HOACHUTEJIBHAA 3AIINCKA

Anrebpa sBISETCS OOHUM M3 ONOPHBIX KYpPCOB OCHOBHOTO OOIIETro
o0Opa3oBaHus: OHAa 00ECIEYMBAET U3yUEHHUE JIPYTUX AUCIUIUIMH, KaK €CTECTBEHHO-
HAyYHOTO, TaK M TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOIUMO IS
POAOKEHUsT 00pa30BaHus U B TIOBCEIHEBHOM kHU3HU. Pa3zButre y o0ydaromuxcs
HAYYHBIX TPEACTABICHUH O TPOUCXOXKACHUM U CYIIHOCTH anreOpandecKux
abcTpakiMii, cnoco0e OTpaKeHHUs MAaTEMAaTUYECKON HAyKOH SBJICHUI U MPOLIECCOB
B MPUPOAEC U OOIIECTBE, POJIM MATEMATHYECKOTO MOJICITUPOBAHUS B HAYyYHOM
NO3HAHWU U B IPAKTHKE CIIOCOOCTBYET (HOPMUPOBAHUIO HAYYHOT'O MHUPOBO33PCHHS
M Ka4eCTB MBIIUICHUs, HEOOXOAMMBIX JJISl a/IalTallil B COBPEMEHHOM IH(PPOBOM
oOmectBe. M3ydyenue anreOpbl oOecrneyuBaeT pa3BUTHE YMEHHUs HaOIIOAaTh,
CpaBHHBaTh, HAXOIWUTh 3aKOHOMEPHOCTH, TPEOYET KPUTUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICWCTBHS W BBIBOJIEI,
dopmynupoBaTh yTBepxkaeHUsA. OCBOCHHE Kypca anreOpbl 00eCTIeunBaeT pa3BUTHE
JIOTUYECKOTO MBINUICHUS OOYYaIOIIUXCS: OHU WCHOJB3YIOT JCIyKTHBHBIC U
WHIYKTUBHBIC PACCYKICHHsI, 0000ICHIEe U KOHKPETH3AINIO, a0CTparupoBaHue |
aHasmornto.  OOyueHue  anreOpe  mpeAnonaraeT  3HAYUTENBHBIH  00BEM
CaMOCTOSITEJIbHOM ~ JI€ATEIbHOCTH O0YYaloUIUXCs, IOITOMY CaMOCTOSITENIBHOE
pelleHue 3aa4 SBJSETCs peaau3alueil 1esTeIbHOCTHOIO IPUHLUIIA O0yUeHusl.

B crpyktype mnporpammbl yueOHOro Kypca «Ainredpa» uis OCHOBHOTO
o01iero o0pa3oBaHusi OCHOBHOE MECTO 3aHHMAIOT COAEPKATEIbHO-METOIUYECKUE
auHUK: «Yucna u BBIYMCICHUSY, «ANreOpandeckue BhIpaXEHUs», «YpaBHEHUS U
HepaBeHCTBa», «DyHkuun». Kaxpas U3 3TUX coAepKaTelbHO-METOAUYECKUX
JUHUNA pa3BUBaeTCs Ha NPOTSHKEHUU TPEX JIET U3YUEHUsl Kypca, B3aUMOJIEHCTBYS €
ApPYTUMHU €ro JuHusAMU. B Xoxe wu3ydeHuss y4eOHOro Kypca OOy4arouIuMmcs
INPUXOJUTCS JIOTHUECKH PACCyXAaTh, UCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
a3bIK. B CBSI3M ¢ 3TUM B mporpamMmy y4eOHOro Kypca «Asredpa» BKIHOUYECHbI
HEKOTOPbIE OCHOBBI JIOTMKH, NPEJICTABICHHbIE BO BCEX OCHOBHBIX pa3fesiax
MaTeMaTHYeCKOro 0Opa30BaHUs U CIIOCOOCTBYIOLIUE OBJIAJACHHUIO O0yYarOIIMMHUCS
OCHOB  YHHBEPCAJbHOTO  MaTeMaThdeckoro s3bika. CopaepkaTreabHOH |
CTPYKTYPHOH OCOOCHHOCTBIO Yy4eOHOro Kypca «AnreOpay» SBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Conmepxanne mnuHUM «YUucna ¥ BBIYMCICHUS» CIYXUT OCHOBOW JJis
JabHEHIIIET0 W3YYCHHS MaTEMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOIIUXCS
JIOTHYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHHS MOJIb30BAThCSA aNTOPUTMaMH, a
TaKXKe MPHUOOPETEHUIO MPAKTUIECKUX HABBIKOB, HEOOXOIUMBIX JIJIsl TOBCETHEBHOM
KHU3HU. PazBuTHE MOHATHS O YHCIIE HA ypPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
CBSI3aHO C PALMOHAIBHBIMA M HPPALMOHAIBHBIMH YHCIaMH, (OPMHpPOBAHHEM



IIPEACTABICHUA O JACHUCTBUTEIIBHOM 4YHCJIE. 3aBEpUICHHWE OCBOCHHS YHCIOBOMN
JIMHUU OTHECEHO K CpelIHEMY 0011eMy 00pa3oBaHUIO.

Conepxanue IByX aire0pandecKux JUHUN — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (DOPMUPOBAHMIO y OOYyHAIOUIUXCS
MaTeMaTUYecKOro arrmapara, HeoOXOJAMMOIro Jisi peUIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX TMpPEJAMETOB M NPAKTUKO-OPUEHTUPOBAHHBIX 3aaady. Ha ypoBHe
OCHOBHOTO 0011ero oOpa3oBaHus Y4YeOHBIM MaTepuan TPyNIUpyeTcs BOKpPYT
palMOHANIbHBIX BbIpaKeHHI. AnreOpa IEeMOHCTPUPYET 3HAUECHUE MAaTEMaTHUKU KaK
A3bIKa JUISI TIOCTPOCHMSI MATEMaTHYECKUX MOJIeNIeH, OMHCAHHUs MPOLECCOB U
ABJIGHUNA peajdbHOro Mupa. B 3agaunm oOyueHus anrebpe BXOAAT TaKke
JanbHellllee pa3BUTHE AITOPUTMHUYECKOTO MBIIUJIEHUS, HEOOXOJUMOro, B
YaCTHOCTH, JJII OCBOCHMS Kypca HMH(POPMATUKH, W OBJAJICHUE HaBbIKAMHU
JNeAYKTUBHBIX paccyxaeHuid. [IpeoOpazoBanne CUMBOJIBHBIX (HOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHHsI, CIOCOOHOCTEN K MATEMAaTUYECKOMY TBOPUYECTRBY.

Copepxanve QyHKIIMOHAIBHO-Tpa(pUUecKOi JTMHUK HAlEJICHO Ha MOJyYeHHE
oOy4JaromMUMHCS 3HAHUN O (YHKIUAX KaK BaKHEWIIEH MaTEeMaTHYECKON MOJeH
JUTSL OIIUCaHMUsSI U UCCJIeIOBaHUS Pa3HOOOPa3HBIX MPOLIECCOB U ABJICHUM B IPUPOJE
u obmectBe. M3ydeHne marepuana CIOCOOCTBYET Pa3BUTHIO Y OOydYarOIIMXCA
YMEHHS UCIIOJIb30BATh Pa3INYHbIC BHIPA3UTENbHBIE CPEJICTBA SI3bIKA MATEMATHKHU —
CJIOBECHBIE, CHUMBOJIMYECKHE, Tpaduueckue, BHOCUT BKJaJ B (HOpMHUpOBaHUE
IpEeICTaBICHUI O POJIK MAaTEMAaTUKHU B Pa3BUTUN [IUBUIN3AINHN U KYJIbTYPBHI.

CormacHo yueOHOMY IUlaHy B 7-9 Kjaccax u3y4yaeTcsl Yy4eOHBIH Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CIENYIONIME OCHOBHBIC pa3leibl COACPKAHUS:
«Yucna © BBIUKCICHUS», «ANreOpandeckue BBIPAKEHUS», «YpaBHEHUA W
HEpaBEHCTBa», «DYHKITUNY.

Ha u3ydenne yueOHOrO Kypca «Anredpa» otBoautcs 306 gacoB: B 7 Kiacce
— 102 yaca (3 yaca B Henento), B 8 kinacce — 102 yvaca (3 yvaca B Henenio), B 9
kiacce — 102 yaca (3 yaca B HEJENIO).



COAEPXAHUE OBYUYEHUA
7 KITIACC

Yucia v BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE U JIECATUYHBIC, MEPEXOJ] OT OAHOW (POPMBI 3aMHUCH
npoOeit k apyroi. [loHsiTHe palMOHATBLHOTO YHCIA, 3alUCh, CpPaBHEHHE,
yIOPSIOYMBAHUE  PAIMOHAIBHBIX 4uceld. ApudMeTuueckue JEHUCTBUS C
palMoOHANIBHBIMU YuciIaMU. Pemienue 3amad U3 peanbHOW MPAKTUKU Ha 4acTH, Ha
TpoOHu.

CreneHb C HaTypajibHBIM [IOKa3aTeJleM: OIpejesieHne, MNpeodpa3oBaHue
BBIPOXKCHUH Ha OCHOBE OMPEIENICHHUs, 3aTTUCh OobIKUX unce. [IpoieHThI, 3anuch
IPOIICHTOB B BHUJE APOOW U IpoOH B BHJE MPOIEHTOB. Tpy OCHOBHBIC 3a7a4l Ha
MPOIIEHTHI, PEIICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpuMeHeHne TIPU3HAKOB  JEIUMOCTH, PAa3JIO)KEHUE Ha  MHOXHUTEIU
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCHMOCTH, B TOM 4YHCIe TMpsMas W oOpaTHas
IPOMOPIMOHATBHOCTH.

AsireOpanyeckue BbIpasKeHUS

[lepeMeHHbIE, YNCIOBOE 3HAUCHHUE BBIPAKECHUS C NepeMeHHOM. JlomycTuMble
3Ha4YECHUS NepeMeHHbIX. [IpencTaBieHne 3aBUCUMOCTH MEXY BEIUYMHAMH B BUJIE
dbopmynsl. Beraucienus no ¢popmynam. [IpeodpazoBanre OyKBEHHBIX BhIPAKCHUH,
TOXXKJIECTBEHHO paBHbIE BBIpAKEHHUS, TMpaBuia MpeoOpa3oBaHUS CYMM H
IPOM3BEICHHM, PaBUIIA PACKPBITUS CKOOOK U MIPUBEACHUS TOIOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJIbHBIM ITOKA3aTEIIEM.

OnHowieHbl U MHOTOWIeHbl. CteneHb MHOToueHa. ClI0KeHHE, BBIYMTaHUE,
YMHOKEHUE MHOTOWIEHOB. DOpMyJibl COKpPaIEHHOTO YMHOXEHMS: KBaJaApaT
CyMMbl M KBagpaT pasHocTtu. Dopmyna paszHOCTH KBagpaToB. PaznoxeHue
MHOTOWIEHOB HA MHOYKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHEeHUE, KOPEHb YpaBHEHHWA, IMpaBujia NPeoOpa3oBaHUS ypaBHEHWS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOW, YMCIO KOPHEU JMHEWHOTO
YpaBHEHHUsI, pEIICHHE JIMHEWHBbIX ypaBHEeHHH. CocTaBieHUWE YpaBHEHHUN MO
YCJIOBHIO 3a7auu. Penenrne TeKCTOBBIX 3a/1a4 C MOMOIIBIO YPABHEHHUI.

JIuneliHoe ypaBHEHHE C JIByMsI IEpeMeHHbIMU U ero rpaduk. Cucrema IByx
JIMHEMHBIX YPAaBHEHUW C JBYMsS IEPEMEHHbIMHU. PelieHune cucrem ypaBHEHUN
crocoOOM MOACTaHOBKHU. [Ipumepsl perieHus TEKCTOBBIX 3a7ady C MOMOIIBIO
CHCTEM YPABHEHUM.

DyHKUUHA



Koopaunara Toukn Ha npsmoil. YuciioBsle NpOMEKYyTKH. PaccTosHne Mexy
JIBYMsI TOYKaMHU KOOPAMHATHOMN MPAMOM.

[IpsimoyronibHasg cuctema koopaunat, ocu OX u Oy. AOcuucca u opauHaTa
TOYKHM Ha KOOpJAMHATHOM 1uiockocTu. [Ipumepsl rpadukoB, 3a1aHHbIX (HOpMYIIaMu.
Urenne rpadukoB peanbHbIX 3aBucuMocTed. [lonstue ¢ynkuuu. [padux
¢ynkuuu. CoiictBa pyHkuuid. Jluneitnas @ynkuus, e€ rpapuk. I'papuk pyHkumu
y = [x|. I'paduyeckoe pelieHre JTUHEHHBIX ypaBHEHUH M CHUCTEM JIMHEWHBIX
YPaBHEHUM.

8 KJIACC

Yuciaa v BbIYMCICHUS

KBangpatHeiii kopeHb u3 uucia. IloHstue o0 wuppanUoOHAIBLHOM YHCIIE.
JlecaTuunbie TPUOIMIKEHUsI UppallMOHATbHBIX yncesl. CBOMCTBA apuMETHUESCKHUX
KBa/IPATHBIX KOPHEHW M WX MMPUMEHEHHE K TPeoOpa30BaHUIO YHCIOBBIX BBIPAKESHUM
Y BBIYMCJICHUSAM. [[eMCTBUTEIIbHBIC YHCIIA.

CrteneHb C LETBIM MOKa3zaTesneM U e€ cBoiicTBa. CTaHIapTHAs 3allkCh YKCIa.

AsireOpanyeckue BbIpasKeHUS

KBagpaTHblii  TpEXwieH, pa3IO)KEHHE  KBAaJpPaTHOIO TPEXWIEHA  Ha
MHOHUTEIH.

Anrebpanueckass JapoOb. OCHOBHOE CBOWMCTBO aireOpandeckoi JIpoOu.
CnoxxeHue, BbIYMTAHHE, YMHOXKEHHUE, JCJIeHHE aireOpandyeckux JapoOei.
PanronanbHbie BRIpAXKEHUS M KX TTPE0Opa3oBaHUE.

YpaBHeHUs] 1 HEPABEHCTBA

KBampatHoe ypaBHeHme, (opMyna KOpHEW KBaapaTHOTO YypaBHEHHUSI.
Teopema Bueta. Pemienne ypaBHeHUN, CBOISIIMXCS K JIMHEWMHBIM U KBAJIPATHBIM.
[IpocTeiimme ApoOHO-palIMOHATbHBIE YPABHEHUS.

I'paduueckas uHTEpHpeTais ypaBHEHUN ¢ ABYMS MEPEMEHHBIMU U CHCTEM
JIMHEMHBIX YPAaBHEHUW C JABYMs II€PEMEHHBIMH. lIpuMepbl peleHuss cucreMm
HEJIMHEWHBIX YPaBHEHUN C IBYMSI IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anreOpandecKuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO C OTHON MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM INEPEMEHHOM.
CucTembl JIMHEITHBIX HEPABEHCTB C OJJTHON NMEPEMEHHOM.

DyHKIUHN

[Tonstne Qynknuu. OOMacTh omnpeAciaeHUs W MHOXKECTBO 3HAYCHUU
bynkuun. CnocoOsl 3aaHus PYyHKIIUM.

I'papuk dynkuuun. Yrenue cBoicTB ¢GyHKIUU 1o €€ rpaduky. Ilpumepst
rpaduKoB GYHKIUH, OTPAXKAIOIINX pealbHbIE MPOIECCHI.



ODYHKIMY, OMUCHIBAIONIME TIPSIMYI0 H OOpaTHYI MPOMOPIHUOHATHHBIC
3aBHCHMOCTH, HX rpaduku. OyHkuun y = x2, y = x3, y = \x, y=|x|. [padudeckoe
pelLIEHUE YPABHEHUM U CUCTEM YPAaBHECHUU.

9 KUIIACC

Yucia v BbIYMCICHUS

PanmonanbHbie yucia, UppallMOHAIIBHBIE YKCIa, KOHEYHbIE U O0€CKOHEYHBIC
JecATUYHbIE TpoOou. MHOXKECTBO JEHCTBUTENBHBIX YHCEIN, JEHCTBUTEIIbHBIC YUCIIA
KaKk OECKOHEYHBbIC JeCSITUYHBbIE JapoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHE
MEK]1y MHOKECTBOM JICMCTBUTEIBHBIX YUCEN U KOOPAUHATHOW MPSIMOM.

CpaBHeHUE JICMCTBUTENBbHBIX 4YHCEN, apudmeTuyeckue JeUCTBUS ¢
JNEUCTBUTEIIBHBIMU YHUCIIAMU.

Pa3Mepbl 0OBEKTOB OKpYXKAIOIIETO MHpA, JJIMUTEIBHOCTH TIPOILIECCOB B
OKPY’KaroIIeEM MHpE.

[TpubnmxEHHOE 3HaUCHUE BEIIMYMHBI, TOYHOCTh NMpUOInxKeHus. OKpyrieHue
yuces. [Ipukuika u oleHKa pe3yabTaToB BHIYMCICHUM.

YpaBHeHUs U HEPABEHCTBA

JluneriHoe ypaBHeHHE. Permienne ypaBHEHUM, CBOASIIUXCS K JIMHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHne ypaBHEHUH, CBOIAIIMXCS K KBaJIPaTHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepsl pemieHus ypaBHEHUN TPETbEH U YETBEPTOM
CTEINEHEW pa3IOKEHUEM Ha MHOKUTEIH.

Pemienne npoOHO-palioHaIBLHBIX ypaBHECHHH. PelieHue TEKCTOBBIX 3adad
anreOpanyecKuM METOOM.

VYpaBHeHue ¢ AByMsl NEpeMEHHBIMU U ero rpaduk. Pemienune cucrem IBYX
JIMHEWHBIX YPABHEHHH C ABYMS IEPEMEHHBIMU. Pelienue cucteM IByX ypaBHEHHH,
OJIHO W3 KOTOPHIX JHMHEHHOe, a Jpyroe — BTOpoil cteneHu. ['padudaeckas
VMHTEPNPETALNS CUCTEMBI YPABHEHUM C IBYMS IEPEMEHHBIMHU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandecKiuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOM. Pemienue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOW IepeMeHHOW. KBaapaTHele HepaBeHCTBaA.
I'paduueckass wHTEpmpeTanys HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
MIEPEMEHHBIMHU.

DyHKUMHA

KBangpatnunas ¢yunkius, e€ rpaguk u cBoicra. Ilapabona, koopaUHATHI
BEPUIMHBI TapadoJibl, 0Cb CAMMETPHUH MapadoIbl.

Ipaduxu pynxumit: v = kx, y=kx + b, y=k/x, y=x3, y=Vx, y = x| , 1 ux
CBOMCTBA.

YucaoBble MOCIEI0BATEIbHOCTH U MIPOrPecCcHu



IlonsiTHE YHCIOBOM IOCIENOBATEIBHOCTH. 3aJaHUE IOCIEAOBATEIBHOCTH
pPEKYppEHTHOI popMynoi u Gopmysoi N-ro wieHa.

Apudpmernyeckas u reomerpuueckas nporpeccud. dopmynsl N-ro uieHa
apu(pMETHIYECKON U FTE€OMETPUUYECKON IPOrPECCHI, CYMMBI MEPBBIX N YIEHOB.

N300pakeHrne WiIeHOB apu(PMETHUYECKOM M TEeOMETPUYECKOW MpOrpeccuit
TOYKaMU Ha KOOPAMHATHOW IUIOCKOCTU. JIMHEHHBIM M DKCIOHEHIMAJIbHBIM POCT.
Ci10HBIE IPOLICHTBHI.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA IIPOI'PAMMDBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yabTaTbl OCBOCHHS MPOrpaMMmbl  y4eOHOTO Kypca
«Anrebpa» XapaKkTepu3yloTCcs:

1) naTpuoTHYecKoe BOCIMTAHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY H  HACTOSIIEMY POCCHICKOU
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JOCTH)KEHHUSIM  POCCHUMCKUX
MaTEMaTUKOB U POCCHICKON MaTeMaTH4eCKOW WIKOJIbI, K HCIOJb30BAHUIO ATHX
JOCTHXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpak/laHWHA W peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy/10BO€ BOCIUTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3a]ay
MaTE€MAaTHYECKON HAIpPaBJIE€HHOCTH, OCO3HAHMEM BaXXKHOCTU MATEMaTUYECKOTO
oOpa3oBaHUs Ha TMPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOdeCCHOHATBHOM
JESTENBbHOCTH M PA3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
OCTPOCHUEM MHANBUIYATBLHON TPACKTOPUU 00pa30BaHUs U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCThIO K HMOLMOHAIBHOMY M 3CTETUYECKOMY BOCIHPHITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, pEIICHUN, PACCYKICHHUM, YMEHHIO BHUIETbH
MaTeMaTU4YeCKNE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHUA:

OpUEHTauuell B JIEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
oOmecTBa, MOHMMAaHUEM MAaTEMaTHYECKOM HAyKHM Kak cQepbl YeI0BE4YECKOU
JEeSATENbHOCTH, ITANOB €€ Pa3BUTHS M 3HAYUMOCTH JUJISl PAa3BUTUS LIUBHIM3ALUH,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaTeMaTU4YeCKON KyJIbTYpOil KaK CpeJIcTBOM
MO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NEeSATENbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOpMHPOBAHHME KYJIbTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU :

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEJIEHUA  3JI0pOBOro  oOpa3a JKHM3HM  (30pOBOE  IUTaHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA U OTHAbIXA, pEryspHas Quanyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBbIKa peQIIECKCHH, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTrO K€ MpaBa JPyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalMel Ha MpUMEHEHUEe MaTeMaTUUYeCKUX 3HAHUM /I pEelIeHUs 3a7a
B 00JJaCTH COXPAHHOCTU OKpY’Kalolled cpefbl, IUIAHUPOBAHUS TMOCTYIKOB H
OLICHKM HMX BO3MOJKHBIX TMOCJEACTBUM MJisi OKpYXalollel Cpeabl, OCO3ZHAHHEM
rJ1I00aJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX pelieHHus;

8) aganTanus K M3MEHSIIOMMMCS YCJOBHUAM CONMAJIbHON W NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJOBHUSIX HEOMNPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCJIE
YMEHHE YYUTHCS y JPYTUX IOJeH, MpuoOpeTaTh B COBMECTHOM N€ATENbHOCTH
HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOUMOCThI0O B (OPMHUpPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE
(dbopMynHpoOBaTh UJIEU, TIOHATHS, TUIIOTE3bI 00 00BEKTAX U SBICHUSIX, B TOM YHCIIE
paHee HEW3BECTHBIX, OCO3HABaTh JCPUIUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYallMiO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOUUNA KOHTPMEP, KOPPEKTUPOBATH
NpUHUMAeMble PEIICHUs W JAEUCTBHS, (OpMYyIHUpOBaTh W OICHUBATH PUCKH H
NoCIeACTBUSA, (HOPMUPOBATDH OTIBIT.

METAIIPEAMETHBIE PE3YJIBTATHBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

ba3oBble Jornueckue AecTBU:

e BBISIBJISATh U XapaKTEPU30BaTh CYIIECTBEHHbIC MTPU3HAKA MAaTeMaTUYECKHUX
O00BEKTOB, TOHSATHN, OTHOUICHWH MEXKIy MOHATHIMH, (HOPMYIHPOBATH
OompeNesiecHUs]  MOHSTHH, YCTaHABIMBATH CYUIECTBEHHBIM  MpPU3HAK
KJ1Iaccu(puKauu, OCHOBaHUA JJIsi OOOOIIEHUS W CPaBHEHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAJIN3a;

e BOCOpUHUMATH, (OPMYJIHUPOBATH U  MOPeoOpPa3OBBIBATh  CYXKICHUS:
yTBEPAUTEIbHBIE W OTPULATEIbHbIC, €AMHUYHBIC, YacCTHbIE M OOIIueE,
YCIJIOBHBIE;



BBISIBISITh ~ MAaTE€MaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBA3UM U
NpoTUBOpeurss B (aKkTaxX, JAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajiaraTb ~ KpUTEpUM  JJIA  BBISIBICHHMS  3aKOHOMEpPHOCTEH U
IIPOTUBOPEUHNIL;

JIeNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;
pa30upaTh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKACHUM (TPSMBIE U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOSITEILHO HECIOKHBIE JT0Ka3aTelbCTBa
MaTEeMaTUYeCKUX (PAKTOB, BBICTpAaUBATh aPryMEHTAIMIO, MPUBOJIUTH
IpUMEPbI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpATh CMoco0 pelieHus y4yeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapMAHTOB pEIIeHHs, BbHIOMpaTh Hauboyiee MOAXOAAIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTebCKNE AeMCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KAaK MCCIICIOBATEILCKANA WHCTPYMEHT ITO3HAHMS,
(GbopMyITHpOBaTh BOMPOCHL, (PUKCHPYIONIUE MPOTHBOPEUYHE, MPOOIEMY,
CaMOCTOSITETTLHO yCTaHABIWBAaTh WCKOMOE U JaHHOe, (OPMHUPOBATH
THITOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIINI0, MHCHHE;

NPOBOJIUTH IO CaMOCTOSITEILHO COCTaBICHHOMY IUIaHY HECIIOKHBIN
OKCIIEPUMEHT,  HEOONBIIOE  HCCIEOBaHWE 1O  YCTAHOBICHHIO
OCOOCHHOCTEH MaTeMaTHYeCKOoro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSITEILHO (OPMYJIUPOBATH OOOOIIECHHUS M BBIBOJIBI IO pe3yJbTaTam
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUS, OIICHUBATH J[OCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTAaTOB, BEIBOJIOB M O00OIICHUI;

IPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE TMPOIECCa, a TAKXKE BBIBUTATh
MPEOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh HEJAOCTATOYHOCTh W W30BITOYHOCTh WH(GOPMAIMH, TaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAIM3UPOBATH, CHUCTEMATU3UPOBATH M HMHTEPIPETHPOBATH
WHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM TIpEICTaBICHNUS;

BbIOMpaTh QopmMy mpenctaBieHus WHGOPMAIMM W WIUTIOCTPUPOBATH
perraemMbie 3aJadyd  CXeMaMH, JuarpaMMaMy, WHOW TpapuKkod W ux
KOMOWHAIIMSIMU,

OIICHWBATh HAAEKHOCTh WHGOPMAIMN TIO KPUTEPHUSM, MPEIIT0KCHHBIM
yauTeIeM WiIH cPOPMYITUPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHHKaTHBHLIe YHHUBEPCAJIbHBIC y‘leﬁHLIe IleﬁCTBHHZ



BOCIIpUHMMATh #  (HOPMYTUPOBATh CYXKICHUS B COOTBETCTBHH C
YCIOBUSMH U LETSIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pEHHUS B YCTHBIX M NMHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS TIO
X0y peIICHUS 3a]1a4l, KOMMEHTHUPOBATh MMOTYYCHHBIA PE3YIbTAT;

B X0JI¢ 00CYKICHUS 3a/1aBaTh BOMPOCHI 110 CYIIECTBY 0OCYKIaeMOM TEMBI,
IpOOJIEMBI, pEIIacMoOM 3a7a4M, BICKA3bIBATh HUJICH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS, COIOCTAaBIATh CBOM CYXICHUS C CYXKICHUSAMH JPYTHX
YYAaCTHUKOB JHAJIOTa, OOHAPYXXUBATh Pa3JIMYUe W CXOJICTBO IO3WIIHMA, B
KOppeKTHOU (hopMe (GOpMYITUPOBATH PA3HOTIJIACHS, CBOM BO3PAKEHUS;
NPEJICTaBIATh  pE3yJbTaThl  pEIICHWUsS  3aJa4d,  SKCICPHMCHTA,
UCCIICIOBAHUs,  TIPOCKTa,  CAMOCTOSTENBHO  BBIOMpaTh  (opmar
BBICTYIIJICHUS C YY4ETOM 3aJ1a4 MPE3CHTAIIMN U OCOOCHHOCTEH ay TMTOPUH;
NOHMMaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAHIHOW
WHAVUBUAYATbHONH paOOThI MPU PEHICHWH YYEOHBIX MaTEMaTHYCCKUX
3ajad;

NPUHUMATH 1I€JIb COBMECTHOM JCATEIBHOCTH, IJIAaHUPOBATh OPTraHU3AIUIO
COBMECTHOW paboThl, pacmpenensiTb BHUABI padoOT, OTOBapUBATHCA,
o0CyXJ1aTh TPOIECC U Pe3yJbTaT padOThl, 0000IATh MHEHHS] HECKOJIBKUX
JIFOIeH;

y4acTBOBaTh B TPYNNoOBBIX (opmax paboTel (0OCyXaeHHs, OOMEH
MHEHUSIMH, MO3TOBbI€ IITYpMbl U JIpyTUe€), BBINOJIHATH CBOIO YacThb
paboThl M KOOPJUHUPOBATH CBOM JICUCTBHS C APYTMMH YJICHAMU KOMAaH/IbI,
OIICHMBATh KaueCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMyYIHMPOBAaHHBIM YYaCTHUKAMU B3aHMOICHCTBHSI.

PerynsiTuBHBIE YHHBeEpPCAJIbHBIE YUeOHbIE AelicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJISITh IUIaH, AJITOPUTM pEUIeHUs 3adadydl (WU ero
9acTh), BBIOMpATh CIOCOO PEIICHHS ¢ y4ETOM HMEIOIIHNXCS PECYypCoOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOYW HH(pOPMAIIUH.

CﬂMOKOHTpOﬂb, AMOIMOHAJIbHBbIN HHTEJIEKT:

BJIAJETh CIOCO0AMU  CaMONPOBEPKH, CAMOKOHTpPOJS Mpoluecca U
pe3yJibTaTa pEelIeHUsI MATEMAaTHYECKOW 3a1a4H;

NPEABUAECTh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH NPU PEIIEHUH
3a7a4d, BHOCUTb KOPPEKTHUBBI B [EITEIBHOCTh HA OCHOBE HOBBIX
00CTOATENbCTB, HAWJIEHHBIX OLIMOOK, BHISBICHHBIX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJbTaTa ACATEIBHOCTH MOCTABICHHOW LEIH
U YCIIOBUSIM, OOBSICHITH MPUYUHBI TOCTHKEHUS WIIA HEIOCTUKEHHUS 11eJId,
HaxXOJIUTh OLIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIbTATBI

K koHmy oOyuenuss B 7 kJjacce OOy4YalOIIMICS TMOTYYUT CIEAYIOIIHNE
MPEIMETHBIE PE3YIIbTATHI:

Yucia v BbIYMCICHUS

BoinonHsATh, coueTas YCTHbIE W TMHUCHMEHHBIE TPUEMBI, apupMETHUECKUE
NEUCTBUA C PAllMOHAIBHBIMU YUCIIAMM.

HaxonuTh 3Ha4YeHUs YKCIOBBIX BBIPAXKECHHUH, MPUMEHSThH pa3sHOOOpa3HbIC
criocoObl U MPUEMBI BBIYMCIICHUS 3HAYEHUN APOOHBIX BBIPAXKEHUM, COACpPKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE APOOH.

[lepexonuth OT OfHOM (OPMBI 3amucu 4Yucesl K Ipyrod (mpeoOpa3oBBIBATH
JNECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JICCATUYHYIO TPOOBb).

CpaBHUBATH U YNOPSIAOUYUBATH PAIIMOHAIIBHBIC YKCIIA.

OKpyrJTh yncna.

BBINOJHATE TPUKUAKY U OLIEHKY pe3yJibTaTa BHIYMCICHHUH, OLICHKY 3HAUYCHU I
YUCJIOBBIX BBIPAKCHUN. BBIMONHATH AEHUCTBUS CO CTENEHSMHU C HATypalbHBIMU
MOKa3aTESIMHU.

[IpuMeHAT,  NpU3HAKK  JACIUMOCTH,  DPA3j0KEHUE HAa  MHOXKUTEIHU
HATypPAJIbHBIX YHCEI.

Pemath nmpakTUKO-OPUEHTHPOBAHHBIE 33Ja4YM, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYUH, MPONOPUUOHAIBHOCTBIO BEJIIMYMUH, IPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yabTaThl pelICHUs 3a7a4 ¢ Y4ETOM OTpaHUYEHUM, CBA3aHHBIX CO CBOMCTBaMU
paccMaTpuBaeMbIX OOBEKTOB.

AJire0panyvecKne BbIpPa:KeHH s

Hcnonp3oBaTh anreOpanvyecKkyr0 TEPMUHOJIOTHUIO U CUMBOJIMKY, NPUMEHSThH
e€ B IIpoliecce OCBOCHHS Y4eOHOT0 MaTepuaa.

HaxomuTe 3HaueHUsT OYyKBEHHBIX BBIPAKCHHM TPHU 3aJaHHBIX 3HAYCHHUSIX
IIEPEMEHHBIX.

BeimonHATh  mpeoOpa3oBaHHMS — IENOTO  BBIPAXKEHUS B MHOTOWICH
MIPUBEJICHHEM MOJO0HBIX CJIAraeMbIX, PACKPBITUEM CKOOOK.

BbINONHAT yMHOXXEHUE OJIHOWIEHAa HAa MHOIOYJIEH M MHOrOYJIeHa Ha
MHOTOWICH, TPUMEHSATH (DOPMYIIBI KBaJpaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcyliecTBasATh Pa3’I0KEHUE MHOTOYJIEHOB HA MHOXKHUTEIW C MOMOIIbIO
BBIHECEHHMSI 32 CKOOKM OOIIEro MHOXUTENS, TPYNIUPOBKU  CJIaraembiXx,
pUMeHeHUs (POPMYIT COKPAIIEHHOTO YMHOKEHHUSI.

[IpuMensTh npeodpa3zoBaHusi MHOTOWICHOB JJISI PEIICHUSI PAa3IMYHbIX 3a]a4
13 MaTEMAaTUKHU, CMEKHBIX MPEIMETOB, U3 PEATbHON IPAKTUKHU.

Hcnonb30BaTh CBOWMCTBA CTENEHEW C HATypaJbHBIMU IOKA3aTEJSIMH IS
peoOpa3oBaHusl BEIPAKCHHIA.



YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHUs C OLHOM IEPEMEHHOW, NPUMEHssA MpaBUiIa
Iepexoia OT UCXOAHOTO YPAaBHEHUS K PABHOCHIBHOMY eMy. [IpoBepsTh, sBiIsgeTCS
JIM YUCJIO KOPHEM YpPaBHEHMUS.

[IpumeHsTh rpaduyeckre METObl IPU PEIICHNUN JTMHEHHBIX YPABHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepsl MNap YUCEN, SBIAIOMIMXCA PEIICHUEM JMHEHHOTrOo
YPaBHEHUS C IByMs IEPEMEHHBIMH.

Ctpoutrh B KOOPAMHATHOW IUIOCKOCTH T'paUK JHWHEHHOTO YpaBHEHUS C
JByMsI TEPEMEHHBIMH, TOJB3YysSCh T'padUKOM, MPUBOJIUTH MPUMEPHI PEIICHUS
YpaBHEHHS.

Pemiath cuctembl IBYyX JIUHEWMHBIX YPAaBHEHUMN C JBYMS MIEPEMEHHBIMU, B TOM
quciie rpaguyecKu.

CocTaBiAiTh M pelIaTh JHWHEWHOE YpaBHEHHE WM CUCTEMY JIMHEHHBIX
YpPaBHEHUW MO YCIOBHUIO 3aJauyd, HWHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 33/1a4i MOJTYyYEHHBIA pE3yJIbTaT.

DOyHKUUHA

N300paxkaTh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, Jy4d, OTPE3KH, NHTEPBAJIbI, 3aIIUCHIBATh YHNCIOBBIE MPOMEKYTKH Ha
anredpanvyeckoM S3bIKE.

OTtMeuaTh B KOOPAMHATHOW IJIOCKOCTHA TOYKH MO 3aJaHHBIM KOOpAMHATaM,
CTpOUTH rpaduku TUHEHHBIX GYyHKIUHA. CTpouTh rpaduk GyHKINHN y = |X|.

OnuceiBaTh € TOMOIIBIO (YHKIIMHA HM3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTh, BpEMS, pACCTOSHHUE, LIEHA, KOJIUYECTBO, CTOMMOCTD,
IIPOU3BOUTEILHOCTD, BpeMs, 00bEM pabOTHI.

Haxoauts 3HaueHue pyHKIMU [0 3HAUYECHUIO €€ apryMeHTa.

[TorumaTe rpaduyeckuil cmocod MpeacTaBICHUs W aHalW3a WHGOpMAINH,
U3BJIEKaTh U UHTEPIPETUPOBATh HH(DOPMALIMIO U3 TPAPUKOB PEATLHBIX MPOLIECCOB
Y 3aBUCUMOCTEM.

K koHmy oOyueHmss B 8 KJiacce OOYyYarOIIMICSA TOJYYHT CICAYIOIIHE
IIPEAMETHBIE PE3YJIBTATHI:

Yucsa 1 BBIYMCICHUSA

Hcnonp3oBaTh HayajabHbIE MPEIACTABICHUS O MHOXECTBE JEWCTBUTEIbHBIX
qyucen JJi1 CPaBHEHUS, OKPYTJIEHUS U BBIUYMCICHUN, U300pakaTh JEeWCTBUTEIbHBIC
YUCia TOYKAMU Ha KOOPAVUHATHOW MPSIMOU.

[IpumMensTy noHSATHE apUPMETHUYECKOTO KBAJAPATHOTO KOPHS, HAXOAUTH
KBaJpaTHbIE KOPHH, HUCIOJB3YSl MPU HEOOXOJUMOCTH KaJbKYJSTOP, BBIMOJHSITH
npeoOpa3oBaHusl BBIPAXKEHUM, COAEP)KALUIUX KBAJApPAaTHbIE KOPHH, HCIHOJIb3Ys
CBOWCTBA KOPHEMN.



Ncnonw3oBaTh 3anucu OOJBIIMX U MaJbIX YHUCENI C MOMONIBIO JIECSITUYHBIX
npoOeii u creneHelt uucna 10.

AJireOpanyveckKne BbIpazKeHH sl

[IpuMeHSAT, TMOHATHE CTENEHH C IeJbIM TIOKa3aTesleM, BBIMOIHATD
npeoOpa3zoBaHus BEIPAXKEHUM, COAEPKAIIUX CTENEHHU C LEIbIM [TOKa3aTeIeM.

BhINONMHATh TOXJIECTBEHHBIC MPeoOpa3oBaHUsl PAlMOHAIBHBIX BBIPAXKEHUM
Ha OCHOBE MPaBWI JEUCTBUIN HAJ] MHOTOUJICHAMH U aJIr€0pandecKUMU APOOSIMHU.

PacxiianbiBaTh KBaJpaTHBIN TPEXWICH HA MHOKUTEIIU.

[TpumensTh peodpa3zoBaHus BEIPAKESHUM SIS PEIICHUS Pa3IuYHBIX 3a7a4 U3
MaTEeMaTHKH, CMEXKHBIX IIPEJIMETOB, U3 PEAIbHON MPAKTUKH.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemiate nuHeliHbIe, KBaJpaTHbIE ypaBHEHUS WM pallMOHAJIbHBIE YpaBHEHWS,
CBOJISIIITMECS K HUM, CUCTEMBI JIByX YPaBHEHUM C IBYMsI TIEPEMEHHBIMU.

[IpoBOANTH TIpOCTEHIIINE HUCCIICIOBAHUSI YPABHEHUNM M CUCTEM YpPaBHCHUH, B
TOM YHCJIC C IPUMEHEHUEM TpauiecKux MpeAcTaBieHul (ycTaHABIUBATh, UMEET
JU ypaBHCHUE WIM CHCTEMa YPaBHEHHU pEIICHMs, €CIi UMEET, TO CKOJIbKO, U
nmpouee).

[lepexoanTh OT CIOBECHOW (OPMYIHPOBKH 3a1adu K €€ anreOpanveckoit
MOJENH C TIOMOIIBKD COCTaBJICHHMS YPABHEHHS WJIM CUCTEMbl YpPaBHEHUH,
UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJYYEHHBIN pe3yJIbTar.

[IpuMeHAT, CBOWCTBAa YMCIIOBBIX HEPABEHCTB I CpPAaBHEHUS, OLEHKH,
peliaTe JIMHEWHBIE HEPABEHCTBA C OJHOM IMEPEMEHHOW M WX CHUCTEMBI, JaBaTh
rpauyuecKky0 WILIIIOCTPALMIO MHOKECTBA PEIICHWH HEpPaBEHCTBA, CHCTEMbI
HEPaBEHCTB.

DOyHKUUMA

[TornmaTe ¥ UCMONB30BaTh (DYHKIIMOHATBHBIE TIOHITHS M S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYEHHMsI), OMPEACNITh 3HauYeHHE (YHKIUHM TO 3HAYCHUIO
aprymMeHTa, ONpeeNaTh CBOMCTBA (PYHKINU 10 €€ rpaduKy.

Ctpoutsb rpaduku dJIeMEeHTapHBIX (QYHKIIUA BUIA:

y =kix, y=x2, y = x3,y = [x, y = VX, OIHCBIBaTh CBOIICTBa UHCIOBOIL
byHKIIMN TI0 €€ TpaduKy.

K koniy oOydenus B 9 KJjacce o0OydarOlmIMICA TOJYYUT CIEAYIOIINE
MpEAMETHBIE PE3YJIbTATHI:

Yucsa 1 BIYUCICHUSA

CpaBHUBATH U YIOPSAJOUYMBATH PAlMOHATIBHbBIEC U UPPAIIMOHATBHBIC YHCIIA.

Boinonusate apudmeTnueckue ACUCTBUS C pPAIMOHAIBHBIMU YUCIAMU,
codeTrasl YCTHbIE U TIUCbMEHHBbIE TMPUEMBI, BBINOJHITH BBIUMCICHUS C
UppaIlMOHATIBHBIMU YUCIIAMU.



Haxomute 3HaueHuss CTeneHEM C LEIbIMU I[OKAa3aTelsiIMU U KOPHEW,
BBIUUCIIATh 3HAYCHUS YUCIIOBBIX BBIPAKECHUM.

OKpyraaTh JI€UCTBUTENBHBIE YHCIA, BBINOJHATH MPUKUAKY pPE3yJbTaTa
BBIUHMCJIEHUH, OLIEHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHUS ¥ HEPABEHCTBA

Pemare nuHenHbIE WM KBaJApaTHbIE YpaBHEHWS, YPaBHEHUs, CBOJISIIUECA K
HUM, IPOCTEHIITNE TPOOHO-paAIlMOHATBHBIC YPABHEHUSI.

Pemate cucrtemsl ABYX JIMHEHHBIX YPaBHEHUH C JBYMs IIEPEMEHHBIMU U
CHUCTEMBI IBYX YPaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS TUHEHHBIM.

Pemiath TekCTOBBIE 3ajayM  anreOpauvdecKuM CIOCOOOM € TOMOIIBIO
COCTaBJICHUSI YPABHEHUS WJIA CUCTEMBI JIBYX YPABHEHUM C IByMs IEPEMEHHBIMH.

[IpoBOAUTH MPOCTEUIINE UCCIIEIOBAHUS YPABHEHUM U CUCTEM YPABHEHWM, B
TOM YHCJIC ¢ IPUMEHEHHEM TpauiecKux npeacTaBieHui (ycTaHABIMBATh, HMEET
I YpaBHCHUE WIIM CHUCTEMA YPABHCHUW PEIICHUS, €CIIM UMEET, TO CKOJbKO, U
npouee).

Pemiate nuHelHbIE HEpaBEHCTBA, KBaJIpaTHbIE HEPABEHCTBa, HU300pakaTh
pEILIEHUE HEPABEHCTB HA YMUCJIOBOM NPSIMOW, 3alMChIBATh PELICHUE C IOMOIIBIO
CHUMBOJIOB.

Pemate  cuctembl  JIMHEHMHBIX  HEPABEHCTB, CUCTEMbl  HEPABEHCTB,
BKJIIOUAIOIIME KBaJpaTHOE HEPAaBEHCTBO, M300pakaThb pEIIEHUE CHUCTEMBbI
HEPABEHCTB Ha YMCIIOBOW MPSIMOM, 3aIIUCBIBATh PELICHUE C IIOMOLIBI0O CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IIPU PELICHUU PAa3IMYHbIX 3a]1a4.

DOyHKUUMA

PacrioznaBaTh GyHKIMM HM3Y4YeHHBIX BUIOB. [loka3plBaTh CXEeMaTHYECKH

pacroio’KeHre Ha KOOPAMHATHOM MJIOCKOCTH rpadukoB GyHKIME Buaa: Y = KX, y
=kx+b,y=kix,y=ax2 + bx + ¢,y =x3, y = Vx, y = |X|, B 3aBHCHMOCTH OT
3HaueHUN KOA((PHUIIMEHTOB, OMUCHIBATH CBOMCTBA () YHKIIHIA.

Ctpouth U M300pakaTh CXEMATHYECKH T'paUKWA KBAaIPATHYHBIX ()YHKIIUM,
OTMHCHIBATH CBOWCTBA KBAJPATHUHBIX (DYHKIMH 10 UX Tpaduxam.

PacrioznaBaTh kBagpaTnyHyr0 (QyHKIHIO 1O (hopMylie, MPUBOAUTH MPUMEPHI
KBaIpaTUYHBIX YHKIIMIA U3 peaTbHON KU3HU, QU3HKH, TEOMETPHH.

YncJioBbIe MOCTEA0BATEIbHOCTH M MPOTPecCuu

Pacno3naBath apuMEeTHUECKYl0 U TE€OMETPUYECKYI0 MPOTPECCUU MpHU
pa3HbBIX crlocobax 3aaHusl.

BoInonHsATh  BBIYMCIAEHUA C HUCHOAb30BaHUEM (GopMmMyn N-ro  4ieHa
apupMeTHUECKON U TEOMETPUUECKON MPOrpecCuid, CyMMBbI IEPBIX N YICHOB.

N300paxaTh ujeHbl TOCIEIOBATEIIbBHOCTH TOYKAMU Ha KOOPAWHATHOU
MJIOCKOCTH.



Pemate 3amaum, CBSI3aHHBIC C YHCJIOBBIMH IOCICIOBATCILHOCTSIMH, B TOM
YHCIIC 33a/1a4U U3 PeaTbHOM KU3HU (C MUCIOJIb30BaHUEM KabKYJIATOPA, ITU(MPOBBIX
TEXHOJIOTHH).



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypcbl
1 Yucna u BeUUCIeHUs. ParnoHanbpHbIe o5 1 1 bubmmoreka [{OK
qyucna https://m.edsoo0.ru/7f415b90
bu6moreka [IOK
2 AJIrCOPAHICCKHE BIpaXCHHA 27 1 1 https://m.edsoo.ru/7f415b90
bu6moreka [IOK
3 YPaBHCHIA 1 HEPABCHCTBA 20 1 1 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 Koopawratet u rpadpmki. Gynkin 24 1 . https://m.edso0.ru/7f415b90
bu6mmoreka [JOK
> Tostopenne n 06odmenne 6 1 0 https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 5 4



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

8 KUIIACC

Koumn4yecTBo yacos DJIeKTPOHHBbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
bubmmoreka [IOK
1 Uucna u Beruucnenus. KpagpatHeie KOpHH 15 0 1 httos://m.edsoo.ru/7f417af8
Yucia u BeianciieHnusa. CTeneHb ¢ [eNbIM bu6moreka [IOK
2 7 0 1
ITOKa3aTeNeM https://m.edsoo.ru/7f417af8
3 AnrebpandecKkue BbIpaKEHHUSL. 5 1 0 bubnuoreka [IOK
KBanpaTHblii TpEXUIIEH https://m.edsoo.ru/7f417af8
4 AnreOpanveckre BHIPaKEHUSI. 15 1 0 bubnuoreka [IOK
Anrebpaunveckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBasipaTHbie 15 1 0 bubnuoreka [IOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBbI bubnnoreka [JOK
6 . 13 0 1
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 0 httos://m.edsoo.ru/7f417af8
bubnuoreka [JOK
8 PyrKuuH. OCHOBHEIE NOHATH S 0 0 https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
o DyHKim. ucrossie dynKimm o 0 1 https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 Tosropenne 1 obobmenne 0 2 0 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 4



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

9 KUIIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3iaesioB U TeM undposbie
Ne i/ P Konrpoasubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Yucna v Beruncienus. JleicTBUTENbHBIE 9 0 1 bubnuorexa [JOK
yucna https://m.edso0.ru/7f419d08
9 YpaBHEHUs 1 HEPABEHCTBA. Y PABHEHUS C 14 1 0 bubmuorexa [JOK
OJIHOW ITEPEMEHHON https://m.edso0.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 1 bubmuorexa [JOK
yYpaBHEHUU https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
4 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa 16 1 1 httos://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
> Dymicui 16 1 1 https://m.edso0.ru/7f419d08
bu6mmoreka [JOK
6 YucioBble HOCIIEA0BATEIBHOCTH 15 1 0 https://m.eds0o.ru/7f419d08
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 1 0 bu6mmoreka [JOK
3HaHUU https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 4



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

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

7 KIIACC
Kon o
IIpoBepsiemble MpeaMeTHbIE Pe3yIbTAThI 0CBOEHHSI OCHOBHOIA
NPoOBePsIEMOro .
o0pa3oBaTeIbHOIi MPOrpaMMBbI OCHOBHOT'O 00111ero 00pa3oBaHus
pe3yJibTara
1 Yucna v BEIYKCICHUS
11 BeImoytHATE,  coyeTass  YCTHBIE M TNHCBMEHHBIE — NPUEMBI,
' apru(MeTHIECKIE TEHCTBUS C PAIlHOHATEHBIMU YUCIIAMH
HaxomuTh  3HAYeHWS  YHCIIOBBIX  BBIPAKCHHH,  NPUMEHSTH
1.2 pa3zHooOpa3Hble CIOCOOB! M MPUEMBI BHIYHUCIICHUS 3HAUEHUN JAPOOHBIX
BBIpaXKEHUI, coJepKaluX OObIKHOBEHHBIE U AECATUYHbBIE APOOU
[lepexomuTs OT oOmHOM (OPMBI  3amUCH  YUCET K  JPYyrou
13 (mpeoOpa3oBbIBaTh  JCCATUYHYIO  IpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JCCATHYHYIO, B YaCTHOCTH, B OCECKOHECUHYIO
JECATUIHYIO APOOb)
1.4 CpaBHUBATH U YHOPSAI0UMBATH PALIMOHAIIBHBIC YUCIIA
1.5 OKpyTJATh uncaa
BbInonHATE NPUKUAKY U OLEHKY pe3ysbTaTa BbIYMCICHUH, OLEHKY
1.6 3HAUEHUN YHUCIIOBBIX BBIpAKEHUH. BBIMONMHATL JAEWCTBUA €O
CTEMEHSIMH C HATypaJlbHBIMH MOKa3aTEeIIMHU
17 [IpumeHsATh NpPU3HAKM JEIUMOCTH, PAa3JIOKEHHEe Ha MHOXKHUTEIN
' HATypaJbHBIX YHCET
Pemate  mpakTHKO-OpUEHTHUPOBAaHHBIE  3a/adyH,  CBS3aHHBIE C
OTHOILIEHHEM BEJIMYMH, MPOMOPIIUOHATIEHOCTHIO BEJIMYNH,
1.8 NPOIEHTAMH, WHTEPIPETHPOBATh pE3yAbTaThl pEUICHUS 3a7ad C
yu4€TOM OTpPaHUYEHUM, CBSI3aHHBIX CO CBOMCTBAMH pPaccMaTPUBAEMBIX
00BEKTOB
2 AnreOpanyeckue BHIPaXKEHUS
21 Hcnonb3oBath anreOpanvyeckyr0 TEPMUHOJOTHIO U CHUMBOJIHKY,

IMPUMCHATH e€ B nmponecce 0OCBOCHUs yqe6Horo Marcpualia




Haxomute 3HayeHuss OYKBEHHBIX BBIPQKEHUH TIpU  3aJaHHBIX

22 3HAUEHUSX IEPEMEHHBIX
23 BoemonsaTe mpeoOpa3oBaHUs LEJNOTO BBIPAKEHUS B MHOTOUWIEH
' NPUBEJICHUEM TI0JJOOHBIX CIIaraeMbIX, PACKPhITHEM CKOOOK
BbINoNHATE YMHOXEHUE OJHOUYWIEHAa Ha MHOTOYJIEH U MHOTOWIEHA Ha
2.4 MHOTOYIEH, TNPUMEHATh (OpMyYNIbl KBajpaTa CyMMBl W KBajpaTa
pa3HOCTH
OcymiecTBIATh pa3ioKeHNE MHOTOUJIEHOB HA MHOKUTEIHU C TIOMOIIbIO
25 BBIHECEHMSI 32 CKOOKH 00IIEro MHOXUTENS, TPYIIUPOBKH CIIaraeMbIX,
IpUMEHEHUs (GOPMYJT COKPAILIEHHOTO YMHOKEHUS
26 [IpumensaTs npeoOpazoBaHUsI MHOTOYJIEHOB JJISl PELICHUS PA3INYHBIX
' 3a/1a4 U3 MaTeMaTUKH, CMEXHBIX [TPEIMETOB, U3 peaIbHON MPAKTUKHU
57 Hcnonp30Barh CBOMCTBA CTENEHEW C HaTypalbHBIMH IOKa3aTeNIIMHU
' JUTSI TIpe0Opa30oBaHus BRIPAKCHUI
3 VYpaBHEHHS 1 HEPaBEHCTBA
Pemate nuHEHHBIE ypaBHEHUS C OJHOM TI€PEMEHHOW, TPUMEHSS
3.1 IpaBWIa Mepexoa OT UCXOJHOTO YpaBHEHHS] K PaBHOCHIBHOMY €MY.
[TpoBepsTh, ABISIETCS JIM YUCIIO KOPHEM ypaBHEHUS
39 [Tpumensitb rpaduueckue METOAbl NpPU  PELICHUU  JIMHEHHBIX
' YpaBHEHUHN U UX CUCTEM
33 [TonGupate mpuMepsl Hap YUCE, SBISIFOIIMXCS PEIICHUEM JIMHEHHOTO
' ypaBHEHUS C ABYMS IEPEMEHHBIMU
CtpouTh B KOOPAMHATHOM MJIOCKOCTH TpaduK IMHEWHOTO YpaBHEHHS C
3.4 IBYMsI TEPEMEHHBIMU; TMOJB3YACh TpadUKOM, MPHUBOJIUTH MPUMEPHI
pellleHus ypaBHEHUs
35 Pemath cuctemsl IBYX JTHMHEHHBIX YPaBHEHUI C ABYMS MEPEMEHHBIMU,
' B TOM 4YHCIIE TpapruecKu
CocTaBiiTh U pelarh JUHEMHOE ypaBHEHUE WIH CUCTEMY JTMHEHHBIX
3.6 YPaBHEHUH 110 YCIOBUIO 3a/1a4ll, UHTEPIIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M IOJTy4E€HHBIN pe3ysIbTaT
4 Koopaunats! u rpapuku. OyHKImu
N300paxkaTh Ha KOOPIMHATHOM MNpPSAMOIM TOYKH, COOTBETCTBYIOIME
4.1 3alaHHBIM KOOpAMHATaM, JIy4d, OTPE3KU, WHTEPBaJIbl, 3aIMCHIBATH

YHCIIOBBIE MPOMEXYTKH Ha alNreOpandeckoM si3bIKe




Ormeuarr B KOOp[[HHaTHOﬁ INIOCKOCTH TOYKHW II0 3aJaHHBIM

4.2
KOOpJMHaTaM
43 Crpouts rpadukn TuHEHHBIX QyHKIUNA. CTpouTh rpaduk GyHKIUU Y
| = I
OnwuceIBaTh C MOMOIIBIO (DYHKIMH HM3BECTHBIC 3aBUCHMOCTH MEXIY
4.4 BEJIIMYMHAMHU: CKOPOCTb, BpEMs, PACCTOSHHE, LEHY, KOJIUYECTBO,
CTOUMOCTb, IIPOU3BOIUTEIHLHOCTH, BpeMsi, 00bEM pabOThI
4.5 Haxoauts 3HaueHre (pyHKIMH 110 3HaYEHHIO €€ apryMeHTa
[lonumars rpaduueckuii crnoco0 NpeICTaBI€HHUS U aHalIM3a
4.6 uH(pOpMallMK, U3BJIEKaTb W HMHTEPIPETUPOBATh HHMOpPMALUIO U3
rpauKoOB peanbHbIX MPOLIECCOB U 3aBUCUMOCTEN
8 KUIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOI'0 001ero 00pa3oBaHus
pe3yJibTara
1 Uwucna u BIYUCIICHUS
Hcnonb3oBaTh  HayalbHble  MPEACTABICHUS O  MHOMXECTBE
11 JNEHCTBUTENBHBIX YUCEN AJISi CPAaBHEHUS, OKPYTJICHUSI U BBIUMCICHUH,
' n300paxkaTb JEHCTBUTENbHBIE YHCJA TOYKAMU Ha KOOPJMHATHOM
pAMO
[IpumensaTr mnoHsATHE apUPMETHYECKOTO  KBAAPATHOTO  KOPHH,
12 HAaXOJWTh KBAaJpaTHbIE KOPHHU, HCIONB3YsSd MpPH HEOOXOAUMOCTH
' KaJIbKYJSATOP, BBIOJIHATH MPeoOpa30oBaHusl BBIPAKEHUH, COAEepPKAIINX
KBaJIpaTHbIE KOPHH, UCIOJb3ysS CBOWCTBA KOpHEH
13 Hcnonb3oBarh 3amucu  OOJNBIIMX M MajblX YHCET C MOMOIIBIO
. JECATUYHBIX JIpo0Oeii u creneHei yncna 10
2 AnreOpanyeckue BbIPaXKEHUS
[IpuMeHATh TOHATHE CTENEHM C LEIbIM IOKA3aTEJIEM, BBINOJHATh
2.1 npeoOpa3oBaHusl BBIPAXKEHUH, COJEpXKAIIUX CTENEHH C LEeIbIM
NI0Ka3aTelneM
25 BBINONHATE ~ TOXAECTBEHHBIE  NPeoOpa3oBaHMs  PALMOHAIBHBIX

BBIpa)KeHI/Iﬁ Ha OCHOBC IIpaBUJI JeiCTBHI HaJl MHOTOWICHAMH U




anreOpandeckuMu ApoOsSMHU

2.3

PacknanpiBaTh KBaIpaTHBIA TPEXUICH HA MHOKUATEIN

24

[IpumensaTs mpeoOpa3oBaHUsl BBIPAKEHHH ISl PEIICHHS Pa3IMYHbIX

3aa4 U3 MaTCMaTHUKHU, CMCIKHBIX IPEIAMETOB, U3 peanLHoﬁ IMPaKTUKKN

YpaBHEHHUS U HEPABEHCTBA

3.1

Pemware nuHEHHBIE, KBaJpaTHbIE YPAaBHEHUS M PaLUOHAIbHBIC
YpaBHEHUS, CBOJAIIMECS K HUM, CUCTEMBI JIBYX YPABHEHUW C JABYMs

MNEPEMECHHBIMU

3.2

[IpoBoguTe mpoOCTEWIINE WCCIECIOBAHUS YpPaBHEHUM U CHCTEM
ypaBHEHUH, B TOM 4YHCI€ C MPUMEHEHHEM TIpauuecKux
Mpe/cTaBiIeHU (ycTaHaBIMBaTh, UMEET JIU ypaBHEHUE WJIM CHCTEMa

YpaBHEHUH pelleHus], €CIIU UMEET, TO CKOJIbKO, U MPOYee)

3.3

[lepexomute OT cnoBecHOW  (opmMynupoBKM 3amadn K e
anredpanvyecko MOJIENH C TOMOINBIO COCTABJIEHUS YpPaBHEHHS WU
CUCTEMBl  YpaBHEHUH, MHTEPIPETUPOBATh B  COOTBETCTBUU C

KOHTEKCTOM 3a/1a4M MOJTY4YECHHBIN pe3ybTatT

3.4

[TprMeHsITh CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHMUSI, OLICHKH,
pelaTh JIMHEHbIE HEPABEHCTBA ¢ OJHOW MEPEMEHHOM U UX CHUCTEMBI,
naBaTh  rpaUuecKkyr0  WJUIIOCTPAIMI0  MHOXECTBA  pelIeHUi

HEPABCHCTBA, CUCTEMBI HCPABCHCTB

DOyHKIUU

4.1

IlonmMaTe M HCIIOJIB30BATh (bYHKL[I/IOHaJ'II)HI)IC IOHATHA M A3BIK
(TepMI/IHLI, CHUMBOJIMYCCKHUEC 0603Ha‘{eHI/I${), OIIPpCACIIATL 3HAUYCHUC
(1)YHKI_II/II/I 0 3HAYCHUIO aprymcHTa, OHUpCAC/IATbH CBOMCTBA (bYHKHHH

no e€ rpaduky

4.2

Crtpouts rpaduku 3MeMeHTapHbIX PYHKIWN BUA:
y=k/x

k/x
, ¥ =X* y = X% y = |[X|, onuChIBaTh CBOMCTBA YMCIOBON (pyHKIMHU MO €&

rpaduxy




9 KUIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NMpeaAMETHBIC PE3yJbTaThbl 0CBOCHUSA OCHOBHOM
06p330BaTeJ'le0]71 nporpaMmbl OCHOBHOI'O 0011I€ero 06p33OBaHI/Iﬂ

1

Yucna ¥ BEIYMCIIEHAS

1.1

CpaBHI/IBaTI) U ynopsaao4duBaTh pPalMOHAJIBHBIC W HPpalrOHAJIbLHBIC

qucia

1.2

BrermonaaTe apI/I(l)MeTI/I‘-ICCKI/IC JleICTBHH C pallMOHAJIBHBIMH YW CJIaMHU,
coycTad YCTHBIC W IMHMCBbMCHHBLIC HpI/IéMI)I, BBIIIOJIHATHL BBIYHCIICHUA C

HppauOHAJIbHBIMU YU CJIaMU

1.3

HaxonuTe 3HaueHusi cTeneHel ¢ LEeJbIMU TOKa3aTelIMU U KOPHEH,

BBIYMCIIATH 3HAYCHH S YU CIIOBBIX BBIpa)KeHI/Iﬁ

1.4

Oprr.]'IS{TI) HeﬁCTBHTeHBHBIe YuCiia, BBIMIOJIHATE NPUKUIAKY pE3yiibTaTa

BBIYMCIICHUH, OLICHKY YMCIOBBIX BBIPOKEHUN

YpaBHEHUS U HEPABEHCTBA

2.1

Pemate  nuHelHble W KBaJpaTHbIE YpaBHEHHS, ypaBHEHUS,

CBOJISITUECS] K HUM, ITPOCTEHIIINE TPOOHO-PAIIMOHATILHBIC YPAaBHEHUS

2.2

Pemath cuctemMbl ABYX JMHEHHBIX ypaBHEHUH C ABYMs NEPEMEHHBIMU
U CHUCTEMBI JIBYyX YPaBHEHUI, B KOTOPBIX OJIHO YpaBHEHHUE HE SBISACTCS

JIMHEHHBIM

2.3

Pemats TekcToBBIE 3agauM aJIFC6paI/I‘{eCKI/IM crmocoboM ¢ IIOMOIIBIO
COCTABJICHUA YPABHCHHUA WM CHUCTEMbI IBYX ypaBHCHI/Iﬁ C IBYM:

IEPEMCHHBIMU

2.4

[IpoBoauTe mpocTeHIINE MCCIEIOBaHUS YpPaBHEHMH H CUCTEM
ypaBHEHMH, B TOM UHCIE€ C NPUMEHEHHEM TpapUUecKHX
npezcTaBiIeHui (HanpuMep, yCTaHaBJIMBaTh, UMEET JIM YpaBHEHUE WU

cucreMma ypaBHeHI/Iﬁ peueHus, €Ciini UMECT, TO CKOHBKO)

2.5

Pemats JIMHEHbBIE HCPAaBCHCTBA, KBaApaTHBIC HCPAaBCHCTBA,
I/I306pa)KaTL pCeIICHUC HCPABCHCTB HaA YHCIOBOM prlMOfI, 3aIllMChIBaTh

peuIcHuEC € IMMOMOIIBIO CUMBOJIOB

2.6

Pemate cuCTeMBI JTHMHEHHBIX HCPAaBCHCTB, CHCTCMblI HCPABCHCTB,

BKJIIOYAOIIUC  KBAaJAPATHOC HCPABCHCTBO, I/1306pa)KaTB peIICHUC




CUCTCMbI HCPABCHCTB Ha YHUCIOBOM HpSIMOfI, 3aIlIUCbIBaTh PCHICHUC C

IIOMOIIBIO CUMBOJIOB

2.7

Hcnonp30BaTh HEPABEHCTBA IIPU PELICHUU PA3IIMYHBIX 3a1a4

DOyHKIUU

3.1

Pacno3naBate  (yHKIMH  HW3Yy4CHHBIX  BHA0B.  [loka3wIBaTh
CXEMaTUYECKH PACIIOJI0KECHNE Ha KOOPMHATHOMN TIIOCKOCTH rpaduKkoB
byukiuit Buga: y=kx, y=kx+b, y=Kk/X, y=ax?+bx+c, B 3aBUCHUMOCTH OT

3HaueHUH K03(pPUIIMEHTOB, OMUCHIBATh CBONCTBA (PYHKIUI

3.2

[Ioka3piBaTh  CXEMAaTUYECKH PpACIOJOKEHHE Ha  KOOPJIMHATHOMN
IUTOCKOCTH TpadukoB GYHKIMH Buaa y = VX, y = |X| U ONHCHIBATH

CBOMCTBa (PyHKIMI

3.3

Crpoutrb u wu300pakaTb CXeMaTH4YEeCKH TpaduKu KBaJPaTUUHBIX
GyHKIM, ONMUCHIBATH CBOICTBA KBaJpaTUYHBIX (YHKIUH 1O HUX

rpadukam

3.4

PacnioznaBath KBagpaTH4HYIO (QYHKIHMIO IO (QopMmyse, MPUBOIUTH
IpUMephl KBAaJAPAaTUYHBIX (DYHKIUNA M3 pEaTbHOM KU3HH, (PUIUKH,

reOMETPUH

Apudmernueckas U reOMeTpHUecKas POrpeccuu

4.1

PacnioznaBath apudMeTHUECKyI0 U F€OMETPHUUECKYIO MPOTPECCUH MpU

Pa3HbIX crocodax 3aJaHus

4.2

BbInoHATE BBIYMCIIEHUS C MCIOJIB30BaHHEM (GOpMya N-TO uJIeHa
apuMeTUYeCcKoil U reoOMeTPHUECKON MPOTPECcCHii, CyMMbl MEPBBIX N

YJICHOB

4.3

I/I306pa)KaTL YJICHBI ITOCJICAOBATCIbHOCTH TOYKAaMH Ha KOOpﬂHHaTHOﬁ

IJIOCKOCTH

4.4

Pemate 3aaa4u, CBA3aHHBIC C YHMCJIOBBIMH IOCJICAOBATCIBHOCTAMUA, B
TOM YHCIC 3aJayu M3 peaHbHOﬁ KHU3HHU (C HCIIOJIb30BAHHUEM

KaJIbKYJIATOPA, IIU(PPOBBIX TEXHOJIOTHI)




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

7 KITIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
1 Yucna v BBIYKCICHUS
Jpo6u OOBIKHOBEHHBIE W JIECATHYHBIE, MEPeXo] OT OJHOW (OpMBI 3alUCU
1.1 npobeit x apyroil. IloHsTHE panMOHAIBPHOrO 4YHCIA, 3aMUCh, CPaBHEHUE,
yIOPSAOYMBAHUE PALIMOHATIBHBIX YHCE
19 Apudmernueckue AeUCTBUA C pallMOHAIBHBIMU YUCiIaMu. Penienue 3anad u3
' peaibHOM MPAaKTUKHU HA YacTH, Ha IpOOHU
13 CreneHp C HaTypaJlbHbIM IIOKa3aTeJeM: OIpeleleHrne, mnpeoOpazoBaHue
' BBIPa)KEHUI Ha OCHOBE OMPEIeNICHUs, 3aITUCh OOJIBIINX YHCE
14 [IpoueHTsl, 3amuch NPOLEHTOB B BHJE IpoOM U IpoOHU B BUIE HMPOLEHTOB.
' Tpu oCHOBHBIE 3a1a4M HA IPOLIEHTBI, PELICHUE 3a1a4 U3 PEaIbHON IPAKTUKU
15 [IpumeHeHMEe NPU3HAKOB — NEIMMOCTH, Pa3jOKEHHME Ha  MHOXHUTEIU
' HaTypaJIbHBIX YUCEI
16 PeanbHple  3aBUCMMOCTM, B TOM uucle T@psimMas M oOparHas
' IPONOPLUOHAIBHOCTH
2 AnreOpandeckue BhIpaXEHUs
21 [lepemeHHBIE, YHCIOBOE 3HAYCHHUE BBIPAKEHUS C IepeMEeHHOU. JlomycTumele
' 3HAYEHUS IEPEMEHHBIX
25 [IpencraBnenue 3aBUCHUMOCTH MEXJIy BEJIMYMHAMU B BUIE (OPMYIIBI.
. Beraucnenus no popmynam
23 IIpeobpa3oBaHnne  OyKBEHHBIX  BBIDOKEHHH,  TOXJIECTBEHHO  pPAaBHBIE
' BBIPAKEHUS
2.4 CBoJicTBa CTENEHU C HATYPAJIbHBIM I10KA3aTEIEM
25 Opnounenbl 1 MHOrowneHsl. CreneHb MHOrowieHa. CIlo’KeHUE, BBIUUTAHUE,
' YMHOKE€HUE MHOTOWJIEHOB
26 @opMysbl COKPAIIEHHOTO YMHOKEHUS: KBaJpaT CyMMBbI U KBaJpaT Pa3HOCTH.
' ®dopmyna pa3HOCTH KBaJpaToB. Pa3noxkeHre MHOTOUJIEHOB HA MHOKHUTENIN
3 YpaBHeHU




VYpaBHeHHe, KOPEHb YypaBHEHUS, IpaBWia MpeoOpa3oBaHUS YpaBHEHHUS,

3 PaBHOCHUIIBHOCTb YPaBHEHUM
3.2 JIuHeiiHOE ypaBHEHHE C OJHOW NEPEMEHHOM, YMCIIO KOPHEW JIMHEWHOIO
. YPaBHEHUS, PEIICHNUE JIMHEWHBIX YPABHEHUN
33 CocraBieHre ypaBHEHUH IO YCIIOBHUIO 33/a4yH. PelieHue TEKCTOBBIX 3a/1ay C
' IIOMOIIBIO YPABHEHUI
3.4 JIuHeliHOe ypaBHEHUE C JBYMS IIEPEMEHHBIMH U €T0 TpaduK
Cucrema [ByX JMHEWHBIX ypaBHEHUH C JByMs IepeMeHHbIMU. Pemienue
3.5 CUCTEM YpaBHEHMH criocoOOM MoACTaHOBKH. [Ipumepbl perieHus: TEKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YpaBHEHHUU
4 Koopaunats! u rpapuku. OyHkinun
4.1 Koopaunara Toukn Ha npsMon
42 Hucnossle mpoMeXyTKU. PaccrosiHMe MeXy AByMs TOUKaMU KOOPJIMHATHOMN
' NpAMOM
43 [IpsimoyronwsHas cuctema koopauHaT, oc OX m Oy. AGciucca U opaAMHATA
' TOYKU HAa KOOPJIAMHATHOM IIOCKOCTU
a4 [Ipumepsr rpadukoB, 3agaHHBIX (GopMyaamMu. UteHue rpadukoB peaqbHBIX
' 3aBUCUMOCTEN
4.5 [Tonsarue pynkuuu. I'padux dpynkiuu. CBoiicTBa GyHKITUN
4.6 Jluneiinas gynkuus, e€ rpaduk. ['paduk pynknuu y = [X|
A7 I'paduueckoe pemeHne JNIUHEHHBIX YpPaBHCHMM HW CHCTEM JIMHEHHBIX
' yYpaBHEHUH
8 KIIACC
Kon IIpoBepsieMblii JJIEMEHT COACPKAHUSA
1 Yucna u BBIYMCIEHUS
11 KBagpatHblif kopeHb u3 uucia. IloHATHe 00 HppalMOHAIBHOM 4YHCIIE.
. JlecaTuunble MPUOIMKEHNS UPPALMOHATIBHBIX YHCEIT
CpoiicTBa apudMeTHUecKuX KBaJPaTHBIX KOpPHEW W MX NpPUMEHEHHE K
1.2 peoOpa30BaHMIO YHCIOBBIX BBIPAKEHUM U BBIYMCICHUSM. JleficTBUTENbHBIE
qucia
1.3 Crenens ¢ 1eqbIM NI0Ka3aTenaeM U €€ cBoiicTBa. CTaHapTHas 3aluch Yucia




AnreOpandecKkue BEIPaXKCHUS

2.1 KBagpartHslii TpEXUWIEH, pa3sIoKEHUE KBAIPATHOTO TPEXWIECHA HA MHOXKHUTEIN
2.2 Anrebpandeckast 1poob. OCHOBHOE CBOWMCTBO anredpandyeckoit Apoou
2.3 Crnoxenne, BBIYUTaHHE, YMHOKEHHE, JCTICHUE AITeOpandeckux Ipooen
24 PannonanbHbIe BoIpaKE€HUS U UX IIPeoOpazoBaHue
3 YpaBHEHUS 1 HEPABEHCTBA
31 KBanpatHoe ypaBHeHue, QopMmyna KOpHEH KBaJApaTHOTO YpaBHEHHS.
' Teopema Buera
3.2 Pemenue ypaBHeHMi, CBOIAIIMXCS K JIMHEWHBIM U KBAJIPATHBIM
3.3 [pocteiimme qpoOHO-paMOHATIBHBIE YPAaBHEHHS
I'paduueckas MHTEpHIpETaNNs YPaBHEHUN C JBYMSI IEPEMEHHBIMH H CHCTEM
3.4 JMHENHBIX YPaBHEHHUU C IByMs NepeMEeHHBbIMU. [IpuMepsl peleHnst cucrteM
HEJIMHENHBIX YPaBHEHUH C ABYMsI IEPEMEHHBIMHU
3.5 Pemenne TeKCTOBBIX 337124 anreOpandecKuM Crioco0om
3.6 UwucnoBbie HEpaBEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 071HOM TTepeMeHHO
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JIuHeiHbIe HEpaBEHCTBA ¢ OJJHOM IEPEMEHHOM
3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJTHOM IMepEeMEHHON
4 DyHKIIUA
i1 [lonstne ¢ynkuu. OOGnacTe ompeneneHuss M MHOXKECTBO 3HAYCHUN
. ¢bynakun. CrnocoOsl 3aaanus QyHKIUR
4.2 I'paduk pynkuuu. Urenue cBorcTB HyHKIMH MO e€ rpaduKy
4.3 [Ipumeps! rpagukoB GYHKIUN, OTPAKAOIINUX pPeaTbHbIE TPOIECCH
W OYHKIMK, OINHUCHIBAIOIIME NPSIMYH0O M OOpaTHYIO MPOMOPIUOHAIBHBIC
' 3aBHCUMOCTH, UX I'pauKu
4.5 OyHkIMU y =x? y = x?
4.6 Oyukuuu y = [x, y = |x]|
4.7 I'paduueckoe penieHre ypaBHEHUH U CUCTEM ypaBHEHUI

9 KITIACC




Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

1 Yucna v BBIYKCICHUS
11 PanyionanbHble ynciia, MppalMOHAIbHBIE YWCIA, KOHEYHbIE M OECKOHEYHBIE
. JECATUYHbIE JPOOH
MHOX€ECTBO JICHCTBUTEIBHBIX YHCEIN, JEHCTBUTEILHBIC YHCIa KaK OECKOHEUHBIE
19 JecATUYHbIe ApoOu. B3anMHO 0JJHO3HAYHOE COOTBETCTBUE MEX/y MHOXKECTBOM
. JNEUCTBUTENBHBIX YHCEN M KOOPAUHATHOM npsiMoil. CpaBHEHUE AEHCTBUTEIbHBIX
quce
1.3 ApudmMernueckue IeUCTBUS C JCHUCTBUTEIHHBIMH YHCIAMU
N3mepenusi, npubmmkenusi, oieHKU. PazMepsl 00BEKTOB OKPYXKAIOIIEro MHUPAa,
14 JUINTEIBHOCTh TPOILIECCOB B OKpyxkaromeM wmupe. [IpubnmxéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NMpuommxenus. Oxpyriaenue yucen. [Ipukuaka u orneHka
pe3yJIbTaTOB BHIYMCIICHUIA
2 VYpaBHEeHUS 1 HEPaBEHCTBA
2.1 YpaBHEHHUsI C OJTHOM MEpEMEHHON
2.2 JIuneitnoe ypaBHeHue. Penenue ypaBHEeHH, CBOAIIMXCS K JIMHEHHBIM
2.3 KBanpatHoe ypaBHeHue. PellieHre ypaBHEHUM, CBOASIIMXCS K KBAIPATHBIM
24 bukBagpatHoe ypaBHeHue. I[lpumepbl pelieHUss YpaBHEHUM TpPEThbed W
' 4eTBEPTOM CcTeneHel pa3ioKeHHeM Ha MHOKHUTEIN
2.5 Pemenne npoOHO-paliMOHATIEHBIX YPaBHECHUIH
2.6 Cucrembl ypaBHCHUI
2.7 VYpaBHEHHE ¢ IBYMS TIEPEMEHHBIMU U €T0 Tpadux
2.8 Pemenue cucreM AByX TUHEHHBIX YpaBHEHUN C ABYMS IEPEMEHHBIMU
29 Pemenue cucreM AByX ypaBHEHHi, OJHO M3 KOTOPBIX JIMHEHHOE, a JApYyroe —
. BTOPOU CTENEHU
2.10 I'paduueckast MHTEpIIpeTALUs CUCTEMBl YPaBHEHHH € ABYMsI I€pEMEHHBIMU
211 Pemienne TeKCTOBBIX 33au alreOpandeckuM crocoOom
212 YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenue MuHENHBIX HEPABEHCTB C OJHON IEPEMEHHOU
2.14 Peurenue cucreM JIMHEWHBIX HEPABEHCTB C OJJHOM IIEPEMEHHON
2.15 KBanpaTHbsle HEpaBeHCTBA
216 I'paduueckast mHTepHpeTanys HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMS

NEPpECMECHHBIMHA




OyHKIMU

KBamparnunass ¢ynkuus, e€ rpaduk u cBoiicrBa. Ilapabona, KOOpauHATHI

3 BEPIIMHBI TapaboJIbl, 0Cb CHMMETPUU TapadoJIbI

3.2 I'padukn dpynkumii y=Kx, y=kx+b u ux coiicta

3.3 I'paduku pynkuumii y=K/Xx, y = x* u ux cBoicraa

3.4 I'paduky QyHKIMI , ¥ KX CBOHCTBA
4 UucnoBele MOCIEA0BATENbHOCTH

41 Omnpenenenre M crnocoObl 3aJJaHUSI YUCIOBBIX TOCJIENI0BAaTENIbHOCTEH. 3a1aHne
' MOCJIE0BATEIILHOCTH PEKYPPEHTHOM (opMyiioit U Gopmysioit N-ro uieHa

49 Apudmernueckas mnporpeccus. Dopmynbl N-ro  wieHa apupMeTHUECKOn
' MIPOrPECCUH, CYMMBI TMIEPBBIX N UIEHOB

43 I'eomerpuueckas mnporpeccus. PopMmynsl N-r0  WIEHA T'€OMETPUYECKOMN
' MIPOrpPECCU, CYMMBI MIEPBBIX N UIEHOB

44 N300paxkenne ujaeHOB apU(pMETHUECKOH U TeOMETPUYECKOW Mporpeccuit
' TOYKaMHU Ha KOOPJUHATHOM MIIOCKOCTH. JIMHEHHBIN 1 SKCIOHEHIIUAJIBHBIN pOCT

4.5 Cno>HbIE TPOIICHTHI




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa30oBaTe/IbHOIi MPOrpaMMbl OCHOBHOI'0
o0miero oopazoBanusi Ha ocHoBe PI'OC

YMeHHne onepupoBaTh NOHATHUSAMH: MHOXECTBO, IIOJIMHOXKECTBO,
onepaluy HaJ MHOXECTBAMM; YMEHHUE OIepUpOBaTh IOHATUAMH:
rpad, cBs3HBIA Tpad, AepeBo, LMK, NPUMEHATh UX IMPU PELICHUH
3aJa4; yMEHHE HCIOJIb30BaTh IpapUuecKoe NMPeICTABICHHE MHOXKECTB
JUISl OTIMCAHUSI PEAIBHBIX IIPOLIECCOB M SIBJIECHUM, NP PELICHUU 3a]1a4

U3 IpYTUX y4eOHBIX PEIMETOB

YMeHne onepupoBaTh MOHATHUAMH: OINpPEACSICHHEe, akCHOMa, TeopeMa,
JI0OKa3aTelIbCTBO, YMEHUE pAaclo3HaBaTh WCTHHHBIE W  JIOXKHBIE
BBICKA3bIBaHUS, NPUBOJUTH MHPUMEPbl U KOHTPIPUMEPHI, CTPOUTH

BBICKAa3bIBAHWA U OTPpULAHUSA BBICKA3bIBaHUU

YMeHue onepupoBaTh MOHATHUAMU: HATYpaJbHOE YHUCIO, MPOCTOE U
COCTaBHOE 4YHCJIO, JEIMMOCTh HATypaJlbHBIX YHCEN, MPU3HAKU
JEIMMOCTH, 1I€JI0€ YHUCIIO0, MOIYlb 4YHCia, OOBIKHOBEHHas Ipo0b U
necsiTuuHasi poOb, CTaHAAPTHBIM BUJ YHCIIA, PallMOHAIBHOE YHCIIO,
UpPpALMOHATIFHOE YHUCJO, apu(METHYEeCKUil KBaJpaTHbIH KOPEHb;
YMEHHE BBINOJHATH JICHCTBUS C  4YHMCIaMH, CpPaBHUBAaTh U
yIOPSAOYMBATh 4YHCIA, TMPEJCTABIATh 4YHCIa Ha KOOPAMHATHOMN
OpsIMOM, OKPYIJISATh YHCIA; YMEHHE [ellaTh MPUKHUIKY U OILEHKY

pe3yibTara BBIUMCIICHUM

YMeHue onepupoBaTh NOHATHSAMM: CTEIEHb C LENBIM IOKa3aTeleM,
apu(pMeTHYeCKUl KBaJpaTHbII KOpEeHb, MHOTOWIEH, ajredpanydeckas
IpoOb, TOXXIECTBO; 3HAKOMCTBO C KOPHEM HaTypaJbHON CTENEeHU
Oosbllle €IUHUIBI; YMEHHE BBINOJHATH PACUYETHl MO (Qopmynam,
npeoOpa3oBaHusl LENbIX, JPOOHO-PALMOHAIBHBIX BBIPAKEHUH U
BBIPAKEHUI C KOPHSIMM, PA3JI0KEHHE MHOTOYJIEHA HAa MHOXUTEIH, B
TOM YHCJIE C UCIOJb30BaHUEM (OPMYNl Pa3HOCTH KBAJApaToB H

KBaJapaTa CYMMBI U pa3HOCTHU

YmMmenue ONICpUPOBATH NOHATUAMU: YHUCJIIOBOC PABCHCTBO, YPABHCHHUC C




OJHOW IIEPEMEHHOM, YHCIOBOE HEPAaBEHCTBO, HEPAaBEHCTBO C
IIEPEMEHHOM; YMEHHUE DPEIIaTh JIMHEHHBbIE W KBaJpaTHbIC YPaBHEHHS,
IPOOHO-PAIMOHANBHEIC YPABHEHHSI C OJHOW IMEPEMEHHON, CHCTEMBI
JBYX JUHEHHBIX YpaBHECHMI, JIMHEHHbIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHbIE ¥ JPOOHO-palliOHAIBHBIE HEPAaBEHCTBA C  OJHOMU
IIEPEMEHHOM, B TOM YMCJIE IIPU PELICHUN 3aa4 U3 JPYIUX IIPEIMETOB
U TPAKTUYECKUX 3a/]ad; YMEHHME HCIIOJIb30BaTh KOOPAUMHATHYIO
OpsIMYI0O M KOOPJMHATHYIO IJIOCKOCTH JJIsl M300pakKeHMsl peleHuit

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKLHUA, TpaduK QYHKINUU, HYIH
byHKINY, MIPOMEKYTKH 3HAKOTIOCTOSTHCTBA, MPOMEKYTKH
BO3pacTaHus, yOBIBaHUS, HaWOOJbIIee W HAWUMEHBIIEEC 3HAYCHUS
GyHKINY; yMeHHue OTIEPHPOBATH TIOHSITHSIMH: npsiMast
MPONOPIIHOHAEHOCTh, JIMHEWHAs (YHKIUS, KBaJpaTU4Has (QyHKIHS,
oOpaTHasi TPONOPLUUOHANBHOCTh, Mapaboia, rumnepbosia; yMeHHe
cTpouTh rpaduku GYHKINHA, HCTIOIB30BaTh TPA(QUKH I OTIPEACIICHHS
CBOMWCTB TPOIIECCOB M 3aBUCHMOCTEH, IS peIIeHHs 3aJad U3 APYTuX
y4eOHBIX TIPEeIMETOB W peaJbHOM JKU3HH; YMEHHE BBIPAXaTh

dbopMynamMu 3aBUCUMOCTH MEXIY BEIUYUHAMU

Ymenue OIIepUpPOBATH MOHSTUSIMH: MOCIIEI0BATEIbHOCTD,
apudmernyeckass U TeoMeTpuyeckas  MPOrPecCuu;  yMEHHE
UCIOJIb30BaTh CBOWCTBA MOCJEIOBATEILHOCTEH, (POPMYJIbl CYyMMBI U
oOlrero wjieHa MpH pelIeHUd 3a/ady, B TOM 4YHCIe 3aaad U3 APYTUx

y‘le6HBIX IpeaMETOB U peaﬂbHOﬁ JKHN3HHU

YMeHue peulaTh 3aJa4u pa3HbIX THUIIOB (B TOM 4YHMCJIC Ha IPOLCHTHI,
JOJIM M 4YaCTH, ABHKXCHHC, pa60Ty, HEHY TOBapOB U CTOHUMOCTH
INIOKYIIOK U YCJIYT, HAJIOTH, 3aa4U U3 obnactu YIIPpABJICHUS JINYHBIMU U
CEMEHHBIMU (I)I/IHaHCaMI/I); YMEHUC COCTAaBJIATH BBIPAKCHUA,
YpaBHCHHA, HCEPABCHCTBA W CHUCTEMbI II0 YCIIOBHIO  3a/1a4H,
HCCICA0BATh IMOJYUCHHOC PCIICHHUC U OLICHUBATH HpaBI[OHOI[O6HOCTL

IMOJIYYCHHBIX pE3YJIbTAaTOB

YMeHue onepupoBaTh MOHATHAMM: (UTypa, TOUYKa, OTPE30K, MpsMasd,
Jyd, JIOMaHasi, yroj, MHOTOYTrOJIbHUK, TPEYTOJIbHUK, paBHOOEIPEHHBIN
U PaBHOCTOPOHHHWI TPEYroJbHUKH, MPSAMOYIOJbHBIA TPEYTrOJbHUK,

MEauaHa, 6I/ICCCKTpI/ICEl U BBICOTA TPCYTrOJIbHUKA, I'ICTBIpéX}/TOJ'II::HI/IK,




napajjienorpaMM, pomMO, TNPSAMOYIOJBHHK, KBaJApar, Tparenus;
OKPY>KHOCTb, KpYT, KacaTelbHasl; 3HAKOMCTBO C IIPOCTPaHCTBEHHBIMU
¢urypamu; ymMeHue pematb 3a/add, B TOM YHCJIE U3 MOBCETHEBHOM
KU3HU, Ha HAXO0XKJIEHUE TeOMETPUYECKUX BEIMYUH C IPUMEHEHUEM

U3yYCHHBIX CBOMCTB GUTYp U (pakToB

10

YMeHue omnepupoBaTh TOHSATHSMH: PaBEHCTBO (QUTYpP, PaBEHCTBO
TPEYroJIbHUKOB; IMapaUIeIbHOCTh W TNEPHEHAUKYISIPHOCTh MPSIMBIX,
VIOl MEXIy TMPSAMBIMHU, TEPICHIUKYISAP, HAKIOHHAs, MPOCKIH,
nogoOue Guryp, nogo00HbIE TPEYTOJbHUKH, CHMMETPHS OTHOCUTEIHHO
TOYKMA U TIPSIMOM; YMEHHE pPaclo3HaBaTh PaBEHCTBO, CUMMETPHIO U
nogoOue Guryp, napasieIbHOCTh U NMEPHEHANKYISPHOCTh MPSIMBIX B

OKpY>KaroIlleM MUpe

11

YMeHue omnepupoBaTh MNOHATUAMM: JJIMHA, PACCTOSHUE, YIOJ
(BenMuuHA yrjla, CHHyC W KOCHUHYC yIJla TPEYroJjbHHKA), IJIOLIa/Ib;
YMEHHE OLIEHUBATh Pa3Mepbl MPEIMETOB U OOBEKTOB B OKPYXKAIOIIEM
MUpE; YMEHHE TMpPUMEHATh GOpMyabl MEepUMETpa U  IUIOIIAIN
MHOTOYT'OJIbHUKOB, JUIMHBI OKPYKHOCTH W IUIOIIAAM Kpyra, oObema
IPSIMOYTOJIBHOTO Tapajulefienue/1a; YMEHHE NPUMEHSATh IpPU3HAKU
paBEHCTBA TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYroJibHUKA,
teopeMy Iludaropa, TpPUrOHOMETPUYECKHE COOTHOLICHHS  JIJIs

BBIYMCIICHHS JIJTUH, PACCTOSIHUM, TIJIOMAICH

12

YMenne wu3o0paxkaTh IUIOCKME GUTYPBl W HX KOMOHMHAIWH,
NPOCTPAHCTBEHHBbIE (UTYPBI OT PYKH, C TOMOIIBK YEPTEKHBIX
UHCTPYMEHTOB ¥  AJIGKTPOHHBIX CPEICTB IO TEKCTOBOMY KU

CUMBOJIbHOMY OIIMCAHUIO

13

YMeHue OIICPHUPOBATDH IIOHATHUAMMU IpAMOYT'OJIbHAA CHUCTCMa
KOOpJAUHAT; KOOPpAHWHATBI TOYKH, BCKTOD, cymMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPA HA YHUCJIO, CKAJIAPHOC MMPOU3BCACHUC BEKTOPOB,
YMCHHUEC HCIOJIB30BATb BCKTOPbBI M KOOPAWHATBHI MJIA IMPEACTABIICHUA
JAaHHBIX W PpPCHICHHUA 3aJda4, B TOM YHCIIC U3 OPYIrux y‘{e6HLIX

MMpeaAMETOB U peaHLHOﬁ KHU3HHU

14

YMmenue OIICpHUPOBATH TTOHATHUAMU: CTOJIOMKOBBIE U KPYIrOBbBIC
AuarpamMMmel, Ta6J'II/II_H:I, CpeaHcee apI/I(I)MCTI/I‘{CCKOC, MEauaHa,
HanOOJIbIIIee U HaMMEHBIIIEE 3Ha4YCHUA, pa3dMax YHCJIOBOIO Ha60pa;

YMCHHC MU3BJICKATBh, HHTCPIIPETUPOBATDH )51 HpeO6p330BLIBaTL




UHPOpMALIMIO, TPEJCTAaBICHHYI0 B TaONMIIAX M Ha JMarpammax,
OTPAKAIOIIYI0 CBOMCTBA M XapaKTEPUCTUKU PEAIbHBIX IPOLECCOB U
SIBJICHUH; yMEHME pacro3HaBaTh U3MEHYMBBIE BEJIMYMHBI B

OKpY’KalollleM MUpe

15

YMeHue onepupoBaTh MOHATUSAMU: CIydalHBIA ONBIT (CIy4dalHbBIN
9KCIIEPUMEHT), JJIEMEHTAapHOE COObITHE (RJIEMEHTApHBbI HCXO0J)
CIIy4alilHOTO OTBITA, CIIy4allHOE COOBITHE, BEPOSITHOCTh COOBITHS,
YMEHHME HaXOAUTh BEPOATHOCTH CIIy4alHBIX COOBITUH B ONBITaX C
PaBHOBO3MOKHBIMHM 3JIEMEHTAapPHBIMU COOBITUSIMU; YMEHHE pEellaTh
3a/la4yd METOJOM OpraHM30BAaHHOTO Iepedopa M C HCIHOJb30BaHUEM
IpaBWia YMHOXKEHHUS; YMEHHE OIICHHBAThb BEPOATHOCTU pPEaTbHBIX
COOBITHI M SIBJICHHI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX M
MaJIOBEPOSITHBIX COOBITHI B OKpYXKalIlleM MHpPEe U B IKU3HHU;
3HAKOMCTBO C TIOHSTUEM HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YHCEII U €TO POJIBIO B MAaCCOBBIX ABJICHHUAX

16

YMeHne BbIOMpaTh TOAXOMANANA W3YYCHHBIM METOJ JJIs PEIICHHS
3a/layd, TPHUBOJUTH MPUMEPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIE M JKU3HH, PACTIO3HABATH MPOSBICHNE 3aKOHOB MaTEMAaTHKH B
HUCKYCCTBE, OIMCHIBATh OTICIBbHBIC BBINAIOIMIUECS  PE3YyJIbTaThI,
MOJIYYCHHBIC B XOJ€ Pa3BUTHS MaTEMaTHKH KaK HAyKd, MPUBOIHUTH
pUMEPbl MATEMAaTUYECKUX OTKPBITUH M UX aBTOPOB B OTEYCCTBEHHOM

U BCEMUPHOU UCTOPUU




HEPEYEHD 2JIEMEHTOB COAEPKAHMUS, IIPOBEPAEMBIX HA OI'D
IO MATEMATHUKE

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1 Yucna v BBIYKCICHUS

1.1 Harypanbeuble u nensie uyncna. [Ipu3Haky JenuMOCTH HEIbIX YUCE

1o OObIKHOBEHHBIE M JIECATUYHbIE  JpOOM,  MPOLEHThl, OECKOHEUHBIE
' MEePUOANYECKUE APOOH

13 Panmonaneupie  uuciaa. ApudMeTHYeCKHE ONEpalud C  PaldOHATBHBIMHU
' YUCIaMH

14 JelictBurenpHple uyncia. ApudmeTndeckue omepanud ¢ JAeHCTBUTEIHHBIMH
' YUCIIaMH

Le [IpubmmkEéHHBIC BBIUMCICHUS, TPABHWJIA OKPYTJICHUS, TPUKUIKA U OIEHKA
. pe3ynbTaTa BIYUCICHUN
2 AnreOpandeckue BhIPaKEHUS

2.1 bykBeHHBIC BhIpaKEHUS (BBIPAKECHHS C TIEPEMEHHBIMH )

29 Crenenp ¢ uenbiM mnokasareneM. CTemneHb C palMOHAJIbHBIM IIOKa3aTesieM.
' CBoiicTBa cTENEHU

2.3 MHorousneHbl

2.4 Anrebpaundeckas 1po0b

”E ApudmMernueckuit KOpPEHb HaTypaJbHOU CTEIICHH. JevictBus c
. apuMeTUYEeCKUMU KOPHSIMH HAaTypallbHOM CTETIeHU
3 YpaBHEHHS 1 HEPABEHCTBA

31 Lensle u apoOHO-panoHanbHble ypaBHEHHS. CHCTEMBI M COBOKYIHOCTH
. YpaBHEHUI

39 Lensle u apoOHO-palmoHanbHbIe HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
. HEPaBEHCTB

3.3 Pemrenne TekcTOBBIX 3a1a4

4 UucnoBbie MOCE10BaTEIbHOCTH

4.1 [TocnenoBarensHOCTH, CIOCOOBI 33JaHUS MTOCIIEIOBATETLHOCTEN

4.2 Apudmernueckas U reoMmeTpudeckas mporpeccud. Dopmyna  CIOXKHBIX




MPOLIEHTOB

) OyHKIMU
Oynknus, cnocoObl 3amanus QyHknuud. [padux  dynkinuun.  OO6macte
OTIpE/IeNICHUs] U MHOXKECTBO 3HaueHui ¢ynkuuu. Hymu ¢ynkuuun. [IpomexyTku
5.1. 3HAKOMOCTOSTHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMBl U
MUHUMYMBl QyHKIHH. HanGomnbimee W HauMeHbllee 3HaueHUE (YHKIUU Ha
MIPOMEKYTKE
6 KoopannaTs! Ha psAMOM U INIOCKOCTH
6.1 Koopnunathnas npsmas
6.2 JlexapToBbI KOOPAMHATHI HA TJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gurypsl 1 Ux cBoiicTBa
7.2 TpeyronbHuk
7.3 MHOTOYTOJILHUKHI
7.4 OKpYXHOCTh M KPYT'
7.5 N3mepenune reoMeTpuIecKuX BETHIUH
7.6 BekTopsl Ha MJIOCKOCTH
8 BeposTHOCTB M cTaTHCTHKA
8.1 OnucarenpHasi CTAaTUCTHUKA
8.2 BepostHocTh
8.3 KombOunaTtopuka
8.4 MHoxecTBa
8.5 I'padmr




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

* Maremaruka. AnreOpa: 7-ii kiacc: 0a30BbIi ypOBEHb: yueOHUK; 15-€
u3nanue, nepepadborannoe MaxkaperueB FO.H., Munatox H.I'., Hemmkos K.U. u
np.; mnon penakiued TensikoBckoro C.A.  AKIHUOHEpHOE OOIIECTBO
«M3narenbcTBO «IIpocBemienue»
* MaremaTtuka. Aunrebpa: 8-ii kiacc: 0a30BbId YpOBEHb: Y4YeOHHK; 16-e
usnanue, nepepadorannoe MaxkaperueB FO.H., Munmaiox H.I'., Hemmkos K.W. u
ap.; mnox pepakuuend TemskoBckoro C.A.  AKIUOHEpHOE OOLIECTBO
«M3narenbcTBO «IIpocBemienue»
* MaremaTtuka. Anrebpa: 9-ii kmacc: 0a30BbId YpOBEHb: Y4eOHHK; 15-e
uznanue, nepepadoranHoe MaxkaperueB FO.H., Munmatoxk H.I'., Hemmko K.W. u
ap.; mnox pepakuuend TemskoBckoro C.A.  AKIUMOHEpHOE OOMIECTBO
«M3narensctBO «IIpocBenienne»

METOJINYECKHUE MATEPHUAJIBI UISA YUUTEJIA

Marematuka. Anrebpa : 7—9-e knaccel : 0a30BBI YPOBEHb : METOJIUUYECKOE
nocoOue K MpeIMEeTHON JIMHUK y4eOHUKOB 10 anredpe 0. H. MakapsiueBa, H.
. MuHIIOK, K. . HemkoBa 5 np./ —
2-¢ u3a., cTep. — MockBa : IIpocBemnieHue, 2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

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

2. https://fg.resh.edu.ru/

3. https://edsoo.ru/metodicheskie_kejsy/

4. https://uchi.ru/

5. https://education.yandex.ru/uchebnik/main



