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HNOACHUTEJBHASA 3AIINCKA

Anrebpa sBISETCS OJHUM U3 OIOPHBIX KypCOB OCHOBHOTO 001Iero o0Opa3oBaHUs: OHa 00ecreuynuBaeT
U3Y4YE€HHUE IPYTHX IUCLMIUINH, KaK €CTECTBEHHO-HAyYHOTO, TaK MU T'yMAaHUTApHOIO LIMKIIOB, €€ OCBOCHHE
HEOO0XOAUMO ISl MPOAOJDKEHHsT O00pa30BaHUS M B MOBCEIHEBHOHN XM3HHM. Pa3Butne y oOyuarommxcs
HAy4YHBIX MPEJCTaBICHUA O TPOUCXOXKJIEHUU M CYIIHOCTH alreOpandeckux aOcTpakuui, crocobe
OTpaXXEHUs MaTeMaTH4YeCKOM HayKOW SBJIEHMM U TIPOLIECCOB B TMPUPOJE U OOIIECTBE, pPOIHU
MaTEMaTHYeCKOro MOJCIUPOBAHMS B HAyYHOM IO3HAHUM U B IPAKTHKE CIOCOOCTBYET (hOPMHUPOBAHUIO
HAYYHOTO MHPOBO33PEHHSI U Ka4E€CTB MBIIIICHHSI, HEOOXOAUMBIX JIUIsl aJalTallii B COBPEMEHHOM H(POBOM
obmectBe. M3ydenue anreOppl oOecreuMBaeT pa3BUTHE YMEHHsS HaONI0AaTh, CPAaBHUBATh, HAXOAUTH
3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTH MBIIUICHHUS, CIIOCOOHOCTH apryMEHTHUPOBAaHHO 00OCHOBBIBATH CBOU
NEHCTBUS U BBIBOABI, (pOpMyIHpoBaTh yTBepkIeHus. OcBoeHHE Kypca anreOpbl oOecreuyuBaeT pa3BUTHE
JIOTUYECKOT0 MBIIIJIEHUST OOYYarOUIUXCsA: OHU MCIOJIb3YIOT IEAYKTHBHBIE U MHAYKTUBHBIE PACCYKICHMUS,
0000I1ICHNE ¥ KOHKPETH3aIlMio, aOcTparupoBaHue H aHauoruto. OOyueHue anreOpe mpearnosaraer
3HAQUUTENbHBIH OOBEM CaMOCTOATENIbHONW JACSATENBHOCTH OOYYalOlUXCsl, MO3TOMY CaMOCTOSITEIbHOE
pellIeHre 3a1a4 SBISETCs peann3aueil 1eaTeIbHOCTHOrO MPUHIIUIA 00yUeHH .

B crpykrype mporpamMmbel y4eOHOTO Kypca «AnreOpa» s OCHOBHOTO o00ImIero oOpa3zoBaHUs
OCHOBHOE MECTO 3aHMMAIOT COJAEPKATETbHO-METOJAUYECKUE JIMHUU: «YUucna ¥ BBIYHCICHUS»,
«AnreOpanuecKkue BBIpAKEHUS», «YpaBHEHUsS U HepaBeHCTBa», «DyHkuum». Kaxgas wu3 31X
COJIEPKATEIbHO-METOANYECKUX JIMHUM pa3BUBAeTCd Ha TMPOTSHKEHUHM TpEX JET U3y4eHus Kypca,
B3aMMOJICHCTBYS C APYTUMH €ro JUHHUAMHU. B Xo0/e n3ydeHus: yueOHOro Kypca 00y4JaromuMCs IPHXOTUTCS
JIOTUYECKH PacCyXk/IaTh, MUCIOIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN S3bIK. B CBSI3UM C 3TUM B MpOrpaMMmy
yuebHoro Kypca «Anredpa» BKIIOYEHbI HEKOTOPBIE OCHOBBI JIOTHKH, MPEICTABICHHBIE BO BCEX OCHOBHBIX
paszenax MaTeMaTHYecKoro oOpa3oBaHUS W CIOCOOCTBYIOIIME OBJIAJICHUIO OOYYalOIIMMHUCS OCHOB
VHUBEPCATHHOTO MaTeMaTudeckoro si3bika. CoaepiKaTelbHOW M CTPYKTYPHOH OCOOCHHOCTBIO Y4eOHOTO
Kypca «Anredpay SBISETCS €ro HHTETPUPOBAHHBINA XapaKTep.

Copepxanuve nuHUM «Uucina M BBIUUCIECHUS» CIY)KMT OCHOBOM Ul JajdbHEMILIEro H3Y4EeHMUs
MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO y O0YJaIOIUXCS JIOTHYECKOTO MBILUIEHUS, (POPMUPOBAHUIO YMEHHS
M0JIb30BAThCA AJITOPUTMAMM, a TakXe MPUOOPETEHUI0 NPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JUIS
MOBCEHEBHOH KU3HU. Pa3BUTHE MOHATHS O YHMCIe Ha YPOBHE OCHOBHOI'O 0OOIIEro oOpa3oBaHUs CBSI3aHO C
paloHaIbHBIMU U HMPPALMOHAIBHBIMU YHCIaMHU, (OPMHUPOBAHMEM HPEACTABIECHUN O JEHCTBUTEIHLHOM
yucie. 3aBepllieHre OCBOSHHS YUCIOBOM JIMHUM OTHECEHO K CpeIHEMY 001I1eMy 00pa30BaHHMIO.

CopepxaHue AByX anreOpandeckux JHUHUNH — «Anredpanyeckue BBIPAKEHUS» U «YpaBHEHUS U
HEPaBEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Y 0OYUAOLIMXCS MAaTEMAaTHUECKOTO anmnapaTa, Heo0X0AUMOTo
JUIS pellieHus 3aa4 MaTeMaTHKH, CMEXHBIX MPEIMETOB U IMPAaKTUKO-OPUEHTUPOBAHHBIX 3aj1a4. Ha ypoBHe
OCHOBHOT0 0011ero o0pa3oBaHus y4eOHBIH MaTepuan IpyNIUpPYeTcs BOKPYT pallMOHAIbHBIX BBIPa)KEHHI.
Anrebpa AEeMOHCTpUPYET 3HAYEHHE MATEMaTHKU KaK s3blKa JUIsl TIOCTPOEHMS] MaTeMaTHYECKHX MOJIeseH,
OIMCaHMs MPOLIECCOB U SBJICHUN peasbHOro Mupa. B 3amaun oOyuenus anredpe BXOIAT TakKe JalbHeiiee
pa3BUTHE aNTOPUTMHMYECKOTO MBIIIJIEHUS, HEOOXOJUMOro, B YAacTHOCTH, JJI OCBOEHHUS Kypca
nH(OPMATUKH, U OBJa/ICHUE HABBIKAMU JCTYKTHBHBIX paccyxacHuii. [IpeobpazoBanue cUMBONBHBIX (HopM
CIOCOOCTBYET pPa3BUTHIO BOOOpaKEHMUsI, CIIOCOOHOCTEN K MaTEMaTUYECKOMY TBOPUYECTBY.

Conepxxanue (yHKIMOHATBHO-TPAQUUECKOW JIMHUM HAleNeHO Ha TNOJy4YeHHEe OOydarolnMMHUcs
3HAHUH O (QYHKIUAX Kak BaKHEWIIEW MaTeMaTHUYeCKOW MOJCIHM [JIsi OMHCAHUS M HCCIICIOBAHUS
pa3sHOOOpa3HBIX MPOLECCOB M SBJICHUH B mIpupoae u oOmiectBe. M3ydeHue marepuaia CHocoOCTBYeT
pa3BUTHIO Yy OOyYaloOlUXCsl YMEHHUS UCIHOJb30BaTh pAa3IMYHbIE BbIPA3UTENbHBIE CPEACTBA fA3bIKA
MaTEeMaTHKHU — CJIOBECHBIE, CUMBOJIMUECKHUE, rpaduyueckrie, BHOCUT BKJIaJ B ((OPMUPOBAHHE MPEICTABICHHH
O POJIM MaTeMaTUKH B PA3BUTHUH IUBWIM3ALUH U KYJIbTYPBI.

CornacHo yueOHOMY IIaHy B 7-9 Kilaccax u3y4aercs yueOHbI Kypc «Anredpay», KOTOPBIN BKIIOYAET
CIIEyIOIMe OCHOBHBIE pa3fielnbl coaepxkaHus: «Huciaa U BHIUHUCICHUS», «ANTreOpanuyeckue BbIPAKEHUS,
«YpaBHEHUS U HEPABEHCTBA», «DYHKLIUM.

Ha wu3ydenue yueOHoro kypca «Anredpa» orBoautcs 306 yacos: B 7 kiacce — 102 yaca (3 yvaca B
Hezento), B 8 kiacce — 102 yaca (3 yaca B Henenio), B 9 kimacce — 102 vaca (3 gaca B Hefielnto).



COJEP)KAHUE OBYYEHUA
7 KJIACC

Yucia ¥ BBIYHCICHUSA

JlpoOu 0OBIKHOBEHHBIE U JIECATUYHBIE, IEPEX0]] OT OJHOM (opMbI 3anmucu apodeit k qpyroi. [lonstue
palMOHAIBHOIO 4YMCJA, 3allUCh, CPABHEHHUE, YIOPSJIOYMBAHHE PALMOHATIBHBIX 4HCced. ApudMeTnueckue
JEWCTBUS C pallMOHAIBLHBIMY YHCIaMH. Pemenue 3a1a4 u3 peaibHOM MPaKTUKK HA YacTH, Ha Jpo0u.

CreneHb ¢ HaTypalbHBIM IIOKa3aTeleM: OIpelelieHHe, NpeoOpa3oBaHUE BBIPAKEHUI Ha OCHOBE
OTIpeJIeJIeHUs], 3alUCh OONBIIMX 4Hced. IIpomeHTsl, 3amuch MPOIEHTOB B BHJIE ApOoOUW U JIpodOH B BUIEC
IIPOLEHTOB. TPy OCHOBHBIE 3a/1a4y HA IIPOLICHTHI, PEIICHUE 3a1a4 U3 PEAIbHOU TPAKTUKU.

IIpuMeHeHne IPU3HAKOB ACIIUMOCTH, PA3I0KEHUE HA MHOKUTEIN HATYPAJIbHBIX YHCEIL.

PeasibHbIe 3aBUCUMOCTH, B TOM UYHUCIIE IIpsiMasi U 00paTHasi MPONOPLIUOHAIBHOCTH.

Auaredpanyeckue BbIpaKeHHs

IlepemeHHBIE, YMCIOBOE 3HAYEHHUE BBIPAXKCHUS C IEPEMEHHOM. [lonmycThMBble 3HAY€HUS IEPEMEHHBIX.
[IpencraBnenne 3aBUCHMOCTH MEXJy BeIMYMHAMHU B BHAE (Qopmynbl. Beraucnenuss mo Qopmynam.
ITpeoOpa3oBanue OYKBEHHBIX BBIPa)KEHUI, TOXXJECTBEHHO paBHbIC BBIPAXKEHUS, IPAaBUIA MPEOOpa3OBaHUs
CYMM H ITPOU3BEICHUH, IPaBHIJIa PACKPBITHA CKOOOK M MPHUBEICHHS MTOTOOHBIX CIIaracMpIX.

CBolicTBa CTENEHU C HATYPAJIBHBIM I10KA3aTEIIEM.

Opnowiensl u MHorowieHsl. CreneHb MHorousgeHa. Cro)keHUE, BbIUMTAHUE, YMHOXEHHE
MHOTO4JI€HOB. POpMyJbl COKPAIEHHOIO YMHOXKEHUS: KBaJIpaT CyMMbl M KBajpar pasHocTd. dopmyiia
Pa3HOCTH KBaApaToB. Pa3jioxkenne MHOrOWIEHOB HA MHOXKHUTEH.

YpaBHeHNsI 1 HEPABEHCTBA

VYpaBHeHMEe, KOpEHb YpaBHEHUSI, TpaBUjIa MPeoOpa3oBaHusl ypaBHEHUS, PABHOCHIIBHOCTh YPaBHEHUH.

JIuHeliHOE ypaBHEHHE C OJIHOM IIEPEMEHHOM, YWCJIO KOPHEW JIMHEHHOIO YPaBHEHMS, pELICHHE
JTUHEHHbIX ypaBHeHUU. CocTaBiieHHME YpaBHEHMH IO YCIIOBUIO 3ajgaud. PerieHue TEKCTOBBIX 3ajay C
IIOMOUIBIO yPaBHEHUI.

JIuHeitHOE ypaBHEHHE C JABYMs NEpEMEHHBIMH U ero rpaduk. Cucrtema IByX JTUHEWHBIX YPaBHEHHM C
IBYMsl IepeMEeHHbIMU. PemeHue cucrteM ypaBHEHHMH cnocoOoM moicTaHOBKH. IIpumepsl pemieHus
TEKCTOBBIX 33]1a4 C [IOMOLIbIO CUCTEM YPABHEHUM.

DOyHKIUH

Koopannara Toukum Ha mnpsMod. UMCIIOBBIE NPOMEKYTKH. PaccTossHme Mexay AByMs TOYKaMU
KOOPJAMHATHOU IIPSIMOA.

[IpsimoyronpHas cucremMa KoopauHaT, ocu OX u Oy. Abciucca 1 opJrHATa TOYKA Ha KOOPIWHATHOM
wiockoctu. Ilpumepsl rpadukoB, 3ajaHHBIX (QopMmyinamMu. UrteHue rpauKoB peasbHBIX 3aBUCHUMOCTEH.
[lonstue ynkuuu. I'papux dynkuuu. CpoiictBa QyHkumil. Jluneiinas ¢ynkuus, e€ rpaduk. I'papuk
byukuun y = |X|. ['padudeckoe perieHne THHEHHBIX YPaBHEHUH U CUCTEM JIMHEIHBIX YPABHEHUIA.

8 KVIACC

Yuciia 1 BbIYUCICHUA

KBagpatHbiii kopeHb u3 uucna. [loHarue o6 uppanuoHanbHOM yucie. JlecaTUUHbIe MPUOIHKEHUS
UppaluoHaNbHBIX uyucesl. CBoiicTBa apu(METHUYECKHMX KBaJpaTHbIX KOpPHEHM W UX TNpPUMEHEHHEe K
peoOpa30BaHUIO YUCIOBBIX BBIPAKEHUN U BBIYMCICHUSAM. [[eficTBUTENbHBIE YHCIIA.

Crenens ¢ 11enbIM MTOKa3zaresieM U e€ cBoiictBa. CTaHgapTHas 3aluch YHCa.

Anrebpanyeckue BbIpaKeHUsIAJredpanyeckue BbIpakeHUust

KBagpartHslil TpEXUieH, pa3ioKeHUE KBAIPATHOTO TPEXWICHA HA MHOXKHUTEIIH.

Anrebpanueckast apoOb. OCHOBHOE CBOMCTBO anredOpamueckoil apoou. CroxkeHue, BBIYMTAHUE,
YMHOKEHUE, JIeIeHre anredpandeckux apoobeil. ParinonanbHble BhIpaKeHUS M UX IPeoOpazoBaHueE.

VYpaBHeHUs ¥ HEpAaBEHCTBAY pABHEHHS U HEPABEHCTBA

KBanpartHoe ypaBHeHue, (opmyna KopHeW KBaapaTHoro ypaBHeHus. Teopema Buera. Pemenue
ypaBHEHMH, CBOAIIMXCS K JIMHEHHBIM U KBaJpaTHbIM. [IpocTeiiiie qpoObHO-paliioHalbHbIe YPaBHEHUS.

I'padmueckas uHTEpIpETAlUs YpaBHEHUH C IBYyMS IEPEMEHHBIMU M CUCTEM JIMHEHHBIX YpaBHEHUH C
JIBYMs IIEpEMEHHBIMU. [IprMephl pellieHns CUCTEM HEJIMHEWHBIX YPABHEHUM C IBYMs [IEPEMEHHBIMU.

Perienue TeKCTOBBIX 3aau anreOpandeckuM CriocoOOM.

UucnoBsle HepaBEeHCTBA M MX CBOWcTBA. HepaBeHCTBO ¢ OJHOM NepeMeHHOW. PaBHOCMIBHOCTBH
HepaBeHCTB. JIMHENHbIE HEpaBEHCTBA C OJHOM nepeMeHHOH. CucTeMbl JIMHEHHBIX HEPAaBEHCTB C OJHOMN
IIEPEMEHHOM.



OyHKINNPYHKIHMA

[Tonarue ¢ynkuuu. OOG1acTh ONMpENENeHUss U MHOXKECTBO 3HadeHUH (yHKuMu. CriocoObl 3amaHus
byHKIHA.

I'papux Qynkiun. Yrenue corcTB QyHKIuH 1o e€ rpaduky. Ilpumepsr rpadukoB QyHKIU,
OTPAXKAIOIIUX pealIbHbIE MPOLIECCHI.

@DyHKIUH, ONMHUCHIBAIOLINE NPAMYI0 W OOpPaTHYIO MPOMOPLUOHANBHBIE 3aBUCHMOCTH, MX TpaduKH.
OyHkuuu y = X2,y = X3,y = VX, y=|x|. I'paduyeckoe pelieHne ypaBHEHHH U CUCTEM YPAaBHEHUH.

9 KJIACC

Yuciia 1 BbIYUCICHUSA

PanyonanbHbple yKcna, MppalMOHANbHBIE YUCIA, KOHEYHbIE M OECKOHEUYHbIE NECSTUYHBIE APOOH.
MHOX€eCTBO JIEHUCTBUTEIbHBIX YHUCENT, JIEHCTBUTENIbHBIE 4YHCIa KaK OECKOHEYHBbIE JAECATUYHBIE JPOOH.
B3auMHO OIHO3HAYHOE COOTBETCTBUE MEXKIY MHOXECTBOM JCHCTBUTENBHBIX 4YHMCEI M KOOPAMHATHOU
IIPSAMOM.

CpaBHeHue IeHICTBUTENBHBIX YUCell, apu(pMETUIECKHE ACHCTBUS C JEHCTBUTEIbHBIMU YHCIIaMHU.

Pa3mepbl 00bEKTOB OKPYXKarOIIEr0 MUpa, JUINTEIbHOCTD IIPOLIECCOB B OKPYXKAIOIIEM MUPE.

[TpubnnxEéHHOE 3HAUYEHUE BEIMYUHBI, TOYHOCTh NpuOmmxeHus. Okpyrienue uucen. llpukuaka u
OILIEHKA PE3YJIbTaTOB BHIYUCICHUH.

YpaBHeHNsI 1 HEPABEHCTBA

JInneiinoe ypaBHeHHe. PemieHne ypaBHEHUH, CBOASIIMXCSA K JINHEWHBIM.

KBanpatHoe ypaBHeHue. Pemenue ypaBHEHMI, CBOASILIMXCS K KBaJgpaTHbIM. buKBaapaTHoOe
ypaBHeHue. [Ipumeps! peleHns ypaBHEHHM TPEThEH U 4eTBEPTOM CTEIIEHEN Pa3I0KEHUEM Ha MHOKUTEIH.

Pemienue 1po6HO-paliOHABHBIX YpaBHEHHUN. PellieHne TeKCTOBbIX 3a1ay anredpandeckuM METOIOM.

VYpaBHeHHE C IBYMsI TIEPEMEHHBIMU U €ro rpaduk. Pemienue cucrem AByX JMHEHHBIX YpaBHEHHI C
IBYMsl IEPEMEHHBIMU. PellleHne cucreM IByX ypaBHEHHH, OTHO U3 KOTOPBIX JINHEHHOE, a IPyroe — BTOpOi
creneHu. ['paduueckas HHTEPIPETALUS CHCTEMBl YPAaBHEHUH C IBYMS TIEPEMEHHBIMHU.

Perienue TekcTOBBIX 3aa4 aNredpandeckuM CrocoOOM.

YucoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne NMHEHHBIX HEPAaBEHCTB C OJHOW NEPEMEHHOW. PeleHne cuctem JIMHEMHBIX HEPABEHCTB C
onHO mnepemeHHoW. KBanpaTHble HepaBeHCTBa. ['paduueckas HHTepHpeTalus HEPaBEHCTB U CHUCTEM
HEPABEHCTB C JBYMs [IEPEMEHHBIMU.

OyHKIMNDYHKIUH

KBagpatuunas ¢yHkuus, e€ rpaduk u coiicta. ITapabomna, koopanHATHl BEpUIMHBI Mapadoibl, OCh
CUMMETPHUH NapadoJIbl.

I'padukn dyukmumii: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |x|, # ux cBoiicTa.

Yucnossle nociie10BaTENbHOCTH YU CI0BBIE MOC/IE10BATEIbLHOCTH H IIPOrPecCHu

[ToHATHE YNCIIOBOM MOCIEN0BATEILHOCTH. 3a/laHUe MT0CIIEI0BATEIbHOCTH PEKYPPEHTHOIN popMyIioif u
dhopmyoit N-To wieHa.

Apudmernueckass u reomerpuueckas nporpeccud. Popmysibl N-T0 uieHa apuPMETHYECKOH H
r€OMETPUYECKON ITPOTrPECCUM, CYMMBI IEPBBIX N YJICHOB.

N300pakeHne 4ieHOB apu(METUUECKONH M F€OMETPUUECKON MPOrpeccuil ToukaMu Ha KOOPIMHATHON
II0CKOCTH. JIMHEHHBIN 1 9KCTIOHEHIMANIbHBIN pocT. CI0KHBIE TPOLEHTHI.

IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3y/IbTaThl OCBOEHUS NIPOrpaMMbl y4eOHOT0 Kypca «Anredpa» XapakTepu3yroTCs:

1) naTpuoTnYecKoe BOCNIMTAHHE:

MPOSIBJIEHUEM HHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCHUICKOM MaTe€MaTHKH, LIEHHOCTHBIM
OTHOILIEHUEM K JOCTHKEHUSM POCCUHUCKUX MAaTE€MaTUKOB M POCCUUCKOM MAaTeMaTU4EeCKOM IIKOJIBI, K
MCIOJIb30BAHUIO 3TUX JOCTHXKEHUH B IPYTrUX HAyKax U MPUKIIAJHBIX cepax;

2) rpaskaaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITIOJHEHHUIO 00S3aHHOCTEH IrpaTaHHMHA U peaIn3alliy €ro MpaB, IPeACTaBICHUEM O
MaTeMaTHYeCKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJIEHUH, IPOLEAYp I'Pa)kIaHCKOIO



oOmecTBa (HampuMep, BEIOOPHI, OTMPOCHI), TOTOBHOCTHIO K 0OCYKICHHIO dTHUYECKUX MPOOJIEM, CBI3aHHBIX C
MPAKTUYECKUM TPHUMEHEHUEM JIOCTIDKEHWH HAayKH, OCO3HAaHHMEM BaXXHOCTH MOPAIbHO-ITHUECKUX
MIPUHIIMIIOB B ACSITEILHOCTH YYEHOTO;

3) TpyaoBOe BOCIIUTaHME:

YCTAaHOBKOM Ha aKTHUBHOE YydYacTHE€ B pEUICHUM NPAKTHUYECKUX 3aJad MaTeMaTU4ecKOu
HANpPaBIEHHOCTH, OCO3HAHMEM BaYKHOCTH MAaTEMaTHYECKOT0 00pa30BaHUS HA MPOTSIKCHUH BCEH MKU3HU IS
yCHeuHoi npohecCHOHANBHON ASSITENTbHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHUM, OCO3HAHHBIM BHIOOPOM
U TIOCTPOCHHEM WHAMBHAYAILHON TpaeKTopuu 0Opa30oBaHUS M JKU3HCHHBIX IUIAHOB C YYETOM JUYHBIX
MHTEPECOB U 00IIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTYeCKOe BOCIIUTAHUE:

CHOCOOHOCTBIO K SMOIIMOHATBHOMY M 3CTETHUYECKOMY BOCHPHATHIO MAaTeMAaTUYECKUX OOBEKTOB,
3a/1a4, peleHuH, pacCyKJICHUI, YMEHHIO BUICTh MATEMATHYECKHUE 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSA:

OpHEHTAINEH B JCATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAyYHBIX MPEACTAaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS 4YeJIOBEKa, MPHUPOAbI U OOlIecTBa, MTOHUMAHUEM MAaTeMAaTUYECKOW HayKu Kak
cdepbl YeIOBEUECKON NEATEIBHOCTH, JTAloB €€ Pa3BUTHS M 3HAYUMOCTU JUIS PA3BUTHUS IHMBUIM3AINH,
OBIIQJICHHMEM SI3BIKOM MAaTE€MaTUKU U MaTeMaTHYeCKON KyJIbTypoil KakK CpeACTBOM IIO3HAHUS MUDA,
OBJIAJICHHEM MPOCTEHIIIMMI HaBBIKAMHU UCCIICIOBATEILCKOMN IeATEIHHOCTH;

6) ¢usnueckoe BocnuTaHue, (GPOpMUpPOBAHUE KYJBTYPbI 310POBbSI M 3MOIHOHAIBLHOIO
os1aromosty4ms:

TOTOBHOCTBIO TPUMEHSATh MaTeMaTUYeCKHUE 3HAHUS B HWHTEPECaX CBOErO 3/I0POBbs, BEIACHHS
3J10pOBOr0 00pasa >kKM3HM (310pOBOE NUTaHKE, COATAHCUPOBAHHBIN PEXUM 3aHITUNA U OT/bIXA, PEryisipHas
¢dusnueckas akTUBHOCTb), COPMUPOBAHHOCTHIO HaBbIKa pediieKcHM, MPU3HAHMEM CBOETO IIpaBa Ha
OIMOKY M TaKOTO K€ MpaBa IPyroro 4eI0BeKa;

7) 3Ko10TMYeCKOEe BOCIIUTAHME:

OpHUEHTAIMCH Ha MPUMEHEHUE MAaTEeMAaTHYCCKUX 3HAHWM JUIs pEIICHHS 3a7a4d B 001aCTH COXPAaHHOCTH
OKpY>Karollel cpeabl, MIIaHUPOBAHUS MOCTYIIKOB M OLIEHKH MX BO3MOXHBIX MOCEICTBUN JIsI OKpY>KaroIen
Cpelbl, 0OCO3HAHUEM TTI00aTBbHOr0 XapaKTepa SKOJOTHISCKUX MPOOJIeM U IyTeH X PEIICHUS;

8) ajanTanmns K N3MEHAIUMCS YCJIOBUAM COUMATBHOM M IPUPOJAHOM Cpelbl:

TOTOBHOCTBIO K JICHCTBUSIM B YCIIOBUSX HEONPEICIIEHHOCTH, TOBBIIIICHHIO YPOBHS CBOCH
KOMITETEHTHOCTH dYepe3 MPAKTUYECKYIO ACSITeNbHOCTh, B TOM YHCIE YMEHHE YUYUTHCS y JIPYTHX JIOJIEH,
PUOOpPETaTh B COBMECTHOM JIEATEITHHOCTH HOBBIC 3HAHWS, HABBIKA U KOMIICTCHIIUN U3 OIBITA IPYTHX;

HE00XOIMMOCThIO B ()OPMHUPOBAHUM HOBBIX 3HAHUU, B TOM 4HcClie GOPMYIUPOBATH UAEU, MOHATHS,
THIOTE3bI 00 00BEKTaX W SBIICHUSAX, B TOM YHUCIIC PAHEEC HEU3BECTHBIX, OCO3HABATH JIS(DUIIUTHI COOCTBEHHBIX
3HAHUU U KOMIIETEHTHOCTEH, TUIAaHUPOBATh CBOE PA3BUTHUE;

CIIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CHTYAI[UIO, BOCIHPUHHUMATH CTPECCOBYIO CHUTYAITUIO Kak
BBI30B, TPEOYIOMINN KOHTPMEDP, KOPPEKTUPOBATH MPUHUMAEMbIE PEIIeHUss U JAeHCTBUs, (GOPMYTUPOBATH U
OIICHUBATH PUCKU W MOCIICACTBHS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATHI
ITo3naBaTenbHBbIC YHHBEPCAJIbHbIC YUeOHbIC NeHCTBUS
ba3oBble Jlornueckue AeicTBHA:
® BBIBIATh U XapaKTEpHU30BaTh CYIIECTBEHHbIE MPHU3HAKM MATEMaTHYECKHX OOBEKTOB, MOHSTUH,
OTHOWICHUHA MEXIY HOHATUAMH, (OPMYIMPOBATH OIpPENEICHUs TOHATHH, YCTaHaBIMBATb
CYLIECTBEHHBI MpPHU3HAK KJIacCHU(PHUKAIMU, OCHOBAHUS ISl 00OOIIEHUS U CPAaBHEHUS, KpUTEPUU
IIPOBOJAMMOI0 aHAJIN3A;
® BOCIPHUHMMATh, (QOPMYJIUPOBaTH M TNPEOOPa3OBBIBATH  CYKACHUSA: YTBEPAUTENbHBIE U
OTpHULaTeNIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIIHE, YCIOBHBIE;
® BBIBIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H M MPOTUBOpeUrs B (aKkTax, JaHHBIX,
HAOIOACHUAX M YTBEPXKICHMSAX, NpPEJIaratb KPUTEPUHM Ui BBISBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEUUI;
e JleNaTh BBIBOJBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M HWHIYKTHUBHBIX
YMO3aKJIIOUCHHUH, YMO3aKIIFOUEHHH 110 aHAJIOTUU;
e pa3duparh JI0Ka3aTeNbCTBA MAaTEMaTHMYECKHX YTBEpXKJIEHUH (TpsAMbIE U OT MPOTHUBHOIO),
IIPOBOJIUTH CAaMOCTOSITENIBHO HECJIOKHBIE 10KA3aTeIbCTBA MATEMAaTHUECKUX (PaKTOB, BHICTPAUBATh



apryMEHTALUIO, MPHUBOIUTH NPUMEPHl M KOHTPIPHMEPHI, OOOCHOBBIBaTh COOCTBEHHBIC
paccyXIeHus;

BBIOMpATh CHOCO0 perieHusi y4eOHOW 3agaun (CpaBHMBATh HECKOJBKO BAapHAHTOB pEIEHUS,
BBIOMpATh HanOOJIee MOIXOAAIINI ¢ YIETOM CAMOCTOSATENILHO BBIICTIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTelbCKHe AeCTBHS.

MCIIOJIb30BaTh BOMNPOCHI KaK HCCJICIOBATEIbCKHI HHCTPYMEHT IO3HAHUS, (OPMYJIHUPOBAThH
BOTIPOCHI, (GPUKCUPYIOIIUE MPOTUBOPEUNE, MTPOOIEMY, CAMOCTOSATEIBHO YCTaHABIMBATH HCKOMOE H
naHHOe, (POPMHUPOBATH TUIIOTE3Y, APT'YMEHTHPOBATh CBOIO MO3UIIHIO, MHECHHE;

MMpOBOAUTL IO CAMOCTOATCIBHO COCTABJICHHOMY ILJIaHY HECJIOXHBIN OKCIICPUMCHT, HC6OHLH_IOC
WCCIIC/IOBAaHUE [0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, 3aBHCUMOCTEH
00BEKTOB MEXKTY COOOIA;

CaMOCTOSITENILHO (OPMYITUPOBATh OOOOIIEHUS H BBIBOJABI IO pE3yJbTaTaM IMPOBEIEHHOTO
HAOJIIOICHHUS, UCCIICIOBAHUs, OIICHUBATh JOCTOBEPHOCTH IMOJYYCHHBIX PE3YJIbTATOB, BHIBOJOB U
000011IeHMI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MpOIECCa, a TAKKE BBIABHIaTh IPEINOJIOXKECHHUS O €ro
Pa3BUTHU B HOBLIX YCJIOBUAX.

PatGora ¢ undopmanmeii:

BBISIBJIATh HEIOCTATOYHOCTh M U30BITOUHOCTh HH(POPMALIUY, TaHHBIX, HEOOXOAUMBIX /IS pEIIeHUs
3a/1a4H;

BBIOMPATh, aHAIM3UPOBATH, CUCTEMATH3UPOBATh M WHTEPIPETHUPOBATH MHPOPMALIUIO Pa3THIHBIX
BUJIOB U (JOPM IIPECTABICHMUS;

BbIOMpPAaTh (OpMy MpeicTaBieHUus MHGOPMAIMKY U WJUTIOCTPUPOBATH pelllaeMble 33/1a4l CXeMaMH,
JIrarpaMMaMu, MTHOU rpaduKoi 1 MX KOMOWHAIMSIMU;

OLICHUBATh HAJAEKHOCTh WHPOPMALMK MO KPUTEPUSAM, TMPEAJIOKCHHBIM YUHUTEIEM WIH
c(OpMyYJIHPOBAHHBIM CAMOCTOSITEIBHO.

KOMMyHI/IKaTI/IBHBIe YHUBEPCAJIbHBIC y'leﬁﬂble JelCTBHUA:

BOCIIpUHUMATL U Q)OpMYHHpOBaTB CY)KACHHA B COOTBCTCTBHUU C YCIIOBUAMHU W LECIAMU O6H.I€HI/I$I,
SAICHO, TOYHO, I'PAaMOTHO BbIPpAKaTh CBOIO TOYKY 3PCHUA B YCTHBIX M IIMCbMCHHBIX TCKCTAaX, JaBaTb
ITOSICHEHHS 110 X0y pEUIeHUs 3a/1a4i, KOMMEHTHPOBATh NIOJIY4CHHBIA PE3YJIbTAT;

B XOJIe 00CYXKJI€HHUs 3a]]aBaTh BOMPOCHI M0 CYIIECTBY 00CYXIaeMOi TEMBbI, TPOOIEMBI, peraeMon
3aaa4u, BBICKA3bIBaTb HMACH, HALCJICHHBIC HA IIOHMCK PCHICHUS, COIIOCTABJIATH CBOU CYXICHHUA C
CYXKACHUSIMH JPYTHX YYaCTHHUKOB JHAllora, OOHApYKMUBATh Pa3MYUe U CXOACTBO MO3UIIMHA, B
KOPPEKTHOH (opMe GOopMyITUPOBATH PA3HOTIIACHS, CBOM BO3PAXKCHIS;

MMpeaACTaBIATH PE3YIbTATHI pemicHuA 3aJ1a4u, SKCIICPUMCHTA, HUCCIICAOBAaHUA, IIpOCKTAa,
CaMOCTOSITENTLHO BBHIOMpATh OpMAT BHICTYIUICHUS C YYETOM 3a/1ad Mpe3eHTaIlMi U 0cOOeHHOCTe!
ayTUTOPHH;

MMOHUMATh U UCMOJIb30BaTh MPEUMYILECTBA KOMaHIHOM ¥ MHAMBUIyaJIbHOM pabOTHI MPU pEeLICHUH
y4eOHBIX MaTeMaTHYECKUX 3a/1aY;

MPUHUMATDH 11€Jh COBMECTHOM MeATeNbHOCTH, IIIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOM paboThI,
pacrnpenensaTh BUAbl padoT, I0TOBAPUBATHCS, OOCYK/IaTh MPOIECC U pe3yabTaT paboThl, 00001IAaTh
MHEHUS HECKOJIbKHX JTFOJICH;

y4acTBOBATh B TPYMMOBHIX (hopMax paboThl (00CykIeHUs, 0OMEH MHEHUSMH, MO3TOBBIE IITYPMBI
U JIpyrHue), BBIIOJHATH CBOIO YacTb PabOThl U KOOPAMHHUPOBATH CBOM AEUCTBUS C JIPYIMMH
YJieHaMHd KOMaH[Ibl, OLIEHWBAaTh KA4eCTBO CBOEro BKJIaJa B OOIIUN MPOAYKT MO KPHUTEPUSM,
c(hOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe yHUBEPCAJIbHbIE Y4eOHbIE 1efiCTBUA
Camoopranmusanus:

CaMOCTOSITENIbHO COCTABJIATH IUIAH, aJITOPUTM peIIeHUs 3a/1a4u (WK €ro 4acTb), BBIOUpaTh crocod
pelIeHns ¢ y4éTOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh U
KOPPEKTHPOBATh BapUAHTHI pelIeHul ¢ y4éToM HOBOW MH(pOpMaLIUH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTE/VIEKT:

BJIaJCTH crocodbamu CaMOIIPOBEPKHU, CAMOKOHTPOJISA IIpomnecca MW pe3yjibTaTa PCIICHUSA
MaTeMaTHU4eCKOi 3aaa4u,



® TPEIBUAETH TPYIHOCTH, KOTOPHIE MOTYT BOHUKHYTH IPH PEIICHUH 337au, BHOCUTh KOPPEKTUBBI
B JICATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIHCTB, HAHAEHHBIX OIMIMOOK, BBIIBICHHBIX
TPYIHOCTEN;

® OILICHUBATh COOTBETCTBUE Pe3yibTaTa ACSATEILHOCTH MOCTABICHHON LIETH U YCIOBUSAM, OOBICHAThH
OPUYMHBl  JOCTHKCHUS WM HENOCTIDKEHHMS IeNIH, HaXOJUTh OIIMOKY, JaBaTh OICHKY
PUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K koH1y 00y4eHus B 7 kjacce 00y4aroIuics MOJIIy4UT CIeIyIOIUe IPEIMETHbIC Pe3yIbTAThI:

Yucna ¥ BbIYMCTICHUS

BbInonHATe, codyeras yCTHbIE M MUCbMEHHbIE IPUEMBI, apu(METHUECKUE IEHCTBHS ¢ PALlMOHATIbHBIMU
YUCIIAMH.

HaxoauTh 3HaueHMsI YMCIOBBIX BBIPAKEHHH, NPUMEHSATh pPa3HOOOpa3Hble CHOCOOBI M IMPHUEMBI
BBIYUCIICHUS 3HAUYCHHUI APOOHBIX BBIPAKECHUH, COIEPKAIINX OOBIKHOBEHHBIE U IECITUYHBIE TPOOH.

IlepexoauTs OT OAHON (OPMBI 3allUCU YMCEN K ApPYrod (mpeoOpa3oBbIBATh JECATUYHYIO ApOObL B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATUYHYIO, B YACTHOCTH B OECKOHEUHYIO IECATHUHYIO POOB).

CpaBHUBATh U YNOPSAJOYMBATh PALIMOHAJIBHBIE YUCIIA.

OxpyrisTh yucia.

BbINOMHATE NPUKUIKY U OLICHKY PE3yJIbTaTa BHIYMCICHUH, OLICHKY 3HAYEHHUH YHCIIOBBIX BBIPAXKCHHH.
BBINIONMHATE AEUCTBUA CO CTENEHAMU C HATypaJIbHBIMU IIOKA3aTEIIIMH.

[IpyuMeHsTh IPU3HAKK JEIMMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATypaJIbHBIX YU CEIL.

Pemlate  mpakTUKO-OpPMEHTHPOBAHHBIE  3aJadyd, CBA3aHHbIE C  OTHOLICHHEM  BEJIMYMH,
IIPONOPLIMOHAIBHOCTBIO BEJIMUYUH, IPOLECHTAMH, HHTEPIIPETUPOBATh PE3YJIbTAThl PEIUIEHUS 3a7a4 ¢ y4ETOM
OrpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMU pacCMaTPUBAEMBIX OOBEKTOB.

AsredOpanyeckue BbIpasKeHUsI

Hcnonp30Barh anredpandeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTh €€ B IIPOLECCE OCBOCHMUS
y4eOHOro MaTepuaia.

HaxonuTh 3HaueHns: OyKBEHHBIX BBIPAXKEHUIN IIPU 33aJJaHHBIX 3HAUEHUSX IIEPEMEHHBIX.

BeinonHATe npeobpa3zoBaHus LEN0ro BhIpaK€HUs] B MHOTOWIEH IPUBEJCHUEM T0JIOOHBIX CJIaraeMbIX,
PaCKpBITHEM CKOOOK.

BbINONHATE yMHOXKEHHME OJHOWIEHA HAa MHOIOYIEH M MHOIOWIEHAa HAa MHOTOWIEH, NPUMEHATH
(dbopMyIibl KBaJpaTa CyMMBbI M KBaJipaTa pa3HOCTH.

Ocy1ecTBIATh Pa3yioKeHNEe MHOTOUWIEHOB HA MHOYKHUTEIH C MOMOIIBIO BHIHECEHUS 3a CKOOKH 00IIero
MHO>KUTEJNS, TPYIIUPOBKU CIaraeMblx, IpUMEHEHUS GOpMYJT COKPAIEHHOTO YMHOKEHHUSL.

[IpumMeHnsaTh npeoOpa3oBaHMs MHOTOWIEHOB JJIsl PEIICHUS pa3IUYHBIX 3a7ady M3 MaTeMaTHKH,
CMEXHBIX IIPEAMETOB, U3 PEAJIbHON IIPAKTUKH.

Hcnonb30BaTh CBOWCTBA CTENEHEW C HATypalbHBIMM IOKa3aTeNsIMH JUIsl NpeoOpa3oBaHUs
BBIPA)KCHU.

YpaBHeHHS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHUs C OJHOW IEPEMEHHOM, NMPUMEHSS IpaBWiIa IEpexoaa OT MCXOAHOTO
YPaBHEHUs K paBHOCHIBHOMY eMy. IIpoBepsTh, ABIIIETCS JIM YUCIIO KOPHEM YpaBHEHHUS.

[IpumensTh rpaduueckre METOIbl P PEIICHUH TUHEWHBIX YPABHEHUHN U UX CHCTEM.

[lonGupath npuMepsl NHap 4YHCEN, SBISIONUXCS pEIIeHHeM JIMHEHHOro YypaBHEHHS C JIBYMs
IIEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHON IJIOCKOCTH TpaduK JIMHEHHOrO ypaBHEHHs C JABYMS NEPEMEHHBIMH,
MOJIb3YACh Tpa)KOM, MPUBOAUTH MPUMEPHI PEIICHNS YPaBHEHUS.

Pemrate cuctemsl IByX JTMHEHHBIX YPAaBHEHH C IBYMsI IEPEMEHHBIMH, B TOM YHCJIE IpadUUeCcKH.

CocTaBiATh M pelmaTrh JIMHEMHOE YpaBHEHHE WM CHUCTEMY JIMHEHHBIX YPAaBHEHHM 110 YCJIOBHIO
3aJ1a4M, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4M MTOJIyYE€HHBIN pe3yJbTar.

DOYyHKIUHT

N300pakaTh Ha KOOPJMHATHOW MPSAMOW TOYKH, COOTBETCTBYIOUIME 3aJaHHBIM KOOpAWHATaM, JTy4H,
OTPE3KH, HHTEPBAJIbI, 3AMIUCHIBATh YHNCIIOBBIE POMEKYTKHU Ha aare0OpanyecKkoM si3bIKe.

OTMmeyaTh B KOOPJMHATHOM IJIOCKOCTH TOYKM MO 3aJaHHBIM KOOpAMHATaM, CTPOMTH TIpaduku
nuHeHbIX QyHKkuui. CtpouTs rpaduk GyHKIUHU Y = [X|.



OnuceIBaTh ¢ MOMOIIBIO (DYHKIMI M3BECTHBIE 3aBUCUMOCTH MEXIY BEIMUYMHAMU: CKOPOCTh, BpeMs,
paccTosiHue, 11eHa, KOJIMYECTBO, CTOMMOCTD, IPOU3BOAUTEIBHOCTD, BpeMs, 00bEM paboThI.

HaxoauTs 3HaueHune QyHKIMU IO 3HAYEHUIO €€ apryMeHTa.

[Monumare rpaduueckwii crmoco0 TMpeacTaBiIcHHWs ¥ aHauu3a WHpOpManuH, W3BJICKATh W
MHTEPIPETUPOBATH HHPOPMALIUIO U3 TPAPUKOB peaIbHbIX IPOLECCOB U 3aBUCUMOCTEH.

K koniry o0yuenus B 8 kjiacce 00y4JaroImuics MOIyduT CIAeIyIOIUE IPEIMETHBIE Pe3yIbTaThI:

Yuciia 1 BBIYMCICHUS

Hcnons30BaTh HayaJlbHBIE IPEACTABICHHUS O MHOYKECTBE JCHCTBUTEIBHBIX YHUCEN Ul CPaBHEHHS,
OKPYTJIEHUS U BBIYMCIIEHUH, N300pakaTh 1eHCTBUTENIbHBIE YUCIA TOUKAMHU Ha KOOPIMHATHOM MPSIMOIA.

[IpumMeHsATh TOHATHE apHU(PMETUUYECKOTO KBAJPAaTHOTO KOPHSA, HAXOAUTh KBaJpaTHbIE KOPHH,
UCHOJb3ys NPU HEOOXOAMMOCTU KAaJbKYJSATODP, BBINOJHATH HPeoOpa3oBaHUs BBIPAKEHHH, coleprKallux
KBaJpaTHbIE KOPHU, UCIOJIb3Ysl CBOWCTBA KOPHEH.

Vcnonb30BaTh 3anucy OOJIBLIIMX W MaJIbIX YKMCEN C TIOMOLIBIO JECATUYHBIX Jpo0Oei U cTerneHel ynucna
10.

AsredOpanyeckue BbIpasKeHM s

[IpuMeHSATh TOHSATHE CTENEHU C IIeNBIM IOKa3aTeJeM, BBIMOJHATH MPeoOpa3oBaHUsl BhIPAKEHUH,
COJIEPIKAIIMX CTETIICHU C LIENIBIM IIOKa3aTEIIEM.

BbINONHATE TOXJECTBEHHBbIE IMPEOOpa3oBaHMsI PALMOHAIBHBIX BBIPAKEHUN HA OCHOBE IpaBUII
NeWCTBUI HaJl MHOTOWIEHAMH U alnreOpanyecKuMHu ApoOsMu.

PacknanpiBaTh KBagpaTHBINA TPEXUICH HA MHOKUTEIH.

[TpumensaTh IpeoOpa30BaHMs BBIPAKEHHUH ISl PELICHUs Pa3IMYHbIX 331a4 U3 MAaTEMaTUKU, CMEKHBIX
IIPEAMETOB, U3 PEAIBHON ITPAKTUKH.

YpaBHeHNsI 1 HEPABEHCTBA

Pemarp nuHeiHble, KBaJpaTHbIE ypaBHEHUS M pallMOHAJbHbIE YpaBHEHUS, CBOJSIIMECS K HUM,
CUCTEMBI JIByX YPABHEHHMH C ABYMs [IEPEMEHHBIMHU.

[IpoBomuTh mnpoCTEHIIME WCCIECIOBAHUS YPAaBHEHHH M CHCTEM YPaBHEHMM, B TOM 4YHUCIE C
IPUMEHEHUEM TIpaHUuecKuX MpeACTaBIeHUN (yCTaHaBIMBaTh, HMEET JIM YypaBHEHHE WM CHCTeMa
YpaBHEHUH pEILIeHUs], €CIIU UMEET, TO CKOJIBKO, U IIPOYEe).

Ilepexoautb OT ciOBECHOM (HOPMYIMPOBKU 3ajaud K e€ anreOpauyeckod MOJAEIH C HOMOIIBIO
COCTABJICHMSI YPAaBHEHMUS WM CUCTEMBl YpaBHEHHWH, MHTEPHPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3aJ1a4M MTOJIYYEHHBIN pe3yJIbTar.

[IpuMeHATh CBOMCTBA YHCIOBBIX HEPAaBEHCTB JUII CpPAaBHEHMS, OLCHKH, pelarb JHMHEHHBIC
HEpaBEHCTBA C OJIHOW NEPEeMEHHOM M HX CHCTEMBI, JaBaTh IpaMUecKyl HJUIIOCTPALUI0 MHOXKECTBa
peLIeHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUNH

[lonumarh ¥ HCHONB30BaTh (PYHKIHMOHAIbHBIE TOHATUS U S3BIK (TEPMMHBI, CHMBOJUYECKHE
0003HaYeHMS), ONPEENATh 3HaUeHHe (PYHKIMH 10 3HAUEHHUIO apryMEHTa, ONpPEeesaTh CBOMCTBA (PyHKIMH
o e€ rpaduky.

Ctpouts rpaduku 3J€MEHTapHbIX (PYHKIUH BUJIA:

y =KX,y =x2,y=x3,y = |X|, y = VX, OIIECBIBATH CBOICTBA YNCIOBOH (YHKIIHH IO e rpaduKy.

K koHIly 00yueHus B 9 kjiacce 00y4aromuics MoyduT caelyromue NpeIMeTHbIE pe3yabTaThl:

Yuciia 1 BbIYUCICHUA

CpaBHUBaTh U YNOPSI0UYNBATH PALIMOHAIBHBIE U HPPAaLlMOHAJIBHBIE YUCIIA.

BoimonusaTe apudmeTnyeckue AeUCTBUS ¢ pallMOHAIBHBIMU YHCIaMH, COUYETasl yCTHbIE U MHCbMEHHBIE
IIPUEMBI, BBIIIOJIHATH BBIYHCIICHMSI C HPPALMOHAIbHBIMH YUCIIaAMU.

Haxonute 3HaueHUs CTENEHEN C LEIbIMU NOKA3aTeNIIMU M KOPHEH, BBIUNCIATh 3HAYEHUS YUCIIOBBIX
BBIPAKCHUM.

OKpyriaTh [JEHCTBUTENBHBIE YMCIIA, BBINOJHATh NPUKUAKY pe3yjbTaTa BBIYMCICHHH, OLEHKY
YHCIJIOBBIX BBIPAXKEHUH.

YpaBHeHHsI M HEPABEHCTBA

Pemrate nuHelHbIe U KBaJipaTHbIE YpaBHEHUs, YPaBHEHUS, CBOJSIINECS K HUM, IPOCTEHIINE IPOOHO-
paloHaIbHbIE YPABHEHUS.

Pemrate cuctemsl 1ByX JTMHEHHBIX YPaBHEHUM C IByMs IEPEMEHHBIMU U CHUCTEMBI IBYX YPaBHEHUH, B
KOTOPBIX OJTHO YPaBHEHUE HE SIBIISIETCS JTMHEUHBIM.



Pemarp TekcTOBBIE 3amauM anreOpanyeckuM CIOCOOOM C TOMOINBIO COCTaBJICHHS ypaBHEHUS WIH
CUCTEMBI JIByX YPAaBHEHHI C IByMs IE€PEMEHHBIMU.

[IpoBoauTh mpoOCTEHIINE WCCICIOBAHUS YPAaBHEHUW M CUCTEM YpaBHEHUW, B TOM YHUCIE C
IpPUMEHEHHEM TpapHUuecKuX MpeaCTaBlIeHUN (yCTaHaBIMBAaTh, HMEET JIM YypaBHEHHWE WM CHCTEMa
YpaBHEHUI pelIeHusl, €CIIU UMEET, TO CKOJIBKO, U TIpoyee).

Pemarp nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pakaTh pEIICHWE HEPABEHCTB Ha
YHUCJIOBOM MPSIMOM, 3aIIMChIBATh PELICHHUE C TIOMOIIBI CUMBOJIOB.

Pemarp cucreMpl JMHEMHBIX HEPaBEHCTB, CHUCTEMBbl HEPABEHCTB, BKJIIOYAIOLIME KBaJPATHOE
HEPaBEHCTBO, M300pa)kaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YUCJIOBOM IMPSMOM, 3alIUCHIBATH PEIICHUE C
IIOMOUIbIO CUMBOJIOB.

Hcnonbs30BaTh HEpaBEHCTBA MPU PELIEHUH PA3IMYHBIX 3a4a4.

DOyHKUNH

PacnioznaBate (QyHKUIMH H3y4eHHbIX BHUAOB. IloKa3bIBaTh CXEMAaTHYECKH pAaclOJOXKEHHEe Ha
KOOPJIMHATHOM IutockocTu rpadukoB GpyHkuuit Buga: Yy = kx, y = kx + b,y =k/x,y =ax2 + bx + ¢,y =x3,y
=X, y = |X|, B 3aBHCHMOCTH OT 3HaYeHMiT KOIQ(UIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKIIHIA.

Crtpouth M M300pakaTh CXEMAaTUYECKH TIpadUKU KBaJpPATUYHBIX (DYHKIMHA, OMHUCHIBATH CBOWCTBA
KBaJIpaTHUHBIX (DYHKIUH 1O UX rpaduxam.

Pacrio3naBath kBajipaTHUHYIO (GYHKIUIO 110 (hOpMYyJIie, TPUBOIUTH TPUMEPHI KBAAPATUIHBIX (PYHKITHIA
U3 peallbHOM KU3HU, (PU3UKH, TEOMETPHH.

YucinoBblie NOCI€10BATEIBLHOCTH U POrpeccuu

Pacnio3naBath apumMeTHyecKyro ¥ FT€OMETPHUUECKYIO IPOrPECCUU IPU Pa3HBIX coco0ax 3adaHus.

BBIMONHATE  BBIUMCIIEHUS C  HCIONB30BaHMEM (opMya N-TO  wieHa apuQMETHYECKOH W
F€OMETPUYECKON MTPOrPECCUil, CYMMBbI IEPBBIX N UJICHOB.

N300pakaTh YIEHBI MOCIEIOBATEIFHOCTA TOYKAMH Ha KOOPIMHATHOM TIOCKOCTH.

Pematp 3a1aun, cBA3aHHBIE C YUCIOBBIMU MOCIEAOBATEIIBHOCTAMU, B TOM YUCIE 3314l U3 peaIbHOMI
KHU3HH (C UCTIOJIB30BAHUEM KAJIbKYJIATOPA, HU(POBBIX TEXHOJIOTHIA).

TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
KounuectBo yacos DJIeKTPOHHbIE
HaumenoBanue
Ne (uudposbie)
n/n Pa3iejioB U TeEM Beero Konrpoabnubie IIpakruyeckue 06Pa30BATEBHBIE
NporpaMmmasl padoTsI padoTsI pecypeni
Yucna u
1 BBIYHCJICHHS. o5 1 0 bu6mmoteka [IOK
PannonansHblie https://m.edsoo.ru/7f415b90
yucia
2 Anrebpanyeckue 27 1 0 bubmuorexa [JOK
BBIPAXKECHHS https://m.edsoo.ru/7f415b90
3 YpaBHeHUs U 20 1 0 bubmuoreka LJOK
HEepPaBEHCTBA https://m.edso0.ru/7f415b90
Koopaunats! u bubaunoreka [JOK
4 rpaduict, 24 . 0 https://m.edso0.ru/7f415b90
DyHKIMU
5 [ToBTOpEHME M 6 1 0 bu6mmoreka [JOK
000611IeHne https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO
YACOB IIO 102 5 0
I[TPOT'PAMME
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8 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
HaunmenoBanmue
Ne (undposBbie)
/i pa3ejioB M TeM Beero Kontpoabnbie IIpakTunyeckue 06pa3oBATETBHbIC
NpOrpamMmabl padoThI padoTshI pecype
Yucna u
1 BBIYHMCJICHHSL. 15 0 0 bu6nmoreka [IOK
KBanparubie https://m.edsoo.ru/7f417af8
KOpHH
Yucna u
5 BBIYHMCJICHHSL. 7 0 0 bu6nmoreka [IOK
CrermneHsb C meNbIM https://m.edsoo.ru/7f417af8
MoKa3aresieM
AnreOpandeckue
3 BBIPAYKEHUSI. 5 1 0 bubnnorexka HOK
KBaaparusrii https://m.edsoo.ru/7f417af8
TPEXWIECH
AnreOpaunyeckue
4 BBIPAYKEHHUS. 15 1 0 bubnmnoreka [HOK
AureOpanueckast https://m.edsoo.ru/7f417af8
IpoOb
YpaBHeHus U
5 HEPaBEHCTBA. 15 1 0 bubnuorexa [IOK
KBanpatHsie https://m.edsoo.ru/7f417af8
ypaBHEHUS
YpaBHeHus u
6 HEPaBEHCTBA. 13 0 0 bubnuoreka [JOK
CucreMsl https://m.edsoo.ru/7f417af8
ypaBHEHUH
7 Efﬁfilfféf 12 1 0 bubmorexa LIOK
' https://m.edsoo.ru/7f417af8
HepasenctBa
3 qo)gggs:gé 5 0 0 bubmuorexa [JOK
https://m.edsoo.ru/7f417af8
TIOHSATHUS
9 SI)I?IIZ{;(?BT; 9 0 0 bubnmnoreka [JOK
https://m.edsoo.ru/7f417af8
byHKIMH
10 [ToBTOpEeHue n 6 2 0 bu6muoreka [JOK
000611IeHNe https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO
YACOBIIO 102 6 0
I[TPOI'PAMME
9 KJIACC
KosnuecTBo yacoB DJIeKTPOHHbIE
Ne HaumenoBanue
n/ pa3aesioB U TeM Bcer Kour n (HppoBbIe)
POJILHBI PaKTHYECKH 06pa3zoBATETbHBIC
n nporpaMMbl 0 e padoThI e padoThl

pecypchl



https://m.edsoo.ru/7f417af8
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Hucna u bu6mmoreka [IOK
1 BETIHCIICHIA. 9 0 0 https://m.edsoo0.ru/7f419d0
JleficTBUTEIIHLHBIE 3
yucia =
Y PaBHCHUS H bubnmoreka [JOK
2 HCpABCHCTBA. . 14 1 0 https://m.edsoo.ru/7f419d0
VYpaBHeHUs ¢ OAHOM 3
IIEPEMEHHON -
YPaBHEHHA 1 bubmuorexka [JOK
3 HEpaBCHCTEA. 14 1 0 https://m.edsoo.ru/7f419d0
Cucremsbl 3
YpaBHEHUH =
VYpaBHeHus u bubnmoreka [JOK
4 HEPaBEHCTBA. 16 1 0 https://m.edsoo.ru/7f419d0
Hepasenctpa 8
bu6mmoreka [IOK
5 OyHKIHUU 16 1 0 https://m.edsoo.ru/7f419d0
8
Yucnosbie bu6mmoreka [IOK
6 [OCJIEA0OBATEILHOCT 15 1 0 https://m.edsoo.ru/7f419d0
u 8
gg:g OPCHHUC, bubmuorexa [JOK
7 HHICHHC, 18 1 0 https://m.edso0.ru/7f419d0
cHCTeMaTH3aluA 3
3HAHUI =
OBIIEE KOJIMYECTBO
YACOBIIO 102 6 0
I[TPOI'PAMME

IMPOBEPAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHMS OCHOBHOM

OBPA3OBATEJIbHOM ITPOI'PAMMBI

7 KJIIACC
Kon .
HPOBEPHEMOTO IIpoBepsiembie NpeMeTHbIE Pe3y.IbTaTbl 0CBOEHUs! 0CHOBHOI
pesyabTaTa o0pa3oBaTe/IbHOM NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl
1 Yucna v BIYMCIECHUS

11 BrImonHATe, coueras yCTHbIE U MUCbMEHHBIE IPUEMBI, apupMeTHUYECKHUEe AeHCTBUSL
C pallMOHAJIbHBIMH YUCIIaMU
HaxoauTh 3Ha4eHMs YUCIIOBBIX BBIPAXEHHH, TPUMEHITH pa3HOOOpa3HbIe CIIOCOOBI

1.2 U TpuéMbl BBIYMCICHUS 3HAUYEHWH JAPOOHBIX BBIPAKEHHUH, COJEpIKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOHU
[lepexoauts OT onxHOW (oOpMBI 3amucH uucesl K Apyrod (mpeoOpa3oBHIBATH

13 JNECATHUUHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JIECATUYHYIO IPOOb)

14 CpaBHUBATh U YIOPSAI0YNBATH PALIMOHAIBHBIE YNCIIA

1.5 OxpyrisTh uncna
BbINONMHATE NPUKHUIAKY M OLIEHKY pe3yibTaTa BBIYMCICHUMN, OLICHKY 3HA4YE€HUM

1.6 YHCIIOBBIX BBIpaKEHUN. BBIMOMHATH NENHCTBUS CO CTENEHSMHU C HATypaJbHBIMH
MOKa3aTeNsIMU

17 [IpuMeHATh NMpU3HAKKU AEIMMOCTH, Pa3jOXKEHHUE HAa MHOXKMTEIM HaTypaJIbHbBIX
Yucell
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Pemiate mpakTUKO-OPUEHTHPOBAHHBIE 3aJaud, CBS3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPOMOPLUUOHAIBHOCTBIO BEIMYWH, NPOLEHTAMH, WHTEPIPETHPOBATH

18 pe3yJbTaThl PELUICHUS 3aa4 ¢ YYETOM OTPAaHUYCHMH, CBS3AHHBIX CO CBOWCTBAMHU
paccMaTpuBaeMbIX 00BEKTOB
2 Anrebpanyeckue BhIpaXKeHUs
21 Hcnonp3oBarh anreOpanveckyr0 TEPMUHOJIOTHIO U CHMBOJIMKY, IPUMEHSTH €€ B
IIpoLIecCe OCBOCHHS Y4eOHOTO MaTepuala
29 Haxonuth 3HaueHus OYKBEHHBIX BBIPQKEHUHW TMPU 3aJaHHBIX 3HAYCHHSIX
MepEMEHHBIX
23 BoimonsaTe npeoOpa3zoBaHMs LEJIOTO BBIPAKECHHS B MHOTOYICH MPHUBEACHUEM
M0JI0OHBIX CIaraeMbIX, paCKpPhITHEM CKOOOK
24 BBINOTHATE YMHOXEHHE OJJHOUJICHA HA MHOTOWIEH M MHOTOUYJIEHa Ha MHOTOUJIEH,
IPUMEHSTH (HOPMYJIIBI KBaJpaTa CyMMbI M KBaJpaTa pa3HOCTH
OcCylecTBIATh  Pa3lokKEHUE MHOTOWIEHOB HAa MHOXHUTEINW C  ITOMOIIBIO
2.5 BBIHECEHHUS 32 CKOOKM OOIIero MHOXUTENSA, TPYHIUPOBKU  CIAaraeMblX,
npuMeHeHHs GOPMYIT COKPAIIEHHOTO YMHOKEHUS
26 [IpumensaTs npeoOpazoBaHus MHOTOWIEHOB JULAL PEMICHUA PAsIMHBIX 32784 U3
MaTeMaTHKH, CMEXKHBIX MPEMETOB, U3 PEaIbHOM MIPAKTUKU
27 Hcnonp3oBare CBOMCTBAa CTENEHEW C HATypalIbHBIMM IIOKA3aTeNsIMH  JUIA
peoOpa3oBaHus BEIPAKEHUI
3 YpaBHEeHUs 1 HEPaBEHCTBA
Pemare nuHeiiHble ypaBHEHUSI C OJHOM TIEPEeMEHHOW, NpPUMEHssA MpaBHIa
3.1 Iepexo/ia OT UCXOJAHOI0 YPAaBHEHUS K PaBHOCUIBHOMY emy. [IpoBepsiTh, siBiisgercs
JIM YMCJIO KOPHEM YpaBHEHUS
39 [TpumensTh rpaduueckue METOIbl MPU PEIICHUU JIMHEWHBIX ypaBHEHUH U HX
CUCTEM
33 [MonGupaTs mpuMeEpHI ap YHCEN, SIBISIOUIMXCS PEIICHHEM JTMHEWHOTO YpaBHEHUS
C AByMsI IEPEMEHHBIMU
34 Ctpouth B KOOpJIMHATHOW IJIOCKOCTH TpapuK JMHEHHOTO ypaBHEHHUS C JIBYMS
MEPEMEHHBIMH; MOJIB3YSICh TPAPUKOM, IPUBOIUTH MPUMEPHI PELICHUS YPaBHEHUS
35 Pemate cucteMbl NByX JIMHEMHBIX YPaBHEHHMHM C JBYMSI NI€PEMEHHBIMH, B TOM
yucie rpadhuyecku
CocTaBiATh U pelaTh JUHEHHOE YPaBHEHUE WJIU CUCTEMY JTMHEHHBIX YpaBHEHUU
3.6 M0 YCJIOBHIO 33/1aud, MHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1ayu
MIOJIY4EHHBIN pe3ysbTaT
4 Koopaunats! u rpapuku. @yHkiuu
N306paxkaTh Ha KOOPAMHATHOM MpPsIMOW TOYKH, COOTBETCTBYIOUIME 3aJlaHHBIM
4.1 KOOpJMHATAM, JIy4d, OTPE3KH, UHTEPBAJIbI, 3alIUCHIBATh UYHCIOBBIE MPOMEKYTKU
Ha anreOpanveckoMm sI3bIKe
4.2 OTtMeuaTh B KOOPIMHATHOM MJIOCKOCTH TOYKH IO 33JJaHHBIM KOOpJUHATaM
4.3 Crpouts rpaduku muHeHbIX GyHKIMHA. CTpouTh rpaduk GyHKIUH Y = [X|
OnuceIBaTh ¢ MOMOIIBI0 (HYHKITUN M3BECTHBIC 3aBUCUMOCTH MEXY BEIHYUHAMHU:
4.4 CKOpOCTb, BpeMsH, paccrosiHue, LIEHY, KOJINYECTBO, CTOUMOCTb,
IPOU3BOIUTENILHOCTD, BpeMsl, 00BEM pabOThI
4.5 HaxonuTh 3HaueHne GyHKIIMU IO 3HAYCHHIO €€ apryMeHTa
[Tonumarp rpaduueckuii crmoco0 NPEACTaBICHHUS U aHanW3a HWHPOpPMAIINH,
4.6 U3BJIEKATh U UHTEPIPETUPOBATH MHPOPMAIUIO U3 IPaUKOB peantbHBIX MPOLIECCOB

U 3aBUCUMOCTEN




8 KVIACC

HpOB:f)(:I)::EMOFO IIpoBepsiembie NpeMeTHbIe Pesy.IbTaThl 0CBOCHHH OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHUs
pe3yJbTara
1 Yucna v BBIYKCICHUS
Hcnonp30BaTh HavyadbHBIE MPEACTABICHUS O MHOKECTBE JEHCTBUTENIbHBIX YUCEN
11 JUTSI CPAaBHEHHUS, OKPYTJIICHUS U BBIYMCICHUH, N300pakaTh NEHCTBUTEIBHBIC YHCIa
TOYKaMHU Ha KOOPJMHATHOW MpsIMOM
[IpumensTh moOHATHE apU(PMETHYECKOrO KBAJIpaTHOIO KOPHS, HaXOAWTh
12 KBaJIpaTHbIE KOPHU, UCIOJIB3YS MPU HEOOXOIUMOCTH KaJbKYISATOP, BBIIOJHSITH
' npeoOpa3oBaHus BBIPAKEHUHM, COAEpXkAIIUX KBaJpaTHbIE KOPHHU, HCIOJb3Ys
CBOICTBa KOpHEM
13 Hcnonb30Bath 3amucu OOJMBIINX U MAIBIX YUCEN C MMOMOIIBIO JECATHYHBIX ApoOei
' U creneHe yucna 10
2 AnreGpanyecKue BhIPaKEeHH
21 [IpumeHsTh  TOHSATHE CTENMEHM C  LEJIbIM  I0Ka3aTeslieM,  BBINOJHSTH
peoOpa3oBaHus BBIPAXKEHUH, COEPIKALIUX CTENEHH C LIEIbIM [T0KA3aTeIeM
29 BEBINOTHATE TOKIECTBEHHBbIE MPEOOpa3OBaHUs pPalOHATIBHBIX BBIPAKECHHUH Ha
' OCHOBE TIPABWJI JICCTBHIA HAJ] MHOTOWICHAMH U alreOpandecKuMHU APOOSIMH
2.3 PacknanpiBaTh KBagpaTHBIM TPEXUIECH HA MHOXKHUTEIN
24 [IpumensTs mpeoOpa3oBaHMs BBIpAKCHHUI JUIAL PEILCHAS PasiAMHBIX 3a7ad M3
MaTeMaTHKH, CMEXKHBIX MPEMETOB, U3 PEaIbHOU MIPAKTUKU
3 YpaBHEeHUs 1 HEPaBEHCTBA
31 Pemare nuHeliHble, KBaJpaTHBIC YPAaBHEHHS U PallMOHANbHBIC yPABHEHHS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIByX YPaBHEHUH C ABYMsI IEPEMEHHBIMU
[IpoBoauTh IpOCTEHIINE UCCIAEAOBAHUS YPABHEHUN U CHUCTEM YPaBHEHUW, B TOM
39 YHClie C IPUMEHEHUEM rpa(pnqecxnxUnpeLLCTaBneHHIZ (ycTaHaBnMBaTh, UMEET JIH
ypaBHEHUE WM CHUCTEMa YpaBHEHUW pEUICHUs, €CITU HMEET, TO CKOJbKO, U
npouee)
[lepexoautsb oT ciioBecHOM (HOPMYJIMPOBKH 337auu K €€ anredpandeckor Moaenn
3.3 C TOMOIIBKD  COCTaBJIEHUS  YpPaBHEHHUS  WJIM  CHUCTEMBl  ypaBHEHHIA,
WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4d MOJTYYEHHBIN pe3yabTaT
[IpuMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB I CpPaBHEHHUS, OIICHKU, PEIIaTh
34 JUHEWHbIE HEpPAaBEHCTBA C OJHOM TMEPEMEHHOM W MX CUCTEMBbI, [JaBaTh
' rpauyecKyr0 WUTIOCTPAIIMI0 MHOXKECTBA PEIICHUN HEPaBEHCTBA, CHCTEMBI
HEPaBEHCTB
4 OYyHKIIH
[ToHnMaTh W HCMONB30BaTh (PYHKIHMOHATbHBIE TOHSTUS M SI3bIK (TEPMUHBL,
4.1 CUMBOJINYECKHE O0O3HAUYEHHUS), ONPEAENATh 3HaYeHHEe (PYHKIMH MO 3HAYEHHUIO
apryMeHTa, ONpeaemsTh CBoMcTBa (QYHKIIMHU 0 e€ TpaduKy
Ctpouts rpaduku dJIeMEHTapHBIX QYHKIIMIA BHJIA:
0=0/0
4.2

Y = kiX,y =x3 Yy =X3Y=|X|, onuchiBaTh CBOWCTBA YHUCIOBON (PYHKIMHU TIO €€
rpaduxy




9 KJIACC

HpOB:f)(:I)::EMOFO IIpoBepsiemble l}peIlMeTHble pe3yJbTaThl 0CBOEHHSI OCHOBHOM
- o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

1 Yucna v BRIYUCICHUS

1.1 CpaBHUBATh U YIOPSAAOUYMBATH PALIMOHAIBHBIE U UPPALTMOHATBHBIC YUCIa
BeimonHATh apudMeTHuecKre ACHCTBUSA C PAMOHAIBLHBIMU YHCIAMH, COYeTas

1.2 YCTHBIE U MHUCbMEHHBIC MPUEMBI, BBITIOJHIATh BBIUUCICHUSI C UPPAMOHAIbHBIMU
YHCIIaMU

13 HaxomnTe 3HaYeHUs cTeneHei Uc LEJbIMA MOKa3aTeIsIMU U KOPHEH, BBIYUCIATH
3HAUYCHHS YUCIIOBBIX BBIPAKCHUIN

14 OKpyTJTh } JICUCTBUTECIBHBIC  YHCIIA, ]EBIHOJIH?ITB MPUKUJIKY  pe3yJibTara
BBIYMCIICHUM, OLICHKY YMCIOBBIX BBIPAKEHUH

2 VYpaBHEHUS U HEpABEHCTBA

21 Pemate nuHelHbIE W KBaJApaTHbIC YPABHEHUs, YPABHEHUs, CBOJSALIMECS K HUM,
npocTeime ApoOHO-paIMOHATILHBIC YPaBHEHUS

29 PemraTs CI/ICTCME»I JIBYX JTUHEHHBIX YPAaBHEHHH C IByMs HepeMerILIMPI H CUCTEMBI
JIBYX YpaBHEHHUM, B KOTOPBIX OJIHO YPABHEHHE HE SBJISICTCS JIMHEHHBIM

23 Pemate TekcTOBBIC 3ama4K anre6panqecqu/IM CII0COOOM C IIOMOILBIO COCTaBJICHUS
YpaBHEHUS UM CUCTEMBI IBYX YPAaBHEHUM C JIBYMS IEPEMEHHBIMHU
[IpoBoUTh MpOCTEHIINE UCCIEIOBAHNUS YPABHEHUI U CUCTEM YpPAaBHEHUH, B TOM

2.4 YHCIIe ¢ MPUMEHEHUEM TpadUIeCKUX MPEACTaBICHUN (HapuMep, yCTaHABINBATh,
UMEET JIU ypaBHEHHE UM CHCTEMa ypaBHEHUH pelIeHHs], €CITH UMEET, TO CKOJIBKO)

25 PenraTe nuHeiiHbie HepauBeHCTBa,vKBaz(paTHHe HEpaBEHCTBA, U300pakaTh PEIICHUE
HEpaBEHCTB HA YUCJIOBOU MPSMOM, 3aMMUCHIBATh PEIICHUE C TOMOIIHI0 CHMBOJIOB
Pemate cucreMbl JIMHEWMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIIOYAIOIINE

2.6 KBaJIpaTHOE HEPaBEHCTBO, H300pakaTh peEUICHHE CHUCTEeMbl HEPaBEHCTB Ha
YHUCJIOBOW MPSIMOM, 3aIIMCHIBATh PEIICHHE C TOMOIIBIO CHMBOJIOB

2.7 Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUH PA3IMYHBIX 33134

3 OYyHKIHIH
PacnosnaBate (QyHKIMHM U3ydyeHHBIX BHJOB. [loKa3pIBaTh CXeMaTHUYECKU

31 pacrooKeHue Ha KOOPAWHATHOW IUIOCKOCTH rpadukoB (QyHKIMA BHa: Y=KX,
y=kx+b, y=k/x, y=ax?+bx+c, B 3aBUCHMOCTH OT 3HaYeHHH KOI()(PHUIHUEHTOB,
ONKCHIBATh CBOMCTBA (DYHKUUMI

39 [Toka3pIBaTh CXEMaTHYECKH pACIIOJNIOKEHHWE HAa KOOPAWHATHOM IUIOCKOCTH
rpa¢ukoB QyHKIMI BUa Y = VX, Y = [X| ¥ onHMChIBaTh CBOMCTBA QYyHKIUN

33 Ctpouth W wu300paxarh CXeMaTHUeCKU TpadUKH KBaJIPaTUUHBIX (QYHKIIHH,
OMHUCHIBATh CBOMCTBA KBAJAPATUUHBIX (PYHKIIUHU MO X rpaduKam

34 PacnioznaBate kBagpatuuHyr (QyHKIHIO 1O ¢opMmyie, NPUBOAUTH PUMEPHI
KBaJPAaTUYHBIX (PYHKITUI U3 pealbHON KU3HH, PU3UKH, TEOMETPHH

4 Apudmerndeckast U TeOMETpUIECKast MPOTPECCUU

41 Pacro3naBath apu(MeTHUECKyI0 M T€OMETPUUYECKYIO TMPOTPECCHH TPH Pa3HBIX
croco0ax 3aJiaHus

42 BoimonHAT,  BBIUMCICHHS C  WCIONb30BaHWEM  (GopMyl N-TO  djeHa
apuMeTUIECKON U TEOMETPUUIECKON TTPOTPECCH, CYMMBI TIEPBBIX N YJICHOB

4.3 N300pakath 4eHBI MOCIEI0BATEILHOCTH TOUKAMHU Ha KOOPJIUHATHOM TUIOCKOCTH
Pemate 3agauu, CBSI3aHHBIE C YHCJIIOBBIMH ITOCJIEIOBATEIIFHOCTSIMH, B TOM YHCIIE

4.4 3aladyil U3 pEaNbHON >KM3HM (C HCIOJIb30BAHUEM KaJbKyNIATOpa, IHU(PPOBBIX

TEXHOJIOTHH)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUS
1 Yucna u BIYUCICHUS
JlpoOu OOBIKHOBEHHBIE M JECATHYHBIC, TMEPEX0J OT OAHOM (OpMBI 3amucu apoder K
11 apyroid. IloHsTHE palMOHAIBHOIO YHUCINA, 3allUCh, CPAaBHEHHE, YIOPSIOYMBAHHE
paMOHATBHBIX YHCE
19 Apudmerndeckre IEHCTBHUS C pallMOHATIBHBIMHU YHCIaMU. Pemenne 3a1a4 u3 peanbHOM
IIPAKTUKU Ha 4acTH, Ha ApoOu
13 CreneHb ¢ HaTypaJbHBIM IIOKA3aTeJIeM: ONpeesieHe, TpeoOpa3oBaHie BbIpaXKEHUH Ha
OCHOBE OIPEIEICHMS], 3alMCh OOJIBLIINX YHCET
14 [IponieHThl, 3amuCch NPOLEHTOB B BUAE IpoOU U ;[p061/1u B BHUAE MpPOUEHTOB. Tpu
OCHOBHBIE 3aJ1a4X Ha ITPOLEHTHI, PeILICHHE 3aJjau U3 PEeabHOM TPAKTUKU
1.5 [IpuMeHeHMe NPU3HAKOB JIETMMOCTH, Pa3I0kKEeHNE HA MHOXKHUTEIN HATYPaJIbHbIX YHCE
1.6 PeasibHble 3aBUCUMOCTH, B TOM YHUCIIE IIpsiMasi U 00paTHasi MPONOPLUOHATBHOCTH
2 Anrebpanyeckie BEIpaKCHHUs
21 [IepemeHHbIE, YUCTOBOE 3HAYEHUE BBIPAKEHUSA C NMEPEMEHHOM. [[onmycTUMbIe 3HaYECHUS
NEPEMEHHBIX
29 IIpencraBneHue 3aBUCHMOCTH MEXIYy BEIMUYMHAMM B Buae (Gopmyinsl. Berancnenus no
dbopmyiam
2.3 [TpeoOpa3oBanne OyKBEHHBIX BBIPAKEHUH, TOKIESCTBEHHO PaBHBIC BBIPAKEHUS
24 CBoIiCcTBa CTENIEHU C HATYPAJIbHBIM MTOKA3aTEIeM
25 OnHounensl 1 MHOrowieHsl. CTeneHs MHOroueHa. CiokeHue, BhlUUTaHUEe, YMHOXKEHHE
MHOTOYJICHOB
26 @opMyITbl COKpPAIIEHHOTO YMHOKEHHUS: KBAJApaT CYMMBI M KBaJpaT pazHocTH. Popmyra
pa3HOCTH KBaipaToB. Pa3nokeHre MHOMOWIEHOB HA MHOXKUTENH
3 YpaBHeHM
31 YpaBHeHH?, KOpEHb YpaBHEHU, paBuiia IpeoOpa30BaHuUs YPaBHEHUS, pABHOCUIBHOCTD
ypaBHEHHH
32 JInneiinoe YpaBHEHHE C OJ:[Hovﬁ IIEPEMEHHOM, YUCIO KOpPHEH JIMHEHMHOIO YypaBHEHUS,
peleHe JMHEHHBIX YpaBHEHUN
33 COCTaBJ'IeIEI/Ie YPaBHEHMI O YCIOBUIO 337a4M. PelieHne TeKCTOBBIX 337a4 ¢ MOMOIIbIO
ypaBHEHHH
3.4 JIuHeltHOE ypaBHEHUE ¢ ABYMS IEPEMEHHBIMU U €ro rpaduk
Cuctema 1ByX IMHEMHBIX YpaBHEHUH € JByMsl NEpeMEHHbIMH. PemieHue cucrem
3.5 YpaBHEHHH CIIOCOOOM IOICTAaHOBKH. [IpuMephl peleHns TeKCTOBBIX 3aad ¢ MOMOIIIBIO
CUCTEM yYpaBHEHUI
4 Koopaunats! u rpadpuku. @yHKuuu
4.1 KoopaunaTa Touku Ha npsiMoi
4.2 YucnoBele NPOMEXKYTKH. PaccTosiHue MeXAY ABYMS TOUKaMU KOOPJIWHATHOM MPsIMOI
43 HpﬂMoyronLHvas{ cucrema koopauHaT, ocu OX m Oy. AOcmuicca u opAWHATa TOYKH Ha
KOOPJAMHATHOH MJIOCKOCTH
44 [Tpumepsr I:pa(l)I/IKOB, 3agaHHbIX  (opmynamu. UYreHue rpadUKOB  peanbHbIX
3aBHCUMOCTEH
4.5 [Tonsitue pynkuuu. I'paduk dyakun. CroiicTBa GyHKIMN
4.6 Jluneitnas dynkuus, e€ rpaduk. I'padux pyHkmm y = [x|
4.7 ['padmueckoe penieHne JIMHEWHBIX YPaBHEHUHN U CUCTEM JIMHEWHBIX YpaBHEHUN




8 KVIACC

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Yucna v BBIYKCICHUS
11 KBanpatHslii kopeHb u3 uucina. Ilonarue o6 wupparnuoHaibHOM uucie. JlecATudHbIe
npuOJIMKEHUS. UPPALMOHATBHBIX YHCEIT
19 CpoiicTBa apu(MEeTHUECKUX KBAJAPATHBIX KOPHEW U UX MPUMEHEHHUE K MPeoOpa3oBaHUIO
YKCJIOBBIX BBIPA)KEHUH U BBIYMCICHUAM. J[eCTBUTEIbHBIEC YK CIIa
1.3 Crenesb ¢ 11e7bIM NOKa3aTeneM U e€ cBoiicTBa. CTaHapTHAs 3allUCh YUCIIa
2 AnrebpanyecKkue BhIpaXKEHUs
2.1 KBanpaTHblil TpEXUiieH, pa3io)keHUe KBaIPaTHOrO TPEXUICHA HA MHOKHUTEIH
2.2 Anrebpanyeckas 1poOb. OCHOBHOE CBOHCTBO alre0Opanveckoi 1poou
2.3 CrnoxeHue, BBIYMTaHUE, YMHOKEHHE, JICJICHUE alNreOpandeckux JIpooei
2.4 ParnmonanbHbIe BEIpaXKEHUS M UX TpeoOpa3oBaHue
3 YpaBHEHUS U HEpPAaBEHCTBA
3.1 KBaznpaTtHoe ypaBHeHue, popmysa KopHel KBajpaTHoro ypaBHeHus. Teopema Buera
3.2 Pemenue ypaBHeHUH, CBOAIINUXCS K TUHEUHBIM U KBaJIPATHBIM
3.3 [Ipocreiimme qpoOHO-palMOHATIBHBIC YPABHEHHS
I'paduueckas uHTEpIpeTallsl YypaBHEHUN C BYMs IIEPEMEHHBIMU M CUCTEM JIMHEHHBIX
3.4 YpaBHEHUH C JABYMs INEpEeMEHHBIMH. [IpuMepbl pemeHuss CUCTEM HEIMHEHHBIX
YPaBHEHMH C IByMsI IE€PEMEHHBIMU
3.5 Pemienne TeKCTOBBIX 3324 anredpandeckum crnocodom
3.6 YucnoBble HEpaBEHCTBA U MX CBOMCTBA
3.7 HepaBeHCTBO ¢ 0JIHOM TTEpeMEHHOM
3.8 PaBHOCHIIBHOCTH HEPAaBEHCTB
3.9 JInHeliHbIE HEPABEHCTBA C OJTHOM IEPEMEHHOU
3.10 CucreMbl TUHEIHBIX HEPABEHCTB C OJIHOM MepeMEHHOM
4 DOyHKIUH
41 [onstne pynkuunu. O61acTh onpeaeaeHuss 1 MHOXKECTBO 3HaueHUH QyHkunu. CriocoObl
3a1aHust PyHKIHMHA
4.2 I'padux Gpynkiuu. YteHre cBOWCTB PYHKLUU 110 €€ TpauKy
4.3 [Tpumeps! rpadukoB GYHKINH, OTPAXKAIOLINX PealbHbIE TPOIECCHI
44 OyHKIIMY, OMHUCHIBAIONINE MPSIMYIO ¥ OOPATHYIO MPOIOPIIMOHAIBHBIE 3aBUCUMOCTH, UX
rpaduku
4.5 OyHKIHH Y =X?,y = X3
4.6 Oyukmun Yy = [IX, Y = |x]|
4.7 ['paduueckoe pelieHrne ypaBHEHUH U CUCTEM YpaBHEHUH
9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Uucna v BIYUCTICHUS
11 PanmonanpHbIe 4YHMCa, WPpAMOHATBHBIE YHCIA, KOHEUHbIE M OCCKOHEUHBIE IECSTUYHBIC
apoou
MHOXecTBO JEHCTBUTEIbHBIX YHUCEN, JACWCTBUTENbHbIE 4YHCIAa KaK OECKOHEYHbIE
1.2 JecATUYHble ApoOu. B3amMHO OIHO3HAYHOE COOTBETCTBHE MEXKIY MHOKECTBOM
JeWCTBUTENBHBIX YHCET U KOOPAUHATHOM npsimoii. CpaBHEHHE JIeHCTBUTENBHBIX YHCET
1.3 Apudmernueckue IeHCTBHS ¢ AEHCTBUTEIbHBIMU YUCIAMU
14 W3mepenusi, npuONMKEHUs, OIEHKH. Pa3mepsl OOBEKTOB OKpYKAIOIIEr0 MHpa,

JUINTEIBHOCTh TPOIIECCOB B OKpy»KaromeM mupe. [IpubnuxéHHOe 3HAUE€HUE BEJIUYUHBI,




TOYHOCTh TpubmmkeHus. OkxpyriaeHue uwcen. [IpukuaKka © OLEHKA Pe3yIbTaTOB
BBEIYMCIICHUH

2 YpaBHEHHUs 1 HEPABEHCTBA
2.1 YpaBHEHHUsI ¢ OIHOM TEpEMEHHON
2.2 Jlunetnoe ypaBHeHue. Penienue ypaBHEHUM, CBOJISAIINXCS K JIUHEUHBIM
2.3 KBagparHoe ypaBHeHue. Pelienre ypaBHEHUN, CBOAAIIMXCS K KBaJPAaTHBIM
24 bukBanpatHoe ypaBHeHue. [Ipumepsl penieHus ypaBHEHUN TPETbEe U YETBEPTON CTEIIEHEN
pa3joKEHUEM Ha MHOKUTEIH
2.5 Pemenue npoOHO-paliMoOHaIBHBIX YPaBHEHUI
2.6 Cucrembl ypaBHEHUH
2.7 YpaBHeHHE ¢ IByMsI IEPEMEHHBIMU H €ro rpaduk
2.8 PemeHne cucreM JByX JIMHEHHBIX YPABHEHUH C JBYMS IEPEMEHHBIMU
29 Pemienne cucreM IByX ypaBHEHUM, OJHO W3 KOTOPBIX JMHEWHOE, a JAPYroe — BTOPOM
CTETeHU
2.10 ['padmueckas mHTEpIpeTallsl CUCTEMbl YPaBHEHUH C IBYMsI IEPEMEHHBIMU
211 Pemrenne TekCTOBBIX 3a7a4 anreOpandecKuM CrrocoooM
2.12 UwucioBble HEPAaBEHCTBA U UX CBOMCTBA
2.13 Pemenue nuHEHBIX HEPABEHCTB C OJIHOM IEPEMEHHOM
2.14 Pemenne cucreM JTMHEHHBIX HEPABEHCTB C OAHOW IIEPEMEHHOU
2.15 KBanpaTHble HEpaBeHCTBa
2.16 ['paduueckast HHTEpIIPETAIUS HEPABCHCTB M CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMU
3 OyHKIIUU
31 KBampatnunas ¢ynkuus, e€ rpaguk u cpoiictBa. [lapaGosa, KOOpAMHATHI BEPIIUHBI
napadoIIbl, OCh CHMMETPHUH 1apadoIbl
3.2 I'paduku Gpynkimii y=Kx, y=kx+b u ux coiicra
3.3 I'paduku Gynkimii y=k/x, y = x® u ux coiicrsa
3.4 I'paduku QyHKIMH , M UX CBOWCTBA
4 UYucnoBble IOCIE10BATEIBHOCTH
41 OnpeneneHne W CcHocoObl 3aJaHUsl  YWCJIOBBIX  IOCJIENOBAaTENbHOCTEH. 3agaHue
MOCJIeI0BATEIbHOCTH PEKYPPEHTHOM popMysolt u popmyIioit N-ro uieHa
492 Apudpmernueckas mporpeccus. dopmynsl N-ro wieHa apupMeTHYECKOH Mporpeccuu,
CYMMBI [IEPBBIX N YIEHOB
43 I'eomerprueckas nporpeccus. @opMyiibl N-ro WieHa FreOMETPUUECKON TPOrPECCUH, CYyMMBbI
MEPBBIX N YIECHOB
44 N300paxeHne uaeHOB apu(METUUYECKOW M TIEOMETPUUECKON Mporpeccuii TOYKaMu Ha
KOOPAMHATHOM IUIOCKOCTH. JIMHENHBINA U SKCIIOHEHLIMAIIbHBIN POCT
4.5 CnoxxHbl€ TPOLIEHTHI

IMPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OFPA30BATEJIBHOM IMPOT'PAMMBI OCHOBHOTI'O OBIIIETO

OBPA3OBAHUA
Kon IIpoBepsiemble TpeGOBaHUS K PeAMETHBIM pe3y/JbTaTaM OCBOEHUSI OCHOBHOI
NpoBepsaeMoro o0pa3oBaTe/IbHON NPOIrPaMMbI OCHOBHOI0 00111er0 00pa30BaHUsI HA OCHOBE
TpeOOBaHMS @rocC
YMeHHe onepupoBaTh MOHATUAMU: MHOYKECTBO, IIOJMHOXKECTBO, OIEpallUUd HaJ
MHO’KECTBAMH; YMEHHUE ONEepUpOBATh MOHATUSAMU: rpad, CBA3HBIN rpad, nepeso,
1 IIUKJI, TPUMEHATh MX NPH PELICHUH 33/1a4; YMEHHE HCIIOJb30BaTh Ipaduueckoe

IIPEICTABICHNE MHOXECTB ISl ONHMCAHMS PEANbHBIX IPOLECCOB W SIBICHUM, NPHU
peIlIeHUH 3a]1a4 U3 APYTHX YYeOHBIX MPEIMETOB




YMeHue  onepupoBaTh  IMOHATUAMM:  ONPEIECICHHE, aKCHOMa, Teopema,
JI0Ka3aTeNIbCTBO; YMEHUE pACIIO3HABAaTh WCTUHHBIC M JIOKHBIE BBICKA3bIBAHMS,
IIPUBOAUTH IPUMEPbI U KOHTPIPUMEPBI, CTPOUTH BBICKA3BIBAHUSA U OTPULAHUSA
BBICKa3bIBaHUI

YMeHne onepupoBaTh MOHITHSIMH: HaTypaJbHOE YHMCIO, MPOCTOE M COCTaBHOE
YHUCIJIO, JIEIUMOCTh HATypaJbHBIX YHUCEN, NMPU3HAKH JEIUMOCTH, IIEJI0€ YHUCIIO,
MOJlyJIb 4YKcia, OOBIKHOBEHHAs JApoOb M AecaThuyHas OpoOb, CTAaHAAPTHBIA BUJ
qrclia, pPAIMOHAIBHOE YHCIO, HPPAMOHATBHOE YHUCIO, apuPMETHUECKUN
KBaJIpaTHbI KOpPEHb; YMEHHUE BBINOJHATH JIEHCTBUS C YMCIAaMH, CPaBHUBATh U
YOOpSAIOYMBATh 4YHCJIA, MPEACTABIATh YHCIA Ha KOOPJIAMHATHOM MPSIMOM,
OKPYTJISATh YKCIIA; YMEHUE JeNaTh MPUKUJIKY U OLIEHKY pe3y/bTaTa BEIYUCICHUI

YMeHue onepupoBarth IMOHATUSMHU: CTENEHb C  LEJIbIM  IIOKa3aTeseM,
apu@MeTHuuecKuid KBaJpaTHBI KOpPEeHb, MHOTOWIEH, aireOpanueckas ApoOb,
TOKJIECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOM CTENEHU OO0JbllIe €IWHULIBI;
YMEHHE BBINOJIHATH pacuéTel Mo (GopMynaM, npeoOpa3zoBaHUs LEJIbIX, APOOHO-
palOHaIbHBIX BBIPAXKEHUM U BBIPAXKEHUN C KOPHSIMH, pa3jIoKEHUE MHOrOYJIEHA
HA MHOXKUTENIH, B TOM YHUCIIe C UCTOJIb30BaHUuEM (OpPMYI Pa3HOCTH KBAJIPaToB U
KBaJlpaTa CyMMbl U pa3HOCTH

YMeHne onepupoBaTh MOHATUSIMH: YUCIOBOE PABEHCTBO, YPABHEHHE C OHOU
MEPEeMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOI; yMeHue
peuaTh JIMHEWHbIC U KBaJpaTHbIC YPAaBHEHUS, IPOOHO-PAIlHOHAIBHBIC YPABHEHUS
C OJHOW TIEPEMEHHOW, CHUCTEMBbl JABYX JIMHEHHBIX YpaBHEHUM, JHMHEUHbIE
HEpaBEHCTBA U UX CHCTEMBI, KBaJIpaTHBIC U IPOOHO-pAIlMOHAIEHBIE HEPABEHCTBA C
OJIHOI MEePEeMEHHOH, B TOM 4YHCIIe MPU PEIICHUHU 33/1a4 U3 APYTUX MPeIMETOB U
MpaKTUYECKUX 3a7a4; YMEHHE MCIOJIb30BaTh KOOPAMHATHYIO TIPSIMYI0 U
KOOPJMHATHYIO MJIOCKOCTH JUIS U300paKeHUs PEellIeHU ypaBHEHUH, HEPaBEHCTB U
CHCTEM

YMeHne onepupoBarh MOHATUAMU: (GYHKIMSA, TpaduK QYHKIMUA, HYTH (QYHKIUH,
IPOMEXYTKH  3HAKOIOCTOSHCTBA, TPOMEXYTKH  BO3pacTaHus, YOBIBaHUS,
HauOoJbIllee W HaWMEHbIIEe 3HAueHUs (YHKIHMM, YMEHUE OIlepUupOBaTh
HOHATUAMU: TpsAMasi MPONOPLHMOHAIBLHOCTh, JIMHEeWHas (yHKIMs, KBajJpaTHUHAs
¢GyHKIMA, oOpaTHas NPONOPIUOHAIBHOCTh, Mapabona, rumnepbosa; yMmMeHUe
CTpouTh Tpaduku (HYHKIMHA, UCIOIB30BaTh TPaQUKH Ul ONpeJesIeHUs] CBOMCTB
IIPOLIECCOB U 3aBUCUMOCTEH, JUIsl PeLeHUs 3a/1a4 U3 JPYTUX y4eOHBIX NMPEAMETOB
U pealbHOW JKM3HM; YMEHHE BbIpaXaTb (OPMYIaMH 3aBUCUMOCTH MEXIY
BCJIIMUYNHaAMU

YMeHne omnepupoBaTh MOHATHUAMH: TOCIEAOBATEIILHOCTh, apuMeThyecKas u
reoMeTpuyecKas MPOTPECCUU; yMEHUE UCII0JIb30BaTh CBOMCTBa
nocieaoBaTeIbHOCTEN, (OPMYJIBI CYMMBI U OOILEr0O WieHa MpU PEeIIeHUH 3a/1ay, B
TOM YHUCIIE 33]1a4 U3 IPYTUX YUeOHBIX MPEIMETOB U peaTbHOU KU3HU

YMeHue pemarh 3aa4u pa3HbIX TUIOB (B TOM YHUCJIE€ HA IPOLEHTHI, A0 U YacTH,
JIBIDKEHUE, padoTy, 1IeHy TOBapOB M CTOMMOCTb ITOKYIIOK M YCIIYT, HAJIOTH, 33/1a4H
U3 00JacTH YOpaBlIEHWS JMYHBIMH M CEeMEWHbIMM (HUHAHCAMH); YMEHHUE
COCTABJISITh BBIPAXKECHMS, YPAaBHEHHs, HEPABEHCTBA U CHUCTEMBI II0 YCJIOBHIO
3aJjaud, HUCCIENOBaTh IIOJIYYEHHOE PEIIEHHWE U OLEHMBATH IPaBIONOA0OHOCTH
IIOJIYYEHHBIX PE3YJILTATOB

YMeHue omnepupoBaTh MOHATUAMU: (GUTYpa, TOYKA, OTPE30K, MpsMas, Iyd,
JOMaHas, Yroji, MHOTOYTOJIbHUK, TpPEYTOJIbHUK, paBHOOEAPEHHBIH U
PaBHOCTOPOHHUI TPEYrOJIbHUKH, TMPSIMOYTOJBHBIA TPEYroJbHUK, MeauaHa,
OuccekTpruca W BBICOTA TPEYTOJIbHHKA, YETBIPEXYTONbHUK, MapaieIorpaMM,
poMO, MPSMOYTOJBHUK, KBaApaT, Tpamelus; OKPYKHOCTh, KPYT, KacaTellbHas;
3HaAKOMCTBO C HNPOCTPaHCTBCHHBIMU (bnrypaMH; YMCHHUE pellaTh 3aJadd, B TOM
Yrclie M3 TOBCETHEBHOW JKM3HU, Ha HAXOXKICHHE TC€OMETPUUYECKUX BEIUYHH C
MIPUMEHEHUEM U3yYEHHBIX CBOUCTB (QUTYp U (paKTOB
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YMeHue onepupoBaTh HOHATHAMH: PaBEHCTBO (DUTYDP, pAaBEHCTBO TPEYTOJbHUKOB;
NapajuIeIbHOCTh W MEPHEHIUKYISAPHOCTh TPSMBIX, YrOJX MEXIy HPSMBIMH,
NEepIEHANKYISAp,  HAKJIOHHAsA, MpOeKIus, moxobue  Quryp, momoOHbIE
TPEYrONbHUKH, CHMMETPUS OTHOCHTENIBHO TOYKM M  TPSIMOH; yMEHHE
pacrio3HaBaTh PaBEHCTBO, CUMMETPHIO W mojxobue ¢(uryp, mapauiedbHOCTh M
NEePHEeHANKYISIPHOCTD MPSIMBIX B OKPYKAIOIIEM MUPE

YMeHue onepupoBaTh MOHSATHUSMU: AJIUHA, PAcCTOSHUE, Yroi (BelWYMHAa YIia,
CHHYC ¥ KOCHUHYC yTjla TPEYroJIbHHKa), IUIOIAb; YMEHUE OIEHUBATH pa3MeEpbl
IPEeIMETOB U OOBEKTOB B OKPYXAIOUIEM MHpE; YMEHHUE MPHUMEHSITh (OpMYJIbI
nepuMeTpa " I1Jjiomaand MHOTOYTOJIBHUKOB, IJIMHBI OKPYXHOCTH M IUIOIIAAW
Kpyra, oObemMa MPSIMOYTOJIbHOTO MapajulefienuIeaa; YMEHUE MPUMEHATh
MPU3HAKU PABEHCTBA TPEYTOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHUKA,
teopemy [ludaropa, TpuroHomMmerprueckue COOTHOLICHUS ISl BBIYMCICHUS JUUIHH,
pPacCTOSHUH, TIJIOIIAAEH

12

13

14

YMmenune uzobpaxarb IUIOCKHE (QUTYpbl U UX KOMOHMHAIMH, MPOCTPAHCTBEHHBIC
¢Urypel OT pyKH, C TMOMOUIbIO YEPTEKHBIX HHCTPYMEHTOB M DJICKTPOHHBIX
CPEJCTB MO TEKCTOBOMY MJIM CUMBOJIBHOMY OITUCAHUIO

YMeHue onepupoBaThb MOHATHAMM: TNPSAMOYTOJibHash CHCTeMa KOOpPJAWHAT;
KOOpJMHAThl TOYKHU, BEKTOP, CyMMa BEKTOPOB, IPOM3BEICHNE BEKTOPA HA YUCIIO,
CKaJIpHOE IPOU3BEJCHHUE BEKTOPOB; YMEHHE HCIIOJIb30BaTh BEKTOPHl U
KOOpJMHATHI JUUIsl MPEACTABIEHUS JAaHHBIX M pEIIeHUs 3a7ad, B TOM YHUCIE U3
JPYrux y4yeOHBIX MPEAMETOB U PEeaIbHOM KU3HU

YMeHue omnepupoBaTh MOHSATHUSAMHU: CTOJIOUMKOBBIE W KPYrOBBIE JHArpaMMBl,
TaOJIMLbI, cpeaHee apu(pMEeTHYEeCKoe, MeauaHa, HauOOoJbIlIee M HauMEHbIIee
3HAYEHMS, pa3Max YHCIOBOrO HaboOpa; YyMEHUE H3BJEKaTh, HHTEPIPETUPOBATH U
npeoOpa3oBbIBaTh MH(POPMALIHIO, TPEICTABIICHHYIO B TA0JIMIIAX U HA JUarpamMmax,
OTPaXKAIOIIYI0 CBOWCTBA M XAapaKTEPUCTHKU PEAIbHBIX IPOLIECCOB U SIBICHUM;
YMEHHUE Pacro3HaBaTh U3MEHUYMBLIC BEJIMUYUHBI B OKPYKAIOIIEM MUPE

15
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YMeHue onepupoBaTh NOHITUSIMU: CIyYalHbINA ONBIT (CIy4ailHBIA SKCIEPUMEHT),
3JIEMEHTapHOE COOBITHE (3JIEMEHTAPHBIM MCXO0M) CIy4alHOro OMbITa, Cly4aiHoe
coObITHE, BEPOSITHOCTh COOBITUS; YMEHHE HAXOAWUTh BEPOSTHOCTU CIIy4yalHBIX
COOBITHH B OMBITaX C PAaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMHU COOBITHSIMM; YMEHHE
pemaTh 3aJadyd METOAOM OpPraHM30BaHHOIO Iepedopa U € HCHOJIb30BAHUEM
IpaBUja YMHOXKEHHUS; YMEHHE OLICHMBATh BEPOSTHOCTH PEaJbHBIX COOBITUH U
SBJICHUH, TOHUMATh POJIb MPAKTUYECKU JOCTOBEPHBIX U MAJIOBEPOSATHBIX COOBITHIA
B OKpPYKAalIEM MHpPE MU B JKU3HU; 3HAKOMCTBO C IOHSATHEM HE3aBUCHUMBIX
COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHCEN U €ro poJibl0 B MacCOBBIX
SABJICHUSX

YMeHue BbIOMpaTh NOAXOIANIMM HM3y4YEHHBIH METOJA JJs pelleHus 3aaayd,
[IPUBOAUTH IIPUMEPBI MATEMATHUYECKUX 3aKOHOMEPHOCTEM B NPUPOAE U KU3HH,
pacro3HaBaTh IpOSIBJICHUE 3aKOHOB MATEMATHKH B HCKYCCTBE, OIHMCHIBATH
OTJIECIIbHBIE BBIIAOIINECS PE3YJIBTATHI, IIOJYYCHHBIE B XO€ Pa3BUTUA MATEMaTUKH
KAaK HayKH, NPUBOAUTH NPUMEPbl MAaT€MAaTHYECKUX OTKPBITHM M HMX aBTOPOB B
OTE€UYECTBEHHOW U BCEMUPHOU UCTOPUHU

INEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, IIPOBEPAEMbBIX HA OI'D I1IO MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Ywncita ¥ BEIYUCICHUS
1.1 HarypanbHble u nenbie yncna. [Ipu3Haku 1eTMMOCTH LETBIX YUCEeI
1.2 OOBIKHOBEHHBIE U IECATHYHBIE APOOH, MPOIIEHTHI, OECKOHEYHBIE EPHUONUECKHUE TPOOH
1.3 PanmonaneHbie uncna. ApudMeTHdecKue oneparii ¢ paluoHaIbHBIMU YUCIIaMU
1.4 JleiicTBuTenbHBIC Yricia. ApudMeTHIECKUE ONEPAIMH C JCHCTBUTEIbHBIMU YHCIAMU




[TpubnuxEHHbIE BBIYMCICHUS, NpaBUJIa OKPYIJIEHUS, NMPHUKHIKA W OLEHKA pe3yibTara

1.5 .
BBIYHCIICHUI
2 Anrebpandeckue BoIpaKEHUS
2.1 bykBeHHbIE BbIpa)KEHHUSI (BBIPAXKEHUS C IEPEMEHHBIMU )
29 Crenenp ¢ nenbiM mnokaszareneM. CTeNeHb C palUOHAIbHBIM IOKazareneMm. CBoiicTBa
CTETeHU
2.3 MHorouseHsbl
2.4 Anrebpandeckas 1po0b
25 ApI/I(bMeTI/I‘{?CKI/Iﬁ KOpEHb HaTypaJabHOH cTeneHu. JlelicTBHS ¢ apuPMETHISCCKUMHA KOPHSIMH
HATYpaJIbHOH CTEHEHU
3 YpaBHEHUS U HEPAaBEHCTBA
3.1 Lenble u 1poOHO-palioHaNbHbIe ypaBHEHUS. CUCTEMBbl M COBOKYITHOCTH YpaBHEHUI
3.2 Lenble u 1poOHO-paloHaIbHbIe HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH HEPABEHCTB
3.3 Pemtenue TekCTOBBIX 3a1a4
4 UucnoBbie OCIEI0BATEILHOCTH
4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUsI TOCIIE0BATEIbHOCTEN
4.2 Apudmernueckas u reomeTpudeckas nporpeccuu. opmyia CI0KHBIX MPOIIEHTOB
9) OyHKIMH
Oynkius, crnocoObl 3amanus QyHKuu. [paduk ¢ynakmun. OOmacTe ompeneneHus U
51 MHOKeCTBO 3HaueHuil ¢(ynkuuu. Hymum ¢yHkmun. [IpomexyTku 3HAKOMOCTOSHCTBA.
[IpoMexxyTk MOHOTOHHOCTH  (pyHKOMH. MaKCUMyMbl W MHHUMYMBI  (DYHKIUH.
Haubonbiiee u HanMeHblee 3HaUeHHUEe (HYHKIIUU Ha IPOMEKYTKE
6 Koopaunatsl Ha psSIMOii U TIIIOCKOCTH
6.1 Koopaunataas npsmas
6.2 JlekapTOBbI KOOPIMHATHI HA TUIOCKOCTH
7 I'eomerpus
7.1 ['eomeTpuueckue Gurypsl U UX CBOCTBa
7.2 TpeyronbHuk
7.3 MHOroyrojabHUKu
7.4 OKpy’>KHOCTb U KpyT
7.5 N3mepenune reoMeTpu4eckiux BEITUUYUH
7.6 BekTopsI Ha IIOCKOCTH
8 BeposiTHOCTB M cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BeposiTHOCTB
8.3 KombunaTtopuka
8.4 MHuoxecTBa
8.5 I'pads
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