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HOACHUTEJIBHAA 3AIINCKA

AnreOpa sBIsIeTCS OJHUM M3 OMOPHBIX KYPCOB OCHOBHOTO OOIIEro oOpa3oBaHUs: OHA
O6eCHe“H/IBaeT HU3YUYCHHUC APYTUX OUCHUIUINH, KaK €CTCCTBCHHO-HAYYHOI'0, TAK U TYMaHUTApHOT'O
[IUKJIOB, €€ OCBOEHHE HEOOXOIUMO ISl TIPOJIOJKEHUSI 00pa30BaHMs U B TIOBCEIHEBHON KH3HH.
Pa3Butne y oOywarouuxcs Hay4yHbIX MPEICTaBICHUM O TMPOUCXOXKIEHUU U CYIIHOCTH
anreOpanvecknx aOCTPaKIMi, CHocoO0e OTpPaKeHUS MATeMATHYECKOW HAyKOW SBICHUH U
MPOIIECCOB B NPUPOAEC M OOLIECTBE, POJIM MATEMaTHYECKOTO0 MOJEIHPOBAHUS B HAYYHOM
MO3HAHWU M B TPAKTHKE CIIOCOOCTBYET (POPMHPOBAHUIO HAYYHOTO MHPOBO33PEHUS M KAYECTB
MBIIIUICHUS, HEOOXOMUMBIX JJI aJanTalud B COBPEMEHHOM HH(poBoM olmiecTBe. N3ydeHue
anreOpbl oOecrieynBaeT pa3BUTHE YMEHUS HAOII0aTh, CPAaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH,
Tpe6yeT KPUTHYHOCTH MBIIIJICHUS, CIIOCOOHOCTH APTYMCHTHUPOBAHHO 000CHOBBIBATh CBOU
NeUCTBUS U BBIBOJBI, GOPMYIHpPOBaTh yrBepxkAcHUs. OcBOoeHHE Kypca anreOpbl oOecrieuuBaeT
Pa3BUTHUC JIOTHYECKOI'O  MBIIIJICHUSA O6y‘IaIOHII/IXC$I: OHHU HCIIOJIB3YIOT ACAYKTHBHBIC U
WHAYKTHBHBIE pacCyXACHUs, 0000IIeHne W KOHKPETH3aIUIo, a0CTparupoBaHWE W aHAJIOTHIO.
OOyuenue anrebpe mpeArnoyiaraeT 3HAYUTEIBHBIM OOBEM CaMOCTOSTEIBLHOW JESTEIBHOCTH
o0OyJaromuxcs, TMOITOMY CaMOCTOSITENIbHOE pelIeHHe 3agad  sBISeTCS — peaiu3armen
ACATCIIBHOCTHOI'O MpHUHIUIIA 06y’~I€HI/I$I.

B crpykrype mnporpammbl yueGHOro Kypca «AnreOpa» Aias OCHOBHOTO OOILEro
0o0pa3oBaHUsi OCHOBHOE MECTO 3aHMMAIOT COJEpKATeIbHO-METOqHUecKre JMHUHN: «Yucma u
BBIUMCIICHUS», «AJreOpandecKkue BBIPRKCHUD», «YpaBHEHHS W HEPaBEHCTBa», «DyHKIUWY.
Kaxxmas u3 3THX coAepiKaTeIbHO-METOJMUECKUX JIMHUN pa3BUBACTCS HA MPOTSHKECHUH TPEX JIeT
W3yUYEeHHsI Kypca, B3aMMOJICHCTBYS C IPYTHMMH €T0 JIMHUSAMH. B Xo1e nzydenus ydeOHOTo Kypca
00yJaroImuMcs TPUXOAUTCS JIOTUIECKH PAcCyXIaTh, UCTIOIB30BAaTh TEOPETUKO-MHOKECTBEHHBIH
s3bIK. B CBSI3M ¢ 9THM B IporpaMmy y4eOHOTO Kypca «AnreOpay BKIIOYEHbI HEKOTOPBIE OCHOBBI
JIOTHKH, TPEJCTaBICHHBIE BO BCEX OCHOBHBIX pa3lieliax MaTeMaTHYecKOro oOpa3oBaHUs U
CIOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIONIMMHCS OCHOB YHHBEPCAIBHOTO MAaTEMaTHYECKOTO
si3pika. ConepKaTenbHOM U CTPYKTYPHOU OCOOCHHOCTBIO YUEOHOTO Kypca «Airedpay sBISeTCS
€ro MHTErPUPOBAHHBIN XapaKTep.

Conepxkanne nuHHM «YWcna W BBIYUCICHHS» CIY)KUT OCHOBOH JUIsl JalIbHEHIIETO
W3yUYCHHs] MaTEeMaTUKH, CIIOCOOCTBYET PA3BUTHIO y OOYYAIONIUXCS JIOTUUECKOTO MBIIUICHHUS,
(OpPMUPOBAHHIO YMEHHSI TOJIb30BAThCS AITOPUTMAMHU, & TAKXKE MPUOOPETCHHUIO MPAKTUYCCKUX
HABBIKOB, HEOOXOJMMBIX Ui MMOBCEIHCBHOW XHM3HH. Pa3BUTHE MOHATHS O YHMCIE HAa YPOBHE
OCHOBHOTO 00Iero 00pa3oBaHUs CBSI3aHO C PAMOHAIBHBIMH U MPPALUOHAIBHBIMH YHCIAMH,
(dbopMuUpOBaHHEM MPEICTABICHHUI O JEHCTBUTEIILHOM YHUCIIC. 3aBEPIICHUE OCBOCHUS YHCIOBOM
JIMHUH OTHECEHO K CpeHEMY 001eMy 00pa30BaHUIo.

Conepkanue JBYX alreOpanuecKuX JIMHUH — «AlreOpandyeckue BBIPKCHUSD» U
«YpaBHEHHUSI W HEPAaBEHCTBa»  CrocoOCTByeT  (GOpPMHUpPOBAaHHIO Y  OOyYaroIIuXcCs
MaTeMaTU4eCKOTO armapara, HEOOXOJWMOIrO Uil PEHICHUs 3aJad MaTeMaTHKH, CMEXKHBIX
NPEAMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4. Ha ypoBHE OCHOBHOTO 00IIEro 00pa3oBaHUs
y4eOHBI  Marepwaia TPYNIUPYETCs BOKPYr  pallMOHAIBHBIX  BBIPAXKEHHWH.  AJsreOpa
JEMOHCTPUPYET 3HAYCHUE MATEMATUKH KaK sI3bIKa JIJISl TIOCTPOCHUS MaTEMAaTHYECKUX MOJICIICH,
OIIMCaHUs TPOIIECCOB U SIBICHUH peabHOTro MuUpa. B 3amaum oOydeHus anredpe BXOAAT TaKKe
JabHEHIee Pa3BUTHE AJTOPUTMHUYECKOTO MBIIUICHUS, HEOOXOJAMMOrO, B YaCTHOCTH, IS
OCBOCHHS Kypca HWHGOPMATHKH, M OBJIAJCHAE HAaBbIKAMH JCAYKTUBHBIX PacCCYKICHUU.
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[IpeoOpazoBanre CUMBOJBHBIX (OPM CIIOCOOCTBYET Pa3BUTHUIO BOOOPAKEHHUS, CIIOCOOHOCTEH K
MaTeMaTH4YeCKOMY TBOPUYECTBY.

Conepxannie  (QyHKIMOHATBHO-TpAQUYECKOW JIMHUM  HAIEICHO HAa  IOJyYeHHUE
00yJaroNMMUCs 3HAaHUH 0 QYHKIUAX KaK BaXHEUIICH MaTeMaTHYeCKONW MOJIEIN JJIsi OTMCAHUS
U HCCIENOBAHUSI Pa3HOOOPa3HBIX IMPOIIECCOB M SBJICHUN B Ipupojae u obmecTtse. M3ydenue
Marepuaia CIOCOOCTBYET pPa3BUTHIO y OOydYaIOIIMXCS YMEHHS HCIIOJIb30BAaTh pPa3juvHbIC
BBIPA3UTEIBHBIC CPEACTBA SI3bIKA MAaTEMAaTHKH — CJIOBECHBIC, CHUMBOJIMYECKHE, TpaduuecKue,
BHOCHT BKJIaJ B ()OPMHPOBAHKE MPEJCTABICHUIA O POJIA MaTEMATUKU B Pa3BUTHU IIMBUIIM3ALIAN
1 KYJIbTYPBI.

CornacHo ywyeOHOMY IuUlaHy B 7-9 Kiaccax wu3ydaeTcsi ydeOHBIM Kypc «AnreOpay,
KOTOPBIH BKIIIOYAET CIIEAYIOIINE OCHOBHBIE Pa3leNbl colepKaHus: «Yuciaa W BBIYHCICHHS,
«AnredpanyecKue BRIPAKEHUS», «Y paBHEHUS U HEPABEHCTBAY, «DYHKITUN.

Ha u3yuenue yue6HOTrO Kypca «Anredpa» otBoautcs 306 yacos: B 7 kinacce — 102 gaca (3
yaca B Hezienmo), B 8 kimacce — 102 gaca (3 gaca B Henmento), B 9 kimacce — 102 gaca (3 yaca B
HEJIEINIO).
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COJEPKAHUE OBYYEHUA
7 KUIIACC

Yuciia ¥ BbIYMCICHUS

JlpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXOJ OT OAHON (GopMBI 3ammcu Apodei K
npyroii. IloHsiTHE palMOHATIBHOTO YKCIIA, 3alUCh, CPABHEHHE, YIOPSAIOUNBAHNE PALMOHAIBHBIX
grcen. ApudMeTHUeCKue EHCTBUS ¢ pallMOHAIBHBIMH YHCIaMH. Pemienue 3amad u3 peaabHOR
IIPaKTUKU Ha YacTH, Ha APOOU.

CreneHb ¢ HATypaJIbHBIM IOKa3aTeNeM: OMpeeNieHne, MpeoOpa3oBaHie BBIPAKCHUNA Ha
OCHOBE OTpe/ieNieHus], 3aich 00bIIUX ynceln. [IponeHTsl, 3anuch NPOLEHTOB B BUIE IPOOH U
IpoOu B BUJIE MPOLEHTOB. TpU OCHOBHBIE 33la4d Ha MPOLIEHTHI, PEIICHUE 3a/1a4 U3 pealbHOM
MPaKTUKH.

[IpumeHeHne NpU3HAKOB AETUMOCTH, PA3JI0KEHNE HA MHOKHUTEIN HaTypalbHBIX YUCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHast MPONIOPLHUOHAIBHOCTH.

Auiredpanyeckue BbIpaKeHUs!

[IepeMeHHBIE, YNCIOBOE 3HAYEHUE BBIPAXKEHUs C NEepeMEHHOM. JlomycTUMBble 3Ha4YEeHMS
nepeMeHHbIX. [IpeicTaBieHue 3aBUCUMOCTH MEXAY BEIMYMHAMHU B BUJE (DOPMYIBIL.
Boruncnenus no gopmynam. IlpeobpazoBanne OyKBEHHBIX BBIPa)KEHUH, TOXK/IECTBEHHO paBHbIE
BBIpA)KEHUS, MpaBWIa MpeoOpa3oBaHusl CyMM M MPOW3BEIEHUH, MpaBuiia PacKpbITUsS CKOOOK U
MIPUBEACHUS MTOJJOOHBIX ClIaraeMbiX.

CBOMCTBa CTENICHU C HATYPAIBHBIM IT0OKA3aTEIIEM.

OpnHounensl 1 MHOrowieHsl. CreneHb MHOrowieHa. CoXeHue, BBIYMTaHUE, YMHOKEHUE
MHOTouwIeHOB. DopMynbl COKPAIEHHOTO YMHOMKEHMsI: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmyna pazHOCTH KBaapaToB. PaznokeHne MHOrOUIEHOB HA MHOXKHUTEH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHHEe, KOpEHb YpaBHEHUs, IIpaBuUia NpeoOpa3oBaHUs ypaBHEHUS, PABHOCHIIBHOCTh
YpaBHEHUH.

JluHeitHoe ypaBHEHHUE C OJHOW IMEPEMEHHOW, YHUCIO KOpPHEW JMHEWMHOro ypaBHEHUS,
peleHre JUHEHHbIX ypaBHeHUM. CocTaBiieHME ypaBHEHHUM MO YCIOBHIO 3ajaud. Perienue
TEKCTOBBIX 33Jau C [IOMOIIbIO YPaBHEHUH.

JIuHeliHOe ypaBHEHME C JIBYMs IepeMeHHbIMHU U ero rpaguk. Cucrema IByX JMHEHHBIX
ypaBHEHUH € JByMs NepeMeHHbIMH. PeleHue cucteM ypaBHEHUH CHOCOOOM IOJICTAHOBKH.
ITpuMeps! pelieHus TEKCTOBBIX 33Jau C MOMOIIbIO CUCTEM YPaBHEHUH.

DyHKUUH

Koopaunata Touku Ha mnpsmoil. YUucnoBble mpomexyTku. PaccTosHue Mexay ABYMs
TOYKAMU KOOPJAMHATHOU MPAMOil.

[IpsimoyronbpHast cucrema koopauHat, ocu OX u Oy. Abcuucca M opauMHaTa TOYKHM Ha
KoOpAMHATHOM TmuiockocTH. [Ipumeps! rpadukoB, 3amaHHbIX (opmynamu. UreHue rpadukoB
peanbHbIX 3aBucuMmocTei. [lonstue ¢ynkumun. I'padpuk Pyaknun. CpoiicTBa  (QyHKIMA.
Juneitnas ¢ynkuus, e€ rpapuk. I'padux dynkumuu y = |X|. ['paduyeckoe pelieHne JTUHEHHBIX
YPaBHEHUH U CUCTEM JIMHEWHBIX YPaBHEHUM.

8 KUIACC

Yuciaa v BLIYUCICHUSA
KBamparubeiii kopenb u3 umcna. [lonstue 00 wuppanvoHanbHOM 4wuche. JlecaTnyHbie
MPUOTHKEHUST UPPAMOHANBLHBIX uncen. CBoiicTBa apupMeTHYECKUX KBAJAPATHBIX KOPHEH U UX
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IIPUMEHEHHE K NpeoOpa30BaHUIO YHUCIIOBBIX BBIPAXKEHUI M BBIYUCIECHUSAM. JlelicTBUTEIbHBIE
qucia.

Crenens ¢ 1eqbIM [T0Ka3aTeneM U €€ cBoiicTBa. CTaHAapTHas 3alIUCh YHCTIA.

Aaredpanyeckue BbIpaKeHHs

KBanpathblil TpEXUsieH, pa3aoKeHUE KBAPAaTHOTO TPEXWIEHA HA MHOKHUTEIIH.

AnreOpandeckass apoOb. OCHOBHOE CBOWMCTBO anreOpanmdeckoit apobu. CroxxeHue,
BBIUMTAHHE, YMHOKCHHUE, JCJICHUE anreOpandeckux apoOei. PammoHanbHbIE BBIpaKEHUS U MX
npeoOpa3oBaHue.

YpaBHeHusi 1 HepaBeHCTBA

KBanpartHoe ypaBHeHue, (opmyna KopHEH KBajapaTHOro ypaBHeHus. Teopema Buera.
Pemenune ypaBHeHMi, cBoadlMXCA K JMHEMHBIM W KBaapaTHbIM. [Ipocreiimme npoGHO-
palyoHaIbHbIE ypaBHEHUS.

I'padmueckas uHTEpHpeTanys ypaBHEHUN C JABYMs MEPEMEHHBIMHU M CHCTEM JIMHEWHBIX
YPAaBHEHUN C JBYMs INEpEMEHHBIMHU. [Iprmepsl peleHus CUCTEM HEIWHEHMHBIX YPaBHEHHM C
JBYMsI IEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 33714 alreOpandecKuM CIIoCOOOM.

UucnoBble HEpaBEHCTBA W HMX CBOMCTBA. HepaBeHCTBO ¢ OJHOM MEPEMEHHOM.
PaBHOCWIIBHOCTE HepaBeHCTB. JIMHEHHbIE HEpaBeHCTBA C OJHOM mnepeMeHHoW. CucreMsl
JINHEMHBIX HEPABEHCTB C OJIHOW MEPEMEHHOM.

LORIIN1700

[Tonsarue ¢ynkmuu. O6macTh onpeneaeHuss 1 MHOKECTBO 3HaYeHH (yHKIUU. CriocoObl
3aanusi QyHKITUH.

I'padux dyaxkumu. Yrenue cpoiictB (yHkuum mo e€ rpaduky. [Ipumepsr rpaduxon
(GyHKIHM, 0TpaXkaloNINX peaabHbIe MTPOIECCHI.

OyHKIMH, OMUCHIBAIOIINE MPSAMYI0O U OOpaTHYIO MPOMOPLHOHANBHBIE 3aBUCUMOCTH, HX
rpaduxn. Oyukmun Y = X2, Y = X3, ¥ = VX, y=|x|. [padudeckoe pemeHue ypaBHEHHIT 1 CHCTEM
YpaBHEHUU.

9 KUIACC

Yucsia 1 BBIYUCICHUSA

PanoHanbHble yncliia, UppalMoOHAIbHbIE YHUCIIA, KOHEUHbIE U OECKOHEYHBIE JECITUYHbIC
npodu. MHOXKECTBO JICHCTBUTENIBHBIX 4YMCEN, JEHCTBUTEIbHbIE 4YHCIAa Kak OECKOHEYHbIE
JecATUYHble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOYKECTBOM
JEUCTBUTEIBHBIX YACET U KOOPANHATHON IIPSIMOM.

CpaBHeHUE JEWCTBUTENBHBIX 4HUCEl, apu(MeTHYecKHe IEHCTBUs C AEHCTBUTEIbHBIMU
YK CIIAMHU.

PazMepsl OOBEKTOB OKPYKAIOLIET0 MHpa, IUTEIBHOCTh IPOLIECCOB B OKPYXKAIOIEM
MHpE.

[TpubnmxéHHOe 3HAa4YeHHWE BEIUYMHBI, TOYHOCTh MNpHOMKeHHs. OKpyrieHue 4yuced.
IIpuknaka v OLlEHKa Pe3yabTaTOB BHIYUCICHUIA.

YpaBHeHHUS U HEPABEHCTBA

JInneiiHoe ypaBHeHue. PellieHne ypaBHEHUH, CBOAALUXCS K IMHEHHBIM.

KBampatHoe ypaBHeHue. PemieHue ypaBHEHMM, CBOAAIIMXCA K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl penieHUs ypaBHEHUH TPETbEd M 4YETBEPTOM CTENEHEH
Pa3IoKEHUEM Ha MHOKUTEIIN.
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Pemenne  npoOHO-pallMOHANbHBIX  ypaBHEHUWU.  PereHme  TEKCTOBBIX  3amad
aNreOpanaeckKiuM METOJIOM.

VYpaBHeHHE C JOBYMS NEpPEMEHHBIMU U ero rpaduk. Pemenue cucteMm AByX JTHHEHHBIX
YpPaBHEHUH C JBYMs IIEpEMEHHBIMU. PellleHHe cucTreM JBYX YpPaBHEHMM, OJHO U3 KOTOPBIX
JUHEWHOE, a pyroe — BTOpOW cremeHu. ['paduueckas MHTEpPIpETans CUCTEMBbl YPaBHEHHUN C
JBYMsI IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3aa4 ATeOpandeckuM CrocoOoM.

YucnoBsle HEPaBEHCTBA U UX CBOMCTBA.

Pemrenne JNMHEMHBIX HEPAaBEHCTB C OJAHOW NEPEMEHHOW. PemieHue cucreM JIMHEWHBIX
HEpaBeHCTB ¢ OJHOW mnepeMmeHHOl. KBanparHble HepaBeHcTBa. ['paduueckas uHTEpmperanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMs IIEPEMEHHBIMH.

LORIN1700

KBanpatuunas ¢ynkius, e€ rpadpuk u cpoiictBa. [lapabona, KoopauHATHl BEpPUIMHBI
mapaboJibl, 0Cb CHMMETPHUH MapadoJIbL.

Ipaduxn dyskrmit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |X| , u ux cBoiicTaa.

Yucii0Bble N0CJIEA0BATEIBHOCTH U NMPOIPECCHH

[ToHATHE YMCIIOBOM MOCIEAOBATEIBHOCTH. 3aJJaHUE TOCIEA0BATEIBHOCTH PEKYPPEHTHOM
hopmyroit 1 popMysoi N-TO WiIeHa.

Apudmernueckas U reomerpuyeckas — nporpeccur.  Dopmynsl  N-ro  uneHa
apu(MeTHyecKoil ¥ reoOMeTpUUECKO MPOrpeccuii, CyMMBbI MEPBBIX N YJICHOB.

N3obpaxenne dieHOB apuPMETHIECKONM W TEOMETPHUYECKON MPOTpPEecCHid TOYKaMH Ha
KOOPJIMHATHOM TJIOCKOCTH. JIMHEWHBINA U SKCIOHEHIHAIBHBIN pOCT. CI0KHBIE MPOLEHTHI.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Ppe3yJbTaThl OCBOCHUS MPOrpaMMbl ydeOHOTO Kypca «Anredpay
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCIIUTAHME:

MPOSIBJICHUEM HMHTEpeca K TMPOLLJIOMY W HACTOSIIEMY POCCHICKOW MaTeMaTHKH,
LIECHHOCTHBIM OTHOILIEHHEM K JIOCTHKECHHSIM POCCHMCKMX MAaT€MaTHKOB M POCCUUCKOU
MaTeMaTHYECKOM IIKOJIbI, K UCMOJIB30BAHUIO 3TUX JOCTIKCHUM B APYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:kIaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpakJIaHWHA W peau3alid €ro Ipas.,
MPEACTABICHUEM O MAaTEMAaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PaA3IUYHBIX CTPYKTYP,
SIBJICHUH, MPOTEAYP TPaXIAAHCKOTO oOIIecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJICHHIO ITHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUI
HayKH{, 0CO3HAHHEM BOKHOCTH MOPAITbHO-ATHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOM HAa aKTHBHOE y4YacCTHE B PEIICHUU MPAKTHYCCKUX 3a7a4 MaTeMaTHYECKOUN
HaIpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MATeMaTHYECKOTO 00pa30BaHUs Ha MPOTSHKEHUU BCEH
KU3HU JJIS1 YCHEIHON Mpo¢ecCUOHANbHON AEITEIbHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TOCTPOCHHEM WHIMBUAYaAJIbHON TpaekTopuu oOpa3oBaHHUs H
KU3HEHHBIX TIAHOB C YUETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTYeCKOEe BOCIIMTaHME:

CIIOCOOHOCTBIO K AMOLIMOHAILHOMY W 3CTETUYECKOMY BOCIPHUATHIO MaTeMaTHYECKHX
00BEKTOB, 33/1a4, PELICHUN, PACCYKICHHUM, YMEHHUIO BUAETh MaTeMaTHUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) ueHHOCTH HAYYHOI0 TO3HAHUSA:

OpUEHTAIle B JESITENbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpPEJICTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS 4YeJIOBEKa, MPHUPOAbI U OOIIEecTBa, MOHUMAaHUEM
MaTeMaTH4YeCKOW HayKu Kak c(depbl 4eloBeYecKOW MesTeNbHOCTH, ITaloB €€ pa3BUTUS U
3HAUUMOCTHU JJIs Pa3BUTHUS LIMBUIIM3ALUH, OBJIAJICHUEM SI3bIKOM MATEMAaTHKU U MaTEMaTUYECKON
KyJIbTypOM KaK CpEICTBOM T[O3HAaHUS MHpPA, OBJAJEHUEM MPOCTEHIIMMH HaBbIKAMU
HCCIIEA0BATENbCKOM AEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, ¢GopMHpoOBaHHEe  KYJbTYPbl  310POBbS H
IMOIMOHAJIBHOIO 0JIArONOJIYyYHs:

FOTOBHOCTBbIO TPUMEHATh MAaTEMaTUYeCKUE 3HAHUS B HMHTEPECAX CBOETO 3/0POBbS,
BEJICHUS 3[I0pPOBOTO 00pasa >KM3HH (3I0pOBOE MHUTAaHUE, COATAaHCHPOBAHHBIA PEKUM 3aHITHHA U
OTIbIXa, perynspHas Qusnyeckas aKTUBHOCThH), CHOPMHUPOBAHHOCTHIO HaBhIKa pediexcuw,
MPU3HAHUEM CBOETO IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPYroro 4eloBeKa;

7) 3K0J10rM4YeCcKoe BOCIIUTAHHUE:

OpHEHTAIlel Ha MPUMEHEHHWE MaTeMaTHYeCKUX 3HAHUM U pelieHus 3agad B 00nacTu
COXPAaHHOCTH OKPYKAIOIIEH cpenbl, IUIAHUPOBAHUS TOCTYIKOB M OLEHKHM HMX BO3MOXHBIX
MOCJICJICTBUH ISl OKpYKaIoIIel cpefbl, 0CO3HaHUEM TI00aThbHOTO XapaKTepa SKOJIOTHYECKUX
mpo0eM U MyTel X peuieHus;
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8) aganTanms K H3MEHAIOIMMCS YCIOBHAM COLUAILHOM M IPUPOAHON cpelbl:

TFOTOBHOCTBIO K JCUCTBUSAM B YCIOBMSX HEONPEAEIEHHOCTH, IOBBIIIECHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO NEATEIbHOCTh, B TOM YHUCIIE YMEHUE YUYUTHCS y OPYTUX
mroziel, mpuoOpeTaTh B COBMECTHOM JESITEILHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETECHIIMH U3
OIIBITA IPYTHX;

HE00X0AMMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HAHHIA, B TOM 4ucie (GOPMYIHPOBATH UEH,
MOHATHS, TUIIOTE3bl 00 00BEKTAaX M SIBICHUSAX, B TOM YHUCJIE PAHEE HEU3BECTHBIX, OCO3HABATh
neuuTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATH CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYallMl0, BOCIPUHUMATH CTPECCOBYIO
CUTYallMI0 KaK BBI3OB, TPEOYIOIIMI KOHTpPMEp, KOPPEKTUPOBATH NPUHUMAEMbIE pEIICHUS U
nercTBus, GOPMYIMPOBATH U OLIEHUBATh PUCKU U TIOCIEACTBUS, (GOPMUPOBATH OMBIT.

METAINIPEJMETHBIE PE3YJIbTATHI

Ilo3HaBaTeabHbIE YHUBEPCAJBHBLIC y‘-leﬁHl)Ie JeCcTBUSA

ba3oBble Jjoruyeckue a1eicTBUsA:

e BBIIBJISATH U XapaKTePHU30BaTh CYIICCTBCHHBIC MPU3HAKUA MATEMAaTHYCCKUX OOBEKTOB,
MOHATHH, OTHOIICHHH MEXKIy MOHATHAMH, (DOPMYIHpPOBATh ONPEICIICHUS TOHSITHH,
YCTaHABIIMBATh CYIICCTBEHHBIN MPU3HAK KIACCHU(PUKAIINN, OCHOBAHHUS JIJIs1 0000IICHUS
Y CPaBHCHMSI, KPUTEPUH TIPOBOJIUMOTO aHAIN3a;

e BOCIpPUHUMATH, (HOPMYIMPOBATh M MPEOOPA30BHIBATL CYXKJICHUS: YTBEPIUTCIHHBIC H
OTpULaTeNIbHbIE, €MHUYHBIC, YACTHbIE U OOLIUE, YCIOBHBIE;

e BBISIBJISITh MaTeMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHUS B (paKTax,
JAHHBIX, HAONIONEHUSAX M YTBEPXKACHUAX, MpeuiaraTb KPUTEPUU JIS BBISIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JleNaTh BBIBOJABI C MCMOJIb30BAaHUEM 3aKOHOB JIOTUKH, JETYKTUBHBIX M HWHIYKTUBHBIX
YMO3aK/IIOUYEeHUN, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

e pa30bupaTh JOKa3aTelIbCTBA MAaTEMaTHYECKHX YTBEPXKACHUH (TpsMble H  OT
MIPOTUBHOTO), MIPOBOJIUTH CaMOCTOSITENILHO HECJIOKHbBIE JI0Ka3aTelbCTBa
MaTeMaTH4ecKuX (DaKTOB, BBICTPAWBATh AapPryMEHTAIMIO, NPHUBOJUTH MPUMEPHl U
KOHTPIPUMEPDI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHNUS;

e BpIOMpaTh croco0 pemieHus y4eOHOM 3amauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BpIoupaTh Hanboiee MOAXOASIIUNA ¢ YIETOM CaMOCTOSITENIEHO BBIJICICHHBIX
KpUTEPHUEB).

Ba3oBble uccienoBareibckue 1eiCTBUS:

e HCNOJB30BaTh  BOINPOCHI  KaK  HUCCIEIOBATEIbCKUH  MHCTPYMEHT  IIO3HAHUSA,
(dbopMynupoBarth BOIIPOCHI, bukcupyromye POTUBOpEYHE, pobiemMy,
CaMOCTOSITENIbHO YCTaHABIMBATh MCKOMOE M JlaHHOe, (OpPMHUpOBATh THUIOTE3Y,
apryMEHTHUPOBATh CBOIO MO3UIUI0, MHEHHE;

e TMPOBOJUTH MO CAMOCTOSATEIBHO COCTaBICHHOMY IUIAHY HECJIOXHBIA JKCIIEPUMEHT,
HEOOJBIIIOE UCCIIEIOBAHME IO YCTAaHOBIEHHIO OCOOCHHOCTEM MaTeMaTH4eCKOTro
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKTy COOOH;

e caMocCTOsTeNnsHO (popMmynupoBaTh O0OOIIEHHS W  BBIBOJBI MO  pe3ylbTaTaM
MPOBEIEHHOTO HAOTIOJCHHUSI, UCCIIEIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX
Pe3yIbTaTOB, BHIBOJOB U 0000IIECHUIA;



IMPOTHO3UPOBATH BO3SMOXKHOC PA3BUTHC MIPOLCCCA, 4 TAKIKC BbIABUTATH MPCAIIOJIOKCHUA
O €ro pa3sBUTHUHU B HOBLIX YCJIOBUAX.

Padora ¢ undopmanueii:

BBISBJIATH HEJIOCTATOYHOCTh M M30BITOYHOCTH MH(MOPMAIMH, JAHHBIX, HEOOXOAUMBIX
IUTsL pELICHUS 3a/1a4H;

BBIOMpATh, aHAIM3UPOBATh, CUCTEMATH3HPOBATh W HHTEPIPETUPOBATH MH(POPMAILUIO
pa3IMYHBIX BUJOB U (OPM MPEICTABICHHUS;

BBIOMpaTh (hopMy mpeacTaBiIeHus HHOOPMAIUH U WILTIOCTPUPOBATH pEIIaeMbIe 3a1auu
CXeMaMH, AuarpaMMaMu, HHOHM rpadukoii u nx KOMOMHALIUAMU;

OIICHUBATh HAAEKHOCTh MHPOPMAIIMH TI0 KPUTEPHUSM, MPEITOKEHHBIM YUUTEIEM HITH
c(OPMYIIMPOBAHHBIM CAMOCTOSITENHHO.

KOMMyHI/IKaTHBHbIe YHUBEPCAJBHBLIC y‘{eﬁﬂble JeHCcTBHUA:

BOCIIPHHUMATL U (OPMYJTHPOBATH CYXJICHUS B COOTBETCTBUHU C YCIOBUSMU U IEISAMU
OOIIeHus, SICHO, TOYHO, TPAaMOTHO BBIPAXKATh CBOIO TOYKY 3pPEHHUS B YCTHBIX U
MMACbMEHHBIX TEKCTaX, IaBaTh MOSCHEHUS 0 X0y PEIICHHs 33]]aui, KOMMEHTHPOBATh
MTOJTY4YEHHBIN pe3ynbTar;

B X0JIe 0OCYKJIEHHsI 337]aBaTh BOMPOCHI MO CYIIECTBY 0OCYXIaeMOU TEMBI, TPOOIIEMBI,
pelnraeMol  3amadd, BBICKA3bIBaTh HWJCH, HAIlCJICHHBIE Ha TIOWCK PEIICHHS,
COTIOCTAaBJIATh CBOM CYXKICHHS C CYXKJICHUSAMH JPYTHMX YYaCTHHKOB JIMAJIOTa,
oOHapyXMBaTh pa3IMYMe U CXOJICTBO TO3UINI, B KOPPEKTHOH Popme GpopMyTrpoBaTh
pa3HoTIacusi, CBOM BO3PaKEHUS,

MIPEJICTaBIATh Pe3ybTaThl PEUICHUS 3aaud, SKCIEPUMEHTA, UCCIeA0BaHUS, TPOEKTa,
CaMOCTOSITENIbHO BBIOMpPATh (opMaT BBICTYIUICHHS C YYETOM 3aqad Mpe3eHTalud U
0COOEHHOCTEH ayJTUTOPUH,

MMOHUMATh M HUCHOJb30BaTh MPEUMYILECTBA KOMAHIHOW M MHAMBHIYaIbHOU pPabOTHI
MIPH peIIeHUH y4eOHbIX MaTeMaTHUECKHX 3aa4;

MIPUHUMATD 11eJIb COBMECTHOMN JIEATEIbHOCTH, IUITAHUPOBATh OPraHU3AIMI0 COBMECTHOM
paboThl, pacmpenensTh BHUABI pabOT, OOTOBapUBATHCA, OOCYXAATh IMPOLECC MU
pe3ynbTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TpymmoBeIX (opmax paboTel (oOcyxknaeHus, OOMEH MHEHUSIMH,
MO3IOBbI€ IITYPMbI M JAPYrH€), BBINOJIHATH CBOK YacTh pabOThl U KOOPAWHHUPOBATH
CBOM JICUCTBUSA C JAPYrUMU YJEHAMH KOMAaH/]Ibl, OLIEHHBATh KaYECTBO CBOEr0 BKJIAJa B
0OLIUI1 MPOAYKT MO KPUTEPUAIM, CHOPMYTUPOBAHHBIM YHaCTHUKAMHU B3aUMOICHCTBUSI.

PeryisiTuBHbIE YHMBepPCaJIbHbIE YUeOHbIe AeilicTBUS
Camoopranuszanmsi:

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH, ANTOPUTM pELICHMs 3aJaud (WM €ro 4acTb),
BBIOMpATh CIOCOO pelIeHus ¢ Y4ETOM MMEIOUIMXCS PECypcoB U COOCTBEHHBIX
BO3MOXHOCTEHN, apryMEHTHUPOBaTh U KOPPEKTHPOBATh BapHUaHThl PELIEHUN C y4ETOM
HOBOH MH(pOpPMAIUH.

CaMOKOHTPOHL, 3MOLHOHAJIbHBIA HHTEJJIEKT:

BJIaJCTh criocooamMu CaMOIIPOBCPKHU, CAMOKOHTPOJIA ITPpOoLECCa U PE3yiibTaTa PCIICHUA
MaTeMaTHYECKOMH 3aga4u,
OpeABUACTE TPYAHOCTU, KOTOPLIC MOTYT BO3HHUKHYTH IIPpHU PCHICHUHN 3ada4v, BHOCUTb
KOPPCKTHUBLI B ACATCIIbHOCTL HA OCHOBC HOBBIX O6CTO$ITCJ'IBCTB, HalJIEHHBIX OIJ_II/I60K,
BBIABJIICHHBIX pr,[[HOCTCﬁ;
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e OLICHUBATH COOTBETCTBUE pe3yibTaTa IEATEIbHOCTU IIOCTABICHHON LEIU U YCIOBUSM,
OOBSICHATh TPUYUHBI JOCTHKCHHUS WM HEIOCTIKEHHS LEJIH, HAXOAUTh OUIMOKY,
JaBaTh OLIEHKY PUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATHI

K xonmy oOyueHuss B 7 KJjacce OOydYarOUIMICA TIOJYYUT CIEAYIOIIME NPEIMETHBIC
pe3ybTaThI:

Yuciia ¥ BbIYMCICHUS

BeImonHATh, coyeTas YCTHbIE M NHCBMEHHBbIE NPUEMBI, apu(MeTHdecKue ICUCTBUS C
paloHaIbHBIMU YK CIIAMHU.

Haxonuth 3HaueHHs YHCIIOBBIX BBIPRKEHUN, NPUMEHATh pPa3HOOOpa3HblEe CIOCOOBI U
NpUEMBl BBIYMCICHHUS 3HAYEHUH JPOOHBIX BBIPAKEHUMN, COJEp)KAIIMX OOBIKHOBEHHbIE U
JECSITUYHBIE TPOOH.

[lepexonuTe OT oAHOM (popMBI 3amucu yucen K Ipyroi (mpeoOpa3oBbIBATH JECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JECSITUYHYIO IpOOB).

CpaBHUBaTh U YHOPSAI0UYMBATH PAllMOHAIBHBIE YUCIIA.

OKpyrasTh yncna.

BbINONHATE NPUKKUIKY U OLIEHKY pe3ysibTaTa BBIYMCIEHUHN, OLIEHKY 3HAUEHUN YHCIIOBBIX
BbIpa)KE€HUH. BBINMONHATE JEMCTBUS CO CTENIEHAMU C HATYpaJIbHBIMU MOKA3aTEISIMHU.

IIpuMeHATh IPU3HAKY JEIIMMOCTH, Pa3I0KEHUE Ha MHOKUTENIN HAaTypaJIbHBIX YU CEIL.

Pemarte mNpakTUKO-OPHEHTHPOBAHHBIE 3aJa4M, CBS3aHHBIE C OTHOIICHHEM BEIINYUH,
IIPONOPLMOHAIBHOCTBIO BEJIMYNH, IPOLEHTAMH, HHTEPIIPETUPOBATE PE3YIbTaThl PELICHAS 33434
C Y4€TOM OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMU PACCMAaTPUBAEMbIX OOBEKTOB.

Anredpanyeckue BbIpaKeHUsI

Hcnonb3oBathk anredpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B Ipoliecce
OCBOEHMs y4eOHOTO MaTepuania.

HaxonuTh 3HaueHust OyKBEHHBIX BBIPAKEHUM IIPU 33aHHBIX 3HAUCHUSIX IEPEMEHHBIX.

BeinonHaTe npeoOpa3oBaHus LIEJI0r0 BbIPAKEHHMSI B MHOTOWIEH IMPUBEICHHUEM MOJO0OHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINOJIHATE yMHOXEHHE OJHOWIEHA HAa MHOTOWIEH M MHOIOWICHA Ha MHOTIOYIIEH,
IPUMEHATH (POPMYJIBI KBaJpaTa CyMMBbI M KBaJIpaTa pa3HOCTH.

OcymiecTBIATh pa3inokKEHUE MHOTOWICHOB HA MHOMKHUTEIM C IOMOIIBIO BBIHECEHUS 3a
CKOOKH OOIIero MHOKHUTENS, TPYNIHUPOBKHU claraeMblX, IpUMeHeHUus (HopMys COKpaméHHOro
YMHOKEHUS.

[IpumeHnsaTh npeoOpa3oBaHUs MHOTOYICHOB Ul pELIEHWs Ppa3iMuHBbIX 33734 M3
MaTeMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIBHOMN TPAKTUKH.

Hcnonp3oBaTh CBONCTBA CTENEHEN C HATypalbHBIMM IMOKa3aTeJIsIMU JUIsl IpeoOpa3oBaHus
BBIPAXKCHUI.

YpaBHeHHUS U HEPABEHCTBA

Pemarp nuHeliHbIE ypaBHEHHUs C OJHOM NEPEMEHHOW, NPUMEHsSI MpaBuUia Mepexona OT
HUCXOJHOTO YypaBHEHUS K DPABHOCUIBHOMY eMy. I[IpoBepsATh, SBISETCS 1M YUCIO KOPHEM
YPaBHEHUS.

[TpumensTh rpaduyeckre METOAbI P PEIICHUH JTMHEHHBIX YPABHEHUN U UX CUCTEM.
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[TonGupath mpuMepsI ap YMCEll, SIBISIOUIUXCS PEIIeHUEM JTMHEWHOTO YPaBHEHHUS C IBYMSI
IIEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOM IJIOCKOCTH TpauK JUHEHHOTO YypaBHEHHUS C JIBYMSA
NepEeMEHHBIMH, TOJIB3YACh TPaPUKOM, IPUBOIUTH IPUMEPHI PEIICHUST YPABHEHUSI.

Pematps cucrembl ABYX JIMHEHHBIX ypaBHEHHIl C JByMS NE€PEMEHHBIMH, B TOM 4YHCIIE
rpaduuecKu.

CocraBiaTh M pemath JUHEMHOE ypaBHEHHE WM CUCTEMY JIMHEWHBIX YpaBHEHUH IO
YCIIOBUIO 3a/layl, UHTEPHPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33Jayd IOJyYEHHBIN
pe3ynbTar.

DyHKUUHA

N300paxkaTh Ha KOOPAMHATHOM NPSIMONW TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpJIMHATaM, Jy4Hd, OTpPE3KH, WHTEpBalbl, 3alUChIBaTh YHCJIOBbIE TMPOMEXKYTKH Ha
anreOpanveckoMm si3bIKe.

OtmedaTh B KOOPJMHATHOM IJIOCKOCTHM TOYKM IO 33JaHHBIM KOOpPJAWHATaM, CTPOUTH
rpaduxu muHeHHbIX QyHKUKUNA. CTpouTh rpaduk QyHKIUN Y = [X|.

OnuceiBaTh € NOMOIIBIO (PYHKIUN M3BECTHBIE 3aBUCUMOCTH MEXAY BEIMYMHAMMU:
CKOPOCTb, BpeMs, PacCTOSIHHE, IIeHa, KOJIMYECTBO, CTOMMOCTb, IPOM3BOIUTEILHOCTh, BpEMS,
00BEM paboTHI.

Haxouts 3HaueHre (yHKIMH 110 3HaYEHHIO €€ apryMeHTa.

[Tonnmate rpadudeckuid crocod MpencTaBlICHUS W aHadu3a WHQPOpPMAIlUW, WU3BJIEKATh U
MHTEPIPETUPOBATH HHPOPMAIIHIO U3 TpahUKOB pealbHBIX MPOIIECCOB U 3aBUCUMOCTEN.

K koHmy oOydyeHuss B 8 kiacce oOydarOmMiiCS TMOTYYUT CIACAYIOMIHUE TPEIMETHBIC
pE3yIbTaThI:

Yucsia 1 BBIYUCITCHUS

Hcnonp30BaTe HadalbHBIE MPEICTABICHHUS O MHOXECTBE ACHCTBUTEIBHBIX YHCEN IS
CpaBHEHMsI, OKpYIJIEHUS M BBIUMCICHHWH, M300paxkaTb AECHCTBUTEIbHBIC 4YKMCIAa TOYKAMHU Ha
KOOPJIMHATHOM MPSIMOHA.

[IpuMeHsATh NOHATHE apU(METHYECKOTO KBAJAPATHOIO KOPHS, HAXOJIUTh KBaJpaTHbIE
KOPHH, MCII0JIb3Ys IPU HEOOXOAUMOCTHU KAJIbKYJIATOP, BBIIIOJIHATH IPE0OpPa30BaHUs BbIPaKEHUMH,
COJZIeprKalluX KBaJIpaTHbIE KOPHHU, HCIIOJIb3Yys CBOWCTBA KOPHEH.

Hcnonp3oBate 3amucu OOJIBIIMX M MajblX YHMCENI C TMOMOULIbIO JIECSITUYHBIX ApPOOe u
creneHel yucna 10.

Anredpanyeckue BbIpasKeHUsI

[IpuMeHATh TMOHATHE CTENEHW C LeNbIM I[OKa3aTeleM, BBIIOJHATH HpPeoOpa3oBaHUs
BBIPAKEHUH, COACPKALLUX CTEIIEHU C LIEIbIM IIOKA3aTEIIEM.

BBINONHATE TOXXJECTBEHHBbIE NPEOOpa30BaHUs PALMOHAIBHBIX BBIPAKEHUH Ha OCHOBE
IIPaBUJI IeHCTBUI Ha/l MHOTOWICHAMU U alredpanyecKuMU JpoOsMu.

PacknaapiBaTh KBasipaTHbBIN TPEXUIEH HA MHOKUTEIIH.

[IpumensTh npeoOpa3oBaHUS BBIPAKEHUM s pEUIeHUs pa3IMyHbIX 3a7ad4 M3
MaTEMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIBHOM MPAKTUKH.

YpaBHeHHUS U HEPABEHCTBA

Pemarp nuHelHbIE, KBaIPATHBIE YPABHEHUS U PAllMOHAIBHBIE YPABHEHHUS, CBOIALIMECS K
HUM, CUCTEMBI JIBYX YPAaBHEHUH C IBYMS IIEPEMEHHBIMMU.

[IpoBoauTh MpocCTEiIIe NCCIE0BAHNS YPABHEHUN U CUCTEM YPAaBHEHHM, B TOM UHCIE C
IpUMEHEHHEeM TIpadUUecKuX TMpeicTaBlIeHUil (ycTaHaBIMBAaTh, MMEET JHM YpaBHEHUE WIU
crcTeMa ypaBHEHHH pelieHus, €M UIMEET, TO CKOJIBKO, M IIpoyee).
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[lepexoauTs OT clIOBeCHOW (GOPMYIUPOBKH 3a7adn K e€ aireOpandeckoid MOAeTH C
IIOMOIIBI0 COCTaBJICHUS YPAaBHEHMsI WJIM CHCTEMbl ypaBHEHMIl, HWHTEPIPETUPOBAaTh B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4M IOJIY4EHHbIN pe3yNbTar.

[IpuMeHATh CBOMCTBA YUCIIOBBIX HEPABEHCTB AJISl CPABHEHUS, OLIEHKHU, pellaTh JIMHEWHBIE
HEpPaBEHCTBA C OJIHOM MEPEMEHHOM M HUX CHCTEMBbI, JaBaThb I'paUUECKyl0 HLIOCTPALUIO
MHO>KECTBA PELLICHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

D yHKUUHA

[lonumatb ¥  UCHOJB30BaTh  (PYHKIMOHAJIBHBIE TOHATUS U S3bIK  (TEPMUHBL,
CHMBOJIMYECKHE OO003HAYEHUs), OMPENeNATh 3Ha4eHHWe (QYHKIUHM T10 3HAYECHUIO apryMEHTa,
OTIPEIeNIATh CBOMCTBA PYHKIMU 1O €€ TpaduKy.

Crpouts rpaduku 3MeMeHTapHbIX PYHKIUN BUJA:

y = k/x, y = x2, y = X3,y = |x|, y = VX, onuceIBaTh CBOMCTBA YHCIOBON (GYHKIMHK MO €&
rpaduky.

K koHmy oOydyenuss B 9 kiacce oOydarOIIMICS TMOTYYUT CIEAYIOIIUE TPEIMETHBIC
pe3yIbTaThl:

Yucia u BIYUCTICHUS

CpaBHUBaTh U YIOPSAI0UMBATH PAllMOHANIbHBIE U UPPAI[MOHATIbHBIE YHCTIA.

BoinonHaTe apudmeTrueckue NEHCTBUS C pallMOHAIBHBIMU YHCIIAMH, COYeTasl YCTHbIE U
MMCbMEHHBIE TPUEMBI, BHITIOJIHATH BHIYMCIECHUS C HPPALUOHATIBHBIMH YUCIIaMHU.

Haxonuth 3HaueHus cTeneHel ¢ LeNbIMU MMOKa3aTels MU U KOPHEH, BBIUMCIATh 3HAUCHUS
YHCIIOBBIX BBIPA)KEHHHM.

OKpyrasaTh J€HCTBUTENBHBIE YHCIA, BBIIOJIHATH MPUKHIKY pe3yJbTaTa BbIYMCIECHUH,
OLIEHKY YHMCJIOBBIX BBIPAXKEHUH.

YpaBHeHUsI 1 HEPABEHCTBA

Pemate snuHelHble M KBaJpaTHbIC YPABHEHUS, YPAaBHEHMs, CBOJSIIMECS K HHUM,
npocTeiire JpoOHO-pallMOHAIbHbBIE YPAaBHEHMSL.

Pemare cuctemsl IByX JIMHEHHBIX YpaBHEHUI C JBYyMs NEPEMEHHBIMU M CUCTEMBI JIBYX
YPaBHEHMH, B KOTOPBIX OJJHO YPAaBHEHHE HE SIBIISIETCS IMHEHHBIM.

Pemate TekcToBble 3a7auM  anreOpandeckUM CIIOCOOOM C IOMOILBIO COCTaBJIEHUS
YPaBHEHMsI UJIM CUCTEMBI IBYX YPAaBHEHHH C ABYMsI IEPEMEHHBIMU.

[IpoBoaNTh MpocTeiie uccae0BaHus YpAaBHEHUN U CCTEM YpaBHEHMH, B TOM YHCIE C
IPUMEHEHHEM TIpaUuecKuX MpeICTaBIeHU (ycTaHaBIMBAaTh, UMEET JIM ypaBHEHHE WIH
cucTeMa YpaBHEHUH pelieHus, eClii UMEET, TO CKOJIBKO, U IIpoYee).

Pemate nuHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pakaTh peEIIEHUE
HEpaBEHCTB HA YHUCJIOBOM MPSIMOM, 3aIIMChIBATh PEILIEHUE C TIOMOIIbIO CUMBOJIOB.

Pemate cuctembl JMHEWHBIX HEPAaBEHCTB, CHCTEMbl HEpPABEHCTB, BKIIOYAIOIINE
KBaJ[paTHOE HEPAaBEHCTBO, M300pakaTh PEIIEHUE CUCTEMbl HEPABEHCTB HA YMCIOBOM HPAMOI,
3alHCHIBAaTh PELIEHHUE C IOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NP PELIEHUH PA3IMUHBIX 3a1a4.

DyHKUUH

Pacnio3HaBath yHKIIMM U3y4E€HHBIX BUJIOB. [ToKa3pIBaTh CXeMaTUYECKH PACIOIOKEHUE Ha

KOOPIMHATHOM MI0CKOCTH rpadukoB GyHkui Buma: Y = kx, y =kx + b,y = k/x, y = ax2 + bx +
c,y=x3,y= VX, y = |X|, B 3aBUCHMOCTH OT 3Ha4eHU# KO3()(DHUIIMEHTOB, OMUCHIBATH CBONCTBA

GbyHKIUH.
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Ctpouth M HM300pakaTh CXEeMAaTUYECKU TpapUKH KBAJIPATUYHBIX (DYHKIHHA, ONMUCHIBATH
CBOMCTBA KBaAPaTUYHBIX (DYHKIUN N0 UX TpapHKaMm.

Pacno3naBare  kBagpatnyHyro (QyHKOH0 1m0  Qopmyine, TNPUBOAUTH  IPUMEPHI
KBaJPaTHYHBIX QYHKIUI U3 peabHON )KU3HU, PU3UKH, TEOMETPHUH.

YucJ10BbIE MOCJIEJ0BATEILHOCTH H MPOrPeCcCHH

Pacnio3naBate apuMeTHUECKYI0 U T€OMETPUUYECKYIO IPOTPECCUU TIPH Pa3HBIX CIIOCO0axX
3aJaHuUs.

BEINONHATE BBIYMCICHHUS C HCIOJB30BAaHHEM (OPMYNI N-TO wWieHa apu(pMETHYecKOd U
F€OMETPUYECKOU MTPOTrPECCUM, CYMMBI IIEPBBIX N YICHOB.

N300pakaTh WIEHHI MOCIeI0BATEILHOCTH TOUKAMHU Ha KOOPAWHATHOM IJIOCKOCTH.

Pemrate 3amaum, cBsS3aHHBIE C YHCIOBBIMHU IMOCIENIOBATEIBHOCTSIMH, B TOM YHUCIIE 33a9d
13 peasIbHOM JKU3HH (C MCTIOIb30BAaHUEM KaIIbKYIIATOPA, HU(PPOBBIX TEXHOJIOTHI).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIIACC

14

KoauuecTBo yacos DJIeKTPOHHBIE
HaumeHoBaHue pa3ieioB U TeM (undposrbie)
Ne n/m Kontpoabnbie | IlpakTnyeckme
NMPOrpaMMbI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcebl
1 Yucna v BeIunciaeHns. PanmonansHbeIe 25 1 bubaunoreka LIOK
qucliia https://m.edsoo.ru/7f415b90
bubaunoreka LIOK
2 AJIrEOpAMeCKHe BbIpaeHiA 27 1 https://m.edsoo.ru/7f415b90
bub6mmoreka IJOK
3 YPaBHCHHUS  HCPABCHCTBA 20 1 https://m.edsoo.ru/7f415b90
bu6mmoreka IJOK
4 K . D 24 1
OOP/MHATBI H rpaduKn. PyHKIH https://m.edsoo.ru/7f415b90
bu6mmoreka IJOK
> TosToperne u 0bodmenme 6 1 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0



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
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8 KUIIACC
KoanuecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3nesioB U TeM (undposrbie)
Ne n/m Kontpoabnbie | IlpakTnyeckme
NMPOrpaMMbI Bcero o0pa3oBaTe/ibHbIe
padoThI padoThI
pecypcsbl
bubaunoreka LIOK
1 q .K 1
Hncjia U BbIYUCIICHHU S BaJApaTHBIC KOPHU 5 https://m.edsoo.ru/7f417af8
9 Yucna u Berunciaenus. CTeneHs ¢ 1ejIbIM 7 bubaunoreka LIOK
I0Ka3aTeseM https://m.edsoo.ru/7f417af8
3 AnreOpandeckue BRIPaKECHUSI. 5 1 bubmoreka [IOK
KBanpartHblil TpéxuineH https://m.edsoo.ru/7f417af8
4 Anrebpanveckre BhIPaKEHHUS. 15 1 bu6mmoreka LIOK
Anredpaunueckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHeHus 1 HepaBeHCTBa. KBampaTtHbIe 15 1 bu6mmorexa LJOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 YpaBHenus u HepaBeHCTBA. CHCTEMBI 13 bu6mmorexa LJOK
ypaBHEHU M https://m.edsoo.ru/7f417af8
bu6mmoreka LJOK
7 YpaBHeHus 1 HepaBeHCTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7417af8
bubmmoreka LJOK
8 DyrKiH. OCHOBHEIC NORATHA ° https://m.edsoo.ru/7f417af8
Bbubnuoreka IJOK
d Dyrxim. Hucnossie dynicumn 9 https://m.edsoo.ru/7f417af8
Bbubnuoreka IJOK
10 TosToperne n 0dodmenme 6 2 https://m.edsoo.ru/7f417af8
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0



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
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9 KJIACC
KoanuecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3aesioB U TeM (undposrbie)
Kontpoabnbie | IIpakTnyeckue
n/n NMPOrpaMMbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcebl
1 Uwucna u Berancienus. JlelicTBUTEbHEBIE 9 bubnuoreka IJOK
qyuciaa https://m.edsoo.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. Y pABHEHUS C 14 1 bubnuoreka IJOK
OJIHOW MEepEMEHHOU https://m.edsoo.ru/7f419d08
3 YpaBHenus u HepaBeHCTBA. CHCTEMBI 14 1 bubmoreka [IOK
yYpaBHEHUI https://m.edsoo.ru/7f419d08
bub6mmoreka IJOK
4 YpaBHeHus 1 HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bu6mmoreka IJOK
) o 16 1
JHIIWA https://m.edsoo.ru/7f419d08
bu6mmoreka IJOK
6 UrcnoBble MOCIeA0BaTENbHOCTH 15 1 https://m.edsoo.ru/7f419d08
IToBTOpEHME, 0000IICHNE, CHCTEMATH3AITUS bubnmoreka IJOK
7 N 18 1
3HaHUU https://m.edsoo.ru/7f419d08
OBLIEE KOJIMYECTBO YACOB 11O ITPOI'PAMME 102 6 0



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
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IPOBEPSAEMBIE TPEBOBAHMSA K PE3YJIbTATAM OCBOEHHSA OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

7 KIIACC
Kon .
IIpoBepsieMble peAMETHBIE Pe3yabTAThl 0CBOCHHS OCHOBHOI
NpoBepPseMOro .
o0pa3oBaTe/bLHON MPOrpaMMbl OCHOBHOIO 00111ero 00pa3oBaHus
pe3yabTaTa
1 Yucna v BIYUCIECHUSA
11 BeimonusaTh, coderas yCTHbIE M INHUChbMEHHBbIE NPUEMBI, apuMeETHUYeCKUe
' JEMCTBUS C PallMOHAIBHBIMU YHCIaMU
Haxogutp 3Ha4eHWS 4YHCIOBBIX BBIPAKEHUH, NPUMEHATH Pa3HOOOpa3HbBIE
1.2 CocoObl W TPHUEMBI BBIYUCIEHUS 3HAYEHWUH JAPOOHBIX  BBIPAKEHUH,
coJiepKamux OOBIKHOBEHHBIC U JECATHIHEIE TPOOH
[epexonuTh oT omHON (popMBI 3amucu Yucen K JIpyroi (mpeoOpa3oBHIBATH
1.3 JECATUYHYIO JpOo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JCCSITHIHYIO TPOOh)
14 CpaBHHBATH U YIIOPSIOYNBATH PAIlMOHAIBHBIC YHCIIA
15 OKpyTIATE YHCIIa
BbINONHATh NPUKKUIKY U OLEHKY pe3yJbTaTa BbIUMCICHUHN, OLIEHKY 3HAUYCHUH
1.6 YHCJIOBBIX BBIPaKEHUH. BBINONHATE AEHCTBUS CO CTENEHSIMU C HATYpajIbHbIMU
IIOKa3aTeNIs MU
17 [IpuMeHATH NpU3HAKU JEIMMOCTH, PA3JIOKEHNE Ha MHOKUTEIHN HAaTypalbHBIX
' qrcen
Pemate npakTHKO-OpHEHTUPOBAHHbBIC 3aJayd, CBSI3aHHBIE C OTHOLICHHEM
18 BEJIMYMH, IPONOPLIHOHAIBHOCTBIO BEJIMYHUH, MPOLEHTAMHU, HHTEPIPETHPOBAT
' pe3ynbTaThl pelieHHs 3a7ad ¢ y4ETOM OrPAaHUYEHMH, CBS3aHHBIX CO
CBOMCTBaMHU PacCMaTPUBAEMBIX O0BEKTOB
2 Anrebpanveckre BhIpaXKeHUS
21 Hcnonp3oBaTh anredpanydecKyto TEPMUHOIOIHIO M CUMBOJIMKY, IPUMEHSTH €€
' B [IPOLIECCE OCBOCHUS YUEOHOr0 MaTepuasa
25 Haxomute 3HaueHnss OyKBEHHBIX BBIPAKEHHH NpH 3aJaHHBIX 3HAYCHHIX
' MIepEMEHHBIX
93 BeimonuaTe mpeoOpazoBaHMs LEJIOro BBIPAXKEHUSI B MHOTOWIEH NPUBEICHUEM
' MOJOOHBIX ClIaraeMbIX, PACKPBITHEM CKOOOK
2.4 BbImonHAT yMHOXKEHHME OJHOWIEHA Ha MHOTOWIEH W MHOroOWwIieHa Ha
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MHOT'OWICH, IPUMCHATH (I)OpMYJ'ILI KBaJpaTa CYMMBI U KBaJApaTa pa3HOCTH

OCYHIGCTBJ'ISITI: Pa3I0KECHUE MHOTI'OWICHOB Ha MHOXHUTCIW C I[MOMOIIBIO

25 BBIHECEHHsI 3a CKOOKM OOLIero MHOXHTENS, TPYNIUPOBKH ClaraeMblX,
npuMeHeHHsT HOpMyIT COKpaIIEHHOTO YMHOXEHUS
26 [TpumensaTs mpeobpa3zoBaHUsi MHOTOUWICHOB JIJIsI PEIICHHSI Pa3IMiHbIX 337124 U3
' MaTEeMAaTUKH, CMEXHBIX IPEAMETOB, U3 peabHON MPAKTUKH
97 Hcnonb30BaTh CBOWCTBA CTENEHEH C HATypaJbHBIMU MOKAa3aTENIAMHU I
' npeoOpa3oBaHuUsl BBIPAKEHUH
3 VYpaBHeHHS U HEPABEHCTBA
PemaTte nuHENHBIE ypaBHEHUS C OJHOW IIEPEMEHHOM, IPUMEHsSS IpaBUia
3.1 nepexofa OT HMCXOJHOTO YpaBHEHHS K pPaBHOCHIBHOMY emy. llpoBepsTs,
ABIISIETCS JIM YNCIIO KOPHEM YpaBHEHUS
3.2 [IpumensaTs rpadudeckre METOAB! MPH PEIIeHUH JIMHEWHBIX YPaBHEHUH U WX
' CUCTEM
33 [lonbupare mpuMepsl Tap 4YHCeN, SBJIAIOMIMXCS pEIICHHEM JHHEWHOro
' YpaBHEHUS C IByMs TIeEpEMEHHBIMU
CTpouTh B KOOPIMHATHOH IIIOCKOCTH TPpaUK JMHEHHOTO YPaBHEHHS C JBYMS
3.4 MEPEeMEHHBIMH;, MONB3YACh TpaUKOM, TPUBOIAUTH IPUMEPHl PEIICHUSI
YpaBHEHUS
35 Pemats cucTeMsl IByX JIMHEHHBIX ypaBHEHHWH C ABYMS IIEPEMEHHBIMH, B TOM
' qucie rpaduIecKu
CocraBnaTe M pewiath JMHEHHOE YPaBHEHHE WM CHCTEMY JIMHEHHBIX
3.6 YPaBHEHHI IO YCIIOBHIO 3aJladyd, HHTEPIPETHPOBAaTh B COOTBETCTBUM C
KOHTEKCTOM 3aJja4d IIOIY4YECHHBIN pe3yabTaT
4 Koopaunats! u rpaduku. OyHKIINN
N3obpakath Ha KOOPAMHATHON MPSMOWM TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
4.1 KOOpAWHATaM, Jy4H, OTpe3KH, HHTEpBaJbl, 3allCHIBAaTh  YHCIOBBIE
MIPOMEXYTKHU Ha aJIreOpandecKoM s3bIKe
4.2 OtmeuaTs B KOOPIMHATHOM IMIIOCKOCTH TOYKHU IO 33JaHHBIM KOOpAMHATAM
4.3 CrtpouTts rpaduku uHeHHBIX QyHKINE. CTpouTh Tpaduk QyHKINN Y = [X]|
OnwuceiBaTh € TOMOMIBIO (YHKIMH W3BECTHBIE 3aBUCHMOCTH MEXIY
4.4 BEJIMYMHAMH: CKOPOCTb, BPEMS, PACCTOSHHUE, LIEHY, KOJIUYECTBO, CTOMMOCTb,
MIPOU3BOJAUTEIBHOCTD, BpeMsi, 00bEM paboThI
4.5 Haxonuts 3HaueHne GyHKUUH 110 3HAYCHHUIO €€ apryMeHTa
[lonumarp rpaduueckuil cnocod mpencTaBleHHs W aHauu3a HH(oOpManuy,
4.6 U3BNIEKaThb M HWHTEPIPETUPOBaTh HH(POpMaIMI0O U3 TrpadUKOB peabHbBIX

MPOLIECCOB U 3aBUCUMOCTEH
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8 KIIACC
Kon .
IIpoBepsieMble peAMETHBIE Pe3yabTAThI 0CBOCHHS OCHOBHOI
NpoBepPsAeMOro .
o0pa3oBaTebLHON MPOrpaMMbl OCHOBHOIO 00111ero 00pa3oBaHus
pe3yabTara
1 Uucna v BEIYUCICHUS
Hcnonbs3oBaTh HayalbHbIE MPEICTABIECHUS O MHOXECTBE JEHCTBUTENBHBIX
11 yucen s CpaBHEHWsS, OKPYIJICHHsS U BBIUMCICHUH, W300paxarth
JIEHCTBUTENBHBIC YMCIIA TOUKAMHM HA KOOPIUHATHON NPSIMOM
[lpuMeHsATh, TOHATHE apUPMETHUYECKOrO KBAJIPaTHOrO KOPHS, HAaXOAUTh
12 KBaJpaTHble KOPHH, HCIONb3ySd TpPH HEOOXOAMMOCTH  KaJbKYJISATOD,
' BBHITIOJTHATH MTPE0Opa30BaHUS BBIPAKEHHI, COAEPKAIIUX KBaJpaTHBIE KOPHH,
HCIIONb3Ys CBOMCTBA KOpHEN
13 Hcnonp3oBaTh 3amucu OOJBIIMX W MAaJBIX YHCEN C MOMOIIBIO JECATUYHBIX
' npobeii u creneneit yncia 10
2 AJreOpanvecKue BEIpaKeHUs
21 IIpuMeHATs TOHATHE CTENEHW C LEIbIM  IOKa3aTelleM, BBINOIHATh
' 1peo0pa3oBaHMs BEIPAKEHUH, COAEPIKALIUX CTEIEHH C IIeIbIM II0Ka3aTeeM
25 BBITIONHATE TOXIECTBEHHBIC PE0Opa30BaHMs palMOHAIBHBIX BBIPAXKCHUH Ha
' OCHOBE IPABIJI JEHCTBUI HA/l MHOTOWIEHAMH U anre0pandecKuMu Jpo0sIMu
2.3 PacknanpiBath KBaipaTHBIN TPEXUIIEH HA MHOKUTEIU
24 [IpumensaTe npeoOpa3oBaHUs BBIPAKEHUN AJISL PELLICHHs Pa3jIMYHBIX 33434 U3
' MaTeMAaTHKH, CMEKHBIX IPEIMETOB, U3 PEAIBHON NPAKTUKH
3 YpaBHEHUS U HEPABCHCTBA
31 Pemars nuHElHBIE, KBaJpaTHBIE YpaBHEHUS M pPalMOHAIbHBIE YpaBHEHUS,
' CBOIAIIMECSA K HUM, CHCTEMBI IBYX YPaBHEHUH C IBYMs IIEpEMEHHBIMU
IIpoBomuTe mpocTeiivie UCcCAeqOBaHUsl YPABHEHUNW U CUCTEM YpaBHEHHI, B
3.9 TOM YHCIIE€ C NMPUMEHEHHEM TpadUvecKUX NpeACcTaBiIeHUil (yCTaHABIMBATH,
' MMEEeT M YpaBHEHHE WM CHCTEMa YPaBHEHUH DEIICHUA, €CIM HUMEET, TO
CKOITBKO, H TIpoYee)
[lepexonuth OT cioBecHOH (OPMYIMPOBKU 3aaadd K €€ anreOpanveckor
33 MOJENHA C TOMOLIBI0 COCTaBICHMSI YPABHEHHS WM CHCTEMBI ypaBHEHMHI,
' MHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJaull IOITY4EHHBIN
pe3ynbpTaT
[IpuMeHATH cBOICTBa YHCIOBBIX HEPABEHCTB ISl CPABHEHUS, OLIEHKH, PELIaTh
3.4 JUHEWHbIE HEPaBEHCTBA C OJHOW TNIEPEMEHHOM M HUX CHCTEMBI, [aBaTh

r‘pa(bnquKon HWIUTIOCTPAIIUI0 MHOKECTBA peIHeHI/Iﬁ HCEPAaBCHCTBA, CHUCTCMbI
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HEpaBEHCTB
4 OyHKIIUN
[lonumatps ¥ WCHONB30BaTh (YHKUMOHAIBHBIC MOHATHS U SI3BIK (TEPMUHBI,
4.1 CHUMBOJINYECKHE 0003HAYCHUS), OMPENENATh 3HAUCHHE (QYHKIMH 110 3HAYCHHIO
apryMeHTa, ONpeeNsTh CBOMCTBA GYHKIMH MO €€ TpaguKy
Crpoutb rpaduKy deMeHTapHBIX GYHKIUH BUIA:
y=k/x
4.2 y
k/x
, Y =X2,y = X3, Yy = x|, onMChIBaTh CBOWCTBA YHCIOBOM QYHKIMH N0 €€ TpauKy
9 KJIACC
Kon .
IIpoBepsieMble MpeAMeTHBIE Pe3yIbTATHI 0CBOEHUSI OCHOBHOM
NPoBepPsieMOro .
o0pa3oBaTe/bHOIl NPOrpaMMBbl OCHOBHOT'O 0011 ero 00pa3oBaHus
pe3yJbTara
1 Uwcna v BBIYMCIEHUS
11 CpaBHHBATH U YIIOPSIOYNBATH PAIMOHAIBHBIC M HPPAIMOHATILHBIC THCIIA
BeimonuaTe apudmernyeckue 1eicTBUS C pallMOHAIbHBIMU M CIaMU, COYeTast
1.2 yCTHBIE M IHUCbMEHHbIE  NPHUEMBI,  BBINONHATH  BBIYHUCIEHHUS  C
HppalMOHATIBHBIMU YHCIIAMH
13 Haxogute 3HadeHWs CTENEHEW C LENbIMM IIOKa3aTesIMM M KOPHEH,
BBIUUCIIATH 3HAYECHUS YHCIIOBBIX BBIPAXKEHUH
OKpyriaTe [OeHCTBUTENbHBIE YHWCIA, BBIIONHATH MPUKUIKY peE3yJbTaTa
14
BBIUMCIICHUH, OLICHKY YMCIIOBBIX BBIPAXKEHUI
2 YpaBHEeHUS U HEPABEHCTBA
PemaTs sinHeliHBIe M KBaJpaTHbBIC YPAaBHEHMs, ypPaBHEHMs, CBOISILHUECT K
21
HUM, IpOcTelIre APOOHO-PallMOHAIbHbIE yPaBHEHUS
PemwaTe cucremMbl ABYX JMHEHHBIX YpaBHEHHH C ABYMsI IEPEMEHHBIMH H
2.2 CHCTEMBbl JIBYX YpPaBHEHHH, B KOTOPBIX OJHO YpAaBHEHHE HE SBIISETCS
JUHEHHBIM
Pemwate TekcroBBle 3aauM  aireOpaMyuecKMM CIIOCOOOM C  TIOMOIIBIO
2.3

COCTAaBJICHUA yYpaBHCHHA WM CUCTEMbI JIBYX ypaBHeHI/Iﬁ C JBYyM:A
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NEePEMCHHBIMU

HpOBO):[I/ITI: HpOCTeﬁmHe HUCCICAOBaHUs ypaBHCHI/Iﬁ 1N CUCTEM ypaBHCHI/IP'I, B

TOM 4YHUCIC C TPHUMCHCHUEM rpa(pnqecxnx Hpe,[[CTaBJ'IeHI/Iﬁ (HaanMep,

24 yCTaHaBJIUMBATb, UMCCT JIM YpPaBHCHUC HJIU CHCTEMaA ypaBHeHI/Iﬁ peuicHus,
€CITH UMEET, TO CKOJIBKO)
Pemate nuHeiiHBIE HepaBeHCTBa, KBaJpaTHbIE HEPABEHCTBA, H300pakaTh
25 peuleHue HEpAaBEHCTB Ha YHCIOBOM IIPSMOM, 3alMCBIBATH PELICHUE C
MIOMOIIBIO CHMBOJIOB
Pematn CHUCTEMBI JIMHEWHBIX HEPABCHCTB, CUCTEMBI HCEPABCHCTB,
”6 BKJIIOYAIONIME KBaJPaTHOE HEPABEHCTBO, W300pa)kaTh pEIICHHE CHCTEMBI
. HEPaBCHCTB Ha YK CJIOBOM HpHMOfI, 3alMUChIBaTh PEHICHUE C TIOMOIIBIO
CHMBOJIOB
2.7 Hcrnonb30BaTh HEPABEHCTBA IIPU PELLIEHUN Pa3IMYHbIX 3a/1a4
3 OyHKIMH
Pacno3nasatb q)YHKIII/II/I HN3YYCHHBIX BHUIOB. TToka3pIBaTh cXeMaTHYECKH
31 pacroyioXXeHne Ha KOOPJMHATHOM IUIOCKOCTH TpaduKoB (QYHKIMA BHJIA:
' y=kx, y=kx+b, y=k/X, y=ax2+bx+C, B 3aBHCHMOCTH OT 3HAYEHHI
KO3 GHUIUCHTOB, OIUCHIBATH CBOMCTBA (DYHKIIUI
39 [Toka3piBaTh CXEMAaTHYECKH PACIIONOKEHHE HAa KOOPIAMHATHOW TIOCKOCTH
' rpadukoB QpyHKIHHI Buga Y = VX, Y = |X| u onuchIBaTh CBOMCTBA (PyHKIIUI
33 Crpouts U M300pakaTh CXEMAaTHYeCKH Tpa(uKu KBaAPAaTUYIHBIX (YHKIIHH,
' OITMCHIBATh CBOMCTBA KBAIPATHYHBIX (DYHKITUI 1O MX TpaduKam
34 PacrioznaBaTh KBampaTHdHyIO0 (YHKIHIO TIO (OpPMYIe, MPUBOINUTE MIPUMEPHI
' KBaIpaTHYHBIX (PYHKIWH U3 peaNbHON KU3HU, (PH3UKH, TEOMETPUU
4 Apudmerndeckast © TeOMETPUIECKast MPOTPECCHH
i1 PacrioznaBaTh apupMETHIECKYIO U TEOMETPHUECKYIO IIPOTPECCUU TIPU PA3HBIX
' croco0ax 3a1aHus
40 BemonHATE  BBIYMCIEHWS C WCHOJB30BaHWEM (QOpMyNT N-TO  dYiIeHa
' apu(MeTHIECKOi 1 TeOMETPUIECKON IPOTrpecChii, CyMMBI TIEPBBIX N YJICHOB
43 N300pakath YIEHBI IOCIEAOBATEIBHOCTH TOYKAMH Ha KOOPJIMHATHOM
' IIJIOCKOCTH
Pemarte 3amaum, CBS3aHHBIE C YUCIOBBIMH MOCIENOBATEIHHOCTSIMH, B TOM
4.4 yucie 3aJadyd M3 peajbHOM XHU3HU (C HCIIONB30BAHUEM KalbKYJsITOpa,

UU(POBBIX TEXHOJIOTHIA)
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IMPOBEPAEMBIE 2JIEMEHTBI COAEP)KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT coAep:KaHUS
1 Uucna v BEIYUCICHUS
Jpobu 0OBIKHOBEHHBIC U JIECSITUYHBIE, TIEPEX0l OT OIHOW (OPMBI 3amucu apodei K
1.1 npyroil. IloHsTHE panMOHAIBHOTO YHCIA, 3alKCh, CPABHEHHUE, YIIOPSIOYMBAHUE
palMOHaIBHBIX YHCEN

12 Apudmernyeckne AeHCTBUS C palMOHAIBHBIMA 4YHMCIaMu. Perienue 3agad 3
' peaybHOM NMPaKTHKU Ha YacTH, Ha APOOH

13 Crenenp ¢ HaTypaJbHBIM ITOKa3aTeNleM: OIpeseneHne, mpeoOpa3oBaHe BRIPAKEHUI
' Ha OCHOBE OIPEIEIICHH S, 3aIICh OOIBITIX YHCET

14 [IporeHTsl, 3ammMch MPOIEHTOB B BHAE ApoOWM M IpoOM B BHUAE MPOIEHTOB. 1ph
' OCHOBHBIE 33J]a91 Ha MPOIEHTHI, pelIeHue 3a/1a49 U3 PEaTbHON MPaKTHKU

15 [IpuMeHeHue NPU3HAKOB MAETUMOCTH, Pa3jIOKEHWE HAa MHOXMTEIU HaTypalbHbIX
' qrceln

1.6 PeasibHbIE 3aBUCUMOCTH, B TOM 4HCII€ IpAMas U 00paTHas IPOIOPLIMOHAIBHOCTH
2 AnreOpanvecKkre BbIpaXKCHHS

21 IlepemenHble, YUCIOBOE 3HAUEHUE BBIPAKEHUS C MepeMeHHoW. JlomycTumelie
' 3Ha4YEHUs! IEPEMEHHBIX

95 [IpencraBneHne 3aBUCHMOCTH MEXIy BeIMYHMHAMU B Buae (opmyssl. Berancienus
' o popmynam

2.3 IIpeoOpa3oBanue OyKBEHHBIX BBIPAYKEHUH, TOXKAECTBEHHO PABHBIE BBIPAXKEHU S

24 CBOIiCTBa CTENEHH C HATYPAIBHBIM MIOKa3aTeNeM

95 Opnouwnensl u MHorowieHol. CreneHb MHorowieHa. CroXeHHE, BBIYMTaHHUE,
' YMHOXEHHE MHOTOWICHOB

26 DopMysbl COKpaIIEHHOIO YMHOXKEHHS: KBaIpaT CyMMbl W KBaApaT pPa3HOCTH.
' ®dopmyna pa3HOCTH KBaJpaTOB. Pa3noxeHue MHOIOWIEHOB HA MHOXKHUTEIH
3 YpaBHEeHHA

31 VYpaBHeHHE, KOpPEHb YypaBHEHMs, TMpaBWja IpeoOpa3oBaHMUs  YypaBHEHUS,
' PaBHOCHJIBHOCTb ypaBHEHHUH

3.9 JluneitHoe ypaBHEHHE ¢ OTHOM MEPEMEHHOW, YUCIO KOPHEW JTUHEHMHOrOo ypaBHEHHS,
' pelIeHne TUHEWHBIX YpaBHEHUN

3.3 CocraBieHne ypaBHEHHH IO YCIOBHIO 3ajauyd. PelleHue TEKCTOBBIX 3alad C
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IIOMOILBIO YPABHEHUN

3.4 JluHeitHOE ypaBHEHUE C ABYMS MTEPEMEHHBIMHU U €ro rpaduk
Cucrema JBYX JIMHEHHBIX ypaBHEHHH ¢ AByMS NepeMEHHBIMH. PemieHue cuctem
3.5 ypaBHEHUH CHOCOOOM TOACTaHOBKH. [IpuMepsl pelieHHsi TEKCTOBBIX 3a/ady ¢
MOMOUIBIO CUCTEM ypaBHEHUI

4 Koopmunats! u rpaduku. @yHKINMI

4.1 Koopaunara Touku Ha mpsiMoit

42 YucnoBble NPOMEXYTKH. PaccrosHME MEXIy MABYMs TOUYKAMHM KOOPAMHATHOM
' IPSIMOU

43 [pssmoyroneHas cucrema koopauHat, ocu OX u Oy. Abciucca U OpAMHATA TOYKH Ha
' KOOPJUHATHOM MJIOCKOCTH

a4 [Mpumepsr TpaduroB, 3agaHHBIX GopMmynamu. UYUreHue TpadUKOB peasbHBIX
' 3aBUCUMOCTEN

4.5 Houstre pynkunu. I'paduk Gynxumuu. ColictBa QyHKIHIH

4.6 Jluneitnas ¢pynkius, e€ rpaduk. ['paduk Gyrknmm y = [x|

4.7 I'paduueckoe pemeHne TMHEWHBIX YPAaBHEHUH W CHCTEM JIMHEHHBIX YpaBHEHHH

8 KIIACC
Kon IIpoBepsieMblii 3J1IeMEHT coJepKaAHUS

1 Uwicna v BBIYHACIEHUS

11 Ksamparuerit kopeHb u3 uncia. [loHsaTre 006 mppalrtmoHaIbHOM vmciie. [lecsaTrnanbie
' MpUOJIMKEHNSI HPPALMOHATIBHBIX YMCEI

19 CpoiictBa apu(METHYECKMX KBAaApaTHBIX KOPHEH W HUX MPHUMEHEHHE K
' Ipeo0pa30BaHMIO YHMCIOBBIX BHIPAXKEHUN U BBIYMCICHUAM. JleficTBUTEIbHbIE YHCIa

1.3 CremneHb ¢ LenbIM MoKaszaTeneM U e€ ceoicTBa. CTaHAapTHAS 3alKUCh Yucia
2 Anrebpanveckre BhIpaXKeHUS

21 KBazpaTHslil TpéXwieH, pa3inokeHue KBaAPaTHOTO TPEXWICHA HA MHOXKHTEIU

2.2 Anrebpandeckas qpodb. OCHOBHOE CBOMCTBO anreOpandeckoi Apoou

2.3 CrnoxeHue, BEIYUTAHHE, YMHOKEHHE, JEICHUE aNre0Opandeckux podei

2.4 ParmonansHbIE BRIpaXKEHUS U UX PE0Opa3oBaHUe
3 YpaBHEHHS U HEpPAaBEHCTBA

3.1 KBanpatHoe ypaBHeHue, popmyna KopHel KBagpaTHOro ypasaeHus. Teopema Buera

3.2 Pemenne ypaBHeHUi, CBOASIIMXCS K TMHEHHBIM U KBaAPATHBIM

3.3 [pocreiimme npoOHO-paOHAIBHBIE YPaBHEHUS
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I'paduueckas wuHTEpnpeTanus YpaBHEHMH C [BYMs IEPEMEHHBIMH M CHCTEM

3.4 JUHEHHBIX ypaBHEHHH C JByMs IepeMeHHbIMH. [IpuMepsl pemieHus CUCTEM
HETMHEHHBIX YpaBHEHUH C JBYMSI IIEpEMEHHBIMU
3.5 PerieHre TEeKCTOBBIX 3a/a4 aIreOpanvyeckuM CriocoooM
3.6 UmcioBble HEPABEHCTBA U X CBOMCTBA
3.7 HepaeHcTBo ¢ 0/1HOM NepeMeHHOI
3.8 PaBHOCHIIBEHOCTH HEPaBEHCTB
3.9 JluHeiiHbIe HEpaBEHCTBA C OJJHOM MepeMEeHHON
3.10 Cucrembl TMHEHHBIX HEPABEHCTB C OJJHOM TEPEMEHHOM
4 OYHKITIU
41 [ouste ¢ynkuuu. OO6nacTh onpeneneHUs W MHOXKECTBO 3HA4YeHHH (DyHKIHU.
' CriocoObl 3a1aHust PyHKITHHA
4.2 I'padux pyrkuun. Urenne cBoiicTB GyHKIUH 110 e€ rpaduky
4.3 [Mpumepsl rpaduKoB QYHKITUH, OTPaXKAIOIIUX PeabHBIE MPOIIECCH
4l OyHKIMH, OMUCHIBAIOIIIE TPSIMYIO0 U 00paTHYIO IPOMOPIUOHATBHBIC 3aBUCHMOCTH,
' UX TpauKu
4.5 OyHKINH Y =X2, Y = X3
4.6 Oyukuun Yy = X, Y = |x|
4.7 I'paduueckoe perieHrne ypaBHSHHUI U CUCTEM YPaBHCHUM
9 KIIACC
Kon IIpoBepsieMblii 3J1IeMEHT coJepKaAHUS
1 Uwicna v BBIYHCIEHUS
11 PanmonanbHBle Yncia, MpparMOHAIBHBIE YHCNa, KOHEYHBIE U OCCKOHEUHBIC JIECSTHIHBIC
' Ipodu
MHOXeCTBO IEHCTBUTENBHBIX YHCEN, JICHCTBUTENBHBIE YHCIA KaK OECKOHCYHBIE
12 JeCATUYHBIE JApoOM. B3aWmMHO OJHO3HAYHOE COOTBETCTBHE MEXIY MHOXKECTBOM
JEHCTBUTENBHBIX YHCEN U KOOPIMHATHON npsiMoi. CpaBHEHUE AEHCTBUTENbHBIX YHCEI
1.3 Apudmerndeckue AefCTBUS ¢ I1SHCTBUTEIBHBIMH YUCIAMHU
W3mepenusi, npuOMKEHUS, OIECHKH. Pa3Mepsl OOBEKTOB OKpYXKAroOLIEro MHpa,
14 JUTUTETBHOCTB MPOLIECCOB B OKpYKatomieM Mupe. [IpubmmkénHoe 3HaYeHNe BETUYUHEI,
' TOYHOCTh TpuOMmKeHus. Okpyrinenue uyucen. [Ipukuaka W OIEHKa pe3yabTaTOB
BBIYHMCICHUH
2 VYpaBHEHHS U HEpaBEHCTBA
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2.1 YpaBHeHUs ¢ OJTHOM TepeMEHHOM

2.2 Jlunetinoe ypaBHeHHe. Penienue ypaBHEHUN, CBOJSIIUXCS K JIMHEHHBIM

2.3 KsaapaTtHoe ypaBHeHue. PerieHrne ypaBHEHU, CBOASAIIMXCS K KBaJPATHBIM

24 bukBanpatHoe ypaBHeHue. IIpuMepsl penieHUS YpPAaBHEHMH TPETbed W UYeTBEPTOM
' CTEIEHEN pa3I0KEHUEM Ha MHOKUTEIN

25 Pemenne npoOHO-paliMOHaTBHBIX YPaBHEHHH

2.6 Cucremsl ypaBHEHUI

2.7 VYpaBHeHHE C IBYMSI IEPEMEHHBIMU U €ro rpaduk

2.8 Pemenue cucrem ByX JIMHEHHBIX YPaBHEHHUM C IByMsI IIEPEMEHHBIMU

29 Pewienue cuctemM ABYyX ypaBHEHU, OJHO M3 KOTOPBIX JIMHEWHOE, a IPyroe — BTOPOM
' CTEICHU

2.10 I'paduueckas nHTEpHIpEeTAlMS CUCTEMBI YPaBHEHHI C IBYMSI IIEpEMEHHBIMH

211 Pemenme TEKCTOBBIX 3a/1a4 aredpandecKuM CriocoooM

212 UrcnoBble HEpaBEHCTBA U UX CBOWCTBA

2.13 Pemenne TMHEHHBIX HEPABEHCTB C OJTHOW TTEPEMEHHOMN

2.14 Pemienue cucreM TMHEWHBIX HEPABEHCTB C OJIHOM MEepEMEHHON

2.15 KBazapaTHbIe HepaBEeHCTBA

216 I'paduueckas uwHTepIpeTanMss HEPABEHCTB HM CHUCTEM HEPAaBEHCTB C  JBYMS
' repeMeHHBIMU
3 OyHKIINN

31 KBagpatwunas ¢yakmms, e€ rpaduk u cBoiictBa. IlapaGona, KOOpAWHATHI BEPIITHHEI
' 1apaboITbl, 0Cb CHMMETPHH TapaboITbI

3.2 I'paduku dynkiwmii y=Kx, y=kx+b u ux coiictsa

3.3 I'paduku dynkiwmii y=K/X, y = X3 u ux cBoiictBa

3.4 I'pacdmku hyHKIMIT , 1 UX CBOMCTBA
4 UwcnoBble MOCe0BaTebHOCTH

41 Onpenenenrie W CIOCOOBI 3aJaHUS YHCIOBBIX TOCIENOBATENBHOCTEH. 3adaHue
' MTOCTIEIOBATENFHOCTH PEKYPPEHTHON (GOpMYIIOi U popMyIIoi N-To djieHa

42 Apudmernyeckas nporpeccusi. @opMynbl N-To wieHa apu(METHIECKOW MPOTPECcCHH,
' CYMMBI TIEPBBIX N WICHOB

43 I'eomerpuueckast mporpeccusi. PopMynbl N-rO 4ieHa TEOMETPUYECKOW IPOTPECcCHH,
' CYMMBI TIEPBBIX N WICHOB

a4 NzobpakeHre dieHOB apu(METHUECKOW W TeOMETPHUYECKOW MPOrpeccHid TOYKaMH Ha
' KOOPJMHATHOM MIIOCKOCTU. JIMHEHHBIN U SKCIOHEHIIUANBHBINA POCT

45 CoxxHble TPOLEHTHI




IMPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHOM MPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

Kox
MPOBEPSIEMOTO
TpedoBaHUS

IIpoBepsieMble TPeOOBAHMS K NMPEIMETHLIM Pe3yJbTATAM 0CBOEHUS
OCHOBHOIi 00pa3oBaTeJbLHON MPOrPaMMBbI OCHOBHOTO 00111€r0
oOpa3zoBanus Ha ocHoBe DI'OC

YMeHue onepupoBaTh MOHATHSIMH: MHOXECTBO, ITOIAMHOXECTBO, OIEPALUU
Ha/I MHOXXECTBAMH;, YMEHUE OIEPUPOBATH MOHSATHSIMU: Tpad, CBSI3HBIA rpad,
JIEpEBO, LIMKJ, IPUMEHATh UX IIPU PEIIECHUU 3aJa4; YMEHUE HCIIOJIb30BaTh
rpaduyueckoe mpeacTaBiIeHne MHOKECTB ISl ONMCAHUS PeaibHBIX MTPOIIECCOB

U SIBJICHHH, TP PEUICHUH 331249 U3 JPYTUX YIeOHBIX MPEIMETOB

YMeHrne onepupoBaTh IOHATUSIMU: OIPEINECIEHHE, aKCHOMa, Teopema,
JI0Ka3aTeIbCTBO; YMEHHUE PACIO3HABATh UCTUHHBIE U JIOXKHBIE BBICKA3bIBAHUS,
NIPUBOAMTH PUMEPBI X KOHTPIPUMEPBI, CTPOUTH BBICKA3bIBAHUS U OTPHULIAHMS

BBICKA3bIBAHUN

YMeHue oneprupoBaTh MOHITHAME: HATypajabHOE YHCII0, IIPOCTOE U COCTABHOE
YHCII0, AETUMOCTh HAaTypalbHBIX YMCEN, MPU3HAKHU JIEIMMOCTH, II€JI0e YHUCIIO,
MOJyJb YHCIIa, OOBIKHOBEHHASI IPO0b U JIECATUYIHAS APOOb, CTAaHIAPTHBIN BU
YHCclia, PAalMOHAIBFHOE YHCIIO, HPPAIMOHAIBHOE YHCIO, apu(pMeTHIecKun
KBaIpaTHBIN KOPEHb; YMEHUE BBINTOIHATE JEUCTBUS C YHCIAMH, CPABHUBATH U
VIIOPSIOYMBATD YHCHA, MPEACTABIIATh YWCIA Ha KOOPIAWMHATHON TIPSIMOM,
OKpYTJISATh 4HCIAa; yMEHHE JelaTh NPHUKUIKY U OIEHKY pe3yibTara

BBEIYHCIICHUN

YMeHue omepupoBaTh IMOHATHUSMH: CTENEHb C IENbIM  ITOKa3aTeleMm,
apupMETHICCKI KBaIpaTHBI KOpEeHb, MHOTOUJICH, anreOpamdeckas ApoOb,
TOXJIECTBO; 3HAKOMCTBO C KOPHEM HATYypaJbHOW CTEHICHU OOMbINE CIHHIIBI,
yYMEHHE BBITIONHATL PAcYEéThl MO (GopMynaMm, MNpeoOpa3oBaHHs IEIbIX,
JPOOHO-pAIMOHALHBIX BBHIPAKCHUI U BBIPAKCHUN C KOPHSAMH, Pa3iIoKeHHe
MHOTOYJICHA Ha MHOXWTEIH, B TOM YHCIE C HCIONb30BaHHEM (opmyn

Pa3HOCTH KBaJpaTOB U KBaJpaTa CyMMBI U Pa3HOCTH

YMeHue onepupoBaTh MOHATHAMH: YHCIOBOE PaBEHCTBO, YPABHEHHE C OIHOU
MepEMEHHOMN, YUCIIOBOE HEPAaBEHCTBO, HEPABEHCTBO C MEPEMEHHOW; yMEHHE
pemiaTh JMHEHHBIE M KBaJgpaTHbIE YpaBHEHUs, JIpOOHO-pPalMOHAJIbHBIC
YpaBHEHHUSI C OJHOM MEPEMEHHOW, CUCTEMBbl ABYX JIMHEUHBIX YpaBHEHUM,
JVHEHHbIE HEPaBEHCTBA W WX CUCTEMBbI, KBaJpaTHble H JpOOHO-
paloHAIbHBIE HEPABEHCTBA C OJHOW IIEPEMEHHON, B TOM YHCIE IpH

pelieHun 3aJa4 U3 Apyrux IMpeaMCETOB MW IMPAKTHYCCKUX 3adav; YMCHHC
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HCIOJIb30BATh KOOPJWHATHYIO HNPAMYHO W KOOPJAWHATHYIO IIJIOCKOCTH [JId

1/1306pa>1<eHI/1$[ pemeHHﬁ ypaBHCHI/II‘/'I, HEPABCHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUSAMH: (QYHKUHS, Tpaduk (YHKUUH, HYIHA
(GyHKUWHU, TPOMEKYTKH 3HAKOIOCTOSIHCTBA, IPOMEXYTKH BO3pacTaHusl,
yObIBaHUsl, HawOonbllee W HaWMEHbIIee 3HAa4YeHHUs QYHKIUH, YMEHUE
ONEpUPOBATh MOHATHAMHU: TpsiMasg  TPONOPHHUOHATBHOCTh, JIMHEHHAS
GbyHKUMS, KBaApaTUdHas (QYHKOUS, oOOpaTHas MPOMOPLIHOHAIBLHOCTD,
napabona, runepOosa; yMeHHWe CTpOUTh rpadukn QyHKIHUN, HCIOIB30BATH
rpadUKu Al ONpEAEICHUs CBOWCTB TIPOLIECCOB U 3aBHCUMOCTEH, JUIst
peleHus 3a7a4 U3 APYrux yueOHBIX MPEAMETOB U PEeabHOW KH3HU; YMEHUE

BBIpaXaTh (popMyIaMu 3aBUCUMOCTH MEXKIY BETMUYNHAMU

YmMmenue ONCpUpPOBaATh MOHATUAMU: TOCICA0OBATCIILHOCTD, apnq)MemquKasI u
reoMeTpuIecKas MIPOTPECCHUU; yMeHue HCITOJIb30BaTh CBOICTBA
MOCJIeIOBaTENbHOCTEH, (POPMYIBI CyMMBI M OOIIETO wWiCHA TPU PEIICHUH

3a/a4, B TOM YHUCJIE 3a/1a4 U3 JPYTUX yIeOHBIX MPEAMETOB H peaThbHON KU3HU

YMeHne pemaTs 3aa4d pa3HbIX THIOB (B TOM YHCIE Ha MPOIEHTHI, JOIH H
4acTu, JBWXKEHHUE, paboTy, IeHy TOBapOB M CTOMMOCThH TMOKYIIOK W YCIHYT,
HAJOTH, 3aJadyd U3 OOJIACTH YIPAaBICHUS JIMYHBIMH H CEMEHHBIMH
(uHaHCaMM); YMEHHE COCTABISITh BHIPAKEHHS, YPaBHEHWsS, HEPaBCHCTBA H
CUCTEMBl IO YCJIOBHUIO 3aJlayd, MCCICAOBATh IOJIYYEHHOE pEUICHUE U

OLIEHUBATh MPAB/IOMOI00HOCTH MOTYYEHHBIX PE3YIHTaTOB

YMeH#e ornepupoBaTh MOHATHUSAMU: (QUTypa, TOYKA, OTPE3OK, MpsiMasi, Jyd,
JOMaHas, yroj, MHOTOYTONIbHUK, TPEYTONIbHUK, PAaBHOOCAPEHHBIA W
PaBHOCTOPOHHUU TPEYTONbHHUKH, MPSIMOYTONBHBIA TPEYTONbHHUK, MENWaHa,
OmccekTprca U BBICOTA TPEYTONbHUKA, YETHIPEXYTONBHIK, MapajuieorPaMM,
pOMO, TIPSIMOYTONFHUK, KBaAPAT, TPATIENs; OKPYKHOCTh, KPYT, KacaTeabHas;
3HAKOMCTBO C MPOCTPAHCTBEHHBIMH (DHUTypamu; yMEHHE pellaTrh 3aJadd, B
TOM YHCIE€ W3 TOBCEAHEBHON >XM3HM, Ha HAXOXKICHHE TE€OMETPUYECKUX

BEJIMYMH C IPUMEHEHUEM U3yYEHHBIX CBOMCTB (Uryp u (pakroB

10

YMeHue  onepupoBaTh IHOHSATHAMHU: PaBEHCTBO  (QUIYp, PaBEHCTBO
TPEYroJbHUKOB, MapajieIbHOCTh M IMEPIEHAUKYIIPHOCTh MPSIMBIX, YIONl
MEXKIY NPSIMBIMH, TEPIEHINKYISIP, HAKIOHHASA, [IPOeKIHs, nogooue ¢uryp,
MOJOOHbIE TPEYrONbHUKH, CHMMETPHUS OTHOCHTEIBHO TOYKH U TPSIMOI;
yMEHHE pAaclio3HaBaTh paBEHCTBO, CHUMMETPUI0O U moxodue ¢uryp,

MapaJiuiCIbHOCTb U NEPIICHAUKYJIAPHOCTD NMPAMBIX B OKPY’KAIOIIEM MUPC

11

Vmenne OnepupOBaTh MOHATUAMU: UINHA, PACCTOAHUC, YTOJI (BCJ'II/I‘II/IHa yria,
CHHYC MW KOCHUHYC YyrIjia TprI‘OJ'H:HI/IKa), miomanab; YMCHUC OIICHUBATH

pasMepbl IPpEAMETOB U 00BEKTOB B OKpYZKaromemM MUpEe; YMCHHUC IIPUMCHATH
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(hopMynBI IEpEMETpa U TUIOIAAM MHOTOYT'OJBHUKOB, JUIMHBI OKPYXXHOCTH U
IJIOMIaMM  Kpyra, o0beMa MpsIMOYroJdbHOrO TapajuIeenuIeaa, YMEHHE
MPUMEHATh NPU3HAKKM PAaBEHCTBA TPEYTOJbHUKOB, TEOPEMY O CYMME YIJIOB
TpeyroyibHuKa, TeopeMy [ludaropa, TpUroHOMeTpHYECKHUE COOTHOLICHHUSI TSI

BBIYMCIIEHUA IJIMH, PACCTOSIHUMN, TIJI0IIAAeN

12

Ymenne — um3o0paxkarh  Iulockue  GUTYpel W MX  KOMOWHAaImw,
POCTPAaHCTBEHHBIE PUTYPHI OT PYKH, C TIOMOILBIO YePTEKHBIX HHCTPYMEHTOB

1 DJICKTPOHHBIX CPEACTB MO TCKCTOBOMY UJIM CUMBOJIBHOMY OIIMCAHHIO

13

YMeHue OonepupoOBaTh MOHATUAMU: MPAMOYIOJIbHasd CHCTEMAa KOOpAWHAT,
KOOpAWHATbl TOYKH, BEKTOpP, CyMMa BCKTOPOB, IMPOU3BCACHUC BCEKTOpPa Ha
YHCJI0, CKAJIAPHOC IMPOU3BECACHNUEC BCKTOPOB; YMCHHE HCII0JIB30BATh BCKTOPLI
1 KOOpJAWHATHI JJId MPEACTAaBIICHUA NAaHHBIX U PCHICHUA 3aaad, B TOM 4YHCIIC

U3 IPYruX y4eOHBIX MPEIMETOB U PeabHOM KU3HU

14

YMeHne onepupoBaTh MOHATHSMHU: CTOJIOWKOBBIE M KPYTOBBIE IHarpaMMEI,
TabNWIbL, cpefHee apudmMerndyeckoe, MeiauaHa, HanOobIlee U HaMEHbIIee
3HAYEHMs, pa3Max YMCIOBOrO HabOpa; yMEHHUE U3BJIEeKaTh, HHTEPIPETHPOBATH
U Tnpeodpa3oBhiBaTh HH(OPMAIMIO, MPEACTABICHHYIO B TaOiHMIaXx M Ha
JuarpaMMax, OTpa)kaloU[yl0 CBOWCTBA M  XapaKTEPUCTHKU  PEAIbHBIX
MPOLIECCOB W SBJICHUW; YMEHHUE paclio3HaBaThb W3MEHUYMBBIC BEIMYMHBI B

OKpYXKaroIleM MUpe

15

YMeHrne OnepupoBaTh TMOHATHAMH: CIydalHBIA  OMBIT  (CITydalHBIH
SKCIIEPUMEHT), dJIEMEHTApHOE COOBITHE (dJIEMEHTAPHBIA MCXOM) CIYYaiHOTO
OIbITa, CIy4dailHOE COOBITHE, BEPOSITHOCTh COOBITHS; yMEHHE HaXOIUTh
BEpPOSATHOCTH CIy4alHBIX COOBITHII B OMNBITaX C PaBHOBO3MOXKHBIMH
JJEMEHTApHBIMH  COOBITHSAMH;  yMEHHEe  pemaTh 33Jaddl  METOJIOM
OpPTaHM30BAaHHOTO Tepedopa W C HWCIIONB30BAaHUEM TIPaBUJa YMHOXKEHUS;
YMEHHE OIEHUBATh BEPOSITHOCTH PEATHHBIX COOBITHI W SIBICHUI, TOHUMATH
pOTMb  TPAKTUYECKA JOCTOBEPHBIX W MAJIOBEPOSITHBIX  COOBITHH B
OKPY)KalOIeM MHpPE W B KU3HU; 3HAKOMCTBO C TIIOHSITHEM HE3aBHCHMBIX
COOBITHH; 3HAKOMCTBO C 3aKOHOM OOIBIIIMX YHCEN U €r0 POJHI0 B MAaCCOBBIX

SABJICHUAX

16

YMeHue BBIOMPATh MOAXOISAIINNA M3yYEHHBIH METOJ Ul pEIIeHUs 3aJadqH,
MIPUBOJIUTH TMPUMEPHl MaTEMAaTHYECKUX 3aKOHOMEPHOCTeH B TPUPOAE U
JKU3HW, pacClO3HaBaTh TMPOSBIICHHE 3aKOHOB MAaTeMaTHKH B HCKYCCTBE,
OIMCHIBATh OT/ENBbHBIE BBIJAIONINECS PE3yJIbTAaThl, MOJYYEHHBIE B XOJE
Pa3BUTHS MaTEeMAaTHKH KaK HAyKW, MPHBOJWTH MPUMEPHl MaTEMAaTHUECKUX

OTKpBITI/Iﬁ " UX aBTOPOB B OTCUYCCTBCHHOM U BCCMHpHOﬁ HUCTOpUH
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HEPEYEHD 2JIEMEHTOB COJAEPKAHUSA, IPOBEPAEMBIX HA OI'D ITO

MATEMATUKE
Kon IIpoBepsiemMblii 2JIeMEHT coaep:KaHUs
1 Uucna v BEIYUCICHUS
1.1 Harypanbusie u nensie yucna. [I[pu3Haku AeTMMOCTH HENbIX YUCET
1.2 OOBIKHOBCHHBIC U JICCATUYHBIC IPOOH, MIPOIICHTHI, OECKOHEUHBIC TIEPUOTUIESCKUE APOOH
1.3 ParmonansHbie yricna. ApupMeTHIECKIE ONepaluy ¢ paloHaTbHBIME YHCIaMU
14 JeiicTBuTeNbHBIC YKcia. ApupMETHUSCKUE ONIEPaIliU C JCHCTBUTEIbHBIMHA YUCIIAMHU
L5 [MpubnmkEHHBIC BBIYMCICHUS, MTPAaBUIa OKPYTJICHUS, IPUKUJKA U OIICHKAa pe3ylibTaTa
. BBIYMCIIEHUN
2 AJreOpanvecKue BhIpaXKeHUs
21 BykBenHbIe BRIpaKEHHS (BBIPAKEHUS C TIEPEMEHHBIMH )
55 Crenenp ¢ nenbiM mokaszateneM. CTeneHb C panMoOHAJIBHBIM TMoKa3aTeneMm. CBoiicTBa
' CTETIeHH
2.3 MHorouwieHb!
2.4 Anredpaunueckas 1po0b
25 ApudMeTnyeckuii KOpeHb HATypallbHOM creneHH. JledcTBus ¢ apudMeTHUecKUMHU
' KOpHSIMU HaTypallbHOW CTETICHH
3 YpaBHEHUS U HEPABCHCTBA
3.1 Lenbie n qpoOHO-paroHanbHbIe ypaBHEHUS. CUCTEMBI U COBOKYITHOCTH YPaBHEHUH
3.2 Lenbie u qpoOHO-paMoOHATBHBIC HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH HEPABEHCTB
3.3 Pemrenvie TekcTOBBIX 3a1a4
4 UmcIoBBIE MTOCTIEIOBATENLHOCTH
41 ITociienoBaTenIbHOCTH, CIIOCOOBI 3aJaHHUs IT0CIEI0BATEIbHOCTEN
4.2 Apudmernyeckas u reoMmeTpuaeckast nmporpeccuu. Gopmyra CI0XKHBIX MPOIEHTOB
5 OyHKIINN
Oyuakums, crnocoObl 3ananus ¢yHkuuu. I'paduk ¢ynkuuu. O6nacTs ompeneseHus U
- MHOXeCTBO 3HadyeHuil ¢ynkuuu. Hynu ¢yHkimu. [IpoMexyTkd 3HAKOMOCTOSIHCTBA.
o ITpoMexyTKH MOHOTOHHOCTH (YHKIHMH. MaKCUMyMbl W MHHUMYMbI (DYHKIIHH.
Haubonbiiee 1 HauMeHbIIee 3HaUCHUE HYHKITUH HA TPOMEXK YTKE
6 KoopauHathl Ha IPSIMO# | TIIOCKOCTH
6.1 Koopaunatnas npsamas
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6.2 JekapToBBl KOOpAMHATHI Ha TIIOCKOCTH
7 I'eomerpus

7.1 I'eomerpuueckue GpuUrypsr u ux cBOMCTBa

7.2 TpeyronpHUK

7.3 MHOTroyrobHUKH

7.4 OKpYXHOCTb U KpyT

7.5 WzMepeHne TeoMeTpUIecKUX BETNIHH

7.6 Bekrops! Ha miockocTH
8 BeposTHOCTB U cTaTUCTHKA

8.1 OnwucartenbHas CTaTUCTHKA

8.2 Beposarnocts

8.3 Kombunaropuka

8.4 MHuoecTBa

8.5 I'padsr




