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NMOSACHUTEJIBHASA 3AIIMCKA

PabGouass mporpamma ydeOHOro Kypca «Airedpa W Hadyajlla MaTeMaTHYECKOTO
aHanm3a» 0a3oBoro ypoBHs Ui oOydaroniuxcs 10 —11 kmaccoB pa3paboTaHa Ha OCHOBE
denepaabHOTO TOCYAAPCTBEHHOTO O0pa30BATENFHOTO CTaHAApPTa CPEAHEro O0IIero
oOpa3oBaHUs, ¢ YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBAaHWMN, MPEABIBIIEMBIX K
MaTeMaTH4YeCKOMY OOpa30BaHUIO, U TPAAMINN pOCCUUCKOro oOpasoBaHusa. Peamuzarus
MPOrpaMMBbl 00ECIICYUBACT OBJIAJICHUC KIFOYCBBIMH KOMIICTCHIIMSIMH, COCTaBIISIOIIAMU
OCHOBY  JIIi  CaMOpa3BUTHsI W  HENPEPHIBHOTO  OOpa30BaHMsI,  IEJIOCTHOCTH
OOIIEKYJIbTYPHOTO, TUYHOCTHOTO M ITO3HABATEILHOTO PA3BUTHS JIMYHOCTH OOYJIAFOIIHXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «AnrebOpa u Hagama MaTeMaTHYECKOTO aHAJTN3a» SIBJISICTCS OJTHUM M3 Hanbolee
3HAYUMBIX B TMPOTrPaMME CTapIICH IIKOJbI, IOCKOJIbKY, C OJIHOH CTOPOHBI, OH
o0OecrieurBacT WHCTPYMEHTAJIbHYIO 0a3y JJIsi HM3y4YeHHUS BCEX €CTECTBEHHO-HAYYHBIX
KypcoB, a C JAPYroil CTOpOHBI, (OPMHUPYET JIOTHUECKOE M aOCTPAKTHOE MBIIIUICHUC
yUalluxcsi Ha ypOBHE, HEOOXOAMMOM JUIsI OCBOCHUS KypCOB HMH(OPMATHKH,
OOIIeCTBO3HAHMS, WCTOPHUH, CJIOBECHOCTH. B pamkKax [JaHHOrO Kypca ydJalruecs
OBIIJICBAIOT YHUBEPCAJIHHBIM SI3BIKOM COBPEMEHHOW HAyKH, KOTopas (hOpMYJIUPYET CBOU
TOCTIKEHUSI B MAaTEMaTHIECKOH (opme.

Kypc anreOpbpl M Hayanm MaTeMaTH4eCKOrO aHaliu3a 3aKiIaJbIBaeT OCHOBY JIJIS
YCIICIITHOTO OBJIAJICHUS 3aKOHAMH (DU3MKH, XUMHUHU, OHOJIOTHH, MOHMMAaHUS OCHOBHBIX
TEHJCHIIMH HSKOHOMUKHA M OOIIECTBEHHOW JKM3HHU, TIO3BOJSICT OPHUCHTUPOBATHCS B
COBPEMEHHBIX MU(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHIX, YBEPEHHO HCIOJIB30BaTh MX B
TIOBCETHEBHOMW KHM3HH. B TOXKe BpeMs OBIaJicHHE aOCTPAKTHBIMU M JIOTUYECKUA CTPOTUMHU
MaTeMaTUYeCKUMHU KOHCTPYKIIUSIMH Pa3BUBACT YMEHUE HAXOIUTh 3aKOHOMEPHOCTH,
00OCHOBBIBATh UCTUHHOCTh YTBEPIKICHHS, UCIIOJIB30BaTh 0000IICHNE U KOHKPETHU3AIIHIO,
abCTparupoBaHNe W aHAJOTHIO, (OPMHPYET KPEaTUBHOEC M KPUTHUYECKOE MbIIUICHUE. B
X07Ie M3y4YCHHsI aJIreOpbl M Ha4aJl MATEMAaTUYCCKOTO aHAIM3a B CTApIICH IIKOJIE YYalTuecs
MOJTy4YarOT HOBBIA OIBIT PEIICHHUS MPHUKIATHBIX 3a]a4, CaMOCTOSATEIBHOTO TOCTPOCHHS
MaTEeMaTUYCCKUX MOJICNICH PealbHBIX CUTYAIlMi ¥ HHTEPIIPETAIUN TIOJTYYCHHBIX PEIICHUH,
3HAKOMSTCSI ¢ MPUMEPaMHU MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE, HAYKE U B
HCKYCCTBE, C BBIJIAIOIUMUCS MAaTEMATUIECKUMHU OTKPBITHSIMHU M KX aBTOPAMHU.

Kypc ob6namaer 3HAYMTENBHBIM BOCIHUTATEIBHBIM  IOTEHIIMAIOM, KOTOPBIN
peanusyercs Kak dyepe3 yueOHbIM MaTepuan, CriocOOCTBYIOMINKI (HOPMUPOBAHUIO HAYYHOTO
MHUPOBO33PEHMs, TaK U dYepe3 creuuduky ydeOHOU JesTeNbHOCTH, TpeOyromiei
CaMOCTOSITEIPHOCTH, AaKKyPAaTHOCTH, MPOJOJKUTEIILHON KOHIIGHTPAIMM BHUMAHHS U
OTBETCTBEHHOCTH 32 MOTYYCHHBIN Pe3yJIbTaT.



B ocHoBe Meromuku oOy4eHus anreOpe W HadalaM MaTEMaTHYECKOTO aHaIHu3a
JIKHT JIEATETHPHOCTHBIN MPUHITUTT 00yYEHUSI.

Crpykrypa Kypca «AsreOpa W Hadajga MaTEMaTHYECKOTO aHAIIM3a» BKIIOYACT
CJIEITYIOIIHNE COJCPKATEIHbHO-METOIMYECKUE TUHUN: «Yncna U BeIYHCIeHUsD», «DyHKINN
u rpadukm», «YpaBHCHHsI W HepaBeHCTBa», «Hauama MaTeMaTHYECKOTO aHaIH3ay,
«MHOXecTBa W JIOTHKa». Bce OCHOBHBIE COJCPKATEIBHO-METOJAUYECKAC JIMHUA
M3YYarOTCS HA TPOTSHKEHUW JABYX JIeT OOydYeHHs B CTapIIed IIKOJE, E€CTECTBEHHO
JIOTIOJTHSISL IPYT JpyTa W IMOCTENEHHO HACKIMASACh HOBBIMUA TeMaMH U pasznueiamu. JlaHHBIN
KypC SIBJISICTCSI MHTETPATUBHBIM, ITOCKOJIBKY OOBEAMHSIET B ce0e COJepKaHNUE HECKOJIbKHX
MaTEeMaTUYCCKUX JTUCIUTUINH: anreOpa, TPUrOHOMETPHS, MAaTEMaTHYCCKHA aHATTU3, TEOPHUS
MHOXeCTB W 1p. [lo Mepe TOro kak ydamipecs OBJIQJCBAalOT BCE 0Ooiee MUPOKUM
MaTeMaTHYCCKUM  ammapaToM, |y  HHUX  TOCIeAoBareabHO  (opMHpYyeTCcs U
COBEPIIECHCTBYETCS YMEHUE CTPOWTh MAaTeMaTHYCCKYH0 MOJICNIb PEAIbHOH CHUTYaIlHH,
MPUMCHATh 3HAHUS, IOJIY4YeHHBIE B Kypce «AnreOpa M Havaja MaTeMaTHYECKOTO
aHaM3ay, U PEIICHUsT CaMOCTOSITENFHO C(HOPMYITUPOBAHHONW MAaTEMAaTHYECKOW 3a/1auH, a
3aTeM MHTEPIPETUPOBATh MOJTYUYCHHBIA PE3yJIbTAT.

ConepxaTenbHO-MeTOMMYeCcKast JUHUS «Yucna W BBIYUCICHUS»  3aBepliacT
(dhopMHUpOBaHUE HABBIKOB MCIIOJIL30BAHUS JCHCTBUTEIBHBIX YHCEN, KOTOPOE OBUIO HA4YaTo
B OCHOBHOW mIkosie. B crapmield mkone oco0oe BHUMaHHE YJenseTcs (popMHUpPOBaHHUIO
MPOYHBIX BBIYUCIIUTEIBHBIX HABBIKOB, BKJIFOYAIOIIMX B C€0s MCIOIB30BAHUE PA3IMYHBIX
dbopM 3amucu JEHCTBUTENBHOIO YHUCIA, YMEHHE PAIMOHAIBLHO BBINOJNHITH JEHCTBUS C
HUMH, JeJaTh NPUKHUIKY, OLIEHHMBAaTh pe3ynbrar. OOydarommuecs TMOIy4YalOT HaBbIKU
NpUOMMKEHHBIX BBIYUCICHUM, BBIMOJIHEHHUS] JEUCTBUM C YMCIaMH, 3alUCaHHBIMU B
CTaHAapTHOU (opMe, UCTIOIb30BaHUS MAaTEMAaTHUECKUX KOHCTAHT, OLIEHUBAHUS YMCIIOBBIX
BBIPAXKECHU.

JInaus «YpaBHEHUS M HEPABEHCTBa» peajn3yeTcsl Ha MPOTSHKEHUU BCEro o0yudeHus
B CTaplilel IIKOJIe, MOCKOJIbKY B KaXXJIOM paszfielie MporpamMmbl MPeayCMOTPEHO PEellIeHue
COOTBeTCTBYIONMX 3a7a4. OOydaroniyecs OBIAACBAIOT Pa3IMYHBIMU METOJaMU PEUICHUS
[ENbIX, PAalUOHANBHBIX, HUPPAMOHAIBHBIX, II0Ka3aTelbHbIX, JIOTapUPMUYECKUX U
TPUTOHOMETPUYECKUX YpaBHEHUH, HEPABEHCTB U MX cucTeM. llomydeHHble yMeHUs
UCIIONIb3YIOTCSI TIPH  HWCCJENOBaHWM (YHKIUM C TMOMOIIBIO TMPOU3BOJHOM, PEIICHUU
MPUKIAJHBIX 337a4 U 3a7ad Ha HAXOXXJIEHHWE HauOOJBIIUX M HAUMEHBIIUX 3HAYCHHM
¢bynkuuu. JlanHas cojepkaTenbHas JIMHUA BKIIOYaeT B cels Takke (HopMHpOBaHUE
YMEHHI BBIONHATH pacd€Tsl Mo (opmyiam, mpeoOpa3oBaHUs LEJIbIX, PAIlMOHAIBHBIX,
UPpPALlMOHAIBHBIX U  TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaKkKe BBIPAKCHUIA,
COJIepIKalIuX CTENeHu U jorapudmbl. brarogaps uzydeHuro anreOpanueckoro mMarepuana
MPOUCXOJUT JajbHEHIIee pa3BUTHE aNTOPUTMHYECKOTO0 W aO0CTPAKTHOTO MBIIIJICHUS
ydanuxcsi, GOpMHUpPYIOTCS HABBIKU JIEYKTHBHBIX PacCyXKII€HUH, pabOThl ¢ CHMBOJIHHBIMU
dbopMamMu, TpeACTaBIICHUs 3aKOHOMEPHOCTEM H 3aBUCHMOCTEHl B BHJE PaBEHCTB H
HepaBeHCTB. Aunrebpa mnpesiaraeT dS(QQeKTUBHbIE HHCTPYMEHTBHI JJIsi  pPEIIEeHUs
MPAKTUYECKUX U €CTECTBEHHO-HAyYHBIX 3aj[a4, HarjasgHO JAEMOHCTPHPYET CBOU
BO3MOYKHOCTH KaK SI3bIKa HAYKH.



CopepxarenbHo-MeToaudeckass  JUHMS  «DyHKOUM W rpaQukh»  TECHO
NeperieTaeTcss ¢ APYTMMH JIMHUSMU Kypca, MOCKOJIbKY B KAaKOM-TO CMBICIE 3aJaéT
MOCJIEIOBATENIbHOCTh M3y4YeHUsi Mmarepuana. M3ydeHue CTeneHHOW, IoKa3aTelbHOM,
JOrapu(pMUUECKOW M TPUTOHOMETPUYECKHX (QYHKIUH, HUX CBOMCTB U TIpauKOB,
WCI0JIb30BaHUe (PYHKIIMI IS peleHus 3a1a4 U3 ApYrux y4eOHbIX MPEeIMETOB U peaabHOU
KU3HU TECHO CBSI3aHO KaK C MaTEMaTHYECKUM aHAJIM30M, TaK U C PEIICHUEM YpaBHEHUH U
HepaBeHCTB. [Ipu 3Tom OosblIoe BHUMaHUE yaenseTcss JOPMUPOBAHUIO YMEHUS BbIPAKATh
dbopMynaMH 3aBUCUMOCTH MEXAY Pa3IMYHBIMHU BEIMYMHAMH, HCCIEIOBATh MOJIYYEHHbIE
GyHKUIMHU, CTpOUTh UX rpaduku. Marepuan 3TOM coaepaTellbHOM JIMHUU HaleJeH Ha
pa3BUTHE YMEHMM M HABBIKOB, IMO3BOJISIIOIIMX BBIPAXATh 3aBHUCHUMOCTU  MEXKIY
BEJIMYMHAMHM B pa3IU4HOM ¢dopMe: aHaIUTHYECKOH, rpaduyeckoil u cioBecHoM. Ero
M3y4YEHHE CIOCOOCTBYET pAa3BUTHIO AJITOPUTMUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K
0000I1IeHIIO ¥ KOHKPETU3AlUH, UCTIOJb30BAaHUIO AaHAJIOTHH.

CopepxarenbHas JnuHus «Havanma MaTemaTuueckoro aHajau3a» MO3BOJISET
CYLIECTBEHHO pAacCUIMPUTh KpPyr KaK MaTeMaTHMYeCKHUX, TaK M MPUKIAIHBIX 3a]ad,
JOCTYIHBIX O0YYAIOIIUMCS, Y KOTOPBIX MOSBIISIETCSI BO3MOXKHOCTh UCCIIEI0BATh U CTPOUTD
rpaduku GyHKIUH, ONpeAensTh WX HauOOJIbIIME W HAaUMEHbIINE 3HAYEHHUS, BBIYMCIATH
wiomaan Guryp u oObEMBI TeJ, HAXOAUTh CKOPOCTU M yCKOpEHHUs mpoueccoB. JlanHas
coJiepkaTeibHas JUHUS OTKPHIBAET HOBBIE BO3MOXHOCTHU IMOCTPOEHHUS MaTeMaTHYECKHX
MoOJIeIel pealbHbIX CUTYallMii, HAX0XICHNS HAWIYYILEero peleHus: B MPUKIAAHbIX, B TOM
YHCIIe COLUATbHO-?KOHOMHUYECKHUX, 3a/la4aX. 3HAKOMCTBO C OCHOBAMHU MaTeMaTHYECKOIO
aHaJu3a CrocoOCTBYET Pa3BUTHIO A0CTPAaKTHOr0, (POPMaIbHO-IOIMYECKOTO U KPEaTUBHOIO
MBIILIEHUS, (POPMUPOBAHUIO YMEHUH paclO3HABaTh MPOSBICHUS 3aKOHOB MaTE€MaTHKHU B
HayKe, TE€XHUKe U HucKyccTBe. OOyudaromuecss y3HaIOT O BBIJAIOIIUXCS pe3yJbTaTax,
HOJYYEHHBIX B XOJI€ pa3BUTHUS MaTeMaTUKU KaK HAyKH, U UX aBTOpax.

CopnepxatenbHo-MeToM4eckast JUHUA «MHOXecTBa M JIOTMKa» B OCHOBHOM
HOCBSIIEHA JIEMEHTaM TEOPHH MHOXKECTB. TeopeTMKO-MHO)KECTBEHHBIE IPE/ICTABICHUS
IOPOHMU3BIBAIOT BEChb KypC IIKOJIBHOM MaTeMaTUKU U [peasarailoT  Haubosee
YHUBEPCAJIbHBIN A3bIK, 00BEINHAIONINMI BCe pa3/iebl MaTeMaTUKHU U €€ MPUIIOKEHUH, OHU
CBSI3BIBAIOT Pa3Hble MAaTEMaTUUECKUE TUCIMILIMHBI B euHOe 1enoe. [1oaToMy BakHO 1aTh
BO3MOKHOCTb UIKOJBHUKY IOHHUMAaTh TEOPETHKO-MHOKECTBEHHBIN S3bIK COBPEMEHHOM
MaTeMAaTHUKU U UCMOJIb30BATh €ro JJIs BRIPAKEHUSI CBOUX MBICIIEH.

B kypce «Anrebpa m Hauanma MaTeMaTUYECKOrO aHAJIN3a» MPUCYTCTBYIOT TaKKe
OCHOBBI MaTeMaTU4YECKOIO MOJIETUPOBAHUS, KOTOpbIE MPU3BaHbI CHOPMUPOBATH HABBIKU
MOCTPOEHUSI MOJIETe peajbHBIX CHUTYalUi, MCCIeI0BaHUS 3THUX MOJEIEH ¢ IOMOIIbIO
anmapata aiareOpbl M MaTEeMAaTUYeCKOro aHaju3a W HMHTEpHpeTaluyd MOJTYYeHHbIX
pe3ynbTaroB. Takue 3aaHMs BILUIETEHBI B KaX/Iblil U3 Pa3fesioB MPOrpamMMbl, MOCKOJIbKY
BECh MaTepual Kypca HIMPOKO HCIOJB3YyeTCs Ul pelleHMs] NpUKIagHbIX 3a1ad. [lpum
pEIIEHUN pEeaJbHBIX MPAKTUYECKUX 3a]ad ydalluecs pa3BUBAIOT HaOII0AaTeNbHOCTD,
YMEHHE HaxOIHUTh 3aKOHOMEPHOCTH, aOCTparupoBaThbCs, MHCIIOJIb30BaTh aAHAJIOTHUIO,
000011aTh ¥ KOHKPETU3UPOBATH NpobsieMy. JlesTenbHOCTh 10 (hOPMUPOBAHUIO HABHIKOB
pelIeHNs] NPUKIAJHBIX 3aJad OpPraHU3yeTCsl B NPOLECCe H3Y4YEHHMs] BCEX TEM Kypca
«Anrebpa 1 Hayajla MaTeMaTUIECKOTO aHATTU3ay.



MECTO YYEBHOI'O KYPCA B YYHEBHOM IIVIAHE

B yueOHOM muiaHe Ha H3y4YeHME Kypca anreOpbl M Hayal MaTeMaTHYECKOTro
aHanu3a Ha 0a30BOM ypOBHE OTBOAMTCS 2 yaca B Henento B 10 kmacce u 3 yaca B
Henento B 11 kiacce, Bcero 3a aBa rojia ooydenust — 170 gacos.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yuciia 1 BBIYUCICHUSA

Paunonanbubie yncia. OOBIKHOBEHHbBIE U AECSITHYHBIE APOOH, MPOLIEHTHI, OECKOHEUHbIE
nepuogudeckue Apoou. ApudmMerhyeckrue Omnepanuu C pPalMOHAIbHBIMU YHUCIIAMH,
npeoOpa3oBaHKsl YHUCIOBBIX BblpaxkeHUi. [lpumenenue apobeid M MPOLIEHTOB AN
pelnieHus MPUKIAIHBIX 33444 U3 PA3IM4YHBIX OTPAciIel 3HAHUN U PEAIbHOW JKU3HHU.

JleticTBuTenbHBIC YMCa. PaliioHanbHble U UppalmoHaibHbIe yncia. ApupMeTUuIecKue
ornepanuuu C JEUCTBUTEIbHBIMM 4uciHaMH. [IpuOMmKEHHbIE BBIUMCICHUS, MpaBHUiIa
OKpPYTJIEHUS, IPUKHJIKA U OLICHKA PE3yJIbTaTa BEIYMCICHUH.

Crenens ¢ nenbiM nokasareneMm. CtannaptHas ¢opma 3anucu JIeHCTBUTEIHHOTO YUCIa.
Wcnonb3oBanue mnoaxojsuieil Gopmbl 3amucH JEHCTBUTENBHBIX YMCEN Ui pELeHUus
MIPAKTUYECKUX 3a7a4 U MPEICTABICHHS JTAHHBIX.

ApudmeTndeckuil KOpeHb HaTypalbHON cteneHu. JleWcTBus ¢ apupMeTHUECKUMU
KOPHSIMHU HATYpajabHOUN CTEIEHHU.

CuHyC, KOCUHYC ¥ TaHT'€HC YHMCIIOBOI'O apryMeHTa. APKCUHYC, apKKOCHHYC, ApKTaHT'€HC
YHUCJIOBOTO apTyMEHTA.

YpaBHeHHs M HEPABEHCTBA

ToxzaecTBa U TOX/AECTBEHHbIE TPEOOPA30BAHMUS.

[IpeoGpazoBaHre TPUTOHOMETPUUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUUYECKUE
dhopmybL.

YpaBHEHHE, KOpeHb YypaBHeHUs. HepaBeHCTBO, penieHue HepaBeHCTBA. Meron
UHTEPBAJIOB.

Pemenue 1enpbix v JpoOHO-palIMOHANBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemienne nppanroHaabHbIX YPaBHEHUI U HEPABEHCTB.

Peuienne TpuroHOMeTpUUECKUX YPAaBHEHUM.

[IpuMeHeHne ypaBHEHU U HEPABEHCTB K PEUICHUI0 MaTEMaTUYECKUX 3a/1ay U 3a7a4 U3
Pa3IMYHbBIX 00JIacTel HAYKU U peaibHOM KU3HU.

DOyHKUMH U TPaPUKH

OyHKIMs, cnmocoObl 3amanus GyHknouu. ['paduk ¢yaknuu. B3aumHO oOpaTHBIC
hyHKIIH.

O6nacte ompeneneHUss U MHOXKECTBO 3HaueHWd ¢yHkiuu. Hymu ¢yHKIum.
[TpomMeKyTKH 3HAKOTIOCTOSTHCTBA. YETHBIC U HEUETHBIC (DYHKIIHH.

CremnenHas QyHKIMS C HATypajdbHBIM M IIeNIBIM ToKazareieM. EE cBoiicTBa u rpaduxk.
CaoiicTBa 1 rpaduk KOpHS N-0ii CTEMEHU.

Tpuronomerpuueckas OKpPYXKHOCTb, OIpEACICHUEe TPUTOHOMETPUUECKUX (PYHKIIHIA
YHUCJIOBOT'O apryMEHTa.

Hayvajsia MmaTeMaTH4eCcKOro aHaju3a

ITocnenoBaTeALHOCTH, CIOCOOBI  3aJaHUd  MOCIEA0BAaTEIbHOCTEH. MOHOTOHHBIE
[IOCJIEI0BATEIILHOCTH.

Apudmerndeckass u reoMerpuyeckas mporpeccuu. beckoHeuHo —yObIBaromas
reomerpuueckas mnporpeccusi. Cymma O€CKOHEYHO yOBIBAarOmIed TIeOMEeTpUYECKOn
nporpeccun. GopMyiia CI0KHBIX IPOLIEHTOB. Vcnonb30BaHne IPOrpeccuu Uisl peleHus
peaNbHbIX 3a7a4 NPUKJIAJIHOrO XapaKTepa.



MHo:xecTBa U JIOTHKA

MHoxecTBO, omnepauud HaJ MHOXecTBamMu. Jluarpammel Oiinepa—BenHa.
[IpumeHeHre TEOPETUKO-MHOXKECTBEHHOTO — ammapara Uil  ONHCAaHUS  pPealbHBIX
MIPOLIECCOB U SIBJICHUM, MPHU PEIICHUH 3a7a4 U3 JPYTUX YUYCOHBIX TPEIMETOB.

Onpenenenue, TeopemMa, CIeACTBUE, JOKA3aTEIbCTBO.

11 KVIACC

Yuciia 1 BBIYUCICHUS

Harypanbhbie u nensie yncia. [Ipu3Haku 1eIMMOCTH LHEIBIX YUCEN.

CreneHb ¢ pauMOHATIBHBIM TTOKa3aTesieM. CBOWMCTBA CTEICHH.

Jlorapudm uucna. JlecaTnyHble U HaTypalbHbIE JOrapu(pMBblL.

YpaBHeHUsI M HEPABEHCTBA

[IpeoGpa3oBanue BrIpaXKEHU, COAEPIKALNX JTOTrapUuPMBbl.

[IpeoGpa3oBaHue BhIpaKeHH, COAEpKAIIUX CTENEHHU C pallMOHAIIbHBIM TTOKa3aTEeIeM.

[IpuMepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

[TokazaTenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckrie ypaBHEHUSI U HEPABEHCTBA.

Cucrempl TMHEHHBIX ypaBHEHUW. PenieHne nmpuKiIagHbIX 3aa4 C MOMOIIBIO CUCTEMBI
JINHEVHBIX YPAaBHEHUM.

Cuctembl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPAaBHEHUI 1 HEPABEHCTB.

[IpumMeHeHne ypaBHEHHUI, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMaTUYECKUX 3a/1ad U
3a/1a4 U3 pa3IMYHBIX 00IacTel HAyKU U PEaIbHOM JKU3HH.

DOyHKUMH U TPaPUKH

Oyukius. [lepuonnueckue ¢yHkuuu. [IpomMexyTku MOHOTOHHOCTH — (YHKIUU.
MakcuMmyMbl 1 MUHUMYMBI QyHKIMU. Hanbonblnee u HauMeHblee 3HayeHue QyHKIUU
Ha IIPOMEXYTKE.

Tpuronomerpuueckue QpyHKIMH, UX CBOMCTBA U TPaPUKH.

[TokazarenpHas u norapudmuyueckas QyHKIMH, KX CBOMCTBA U rpaduKu.

Ucnonb3oBanue rpadukoB GyHKIMN IS pEIICHUs] YPaBHEHUHN U IMHEHHBIX CUCTEM.

Ucnonb3oBanue rpapukoB (GyHKIUN AJIE UCCIEIOBAHUS MPOIECCOB M 3aBUCUMOCTEH,
KOTOpBIE BO3HUKAIOT MPH PELICHUU 3a/1ay U3 JAPYTUX y4eOHBIX MPEAMETOB M peallbHOM
KU3HU.

Havana maTeMaTH4ecKoOro aHajamn3a

HenpepriBubie QpyHkiuu. MeToa UHTEPBAJIOB I PEIICHHS] HEPABEHCTB.

[TpousBoanas Gpynkiuu. ['eomeTpuueckuii 1 GU3NIECKUAN CMBICT TPOU3BOIHOM.

[TpousBoaHbIe 351eMeHTapHBIX GYyHKIUNA. DOPMYITBI HAXO0XKICHHS TIPOU3BOIHON CYMMBI,
MIPOU3BEACHUS U YACTHOTO (PYHKITHIA.

[IpumeHeHne mNPOW3BOAHONW K UCCIENOBaHWIO (YHKIMKA HA MOHOTOHHOCTH U
KCTpeMyMbl. HaxoxneHue HamOONbIIEro M HAaUMEHbIIEro 3HaueHWs (QyHKIUM Ha
OTpE3KeE.

[IpuMeHeHre NPOU3BOMHOM I HAXO0KICHHUS HAWIY4YLIErO PELICHHMS B IPUKIAIHBIX
3ajjauax, Ui ONpeeieHus CKOPOCTH MPoLecca, 3alaHHOr0 (hOPMYJIIOH MU TPapUKOM.

[TepBooOpaznas. Tabnuia mepBooOpa3HbIX.

WuTerpan, ero reoMeTpuueckuil U (Qu3MUeckuil cMbIci. Belumcienue mHTErpaia mo
dbopmyne HeroTrona—JleliOHuma.



IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydeOHOro mnpenmera «MaremaTukay JOJDKHO OOecleunBaTh
JIOCTH>KEHUE Ha YPOBHE CpeHEero o011ero o0pa3oBaHus CAEAYIONIUX JIUYHOCTHBIX,
METaIpeIMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE ~ pe3yJbTaTbl  OCBOEHUS  NPOrpaMMbl  y4eOHOro  IpeaMeTa
«MaremaTtrka» XapakTepu3yrTCs:

I'paxxnanckoe BocnuTaHue:

c(OpPMHUPOBAHHOCTHIO TPAXKJAHCKOW MO3ULIMHM OOYYaIoOLIErocs Kak aKTUBHOTO U
OTBETCTBEHHOI'O0 YJI€Ha POCCHUMCKOro OOIeCTBa, MPEACTABIEHUEM O MAaTEMaTUYECKUX
OCHOBaxX (P)yHKIIMOHUPOBAHUSI PA3NUYHBIX CTPYKTYp, SABJICHHUH, MPOLEIYp TPakIaHCKOTO
oOmiectBa (BBIOOpPHI, OMPOCHl U Mp.), YMEHHEM B3aUMOJACHCTBOBATH C COLMAIbHBIMHU
WHCTUTYTaMH B COOTBETCTBUU C UX QYHKIUSIMHU U HA3HAUCHHUEM.

[TarproTnyeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTBIO POCCUMCKON TpakIaHCKON WIEHTUYHOCTH, YBAXKCHHS K
MPONUIOMY M HACTOSIIEMY POCCHUICKOM MaTe€MaTHKHU, LEHHOCTHBIM OTHOIIEHUEM K
JNOCTMIKEHHUSIM POCCUMCKUX MAaTEMaTHUKOB M POCCHUMCKOW MAaTeMaTHUYE€CKOM IIKOJIBI, K
UCIOJIb30BAHUIO 3TUX JOCTH)KEHUI B IPYTUX HAyKaX, TEXHOJOTHUAX, Chepax IKOHOMUKH.

JlyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHMUS:

OCO3HAHHMEM JYyXOBHBIX IEHHOCTEW POCCUICKOr0 Hapoja; c(popMUPOBAHHOCTHIO
HPAaBCTBEHHOI'O CO3HAHMs, JTUYECKOIO IIOBEACHUSA, CBA3aHHOIO C IIPAKTUYECKUM
IIPUMEHEHUEM JIOCTWKEHUNW HAyKH WM JIESITEIbHOCTBIO YYEHOI'O; OCO3HAHUEM JIMYHOIO
BKJIaJ]a B IOCTPOCHHUE YCTOWYMBOTO OYAyIIETo.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOILIEHUEM K MHpPY, BKIIOYasd 3CTETUKY MATEMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, PEIICHUH, PAcCyX JACHUN; BOCIPUUMYHMBOCTHIO K
MaTeMaTUYECKUM aCIIeKTaM pa3JIMYHbIX BUIOB UCKYCCTBA.

®du3nyecKoe BOCIUTAHUE:

c(OpMUPOBAaHHOCTHIO YMEHHsI IPUMEHSTh MaTeMaTUYeCKHUe 3HAHHUS B HMHTEpecax
3I0pOBOTO M 0Oe3omacHOro o0Opasza KU3HU, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY
3I0pOBBIO  (3I0OPOBOE MHTAaHHE, COATAHCUPOBAHHBIM pEXUM 3aHATUH U OTHAbIXA,
peryisipHas pu3ndecKkasi akTHBHOCTD); (PHU3UUECKOTO COBEPIIICHCTBOBAHUS, TIPU 3aHATHUAX
CIIOPTUBHO-0310POBUTEILHON ACATEIBHOCTBIO.

TpynoBoe BocIUTaHuUE:

TOTOBHOCTBIO K TpPYAY, OCO3HaHHEM LIEHHOCTH TPYAONIOOUS; HHTEPECOM K
pasnuaHbIM chepam mpodeccuoHaANbHON e TENHHOCTH, CBI3aHHBIM C MATEMAaTUKOU U €€
MPUIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBIOOp Oynymieil mnpodeccuu u
peaNn30BBIBATh COOCTBEHHBIC >KU3HEHHBIC IUIAHBI, TOTOBHOCTHIO U CIOCOOHOCTBIO K
MaTeMaTHYeCKOMY OOpa30BaHHIO M CaMOOOpPa30BAHHMIO HAa TPOTSHKCHUHM BCEH >KU3HU;
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TOTOBHOCTHIO K aKTUBHOMY YYAaCTHIO B PEIICHUH MPAKTUYCCKUX 3a/1a4 MAaTEeMAaTHYECKON
HAIPABJICHHOCTH.

DKOJIOTHYECKOE BOCITUTAHHUEC:

c(OPMHUPOBAHHOCTBHIO ~ DKOJIOTHUECKOW  KYJbTYpHl, TOHUMAHHEM  BIUSHUS
COIMAITLHO-3KOHOMHUYECKUX TPOIECCOB HA COCTOSIHHE TIPUPOTHON U COIUANBHON CpeIpl,
OCO3HAaHHWEM TJI00aJTBbHOTO XapakTepa OHKOJOTHYECKHX MpoOIeM; OpHCHTAIMeH Ha
MPUMCHCHNE MAaTeMAaTHYECKUX 3HAHUHU I penieHus 3a7ad B 00JacTH OKpYIKaromieh
Cpelbl, IUIAHUPOBAHMSI TIOCTYIKOB W OIICHKM WX BO3MOXKHBIX IIOCJICICTBHNA IS
OKpY>KaloIe Cpeabl.

[{eHHOCTH HAYYHOTO MTO3HAHUS:

c(OPMHUPOBAaHHOCTHED ~ MHPOBO33PCHHsSI,  COOTBETCTBYIONIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIECTBCHHOW MPAKTUKH, TTOHUMAaHUEM MaTeMaTHUECKON
HAyKHU Kak c(ephl YSIIOBEUCCKON JICATEIHPHOCTH, 3TAMOB €€ Pa3BUTHUS U 3HAUUMOCTH IS
pa3BUTHs [MBWIM3AIWMK, OBJAJCHHEM S3BIKOM MaTEeMaTUKA W MaTeMaTHYeCKOU
KyJIbTYpPOH KaK CPEJCTBOM IMO3HAHHS MHPA; TOTOBHOCTBIO OCYIICCTBIIATH MPOCKTHYIO U
HCCIIeIOBATENBCKYIO JICITCIbHOCTh MHIUBHUIYAIBHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIbTATBI

MertanpenMeTHble  pe3yJbTaTbl  OCBOCHHSI  MPOTpaMMbl  y4eOHOro  mpeamera
«MatemaTuka» XapaKTepU3YIOTCS OBJIAJICHHEM YHHBEPCAIbHBIMU HO3HAGAMENbHbIMU
oeticmeusimu, YHUBEPCANbHIMU KOMMYHUKAMUBHBIMU OeUCMEUsMU, VHUBEPCATbHbLMU
peyIsmueHbIMU OeUCBUAMU.
1) Vuueepcanvuvie nosnasamenvhvle Oeticmeus, o00ecneuusarom @GopmMuposanue
0a308bIX KOCHUMUBHBIX NPOYECCO8 00YUaAWuxcs (oceoenue Memooos NO3HAHUSA
OKpYJHCalowe2o Mupa, NpuUMeHeHue J02UYeCKUX, UCCie008amenbCKux onepayutl, ymMeHuil
pabomamu ¢ unghopmayueii).
bazoBsle lornueckue nencTBuUs:
®  BBIBIATH U XapaKTCPU30BaTh CYIICCTBEHHBIC NMPU3HAKA MATEMaTHYCCKUX
OOBEKTOB, TMOHSTHHA, OTHOIICHUH MEXIy MOHATUAMHU; (HOPMYIUPOBATH
OTIpEIeIICHUS MOHSATHUH; yCTaHABIIUBATh CYIIECTBCHHBIH TIPU3HAK
KiIaccuukanuy, OCHOBaHHMS JUii OOOOIICHHWS W CpaBHEHUS, KPUTCPUU
IPOBOJIUMOTO aHAIIN3a;
e  BOCIPHHUMATh, (OPMYJIHPOBaTH M  MPEOOPA30OBBIBATE  CYXKICHHS:
yTBEPAUTEIbHBIC U OTPUIIATENIbHBIE, CIMHUYHBIC, YACTHBIE U OOIINE; YCIOBHEIE;
®  BBIABJIATH  MaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
NpOTUBOpEUns B PaKTax, JAHHBIX, HAOMIOJEHUSX U YTBEPIKICHUSX; MPEIaraTh
KPUTEPUU IS BBISBJIICHHS 3aKOHOMEPHOCTEH U TPOTUBOPEUHNIA;
e  JlenaTh BBIBOJABI C WCIOJIB30BAHMEM 3aKOHOB JIOTHKH, ICHyKTUBHBIX H
WHIYKTHBHBIX YMO3AKITIOUCHHUH, YMO3aKITIOYEHUH 10 aHAJIOTUH;
®  TIPOBOJWTH CaMOCTOSITEITHHO JIOKa3aTenhCTBA MaTEeMaTHIECKUX
YTBEPKICHUH (TpsiMble W OT TPOTHMBHOTO), BBICTPAWBATh AapryMEHTAIUIO,
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MIPUBOUTH IPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKICHUS
Y BBIBOJIBI;
e BbpIOMpaTh crHocoO pemieHus y4eOHOM 3amaud (CpaBHHUBATh HECKOJIBKO
BApPUAHTOB  pEIICHMs, BBIOMpaTh HauboJee MOAXOMAIMMN ¢  y4ETOM
CaMOCTOSITEIbHO BBIJICTIEHHBIX KPUTEPHEB).

basoBble uccnenoBaTenbCcKkue AUCTBUS:
®  JCIOJB30BAaTh BOINPOCHI KAaK HMCCIEAOBATENbCKUM MHCTPYMEHT IO3HAHMUS;
¢bopMynupoBaTh  BOMNPOCHL,  (DUKCHUPYIOUIME  MPOTHBOpPEYHE, MpoOseMy,
yCTaHaBJIMBaTh UCKOMOE M JIaHHOE, (POPMUPOBATH TUIIOTE3Y, APIYMEHTHUPOBATh
CBOIO MO3ULMIO, MHEHUE;
®  TIPOBOAMTH CaMOCTOSITEIBHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIeIOBaHUE IO YCTAaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTU4ecKOro OOBEeKTa,
SIBJICHUS, TPOLIECCA, BBISBICHUIO 3aBUCUMOCTEN MEXly 00BEKTaMU, SBJIICHUSMU,
MpoLeccaMu;
®  CaMOCTOSITENbHO (OPMYIHPOBATH OOOOIIEHUSI U BBIBOJBI MO pe3yJibTaTaM
NPOBEIEHHOTO HAONIOACHUS, HCCIEOBAaHUs, OLEHHUBATh JOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yJIbTaTOB, BHIBOJIOB U 0000ICHUH;
®  [POrHO3MPOBATH BO3MOXKHOE pa3BUTHE TMpoOIlecca, a TaKKe BBIIBUTATH
IPEIMOJIOKEHUSI O €r0 Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pabota c undopmarnueii:
®  BBUBJIATH AeUUUTH UHPOpPMAIINH, JaHHBIX, HEOOXOJUMBIX JJIsi OTBETA Ha
BOIPOC U JJIsl PeIlIeHUs 3a/1auH;
e BpIOuMpaTh  UHOpPMAIMIO U3  UCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CHCTEMATHU3UPOBAaTh U HMHTEPHIPETHPOBATH HH(OpMaIHIO
Pa3IMYHBIX BUJIOB U ()OPM IpEICTABICHUS;
®  CTPYKTypHUpOBaTh MH(POPMAIUIO, PEICTABIATh €€ B pa3iHYHbIX (hopmax,
WLTIOCTPUPOBATH IPaPUUECKH;
®  OIICHUBATH HaIEKHOCTD uH(popManuu 1o CaMOCTOSITEIHLHO
c(hOpMyJIMPOBAHHBIM KPUTEPHSIM.

2) VuueepcanvHble KOMMYHUKAMUBHBIE Oelicmaus, 00ecnedusarom cqhopmuposanHocms

COYUANBHBIX HABBIKOB 00YUAIOUWUXCAL.

Ob6uenue:
®  BOCHPUHUMATH U (POPMYITUPOBATH CYXIACHUS B COOTBETCTBUU C YCIOBHUIMHU
U LEJISMU OOIIEHUs; SICHO, TOYHO, TPAMOTHO BBIpa)kaTh CBOIO TOYKY 3pEHUS B
YCTHBIX U NMUCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOJly PEILIEHHUs 3a]auH,
KOMMEHTHPOBATh MOJIyYEHHBIN pe3yJIbTar;
e B X0Je 00CYXJIeHMs 33aJaBaTh BOIIPOCHI MO CYIIECTBY 00CYXIaeMOU TEMBI,
npoOJieMbl, perraeMoi 3a/ayd, BBICKA3bIBAaTh WJCH, HAIlEJICHHBIE Ha TMOHCK
pEUIeHNUs; COMOCTABIATh CBOM CYXKJIEHUS C CYXICHHSIMHU JAPYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh pa3jMdnue U CXOACTBO MO3UIUN; B KOPPEKTHOH (Gopme
(dhopMyTHpOBaATH PA3HOTIIACHS, CBOU BO3PAKCHHUS,

10



®  [PEICTaBIATH  pe3yJbTaTbl  pEIICHHUs  3a]aud, 9KCIIEPUMEHTA,
UCCIIEIOBaHUs, MPOEKTA; CAMOCTOSTENbHO BbIOMpaTh (popMar BBICTYILICHUS C
y4€TOM 3aj]a4 MPE3EHTALMU U OCOOCHHOCTEN ay IUTOPHUHU.

CoTpyaHHYECTBO:
® [IOHMMATh U KCIIOJIH30BATh MPEUMYIIECTBA KOMAaHIHOW U MHJIUBUIYaJIbHON
paboOThl MpU pElIeHUH YYeOHbIX 3aJay; MPUHUMATh LEJIb COBMECTHOU
NeSITEIbHOCTH, IJIAHUPOBATh OPraHU3allMI0 COBMECTHOW pabOThl, paclpeacsiTh
BUIBI PabOT, JOTOBApUBATHCS, OOCYX IaTh MPOILIECC M PE3yJIbTaT paldOTHI;
0000111aTh MHEHHST HECKOJIBKUX JIFOJICH;
®  y4yacTBOBAaTh B IpymmnoBbiX (hopmax padoTsl (00CykaAeHUS, OOMEH MHEHUH,
«MO3TOBBI€ IITYpPMbD» M HHBIE); BBIIOJHATH CBOK 4YacTb pabOThl U
KOOPJIUHUPOBATH CBOU JCHCTBUSL C JPYTMMHU YI€HAaMHU KOMaH[bl; OLEHUBATH
KauecTBO  CBOEro  BKJaJa B  OOmMH  MOPOAYKT MO  KPUTEPHSM,
c(OpMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOJEHCTBUS.

3) Vuusepcanvuvie pezyniamuenvle Oeticmeus, obecnewusaiom — GHopmuposanue

CMbICTI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.

Camoopranuzanus:

COCTaBJIATh IUIaH, AITOPUTM pPEIICHUs 3a/Jayd, BHIOMpATh CIOCOO pelIeHUs C YYETOM

UMEIOIIUXCSI  PEeCypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBaTh U

KOPPEKTUPOBATh BAPUAHTHI PELICHUN C Y4ETOM HOBOUM MHPOpMAIUH.

CaMOKOHTpPOJIb:
e BJaJETh HABbIKAMU T[O3HABATEJbHOM pediekcud Kak  OCO3HaHUS
COBEpIIAEMBIX JCHCTBUH W MBICIUTENbHBIX MPOLECCOB, HX PE3YJbTATOB;
BJIQIETh CIOCO0aMHU CaMOIIPOBEPKHU, CAMOKOHTPOJIL Mpolecca M pe3ylibTara
pElIeHHs] MaTEeMaTUYECKOM 3aauu;
®  TPEIBUICTH TPYAHOCTH, KOTOPHIE MOTYT BOZHUKHYTH IIPH PEIICHUH 33/1a4H,
BHOCUTh KOPPEKTHBBI B JESITEIILHOCTh Ha OCHOBE HOBBIX OOCTOSATEIBLCTB,
JTAHHBIX, HAWJIEHHBIX OIIMNOOK, BBISIBJICHHBIX TPYIHOCTEIH;
® OIICHUBATh COOTBETCTBHUE pe3yibTaTa MU U YCIOBUSIM, OOBICHITH
OPUYUHBL  JIOCTIDKEHUS WM HEJOCTH)KCHUSI Pe3ylbTaTOB JEATEIbHOCTH,
HAXOJUTh OUIUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

OcBoenne ydeOHOTO Kypca «Anrebpa m Hayajga MaTEeMaTHYECKOTO aHAIM3a» Ha
YpOBHE CpeHero 001ero o0pa3oBaHusl JOKHO 00eCneYrBaTh JOCTUKECHHIE CIIETYIOIMINUX
MPEAMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB!

10 KIIACC

Yuca v BbIYUCICHUS

OnepupoBaTh  TOHATUSMHU:  pAlMOHATBHOE W JCHCTBUTENBHOE  YHUCIIO,
OOBIKHOBEHHAs! M JECSTHYHAs IPOOb, MPOLIEHTHI.
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BbInonHATE apupMeTHUECKUE ONepaly ¢ paluOHAIBHBIMU U JIEHCTBUTEIbHBIMU
YHCIIAMHU.

BoInonHATh MpUOAMKEHHBIE BBIYMCICHHS, HWCIOJIb3YsS IPaBWIA OKPYIJICHUS,
JIeN1aTh NPUKUIKY U OLEHKY pPe3yJbTaTa BbIYUCICHHM.

OnepupoBaTh MOHATUSMU: CTENEHb C IIEJIBIM IOKa3aTesieM; CTaHaapTHas (¢opma
3alUCU  JACUCTBUTENIBHOIO YHWCJIA, KOPEHb HATypaJlbHOM CTENEHU; HCIOJIb30BaTh
MOAXO0AUTYI0 (POPMY 3aIHMCH NIEHCTBUTEIBHBIX YUCEII ISl peLIEeHUs MPAaKTUYECKUX 3a7a4
Y TIPEJICTABICHUS JaHHBIX.

OnepupoBaTh MNOHATUSIMH: CHHYC, KOCHHYC M TaHI€HC HPOU3BOJBHOTO YIJIA;
MCIIOJIb30BaTh 3alUCh MPOM3BOJIBHOTO YyrIjla 4Yepe3 OOpaTHblE TPUTOHOMETPUUYECKUE
byHKUIUU.

YpaBHeHUsI M HEPABEHCTBA

OnepupoBaTh MNOHATHSAMHU: TOXAECTBO, YpaBHEHUE, HEPABEHCTBO; LEJOE,
palMoHaIbHOE, HppAlMOHATIBHOE YpaBHEHHE, HEPAaBEHCTBO; TPUTOHOMETPUYECKOE
ypaBHEHME;

Boinmonuate mnpeoOpa3oBaHUsi TPUTOHOMETPUYECKHX BBIPAKEHUH W pellath
TPUTOHOMETPUYECKUE YPAaBHEHUS.

Boinmonuate mnpeoOpa3oBaHusi LEJNbIX, PpalUOHAIBHBIX M HPPAlMOHAIBHBIX
BBIPAKEHUH M pEllaTh OCHOBHBIC THIIBI LIEIBIX, PAMOHAIBHBIX U HPPAIMOHAIBHBIX
YpaBHEHUI U HEPABEHCTB.

[IpuMeHATh ypaBHEHMsS M HEPaBEHCTBA JUI pEIICHHs MaTeMaTHYeCKHUX 3ajad |
3aJja4y U3 Pa3IM4HbIX 00JacTell HAyKU U peaabHOM KU3HH.

MopenupoBaTh peabHble CUTYallMd Ha s3bIKE aareOpbl, COCTaBIISTh BbIPAKEHUS,
yYpaBHEHUs, HEPABEHCTBA IO YCJIOBUIO 3ajJjaud, MCCIEN0BaThb MOCTPOECHHBIE MOJENHU C
UCIIOJIb30BAHUEM amIapaTa ajareopsl.

DOyHKUMH U TPaPUKH

OnepupoBaTh MOHATUAMHU: (QYHKLHSA, CHOCOOBI 3adaHus (QYHKLIMH, 0OJacTh
OIIpeNIeIeHNs] U MHOKECTBO 3HaUeHUM (QyHKUUU, TpapuK (PyHKIMH, B3aUMHO OOpaTHBIE
hyHKIIH.

OmnepupoBaTh MOHATHAMU: YETHOCTh M HEYETHOCTh (YHKIMHU, HYJIU (PYHKIHUH,
MPOMEXYTKHU 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBaTh rpaguku GyHKUNN A pelIeHNs] ypaBHEHU.

Crpouts W uyMTaTh rpaduKd JUHEHHON (YHKIMH, KBaJApaTUYHON (yHKIUH,
CTETIEHHOM (DYHKIIUU C LIEIBIM MOKa3aTEeIeM.

Hcnonb3oBaTh rpa@uku GyHKUMNA IS UCCIIEOBAHUS MPOLECCOB U 3aBUCUMOCTEN
NpU pEelICHUU 3a/ady M3 JAPYTUX yYeOHBIX MPEIMETOB U pEealbHOM KU3HM; BBIPAXKaTb
(bopMynamMH 3aBUCUMOCTH MEXIY BEJIMYHMHAMH.

Hayana MaTemaTH4eckoro aHajiausa

OnepupoBaTh  MOHATHUAMHU:  IOCIEAOBAaTENILHOCTb,  apuUpMeTHyecKass U
reoMeTpUYECcKasi IPOrPECCU.

OnepupoBaTh NOHATUAMU: OECKOHEUHO YOBIBAIOIIAsl TEOMETPUUECKasl POTrpeccus,
cyMMa OECKOHEYHO yOBbIBAIOIIEH T€OMETPHUECKON MTPOTPECCHUH.
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3a1aBaTh MOCIEI0BATENBHOCTU PA3IMYHBIMU CIIOCOOAMU.

Hcnonp30BaTh CBOMCTBA MOCJHENOBATEIBHOCTEH M MPOrpeccCUil UIsl pElIeHUs
peaNIbHBIX 33/1a4 IPUKIIAHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA

OnepupoBaTh NOHATUSIMHU: MHOXKECTBO, ONIEPALIMH HAJl MHOKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOXECTBEHHBIM ammapar JUisl ONUCAaHUS peallbHbIX
MIPOLIECCOB U SIBJICHUH, MPU PELICHUU 3a7a4 U3 IPYrUX y4eOHBIX IPEIMETOB.

OnepupoBaTh NOHATUSIMU: OINIPEAETIEHUE, TEOPEMA, CIEACTBHUE, JOKA3aTENbCTBO.

11 KJIACC

Yucia u BIYUCTICHUS

OnepupoBaTh MOHATHUSMU: HATypaslbHOE, LI€JI0€ YMCIIO0; MCIOJIb30BAaTh NMPU3HAKU
JeIMMOCTH LENbIX YHCEeJ, Pa3joKEHUE YHUCIa Ha MPOCTble MHOXKUTEIU JUIS PELICHUS
3ajad.

OnepupoBaTh MOHATHEM: CTEIIEHb C PAIllMOHAJIBHBIM [TOKa3aTeeM.

OnepupoBaTh TMOHATUSAMHU: JorapudM 4dHCIA, JACCITHUYHBIC W HATypalbHBIC
JoTapu(pMBbL.

YpaBHeHHs M HEPABEHCTBA

[IpumeHsTH CBOMCTBA CTEMEHH IS NMPeoOpa3oBaHUs BBIPAKECHUI; ONEPUpPOBATH
HNOHSTHSIMH: [IOKa3aTeJIbHOE YpAaBHEHHE M HEPABEHCTBO; peEIIaTh OCHOBHBIE THIIbI
NOKa3aTeIbHBIX YPAaBHEHUN U HEPABEHCTB.

BoinonusaTe npeoOpa3zoBaHus BEIpaXKEHUH, COJEPKALTUX JIOTapU(pMBbL; ONEPUPOBATH
HNOHATHAMU: Jorapumuueckoe ypaBHEHHE M HEPABEHCTBO; pellaTh OCHOBHBIE THIIbI
Jorapu(pMUIECKIX YpaBHEHUN 1 HEPABEHCTB.

HaxonuTe pemenust mpocTedmx TpPUrOHOMETPUYECKIX HEPABEHCTB.

OnepupoBaTh MOHATUSIMU: CHCTEMa JIMHEHHBIX YypaBHEHHM U €€ pelleHue;
UCIIOJIb30BATh CUCTEMY JIMHEHHBIX YPABHEHUI I PEIICHUs] MPAKTUYECKUX 3a7ay.

HaxomuTe pemieHuss MpOCTEHIINX CHUCTEM U COBOKYIHOCTEH palnOHAIbHBIX
yYpaBHEHHI U HEPaBEHCTB.

MopnenupoBath peajbHbIe CUTYallMH Ha SI3bIKE anreOpbl, COCTABISATh BBIPAKECHMUS,
ypaBHEHHMsI, HEPABEHCTBA U CUCTEMBI IO YCJIOBHIO 3aJ[aud, MCCIIEIOBATh MOCTPOCHHbBIE
MOJIETIH C MCIIOJIh30BAaHUEM amapara ajareOpsl.

DOyHKUMH U TPaPUKH

OnepupoBaTh MOHATUAMH: TIepUOIUYECKast PYHKIUS, TPOMEXYTKH MOHOTOHHOCTH
GYHKIMK, TOYKH OHKCTpeMyMa (QYHKIMH, HauOOoNIblllee W HAaUMEHBIIEe 3HAYCHUS
GYHKIIMKM Ha MPOMEXKYTKE; HMCIOJIb30BaTh MX JUIsl UCCIENOBaHUSA (YHKIUHU, 3aIlaHHOM
rpaduxom.

OnepupoBaTh MOHATUAMH: TpadUKH TOKA3aTEIbHOU, JIOTApUPMUYECKONH U
TPUTOHOMETPUYECKUX (YHKIMN; H300pakaTh HMX HA KOOPAMHATHOW TUIOCKOCTH H
MCIIOJIb30BATh JIJISl PEIICHUs] YDABHCHUN U HEPABEHCTB.
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N300paxkaTe Ha KOOPAMHATHOW IUIOCKOCTU TpadUKH JUHEHHBIX YpaBHEHUN H
WCIIOJIB30BATh UX JUIS PEIIEHUS CUCTEMBI JIMHEMHBIX YPABHEHUMN.

Ucnonws3oBath rpadguku GyHKIMMA A1 UCCIEIOBAHUS MPOLIECCOB U 3aBUCUMOCTEM
U3 IpYruX y4eOHBIX AUCLMILIUH.

Hayana maTeMaTH4ecKOro aHaIM3a

OnepupoBaTh MNOHATHUAMM: HENpEpPbIBHAS (YHKIUSA; NPOU3BOJAHAS (PYHKIUU;
UCIOJIb30BaTh T'€OMETPUUECKHA M (U3MYECKUH CMBICT MPOU3BOJHOW MJIsi pelIeHus
3az1ay.

HaxomuTe npou3BOJHBIE 3JIEMEHTAapHBIX (DYHKIMH, BBIYHUCIATH MPOU3BOJIHBIC
CYMMBbI, IPOU3BEICHNUS, YACTHOTO (DYHKIIUH.

Wcnonp3oBaTh NMPOU3BOAHYIO IJI UCCIENOBaHUA (YHKUMH HAa MOHOTOHHOCTb U
AKCTPEMYMBI, IPUMEHATH PE3YJIbTATHI UCCIIEOBAHUS K TOCTPOSHHIO TpaUKOB.

Hcnonp30BaTh NPOM3BOAHYIO Il  HAXOXKJICHHS HAWIYYIIETO pEIICHHUS B
MPUKJIAHBIX, B TOM YUCJIE COLMAIbHO-2KOHOMMYECKHUX, 3aa4ax.

OnepupoBaTh  TOHATUSMHM:  TepBOOOpa3Hass M HHTErpaj;  MOHUMATh
reOMEeTPUYECKHUI U (PU3NUECKUIl CMBICT UHTETpaa.

Haxonute mepBooOpa3Hble AJIEMEHTApHBIX (YHKUMNA; BBIYUCIATH HMHTETPANl IO
dhopmyne HeroTona—JIeitOuuia.

Pemware npuknagHele 3agauv, B TOM YHCIE COLMAIbHO-)KOHOMHUYECKOTO U
¢u3nYecKoro xapakrepa, CpeJcTBaMu MaTEMaTHYECKOT0 aHAJIN3A.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
DJIeKTpOHHbIe (IM(POBbIE)
N KounyecTBo yacoB o0pa3oBaTejibHbIE PeCypChI
o
n/-n HaumeHnoBaHue pa3esioB ¥ TeM IPOrPaMMBbl
K
Beero OHTPOJIbHBIE
padoThI
1 MHoOxecTBa pallMOHAJIBHBIX U IEHCTBUTEIIBHBIX 14 1 http://www.math.ru http://www.ed.gov.ru/
yucen. PanmoHanbHbIe ypaBHEHNS U HEPABEHCTBA http://www.edu.ru/. https://resh.edu.ru
9 Oynkuuu u rpadpuku. CTeneHs ¢ LeabiM 6 http://www.math.ru http://www.ed.gov.ru/
ITOKa3aTeIeM http://www.edu.ru/. https://resh.edu.ru
3 Apudmernueckuil KOpeHb N—O CTETEHH. 18 1 http://www.math.ru http://www.ed.gov.ru/
HppannonanbHbie ypaBHEHUS U HEPABEHCTBA http://www.edu.ru/. https://resh.edu.ru
4 ®opMyJibl TPUTOHOMETPUU. TpUTOHOMETPUUYECKHIE 99 1 http://www.math.ru http://www.ed.gov.ru/
YPaBHEHHS http://www.edu.ru/. https://resh.edu.ru
5 I 5 http://www.math.ru http://www.ed.gov.ru/
OCIICAOBATENLHOCTH H HPOrpecciit http://www.edu.ru/. https://resh.edu.ru
[ToBTOpeHue, o6oOIIEHNEe, CUCTEMATH3AIIHS http://www.math.ru http://www.ed.gov.ru/
6 . 3 1
3HaHUU http://www.edu.ru/. https://resh.edu.ru
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4

15


http://www.math.ru/
http://www.ed.gov.ru/
http://www.edu.ru/
https://resh.edu.ru/
http://www.math.ru/
http://www.ed.gov.ru/
http://www.edu.ru/
https://resh.edu.ru/
http://www.math.ru/
http://www.ed.gov.ru/
http://www.edu.ru/
https://resh.edu.ru/
http://www.math.ru/
http://www.ed.gov.ru/
http://www.edu.ru/
https://resh.edu.ru/
http://www.math.ru/
http://www.ed.gov.ru/
http://www.edu.ru/
https://resh.edu.ru/
http://www.math.ru/
http://www.ed.gov.ru/
http://www.edu.ru/
https://resh.edu.ru/

11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
n/n NMPOrpaMmblI Bcero Kontponbubie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
CreneHsp ¢ pallMOHAIBHBIM [T0KA3aTEIEM.
1 [TokazarensHas pynkuus. [lokazarenbHbie 12 1
YpaBHEHHUS W HEPABEHCTBA
Jlorapudmuueckas GyHKIIHS.
2 Jlorapudmuueckre ypaBHEHUS U 12
HEpaBEHCTBA
TpuronomeTprudeckre QyHKIIMH H UX
3 rpaduku. TpuroHoMeTpuiIecKue 9 1
HEpaBEeHCTBa
4 [IpousBonas. [Ipumenenne mpou3BOIHOM 24 1
5 WHTerpan u ero npuMeHEHHs 9
6 Cucremsbl ypaBHCHUI 12 1
7 HarypanbsHble u 11e1b1e yncia 6
3 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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