM.
JlonmycTumble 3Ha4Y€HUs] TMEepeMEeHHbIX. [IpenacraBiieHHe 3aBUCUMOCTH MEXIY
BEeTMYUHAMU B BUe (HOpMysbl. Beraucienus no ¢popmynam.

[IpeoOpazoBanne OyKBEHHBIX BBIPAKCHHM, TOXICCTBEHHO paBHBIC
BBIPOKEHUSI, TpaBWiIa MpeoOpa3oBaHWs CYMM H TMPOU3BEACHMM, TMpaBuUiia
PACKpBITUSI CKOOOK U TIPUBEJICHUS TTOI00HBIX ClIaraeMbIX.

CBoiiCTBa CTENEHU C HATYPaJIbHBIM [TOKA3aTEIIEM.

Opgnowiensl ©W  MHoroujieHbl. CteneHb MHorouwieHa. (CloOeHue,
BBIYUTAHWE, YMHOKEHUE MHOTOWICHOB. DOPMYJIbI COKPAIIEHHOTO YMHOMXKEHUS:
KBaJ[paT CyYMMBbI H KBagpaT pa3HocTu. @DopMmyna pa3HOCTU KBaJpaTOB.
PaznosxeHue MHOTOUJIEHOB HA MHOXKHUTEJIH.

Ypaenenusa

VYpaBHeHue, KOpeHb ypaBHEHHs, MpaBuia MpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCHJIBHOCTh YPABHEHUH.

JluHenHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHCIIO KOPHEW JIMHEWHOTO
YPAaBHEHHMSI, PEIICHUE JMHEWHBIX ypaBHEHMU. COCTaBlIeHHE YpABHEHHU IO
YCJIOBHIO 3a71a4uM. PerieHre TeKCTOBBIX 3a/1a4 C TOMOIIBbIO YPaBHEHUM.

Jluneiinoe ypasnenue ¢ 08yms nepemennvimu u e2o epagux’. Cructema

IBYX JIMHEHMHBIX YypaBHEHUMW C JBYMs IIepeMEHHbIMU. Pelienue cucrem



ypaBHEHU ciocoOOM TOACTaHOBKH. [IpuMepsl pelieHusi TEKCTOBBIX 3ajad C
IIOMOIIIbIO CUCTEM YPaBHEHUH.

Koopounamot u cpagpuxu. @ynkyuu

KooparHara Toukum Ha mnpsMoin. YucnoBble NpOMEXYTKH. PaccrosHue
MEKly ABYMS TOYKAMH KOOPJAUHATHOU HPSIMOM.

[TpsimoyromnbHas cucrema koopauHat, ocu OX u Oy. AGciucca u opauHaTa
TOYKM Ha KOOpPAWHATHOW mIockocTu. [Ipumepsl rpadukoB, 3aJaHHBIX
dbopmynamu. Utenue rpadukoB peaqbHBIX 3aBUCUMOCTEH.

[Tousatue dynxmpm. I'padpux dyaxmum. CpoiictBa (QyHKuumil. JluneitHas

dynkus, e€ rpaduk. [padux dynxmmm Yy = kKX + b. I'paguueckoe pewenue
JUHEUHBIX YPAGHEHUUU CUCTNEM TUHEUHBIX YPAGHEHULL.

8 KJIACC

Yucna u eviuucnenusn
KBanpaTtHblii KOopeHb U3 uucna. l[lowamue 00 uppayuoHanbHOM Huciue.

Jecamuunvie npUOIUINCEHUS UPPAYUOHATIbHBIX yucerl. CaoiicTBa
apu(pMETUYECKUX KBAJPATHBIX KOPHEH M MX NMPUMEHEHHE K MPeoOpa30OBaHUIO
YUCJIOBBIX BBIPAKEHHUU U BBIYUCICHUSIM. /[elicmeumeinbhbie Yucia.

Crenenp ¢ LenbIM MoOKazaTeraeM M e€ cBoiictBa. CTaHpapTHas 3aluCh

qHClIa.

Anzebpauueckue evipasriceHus

KBaaparHeiii TpéxuiieH; pa3joKeHHWE KBaJApPAaTHOTO TpEXWIEHa Ha

MHOXHUTeNIU.  AnreOpanueckas JPOOB. OcHoBHOE CBOWCTBO

anredpandeckoil ApooH.
CrnoxeHue, BBIUMTAHHE, YMHOXXCHHE, JCICHHE anreOpandeckux apoOci.
PanronanbpHbIie BRIpaXEHUS U UX MPE0Opa3OBaHHUE.

Ypasnenus u nepasencmea

KBagpatHoe ypaBHeHue, ¢Gopmyrna KOpHEW KBaJApPaTHOTO YpaBHEHHS.
Teopema Buema. Pelnienne ypaBHEHUH, CBOISIIMXCSA K JIMHEMHBIM U
kBagpaTHbIM. [IpocTelinenpooHO-paliuoHalbHbIC YPaBHEHUS.

I'paguueckas ummepnpemayusi ypasHeHuil ¢ O08YyMs NePEeMEHHbIMU U

cucmem JUHEUHLIX YPABHEeHUl ¢ 08yMs nepemeHHviMu. llpuMepsl pelieHus
CUCTEM HEJIMHEHHBIX YPAaBHEHUH C JBYMS IIEPEMEHHBIMU.

Peliennie TEKCTOBBIX 3aj1a4 anreOpanyeckuM CIiocoOOM.

YucnoBble HEpaBeHCTBA M UX CBoWcTBa. HepaBeHCTBO ¢ onHOM
nepeMeHHON. PaBHOCWIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM
nepeMeHHON. CUCTEMBI INHEMHBIX HEPABEHCTB C OJHOUN MEPEMEHHOIA.

Dyukyuu

[Tonsitue Gpynkiuu. O61aCTh ONPEIETICHUS K MHOKECTBO 3HAUCHUN

byHKIUH.



CriocoOslI 3aaHust QyHKITHIA.

I'paduk bynkmuu. Urenune cBoictB GyHKIuM 1o e€ rpaduky. [Ipumepsl
rpadukoB QYHKINH, OTPAKAIONINX PeaTbHBIC MTPOIIECCHI.

@OYHKIIMK, OMNHUCHIBAIONIUNE TIPSIMYI0 W OOpaTHYIO

IPONOPLHUOHAIIbHBIE ) 3 v
= = = ="
3aBUCUMOCTH, X rpaduku. dyHkmuu y = X7,y = X,y = X, Yy =k

I'paguueckoe pewenue ypagnenuii u cucmem ypagHeHull.

9 KVIACC

Yucna u evluucienus

JlecTBUTEIbHBIE YHCJIA
PanmonanpHbIC YHCHA, UppAYUOHATbHBIE YUCILA, KOHEUHble U DeCKOHeuHble

oecsimuuHvle Opodu. MHodcecmeo OelcmeumenbHblX Yucel, O0eucmseumenbHble
yucra Kak OeckoHeywvle OecamuyHvle Opobu. Bzaumno o00HO3HAUHOE
COOMBEMCMEUE MENCOYMHOHNCECTBOM OCUCMBUMENbHBIX YUCEN U KOOPOUHAMHOU
NPSAMOU.

Cpasnenue OelicmeumenvbHblX uucel, apu@memuyeckue Oeucmeus ¢
OelcmeumenbHblMU YUCIAMU.

N3mepennsi, npuOJIMKeHNs, OUECHKHU

Pa3mepsl 00bEKTOB OKPYKAIOIIET0 MUPA, ITTUTEIHHOCTD MPOIIECCOB B
OKPY’KAIOIIEM MHPE.
[TpubnmxéHHoe 3HaYEHWE BEIWYMHBI, TOYHOCTh MpHOIMxKeHuss. OKpyrieHue
yucell. [Ipukuka u olieHKa pe3yabTaToOB BEIYMCIICHUM.

Ypasnenua u nepasencmea

YpaBHeHuUs ¢ OTHOM NepeMEeHHOM
JIuneiinoe ypaBHEHME. Pemienne ypaBHEHN M, CBOASAIINXCS K IMHEUHBIM.
KBanparHoe ypaBHeHue. PeuieHue ypaBHEHUH, CBOIAIIMXCS K
KBaJpaTHBIM.

bukBaapatHoe ypaBHeHME. [Ipumepwvl pewienus ypagHeHuu mpemveu U

yemeeépmoticmenenell pasiodHceHuemM Ha MHOXCUMEU.

Pemenne npoO6HO-paliiOHAIbHBIX YPAaBHEHUH.

Perenne TekCTOBBIX 3a7a4 anredpandeckum

MetogoM.CucreMbl ypaBHEHUH

VYpaBHeHue ¢ AByMs IEPEMEHHBIMH U ero rpaduk. Pemenue cucreM IByX
JIMHEMHBIX YyPAaBHEHUW C JByMs [EPEMEHHbIMU. PemeHwe cucreM JIByxX
YpPaBHEHUM, OJHO W3 KOTOPBIX JMHEWHOE, a ApPyroe — BTOPOM CTEIECHH.
['paduueckas uaTEpHpETaLIU CUCTEMbBl YPABHEHUM C IBYMS IIEPEMEHHBIMHU.

Pemenne TekCTOBBIX 3a/1a4 aJireOpandyeckuM CIIOCOOOM.



HepaBencrBa

UucoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne TMHENHBIX HEPABEHCTB C OJHOM MEpeMeHHOU. Pemenne cucrem
JVHEWHBIX HEPAaBEHCTB C OJHOM IepeMeHHOW. KBaapaTHele HepaBeHCTBA.
I'padnueckass uMHTEpHpeTalMss HEPABEHCTB U CHUCTEM HEPABEHCTB C JBYMs
[IEPEMEHHBIMH.

Dynukyuu

KBanpatnunas ¢yskius, e€ rpaguk u cpoiictsa. Ilapabona, koopauHaThI
BEPILUHBI 1apadoIibl, OCb CAMMETPHUU 11apadOJIbL.

['paduxu (YHKIHIA; y = kx, y = kx + b, y=
- 2

X7,
y = xy= kxI/I HUX CBOMCTBA.

Yucnoevie nocineoosamenbHocmu

OmnpenesieHue u cocoObI 3aJaHUS YUCJIOBBIX MOCIEA0BATEIbHOCTEN
[ToHATHE YMCIOBOI MOCIEAOBATEIBLHOCTU. 3aJlaHUE MOCIEA0BATEIbHOCTH
peKyppeHTHOM hopmyIioi u popmyIoi N-ro yieHa.
ApudmMeTudeckas u reoMeTpudecKasi Mporpeccun
Apudmernueckas U reomeTpuueckas nporpeccuu. Gopmyibl N-ro yjaeHa
apu(pMETHIECKON U T€OMETPUUECKOM MPOTPECCUit, CyMMbI TIEPBBIX N YJICHOB.
H306padicenue unenos apugdmemuyeckol U 2eoMempuieckoll npozpeccutl

MOYKAMU HA KOOPOUHAMHOU NI0CKocmU. JIuHeu bl U 9KCHOHEHYUANbHBLIL POCHI.
Cnookcrvle npoyeHmot.



IIVIAHUPYEMBIE PE3YJIbTATDBI OCBOEHMHA ITPOT'PAMMBbI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBaIMA K OOYYEHHI0O MAaTeMAaTUKE W LieJICHANIPaBICHHOW MO3HABATEILHON
NEeSITENbHOCTH;

MOBBIIIIEHUE  yPOBHS  CBOEH  KOMIIETEHTHOCTH  4Ye€pe3  MPAKTUYECKYIO
TEeSTETLHOCTD, TPEOYIONTYI0 MaTEeMAaTHUECKUX 3HAHUW, B TOM YHCJIE YMEHHUE YIUTHCS
y APYTHX JIFOJEH;

CIIOCOOHOCTHh OCO3HABATh CTPECCOBYIO CHTYAIHIO, OBITh TOTOBBIM JCHCTBOBATH
B OTCYTCTBHE rapaHTHil ycIiexa;

crocoOHocTh oOy4aromuxcs ¢ 3[IP k oco3HaHuiO CBOMX JACPUIIUTOB U
MPOSIBJICHUE CTPEMIICHUS K UX MPEOAOJICHHUIO;

CIIOCOOHOCTH K CAMOPA3BUTHIO, YMEHHE CTABUTh JIOCTUKUMBIC 11ETIH;

YMEHHUE pa3inyaTh y4yeOHBIE CUTYyallid, B KOTOPBIX MOKHO JIeWCTBOBATH
CaMOCTOSITENIbHO, M CHUTyalluu, T[J€ CJIEAYEeT BOCIOJIb30BaThCAd CIPABOYHOU
uHdopMaIuen Wik IpyruMu BCIIOMOTATeNLHBIMU CPEJICTBAMU;

CITIOCOOHOCTH MEPEHOCUTD MTOTYUYEHHBIE B X0I€ 00yUEHUS 3HAHUSI B aKTYaJIbHYIO
CUTYaIMIO (MPU PELICHUN KUTCHUCKUX 3a/1a4, TPEOYIOIUX MaTEMAaTHUYECKUX 3HAHUN);

CIIOCOOHOCTh OPUEHTHUPOBATHCS B TPEOOBAHUSAX M IMpaBUIaX MPOBEICHUS
MMPOMEXYTOYHON U UTOTOBOM aTTECTAIIUU;
OBJIaJICHUE OCHOBaMHU (DMHAHCOBOM IPaMOTHOCTH.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

Osnadenue ynugepcanbHoIMu y4eOHbIMU NOZHACAMETbHOIMU OCIICHEUAMUL

yCTaHaBIMBaTh  IPUYMHHO-CIEACTBEHHbIE CBS3M B  XOJ€  YCBOCHHUSA
MaTeMaTHYeCKOro MaTepuasa;

BBISBJIATH JEPUIUT AAHHBIX, HEOOXOAUMBIX JJI PEUICHHs MMOCTABJICHHOM
3a]1a4u;

C MIOMOILBIO YUUTENS BEIOUPATh CIIOCOO pEeUICHUs] MATEMAaTUYeCKON 3a/1auu
(cpaBHMBATh BO3MOXHBIE BAPUAHTHI PEILICHUS);

NPUMEHATh W TPeoOpa3oBBIBATh 3HAKM W CHMBOJBI B XOJ€ pPEIICHUS
MaTEeMaTHYECKHX 3a7a4;

yCTaHaBIMBATh UCKOMOE U IAaHHOE MPH PEIICHINH MaTeMaTHIeCKON 3a1auu;

MOHUMATh ¥ UHTEPIPETUPOBATH UHPOPMAIIMIO PA3IMUHbBIX BUIOB U (HOpM
MpeJICTaBICHHUS,

WLTIOCTPUPOBATH pelaeMble 3a7auu rpa)udecKuMu CXeMaMu;

3¢ (HEKTUBHO 3aMTOMUHATH M CUCTEMAaTU3UPOBATHh MH(OpMAITHIO.

NOHMMATh U KCIOJIb30BaTh MaTEMaTUUYECKHE CPEACTBA HATJISIAHOCTH (rpaduk,
AarpamMMmbl, TaONWIBI, CXeMbl H JAp.) IS WUIIOCTpAalud, HWHTEPIpETaIny,
aprymMeHTaIuu.



Osgnaodenue YHU6epcaibHblMu yueoHvimu KOMMYHUKAMUGHHIMU
oelicmeuamu:

OpPraHM30BHIBATh y4e€OHOE COTPYIHHYECTBO M COBMECTHYIO IESTEIBHOCTH C
YUYUTEIEM U CBEPCTHUKAMM B IIPOLIECCE PEIICHUS 3a4a4;

B3aMMOJICHCTBOBATh M HAXOUTh OOIIHE CIIOCOOBI pabOTHI; paboTaTh B TPYyIIIE:
HaxoJIUTh OOIlEe pEeHIeHMEe M pa3pelaTtbh KOH(JIUKTBI Ha OCHOBE COIJIAaCOBaHUS
NO3UIMHI U Y4ETa HHTEPECOB; CIIylIaTh mapTHEpa; GOpMyIHpPOBATh, ApPTyMEHTUPOBATh
U OTCTauBaTh CBOE MHEHHE;

MPOTHO3UPOBATh BO3HUKHOBEHHE KOH(MIUKTOB MPU HAIMYUU PA3HBIX TOYEK
3pEeHUs W pa3peliaTh KOHQIUKTHI Ha OCHOBE y4€Ta MHTEPECOB M TO3MIMI BCEX
YYaCTHUKOB;

apryMEHTHPOBaTh CBOIO IMO3HUIMI0O U KOOPAMHUPOBATH €€ C NO3ULUSIMHU
napTHEPOB B COTPYIHUYECTBE MPHU BHIPAOOTKE OOIIEr0 pEIIeHUS B COBMECTHOM
NEATENbHOCTH;

BBITIOJTHATH CBOIO 4YacTh PaOOTHI, JOCTUraTh KAaye€CTBEHHOTO pe3yjibTaTa U
KOOPJIUHUPOBATH CBOM JCUCTBUS C APYTUMU YIE€HAMHU KOMaH/IbI;

OIICHMBATh KAYECTBO CBOETO BKJIAJa B OOIIUI MPOIYKT.

Osnaodenue ynueepcanbHblMu YUeOHbIMU PESYIAMUGHHIMU OCUCH GUAMU:

CTaBUTh 1I€JIM, BBIOMpATh M CO3/laBaTh AJTOPUTMBI JJIA PEIICHUS Y4COHBIX
MaTeMaTUYECKHUX MPOOIeM;

IUIAaHUPOBATh U OCYLIECTBIIATH JEATEIBHOCTh, HAIIPABICHHYIO Ha PEILICHUE
3a71a4 UCCIIEI0OBATEIBCKOTO XapaKTepa.

dbopMmynupoBaTh W yACpKUBATh YYEOHYIO 3ajady, COCTaBIsATh IUIAH U
MOCJICA0BATEILHOCTD JCHCTBUM;

OCYIIECTBJISATh KOHTPOJIb TI0 00pa3ily U BHOCUTh HEOOXOIMMBIE KOPPEKTHUBHI,

KOHTPOJIMPOBATh MPOIIECC U Pe3yabTaT YUYCOHOW MaTEeMaTUIECKON
NEATENbHOCTH;

aJICKBaTHO OLICHUBATh MPABUIBLHOCTD UJIM OIIMOOYHOCTD BBIMOJHEHUS YueOHOM
3a/1a4u, €€ 0OBEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BOBMOXKHOCTHU €€ pellIeHuS;

CIMYaTh CHOCOO NEWCTBUS M €ro Pe3ysbTaT C 3aJaHHBIM 3TaJOHOM C IIEJIbIO
O0OHapy’KEeHHsI OTKIIOHEHUH U OTIMYUIA OT 3TaJIOHA.

NpEeABUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPU PEIICHUH Y4eOHOM
3a/1a4y;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE ObUI JOCTUTHYT TPeOyeMbIil pe3yibTaT
NESTEIPHOCTH, OMPEEIATh MO3UTUBHBIE M3MCHEHUS U HaIpaBJICHUS, TPeOYroIIue
najapbHerIel padoThl;

PETYINPOBATH CITOCOO BBIPAKEHUS SMOITUH.

INPEAMETHBIE PE3YJIBTATBI

OcBoenne y4deOHOro kKypca «Anrebpa» Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusl JOHKHO OOecreYnBaTh JOCTIDKCHHE CIEIYIONUX TPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIHTATOB:



7 KJIIACC

Yucna u eviuucnenusn

BbnonHATh, coyeTas yCTHbIE M IUCbMEHHbIE HPUEMBI, apuU(PMETUUYECKHUE
JEUCTBUS C pallMOHATIBHBIMU YHCIaMH.

HaxoauTh 3HAY€HUs YHUCIOBBIX BBIPAXKEHHUM; MPUMEHSTh DPa3HOOOpA3HBIC
CHOCOObI M NPHUEMBI BBIUUCICHHS 3HAYEHWM JIPOOHBIX BBIPAXKEHUH, COAEpIKAIIUX
OOBIKHOBEHHBIE U IECATUYHBIE IPOOH.

[lepexoguTe OT OmHOW (OPMBI 3aMHCH YUCEN K JIPYroil (mpeoOpa3oBHIBATH
NECATUYHYIO Ipo0b B O0OBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCATHUYHYIO, B YACTHOCTH B OECKOHEUHYIO NECATUYHYIO NIpoOb). CpaBHHUBATH U
YIOPSAI0YHMBAThH PAllHOHATIBHBIE YUCIIA.

OKpyrasTh yncia.

BBITTONHATE TPUKUAKY U OLEHKY PE3YJIbTaTa BBIYMCICHUN, OLEHKY 3HAYECHUN
YHUCJIOBBIX BBIPAXKEHUM.

BbINOAHATH 1EHCTBUS CO CTENEHIMHU C HATYpaJIbHBIMU IIOKa3aTENIAMHU (C ONOPOi
Ha CIPAaBOYHYIO HH(POPMAIIUIO).

[IpuMeHsATh MPU3HAKHU JEIMMOCTH, Pa3JIOKEHUE HA MHOKUTEIU HATypajIbHBIX

YHUCE.
Pemate mnpocreiimme NpakTUKO-OPUEHTUPOBAHHBIE 33Ja4d, CBS3aHHBIE C
OTHOLLIEHUEM  BEIWYWH,  [PONOPLUOHAIBHOCTBIO  BEIWYUH,  IPOLICHTaMU;

MHTEPIPETUPOBATH PE3YJIbTATHI PEIICHUA 3a/1a4 C YYETOM OTPAHUYECHUM, CBSI3aHHBIX CO
CBOMCTBaMHU PacCMaTpPUBAEMbIX OOBHEKTOB.

Anzebpauueckue sviparxcenus

OpueHTHpOBAaTbCSI B TOHATHSIX M ONEpUPOBaTh Ha 0a30BOM YpPOBHE
anreOpanyeckor TepMUHOJIOTUEN U CUMBOJIMKOM.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPAKEHUNW TIPH 3aJaHHBIX 3HAUYCHUSX
MEPEMEHHBIX.

Breinonuate npeoOpa3oBaHus 11€JI0T0 BBIPAKEHUS B MHOTOWIEH MPUBEICHUEM
MOA0OHBIX CJIaraéMbIX, PaCKpbITHUEM CKOOOK.

BpInonHAT yMHOXXEHHWE OJHOWIEHA HAa MHOTOYIEH W MHOTOYIEHAa Ha
MHOTOWICH, MPUMEHATHh (DOPMYJIBI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH (C OMOpoi
Ha CIPaBOYHYIO0 HUHPOPMAITHUIO).

OcCyliecTBIATh PA3IOAKEHUE MHOTOUYJIEHOB HA MHOXHUTEIM C MOMOIIbIO
BBIHECEHUS 3a CKOOKH OOIIEro MHOXHUTENS, TPYNIUPOBKU CIaraéMbIX, TPUMEHEHUS
(hopMyT COKpaEHHOTr0 YMHOKEHHS (C OTIOPOM Ha CIIPABOYHYIO HH()OPMAITHIO).

[TpumensTs npeoOpazoBaHusi MHOTOWICHOB JJIsl PEIICHUS Pa3INYHBIX 3a/1a4 U3
MAaTEMATUKH, CMEXKHBIX MIPEJIMETOB, U3 PEATIbHON MPAKTHUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATYpPAIbHBIMU IOKAa3aTEAMU IS
npeoOpa3oBaHus BeIPAKEHUH (C OMOPOI Ha CIIPABOYHYIO HH(POPMAIIHIO).

Ypaenenua u nepasencmea

Pemate jMHEHHBIE YpaBHEHUS C OJHOW NEPEMEHHOM, NPUMEHsA I[paBUJIA
Mepexojia OT UCXOJHOTO YPABHEHHS K PaBHOCUIILHOMY eMy. [IpoBepsTh, sSBIISETCA JIU
YUCJIO KOPHEM YpaBHEHUS.

HNmets mpencraBieHre o rpaduueckux METoIax MPY PEUICHUHU JIMHEWHBIX



ypaBHEHUH U UX CUCTEM.

[logOupaTe mnpuMepbl Map YHCEN, SBISIOMIUXCA PEIICHUEM JMHEHHOTrOo
YpaBHEHHUS C ABYMS MIEPEMEHHBIMHU.

CTpouTh B KOOPAMHATHOM MIOCKOCTH TpadUK JTUHEHHOTO YpaBHEHHS C IBYMs
MEePEMEHHBIMU; MOJIB3YSICh IPAPUKOM, TPUBOIUTH PUMEPHI PELICHHS YPABHEHHS.

Pemmath cucteMbl IByX JTUHEHHBIX YpaBHEHUI C JABYMs MEPEMEHHBIMHU, B TOM
qucie rpaguyecku (¢ omopoi Ha ajJrOpUTM YUEOHBIX IEUCTBU).

CocTaBnsTh (MOCIE COBMECTHOTO aHAINM3a) U PelllaTh JIMHEHHOE YpaBHEHHUE UITU
CUCTEMY JIMHEWHBIX YpaBHEHHM IO YCJIOBHUIO 3aJaud, WHTEPIPETHPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJaul MOJYyYEHHBIN pe3ynbTar.

Koopounamot u ecpagpuxu. @ynkuyuu

N300paxaTh Ha KOOPAWHATHOW MPSMOM TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpJMHATaM, JIy4d, OTPE3KU, HHTEPBAJIbI; 3aIUCHIBATh YHCIOBBIC MPOMEXKYTKH Ha
anreOpanyecKkoMm si3bIKeE.

OTmeuaTh B KOOPAWHATHOW TUIOCKOCTH TOYKH IO 3aJ@aHHBIM KOOpIMHATAM;
CTPOUTH TpauKH TUHEUHBIX PyHKIUH. CTpouTs rpaduk GyHkium y = KX + Db.

OnucelBaTh ¢ TNOMOIIbIO (YHKUUH HM3BECTHBIE 3aBUCUMOCTU  MEXIY

BEJIMYMHAMHU (10 QJIrOPUTMY Y4Y€OHBIX JEWCTBUH): CKOpPOCTb, BpeMH,

paccTosiHUE; 1I€HA, KOJIMYECTBO, CTOMMOCTB; IPOU3BOAUTEIBHOCTh, BpeEMS,

00BEM paboTHI.

HaxoauTs 3HaueHue QyHKIMH 110 3HAYECHUIO €€ apryMEeHTa.

[Tonumate rpaduueckuil crnocod MpencTaBiICHUs W aHalu3a HHQOpMalNH;
M3BIIEKATh U UHTEPIPETUPOBATH HHPOPMALIHIO U3 TPa(UKOB pPeaTbHBIX MPOIIECCOB U
3aBUCHUMOCTEMN.

8 KJIACC

Yucna u éviuucnenusn

Hcnonp30BaTh HayaJbHBIE IPEACTABICHUS O MHOXKECTBE JACHCTBUTEIIBHBIX
qycesl JUIsl CPaBHEHUS, OKPYIJVIEHHS M BBIYMCIICHUN; M300pa)kaTh JEHCTBUTENbHBIC
YyycJia TOYKaMU Ha KOOPAUHATHOU NIPSIMOU.

[IpuMeHATh TOHATHE apUPMETHUECKOrO KBAaAPATHOTO KOPHS; HAXOAUTh
KBaJIpaTHbIE KOPHHU, HCIOJIb3YsS HPH HEOOXOJUMOCTU KaJbKyJSATOP; BBIIOIHATH
npocTelime MnpeoOpa3oBaHus BBIPAKEHUH, COJEpKAIMX KBaJpaTHbIE KOPHH,
HCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucHu OOJIBIIMX M MaJIbIX YHUCEN C MOMOIIBI0 JECATUYHBIX
npoOeii u creneneit yuca 10.

Anzebpauueckue sviparxcenus

[IpuMeHATP TOHATHME CTENEHH C LENbIM  II0KAa3aTelieM, BBIITOIHATH
npeoOpa3oBaHusl BBIPAKEHUN, COAEpXKAIIMX CTENEHH C LENbIM IoKa3arenaeMm (cC
MCIOJIb30BaHUEM CIPABOYHON MH(POPMAIIIH).

BBITIONHATE HECHOXKHBIE TOXKIECTBEHHbIE MMPEOoOpa30BaHUs PALMOHATIBHBIX
BBIPAKEHUI HAa OCHOBE MpaBWJI JEUCTBHM HAJ MHOrOYJEHAMHU M alreOpandecKuMu
TPOOSIMHU.



PacknanpiBaTh KBagpAaTHBIN TPEXUIIEH HA MHOKHUTEIIH.

[TpumensTs npeoOpa3zoBaHUs BBIPAXEHHUM AJS PEIICHUs Pa3IMYHbIX 33134 U3
MaTEeMaTUKH, CMEXHBIX IIPEIMETOB, U3 PEAIBHON MPAKTUKH.

Ypasenenusa u nepasencmea

Pemate nuHeliHble, KBaJApaTHbIE YpaBHEHUS (C MCIOJIb30BAHUEM CIPABOYHOMN
uH(pOpMaIlMK) U palMOHANIBHBIE YPAaBHEHMsI, CBOJSIIMECS K HHUM, CHCTEMBI JBYX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU.

[IpoBOANTH MPOCTENIINE NCCIEAOBAHNS YPABHEHUM U CUCTEM YPABHEHUI, B TOM
YuClie C NPUMEHEHUEM TIpaUUecKuX Npe/ICTaBlICHUN (yCTaHAaBIMBATh, UMEET JIU
YpaBHEHUE WM CHCTEMa YPAaBHEHHUH pEUIEHUs, €CIM MUMEET, TO CKOJBbKO, W Mp.) C
OTIOPOM HA aNTOPUTM YUCOHBIX JICHUCTBUI.

[lepexoauTh OT cCJOBeCHOM (QOPMYIUPOBKM 3ajaund K €€ anredpandecKon
MOJEJIIA C TIOMOIIBKD COCTaBJICHHWS YpPaBHEHUS WIM CUCTEMBbl ypaBHEHUH,
MHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/1a4 NIOJIy4EHHBIN PE3YJIbTAT.

[IpuMeHSATh CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHHUS, OLICHKH; PEIIaTh
JMHEWHbIE HEPABEHCTBA C OJHON MEPEMEHHOM M UX CHCTEMBI; 1aBaTh IpauuyecKyro
WJUTIOCTPALIMIO0 MHOYKECTBA PELICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

Dynxkuyuu

OmnepupoBarb Ha 0a30BOM ypoBHE (YHKUMOHAJIBHBIE TMOHATUS U S3BIK
(TepMUHBI, CUMBOJIMYECKHE OOO3HAUEHHUS); ONPEACNATh 3HAUYeHUE (QYHKIUH IO
3HAYEHHUIO ApTYMEHTA; ONPEAEIIATh CBOMCTBA (PYHKIIMU MO €€ rpaduKy.

Ctpouts rpaduKH dIeMeHTapHbIX ByHKIMHA Braa , Y = X5, Y =X, Y =+/x , Y=
k; omuckIBaTh CBOMCTBA YMCI0BOM (PyHKIIMU 10 €€ rpaduky (Ipu HEOOXOIUMOCTH C

X

HaIpaBJISIoLIEH TOMOIIBIO).

9 KJIACC

Yucna u éviuucnenus

CpaBHHBaTh U yHIOPSAI0YNBATh PALMOHAIBHBIE U UPPALMOHAIBHBIC YHUCIIA.

BoinonsaTh apudMeTnueckre IeUCTBUS ¢ pAllMOHAIBHBIMU YMCIaMU, COYeTast
YCTHbIE W THUCHBMEHHBIE MNPUEMBI, BBIMOIHATH BBIYUCIEHUS C HPPALUOHAIBHBIMU
YUCIIAMH.

Haxonuth 3Ha4eHUs CTENEHEN C 1eJIbIMU MTOKA3aTEesIMU U KOPHEHN; BBIUUCIIATh
3HAYEHUS YUCIIOBBIX BBIPAXKEHUMH.

OKpyrasiTh JACUCTBUTENbHBIE YKCIIA, BBINOJIHATH NPUKUAKY pe3yibTaTa
BBIYMCIICHUW, OLIEHKY YUCJIOBBIX BBIPAKECHUM.

Ypaeénenus u nepasencmea

PemaTe nuHelHbIE U KBAJpPATHBIE YPABHEHUS, YPABHEHUS, CBOJSLIUECS K HUM,
npocTeiire 1poOHO-palliOHaIbHbIE YPaBHEHHUS.

Pemware mpocTtenmme CHUCTEMBI JBYX JIMHEWHBIX YPaBHEHUH C JAByMS
IIEPEMEHHBIMHU U CUCTEMBI JIBYX YPABHEHUI, B KOTOPBIX OJJHO YPaBHEHUE HE SBISETCSA
JUHEWHBIM (110 BU3yaJIbHOM OMOpe).

Pemarp mpocteiilire TEKCTOBBIE 33Jayd  aNreOpanyeckuM CIocoOOM C



[IOMOILBIO COCTAaBJICHUS YPAaBHEHUS WJIM CUCTEMBbI JBYX YPAaBHEHHMU C JBYMs
[IEPEMEHHBIMH.

[IpoBOAMTH MPOCTENIINE NCCIIETOBAHNS YPABHEHUN U CUCTEM YPABHEHUN, B TOM
qyclie ¢ MPUMEHEHHUEM TpadUyecKuX MpeACTaBleHU (yCTaHaBIMBATh, UMEET JIH
YpaBHEHUE WM CUCTEMA YPABHEHUH PEIIECHNUs, €CJIU UMEET, TO CKOJIBKO, U TIP.).

PemaTe nMHEHbIE HEpPaBEHCTBA, KBAApPATHBIE HEPABEHCTBA; H300paxkaThb
pEelIeHNEe HEPAaBEHCTB HA YHCIOBOM MpPSAMOM, 3alHUChIBATh PEIICHHE C MOMOUIBIO
CHUMBOJIOB.

Pemate cucTeMbl IMHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIKOYAIOLINE
KBaJI[paTHOE HEPABEHCTBO; N300pakaTh PEIICHUE CUCTEMbI HEPABEHCTB HA YMCIIOBOU
IPSIMOM, 3aIIMCBIBATH PELIEHUE C TIOMOLIBI0 CUMBOJIOB.

Hcronb30BaTh HEPABEHCTBA IIPH PELIEHUM PA3JIMYHBIX 33/1a4.

Dynkyuu

Pacnio3naBaTh (QyHKIMM H3yYEeHHBIX BHJOB. IloKa3pIBaTh CXEMAaTHYECKH
pacIioyio’KeHUE Ha KOOPMHATHOW TUIOCKOCTH rpadukoB GyHKIuH Bua: Y = KX, y = kX
+b,,y=ax +bx+c,y=x,y = X, y = k B 3aBHCHMOCTH OT 3HAYCHHH

v x



KO2(P(pHUIIMEHTOB; ONMKUCHIBATh CBOMCTBA (DYHKITHH.

Crtpouts 1 n300pakaTh CXEeMaTHUYECKH TpapuKd KBaAPaTUUHBIX

(GYyHKIMI, OMUCHIBATh CBOMCTBA KBaIPATHUHBIX (YHKIIHH 1O UX TpaduKaM.

Pacno3naBate kBagpatuyHyto (QyHKUOHIO 10 (Qopmyse, MNPUBOIUTH
HpUMeEpPbI KBAIPATUYHBIX QYHKIMHA U3 peaIbHOM KU3HHU, PU3UKH, TEOMETPUH.

Apugpmemuueckan u zeomempuueckan npozpeccuu

Pacnio3HaBaTh apupMETHUYECKYI0 U T€OMETPUYECKYIO0 MPOTPECCHUU IpH
pa3HbIX CIIOcO0ax 3a1aHMusl.

BBIMONMHATE BBIYUCIEHUS C HCHONIb30BaHMEM (opMyn N-TO dJIeHa
apu(pMETUIECKON U TEOMETPUUECKON MPOTPECCHiA, CYMMBI TEepBbIX N 4wieHOB (C
OTIOPOH Ha CIIPaBOYHYIO HHPOPMAIIHIO).

Pemrate 3amaun, cBsi3aHHBIE C YKCIOBBIMH MOCJIEIOBATEIBHOCTSIMH, B TOM

qrclie3alaud U3 pealbHON KHU3HU (C UCMOIBb30BAHUEM KaJbKYIATOPA, HU(POBBIX
TEXHOJIOTHiA).



TEMATHYECKOE IINTAHUPOBAHHME 7 KJIACC

Ha3Banue
pasneia (TemMbl)

OcHoBHOe cofep KkaHue
Kypca (4uciao

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOlIII/IXCﬂ

4acoB)

Yucaa u [ToHsATHE paIMOHATHLHOTO YUCIIA. CucTeMaTH3HPOBATH U 000ralIaTh 3HAHUS 00 OOBIKHOBEHHBIX

BBIYHMCJICHHSI. ApudmeTnueckne AeUCTBUS C PallMOHAIBHBIMU YHCIAMHU. U ICCATUYHBIX APOOSX.

PanmoHanbHbIE CpaBHeHue, yIOpSIOYNBAHNE PAIMOHAIBHBIX YHCET. CpaBHUBATH M YNOPSIA0YMBATH APOOU, TPEOOPA30BHIBas MPU

YHCcIa CremneHb ¢ HaTypalbHBIM MTOKA3aTEJIEM. HEOOXOUMOCTH  JCCSATHYHBIC JpoOM B  OOBIKHOBEHHBIC,

(25 u) Pemenrie OCHOBHBIX 3a7a4 Ha JpoOH, MPOIEHTHI U3 PEallbHOM | OOBIKHOBEHHBIE B JECSATHUYHBIC, B YACTHOCTH B OECKOHEUHYIO
MIPAKTUKH. JECATUYHYIO IPOOb.
[lpu3Haku  OETUMOCTH,  pa3lokeHuss Ha  MHOXuTend | [I[puMeHsATH  pa3HooOpa3Hble  CHOCOOBI M HMPHEMBI
HATypaJIbHBIX YHCEIL. BBIYMCJIEHUs 3HAYEHHIT APOOHBIX BbIPAKEHUMH, COICPKAIINX
PeanbHbie 3aBHCUMOCTH. [Ipsmas u oOpaTHas | OOBIKHOBEHHBIC ¥ JECATHYHBIC JPOOW: 3aMEHATH IIpH
IPOMOPIIMOHAILHOCTH. HEOOXOUMOCTH  JIECATUYHYIO  JApoOb  OOBIKHOBEHHOH W

OOBIKHOBEHHYIO JICCATUYHOH, MPUBOJUTH BBIpaXXKeHHE K (opme,
HauOoyiee yINOOHOW Ui  BBIYMCICHUH, TNPEoOpa3OBBHIBATH
}lp06HBIe BI)Ipa)KeHI/IS[ Ha YMHO)KGHI/IC N JOCJIICHHUC HOCECATHUYHBIX
Ipo0eil K JEHCTBUAM ¢ TENBIMH YUCIaMU (TIpU HEOOXOMMOCTH C
HaIPaBJISIONICH TOMOIIIBIO).

IpuBoAMTH 4YKMCIOBBIE U OYKBEHHbIE MPUMEPHI CTEIICHU C
HaTypaJ'II)HBIM I10Ka3aTciieM, O6’I)$ICH$I$I 3HAUYCHUA OCHOBAHUA
CTENEHHU M TOKAa3aTeNs CTEIEHH, HaXOIUTh 3HAUEHUS CTEIeHEH

i @ (a — mroboe panmoHaJIbHOE YHCIIO, N — HATypajabHOE
YHCII0) C ONOPOH Ha CIIPABOYHYIO MH(OpMAIHIO.

[Tonumars cMbICa 3aMMCH OONBIIMX YHCEJ € NOMOIILIO
AeCATUYHBIX Apodei U cTeneHel yncaa 10, npumMeHsaTs UX B
peajbHBIX CUTYallHAX.

IIpuMeHATH IPU3HAKU AECITMMOCTH, Pa3I0KEHHS HA MHOXKHUTEIIN
HaTypaJIbHBIX YHCEI.

Pemates npocreuinye 3aa44 Ha 4aCTH, IIPOLICHTHI, IIPOIIOPLUH,




Ha HaXOXKJIeHUE IpoOH (MPOLIEHTA) OT BEJIMYUHBI U BEJIMYUHBI 1O
e npobu (TpoIeHTy), Ipodu (MPOIIEHTa), KOTOPBIH COCTaBISET
ogHa BenuuuHa OT Jpyrod. IlpuBoautb, pa3dupare,
OIIEHUBATH PA3IIUYHBIC PEIICHUS, 3alMCH PEIICHUN TEKCTOBBIX
3ajad.

Pacno3zHaBaTh U 00BSICHATH, ONIUPASCH HA ONPEACTICHUS, IPSIMO
MPOIMOPLUOHANIbHBIE u o0OpatHO MPOIMOPLUOHAIILHBIE
3aBHCHMOCTH MEXIYy BEIMYMHAMU; MPUBOAUTH MPUMEPBI dTUX
3aBHUCHUMOCTEHl M3 peaJlbHOTO MHpa, U3 JPYrHX Y4eOHBIX

IIPEIMETOB.
Pemarp npocrelilie NMpaKTHKO-OPHMEHTHPOBAHHbIE 33124
Ha  apo0W, TNPOLEHTbI, TMNpPAMYKW H  00paTHYIO

NPONOPUHOHAIBLHOCTH, MPONOPLMH.

Aaredpanuyeckue
BbIpaKeHUsl
(27 )

bykBenHbIe BelpaxkeHus. [lepemennsie. JlonmycTUMBbIE 3HAYEHUS
nepeMeHHbIX. POpMyIIbL.

[TpeoOpa3oBanue OYKBEHHBIX BBIPAXKEHUH, PACKphITHE CKOOOK
U TIPUBE/ICHUE MOTOOHBIX CIIaraeMbIX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I1OKa3aTelIeM.
MHOrOo4IEeHBL. Crnoxenue, BBIYUTAHUE, YMHOKEHUE
MHOTOWIEHOB.  DOpMyJsbl  COKPAIIEHHOIO  YMHOKEHHS.
Pa3noxxenne MHOTOYWIEHOB Ha MHOXKUTENH.

OBaanern Ha 0azoBoM YPOBHE anreOpanvecKoi
TEPMHUHOJIOTHEH W CHMBOJHMKOH, MPUMEHATH e B Tpolecce
OCBOEHUS yueOHOro MaTepuaia.

Haxoauth 3HaueHUs] OyKBEHHBIX BBIPAXKEHMH INpPU 3alaHHBIX
3HA4YECHUSIX OYKB; BBITTOJHATEH BHIYMCIICHUS 110 (hOpMyIaMm.
BbinosHATHL peoOpa3oBaHys 1EJIOT0 BbIPaXKEHHUSI B MHOTOWJIEH
MIPUBEJICHUEM TTOJO0HBIX ClIaraeMbIX, pACKPBITHEM CKOOOK.
BbINOJHATL yMHOKEHHE OJHOWIEHA HAa MHOTOWIEH U
MHOTIOWJIEHa Ha MHOTOYIEH, NMPUMEHAITh (HOopMysbl KBajpaTa
CyMMBbl M KBaJpaTa pa3HOCTH C OINOpPOW Ha CIPaBOYHYIO
MH(pOpMALIHIO.

OcymecTBaATh Pa3lokKEHHNE MHOTOWIEHOB HAa MHOXHTEIU
yTEM BBIHECEHUS 32 CKOOKM OOIEro MHOXKUTEIS, TPUMEHEHUS
dopMynbl  pa3HOCTH KBaJpaToB, (QOpPMYJ COKpAIIEHHOTO
YMHOXKEHUS C OTIOPOl Ha CIpaBOYHYIO HH(POPMALIUIO.
IIpumensiTe mnpeoOpa3oBaHHE€ MHOTOYIEHOB JUIsl peIleHus
Pa3IMYHBIX 3aaa4 H3 MAaTCMAaTHKH, CMCEXKHBIX HOPCIMETOB, H3
peanbHON NMPAKTHUKHU.

3HAKOMMTBCS ¢ MCTOPHEH Pa3BUTUS MAaTEMATHUKH.




YpaBHeHus
U HEPaBeHCTBA
(20 u)

VYpaBHeHue, IpaBuja npeoOpazoBaHus yYpaBHEHUS,
PaBHOCUJIBHOCTh YPaBHECHU.

JIuHeitHoe ypaBHEHHUE ¢ OJJHOM IEPEMEHHOMN

IIEPEMEHHOM, PEIICHNE JIMHEWHBIX ypaBHEHUN. Pemenne 3anau
C IOMOLIBIO YPaBHEHUM.

Jlunetinoe ypaguenue c 08yMs NepeMeHHbIMU U €20 2PAPUK.
Cucrema JIByX JINHEWHBIX YPAaBHEHUU C ABYMS IIEPEMEHHBIMH.
Pemenune cucrem ypaBHEHHH CIOCOOOM TMOJCTAaHOBKA U
CIIOCOOOM CIIOKEHHS.

Pemiate nuHEHHOE YpaBHEHHE C OJHOM IIEPEMEHHOU, IPUMEHAS
NpaBHJIA [IepeX0Ja OT UCXOAHOTO YPAaBHEHUS K PABHOCUIIBHOMY
eMy Oosee npocroro Buja. IIpoBepsiTh, siBIseTCS 1M KOHKPETHOE
YKCJIO KOPHEM YPaBHEHUS.

ITopOupars npuMepnl map 4YuCeEl, SABISIOLIUXCS PELICHUEM
JIMHEHHOTO YPAaBHEHUS C ABYMsI [IEPEMECHHBIMH.

CTponTh B KOOPAWHATHOH IUIOCKOCTH TpaduK JUHEHHOTO
YpaBHEHHsSI C JBYMs IEpPEeMEHHBIMH (TP HEOOXOJUMOCTH C
UCIOJIb30BAHUEM CMBICIIOBOM OIOpPBI); MONB3YACh TpaduKoM,
NPUBOAUTH NIPUMeEPHI PELICHUS YPABHEHUS.

HaxoauTh pemieHue CHCTEMBI JBYX JIMHEHMHBIX YPaBHEHHUH C
JIBYMs1 [IEPEMEHHBIMH C OIIOPO Ha aIrOPUTM YUEOHBIX AEHCTBUI.
CocTaBJifITh U pemiaTh YpaBHEHUE WINM CUCTEMY YPaBHEHUH 110
YCIIOBUIO 33Jaud, WHTEPIPETUPOBAaTh B COOTBETCTBHM C
KOHTEKCTOM 3a/1auyd IIOJy4EHHBIM pE3yJbTaT C ONOpOM Ha
BOIIPOCHBIN IUIaH.

Koopaunartsi
U rpaguku.
DOyHKIUUHA
(24 )

Koopaunara Touku Ha npssMoi. YHUCI0BbIE IPOMEKYTKH.
PaccrosiHre Mexay 1ByMs TOYKaMU KOOPAUHATHOU MPSMOK
IIpssMoyrosibHas cucTeMa KOOpAWHAT Ha IJIOCKOCTH. [Ipumepht
rpauKoB, 3aJaHHBIX (hopMynamu. UTeHue rpaguKoB pearbHbIX
3aBUCUMOCTEN.

[Tonstue Qynkuuu. I'papux ynkumn. CpoicTBa (QYHKIIHIA.
Jluneiinas ~ ¢ynkuus. IlocTpoenue rTpaduka JTUHEHHOM
dynkimu. ['paduk Gyakuun y = kx + Db.

H3o0paxatb Ha KOOPJAMHATHOU IpsAMON TOYKH,
COOTBETCTBYIOIIIME 33aJaHHBIM KOOpIHMHATAM, JIy4d, OTPE3KH,
MHTEPBAJIbI; 3aIIMCHIBATh UX HA AIT€OpandecKoM sI3bIKE.
OTtmeuyaTh B KOOPAMHATHON NMJIOCKOCTH TOYKH MO 3aJlaHHBIM
KOOpJWHATaM; CTPOUTHh T'pa(UKH HECIOXHBIX 3aBUCHMOCTEH,
3aJJaHHBIX (OPMYJIaMH, B TOM YHCIIE C TIOMOIIBIO IH(POBHIX
nabopaTopuil.

I[IpumensiTh, U3y4yaTh NPEeUMYIIECTBA, MHTEPNPETHPOBATH
rpapuyuecKkuii crocod npencTaBleHus U aHAJIM3a Pa3HOOOPa3HOi
KU3HEHHOH MH(pOpMaIHH.

OcBauBaTh Ha 0a30BOM YpPOBHE NMOHATHE (QYHKIMH, OBJIA1€BATh
(GYHKIIMOHATLHOW TEPMHUHOIOTHEH.

Pacno3naBath nuHelHy0 QyHKIMoO Y = KX + b, omuchiBaTh
e€ CBOICTBA B 3aBHCUMOCTH OT 3Ha4eHUI kodppuumentoB K u b
(mpu HEOOXOAMMOCTH C OMIOPOM HA ANTOPUTM MPABUIIA).
Crpours rpaduku muHeiHON QyHkuu, GyHkuun 'y = kX + b




IloBTOpPEHME
H 000011IeHNE
(6 1)

[ToBTOpEHNE OCHOBHBIX MOHATHII U METOAOB Kypca / Kiacca,
000011IeHE 3HAHUH.

Hcnoab3oBaTh nH(POBBIE pecypcbl 17 HOCTPOSHUS rpaduKoB
(byHKINN ¥ U3y9EHUS] UX CBOMCTB.

ITpuBOIMTE IpUMEPBI JINHEHHBIX 3aBUCUMOCTEW B PEATIBHBIX
IIPOLIECCaX U SBJICHUSIX.

BpiOuparb, 1npPUMEHATH  CNOCOOBI  CPAaBHEHUS  YHCEI,
BBIYMCIICHUH,  TpeoOpa3oBaHWUW  BBIPAKCHHH,  peIICHUs
yYpaBHEHHI IPU HEOOXOJMMOCTH C HAIIPABIISAIOMICH ITOMOIIBIO.
OcymecTBIATh CAMOKOHTPOJIb BBINOJIHAEMbIX JACUCTBUH H
CaMONIPOBEPKY pe3ysibTaTa BBIYUCICHHH, MpeoOpa3oBaHUil,
MOCTPOCHUH.

Pemath npocreiinme 3aa4u U3 peaabHON )KU3HHU, IPUMEHATH
MaTeMaTH4YecKUe 3HAHUSI U1 pelIeHUs 3aJady M3 JPYyrux
IIPEIMETOB.

Pematy mnpocreiiline TeKCTOBble 3aJa4d, CPaBHUBATb,
BbIOMPATH CIOCOOBI PEILICHUS 3a/1a4UH.




8 KVIACC

Ha3zBpanue
pasneia (TemMbl)
Kypca (4uciao

OcHoOBHOE co/iep:KaHue

OcHOBHbIE BU/IbI 1€ATEILHOCTH 00y4aI0IIUXCSA

4acoB)
Yucaa u KBanpatHslit kKopeHs u3 uncna. Ilonamue o6 uppayuonairbrom | @opMyJIMPoBaTh onpeaeeHre KBaIpaTHOTO KOPHS U3 YHCIIa,
BBIYHCJICHHSI. yucne. /lecamuunole npuOIUNCEHUS. UPPAYUOHATHBIX YUCE]L. apu(METHYECKOTO KBAJIPATHOTO KOPHS TMPU HEOOXOJIUMOCTH C
KBanpartHbie HeticmeumenvHule uucna. Cpagnenue 0eticmeumenbHulxX yucesl. |BU3yaabHON OIOPOH.

KOPHHU

ApudpmeTnueckuil KBaJpaTHbI KOPEHb.

HpI/IMeHHTb Oonepanrio M3BJICYCHHUA KBAJAPAaTHOI'O KOpPHA U3




(15 ) YpaBHeHue Buaa X’ = a. qHCIia, MCHOJb3YS MPU HEOOXOUMOCTH KAJIbKYJISTOP.
CaoiicTBa apu(MeTHIECKUX KBaJPAaTHBIX KOpHel. |OueHMBaTh  KBAQJpaTHbIE KOPHM  IEJIBIMA  YUCIAMH U
[IpeoOpazoBaHre  YHCIOBBIX  BBIPAXKECHHH,  COAEpKAIUX | AECATUYHBIMU APOOSIMH.
KBaJIpaTHbIE KOPHHU. CpaBHUBaTL W  YNOPSAAOYUBATHL  PALMOHAIBHBIE U
MPPALMOHAJIBHBIE YKCIIA, 3aIMCAHHBIE C MOMOIIBI KBaJAPaTHBIX
KOpHEeM Mpy He0OXOAMMOCTH € HAMpPaBISIOLIEH TOMOIIBIO.
HccnenoBaty ypaBHEHME X2 = a, HAaXOAUTh TOYHBIE U
npubimxEénnbIe KopHH ipu a > 0.
HccaenoBarh CBOMCTBA KBAJAPAaTHBIX KOPHEW, IPOBOAS
YHUCJIOBBIE SKCIEPUMEHTBl C MCHOJb30BAaHUEM KaJIbKYJIATOpA
(KOMIIBIOTEDPA).
[IpumensiTh cBolicTBA apudMeTHYeCKMX KOpHel 1
npeodpa3oBaHNs BbIPAKEHHIA.
BeimmosiHATs, mpocrteiimme npeoOpa3’oBaHUs  BbIPAXKCHUI,
co/iepXalluxX KBaJpaTHble KOpHU. Bblpakarb mHepeMeHHbIE U3
reOMETPHUECKUX U (PU3NIEeCKUX (HOpMys IMPpH HEOOXOTUMOCTH C
OIIOpPOH Ha IPABUJIO.
BopruuciasaTs 3HAYEHUS BBIPAKEHUN, COACPKAIIUX KBaJpaTHbIC
KOPHH, UCTIOJIB3Ysl PU HEOOXOJUMOCTH KaTbKYIATOP.
Hcnonb3oBath B XO0I€ peLIEHUS 3aqady  dJIEMEHTapHbIe
MPEJICTABICHUS], CBSI3aHHBIE C MPUONMIKEHHBIMUA 3HAUYCHUSIMU
BEJIMYMH.
3HAaKOMUTBCS C UCTOPUEH PA3BUTHS MATEMATHKH.
Yucaa u Crenens ¢ 1enbIM nokaszareneM. CTaHaapTHas 3anuch yucia. | DopMyJMpoBaTh onpeesieHue CTETIICHH C IIeJIbIM TToKa3aTelieM
BbIYHCJIEHHS. Pa3mepbl 00bEKTOB OKpY Karoiero Mupa (0T 3JIeMEHTapHbIX (mpu He0OXOAMMOCTH IO BU3YaJIbHOM OIOpeE).
Crenennb YaCTHI] 10 KOCMUYECKHX OOBEKTOB), JIUTENBHOCTh IporieccoB | [IpeacTaBasiTh 3anuch OOJBIINX U MAJIBIX YUCEI B CTAHIAPTHOM
€ HeJIbIM B OKpPY’KaIOIlleM MUDE. Bujge. CpaBHUBATh 4YWCIa M BEJIMYMHBI, 3alUCaHHbIE C
noka3zarejieM CBoIiCTBa CTENEHH C IIEIBIM IOKA3aTEIEM. HUCIIONb30BaHueM crenenu 10.
(7 ) HUcnoab3oBarh 3amMch 4YHCEIl B CTAHAAPTHOM BHAE JIA

BBIPAXEHHUSI pa3MepoOB OOBEKTOB, IJIUTENBHOCTH IMPOLIECCOB B
OKPY’KArOIleM MUDE.
®opmy/IMpPOBaTh, 3aNMCHIBATL B CUMBOJHYECKOl (opme u




NI CTPUPOBATL IIPUMEPpaAaMu CBOICTBa CTEICHU C O CJIbIM

nokaszareneM  (IIpU  HEOOXOIUMOCTH C  MCHOJIb30BAaHUEM
BHU3YyaJIbHOU OMOPBHI).
IIpuMensiTe  cBoOlicTBAa  cTemeHW JUIsl  IpeoOpa3oBaHUs

BBIPAKEHHM, COJEpKAIIMX CTEHNEHU C IEIbIM IOKa3aTeleM C
UCIIOJIb30BaHUEM  CNPaBOYHON uHMOpManuu. BbINOJIHATH
AeHCTBUSl C YKUCIAMHU, 3alHCAaHHBIMM B CTaHJAAPTHOM BHUJIE
(YMHOXEHHE, [ICJICHHUE, BO3BEICHHIE B CTEIICHB).

Aareopanveckne | KBanparubeiil TpéxwieH. PasnojkeHne kBaapaTHOro TpéxuicHa | Pacmo3HaBaTh — KBaJpaTHBIM — TpEXUJeH,  YCTaHABJIMBATh

BbIPaKeHUsl. Ha MHOXHTEIH. BO3MOXKHOCTh €T0 Pa3NIOKEHUSI HA MHOXKHUTEIH.

KBaaparublii PacknagpiBaTh HA MHOMKHUTEIHM KBaJpaTHBIM TPEXWIEH C

TPéxwieH HEOTPULATENbHBIM JAUCKPUMHUHAHTOM IIPHU HEOOXOJUMOCTH C

(5 9) OIOPO¥i Ha aJITOPUTM IPaBHJIA.

Aareopaunyeckue | AnreOpamdeckast ApoOb. [lomycTUMBble 3HaYEHUS IIEPEMEHHBIX, | 3anuchbIBaTh areOpanyueckue Boipaxkenus. HaxoauThb o6nacth

BbIPAsKEHUSI. BXOJIALINX B anredpandeckue BoipaskeHuss. OCHOBHOE CBOMCTBO | ONIPEAETICHUS PAllHOHAIIEHOTO BhIPAKEHUS.

Aareopandeckas | anreOpandeckoit 1podu. CokparieHue apooei. BbINOJHATL 4KCIOBBIE MOACTAHOBKU U BBIYMCJIATH 3HAUCHUE

ApooL CrnoxeHue, BBIYMTAHUE, YMHOXEHHE u JIeJICHHE | JpoOU, B TOM YHUCIIE C IIOMOILBIO KAJIbKYJISATOpA.

(15 9) anrebpanyeckux japoOeit. IIpeoOpazoBaHue BbIpakeHUi, | @OpMyJIMPOBATH OCHOBHOE CBOMCTBO alreOpandecKoi 1poou u

coJiepKalux anreopanyeckue Jpoou. NPUMEHSATH €ro Ui peoOpa3oBaHus JpoOei.

BbInoyHATL JelicTBUSL ¢ aireOpandyeckuMH ApoOsIMH  TIpH
HEOOXO/JMMOCTH C Hampabjsitolmied nomomusto. [IpumeHsaTs
npeoOpa3oBaHus BBIpAKEHUHN NJis1 pelieHus 3ajad. Buipaxarh
nepemMeHnble 13 Gopmyn (PUINYECKUX, TEOMETPUUECKUX,
ONUCHIBAIOIIUX OBITOBBIC CHUTYallMH) TPH HEOOXOJIUMOCTH C
HaIpaBJISIOIIEH TOMOIIBIO.

YpaBHeHnust KBanpatHoe ypaBHeHue. HenonHoe kBagpaTHoe ypaBHeHHE. | Pacmo3HaBaTh KBagpaTHBIC YPaBHEHHS.

U HepaBeHCTBA. ®opmyia KOpHER KBapaTHOTO ypaBHEeHUs. eopema Buema. |3anucebiBaTh (OpMYJy KOpHEH KBaJpaTHOIO YpaBHEHHS;

KBanparHbie Peienune ypaBHeHuid, cBOAAIIMXCS K KBapaTHbIM. [IpocTeiiive | pemiaTh KBajgpaTHble YPaBHEHUs] — TIOJHBIE W HEMOJHBIE (C

YPaBHEHUA JIpOOHO-PallMOHAIBHBIE YPABHEHHUS. UCIOJIb30BaHUEM CIPABOYHON MHPOPMAITUH).

(159) Pemenne TEKCTOBBIX 3aJad € TOMOIIbIO  KBajapaTHbIX |[IpoBoauTH mpocTeiiline  MccaeA0BAHMA  KBaJAPaTHBIX




YpaBHEHUH.

YpaBHEHUH.

Pemath ypaBHeHHs, CBOASIINECS K KBAaJPAaTHBIM, C TOMOLIbIO
npeoOpa30BaHM U 3aMEHOM MMEPEMEHHON C OIOPOH Ha aITOPUTM
MpaBuIIa.

Ha0aopats ¥ aHAJIM3MPOBATH CBSI3b MEXKIY KOPHSIMHU H
K03 pHLIMEHTaMU KBAJPAaTHOTO YpaBHEHUSI.

Ipumenamo meopemy Buema ol peutenus
3a0a4 (¢ ucnonv3zosanuem oopasya).

Pemiath TekcTOBBIe 3agauym anreOpanyeckuM CHOCOOOM:
MEPEeXO/IUTh OT CJIOBECHOH (HOPMYIMPOBKH YCIOBUS 3aJaud K
aireOpanveckod MOJENU MYTEM COCTaBJICHHS ypaBHEHHS (IIpU
HEOOXOIUMOCTH C  HaIpaBJSIONIEd TOMONIbIO);  pellaTh
COCTaBJICHHOE YPaBHEHUE; HHTEPIIPETUPOBATH PE3YJIbTaT.
3HAKOMMTBCS ¢ HCTOPUEH Pa3BUTHS aIreOpBhI.

YpaBHeHnus JluneitHOe ypaBHEHHE C JBYMsI MEPEMEHHBIMHU, €ro rpaduk,|Pacmo3zHaBaTh JTUHCIHHBIC YPAaBHEHUS C IBYMS IIEPEMEHHBIMHU.
U HepPaABeHCTBA. MIPUMEPBI PEIICHNS] YPABHEHUM B 1IEJIBIX YHCIIAX. Ctpouthb rpaduKy JIMHCWHBIX YpaBHEHUH, B TOM YHCIE
Cucremsnl Pemenue cuctem JByX JIMHEHHBIX YPaBHCHHHA C JBYMs |HCHOJIB3ysl HUGpoBbIie pecypcbl (IIpH HEOOXOJUMOCTH C
YPaBHeHUil NEpEMEHHBIMH. [IpUMephl PEIICHUsT CHCTEM HEIMHEHHBIX | ONOPON Ha aIrOPUTM Y4EOHBIX AEHCTBHH).
(13 v) YpaBHEHUH C IBYMsI IEPEMEHHBIMH. Pazimyares napanienbHble U NMEPECEKAIUECS MPSIMBIE MO UX
I'paguueckass  ummepnpemayus  ypaeuenus ¢  08YMs|ypPaBHEHUSIM.
nepemMeHHbIMU U CUCTEM YPABHEHUL C 08YMsl NepeMeHHbLMU. Pemiars cucrtembl JABYX JIMHEHWHBIX YPaBHEHUW C JBYMs
Pemenue TeKCTOBBIX 3a/1a4 C MOMOIIBIO CUCTEM YPABHEHHIA. MEPEMEHHBIMU MOJICTAHOBKOMN U CIIOKEHUEM.
Pemars mpocreiie cucTeMsl, B KOTOPBIX OJHO U3 YPABHEHUI
HE SBJSIeTCS JTUHEHHBIM MPH HEOOXOIMMOCTH C HaIpaBISIONIEH
IIOMOIIBIO.
Ilpueooumsv  cpagpuueckyro  unmepnpemayuio  peuwieHus
VPasHeHUst ¢ 08YyMsl NepeMeHHbIMU U CUCEM YPABHEHU ¢ 08YMs
nepemeHHbLMU.
Pemiath TeKCTOBBIE 32/1a4H aITeOpanyecKuM CIIOCOOOM.
YpaBHeHus UucnoBble HEPABEHCTBA U UX CBOWCTBA. DopMyIMPOBATH CBOJiCTBA YU CIOBBIX HEPABEHCTB,

¥ HepaBeHCTBA.

HepaseHnctBo ¢ oiHOM nepeMeHHON. JIMHETHBIE HEPABEHCTBA C

WJUTFOCTPUPOBATH UX HA KOOPAMHATHOM MPSMOM.




HepaBencrBa OJIHOW TNepeMeHHOM U ux peunieHue. CHUcTeMbl JTUHEHHBIX IIpuMeHATH CBOMCTBA HEPABEHCTB B XO/I€ PELICHUS 3a/1a4.
(12 v) HEPaBEHCTB C OJHOU IIEPEMEHHOM U UX pELICHUE. Pemiate JMHEHHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM,
N3o0paxenue pemeHus JMHEHHOr0 HEpPaBEHCTBA U UX CUCTEM | M300pakaTh pellieHuE HEPABEHCTBA HA YMCIOBOU MPSIMOM.
Ha YUCJIOBOM MPSMOM. Pemathb cucTeMbl TUHEHHBIX HEPABEHCTB, M300pakaTh PEIICHUE

CHCTEMBI HEPAaBEHCTB Ha YHCIIOBOM MPSIMOI MPH HEOOXOAUMOCTH
C BU3YaJIbHOM OIIOPOM.

DyHKIUH. [Tonstue dynknuu. O6IaCTh ONpPENEICHUS U MHOKECTBO Hcnonb3oBath  QYHKIHOHAIBHYIO ~ TEPMHHOJIOTHI0O U

OcHoOBHBIE 3HaueHni Gpynkuuu. CriocoOs! 3agaHus GyHKIIHI. CHUMBOJIUKY.

MOHSITUS I'padux pynkiun. CpoiicTBa QyHKIMH, UX OTOOpakeHHE Ha | BLIMMCJIATH 3HAYeHHs1 (YHKIUH, 33aHHBIX (opMyinamu (Tpu

(5 9) rpaduke. HEOOXOAMMOCTH  MCIIOJIb30BaTh KallbKYJIATOP); COCTABJIATH
Ta0TUIbI 3HAYeHHIT QYHKITUY.
CTponTh 0 TOYKaM rpadpuku ¢yHKIHA.
OnuceiBaTh cBOiicTBa (QYHKIIMU HA OCHOBE €€ rpaduyuecKkoro
IPEJICTaBICHUsT IpPU  HEOOXOJUMOCTH C  HallpaBIISIOIIEH
IIOMOLUIBIO.
Hcnonb3oBath  (QYHKIMOHAIBHYIO  TEPMHHOJIOTHI0O U
CHMBOJIMKY.
HccaenoBath mpuMepbl IpaduKoB, OTPAKAIOUIMX peallbHbIe
npoueccel U siBiaeHus. IIpmBoaMTH NpHMeEpBI IPOLECCOB H
SIBJIEHUU C 3aJJaHHBIMH CBOMCTBAMH.
Hcnonb3oBaTh KOMNBIOTEPHbIE POTPAMMBI ISl TOCTPOCHHUS
rpadukoB QyHKIMI 1 U3yUYEeHUs KX CBOWCTB

DyHKIUH. Yrenne wu mnoctpoeHue rpapukoB ¢yHkuui. IIpumeps! | Haxoquts ¢ moMombio rpaguka GyHKIMHM 3HAYCHUE OJTHOU U3

Yucnosbie rpadukoB QpyHKUINN, OTpayKaOLIUX PeAJIbHBIE POLIECCHI. paccMaTpUBAEMBIX BEIMUYUH 10 3HAYEHUIO APYTOM.

pynxuun DyHKIUH, OIIMCHIBAIOIINE NPSAMYIO 51 00paTHy!0 | B HECIOXKHBIX CIy4asx BbIpa:KaTh (OpMYJI0i 3aBHCHMOCTH

(9 v) IPONOPLMOHATIBHBIE 3aBUCUMOCTH, UX rpaduku. ['unepOona. |Mexy BeIUYHHAMHU.

I'paduk pyHkuuumy = X,
Oynkmmn y = X2,y = X,y = Vx5, y =k epaguueckoe

X
peuienue ypasHeHuti U cucmem ypasHeHull.

OnuceiBaTh XapakTep H3MEHEHMsI OIHOU
3aBUCUMOCTH OT U3MEHEHUS IPYrou
Pacno3snaBatrs Buapl u3ydaeMbelx QyHKuui. Iloka3biBaTh
CXeMATHYEeCKH II0JI0)KEHHE Ha KOOPAMHATHOM IIJIOCKOCTH
rpa¢ukoB (yHKIUHN Buga: y = X, y = X,

BCJINMYHUHBI B




y=Vxy =k

Hcnonb3oBaTh QyHKIUOHAIBHO-TPadUYeCKHE
npeAcTABJEHHS JJIsl PELICHUS U UCCIIeIOBAaHUS YpaBHEHU U
CHUCTEM YpaBHEHUH.

I[pumensite nUQpPoOBBLIE pecypchl s MOCTPOCHUS rpaduKoB
GyHKIHA.

IloBTOpPEHME
M 00001IeHNE
(6 1)

[ToBTOpEHHE OCHOBHBIX MOHATHH W METOIOB KypcoB 7 u 8
KJIaCcCOB, 0000IIEHE 3HAHUHA.

IIpumeHsTE CcHOCOOBI  CpaBHEHMS 4YMCEJ, BBIYMCIICHUH,
npeoOpa30BaHM BEIpAKEHUH, pEIICHUSI YPAaBHEHU.
OcyumiecTBAATh CAMOKOHTPOJIb BBINOJHSAEMbIX JEUCTBUM U
CaMONPOBEPKY pe3ysibTaTa BBIYUCICHHH, MpeoOpa3oBaHUil,
MOCTPOCHUH.

Pemiatp 3agaum M3 peaJibHOM KU3HHM, TNPHUMEHATH
MaTE€MaTU4YeCKUe 3HaHUA JUIS pEelIeHUs 3ajad W3  JIpYyrux
MIPEAMETOB.

Pemiath TeKcTOBBIE 321a4H, CPABHUBATH, BHIOMPATH CIIOCOOBI
pelIeHus 3a1a4H.




9 KJIACC

Ha3Banue
pasneia (TemMbl)
Kypca (4uciao

OcHoBHOe coepKkaHue

OcHOBHbBIE BHUABI 1€ATCJIBHOCTH Oﬁy‘lalOlIII/IXCﬂ

4acoB)
Yucaa u PaunonanbHble uucna, uppayuonanvHvle uucia, KoHeunvie u|Pa3BUBaTHL MpeACTaBJIeHUs] O 4YHCIaX: OT MHOXECTBa
BbIYHUCJICHHS. beckoneuHvle oecamuunble opoou. MHmnooicecmeo | HaTypabHBIX YUCEI 10 MHOXKECTBA JICHCTBUTEIBHBIX YHCEIN.
JlelicTBUTEIbHDBIE | OClUCMBUMENbHBIX — yucel,  OelicmeumenvbHvle yucia Kak|O3HAKOMHUTBLCS C BO3MOYKHOCTBIO MIPECTaBICHUS

yucJjaa

beckoHeuHvle decamuunvle Opoou. Bzaumno oOno3HauHoe

JEHCTBUTEIILHOTO YHCIIa KaK OCCKOHEYHOW JECATUIHON JIpOOH,




(9 v) coomeemcmeaue Mexncoy MHOACECMBOM OeliCEUMeNbHbIX Yucesl | IPUMEHATb  JICCATUYHBIC TPUONMIKCHHUS pAIllMOHAIBHBIX H
U MHOJICECMBOM MOYeK KOOPOUHAMHOU NPAMOIU. UPPALMOHATIBHBIX YNCET.
Cpaenenue  OelicmeumenvHulX — uucen,  apu@memudeckue | 3anucvléams, cpasrHueamao u ynopaoouueamao
oelicmeusl ¢ 0eucmeumenbHbIMu YUCIamu. OelicmsumenvHvie YUCa.
[TpubnnxEHHOE 3HaUEHUE BEJTMYMHBI, TOYHOCTh IPUOIMDKEHUS. | BLINOJHATB, coueTas YCTHbIE M IMHUCHbMCHHBIC TMPUEMBI,
Oxpyrnenue wuucen. [lpukuaka M OLEHKAa pe3yJabTaToB|apudMeTnyecKkHe IeHCTBHA C PANUOHAIBHBIMH YHCIAMU;
BBIYHCIICHUM. HAXOAUTb 3HAUCHHUs CTEIEHEW C LEJIbIMM IMOKa3aTelsIMU U
KOPHEU; BBIYUCJIATH 3HAYCHHS YUCIOBBIX BBIPAKECHUH.
Honyyurs mnpeacraB/ieHHe O 3HAYUMOCTH JEHCTBUTEIBHBIX
YHCEJI B MPAKTUYECKOU I€ATEIbHOCTH YEJIOBEKa.
AHaUM3MPOBATh M JeJaThb BbIBOAbI (110CIE COBMECTHOIO
aHaJIN3a) O TOYHOCTU MNPUOJIMKEHUS AEHCTBUTEIBHOIO 4HCIa
MIPU PEILICHUH 3a/1a4.
OKpyrisiTh JEHCTBUTEIBHBIE YKCIA, BBINOJIHATH NMPUKHIAKY
pe3ynbpTaTa  BBIYHMCICHHUW, OLEHKY 3HAYEHUW  YHUCIOBBIX
BBIPA)KCHU.
3HAaKOMUTBCS C UCTOPUEH PA3BUTHUS MATEMATHKH.
YpaBHenust JInneliHoe ypaBHeHue. Penienre ypaBHEHHM, CBOISAIIMXCS K OcBauBaTh, 3aNOMMHATL W MNPUMEHSATH TrpaduyecKue
U HEPaBEHCTBA. JIMHEHHBIM. MeTObl IIPU PEIICHUH ypaBHEHUM, HEPABEHCTB U MX CUCTEM
YpaBHenust KBanpatHoe ypaBHeHue. Pemienne ypaBHEHWH, CBOASIIUXCS |(MPU HEOOXOJUMOCTH C OMOpPOMl HA alroOpuT™M  YyUeOHBIX
¢ OHOM K KBaJpaTHbIM. bUKBaipaTHbIE ypaBHEHUS. JeNCTBUI).
nepeMeHHOH Ilpumepvr  pewenuss ypasnenuti mpemvei u uemeépmotul | Pacnmo3HaBath 1ebie U IpOOHBIE ypPaBHEHUSI.
(14 g) cmeneHell pa3nodHceHueM Ha MHONCUMETU. Pemath JnHeiinble U KBaJApaTHble YPaBHEHUsI, YPaBHECHMUS,
Pemenne npoOHO-panioHaIbHBIX YpaBHEHUH. CBOASIIMECS K HHM, TMPOCTEeHIINE APOOHO-pAIlMOHATBLHBIC
Perenrie TeKCTOBBIX 3a7a4 anreOpanyeckiuM METOIOM. YpaBHEHUS.
IIpennaraTs BO3MOXXHBIE CIIOCOOBI PEIICHUS TEKCTOBBIX 3ajad,
o0cyx1aTb WX H PpemlaTb TEKCTOBBbIE 3aJayd pPa3HbBIMU
croco0amH.
3HAKOMUTBCS ¢ HCTOPHEH PA3BUTHS MATEMATHKU
YpaBHenust JluneitHOe ypaBHEHHE C IBYMsI IEPEMEHHBIMU U €ro rpa@uk. | OcBauBaTh M MPUMEHSITh IPUEMBI PEIICHUS CUCTEMBI JIBYX

¥ HepaBeHCTBA.

Cucrema ABYX JIMHENHBIX ypaBHCHI/Iﬁ C IBYMs NIEPCMCHHBIMHA 1

JIMHEUHBIX ypaBHeHI/IfI C IBYMs NIEPEMCHHBIMU U CUCTEMBI JIBYX




Cucrembl eé peuieHue. Pemenne cucrteM AByX ypaBHEHMi, OJTHO U3 YPaBHEHUH, B KOTOPBIX OJIHO YPABHEHHE HE SIBJISICTCS TMHEHHBIM
YPaBHEeHU KOTOPBIX JINHEMHOE, a IPyrOo€ — BTOPOM CTEICHHU. (o BU3yaJIbHOM omope).
(14 ) I'pacuueckas nHTEpIpeTays CUCTEMbI ypaBHEHUH ¢ iByMs. | Mcmoaib3oBaTh (DyHKIMOHAIBHO-TpaUUECKUE TPEICTABICHUS
[IEPEMEHHBIMM. JUISL pellleHUs1 M UCCJIeI0BAHNSA YPABHEHUN U CUCTEM.
Pemennie TeKCTOBBIX 3aa4 aJlreOpandeckiuM CIIOCOOOM. AHaJIM3MPOBATh TEKCTHI 33124, peliaTh UX alreOpandyeckum
CHoco0OM: MePeXOouTh OT CIOBECHON (HOPMYTUPOBKU YCIOBHS
3aJjauM K airedpanvyeckoi Mojeau MyTEM COCTABICHUS CUCTEMBbI
YPAaBHEHUN; pelaTh COCTABJICHHYIO CHCTEMY YpPaBHECHM;
HHTEePIPETHPOBATH PE3YJIbTAT.
3HAKOMMTBCS ¢ HCTOPUEH Pa3BUTHS MATEMATHKHU
YpaBHeHnust YucnoBble HEPAaBEHCTBA U UX CBOWCTBA. Yurarh, 3anucbiBaTh, IOHMMATbh, WHTEPHPETHPOBATH
U HEPaBEeHCTBA. JIuneiiHble HEPABEHCTBA C OJHON NIEPEMEHHOM U UX PELICHHE. | HEPaBEHCTBA; UCIIOIb30BATh CUMBOJIMKY U TEPMUHOJIOTHIO.
HepaBencrBa CucreMbl JTMHEMHBIX HEPABEHCTB C OJHOW MEPEMEHHON U uX | BLIMOJMHATH mpeoOpa3oBaHs HEPABEHCTB, HCMOJIbL30BATH IS
(16 ) peuicHue. peoOpa3oBaHus CBOMCTBA UNCIOBBIX HEPABEHCTB.
KBaapaTHble HEPaBEHCTBA U UX PEIICHUE. Pacno3HaBaTth JIMHEWHBIC U KBAIpaTHBIE HEPABEHCTBA.
I'paduueckass  uHTEprpeTanus HEpPaBEHCTB U cucreM |Pemath  nuHEHHBIE HEpPaBEHCTBA, CHCTEMBI  JIMHEHHBIX
HEPaBEHCTB C JBYMs IEPEMEHHBIMHU. HEPaBEHCTB, CUCTEMbI HEPABEHCTB, BKIFOYAIOUIUX KBAJIPaTHOE
HEPaBEHCTBO, U PEIIATh UX; 00CYKAATh IIOJYYCHHBIEC PEIICHUS.
M300paxkaTh pelieHne HEPAaBEHCTBA U CUCTEMbI HEPABEHCTB Ha
YUCJIOBOM TPSMOW, 3almMCbIBATH PEIICHUE C IMOMOUIBIO
CHUMBOIJIOB.
Pemath kBajpaTHbIE HEpaBEHCTBA, UCMONb3Yys I'paduyecKkue
IIPEICTABJICHHUS.
OcBanBaTh W NPUMEHATH HEPABEHCTBA IIpU  PELICHUU
Pa3IMYHBIX 33/1a4, B TOM YUCJIE IPAKTUKO-OPUEHTUPOBAHHBIX.
DyHKIUN KBagpatnunas ¢yHkuums, e€ rpadux u cpoiictBa. Ilapabona, | Pacmo3naBaTh BUABI M3y4aeMbIX (QYHKINN; WILTIOCTPHPOBATH
(16 ) KOOpJMHATHI BEPIINHBI 1apa0oJIbl, OCb CHMMETPHUH Mapadoibl. |CXeMaTHYeCKH, 00BIICHATH PACIOJIOKEHHE HAa KOOPJIUHATHOU

Crenennble QYHKIUH C HATYPAITBHBIMH [TOKA3aTEIAMU 2 M 3, UX
rpaduku 1 CBOMCTBA.
I'paduku dyrkumii:y =kx,y = kx + b,,y = ax’,y = a’,y

=Vxy =k

TUIOCKOCTH rpaduKkoB pyHKIwmid Bupa:y = kx,y = kx + b,,y =

ax’, y = ad,

Y = VX, Y = — B 3aBHCHMOCTH OT 3Ha4Y€HUH KOOI HUIMEHTOB;
X

OIMCHIBATH X CBOWMCTBA.




Pacno3naBaTth kBajipaTHUHYIO (YHKIUIO IO (hopMyIIe.
IIpuBoAuTL mNpUMepPbl KBAIPATUYHBIX 33aBUCUMOCTEH U3
peanbHOM JKU3HHU, (PU3HKH, TEOMETPHH.

BeisiBasiTh 1 00001maTh 0COOCHHOCTH TpaduKa KBaJIpaTUIHOU
byHkIMH Y = ax® + bx + ¢ (mpu  HEOOXOIUMOCTH C
HAIPAaBJIAIOIIEH TOMOIIBIO).

CTpouts 1 H300paxkaTh cXeMaTHYeCKH rpadHKi KBaAPATUIHBIX
¢byHKUMH, 3a1aHHBIX popMynaMu Bugay = ax’,y = ax” + q,y
=ax + p)? y = ax + bx + c (upy HEOOXOAUMOCTH C
BU3YaJIbHOU OMOPOH).

AHaJIM3MPOBATH U IPUMEHATH CBOMCTBA U3YUYEHHBIX (YHKIIUMI
JUIsT UX TIOCTPOCHHS, B TOM YHCIE C TOMOIIbIO IU(POBHIX

pPeCypCOB.

YucioBble
noCJIe0BaTEeIbHOC
™

(154)

IToHsATHE YMCIIOBOM NOCIEOBATEIIBHOCTH.

3aaHue IOCJIE0BATEIbHOCTH PEKYPPEHTHOU (opMysioil u
dopmynoit N-ro uieHa.

Apudmerndeckas u reomerpudeckas nporpeccuu. Dopmyisl N-
ro wieHa apu(pMeTHYecKOl M TeOMETPUYECKOW MpOorpeccui,
CYMMBI IIEPBBIX N YJICHOB.

H3o0bpadicenue unenoé apugmemuueckol u 2eoMempuyecKkot
npocpecculi mouKamu Ha KOOPOUHAMHOU NIOCKOCTU.
Jlunetinwiii u IKCNOHEHYUAILHBLU POC.

Cnooicnvle npoyenmeul.

OcBauBaTh M NPUMEHSATH WHJIEKCHbIE 0003HAYEHUS, CTPOUTH
peueBble BbICKA3bIBAHUSI C UCIOJIH30BAHUEM TEPMUHOJIOTHH,
CBSI3aHHOM C TIOHSITHEM MOCJIEA0BATEIILHOCTH.

AHaaM3upoBaTh (popMyIry N-ro ujeHa nocaea0BaTeIbHOCTH UK

PEKYPPEHTHYIO bopmyny " BBIYHCJIATH YJIEHBI
MOCJE0BATENbHOCTEN,  3aJaHHBIX  ATUMH  (popMyramH.
YcranasiauBathb 3aKOHOMEPHOCTh B IIOCTPOECHUHU

IIOCJIEIOBATEIbHOCTH, €CJIM BBIIMCAHbl NEPBBIE HECKOJIBKO €€
YJICHOB.

Pacno3znaBatp  apupMETHUECKYIO U TE€OMETPUYECKYIO
IPOTPECCUU MPH pa3HBIX Crloco0ax 3alaHusl.

Pematrs 3amaun ¢ wucnonb3oBaHueM (opMyn N-ro wieHa
apu(pMEeTHYECKOH H TE€OMETPHUUECKOW MPOrpeccHil, CyMMBI
HEPBBIX N YJIEHOB C ONOPON HA CIIPABOYHYIO HH(OPMALIHIO.
H3o00pasicams  unenvl nOCIE008AMENLHOCU  MOYKAMU — HA
KOOPOUHAMHOUL NJIOCKOCTU.

PaccmaTpuBarhs NpuMepbl NPOLECCOB U ABJICHUN U3 peaIbHOU
XKHU3HH, WUIIOCTPUPYIOLIME HW3MEHEHHEe B apupMeTHUecKon
IPOrpeccuu, B FreOMETPUUECKON IPOTrPECCUN; U300padicams




coomeemcmayrowue 3a8UCUMOCMU 2pApuyecKi.

Pemats mnpocreiilume 3agauM, CBS3aHHBIE C YHCIOBBIMH
MOCJICIOBATENBHOCTSIMA, B TOM YHCIIE 3aJaddl M3 pPeabHON
KM3HM €  HCIONB30BaHHMEM  LUQPOBBIX  TEXHOJOTHH
(37EKTPOHHBIX Ta0NUI, TPahUIECKOTO KAIBKYIIATOPA U T.IL.).
Pewamsb 3a0auu na crodcHvle npoyenmol, 8 Mom Yucie 3a0aqu
U3 peanvHoU NPAKMUKY (C UCNONIb308AHUEM KATbKYIAMOPA).
3HAKOMHUTBCS ¢ HCTOPHUeEll Pa3BUTHS MAaTEMaTHKH.

IToBTOpEHUE,
00001IEHME,

CucTeMaTu3anus

3Hann1711

(18 u)

Yucina v BbIYMCIEHMS (3alUCh, CpaBHEHHUE, JEHCTBUS C
JEHCTBUTENBHBIMU YKCIAMM, YHUCIIOBas MpsiMas; MPOLEHTHI,
OTHOLIEHHUSI, IPOIOPLUH; OKPYIJIEHUE, IPUOJINKEHHE, OLIEHKA;
pelleHre TeKCTOBBIX 3a/1a4 apu(METHIECKIM CIIOCOOOM).

AJiredpanyeckue BbIpaKeHHsI (mpeoOpazoBaHme
areOpanyecKux BbIPaKEHUH, JONYCTUMbIE 3HAYCHHUS).
@®yHKuMU (TIOCTPOCHHE, CBOWCTBA H3YyUEHHBIX (YHKIIHI;
rpaduyeckoe peleHre ypaBHeHUH U UX CUCTEM).

OnepupoBarb NOHATHAMM. MHOXECTBO, IOJAMHOXKECTBO,
orepanuy HaJl MHOXXECTBAMH; MCIOJIB30BaTh rpaduyeckoe
IIPEJICTaBICHUE MHOXKECTB JJIs1 ONIMCaHMs PEATIbHBIX IIPOLIECCOB U
SIBJICHUI, TIPU PEIICHUH 3324 U3 APYTHX YIEOHBIX MPEIMETOB.
AKTyaJIN3MpOBaTh TEPMHHOJIOTHIO M OCHOBHBIE /I CTBHS,
CBSI3aHHbIE C YUCJIAMM. HATYPAIBHOE YUCIIO, IPOCTOE U
COCTAaBHOE YHCJIA, IEIMMOCTb HATypaJIbHBIX UUCEIl, IPU3HAKU
JETMMOCTH, 11€JI0€ YHCII0, MOAYNb YHCIa, OOBIKHOBEHHAS U
JecaTU4Has ApoOH, CTaHJAPTHBINA BUJ YMCIIa, apupMETHIECKUN
KBaJPaTHBIN KOPEHB.
BbInoHATE 1eiicTBUSA, CPABHUBATHL U YIIOPAA0YHUBATH YUCIIA,
MPEACTABJIATh YHCIA HAa KOOPAUHATHOW IIPSAMOM, OKpPYIJIATH
YHUCJIa; BBINOJHATH NPUKHAKY M OLEHKY pe3yibTaTra
BBIYMCIICHH.
Pemath TexkcroBblie 3a1a4M apuMETHIECKUM CIIOCOOOM.
PemaTe npakTu4eckue 3aa4u, CoAepKallue MPOLEHTHI, J0JIU,
4YacTH, BbIPAXKAKOLIUE 3aBUCUMOCTH: CKOPOCTb — BpEMS —
paccTosHUEe, IIeHa — KOJIMYECTBO — CTOMMOCTb, OO0BEM
paboTbl — BpemMsi — MPOU3BOJUTEIBHOCTD TPYAA.
Pa30uparhb peanbHble )KU3HEHHBIE CUTYyallud, ()OPMYJIHPOBATH
UX Ha S3bIKC MATEMAaTHK{, HAXOAMThb pEIICHUE, NPUMEHSSA
MaTeMaTUYEeCKH anmnapar, HHTEePIpeTHpPOBaTh PE3yJIbTAT
OnepupoBarb NOHSATHSIMHU. CTENEHb C LENBIM IIOKA3aTENIEM,
apudmeTnyeckuil KBaJpaTHBIH KOPEHb, MHOTOUJIEH,




anredpanydeckast 1poOb, TOKIAECTBO.

BbINOJIHATL OCHOBHBIE JCHCTBHUSI: BBINOJIHATH PacuéThl IO
dopmynaM, npeoOpa3oBbIBaTh LENble, IPOOHO-pallMOHAIBHBIC
BBIDQKEHUS W  BBIPOKEHHS C KOPHSAMH, pEaIU30BbIBATH
pas3ioKeHUEe MHOIOYJICHa Ha MHOXHUTEIH, B TOM YHCIE C
UCTOJIb30BaHUEM (OpPMYNT DPAa3HOCTH KBAJIpaToOB M KBajpara
CYMMBI U pa3HOCTHU (C OIOPOH Ha CIPABOYHYIO MH(POPMALHUIO);
HAXOJUTh JIONMYCTUMBIC 3HAYECHUs TEPEMEHHBIX IS JPOOHO-
palMOHAJILHBIX BBIPAXKEHUH, KOPHEH.

MopaeaupoBath ¢ MOMOIIBIO (OPMYIT pealbHbIE MPOLECCHl H
SIBJICHHUSL.

OnepupoBaTh NOHATHAMHU: QYHKIHS, TpaPuK QyHKINH, HYIHA
(GyHKLIMH, T[POMEXYTKHM 3HAKOINOCTOSHCTBA, IPOMEXKYTKH
BO3pacTaHMs, yObIBaHMs, HaNOOJIbIlIEe U HAUMEHBIIIEE 3HAUCHHS
(GyHKIHIH.

AHATU3NPOBATh, CPABHUBATH, 00CYKIaTh CBOICTBA (D YHKIIHIA,
CTPOUTH UX TpapUKH.

OnepupoBarh MNOHATHSIMHU. TIpsiIMas TPONOPIHOHAIBHOCTS,
oOpaTHass  TPOMOPIUOHAIBHOCTh,  JIMHEHHAas  (YHKIHA,
KBasipaTHuHas QyHKIus, mapadonia, runepooa.

Hcnoab3oBarh rpaguKH [UIs OIIPEIEICHUS CBOMCTB, IIPOLIECCOB
U 3aBUCUMOCTEH, Uil peleHHs 3ajad M3 JAPYruX Yy4eOHbIX
NPEMETOB M PEATbHOW KHU3HH, MOAEJIUPOBATH C TIOMOIIBIO
rpaduKOB peabHbIE MPOIECCH U SBIICHHUS.

Boipa:kath ¢opMyJIaMH 3aBHCUMOCTH MEX/Ty BETHUYUHAMH.







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Anrebpa, 7 kinacc/ Jopodees I'.B., CyBoposa C.b., bynumosuu E.A. u apyrue,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner
» Anrebpa, 8 kimace/ lopodeer I'.B., CyBoposa C.b., bynumosud E.A. u apyrue,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne
 Anre6pa, 9 knacc/ Jopodees I'.B., CyBoposa C.b., bynumosuu E.A. u npyrue,

AKI_[I/IOHepHOG O6IHCCTBO «I/I?;,Z[aTeJIBCTBO «HpOCBGIHeHI/IG»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

bubmuotexa [{OK, POII, Chepym






