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HOSACHUTEJIBHAS 3AIIUCKA

YueOHblil Kypc «Anredpa W Hayajla MaTEeMaTHYECKOTO aHAIM3a» SBISETCS OJHUM M3 Hambolee
3HAYMMBIX B IPOrpaMMe CpeHero o01Iero 00pa3oBaHus, MOCKOIBKY, C OHOW CTOPOHBI, OH 00eCIIeYrBaeT
WHCTPYMEHTAJIbHYI0 0a3y Ul M3y4YeHHs BCEX €CTECTBEHHO-HAyYHBIX KYpCOB, a C JIPYroil CTOPOHHI,
¢dopMupyeT Jorndeckoe M aOCTPaKTHOE MBIIIICHHE OOy4aroluxcsi Ha YpOBHE, HEOOXOAMMOM JJIst
OCBOEHUS YI€OHBIX KypCcOB HH()OPMAaTHKH, OOIIECTBO3HAHNUS, HCTOPHUH, CIIOBECHOCTH. B pamkax yueOHOTO
Kypca «Anrebpa W Hadajga MaTeMaTHYECKOIO aHalN3a» O00ydYaloLIMecs OBJIAZCBAIOT YHUBEPCAIbHBIM
A3BIKOM COBPEMEHHOH HayKd, KOTopas (OpMyJIHpYeT CBOU IOCTMXKEHHS B MaTeMaTH4ecKoil ¢opme.
VY4eOHblil Kypc anreOppl M Hadadl MaTEeMAaTHYECKOI'O aHajIM3a 3aKIaJblBa€T OCHOBY AJISl YCIIELIHOTO
OBJIICHUs 3aKOHAaMM (DU3MKM, XUMHM, OHOJIOTMM, IOHMMAHUS OCHOBHBIX TEHIEHIMH SKOHOMHMKH U
OOIIIECTBEHHON JXU3HH, IO3BOJIAET OPHEHTHPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCIIONIb30BaTh HMX B IIOBCEIHEBHOM JXM3HU. B ToXe Bpems oBnajgeHue
a0CTPaKTHBIMHU U JIOTHYECKH CTPOTUMH MaTEMAaTUYECKUMH KOHCTPYKLHUSIMH Pa3BUBAECT YMEHUE HAXOAUTh
3aKOHOMEPHOCTH, OOOCHOBBIBATb HMCTUHHOCTH  yTBEPXKACHUS, HCIOJb30BaTh 00OOLICHME U
KOHKPETH3al1I0, a0CTparupoBaHUe U aHAJIOTHuI0, (OpMHUpPYET KpeaTUBHOE M KPUTHUECKOE MbIUIeHHE. B
X0Jle U3y4YeHUs alreOpsl U Hayaja MaTeMaTHYECKOro aHajlu3a Ha yPOBHE CpeJHEro odIero o0pa3oBaHus
oOyyaromuecs IMOJy4al0T HOBBIM ONBIT PELICHHUS MPUKIATHBIX 3a7ad, CaMOCTOSATENBHOIO MOCTPOCHUS
MaTeMaTHYECKUX MOJEJIeH peabHbIX CUTYallli U MHTEPIIPETALMU MTOTYYECHHBIX PEIECHUH, 3HAKOMSATCS C
IpUMepaMH MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B NMPHPOJE, HayKe M B MCKYCCTBE, C BBLIAIOLIMMUCS
MaTeMaTHYECKUMHU OTKPBITUSAMH U MX aBTOpaMH. YUYeOHBIH Kypc aireOpbl M HadyaJl MaTeMaTHYeCKOro
aHanu3a oOnajgaeT 3HAYUTEJIBHBIM BOCIMTATEIbHBIM IOTCHLHAIOM, KOTOPBIM pealn3yercsl Kak depes
y49eOHBI MaTepuai, CIIOCOOCTBYIONIMI (OPMHUPOBAHHIO HAYYHOTO MHPOBO33PEHUS, TaK W dYepes
cneunuky yuyeOHOU e TeIbHOCTH, TPEOYIOIIEeH CaMOCTOATEIEHOCTH, aKKyPaTHOCTH, IPOIOJDKUTEBHON
KOHILIEHTPAllM¥ BHUMAaHUs U OTBETCTBEHHOCTH 3a MOJIY4YEHHBIN pe3ybTaT. B ocHOBE MeTOIMKH 00ydeHHS
anrebpe ¥ HayaslaM MaTeMaTHYECKOTO aHATN3a JIKUT JAeATeIbHOCTHBIM NMPUHIMT 00y4yeHus. B cTpykrype
NpOrpaMMBbl TI0 anredpe W HavajgaM aHalu3a BBIICISIOTCS CIEAYIOIINE COJEPKATEIbHO-METONIECKIE
nuHun: «Yucna u BeraucneHus», «OyHKIMH W rpadukuy, «YpaBHEHHS U HepaBeHCTBa», «Hawama
MaTeMaTHYecKOro aHamnm3a», «MHOXECTBa M JIOTHKa». Bce OCHOBHBIE cOJlEpKATENbHO-METOANIECKUE
JUHUAW W3y4YaroTcs Ha TPOTSHKEHUH JABYX JieT OOy4YeHHsl HAa YpOBHE cpellHero o0Iero oOpa3oBaHUsl,
€CTECTBEHHO JIOTIONHSISI JPYT JPYTra W MOCTEIICHHO HACHIIAsCh HOBBIMU TEMaMH W pasjenamu. J{aHHBIH
yUeOHBI KypC SIBISIETCS WHTETPATHBHBIM, TIOCKOJBKY OOBEIUHSET B cede coJepKaHue HECKOIbKUX
MaTeMaTHYeCKUX JUCIHIUIMH: anredpa, TPUTOHOMETPHSI, MaTeMaTHYECKUN aHaJIu3, TEOPHUs MHOXKECTB U
npyrue. [To Mepe Toro kak o0yJaromecs OBJIaJeBaloT Bce 0oJiee NIMPOKUM MaTEMaTHUECKUM alapaToM,
y HHUX IOCJIEIOBATENILHO POPMUPYETCSI U COBEPIIEHCTBYETCSl YMEHHE CTPOUTHh MaTeMaTn4ecKyro MOJIeTb
peanbHON CHTyalluy, NPUMEHSATh 3HAHWS, TONyYeHHble B y4eOHOM Kypce «Airebpa W Hauana
MaTeMaTHYeCKOro aHallu3a», IS PElIeHHs CaMOCTOSATENFHO CcHOPMYIMPOBaHHONH MaTeMaTHYecKOiH
3aJa4n, a 3aTeM WHTEPIPETHPOBATh IMONy4YeHHBIH pe3ynbrar. CojpepikaTeIbHO-METOMYecKas JTUHHS
«Yucna v BBIYHCIICHUS» 3aBepllaeT (OPMHUPOBAHHE HABBIKOB HCIOJIb30BaHUs JICHCTBUTEILHBIX YHCEI,
KOTOpoe OBIJIO HAa4aTo Ha YPOBHE OCHOBHOTO o0miero obpasoBaHus. Ha ypoBHe cpemmero obmiero
oOpazoBaHus 0co0O€ BHUMaHUE yzaensercs (HOPMUPOBAHUIO MPOYHBIX BBIYHCIUTENHHBIX HABBIKOB,
BKIIIOYAIONIMX B ce0s HMCIOJb30BaHUE PA3TUYHBIX (OPM 3allUCH JCUCTBHTEIHLHOIO YHCIA, YMEHUE
palMOHANBHO BBHIMONHATH JEHCTBHS C HUMH, JeNIaTh NPUKUJIKY, OIIGHUBATh pe3ynbrar. OOydaronmecs
MOJTY4al0T HaBBIKK TPUOJIMKEHHBIX BBIYUCICHHN, BHIMONHEHHS JNEHCTBUI C YUCIIaMHM, 3allMCAaHHBIMU B
CTaHJApTHOHN (OpMe, UCTIONIL30BAHUS MATEMAaTHUECKHUX KOHCTAHT, OIICHUBAHUS YMCIIOBBIX BBIPAKCHHU.
CopnepxaresbHas TUHAS «YPaBHEHUS U HEPABEHCTBA» pealin3yeTcsl Ha MPOTSHKEHUH BCETO OOYYEeHHUS Ha
YPOBHE cpeaHero oomero oO0pa3oBaHUs, TOCKOJIBKY B KaKIOM pasjeie MporpaMMbl HPEeayCMOTPEHO
pelleHre COOTBETCTRYIONIHX 3aaa4. OOyyaronyecs OBIaAeBaloT Pa3INUHBIMU METOIaMH PELICHUS LETBIX,
palMOHANBHBIX, HPPALHOHATBHBIX, IOKA3aTENbHBIX, JIOTApUPMHUYECKHX H TPUTOHOMETPHUECKUX
ypaBHEHUH, HEPAaBEHCTB U MX cucTeM. [lodydeHHbIe YMEHNS UCTIONB3YIOTCS TIPU HCCIIe0BaHNN (QYHKINT



C TOMOIIbIO IMPOHM3BOMHOM, PEIICHHH NPHUKIAMHBIX 3a/7a4 W 3aJad Ha HAXOXKICHUEC HAMOOJBIINX U
HaUMEHbIINX 3HaYeHUH QyHKuuK. JlaHHas coxepkaTenbHAs JHMHHUS BKIIOYAaeT B ce0s  Takke
(GopMHpOBaHHE YMEHHI BBINONHATH pacyeTsl 1o (GopMynam, MpeoOpa3oBaHMs IETbIX, PalHOHAIBHBIX,
VPPAlMOHAIBHBIX M TPUTOHOMETPHYECKHX BBIPAXKEHMH, 8 TaK)Ke BBIPAKCHUH, COJEpIKALUX CTEHECHH U
norapu¢mel. braromaps uzydenuro anreOpandeckoro MarepHana MPOUCXOMUT NajbHEWIee pa3BHTHE
QJITOPUTMUYECKOr0 M aOCTPAKTHOTO MBIIUICHUS O0ydYaromuXxcsi, (GOPMHUPYIOTCS HaBBIKH JETyKTUBHBIX
paccykIeHui, paboThl C CUMBOJIBHBIMU (hOpMaMH, MPEJICTABICHHS 3aKOHOMEPHOCTEH U 3aBHCUMOCTEH B
BHJC DABEHCTB U HEpPaBEHCTB. AunreOpa mnpemnaraeT >(GQeKTHBHbIE HHCTPYMEHTHI IS PEILCHUS
IPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 337124, HArJIIJHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK SI3bIKa
Hayku. CozmepkaTensHo-MeToandeckas TuHu «DyHKIMU U TpadMKM» TECHO MEePeIuIeTaeTCs ¢ IPYyTrHMH
JUHHUSAMH y4eOHOTO Kypca, HMOCKOJIBKY B KaKOM-TO CMBICIE 3aJaeT IOCIEIOBATeIbHOCTh H3Y4EHHS
Marepuaia. [3ydeHue cTeneHHoH, MoKa3aTeabHOM, IOrapuGpMUIECKON U TPUTOHOMETPUYECKHUX (PyHKIHH,
MX CBOMCTB M rpa)uKOB, HCIIONB30BaHNE (DYHKINH AT PEICHNS 3a/1a4 U3 IPYrUX Y4eOHBIX IPEAMETOB U
pEaIbHOW KM3HH TECHO CBS3aHO KaK C MAaTEMAaTHYECKMM aHAIN30M, TaK U C PEIICHHEM ypaBHEHHH U
HepaBeHCTB. [Ipu 3ToM OoJblioe BHUMaHUE yJenseTcs (GOPMUPOBAHUIO YMEHHUS BBIPaXaTh QOpMyIaMU
3aBUCHMMOCTHU MCXKIY pPa3IMYHbIMKU BCIWYMHAMHU, HUCCICAOBATH IIOJYYCHHBIC (1)YHK]_[I/II/I, CTPOUTH HUX
rpaduku. Marepuain coiep)KaTeIbHON JTUMHUK HAICJICH Ha Pa3BUTHE YMEHUN M HABBIKOB, MO3BOJISIONINX
BBIpAKATh 3aBUCHMOCTH MEXKIy BEJIMYMHAMH B Pa3lU4HON (opMe: aHAJIUTUYECKOH, rpad)uuecKoi H
cinoBecHOil. Ero msydenme crnocoOCTBYyeT Pa3BUTHIO AJTOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
0000IIEeHNI0 W KOHKPETH3alUM, HCHoib30oBaHHI0 aHanoruid. CopepxartensHas mnuuusi «Hauanma
MaTeMaTHYeCKOTO0 aHAIN3a» MO3BOJISET CYIIECTBEHHO PACHIMPUTH KPYr KaK MaTeMaTHYECKHX, TaK U
NPUKJIAIHBIX 334, JOCTYIHBIX OOyYalomMMCs, Y KOTOPBIX IOSIBISIETCS BO3MOXKHOCTH HCCIIEHOBATH U
CTPOUTH rpavKu PYHKIUH, ONpeeNATh X HAHOOJBIINE U HANMEHBIINE 3HAYCHUS, BBIYUCIIATD TUIOIIAN
Guryp u 00beMbl TeJI, HAXOAUTh CKOPOCTH U YCKOpeHUs nporeccoB. CopepKaTenbHas JINHAS OTKPHIBACT
HOBBIC BO3MOKHOCTH TIOCTPOCHHSI MaTeMaTHYECKUX MOJIENIed pealbHBIX CUTYalldid, HaXOXICHUS
HaWITyYIIero peuieHus B MPUKIAIHbIX, B TOM YHCIIE COINATBHO-9OKOHOMHYECKUX, 3a/1a4aX. 3HAKOMCTBO C
OCHOBaMH MaTEMaTHYECKOT0 aHajH3a CIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (POPMATBHO-JIOTHIECKOTO
U KPEaTHBHOTO MBIIUICHHS, (POPMUPOBAHHIO YMEHUI pacro3HaBaTh MPOSBICHUS 3aKOHOB MAaTEMAaTHUKH B
HayKe, TEeXHHKe M UCKyccTBe. O0ydaromuecs: y3HalOT O BBIIAIOMINXCS Pe3yIbTaTax, MOJYYCHHBIX B X0/
pa3BUTHS MaTeMaTHKU Kak HayKH,  uX aBTopax. CoJepkaTenbHO-MeToAnYecKas JTMHUS «MHOXeCTBa U
JOTMKa» B OCHOBHOM TIOCBSIIEHA O3JEMEHTAaM TEOPHH MHOXKECTB. TEOpeTHKO-MHOKECTBEHHbIE
NpPE/CTaBICHHsS TPOHHU3BIBAIOT BECh KypC UIKOJBHOM MaTreMaTMKH W MpeaaraloT Hauboiee
YHUBEPCAIBHBIN S3bIK, OOBEIUHSIONINIA BCE Pa3[elibl MATEMATUKH M €€ TPHIOKEHHH, OHU CBSI3BIBAIOT
pa3Hble MaTeMaTWYeCKHe JAWCIMIUIMHBI B eIuHoe Iiejoe. [loaToMy BaKHO JaTh BO3MOXHOCTB
o0ydaromemMycs TOHUMaTh TEOPETHKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOM MaTEeMaTHKU M HCIOJIb30BATh
€ro JUIs BBIPQKEHHSI CBOMX MBICIEH. B yuyeOHOM Kypce «AnreOpa W Havalla MaTeMaTHYECKOTO aHAIIN3a»
HPHUCYTCTBYIOT TAKK€ OCHOBBI MaTeMaTHYECKOTO MOJIEIMPOBAHUS, KOTOpPBIC MPH3BaHBI CHOPMUPOBATH
HaBBIKH ITOCTPOCHHS MOJIETICH PEeaIbHBIX CUTYAIMid, UCCICAOBAHUS 3THX MOJEIEH C TIOMOIIBIO armnapara
anreOpsl 1 MaTEMaTHYECKOTO aHallM3a M WHTEPIPETAllMU MOJIYYSHHBIX pPe3y/IbTaToB. Takue 3aJaHus
BIUIETEHHI B K&XKIBIH W3 Pa3lelioB MPOTPaMMBbI, TOCKOJIBKY BECh MaTepHall Y4eOHOTO Kypca ITHPOKO
HCIIOJIB3YETCA [JId PCIICHUA MNPUKIAAHBIX 3aJad. HpI/I pEeHICHUN pPCaJIbHBIX IMPAKTHYCCKHUX 3aaad
oOyuaromuecs: pa3BUBaOT HAOIIOAATEIBHOCTh, YMEHHUE HAXOMUTh 3aKOHOMEPHOCTH, a0CTparupoBaThes,
MCIIOJIB30BATh QHAJIOTHIO, 0000IaTh U KOHKPETU3UPOBATh NpodieMy. JlesTebHOCTh 10 (hOPMUPOBAHUIO
HABBIKOB PEIICHUS MPUKIIATHBIX 3aJa4 OPraHU3yeTCsl B MPOLIECCe M3YUYEHMs] BCEX TeM y4eOHOro Kypca
«Anre0pa 1 Havama MaTeMaTUYECKOTO aHAIIN3ay.

PaGouas mporpamma yueGHOTro mpeamera «Anredpa U Hauaza MaTeMaTHIECKOTO aHaTN3a»
6a3zoBoro ypoBHs it oOyuaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHOBe DenepaabHOTO
roCy/IapCTBEHHOTO0 00pa30BaTEIbHOIO CTaHAApTa CpeAHero oOIliero odpazoBaHus, C YYETOM
COBPEMEHHBIX MHPOBBIX TPEOOBAHHM, MPEABSIBISIEMBIX K MAaTeMaTHYeCKOMY OOpa3oBaHUIO, U
TpPagUIMiA pOCCHiicKOoro oOpa3zoBaHus. Peanumzamus mporpaMMmbl 00ECIIEUMBACT OBIAJCHHUE



KJTFOUEBBIMH KOMIIETCHIUSIMH, COCTABIISIIOIMMH OCHOBY JJIsI CAMOPa3BUTUS M HEIPEPHIBHOTO
00pa3oBaHus, IEIOCTHOCTh OOIIEKYIbTYPHOTO, JMYHOCTHOIO M IIO3HABATEILHOTO Pa3BUTHS
JMYHOCTH 00YYaOLIHXCS.

MECTO B YYEBHOM IIJIAHE

B y4eOHOM 1U1aHe Ha M3yYeHHE areOphl M HaYall MaTEeMaTHIECKOI0 aHaIM3a Ha 0a30BOM YPOBHE
oTBOJMTCI 2 yaca B Hedenaro B 10 knacce u 3 yaca B Heaearo B 11 kiacce, Bcero 3a jJiBa roja
00yuenust — 170 yacos.

COJAEP)KAHUE OBYYEHUA

10 KUIACC

Yuciia 1 BbIYUCICHUA

Panyonanenelie yncia. OOBIKHOBEHHbIE U JECATUYHbBIE APOOH, MPOLEHTHI, OECKOHEUHbIE
nepuonuveckue  apodu.  Apudmernueckue omepanud ¢ palOHAIBHBIMH  YHCIIAMH,
peoOpa3oBaHus YUCIOBBIX BbIpakeHUW. [IpumeHeHune apoOell U MPOLEHTOB IS pELIECHUs
IIPUKJIAIHBIX 3a7ja4 U3 Pa3IMuHbIX OTpaciiel 3HAaHUHI U pEaJIbHOM JKU3HHU.

JlelicTBuTenpHble yKcaa. PanyoHanbHble U MppalMOHAIbHBIE YMCIA. ApUpMETHYECKHE
orepanuu ¢ ACUCTBUTEIbHBIMU yuciaMu. [TpuOnnkéHHble BBIYMCIEHUS, IIPaBUa OKPYIJICHUS,
IIPUKHJIKA U OLIEHKA pe3yJIbTaTa BEIYMCICHHUM.

Crenenp ¢ nenbiM nokazareneMm. CtannaptHas (Gopma 3amucu AeHCTBUTEIBHOIO YHUCIA.
Hcnonb3oBanue mnoaxofsmeil QGopmbl 3anMcu  ACHCTBUTEIBHBIX YHCEN Ui PELIeHUs
MIPaKTUYECKMX 3a/1a4 U MPEICTABICHUS JaHHBIX.

ApudpmeTnueckuii KOopeHb HaTypalbHON cTeneHu. JleiicTBus ¢ apudmernyeckumu
KOPHSIMHM HaTypaJbHON CTETICHH.

CuHyC, KOCUHYC M TaHI€HC YHMCIIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHI'€HC
YHUCJIOBOTO ApryMEHTA.

YpaBHeHUsI M HEpABEHCTBA

ToxnecTBa U TOXK/IECTBEHHbIE TPE0OpPaA30BAHHUS.

[TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETPHUYECKUE
(bopMyIIBL.

YpaBHeHue, KopeHb ypaBHeHUs. HepaBeHCTBO, pelieHne HepaBeHCTBa. MeTOo1 MHTEPBAJIOB.

Pemenue nensix U ApoOHO-PAIMOHANIBHBIX YPABHEHUH U HEPABEHCTB.

Pemenne nppannoHalbHbIX ypaBHEHUN U HEPABEHCTB.

Pemenne TpUroHOMETpUYECKUX YPaBHEHUM.

IIpuMeHeHre ypaBHEHMI M HEPABEHCTB K PEIIECHUIO MAaTeMaTHYECKMX 3aJad W 3aJ1ad U3
pa3INYHBIX 00J1acTe HAYKU U peaIbHOM KHU3HH.

DOyHKUUH U rpaduKu

@yHK1Ms, crocoos! 3aganus ¢yHkiun. ['paduk ynkunu. Bzaumuo o6patHbie pyHKINU.

Ob6unacTp onpeneneHuss 1 MHOKeCTBO 3HaueHUi ¢yHkiuu. Hynu ¢ynknuu. [IpomexyTku
3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIE (PYHKITUH.

CrenenHass (yHKIMS C HATypaJbHbIM M LIE€JbIM Moka3ateneMm. EE cBoiicTBa U rpaduk.
CgoiicTBa 1 rpaduK KOpHS N-0if CTETICHHU.

TpuroHomerpuyeckas OKpPYKHOCTb, OINpPEAEICHUE TPUTOHOMETPUUYECKUX (QYHKLUH
YH1CJIOBOIO apryMEHTA.



Hauyana maTeMaTH4ecKoro aHajaim3a

[TocnenoBarenbHOCTH,  CIOCOOBI  3aJaHHMsS  IOCIIEIOBATEILHOCTEH. MOHOTOHHBIC
[10CJIEI0BATEIbHOCTH.

Apudmernueckass U reoMeTrpuueckas —mporpeccud.  beckoHeyHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma 6eCKOHEYHO YOBIBAIOIIEH reOMETPHUUECKON MPOTrpEecCUU.
®dopmyna CIOXKHBIX MPOLEHTOB. Vcnoib30BaHME MPOTPECCUU JUIsl PEIICHHs] pealbHBIX 3a7ad
MPUKJIAHOTO XapakTepa.

MHoxkecTBa M JIOTHKA

MHoecTBO, onepanuu HajJ MHoxecTBaMu. [{uarpammbl Diinepa—Benna. [Ipumenenue
TEOPETHUKO-MHOKECTBEHHOT'0 anrmapara JUisi OMUCaHUsl peajbHbIX MPOLECCOB U SIBICHUMU, MpHU
pEIIeHUH 3329 U3 IPYTUX yIEOHBIX MMPEIMETOB.

Omnpenenenue, Teopema, CiaeICTBUE, 10Ka3aTEIbCTBO.

11 KUIIACC

Yuciia 1 BBIYUCICHUSA

Harypanbnsle u nensie yucna. [Ipu3Haky JeIMMOCTH HEIbIX YUCEIL.

CreneHsb ¢ palMOHAIBHBIM ITOKa3aresaeM. CBONWCTBA CTENICHHU.

Jlorapudm umcna. JlecaTuuHble U HATypaJIbHbIE JIOTapU(PMBI.

YpaBHeHUsI M HEpaBeHCTBA

[TpeoOpa3oBaHue BRIPAKECHUN, COACPIKAIINX JIOTAPUPMBIL.

[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX CTENEHU C PALlMOHAIBHBIM IIOKA3aTEIEM.

[TprMepBl TPUTOHOMETPUUYECKHUX HEPABEHCTB.

IToka3aTenbHbIE ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUsI U1 HEPABEHCTBA.

CucreMbl TUMHENHBIX ypaBHEHMH. PemieHue NpuKiIaaHbIX 3a1ad C MOMOLIBIO CHUCTEMBI
JIMHEHHBIX YPaBHEHUMN.

CucreMbl ¥ COBOKYITHOCTH pallMOHATIbHBIX YPAaBHEHHUI U HEPABEHCTB.

IIpuMeHeHne ypaBHEHUH, CHUCTEM M HEPABEHCTB K PEUICHUIO MATEMAaTHYECKUX 3a1ad U
3a]a4 U3 Pa3IUYHBIX 00JacTel HAYKU U pealbHON )KU3HH.

DOyHKIUH U rpauKu

Oynkuus. Ilepuonnueckue  QyHkuuu. IIpomMexyTku MOHOTOHHOCTH — (YHKILHUH.
Makcumymbl 1 MUHUMYMBbI GyHKIUM. HauOonbliee u HauMeHbllee 3HaueHHE (DYHKIUU Ha
IIPOMEKYTKE.

Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U IpaUKH.

[Toka3zarenbHas u orapudmMudeckas QyHKIMU, X CBOHCTBA U TPaPUKH.

Hcnonp3oBanue rpadukoB PyHKIUHN 11 pEIICHUS] YPABHEHHU M U IMHEWHBIX CHCTEM.

Hcnonp3oBanne rpadukoB (QyHKIUN 71 HCCIEIOBAHUS TPOILIECCOB M 3aBUCHMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEIICHUH 3a]1a4 U3 APYrUX y4eOHBIX PEIMETOB U PEATbHOM KHU3HH.

Havaja maTeMaTH4eCKOro aHaJIu3a

HenpepriBable GpyHKIMH. MeTOT MHTEPBAJIOB JUIsl pEIICHNs HEPABEHCTB.

[TpousBonHas GpyHkiuu. ['eomerpuueckuii 1 GU3NUECKUN CMBICT POU3BOTHOM.

[TpousBosHbIe ArIeMEHTApHBIX (QyHKIMA. DOPMYIIBI HaXO0XKAECHUS MPOU3BOAHON CYMMBI,
IPOM3BEACHUS M YACTHOIO (DYHKIIMH.



[IpuMeHeHne MPOM3BOIHON K UCCIEAOBAHUIO (PYHKIIMHA HA MOHOTOHHOCTH U SKCTPEMYMBI.
Haxoxxnenre HanOoJIbIIero 1 HAMMEHBIIETo 3HaYeHUsT (YHKIIUU Ha OTPE3Ke.

[IpumeHeHrEe NPOU3BOAHOM A HAXOXKACHMS HAWIY4IIEro PEUIeHHs B IPHUKIaJHBIX
3aja4ax, JJs OlpeieJIeH s CKOPOCTHU MPOoLecca, 3aJaHHOr0 GOpMYIION Wi rpadUKOM.

[TepBooOpaznas. Tabnuia mepBoOOPa3HBIX.

Wuterpan, ero reoMeTpudeckuii M (QU3MUECKUil cMbIci. Bpluncienue HWHTErpana 1o
dbopmyne Hetorona—JleliOHuIA.

IIVTAHUPYEMBIE PE3YJIbTATDBI

OcBocHHE yqe6H0r0 npeamMeTa J0JLKHO o0OecreynBaTh AOCTHIKCHUC HAa YPOBHC CPCAHCTO
06H_I€I‘ (O) O6pa3OBaHI/IH ciIcaAyromux  JIMYHOCTHBIX, MCTAIPECAMCTHBIX U MPECAMCTHBIX
O6paSOBaTeJ'IBHBIX PE3YyJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATbHI

JIMuHOCTHBIE pE3yAbTATHl OCBOSHHS IMPOrpaMMbl y4eOHOro npeamera «MareMaTHKa»
XapaKTEePU3YIOTCA:

['paxxiaHCcKOE BOCIIUTAHUE:!

C(OPMHPOBAHHOCTh  TPAXKAAHCKOM MNO3MLMU  OOydarollerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHAa POCCHUICKOTO OOIIECTBA, MPEICTABICHHEM O MAaTEeMAaTHYECKUX OCHOBAX
(YHKIMOHUPOBAHUSI PA3MUYHBIX CTPYKTYp, SIBICHHHA, HpPOIENyp TpakJaHCKOro oOImiecTBa
(BBIOOpBI, ONMPOCHI U Mp.), YMEHMEM B3aUMOJCICTBOBaTh C COLMAIbHBIMH HMHCTHUTYTaMu B
COOTBETCTBUH € UX (QYHKIMSIMU M Ha3HAUEHUEM.

[TaTproTHYecKOe BOCIIUTAHUE:

c(OpMHPOBAHHOCTBIO POCCUNCKOMN IPa’KIaHCKON NACHTUYHOCTH, YBAXKEHUS K MPOIIJIOMY U
HACTOSIEMY POCCUHCKON MAaTEMATUKHU, IEHHOCTHBIM OTHOIIEHUEM K JTOCTUKEHUSAM POCCUHUCKUX
MaTE€MaTUKOB U POCCUMCKON MaTeMaTHYECKOW ILIKOJIbI, K MCIOJIb30BAHUIO OTUX JOCTHKEHHUN B
JIpYTUX HayKax, TEXHOJIOTUSX, chepax SKOHOMHUKH.

JlyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHHUS:

OCO3HAaHMEM JyXOBHBIX LEHHOCTEH pOCCHICKOro Hapoaa; CcHOpPMUPOBAHHOCTHIO
HPaBCTBEHHOI'0 CO3HAHMS, dTUYECKOrO IOBEICHHUS, CBA3aHHOIO C MPAKTUYECKUM IIPUMEHEHUEM
JOCTH>)KEHUN HAyKW U JIEATEIBHOCTBIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKJIANa B IOCTPOEHUE
YCTOMYHUBOTO OYAYIIEro.

DCTeTN4ECKOe BOCIIUTAHUE:

JCTETUYECKUM  OTHOLIEHWEM K  MHUpPY, BKIIOYasd OCTETUKY  MAaTeMaTH4EeCKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, pEIIeHUH, pacCyXIE€HUNH; BOCIPUUMYHUBOCTHIO K
MaTE€MaTUYECKUM ACTIEKTaM Pa3IndHbIX BUJIOB UCKYCCTBA.

Pu3nuecKoe BOCIIUTAHKE:

c(OPMHPOBAHHOCTBIO YMEHHS MPHUMEHSATh MaTeMaTW4YecKHe 3HaHUsS B HHTEpecax
3I0pOBOr0 M Oe3omacHOro obpasza H3HU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3J0POBbBIO
(3mopoBoe muTaHue, cOaTaHCUPOBAHHBIA PEXKUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
AKTUBHOCTh); (PM3NYECKOTO COBEPIICHCTBOBAHUSA, NMPHU 3aHATUSAX CHOPTUBHO-03/JOPOBUTEIILHON
JIEATEIIbHOCTBIO.

TpynoBoe BOCIUTaHHE:



TOTOBHOCTBIO K TPy, OCO3HAHUEM IIEHHOCTH TPYIOJIOOUS; MHTEPECOM K Pa3THYHBIM
chepam pohecCHOHATLHOW ACSITELHOCTH, CBSI3aHHBIM C MAaTEMATHKON U €€ MPUIIOKEHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBHIOOP Oymymieit mpodeccun u peaan3oBeIBaTh COOCTBEHHBIC
JKU3HEHHBIC IUIAHBI, TOTOBHOCTBIO M CIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa30oBaHUIO U
caM000pa30BaHHUIO Ha TPOTSHKCHUH BCEH KU3HU; TOTOBHOCTHIO K aKTHBHOMY YYaCTHIO B PEIICHUN
MPAKTUYECKHX 3a7a4 MaTEMAaTHIECKON HAPaBICHHOCTH.

DKOIOrMYECKOE BOCIIMTAHUE:

c(OPMHUPOBAHHOCTHIO JKOJOTUYECCKOM KYJIBTYPhl, IMOHUMAHHEM BIHUSHHUSA COLUAIBHO-
9KOHOMHMYECKHX IPOIECCOB Ha COCTOSHHUE IPHUPOJHOM W COLMAIBHOW CpPEIbl, OCO3HAHHWEM
I00ATFHOTO — XapakKTepa JKOJOTMYECKHX  MpoOJieM; OpUEHTAlel Ha  [pPUMEHEHHE
MaTeMaTUYECKUX 3HAHUMN JUIsl pelIeHMsl 3a7ad B O00JIaCTU OKPYXKAloUIe cpelbl, IIIaHUPOBAHUS
MOCTYIIKOB M OIEHKH UX BO3MOXHBIX ITOCIICICTBUI JIJIsI OKPY)KAFOIIEH CPEJIbI.

LleHHOCTH HAYYHOTO ITO3HAHMS:

c(OPMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKH U OOLIECTBEHHOW MPAKTUKH, TOHUMAaHHEM MaTeMaTHYECKOW HayKH Kak c(epsl
YeJIOBCUYECKON JCATEIbHOCTH, ITAllOB €€ Pa3BUTHSA W 3HAYUMOCTHU JUIS Pa3BUTHS LUBUIN3AINY;
OBJIAJICHUEM SI3bIKOM MAaTEMATUKU U MaTEMAaTUIECKON KYJIbTYpOr KaK CpeJCTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OC}’IIICCTBJI?ITI) HpOCKTHYIO nu I/ICCJICIIOBaTeJH)CKyIO NCATCIIBHOCTD I/IHI[I/IBI/IIIyaJ'II)HO

U B IpymIe.

METANPEAMETHBIE PE3YJIbTATDBI

MertanpeamMeTHbIe pe3yabTaThl OCBOCHHUS MTPOrPaMMBI yaeOHOTO TipeameTa «MaTemMaTHKay
XapaKTEepU3yIOTCS  OBJIAJIECHUEM  YHUBEPCAJIbHBIMH  IMO3HABATEJbHBIMU  JICHCTBUIMU,
YHUBEPCAIbHBIMM KOMMYHHUKATUBHBIMU JCHCTBUSMH, YHHBEPCAIbHBIMU PETYISTUBHBIMU
JECUCTBUSIMU.

1) YHuBepcanbHble MO3HABATEJbHBIE JISHCTBUS, 00ecreunBaoT GOpMUPOBaHNE 0Aa30BBIX
KOTHUTUBHBIX MPOIECCOB 00yJaronuxcsi (OCBOGHHE METOJIOB MO3HAHUS OKPYXKAIOIIET0 MHUPA;
MIPUMEHEHHUE JJOTUYECKUX, UCCIIEIOBATEILCKUX OMepalnii, yMeHui padboTtaTts ¢ mHMOpMaIue).

ba3oBble nornueckue NeUCTBUS:

BBISIBJISITH M XapaKTEPH30BaTh CYIIECTBEHHbIE MPU3HAKU MAaTEMAaTHUECKUX OOBEKTOB, MOHATHUH,

OTHOIIICHUNA MEXAY TMOHATUSAMU;, (HOPMYIUPOBATH OIPEACICHHUS TOHATUM, YCTaHABIMBATH

CYIIIECTBEHHBIN MPU3HAK KJIacCH(PHUKAIUU, OCHOBAHUS ISl 0000IIEHNs U CPaBHEHUS, KPUTEPUU

MIPOBOJIMMOIO aHAJIN34;

BOCTIIPUHUMATh, (OPMYIUPOBAaTH W MPEOOpPa3OBHIBATH CYXKACHUS: YTBEpAUTEIbHBIE U

OTpHUIIATENIbHbIE, €IMHIUYHBIE, YaCTHBIE U OOIINE; YCIOBHEIE;

BBISIBIIAITh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MTPOTUBOPEYHS B (paKTax, JaHHBIX,

HAOMIOJIEHUSAX U YTBEPXKACHHSIX; TpeiaraTh KPUTEPUU 7S BBISBICHUS 3aKOHOMEPHOCTEH U

IIPOTUBOPEYUH;

JienaTh BBIBOABI C HCIOJIB30BAHMEM 3aKOHOB JIOTHKH, JEAyKTUBHBIX M WHIYKTHBHBIX

YMO3aKII0YEeHNUH, YMO3aKIIIOUEeHUH 110 aHAJIOTUH;

MPOBOJIUTh CAMOCTOSITEIBHO JOKAa3aTeIbCTBA MAaTEeMaTHUYECKUX YTBEPKICHUU (MpsSMbIE U OT

MPOTUBHOTO), BBICTpAWBaTh AapPryMEHTAIMIO, TPUBOAUTH TMPUMEPHl U  KOHTPIPUMEPHI;

000CHOBBIBAaTh COOCTBEHHBIE CYXKICHHSI U BHIBOJIBI;

BBIOMPATh CHOCO0 pemieHusl yuyeOHOW 3amavyu (CpaBHHBATh HECKOJBKO BApHUAHTOB PEUICHUS,

BBIOMpaTh HaNOOJIee MOIXOSAIINN C YIETOM CAaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHUEB).
bazoBble nccnenoBaTenbCKue qENCTBUSA:



UCIIOJIb30BaTh BOMNPOCHl KaK MCCIEAOBATEIbCKUNA HHCTPYMEHT TMO3HAHUSA, (POPMYIHPOBATH
BOTIPOCHI, (UKCUPYIOIIME NIPOTHBOpEYHE, NpoOJIeMy, YCTaHABIMBATH HCKOMOE W JAaHHOE,
(dbopMHpOBAThH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHI0, MHEHHE;
MIPOBOJAMUTH CAMOCTOSITENIbHO CIUTAHUPOBAHHBINM SKCIIEPUMEHT, UCCIEAOBaHNUE IO YCTaHOBJICHUIO
OCOOCHHOCTEl MaTeMaTU4ecKoro OOBEKTa, SIBJICHHS, MPOIECCa, BBISIBICHUIO 3aBUCHUMOCTEH
MEXy 00bEKTaMH, SIBJICHUSMH, IPOLIECCAMU;
CaMOCTOSITENNbHO (OPMYIUPOBaTh OOOOIIEHHST M BBHIBOABI IO pe3yabTaTaM IPOBEAEHHOTO
HAOJI0/IEHUS], UCCIIeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3yJIbTaTOB, BBHIBOJOB U
000011IeHMI;
IIPOrHO3MPOBATh BO3MOXHOE PAa3BUTHUE IPOIIECCA, a TAKXKE BBIIBUraTh MPEANOIOKEHUS O €ro
Pa3BUTHU B HOBBIX YCIIOBHSIX.

Pa6ota ¢ nuadopmanueii:
BBISBJIATH ACPUIUTHI MH(OpMALIUU, JAaHHBIX, HEOOXOAMMBIX MJii OTBETa HA BONPOC U IS
pelIeHus 3a/1a4H;
BBIOMPATh HH()OPMAIIHIO U3 UICTOYHUKOB PA3IMYHBIX TUIIOB, aHATU3UPOBATh, CHCTEMATH3UPOBAThH
Y MHTEPIPETUPOBATh HH(OPMALIMIO PAa3IMYHBIX BUJOB U (DOPM MPEACTABICHHUS;
CTPYKTYpUPOBaTh HH(POPMAIIMIO, MPEICTaBISATh €€ B pa3iMuHbIX (Qopmax, HUILUIIOCTPUPOBATH
rpadu4ecKu;
OLICHUBATh HAAEKHOCTH HH()OPMAIIHH MO CAMOCTOSATEIEHO C(HOPMYITHPOBAHHBIM KPUTEPHSIM.

2) YHuBepcalbHble KOMMYHMKATHBHBbIE JIEHCTBUS, 00ECHEUYHUBAIOT CHOPMUPOBAHHOCTH
COLIMAJIbHBIX HABBIKOB 00YYaIOIINXCSI.

OO61ueHue:
BOCIPUHUMATh U (POPMYIHPOBATH CYXKACHHSI B COOTBETCTBUU C YCIOBUSMU U LIETISIMU OOILEHUS;
SICHO, TOYHO, TPAMOTHO BBIPA)KAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U TMCbMEHHBIX TEKCTaX, JaBaTh
MOSICHEHUS 110 X0y PEIIEHUS 3a/1a4yl, KOMMEHTUPOBATh MOJYYECHHbBIN PE3yJIbTaT;
B X07i€ 00CY>KJIeHHs 3a/1aBaTh BOIIPOCHI 10 CYILIECTBY 00CYK/1aeMOM TeMbI, MPOOJIEMBI, pelIaeMoi
3a/1a4M, BBICKA3bIBATh WJIEH, HALIEJICHHbIC HAa TMOUCK PEIICHHUS; CONOCTABIATh CBOU CY)KJEHUS C
CYKICHHUSIMH JIPYTHX YYaCTHHKOB JUANOra, OOHapyXKMBaTh pa3ilyude M CXOJCTBO IMO3UIUI; B
KOPPEeKTHOH (opme hopMyIMpoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;
IPEJCTaBIATh PE3yNbTaThl pPELIEHUS 3aJauM, SKCIEPUMEHTa, WCCIEIOBaHUs, MPOEKTa;
CaMOCTOSITENIbHO BBIOMPATh (OpMaT BBICTYIIJICHUS ¢ YYETOM 3aja4 IPE3EHTAMU U 0COOEHHOCTEN
ayJIUTOPHH.

CoTpyIHUYECTBO:
MOHMMATh U UCTOJIb30BaTh MPEUMYILIECTBA KOMAH/IHOM U MHANBUAYAIbHON paOOThI TP PELLIECHUU
yueOHBIX 3aJay; NMPUHUMATh LEJb COBMECTHOH JAeATEIbHOCTH, IUIAHWPOBATH OpPraHU3aIUIO
COBMECTHOM paboOThI, pacmlpeneisTb BUIbl pabOT, JOroBapHBAThCSA, OOCYKIaTh Mpolecc U
pe3yabTaTr paboThl; 0000IIaTh MHEHUS! HECKOJIBKUX JIFOJICH;
y4acTBOBATh B TPYMNIOBBIX (hopmax paboThI (00CYKaeHUsI, 0OMEH MHEHH, «MO3TOBBIC IIITYPMBI)
Y UHBIE); BBIMOJIHATH CBOIO YaCTh paOOThI M KOOPJIMHUPOBATH CBOU AEUCTBUS C IPYTUMHU YWIEHAMU
KOMaH/bl; OILIEHWBAaTh KadecTBO CBOETO BKJIaga B OOMUH MPOAYKT MO KPHUTEPHUSIM,
c(hOpMyIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

3) YHuBepcaibHbIE peryJasiTUBHbIE 1eHCTBUSA, 00ecreuynBaoT (OPMUPOBAHNE CMBICIIOBBIX
YCTaHOBOK U JKU3HEHHBIX HAaBBIKOB JINYHOCTH.



Camoopranu3zanus:

COCTABIIAThH IJIaH, AJTOPUTM pPEIICHHs 3a7add, BHIOMPATh CIOCOO pEeHIeHUs C y4ETOM
UMEIOIINXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTUPOBATH
BapHaHThI pEUICHUH ¢ y4€TOM HOBOM MH(OPMALIUY.

CaMOKOHTPOJIb:

BJIQJICTh HABBIKAMHU TO3HABATEIHHOW PEQIICKCHMH KaK OCO3HAHUS COBEPIIACMBIX JEHCTBUU U
MBICIUTENIBHBIX IPOLECCOB, UX PE3YIbTATOB; BIAJAETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS
Ipoliecca U pe3ynbTaTa pelieHNns MaTeMaTUYECKON 3a1a4u;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPU PEIIEHUH 33]a4H, BHOCUTh KOPPEKTUBbI
B JICSITEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWJICHHBIX OIIUOOK, BBISBICHHBIX
TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATa LIETU U YCIOBUSIM, OOBSICHATH IPUYMHBI JOCTHXKEHUS WIN
HEJIOCTH)XCHUS PE3YyIbTaTOB AEATEILHOCTH, HAXOUTH OMIKUOKY, 1aBaTh OLICHKY IPUOOPETEHHOMY
OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K xonny o6y4yenus B 10 kiacce 00y4aronuiics nNoJiyquT CAeAYyIOIINUE TPEAMETHBIC PE3YJIbTATHI:
Yucina ¥ BBIYMCIEGHHUS: ONEPUPOBATH MOHATHAMM: PAaLMOHAIBHOE U JIEHCTBUTEIBHOE YUCIIO,
OOBIKHOBEHHAsl U JECATUYHAas ApoOb, MPOLEHTHI; BBIIOJHATh apUPMETHUYECKHE ONepaluu ¢
pPALMOHATIBHBIMU M JICHCTBUTENIBHBIMUA YHMCIAMM; BBINOJHATE HPUOJIM)KEHHBIE BBIYUCIICHMUS,
UCMONb3Yysl NpaBUiIa OKPYIVIEHUs, JleNlaTh NPUKUAKY U OLEHKY pe3yibTaTa BbIYHCICHUH;
ONEepUpOBATh MOHATUSAMH: CTENEHb C ILEJIbIM IIOKa3aTeleM, CTaHgapTHas Qopma 3amnucu
JEHCTBUTENBHOTO YMCIa, KOPEHb HAaTypalbHOW CTENEHH, MCIOJIb30BaTh MOIXOIAIIYI0 (popmy
3anyucy JEHCTBUTENBHBIX YHUCEN JJIs pEeLIeHUs MPaKTUUECKUX 3a7ayd U MpPEeICTaBICHUS JaHHBIX;
OIepUPOBATH MOHATUSAMU: CUHYC, KOCUHYC U TAHT€HC IIPOU3BOJIBHOIO YIJIa, UCIIOJIb30BATh 3aIIUCh
IIPOM3BOJILHOTO yrjla yepe3 00paTHbIe TPUTOHOMETPpHUECKHE (QYHKIUH.

YpaBHeHHs] H HEPABEHCTBA: ONEPUPOBATh MOHATUSAMHU: TOKIECTBO, YPAaBHEHUE, HEPABEHCTBO,
L[eJI0€, pPAalMOHAIBHOE, HPPALMOHAIBHOE YpPaBHEHUE, HEPABEHCTBO, TPUTOHOMETPUYECKOE
YpaBHEHHE; BBIIOJIHATh NpPeoOpa3oBaHMUsl TPUTOHOMETPUUECKHUX BBIPAKEHUM M periarh
TPUTOHOMETPUUYECKHE YPABHEHUS; BBINOJHATH IPEeoOpa3oBaHUs LENbIX, PAlUOHAIBHBIX H
UPpPALMOHATBHBIX BBIPAKEHUH U peliaTb OCHOBHBIE THIMBI 1EJbIX, pPalMOHAIbHBIX U
UPPalMOHATIBHBIX YPaBHEHUN 1 HEPABEHCTB; IPUMEHATh YPaBHEHUS U HEPABEHCTBA JUIsI PEeLLIeHUs
MaTeMaTHUYeCKUX 3aJad U 3aJad M3 pa3JIM4YHbIX 0OJacTel HaykKu M peaJbHOM KHU3HU;
MOJIEJIMPOBaTh PEajbHbIE CUTYallUH HA SI3bIKE alreOphl, COCTABISATH BBIPAKEHUS, ypaBHEHUS,
HEPAaBEHCTBA IO YCJIOBHUIO 3aJaud, HCCIEIOBATH IOCTPOCHHbIE MOJENU C HCIOJIb30BAHUEM
ammapara ajireOpsbl.

@OyHKIMU W Trpa@uKH: ONEpUpOBaTH MOHATUAMH: (YHKIMS, CIOCOOBI 3aJaHus (DYHKIHH,
00J1aCTh OIpeJieIeHUs] U MHOXKECTBO 3HauUeHUH QyHKIUM, rpaduk QyHKIIUH, B3aHMHO OOpaTHbIE
(GyHKLIMY; ONepupoBaTh MOHATUSMH: YETHOCTh M HEYETHOCTh (YHKIHMHM, HYIH (QYHKLUH,
MIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA; UCIOJIb30BaTh rpa@uKku (YHKIUM JUIsl pelieHusl ypaBHEHUN;
CTPOUTH U YUTATh rpapuKy JTUHEHHON (YHKIINH, KBaAPATUUHON (HYHKIIUH, CTETIEHHON (YHKIINH
C LeJbIM IOKa3aTeseM; MCIOJIb30BaTh Tpa@uku (QYHKUIUH A7 HCCIEOBAHUS IPOLECCOB U
3aBUCUMOCTEM IpPHU PELIEHWU 33Jad W3 JPYruxX Yy4eOHBIX NPEIMETOB U pEalbHOW KMU3HH,
BBIpa)KaTh (POPMYJIaMHU 3aBUCUMOCTH MEXIY BEIMYMHAMHU.



Havaa MareMaTH4yeckoro aHajaM3a: ONEpUPOBATh  IOHATUSMH:  IOCIIEIOBATEIbHOCTD,
apudmeTHyecKas 1 reOMETpUIEcKasi PO PECCHU; OTIEPHPOBATH MOHATUSAMU: OECKOHEUHO yObIBAIOIIIAS
TeOMETPUUECKast TPOTPeccHsi, CyMMa OECKOHEYHO YOBIBAIOIIECH TI'€OMETPHYECKOH IpOrpeccuu;
3a7aBaTh  IIOCJIENOBATEIBHOCTA  Pa3IMYHBIMKA  CHOCOOAMH;  MCIIONb30BaTh  CBOWCTBA
TIOCJIE/IOBATENbHOCTE U NPOrpecCHid ISl PELICHUs] pealbHbIX 33/1a4 IPHUKIAJHOIO Xapakrepa.
MHoxecTBa M JIOTMKA: ONEpUPOBATh IMOHATUSIMU: MHOXKECTBO, ONEpallMd HaJ MHOXECTBaMH;
UCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN amapar JUisi ONMCaHUsI peallbHbIX IIPOLIECCOB U SIBJIEHUH,
IpU pElIeHWH 3alad U3 JAPYTrHX YYeOHbIX MPEAMETOB; ONEPUPOBATh HMOHATHAMHU: ONIpeEesIeHHE,
TeopeMa, CIIEJICTBHE, 10Ka3aTeIbCTBO.

K konmy o0yvenuss B 11 kiacce oOy4aroluiicsi MOJIYYUT CIICAYIOIIME MPEIMETHBIC PE3YIIbTaThI:
Yucna M BBIYMCIEHMS: OIEPUPOBATh IOHATUSAMU: HATYPAJIbHOE, ILIEN0€ YHCIIO, HCIOJIB30BaTh
NPU3HAKYU JISTMMOCTH LEJIbIX YMCE, Pa3/IOAKEHHE YMCiia Ha POCTbIE MHOXKUTENH JUIS pellieHus 3a/a4;
OIIePHUPOBATH IIOHATHUEM: CTETICHB C PAIIMOHATIBHBIM [TOKA3aTeIIEM; OTIEPHPOBATH MOHSTHAMHE: JIOTApUPM
YyCyIa, AECATUYHBIC U HATYpallbHbIE JOrapu(MBbl.

YpaBHeHHs] M HEpPaBeHCTBA: IPUMEHITh CBOICTBA CTENEHU Ul NPeoOpa3oBaHMs BBIPAKEHUH,
OIIepUPOBaTh TOHATUAMH: TIOKA3aTeIbHOE YpPaBHEHHE M HEPABEHCTBO, PEIIaTh OCHOBHBIE THIIBI
NIOKa3aTeNNbHbIX YPaBHEHUH M HEPABEHCTB; BBINOJIHATH MPE0Opa3oBaHUs BBIPAKEHUH, COAEpKaIX
jorapu(Mbl, ONEPUPOBATh MOHATHAMH: JIOTAPU(PMUYECKOEC YpaBHEHHE WM HEPABEHCTBO, peEIIaTh
OCHOBHBIE THIIbI JIOTAPU(PMHUUECKUX YPAaBHEHUM U HEPABEHCTB; HAXOIUTh PELIEHUs] MPOCTEHIINX
TPUTOHOMETPUYECKUX HEPaBEHCTB; ONEPUPOBATH MOHITUSAMU: CUCTEMa JIMHEHHBIX ypaBHEHUM U ee
PpelleHue, UCIIOIb30BaTh CUCTEMY JIMHEWHBIX YPaBHEHUH /17l pELLIEHUS] IPAKTUUECKUX 33/1a4; HAXOUTh
pelIeHus MPOCTEWIIMX CUCTEM M COBOKYIHOCTEW pPALMOHAIBHBIX YPaBHEHMHI W HEPABEHCTB;
MOJIENIMPOBATh peajbHble CUTYallMd Ha S3bIKE aireOpbl, COCTABIATH BBIPAXKEHHS, YpaBHEHMS,
HEPABEHCTBA U CUCTEMBI T10 YCJIOBHUIO 3a]1aul, MCCIIEN0BATh TOCTPOSHHBIE MOJIENH C UCIIOIb30BaHUEM
anmapara anreopsbl.

@OyHknMM M rpaguKH: ONEepUpOBaTh TMOHATUSAMU: TEpUOAMYECKast (DYHKIMS, NPOMEXYTKH
MOHOTOHHOCTH (DYHKLIMHM, TOYKHU SKCTpeMyMa (YHKIMH, HauOojbllee M HauMEHbIIEEe 3HAYEHUs
(GYHKIMM Ha TPOMEXKYTKE, UCIONb30BaTh MX JUI UCCIEAOBaHUS (YHKIMH, 3aJaHHOM IpadukxoM;
OIepUpOBaTh MOHATHSMHU: Tpa(uKy IOKa3aTeNbHOM, JIOTapu(PMUUECKOM M TPUTOHOMETPHUYECKUX
GbyHKIMH, n300pakaTh UX HAa KOOPAWHATHOM IJIOCKOCTU U MCIIONb30BATh Il PELICHUs] YpaBHEHUN 1
HEPaBEeHCTB; M300pakaTb Ha KOOPAWHATHOW IUIOCKOCTH TIpadMKU JIMHEHHBIX YypaBHEHMH W
UCIIOJIB30BATh MX JUIS PEILICHUs] CUCTEMbI JIMHEHHBIX YPaBHEHHIA; HCIIOJIb30BATh IPAQUKH (QYHKIHN IS
UCCIIeIOBaHUS MPOLIECCOB U 3aBUCUMOCTEHN U3 APYTUX YUEOHBIX TUCIUILIIH.

Havaia MaTreMaTM4ecKoro aHajiM3a: OINEpUPOBATh TOHATHUSAMU: HeETpepbIBHAS — (DyHKIHS,
npou3BoHAs (YHKIMM, UCMOJIB30BaTh F€OMETPUUYECKU U (DPU3NUECKUI CMBICI MPOM3BOIHOM s
pelIeHys 3a/1a4; HaXOUTh ITPOU3BO/THBIE AJIEMEHTAPHBIX (PYHKIIMH, BBIYUCIISATH POM3BOAHBIE CYMMBI,
MPOW3BENICHNS, YaCTHOrO (PYHKIIMH; HCMOJB30BaTh MPOU3BOJAHYIO Ui HcCleoBaHUs (YHKIMU Ha
MOHOTOHHOCTb M 3KCTPEMYMBI, MPUMEHSTh PE3yJbTaThl UCCIEAO0BAHUS K MOCTPOCHUIO IpauKoB;
UCIIOJIb30BaTh IPOM3BOAHYIO ULl HAXOKACHWS HaWJIY4IIEro PELEHUs B NIPUKIIAHBIX, B TOM YHUCIE
COIMAJIbHO-9KOHOMUYECKHX, 33/layax; OIepUpOBaTh IOHATUSMHU: TEepBOOOpasHass W HHTErpal,
NOHUMAaTh TEOMETPUYECKUH U (PU3MUECKUH CMBICT MHTErpajia; HaXOAWUTh MEpBOOOpa3HbIE
SJIEMEHTAPHBIX (YHKUMHA, BBMUCIAT uHTerpan 1o ¢opmyne Heriotona—JleiiOauia; pemath
NPUKIAAHbIE 3aJadd, B TOM YHUCIE COLMAIBHO-?)KOHOMHUYECKOTO M (DPU3MUYECKOro XapakTepa,
CpeICTBAMM MaTEMAaTHUYECKOT0 aHaJIM3a.



TEMATHYECKOE INTAHUPOBAHHUE

[TPOI'PAMME

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiejioB U TeM (undposBbie)
Konrpoabnbsie IIpakruuyeckue
n/n NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
. MIjO)KeCTBa paI_II/IOHaJ'IBHII;IX u y . BuGmorexa LOK
€MCTBUTENBHBIX Yncen. PalinoHanbHbIe
A H https://m.edsoo.ru/1568aba3
YpaBHEHHUS U HEPABEHCTBA
2 Oyukiun u rpaduku. CTeneHs ¢ HelbM 6 bu6nmorexa LIOK
[IOKa3aTelIeM https://m.edsoo.ru/1568aba3
3 Apudmerndeckuii KOpeHb N—0 CTETICHU. 18 1 Bbu6moreka [JOK
HppanmoHaibHble ypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
(o)
4 T (1)/11?"1\(/)[1}{]2];& nn. TpUroHoMeTpuUeCcKre 22 1 bubmorexa HOK
p pHu-Ip p https://m.edso0.ru/1568aba3
ypaBHEHUS
5 ITocnemoBaTeIbHOCTH U IIPOTPECCHU 5 bubmorexa HOK
a porp https://m.edsoo.ru/1568aba3
6 [ToBTOpEeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 3 1 bubmmoreka IIOK
3HAHUI https://m.edso0.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 68 4 0



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
KonTpoabubie IlpakTuueckue
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchbl
. (rleeneHb c paI_[I/IZ)HaJ'ILHHM I—IEOKaSaTeHCM. b . BuGmorexa LOK
okazarenbHas pynkuus. [lokazarenbHbie https.//m.edsoo.ru/fl1cAafd
YpaBHEHHUS U HEPABEHCTBA
, ﬁorapn$w/mec1<aﬁ byHKIHS. b Butmorexa LOK
orapru(MHUECCKHUE YPaBHCHUS U
P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
1| rontm Tomrommne . 1 Batamorera LIOK
p P p https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
bu6 OK
4 [IponsBonHas. [IpuMeHeHne Mpon3BOIHOM 24 1 hgpsj,l:l;ll(r);.egasi.ru /f11cdafd
5 HaTerpan u ero npuMeHEHUS 9 Bubmmorexa LIOK
P P https://m.edsoo.ru/f11c4afd
bu6mmorexa [IOK
6 C 5 12 1
MCTEMEL YpaBHerHi https://m.edsoo.ru/f11c4afd
7 HarypanbHbie U 1IeIBIC YKCla 6 bubmmorexa LIOK
P H https://m.edsoo.ru/f11c4afd
8 [ToBTOpenue, 06001IeHNE, cCUCTEeMaTH3aIUs 18 5 bubmuoreka [JOK
3HAHUH https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10
1 102 6 0

[MPOT'PAMME



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd

MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA30BATEJIbHOM ITPOT'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3oBanusi
pe3yjabTara
1 Yucia 1 BIYUCICHUS
11 OnepupoBaTh NOHATHUAMU: PALUOHAIBHOE U JCHCTBUTEIBHOE YMUCIIO,
' OOBIKHOBEHHAsI U JECSATUYHAs APOOb, TPOLEHTHI
19 BeImonHAT,  apudMETHYECKHE Olepalud C  PalHOHAIBHBIMH U
' JEHCTBUTENbHBIMH YUCIaMU
13 BoimonuaTe  mpuOMIKEHHBIE  BBIUMCICHHS, HCIONB3Yys  IIpaBHIIa
' OKPYTJICHUS, IeIaTh MPUKUIKY H OIICHKY PE3yJIbTaTa BRIYUCICHUN
OniepupoBaTh MOHATUSIMH: CTEIIEHb C LIEJIBIM TOKa3aTesIeM, CTaH1apTHas
14 (dbopMa 3anucu IeHCTBUTEIBHOTO YKCIa, KOPEHb HATYypalbHOU CTEINEHHU;
' KCIIOIB30BaTh MOAXOASAIIYI0 (DOPMY 3alUCH NCUCTBUTEIBHBIX YUCET IS
pelIeHrs MPaKTUIECKHX 33724 U TPECTABICHUS JaHHBIX
OnepupoBarh NMOHATUSAMU: CHHYC, KOCHHYC M TaHTE€HC MPOHU3BOJILHOTO
15 yrila; WUCIMOJIb30BaTh 3allMCh IPOU3BOJIBHOTO yria uepe3 oOpaTHbIE
TPUTOHOMETpHUECKUE (HYHKIIUU
2 VYpaBHEHMs U HEPABEHCTBA
OnepupoBaTh MOHATHIMHU: TOXKJIECTBO, YPaBHEHHE, HEPABEHCTBO, 1I€J10€,
2.1 paloHaIbHOe, UppaIlMOHATIEHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPAaBHEHHE
29 BeImonHATE  TipeoOpa3oBaHUsl TPUTOHOMETPUYECKHX BBIPAKCHHH U
' pelaTh TPUrOHOMETPUUECKUE YPaBHEHUS
BrImonHATE TpeoOpazoBaHus HENbIX, PAIIHOHATBHBIX U UPPALMOHATBEHBIX
2.3 BBIDOKCHUH W peniatb OCHOBHBIC THIBI IIEJBIX, PAIllHOHAIBHBIX U
WppallMOHATFHBIX YPAaBHEHUI U HEPABEHCTB
24 [IpuMeHsITh ypaBHEHHS] M HEPAaBEHCTBA JJIs PEIICHUS MaTeMaTHYEeCKHX
' 3a/1a4 ¥ 3a]1a4 U3 Pa3TuIHbIX 00JacTel HAYKH M peaTbHOM KU3HU
MopnenupoBaTh peajbHble CUTyalldd Ha S3bIKE aireOpbl, COCTABIATH
2.5 BBIPKEHUS, YPABHEHUs, HEPABEHCTBA IO YCIOBHIO 33/1a4M, UCCIIEA0BATh

MMOCTPOCHHBIC MOACIIN C UCITOJIb30BAHUCM allrapara aHFGGPLI




OyHK1IMU U Tpaduku

OnepupoBarh MNOHATUAMU: (YHKIUS, CIOCOOBI 3afaHus (QyHKIUH,

3.1 00JIacTh ONpeAeNeHUsT W MHOXKECTBO 3HAYCHUH (QYHKIUH, Tpadux
(dbyHKIIMH, B3aUMHO 0OpaTHbIC PYHKITUN
3.2 OnepupoBarh MOHATUSIMH: YETHOCTh U HEUETHOCTb (YHKIUH, HYIU
' (GyHKINH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonp3oBathk rpaguky GyHKIMHA U1 peLIeHNs] ypaBHEHUH
3.4 Crpoutpb W uyMTaTh TpadUKd JHUHEHHOW (QYHKUIUHM, KBaApaTHUYHOU
' (GbyHKIUY, cTeNeHHON (PYHKIINU C IIeNBIM [T0Ka3aTeaeM
Hcnonp3oBare Tpaguku (QyHKOWA Ui WCCIENOBaHUS MPOIECCOB U
35 3aBUCHMOCTEH MpU pEIIeHUU 3a/ad U3 APYTUX Y4eOHBIX MPEAMETOB U
' peambHOM  JKU3HHM, BBIpaXKaThb (OPMYIAMH  3aBHCHUMOCTH  MEXKIY
BEJTMYUHAMU
4 Havana matematuyeckoro ananusa
a1 OnepupoBaTh MOHATUSMU: [OCIIEIOBATEIBLHOCTh, apu(MeTHUecKas u
' reoMeTpuyecKas porpeccun
OnepupoBaTh MNOHATUAMU: OECKOHEUHO YOBIBaroIlasi TreoMeTpuyecKas
4.2 mporpeccusi, CcymMma OECKOHEYHO YOBIBAaIOIIEW TIeOMEeTPUYECKON
MIpOrpeccuu
4.3 3asaBaTh MOCIIEIOBATEIFHOCTH PA3JIMYHBIMU CIIOCOOAMU
A4 Hcnonb30Bare CBOMCTBA MOCIENOBATENBHOCTE W MPOTPECCUNA IS
' pelIeHrs peabHbIX 3aJa4 MPUKJIaJHOTO XapaKTepa
5 MHoOXecTBa U JIOTHKA
5.1 OnepupoBaTh MOHIATUSIMHU: MHOKECTBO, OTIEPAIIMH HAJI MHOYKECTBAMU
Hcnonb30BaTh TEOPETHKO-MHOKECTBEHHBIM ammapar [uis ONHCAHUS
5.2 peabHBIX MPOLIECCOB U SIBIICHUM, TPH pEIIeHUH 33/1a4 U3 JPYTUX YIeOHBIX
MIpeIMETOB
53 OnepupoBaTh  TMOHATUSIMU:  OINpeEZeNieHue, TeopeMa, CIEJICTBUE,

JA0Ka3aTCJIbCTBO




11 KUIIACC

Kon IIpoBepsiemble npeAMeTHBIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMoOro .
0o0pa3oBaTeJbHOM MPOrPaMMBbl CpeHero o01ero odpa3soBanusi
pe3yJbTara
1 Uucna 1 BBIYUCIICHUS
OnepupoBarh MOHATUSMU: HATypaJIbHOE, 1I€JI0€ YUCIIO0; UCIOIb30BATh
11 MPU3HAKU JEIUMOCTH LEJbIX YMCEII, PA3JIOKEHUE YMCIIa HA MPOCThIE
MHOKUTENH JUIsl pEHICHUs 3a/1a4
1.2 OnepupoBarh MOHATHEM: CTEIIEHD C PALlMOHAIBHBIM [10KA3aTEIEM
. OnepupoBaTh MOHATUSAMHU: JorapudM uucia, JECATHUUHBIE U
' HaTypaJIbHbIE TOTapU(PMBI
2 VYpaBHEHUs U HEPABEHCTBA
[IpumeHsTh CBOWCTBA CTEMEHHU JUIsI MPEOOpa30OBaHMS BBIPAKEHUH,
2.1 OIIEpUPOBATh MOHATUAMU: MTOKA3aTEIbHOE YPAaBHEHUE U HEPABEHCTBO;
pelIaTh OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPABHEHHUH U HEPABEHCTB
BoinmonusaTe npeoOpa3zoBaHus BBIpAKEHUH, COAEpKAIIUX JorapudMsl;
95 ONEpUpPOBaTh  MOHATUSAMHU:  JIOTapU(PMUYECKOE  ypaBHEHUE WU
' HEPaBEHCTBO; pelliaTh OCHOBHBIE TUIIbI JIOTApU(PMUUIECKUX YpaBHEHUH U
HEpaBEHCTB
2.3 HaxoauTs perienns npocTeNINX TPUTOHOMETPUYECKUX HEPABEHCTB
OnepupoBarh MNOHATHSAMM: CHCTEMA JIMHEHHBIX YpaBHEHMH U €€
2.4 pellIeHre; UCII0Ib30BaTh CUCTEMY JIMHEWHBIX YPaBHEHUH /ISl pellieHus
IIPaKTUYECKHX 3a7a4
’5 Haxomute pemeHus NpOCTEMIINX CHCTEM M COBOKYIHOCTEU
' paloOHaIbHBIX YPABHEHUM U HEPABEHCTB
MonennpoBaTh peajbHble CUTyallUM Ha SI3bIKE aireOpbl, COCTaBIISThH
28 BBIPAKEHUS, ypaBHEHUS], HEPABEHCTBA ¥ CUCTEMBI 10 YCJIOBHUIO 33/1a4H,
' UCCIIEIOBaTh IOCTPOEHHBIE MOJENHU C MCIOJIb30BAaHUEM ammapara
anreOpbl
3 OyHKIHH U TpaduKH
OnepupoBaTh MOHATUSAMH: TepHOANYECKasT (QYHKIUSA, MPOMEKYTKH
31 MOHOTOHHOCTH (DYHKIIUH, TOUKU dKCTpeMyMa (yHKLIUHU, HanOobliee 1

HaMMCHbBIIICC 3HAUYCHUA (bYHKHI/II/I Ha MPOMCEXKYTKE; UCITIOJIb30BaTh UX JIJIA

uccaenoBanus (yHKIUH, 331aHHOI rpagKoM




OnepupoBaTh MOHATUAMU: TPAPHUKHU TTOKA3ATEITHHOM, JTOTrapu(HMHAIECKOMN

3.2 U TPUTOHOMETPUYECKHX (YHKLHMI, M300paXkaTh MX Ha KOOPAWHATHOU
IUIOCKOCTHU M UCIIOJIb30BATH JUISl PEIIEHUs YpaBHEHUI U HEPABEHCTB
N300paxxaTh Ha KOOPAMHATHOW IUIOCKOCTH TIpadUKu JIMHEHHBIX
3.3 YPaBHEHUN M HCIONB30BATh MX JUISl PELIEHUS CUCTEMBI JIMHEHHBIX
ypaBHEHUH
34 Hcnonb3oBare rpaduku (GyHKUMN U1 HCCIEAOBaHMS IMPOLECCOB U
' 3aBUCUMOCTEH 13 JPYruX y4eOHBIX TUCIHUILTIH
4 Hauana maremaTn4eckoro aHaiamsa
OnepupoBaTh NOHATHUAMHU: HENpEpbIBHAS (PYHKIMS, MPOU3BOAHAS
4.1 (YHKIIUU; HCIIONB30BATh TEOMETPUYECKUN H  (U3MYECKUN CMBICIT
IIPOU3BOHOM JIJIsl PELICHHUS 3a1a4
45 HaxoauTe nOpoOM3BOIHBIE 3JIEMEHTAPHBIX  (DYHKIUM, BBIYUCIATH
' MIPOU3BOIHBIC CYMMBI, IIPOU3BEICHHS, YACTHOTO (PYHKIIUI
Hcnonp30BaTh MPOM3BOIHYIO [UIS  HMCCIENOBaHUS (YHKIMHA Ha
4.3 MOHOTOHHOCTb U 3KCTPEMYMBbI, IPUMEHATh PE3yJbTaThl UCCIEIOBAHUS
K TIOCTPOCHHIO TpahrKoOB
4 Hcnonb30BaTh NPOM3BOAHYIO JJI1 HAXOXKICHUS HAWIYYIIEro perIeHUs
' B IIPUKJIAIHBIX, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKHUX, 3a/1a4ax
A5 OnepupoBaTh MNOHATHSAMHU: IEpPBOOOpa3Has M HMHTErpayl; MOHUMATh
' reOMeTpUUYECKUN U PU3NYECKUI CMBICI HHTErpaia
46 Haxomute mnepBooOpa3Hble 3JIEMEHTapHbIX (QYHKIMHA, BBIUYUCIATH
' uHTerpai no gopmyne Hetotona — Jleiibuuna
47 Pemats npukiiagHble 3a1a4M, B TOM YHCIIE COLIMATIBHO-3KOHOMHYECKOT O

n (I)I/ISI/I‘{CCKOFO XapaxkTepa, CpeACTBaAMU MAaTEMATUYICCKOTO aHAJIN3a




IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

10 KUIIACC
Kon IIpoBepsieMblii 31eMeHT cOAepP/KAHUA
1 Yucna v BBIYKCICHUS
Parmonanbupie uncna. OOBIKHOBEHHBIE U JECATUYHBIE ApOOHM, TPOLEHTHI,
OeckOoHEYHbIe  MepHoauYeckue Jpobu. Apudmernyeckue omepanuu  C
11 paloHaIbHBIMU YHCIaMU, Ipe0o0pa30BaHMsI UNCIOBBIX BbIpaykeHUN. [IpuMenenue
Ipobeil ¥ MPOIEHTOB ISl pelIeHHs] MPUKIAIHBIX 3a7ad U3 Pa3IMYHbIX OTpacieit
3HAHUM U PEAIbHOM KU3HU
JeWictBuTenpHble  4yKcia.  PalMoHanbHbIE W UPPALMOHAIBHBIE  YHUCITA.
1.2 ApudmeTndeckue omnepanuud ¢ JICHCTBUTENbHBIMU uYHclamu. [IpuOnmxéHHbie
BBIUMCJIEHMS], [IPaBUJIa OKPYTJICHUS, IPUKHJIKA U OLIEHKA pe3yJibTaTa BbIUYMCICHUN
Crenenb ¢ nensiM nokaszareneMm. CrangaptHas ¢opMma 3alUCH JEHCTBUTEIBLHOTO
1.3 yrcna. Mcnonb3oBanue noaxomsimen GopMbl 3aMucy 1eHCTBUTENbHBIX YUCEN IS
pelIeHHs PaKTUYECKUX 3a]a4 U IPECTaBICHUS JaHHBIX
14 ApudmeTnueckuii KOpeHb HaTypainbHOU crerneHu. JlelicTBus ¢ apudmMeTndecKuMu
' KOPHSIMHM HaTypaJbHON CTENEHU
15 CuHyC, KOCHMHYC W TaHI€HC YHCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIOBOTO apryMeHTa
2 VYpaBHEHMS U HEPABEHCTBA
2.1 ToxxaecTBa U TOKIECTBEHHBIE TPE0Opa3OBaHUS
25 [TpeoGpa3oBanue TPUTOHOMETPUYECKHUX BBIPAXKECHUI. OcHoBHbIE
' TPUTOHOMETpHUUECKHUE (HOPMYJIIbI
23 VYpaBHeHue, KopeHb ypaBHeHUs. HepaBeHCTBO, pelieHHE HepaBeHCTBAa. Meron
' MHTEPBAJIOB
2.4 Pemenue nenbix U JpoOHO-paLlMOHAIBHBIX YPAaBHEHUN 1 HEPABEHCTB
2.5 Pemenne nppanvoHaabHbIX YPABHEHUN U HEPABEHCTB
2.6 Pemennie TpUroHOMETPUUECKUX YpaBHEHUI
57 [IprMmeHeHre ypaBHEHU 1 HEPABEHCTB K PEHICHUIO MaTeMaTUYECKUX 3aj1ay U 3a/1a4
' U3 PA3IUYHBIX 00JIaCTel HAYKU U peaibHON KU3HU
3 OyHKIHH U TpaduKh
31 OyHKU, cnocoOsl 3amanus ¢yHkiuu. ['paduk dyaknuu. B3zaumuHo oOpatHbie

byHKIIUN




O6nacth ompeneneHUss U MHOXKECTBO 3HaueHWW O(yukouu. Hymun dyskmum.

32 [IpomexxyTKH 3HAKOMOCTOSAHCTBA. YETHBIC M HEUETHBIC (PYHKIIUU
33 CrenenHass (yHKUMS C HATypaJbHBIM W IIeNbIM Toka3areneMm. EE cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpaduK KOpPHS N-0 CTENEHU
34 Tpuronomerpuyeckas OKpyKHOCTb, OIIPEe/IEeHHEe TPUTOHOMETPUUYECKUX (QYHKLUI
' YKCJIOBOTO apryMeHTa
4 Hauana maTtemaTudeckoro aHaausa
11 [TocnenoBarenbHOCTH, CIIOCOOBI 3aJaHUS IOCIEA0BATEIBLHOCTEH. MOHOTOHHBIE
' [10CJIE10BATEIbHOCTH
Apudmerndeckass W TreoMeTpuyueckass mporpeccuu. beckoHeuyHO yObIBaromas
45 reomerpuueckas nporpeccus. Cymma OeCKOHEYHO yOBIBAaIOLIEH reoMeTpuyecKon
' nporpeccuu. @opMyiia CIOKHBIX IPOLEHTOB. Vcmonb3oBaHUE MPOrpeccUuu Ui
peleHts peabHbIX 3aj]au MPUKIAIHOTO XapaKTepa
5 MHoxecTBa 1 JIOTHKA
MHoxecTBO, omepanuu HaJg MHoXecTBamu. Jluarpammbl Oitnepa — Benna.
5.1 [IpumeHeHne TEOPETHUKO-MHOKECTBEHHOI'O ammapaTa Ui ONMCAHUS PEabHBIX
IPOILIECCOB U SABJICHUH, TP PEILICHUU 3aJay U3 IPYTUX YUEOHBIX IPEIMETOB
5.2 Omnpenenenue, Teopema, CIeICTBUE, 10KA3aTEIBCTBO
11 KJIIACC
Kon IIpoBepsieMblii 3J1EMEHT COAEPKAHMS
1 Yucna 1 BBIYUCTICHUS
11 Harypanbnsle u nensie yncna. [Ipu3Haky JenMMOoCTH HEIbIX YUCE
1.2 Crenens ¢ paoHaNbHBIM ITOKa3aTeraeM. CBONCTBA CTEIIEHH
1.3 Jlorapudm yncna. JlecaTuuHble U HaTypaibHbIE JOrapu(MbI
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 IIpeoOpa3oBanue BBIPAXKEHUH, COACPIKAIIMX JIOTApU(MBI
59 [TpeoOpa3oBanue BoIpaXKEHUN, COAECPIKAIINX CTENEHH C PAl[MOHAIBHBIM
' MoKazaresieM
2.3 [Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB
24 [TokazaTenbHBIC YypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHHS 1 HEPaBEHCTBA




CucteMbl JMHEHHBIX YypaBHEHMH. PelnieHue NpUKIAAHBIX 3a1ad C MOMOIIBIO

25 CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB
28 [IpumeneHne ypaBHEHUH, CHUCTEM M HEPABEHCTB K PEIICHHUIO MaTeMaTHYECKHX
' 3aJa4 M 3a/1a4 U3 Pa3IM4HbIX 00JIacTel HAyKU M peabHON KU3HU
3 OyHKIUU U Tpaduku
Oynkuus. Ilepuonnueckne QyHkxiuu. IIpomMexyTKn MOHOTOHHOCTH (DYHKIMH.
3.1 MaxkcumymMbl 1 MUHMUMYMBI GyHKunu. HaunOospliee W HauMeHbIee 3HAYCHHE
(GYHKLIMN Ha IPOMEXYTKE
3.2 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U rpapuKu
3.3 [Toka3zarenbHas u orapudmMudeckas QyHKINN, KX CBOHCTBA U TpaduKH
3.4 Hcnonp3oBanue rpadKoB QYHKITUH IS pelIeHUs YpaBHEHUH 1 IMHEHHBIX CUCTEM
Hcnons3oBanne rTpadukoB (QYHKOWA JUIS  UCCICJOBAHHS  IPOILECCOB U
3.5 3aBUCUMOCTEH, KOTOpbI€ BO3HUKAIOT NPH PELICHUH 3aJad M3 APYIHX Yy4eOHbIX
IIPEAMETOB U PEaIbHOM KU3HU
4 Havana marematnueckoro aHanusa
4.1 HenpepsiBHble pyHKIIMU. METOA HHTEPBAIOB /JIs peIlIeHUs] HEPABEHCTB
4.2 [TpouzBonnas ¢pyHkuuu. ['eomerprueckuii 1 GU3NIECKUA CMBICI TPOU3BOIHOM
43 [Tpou3BosHbIE 37E€MEHTApHBIX (QYHKUUN. POpMYyNbl HaXOXKIEHHUS MPOU3BOIHON
' CYMMBI, IPOU3BEACHUSI U YACTHOTO (PYHKIIUI
[IpumeneHne npou3BOAHON K HCCIENIOBaHUIO (YHKUMH Ha MOHOTOHHOCTh U
4.4 sKcTpeMyMbl. HaxoxieHne HanOobIIero 1 HauMEeHbIIEro 3Ha4eHus (PyHKIUHN Ha
OTpe3Ke
[IpumeneHne mNPOU3BOMHOM JUIsI HAXOXKIEHUS HAWIYYIIEro pelIeHUs B
4.5 NPUKJIAIHBIX 3ajadax, MJI1 ONpPENENIEHHs CKOpPOCTH IIpolecca, 3aJaHHOIo
dhopmymoit min rpagukom
4.6 [TepBooOpaznas. Tabmuia nepBooOpa3HbIX
47 WuTterpai, ero reoMmeTpuyeckuii 1 Gpu3nveckuii CMbIci. Brrarcienue naTerpasa mno

dbopmyne HetoTona — JleiiOauia




ITPOBEPAEMBIE HA EI'D IIO MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHUS OCHOBHOI OBPA3OBATEJIBHOM ITPOI'PAMMBI CPEJTHET'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBePsIeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeOGOBaAHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl CpeHEro 0011ero
oOpa3oBaHus

Brnanenue meromaMum [0Ka3aTenbCTB, aNrOpPUTMaMM pELICHUs 3a/ad;
yMeHue (QOopMyNIHpOBaTh M ONEPUPOBATH MOHATHSAMH: OIpE/ICICHNUE,
aKCUOMa, TeopeMa, CJIEJCTBHE, CBOMCTBO, NPHU3HAK, [OKA3aTelbCTBO,
paBHOCHIIbHBIE (POPMYTUPOBKHU; MPUMEHATH UX; YMEHHE (POPMYINPOBATH
o0paTHOE M NPOTUBOMNOJIOXKHOE YTBEP)KICHUE, NMPHUBOJAUTH NMPUMEPHI U
KOHTPIIPUMEPBI, HCIIOJIb30BaTh METOJ MAaTeMaTU4YECKOW HHIYKIIMH;
IPOBOJIUTH JI0Ka3aTeNIbHbIE PACCYKICHUS IIPU PELICHNH 33/]1a4, OLIEHUBATh
JIOTUYECKYI0 MPABWIBHOCTb PAacCYXJIEHUN; YMEHUE ONepHUpoBaTh
HOHATUSIMH: MHOXKECTBO, ITOJIMHOXECTBO, OIEpallMM HaJl MHOXKECTBaMH;
YMEHHME HCIIOJIb30BATh TEOPETHUKO-MHOXKECTBEHHbINM —ammapaTr Ul
OIKCAHMsI PeaJIbHBIX MPOLIECCOB U ABJICHUM U MPH PEIICHUH 337134, B TOM
YHCIIe U3 IPYTUX yU4EeOHBIX IPEAMETOB; YMEHUE ONIEPUPOBATH TOHATHIMMU:
rpad, cBsI3HBIN rpad, 1epeBo, LUK, rpad Ha IUIOCKOCTH; YMEHUE 33/1aBaTh
Y OMMCHIBATh I'padbl pa3IMYHBIMU CIIOCOOAMU; UCIIOB30BaTh rpadsl mpu

peHICHUN 3a1a1

YMeHne onepupoBaTh MOHATHUAMH: HATypaJbHOE YUCIIO, IEJI0€ YHCIIO,
CTEIEHb C LEJIbIM [T0KA3aTENEeM, KOPEHb HaTypaJIbHOM CTENEHH, CTENIEHb C
panMoHaAIBHBIM TTOKa3aTelieM, CTENEHb C JEHCTBUTEILHBIM MOKa3aTeseM,
jgorapudm UKcIa, CUHYC, KOCHHYC W TaHT€HC MPOHW3BOJILHOTO YHCIA,
OCTaTOK IO MOJYJI0, PAlMOHAIBHOE YHUCIIO0, WPPAlMOHAIBHOE YHCIIO,
MHOXECTBA HaTypalbHBIX, ILEJNbIX, PAUUOHAIbHBIX, JIEUCTBUTEIbHBIX
YHUCeN; yMEHHUE UCTIOIh30BaTh MPU3HAKH JACIMMOCTH, HAUMEHBIIIUA OO
JIeNUTeIh YW HaWMEHbIllee oOIee KpaTHoe, anroput™ EBkimga mpu
PEIIeHUH 3a/1a49; 3HAKOMCTBO C PA3IMYHBIMH MMO3UIIMOHHBIMUA CHCTEMaMH
CUMCIICHMS;  YMEHHME  BBIIOJHATH  BBIUMUCICHUE  3HAYEHUU U
npeoOpa3oBaHMsl  BBIPAXEHUW CO CTENMEHSAMH H  Jiorapudmamu,
npeoOpazoBaHus IpOOHO-palMOHAIBHBIX BBIPAKEHUI; yMEHUE
OTIEpUPOBATh  TOHATHUSMH: TOCIEAOBATEIIBHOCTh, apudMeTHIecKas
MPOTrpeccusi, TEOMETPHUYECKas MpPOTrpeccHsi, OCCKOHEUHO YyOBIBArOIIas

TCOMETpHUUYCCKaAs IMPOrpecCusia; YyMCHUEC 3aaaBaTh IMOCJIICA0BATCIbHOCTU, B




TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX (OPMYI; YMEHHE OIEpUPOBATH
MOHSATUSMU: KOMIUIEKCHOE YUCIIO, COMPSIKEHHBbIE KOMIUICKCHBIE YHUCIa,
MOAYJIb M apTYMEHT KOMIUIEKCHOTO YKclia, opMa 3aliuCcH KOMITJIEKCHBIX
gricen (TeoMeTpuUecKas, TPUTOHOMETPUYECKast U alnredpandeckas); yMeTh
MPOU3BOJUTE apU(PMETUUECKUE NEUCTBHUS C KOMIUICKCHBIMH YHCIIAMU;
MPUBOAUTH MPUMEPHI UCIIOJIB30BAHUSI KOMIUIEKCHBIX YHCEIT;, ONEPUPOBATh
MOHATUSMU: MaTtpuma 2X2 u  3X3, OonpeaeiuTesb  MAaTPHUIIbI,

T eOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIIMTECIIA

YMenue ONCprUpoOBaTh INOHATUAMHU. pPAOUOHAIBHBIC, HWPpalWOHAJIBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMETPUICCKHEC
YpaBHCHHUA MW HCPABCHCTBA, HX CHCTCMbI; YMCHHUC OICPUPOBATH
HNOHATHUAMU:. TOXICCTBO, TOXICCTBCHHOC npeo6pa30BaHHe, YpaBHCHUC,
HCPAaBCHCTBO, CHCTCMa ypaBHCHI/Iﬁ N HCPABCHCTB, PABHOCHUJIBHOCTH
ypaBHeHHﬁ, HCpPaBCHCTB U CHUCTEM; YMCHHC DPCIIAaThb YPABHCHUA,
HCPAaBCHCTBA W CHUCTCMbI C IMOMOIIBIO PA3JIMYHBIX HpI/IéMOB; pemaTtb
YpaBHCHH, HCEPABCHCTBA W CUCTEMblI C IApaMCTpOM; IMPUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CHCTCMbI JId PCIICHHA MAaTCMAaTUUYCCKHX

3aa4 "1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKHU U peanLHoﬁ KHU3HU

YMeHue onepupoBaTh IMOHATUAMHU: (DYHKIUS, YETHOCTh (PYHKIUH,
NePUOANYHOCTh (DYHKLMHU, OTPaHUYEHHOCTh (PYHKIHMHU, MOHOTOHHOCTh
GbyHKLINH, SKCTpeMyM (DYHKIMH, HauOobllIee 1 HauMEHbIlIee 3HaYeHUs
(GYHKIIMM Ha POMEKYTKE, HEelpephIBHAs (PyHKLMSA, aCUMIITOTHI Tpaduka
¢byHKLMHU, TIepBas U BTOpasl MPOU3BOIHAS (PYHKIIUU, T€OMETPUUECKUN U
¢u3nyecKuil CMBICH TPOU3BOJHOM, MEpBOOOpa3zHas, ONpeAeHEHHbIN
MHTErpajl; YMEHHME HaXOAWUTh AaCHUMIITOTHI rpaduka (QyHKIUH;, yMEHHE
BBIUMCIISATh  MPOU3BOJHBIE CYMMBI, IIPOM3BENIEHUS, YAaCTHOIO H
KOMITO3UIIMN (YHKIMH, HAXOAUTh ypaBHEHHE KacaTelbHOW K rpaduky
GYHKIIMM; yMEHHE HaXOAWTh IPOU3BOJHBIE 3JEMEHTAPHBIX (DYHKIIUA;
YMEHHE HCHOJIb30BaTh IPOU3BOJHYIO JUISI HCCIEN0BaHUS (YHKIHH,
HaXOJUTh HauOONbIIME W HAUMEHbIIWE 3HAYeHUS (PyHKUUN; CTPOUTH
rpaduKd MHOTOYJICHOB C MCIOJb30BAHUEM arapaTa MaTeMaTH4YeCKOro
aHaIK3a; NPUMEHATh MPOU3BOJHYIO [JISl HAXOXACHUS HaWIydIlIero
peleHuss B MPUKIAAHBIX, B TOM YHCIE COIMATbHO-d)KOHOMHUYECKUX U
(GU3HYEeCKUX 3a/1auax; HaXOAUTh IJIOMEATH U O0BEMBI (PUTYD C TTOMOIIBIO
MHTErpajia; NPUBOAUTH MPHUMEPHl MAaTEMAaTUYECKOIO MOJEIHPOBAHUS C

MOMOIIbI0 Au(depeHITnaTbHBIX YPaBHECHUI




YMeHue onepupoBaTh NOHIATHAMU: Tpaduk QPyHKIUH, 0OpaTHAst PyHKITHS,
KOMIO3UIUS (YHKIMHA, JTUHEHHas (YHKUMSA, KBaapaTudHas (QyHKIus,
paunoHanbHass (YHKIMSA, CTENeHHas (QYHKLIHSA, TPUTOHOMETPHUYECKUE
¢byHkunu, oOpaTHbIE TPUTOHOMETpUYECKHe (YHKIMH, MOKa3aTelbHas U
aorapupmuueckass (QyHKLUUU; YMEHHME CTPOUTh TIpapUKd H3Y4YEHHBIX
(GyHKUMH,  BBIIOMHATH  MpeoOpazoBaHus  TpagukoB  QyHKIHA,
UCIOJIb30BaTh TpaQUKH JUIsl U3YyYEHUS IPOLIECCOB U 3aBUCUMOCTEH, MpH
pelIeHnH 3a7ad U3 JAPYrHX Y4eOHBIX MPEIMETOB M 3a/a4 U3 peaabHOM
KU3HHM; BBIpaXKaTb (OpPMyJIaMH 3aBUCUMOCTH MEX1y BeJIUYHHAMU;
UCTIOJIB30BaTh CBOMCTBA M TpaduKu (GYHKIUN A7 pelIeHusl ypaBHEHUH,
HEpaBEHCTB M 3a/ady C MapamMeTpaMy; HU300paxaTb Ha KOOPIMHATHOM

IIJIOCKOCTH MHOKECTBA PELICHUI YPAaBHEHMM, HEPABEHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBbIE 3aJaud pa3HbIX TUIOB (B TOM 4MCIE Ha
HPOLIEHTHI, JIOJM U YacTH, Ha JBU)KEHUE, paboTy, CTOMMOCTb TOBapOB U
YCIIyT, HAJIOTH, 337a4d U3 OOJIACTH YIPABIICHUS JTUYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTaBJIATh BBIPAXKEHUS, YpaBHEHHs, HEpaBEHCTBA U HUX
CHUCTEMBI II0 YCIOBHMIO 3aJa4M, HCCICIOBATh IOJyYEHHOE PEUICHHE H
OLIEHUBATh TMPABIONOJO0HOCTh pPE3YJIbTAaTOB; YMEHHE MOJAEIHPOBAThH
peanbHBIE CUTYallMM Ha S3bIKE MAaTEMaTUKH; COCTABIITH BBIPAKCHMUS,
YpaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBUIO 3a/1a4U, UCCIIEN0BATh
IOCTPOCHHBIE  MOJEIU C HCHOJIb30BAHMEM ammapara  ajureOpsl,

UHTEPHPETUPOBATH NOJTYYEHHBIA Pe3yJIbTaT

YMeHue onepupoBaTh MOHATUSAMU: CpeliHee apuMeTHuuecKoe, MeauaHa,
HauOoJIbIllee U HAUMEHbBIIIEE 3HAYEHUS, pa3Max, JUCTIEPCHs], CTAaHIapTHOE
OTKJIOHEHHE YHCIOBOro Habopa; yMeHue H3BJIeKaTh, HHTEPIPETUPOBATH
nH(OpMaInIo, MPECTABICHHYIO B Ta0IUIaX, HA AUarpaMMax, rpadukax,
OTPaXKaIOIIYIO0 CBOIMCTBA peajbHbIX MPOILIECCOB U SBJICHUM; MPEACTABIATh
uHpOpMaIMI0O C TIOMOIIBI0 TaOMWII W JUarpaMMm; HUCCIEA0BaTh
CTAaTHCTUYECKUE JIaHHBIE, B TOM 4YHCIE C MPUMEHEHHEeM TpaduyecKux
METOJIOB U AJIEKTPOHHBIX CPEJCTB; TpahpUuecKu UCCIIeIOBATH COBMECTHBIE

Ha6J'IIOI[eHI/I$I C IOMOIIBIO JUArpaMM pacCCUBaHUA U JIMHEHHOM perpeccuun

VYMeHne onepupoBaTh IOHATHSAMH: CIyYalHBIA ONBIT M CIy4alHOE
COOBITHE, BEPOSTHOCTh CIIY4allHOIO COOBITHS; YMEHHE BBIYUCIATH
BEPOSITHOCTb C HCIOJb30BAHUEM TI'papUUECKUX METOJI0B; IPUMEHSThH
(bOpMyIBI CIIOKEHUS UM YMHOXKEHHSI BEpOSITHOCTEH, (OpMyITy MOTHOU

BeposTHOCTH, (hopmyny bepHymin, komOnHaTOpHBIE (PaKThl U HOPMYIIBI;
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OLICHUBATh BEPOSTHOCTU pEabHBIX COOBITHIl; yMEHUE OIepupoBaTh
NOHATUSAMM: Clly4aiiHas BEJIMYMHA, pPACIpPENEIICHUE BEPOSATHOCTEN,
MaTE€MaTU4YeCcKoe OKUJAHUE, JIHUCIEPCHs W CTAHJAPTHOE OTKIOHEHUE
CIlyualiHOW BENUYMHBL, (DYHKIUH paCIpenesieHus] W  IJIOTHOCTH
PaBHOMEPHOI0, ITOKA3aTEIbHOTO U HOPMAJIBHOT'O paclpeieICHUI; yMEHUE
UCIIOJIB30BaTh CBOMCTBA U3YYEHHBIX PACIPEACIICHUN U1 PEIICHUs 3a1a4;
3HAKOMCTBO C MOHSATUSMU: 3aKOH OOJIBIINX YHCEI, METOIbI BEIOOPOUHBIX
UCCJIENOBAHUM; YMEHHME MPHUBOIMUTH IIPUMEPBl IPOSBICHUSA 3aKOHa
OONBIIMX YHUCENl B MPUPOAHBIX U OOIIECTBEHHBIX SIBJICHHSIX; yYMEHUE
OIEPUPOBATH MOHATUAMH: COYETAHME, IIEPECTAHOBKA, YUCIIO COYETAHUM,
YHCIO TMEpPecCTaHoBOK; OumHOoM HplOTOHA; yMeHHEe  TPHUMEHSThH
KOMOWHATOPHBIE (GaKThl U PACCYKICHHS JIJIsl PELICHUS 3a/1a4; OILICHUBATh
BEPOATHOCTH PeabHBIX COOBITHIA; COCTABIATh BEPOATHOCTHYIO MOJEIb U

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHue onepupoBarb MOHATHSAMH: TOYKa, MpsMas, IUJIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BETUYMHA YIJIa, INIOCKHUI yToJ1, ABYTPaHHBII
YIOJI, TPEXTPAHHBIN YTOJI, CKPEIIMBAIOIIMECS MPSIMBbIE, TAPATUICIIBHOCTD U
MEPIECHAUKYIISIPHOCTD NPSAMBIX U IUIOCKOCTEH, YrOJd MEXAY NPSIMbIMU,
Yrojl MEXAYy MNOpsIMOM M TUIOCKOCTBIO, YroJd MEXKIY IUIOCKOCTSIMU,
pacCTOSHUE OT TOYKHM JO IUIOCKOCTH, PACCTOSHUE MEXAY MPSIMbIMU,
pacCTOAHUE MEXAY TUIOCKOCTSIMU; YMEHUE UCIIOIb30BaTh MPU PELIICHUH
3aja4 u3y4yeHHbIe (PAKThl U TEOPEMbI TUIAHUMETPHUH, YMEHUE OIICHUBATh
pasMepbl OOBEKTOB OKPYXKAIOIIETO MHpPA; CTPOUTh MAaTeMaTUYECKHE
MOJENU C MOMOILIBK TE€OMETPUYECKUX IMOHATUNA M BEIUYMH, pELIATh

CBA3aHHBIC C HUMU IMPAKTUYICCKUC 3aa4n

YMeHue onepupoBarh MOHATHSAMU: IUIOHIAb (QUTYpBl, 00BEM (QUIYpHI,
MHOIOTPaHHMK, IPABWJIBHBI MHOIOTPAaHHUK, CEYEHHE MHOTOTPAHHHUKA,
KyO, mapajuienenumnesa, NpusMa, nupamuaa, ¢urypa U IMOBEPXHOCTb
BpallleHHs, [UIMHIpP, KOHYC, Iap, cdepa, miomanb chepbl, IUIOMAab
MOBEPXHOCTU MHUPaMHJIbI, MPU3MBI, KOHYCa, IWJIMHIpa, 00bEM KyoOa,
IPSIMOYTOJIBHOTO MapaJljIeNIeNIuIeja, TUPAMUAIBL, TPU3MBI, LUIMHIpA,
KOHyca, IIapa, pa3BEPTKa MOBEPXHOCTH, CEUEHHUS KOHyca W LWJIMHJpA,
NapajuleJIbHblE OCH WM OCHOBAaHHIO, CEYEHHE 1Iapa, IUIOCKOCTD,
Kacaromascsi c@eppl, IWIMHAPA, KOHYCa; YMEHHE CTPOMTH CEUYEHHE
MHOTOTpaHHHKA, U300paxkaTb MHOTOTPAaHHUKH, (PUTYpHI U TOBEPXHOCTH

BpalcHus1, X CCUCHUA, B TOM YHUCJIE C ITIOMOIIBIO 3JICKTPOHHBIX CPECACTB,
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yYMEHHE MPUMEHATh CBOWCTBA T€OMETPUYECKUX (PUTYp, CAMOCTOATEIHHO
(dbopMyTHpOBaTH ONpEACTICHHS N3y4aeMbIX (PUTYp, BBIIBUTATh TUIIOTE3HI O
CBOMCTBAaX M NpPU3HAKaX TI'€OMETPUYECKUX (Uryp, 0OOCHOBBIBATH HWIIU
OlpoBepraTh MX; yMEHHE MPOBOMUTH Kiaccupukanuio ¢uryp 1o
Pa3MUYHBIM [PU3HAKaM, BBINOJIHATh HEOOXOIUMBIEC JIOTIOJHHUTEIbHBIC

MOCTPOCHUS

YMeHue omnepupoBaTh TMOHATHUAMHU: JBIDKEHHE B  IPOCTPAHCTBE,
napaulelbHBIA TIePEeHOC, CUMMETPHUS Ha IJIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3zoBaHue NOA00Ms, MOA00HBIE (UTYpPBI;, YMEHHE
pacno3HaBaTh paBHBIC M MOJOOHBIE (UTYPHI, B TOM 4YHCIIE B NPHPOIC,
HCKYCCTBE, apXUTEKTYPE; UCTIOIH30BATh TEOMETPHUECKUE OTHOIICHHS TIPU
pEUIeHUH 3ajJa4; HaXOAUTh I'€OMETPUYECKHE BEIWYHMHBI (JUIMHA, YTOII,
iouiaib, 00bEM) U PELICHUH 337au U3 APYruX y4eOHBIX MPEAMETOB U
U3 PEAIbHON J>KU3HU; YMECHHE BBIYUCIATH T€OMETPHYECKHUE BEIUYMHBI
(mHaA, yroij, oAb, O00BEM, IJIOMAAb IOBEPXHOCTH), HUCHOIB3YSI
U3y4eHHBIC (OPMYJBI U METOJBI, B TOM YHCJE: IUIOUIAb MOBEPXHOCTU
NUpaMHUIIBI, TTPU3MBI, KOHYCA, IMIMHIPA, IUIOMAab cdepsl; 00béM Kyoa,
HpSMOYTOJIBHOTO TapaJulelenunea, MNUPaMUIbl, MPU3MbI, HIHHIPA,

KOHYCa, [I1apa; YMEHHE HaXO/IUTh OTHOLIEHHE 00bEMOB MOJIOOHBIX QUTYp

YMeHue onepupoBaTh MOHATHAMU: NPAMOYTOJIbHAs CUCTEMa KOOPJMHAT,
BEKTOp, KOOpPAMHATBI TOYKH, KOOPJAWMHATHI BEKTOpA, CyMMa BEKTOPOB,
IIPOM3BE/ICHNE BEKTOpAa HA YHUCIO, Pa3JIOKEHHE BeKTopa 1o Oasucy,
CKaJIsIPHOE IPOU3BEACHUE, BEKTOPHOE IIPOMU3BEACHHUE, YIOJI MEXKIY
BEKTOpaMU;, YMEHUE HCIIOJIH30BaTh BEKTOPHBIA M KOOPJIWHATHBIA METO]]
JUISL pellIeHUsT TEeOMETPUYECKHX 3aJad M 3ajad JAPYTruX y4eOHBIX
MIPEeIMETOB

YMeHnue BeIOMpaTh MOAXOA[IINN METO/ ISl pElIeHUs 3a]1a4i; TOHUMaHue
3HAYUMOCTH MATEMAaTUKH B HW3YYEHUW TPHUPOIHBIX W OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHUWW; YMEHHUE paclo3HaBaTh MPOSBICHHE 3aKOHOB
MaTE€MaTHUKHU B HICKYCCTBE, YMEHHE MTPUBOIUTH MPUMEPHI MATEMAaTHIECKUX

OTKPBITUI POCCUICKON U MUPOBOW MAaTeMaTUYECKOU HAYKH
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MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHMS
1 Yucna u BBIYUCICHUS
11 Harypanbnbie u nenbie yncina. [Ipu3sHaku AeIMMOCTH UEIBIX YUCEI
1.2 Panmonaneupie uyucna. OOBIKHOBEHHbIE M JIECATHYHBIE APOOU, MPOLEHTHI,
OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
1.3 ApudmMeTndecknii  KOpeHb  HaTypalnbHOW  cremeHu.  JleiictBust ¢
apu(pMeTUYECKUMHU KOPHSIMH HAaTypalbHON CTEIEHH
1.4 Crenenp ¢ nenbiM nokasaresieM. CTENeHb C PAalMOHAIBHBIM ITOKA3aTEJIEM.
CBolicTBa CTENEHU
15 CuHyc, KOCUHYC U TaHT€HC YHUCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC,
ApPKTaHI€HC YHMCIOBOTO apryMEHTa
1.6 Jlorapudm uncna. [lecaTnaHble U HATYpAIbHBIC JTOTapHUPMBI
JeiicTButenpHble uncia. ApupMeTHYecKHe OINepalu C JAeWCTBUTEIbHBIMU
1.7 yrcnamu. [IpuOnmkE€HHbIE BBIYMCICHHS, NMPAaBHIA OKPYIJICHUS, MPUKHUIKA U
OLICHKA PE3YJIbTaTa BIUUCICHUI
1.8 [TpeoOpazoBaHue BbIpaKEHHI
1.9 KommiekcHbie uncna
2 YpaBHEHHUS 1 HEpABEHCTBA
2.1 Lenble 1 1poOHO-paliiOHaIbHBIE YPABHEHUS
2.2 WppannonanbHble ypaBHEHUS
2.3 Tpuronomerpruyeckue ypaBHEHHS
2.4 [TokazarenbHble U IorapupMUUIECKUE YpaBHEHUS
2.5 Hensle n 1poOHO-paIiiOHaIbHbIE HEPABEHCTBA
2.6 HppanmoHanbHble HEpaBEHCTBA
2.7 [Toka3zarenbHbIe U JOrapupMUUECKIEe HEPABEHCTBA
2.8 TpuronomeTpuuecKkne HEpaBeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHMs, HEpaBEHCTBA U CUCTEMBI C ITapaMeTpaMHU
2.11 Matpuia cucTemsl IMHEWHBIX ypaBHEHUN. OTNpeaennTenb MaTpHULIbl
3 OyHKIMH U TpaduKu
31 ®yHk1Ms, cnocoOsl 3a1anus Gynkuuu. ['paduk pynkuuu. Bzaumuo obpaTtHbie

¢byukun. YétHble u Heu€éTHble pyHkuuu. [leprognueckue GpyHKunun




OO6nacTp ompeneneHus 1 MHOXXECTBO 3HaueHui ¢yHkiuu. Hymn ¢yHkuum.
[IpomMexxyTKH 3HAKOMOCTOSHCTBA. [IPOMEXYTKH MOHOTOHHOCTH (YHKIIHUH.

32 MakcuMyMbl 1 MUHUMYMBI QYHKIIUU. Hanbomblliee 1 HauMEHbIIIee 3HAUCHUE
(GyHKINU Ha TPOMEKYTKE
3.3 Crenennas pyHKUHS C HaTypaJbHBIM M IIeNIbIM Noka3ateneM. EE cBoiicTBa u
rpaduk. CBoiicTBa U rpaduK KOpPHS N-0i CTENEHU
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpapuKu
3.5 [oka3zaTtenpHast u norapudmudeckas GyHKIMH, UX CBOWCTBA U TpapUKU
3.6 Touku paspeiBa. AcumnToThl rpaduxoB ¢ynkuuii. CoiicTBa (QyHKIUA,
HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUSI [TOCIIEIOBATEIbHOCTEN
38 Apudmernueckass M TreoMeTpuueckas mnporpeccun. Dopmyna  CIOXKHBIX
MIPOLICHTOB
4 Hauana matemaTnyeckoro aHanusa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE SIeMEHTAPHBIX (DYHKITHNA
[IpumeHeHre MPOU3BOJHON K HMCCIEAOBAHUIO (PYHKIIHMA Ha MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxxeHue HanboblIero 1 HAMMEHbBIIETo 3Ha4eHUs (PYHKIUU
Ha OTpe3Ke
4.3 [TepBoobpaznas. Muterpan
5 MHOXecTBa U JIOruKa
5.1 MHOXecTBO, orepanuu Haj MHOKecTBamu. Jluarpammel Ditiepa — Benna
5.2 Jloruka
6 BepositHOCTB 1 cTaTuCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 Kombunaropuka
7 I'eomerpus
7.1 ®urypsl Ha MIOCKOCTH
1.2 [IpsiMbIe 1 MJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpasHuku
7.4 Tena v MOBEpXHOCTH BpPALLEHUS
7.5

KoopanHatse! 1 BEKTOPHI




