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HOACHUTEJIbBHASA 3AITMCKA

[IporpamMma mo anreOpe At 00yJaroIMXCs ¢ 3aACPKKON CUXuueckoro pa3sutus (naiee — 3I1P)
Ha YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHus COCTaBIeHA HA OCHOBE TPeOOBaHUH K pe3ybTaTaM OCBOCHHUS
aJIalITHPOBAHHOM OCHOBHOM 00pa3zoBaTesIbHOM Iporpammsl it ooydaromuxcs ¢ 3[1P, npencraBieHHbIX B
®dI'OC 00O, a Takke Ha OCHOBE XapaKTEPUCTUKH IUIAHUPYEMBIX PE3YJIbTATOB JyXOBHO-HPABCTBEHHOTO
pa3BHUTHS, BOCIHTAHUS W COIMAIU3ALUN OOYyJaIONIMXCs, MPEACTABICHHOW B QeaepanbHON pabodeit
porpamme BOCIIUTaHUS.

VY4eOHnblii npeamer «MaremMaTHKa» CIOCOOCTBYET pPa3BUTHIO BBIUMCIUTEIBHOW KYJIbTYpPHl M
JIOTUYECKOT'0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHHUS TMOJIb30BaTHCAAITOPUTMAMHU, & TAaK)Ke MPUOOPETEHUIO
MPaKTUYECKNX HAaBBIKOB, HEOOXOJIMMBIX B IOBCEIHEBHOW >kM3HU oOydwaromuxcs ¢ 3IIP. YueOHsrii
OpeMET Pa3BUBAET MBINUICHUE, MPOCTPAHCTBEHHOE BOOOpakeHHE, (PYHKIMOHAIBHYIO TI'PaMOTHOCTb,
YMEHHsI BOCHPUHUMATh U KPUTUYECKU AHAJIU3UPOBATh HMH(YOPMAIIMIO, MPEICTABICHHYIO B Pa3JIMYHBIX
dbopmax.

OOyuenue maTeMaTHKe Ja€T BO3MOXKHOCTh pa3BuBaTh y oOydawmmxcs ¢ 3IIP  tounyro,
palMoHaNBHYI0O M HWH(POPMATUBHYIO pe4b, yMEHHEe OTOMpaTh Haubolee MOIXOASAIINE S3bIKOBHIC,
CUMBOJIMYECKUE, rpadrueckue CpeacTBa Al BRIPAKECHHS CYXKACHUN U HATJISIIHOTO MX MPECTaBICHUS.

Heo0XxoauMbIM KOMITOHEHTOM OOIIel KyJbTyphl B COBPEMEHHOM TOJIKOBAHUH SIBISIETCS 00IIee
3HAKOMCTBO C METOJIaMH TIO3HAHUSA JACHCTBUTENBHOCTH, MPEICTABICHHUE O IMpPEAMETEe U METOoJax
MaTeMaTHKH, UX OTIIMYHHA OT METOJIOB JIPYT'MX €CTECTBEHHBIX M T'yMaHUTAPHBIX HAayK, 00 OCOOCHHOCTSX
OPUMEHEHUS MAaTeMaTHKU JJis pelIeHUS Hay4YHbIX M MPUKIAAHBIX 3anad. Takum oOpazowm,
MaTeMaTH4YeCcKoeoOpa3oBaHNEe BHOCUT CBOM BKJIa/ B (GOPMUPOBAHHUE OOIIEH KYJIbTYpPhI YeTIOBEKA.

N3ydyenne MaTeMaTHKU TaKKe CLIOCOOCTBYET 3CTETUYECKOMY BOCIMTAHUIO YEIOBEKa, TOHUMAHHUIO
KPacoThl M M3SIIECTBA MAaTEMaTHUECKUX PACCYKACHUH, BOCIIPUSTHIO TEOMETPHUIECKUX (HOPM, YCBOCHUIO
UJIEU CUMMETPUH.

[Iporpamma oTpakaetr couepkanue oOydeHusi npeamery «MaremaTuka» ¢ y4eTOM OCOOBIX
oOpa3oBaTenbHbIX TOTpeOHOCTe oOydaromuxcs ¢ 3[IP. Osnagenwe y4eOHBIM MpPEIMETOM
«MaTemaTuKka MpeCTaBIsIeT ONPEASIIEHHYIO CIOKHOCTD it ydammxcs ¢ 3[IP. ¥V oGyuaromuxcs ¢ 3I1P
HanOoJsiee BBIPAKEHbl OTCTaBaHMA B PA3BUTHUHM CIOBECHO-JIOTUYECKUX (DOPM MBIIIJICHUS, [103TOMY
aOCTpakTHbIE M OTBJIEUEHHBIE KaTErOpUU UM TPYAHOAOCTYNHBI. B TO ke Bpems IpH clenHuaIbHOM
o0yyeHHH oOydYaroIuecsi MOTYT BBINOJHAThH 3aJaHusl 1Mo airoputMmy. OHM BOCIIPHMMYMBBI K MTOMOIIH,
MOTYT BBIIIOJIHUTH IEPEHOC Ha AaHaJOTMYHOE 3aJaHhE€ YCBOEGHHOIo crocoba pemeHus. CHuXeHHe
pa3BUTUS MBICIUTENBHBIX ONEpAalUil M 3aMEJIEHHOE CTAHOBJICHHE JIOTMYECKHMX NEHCTBUI NPUBOAAT K
HEJI0CTaTOYHOW OCMBICIIEHHOCTH COBEPIIAEMBbIX YUEOHBIX ACUCTBUHA. Y OO0y4arommxcs 3aTpyIHEHBI
CUETHBIE BBIUMCIICHHS, NPOU3BOAUMBIE B yMe. B NHCHbMEHHBIX BBIUMCICHHUSX OHHM MOTYT IPOIYCKaTb
OJIMH U3 MPOMEXKYTOUHBIX 11aroB. [Ipu padboTe ¢ YMCIOBBIMU BBIPRXKEHUSIMHU, BHIYMCICHUEM UX 3HAUECHUS
MOTYT HE YAEepKUBATh MPaBUIBHBIA MOPSAOK AercTBuid. [Ipu ympomienun, mpeoOpa3oBaHUM BbIPAKESHHMA
yuamecst ¢ 3[IP He MOryT caMOCTOSATENbHO MPUHATH PELIEHHE O MOCJIEI0BAaTEIbHOCTH BBIMOIHEHUS
nerctBuil. KOHKpETHOCTh MBIIUIEHUSI OCJIOXKHSAET YCBOCHHs HABbIKA PELICHMs ypaBHEHUM, HEPABEHCTB,
CUCTEMBI ypaBHEHUH. MM Majo0CTyTHO COBEpIIIEHUE OOPAaTUMBIX OTIEepaIlHii.

Huszkuii ypoBeHb pa3BUTHS JIOTHUECKUX ONepaluid, HelocTaTOYHas 0OO0OLIEHHOCTh MBIIUICHUS
3aTpyOHSIOT U3ydeHHe TeMbl «DyHKIUU»: MpU ONpelneieHuH (YHKIMOHAIBHOM 3aBUCHUMOCTH, IPHU
ONMCAaHUM TpapHUUECKOW CHUTYyalluu, UCIOJb3Ys T€OMETpUUECKUH, anreOpanyeckuil, (yHKINOHAIbHBIN
a3blki. Hepenko ydaiuecss He BUAST pa3sHUIBI MEXIY 001acThio omnpesesneHus GyHKIUU U 00JIacThio
3HAYEHUU.

Pemenue 3agau conpsieHo ¢ TPYAHOCTAMU OGOPMIICHHSI KPaTKOW 3amucH, IPOBEACHUS aHaIn3a
yCIOBHSA 33/a4yM, BbIAENEHHUs cymecTBeHHoro. OOyuatonmecs c¢ 3IIP  3arpyassiorcs crenartb
YMO3aKJIIOYeHHE OT OOIIero K 4acTHOMY, HEpEIKO BbIOMpAarOT HEpalMOHAJbHBIE CIOCOOBI pEeleHUS,
MHOT/1a OTPAaHUYMBAIOTCS MAHUIYJISILIUSIMU C YUCIIAMH.

[Ipu n3ydyenun reomeTpuyeckoro Marepuana odydarommuecs ¢ 3[1P cramkuBaroTcst ¢ TPyIHOCTHIO
JIEJIaTh JIOTUUECKNE BBIBOJBI, CTPOMUTH MOCIEA0BATEIbHBIE pacCykAcHNs. HenpouHnble 3HaHUSI OCHOBHBIX
TEOpEM TIe€OMETPHH NMPUBOJUT K OIMMOKaM B PEIIEHHWH TeoMeTpuueckux 3aaad. OOydarommecs MOTYT
HOIMEHUTH (OpPMYIy, HETIPABHIBHO MPUMEHUTHh TeopeMmy. K cepbe3HbIM omMOKaM B pelIeHuH 3aaady
MPUBOAAT HEJOCTATOYHO Pa3BUThIE MPOCTPAHCTBEHHBIE NMPEACTaBICHUSA. VIM CII0KHO BBIIOJHUTH YEPTEXK
K YCJIOBHIO, B TUCBMEHHBIX pa00TaXxOHU HE MOT'YT PHUBECTU OOBSICHEHHE K YEPTEKY.



ToyHocTh 3amOMHHAHMS ¥ BOCHPOM3BEACHHS YYEOHOro Marepualia CHIXKEHbl [0 IMpHYKHE
C1ab0CTH MHECTUYECKOW AESATeThHOCTH, CykeHus oObema mamsaru. OOyuaronmumcs ¢ 3I1P Tpebyercs
0oJbIIIe BpEMEHH Ha 3aKperyieHue MaTepralia,akTyalu3alns 3HaHUH 110 ONOpe MPU BOCTIPOU3BEACHHH.

Jlns mpeojoieHuss TpyIHOCTeH B M3ydyeHuMH ydeOHoro mpeamera «MaremaTHkay HeoOXoauMma
ajanrtanus o0beMa M XapakTepa yueOHOro marepuana K I103HAaBaTEIbHBIM BO3MOKHOCTSIM YYaIUXCSI
c 3IIP. Cnemyer yu4eOHBIi MaTepuan NPEHNOJHOCUTh HEOONBIIMMHU MOPIHAMU, YCIOXKHSS €ro
MOCTENIEHHO, M3BICKMBATh CHOCOOBI aJanTaldd TPYAHBIX 3aJaHHUi, HEKOTOpble TEeMbl JaBaTh Kak
O3HAKOMUTENbHBIC; HCKJIIOYaTh OTJENbHbIE TpPYIHBIE JOKA3aTeNbCTBA; TEOPETUUYECKUN MaTepHai
PEKOMEHIyeTCs U3ydaTh B IpOLiecce MPaKTUYECKOW JEATEIbHOCTH IO pelleHuto 3agad. Opranuyeckoe
€IMHCTBO MPAKTUUYECKONH U YMCTBEHHOM JESATENbHOCTH YYalllUXCsl HAa ypOKaxX MaTeMaTHKU CIIOCOOCTBYIOT
POYHOMY M CO3HATEIHHOMY YCBOCHHUIO OA3MCHBIX MAaTEMAaTUYECKUX 3HAHUNA U YMEHUU.

Anrebpa sBiseTcs OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOrO oOmiero oOpa3oBaHHs: OHa
o0ecrieynBaeT u3ydyeHue IpyTrux AUCHHUILINH, KaK €CTECTBEHHO-HAyYHOr 0, TaK ¥ TyMaHUTApHOTO IIUKJIOB,
e€ ocBoeHHE HEOOXOIMMO Ui MPOJOJDKEHUs oOpa3oBaHHMs M B IMOBCEIHEBHOH >xu3HH. Pa3Butue y
00yJaromuxcst HAyYHBIX MPEICTABICHUH O MPOUCXOXKICHUH U CYIIHOCTH alreOpandeckux abCTpakiui,
crocobe OTpakeHHsT MaTEeMaTMYeCKOH HayKoW SBIEHUIl W MPOIECCOB B MPUPOJE U OOIIeCTBE, pOJU
MaTeMaTHYECKOTO0 MOACITUPOBAHMUS B HAYYHOM TO3HAHUHM M B MPAKTUKE CHOCOOCTBYET (OPMHUPOBAHUIO
HAyYHOTO MHPOBO33PEHUS U KAYeCTB MBIIUICHHS, HEOOXOAMMBIX [JIsl aJalTalid B COBPEMEHHOM
muppoBoM obmrectBe. M3yueHue anreOpbl oOecriedymMBacT pa3BUTHE YMEHHUs HAOIIOAaTh, CPAaBHUBATH,
HaXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTU MBIIUICHUS, CIIOCOOHOCTH apryMEHTHUPOBAHHO
000CHOBBIBaTh CBOM JEHCTBUS U BBIBOABI, (hopmynupoBaTh yTBepxkAeHHs. OCBOeHHE Kypca ainreopbl
o0OecreunBaeT pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYYAIOIIMXCS: OHM MCIONB3YIOT JIEAYKTUBHBIC U
MHAYKTHBHBIE pacCyKIEHHs, 0000IIeHNEe U KOHKPETU3allu0, adcTparupoBaHie U aHanorutro. Ooydyenue
anredpe mpeanogaraeT 3HaYUTEIbHBIH 00BEM CAMOCTOATEIBLHON JAESITENLHOCTH 00YUYaOIUXCsl, TOITOMY
CaMOCTOSITENIFHOE PEIICHUE 33124 SBIISICTCS pean3alield AeITeIbHOCTHOTO MTPUHITUIA O0yUSHHS.

B crpykrype mporpamMmbl ydyeOHOTO Kypca «Aurebpay» Uis OCHOBHOTO 0OOIIero o0pa3oBaHUs
OCHOBHOE MECTO 3aHHMAIOT COJEP)KaTeIbHO-METOJMYECKUEe JUHUH: «Yucna u  BBIYUCICHUS,
«AnreOpanueckue BBIPAKEHUS», «YpaBHEHUS M HepaBeHCTBa», «DyHkuum». Kaxmas u3z »THX
COJIepKATEIbHO-METOJUYECKUX JIMHUH pa3BUBACTCS Ha TMPOTSHKEHWH TPEX JIET HU3YyYeHHs Kypca,
B3aUMOJICHCTBYSl C JAPYTUMH €ro JuHUAMH. B Xone wu3yueHuss ydyeOHOro kypca o0O0ydarouumcs
NPUXOINTCS JIOTUYECKH PAcCyKIaTh, UCIOIB30BATh TEOPETUKO-MHOKECTBEHHBIH SI3bIK. B CBS3H € 3THM B
nporpaMMy y4eOHOro Kypca «AureOpa» BKIIOUYEHbl HEKOTOPHIE OCHOBBI JIOTUKH, MPEACTaBIECHHBIE BO
BCEX OCHOBHBIX pazJefnax MaTeMaTHUYecKoro oOpa3oBaHUS U  CIOCOOCTBYIOLIME  OBIIAJIEHUIO
00y4aroIMMHUCST OCHOB YHUBEPCAJIBHOTO MaTeMaTH4ecKoro s3bika. ConepxaTelbHOH M CTPYKTYpHOM
0COOEHHOCTBIO Y4eOHOT0 Kypca «ANredpay sSBISETCS €ro MHTETPUPOBAHHBIN XapaKTep.

Conepxxanue nMHMM «Yucaa M BBIYHCICHUS» CIYXKUT OCHOBOW JUI JallbHEHIIEro H3y4eHus
MaTeMaTHKH, CIIOCOOCTBYET DPAa3BUTHIO y OOYYAIOMIMXCS JIOTMYECKOTO MBIIUICHHS, (HOPMUPOBAHHIO
YMEHUS T0JIb30BaThCsl AITOPUTMaMH, a TaKXKe MPUOOPETEHUIO MPAKTHUYECKUX HABBIKOB, HEOOXOAUMBIX
JUISL TIOBCETHEBHOW XM3HHU. Pa3BUTHE MOHATHS O YMCIIE HA YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHUs
CBS3aHO C pAlUOHAIBHBIMA W HPPALUOHAIBHBIMH YHCIaMHU, (OPMHUPOBAHMEM TWPEICTABICHUNA O
JNEHCTBUTENLHOM YHCie. 3aBeplIEHUE OCBOEHHUS YHCIOBOW JIMHUM OTHECEHO K CpeaHeMy oOiemy
00pa3oBaHUIo.

Copepxanue AByX aiareOpanyeckux JUHUHM — «AnreOpandeckue BhIpaXEHUs» U «YpaBHEHUS U
HEpaBEHCTBa» CHOCOOCTBYeT (OPMHUPOBAHUIO Yy OOYYalOUMXCS MaTeMaTHYecKoro — anmapara,
HEOOXOMMOTO JUIsl PEIICHHS 3a]1a4 MAaTEeMaTHKH, CMEXHBIX MPEIMETOB U MPAKTHKO-OPHEHTHPOBAHHBIX
3agad. Ha ypoBHe OCHOBHOro oOmiero oOpazoBaHHs Y4eOHBIH MaTepHal TpYNIUPYETCs BOKPYT
palMoOHABFHBIX  BBIpQXCHUH. AnreOpa JEMOHCTPUPYET 3HAYCHHWE MATEMAaTHKH KaK s3bIKa IS
MOCTPOCHHUST MaTeMaTHYECKUX MOJIEel, OMUCAHUs MPOLIECCOB U SBJICHUH peanbHOro Mupa. B 3amaun
o0y4eHHs anredpe BXOAIT TaKXkKe NaTbHEHIIee pa3BUTHE alTOPUTMUIECKOTO MBIIIICHHUs, HEOOXOIUMOTO,
B YAaCTHOCTH, JUIsI OCBOCHMS Kypca HH(POPMATUKHU, U OBJIa/IEHUE HaBBIKAMHU JIETYKTHBHBIX PACCYXKIACHUH.
[IpeoOpa3zoBanne CHUMBOJBHBIX (OPM CIOCOOCTBYET pa3BUTHUIO BOOOPAXKEHHs, CIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPUYECTBY.

Conepxanne (yHKIIMOHATHHO-TPAPUICCKON JIMHUM HAIEJCHO Ha IOJIy4YeHHuEe OO0YyJaroluuMHUCS
3HaHMA O (YHKIHUSAX KaK BaKHEWIEH MaTeMaTW4ecKOW MOJENH MJisi ONUCAHUS M MCCIEHOBAHUS



Pa3HOOOpPAa3HBIX MPOIECCOB M SBJICHWM B MpHUpojae U obmiecTBe. M3yueHne marepuania CrocoOCTBYET
pa3BUTHIO y OOyYalomUXcsd YMEHHS HMCIIONb30BaTh PAa3IMYHbIE BBIPA3UTENIbHBIE CPEICTBA S3bIKA
MaTeMaTHUKd — CIOBECHbIE, CHMBOJIMYECKHE, Tpauueckue, BHOCUT BKJIaJ B (OpMHUpOBaHUE
IIPEJICTAaBICHUN O POJIM MATEMATUKU B PA3BUTUN LIUBUIM3ALUU U KYJIBTYPBHI.

Oco0enHoCcTH 0TOOpPA M aJANTAIUM YIeOHOI0 MAaTepuaJsia 1o MaTeMaTUKe

OOyuenue yyeOHOMY mpeamery «MaremaTuka» CTPOHMTCS Ha CO3JaHWU ONTUMAIBHBIX YCIOBHN
JUIs yCBOGHMS ITPOrpaMMHOro Marepuana odyuatommmucs ¢ 3I1P. bonbiioe BHuManue ynensercst oToopy
y4eOHOTO MaTepHaja B COOTBETCTBHH C MPHHLUIOM JOCTYIIHOCTH NPHU COXPAaHEHHH OO0IIero 6a3oBOro
YPOBHSI, KOTOPBIH OJDKEH 10 COAEPIKAHUIO0 U 00beMy OBbITh aJalTHPOBAaHHBIM i oOydarouuxcs ¢ 311P
B COOTBETCTBUU C UX OCOOBIMU 0Opa3oBaTenbHbIMU HOTpeOHOCTsAMH. ClieayeT O0JIerdyuTh OBJaJEHHUE
MatepuaioM oOyuaromumucs ¢ 3[1P mocpencTBoM ero aeTanbHOr0 OOBSICHEHHSI C CHCTEMATHUECKHM
IIOBTOPOM, MHOTOKPAaTHOM TPEHUPOBKH B IPUMEHEHHUU 3HAHUM, MCIOJB3Yyd IPUEMBl aKTyaJlu3aluu
(BU3yanpHas O1OpPa, NaMITKa).

IIporpamma npeaycMaTpuBaeT BHECEHHE HEKOTOPBIX W3MEHEHHMH: yMeHbIlIeHHe oObema
TEOPETUYECKUX CBEACHUHM, BBIHECECHME OTIEIbHBIX TEM WM LENbIX pa3AciioB B MaTepUalbl Ul
0030pHOTr0, 03HAKOMUTEIBHOI'O U3yUECHHUS.

Anzebpa

B 03HAaKOMUTEIBHOM IJ1aHe pEKOMEHyeTCA U3y4arhb CIIEIyIOIINE TEMBI:
«Uppaunonanbuble yucna. JlelicrBurenbHble uucia», «CpaBHEHHME JIEHCTBUTENBHBIX  YMCE,
apupMeTHUecKue NeHCTBUSA C NEHCTBUTENBHBIMU YucIaMuy, «HaxoxaeHue npuOIMKeHHbIX 3HAYEHUH
KBaJpaTHOro KopHsa», «Teopema Buera», «PemeHus ypaBHEHUH TpeTbed W 4YETBEPTOM CTENEHEU
pasTokeHHEM Ha MHOXHTenm», «DyHKmus y=\X ©u ee rpaduk», «[lorpemHocTs M TOYHOCTH
npuOIIKeHusA», «UeTHble U HeweTHble QyHKIMI», «DyHkuus y=x"», « DyHKUUI y= ax®, ee rpaduk u
cBoiicTBa. ['paduku QyHKIHI y= ax’+nu Fa(x-m)z, «YpaBHEHHE C IBYMSI [IEPEMEHHBIMH U erorpapuK»,
«I'padnueckuit crnoco6 peleHus CUCTEMBI YPaBHEHUI», «M306paxkenue
YJICHOB apU(PMETUYECKOH M TEeOMETPUYECKOH MpPOrpeccuii TOYKaMH Ha KOOPAWHATHOM IUTOCKOCTH.
JIuHelHbIN 1 SKCIOHEHIMAIbHBIA POCT. CII0KHBIE TPOLIEHTHI».

Cnenyer  yMEHBIIWTh  KOJMYECTBO  YacOB  HAa  M3yY€HUE  TeM: «DopMmyIIbI»,
«JlokazarenbcTBO  TOXKAECTBY», «JIMHelWHOe ypaBHeHHME C JABYMS  HEU3BECTHBIMHY», «I padux
JUHENHOrO ypaBHEHHS C JIByMS NEpeMEHHbIMM», «['paduueckoe peleHue TUHEHHBIX YpaBHEHHUH U
CHCTEM JIMHEHHBIX ypaBHEHUI», «CBONCTBA KBaJPAaTUYHON (YHKIIUM.

BricBoOoaMBIIMECS Yachl PEKOMEHIYETCS HCIOJB30BaTh: JUIsl Jydlled NnpopaboTku Hambosee
BaXXHBIX T€M Kypca: «Pemenue ypaBHeHui», «Pemenne cucreM ypaBHeHM», « COBMECTHBIE IEHCTBUSA C
npobsimuy, «lIpruMeHeHrne cBOWCTB apU(PMETUUECKOTO KBAJpPaTHOTO KOPHs»; Ha MOBTOPEHHUE, pPeleHUE
3aja4,lipeoOpa3oBaHue BHIPAKEHUH, a TAKXKE Ha 3aKpEIUIEHUE N3YYEeHHOI0 MaTepHaa.

IIpumepHbie BuAbI AesATeJbHOCTH o0ydawomuxcs ¢ 3IIP, o0ycioBieHHble 0c00bIMH
0o0pa3oBaTe/IbHBIMH NOTPEOHOCTAMHM H 00eCHeYHBAIONUINE OCMBICJICHHOC OCBOCHHE COMACPKAHUM
o0pa3oBaHus no npeamery «MaremaTuka»

Conepxxanue BUAOB jesTenpHOCTH oOydatommxcs ¢ 3[IP  ompenensercss ux ocoObIMH
obpasoBarenbHbIMUA TIOTpeOHOCTSIMH. [ToMuMo mmpoko ucnonsdyemeix B OOIT OOO olmmx myist Beex
00yYaromuxcsi BUAOB JEATEIbHOCTH CIEeNyeT YCHIUTh BUIBI JESITEIbHOCTH CleHU(pHUYUHbIC U1 JTaHHON
KaTeropuu JeTeil, odecrnevynBaroe OCMBICICHHOE OCBOEHUE COJAEpkKaHHUs 00pa30BaHUS MO IMpPEIMETY:
YCUJIEHUE NIPEAMETHO-NIPAKTUYECKON JESITENBHOCTH C aKTUBM3ALMEN CEHCOPHBIX CHCTEM; YepelOBaHUE
BHJIOB JIEATEIBHOCTH, 33/ICUCTBYIOIIMX PA3JIMYHBIE CECHCOPHBIE CUCTEMBI; OCBOCHUE MaTepuaia ¢ OIopon
Ha QJITOPUTM; «IIOIIAroOBOCTH» B M3YYEHMM MaTepuala; UCIOJb30BAHUE JIONOJHUTEIBHON BU3yaJlbHOU
OTIOpHI (CXEMBI, MA0JIOHBI, OTIOPHBIC TAOJIHIIBI); PEUYEBOM OTUET O MPOIECCE M pe3yabTaTe ACSITEIHHOCTH;
BBINOJIHEHUE  CIEIUANbHBIX  3a/JaHUil, 00eCHeuMBaIOMIUX  KOPPEKIMIO  peryisiuuu  y4eOHO-
MO3HABATEJIbHOM 1€ATEIbHOCTH U KOHTPOJIb COOCTBEHHOTO pe3yJibTara.

[IpumepHas TemaTnueckas U TEpMUHOJIOIHUecKas Jekcuka coorserctByeT OOIT OOO.

Hna oOyuaromuxcss ¢ 3I[IP cymecTBeHHbIM SIBISIFOTCST NpUEMbl pabOThl € JIEKCUYECKUM
marepuajioM mno mnpeamery. IIpoBoautcs crneuuanbHas paboTa MO BBEIEHHIO B AaKTHBHBIM CIIOBaph
00y4aroIuXxcsi COOTBETCTBYIOIIEH TEPMHUHOJIOTUU. V3ydaeMble TEpMHHBI BBOIATCA HA IMOJIMCEHCOPHOMN
OCHOBe, 00s3aTeIbHa BU3yaIbHASA MTOICPIKKA, AITOPUTMBI PAaOOTHI C ONPEACTICHUEM, OTOPHBIE CXEMBI JIJIs
aKTyaJIM3alluA TEPMHUHOJIOTHH.



CormacHo y4yeOHOMY TIaHy B 7-9 Kjaccax u3ydaeTcsi y4eOHbIH Kypc «Anredpay», KOTOpBIi
BKJIIOYAET CJIEJYIOUINE OCHOBHBIE pa3fiefibl coaepkaHus: «Yucna v BBIUMCICHUA», «AsreOpanyeckue
BBIpOKEHUS», «Y paBHEHUS U HEPABEHCTBA», «DyHKITHI.

Ha u3yuenne yue6HOrO Kypca «Anredpa» orBoautcs 306 yaco: B 7 kinacce — 102 yaca (3 yaca B
Heqeno), B 8 kiacce — 102 yaca (3 yaca B Hegenro), B 9 kiacce — 102 ygaca (3 yaca B HEZIeNiO).

COJEPKAHUE OBYYEHUA

7 KJIACC

Yucia 1 BBIYHCICHUSA

JlpoOu OOBIKHOBEHHBIE U JECATUYHBIE, NEPEeXo] OT OAHOH (GopMbl 3amucu ApolOell K Ipyroi.
[lonsTHE panMOHANBHOrO 4YMHCIA, 3aIUCh, CPAaBHEHUE, YIOPSAJOYMBAHUE pPAllMOHAIbHBIX YHCEIN.
Apudmernueckue AEHCTBHS C pallMOHAIbHBIMHM uMciIaMH. PerieHue 3amad M3 peaqbHON NPAaKTUKU Ha
4acTH, Ha APoOH.

CreneHp ¢ HaTypajJbHBIM IIOKa3aTeJeM: OINpe/lelieHne, IpeoOpa3oBaHue BHIPAXKEHUH Ha OCHOBE
OTIpeNieNIeHus], 3auch 0onbmuX unceln. [IporeHTsl, 3anuch MPOLEHTOB B BUJE APOOU U IpodU B BUIE
IIPOLEHTOB. TpH OCHOBHBIE 3a/1a4 HA IPOLIEHTHI, PEIIEHUE 3a/1a4 U3 PEaIbHON IIPAKTUKHU.

[IpumeHeHne NpU3HAKOB JAETUMOCTH, Pa3I0KEHNE HA MHOXKUTEIU HATYPaJIbHBIX YHUCEN.

PeasibHbIEe 3aBUCUMOCTH, B TOM UYHUCIIE IIpsiMasi U 00paTHas MPONOPLIUOHAIBHOCTH.

Auaredpanyeckue BbIpaKeHHs

IlepemeHHBIE, YHCIOBOE 3HAYEHUE BBIPAXKECHHWS C NEPEMEHHOM. JlomycTumble 3Ha4YeHUs
nepeMeHHbIX. [IpeacraBieHue 3aBUCUMOCTH MEXAY BEJIMYMHAMU B BHUJEe QopMyibl. Beruucienus no
dopmynam. IlpeoOpa3oBanue OyKBEHHBIX BbIpR)KEHHUH, TOKIECTBEHHO DPABHbIE BBIPAXKEHHUs, MpaBUIIa
npeoOpa3oBaHus CyMM U IMPOM3BEICHUI, NpaBWJa PACKpPBITUA CKOOOK M NpPUBEIEHUS MOJO0OHBIX
CJIaracMbIX.

CBolicTBa CTENEHU C HATYPAJIbHBIM [10KA3aTEJIEM.

Opnowiensl u MHorowieHel. CreneHb MHorowieHa. Cl0XeHHE, BBIYMTAHHUE, YMHOXKCHHE
MHOrousjeHoB. DopMyIbl COKpaIIEHHOTO YMHOXKEHUS: KBaJpaT CyMMbl M KBajapaT pasHocTu. Popmyia
pa3HOCTH KBaApaToB. Pa3okeHne MHOTOUJIEHOB HA MHOKHUTEIIH.

YpaBHeHus U HepaBeHCTBa

VYpaBHeHHe, KOpEHb YypaBHEHHs, NpaBWiIa MpeoOpa3oBaHUs YpPaBHEHHs, PaBHOCHIBHOCTh
YpaBHEHUM.

JInneliHOE ypaBHEHHE C OJHOM IEPEMEHHOM, YUCJIO KOPHEW JIMHEMHOIO ypaBHEHUS, PEIICHHUE
JUHENHbIX ypaBHeHUl. CocTaBleHHME ypaBHEHHMIl IO YCIOBHIO 3a7aud. PellieHHMe TEKCTOBBIX 3a/1ay ¢
MIOMOUIBIO YPaBHEHUM.

JluneiiHoe ypaBHEHHE C ABYMsI INepeMeHHbIMH U ero rpadpuk. Cucrema JBYX JIMHEHHBIX
ypaBHEHMH C JByMs NepeMeHHbIMU. PemeHue cucreM ypaBHEHHH crocoOoM moacTaHOBKH. IIpumepst
pelIeHNs TEKCTOBBIX 3ajjau C IOMOILBIO CHCTEM YpaBHEHUH.

DyHKUMH

Koopaunara Toukn Ha npsmoin. Uucnossle NpomexyTku. PaccrosHue mexnay AByMsl TOYKaMHU
KOOPJAMHATHOU IIPSIMOM.

[MpsmoyronpHass cuctema koopauHat, ocu OX m Oy. AlGcumcca W OpAMHATa TOYKH Ha
KoopanHaTHOH 1utockoctu. IIpumeps! rpadukoB, 3agaHHbIX GopmynaMu. UteHue rpaukoB peabHBIX
3apucumocteil. [lonstue dynkuuun. I'padux ¢ynknuu. CpoiictBa QyHkuui. Jluneitnas Qynkuums, eé
rpaduk. ['paduk dpynkumum y = |X|. [padudeckoe penieHne TMHEHHBIX ypaBHEHHH U CHCTEM JTHHEHHBIX
YpaBHEHUM.

8 KVIACC

Yucia 1 BbIYUCICHUA

KBanpatHsiit kopeHb u3 uucia. [lonstie 06 nuppanuoHanasHoM yncie. JlecaTuuHble NpUOIKeHUS
uppanuoHanbHBIX uyHcen. CBoilcTBa apupMeTHUECKHX KBaJpaTHBIX KOpHEH M MX NIpPHUMEHEHHE K
peoOpa30BaHUIO YHUCIIOBBIX BBIPAXXKEHUN U BBIYHUCICHUAM. [leificTBUTENbHBIE YNCIIa.

Crenens ¢ 1enbIM MOKa3zaresneM U e€ cBoiictBa. CTaHgapTHas 3alluCh YHCTa.

Auaredpanyeckue BbIpaKeHH

KBanpaTHslil TpEXWIEH, pa3I0KEHUE KBaPATHOIO TPEXUICHA HA MHOKUTEIIN.

Anrebpanueckas a1podb. OcHOBHOE CBOMCTBO anreOpanyeckoil apoOu. CliokeHue, BbIUUTAHHUE,



YMHOXXEHUE, JeJIeHHe are0panyeckux Apooeil. ParyonanbHble BbIpakeHUs U UX IPeoOpa3oBaHue.

YpaBHeHNS U HEPABEHCTBA

KBanparnoe ypaBHenwue, popmyna KOpHEH KBaapaTHOro ypaBHeHus. Teopema Buera. Pemenue
YpaBHEHHIA, CBOJSIIMXCS K TMHEHHBIM M KBaIpaTHBIM. [IpocTeiimue 1poOHO-paroHaIbHbIE YPaBHEHHUS.

I'papuueckass uHTEpHpeTanuss ypaBHEHHH C JABYMS IIEPEMEHHBIMM U CHUCTEM JIMHEHHBIX
YpPaBHEHUU C JIBYMs IEpPEMEHHBIMHU. lIpumepsl penieHuss CUCTEM HEJIMHEWHBIX YPaBHEHUM C JBYyMs
IIEPEMEHHBIMH.

Pemmenne TeKCTOBBIX 33729 alNreOpandecKuM Crocooom.

UucnoBble HEpaBEHCTBA M MX CBoicTBa. HepaBeHCTBO ¢ 0AHOW NepeMeHHON. PaBHOCHIIBHOCTH
HepaBeHCTB. JIMHEelHbIe HEPAaBEHCTBA C OJHOM MepeMeHHOM. CHUCTEeMBbl JTMHEUHBIX HEPABEHCTB C OJIHOU
[IEPEMEHHOM.

DOYyHKIUH

[Tonstre ¢pynknuu. OOIaCTh OMpECeICHUs U MHOXKECTBO 3HAYCHMM (yHKIH. CrocOOBI 3a1aHUSs
G YHKIIHH.

I'papux ¢ynkumu. Urenue coiictB QyHkiuu no e€ rpaduxy. [Ipumepsl rpaduxoB QpyHKIHH,
OTPa)KAIOIIUX peabHbIE MPOLIECCHI.

@OyHKIUH, OMUCHIBAIONINE TMPSAMYIO M 00pPaTHYIO MPONOPIMOHAIBHBIE 3aBUCUMOCTH, UX TPa(UKH.
OyHKIMH Y = X2,y = X3,y = VX, y=|X|. I'paduyeckoe pereHne ypaBHEHHIA U CHCTEM YPaBHEHHIA.

9 KJIACC

Yuci1a ¥ BBIYUCICHUA

PanmonanpHble uncia, UppaLMOHAIBHBIE YKCIa, KOHEYHbIE U OECKOHEUHbIE JECSITUYHBIE JIPOOH.
MHOXeCTBO JeMCTBUTENBHBIX YHCEN, JEHCTBUTEIbHbIC YMCIa KaK OECKOHEUHbIE JECSTUYHBIE POOH.
B3anMHO OJTHO3HAYHOE COOTBETCTBUE MEXKIY MHOKECTBOM JACHCTBUTEIBHBIX YHMCEN M KOOPJAMHATHOM
MPSIMOU.

CpaBHeHHUE IEHCTBUTENBHBIX YHCEIl, apU(PMETUIECKHE JICHCTBUS C NEHCTBUTEILHBIMU YHCIIAMHU.

PazMepbl 00bEKTOB OKPYXKAIOLIEr0 MUPA, AITUTEIBLHOCTh IPOLECCOB B OKPYKAIOIEM MHUPE.

[TpubnmxEéHHOE 3HAUEHUE BEIWYHHBI, TOYHOCTH NpuoOImkenus. Oxkpyriaenune yucen. [lpukuaka u
OLICHKA PE3YJIbTaTOB BBIYMCIICHU.

YpaBHeHHsI M HEPABEHCTBA

JInneiiHoe ypaBHeHuUe. PelieHne ypaBHEHUH, CBOASILMXCSA K JINHEWHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHHH, CBOIAINMXCA K KBaapaTHbIM. bHKBajgpaTHOE
ypaBHeHue. Ilpumepsl pelieHuss ypaBHEHUH TPETbEM U YETBEPTOM CTENEHEW pas3lIoKEHUEM Ha
MHOKUTEH.

Pemenne npoOHO-panMOHANBHBIX ypaBHEHUH. PeleHne TEKCTOBBIX 3a/ad  airedpanyecKum
METOJIOM.

VYpaBHeHHe ¢ IByMsI IEpEMEHHBIMU U ero Tpaduk. Perenne cucteM IByX JIMHEHHBIX ypaBHEHUH C
JIBYMsl NEpEeMEHHBbIMM. PemeHue cucrem IByX ypaBHEHHMH, OJHO M3 KOTOPBIX JIMHEWHOE, a Apyroe —
BTOpOH crerneHu. I'paduueckas MHTEpIIpeTaIis CUCTEMbI YpaBHEHHH ¢ AByMsI I€pEeMEHHBIMHU.

Perrenue TekCTOBBIX 3a7a4 anreOpanyeckuM CIocoOOM.

UYucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemrenne nMHEMHBIX HEPABEHCTB C OJIHOM NEPEMEHHON. PelieHne cucTem JIMHEWHBIX HEPAaBEHCTB
¢ onHoi mepemenHol. KBanparnele HepaBeHcTBa. ['paduueckas nHTepHpeTalys HEpaBeHCTB U CHCTEM
HEPABEHCTB C ABYMs [I€PEMEHHBIMHU.

DyHKUMH

KBagparnunas ¢yakuus, e€ rpaduk u cpoiictBa. [lapabona, KoopAMHATHI BEPIIUHBI MapadoJIbI,
0Chb CUMMETpPUHU TTapaboIbI.

Ipadukn dyskmmit: y = kx, y = kx + b, y = k/X, y = X3, y = VX, y = |X| i nx cBoiicTsa.

Yucii0Bble MOCIEA0BATEIBLHOCTH M POIPECCUH

[loHsATHE 4KCIIOBOM MOCIEAOBATENBHOCTU. 3aJaHUE IOCIEHOBATEIIBHOCTH PEKYPPEHTHON
dopmynoit u popmysoit N-ro wieHa.

Apudmernueckas U reomerpuyeckas nporpeccur. @opMynbl N-TO uyjaeHa apuPMETHUYECKOH U
TEOMETPUUECKOI MPOTPECCU, CyMMBI MIEPBBIX N YJIEHOB.

N3o0OpakeHne 4ineHOB apu(METHUECKOM U TEeOMETPHYECKOM TMPOrpeccHil TOYKaMHu Ha
KOOpPAMHATHOM IJIOCKOCTHU. JINHENHBIN 1 AKCIIOHEHUUAIbHBIN pOCT. CII0KHBIE POLIEHTHI.



IHNIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUS ITPOI'PAMMBI YYHEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIET'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE  pe3yJabTaThl  OCBOGHHUS  TIporpaMMbl  ydeOHOro  Kypca  «Anredpay»
XapaKTEepU3yKTCS:

1) naTpuoTH4YeCcKoe BOCIIUTAHME:

MPOSIBJIEHUEM HMHTEpeca K IPOLUIOMY M HACTOSIIEMY POCCHICKONM MaTE€MaTUKH, LIEHHOCTHBIM
OTHOULIEHUEM K JOCTHKEHUAM POCCHUMUCKMX MATEMAaTUKOB M POCCUMCKOM MAaTEMATHYECKOW IIKOJIbI, K
UCIOJIb30BAaHUIO ATHX JOCTH)KCHUN B PYTUX HayKax M MPUKJIAAHBIX chepax;

2) rpaxjiaHCcKoe U YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMIOJHEHUIO OOS3aHHOCTEW TpaJaHWHA W pealu3aliil ero Tpas,
IPEJICTaBICHUEM O MaTeMaTHYeCKUX OCHOBaX (YHKIMOHMPOBAHHS PA3JIUYHBIX CTPYKTYp, SBICHUH,
npoIlenyp TpakIaHCKOro oOmiecTBa (HampuMep, BBIOOPHI, OIMPOCHI), TOTOBHOCTHIO K OOCYXICHHIO
STHYECKHX NpPOOJieM, CBSI3aHHBIX C MPAKTUYECKUM IMPUMEHEHHEM JOCTHKEHUN HayKu, OCO3HaHHEM
BKHOCTH MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B JEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIMTAHME:

YCTAaHOBKOW Ha AaKTHUBHOE Yy4yacTHE B PEIICHUH MPAKTUYECKHX 3a7ad MaTeMaTHYECKOMN
HAIPaBIEHHOCTH, OCO3HAHMEM Ba)KHOCTH MAaTEeMaTHUYECKOro 0Opa3oBaHUsl Ha MPOTSHKEHUU BCEU KU3HU
JUISl YCTEMIHON MPOo(deCCHOHATBHOM NESITEIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUM, OCO3HAHHBIM
BBIOOPOM U MOCTPOCHHEM HWHIUBUIYATbHOW TPACKTOPUHU OOpa30BaHMs M >KU3HEHHBIX IUIAHOB C YYETOM
JMYHBIX UHTEPECOB U 0OILIECTBEHHBIX IOTPEOHOCTEN;

4) acTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K SMOITMOHATBHOMY U 3CTETUYCCKOMY BOCIPHSTHIO MaTeMaTHYCCKHX OOBEKTOB,
3a/1a4, peLICHUH, pacCyKICHNUN, YMEHUIO BUJIETh MATEMAaTUUECKIE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 MO3HAHUSA:

OpHUEHTAIIMEH B JAeSITeIbHOCTU Ha COBPEMEHHYIO CUCTEMY Hay4YHBIX MPEJICTABICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHS YEJIOBEKA, MPUPOIBI U OOIIECTBA, IOHUMAHUEM MAaTEMaTUYECKOW HAyKU Kak
cdepbl UeTOBEYECKOM NEeATeNbHOCTH, ITAMOB €€ Pa3BUTHS U 3HAYMMOCTH ISl Pa3BUTHUS IIMBHIM3AIINU,
OBJIQJICHHEM SI3bIKOM MaTE€MaTHKH M MaTeMAaTHYeCKOW KYJIbTYpOM KaK CpEICTBOM IO3HAHUS MHUPA,
OBJIQJICHHEM MPOCTEHITMMU HAaBBIKAMH HCCIIEOBATENBCKON AESTENbHOCTH;

6) ¢dusuueckoe Bocnuranue, GopMUpOBAHHE KYJLTYPbI 3[0POBbSI U IMOIMOHAJIBLHOIO
Oslaromosy4us:

TOTOBHOCTHIO TMPUMEHSTh MaTEMaTUYECKUE 3HAHUS B MHTEpPECax CBOETO 3/I0POBbs, BEIACHUS
3I0pOBOTO 00pa3za >KU3HHM (3M0pOBOE MHTAaHUE, COANAHCHPOBAHHBIM PEKUM 3aHATUH U OTABIXA,
perynsipHasi ¢u3nyecKas aKTUBHOCTH), C()OPMHUPOBAHHOCTHIO HaBblKa pe(IeKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OIMIMOKY U TAKOTO ke MpaBa IPyroro YeiaoBeKa;

7) 3K0J10rMYecKoe BOCIIUTAHME:

OpHEHTallMell Ha MNPUMEHEHHWE MaTeMaTH4YeCKUX 3HAaHUW [UIsi pelieHus 3aJad B oO0jacTu
COXPAHHOCTH OKPY’KAIOUICH Cpeibl, MJIaHUPOBAHUS MOCTYIKOB M OIEHKU MX BO3MOXHBIX MOCIEACTBUMN
JUTSL OKPYXKAIOIIeH Cpenbl, OCO3HAHHEM TJI00AIBHOTO XapakTepa AKOJIOTHYECKUX MPoOIeM U MyTed ux
pereHus;

8) ajanTanmns K M3MEHAIUMCS YCJIOBUSIM COLMATbHOM M PUPOJAHOM Cpebl:

TOTOBHOCTBIO K JICUCTBUSIM B YCIOBHUSAX HEOMPEASIEHHOCTH, TOBBIMICHUIO YPOBHS CBOECH
KOMIIETEHTHOCTH 4e€pe3 MPAKTHUUYECKYIO AESATEIbHOCTh, B TOM UUCIE YMEHUE YUUTHCS y APYTHX JIIOACH,
npuoOpeTaTh B COBMECTHOM JCSITEIIBHOCTA HOBBIC 3HAHHUS, HABBIKM I KOMIIETCHITUU U3 ONBITA IPYTHX;

HE00XO0IMMOCTHIO B (JOPMHUPOBAHUYU HOBBIX 3HAHUM, B TOM YHcIie GOPMYIUPOBATh UICH, TOHSITHS,
TUTIOTE3bl 00 OOBEKTaxX W SBIEHUAX, B TOM YHCIE paHEe HEM3BECTHBIX, OCO3HABATh JCPHUITUTHI
COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH, MIIAHUPOBATH CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIIMIO, BOCIIPHHUMATh CTPECCOBYIO CHUTYAIMIO Kak
BBI30B, TPEOYIOIIUI KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMBIC PEIICHUS U ACUCTBUS, HOPMYITHPOBATH U
OIICHUBATh PUCKH U TTOCIIEICTBUS, POPMUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTe/IbHbIE YHMBEPCAJIbHbIE YUeOHbIe eliCTBUS

ba3soBble Jlornyeckue 1eMcTBUA:



® BBIIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHbIC IPU3HAKU MAaTEMaTHUYECKUX OOBEKTOB, MOHATHI,
OTHOUICHUN MEXAY NOHITUSIMH, (POPMYIHPOBATH ONpPEAEICHUS OHITUN, yCTaHABINBATh CYLIECTBEHHBIN
MpHU3HAK KIACCH(PUKAIIUU, OCHOBAHHUSI JIJIsl 000OIICHUS U CPAaBHEHUS, KPUTEPUHU TIPOBOJIUMOTO aHAIIN3A;

® BOCIpPUHUMATh, (QOPMYIUPOBATH U NPeoOpPa3OBBIBATH CYKIEHUS: YTBEPAUTEIbHBIE U
OTpuLaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

® BBLUIBJIISITH MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M IMPOTHBOpPEUUss B (akTax,
JAHHBIX, HAOMIOJCHUSX W YTBEPKICHUSX, MPEAJarath KPUTEPUH JUIsl BBISABICHUS 3aKOHOMEPHOCTEU U
MIPOTUBOPEUYUH;

e JenaTh BBIBOJBI C HWCIONH30BAHHUEM 3aKOHOB JIOTHKH, JCAYKTHBHBIX M WHIYKTUBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOUSHUH 110 aHAJIOTHH;

e pa3dupaTh [0Ka3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUU (MpsSMbIe U OT MPOTUBHOIO),
IPOBOJAUTH CaMOCTOSITENIbHO HECJIOKHBIE J0Ka3aTeIbCTBA MaTeMaTHUYeCKUX (aKTOB, BBICTPaUBaATh
apryMeHTaIlNI0, TPUBOIUTH MPUMEPHI M KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS;

e BbpIOMpaTh cnoco0 pemieHus yueOHOU 3ajaun (CpaBHMBATh HECKOJIBKO BapHAHTOB PEIICHUS,
BEIOMpaTh HAHOOJIee TIOIXOSAIINN C YIETOM CaMOCTOSTENILHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble uccienoBareibckue 1eiCTBUS:

® JCIOJB30BaTh BOMPOCHl KaK MCCIEAOBATEIbCKUN HHCTPYMEHT MO3HAHUS, (OpPMYIHUPOBATH
BOTIPOCHI, (UKCUPYIOIIHE NPOTHBOPEYHE, NpoOJIeMy, CaMOCTOSTEIbHO YCTAaHABIMBATh HCKOMOE W
naHHoe, GOpMUPOBATH THIIOTE3Y, APT'YMEHTHPOBATH CBOIO MO3UIIUIO, MHEHHE,

® TIPOBOIMTH IO CAMOCTOSITENILHO COCTABICHHOMY IIaHY HECIIOKHBIN SKCIIEPUMEHT, HEOOIIBIIIOE
UCCIICIOBAaHHUE T10 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOTO OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXy COOO0M;

® CaMOCTOSITETIbHO (POPMYITHPOBATH OOOOIIEHUS W BBIBOABI IO peE3yJabTaTaM IPOBEIEHHOTO
HaOJIOICHUS, WCCIEOBAHUs, OLEHUBATh JOCTOBEPHOCTh IIOJYYEHHBIX pE3yabTaTOB, BBHIBOJOB W
000011IeHMI;

® TIPOTHO3MPOBATH BO3MOXKHOE PAa3BHTHE MPOIIECCA, a TAK)KE BBIIIBUTATh MPEIIOI0KEHUS O €T0
Pa3BUTHH B HOBBIX YCIIOBHSIX.

Padora ¢ undopmanmeii:

® BBUIBISITH HEJIOCTATOYHOCTh W W30BITOYHOCTH WH(MOPMAIIUH, JTAHHBIX, HEOOXOIUMBIX IS
pelIeH s 3a/1a9u;

e BHIOMpaTh, aHANM3UPOBATh, CHUCTEMATH3UPOBATh U HHTEPIPETUPOBATH UHGOPMAIUIO
pa3IMYHBIX BUJOB U (DOPM MpE/ICTaBICHHUS,

e BbpIOMpaTh (GOpMy NpEICTaBICHUS HHPOPMAMU U WJUIIOCTPUPOBATH peIlaeMble 3ajauu
CXeMaMH, AuarpaMMaMu, HHOU rpadukoii U MX KOMOMHAIIMSIMH;

® OIICHWBATh HAIEKHOCTh WHOOPMANUK 10 KPUTCPUSAM, MPEIJIOKEHHBIM YYHTEICM WA
c(OpPMYITHPOBAHHBIM CAMOCTOSITENHHO.

KoMMmyHuKaTHBHBIE YHHBepPcaibHble YueOHbIe eliCTBHUS:

e BOCHPUHUMATHL W (OPMYIHPOBATH CYXKJICHUS B COOTBETCTBUU C YCIOBHSIMH W IEISIMH
OOMIeHMS, SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO TOYKY 3PCHHS B YCTHBIX M NMHUCHMEHHBIX TEKCTaX,
JaBaTh MOSCHEHUS TI0 X0y PelIeHUs 3aaui, KOMMEHTHUPOBATh MOJTYISHHBIN pe3yibTar;

e B Xoie OOCYKICHHS 3a/laBaTh BOIIPOCHI IO CYIIECTBY OOCYXTAaeMOH TEMBI, MPOOIEMBI,
pelaemMoi 3a1a4n, BEICKa3bIBaTh MJIEH, HAIlCIICHHBIE HA TTOUCK PEIIEHHsI, COTTIOCTABIISITh CBOH CYXKICHHUS C
CYXKICHHUSIMH JIPYTUX YYAaCTHUKOB JHAlOra, OOHApY)KMBaTh pa3IMuue U CXOACTBO TMO3UIUH, B
KOPPEKTHOH (popme hopMyITHpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

® TIPEICTABISATH pPE3YNbTAaThl pEIICHHUs] 3aJadyd, OJKCIEPUMEHTa, WCCIEAOBaHUsA, MPOEKTa,
CaMOCTOSITENILHO BBIOUPATh (opMaT BBICTYIUICHHS C YY4E€TOM 3a7ad Mpe3eHTAllM U OCOOEHHOCTEH
ayJUTOPUH;

¢ TIOHMMAaTh W HCIOJB30BaTh NPEUMYIIECTBA KOMaHIHOW W WHAMBUAYAJIbHON palOTHI MpH
peleHrnr y4eOHbIX MaTeMaTHUeCKHX 33/1a4;

® TIPUHUMATH IIeITh COBMECTHOM JIeSITEIbHOCTH, TUITAHMPOBATH OPTaHU3AIIO COBMECTHOM PaOOTHI,
pacrmpenenaTh BHIBI paboT, JOTOBAapHBATHCA, OOCYXIATh MPOIECC W pe3yiabTar padoThl, 0000IIaTh
MHEHHS HECKOJBbKUX JTIOACH;

® yYacTBOBaTh B TPYIIOBBIX ¢Gopmax padboThl (0OCYXJeHHS, OOMEH MHEHHUSMH, MO3TOBBIC



IITYpPMBl U JPYTUE), BHIIOJHATH CBOK 4acTh PaOOThl U KOOPAMHUPOBATH CBOU JEHCTBUS C APYTUMH
YJieHaMM KOMaHbI, OILIEHMBAaTh KadeCTBO CBOErO BKJIaga B OOLIMI NPOAYKT MO KPUTEPUSIM,
c(OpMYITHPOBAHHBIM YYaCTHUKAMU B3aUMOJECHCTBUS.

PeryisitTuBHble yHHBepcaJbHbIe y4eOHblIe AeiicTBUS

Camoopranuszaums:

® CaMOCTOSITETIbHO COCTAaBJIATH IJIaH, AITOPUTM PELICHHS 3a1auyd (WIM €ro 4acTh), BHIOMpATh
CHoco0 pemeHus ¢ y4éToM MMEIOIIUXCS PECypCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH H
KOPPEKTHPOBATh BAPUAHTHI pEILIEHUH ¢ y4ETOM HOBOW MH(pOpMaLUU.

CaMOKOHTPOJIb, SMOIHOHAJILHBIH HHTEJIEKT:

e BIAAETh cHoco0aMH CaMONPOBEPKH, CAMOKOHTPOJS Ipoliecca M pe3yiabTara pPELIeHUs
MaTeMaTHUYECKOH 3a7a4u;

® NpPEIBUIETh TPYJHOCTH, KOTOPbIE MOI'YT BO3HUKHYTHh IIpM pPEIIEHWU 3aJadd, BHOCUTH
KOPPEKTHBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBbCTB, HAMIECHHBIX OMIMOOK, BBISIBICHHBIX
TPYAHOCTEM;

® OLCHUBATH COOTBETCTBHUE pE3yJbTaTa JEATECIBHOCTU IIOCTABICHHOW LEIUM M YCIOBUSM,
OOBSACHATh NPUYMHBI JIOCTH)KEHUS WJIM HEIOCTH)KEHHUS IeJIM, HAaXOIUTh OLIMOKY, [aBaTh OLIEHKY
npUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJBTATbBI

K konmy obyuenus B 7 kiacce oOyuaromuiics c¢ 3IIP momyuyuT ciemyromme npeaMeTHbIE
pe3yabTaThI:

Yuci1a ¥ BBIYUCICHUA

BbinonHATh, codeTras YCTHbIE W NHCbMEHHbIE MpPUEMBI, apuMeTHdYecKue JEeHCTBUS C
palOHaIbHBIMU YHCIAMHU.

HaxonuTh 3HaueHUsi 4KCIOBBIX BBIPAKEHUH, MPUMEHSTHh Pa3HOOOpas3HblE CIOCOObI U MPUEMBI
BBIYHMCIICHUSI 3HAYEHUH APOOHBIX BBIPAXKEHUH, collepKalluX OObIKHOBEHHBIE U JECATUYHbIE IpOOu.

[lepexoauth OoT 0AHOI (hopMBI 3amucH Ymcen K APYroi (Ipeodpa3oBhIBATh JECATUYHYIO TPOOb B
OOBIKHOBEHHY0, OOBIKHOBEHHYIO B JIECITUYHYIO, B YAaCTHOCTU B OECKOHEUHYIO JECATUYHYIO IpOOb).

CpaBHUBaTh U YIOPSAJO0YMBATh PALlMOHAJIbHBIE YUCIIA.

OxpyryTh uncia.

BbINONMHATE NPUKHUIKY M OLIEHKY pe3yibTaTa BBIUMCICHUM, OLIEHKY 3HAUYE€HUH YHCIOBBIX
BBIPAXCHUI. BBINOIHATE NEHCTBHS CO CTENEHAMU C HATYPaJIbHBIMU [TOKA3aTEISIMHU.

[IpuMeHATH NpU3HAKK JEIMMOCTH, Pa3I0KEHUE HA MHOKUTEIN HATYPAJIbHBIX YHCEIL.

Pemarp NpakTHKO-OpUEHTHUPOBAaHHBIE  3a/ladyd, CBS3aHHBIE C OTHOLICHHMEM  BEJINYMH,
IIPONOPLUMOHAIBHOCTBIO BEJIIMYMH, NPOLEHTAMH, WHTEPIPETHPOBATH PE3YyJbTAThl pELIECHUs 3a1ad C
y4€TOM OrpaHUYEHHH, CBA3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMBIX OOBEKTOB.

Auaredpanyeckue BbIpaKeHHUs

Hcnonb30Barh aiareOpanyeckyto TEPMHHOJIOTHIO M CHMBOJIMKY, HPUMEHSTh €€ B Ipolecce
OCBOEHUS y4eOHOr0 MaTepuara.

HaxonuTh 3HaueHust OyKBEHHBIX BBIPAKEHUM MPU 3aaHHBIX 3HAUEHHSX TepEeMEHHBIX.

BoimonHATe mpeoOpa3oBaHUS II€JIOTO  BBIPRKEHHWS B MHOTOWIEH TPUBEIACHHEM IOJ00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBINTONMHATE YMHOKEHHE OJHOWIEHA HAa MHOTOWIEH M MHOTOWIEHA Ha MHOTOWIEH, NPHUMEHSITh
(dbopMyIbl KBajipaTa CyMMBI U KBajjpaTa pa3HOCTH.

OcymecTBIATh pa3ioKeHHEe MHOTOWIEHOB HAa MHOXKHUTEIH C MOMOUIbIO BBIHECEHMS 32 CKOOKH
00I11er0 MHOXKHTEJSI, TPYNITUPOBKHU CIIaraeMbIX, IPUMEHEHHsI (HOPMYIT COKPAIIEHHOTO YMHOXKEHHUS.

[IpumensTs npeoOpa3zoBaHUs MHOTOWIEHOB JUIS PEIICHHs pPa3jIMYHbIX 3aJad U3 MaTeMAaTHKH,
CMEKHBIX IIPEIMETOB, U3 PEATIbHON IIPAKTHKHU.

Hcnonb30BaTh CBOMCTBA CTeMeHEW C HATypajJbHBIMM TOKAa3aTeIsIMH Ul IpeoOpa3oBaHUsS
BBIPAKCHUI.

YpaBHeHHsI M HEPABEHCTBA

Pemarp nHENHBIE YpaBHEHU C OHOM IIEPEMEHHOM, MPUMEHSIS IPaBUiIa IIEPEX0a OT UCXOJHOTO
YPaBHEHHUS K paBHOCHIBHOMY eMy. IIpoBepsTs, ABIIAETCSA M YNCIIO KOPHEM yPAaBHEHHUS.

[TpumeHsTH rpadudeckre METOIbI IPH PELICHUH JIMHEHHBIX YPaBHEHUN U UX CUCTEM.

[lonGupats npuMepbl Hap 4ucell, SBISIOUIMXCS PEIICHHEM JIMHEHHOro YpaBHEHHS C JIByMs



NIEPEMEHHBIMM.

Crtpouth B KOOPIMHATHOW IJIOCKOCTH TpaduK TUHEHHOTO YpaBHEHHUS C JIBYMs MEPEMECHHBIMU,
MOJIb3YACH TpaduKOM, MPUBOAUTDH IPUMEPHI PEIICHNS YPaBHEHUSI.

Pemrate cuctembl IByX JTMHEHHBIX YPAaBHEHHI C IBYMsI IEPEMEHHBIMH, B TOM YHCJIE TPadUUECKH.

CocTaBisATh U pelIaTh JUHEWHOE YPAaBHEHHE WJIM CUCTEMY JIMHEWHBIX YPAaBHEHUU IO YCIOBHUIO
3a/1a4M, UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/1a4M MOJY4EHHbIN pe3yNbTar.

DOYyHKIUH

N300paxaTh Ha KOOPAMHATHOW MPSMOW TOYKE, COOTBETCTBYIOIIWE 3aJaHHBIM KOOpPIWHATaM,
Jy4H, OTPE3KH, HHTEPBAJIbI, 3aIIMCHIBATh YHCIOBbIE IPOMEXKYTKH Ha alre0pandeckoM si3bIKe.

OtmeudaTh B KOOPAMHATHOM IJIOCKOCTH TOYKHM MO 3aJaHHBIM KOOpIWHATaM, CTPOUTH Tpaduku
auHeHHBIX QyHKIMA. CTpouTh rpaduk GyHKuuu Yy = [X|.

OnuceiBaTh ¢ NOMOIIbIO (DYHKUIMN H3BECTHBIC 3aBUCHUMOCTH MEXAY BEIUYMHAMHU: CKOPOCTD,
BpEMs1, pacCTOSTHUE, [IeHa, KOTUYEeCTBO, CTOMMOCTb, IPOU3BOAUTEIBHOCTD, BpeMsi, 00BEM padoTHI.

Haxomuts 3Hauenue GyHKIUH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumare rpadudeckuii crmoco0 TNPEACTABICHUS W aHanu3a WHPOPMAIMH, W3BJICKATh H
UHTEPIPETUPOBATH MHPOPMALIHIO U3 TPApUKOB pPeaIbHBIX MPOIIECCOB U 3aBUCUMOCTEH.

K xonity 00yuenus B 8 ki1acce 00y4aromuics MoayquT CIEAYIONME TPEIMETHBIC PE3YJIbTATHI:

Yuciia 1 BBIYUCICHUA

Hcnonp30BaTh HayasbHbBIE MIPEICTABICHUSI O MHOYKECTBE JEMCTBUTEIBHBIX YUCEI /ISl CPaBHEHMUS,
OKPYTJICHUS ¥ BBIYUCIICHUH, 1300pakaTh AeMCTBUTEIbHBIC YHCIA TOYKAMU Ha KOOPIUHATHOU MPSAMOIA.

[IpumensTh MOHATHE apU(METUUYECKOrO KBaJAPAaTHOIO KOPHS, HAaXOIUTh KBaJpaTHbIE KOPHH,
UCIIONB3YS MPH HEOOXOIUMOCTU KaJbKyJISTOP, BBHIMOIHATH MPeoOpa3oBaHMs BBIPAXKEHUH, COAEPKAIINX
KBaJIpaTHbIE KOPHU, UCII0JIb3Yys CBOMCTBA KOPHEH.

Hcnonb30BaTh 3anmucy OOJBIIMX U MAallbIX YHCET C MOMOIIBIO ASCATUYHBIX OpoOeil U creneHei
ymcna 10.

AsredOpanyeckue BbIpasKeHMsI

[IpMeHSTh MOHATUE CTENEHU C LENbIM MOKA3aTeJIeM, BBIIOIHATh IPE0OpPa30BaHUS BbIPAXKECHHUI,
COJIEpIKalINX CTENEHU C LENIBIM IIOKa3aTENIEM.

BbINONMHATE TOXKAECTBEHHbIE NpeoOpa3oBaHMs pPAllMOHAJIBHBIX BBIPAXKEHMH Ha OCHOBE MPaBUI
JEHCTBUI HAaJl MHOTOUYJICHAMHU U alreOpanvdecKiuMH IpoOsSMHu.

PacknagpiBaTh KBaipaTHbIN TPEXUIECH HA MHOKUTEIH.

[TpumensTh mpeoOpa3oBaHUs BBIPAKEHUN ISl PEIICHHUS Pa3TUYHBIX 3a/ad M3 MaTeMaTHKH,
CMEXHBIX MIPEJMETOB, U3 peaTbHON MPAKTHKU.

YpaBHeHHs U HEPABEHCTBA

Pemarp nuHeiHble, KBaJpaTHbIE YPAaBHEHUS W pallMOHAJIbHBIE YPAaBHEHHUS, CBOJSIIUECS K HUM,
CUCTEMBI IBYX YPAaBHEHHH C JBYMs IEPEMEHHBIMHU.

[IpoBOoNTE TPOCTEHIINE HCCIENOBAHUS YPABHEHUHM W CHCTEM YPAaBHEHMM, B TOM YMHCIE C
NpUMEHEHHEM TrpauuecKux TMpeAcTaBleHuil (ycTaHaBIWBaTh, MMEET M YPaBHEHHE WM CHCTEMa
YpaBHEHUH pelleHus], €CJIU UMEET, TO CKOJIbKO, U TIpoyee).

IlepexoauTh OT cloBECHOW (HOPMYIMPOBKHU 3a/7a4yM K €€ anredpandyeckoil MoJIeNU C MOMOIIBIO
COCTaBJICHUS] YpaBHEHMsI UJIM CHCTEMbl YpaBHEHUH, UHTEPHPETUPOBATH B COOTBETCTBUHM C KOHTEKCTOM
3a/1a4u MOJYYEHHBIN pe3ynbTarT.

[IpyuMeHsTh CBONCTBAa YMCIOBBIX HEPABEHCTB JJISi CPAaBHEHHS, OLIEHKH, peIlaTh JMHEWHBbIE
HEpaBEHCTBA C OJHON MEPEeMEHHON M MX CHCTEMBI, JaBaTh IpaUUecKyl0 HIUTIOCTPALMI0 MHOXKECTBA
pelIeHn HepaBeHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUMH

[lonumatrs M HCHONB30BaTh (YHKIUOHAJIBHBIE MOHATHS M A3BIK (TEPMHUHBI, CHUMBOJIHYECKHE
0003HaueHMsI), OIpPENENATh 3HaueHWe (QYHKIMM MO 3HAYEHHWIO apryMeHTa, ONpEIeNsTh CBOHCTBA
byakmn o e€ rpaduky.

Ctpouts rpadvku dIeMEeHTapHBIX QYHKINN BUA:

y =kIX,y=x2,y=x3,y = [X|, y = VX, orichIBaTh CBOICTBA YHCIOBOI (yHKIH MO €& TpaduKy.

K koHIty o0yueHus B 9 kjacce 00y4aroImuiics MoyduT caelyromue NpeIMeTHbIE Pe3yIbTaThl:

Yuciia 1 BbIYMCTICHUSA

CpaBHHBATh U yNOPSA0YMUBATH PALIUOHATBHBIE U UPPAILIMOHATIBHBIC YHCIIA.



BeimonuATe apudmernyeckue AeWCTBUSA € pallMOHAIBHBIMH 4YHCIAMHU, COYETas YCTHbIE MU
NUCbMEHHBIE IPUEMBI, BBITIOJIHATH BBIUMCIIEHUS C UPPAL[MOHATIBHBIMU YHCIAMH.

HaxomuTe 3HaueHus CTENEHEH C LENBIMM IIOKa3aTeasIMH M KOPHEH, BBIYMCIATH 3HAYCHHUS
YHUCJIOBBIX BBIPAKEHUM.

OxpyryiATh NEHCTBUTENbHBIE YHUCIIA, BBIIOJIHATH NPUKUIKY pPE3yjbTaTa BBIYUCICHUMN, OLICHKY
YUCJIOBBIX BBIPAKEHUM.

YpaBHeHHsI M HEPABEHCTBA

Pemarp nuHeliHbIE W KBaJpaTHbIE YpPaBHEHHS, YPaBHEHMs, CBOJSIIMECS K HHUM, HPOCTEHIINE
JIPpOOHO-pallMOHAIIbHBIE YPABHEHUS.

Pemarp cucreMbl [BYyX JIMHEMHBIX YPaBHEHHH C JABYMs IIEPEMEHHBIMH M CUCTEMBI IBYX
YPaBHEHHUH, B KOTOPBIX OHO YPAaBHEHUE HE SABIIAETCS JIMHEHHBIM.

Pemare TekcTOBBIE 3a/1a4M anredpandyecKuM crocoOOM C MOMOULIbIO COCTaBJICHUS] YPaBHEHUS UIIH
CUCTEMBI JIByX YPaBHEHUH C JBYMs IEPEMEHHBIMHU.

[IpoBoguTh NpOCTEWINNE HCCIEAOBAHHUS YPABHECHMM M CHCTEM YPAaBHEHHH, B TOM YHCIE C
OpUMEHEHHEM TIpaUUecKuX NpeICTaBICHUN (yCTaHABIMBaTh, MMEET JM YypaBHEHHWE WM CHCTEMa
YPaBHEHM peLIeHUs, €CIIM UMEET, TO CKOJIBKO, U Ipoyee).

Pemartsb nnHeliHbIE HEpaBEHCTBA, KBAJApaTHbIE HEPABEHCTBA, U300pakaTh pelIeHNE HEPABEHCTB HA
YHUCJIOBOM NPSIMOM, 3aIUCHIBATh PEIIECHUE C [IOMOILBIO CUMBOJIOB.

Pemarb cuctembl JMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKIIIOYAIOIIME KBAApPaTHOE
HEpPaBEHCTBO, M300paXkaTh pelIeHHE CUCTEMbl HEPABEHCTB HA YMCIOBOM MPSAMOM, 3alIUCHIBATh PEIICHUE C
MOMOIIbIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA TP PELIEHUH PA3IMYHBIX 3a7ad.

DOYyHKIUH

Pacnio3HaBath (yHKIMM u3yuyeHHbIX BUAOB. [loka3pIBaTh CXeMaTUYECKH pAacIOOKEHHE Ha
KOOPJMHATHOM II0CKOCTH rpadukoB QyHKImA Buga: Y = kKX, y = kx + b,y =k/x,y =ax2 + bx + ¢,y =
x3, Yy =X, Y = |X|, B 3aBHCHMOCTH OT 3HauYeHHi1 K03((YHUIMEHTOB, ONKCHIBATH CBONCTBA (hYHKIIHUIA.

Ctpoutp 1 n300pakaTh CXeMAaTUYECKH I'padUKN KBAJIPAaTHUHBIX (YHKIMH, OMICHIBATh CBOMCTBA
KBaJPaTUYHBIX QYHKLUH 110 UX rpadukam.

Pacno3znaBate KkBaapaTHuHyto (QYHKIUIO 10 (opMylie, MPUBOJIUTH NPUMEPHl KBaJApPaTUUHBIX
(GyHKUUH U3 peallbHOM KU3HH, GPU3UKU, TEOMETPUH.

YucinoBble NoC1€10BaTEILHOCTH U POrpeccuu

Pacrnio3HaBaTh apupMeTHIECKYIO 1 TEOMETPUUECKYIO IIPOTrPECCUH MPH pa3HbIX CIIoco0ax 3aJaHMsl.

BbINONMHATE BBIYMCICHUS C UCHOJb30BaHHMEM (GOpMylT N-TO ujieHa apupMeTHUYecKol u
TEOMETPUUYECKOM MPOTPECCU, CyMMBI MIEPBBIX N YJICHOB.

N300paxaTh 4ieHbl NOCIEI0BATEIIbHOCTH TOUKaMH Ha KOOPAMHATHOMN TJIOCKOCTH.

Pemarp 3agaun, cBA3aHHBIE C YHMCIOBBIMM I10CJIEIOBATEIBHOCTSIMM, B TOM YHWCIIE 3aJadd U3
peabHOM ’KM3HM (C UCHIOJIB30BaHUEM KaIbKYIATOPA, HUPPOBBIX TEXHOJIOTUH).

TEMATHYECKOE IVNTAHUPOBAHUE

7 KJIIACC
HaunmenoBanue KosnnyectBo 4yacos
Ne A3TCITOB 1 TeM K 0 DaexTpoHHbIe (IUPPOBbIE)
nm P Bcero OHTPOILHBIC PaKTHIECKHE o0pa3oBaTe/ibHBIE pecypcChl
NporpaMMel padoThI padoTsbI

1 ‘ucira 1 BBITHCIICHHA. 25 1 https://m.edsoo.ru/R4B909GS8L
PammmonansHEIE ymcna

p  Aurcopanticckue 27 1 https://m.eds00.ru/Q2Z2A6M3X
BI)Ipa)KeHI/ISI

3 YpaBHCHM 1 20 1 https://m.edso0.ru/G3P6A6F3H
HepaBeHCTBa

4 Koopaunats! u 24 1 https://m.edsoo.ru/B5T2B0B3C

rpaduku. OyHKIUHA

5 [ToBTOpEHHE M 6 https://m.edsoo.ru/EOUOJOF7T



https://m.edsoo.ru/R4B9O9G8L
https://m.edsoo.ru/Q2Z2A6M3X
https://m.edsoo.ru/G3P6A6F3H
https://m.edsoo.ru/B5T2B0B3C
https://m.edsoo.ru/E0U0J0F7T

000011IEHNE

OBIIEE KOJIMYECTBO 102 4
YACOB I10 [TPOTPAMME
8 KIIACC

HaumenoBanue KosauuecTBo 4yacoB

Ne dyeKkTpoHHbIE (LM pPOBbLIE)

n/m | PA3ACI0B H TeM Beero Kourpoubnubie IlpakTnyeckue 06PA30BATETBHBIC PECYPCHI
nporpamMmMspl padoThI padoThI

| | lncHau BbIAHCICHIS. 15 https://m.eds00.ru/MAW7U2V7X
KBagparusle KOpHU
Yucrna v BBIYUCICHUS.

2 CrerneHs C mebIM 7 1 https://m.edsoo.ru/I4K5VIY8W
MOoKa3areieM
AnreOpandeckue

3 BBIPQKCHHUSI. 5 https://m.edsoo.ru/\V6X6L5R2Z
KBanpatHbiii TpéxuiieH
AnreOpandeckue

4 BRIPDRCHIA. 15 1 https://m.edsoo.ru/Y1B7Z9Z5N
Anrebpanyeckas
Ipo0b
YpaBHeHus u

5 Mcpaperciba. 15 1 https://m.eds00.ru/N2NOS7FOQ
KBagpartusie
ypaBHEHUs
YpaBHeHud U

6 HepaBeHCTBA. CHCTEMBI 13 https://m.edsoo.ru/A1V5COR6C
ypaBHEHUH
YpaBHeHuUs u

7 HEPAaBEHCTBA. 12 1 https://m.eds00.ru/Z4J3M2C6C
HepasencrBa

8 DynKumn. OCHOBHEIC 5 https://m.edsoo.ru/\VV8W9H5HOU
TTOHSITHS

9 Dy, Hucroere 9 1 https://m.eds00.ru/O8P8U6S8K
byHKIIH

10 TosToperne u 6 https://m.edsoo.ru/L9V4U8J5J
00001eHne

OBILEE KOJIMYECTBO 102 5 0

YACOB I10 ITPOTPAMME

9 KIIACC

HaunmenoBanmue KosmuecTBo yacos

Ne DJIeKTpOHHbIe (HH(pPpOBHIE)

n/n  PA3AeI0B HTEM Beero Konrpoasnbie IIpakTnueckue 06PA30BATETBHBIC PECYPCHI
nporpamMmsbl padoThI padoThI

] lmCra it BLMHCHCHHA. 9 https://m.eds00.ru/O7I8F8KIF
JleiicTBUTENbHBIC YHCIIA
YpaBHeHus 1

2 HEpaBEHCTBA. 14 1 https://m.edsoo.ru/K1A8VOF6V

YpaBHEHUSI C OTHOU



https://m.edsoo.ru/M4W7U2V7X
https://m.edsoo.ru/I4K5V9Y8W
https://m.edsoo.ru/V6X6L5R2Z
https://m.edsoo.ru/Y1B7Z9Z5N
https://m.edsoo.ru/N2N0S7F0Q
https://m.edsoo.ru/A1V5C0R6C
https://m.edsoo.ru/Z4J3M2C6C
https://m.edsoo.ru/V8W9H5H0U
https://m.edsoo.ru/O8P8U6S8K
https://m.edsoo.ru/L9V4U8J5J
https://m.edsoo.ru/O7I8F8K9F
https://m.edsoo.ru/K1A8V0F6V

MepEeMEHHON
YpaBHeHus u
3 HepaBeHCTBA. CHCTEMBI 14 https://m.edsoo.ru/I2F9G1E8SE
ypaBHEHHI
YpaBHeHus u
4 HEPaBCHCTBA. 16 https://m.edso0.ru/K4V9570Q4]
Hepapencrtpa
5 DOyHKIUU 16 https://m.edsoo.ru/M9Z8MQU4C
g  lmcmopbre 15 https://m.eds00.ru/Q6P6Z2DAE
I10CJIEI0BATEIbHOCTH
[ToBTOpEHME,
7 0000111eHNE, 18 https://m.edso0.ru/Q5I0L5H5F
CUCTeMaTH3alusl 3HaHUH
OBILEE KOJIMYECTBO 102
YACOB I1O I[TPOI'PAMME
INOYPOYHOE IINIAHUPOBAHHUE
7 KJIIACC
°
u/n Tema ypoka
1 [TonsiTve palioHaNbHOIO YKCIIa
2 Apudmerndeckne IEHCTBHS ¢ pPallMOHATBHBIMH YHCIAMA
3 ApudmeTrnueckue JeiCTBUS C pallMOHaIbHBIMU YHCIAMU
4 ApudmeTnueckue JeiCTBUS C pallMOHaIbHBIMU YHCIAMU
5 Apudmerndeckue AEMCTBUS C PAIIMOHAILHBIMU YHCIIAMU
6 ApudmeTnueckne JeiCTBUS C pallMOHaIbHBIMU YHCIaMU
7 CpaBHeHue, yNOPSA0YMBAHUE PAlMOHAIBHBIX YHCET
8 CpaBHeHue, ynopsiA0YMBaHUE PATMOHATIBHBIX YHCE
9 CpaBHeHue, yNopsiA0YMBAaHUE PATMOHAIBHBIX YHCE
10 CreneHb ¢ HaTypaJbHBIM [TOKA3aTeleM
11 CreneHb ¢ HaTypaJbHBIM [TOKA3aTeIeM
12 CreneHb ¢ HaTypaJbHBIM [TOKA3aTeleM
13 CreneHb ¢ HaTypaJbHBIM ITOKa3aTeIeM
14 CreneHb ¢ HaTypaJbHBIM MTOKA3aTeIeM
15 Perienrie OCHOBHBIX 3aJ1a4 Ha ApoOU, TPOLEHTHI U3 PeaTbHOM MPaKTUKU
16 Pemienrie OCHOBHBIX 3aJ1a4 Ha ApOoOU, TPOLEHTHI U3 PeaTbHOM MPaKTUKU
17 Pemienrie OCHOBHBIX 3aJ1a4 Ha ApoOU, TPOLEHTHI U3 PeaTbHOM MPaKTUKU
18 Perienrie OCHOBHBIX 3aJ1a4 Ha ApoOU, TPOLEHTHI U3 PeaTbHOM MPaKTUKU
19 [Tpu3Haky AeTMMOCTH, Pa3JIOKEHHUs HA MHOXKUTENINM HATypaJIbHbIX YHCel
20 [Tpu3Haky AeTMMOCTH, Pa3JIOKEHHUs HA MHOXKUTENINM HATypaJIbHbIX YHCel
21 Peanbuble 3aBucuMocti. [Ipsimast u oOpaTHasi NpONOPIHOHAIBHOCTH
22 Peanbuble 3aBucuMocTH. [Ipsimast u oOpaTHasi mpoONOPIMOHATBHOCTH
23 Peanbuble 3aBucuMocTH. [Ipsimast u oOpaTHasi mpoONOPIMOHATBHOCTH
24 Peanbnble 3aBucuMocti. [Ipsimast u o6paTHasi NpONOPIIMOHATBHOCTH
25 KonTpoJsbHasi paGoTa mo teme "PannonajabHble yncaa'"
26 BykBeHHBIE BBIpaKEHUS
27 DopmyIbl



https://m.edsoo.ru/I2F9G1E8E
https://m.edsoo.ru/K4V9S7Q4J
https://m.edsoo.ru/M9Z8M0U4C
https://m.edsoo.ru/Q6P6Z2D4E
https://m.edsoo.ru/Q5I0L5H5F

28 DopmyIIbl

29 [Tepemennsle. JlonyCcTHUMbIE 3HAUYCHHS TEPEMEHHBIX

30 [TpeoOpa3oBanue OyKBEHHBIX BBIPAKEHUI, PACKPBITHE CKOOOK U MPUBEIEHUE MOT00HBIX
CJIaracMbIX

31 [TpeoOpa3oBanue OyKBEHHBIX BBIPaKEHUI, PACKPBITHE CKOOOK U NPUBEIEHUE MTO00HBIX
CJIaraeMbIX

30 [TpeoOpa3oBanue OyKBEHHBIX BBIPAKEHUI, PACKPBITHE CKOOOK U MPUBEIEHUE MOT00HBIX
CJIaracMbIX

33 [TpeoOpa3oBanue OyKBEHHBIX BBIPaKEHUI, PACKPBITHE CKOOOK U NPUBEIEHUE MTO100HBIX
CJIaracMbIX

34 CBONiCTBa CTENIEHH C HATYPAJIbHBIM [10KA3aTEIEM

35 CBOJiCTBa CTENIEHH C HATYPAJIbHBIM I10KA3aTeIEM

36 CBOliCTBa CTENIEHH C HATYPAJIbHBIM [10KA3aTEIEM

37 MHorouJsieHbl

38 MHorouJsieHbl

39 CrnoxeHue, BBIMUTAHUE, YMHO)KEHHE MHOTOYJICHOB

40 CrnoxeHue, BBIMUTAHUE, YMHO)KEHHE MHOTOYJICHOB

41 CrnoxeHue, BBIMUTAHUE, YMHO)KEHHE MHOTOYJICHOB

42 CrnoxeHue, BBIMUTaHUE, YMHO)KEHHE MHOTOYJICHOB

43 DopMyJIbl COKPAILIEHHOTO YMHOKEHUS

44 DopMyJIbl COKPAILIEHHOTO YMHOKEHUS

45 DopMyJIbl COKPAILIEHHOTO YMHOKEHUS

46 DopMyJIbl COKPAILIEHHOTO YMHOKEHUS

47 DopMyIIbl COKPAILIEHHOTO YMHOKEHUS

48 Pa3nojkeHne MHOTOUJI€HOB HA MHOXKHUTENIN

49 Pa3noskeHne MHOTOYJI€HOB HA MHOXKHUTENIN

50 Pa3no)keHne MHOTrOYJI€HOB HA MHOXKHUTEIN

51 Pa3nojkeHne MHOTrOYJI€HOB HA MHOXKHUTENIN

52 KonTpoJsbHasi pabora nmo teme "Airedpanyeckne Bpipakenus"

53 YpaBHeHue, npaBuia NpeoOpa3oBaHusl YPaBHEHUS, PABHOCHIIBHOCTh YPABHEHUI

54 JIuneliHOE ypaBHEHHE C OHOW NIEPEMEHHON, pELIEHUE JIMHEHHBIX YPaBHEHUIN

55 JIuneliHOEe ypaBHEHHE C OHON NIEPEMEHHON, pELICHUE JIMHENHBIX YPaBHEHUI

56 JIuneliHOE ypaBHEHHE C OHON NIEPEMEHHON, pELICHUE JIMHEHHBIX YPAaBHEHUIN

57 Pemenue 3a1a4y ¢ NOMOIIBIO0 YpaBHEHUN

58 Pemenue 3a1a4 ¢ NoMOIIBI0 YpaBHEHUN

59 Pemenue 3a1a4y ¢ NOMOIIBIO YpaBHEHUN

60 Pemenue 3a1a4y ¢ NOMOIIBIO0 YpaBHEHUN

61 JluneliHOe ypaBHEHUE C IByMsl IEPEMEHHBIMH U ero rpaduk

62 JluneliHOE ypaBHEHUE C IByMsl IEPEMEHHBIMH U ero rpaduk

63 Cucrema IByX JUHENHBIX YPABHEHHUH C JBYMsI IEPEMEHHBIMU

64 CucreMa IByX JJMHENHBIX YPAaBHEHU C JBYMsI IEPEMEHHBIMU

65 CucreMa IByX JJMHENHBIX YPAaBHEHU C JBYMsI IEPEMEHHBIMU

66 CucreMa IByX JJMHENHBIX YPaBHEHU C JBYMsI IEPEMEHHBIMU

67 Pemienue cucrem ypaBHEHHH

68 Pemienue cucrem ypaBHEHHH




69

Pewienue cucreM ypaBHEHUN

70 Pemienue cucrem ypaBHEHHH

71 Pewienue cucreMm ypaBHEHUN

72 KonTpoJsbHas pabora no teme "JInneiinble ypapHenus'

73 KoopanHaTa TOYKM Ha IPSIMOi

74 HucnoBble IPOMEKYTKH

75 UuciioBble TPOMEKYTKH

76 PaccrosHue Mex 1y IByMsl TOYKaMHU KOOPAMHATHOM IPSIMOU

77 PaccrosiHre MeXy IBYMsI TOYKaMH KOOPAVMHATHOW NPSIMOU

78 [TpsimoyronbHast cucteMa KOOpAMHAT Ha IMIIOCKOCTH

79 [TpsimoyronbHast cuctemMa KOOPAMHAT Ha IMIIOCKOCTH

80 ITpumepsl rpadukoB, 3a1aHHBIX GOPMYITaAMHU

81 [Tpumeps! rpadukoB, 3a1aHHbIX HOpMyTIaMu

82 [Tpumeps! rpadukoB, 3a1aHHbIX HOpMyTIaMu

83 Urenue rpad)uKOB peaibHbIX 3aBUCHUMOCTEH

84 Urenue rpad)uKoB pealibHbIX 3aBUCHUMOCTEH

85 [Tonstue Gpynkuuu

86 I'paduk pynkuuu

87 CaoticTBa QyHKIMI

88 CaoticTBa QyHKIMI

89 Jluneitnas pynkuus

90 Jluneitnas pynkuus

91 [TocTtpoenue rpaduka JuHeHHON QyHKIMH

92 ITocTtpoenue rpaduka JUHEHHOW QyHKIIMU

93 I'paduk pynkuuu y =x|

94 I'paduk pynkuuu y =x|

95 I'onoBasi KOHTpPOIbHAsA padoTta / Beepoccuiickasi mpoBepo4yHasi padbora

96 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB Kypca 7 Kiacca, 000011eHrne 3HaHu!

97 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB Kypca 7 Kiacca, 000011eHne 3HaHu

98 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB Kypca 7 Kiiacca, 000011eHne 3HaHu

99 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB Kypca 7 Kiacca, 000011eHne 3HaHu

100 | I[ToBTOpeHMEe OCHOBHBIX MOHATUN U METOAOB Kypca 7 Kiacca, 0000IIeHe 3HAaHUH

101 | I[ToBTOpeHHE OCHOBHBIX MOHATHH M METO/IOB Kypca 7 Kiiacca, 0000IIeHne 3HaHU !

102 | I[ToBTOpEeHHE OCHOBHBIX MOHATHH M METOJIOB Kypca 7 Kiiacca, 0000IIeHne 3HaHU !
8 KJIACC

Ne

w/n Tema ypoka

1 KBanpaTHbIii KOpEeHb U3 YHClia

2 [TonsiTrie 06 MppaIMOHATILHOM YHUCIIE

3 JlecsiTnunbie PUOTMKEHNUS UPPALMOHATBHBIX YHCETT

4 JlecsiTuunbie PUOTMKEHNUS UPPALMOHATBHBIX YHCET

5 JlelicTBUTENIbHBIE YHCIIA

6 CpaBHeHUE NEHCTBUTEIBHBIX YUCEI

7 CpaBHeHUE EHCTBUTENBHBIX YUCEI




Apudmernueckuii KBapaTHbBII KOPEHb

9 YpaBHeHue BUJa X* = a

10 CBoiicTBa apu(METHUECKUX KBAIPATHBIX KOPHEH

11 CBoiicTBa apu(METHUECKUX KBAIPATHBIX KOPHEH

12 [TpeoOpa3oBaHue YMCIOBBIX BEIPAKEHUH, COIEPKAIIUX KBAIPaTHBIE KOPHH

13 ITpeoOpa3oBaHne YUCIOBBIX BBIPAXKEHUH, COJEPKAIINX KBaIpaTHbIE KOPHU

14 ITpeoOpa3oBaHue YMCIOBBIX BEIPAKEHUH, COJIEPKAIUX KBAIPATHBIE KOPHH

15 ITpeoOpa3oBaHre YHCIOBBIX BBIPAXKEHUH, COEPKAIMX KBaIpaTHbIE KOPHU

16 CrerneHs ¢ 1eJIbIM [10Ka3aTeIeM

17 CranpaptHas 3anuch yncia. Pasmepbl 00bEKTOB OKpYXKaroIiero Mupa (0T 3JIeMEHTapHbIX YacTHUIL
JI0 KOCMHYECKHX 0OBEKTOB), JIUTEIHHOCTH MPOIIECCOB B OKPYKAIOIIEM MHUPE

18 CBoJiCTBa CTENEHHU C IIEJIBIM [10Ka3aTeIEM

19 CBoJiCTBa CTENEHH C 1IEJIBIM [10Ka3aTelleM

20 CBoJiCTBa CTENEHH C 1IEJIBIM I10Ka3aTeleM

21 CBOJiCTBa CTENEHH C 1IEJIBIM I10Ka3aTelleM

22 CBOJiCTBa CTENEHH C 1IEJIBIM I10Ka3aTelleM

23 KBanpaTHblil TpéxuiieH

24 KBanpaTtHblil TpéxuiieH

25 PasnoxxeHne KBagpaTHOTO TpEXUWIeHA HA MHOXHUTEIH

26 PasnoxxeHne KBagpaTHOTO TpEXUWIeHA HA MHOXHUTEIH

27 KonTpoJsbHas padora no temam ""Kpaaparnbie kopHu. Crenenu. Kpaaparublii Tpexuien"

28 AnrebGpanyeckas 1poob

29 JlomycTumble 3HaUSHHSI TEPEMEHHBIX, BXOISIINX B alITe0panveckne BRIPaKEHUS

30 JlomycTiumble 3HaUYSHHSI TEPEMEHHBIX, BXOISIINX B alITe0Opanveckrne BRIPasKEHHUs

31 OcHOBHOE CBOMCTBO ayiredpandeckon qpoou

32 Coxkparnienue apodeit

33 Coxkparnienue apodeit

34 Coxkparnienue apodeit

35 CroxeHue, BRIUMTAaHUE, YMHOXKEHUE U JICJICHUE aJlreOpandeckux apooei

36 CroxeHue, BRIUMTAHUE, YMHOXKEHUE U JICJICHUE aJlreOpandecKkux apooei

37 CroxeHue, BEIUMTAaHUE, YMHOXKEHUE U JICJICHUE aJlreOpandecKkux apooei

38 CrnosxeHue, BBIMUTaHHE, YMHO)KEHHE U JIeJICeHUE anreOpanyeckux apo0ei

39 [TpeoOpazoBaHre BRIPAKCHHIA, COIEPIKANTNX alreOpandeckue Ipoou

40 IIpeoOpazoBanme BeIpaXKEHUH, CoIepKaIINX aaredOpandyecKkue Apooun

41 [TpeobpazoBanre BbIpaKeHHM, colepiKalix aaredpandeckue Ipoou

42 KonTposabHas padora no teme "Anredpanyeckasi 1poonb'

43 KBaaparHoe ypaBHEeHHE

44 HenosHoe kBagpaTHOE ypaBHEHHE

45 HenonHoe kBajpaTHOE ypaBHEHUE

46 dopmyIia KOpHEH KBaIpaTHOTO YPaBHEHHS

47 dopMyna KOpHEW KBapaTHOTO YpaBHEHUS

48 dopmyIia KOpHEH KBaIpaTHOTO YpaBHEHHS

49 Teopema Buera

50 Teopema Buera

51 Pemenve ypaBHEHUH, CBOISIIIIMXCS K KBaJIPaTHBIM




52

Pemenue ypaBHeHUH, CBOIAIINXCS K KBaIPATHBIM

53 [Ipocreiimme 1poOHO-palOHANIBHBIE YPAaBHEHHUS
54 [Ipocreiimme 1poOHO-paIMOHANBHBIE YPAaBHEHUS
IIEHHE TEKCTOBBIX 3aJay C IOMOIIBIO KBAJPAaTHBIX YPaBHEHUN
55 Pemienue Tekcro 3aJad c MOMOILBIO KBa,
56 Peenne TeKCTOBBIX 3a/1a4 ¢ HIOMOIIbIO KBaIPATHBIX YPABHEHUN
57 KonTpoJsbHas pabora no teme "KBaaparnble ypapHenus"
58 JluneliHOE ypaBHEHUE C ABYMS IIEPEMEHHBIMHU, €T0 rpaduK, IPUMEPHI PELUICHUS ypaBHEHUN B
LIEJIBIX YUCIIaX
59 JluneliHOe ypaBHEHUE C JBYMs IIEPEMEHHBIMH, €ro rpaduk, IpuMephl pelleH!s] ypaBHEHUH B
LIEJIBIX YUCIIaX
60 JluHeliHOe ypaBHEHUE C JBYMS IIEPEMEHHBIMHU, €r0 rpaduK, IpUMephl PELIeHUs ypaBHEHUH B
LEJIBIX YUCIIaX
61 Pemienne cucreM IByX JIMHEWHBIX YPABHEHUH C JIBYMS IEPEMEHHBIMU
y
62 Pemienne cucreM IByX JIMHEWHBIX YPABHEHHU C IBYMs IEPEMEHHBIMU
yM
63 Pemenue cucrem 1ByX JIMHEHHBIX YpaBHEHUH € ABYMsI IEPEMEHHBIMU
y
64 IIpuMepsl penieHns: CUCTEM HEJIMHEMHBIX YPABHEHUH C IBYMs IEPEMEHHBIMHU
yM
65 IIpuMepsl pelieHns: CUCTEM HEJIMHEMHBIX YPABHEHUH C IBYMs IEPEMEHHBIMU
yM
66 I'padmueckas uHTEpIpeTALlUsl YPAaBHEHUS C IBYMSI IEPEMEHHBIMU U CUCTEM JIMHEHHBIX YPAaBHEHUM
C IByMsI IEPEMEHHBIMU
67 I'paduueckas uHTEpIIpeTALUsl YpaBHEHHs C ABYMS IEPEMEHHBIMU U CUCTEM JIMHEHHBIX YpaBHEHHH
C JIByMsl I€PEMEHHBIMU
68 Penienne TeKCTOBBIX 3314 C MOMOMIBIO CUCTEM ypaBHEHHH
69 Penienne TeKCTOBBIX 3a/1a4 C MOMOMIBIO CHCTEM ypaBHEHHHN
70 PemreHne TeKCTOBBIX 3aJ1a4 € IOMOINIBIO CUCTEM YPABHEHUH
71 YUucnoBble HEPABEHCTBA U UX CBOMCTBA
72 YUucnoBble HEPABEHCTBA U UX CBOMCTBA
73 HepaBeHCTBO ¢ 0JTHOW ITepeMEHHON
74 JInHeliHbIe HEPABEHCTBA C OJTHOM NIEPEMEHHOM U UX PEIICHHE
75 JInHeliHbIe HEPABEHCTBA C OJTHOM NEPEMEHHOM U UX PEIICHHE
76 JInHeliHbIe HEPABEHCTBA C OJTHOM NEPEMEHHOM U UX PEIICHHE
77 CucreMbl TUHEIHBIX HEPABEHCTB C OHOM NEPEMEHHOM U UX pelIeHne
78 CucreMbl TUHENHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM U UX pelIeHne
79 CucreMbl TUHEIHBIX HEPABEHCTB C OHON NEPEMEHHOM U UX pelIeHne
80 W3006paxenne penieHns JMHEHHOT0 HepaBeHCTBA U MX CUCTEM Ha YHCIIOBOW MpsIMO
81 W306paxenne penieHns JMHEHHOT0 HepaBeHCTBA U MX CUCTEM Ha YHCIIOBOW MpsIMO
82 KontpoabHasi padora no remam ""HepaBencrBa. Cucrembl ypaBHeHH "
83 [TorsTHe QyHKIIH
84 O0sacTe onpeneIeHns U MHOKECTBO 3HAYECHUI KIIAU
VH
85 Crioco0b1 3a1aHust QyHKITUI
86 ['padux pyHKIINN
87 CaoiicTBa (QyHKIIMH, UX 0TOOpakeHHe Ha rpaduke
88 YreHne u nocTpoeHne rpapukoB GyHKIHH
89 [Tpumeps! rpadukoB QyHKIMHA, OTPaKAIOIIKX peabHbIE MPOIECChHI
90 DyYHKIIUH, OMTUCBHIBAIONTUE TPSIMYIO M OOPaTHYIO MPOMOPIMOHATBLHBIE 3aBUCUMOCTH, UX TpaduKu
91 ['unepOomna




92 ['unep6omna
93 ['padux pyHKINH Yy = X>
94 Oynkiuy Y =X%, Y = X3, y = VX, Y = [x|; rpaduyeckoe pernienne ypaBHEHUH U CUCTEM YpaBHEHUH
95 I'onoBasi KOHTpoJIbHAsA padoTa / Becepoccuiickasi npoBepo4yHasi pabora
96 [ToBTOpEHNE OCHOBHBIX MOHITUH M METOOB KYpCOB 7 U 8 KIIaCCOB, 0000IIICHNE 3HAHUH
97 [ToBTOpEHNE OCHOBHBIX MOHITUN H METOJIOB KypcoB 7 U § KJIaCCOB, 0000IIeHNE 3HAHUI
98 [ToBTOpEHNE OCHOBHBIX MOHIATUH M METOJOB KYpCOB 7 U 8 KIIaCCOB, 0000IIICHNE 3HAHUH
99 [ToBTOpEHNE OCHOBHBIX MOHITUH M METOOB KYpCOB 7 U 8 KIIaCCOB, 0000IIICHNE 3HAHU
100 | IloBTOpeHHE OCHOBHBIX MOHATHI U METOIOB KypcoB 7 U 8 KaccoB, 00001IeHIE 3HAHUH
101 | [ToBTOpEeHHME OCHOBHBIX IMOHATUHA U METOAOB KypCcOB 7 M 8 KJ1acCOB, 0000IIICHHE 3HAHUI
102 | [ToBTOpEHHME OCHOBHBIX IMOHATUHA U METOAOB KypCcOB 7 U 8 KJ1acCOB, 0000IIICHHE 3HAHUT
9 KJIACC
°
u/n Tema ypoka
1 PanyioHasibHbIE YKCIIa, MPPALMOHAIbHbIE YUCIIa, KOHEUHbIE U OECKOHEUYHbIE JECITUYHbIE IpoOU
2 MHOXeCTBO JeHCTBUTENIbHBIX YUCE; IEHCTBUTEIbHbIE YKCIa KaKk OECKOHEUYHbIE JECSITUYHbIE TPoOU
3 B3anMHO 0/1HO3HaYHOE COOTBETCTBHE MEX/y MHOKECTBOM JICHCTBUTENIBHBIX YHUCENl U MHOXKECTBOM
TOYEK KOOPJIMHATHON IPSIMOM
4 CpaBHeHUE IeHCTBUTENBHBIX YUCEIl, apu(METHYECKUE IEHCTBUS C IEHCTBUTENbHBIMU YHNCIAMU
5 [TpubimxEHHOE 3HAYCHNE BETMYMHBI, TOYHOCTH MPUOJIMKCHHUS
6 OKpyriieHne Yrcen
7 OxkpyrieHue yucesn
8 IIpuknKa ¥ OLIEHKa pe3yJbTaTOB BEIYMCICHUN
9 IIpukniKa ¥ OLIEHKa pe3yJabTaTOB BEIYMCICHUN
10 | JIuneiinoe ypaBHeHue. PereHne ypaBHeHUH, CBOISAIIMXCS K TUHEWHBIM
11 | Jlunelinoe ypaBHeHue. PenieHne ypaBHEeHUN, CBOJSIINXCS K TMHEWHBIM
12 | KBamparnoe ypaBHeHHe. Pemenne ypaBHeHNH, CBOASIINXCS K KBaJPaTHBIM
13 | KBanmparnoe ypaBHeHue. Pemenne ypaBHeHNH, CBOSIINXCS K KBaJPATHBIM
14 | bukBanpaTHble ypaBHEHUS
15 | bukBanpaTHble ypaBHEHUS
16 | [IpumMepsl penieHust ypaBHEHUH TpeThel M YeTBEPTOH CTENEHEN Pa3ioKeHHEM Ha MHOKUTEITN
17 | Ilpumepsl penieHUs: ypaBHEHUI TpeTheil U YETBEPTOM cTeneHel pa3ioKeHUEM Ha MHOXKUTEIN
18 | Pemenune npoOHO-paIOHANLHBIX YpaBHEHHH
19 | Pemenune npoOHO-paIlOHAEHBIX YPaBHEHHH
20 | PemeHne TEKCTOBBIX 3a7a4 aJIreOpanIecCKM METOI0OM
21 | PemeHne TEKCTOBBIX 3a1a4 aJIreOPanIeCKM METOIOM
22 | PeneHne TEKCTOBBIX 3aj1a4d aJIreOpanIecKM METOI0OM
23 | KourpoabHasi pa6ora no teme ""YpaBHeHUs C OJIHON NepeMeHHOIi"
24 | YpaBHEHHUE C IBYMs IEPEMEHHBIMH U €T0 TpaduK
25 | YpaBHeHHE ¢ IBYMsI IEPEMEHHBIMH U €T0 TpaduK
26 | Cucrema IByX JIMHEWHBIX YPaBHEHUH C TBYMsI IEPEMEHHBIMH U €€ pelIeHHe
27 | Cuctema IByX JIMHEHHBIX YPaBHEHUH C TBYMs IEPEMEHHBIMU H €€ pelIeHue
28 | CucreMa qBYX JUHEHHBIX YpaBHEHUN C ABYMS NIEPEMEHHBIMH H €€ PEIICHUE
29 | CucreMa qByX JUHEHHBIX YpaBHEHUH C ABYMS NIEPEMEHHBIMH H €€ PEIICHUE




30

Pewienue cucreM IByX YpaBHEHHM, OAHO U3 KOTOPBIX JIMHENHOE, a IPYroe — BTOPOM CTENEHU

31 | Pemenue cucteM JByX ypaBHEHHI, OJJTHO U3 KOTOPBIX JIMHEHHOE, a IPYyroe — BTOPOM CTENEHU
32 | Pemenue cucteM IByX ypaBHEHHIA, OJTHO U3 KOTOPBIX JIMHEHHOE, a IPYroe — BTOPOH CTENEHU
33 | Pemenue cucrteM IByX ypaBHEHHIA, OJTHO U3 KOTOPBIX JIMHEHHOE, a IPYroe — BTOPOH CTENEHU
34 | I'papuueckast uHTEpIpETAMS CUCTEMBI YPAaBHEHUH C IByMs IEPEMEHHBIMH

35 | Pemienne TEKCTOBBIX 3a7a4 ajareOpandeckuM crocoooM

36 | Pemienue TEKCTOBBIX 3a7a4 ajareOpandecKuM crocoooM

37 | KourpoJabHas pagora no teme "Cucrembl ypaBHenmii'"

38 | UncnoBbie HEPABEHCTBA U UX CBOMCTBA

39 | YucnoBble HEPABEHCTBA M UX CBOMCTBA

40 | JluneitHple HEPABEHCTBA C OJTHOM MEPEMEHHOW U UX pElIeHUE

41 | JluneitHpie HEPABEHCTBA C OJHOM MEPEMEHHOW U UX pElICHUE

42 | JIuHeliHblC HEPABEHCTBA C OJIHONM NEPEMEHHON U UX pelleHne

43 | Cuctembl IMHEHHBIX HEPABEHCTB C OJTHOM MEPEMEHHON U MX pellIeHHe

44 | Cuctembl IMHEHHBIX HEPABEHCTB C OJTHOM MEPEMEHHON M UX PElICHHE

45 | Cuctembl IMHEHHBIX HEPABEHCTB C OJTHOM MEPEMEHHON M UX PelICHHE

46 | KBagpaTHble HEPABEHCTBA U UX PELICHUE

47 | KBagpaTHble HEPABEHCTBA U UX PELICHUE

48 | KBagpaTHble HEPABEHCTBA U UX PELICHUE

49 | KBagpaTHble HEPABEHCTBA U UX PELICHUE

50 | KBagpaTHble HEPaBEHCTBA U UX PELICHUE

51 | I'paduueckasi uHTepIpeTalMsi HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMsI IEPEMEHHBIMU
52 | I'paduueckasi uHTepIpeTalys HEPABEHCTB U CHCTEM HEPABEHCTB C IBYMsl IEPEMEHHBIMU
53 | KonrpoabHas pagora no teme ""HepaBencrna"

54 | KBagpatuuHas QyHkims, e€ rpaduk u CBOHCTBa

55 | KBagpatuunas ¢yskius, e€ rpaduk u cBOHCTBa

56 | KBagpatuunas ¢yskius, e€ rpaduk u cBOHCTBa

57 | IlapaGosia, KOOpAMHATHI BEPLIMHBI 1apadoJibl, OCb CHMMETPUH NapadoJibl

58 | IlapaGosia, KOOpAMHATHI BEPIIMHBI Mapad0Jibl, 0Cb CAMMETPUHU NapaboIbl

59 | Ilapabosa, KOOpAMHATHI BEPIIMHBI Mapad0Jibl, 0OCb CAUMMETPUHU NapaboIbl

60 | ITapaGosa, KOOpAMHATHI BEPUIMHBI 1apadoJIbl, OCb CHMMETPUH 1apaldoJIbl

61 | ITapaGona, KOOpAMHATHI BEPUIMHBI 1apadoJIbl, OCb CHMMETPUH MapadoJibl

62 | ITapaGosa, KOOpAMHATH BEPUIMHBI 1apadoJIbl, OCb CHMMETPUH 1apaldoJIbl

63 | I'paduku pynkumit: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[X|

64 | I'paduku pynkumii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[X|

65 | I'paduku pynkumii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[x|

66 | I'paduku pynkumii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[X|

67 | I'paduku pynkumii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[x|

68 | I'paduku pynkumii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[X|

69 | KourpoabHas pa6ora mo reme "@ynkuun"

70 | IToHsiTHE YMCIIOBOM MOCIEI0BATEIBHOCTH

71 | 3ajanue nocnen0BaTeaIbHOCTH PEKYPPEHTHON GopMyIoi u ¢popmyInoil N-To wieHa

72 | Apudmerndeckas U reoMeTpUyecKasi IPOrpeccuu

73 | Apudmernyeckas U reoMeTpUYecKasi IPOrpeccuu

74 | ®opmynbl N-TO WwieHa apu(METHIECKONW U T€OMETPUIECKOI MPOrpeccHii, CyMMBI IEPBBIX N YICHOB




75 | ®opmynsl N-TO WwieHa apu(METHIECKONW U TE€OMETPUIECKOI MPOrpeccHii, CyMMBbI IEPBBIX N YWICHOB

76 | ®opmynbl N-TO WwieHa apu(METHIECKONW U T€OMETPUIECKOM MPOrpeccHii, CyMMBI IEPBBIX N YICHOB

77 | ®opmynsl N-TO WwieHa apu(METHIECKONW U TE€OMETPUIECKOM MPOrPECcCHii, CyMMBI IEPBBIX N WICHOB

78 | ®opmynbl N-TO WwieHa apu(METHIECKONW U TE€OMETPUIECKOM MPOrPeCcCHii, CyMMBI IEPBBIX N WICHOB
N300pakeHue 4ieHOB apu(PMETUIECKON U TEOMETPUUECKOM MPOrpeccuii TOUKaMu Ha

79 .
KOOPJIMHATHOM MJIOCKOCTH
N300paxeHue 4ieHOB apu(PpMETUUECKON U TeOMETPHUUECKOM MPOTrpecCcHii TOUKaMH Ha

80 .
KOOPJMHATHOM IJIOCKOCTH

81 | JIuHeHHbIH U SKCTIOHEHIMAIBHBIA POCT

82 | CnoxxHbIC TPOIICHTHI

83 | CnoxxHbBIC TPOIICHTHI

84 | KonrpoabHas padora no teme ""UnciaoBbie mocjaea0BaTeJJbHOCTH'"

85 [ToBTOpeHue, 06001IeHNE U cUCTeMaTH3aUsl 3HaHUH. 3auch, CpaBHEHUE, ICHCTBUS C
JIEMCTBUTEILHBIMU YUCJIAMU, YUCIIOBAsI PSIMast

86 | IloBropenne, 0600meHe U cucteMaru3anus 3HaHui. [IporeHThl, OTHOIEHHS, TPOTIOPLIUHU

87 | [loBTopenue, 06001IeHNE M cucTeMaTH3alus 3Hanuid. OKpyriieHne, MpuoJIMKEHUE, OI[CHKA

88 [ToBTOpenue, 0000IIeHNE U CHCTeMAaTH3aKs 3HaHUi. Pernenue TekcToBhIX 33129 apu(METHYECKIM
crocoboM
[ToBTOpeHue, 00001IeHNE U cUCTeMaTH3aIUs 3HaHUH. PellieHue TeKCTOBBIX 3a/1a4 apu(PMEeTHIECKUM

89 ’
crocoboM

90 [ToBTOpenue, 0000IIeHNE U CHCTEMAaTH3aKs 3HaHU. Pernenue TekcToBhIX 3a1a9 apu(METHYECKIM
crocoboM
[ToBTOpenue, 06061IeHNE U cucTemMaTu3alus 3HaHuil. [IpeoOpa3oBanue anredpandecKkux

91 .
BBIPKEHHI, TOMyCTUMbIC 3HAUCHUS

92 [ToBTOpenue, 0600IIeHNE U cucTeMaTu3alus 3Hanuil. [IpeobpazoBanue anredpanyecKux
BBIPKEHMI, TONYCTUMbIEC 3HAUECHHS

93 [ToBTOpenue, 06001IIeHNE U cucTeMaTh3alus 3HaHui. [IpeoOpa3oBanue anredpandeckux
BBIPAKEHH, IOMyCTUMbIC 3HAUCHHS

94 [ToBTOpenue, 0600IIeHNE U cucTeMaTu3aius 3Hannil. [IpeobpasoBanue anredpandeckux
BBIPKEHMI, TONYCTUMbIE 3HAUECHHS

95 |T'omoBasi KOHTPOJbHAs padoTa

96 [ToBTOpeHue, 06001IeHNE U cucTeMaTH3aus 3HaHuil. yHKIUU: TOCTpOeHUE, CBOWCTBA N3YUYEHHBIX
byHKIMMA

97 [ToBTOpenue, 0600IIeHNE U cCUcTeMaTH3alks 3HaHni. DyHKIMK: TOCTPOCHHUE, CBOMCTBA H3YUEHHBIX
byHKIMI

98 [ToBTOpenwue, 006001IeHNE U cucTeMaTH3aIus 3HaHUuH. DYHKIIUU: TOCTPOEHUE, CBOMCTBA H3yUEHHBIX
byHKIMMA

99 [ToBTOpeHme, 0600IIEHNE U CUCTeMaTH3aIHs 3HaHWi. DYHKIIUN: IOCTPOCHUE, CBOMCTBA N3yUEHHBIX
byHKIMI

100 [ToBTOpenwue, 06001IeHNEe U cucTeMaTH3alus 3Hanuil. ['paduueckoe pemenne ypaBHeHUN 1 UX
CUCTEM

101 [ToBTOpeHue, 00001IeHNE U cucTeMaTH3aus 3HaHui. ['paduueckoe perieHre ypaBHeHUN U UX
CUCTEM

102 | O6001IeHNE U cUCTEMATHU3AIUS 3HAHU

B denepanbHbIx M pernoHaNbHBIX MPOLEAYypax OLEHKH KadecTBa 0Opa30BaHUSI HMCIONb3YETCs

nepeueHb (KoaudukaTrop) pacmpeleNeHHBIX IO KiaccaM HpOBEpSEMBIX TpPeOOBAHUM K pe3ylbTaTam
OCBOCHHS OCHOBHOH 00pa3oBaTelIbHON IMPOrpaMMBbl OCHOBHOTO OOMIET0 0Opa3oBaHUS W 3JIEMEHTOB




COJEpIKaHUs 10 MATEMATHUKE.
MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHS OCHOBHOM

OBPA30BATEJIbHOMN ITPOT'PAMMBI

7 KJIACC
Koa . .
1IpOBEpsIEMOro IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHUS OCHOBHOI 00pa3oBaTe/ibHOI
pesyabTaTa NMporpaMMbl OCHOBHOT'0 0011110 00pa30BaHuUsl
1 Yucia ¥ BEIYUCIIEHUS
11 BrInonHsATh, coyeTast yCTHBIE ¥ MUCbMEHHBIC MPUEMBI, apU(PMETUIECCKHIE TEHCTBUS C
parMoHAIbHBIMHA YHCIIAMHU
HaxonuTth 3Ha4eHUS YHCIOBBIX BBIPAXKEHUH, TPUMEHAITh Pa3HOOOpa3HbIe CIIOCOOBI 1
1.2 NpUEMBI BRIYHCIICHUS 3HAUCHUH TPOOHBIX BBIPAKEHUH, COJIEPKAIINX OOBIKHOBCHHBIE
U JICCATUYHBIC TPOOH
[TepexoauTs oOT oOmHOW (OPMBI 3amUCH YHCEN K Jpyrod (mpeoOpa3oBBIBAThH
1.3 JECSTUUHYIO Ipo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECTUYHYIO, B YACTHOCTH,
B OECKOHEUHYIO JIECATUYHYIO ApOOb)
14 CpaBHUBATH U YIIOPSAIOYNBATH PALIMOHAIBHBIE YHCIIA
15 OKpyTJIATh Uncia
BBINONMHAT NPUKUIAKY W OLEHKY pe3ylibTaTa BBIYMCICHUHN, OICHKY 3HAYCHHA
1.6 YHUCIIOBBIX BBIPAKCHUW. BBIMONHITH IEHCTBUS CO CTENEHSMH C HATypaJbHBIMHU
MOKa3aTeIIMU
1.7 [TpuMeHsITh PU3HAKU JEIMMOCTH, PA3JI0KEHHE HA MHOYKUTEIN HATypaJIbHbBIX YHCell
Pemarh mpakTHKO-OpUEHTUPOBAHHBIC 33]1a4M, CBS3aHHBIC C OTHOIICHWEM BEJIIMYUH,
18 HPONOPLHOHATLHOCTEIO  BEMHYMH, MPOLEHTAMH, HHTEPIPETHPOBATH PE3yIIbTATLI
pemieHus 3ama4 ¢ y4€TOM  OTPAaHWYCHH, CBSI3aHHBIX CO  CBOWCTBaMH
paccMaTpuBaeMbIX 00BEKTOB
2 Anrebpanyeckue BhIpaXeHUs
21 Hcnonp30BaTh anreOpandecKyr0 TEPMHUHOJOTHIO W CHMBOJIUKY, NMPUMEHSTH €€ B
MPOIECCe OCBOCHHS Y4eOHOTO MaTepuaa
2.2 HaxomuTh 3Ha4ueHNs OyKBEHHBIX BBIPAKCHUN TIPH 38IAHHBIX 3HAYCHHUSIX TIEPEMEHHBIX
23 BeImonHATE  TIpeoOpa3oBaHUs IEJOT0 BBIPAKEHUS B MHOTOWICH IIPUBEICHUEM
MOJI0OHBIX CIaraeMbIX, pAaCKPBITHEM CKOOOK
24 BBINOTHATE YMHOXKEHHE OJHOYICHAa Ha MHOTOWIEH W MHOTOWIEHAa Ha MHOTOYJICH,
MPUMEHSTH (DOPMYITBI KBaJpaTa CyMMBI M KBaJpaTa pasHOCTH
OCyIEecCTBISTh Pa3I0KeHUEe MHOTOWICHOB HA MHOYKUTEIIH C IIOMOIIBI0 BEIHECEHUS 32
2.5 CKOOKM OOIIero MHOXUTENs, TPYINIHUPOBKU CJIAaraeMbIX, HpUMEHEHUs (opMyI
COKPAIIEHHOI'O0 YMHOXEHHUS
26 [TpuMeHSITh TIPeoOpa3oBaHUs MHOTOWICHOB Ans peIIeHUs pa3IUYHBIX 3a7ad W3
MaTEeMaTHKH, CMEKHBIX MPEMETOB, U3 PEATbHOU MPAKTUKU
57 Hcnons30BaTh  CBOWMCTBA CTEMEHEH C HATypaJbHBIMH  TOKa3aTeNsIMU s
npeoOpa30BaHMsI BRIPAKEHUN
3 YpaBHEHHS 1 HEPABEHCTBA
Pematr nuHelHbIE ypaBHEHUS C OJHOW MEPEMEHHOW, MPUMEHSss MpaBuiIa Mepexoja
3.1 OT HMCXOJIHOTO YPaBHEHHS K PaBHOCHIBHOMY eMmy. [IpoBepsTh, SBISETCS JIM YHCIIO
KOpPHEM YpaBHEHUS
3.2 [TpuMmeHsTh rpaduueckre METOIBI IPH PEIICHUN JIMHCWHBIX YPaBHEHUH M UX CHCTEM
33 [ToxOupare mpUMEpHI TIap YKCEN, SIBISTFOIIUXCS PEIICHUEM JTHHEHHOTO YPaBHEHHUS C
JIBYMsI IEpEMEHHBIMU
3.4 CtpouTh B KOOPJAMHATHOW TUIOCKOCTH TpaduK JTHWHEHHOTO YpaBHEHHSI C JBYMS




NePEMEHHBIMHU; MTOJIB3YSICh IPpauKOM, PUBOANUTH IPUMEPHI PEIICHUS] YPaBHEHUS

Pewmats cucreMsl AByX JIMHEWHBIX YPAaBHEHWM C IBYMs IIEPEMEHHBIMM, B TOM YUCIIE

3.5
rpaduyecKu
CocTaBisTh U pemaTh JUHEHHOE ypaBHEHUE UM CUCTEMY JIMHEHHBIX YpaBHEHUH IO
3.6 YCIOBHIO 3a/1a4M, WHTEPIPETHPOBATb B COOTBETCTBHM C KOHTEKCTOM 3aJauu
MOJIYYEHHBIH pe3yNbTaT
4 Koopaunate! u rpadpuku. yHKIun
N300pakaTh Ha KOOPAWHATHOM TPSMOW TOYKH, COOTBETCTBYIOIIME 3aaHHBIM
4.1 KOOpJMHATaM, JTY4YH, OTPE3KH, UHTEPBAJbI, 3aIIUCHIBATh YHCIOBBIE MPOMEXKYTKH Ha
IreOpanyeckoM sI3bIKe
4.2 OtMmedaTh B KOOPJAMHATHOHN TIOCKOCTH TOYKH I10 3a/IaHHBIM KOOPIMHATAM
4.3 Ctpouts rpaduku muHeHHBIX QyHKIMH. CTpouTh rpaduk GyHkmu y = [X|
OnuceiBaTh ¢ TOMOIIBIO (YHKIMIA W3BECTHBIC 3aBUCUMOCTH MEXIy BEITUYHMHAMU:
4.4 CKOPOCTb, BpeMsi, pacCTOSIHUE, 1IEHY, KOJIMYECTBO, CTOMMOCTh, MPOU3BOAUTEIHHOCTD,
BpeMmsi, 00bEM pabOThI
4.5 Haxoxute 3Hauenmne QyHKIMM 110 3HAYCHUIO € apryMeHTa
[Tonnmats rpadudeckuii cnocod nmpeacTaBieHUs U aHaIu3a UHQOpMaLNK, U3BIEKATh
4.6 U UHTEpPIpEeTHpOBaTh HHPOpMANHMIO #3 TpadUKOB pEATbHBIX MPOIECCOB H
3aBUCUMOCTEMN
8 KJIACC
Kon . "
1IpOBepsIEMOro IIpoBepsiemble npeAMeTHBIE Pe3yJIbLTATHI 0CBOEHHsI OCHOBHOI 00pa3oBaTeIbHOI
pesyanTaTa NMPOrpaMMbl OCHOBHOI0 001ero o0pa3oBaHust
1 Yucna v BIYUCICHUS
Hcnonp30BaTh HayallbHbIE TPEICTABICHUS O MHOXKECTBE JEHCTBUTENBHBIX YHCEN IS
1.1 CPaBHEHHUSI, OKPYTJICHHS U BEIYHUCIICHUH, H300pakaTh JEHCTBUTEILHBIC YHCIa TOYKAMU
Ha KOOPJAMHATHOM IPSIMOU
[TpuMmeHsTh MOHATHE apUPMETHUYECKOTO KBAJIPATHOTO KOPHS, HAXOAWUTh KBaJpaTHBIC
1.2 KOPHH, UCTOJBL3YS MPU HEOOXOJUMOCTH KaIbKYJSATOP, BBITOJHATH MPEOOPa3OBAHUS
BBIPQXEHHH, COIepXKAIUX KBaJApaTHBIE KOPHH, UCTIONB3YS CBOMCTBA KOPHEH
13 Hcnonp30BaTh 3amucH OONBIIMX M MajblX YHCET C MOMOIIBI0 JECATUYHBIX ApobOel u
crene”el yucna 10
2 Anrebpanyeckue BbIpaKeHHs
21 HpI/IMeHHTI: MOHSITHE CTEMEeHH C IENBIM IOKa3aTelleM, BBIMOIHATh MPeoOpazoBaHus
BBIPOKEHUI, COJIEPKAMUX CTETICHU C IENBIM MTOKa3aTelIeM
29 BEITIOTHATE TOXKIECTBEHHBIC MTPEOOPA30BaHUS PAIMOHAIBLHBIX BBIPAKEHUH HAa OCHOBE
MPaBIJI ACHCTBHIA HAJ MHOTOWICHAMU M alNTeOpandecKuMU ApOOsMH
2.3 PackiapIBaTh KBaIpaTHBIN TPEXWICH HA MHOKHUTEIN
24 [TpuMeHSTh TIPeoOpa3OBaHUs BBIPAKCHHIMA Als  PCIICHWS PAsTHYHBIX  3a7iad M3
MaTEeMaTHKH, CMEXKHBIX MPEMETOB, U3 PEATbHOU MPAKTUKU
3 YpaBHEHUS 1 HEPABEHCTBA
31 Pemarp nmuHelHbIC, KBa/IpaTHBIC yPaBHEHWS U PALOHATLHbIC YPABHEHNS, CBOAIIECH
K HUM, CHCTEMBI JIBYX YPaBHEHUU C IBYMS IEPEMEHHBIMU
[TpoBOAMTH MpOCTEUIITNE UCCIEAOBAHUS YPABHEHUN U CUCTEM ypaBHEHUH, B TOM YHCIIe
3.2 C TIPUMEHEHHEM TpaQHuuecKuX MpeICTaBlIeHUH (yCTaHABIMBATh, UMEET JIN ypaBHEHHE
WM CUCTEMA YPaBHEHHM PEIICHUs], €CIIH UMEET, TO CKOJIBKO, U IPOYEe)
3.3 [lepexoautb OT cioBecHOW (HOPMYTHPOBKHM 3amauM K €€ anreOpanveckoil MOAenu C

MOMOUIbIO COCTABJICHUS YPAaBHEHMsI WJIM CHCTEMbl ypaBHEHUH, WHTEPIPETHPOBATH B




COOTBECTCTBHH C KOHTCKCTOM 3aJa4u HOHy‘IeHHBIfI pe3yjibTar

[IpuMeHATH CBOMCTBAa YMCIIOBBIX HEPABEHCTB I CPAaBHEHMs, OLIEHKHM, pellaTh

3.4 JUHEHHbIE HEepaBEHCTBA C OJHOW MEPEMEHHOM M HUX CHUCTEMBI, JAaBaTh rpaUuecKyro
WJUTIOCTPAIIMIO MHOXKECTBA PEIICHNUN HEPABCHCTBA, CUCTEMbl HEPABCHCTB
4 DOyHKIHUH
[lonnmate ¥ UCHONB30BaTh (YHKIUMOHAIBHBIE TOHATUS U S3bIK  (TEPMHUHBI,
4.1 CUMBOJIMYECKUE O0O3HAUCHUS), ONPEICNSITh 3HAUeHHWE (QYHKIUH 110 3HAYCHUIO
apryMeHTa, orpeeNsaTh cBoicTBa (YHKIUU N0 e€ rpaduky
Ctpouts rpaduku 3JeMeHTapHbIX PYHKIIMMA BUJIA:
4.2 y =k/x
y = k/X, y =x?, y = X3, Y = [X|, onHChIBaTh CBOWCTBA YHCIOBON QPYHKIIMU 110 €€ rpaduKy
9 KUIACC
Kon . .
DOBEDSIEMOro IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI OCBOEHUSI 0OCHOBHOI 00pa30BaTeIbHOI
poBep NMPOrpaMMbl OCHOBHOI0 001ero o0pa3oBaHust
pe3yJibTara
1 Yucna v BIYUCICHUS
1.1 CpaBHUBATH U YIIOPSAIOYMBATH PALIMOHAIBHBIE H HPPALMOHAILHBIE YHCIIa
19 BrimonusaTe apudmMeTHueckue AeUCTBUS C pallMOHATBHBIMU YUCIIAMU, COUYETasl YCTHBIC
' Y TTMCHbMCHHBIE MPUEMBI, BBITIOJTHATH BRIYUCIICHUS C HPPAIIMOHATBHBIMU YHCITAMH
13 HaxomuTe 3HaYeHUs CTENECHEW C IENbIMH TOKA3aTesIMH W KOPHEW, BBIYUCIIATH
' 3HAYEHUS YHCIIOBBIX BBIPAKEHUN
14 OKpyrisTh NEHCTBUTENbHBIC YHCIA, BBIMOIHATH MPUKUAKY Pe3ybTaTa BBHIYUCICHHH,
OIICHKY YHCIIOBBIX BBIPAKCHHIMA
2 YpaBHEHHS 1 HEPABEHCTBA
21 Pemarr nuHElHBIE W KBaJpaTHBIC YpaBHEHUS, YPaBHCHHS, CBOJSIIUECS K HHM,
' npocTeiiimue ApoOHO-palliOHaIbHBIE YpaBHEHUS
29 Permath cucteMbl IBYX TUHEHHBIX YpaBHEHHH ¢ IBYMS IEPEMEHHBIMHU M CUCTEMBI IBYX
YpaBHEHHUI, B KOTOPBIX OJJHO YPaBHEHUE HE SBJISICTCS JTMHCHHBIM
23 Pemath TekcTOBBIC 3aaud anreOpandeckuM CrocoOOM ¢ TOMOINIBIO COCTABJICHUS
' ypaBHEHHUS WM CUCTEMBI IBYX YpaBHEHUH C TBYMs MepeMEHHBIMU
[TpoBoaAMTH MpoOCTEHIIHE UCCIeIOBAHUS YPABHEHUH U CUCTEM YPaBHEHUM, B TOM YHUCIIE
24 C IpUMEHEHUEM TpaUUeCKUX TPECTABIICHUH (HampuMep, YCTaHABIIMBATh, UMEET JIN
ypaBHEHHE WM CUCTEMA YPaBHEHHM PEIICHUs, €CIIH UMEET, TO CKOJIBKO)
25 Pemare nuHeliHbIe HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pa)kaTh pEIICHHE
HEPABEHCTB HAa YHCJIOBOW MPSIMOM, 3aITUCHIBATH PEIICHUE C ITOMOIIBI0 CHMBOJIOB
Pemath cHCTeMBl JIMHEWHBIX HEPaBEHCTB, CHCTEMBI HEPABCHCTB, BKJIFOYAOIINC
2.6 KBaJIpaTHOE HEPAaBEHCTBO, M300pa)KaTh PEIICHHE CHUCTEMbl HEPABEHCTB HA YHCIOBOMN
MPSIMOM, 3aITUCBIBATH PEIICHUE C IIOMOIIBI0 CHMBOJIOB
2.7 Vcnons30BaTh HEPABEHCTBA IIPH PEIICHUN PA3JIMIHBIX 33124
3 OYHKIIH
Pacro3naBate  (yHKIMM  W3YY4EeHHBIX  BHUAOB. [lOKa3pIBaTh  CXEMAaTHYCCKU
31 pacrioyiokeHHe Ha KOOPJIWHATHOM TUIOCKOCTH TpadukoB GyHKmmMiA Bumga: Y=KX,
' y=kx+b, y=k/x, y=ax’tbx+c, B 3aBucMMOCTH OT 3HaYeHUN KOI(PDHUIMEHTOB,
OTHCBIBATh CBOMCTBA (DYHKITHI
39 [Toka3bIBaTh CXEMAaTUYECKH PACIOJIOXKEHHE Ha KOOPAMHATHON TUIOCKOCTH TpaduKOB
' dbyakumii Buaa y = VX, Y = |x| 1 onuchIBaTh CBOMCTBA () YHKIIHI
33 Ctpouth 1 n300paxaTh CXeMaTUYECKU rpa@UKy KBAaAPaTUYHBIX (QYHKIUHN, OMUCHIBATD

CBOWCTBA KBaIPaTUYHBIX (DYHKIIMIA 10 UX rpadukam




34 Pacno3naBare KkBajgpaTHuHyl0O (QYHKUIMIO 10 (opmyne, NPUBOIUTH MPUMEPHI
KBaJPaTUYHBIX (YHKIUI U3 peabHOM KU3HU, (PU3HKH, TEOMETPUH
4 Apudmernueckas 1 reOMETpUIECcKasi IPOrpeccuu
41 Pacnio3HaBaTh apu(METHUECKYyI0 M T'€OMETPUYECKYIO0 IIPOIPECCHU IPH PA3HbBIX
cnoco0ax 3afaHus
492 BoinonHaATh BBIMHMCIICHHS C HCHIONb30BAHAEM ¢dbopmyn N-To wieHa apuPMETHUECKON U
T€OMETPUYECKON MPOTPECCUM, CYMMBI IIEPBBIX N YJICHOB
4.3 M300pakaTh WieHbl NOCIEI0BATEIBHOCTH TOYKAMH HA KOOPIMHATHOM MIIOCKOCTH
Pewate 3amaun, CBS3aHHBIE C YHCIOBBIMM IIOCIEHOBATECIBHOCTAMHM, B TOM YHUCIE
4.4 3ajjaud U3 pealbHOM KHU3HM (C HCIOJNb30BAaHUEM KalbKyJATOpa, LHU(POBBIX
TEXHOJIOTHi1)
IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA
7 KVIACC
Kona IIpoBepsieMblii 3J1eMEHT COJEePKAHMS
1 Yucna v BBIYMCICHUS
11 JlpoOu OOBIKHOBEHHbBIE M JECATHYHBIC, MEPEX0] OT OAHON (OpMBI 3alUCH ApoOei K ApYyroi.
[IoHsATHE palMOHAIIEHOIO YUCIIA, 3aIIMCh, CPABHEHUE, YIIOPSIOYMBAHAE PAIMOHAIBHBIX YHCEIl
12 Apudmernaeckue NeHCTBHS ¢ pallMOHAIBHBIME YicIaMu. Perenue 3a1a4 u3 peaabHON MPaKTHKH
Ha YacTH, Ha ApoOu
13 CreneHb ¢ HaTypaJlbHbIM ITOKa3aTelleM: OIpeJieieHne, IpeoOpa3oBaHie BhIPaKEHU Ha OCHOBE
oIpeziesIeHus], 3a1Ch OOJIBIIUX YUCEIl
14 [IpoueHTsl, 3an1Ch TPOLIEHTOB B BUJIE I[po“61/1 U poOu B BUJIE MTPOLIEHTOB. Tpu OCHOBHBIE 3a1aun
Ha IPOLEHTHI, PELICHHE 3a]a4 U3 PEaJIbHON PAKTUKU
1.5 | [IpuMeHeHHE NPU3HAKOB JIETMMOCTH, Pa3iI0KeHNe Ha MHOXKHUTEIN HATYPaJIbHBIX YHCE
1.6 | PeasibHbIC 3aBUCUMOCTH, B TOM YHMCIIE TIpsiMasi B 00OpaTHasi MPOTOPIIMOHATBHOCTH
2 | AnrebpanuecKue BbIPAKEHHS
21 [lepemenHbIE, YHCIOBOE 3HAYEHHE BBIPAKEHHUS C TMEepeMeHHOW. JlomycThmble 3Ha4YeHUA
IIEPEMEHHBIX
2.2 | [IpencraBneHne 3aBUCUMOCTH MEX/Ty BEJTMUYNHAMH B BUue (hopMyibl. Beraucnenus no Gpopmynam
2.3 | [Ipeobpa3oBaHne OyKBEHHBIX BBIPAXKEHUH, TOKIECTBEHHO PaBHbIE BBIPAXKECHHUS
2.4 | CBOHMCTBa CTEIIEHU C HATYPAJIHHBIM ITOKA3aTEIIEM
25 Opnownenbl W MHorowieHbl. CteneHb MHoroujeHa. CIllO)K€HHE, BBIYMTAHHE, YMHOXKEHHE
MHOT'O4JIEHOB
26 DopMysIbl COKpPAIIEHHOTO YMHOXKEHHUS: KBAApaT CYMMBI U KBaJapatr pazHocTH. Dopmyia pazHOCTH
KBaJpaToB. Pa3noxeHne MHOrOWIEHOB HA MHOKUTEIHN
3 | YpaBHeHus
31 YpaBHeHI/If:, KOpEHb YpaBHEHHs, NpaBuUia NpeoOpa3oBaHUS YpaBHEHUS, PABHOCHIBHOCTh
ypaBHEHH
3.2 HHHeVI?IHoe YPAaBHEHHC C OJIHOW TIEPEMEHHOM, YMCJIO KOpPHEW JIMHEWHOIO YPAaBHEHUs, pElICHUE
JIMHENHBIX YPABHEHHUN
33 COCTaBJ'IeIEI/Ie YPaBHEHUI 10 YCIOBHUIO 3aJauyd. PelleHne TEKCTOBBIX 3aJad C IOMOIIBIO
ypaBHEHH
3.4 | Jluneiinoe ypaBHEHHE C TByMs IEPEMEHHBIMH U €r0 rpaduk
35 Cucrema NIByX JUHEHHBIX YpaBHEHHMM ¢ AByMsI NepeMEeHHbIMHU. PelieHue cucreMm ypaBHEHUMN
croco0oM oACTaHOBKH. [IprMepsl perieHust TEKCTOBBIX 3a/1a4 € TIOMOIIbIO CUCTEM YpaBHEHHH
4 | Koopaunate! u rpaduxu. OyHKIMH
4.1 | KoopauHata TOYKH Ha TMPSIMOM




4.2 | YncnoBsie MPOMEXYTKH. PaccTostHIE MEX Ty ABYMSI TOUKAMH KOOPIMHATHOMN MPSIMOMA
43 HpﬁMoyTOHLHfl;I cucrema koopauHatr, ocu OX m Oy. AOcmucca W opAuHAaTa TOYKM Ha
KOOPAMHATHOH MJIOCKOCTH
4.4 | ITpumepsl rpadukoB, 3aaHHbIX GopMynamu. UteHue rpadUKOB pealbHBIX 3aBUCUMOCTEH
4.5 | Ionstue pynkumu. 'paduk pyaxmum. CBoiictBa pyHKun
4.6 | JIuneitnas ¢pyakuus, e€ rpaduk. ['padux byakmmm y = [x|
4.7 | I'padpuyeckoe pemieHne TUHEHHBIX YPaBHEHUI U CHCTEM JIMHEHHBIX YpaBHEHUI
8 KVIACC
Koa | IlpoBepsieMblii 3J1eMEHT CO/IepsKaAHUS
1 | Yucna u BelYMCIICHUS
11 KBagparusiii kopenb u3 uwucna. [lonarue o0 wuppanumoHanbHOM uwucie. JlecsTudnbie
IpUOIMKEHNS UPPALIMOHATIBHBIX YHCEI
19 CBoiicTBa apu(MeTHYECKUX KBaJpaTHBIX KOpHEM M MX IpPUMEHEHHEe K IpeoOpa3oBaHUIO
YUCJIOBBIX BBIPAKEHUN U BBIYHUCICHUAM. [[eliCTBUTENbHBIC YHCIIaA
1.3 | Crenens ¢ menspIM oka3aTesieM U e€ cBoiicTBa. CTaHAapTHAS 3aMUCh YHCIIA
2 | AnrebpanyecKkue BoIpaKeHUS
2.1 | KBagparHblil TpéXusieH, pa3ioKeHue KBaJAPaTHOTO TpEXUIeHA Ha MHOKUTEIN
2.2 | Anrebpanueckas 1poOb. OCHOBHOE CBOMCTBO ainredpanydecKkoii qpoou
2.3 | CnoxxeHue, BBIYMTAHUE, YMHOKEHUE, JIEJICHHE alredpanyeckux Ipooeit
2.4 | PanmoHanbHBIC BRIPAXKCHHS M UX MPEOoOpPa30BaHUE
3 | YpaBHEHUS U HEPABEHCTBA
3.1 | KBagparnoe ypaBHeHHe, popMyrna KOpHEH KBaJpaTHOTO ypaBHeHHs. Teopema Buera
3.2 | Pemenue ypaBHeHUH, CBOASIIMXCS K JIMHEHHBIM U KBaJPAaTHBIM
3.3 | IIpocreiimme qpoOHO-paiOHATIBHBIE YPaBHEHHSI
I'papuueckas uHTeprpeTanus YpaBHEHUH ¢ JAByMS IEPEMEHHBIMH M CHUCTEM JIMHEHHBIX
3.4 | ypaBHEHUWI C IOByMs TEepeMeHHBIMH. [IpuMepsl pemieHHs CHUCTeM HEIWHEHHBIX YpaBHEHHH C
JBYMsI IEpEMEHHBIMU
3.5 | Pemenne TekCcTOBBIX 3a7au anredpandeckum crnocooom
3.6 | UncioBbie HEpaBEHCTBA M MX CBOWCTBA
3.7 | HepaBeHCTBO ¢ OZJHOM epeMeHHON
3.8 | PaBHOCHIILHOCTH HEPABEHCTB
3.9 | Jluneiinple HepaBEHCTBA C OJHOI IMepeMEeHHON
3.10 | Cucrembl TMHEHHBIX HEPABEHCTB C OAHOI NepeMeHHON
4 | Oyakoun
41 [Tonstue ¢pynkuun. O01acTh ONpeaeNIeHns U MHOXKECTBO 3HaueHu QyHKuu. CrnocoObl 3ajaHus
byHKIUH
4.2 | I'paduk pyaxmmm. UYtenne cBOUCTB QyHKINH 110 € rpaduky
4.3 | Ilpumeps! rpadukoB GyHKIMI, OTpaskalOMIMX peabHbIE MPOLIECCH
4.4 | OyHKIMYU, ONUCHIBAIONINE NPAMYIO U 00paTHYIO MPONOPIMOHATIbHbIE 3aBUCUMOCTH, UX IpapUKU
45 | Oyakum y =X y = X°
4.6 | Oy y =[x, y = |x|
4.7 | I'papuueckoe pemieHne ypaBHEHUH U CHCTEM YpaBHEHUI
9 KJIACC

‘ Kon ‘ IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA




Yucna ¥ BEIYUCIIEHUS

1.1 | PanmonanbHbIe YKcia, UPPAMOHANBHBIC YHCIIA, KOHEYHbIE M OECKOHEYHBIE IECATHYHbIE IpOOH
MHOXeCTBO JIeHCTBUTENIBHBIX YHCEll, JACUCTBUTEIbHBIC YHCIAa KaK OECKOHEUHBbIE JEeCATUUHbBIC
1.2 | apoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY MHOMXECTBOM JCHCTBUTEIBHBIX YHCET U
KOOpAMHATHOM npsiMoil. CpaBHEHUE IEUCTBUTEIIBHBIX YHCEI
1.3 | Apudmernyeckue neiCTBUS C NEUCTBUTEIHHBIMU YHCIAMHU
W3mepenus, mpuOIMKeHUs, OLEHKH. Pa3Mepbl 0OBEKTOB OKPYXKAIOMIETO MHpA, IIUTEIBHOCTh
1.4 | mpomeccoB B OkpyxkawomeM wmupe. [IpubnmxéHHoe 3HaYeHHE BEJIMYMHBI, TOYHOCTH
npubmkenus. Okpyriienne uncen. [Ipuknaka u oleHKa pe3yabTaToOB BHIYMCIEHUN
2 YpaBHEHMS U HEPABEHCTBA
2.1 | YpaBHEHHS C OHOUN IEPEMEHHOM
2.2 | Jlunelinoe ypaBHeHue. Perenne ypaBHeHU, CBOISIIMXCS K TUHEHHBIM
2.3 | KBagparHoe ypaBHeHue. PemeHre ypaBHeHUN, CBOIAIIUXCS K KBAAPATHBIM
24 bukBanpatHoe ypaBHeHue. lIpumepsl pelleHHs ypaBHEHHHW TpeTbed M YETBEPTOM CTENEHEn
pa3oKeHNEM Ha MHOYKUTEIIN
2.5 | Pemenune npoOGHO-paIiiOHATBHBIX YPaBHEHHHA
2.6 | Cucremsbl ypaBHEHUH
2.7 | YpaBHeHUE ¢ ABYMS IEPEMEHHBIMHU H €ro Tpaduk
2.8 | PemeHue cuctem OBYX JIMHEHHBIX YpaBHEHUH C IBYyMS IEPEMEHHBIMU
2.9 | Pemenue cucrem OBYX ypaBHEHHUH, OHO U3 KOTOPBIX JHHEHHOE, a IPYroe — BTOPOH CTENEeHN
2.10 | I'paduueckasi uHTEpHpETAIMS CUCTEMbl YPAaBHEHH C ABYMS MEPEMEHHBIMU
2.11 | PemeHne TEKCTOBBIX 33134 alreOpandecKiM CIIOCOOOM
2.12 | YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 | PenieHne TMHEWHBIX HEPABEHCTB C OJTHOM IMEPEMEHHON
2.14 | Pemenue cucteM JMHEHHBIX HEPABEHCTB C OJJTHON EPEMEHHOI
2.15 | KBagpaTHble HEpaBeHCTBA
2.16 | I'paduueckast HHTEpIIPETAINS HEPABCHCTB M CHCTEM HEPABEHCTB C JIBYMS TIEPEMEHHBIMU
3 OYHKIIH
31 KBanpatnunas ¢ynkuus, e€ rpaduk u cBoiicta. [lapabosna, KOOpJMHATHI BEpPIINHBI apaboJIbl,
0Ch CHMMETpPHH 11apaboJIbl
3.2 | I'paduku dynkimii y=kX, y=kx+b u ux cBoiictea
3.3 | I'paduku pynkumii y=k/X, y = x° 1 ux cBoiictsa
3.4 | I'paduku pyHKuui, 1 X CBOWCTBA
4 YucnoBble NOCIEI0BATENbHOCTH
41 Onpenenenrne W CmOcoObl  3aflaHMs  YHUCIOBBIX  IOCIEAOBaTeNbHOCTEH.  3amaHue
MIOCJIEI0BATENBHOCTH PEKYPPEHTHOM hopmynoit 1 popmysoil N-To uiaeHa
4.9 Apudmernueckass nporpeccus. @opMmynsl N-ro ujgeHa apuMETHYECKOW MPOTrPecCHU, CYMMBbI
NIEPBBIX N YJIEHOB
43 I'eomerpuueckas mporpeccus. @opmyibel N-ro wWi€Ha TIE€OMETPUYECKOM IPOrpEeCcCU, CYMMBI
NIEPBBIX N YJICHOB
44 N3o0paxeHne uieHOB apu(pMETHUYECKOH U TEeOMETPUYECKOM Tporpeccuii TodykaMu Ha
KOOPAMHATHOW IUIOCKOCTH. JIMHENHBIN U SKCIOHEHIUAJIBHBIN POCT
4.5 | CrioxHbBI€ TPOIICHTHI

Jlnsi mpoBeneHrsT OCHOBHOTO TOCYJAapCTBEHHOTO HK3aMeHa 1o Maremarwke (mamee — OI'D mo

MaTeMaTHKE) MCIONb3yeTcss MepedeHb (Koaudukarop) NpoBepseMbIX TpeOOBaHHW K pe3ylbTaTam




OCBOCHHSI OCHOBHOH 00pa30BaTelIbHON IMPOrpaMMBbl OCHOBHOTO OOMIET0 0Opa3oBaHUSI W DJIEMEHTOB

COJICpKAHUSI.

IIposepsiembie Ha OI'D mo MaremaTnkKe TPpeOOBaAHUS
K pe3yJbTaTaM O0CBOEHHS OCHOBHOI 00pa30BaTe/ibHOI MPOrpaMMbl
OCHOBHOTI0 00111er0 00pa30BaHus

Kon
NpoBepPsIEeMoOro
TpeOOBaHUS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATaM OCBOCHUSI OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111ero o0pa3oBanusi Ha ocHoBe ®PI'OC

1

YMeHue onepupoBaTh IOHATUSMU: MHOMKECTBO, IIOAMHOXECTBO, OIEpaluyd Hal
MHOXECTBaMH; yMEHHUE ONEPUPOBATh MOHATHAMMU: rpad, CBA3HBINA rpad, AepeBoO, UK,
OPUMEHATh WX [pU  PELIeHMH 33Jady; YMEHHME HCIIOJIb30BaTh Irpaduueckoe
IIPEJICTAaBICHUE MHOXXECTB JUIsl ONMCAHMSI pEalbHbIX IIPOLIECCOB M SIBJICHUMN, NpU
pELICHUH 3aJ1ay U3 APYTUX YYEeOHbIX IPEIMETOB

YMeHue onepupoBaTh MOHSATUAMHU: ONpECNICHHUEe, aKkCHuOMa, TeOpeMa, JT0Ka3aTelbCTBO;
YMEHHUE pAacClO3HaBaTh MCTUHHBIC W JIOKHBIC BBICKA3bIBAHUS, MPUBOAUTH MPUMEPHI U
KOHTPIPHUMEPHI, CTPOUTH BBHICKA3bIBAaHUS U OTPULIAHUS BHICKA3bIBAHUN

YMeHue onepupoBaTh MNOHATUSAMU: HATYPaIbHOE YMCIIO, IPOCTOE U COCTABHOE YHCIIO,
JEIIMMOCTh HATypajJbHBIX YMCEN, NMPU3HAKU JEIUMOCTH, LEJI0€ YUCIIO, MOJYJb 4YucIia,
OOBIKHOBEHHAasl IpoOb U JecATUYHAs ApoOb, CTAHIAPTHBIA BUJ 4HUCIa, pallMOHAIBHOE
YHCII0, HUPPANMOHATIBHOE YHCIO, apU(PMETHYECKUH KBaApaTHBIH KOpPEHb, YMEHHE
BBITOJIHATh JEHCTBUS C YUCJIAMH, CPAaBHUBATh U YIOPSAJOYMBATH YUCIIA, MPEICTABIATH
yyclla Ha KOOPAMHATHOW MpPsIMOW, OKPYIJISATh 4MCIA; YMEHHUE JeJaTh HPUKHUIKY H
OLICHKY pe3yJIbTaTa BIYMCICHUN

YMeHue onepupoBaTh MOHATHUSMHU: CTEIICHb C IEJBIM ITOKa3areiaeM, apru(pMETHICCKHMA
KBaJIpaTHBI KOpPEHb, MHOTOUJICH, anredOpandeckas IpoOb, TOXKIECTBO; 3HAKOMCTBO C
KOpHEM HATypaJIbHOM CTeNeHW OOJbIle €AUHUIbI; YMEHUE BBIMOJHATH PAcdeThl IO
dbopmynaMm, mpeodpa3oBaHUs IENbIX, JPOOHO-PAIIMOHAIBHBIX BBIPAXKEHUN U BBIPAXKEHUN
C KOpHSIMH, Pa3NIOKCHUE MHOTOWIEHAa Ha MHOXKUTEIH, B TOM YHCII€ C MCIOIb30BaHHEM
dbopMyI pa3sHOCTH KBaAPaTOB U KBaJpaTa CyMMBI H Pa3HOCTH

YMeHHe OonepupoBaTh MOHATHAMH: YHCIOBOE PABEHCTBO, YPABHEHUE C OJHOMU
[IEPEMEHHOM, YKMCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOW; yMEHHE pEIlaTh
JUHEHHbIE W KBaJpaTHbIE ypaBHEHUS, APOOHO-PALMOHAIbHBIE YpPaBHEHUS C OJHOMN
IIEPEMEHHOM, CUCTEMBI [BYX IJIMHEWHBIX YPaBHECHHM, JIMHEHHBIC HEPABEHCTBA U UX
CUCTEMBI, KBaJIpaTHbIE U APOOHO-pallMOHAIIbHBIE HEPABEHCTBA C OJHOW NMEPEMEHHOM, B
TOM 4YHKCJIE IIPU PELICHUHU 3a1a4 U3 IPYruX MPEeIMETOB U IMPAKTUYECKUX 3a]ay; YMEHHUE
MCIIOJIb30BaTh KOOPAMHATHYIO MPSAMYIO0 U KOOPAMHATHYIO IUIOCKOCTb JUIsSl U300paskeHUs
pELICHU YPaBHEHUI, HEPABEHCTB U CUCTEM

YMenue omnepupoBarth MNOHATHAMHU: (QyHKIUSA, TpaduK GYHKIUH, HYJIA QYHKIHH,
IPOMEXYTKH 3HAKOIOCTOSHCTBA, POMEXYTKU BO3pacTaHusi, yObIBaHUs, HanOoJbIIee U
HauMeHblllee 3HayeHus (yHKUMU; yMEHUE OINepUpoBaTh MOHATHSAMH: MpsMas
OPONOPLUHUOHATIBHOCTD, JIMHEWHass (QyHKUMA, KBaapatuyHas (QyHKOus, oOpaTHas
IPOMOPLUOHANIBHOCTh, Mapaloiia, rumnepdosa; yMeHUe CTPOUTh TpaduKu (QYHKIHM,
UCIOJIb30BaTh I'padUKU Ui ONpEeIesieHUs] CBOWCTB IMPOIECCOB M 3aBHCUMOCTEH, IS
peleHus 3a7a4d U3 Ipyrux y4eOHbIX MPEIMETOB U pealbHOM JKU3HU; YMEHHE BBIPAXKaTh
dbopMynaMu 3aBUCMMOCTH MEX]ly BETMUYMHAMU

VYMeHne omnepupoBaTh TOHATHSMHU: TIOCIEIOBATEIBHOCTh, apudMeTHdYecKas |
reoMeTpuyecKasl MporpecCuy; YMEHHUE HMCIIOIb30BaTh CBOMCTBA IOCIEA0BATEIBHOCTEM,
(GbOopMyJIBI CYMMBI M OOIIETO YieHa MPH PEIICHUH 3a7ad, B TOM YHCIIe 33a/1a4 U3 JPYTux
yueOHBIX IPEIMETOB U PEATbHOM KUZHU

YMeHue pemats 3a1a4d pa3sHbIX TUIOB (B TOM YWCJIE HA IPOLEHTHI, JOJU U YacTH,
JBUXKEHHE, padoTy, IIEeHY TOBapOB M CTOMMOCTH MOKYIOK M YCIyT, HaJOTH, 3aJlau U3
o0acT ynpaBleHHUS JHYHBIMH U CEMEHHBIMH (UHAHCAMH); YMEHHE COCTaBIIATH
BBIPAXEHHUsI, YPAaBHEHUSA, HEPABEHCTBA U CHUCTEMBI 110 YCIOBHUIO 3a1ayd, UCCIEAOBATH
MOJIY4EHHOE PElIeHHE U OIIEHUBATh MPaBAONOJOOHOCTH MOJYYEHHBIX PE3YIIbTAaTOB




YMeHue ornepupoBarh MOHATHIMHU: (QUTypa, TOUKA, OTPE30K, MpsMasi, JIyd, JIoMaHas,
yroil, MHOTOYTOJIbHUK, TpPEYTOJIbHUK, PpaBHOOCAPEHHBIM W  PaBHOCTOPOHHMMA
TPEYrOJIbHUKH, MPSIMOYTOJbHBIH TPEYrOJbHHUK, MEaHaHa, OMCCEKTpHCa M BbICOTA
TPEYroJbHUKA, YETHIPEXYroJbHUK, MMapajuiejorpaMmm, pomMO, MpsSMOYTOJIbHUK, KBaJApar,
Tpamenusi; OKPY)KHOCTb, KpPYI, KacaTelibHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMH
¢urypamu; ymeHue pemarh 3a7adyd, B TOM YHCJIE W3 IOBCEIHEBHOW JKW3HHU, Ha
HAaXO0X/ICHHE T€OMETPUYCCKUX BEJIMYMH C MPUMEHCHHUEM HM3YYEHHBIX CBOWCTB (puUryp u
dakToB

10

YMeHue ornepupoBaTh MOHATUSMU: PABEHCTBO (UIYp, PABEHCTBO TPEYTrOJIbHUKOB;
NapajuyieIbHOCTh U MEPHEHIUKYISIPHOCTh  MPSMBIX, yroJll MEXAYy MPsSMBIMH,
NEPIEeHIUKYIIAP, HAKIOHHAS, MPOEKIUs, Mmoaodue ¢Guryp, mogoOHbIE TPEYroJbHUKH,
CUMMETpHUS OTHOCUTEIBHO TOYKM M TMPSAMOM; YMEHHE paclio3HaBaTh pPaBEHCTBO,
CUMMETpHUI0 U Tojo0ue ¢Guryp, mapamieIbHOCTh U MEPHEHAUKYISIPHOCTh MPSMBIX B
OKpYXarolleM MUpe

11

YMeHune onepupoBaTh MOHATUSAMU: JUIMHA, PACCTOSIHHUE, Yroil (BEIMYMHA YIJa, CUHYC U
KOCHHYC yIja TpeyrojbHHUKa), IUIOIAh; YMEHHE OLIEHMBATh pa3MeEphl MPEAMETOB U
00BEKTOB B OKPYXKAIOLIEM MHpE; YMEHUE MPUMEHATh (GOpMYIbI IEpUMETpa U IUIOMIAIN
MHOTOYTOJIbHUKOB, JUIMHBI OKPY>KHOCTH U TUIOIIAJAM Kpyra, o0bema MpsSiIMOYrOJIbHOTO
napasuiefienune1a; yMeHue MpUMEHSTh IPU3HAKU PABEHCTBA TPEYTrOJIbHUKOB, TEOPEMY O
CyMMe€ YIJIOB TPEyrojibHuKa, Teopemy Iludaropa, TpUroHOMETPHUYECKHUE COOTHOIICHUS
JUISL BBIYMCIICHUS ITTUH, PACCTOSIHUH, TToIaei

12

Ymenne n300paxarh IIOCKHE (GUTYPHI U MX KOMOMHAIIWH, TPOCTPAHCTBEHHBIC (PUTYPHI
OT pYyKH, C IIOMOILIBIO YEPTEKHBIX MHCTPYMEHTOB M 3JIEKTPOHHBIX CPEACTB I10
TEKCTOBOMY WJIM CUMBOJIbBHOMY ONMCAHUIO

13

YMeHue onepupoBaTh HNOHATHSAMU: MPSMOYIOJIbHAS CHUCTEMa KOOPAMHAT; KOOPAMHATHI
TOYKH, BEKTOpP, CyMMa BEKTOPOB, NPOHU3BEJACHUE BEKTOpa Ha YHCIO, CKASIPHOE
MPOU3BEJICHUE BEKTOPOB; YMEHHE MCIOJb30BaTh BEKTOPbl M KOOPAWHATHI IS
MIPEICTABJICHUS JaHHBIX U PEIICHUs 3a7a4, B TOM YHCIIE U3 APYTUX YYCOHBIX MPEAMETOB
Y peasbHOU KU3HU

14

YMeHue onepupoBaTh MOHATUSMHU: CTOJIOMKOBBIE M KPYIOBbIE JUarpamMmbl, TaOJIUILIbI,
cpeaHee apudMeTHdyeckoe, MeauaHa, HauOoJbllee W HaWMEHbIEe 3HAYEeHHUs, pazMax
YHCIIOBOTO Habopa; yMEHHE U3BJIEeKaTb, WHTEPIPETUPOBATh U IpPeoOpa3oBBIBATH
UH(pOpMaLIKIO, IPEACTABICHHYIO B Ta0IUIaX U Ha JUarpaMMax, OTpakarollylo CBOMcTBa
U XapaKTepUCTHKU peabHbIX IPOLIECCOB U SBJIEHUWH; YMEHHE pPAacllO3HaBaTh
V3MEHUYUBBIE BEJMYHMHBI B OKPYKAIOLEM MUPE

15

YMeHue onepupoBarh MOHATHSAMH: CIY4alHBIA ONBIT (CIydyallHBIM SKCIEPUMEHT),
3JIEMEHTApHOE COOBITHE (PJIEMEHTApHBI HMCXOJ) CIy4ailHOro OMbITa, CiydaifHoe
coObITHE, BEPOATHOCTh COOBITHS; YMEHUE HAaXOAUTh BEPOSITHOCTH CIy4allHBIX COOBITUIN
B ONbBITaX C PABHOBO3MOXXHBIMH 3JIEMEHTapHBIMU COOBITUSMH; YMEHHE pellaTh 3a]lauu
METOZIOM OPTraHU30BAaHHOTO IMepedopa M C HUCIOJNb30BAHUEM IpPaBUIIa YMHOXKEHUS;
YMEHHUE OLIEHHBATh BEPOATHOCTH PEAIbHBIX COOBITHMH W SBJICHUH, NMOHHMATh pPOJIb
MPAKTUYECKH JIOCTOBEPHBIX M MAaJIOBEPOSITHBIX COOBITUN B OKpYXarolleM MHpEe U B
KU3HH; 3HAKOMCTBO C MOHATHUEM HE3aBHCHUMBIX COOBITHIi; 3HAKOMCTBO C 3aKOHOM
OOJIBIINX YKCEN U €r0 POJIbI0 B MACCOBBIX SIBJICHUSIX

16

YMeHue BbIOMpaTh MOJAXOIANIMNA M3YUEHHBIH METOJ JUIS PEIIeHUs 3a/aud, MPUBOIUTH
IpUMepbl MaTeMaTUYECKHUX 3aKOHOMEPHOCTEH B MPHUPOAE M KHU3HHU, PACIIO3HABATH
IIPOSIBJIEHUE 3aKOHOB MATEMAaTHUKU B HUCKYCCTBE, OIUCHIBATh OTACIBHBIE BBIAAIOIIHAECS
pe3ynbTaThl, MOJYyYEHHBIE B XOJI€ DPAa3BUTUS MaTeMaTHKH KaK HAayKd, HPHUBOIUTH
IIPUMEpPBl MAaTEMaTUYECKUX OTKPBITUH M MX aBTOPOB B OTE€YECTBEHHON M BCEMUPHOM
UCTOPUU

ITepedennb 371eMeHTOB coiep:KaHusl, MpoBepsieMbIX Ha OI'D
10 MaTeMaTHKe

| Kon |

IIpoBepsieMblii 3J1EMEHT COACPKAHMS




Yucia ¥ BEIYUCIICHUSA

1.1 |HarypanbHbIe U 1eTble Yncia. [[pu3Haku IeTMMOCTH IISITBIX YUCET
1.2 | OOBIKHOBEHHBIC U IECATUYHBIE TPOOH, TPOIICHTHI, OECKOHEYHBIC TIEPHUOIUIECKHUE TPOOH
1.3 |PammoHanmpHbIe YnClia. ApHPMETHICCKHE ONEPAIIUH C PAIMOHATBHBIMH YHCIaMU
1.4 | JlefictBurenbHble Yrcaa. ApudMeTHIecKue oneparuu ¢ AeHCTBUTSILHBIMU YUCIAMH
1.5 |IlpubOnwkeHHbIC BBIYUCICHHS, IpaBHJa OKPYIJICHHs, TMPHKUAKA W OIICGHKAa pe3ysbTara
BBIYMCIICHUI
2 | AnreOGpandecKkue BIPKCHHS
2.1 |bykBeHHBIC BhIpaXeHUs (BBIPAKECHHSI C TIEPEMEHHBIMU )
2.2 |CreneHsb ¢ 1enbIM nokazaresneM. CTereHb ¢ paluoHaIbHBIM MoKazateneM. CBOWCTBA CTEIICHH
2.3 | MHOrO4IeHBI
2.4 | AnreOpanyeckast JpoOb
2.5 |Apudpmernueckuii KOpeHb HaTypajdbHOW cTeneHH. [leiicTBus ¢ apupMeTH4ecKMMU KOPHSMHU
HATYpaJbHOHN CTEHICHU
3 | YpaBHeHHs 1 HEpaBEHCTBA
3.1 |Lenbie u 1poOHO-panioHANbHEIC ypaBHEHUsI. CUCTEMBI U COBOKYITHOCTH YPaBHEHUH
3.2 |lensie u qpoOHO-palMOHAILHEIC HepaBeHCTBA. CHCTEMBI B COBOKYITHOCTH HEPAaBEHCTB
3.3 |Peurenue TekCcTOBBIX 3a1a4
4 |YucnoBsle OCIEOBATEIBHOCTH
4.1 |IlocinemnoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATEILHOCTEN
4.2 | Apudmerndeckas U reoMeTpudeckas nporpeccuu. @opmysia CI0KHBIX IPOIIEHTOB
5 | Dynkuun
5.1. | ®yukuus, cnocoOsl 3aaanus QyHkuuu. ['padux ¢ynkuun. OO6nacTh ONpeaeseHus U MHOXKECTBO
3HayeHndd ¢yskmmu. Hymm  ¢yskumn.  [IpomexxyTkm  3HaKomocTossHCTBA.  [IpomexyTku
MOHOTOHHOCTH (YHKIMHA. MakcUMyMbl U MUHHUMYMbl (pyHKIMH. HauOosbiliee W HauMeHbIIEe
3Ha4YeHHEe (PYHKIIMU HA IPOMEKYTKE
6 |KoopnuHathl Ha NpsSIMOM U MIIOCKOCTH
6.1 |KoopnunatHas npsmas
6.2 | JlekapTOBBI KOOPAWHATHI HA UIOCKOCTH
7 |T'eomerpus
7.1 |T'eomerpuyeckue GUrypbl U UX CBOMCTBA
7.2 | TpeyroiabHHUK
7.3 | MHOroyrojabHHUKH
7.4 | OKpyXHOCTb U KpPYT
7.5 |M3mepeHue reoMeTpUUYECKUX BETUUYNH
7.6 |BekTopsl Ha MIOCKOCTH
8 | BeposTHOCTH U CTaTUCTHKA
8.1 |OmnwucarenpHas CTATUCTHKA
8.2 |BeposiTHOCTB
8.3 |KomOunaTopuka
8.4 |MHoxecTBa
8.5 |I'padmn
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