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INOACHUTEJIBHAS 3AIINCKA

Anrebpa SBISIETCS OJHUM M3 OINOPHBIX KypCOB OCHOBHOTO 0OIIero oOpa3oBaHUS: OHA
oOecrieunBaeT U3y4yeHue IPyruxX AUCHUIUIMH KaK €CTEeCTBEHHO-HAYyYHOTr0, TAK U TYMaHUTAPHOTO
IUKJIOB, €€ OCBOEHHE HEOOXOIUMO JUIsl MPOJODKEHHUsS 00pa3oBaHUS M JUIS TOBCEIHEBHOM
*U3HU. Pa3zButue y oOydarolmuxcs Hay4HbIX HPEICTaBICHUNW O MPOUCXOXKIACHUM U CYLIHOCTH
anreOpandeckux aOCTpakiui, Crmoco0e OTpPaKCHHs MATEMATHYECKON HayKOW sIBICHUH U
MPOLECCOB B MPHUPOJAE U OOIIECTBE, POJIM MATEeMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUM U B MPAKTUKE CIOCOOCTBYET (OPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHS U KayeCTB
MBIIUICHHS, HEOOXOMUMBIX JUIsI aIaliTalldd B COBPEMEHHOM IM(poBoM obmecTBe. M3yueHue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHUs HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBILIUICHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBAaTH CBOU
NeiCTBUS, BBIBOJBI, (popMyIupoBaTh yTBepkaeHUs. OcBoeHHE Kypca anredOpbl oOecreunBaeT
pa3sBUTHE JIOTUYECKOTO MBIIICHUS OOYYaIOUIMXCSA: OHM HCIONB3YIOT JCAYKTUBHBIE U
WHIYKTUBHBIE PACCYXKACHUs, 0000IIEHNE M KOHKPETH3aluio, abCTparupoBaHWE W AHAJIOTHIO.
OOyuenue anreOpe mpeanonaraeT 3HAYUTEIbHBIA OOBEM CaMOCTOSTENBHON AESITENbHOCTU
o0ydJaromuxcsi, IMO3TOMY CaMOCTOATEIbHOE pelleHue 3a7ady OOydYaroIIUMHUCS  SBISETCS
peanu3anuen 1esTeIbHOCTHOIO IPUHIIKIIA O0yUEHUS.

B crpykType nporpaMMmsl yueOHOTo Kypca « Aiaredpa» yriryO0i€HHOTO U3y4€eHHs OCHOBHOE
MECTO 3aHUMAIOT  COJEp)KaTelbHO-MeToAnYeckre JuHuM: «Yucia ¢ BBIYHUCICHUS,
«AnreOpandeckue BbIpaXEHUs», «YpaBHEHHs U HepaBeHCTBay, «DyHkuuny. Kaxmas uz stux
COJIEpKaTeIbHO-METOUUECKHX JIMHUN Pa3BUBAETCS HAa MPOTSHKEHUM TPEX JIET U3yUeHUs Kypca,
B3aMMOJICHCTBYS C IPYTUMU €ro JUHUAMU. B Xone n3ydyeHus kypca o0ydyaromumcs IpUXoauTCs
JIOTUYECKH PaCCy’KJaTh, MCIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIN S3bIK. B CBSI3W ¢ 3TuUM B
nporpaMMy yueOHOro Kypca «AnreOpa» BKJIIOYEHBI HEKOTOpPbIE OCHOBBI  JIOTHKH,
IPEJCTaBICHHbBIE BO BCEX OCHOBHBIX pa3lenax MaTeMaTHMYecKoro oOpa3oBaHHUs U
CIOCOOCTBYIOIIIME OBJAJACHUIO O0YyYarolIMMHUCS OCHOB YHHUBEPCAIBHOIO MaTeMaTHYECKOTro
a3bika. CojiepKaTeNIbHOM U CTPYKTYpHOH 0COOEHHOCTBIO YUeOHOro Kypca «Anredpa» sBiseTcs
€ro MHTETPUPOBAHHBINA XapakTep.

Copnepxanune nuHuUM «Yucia W BBIUMCICHUSD CIYXKUT OCHOBOM JUIsl JajbHEHIero
U3Y4YEHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYarOIIMXCS JIOTMYECKOTO MBbIIIECHUS,
(OpMHPOBAHUIO YMEHHs MOJIb30BAThCS AITOPUTMAMHU, a TAKXKE NMPHUOOPETEHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOJIUMBIX JJIsi MOBCEJHEBHOM XHU3HHU. Pa3BUTHE MOHATHA O YMCIEe Ha YpPOBHE
OCHOBHOTO 00I11er0 00pa30BaHUs CBSI3aHO C PAllMOHAIBHBIMU M HUPPALUOHAIBHBIMU YHCIIAMHU,
(dhopMHUpPOBAHUEM TIPEACTABICHUIN O NEHCTBUTEIHHOM 4HMCie. 3aBEPIICHUE OCBOCHUS YHUCIOBOM
JUHUH OTHECEHO K CpeHeMY 001eMy 00pa3oBaHUIo.

Conepxanue JAByX anreOpanyeckux JHMHUH — «AnreOpanyeckue BBIPRKEHUS» U
«YpaBHEHUSI M HEpPaBEHCTBa»  CHOCOOCTBYeT  (OPMHUPOBAaHUIO Yy  OOydYaroIIUXCs
MaTeMaTUYeCcKOro armmnapara, HEOOXOJHMMOTo HJisi pEeleHHs 3a7ad MaTeMaTUKH, CMEXHBIX
IPEeIMETOB U OKpY’Karollel pearbHocTH. Ha ypoBHE OCHOBHOIO 00111er0 00pazoBaHusl y4eOHbIN
MaTepuajl TpPYNIHUPYETCs BOKPYT pAalMOHANBbHBIX BBIpaXEHUH. Anredpa JeMOHCTPUPYET
3HaYeHHEe MAaTeMAaTHKH KakK s3blKa UIg TOCTPOCHHUS MaTeMaTHYeCKHUX MOJIeNel, ONMUCaHUs
MPOIIECCOB M SBJICHWH peaqbHOTO MHupa. B 3amaum oOydeHus anreOpe BXOIAT TakkKe
JanpHelee pa3BUTHE aITOPUTMHUYECKOTO MBIIIJICHHUS, HEOOXOAMMOT0, B YAacTHOCTH, I
OCBOCHMS Kypca HWH(GOpPMATUKH, M OBJIQJCHUE HABBIKAMU JEAYKTUBHBIX pacCyXICHHMA.



[IpeoOpa3zoBanre CUMBOJIBHBIX (POPM CIIOCOOCTBYET PAa3BUTHUIO BOOOPaKEHUs, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.

Conepxanvie  (yHKIIMOHATBHO-TPAUUECKOW  JIMHUM  HAIENICHO Ha  IOJy4YeHUe
00y4JaromuMucs 3HaHUN 0 QYHKIMAX KaK BayKHEHIIed MaTeMaTUYeCKON MOAENU ISl OMUCaHUS
U HCCJIEeNOBaHUSl pa3HOOOpa3HBIX IMPOLIECCOB M SBJICHHUM B mpupoje U obmectBe. M3yueHue
MarepHuaja CIIOCOOCTBYET Ppa3BUTHIO y OOYYAIOLIMXCS YMEHHUS HCIIONB30BaTh pa3IMYHBIC
BBIpa3UTENbHBIC CPEICTBA S3bIKa MAaTEMAaTHKU — CJIOBECHOT'O, CHMBOJIMYECKOTO, TPaHuEcKoro,
BHOCHT BKJIaJ] B (hOpPMHUPOBAHKE MPEICTABICHUNA O POJIM MAaTEMATUKH B Pa3BUTHH LUBUIN3ALUU
U KYJIbTYPBI.

YrnyOon€uuelid  Kypc — anreOphl  XapaKTepU3yeTCs  U3YYCHHEM  JOMOJHHUTEIHHOTO
TEOPETUYECKOro almapara M CBSI3aHHBIX C HUM METOJOB pelIeHHs 3ajad. Anredpa sBisercs
SI3BIKOM ISl OIMCAHMA OOBEKTOB M 3aKOHOMEPHOCTEH, CIYXHT OCHOBOM MaTeMaTHYecKOTro
MonenupoBanus. lpu »ToM camMu OOBEKThl MaTeMaTHYECKHX YMO3AKIIOUEHUH U MPUHATHIE B
anreOpe MpaBuiIa UX KOHCTPYHPOBAHUS CIIOCOOCTBYIOT (POPMHUPOBAHUIO YMEHUN OOOCHOBHIBATH
U JOKa3blBaTh CYXKJEHHUS, PAa3BUBAIOT MAaTEMaTHYECKYI) HMHTYUIUIO, KPaTKO M HArjsaHO
PaCKpBIBAIOT MEXAHHU3M JIOTHYECKUX MTOCTPOSHHI U y4aT UX IPUMEHEHUI0. TeM caMmbIM anredpa
3aHMMaeT OJHO W3 BEAYIIUX MeCT B (POPMHUPOBAHMH HAYYHO-TEOPETUUYECKOTO MBIIICHUS
oOyyJarouuxcsi.

Bocnumamenwsnuiit nomenyuan npeomema «Anzedpa) peanusyercs uepes:
noOyX)eHue 00yJaroIINXCs COOJII0AaTh HA YPOKE OOIICTIPUHSITHIC HOPMBI TIOBEJICHHUS, MPAaBHIIA
oOIIeHHs CO CTapUIMMH (IIeJarornyeCKuMu pabOTHUKAMH) U CBEPCTHUKAMH (00y4YaroUIMMHUCS),
NPUHIUNBL Y9eOHONH IUCHMIUIMHBI W CaMOOpraHW3alud. MeToasl M IMpHEMBL: OOCYXKIEeHUE
IpaBuJl OOIICHHUS CO CTapIIUMU (YUYUTEISIMH) U CBEPCTHUKAMU(IIKOJIbHUKAMU), MPUHIIUIIBI
y4eOHOM TUCIMITIIMHBI U CAMOOPTaHU3aIHH;

MpUBJICYCHHE BHHUMAaHHs OOYYaIOIIMXCS K IIEHHOCTHOMY acCleKTy H3ydaeMbIX Ha YpOKax
NPEMETOB, SBICHHH, COOBITMH depe3: oOpalleHWe BHUMAHUS Ha HPABCTBEHHBIC ACTIEKTHI
HAYYHBIX OTKPBITUH, KOTOpbIE HM3Y4arOTCS B JaHHBII MOMEHT Ha YypOKe; Ha MpeJCTaBUTENeiH
VYEHBIX, CBS3aHHBIX C W3YYaeMBIMHU B JaHHBIH MOMEHT TeMaMH, Ha TOT BKJIJ, KOTOPBIH OHH
BHECJIM B Pa3BUTHUE HAIICW CTpaHbl U MUpPA, HA JTIOCTOWHBIE MOPaXKaHUS IPUMEPHI X KU3HU, HA
MOTHUBBI MX TOCTYIIKOB. METONBI M TPHEMBI: OpraHU3aIys padoThl C MOJIyYaeMOl Ha ypOKe
COLIMATIFHO - 3HAUYMMOM WHQoOpMaIMell, MHUIMUPOBAHHE €€ OOCYXKIEHUS, BbICKa3bIBaHUS
00yJaromyMHCs CBOETO MHEHHUS, BEIPAOOTKH CBOETO OTHOIIICHUS;

UCMOJIb30BAaHUE BOCIMTATENBHBIX BO3MOYKHOCTEH colepkaHMs ydeOHOro mnpenmera s
dopmupoBaHUs y OOYYarOIIUXCS POCCHUCKHUX TPATUIMOHHBIX JTyXOBHO-HPABCTBEHHBIX U
COLIMOKYJIBTYPHBIX IIEHHOCTEl. MeToapl W TMpHUEMBl: JEMOHCTpAlUs JeTsAM MpuMepa
OTBETCTBEHHOTO, IpakTaHCKOTO TIOBEJICHHS, MIPOSIBJICHUS YeJI0BEKOITIO0HS u
J00pOCEePAEYHOCTH, Yepe3 MoJ00p COOTBETCTBYIOIUX TEKCTOB JUIS YTEHUS, 3a/1a4 JUIs peleHMs,
MpOOJEMHBIX CUTYaAIIUH JJI 0OCYKJIEHUS B KJ1acce);

BKIIIOUEHHE B YPOK HIPOBBIX TMPOILEAyp, KOTOpPbIE MOMOTAIOT MOAAEpkKaTh MOTHBAIUIO
00yJaromuxcs K MOJIy4eHUIO 3HAaHUH, HaJTA)KWBAHHUIO TIO3UTHBHBIX MEXIMYHOCTHBIX OTHOIICHUH
B KJlacce, MIOMOTal0T YCTAaHOBJICHUIO JOOPOXKEIaTeIbHOM aTMoc(ephbl BO BpeMs YPOKa;
NpUMEHEHHEe Ha YPOKE HWHTEPAKTHBHBIX (OPM pPaOOTHI, CTUMYJIUPYIOMIAX IO3HABATEIBHYIO
MOTHUBAIMIO 00YYarOIIUXCS.

IPUMEHEHHE TIpynnoBod paboThl WM PabOTHI B Mapax, KOTOPbIE CIIOCOOCTBYIOT pPa3BUTHIO
HABBIKOB KOMaHTHOW pabOThl M B3aUMOJACUCTBUIO C APYTUMU 00YJAIOIIUMUCS.

BHIOOp M WCIIOJNIb30BAaHWE HAa YPOKAaX METOJOB, METOJIUK, TEXHOJOTHUH, OKa3bIBAIOIINX
BOCIIUTATEIbHOE BO3JIEHICTBHE HA JIMYHOCTh B COOTBETCTBMM C BOCIHMTATENBHBIM HJICATIOM,
IENBIO U 33/1a9aM1 BOCITUTAHHUS;

WHUIIMUPOBAHUE M TOJJIEPKKa HCCIEI0BATEIbCKON NIEATEIHHOCTH IIKOJIHHUKOB B (opMme
BKITIOYCHHUSI B YPOK Pa3IMYHBIX HCCIEIOBATENBCKUX 3aJaHUN W 3a]ad, YTO JAaeT BO3MOXKHOCTh



oOydaromuMcsi TPpUOOPECTH HABBIKA CaMOCTOSITENIBHOTO PEIICHUs TEOPETUYECKOW MpoOsIeMBbl,
TeHepUpOBaHUsS U O(OpMIIEHUST COOCTBEHHBIX THUIOTE3, YBAKHUTEIHLHOTO OTHOIICHHS K UYKUM
ujesM, MyOJIMYHOTO BBICTYIUICHUS, apTyMEHTUPOBAHUSI M OTCTAaUBAHUSI CBOCH TOYKU 3pPEHUS.
Metonsl W TpHUEMBL: peanu3alis HWHIWBHUIYaTbHBIX ¥ TPYIIOBBIX HCCIIEIOBATEIBCKIX
MIPOEKTOB.

YCTAaHOBJICHUE YBaXXUTEIbHBIX, JOBEPUTEIbHBIX, HEPOPMAILHBIX OTHOIICHHA MEXIY YUUTEIIeM
U YYEHUKaMH, CO3/IaHuE Ha YPOKaX SMOIMOHALHO-KOM(OPTHOM Cpefbl;

opram3anus ImedcrBa MOTHBHPOBAaHHBIX UM JPYAMPOBAHHBIX  yYallUXCS  HAA  HX
HEYCIEBAIOIIMMU OJIHOKIACCHUKAMM, MJAIOIIEr0 MIKOJbHUKAM COLIMAIBHO 3HAYUMBIM OIMBIT
COTPYAHUYECTBA M B3aMMHOM MOMOIIM. MeTO/IbI U IPUEMBI: HACTABHHUYECTBO.

CormacHo ydeOHOMY IUIaHy B 7-9 kjaccax wu3ydaercs ydeOHBIH Kypc «Auredpay,
KOTOpBIM BKJIIOUAET CJIEAYIOLIUME OCHOBHBIE pazlienbl coiepxkaHus: «Yuciaa U BBIUHCICHUSD,
«AnreOpanyeckue BHIPAKEHUS», « Y paBHEHUS U HEPABEHCTBaY, « DyHKIUNY.

Ha usyuenue yuebHoro kypca «Anredpa» orsoautcs 408 gacos: B 7 kiacce — 136 yacos
(4 gaca B Heneno), B 8 kimacce — 136 yacoB (4 yaca B Heneno), B 9 kiacce — 136 yacos (4 yaca B
HEJIEIIO).



COJAEPKAHUE OBYYEHUA

7 KIIACC

Yuciia 1 BLIYUCICHUA

Panmonanbupie uyucna. CpaBHEHHE, YMOPAAOYMBAHUE U apU(METHUECKUE ACUCTBUS C
pauMoHaNIbHBIMU yncaamMu. Yucnosas npsimasi, MOJLyJIb YUCA.

CreneHp ¢ HaTypaJlbHbIM IIOKa3aTejaeM U €€ CBOMCTBA. 3alUCh 4yuCla B JIECATUYHON
IIO3ULIMOHHOM CUCTEME CUMCIICHHUS.

Pemienne TeKCTOBBIX 3a7ay apupMETHYECKHM criocoboMm. Pemenue 3amau u3 peanbHOR
MPaKTUKKA Ha YacTW, Ha JpoOH, Ha MPOLEHTHI, TPUMEHEHHWE OTHOIIEHUN U MPONOPUUN INpHU
pellleHnu 3aa4, peleHue 3a/1a4 Ha IBHKEHHUE, paboTy, MOKYIKH, HaJOTH.

JemumocTp nenbix yucesna. CBOMCTBA IETUMOCTH.

[Ipocthie u coctaBHbie yncia. YéTHbIe U Heu€THbIE yucia. [Ipu3Haku nenumoctu Ha 2, 4,
8,5,3,6,9,10, 11. [Ipu3Haku 1eTUMOCTH CyMMBbI U POU3BEICHUS LEIBIX YUCEN IIPU PEILICHUH
3a/1a4 C MPAKTUYECKUM COJICPKAHUEM.

HauGonpmmii oOmuii n1enuTesh ¥ HauMEHbIlee Oo0IIee KpaTHOE ABYX uucesl. B3zanmno
npoctele yncna. AnroputM EBxina.

Jlenenue ¢ octatkoM. ApudMeTHUECKHUE OepaIllui HaJl OCTATKAMHU.

Anredpanyeckne BbIPaKeHUs

BolpaxkeHue ¢ nepeMeHHbIMH. 3HAY€HHE BBIpaKEHUS C NepeMeHHbIMU. lIpencrasienue
3aBHCUMOCTH MEX/1y BETMYMHAMH B BUJE (POPMYIIBL.

ToxaectBo.  ToxknecTBeHHbIE — TpeoOpa3oBaHUsA  AIreOpaUvecKHX  BBIPAKCHHIA.
Jloka3zaTenbCcTBO TOXKIECTB.

Opnowienbl. OqHOUWIEH cTaHAapTHOrO BUja. CTEneHb OAHOWIEHA.

MHuorounensl. MHorowieH cra"paptHoro Buzga. CreneHb MHorowieHa. CroxeHwue,
BBIUUTAHNE, YMHOKEHHE M JieleHne MHorowieHoB. [IpeoOpa3oBaHue LeNOTr0 BBIpaKEHUS B
MHorounaeH. Kopau MHorousena.

@opMysbl COKPAIIEHHOTO YMHOXKEHHUSA: KBaJApaT CyYMMBI M KBaJpaT pPa3sHOCTH JBYX
BBIp@XEHHUM, KyO0 CyMMBbl U KyO pa3HOCTH JBYX BBIPRKEHHUH, pPA3HOCTb KBaJApaTOB MABYX
BBIp@)KEHUI, MPOU3BEJCHNE PAa3HOCTU M CyMMBI JIBYX BBIPQXKEHUH, CyMMa M Pa3HOCTb KyOOB
JBYX BBIPaKCHUI.

Pa3znoxxeHnne MHOrowieHa Ha MHOXXHUTEIH. BbiHeceHHe 00IEero MHOXHTENS 32 CKOOKH.
Meron rpynnmpoBKH.

YpaBHeHHUs! M HEPABEHCTBA

VYpaBHenue c¢ onHoil nepemeHHoW. KopeHb ypaBHeHus. CBolicTBa ypaBHEHMH C OJHOMU
IepeMeHHON. PaBHOCUIIBHOCTD ypaBHEHUH. YpaBHEHUE KaK MaTeMAaTHYECKash MOJIEIb PEAIbHON
CUTyalUH.

JIuneliHOE ypaBHEHHE C OJHOM INEpPEeMEHHOW. YUCI0 KOpHEH JIMHEWHOIO YpaBHEHUS.
Pemienue TEKCTOBBIX 3a1a4 C MOMOIIBIO JIMHEWHBIX ypaBHEHUH. JIMHEHHOE ypaBHEHHE,
coziepaKaliee 3HaK MOy JIS.

VYpaBHeHne ¢ JBymMsl TepeMeHHbIMU. ['paduk JMHEHMHOro ypaBHEHHS C JByMs
nepeMeHHbIMH. CHCTeMBbI JIMHEHHBIX ypaBHEHUH C JBYMs MepeMeHHbIMU. ['paduueckuii meTon
pELICHUS CUCTEMBI JIMHEMHBIX YPABHEHU C IBYMs IIEPEMEHHBIMU. Perienue cucreM JITMHENHbIX
YpaBHEHUH C JABYMS NMEPEMEHHBIMH METOJOM IIOJICTAHOBKM U METOAOM cioxkeHus. Cucrema
JIBYX JINHEWHBIX YPAaBHEHHUU C JBYMs IEPEMEHHBIMHU KaK MOJIEIb PEAIbHON CUTYAIINH.



DOyHKIUHA

Koopaunara Toukn Ha mnpsmol. UuciioBele NPOMEXYTKH. PaccrosHue Mexay AByMs
TOYKaMHU KOOPJAMHATHOU IIPSMOM.

[TpsmoyronbHas cuctemMa KoopAuHar. AbGcuucca M OpIuHaTa TOYKM Ha KOOPAMHATHOMN
wiockoctd. Ilpumepsl rpadukoB, 3aAaHHBIX (opMmyinaMu. YUYTeHue TIpadUKOB PpealbHbIX
3aBUCUMOCTEH.

QOyHKUMOHAIBHBIE 3aBUCUMOCTH MEXIy BennuuHamu. [lonstue ¢pynkuun. OyHKIHS Kak
MaTeMaTHyYecKasi MOJEb peajbHoro mnpouecca. O6gacTb omnpenesneHuss U o0lacTh 3HAYCHUH
¢bynkuun. CiocoOs! 3ananus Gyakuu. ['paduk Gyakiuu. [loHsTHS MakcuMyMa 1 MUHUMYMa,
BO3PACTaHMA U YOBIBaHUs Ha IPUMEpaxX pealbHbIX 3aBUCUMOCTEH.

Jluneitnas ¢pynkiys, e€ cBoiictBa. ['paduk muneitHoN Qynkmu. ['paduk pynkimm y = [X.
KycouHo-3aanHble pyHKLINY.

8 KJIACC

Yuciia 1 BbIYUCICHUA

KBagpatHsle kopHU. ApudMeTndeckuil KBaJpaTHBIH KOpPEeHb M ero cpoiicTBa. [loHsTne
UppaluoHaIbHOr0 uucia. JledcTBus ¢ uppanuoHanbHbIMM uuciaMmu. CBoiicTBa JEHCTBUH C
UppalMOHaIbHBIMU YKciiaMu. CpaBHEHHE UPPALMOHATIBHBIX YHCET.

[IpencraBieHus 0 paCIMPEHUAX YUCIOBBIX MHOXKECTB. MHOKECTBA HATypaJlbHbIX, LIETbIX,
palMOHAaIbHBIX, NEHCTBUTENBHBIX Yncel. CpaBHeHUE yncen. YucaoBble IPOMEXKYTKH.

HeiictBust ¢ ocrarkamu. OcraTku creneHel. IIpuMeHeHne OCTaTKOB K PEILEHUIO
YPaBHEHUH B LIEIBIX YUCIIAX U TEKCTOBBIX 3a1a4.

PazMepbl 0OBEKTOB OKpPY)KAIOLIEr0 MHUPA, JAJIUTEIBHOCTh IPOLECCOB B OKPYXKArOIEM
mupe. CTaHJapTHBIMA BUJI YKCIA.

Auredpanyeckue BbIpaKeHUs

Anrebpanueckasi 1poOb. [lomycTumble 3HaUEHUSI NEPEMEHHBIX B IPOOHO-paIlMOHATIBHBIX
BeIpakeHUsAX. OCHOBHOE CBOMCTBO anreOpanyeckoit Apodu. CriokeHue, BEBIMUTaHue, YMHOXKEHUE
U JlerieHue anredpandeckux apobeil. Briaenenue nenoii yactu anredpandeckoit 1poou.

Pannonanbuble  BbIpakeHUsA.  TOXAEeCTBEHHbIE  MPEOOpPa3OBaHUS  pallMOHATbHBIX
BBIPAKCHUI.

JlonmycTumble 3HaueHHs] MEPEMEHHBIX B BBIPAKEHMSX, COJAEpKalluX apudmMeTrnueckue
KBaJpaTHble  KOpHU. TOXXAECTBEHHbIE  MpPeoOpa3oBaHUs  BBIPAKEHWH,  COJepKalIuX
apu@meTnyecKue KBaJpaTHbIE KOPHHU.

Crenenp ¢ 1enslM TMoKazareaeM M e€ cBoiictBa. IIpeoOpa3oBaHue BbIpaxeHH,
COZIepKAIIMUX CTEIEHU.

YpaBHeHHUs] M HEPABEHCTBA

KBagpatHoe ypaBHeHune. @opMmysna KOpHEHW KBaJApaTHOrO YypaBHeHMs. KosmmuecTBo
JIEMCTBUTENIbHBIX KOPHEH KBaJIpaTHOro ypaBHeHHs. Teopema Buera. YpaBHEHUs, CBOIUMBIE K
JUHEMHBIM YypaBHEHUSM WM K KBaJApaTHBIM ypaBHEHUsAM. KBanpaTHoe ypaBHEHHE C
napameTpoM. Pelienne TeKCTOBBIX 3a7a4 € IOMOIIBIO KBAJAPATHBIX YPAaBHEHUM.

JlpobHO-paninoHallbHble  ypaBHEHUs. PemieHue JpoOHO-pallMOHANBHBIX ypaBHEHUH.
Pemenne TEKCTOBBIX 3a7ad C TOMOIIBIO JPOOHO-pAIMOHANBHBIX ypaBHEeHHU. ['padudeckas
UHTEpIPETALMS YPAaBHEHUN C IBYMs IIEPEMEHHBIMU.

Yucnossle HepaBeHCTBA. CBONCTBA YHCIOBBIX HEPABEHCTB.



HepaBenctBo ¢ mnepemenHoil. CrTporume © HecTporue HepaBeHCTBA. ClOXKEHUE |
YMHOXEHHE YHUCJIOBBIX HepaBeHCTB. OIlleHMBaHUE 3HA4YEHUs BbIpaxkeHUs. J[lokazarenbcTBO
HEPABEHCTB.

[lonsiTue o0 penieHMH HEPaBEHCTBA C OJIHOW MEpPeMEHHOW. MHOXKECTBO pelIeHHI
HepaBeHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.

JInHeitHOE HEpPaBEHCTBO C OJHOM IEPEMEHHOM M MHOXKECTBA €ro peuieHui. Pemienue
JIMHENHBIX HEPABEHCTB C OJJHOU nepeMeHHON. CHCTEMBI U COBOKYITHOCTH JIMHEHHBIX HEPABEHCTB
C OJIHOM mepeMeHHOU. Pelmenne TeKCTOBBIX 3aa4 C MOMOLIBIO JJUHEHHBIX HEPABEHCTB C OJHOMU
MIepEMEHHOM.

DOyHKUUHA

OO6nacTp ompeneneHus 1 MHOXKECTBO 3HaueHHi ¢yHKuuu. CriocoObl 3agaHus (yHKIUH.
I'padux dynkuuu. Yrenue cBoiictB pyHkiuu no e€ rpaduxy. [Ipumepsr rpadukoB GyHKIHH,
OTpakaloIIUX pealbHbIE MPOIECCHI.

Jluneitnas Gynkust. OyHKINH, OMUCHIBAIONIUE TPSIMYIO U OOPATHYIO TPOMOPIIMOHATILHBIC
3aBHCUMOCTH, UX IpaduKu.

Oynxupn Y = kx, y = kx + b, y = kiX, y = x3, y = VX, y = |X| i ux cBoiictBa. Kycouro-
3aJjaHHbIC (QYHKIUH.

9 KJIACC

Yucsia ¥ BLIYUCICHUSA

Kopenb Nn-it crenenn u ero cpoiictBa. CTeneHb C palMOHAIBHBIM IIOKa3aTeaeM U eé
CBOMCTBA.

Anredpanyeckne BbIPaKeHUs

ToxnecTBeHHble NPeoOpa30BaHUS BBIPAKEHUHM, CcoOJAepXKalUX KOpPEHb N-H CTENeHH.
ToxnecTBeHHbIE TNPEOOpa30BaHMUS BBIPAKCHHUU, COJCPXKAIIMX CTENEHb C palMOHAIBHBIM
IIOKa3aTEJIEM.

KBanparssiii TpéxuneH. KopHum kBagpaTHoro tpéxwieHa. PasnojkeHue KBaapaTHOIO
TpEXUJICHA HA JINHEWHBIE MHOXKUTEIIHN.

YpaBHeHUsI M HEPABEHCTBA

buxBanpatHele  ypaBHeHus. IIpumepsl npUMEHEHHMH  METOJOB  PABHOCHIIBHBIX
npeoOpa3oBaHuil, 3aMeHbI IEPEMEHHOMN, rpa)uIecKoro MeToja MU pelIeHud ypaBHEeHUH 3-i u
4-i1 cTeneHeu.

Pemenue npo6GHO-paliiOHaNbHBIX YPABHEHUH.

Pemienne cucrem ypaBHEHMI C JBYMsI IEpPEMEHHBIMM. PemieHue mpocTeHmmx CHCTEM
HEJIMHEHHBIX ypaBHEHHH C JAByMsl NepeMeHHbIMH. ['paduyeckuil MeToJ peleHHs CHCTEMbI
HEJIMHEWHBIX YPaBHEHMM C ABYMs IepeMeHHbIMH. CuCTeMa ABYX HEIMHEWHBIX YPaBHEHUH C
JIByMsI [IEPEMEHHBIMU KaK MOJIEIIb PEAIBHOW CUTYyalUH.

UucnoBbie HEpaBeHCTBA. PenieHne TMHEMHBIX HEpaBeHCTB. [[oka3aTeibCTBO HEPABEHCTB.

KBaznparHble HepaBeHCTBa C OJHOW IepeMEHHOW. PerieHue KBaJpaTHBIX HEPABEHCTB
rpa¢u4eckuM METOJOM W METOAOM HHTEPBAJIOB. METOJ HHTEpBAIOB Ui pallMOHAIBHBIX
HepaBeHCTB. [Ipocreiiirie HepaBeHCTBA € MAPAMETPOM.

Pemenne TeKCTOBBIX 3a71a4 € TOMOIIBI) HEPABEHCTB, CUCTEM HEPABEHCTB.

HepasenctBo ¢ nByMs nepeMeHHbIMH. PelieHue HepaBeHCTBA € JBYMs IIEPEMEHHBIMU.
CuctemMbl HEpaBeHCTB C JIByMsl IepeMeHHBbIMH. [paduyeckuil MeToa peleHus CUCTEM
HEPaBEHCTB C JBYyMs [IEPEMEHHBIMHU.



DOyHKIUHA

Oynkuus. CpoiicTBa (QYHKUMH: HyIM (QYHKIUH, TPOMEKYTKH 3HAKOMOCTOSHCTBA
(GyHKIMU, TPOMEXYTKH BO3pacTaHHUs M YObIBaHUS (YHKIMHU, YETHBIE U HEU€THHIC (YHKIIUH,
HauOoJIbIlIee U HAaMMEHblIee 3HaUeHUs (PYHKIUU.

KBagparnunas ¢yHkuus u e€ cBoiicTBa. lcmonb3oBaHWE CBOWCTB KBaJApaTHUYHOMN
¢bynkuuu s pemeHust 3amad. Iloctpoenue rpaduka kBagpatuunoit ¢yHkiuu. Ilomoxenue
rpaduka KBaApaTUYHON (PYHKIIMH B 3aBUCUMOCTH OT e€ Koa(duuueHToB. ['paduku GpyHkuuit y
=ax2, y = a(x — m? u y = a(x — m)? +n. IocTpoenne rpagukoB (GYHKIHH C MOMOIIHIO
npeoOpa30BaHUIA.

Hpobuo-nmunetinas ¢pynkius. MccnenoBanue QyHKITUHA.

@yukust Y = X" ¢ HATypaJIbHBIM MMOKa3aTesaeM N u e€ rpaduk.

YucsioBble NOC/I€10BATEILHOCTH H IPOrpeccuu

[Tonusitue YHCIIOBOM MOCJIEZI0BATEILHOCTH. Koneunsie u OecKOHEYHbIE
nocieaoBarenbHOCTH.  OrpaHuyeHHas IOCJIEI0BaTEIbHOCTb. MOHOTOHHO — BO3pacTarolas
(yOpIBarommas) mociuenoBaTeIbHOCTh. CIIOCOOBI 3aIaHUs MOCIICIOBATEILHOCTH: OIHMCATEIbHBIN,
TaOJIMYHBIN, C TOMOIIBIO0 (POPMYIIBI N-TO WieHa, PEKYPPEHTHBIM.

ApudmeTrndeckas U reomerpuueckas nporpeccuu. CBoiicTBa 4ieHOB apu(pMeTHyecKon u
reoMeTpHUYECKON mporpeccuii. opMysibl N-TO wWieHa apu(PMETHYECKON W TeOMETPHUYCCKON
nporpeccuii. @OpMyJbI CyMMBI TIEPBBIX N UICHOB apUPMETHYCCKOW H T€OMETPHUYCCKON
nporpeccuil. 3a1auu Ha MPOLIEHTHI, 0AHKOBCKUE BKJIA/IbI, KPEIUTHI.

[IpencraBieHne O CXOAMMOCTH TOCIEAOBATEIbHOCTH, O CYMMHUPOBAHHH OECKOHEYHO
yOBbIBAIOLIE T€OMETPUUECKON ITPOrPECCUU.

Meroa marematndeckoit HAyKIUH. [IpocTeinme npumepsl.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJTEBPA» HA YIJYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEIO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3yJibTaThl OCBOCHUS MPOTpaMMBbI M0 MAaTeMaTHUKE XapaKTEePU3YIOTCS B
YacTu:

1) maTpMoOTHYeCKOro BOCIIUTAHUSA:

NpOSIBJICHUEM HWHTEpeca K TMPOLUUIOMY W HACTOAIIEMY POCCHMCKONM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMKECHHSM POCCHUMCKMX MAaTEMAaTUKOB H POCCHUUCKOU
MaTeMaTUYECKOM IIKOJIbI, K UCMOJb30BAHUIO TUX JTOCTUKEHUH B IPYTUX HAYKaX W MPUKIATHBIX
chepax;

2) rpa:kIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

TOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEH TpakJIaHMHA W peaM3allid €ro Ipas.,
MpEJCTaBICHUEM O MaTeMaTHYeCKUX OCHOBaxX (YHKIMOHUPOBAHHS PA3IUYHBIX CTPYKTYP,
SBIICHUH, MPOLIETYyp TPAXKIAHCKOTO oO0IIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O00CYXICHUIO ATHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM NPUMEHEHUEM JIOCTHKEHUMN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3THUECKUX MPUHIIUIIOB B JEATEILHOCTH YUEHOTO;

3) TPYAOBOI0 BOCIIUTAHMS:

YCTAaHOBKOM Ha aKTHMBHOE YYacTHE€ B PEIICHMM MPAKTUYECKUX 3a]ad MaTeMaTH4YEeCKOMN
HaIPaBJIECHHOCTH, OCO3HAHWEM BaKHOCTH MAaTeMaTHYECKOTO 00pa30BaHUs Ha MPOTSHKEHUU BCEU
JKU3HM JIJIS1 YCTICIIHON MPOo(eCCUOHATBHOM IEATEbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHM,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYaJbHOW TPAeKTOPHUH OO0pa30BaHUA U
YKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTENH;

4) 3cTeTHYECKOr0 BOCIMTAHMSI:

CITOCOOHOCTBIO K HSMOILMOHAJIBHOMY M JCTETHYECKOMY BOCIPHITHIO MaTeMaTHYECKUX
00BEKTOB, 33/1a4, PEUICHU, pacCyKIeHUHN, YMEHUIO BUJETh MaTEeMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) ueHHOCTEH HAYYHOI'O NMO3HAHUSA:

OpUEHTAIIEN B NEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAyUYHBIX MpEICTaBIECHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHS 4YeNOBEKa, MPHUPOABI W OOIIECTBa, MOHUMAaHHUEM
MaTeMaTUYeCKON HayKH Kak c(epbl 4YelIOBEYECKOW MNeATeIbHOCTH, JTaloB €€ pa3BUTHUS U
3HAYMMOCTH JIJIsL Pa3BUTHUS [TUBUIIN3AIIMH, OBJIAJICHUEM SI3BIKOM MAaTeMaTHKU M MaTeMaTUYeCKOU
KyJbTypOH KakK CpEJICTBOM IIO3HAHUS MHpA, OBJIAJICHUEM HaBBIKAMU HCCIIEIOBATEIHCKON
JIeATeIIbHOCTH;

6) ¢usuyeckoro BOCHHUTAHHWS, (POpPMHPOBAHHMA  KYJbTYPbI 3I0POBbSI M
IMOIUOHAIBLHOIO 0JIArONoJIyYHs:

TOTOBHOCTBIO TPHUMEHSATh MaTEMaTHYeCKHE 3HAHHWS B WHTEpPECax CBOETO 3J0POBBA,
BEJICHUS 3JJOPOBOTO 00pasa KU3HU (30pPOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, peryispHas Qu3uyeckas aKTHUBHOCTh), CHOPMUPOBAHHOCTHIO HaBBIKAa pedIIeKCcHuH,
MIPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TAKOTO K€ MpaBa IPyroro YeI0BeKa;

7) IKOJIOrM4eCKOr0 BOCIIMTAHMS:

OpUEHTAIle Ha MPUMEHEHUEe MaTeMaTHYeCKHX 3HAHUUM ISl pelleHus 3ajad B 00JacTu
COXPAHHOCTH OKpY>Karolleil cpeabl, MIAHUPOBAHUSA IOCTYNKOB M OLEHKH HMX BO3MOXKHBIX



HOCJIEICTBUM Il OKpY’Karolled Cpesibl, 0OCO3HAHHEM IJI00AIBbHOIO XapakTepa 3KOJOIMYECKUX
npo0JeM U MyTei UX pereHus;

8) aganTanuu K M3MEHSIIOIIUMCH YCJIOBUSIM COMAJIBHON U NPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBHSAX HEONPEICIEHHOCTH, MOBBIIIEHUIO YPOBHSA CBOEH
KOMIIETCHTHOCTH 4€pe3 MPAKTHUUYECKYIO NESATEIBHOCTb, B TOM YHCJIE YMEHHUE YUUTBCS Y APYTHX
Jro/iel, MpuoOpeTaTh B COBMECTHOW JESITEILHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3
OIIBITA JIPYTHUX;

HEOO0XOIUMOCTBI0O B (DOPMUPOBAHMM HOBBIX 3HaHWH, (HOPMYIUPOBATH HJEH, MOHATHUS,
IUNoTe3bl 00 00BEKTaX M SBJICHUSAX, B TOM YUCIIE paHee HEM3BECTHBIX, OCO3HABaTh JE(QUIUTHI
COOCTBEHHBIX 3HaHUH M KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE pa3BUTHUE;

CIOCOOHOCTBIO  OCO3HABaTb CTPECCOBYIO CUTYalUI0, BOCIHPUHUMATH CTPECCOBYIO
CUTYallMI0 KaK BbI30B, TPEOYyHOIIUN KOHTPMEp, KOPPEKTUPOBATH INPUHUMAEMbIE PELICHUS U
neicTBus, GopMyIHpOBaTh U OLIEHUBATh PUCKH U MOCJIEACTBUSA, POPMHUPOBATH OIIBIT.

METAINPEJMETHBIE PE3YJIbTATHI

B pesynbpTate OCBOEHHUS MPOrpaMMbl MO MaTeMaTHKE Ha YPOBHE OCHOBHOTO OOILEro
oOpazoBaHusi y oOyuaromerocss OyayT cQGOpMHpPOBAHBI MeTamnmpeAMeTHbIe Pe3yJbTaThl,
XapaKTePU3YIONINeCs]  OBJAJICHUEM  yYHHBEPCAIbHBIMHA  ITO3HABATCIBHBIMU  JCHCTBUSMH,
YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMU JICHCTBUSMU M YHHUBEPCATbHBIMU PETyISTHBHBIMU
NEeNCTBUSIMMU.

ITo3HaBaTe/IbHbIE YHMBepPCcaJbHbIe YUeOHblIe 1elicTBUS
ba3zoBble Jioru4eckue AeiicTBuA:

BBISBJISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE IPHU3HAKKM MAaTEMaTHYECKHUX OOBEKTOB,
NOHATUH, OTHOWICHWHA MEXAYy TMOHATHAMHU, (OpPMYyIHUpOBaTH ONPEACICHUS  TOHSATHA,
YCTaHABIIMBATh CYIIECTBEHHbIN NpHU3HAK KiacCU(UKALMKA, OCHOBAHMA Uil 0000OLIeHus u
CpaBHEHUs, KPUTEPUU IIPOBOJAUMOIO aHAIU3A;

BOCIIPUHUMATh, (OPMYJIMPOBATH U MPeoOpa3oBHIBATh CYXKJEHHs: YTBEpIUTEIbHbIE U
OTpHULATENIbHbIE, EMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJISITH MaT€MaTUYeCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (axTax,
JAHHBIX, HaOMIONEHUSX W  YTBEPKICHUAX, TMpeliaraTb KPUTEpUU IS BBIABICHUSA
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

JlenaTh BBIBOJBI C MCIOJIB30BAHWEM 3aKOHOB JIOTMKH, JACAYKTHBHBIX M HMHJYKTHBHBIX
YMO3aKIYEHUH, yMO3aKIIFOUEHUH 110 aHAJIOTHH;

pa3buparh J0Ka3aTeNbCTBA MaTeMaTHUECKUX YTBEpXkAE€HUH (IpsAMbIE U OT MPOTHBHOIO),
IPOBOJIUTH  CAaMOCTOATENBHO  JIOKA3aTeNbCTBA MaTeMaTH4YeCKUX (akTOB, BBICTPAUBATh
apryMEHTalHI0, IPUBOJAUTh IPUMEPHI U KOHTPIIPUMEPHI, MPUMEHATh METOJ MaTEMaTU4YECKOU
WHAYKIIMH, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

BBIOMpATh CrMoco0 pemieHus y4yeOHOW 3amaud (CpaBHHMBATh HECKOJIbKO BapHaHTOB
pelieHus, BbIOMpaTh HauboJee MNOAXOAALIIMM ¢ YYETOM CaMOCTOSTENbHO BBIJCICHHBIX
KpUTEPUEB).

Ba3oBble uccienoBarebCKue AeCTBHA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKII MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BOIPOCHI, (PUKCUPYIOIINE MPOTUBOPEUNE, MPOOJIEMY, CAMOCTOSITEIHLHO YCTaHABIUBATh HCKOMOE
U 1aHHO€, (POPMHUPOBATh TMIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHUE;



MIPOBOJIMTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUIaHY SKCIIEPHMEHT, MCCJCIOBAHUE TI0
YCTaHOBJICHUIO OCOOCHHOCTEM MaTeMaTH4eCKOro OOBEKTa, 3aBHCUMOCTEH OOBEKTOB MEXIY
coboii;

CaMOCTOSITENIEHO (POPMYJIMPOBATH 0OOOIEHUS M BBIBOJBI IO PE3yJIbTaTaM IPOBEAEHHOTO
HAOJIIOJICHUSA, HCCIICIOBAHUS, OKCICPHUMEHTa, OICHMBATh JOCTOBEPHOCTh  IOJIyYEHHBIX
pe3yJIbTaTOB, BHIBOJOB U 000OIICHUIA;

MIPOTHO3HPOBATh BO3MOXKHOE PAa3BUTHE MPOIIECCa, a TAKIKE BBIIBUTATh MPEIIOI0KEHUS O
€ro Pa3BUTHH B HOBBIX YCIIOBHSX.

PabGora ¢ undopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTh U U30BITOYHOCTh MH(POPMAINH, TAHHBIX, HEOOXOAMUMBIX IS
peIleHUs 3aa49H;

BBIOMpaTh, AHAIM3UPOBATh, CUCTEMATH3UPOBATH M HHTEPIPETUPOBATH HH(POPMAIUIO
pa3IMYHbIX BUJOB U (DOPM IIPEICTABICHHMS,

BEIOMpaTh (hopMy TpelcTaBiIcHHs] WHGOPMAIMU W WJUTFOCTPUPOBATH pEIIaeMble 3ajadu
CXEeMaMH, uarpaMMaMH, HHOW rpauKoi U MX KOMOWHAIIHSIMH,

OLICHMBAaTh  HAAGKHOCTH HHPOPMALKMKH IO  KPUTEPUSAM, MPCIJIOKEHHBIM  HIIH
c(OPMYITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHUKaTHBHbIE YHHBepcaIbHbIe YUeOHbIe 1elicTBUSA

BOCIIPUHUMATh U (HOPMYJIUPOBATh CYXJIEHUS B COOTBETCTBUU C YCIOBUSIMH U LEJISIMHU
oOI1eHus, SICHO, TOYHO, 'PAMOTHO BBIPaKaThb CBOIO TOYKY 3PEHMSI B YCTHBIX M NMHMCbMEHHBIX
TEKCTaX, JaBaTh IOSCHEHHWS IO XOAy pEIIeHHS 3adadd, KOMMEHTHPOBATH MOJIYYCHHBIN
pe3ynbTar;

B X0/ OOCYX/I€HHUs 33a/1aBaTh BOIPOCHI MO CYILIECTBY OOCYXJAaeMOH TEeMbI, MPOOIEMBI,
pelraeMoil 3ajauM, BBICKA3bIBaTh WM, HAlLlEJICHHBIE HAa MOMCK PELICHMS, COIOCTAaBIIATH CBOU
CYXJICHUS C CYKACHUSMHU JPYTUX YYaCTHUKOB JUANOTa, 0OHAPYKMBATh Pa3IMYMe U CXOJCTBO
MO3UIMH, B KOPPEKTHOM opMe GOopMyJIMPOBATH Pa3HOTIACHsI, CBOM BO3PAXKECHHUS;

NpPEICTaBIATh PE3yNbTaThl pEIICHHs 3a7ayd, SKCIEPUMEHTa, HCCIEeIO0BaHMs, MPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (opMmaT BBICTYIUIEHMs € Y4Y€TOM 3ajad [pe3eHTaluu U
0COOEHHOCTEHN ayAUTOPHH;

MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaTbHONH pabOTHI Tpu
peleHnH y4eOHBIX MaTeMaTH4YecKMX 3ajad, MPUHHMAaTh Iellb COBMECTHOM JesTeIbHOCTH,
IUTAHUPOBATh OPraHMU3ALMI0 COBMECTHOM pabOThl, pacnpeaessaTh BUIbl paboOT, 10roBapuBaThCs,
00CcyX)aaTh MPOIECC U PE3yJIbTaT pabOThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B I'PYINIOBBIX (opMax paboThl (0OCyXkaeHHs, OOMEH MHEHUMN, «MO3TOBBIE
HITYpPMBl» M HHBIE); BBIIOJIHATH CBOK YacTb pabOThl M KOOPJMHMPOBATH CBOU JEUCTBHS C
JPYyTUMH 4YJ€HaMU KOMaH]Ibl, OLICHWBAaTh KAayeCTBO pe3yJibTaTa M KauecTBO CBOETO BKJIaJa B
OOIIMI pPe3yNbTaT 10 KPUTEPHUsIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PerynsiTuBHbIC YHUBepCaJIbHbIE y4eOHbIE 1eiiCTBUS
Camoopranuzanus:
BBIABJIATH HpO6J’IeMBI a1 pEeHICHUs B JKU3HCHHBIX n y’—I€6HBIX CUTyallusiX,
OpPUEHTUPOBATHCS B PA3IMYHBIX MOAX0AAX MPUHATHUS PelIeHUH (MHINBUAYAIbHOE, TPYIIIIOBOE);
CaMOCTOSITENIbHO COCTABJISITH IJIAH, alTOPUTM PEIIeHUs 3aauu (WA ero 4acTh), BEIOUpATh
crnoco0 pemeHuss ¢ Y4E€TOM MMEIOLIMXCS PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELICHH ¢ yuéTOM HOBOM MH(pOpMaLIUU.



CaMOKOHTPOJIb, IMOIIMOHAJIbLHBIH UHTEJJIEKT:

BIIQJIETh CIIOCOOAMHM CaMOIPOBEPKH, CAMOKOHTPOJIS MpOIecca W Pe3ysibTara pPemieHUs
MaTeMaTHYECKOH 3a7aui, CAMOMOTHBAIINH U PEQIICKCHH,

NPEABUACTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HHKHYTH IPH PEIICHHH 3aa4H, BHOCHTH
KOPPEKTUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSATENbCTB, HAWJEHHBIX OIIHOOK,
BBIBJIEHHBIX TPYJHOCTEW;

OILICHHUBATh COOTBCTCTBUEC pe3ynLTaTa JCATCIIBHOCTHU HOCTaBJIeHHOfI oeianm u YCJIOBI/HIM,
OOBSCHATH MPUIMHBI JTOCTHIKEHUS WIIM HEJTOCTHUKEHUS 1ICJIU, HAXOAUTh OIHUOKY, 1aBaTh OICHKY
MPUOOPETEHHOMY OIIBITY;

BLIpa)KaTB OMOILIUA HpI/I I/I3y‘I€HI/II/I MAaTEMAaTUYCCKUX 06’beKTOB 148 (baKTOB, 1aBaThb
HMOIMOHAJIBHYIO OLIEHKY PEIICHUS 3a1a4H.

INPEAMETHBIE PE3YJIbTATbBI

K koHiy o0y4enus B 7 kjiacce 00y4yaromuncs MOIYYUT CIEAYIONINAE TTPEAMETHBIE pe3yIbTaThl:

Yuciaa 1 BbIYMCTIEHUS

PanmonansHBIC yncCIa.

[lepexonuTh OT 0AHOHN (HOPMBI 3aMCHU YUCEN K JIpyroi (mpeoOpa3oBbIBaTh JIECATUUHYIO
Ipo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCITHYHYIO, B YACTHOCTH B OECKOHEYHYIO
JIECATHUYHYIO ApOOBb).

Hcnonb30BaTh MOHATHS MHOXECTBA HATYpPaJbHBIX YHCE], MHOXECTBA LEJIBbIX YHUCEN,
MHOXECTBA PpAallMOHAJIBHBIX YHCEJI TPU PEHICHUWU 3a7a4, MPOBEACHUM PpACCYXKICHUH U
JIOKa3aTeIIbCTB.

[Tonnmath U 0OBSACHATH CMBICI MTO3UIIMOHHOMN 3aMTUCH HATYPAJIbHOTO YKCIIA.

CpaBHMBaTh U yHOPSAJ0YUBATH PALIMOHAIBHBIE YHCTIA.

BrimonHaATh, coderass yCTHBIE W THCHMCHHBIC NPHEMBI, apupMeTHUecKue IeHCTBUS C
palMoOHAIBHBIMM YHCIIAMH, HCIOJIB30BaTh CBOMCTBA YHCENT M TpaBWia JACUCTBUHN, MPUEMBI
palMOHANIbHBIX BEIYUCICHUMN.

BhINONMHATE ACMCTBUS CO CTENIEHSIMU C HATYypaJIbHBIMHU MOKA3aTEISAMH.

Haxomuth 3HaueHUsT YHUCIOBBIX BBIPAKEHUM, COACPIKAIIUX pallMOHAIBHBIE YWCIa |
CTENEHW C HaATypaJbHBIM TIOKa3aTeJIeM, IMPUMEHSTh Pa3HOOOpa3HbIE CHOCOOBI M TMPUEMBI
BBIYMCIICHHS], COCTaBIISAITh U OLEHWBATH YMCJIOBBIE BBIPAKEHUS MPHU PELICHUU MPAKTHUYECKUX
3a/1a4 U 3a/1a4 U3 IPYTUX y4eOHBIX MPEIMETOB.

OKpyrJITh Yucia ¢ 3aJJaHHONM TOYHOCTBIO, a TAK)Ke M0 CMBICTY MPAKTUUYECKOM CUTYyaIluH,
BBITIOJIHSITH TPHUKUIKY W OILEHKY pe3yJbTaTa BBIYUCICHHH, OIIEHKY 3HAYE€HUW YHCIIOBBIX
BBIPKEHMI, B TOM YHUCJIE NIPU PEIICHUH MPAKTUYECKUX 3a/a4.

Pemmath TexcToBBIE 33auu apUPMETHIECKIM CIIOCOOOM, UCIIONIB30BaTh TAOIUIII, CXEMBI,
YEPTEXKHU, IPYTUE CPEJICTBA NMPEACTABICHUS JAaHHBIX MIPHU PEIICHUH 3a/1a4.

PemaTte mNpakTUKO-OPUEHTUPOBAHHBIE 3a/aud, CBS3aHHBIE C OTHOIICHHEM BEJIUMYHWH,
MPONOPIUOHAIBHOCTHIO BETUYMH, TPOLIEHTAMH, HHTEPIIPETUPOBATh PE3YIbTAThl pEHICHUS 3a1a4
¢ Y4€TOM OTrpaHHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTPUBAEMbIX OOBEKTOB.

JlenumocTsb.

Jloka3pIBaTh M MPUMEHATH MPU PEIICHUH 3a7a4 IPU3HAKK ASIUMOCTH Ha 2, 4, 8, 5, 3, 6, 9,
10, 11, mpu3HaKku 1€TUMOCTH CYMMBI U TPOU3BEICHUS LI€IIBIX YUCEN.

PacknanpiBaTh Ha MHOXUTENHN HATypalbHbIE YUCIA.



CB00OOAHO OnEepupoBaTh MOHATUAMU: YETHOE YHMCIIO, HEYETHOE YUCIIO, B3AaUMHO MPOCTHIE
qucia.

Haxomute HamOonpmuii oOmIMI [eNWTENh W HAMMEHbBIIEE OOIIee KpaTHOE YUCEeT H
MCIIOJIb30BaTh UX IIPU PEIICHUN 3a]a4, IPUMEHATh anroput™ EBkinuza.

OnepupoBaTb NOHATHEM OCTaTKa IO MOJIYJIIO, NPUMEHATH CBOMCTBA CPABHEHMM II0
MOZYJIIO.

Auredpanyeckue BbIpaKeHHUs

BeIpaxkeHus ¢ NepeMEHHbIMU.

Hcnonb3oBath anreOpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B IIpoLecce
OCBOEHUS y4eOHOro MaTepuaa.

HaxonuTe 3HaueHns1 OyKBEHHBIX BBIPKEHHUH MPH 33JaHHBIX 3HAYECHUSIX NIEPEMEHHBIX.

Hcnonb30BaTh MNOHATUE TOXJIECTBA, BBINOIHATE TOXKIECTBEHHbIE IPeoOpa3oBaHUs
BBIPAXCHUM, JOKa3bIBaTh TOXKIECTBA.

MHOrousneHsl.

BremonsaTe npeoOpa3oBaHus 1EI0ro BHIPAKEHUSI B MHOTOWICH NMPUBEACHUEM IOJAO0OHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

Beimonuate neiictBus (ClokKeHUE, BBIYMTAHUE, YMHOXKEHHE) C OJHOWICHAMHU M C
MHOTOWICHAMH, TPUMEHATh (POPMYINIBI COKPAIIEHHOTO YMHOKEHHs (KBagpaT U KyO CyMMBI,
KBaJpaT U KyO pa3HOCTH, pa3HOCTb KBaJpaToB, CyMMa M pa3HOCTb KyOOB), B TOM 4YMCIE IS
YIPOIIECHHS BBIYMCICHUI.

Ocy1uecTBIATh pa3aoKEHUE MHOTOWIEHOB HA MHOMKHUTEIM C IIOMOIIBIO BBIHECEHHS 3a
CKOOKHM OOIIEro MHOMKHUTENS, TPYNIHUPOBKH CIIAaraeMbIX, TpUMEHS (HOPMYIIBI COKpAIEHHOTO
YMHOKEHUS.

[IpumensaTs mnpeoOpa3oBaHMsl MHOTOYIEHOB Ui pPELICHHMsS pa3iMyHbIX 33734 M3
MaTEMaTUKH, CMEXHBIX NIPEAMETOB, U3 PEAIbHOU TPAKTUKU.

Hcronp30BaTh CBOMCTBA CTETEHEH ¢ HATYpaJIbHBIMH MOKA3aTEISAMH IS TPeoOpa3oBaHUs
BBIPAKCHUI.

YpaBHeHHUs] M HEPABEHCTBA

Pemars nuHElHBIE ypaBHEHHs C OJHON IEPEMEHHOM, NMPUMEHSSA IpaBHia IEpexoja OT
UCXOJHOIO YypaBHEHHUSI K pPaBHOCWIBHOMY eMy. [IpoBepsiTh, sIBisS€eTCS JM YHCIO KOpPHEM
YpaBHEHHUS.

[TonGupath mpuMepbl Map YUCe, SBISIOLUIMXCS pellleHueM JMHEHHOTO ypaBHEHUS C ABYMS
NIEPEMEHHBIMH.

Ctpouth B KOOpIMHATHOM IUIOCKOCTH TpauK JMHEWHOTO YpaBHEHUS C JIByMs
NEePEMEHHBIMH, MOJIb3YsICh IPaUKOM, TPUBOJUTH IPUMEPHI PEIIECHUS YPABHEHHUS.

Pemarp cucTeMbl ByX JIMHEHHBIX YpPaBHEHUH C JIByMs NEPEMEHHBIMH, B TOM YHCIIE
rpau4ecKy.

CocTaBniTh M pemiath JUHEHHOE ypaBHEHUWE WIM CHUCTEMY JIMHEHHBIX YpaBHEHUH IO
YCIIOBUIO 3a/layM, WHTEPIPETHPOBATH B COOTBETCTBHUM C KOHTEKCTOM 3a/aydl TMOJYYEHHBIN
pe3yJIbTar.

DOyHKIUHA

Koopaunats! u rpaduxu.

N300paxkath Ha KOOPAMHATHOM TIPSAMON TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, Jy4d, OTpPE3KH, WHTEpBaJIbl, 3allChIBaTh YHUCIOBBIE TPOMEXYTKH Ha
areOpanyeckoM SI3bIKe.

OtMmeuaTh B KOOPJAMHATHOM TJIOCKOCTH TOYKH IO 33/1aHHBIM KOOP/IMHATaM.



DyHKIUH.

CrpouTtsb rpaduku TUHEHHBIX (QYHKITHHA.

OnwuceiBaTh € MOMOIIBIO (YHKIMHA W3BECTHBIE 3aBUCHMOCTH MEXIY BEIMYMHAMU:
CKOpPOCTb, BpeMs, PAaCCTOSHUE, L[€Ha, KOJUYECTBO, CTOMMOCTb, IPOM3BOJIUTEIBLHOCTb, BpEMs,
00BbEM paboTHI.

HaxoauTe 3HaueHne QyHKIMM 10 3HAYECHUIO €€ apryMeHTa.

[Tonumatp rpaduueckuii crocod MpeACTaBiICHUS M aHAIW3a MHPOPMALUU, U3BIEKATh U
MHTEPIPETUPOBATH NHPOPMALIUIO U3 IPA(QUKOB pPeabHBIX MPOLIECCOB U 3aBUCUMOCTEH.

Hcnonb3oBate cBOWCTBA (PyHKILUH JUIsl aHaIK3a rpa)MKOB peasibHbIX 3aBUCUMOCTEH (HYJIN
(GYHKINH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA (PYHKILIMH, MPOMEXKYTKH BO3pAacTaHHs U yOBIBaHUS
¢dyHKIMN, HanOOIbIIIee U HAUMEHbIIee 3HAUCHHS (DYHKIIHH).

Hcnonb3oBare rpaduku Ui MCCIeI0BaHUS IPOLIECCOB U 3aBUCUMOCTEH, IPU pPELICHUU
3ajjay U3 ApYrux y4eOHbIX IPEIMETOB U PeaIbHOM KU3HU.

K koHIty 00y4enus B 8 Kjiacce 00OyJaroNMIACs MOYIHT CICIYIONINE MPEAMETHBIC PE3yIbTAThI:

Yuciaa 1 BbIYMCTIEHUS

HppanuoHanbHbie yncia.

[ToHuMaTh 1 UCTIOIB30BATH MPEACTABICHUS O PACIIMPEHUH YHUCIOBBIX MHOXKECTB.

CBOOOTHO OIEpPUPOBATH MOHITHSIMH: KBaJIPATHBIN KOPEHb, apH(PMETHUSCKUN KBAAPATHBIN
KOpPEHb, MPpPAlMOHAIBHOE YMCIIO, HAXOJIWUTh, OLEHUBATH KBAJAPATHBIC KOPHH, UCIOJIb3YyS IpU
HEOOXOJUMOCTH  KAJIbKYJSITOP, BBINOJHATH MPEOOPa30BaHMsI BBIPAXKEHHH, COJAEpKAIINX
KBaJIpaTHbIE KOPHH, UCTIOIb3Ysl CBOMCTBA KOPHEH.

Hcnonb30BaTh HavalbHBIE MPEACTABICHUS O MHOXKECTBE JICUCTBUTEIBHBIX YUCET IS
CpPaBHEHHMsSI, OKPYIJIEHUS M BBIYHCICHUHN, H300pa)kaTh [EHCTBUTENBHBIE YWCIA TOYKAMU Ha
KOOPJMHATHOU MPSIMOHA.

Hcrnonb3oBarh 3amucu OONBIIMX W MaJbIX YHUCEN C MOMOUIBIO JECATUYHBIX Ipoded u
creneHedd uymcia 10, 3amuchIBaTh U OKPYTJSATH YHCIOBBIE 3HAYEHUS DPEATbHBIX BEJIMYMH C
HCIIOJIb30BAHUEM Pa3HbIX CUCTEM MU3MEPEHUM.

JlemuMocCTb.

CB00OOHO OnEeprpOBaTh MOHATHEM OCTaTKa MO MOIYJIIO, MPUMEHITh CBOMCTBA CpaBHEHUH
M0 MOJTYJIIO, HAXOJUTh OCTaTKH CYMMBI U TIPOU3BEIICHUS 110 JAHHOMY MOJIYJIIO.

AuredpanyecKkne BbIPaKeHUs

Jpo6HO-palinoHalbHbIE BRIPAKEHUSI.

Haxoauts nomycTiumMbie 3HAYSHUS IEPEMEHHBIX B IPOOHO-PAIIMOHATLHBIX BRIPAKCHHSIX.

[IpuMeHATh OCHOBHOE CBOMCTBO pallMOHATBLHOM APOOH.

BreimonusaTe npuBeneHue anreOpandeckux ApodOel K oOIlieMy 3HAMEHATeNo, CIOKEHHE,
YMHOKEHUE, JIEIeHNe anredpandeckux ApooOe.

BBIMoOaHATE TOXIECTBEHHBIE TTPEOOpPa30BaHUsI PAllMOHATBHBIX BEIPAKEHUM.

[Ipumensaty mpeoOpa3oBaHMsl BBIPAKEHUN IS PEIICHUS] Pa3IMYHBIX 3a1ad W3
MaTE€MaTHUKH, CMEXHBIX IIPEIMETOB, U3 peaIbHON MPAKTUKHU.

CremneHu.

[IpuMeHATh TOHATHE CTEMEHU C IENBIM II0Ka3aTeleM, BBIMOIHATh MPeoOpa3OBaHUs
BBIPOKEHHM, COZEPKAIIIUX CTETICHH C IIEJIBIM TTOKa3aTelIeM.

HppanurioHanbHble BIPaKEHUS.

Haxoauts pmomycTumble 3HA4Ye€HHMs] TMEPEMEHHBIX B BBIPAKEHUSX, COJAEpMKAIIMX
apudMeTHIeCKre KBapaTHbIE KOPHHU.



BrimonHATe mpeoOpa3oBaHUS HUPPAIMOHAIBHBIX  BBIPAKECHHM, WCIOJB3ys CBOWCTBA
KOpHEH.

YpaBHeHUs] M HEPABEHCTBA

Pemiats kBagpaTHbIC ypaBHEHUS.

Pemate qpo6HO-paninoHaIbHbIC YPaBHEHUS.

Pemate nuHElHBIE ypaBHEHHS C MapamMeTpaMU, HECIOXKHBIE CUCTEMbl JIMHEUHBIX
YPAaBHEHUH C IapaMETPaMH.

[IpoBOaUTH HCCIEAOBaHUS YPAaBHEHUM U CUCTEM YPaBHEHUM, B TOM YUCJIE C IPUMEHEHUEM
rpaguyecKux MpeacTaBicHUi (yCTaHABIMBATh, UMEET JIM ypPaBHEHUE WM CHCTeMa ypaBHEHUH
pELIeHUs], €CJIh UMEET, TO CKOJIBKO, U IPOUEe).

[lepexomuTh OT CIOBECHOW (OPMYIHMPOBKM 3adaud K €€ anreOpandeckol MOJETH ¢
MOMOIIBIO  COCTABJICHUS YpPaBHEHUS WM CHUCTEMbl ypaBHEHWH, WHTEPIPETUPOBATH B
COOTBETCTBUHU C KOHTEKCTOM 3aJ1a4y MOJYyUYECHHBIN pe3yibTarT.

[IprMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JUJII CPABHEHUS, OLIEHKH, PEIIATh JIMHEWHBIE
HEPAaBCHCTBA C OJIHOM TIEPEMEHHOW W WX CHCTEMBI, JaBaTh TPaUUCCKYI0 HWILTIOCTPAIIHIO
MHO>KECTBA PEIICHU HEPAaBEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUHA

[lonumMaTte W HUCNONB30BaTh (YHKIMOHAJIBHBIE TIOHATUS W  SI3bIK  (TEPMHHBI,
CUMBOJIMYECKUE OOO3HAYCHHUS), OINPEACIATh 3HAYCHHE (PYHKIMH [0 3HAYCHHUIO apTyMEHTa,
OTIpeIeIIATh CBOMCTBA (PyHKIMHU 0 €€ TpaduKy.

Ctpouts rpaduku pyHKIIHIA, OMUCHIBATH CBOWCTBA YHCIOBON (DYHKIIMU MO €€ rpaduKy.

K koHIty 00y4enus B 9 kjacce 00OyJaroNMACs MOTYIHT CIACAYIONINE MPEAMETHBIC PE3yJIbTATHI:

Yuciia v BEIYMCICHUAS

CB0oOOIHO omepupoBaTh MOHATHSAMH: KOPEHb N-H CTENEHHU, CTENEHb C PAlMOHATBHBIM
MOKa3aTelIeM, HAaXOJAUTh KOPEHb N-Ml CTENEHH, CTENEHb C PALMOHAIBHBIM ITOKA3aTeJIEM,
UCIIONIB3YSl TPU HEOOXOIWMOCTH KaJbKYJISATOp, MPUMEHATh CBOWCTBA KOpHS N-H CTENEHH,
CTEIIEHU C PAllMOHAJIBHBIM [TI0Ka3aTEeJIEM.

Hcnonp30BaTh MOHATME MHOXECTBA JCHUCTBUTENBHBIX YHCENI IPU PELIEHUM 3a71ad,
MPOBEJICHUH PACCYKICHUN U JOKA3aTEIbCTB.

CpaBHHMBaTh W YHOPSIOYHMBATH JICUCTBUTEIIBHBIC YUCIA, OKPYIJATH JICHCTBUTEIbHBIE
YHUCJIa, BBITOJHATD PUKUJIKY PE3yJIbTaTa BBIYMCIEHNUN, OLIEHKY YMCIOBBIX BBIPAKEHUM.

AuredpanyecKkne BbIPaKeHUs

CBoOOHO oOmepupoBaTh TMOHITHEM KBAJPATHOTO TPEXWICHA, HAXOIUTh KOPHHU
KBaJpaTHOI'O TPEXUICHA.

PacknanpiBaTh KBaJpaTHBIA TPEXUIEH HA TUHEUHBIE MHOKUTEIH.

YpaBHeHHUs! M HEpABEHCTBA

Pemiate nuHEHbIE W KBaJpaTHBIE YpaBHEHUS, YPAaBHEHUsI, CBOISIIMECS K HUM, JPOOHO-
palMOHAIbHBIE YPABHEHUS.

PemaTe HecmoxkHbIE KBaApaTHBIE YPABHEHHUSI C TAPaMETPOM.

Pemate nuHeliHBIE HEpABEHCTBA, KBaJpaTHbIE HEPABEHCTBA, MCIOJIB30BaTh METOJ
WHTEPBAJIOB, M300paKaTh pElICHNUE HEPAaBEHCTB HAa YHMCIIOBOM MPSMOM, 3alUCHIBATh PEIIEHUE C
MMOMONIBI0 CUMBOJIOB.

PemaTte cucremsl ABYyX JIMHEMHBIX YPaBHEHUH C JBYMs MEPEMEHHBIMH U CHUCTEMBI JBYX
YPaBHEHUH, B KOTOPBIX OJTHO YPaBHEHHUE HE SBJISIETCS JIMHEUHBIM.

Pemats HECT0)KHBIE CUCTEMBI HETMHEMHBIX YPABHEHUH C MMApAMETPOM.



[IpumMeHATh  MeTOABI  PABHOCWIBHBIX  MpeoOpa3oBaHUM, 3aMEHbl  IEPEMEHHOM,
rpau4ecKoro MeToa Mpy peleHN: ypaBHEeHUN 3-i 1 4-i cTeneHeil.

Pemate cucreMpl JMHEWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIKOYAIOIINE
KBaJpaTHOE HEPaBEHCTBO, M300pa)kaTh pEIIEHHE CHUCTEMbl HEPABEHCTB HA YMCIIOBOW MPAMOI,
3aIAChIBATh PELICHHUE C TIOMOILBIO CHMBOJIOB.

Pemate ypaBHEHUs, HEpaBEHCTBa M HX CHUCTEMBI, B TOM YUCJIE C OrPAHUYCHUSIMH,
HaIpHUMep, B LIEIbIX YnCax.

ITpoBoAMTE HCCIENOBAHUS YPABHEHUN U CUCTEM YPAaBHEHHH, B TOM YHUCJIE ¢ IPUMEHEHUEM
rpadu4ecKux NpeAcTaBiIeHui (yCTaHABIUBaTh, UMEET JIM ypaBHEHHE WU CHUCTeMa ypaBHEHUH
pELIEHus, €CIIU UMEET, TO CKOJIBbKO, U IIPOYEE).

Pemate TekcToBble 3ajauM  anreOpanyeckKMM CHOocoOOM C TOMOIIBIO COCTaBJICHUS
YPaBHEHHM, HEPABEHCTB, UX CUCTEM.

Hcnonp30BaTh  ypaBHEHHs, HEpPaBEHCTBA M UX CHCTEMbl JJIl  COCTaBJICHUS
MaTEMaTUYECKON MOJENIM PEATbHOM CUTyallud WIM IMPUKIAJHOM 3a7ayd, WHTEPIPETUPOBATH
[I0JIy4YE€HHBIE PE3YJIbTAThI B 3aJaHHOM KOHTEKCTE.

YucnoBble MOCIEI0BATEILHOCTH H IPOrPeCcCUH

CB0060HO OnepupoBaTh MOHATUAMHU: 3aBUCUMOCTh, (PyHKIMS, rpaduKk GyHKIMHU, TIpsMas
IPONOPLUMOHAIBHOCTD, JIMHEHHAas (yHKUMs, oOpaTHas MNPONOPLHOHAIBHOCTh, Mapadoia,
runepooia, KyCOuHO-3aaHHast QyHKIIHS.

HccnenoBath (yHKIuo 1mo e€ rpaduky, ycTaHaBIMBaThb CBOMCTBAa (DyHKIM: 001acTh
OINpe/ieIeHUsl, MHOXXECTBO 3HA4YeHUH, HYyIM (QYHKIUM, HIPOMEXKYTKH 3HAKOIOCTOSHCTBA,
IPOMEXYTKH BO3pacTaHusi U yObIBaHUWS, YETHOCTh U HEUYETHOCTH, HANOONbBIIEE W HAUMEHbBIIIEE
3HAUEHUsl, ACUMIITOTHI.

Pacno3HaBaTh  KBaJgpaTuuHyr (QyHKIuIO 10  (opmysie, NPUBOAUTH IMPUMEPHI
KBaJPaTUUHBIX QYHKLUI U3 peaqbHON )KU3HU, PU3UKH, TEOMETPHH.

OmnpenensaTh TOJOXKEHUE Tpaduka KBaApaTHUYHOW (QYHKIUMH B 3aBUCUMOCTH OT €&
KO3 (PUIIUEHTOB.

CrpouTth rpaguk KBaJpaTUYHON (YHKIMHU, ONMUCHIBATh CBOMCTBA KBAPAaTUYHON (YHKIHU
1o e€ rpauky.

Hcnonp30BaTh CBOMCTBA KBaAPATUUHON (YHKIIMM ISl pELISHUs 3a/1a4.

Ha mpumepe kBampatinuHOW (yHKIMU cTpouTth rpadpuk ¢yukiuu y =af(kx + b) + ¢ ¢
HIOMOIIBIO TTpeoOpa3oBanuii rpaduka Gpyskmu y=Ff(x).

WnntocTpupoBaTh ¢ MOMOIIbI0 Tpaduka peasbHyl0 3aBHUCUMOCTh MIIM IPOLECC MO HX
XapaKTepUCTHKAM.

Apudpmernyeckasi 1 reoMeTpuUYecKas NPOrpeccuu

CBoOOHO omepupoBaTh MOHATHSAMM: MOCJIEIOBATENbHOCTh, apupMeTHdecKas |
reOMEeTpHUUECKasl IPOrPECCUu.

3anaBaTh IMOCIEIOBATEIBHOCTH pPa3HBIMU CIIOCOOAMH: OINUCATENbHBIM, TAOJIMYHBIM, C
MOMOIIBIO (POPMYJIBI N-TO YJIeHa, PEKYPPEHTHBIM.

BbINOAHATE BBIYMCICHHUS C MCIONB30BaHHEM (opMyJd N-ro uieHa apudmMeTHdeckoil u
TEOMETPUUECKOH MPOTPECCUI, CYyMMBI IIEPBBIX N YJIEHOB.

N306paxarh 4ieHbl MOCIEeI0BAaTEIbHOCTH TOUKaMH Ha KOOPJMHATHOMN MJIOCKOCTH.

Pemarp 3amaun, cBSI3aHHbBIE C YMCIOBBIMU MOCJIEIOBATEILHOCTSIMHM, B TOM UHCIE 3ajadd
U3 peaNbHOM KU3HU (C HCIIOIB30BAaHUEM KalIbKYJIATOPa, IU(PPOBBIX TEXHOIOTHIA).



Pacro3naBaTe W IPUBOAUTH MPUMEPHI KOHEUYHBIX U OECKOHEUHBIX IOCIIEI0BATEILHOCTEH,
OIPaHUYEHHBIX MOCJIEN0BATEIBHOCTEM, MOHOTOHHO BO3pacTaromx (YOBIBAIOIIINX )
MMOCJIEOBATEIHLHOCTEH.

NMeTh TIpeACTaBICHHE O CXOAMMOCTH IOCJIEIOBATEILHOCTH, YMETh HAXOAUTh CYMMY
OCCKOHEYHO YOBIBAIOIIEH T€OMETPUICCKOM IIPOTPECCHH.

HpI/IMeHHTb MECTO/L MaTeMaTH‘ICCKOﬁ I/IHI[yKI_[I/II/I HpI/I peH_IeHI/II/I 3a1a4.



TEMATHYECKOE IINTAHUPOBAHHME

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Ne i/m Konrpouabnsie IIpakTnyeckue
NMpOrpaMMblI Bcero o0pa3oBaTesIbHbIE
padoThI padoThI
pecypchl
1 UNCJIA 1 BBIYUCJIEHMA. 11 1 bubmuorexa [JOK
ParnonanbHble yrcia (IOBTOPEHHE) https://m.edsoo.ru/77e09b13
5 OYHKIHWN. KoopauHatel u 17 1 bubnnorexa [HOK
rpaduku. OyHKIHHA https://m.edso0.ru/77e09b13
3 AJITEBPAMYECKUE BbIPAXKEHUSI. 7 bubmuorexa [JOK
BeipakeHus ¢ nepeMeHHBIMH https://m.edso0.ru/77e09b13
4 YPABHEHI/I}} 1 CUCTEMBI 10 1 bu6nmoreka [JOK
YPABHEHUMN. Jluneitnbie ypaBHEHHS https://m.edsoo.ru/77e09b13
5 UUCJIA U BBIYUCJIEHMA. Crenens ¢ 6 bu6mmoreka [IOK
HaTypaJIbHBIM [TOKa3aTesieM https://m.edso0.ru/77e09b13
6 AJITEBPANYECKUE BBIPAXXEH . 93 1 bu6nmoreka [JOK
MHoro4IeHb! https://m.edsoo.ru/77e09b13
7 AJITEBPAMYECKUE BbIPAXKEHUSI. 14 1 bubmuorexa [JOK
DopMyITBI COKPAIEHHOTO YMHOKEHUS https://m.edsoo.ru/77e09b13
bu6mmorexa [IOK
8 UNCJIA U BBIYMCIIEHU . denuMocTb 10 https://m.edso0.ru/77e09b13
. bubnuorexa [IOK
| OYHKLMH. nefirias pynkuns 16 . https://m.edsoo.ru/77e09b13
YPABHEHUA 1 CUCTEMBbI
10 YPABHEHUN. CrcTeMb! THHEHHBIX 14 1 Bu6miorexa LIOK

YpaBHEHUU

https://m.edsoo.ru/77e09b13
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11 [ToBTOpenue, 06001ICHNE, 3 bubmuorexa [JOK
CHCTEMATU3ALMSA 3HAHUN https://m.edsoo.ru/77e09b13
OBIIEE KOJIMYECTBO YACOB I10 136

[NPOT'PAMME



https://m.edsoo.ru/77e09b13

8 KVIACC

KosunvecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne /i Konrpoabnsie IIpakTuueckue
MPOrpaMMbl Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypchl
1 YPABHEHHMA 1 HEPABEHCTBA. 20 1 bubmuoreka [IOK
Hepasencraa https://m.edsoo.ru/6d40b704
5 UNCJIA U BBIYUCJIEHMA. 17 1 bubnuorexa [IOK
KBanparHblii KOpeHb https://m.edsoo.ru/6d40b704
3 YPABHEHHMA 1 HEPABEHCTBA. 17 1 bubnuoreka [{OK
KBazaparHbie ypaBHEHHUS https://m.edsoo.ru/6d40b704
4 AJITEBPAMYECKUE BbIPAXKEHU . 17 1 bubmuoreka [IOK
JIpoOHO-palinoHaIbHBIE BEIPAKEHHUS https://m.edsoo.ru/6d40b704
5 YPABHEHHWSA 1 HEPABEHCTBA. 19 1 bu6mmoteka IIOK
JIpoOHO-paInOHaTbHbIE YPaBHCHHUS https://m.edsoo.ru/6d40b704
bubnmorexa LIOK
0 OYHKIMN 15 L https://m.edsoo0.ru/6d40b704
7 AJITEBPAMYECKUE BBIPAXXEHU . 14 bubmmoteka IIOK
Crenenu https://m.edso0.ru/6d40b704
but6mmoreka [IOK
8 UUCJIA 1 BBIUNCJIEHUA. JenumocTb 7 1 https://m.eds00.ru/6d40b704
9 [ToBTOpeHue, 06061IeHNE, 10 1 bubnunorexa LIOK
CHCTEMAaTH3alus 3HAHUH https://m.edsoo.ru/6d40b704
OBIIEE KOJIMYECTBO YACOB I10 136 3 0

[NPOT'PAMME
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Kontpoabubie IIpakTuueckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
bubnuoreka [IOK
. OYHKIUN 25 L https://m.edsoo.ru/133deaba
) YPABHEHUA 1 HEPABEHCTBA. 15 1 bubmmoreka [JOK
KBanparHbie HepaBeHCTBA https://m.edsoo.ru/133deaba
3 YPABHEHHMA 1 HEPABEHCTBA. o5 1 bubnuoreka [{OK
YpaBHEHUS, HEPABEHCTBA U MX CHCTEMBI https://m.edsoo.ru/133deaba
4 UMCJIOBBIE [TOCJIIEAOBATEJIBHOCTU 25 1 bubnnorexa [JOK
U TTPOI'PECCHUUA https://m.edsoo.ru/133deaba
AJITEBPAMYECKUWE BBIPAYKEHU . bubmuoreka [IOK
5) 12 1
CrerneHb ¢ pallMOHATBHBIM ITOKa3aTeIeM https://m.edsoo.ru/133deaba
6 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 34 1 bu6nunorexa LIOK
3HAHHUN https://m.edsoo.ru/133deaba
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 6 0



https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba
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YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBS3ATEJBLHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

» Matematuka. Anredpa, 7 kinacc. YriayOnéHHbll ypoBeHb. Y4eOHOe ocobue B 2 yacTsx. /
MakaperaeB FO.H., Munaiok H.I'., HemkoB K.U. u apyrue / M. — AkiimonepHoe 00IIeCTBO
«M3narenscTBO «lIpocsemenuey, 2024,

» Marematrka. Airedpa, 8 kiacc. YrayOn€éHublii ypoBeHb. YueOHOe mocobue B 2 yactsx. /
MakapsrueB FO.H., Munmiok H.I'., Hemikos K.W. u apyrue / M. — AkiinonepHoe 0011ecTBO
«znarenscTBo «IIpocsemienuey, 2024.

» Marematuka. Ajiredpa, 9 kiacc. YriayOu€HHbIN ypoBeHb. YueOHOe mocobue B 2 yacTsx. /
MakaperaeB FO.H., Munaiok H.I'., Hemkos K.U. u apyrue / M. — AkiimonepHoe 00IIeCTBO
«M3narenscTBO «lIpocremenney, 2024,

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

Martemartuka. Anredpa: 7—9-e kiacchl: yriayOnE€HHbBIN YPOBEHb: METOIUYECKOE TOCOOHE K
npeaMeTHoN TuHUM yueOHuKoB 1o anredpe FO. H. Makapeiuesa, H. I'. Mungtok, K. 1.
HemkoBa u np./ — 2-e u3n., crep. — Mocksa: [IpocBemenue, 2024,

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bub6imorexa L{TOK https://edsoo.ru/
https://uchi.ru/

https://olymp.academtalant.ru/

OI'25—2024: 3amanusi, OTBETHI, pemenus (sdamgia.ru)
https://www.yaklass.ru/

https://resh.edu.ru

OTKpbITbIM 6aHK TecToBbIx 3agaHui (fipi.ru)

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

OcHoBHOE 000pyIOBaHUE:!

1. Jlocka kijaccHasi U MHTEpaKTUBHAs Jocka (rmporpammuoe obecnieuenue (I10), mpoektop,
KpEIUIeHUs B KOMIUIeKTe )/ nHTepakTuBHas nanens (I1O B koMiekTe)/ perabcoBas
CUCTEMa C KJIAaCCHOM JOCKON M MHTepakTUBHOM nanenbto (110 B koMmekre)

2. JlokyMeHT-Kamepa

MHoOroQyHKIIMOHATBHOE YCTPOHCTBO

w

4. Kowmmbrotep yuutens ¢ nepudepueil (mumeH3snonnoe nporpammaoe odecneuenue (110),
00pa3oBaTeNbHBIN KOHTEHT U CHCTEMA 3allUThI OT BPEIOHOCHOH HH(pOpManu

5. Tenexka-xpaHUIHIIE HOYTOYKOB C CUCTEMOU MOA3APSIKH

O6opynoBaHue, MOMyYEHHOE B paMKax IpaHTa Mo OCHAIIEHUIO 0a30BBIX 00IIE00pa30BaTEIHHBIX
OpraHu3aIii COBPEMEHHBIMH CPECTBAMH O0yUESHHSI ¥ BOCITUTAHUS B TIEJISIX MTOBBIIIICHUS
KadyecTBa 00111ero oopa3oBaHus, B TOM YUCIIE YePe3 UCIOIb30BAHNE CETEBON (hOPMBI
peanuzanuy 00pa3zoBaTeNbHBIX MPOrPaMM:

1. NurepaktuBHas nanens (11O B komruekre)

2. PenbcoBast cucrema ¢ Ki1accHOM Tockoil 1 mHTepakTuBHOM naHensto (10 B kommuiekTe)
3. HoyTOyx a1 yuenuka


https://oge.sdamgia.ru/?Redir=1&ysclid=lxfom5i3tr609932126
https://www.yaklass.ru/
https://resh.edu.ru/
https://oge.fipi.ru/bank/index.php?crproj=BD98FF424631BFE24D6010A4B1266CA8
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