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MNOACHUTEJBHASA 3AIINCKA

PabGouass mporpamma ydyeOHOro mnpeaMera «Anrebpa ©W  Havana
MaTEeMaTUYeCKOro aHainu3a» 0a30BoOro ypoBHs ais oOydaromumxces 10 —11 kimaccos
pa3paboTana Ha ocHOBe DenepallbHOTO TOCYIAPCTBEHHOIO 00pa30BaTEIbHOTO
CTaHJapTa CpeAHero ooImero obpazoBaHUs, C YYETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHMM, MPEABABISIEMbIX K MaTeMaTHYECKOMY OOpa30BaHUIO, M TpaaulIul
poccuiickoro oOpazoBanus. Peanuzaiusi nmporpaMMbl oOecrieudBaeT OBJIAJICHUE
KJIFOUEBBIMA KOMIIETEHIUSIMU, COCTABJISIOLIMMU OCHOBY JJIsi CaMOpa3BUTHS U
HEIPEPBIBHOTO 00pa30oBaHUs, IEJIOCTHOCTh OOIIEKYJbTYPHOTO, JHUYHOCTHOTO H
MO3HABATEILHOTO PAa3BUTHSI TUYHOCTH 00YJArOIINXCSI.

HEJIN N3YYEHUSA YYEBHOI'O ITPEJIMETA

[IpenmeTt «Anrebpa 1 Hauaga MAaTEMaTHUYECKOTO aHATTU3ay SIBJISIETCS] OJTHUM U3
HanOoJIee 3HAYMMBIX B POTPaMMe CTapIlel MIKOJIbI, TOCKOJIbKY, C OJHOU CTOPOHBI,
OH O0ecrneunBaeT WHCTPYMEHTAIbHYIO 0a3y AJisi M3y4eHHUS BCEX ECTECTBEHHO-
HAyYHBIX MMPEMETOB, a C IPYTOi CTOPOHBI, POPMHPYET JJIOTHIESCKOE U aOCTPAKTHOE
MBIIJICHWE YYalllUXCsi Ha YpOBHE, HEOOXOJMMOM I OCBOCHMSI TPEIMETOB
uH(OpMaTHKU, OOIECTBO3HAHUS, UCTOPUHU, CIOBECHOCTH. B pamkax JaHHOTO
MpeIMeTa yJaruecs: OBIaJCBal0T YHUBEPCATBHBIM S3BIKOM COBPEMEHHOW HAyKH,
KOoTopast popMyJIUPYET CBOM JOCTIKCHHS B MaTeMaTHIECKOH opme.

[TpenMet anreOppl M Havad MaTEMaTHYECKOTO aHAIM3a 3aKJIaJbIBAET OCHOBY
JUISL YCTICHITHOTO OBJIAJICHUSI 3aKOHAMHU (PU3HMKHU, XUMHUH, OMOJIOTUM, TTOHUMAaHUS
OCHOBHBIX TEHJICHIIUA OSKOHOMUKM U OOIIECTBEHHOW JKU3HU, TIO3BOJISIET
OPHUEHTHUPOBATHCS B COBPEMEHHBIX ITU(POBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOh30BaTh WX B TMOBCEIHEBHOW XM3HH. B TOXe BpeMs OBIIaeHUE
aOCTpaKTHBIMU U JIOTHYECKHM CTPOTUMH MAaTEMAaTHUYECKHUMH KOHCTPYKIHUSIMHU
pa3BUBaeT YMEHHE HAaXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTH
YTBEPKJICHUSI, UCTIOJH30BaTh 0000IIEHNE U KOHKPETH3aIlMI0, a0CTparupoBaHue u
aHaAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHYECKOE MBIIIIeHHE. B X0/me n3ydeHus
anreOppl W Hauajdl MaTEeMaTHYeCKOrO aHalli3a B CTapIledl IIKOJIe Yydalluecs
MOJIYYalOT HOBBIM OIBIT pEIIEHUs TMPUKIAIHBIX 3aJlady, CaMOCTOSATEIHLHOTO
MOCTPOCHUSI MAaTEMaTUYECKUX MOJENIe PEaIbHbIX CUTyalluid U WHTEpPIpEeTaIun
MOJIYYCHHBIX  PEIICHUH, 3HAKOMATCA C  TIpUMEpaMH  MaTEeMaTHYECKHX
3aKOHOMEPHOCTEH B TMpHUpOJaE, HAyKe M B MCKYCCTBE, C BBIIAOIIMMUCS
MaTEeMaTHYECKUMH OTKPHITUSMHU U UX aBTOpPaMH.

[IpeameT o6aaeT 3HaYUTENHHBIM BOCIIUTATEILHBIM MOTEHIINATIOM, KOTOPBIN
peanu3yeTcs Kak 4yepe3 y4eOHbI marepuaj, CIoCOOCTBYIOUUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PCHHS, TaK M 4Yepe3 CHenuduKy ydeOHOW MesITCIIbHOCTH,



TpeOyroren CaMOCTOSTEIILHOCTH, aKKypaTHOCTH, IIPOJIOJKATEIIbHOM
KOHLIEHTPalMy BHUMAaHHs U OTBETCTBEHHOCTH 3a IOJYYEHHBIN pe3yJsbTar.

B ocHoBe MeToauku 00yueHHs anredpe U HauajaM MaTeMaTH4YeCKOro aHalIn3a
JICKUT JIEATEIbHOCTHBIA MPUHIUI OOy4EHHUS.

CrpykTypa mnpeamera «Auredpa M Hadajlla MAaTEMAaTHYECKOTO aHAaIM3a»
BKJIFOYAET CIEAYIOLIME COJEPKATEIIbHO-METOANYECKUEe JIMHUK: «Yucina u
BbluncIeHUs», «DyHKIUMN U rpadpukm», «YpaBHEHUs U HepaBeHCTBa», «Hauama
MaTE€MaTU4YeCcKOro aHanu3a», «MHoXecTBa U JIoTHKa». Bce OCHOBHBbIE
COJIEPKATEIIbHO-METOIMYECKUE JIMHUMA HW3Y4aloTCd Ha MPOTSDKEHHHM JBYX JIET
oOy4deHusl B CTapllIeil IIKOJIe, €CTECTBEHHO IOMOJHSS APYT APyra W MOCTEIEHHO
HACBIIIAsACh HOBBIMM TE€MaMHM W pas3nenaMu. JIaHHBIA NpeaMeT  SBISETCS
UHTETPaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B ce0e coiepaHhUe HECKOJbKUX
MaTEMaTUYECKUX JUCIHUIUIMH: are0pa, TPUrOHOMETPHSI, MAaTEMaTUUYECKUN aHaAJIN3,
Teopust MHOKecTB U Jp. [lo mMepe Toro kak ydamuecs OBJaJeBalOT BcE Ooiee
HMIMPOKUM MATEMAaTUYECKUM aIllapaToM, y HUX IOCIEI0BaTeNIbHO (popMupyeTcsa U
COBEPILIECHCTBYETCS YMEHHME CTPOMTh MATEMAaTHYECKYH0 MOJEIb PEaJbHOU
CUTyallud, NPUMEHATh 3HAHMs, MOJy4YEHHbIE B Ipeamere «AnreOpa u Havaia
MaTEMaTUYECKOr0 aHaJIN3ay, IJIs PElIEHUsI CaMOCTOATEIbHO C(HOPMYIUPOBAHHOU
MaTEeMaTUYECKOH 3aJ1auH, a 3aTEM UHTEPIPETUPOBATH MOJYUYEHHBIN pe3ybTaT.

ConepxarenpHO-MeTOAUYECKasl JIMHUAA «YUuCiia M BBIYMCIICHUS 3aBEpLIACT
(bopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HAyaTO B OCHOBHOHM miKoJie. B crapiiel mikone oco0oe BHUMAHHE YACNSIETCS
(OpMHPOBAaHUIO TPOYHBIX BBIYMCIHUTENbHBIX HABBIKOB, BKIIIOYAIOMIMX B CeOs
WCIIOJIb30BAHUE PA3IMYHBIX (OpPM 3amucu JIEWCTBUTENIBHOIO YHCIA, YMEHUE
pPaMOHAIBHO BBINOJHATh JCHCTBHS C HUMH, JeNaTb NPHUKUIKY, OLICHUBATh
pe3ynpTaT. OOydaromuecss MOIY4YalOT HAaBBIKA NPUOIMAKEHHBIX BbIYHMCICHUMH,
BBITIOJTHEHUS JIEUCTBUI C YKCJIaMH, 3alUCaHHBIMU B CTaHIapTHOU (dopme,
MCIOJIb30BAaHUSI MATEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BBIPAXKEHHIM.

JIuaus «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCS Ha NPOTSIKEHWH BCETO
oOyueHusi B CTaplied IMIKOJie, IMOCKOJIbKY B KaXJOM pasliele MpOorpaMMbl
IPEeIyCMOTPEHO pEIICHHE COOTBETCTBYIOLIMX 3a1ad. OOydaromuecs OBIJIAJEBAIOT
pa3NUYHBIMU METOJaMU PEIIeHUs] UENbIX, PAlMOHAIBHBIX, WPPALHMOHAIBHBIX,
MOKAa3aTeNIbHbIX, JIOTApU(PMHUUECKUX UM  TPUTOHOMETPUYECKUX  YpaBHEHUH,
HEPaBEHCTB U WX cucTeM. [loydyeHHbIE YMEHHS UCIIOJIBb3YIOTCS IPH HCCIENOBAaHUI
(GYHKIMI C TOMOIIbIO MPOU3BOJHON, PEIICHUH MPHUKIAAHBIX 3a/Jad W 3a1ad Ha
HaxXOXXJE€HUE HauOONBIIMX W HaUMEHbIIMX 3HadeHud QyHkuu. JlanHas
collepKaTesibHasl JIMHUS BKJIIOYAeT B ce0s Takke (QOpMUpOBaHUE YMEHUU
BBINIOJIHATh Pacy€Thl Mo ¢GopmyrnaMm, MNpeoOpa3oBaHUsl UENbIX, PalUOHAIbHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKECHHI, a TaKXKe BBIPAXKEHUH,



coJlepKallluX CcTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredGpandeckoro
MaTepHaa IpOUCXOIUT ajdbHENIIIee pa3BUTHE AITOPUTMHUECKOTO U aOCTPAKTHOTO
MBIIUICHUS Y4YalluXxcs, (OPMHUPYIOTCS HABBIKM JACAYKTHBHBIX PacCCYXKICHUMH,
paboThl C CHMBOJBHBIMU (OpMaMH, TMPEICTABICHUS 3aKOHOMEPHOCTEH U
3aBHCHMOCTEH B BUJIE paBEHCTB U HEpaBEeHCTB. AnreOpa npesyiaraet 3¢ hekTHBHbIC
WHCTPYMEHTBl I PEUICHUS IPAKTHYECKUX M €CTECTBEHHO-HAYYHBIX 3a7ady,
HarJIsiAHO IEMOHCTPUPYET CBOU BO3MOMKHOCTH KAK SI3bIKA HAYKH.

ConepxartenpbHo-MeToanueckass auHua «DyHkuuu u rpaduku» TECHO
NEPEIUIETACTCs C APYTMMHU JIMHUSAMU IPEIMETA, MOCKOIBKY B KaKOM-TO CMBICIIE
3a1a€T IOCJIENOBATENBbHOCTh HM3y4YEeHUs Marepuana. V3ydeHue CTeneHHou,
MOKa3aTeJIbHOM, JJIorapu(PMUIECKON U TPUTOHOMETPUUECKUX (PYHKIIUN, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3ajad U3 JAPYTUX Y4EOHBIX
IIPEAMETOB U PEATBHOM KU3HU TECHO CBA3AHO KAK C MAaTEMATUYECKUM AHAIU30M,
TaK ¥ C pPEIICHUEM ypaBHEHUN U HepaBeHCTB. I[lpu 3ToM OoJiblllo€ BHUMAaHUE
yaensercs (GOPpMUPOBAHUIO YMEHHUS BbBIpaKaTh (HOpMyJaMU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMM BEJIIMYMHAMU, HCCIENOBATh TMOJy4YeHHbIE (GYHKIUU, CTPOUTH HX
rpaduku. Marepuan 3Toil coiep>KaTeIbHOM JUHUY HAIICJICH Ha Pa3BUTHE YMEHUN U
HAaBBIKOB, ITO3BOJISIFOIINX BBIPAKATH 3aBUCUMOCTH MEXKIY BEIIMUMHAMHU B Pa3JIMYHON
dbopme: aHanTuTUYECKOU, Tpaduyeckoil u ciioBecHou. Ero nzyuenue cnocoOCTByeT
Pa3BUTHIO AJTOPUTMUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K O0O0OOIIEHHIO U
KOHKPETU3AL1MH, UCTIOJIb30BAHNUIO AaHAJIOTUH.

ConepxarenpHasg nuHusA «Havama mareMaTM4eckoro aHaiau3a» IO3BOJISET
CYIIECTBEHHO PAaCUIMPUTh KPYr KaK MAaTE€MaTHUYECKUX, TaK M MPUKIAIHBIX 33/ad4,
JOCTYITHBIX 00YYarolUMCsl, Y KOTOPBIX MOSIBISETCA BO3MOKHOCTh UCCIEN0BATh U
CTpOUTH rpaduKu PYHKIUHN, ONPEIETATh UX HAUOOJBIITNE U HAUMEHbIIINE 3HAYCHUS,
BBIYHCIIATH TUIOMAIU (PUTryp U OOBEMBI TEJ, HAXOJIUTh CKOPOCTH M YCKOPEHHS
nporeccoB. JlaHHas conepaTeiabHas JIMHUS OTKPBIBAET HOBBIE BO3MOYKHOCTHU
MMOCTPOCHHUSI MATEMAaTHYECKUX MOJEJIEN pealbHbIX CUTyalHi, HaXO0XICHUS
HAWIYYLIEr0 PELUICHUs B MPUKIIAJHBIX, B TOM YHUCJIE COLUMAIBHO-DKOHOMUYECKUX,
3a/layaX. 3HAKOMCTBO C OCHOBaMHM MaTEeMaTHYECKOTO aHajliu3a CIOCOOCTBYET
pa3BUTHIO a0CTPAaKTHOTO, (POPMaIBLHO-IOTUYECKOTO U KPEATHBHOTO MBIIIUICHHUS,
dbopMUPOBAHUIO YMEHUH pacrio3HaBaTh MPOSIBICHUS 3aKOHOB MaTeMaTUKH B HaYKe,
TEXHUKE M HucKyccTBe. OOydyaromuecs Y3HAIOT O BBIJAIOIIMXCS pe3yjbTaTax,
MOJIYYEHHBIX B XOJ€ PAa3BUTHS MATEMATHKH KaK HAyKH, U UX aBTOPAX.

CopnepxaTeabHO-MeToANYeCKas JIUHUS «MHOXKECTBA U JIOTMKa» B OCHOBHOM
MOCBSIIEHA  JJEMEHTAM  TEOPUM  MHOXKECTB.  [€OpETHKO-MHOKECTBEHHBIE
MPEJCTABJICHUS] TPOHU3BIBAIOT BECh NPEAMET WIKOJbHOM MAaTeMaTUKA H
npejyiaraloT Haubojiee YHUBEPCAIbHBIM S3bIK, OOBEAMHSIONMIMN BCE pa3zeibl
MAaTEMATUKH W €€ TMPWIOKEHUN, OHHU CBA3BIBAIOT PA3HBIE MATEMATUYECKUE



JUCHMIUIMHBL B euHoe 1enoe. [103ToMy BaKHO JaTh BO3MOYKHOCTH LIKOJIBHUKY
NOHUMATh TEOPETUKO-MHOKECTBEHHBIM S3bIK COBPEMEHHOW MAaTeMAaTUKH U
UCIIOJIb30BAaTh €T0 JJIs1 BBIPAXKEHUS CBOUX MBICIIEH.

B npenmere «Anrebpa u Hauana MaTeMaTHYECKOTO aHAJIN3a» MPUCYTCTBYIOT
TAK)K€ OCHOBbl MAaTE€MaTHYECKOIO0 MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(opMUPOBATH HABBIKU [TOCTPOECHUSI MOJIEJIEN PEAJIbHBIX CUTYAallUi, HCCIIET0BAaHUS
TUX MOJEJIEH C NMOMOUIbIO ammapaTa anareOpbl U MaTeMaTUYeCKOro aHaiu3a U
WHTEPHPETALNN OJYYEHHBIX PE3YyIbTaTOB. Takue 3aaHusl BIUIETEHBI B KaXKIbIH U3
pa3feioB IPOrpaMMsl, TOCKOJIBKY BECh MAaTEPHA IPEAMETA IIUPOKO UCIIONb3YeTCs
JUISl peleHUs] PUKIAAHBIX 3a1ad. [Ipu penieHnn peaqbHbIX MPAaKTHYECKUX 3a4ad
yyaliecs: pa3BUBAalOT HAOIIOAATEIbHOCTh, YMEHUE HAXOAWUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbcs, MCIOJNb30BaTh AHAJIOTHIO, 0000LATh U KOHKPETHU3UPOBAThH
npobnemy. [lesTenpbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIATHBIX
3aJja4 OpraHu3yeTcs B IIPOLIECCE U3YUYEHHUS BCEX TEM NpeaMeTa «Airedpa 1 Havana
MaTE€MaTUYECKOrO aHaJIU3a».

MECTO YYEBHOI'O IPEIMETA B YYEBHOM IIJIAHE

B yueOGHOM mulaHe Ha M3ydeHHE IpeaMeTa aiaredpbl U Hayajdl MaTeMaTH4eCKOro
aHanu3a Ha 0a30BOM ypOBHE OTBOAMTCS 2 yaca B Hejento B 10 knacce u 3 yaca B
Henento B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



COAEPKAHUE YYEBHOI'O ITPE/IMETA
10 KITACC

Yuciaa v BBIYMCICHUA

Panmonanpupie umcna. OOBIKHOBEHHBIE W ACCSITUYHBIE IPOOU, MPOLEHTHI,
OECKOHEYHBIE  MepHoguYeckre ApoOu.  ApupMeTHUEeCKHe  Olepaluu  C
palMoHaNbHBIMU YHCTIAMU, TPE0OpPa30BaHUS YHCIIOBBIX BhIpakeHUH. [IpuMenenue
Ipo0el U MPOIEHTOB JUIsl PEIICHUs] MPUKIAJAHBIX 3a/lad U3 Pa3jIudHbIX OTpaciei
3HAHUU U PEATbHOM )KU3HH.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
ApudmeTnueckne omnepaluudud C JACUCTBUTEIbHBIMU 4HclaMu. [lpuOmmxéHHbIe
BBIYUCJIEHUS, IPABUJIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BIYUCICHUN.

Crenenp ¢ wnensiM  nokasareneMm. CrangaptHas — ¢opMa  3amucu
JNEeUCTBUTEIBLHOTO 4yucia. Vcnonb3oBanue mnoaxoxdsmiedi  ¢Gopmbl  3alucH
JNEUCTBUTEIBHBIX YHUCEN Ul PEIICHUS NPAKTHYECKUX 3a0ad U IPEACTaBICHUS
JTAHHBIX.

ApudmMernuecknuii  KOpeHb  HaTypaJibHOM  cremeHu.  JleWcTBust ¢
apu(PpMETUIECKUMU KOPHSIMU HATypaJIbHON CTEIICHHU.

CuHyC, KOCHHYC W TaHI'€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC, ApKKOCHHYC,
apKTAaHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxzaecTBa U TOKIECTBEHHbIE IPEOOPA30BAHUSI.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcCHOBHBIE
TPUTOHOMETPUUECKUE (POPMYIIBI.

VYpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHne HepaBeHcTBa. Meton
WHTEPBAJIOB.

Pemenue 1ienpix v 1poOHO-paAIIMOHATBFHBIX YPaBHEHUN 1 HEPABEHCTB.

Pemenne nppaOHAIBHBIX YPABHEHU U HEPABEHCTB.

Penienre TpUroHOMETPUYECKUX YPABHEHUM.

[IpuMeHeHUE ypaBHEHU U HEPABEHCTB K PEIICHUI0 MATEMATUYECKUX 3a7a4 U
3a/la4y U3 Pa3IM4HbIX 00J1aCTe HAYKU U PEaTbHON KU3HH.

DOyHKUMH U TPaPUKH

Oynkums, crnocodbl 3amgaHus ¢GyHkuuu. ['paduk dyHknuu. B3anmHo
oOpaTHbIe (PYHKIUH.

OObnacTh ompeneiaeHuss 1 MHOXECTBO 3HaueHUi Qynkuuu. Hymn Qynkumu.
[TpoMexyTkH 3HAKOTIOCTOAHCTBA. YETHBIE U HEUETHBIE (DYHKIUU.

CrenenHast QyHKIMS ¢ HATypajibHBIM U IIeJIbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CoiicTBa 1 rpauk KOpHs N-Oi CTENEHHU.

TpuroHomerpruueckass OKPYKHOCTb, OIPEAECIECHUE TPUTOHOMETPUYECKUX
(GYHKIIUNA YUCIIOBOTO apTyMEHTA.



Hauyana MaTeMaTH4ecKOro aHajaimn3a

[TocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUs MOCJIEA0BATEIBbHOCTEN.
MOHOTOHHBIE MOCIEA0BATEIBHOCTH.

ApudmeTrnueckast 1 TeOMETpHUECKast Mporpeccud. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccur. dopMyna CIOXKHBIX NPOLEHTOB. Vcronb3oBaHWE mporpeccuu s
pELIEHHUS peAJIbHBIX 33/1a4 MTPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, omnepauuu Haj MHOxecTBamu. Jluarpammel Jilnepa—BenHa.
[IppuMeHeEHNE TEOPETUKO-MHOKECTBEHHOIO ammapara JUuisi ONMCAaHUs pPEabHBIX
MIPOLIECCOB U SIBJICHUM, TPU PEUICHUU 3a]1a4 U3 APYTUX YU4EOHBIX MTPEAMETOB.

Omnpenenenue, TeopeMa, CIEICTBHE, J0KA3aTEIbCTBO.

11 KVIACC

Yuciaa v BBIYMCICHUSA

Harypanbnsbie u uensle uyncia. [IpuzHaku 1eIMMOCTH LENbIX YHCEIL.

Crenens ¢ palmoHaIbHBIM NTOKa3aTenaeM. CBOICTBA CTENIEHHU.

Jlorapudwm yucna. JleciTuuHbie U HATypaJbHBIE JIOTapU(PMBI.

YpaBHeHHS U HEPABEHCTBA

[IpeoOpa3zoBaHue BBIpaXKEHHI, COACPIKALTUX JIOTAPU(DMBI.

[IpeoOpa3zoBaHue BBIPAKEHUN, COJEPXKAIIUX CTETIEHH C PalUOHAIbHBIM
II0KA3aTEeIIEM.

[Ipumepsl TPUTOHOMETPHUUECKUX HEPABEHCTB.

[lokazarenbHbIE YpABHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUsI 1 HEPABEHCTBA.

CucTteMbl TMHEWHBIX ypaBHEHH. PellleHre MPUKIAIHbIX 33/1a4 C MOMOUIBIO
CUCTEMBI JIMHEWHBIX YPABHEHHUM.

CHCTEMBI M COBOKYITHOCTH PallMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpruMeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMATUYECKUX
3a/la4 v 3a71a4 U3 pa3InuHbIX 00J1acTel HAYKU U PEAIbHON KU3HHU.

DOyHKUMH U TPaPuKn

Oyukius. [lepuoanueckue Gpynkimu. [IpoMexyTKn MOHOTOHHOCTH (DYHKITUH.
MakcuMyMbl 1 MUHUMYMBbI (GyHKIMU. Haunbosblllee W HauMeHbIEe 3HAYCHUE
(GyHKIHMH Ha TPOMEXKYTKE.

Tpuronomerpruueckne PyHKITUU, IX CBOWCTBA U TPAPUKHU.

[TokazaTtenbHas u morapudmuydeckas GyHKIIUN, UX CBOMCTBA U TpaduKH.

Hcnonb3zoBanue rpa@ukoB GyHKIUN JUIsl pelIeHUs YPaBHEHUW U JIMHEWHBIX
CUCTEM.



Hcnonb3zoBanue rpa@ukoB (QYHKIUN Ui HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEH, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUU 3aady U3 JIPYTUX YYEOHBIX
MPEAMETOB U PEATIbHON KU3HMU.

Hayana MaTeMaTH4eCKOro aHajamu3a

HenpepriBabie GyHKIMH. MeTOT HHTEPBAJIOB JIsl pEIICHNUS HEPABCHCTB.

[IpousBonnas  ¢yakuuu. [eomerpudyecknii u  QU3NUECKUN  CMBICIH
MIPOU3BOIHOM.

[TpousBogubie  snemeHTapHBIX  GyHKIu.  DopMmynbl  HaXOXKACHUA
MIPOM3BOIHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKITHIA.

[TpumeHeHre MPOM3BOIHON K MCCIIEOBAaHUIO (YHKIMII HA MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxkaenue HanOobIIero 1 HauMEHbIIEro 3HayeHus: QyHKIUUA Ha
OTpE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXOXKICHUS HAWIY4dIEero pElEHUs B
NPUKIAIHBIX 3aJa4yaxX, [JIs ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
dbopmyoii unu rpaduKoMm.

[TepBooOpazHas. Tabiuiia nepBooOpa3HbIX.

Wurerpan, ero reoMerpudyeckuid U (usmdyeckuid cmbicia. Boluucienue
uHTerpana no gpopmyne Herorona—IJleiiOnuua.



IHIJTAHUPYEMBIE PE3YJIBTATBI

OcBoenue ydeOHOro mpeamera «Maremathka» JOJDKHO 0O€cCIeunBaTh
JIOCTHKEHHE Ha YPOBHE CPETHEro 00IIero o0pa3oBaHus CAEAYIOMMNX JUYHOCTHBIX,
METaIpeAMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTaTOB:

JINYHOCTHBIE PE3YJIbTATBHI

JIn4HOCTHBIE pe3yibTaThl OCBOCHMSI MpPOTrpaMMbl y4eOHOTro TMpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

['paxxtaHCKOE BOCIIUTAHME:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITUN 00YUAIOMIErocs Kak akKTUBHOTO
U OTBETCTBEHHOTO YI€HAa POCCHUCKOTO OOINEeCTBa, TNPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBJICHHM,
IpoLenyp TpaXIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TaTproTHYECKOE BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM IpakIaHCKOM UJIEHTUYHOCTH, YBAKEHUS K
MPOIIIOMY Y HACTOSIIIEMY POCCUICKOW MAaTEMATUKH, IIECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTHX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMHKH.

JIyXOBHO-HPAaBCTBEHHOT'O BOCITUTAHHSL:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO Hapo/a;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO IOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM IMTPUMEHEHUEM JOCTHUKEHUN HAYKU U JACSTEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOTO OYayIIIETO.

DcTeTu4ecKoe BOCIIUTAHUE:!

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKJIIOYash ICTETUKY MaTeMaTUUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]a4, PEILICHUH, PACCYKICHUI; BOCIPUUMYHUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

PuU3nYeCcKOEe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATH MaTEeMaTUYECKUE 3HAHUS B
MHTEpecax 3J0poBOro u 6e3omacHoro odpasa »K13HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U
OTJIbIXa, peryJisipHas Pu3ndeckasi aKTHBHOCTD); (PU3UIECKOTO COBEPIIICHCTBOBAHUS,
MIPU 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTEIbHOCTHIO.

TpynoBoe BocIuTaHUE:

TOTOBHOCTBIO K TPYJy, OCO3HAHMEM ILIEHHOCTH TPYJOJIIO0US; UHTEPECOM K
pazmuuHbIM  chepaM  NPOodEeCCHOHAIBHOM  NESITEIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ TMPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBINA BBHIOOD
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Oynymei mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIC >KM3HEHHBIE IJIAHBI,
TOTOBHOCTBIO W  CIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU >KU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MTPAKTUYECKHX 33/1a4 MaTEMaTHICCKON HAPaBJICHHOCTH.

DKOJIOTMYECKOE BOCITUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHWMAHHEM BIIUSHHUS
COLIMAJIbHO-?PKOHOMHUYECKHUX MPOIECCOB HAa COCTOSIHUE MPUPOTHON M COIMATBHOM
CpeIbl, OCO3HaHHEM TJ00aTbHOTO  XapakTepa SKOJOTHYECKHX MpoOlieM;
OpHEHTalell Ha TMPUMEHEHHE MaTeMaTHYEeCKUX 3HAHWM IJIs PEIICHUs 3a1ad B
00JIaCTH OKPY’KAIOIICH CPe/Ibl, ITTAHUPOBAHUS ITOCTYITKOB M OIICHKH MX BO3MOXKHBIX
MOCJIE/ICTBUMN ISl OKPY>KArOIIEH Cpeibl.

[{leHHOCTH HAYYHOTO MO3HAHUSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKH W  OOIICCTBEHHON TMPAKTUKH, IMOHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW JESITeIbHOCTH, ITAaloB €€
pPa3BUTUS W 3HAYUMOCTH IS Pa3BUTHS I[UBUJIM3ALMU; OBIAJCHUEM S3BIKOM
MaTeMaTUKH ¥ MaTEMaTUYECKOM KyJIbTYpOM KaK CpeICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIIECTBIIATh IMPOCKTHYIO M HCCICIOBATEIBCKYIO JESITCIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOIro MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCEUIMU.

1)  Vuueepcanrvnvie  nozmasamenvhwvie  Oeticmeus, — 0Oecneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00y4arowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL — OKpyJcalowe20  Mupa,  HNpUMeHeHue  JOSUYECKUX,
Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrie nornueckue AeUCTBUSA:

— BBIABJIATh U XapaKTEPU30BaTh CYIICCTBEHHbIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXAYy MOHATUSAMU;, (POPMYIUPOBATH
OTIpeICNICHUS] ~ TOHATHH; YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

— BOCIpUHUMATh, (opMymIupoBaTh W  MPEoOpPa30OBLIBATH  CYKICHHUS:
YTBEPAUTEIBbHBIE W OTPHUIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWE;
YCIIOBHBIE;
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BBISIBJISITh ~ MaT€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBA3M U
OPOTUBOpEYMs. B (pakTaxX, [AaHHBIX, HAOJIOJECHUSX U YTBEPKACHUSIX;
npejiaraTe KpUTEPUU AJIs BBIBJICHUS 3aKOHOMEPHOCTEHN U POTUBOPEUNIA;
JienaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;
IPOBOJUTH CaMOCTOSITEJIBHO JI0Ka3aTeNIbCTBA MaTEeMaTHYECKUX
YTBEPXKACHUN (IIpsIMBbIE U OT IMPOTUBHOIO), BHICTPAUBATh APIyMEHTALIMIO,
IPUBOJUTH MPHUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYKJIE€HUS U BBIBOJBL;

BBIOMpATh Croco0 pemieHuss y4yeOHOW 3aauyd (CpaBHUBATH HECKOJIBKO
BApUAaHTOB peEUICHMs], BbIOMpaTh HaubOoyiee MNOAXOASAIIUNA C YUYETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBrle nccnenoBaTelIbcKue JeHCTBUS:

UCITIOJIB30BaTh BOMPOCHI KaK MCCIEOBATENbCKU MHCTPYMEHT IMO3HAHMS,
(GopMynupoBaTh BOIPOCHI, (PUKCUPYIOLIUME NPOTUBOpPEUHE, MpoOJIeMy,
yCTaHaBIMBaTh HCKOMOE€ M  JlaHHO€, (OPMHUPOBATH  THUIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULUIO, MHEHHUE;

IIPOBOJUTH CaMOCTOSITEJIbHO CIUIAaHUPOBAaHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
O0BbEKTa, SIBJIECHUSA, NPOLECCA, BBIABICHUIO 3aBUCHUMOCTEH MEXAY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHHS U BBIBOJBI IO pe3yJibTaTam
NPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHHBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

IIPOTHO3UPOBAaTh BO3MOKHOE PAa3BUTHE IMPOLECCA, A TAKKE BBIABUIATH
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabota ¢ undopmarmeii:

2)

BBISBIIATH Me(UIIUTH HHGOPMAINH, TAaHHBIX, HEOOXOMMBIX JIJIT OTBETA Ha
BOIPOC U JJISI pEIICHUS 3a]1a4H;
BBIOMpAaTh  WMHGOPMAIMIO W3  HMCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;
CTPYKTYpPHpPOBaTh MH(POpPMAIHIO, TIPEACTABIATh €€ B pa3IMUHbBIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;
OIICHUBATh HaAEKHOCTD uHdopmauu 1o CaMOCTOSITEIIbHO
c(hOPMYITUPOBAHHBIM KPUTCPHSIM.

Vuueepcanvonuvie KOMMyHuUKamueHwvle Oelicmsus, o0becneuusarom

CPOPMUPOBAHHOCTb COUUATILHBIX HABBIKOS 00YUAIOUWUXCAL.
OO0wieHue:
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— BOCIPUHUMATH U GOPMYJIMPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBUSIMU
U LeJIIMH OOILIEHHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3pEHHUS
B YCTHBIX M MUCHBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOJy PEIICHUS
3a/1a4l, KOMMEHTUPOBATh MOJYYCHHBIN pe3ybTarT;

— B X0JIe 00CYXI€HUS 33J]aBaTh BOIIPOCHI IO CYIIECTBY 00CYXIa€MOI TEMBI,
poOsIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIC HAa TTOUCK
pelIeHUs; COMOCTaBIATh CBOU CYXKIEHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHaiora, OOHAPYXUBATh pa3Indue W CXOJICTBO TO3WIIUN; B
KOPpEeKTHOU popme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHUS,

— MOPEACTaBIATh  pe3yJbTaThl  pEUIEHUs  3aJaud,  JIKCIEPUMEHTA,
UCCJIEIOBAHMUS, POEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYIIICHUS
C Y4€TOM 3aj1a4 MPE3CHTAIMU U OCOOCHHOCTEHN ayIUTOPUH.

CoTpyaHUYECTBO:

— MOHHUMATh U UCIOJIb30BATh MPEUMYILECTBA KOMAaHIHOW U UHAUBUTyaTbHOMN
paboThl MpHU penieHuu Y4eOHBIX 3ajlay; MPUHHUMATH I€Jdb COBMECTHOM
NESATEIbHOCTH, IUJIAHUPOBATh  OPraHW3alldi0  COBMECTHOM  paboTHI,
pacmpenenartb BUAbl padOT, TOTOBAPUBATHCA, OOCYXKIATh IMpoOIecC U
pe3yabTat paboThl; 00001IaTh MHEHUS] HECKOJBKUX JIFOJCH;

— Y4acTBOBaTh B IPYNMNOBBIX opMax paboThl (00CYXAeHUSI, 0OMEH MHEHUH,
«MO3TOBbIE€ IITYPMbD» U WHBIC); BBINOJHATH CBOIO 4YacTh pPaOOThl U
KOOPAMHUPOBATH CBOU JEHUCTBUS C IPYTUMU YIE€HAMHU KOMaH/Ibl; OLICHUBATh
KaueCTBO CBOET0 BKJIaJa B OOIMMA TPOAYKT IO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUS.

3) Vuueepcanvuvie pecynamugnsle Oeticmausi, 06ecneuusarom Gopmuposarue

CMBICII0BbIX YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUYHOCTNU.

Camoopranu3zanus:

COCTaBJIATH IIJIaH, aJITOPUTM PEIICHUS 3a/lau, BEIOUPATH CIIOCOO PEIICHUs C
y4ETOM UMEIOIIMUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
U KOPPEKTUPOBATh BApUAHTHI PEUICHUHN C Y4ETOM HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIb:

— BIIQJIETh HABbIKAMU TIO3HABATENbHON pediekcuu Kak OCO3HAHUS
COBEpIIAEMbIX JIEUCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB;
BJIAJETh CIIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIIECCa U pe3yibTaTa
pelIeHrs MaTeMaTUIECKOM 3a/1auu;

— MOPEeaBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh TP PEIICHUU 3aa4H,
BHOCHUTh KOPPEKTHUBHI B JICSITEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEIBLCTB,
JTAHHBIX, HAWJEHHBIX OMOOK, BHISBICHHBIX TPYAHOCTEM;
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— OLIEHMBATh COOTBETCTBHE pE3yJibTaTa IEJIM U YCJIOBHSIM, OOBSICHIThH
NPUYUHBI JTOCTUKEHUS WIM HEJOCTHXKEHUSI PE3YJIbTaTOB JEATEIbHOCTH,
HAXOJIUTh OIMUOKY, JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIbTATBI

OcBoenue y4eOHOro mnpeamera «Anrebpa M Hayajga MaTeMaTH4Ye€CKOTO
aHajgu3a» Ha YPOBHE CpPEIHEro oO0miero oOpa3oBaHUs JOJIKHO OOECreuyruBaTh
JIOCTUKEHHUE CIEAYIOIIUX TPEAMETHBIX 00pa30BaTEeIbHBIX PE3YIbTATOB:

10 KIIACC

Yuciaa v BIYMCICHUA

OnepupoBaTh MOHATUSAMH: PALUOHAIBHOE M JACHCTBUTENBHOE YHUCIO,
OOBIKHOBEHHAS U JECATUYIHAS APOOH, MPOIICHTHI.

Beimonuate  apudmernyeckue  onepalud ¢ PAIMOHAIBHBIMM U
JEWCTBUTEIbLHBIMU YUCIIAMU.

BoInonHATh TPUOIMAKEHHBIE BHIUUCICHUS, UCTIONB3YS MpaBUiia OKPYTICHUS,
JIeTaTh MPUKUAKY U OLICHKY PE3yIbTaTa BIYMCICHUM.

OnepupoBaTh MOHATUSMHU: CTEMEHL C IIEJbIM IOKa3aTeeM; CTaHJapTHas
dbopma 3amucu JEUCTBUTEIBLHOIO YKCIA, KOPEHb HATypaJbHOM CTENCHU;
UCIIOJIB30BATh MOAXOASAIIYIO0 (hOPMY 3aIMCH JIEUCTBUTEIIBHBIX YHCEIT ISl PEIICHUS
MPAKTUYECKUX 3a/1a4 U MPECTABICHUS JaHHBIX.

OnepupoBaTh MOHITUSIMU: CUHYC, KOCUHYC M TAHT'E€HC MPOU3BOJIBHOTO YTJa;
MCIIOJIB30BaTh 3alUCh MPOU3BOJILHOTO yTIJIa uepe3 0OpaTHbIE TPUTOHOMETPUUECKHUE
(GyHKUIHU.

YpaBHeHMs U HEPABEHCTBA

OnepupoBaTh NOHATUSIMU: TOXKJIECTBO, YPAaBHEHHE, HEPABEHCTBO; IIEJIOE,
palMoHalIbHOE, UPPALMOHAIBHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
ypaBHEHHUE;

BrimonHaTh 1peoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNW M peIiaTh
TPUTOHOMETPUYECKUE YPAaBHEHUSI.

BrimonHATh mpeoOpa3oBaHus IENbIX, PANMOHAIBHBIX U HPPAIMOHATBHBIX
BBIPAKEHUN U pelIaTh OCHOBHBIE TUIIBI 1IEJIBIX, PAIIMOHAJIBHBIX U UPPALIMOHATBHBIX
YPaBHEHUI U HEPABEHCTB.

[IpuMeHATh YpaBHEHUSI U1 HEPABEHCTBA JJI PEIICHUS MATEMAaTHUECKUX 3a7a4
W 3aJ1a4 U3 Pa3JIMYHbIX 00J1aCTe HAYKH U PEaTbHOU KU3HH.

MopgenupoBaTh peajdbHble CHUTYallUM Ha S3bIKE aireOpbl, COCTaBIATH
BBIpDAXKEHUS, YpaBHEHMs, HEPABEHCTBA II0 YCJIOBHUIO 3aJlaud, MCCIEI0BATh
MIOCTPOCHHBIE MOJICIIM C UCIIOJBL30BAHMEM afmapara aareOphl.
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DyHKUMH U TPaPUKH

OnepupoBaTh MOHATUAMH: (PYHKIMS, CIIOCOOBI 3aaHusi (QYHKIMH, 00JaCTh
OTpEEICHUs] M MHOXKECTBO 3HauYeHMM (PyHKIUU, Tpaduk (yHKIHH, B3aWMHO
oOpaTHble PYHKIINU.

OmneprpoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTD (PYHKIMHU, HYIH QYHKIIUH,
MIPOMEKYTKHN 3HAKOIIOCTOSHCTBA.

Hcnonb3oBath rpaduku GyHKIMMA 115 pellieHUs] ypaBHEHUH.

CrtpouThs U 4uTaTh rpa@uKu JTUHEHHON (QPYHKINU, KBAAPATUUHON (PyHKIIHH,
CTETICHHOM (PYHKIIMHU C IIEJIBIM ITOKa3aTeeM.

Wcnonp3oBath rpaduku (QyHKIUN A1 HWCCICIOBAHUS IPOIECCOB M
3aBUCUMOCTEH MpHU PEIICHUH 3aJlad U3 APYrHuX y4eOHBIX MPEIMETOB U peaibHON
KU3HU; BbIpaxaTh GOpMyIaMH 3aBUCUMOCTU MEXy BEJIMYMHAMM.

Hayaja MaTeMaTH4eCcKOro aHaJIu3a

OnepupoBaTh MOHATUSMHU: [OCJIENOBATEIBHOCTh, apu(pMeTHUECKass H
reOMETPUYECKast IPOTPECCUMU.

OmnepupoBarh MNOHATUAMH: OECKOHEUHO YOBbIBaoLlas Te€OMETpUYecKas
nporpeccusi, cyMmMa 0€CKOHEYHO yObIBaIOIIEeH reOMETPUUECKON MPOTPECCHH.

3amaBaTh NOCIEAOBATENIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA MOCIEIOBATEIBHOCTEW U MPOTPECCUI JIs1 PEIICHHUS
peanbHBIX 33]1a4 MPUKIIATHOTO XapaKTepa.

MHoskecTBa M JIOTHKA

OnepupoBaTh MOHATUSMU: MHOXKECTBO, OIEPALIUU HaJl MHOXKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN annapar JJis OMMCAHUS PEabHBIX
MIPOLIECCOB U SIBJICHUM, TPU PELICHUU 3a]a4 U3 APYTUX yUYEOHBIX MTPEAMETOB.

OnepupoBatb  MOHATUSMH: ONpeNeNeHne,  Teopema, CJIEJICTBHE,
JI0KAa3aTeIbCTBO.

11 KJIACC

Yucaa v BIYMCICHUSA

OnepupoBaTh MOHATHUAMM: HATypalbHOE, LEJIOE€ YHCIO; HCIOJIb30BaTh
IPU3HAKHU JEJIMMOCTH LENBIX YUCEN, PA3JIOKEHHUE YMCIIAa HA MIPOCTHIE MHOXKUTEIN
JUISL peLIeHus 3a/1a4.

OnepupoBaTh MOHATUEM: CTENIEHD C PAIMOHAIBHBIM MTOKA3aTEJIEM.

OnepupoBaTh MOHATUSMU: JOrapu(p™m uucia, NECATUYHbIE U HATypajbHbIE
JorapupMsl.

YpaBHeHMs U HEPABEHCTBA

[IpumeHsATH CBOMCTBa CTENEHW i MNpeoOpa3oBaHMsI  BBIPAKEHUM;
ONEepUpOBaTh MOHATUSMH: IOKAa3aTEIbHOE YpaBHEHUWE M HEPABEHCTBO; pPEIIATh
OCHOBHBIE TUIIBI IOKA3aTENbHBIX YPABHEHHUI U HEPABEHCTB.
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BoinonHsATh  mpeoOpa3oBaHUsl  BBIPAKEHUN, COAEpXKAIIMX Jorapugmel;
OIepUpPOBATh MOHATUAMU: JIOTapU(PMUUECKOE YpaBHEHUE U HEPABEHCTBO; PEIlIaTh
OCHOBHBIE THITBI TIOTApU(PMUUYECKUX YPaBHEHUIN U HEPABEHCTB.

Haxonute perienus npoCcTeNInX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMHU: CHCTEMA JIMHEWHBIX YPABHEHUH U €€ PEIICHHE;
HCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JIJI PEICHUS PAKTUYECKUX 3a/a4.

HaxoauTp pelieHns: NpoCTENIINX CUCTEM U COBOKYITHOCTEW palMOHAIbHBIX
YPaBHEHUW U HEPABEHCTB.

MopnenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE aureOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHWS, HEPABEHCTBA M CHUCTEMbl [0 YCJIOBHUIO 3a/1ayH,
MCCJIeI0BATh MOCTPOCHHBIE MOJIEIH C UCTIOJIb30BaHUEM arapara ajareOphi.

DOyHKUMH U TPaPUuKn

OnepupoBaTh MOHIATUSMH: TepuoaAnYecKass  QYHKIUS, TPOMEKYTKU
MOHOTOHHOCTH (YHKUUH, TOYKM OJKCTpeMyMma (yHKIMH, HauOosblliee U
HauMeEHbIllee 3Ha4yeHuss (QYHKIUA Ha TPOMEXKYTKE; HCIOIb30BaTh WX IS
ucciaenoBanus GyHKIUH, 3aJaHHON TpaduKoM.

OnepupoBath MOHATUAMH: TpadUKU TOKA3ATEIbHOH, Jorapu@Muiecko u
TPUTOHOMETPUUECKUX (PYHKUUN; U300paxaTh UX HAa KOOPAMHATHOW MIIOCKOCTH U
UCITIOJIB30BATh JJIA PEIICHUS] YPABHEHHUI U HEPABEHCTB.

N300pakaTh Ha KOOPAMHATHOM TUIOCKOCTH TpaUKy JIMHEHHBIX YPaBHEHUM U
WCIIOJIb30BaTh UX JJI PELICHUS] CUCTEMBI JIMHEHHBIX YPABHEHUMN.

Hcnons3oBath rpadukd (QyHKIMH IS UCCIEIOBAHMUS IPOIECCOB U
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX JUCIUIUIMH.

Hauyaja MaTeMaTH4eCcKOro aHajn3a

OnepupoBaTh MOHATUSIMH: HETIPEpbIBHAST QYHKIIUS;, TPOU3BOIHAS (QYHKIINY;
WCITIOJIb30BATh TEOMETPUUYECKUM M (PU3UUECKHUI CMBICI POU3BOIHON JIsl pEIICHUS
3a1ad.

HaxoauTk npou3BOAHBIEC 2JIEMEHTAPHBIX (PYHKIIHMHI, BEIYUCIISATH MPOU3BOIHBIC
CYMMBI, TPOU3BEJICHUS, YACTHOTO (DYHKITHI.

Hcnonb30BaTh MPOU3BOAHYIO IS UCCIIEOBAaHUS (DYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTAThI UCCIIEIOBAHUS K TTOCTPOCHUIO TPaHUKOB.

Hcnonb3oBaTh MPOU3BOAHYIO MJII HAXOXKJICHHUS HAWIYYIIEr0 PpELIEHUs B
MPUKIIAJAHBIX, B TOM YUCJIE COLMATbHO-9KOHOMUYECKUX, 3aa4ax.

OnepupoBaTh TOHATHSIMHU: TEpBOOOpa3Hass W HUHTETpA; TOHUMATH
reOMETPUYECKUN U (PU3UIECKUN CMBICI UHTETpaia.

Haxonuth nepBooOpa3Hbie 3JIEMEHTAPHBIX QYHKIUN; BBIYUCIATH HHTETpal Mo
dbopmyne Herorona—JleliOHuia.

Pemate nmpukiagHbie 3aJa4d, B TOM YHUCIE COLIMAIIBHO-?PKOHOMHYECKOTO W
bu3nYecKoro xapakrepa, Cpe/ICTBaMi MaTEeMAaTHUYECKOTO aHAJTN3a.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMMbl Bcero Kontpoaensie — IpakTiieckue o0pa3oBaTte/ibHbIC
padoThI padoTshI pecypenr
MHoOxecTBa pallMOHAJIBHBIX U
1 JICHCTBUTENbHBIX YUCEN. PalnOHAIbHBIE 14 1
YpaBHEHHUS U HEPABEHCTBA
5 Oyukuun U rpaduku. CTeneHs ¢ HelbM 6
MOKa3aTeleM
3 Apudmernaeckuii KOpeHb N—0i CTETICHH. 18 1
WppanmonanbHble ypaBHEHUS U HEPABEHCTBA
DopMytbl
4 TpUroHOMETpHUH. T pUroHOMeTpUUYecKre 22 1
YpaBHEHUS
5 ITocnenoBareabHOCTH U POTPECCUH 5
6 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3 AL 3 1
3HaHUU
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undgposBbie)
n/n NPOrpamMmbl Bcero Konrpoabnpie  Ipakruieckue o0pa3oBaTe/ibHbIE
padoThI padoTshI pecypeni
CreneHsp ¢ palioOHaIbHBIM MTOKA3aTENEM.
1 [TokazarenpHas pynkuus. [lokazarenpHbie 12 1
YpaBHCHHS U HEPABCHCTBA
Jlorapudmuueckas GyHKIUS.
2 Jlorapudmuueckue ypaBHEHUS U 12
HEpaBEHCTBA
Tpuronomerpuyeckue GyHKIHHA U UX
3 rpaduku. TpuroHoMeTpuueckue 9 1
HEpaBEHCTBA
4 [IpousBoaHas. [IpumeneHnne mpon3BOgHON 24 1
5 WHTerpan n ero npuMeHeHus 9
6 CucTeMbl ypaBHEHHHA 12 1
7 HarypanbHble u nensle yncna 6
8 [ToBTOpenme, 0600IIEHNE, CHCTEMATH3 AT 18 9
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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