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MOSACHUTEJIbHAS 3AIIMCKA

Pabouas mporpamma yueOHOTO Kypca «Anredpa u Hadala MaTEMaTUYECKOTO
aHanm3a» 0a30BOTO YPOBHS 1Jist oOydaronuxcs 11 kimaccoB paspaboTaHa Ha OCHOBE
denepanbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEILHOTO CTaHAapTa CPEIHETO 00IIEero
oOpa3oBaHUs, C YYETOM COBPEMEHHBIX MHPOBBIX TPeOOBaHUH, MPEIBIBISIEMBIX K
MaTEMaTUYeCKOMY OOpa30BaHUIO, W TPAAHWIMN POCCHICKOTO 0O0pa30oBaHUA.
Peanu3arus mporpaMmbl 00€CIIeYMBAET OBJIAJICHUE KITIOYSBBIMH KOMITCTECHITUSIMU,
COCTAaBIIAIONIMMH OCHOBY JUII CaMOPAa3BUTHS W HEMPEPBHIBHOTO 0OOpa30BaHMS,
IIEJIOCTHOCTh OOIIEKYJIBbTYpPHOTO, JIMYHOCTHOTO W TI03HABATEIHLHOTO Pa3BUTHSA
JUYHOCTH 00YyYarOIIUXCsl.

HEJIM U3YYEHUS YYEBHOI'O KYPCA

Kypc «Anrebpa m Havajga MaTeMaTHYECKOTO aHAIIM3a» SIBIISICTCS OIHUM W3
HanOoJIee 3HAYMMBIX B POTPAMME CTapIIEH IIKOJIbI, TOCKOJIBKY, C OJHOW CTOPOHBI,
OH o0ecreurnBaeT MHCTPYMEHTalbHYI0 0a3y JJIsl M3y4EeHUS BCEX €CTECTBEHHO-
HAy4YHBIX KypCOB, & C JPYrod CTOPOHBI, (POPMHUPYET JIOTUUECKOE U abCTpPaKTHOE
MBIIJICHWE YYaIlluxcs Ha YPOBHE, HEOOXOAMMOM JUISi OCBOCHHS KypCOB
nH(OpPMATHKHU, OOIIECTBO3HAHUS, HICTOPHH, CJIOBECHOCTU. B paMkax naHHOTO Kypca
ydalyuecss OBJIAJICBAIOT YHUBEPCATbHBIM SI3BIKOM COBPEMEHHON HayKH, KOTOpas
dbopMyIHUpyeT CBOU JOCTHKEHUS B MaTeMaTH4ecKon (opme.

Kypc anredpsl 1 Hagasm MaTeMaTHYECKOTO aHAIHM3a 3aKJIabIBACT OCHOBY JIS
YCHENIHOTO OBJAQJCHUS 3aKOHAMU (U3UKH, XUMUHU, OWOJIOTHH, TOHUMaHUS
OCHOBHBIX TCHJICHIIMM OSKOHOMHUKH ¥ OOIIECTBEHHOW JKW3HHW, IIO3BOJISCT
OpUEHTHUPOBATHCS B COBPEMEHHBIX ITHU(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSIX,
YBEPEHHO HCIIONH30BaTh WX B MOBCEAHEBHOW XKM3HU. B TOkKe Bpemsi OBIaJcHHE
aOCTpaKTHBIMU UM JIOTHYECKH CTPOTMMH MAaTEMAaTHUYECKUMHU KOHCTPYKIIUSIMU
pa3BUBAaeT YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKJICHUSI, UCTIOJH30BaTh 0000IEHNE U KOHKPETH3aIMI0, a0CTparupoBaHue U
aHAJIOTHIO, (OPMHUPYET KPEaTUBHOE M KPUTHUICCKOE MBIIICHHE. B X0/1€ n3ydeHus
anreOppl W Hadajdl MaTeMaTHYeCKOro aHaiW3a B CTaplied IIKOJe ydJaluecs
MOJIYYatOT HOBBIM OMNBIT PEMICHUS TMPUKIATHBIX 3a7a4, CaMOCTOSITEIIbHOTO
MOCTPOEHUSI MaTEMaTUYECKUX MOJIENIEH pPEaIbHBIX CHUTyalluid W WHTEPIpeTaluu
MOJIYYCHHBIX ~ PENICHUH, 3HAKOMATCA C  IpUMEpaMH  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH B TIpPHpOAC, HAyKe W B HCKYCCTBE, C BBIJAIONIUMUCS
MaTEMaTHYECKUMH OTKPHITUSMHU U UX aBTOpPaMH.

Kypc obnamaer 3HAUMTENHHBIM BOCIUTATEIHHBIM TOTCHIIMAIOM, KOTOPBIN
peanu3yeTcsl Kak 4epe3 y4ueOHbI maTepuan, CoCOOCTBYIOMINNA (POPMHUPOBAHUIO
HAyYHOTO MHUPOBO33pPEHUS, TaK W Yepe3 CHeluPUKy Yy4eOHOH IesTEIbHOCTH,



TpeOyroLen CaMOCTOSITEJIBHOCTH, aKKypaTHOCTH, IIPOJOJKUTEILHON
KOHIIEHTPAIlM BHUMAHUs U OTBETCTBEHHOCTH 32 ITOJIyYEHHBIN PE3YIIbTAT.

B ocHoBe meToanku 00y4ueHus anredpe 1 HadajlaM MaTeMaTHYeCKOro aHaIu3a
JIEKUT AESITEIbHOCTHBIN PUHIUI 00YUEHHUSL.

Crpykrypa Kypca «AnreOpa 1 Hayana MaTeMaTUYECKOTO aHAJIN3a» BKIKOYAET
CIEAYIOUIME COAEPKATEIbHO-METOANYECKE JIMHUM: «Yuciia M BBIYUCICHUSY,
«DyHKIUYU U rpaduxmy, «YpaBHEHUS U HEpaBEeHCTBay, «Hayana maTemaTnueckoro
aHanu3a», «MHOXKeCTBa U JIOTMKa». Bce OCHOBHBIE COAECPKATEIBHO-METOAUIECKUE
JVUHUM M3Y4aloTCsd HA MPOTSDKEHWU JBYX JIET OOydeHus B CTapuleil IIKoJe,
€CTECTBEHHO JOMOJIHAA APYT IpYyra U IOCTEIEHHO HACHIIAsCh HOBBIMM TEMaMHU U
paznenamu. JlaHHBIN Kypc SIBJISIETCS MHTETPaTHBHBIM, MOCKOJBKY OOBEAMHSET B
cebe coaepxKaHME HECKOJbKMX  MaTeMaTU4YeCKUX JUCHUIUIMH:  anredpa,
TPUTOHOMETPHS, MATEMATUUECKUI aHAIU3, TEOpUsI MHOKeCTB U Ip. [Io mepe Toro
KaK ydallluecs OBJIQJIEBAIOT BCE OoJiee MIMPOKUM MATEMaTHUYECKUM allrapaToM, Y
HUX TI0CJIEIOBaTeNIbHO (OPMUPYETCS U COBEPLICHCTBYETCS YMEHHE CTPOUTH
MAaTEeMaTHYECKYIO MOJIEIIb PEAIbBHOW CUTYallu, IPUMEHATh 3HAHMS, IIOJIyYEHHBIE B
Kypce «Anrebpa ¥ Hayaja MaTeMaTHYECKOrO aHajau3a», MJs pelIeHus
CaMOCTOSITENIbBHO  C(OPMYJIMPOBAHHOW MaTEMAaTHYECKOM 3ajaud, a 3aTeM
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pPE3yJIbTAT.

CopepxarenbHO-MeTOAUYECKasl JIMHUAS «YUucna U BBIYMCICHUS) 3aBEPIIACT
(¢bopMUpOBaHNE HABBIKOB MCMOJIB30BAHUS ACHCTBUTEIbHBIX YHUCET, KOTOPOE OBLIO
HA4YaTo B OCHOBHOM IkoJjie. B crapmiell mkose oco0oe BHUMaHHUE YJIENAETCA
(OpMUPOBAHNIO HPOYHBIX BBIYMCIUTENBHBIX HAaBBIKOB, BKIIOYAKOUIMX B ce0s
UCIIOJIb30BAaHUE DAa3IMUHBIX (OpPM 3amucu JEHCTBUTENIBHOTO 4YHCIA, YMEHHE
pPAllMOHAJIBHO BBINOJHATh JEUCTBUS C HHUMM, JeiaTh NPUKUIKY, OLICHUBATH
pe3ynpTaT. OOydaromuecss MNOJY4YalOT HAaBBIKM NPUOMIKEHHBIX BBIYMCICHUH,
BBITIOJTHEHUS JICMCTBUM C 4YHCIaMH, 3allMCaHHBIMM B CTaHJApTHOU (Qopme,
VCIIOJIB30BAHUS MaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAXKCHUM.

JIuHns «YpaBHEHHs M HEPABEHCTBA» PEAIM3YETCS HA NPOTSHKEHUH BCETO
oOydeHHss B CTapuiel MIKoJie, MOCKOJbKY B KaXXIOM paszfelie HporpaMMbl
IPEeIyCMOTPEHO pEIICHHE COOTBETCTBYIOIIMX 3a1ad. OOydarommecs OBIIAJEBAIOT
pPa3IMYHBIMM METOJAMM PELICHUS LEJbIX, PalUOHAIBHBIX, HPPALUOHAIBHBIX,
NOKAa3aTeNbHbIX, JIOTApU(PMHUUECKUX U  TPUTOHOMETPUUYECKUX  YPABHEHMI,
HEPABEHCTB U UX cucteM. [loydeHHbIe yMEHNS UCTIOJIB3YIOTCS IIPU UCCIIEA0BAHNUN
(GYHKIMI ¢ TOMOUIBIO MPOU3BOJHOM, PEIICHUH NMPUKIAJAHBIX 3334 U 3a/Jay Ha
HaxXOXJIE€HWE HaumOOJbIIMX W HAaUMEHbIIMX 3HaueHud ¢yHkuuu. JlaHHas
coJlep)KareibHasl JIMHUSA BKJIIOYAeT B ce0d Takke (QOpMUPOBAHUE YMEHMU
BBIMOJHATh pacdy€rbl 1Mo (opMylsiaM, NpeoOpa3oBaHUs LENbIX, PALMOHAIbHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUM, & TaKXKE BBIPAXKEHUU,



colep)Kalux cTeneHu u Jjorapudmel. brarogaps uzyueHuio anreOpandeckoro
MaTepuasa IpOUCXOANT AalbHEIIee pa3BUTHE AITOPUTMHUECKOTO U a0CTPAKTHOTO
MBILIUICHUST ydaluxcs, (HOPMHUPYIOTCSI HAaBBIKM JEAYKTUBHBIX PACCYXIACHUMH,
paboTel C CHUMBOJBHBIMH (OpMaMu, IPEACTABICHUS 3aKOHOMEPHOCTEH M
3aBUCHUMOCTEHN B BUJIE PABEHCTB U HEPABEHCTB. Anredpa npeiaraeT 3pPpexkTuBHbIC
WHCTPYMEHTBI ISl PELIEHUS NPAKTHYECKUX W ECTECTBEHHO-HAYYHBIX 3ajad,
HaIJIAIHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KaK 3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHMHUS «DYHKIUM U TpapuKu» TECHO
NIEPEIUIETACTCS C IPYTUMH JINHUAMU Kypca, IOCKOJIbKY B KAKOM-TO CMBICIIE 3a1a€T
IIOCJIEIOBATEIbHOCTD U3YUEHUS MaTepraiia. I3ydeHne CTeneHHOM, T0Ka3aTeNbHOM,
Jorapu(pMUUECKON U TPUTOHOMETPUUYECKUX (YHKIUH, UX CBOWCTB U Tpa(HKOB,
UCIIONIb30BaHue (DYHKUUHN JUIs pelleHusl 3a7a4d U3 APYruX y4eOHBIX MPEAMETOB U
pearbHOM XU3HM TECHO CBA3AHO KAK C MATEMaTUYECKUM aHAJIU30M, TaK U C
pelIeHreM ypaBHEHUI U HepaBeHCTB. IIpu 3ToM OosblIoe BHUMaHHE yIEISAETCS
(GOopMHUPOBAHUIO YMEHHUSI BbIpaXKaTh (POpMyIaMH 3aBUCUMOCTH MEXAY pa3IndHbIMU
BEJIMYMHAMH, UCCIENOBaTh MOJy4YeHHbIE (DYHKIHUU, CTPOUTh UX TpapuKu.
Marepuai 3Toi coaepKaTenbHOM JIMHUK HALIEJIEH HA Pa3BUTUE YMEHUM U HABBIKOB,
MO3BOJISIONIMX BbIpAXXaTh 3aBUCMMOCTH MEX]ly BEIMYMHAMU B Pa3IMUHON QopMe:
aHaJIMTUYECKOM, Tpaduueckoil M cinoBecHOW. Ero wu3ydenuwe crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBINIIEHUS, CIOCOOHOCTH K OOOOIIEHUI0 U
KOHKPETH3aL1UH, UCI0JIb30BAHUIO AHAJIOTUH.

CopnepxarenpHass nuHuA «Hadana MareMaTnyeckoro aHalau3a» IO3BOJISET
CYIIECTBEHHO PACIIMPUTH KPYI KAK MaTEMaTUYECKUX, TaK U MPUKIAIHBIX 3a4ad,
JOCTYNHBIX 00YYaroIMMCsl, Y KOTOPBIX MOSIBISETCSI BO3MOXHOCTh UCCIIE0BAaTh U
CTpOUTH TpaduKu PYHKIMA, ONPEAEISATh UX HAUOOJIBIINE U HAMMEHBIIINE 3HAYCHHUS,
BBIUUCIIATH TUIOUIAAd GUTYp U OOBEMBI Tel, HAXOAUTh CKOPOCTH M YCKOPEHUs
npoueccoB. JlaHHas conepXKaTesbHas JIMHHWS OTKPBIBAET HOBBIE BO3MOXXHOCTH
IIOCTPOEHUSI MaTEMaTUYECKUX MOJEIEH pPEAIbHBIX CUTyalud, HaxOXICHUsA
HaWJIy4ylIero PelIeHus] B MPUKIAIHBIX, B TOM YHUCJIE COLHUAIBHO-3KOHOMHYECKHX,
3ala4yaX. 3HAKOMCTBO C OCHOBAMHM MaTE€MaTHYECKOIO aHalu3a CIIOCOOCTBYET
pa3BUTHIO a0CTPAKTHOTO, (POPMAILHO-IOTUYECKOTO U KPEATUBHOTO MBIIIJICHHUS,
(bopMHpPOBaHUIO YMEHUIN paclo3HaBaTh NPOSBICHUS 3aKOHOB MAaTEMaTUKU B HayKe,
TEXHUKE M HUcKyccTBe. OOywaroluecs Y3HAIOT O BBIJAIOIIUXCSA pe3yJbTaTax,
NOJIYYEHHBIX B XOJI€ Pa3BUTHA MATEMATHKHU KaK HAYKH, U UX aBTOPaX.

CopepxarenbHO-METOANYECKasl TUHUSA «MHOXKECTBA U JIOTUKA» B OCHOBHOM
IIOCBAIIEHA  JJIEMEHTaM TEOPUM  MHOXKECTB. [€OpPETHKO-MHOKECTBCHHBIC
IIPEICTABIICHUS IIPOHU3BIBAIOT BECh KYPC IIKOJBHOM MAaTEMAaTHKU W INPEIJIararoT
HauOosiee YHUBEPCAIbHBIN fA3bIK, OOBEIUHSIIONINI BCE pa3leibl MaTEMaTUKU U €€
INPWIOKEHUN, OHU CBSI3BIBAIOT PA3HBIE MAaTEMAaTUYECKUE TUCLUIUIMHBI B €IUHOE



uenoe. IloatoMy BaXHO JaTh BO3MOXXHOCTh HIKOJIBHUKY IOHUMATh TEOPETHKO-
MHO>KECTBEHHBIM SI3bIK COBPEMEHHON MaTEMaTUKH M HCIOJIb30BaTh €ro s
BBIPAXKEHNS CBOMX MBICIIEH.

B kypce «Anrebpa m Hayaja MaTEMaTHMYECKOIO aHAJINW3a» MPHUCYTCTBYIOT
TAaKK€ OCHOBBl MAaTEMaTHYECKOTO  MOJEIMPOBAHUS, KOTOpbIE IPU3BaHBI
chopMHUPOBATh HABBIKU IOCTPOCHUS MOJIEICH pealbHbIX CUTYaIHil, HCCIEA0BaHUS
THX MOJEJIed C MOMOUIBIO ammapaTa airedpbl U MaTeMaTUYeCKOTo aHajin3a U
MHTEPIIPETALNN TIOJTYUYEHHBIX pE3ysIbTaToOB. Takue 3aaHus BIUIETEHBI B KaXK/IbIM U3
pa3aesoB IporpamMmsl, IOCKOJIBKY BECh MaTeprai Kypca IUPOKO UCIIOIb3YETCs IS
pelIeHns NPUKIAAHBIX 3anad. llpu pemieHuu peanbHBIX MPAKTUYECKUX 3a/ad
ydaniyecs: pa3BUBAOT HAOJIIOAATENbHOCTh, YMEHHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbcs, HCIONb30BaTh AHAIOTHIO, 0000IIATh U KOHKPETH3UPOBATH
npobnemy. JlesTeabHOCT MO (OPMUPOBAHUIO HABBIKOB PEIIEHUS MPUKIATHBIX
3a/la4 OpraHu3yeTcs B MPOLECCE M3YUYEHHs BCEX TeM Kypca «Airedpa um Havana
MaTEMaTUYECKOrO aHAJIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B yueOGHOM 1m1aHe Ha M3y4YeHUE Kypca anreOphl M Hadaa MaTEMAaTHIECKOTO aHaTN3a
B 11 kiacce Ha 6a30BOM YpOBHE OTBOJIUTCS 2 Yaca B HEJIEI0, Bcero 68 4acos.



COAEPXKXAHUE YYEBHOI'O KYPCA
11 KJTACC

Yucaa v BIYMCICHUSA

HartypanbHbie u nienbie yncina. [Ipu3Haku 1eIMMOCTH LEIbIX YHCEIL.

Crenensp ¢ pauMoHaIbHBIM NTOKa3aTeneM. CBOMCTBA CTENEHMU.

Jlorapudm yucna. JleciTuuHbIC U HATYpATbHBIE JIOTapU(PMBI.

YpaBHeHMs U HEpaBeHCTBA

[Tpeobpa3oBaHue BbIpaXEHH, COAEPIKALIUX JTOTapU(PMBI.

[IpeoOpa3zoBaHue BBIPAKEHUM, COAEpXKAIIMX CTENEHU C pPaIlMOHAIbHBIM
MOKA3aTEJIEM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHbIE ypAaBHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucTeMbl TUHEHWHBIX ypaBHEHHI. PellleHre MpUKIAIHbIX 3a7a4 C MOMOUIBIO
CHUCTEMBI JIMHEHHBIX YPABHECHUM.

CucreMbl U COBOKYITHOCTH PALlMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

[IpuMeHeHne ypaBHEHNN, CUCTEM U HEPABEHCTB K PELIEHUIO MATEMAaTHYECKUX
3a/1a4 ¥ 3a]a4 U3 pa3IMYHbIX 00JIacTel HaAyKU U PEabHOU KU3HH.

DyHKUMH U TPaPUKHU

Oyuknus. [lepuoanueckue pynkunu. [IpomexxyTku MOHOTOHHOCTH (DYHKITUH.
Makcumymbl 1 MUHUMYMBI (pyHkuud. HauGosnbiiee M HauMeHbIee 3HAYCHHE
(GYHKIIMM HAa TPOMEXKYTKE.

Tpuronomerpuueckure QPyHKIIUU, UX CBOMCTBA U IPAPUKHU.

[TokazatenbHas u Jorapudmuueckas GQyHKIHUU, UX CBOMCTBA U rpaduKH.

Hcnonp3oBanue rpadukoB (PYHKIMA A7 pEelICHUs] YPaBHEHUN W JTMHEHHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB (yHKUMNA i1 HCCIAENOBAHUS TIPOIECCOB U
3aBUCUMOCTEHN, KOTOPBhIE€ BO3HHUKAIOT MPU PEIICHUH 3a/ady U3 APYruX y4eOHbIX
MIPEAMETOB U PEATIbHOM KU3HMU.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

HenpepriBabie ¢pyHKIIMN. MeTon HHTEPBATIOB 7Sl pEUICHHS] HEPAaBEHCTB.

[IpousBonnas  ¢yHkuuu. [eomerpudyeckuii u  (QU3NUECKUNA  CMBICT
MIPOU3BOIHOM.

[IpousBoaHbie  dJeMEHTApHBIX  QyHKUUNA.  DopMysnbl  HAXOXKIACHUS
IPOM3BOJHON CyMMBI, MPOU3BEAEHUS U YACTHOTO (DYHKIIUH.

[TpumeHeHre MPOM3BOIHON K MCCIIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxaenue HanOobIlero 1 HauMEHbIIEro 3HayeHus: (GyHKIUHA Ha
OTpE3KE.



[IpumMeHeHrne NpOM3BOMHOM [UIsl HAXO0XICHHS HAWIy4yllero peuieHus B
OPUKIAAHBIX 3a7adax, Uil OINpPEAENIEHHs CKOpPOCTH IIpolecca, 3aJaHHOIO
bopmyoit uiu rpadpuKoMm.

[TepBooOpa3zHas. Tabnuiia nepBooOpa3HbBIX.

WNHuterpan, ero reoMerpuyeckuii W (Quanueckuid cMbIci. Beruucienue
uHTerpana no popmyne Herorona—JleitOnuna.

DJieMeHThI TEOPHHU BepOSITHOCTEl

BeposiTHOCTB U cTaTuCTUKA. BhIuncIeHUE 4YacTOT U BEPOSATHOCTE COOBITHH.
BrlunciieHre BEpOSTHOCTEH B OMNBITAX C PABHOBO3MOXHBIMU AJIEMEHTAPHBIMU
ucxoaamMu. BeruucieHrne BEpOATHOCTEM HE3aBUCHUMBIX COObITHH. Mcnonb3oBaHue
dbopMyIIbl CIIOKEHHUSI BEPOSITHOCTEH, Auarpamm Oillepa, JepeBa BEepPOSTHOCTEH,
dbopmynsl  bepuymiu. BeposTHOCTHOE TPOCTPaHCTBO. AKCHOMBI  TEOpPUU
BEPOSITHOCTEN. Y CIIOBHAsI BEPOATHOCTb.

INJIAHUPYEMBIE PE3YJIBTATBI

OcBoenne ydeOHOro Tmpeamera «MaTemaTnkay JOJDKHO OO0eCIeunBaTh
JOCTIKCHHUE Ha YPOBHE CPETHETO 00IIero 00pa3oBaHUsl CICTYIONTUX JTNYHOCTHBIX,
METAINPEIMETHBIX U MPEJIMETHBIX 00pa30BaTEIbHBIX PE3YJIBTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOEHMSI MpOrpaMMbl y4eOHOro MpeaMera
«MaremMaTnka» XapakTepU3yrTC:

['pasxxtaHCKOE BOCIIUTAHMUE:

c(hOpMUPOBAHHOCTHIO TPAXKIAAHCKOMN MO3UIIUU 00YUYaIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOIO 4YJ€Ha POCCHUMCKOrO0 OOIIECTBA, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHUM,
IpoLeyp TPaXKTAHCKOTO 00mecTBa (BHIOOPHI, OMPOCHI W TIpP.), yMEHUEM
B3aHUMOJECUCTBOBATh C COLUUAIBHBIMA HWHCTUTYTAMU B COOTBETCTBUH C MX
GYHKUMSIMU ¥ HA3HAYEHUEM.

[TaTproTHYECKOE BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON TPAXKIAHCKON MIACHTHYHOCTH, YBOKCHHUSI K
IIPOILIIOMY M HACTOSIIIEMY POCCUMCKOW MAaTEMATUKH, [IEHHOCTHBIM OTHOLIEHUEM K
JOCTUKEHUSIM POCCUHUCKUX MAaTEeMaTUKOB U POCCUMCKON MaTEMaTUYECKON HIKOJIBI,
K HCIOJb30BAHUIO 3THUX JOCTHXKEHUW B JPYrMX HAayKaX, TEXHOJOTHUSX, cdepax
SKOHOMHKH.

JIyXOBHO-HPaBCTBEHHOT'O BOCIIUTAHMS:



OCO3HaHHEM JTyXOBHBIX LEHHOCTEN POCCHICKOTO HApOJa;
c(OpPMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, OTUYECKOTO  MOBEACHUA,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHHUI HAYKU U EATEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MIOCTPOCHUE YCTOMYMBOTO OYyAYIIETrO.

DCTeTUYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIIEHUEM K MHUPY, BKIIOYAsl 3CTETUKY MaTEMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 33/1a4, PEIICHUH, PAaCCYKACHUI; BOCIPUUMYHUBOCTHIO
K MaTeMaTHYE€CKUM acleKTaM pa3uYHbIX BUJOB UCKYCCTBA.

duznyeckoe BOCIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHUS MPUMEHATh MaTEeMaTHYECKUE 3HAHUS B
WHTEpecax 37J0pOBOTO U 6e30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHU U
OT/BIXa, peryisipHas puznueckas akTUBHOCTS); (PU3UYECKOT0 COBEPIIICHCTBOBAHUSI,
IPU 3aHATUAX CIOPTUBHO-03JOPOBUTEIBHOM JIEATENbHOCTHIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IIEHHOCTU TPYAOJIIOOHS; MHTEPECOM K
pa3nuuHbiM  chepam  Mpo(decCHOHANBHON  JNEATENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpILIAaTh OCO3HAHHBIA BBHIOOP
Oynymei mnpodeccur U peanu30BbIBATH COOCTBEHHBIE KU3HEHHbBIC IJIAHBI;
TOTOBHOCTBIO U  CIOCOOHOCTBIO K MaTreMaTHYeCKOMy OOpa3oBaHUIO U
caM00Opa30BaHHI0 Ha MPOTSHKEHUM BCEM JKU3HU; TOTOBHOCTBIO K AKTUBHOMY
YUaCTHUIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MATEMaTUYECKON HAIIPaBICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO 3KOJOTUYECKOM KYJIbTYpbl, MOHUMAHUEM BIIMSIHUS
COLIMATIbHO-3KOHOMUYECKUX MPOILECCOB Ha COCTOSHUE MPUPOTHOM M COLMAIBHOU
Cpelbl, OCO3HAHMEM TJIOOATBHOTO  XapakTepa JKOJOTUYECKUX MpodiieMm;
OpUEHTAllMEe Ha NMPUMEHEHUE MATEMAaTUYECKUX 3HAHUN JJid pelIeHHs 3a7ad B
00J1aCTH OKpY>Karolleil cpeibl, INIAHUPOBAHUS MOCTYIKOB M OLIEHKU UX BO3ZMOMHBIX
MOCJICICTBUN JIJI1 OKPYKAIOILIEH CPEIbI.

[leHHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSl HAyKM W  OOUIECTBEHHOM MPaKTUKH, [OHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl UYeJIOBEHYECKON AesTeNbHOCTH, STanoB €€
pa3BUTHS M 3HAYUMOCTH JJIsi PA3BUTHs [UBUIM3AIMU; OBIAJCHUEM S3BIKOM
MaTeMaTUKH ¥ MaTEeMaTUYECKOM KYJIbTYpOH KakK CPEICTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh TMPOEKTHYI0 M HCCIIEI0BATEIBCKYIO JIESITeIbHOCTD
WHIUBUyaJIbHO U B TPYIIIIE.



METANIPEIMETHBIE PE3YJIBTATBI

MertanpenmMeTHble pe3ynbTaTbl OCBOEHMS MPOTpPaMMbl Y4EOHOTO MpeaMeTa
«MaremaTuka» XapaKTEepPU3yIOTCS OBJIaJICHUEM YHHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANLHLIMU — KOMMYHUKAMUSHBIMU
oelcmeus MU, YHUBEPCANTbHbIMU PeCYNAMUBHBIMU OCUCTBUIMU.

1)  Vuusepcanvuvie = nosmaeamenwvmvle  Oeticmsus,  obecneuusaom
Gopmuposanue 0a306bIX KOSHUMUBHLIX NPOYECCo8 00yuarowuxcs (oceoenue
Memo0oo8  NO3HAHUA — OKPYICAoWwje2o  Mupa;,  NpuMeHeHue  J102UYECKUX,
UCCIe008amenbCKux onepayull, ymeHui pabomams ¢ uHgopmayueti).

bazoBble nornueckue nenCTBUA:

e BBIABJIATH U XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKU MATEMAaTUYECKUX
OOBEKTOB, MOHATUH, OTHOLIEHUN MEXIY HNOHATHAMH; (OPMYIUPOBATH
OmpezeNieHUus]  TMOHATH; YCTaHABIMBAThb CYHIECTBEHHBIH  IMPHU3HAK
KJIacCU(UKALMU, OCHOBAHUA M1 OOOOIIEHHS W CpPaBHEHUS, KpUTEPUU
IPOBOAMMOIO aHAIIN3A;

e BOCIPUHUMATH, (OPMYJIUPOBATH U  NIPEOOPA3OBBIBATH  CYXKIACHHUS:
YTBEpAUTENIbHbIE W OTPULIATENbHBIC, €AMHUYHBIC, YacCTHbIE U OOLIME;
YCIIOBHBIE;

e BBIABIATH  MaT€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U |
OpOTUBOpEYMs. B (pakTaxX, [JAaHHBIX, HAOJIONEHUSAX U YTBEPKICHUSIX;
npejiaraTe KpUTEPUU AJIs BBISBIICHUS 3AKOHOMEPHOCTEHN U IPOTUBOPEUNIA;

e J€NIaTh BBIBOJABI C MCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
VWHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3AKIIFOUEHUH 110 aHAJIOTHH;

e TPOBOAMTH CaMOCTOSITENIHO JI0Ka3aTeNbCTBA MaTeMaTHUYECKUX
YTBEPXKACHUN (IIpsIMBbIE U OT IPOTUBHOIO), BHICTPAUBATh apryMEHTALMIO,
IPUBOJUTH IPUMEPbl M KOHTPIPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CYKICHHS U BHIBOJbI;

e BbIOMpaTh cmoco0 pemeHus y4eOHOM 3afaun (CpaBHHUBATH HECKOJBKO
BapMAHTOB pEUIeHMs, BHIOMpaTh HaubOoNee MOAXOAAIMMNA C y4ETOM
CaMOCTOSITEJIbHO BbIJICJIEHHBIX KPUTEPUEB).

ba3oBble nccnenoBaTenbCKue 1eUCTBUS:

e HCIOJB30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
(GbopMynupoBaTh BOIPOCH], (UKCHUPYIOLIUE MPOTUBOPEUHE, MPOOIEMY,
yCTaHaBIMBaTh MCKOMOE€ M  JlaHHOe, (OpMHUPOBATH  TMIIOTE3Y,
apryMEHTHPOBATH CBOIO NO3UIINI0, MHEHHUE;

e IPOBOAWTH CaMOCTOSITENIHO CIUTAHUPOBAHHBIH HKCIEPHUMEHT,
UCCIIEJOBAaHUE TI0 YCTAaHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTH4eCKOIro
o0beKTa, SBJICHMS, MPOLECCA, BBIABICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMHU, SIBICHUAMH, IPOLIECCAMY;



CaMOCTOSITEIBHO (POPMYITHUPOBATH 0OOOIIEHUSI W BBIBOJBI TIO pe3yiIbTaTaM
MPOBENEHHOTO HAOIIOICHUS, WCCIEIOBaHUS, OICHUBATH JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJOB U 0000ICHUI;

IIPOTHO3MPOBATh BO3MOXKHOE pa3BHTHE TIpOIlecca, a TaKKE BBIIBUTATH
MIPEJIMOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIIOBHUSX.

Pabota ¢ nuadopmanueii:

2)

BBISBJIATH Je(UIUTHI HH(POPMAIIMH, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETA Ha
BOIIPOC U ISl pELICHUS 33/1a4H;
BbIOMpaTh ~ MHPOpPMALUI0 W3  MCTOYHMKOB  PA3JIMYHBIX  THIIOB,
aHaJIN3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMALIUIO
pa3IMyYHBIX BUAOB U (POPM IMPE/ICTABICHHUS,
CTPYKTYypUpPOBaTh MH(OPMALINIO, TIPEICTABIATH €€ B Pa3IMUHBIX (hopMax,
WUTIOCTPUPOBATh rpapuuecKy;
OLICHUBATh HaJEXKHOCTD uHpOopMauu 1o CaMOCTOSATEJIEHO
c(hOpMYJIMPOBAHHBIM KPUTEPHUSIM.

Vuusepcanvuvie ~ KOMMYHUKamugHvle  Oelicmeus,  0Oecneuusaom

CchoOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0OVYATOUWUXCSL.
OO01ienue:

BOCIPUHUMATh U (DOPMYJIUPOBATh CYKJEHUS B COOTBETCTBUHU C YCIOBUSMHU
U LIETISIMU OOILIEHUS; ICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M IMCBMEHHBIX TEKCTAX, NaBaTh IOSACHEHUS IO XOILy PELICHUS
3a/1a4i, KOMMEHTHUPOBATh IIOJyYCHHBIN PE3YJIbTAT;

B X0/ 00CYKIEHUS 3a7]aBaTh BOIPOCHI IO CYIIECTBY 00CYK1a€MOM TEMBI,
po0JieMbl, peniaeMoi 3a/1auM, BbICKAa3bIBaTh MJI€U, HALICJIEHHbIE HAa TIOUCK
pEelIeHNs; CONOCTABIATH CBOM CYXKIEHHMS C CYXACHUSIMH JPYIUX
YYaCTHUKOB JHaliora, OOHapyXUBaTh Pa3M4yhe U CXOJCTBO MO3HIIMIA; B
KOPPEKTHOU popme popMyaupoBaTh pa3HOIIACHS, CBOM BO3PAKEHMS,;
IPEACTABIIATh  PE3yJbTaTbl  PEIICHMs  3aJadd,  JIKCICPUMEHTA,
UCCJIEIOBaHMSI, IPOCKTA; CAMOCTOSITENIbHO BRIOMPATh (pOpMAT BHICTYIICHUS
¢ y4€TOM 3a7a4 MPEe3eHTAIIMN U OCOOCHHOCTEHN ayIUTOPHH.

CoTpyIHUYECTBO:

MIOHMMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAHTHOW U MHIUBUIYaIbHOU
paboThl TpW penieHny Y4eOHBIX 3a1ad; MPUHUMATh IIEJIb COBMECTHOM
NeSATETbHOCTH, IUIAHUPOBATh  OPraHU3AIMIO COBMECTHOM  paboThI,
pacnpenensaTh BHABI pabOT, JOTOBApUBATHCA, OOCYXKIaTh MPOIECC U
pe3yabTat paboThl; 00001IaTh MHEHHS] HECKOJIBKUX JIFOCH;

y4acTBOBATh B I'PYIIOBBIX (popMax paboThl (00CYykIeHHs, 0OOMEH MHEHHU,
«MO3TOBBIE IITYPMBD» W WHBIC); BBHIMOJIHATH CBOIO YacTh pabOTHI U
KOOPJIMHUPOBATH CBOU JICUCTBHUSI C PYTUMH WICHAMH KOMaH/IbI;, OIICHUBATh



KaueCcTBO CBOET0 BKJIaJa B OOMMH TPOAYKT IO KPUTEPHSIM,
chopMyTUpPOBaHHBIM YYaCTHUKAMH B3aUMOJCHCTBUSI.

3) Yuusepcanvuvie pecynamuensie oeticmaus, obecneuusarom ghopmuposanue
CMBLCIIOBbIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranu3zanusi:

COCTaBJISITH TIJIaH, AITOPUTM PEIICHUS 33]1a4H, BEIOMPATH CIIOCOO PEIICHHS C
y4€TOM UMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(OpMAIUU.

CaMOKOHTPOJIb:

e BIIQJICTh HaBbIKAMU TIO3HABATENLHON pediekcuu Kak OCO3HaHUS
COBEpUIAEMBIX JIEUCTBUIA U MBICTUTEIBHBIX MPOILECCOB, UX PE3YIbTATOB;
BJIQ/IETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpOIecca U pe3ysibTara
pelIeHus MaTeMaTUYECKOM 3a/1auH;

e MPEABUAETH TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPU PEILICHUH 3a1a4H,
BHOCUTH KOPPEKTHBBI B JICSITEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB,
JAHHBIX, HAWJCHHBIX OMUOOK, BBIIBJICHHBIX TPYIHOCTEH;

e OIIGHUBATh COOTBETCTBHE pE3yJbTaTa AN W YCJIOBHUSIM, OOBSICHSTH
NPUYMUHBI JTOCTUKEHUSI WIM HEJOCTHXKEHHS pPe3yJIbTaTOB JESITEIbHOCTH,
HAXOJUTh OIMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

OcBocHue y‘{C6HOFO KypcCa «Anre6pa N Hadajla MaTEMAaTHYCCKOI'O aHaJIn3a)
Ha YPOBHE CpPCAHCTO 06HICFO 06p8,30BaHI/I}I JOJIDKHO o0ecreynBaTh JOCTHIKCHHUC
CJIcayrommx ImpeaMCTHBIX 06p330BaTeJ'IbHI)IX PE3YyJIbTATOB:

11 KITACC

Yucjia 1 BBIYUCIEHUSA

OnepupoBaTh MNOHATUSMH: HATypajdbHOE, I€J0€ YHCIO; HCIOJIb30BATh
MPU3HAKH JIEJIMMOCTH LENBIX YUCEI, PA3JIOKEHUE YMCIIA HA MPOCThIE MHOKUTEIN
JUISL PELICHUS 3a/1a4.

OnepupoBaTh MOHATHEM: CTETICHb C PAIIMOHATBHBIM MTOKA3aTEIEM.

OnepupoBaTh MOHATHUSMU: JOTapu(pM UYHCIIA, NECATHYHBIE W HATypalbHBIC
JoTapu(MBbI.

YpaBHeHUs U HEPABEHCTBA

[IpumeHsATH CBOMCTBa CTENMEHW g [peoOpa3oBaHUsI  BBIPAKEHUI;
OIEpUPOBATh TOHATHUSAMU: I[IOKA3aTEJIbHOEC YPAaBHEHHE W HEPABEHCTBO; PEILIATH
OCHOBHBIE THUIIbI IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.



BoimonuaTe mpeoOpa3oBaHus  BBIPAXEHHH, COJAEpKalUX Jorapudmel,
ONEepUPOBATH MOHATHIMHU: JIOTApU(PMUUECKOE YpaBHEHHUE U HEPABEHCTBO; pEIIaTh
OCHOBHBI€ THUIIBI IOTApU(PMHUUECKUX YPAaBHEHUI U HEPABEHCTB.

Haxonuts pemenus npocTeNmX TPUrOHOMETPHUUECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ DPEIICHHE,
MCIIOJIBb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUM I PELICHUs PAKTUYECKUX 3a1a4.

HaxomuTpk pemenus npocTeUInX CUCTEM M COBOKYIHOCTEN PAallMOHAJIBHBIX
YPaBHEHUH U HEPABEHCTB.

MogaenupoBaTh peanbHblE CUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIDAKCHMSI, YPABHEHUS, HEPABEHCTBA M CHCTEMBI 110 YCIOBHIO 3aJauH,
UCCJIEIOBATh MOCTPOCHHBIE MOJIENIH C UCTIOJIb30BAaHUEM armapaTa aareOpbl.

DyHKIUHN U TPAPUKH

OnepupoBaTh NOHATHSAMM:  HEpUOAUYECKass  (PYHKUMS, MPOMEXKYTKU
MOHOTOHHOCTH (PyHKLMH, TOYKM OKCTpeMyMa (QYHKIHUM, HauOonbliee U
HauMEHbIllee 3HAYeHHUS (QYHKIUU Ha TPOMEXKYTKE; HCIONb30BaTh UX MJIs
UCCIIeIOBaHMs (PYHKIINU, 3aJJaHHON TpaduKOM.

OmnepupoBaTh MOHATHSAMHU: TpadUKHU IMOKA3aTEIbHOU, JOrapupMUUYECKON U
TPUTOHOMETPUUECKUX (PYHKIMI; N300paxaTh UX HA KOOPAWHATHOW IUIOCKOCTH U
VICIIOJIB30BATh JJIs PELICHUS YPABHEHUI U HEPABEHCTB.

N306paxaTh Ha KOOPAMHATHOM IJIOCKOCTU TpaduKU TMHEWHBIX yPaBHEHUH U
VICIIOJIBb30BaTh MX JUUI PEIIECHUs] CUCTEMBI JIMHENHBIX YPABHEHUN.

Wcnonp3oBate rpadpuku (QyHKUMH Ui HCCIENOBAaHUS NPOLECCOB U
3aBUCUMOCTEHN U3 APYTruX Y4eOHBIX AUCLUILINH.

Hayana MmaTeMaTH4eCKOro aHaJIu3a

OmnepupoBaTh MOHATUSAMU: HENMpPEpbIBHAS (YHKIUS; MPOU3BOIHAS (QYHKIUY;
UCIOJIb30BaTh T€OMETPUUECKUN U (PU3NUECKHI CMBICI POU3BOIHOM AJISl PEIICHUs
3az1ady.

HaxoauTs nNpon3BOAHbBIE AIEMEHTAPHBIX (PYHKIMHA, BBIYUCIIATH TPOU3BOJHBIE
CYMMBI, IPOU3BEICHHUSI, YACTHOTO (DYHKIIUH.

Hcnonp30BaTh MPOU3BOIHYIO 711 UCCIETOBAHUS (PYHKIIMH HA MOHOTOHHOCTD
¥ KCTPEMYMBI, IPUMEHATH PE3YyIbTaThl UCCIECIOBAHMS K ITOCTPOEHUIO TPa(hUKOB.

Hcronb30BaTh MPOU3BOAHYIO I HAXOXKACHMS HAWIYydlIero pELICHHS B
IIPUKJIAJAHBIX, B TOM YUCIIE COLMAIbHO-DKOHOMUYECKUX, 3a1a4ax.

OnepupoBaTh MOHATHUSIMU: TEPBOOOpa3Hass M  MHTErpaj; MOHUMATH
reOMEeTPUUECKUN U GU3NYECKUIN CMBICT UHTErpasa.

Haxoauts nepBooOpa3Hble 2JIeMEHTapHbIX (YHKIUI; BBIYUCIATH UHTErPai IO
dbopmyne Herorona—JleliOHuia.

Pemare npukiagHeie 3a1auv, B TOM YHUCIE COLMAIBHO-DKOHOMMYECKOTO U
($u3NYECKOTo XapakTepa, CpeICTBAMU MAaTEMaTHYECKOTO aHaJIN3a.



DJIeMEeHTbI TEOPUH BePOATHOCTEH

npumMeHsTh Gopmy 6uHoma HeroToHa a1 npeoOpa3oBaHMsl BIPAKEHUH;
UCIIOJIb30BaTh METOJ, MaTEeMaTUYECKOW UHIYKIIU IS I0KA3aTeIbCTBA TEOPEM U
peIIeH s 3a7]a4; UCIIOJIb30BaTh CIIOCOOBI IPEICTABIICHUS U aHATN3a
CTATUCTUYCCKUX JIAHHBIX; BHITIONHATH OTIEPAIIMH HAJl COOBITUSIMU U
BEPOSTHOCTSAMU.






TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Konrposnpie  Tpakrueckue o0pa3oBaTejibHbIE
padoTsI padoThI pecypesI
CreneHb ¢ palluOHATIBLHBIM [TOKA3aTEIEM.
1 ITokazarenbHast pynkius. [TokasatenbHble 9 1
ypaBHEHHUS U HEPABEHCTBA
Jlorapudmudaeckas hyHKIHS.
2 Jlorapudmuueckue ypaBHeHUS U 8
HEpaBEeHCTBA
Tpuronomerpuueckue QyHKIIUH U UX
3 rpadukn. TpuroHomeTprudecKkue 5 1
HEpaBEeHCTBA
4 IIpousBoaHas. [IpuMeHeHne Mpou3BOIHOM 13 1
5 HuTerpan u ero npuMeHeHUs 6
6 Cucremsl ypaBHEHU 9 1
7 HarypanbHblie u 1ienble yncina 2
8 DnEeMEHTBI TEOPUH BEPOSITHOCTEN 6 1
9 [ToBTOpEHME, 0000IIEHNE, CHCTEMATH3AIIH 10 1
3HaHUI
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 6 0




IHOYPOYHOE IIVTAHUPOBAHUE

11 KITACC
Kosaun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Koutpoabsubie IIpakTuyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTeibHbIE
padoThI padoThI
pecypcsl
CreneHb C pallMOHAIBHBIM MTOKAa3aTelIeM 1
2 CaoiicTBa cTeneHu 1
3 [IpeoOpazoBanme BEIpaKEHUH, i
coJiepkKalliX palMoOHaIbHbIE CTEIICHU
4 [IpeoOpa3zoBanue BBIpaXKEHUH, 1
coJlepKalliX pallMOHaIbHbIE CTETIEHU
[Toka3zaTenbHble ypaBHEHUSI U HEPABEHCTBA 1
ITokazarenbHbIE ypaBHEHUS U1 HEPABEHCTBA 1
[Toka3zaTenbHble ypaBHEHUSI U HEPABEHCTBA 1
g [TokazaTenpHas GyHKIIHS, €€ CBOWCTBA U |
rpaduk
KonTtponbras padora mo teme "CremneHs ¢
9 palMOHATILHBIM [TOKA3aTEJIeM. 1 1
[TokazatenpHas ¢pyakums. [lokazarenpHbie
ypaBHEHUS U HEpaBEHCTBA"
10 Jlorapudm umncna 1
11 JlecaTUUHBIE U HATYypaAJIbHBIE JTOTapH (MBI 1
12 [IpeoOpa3zoBanue BBIpaKEHUH, 1

coJIepXKaIiux Jorapudmpl




[IpeoOpazoBanme BEIpaKEHUH,

13 CoJIepXKaIIux Jorapudmbl

14 Jlorapugmuueckue ypaBHEHUS U
HEpaBEHCTBA

15 Jlorapu¢muueckue ypaBHEHHS U
HEepaBEeHCTBA

16 Jlorapugmuueckue ypaBHEHUS U
HEepaBEeHCTBA

17 Jlorapugmuueckas pyHKIuUs, €€ CBOWCTBA U
rpaduk

18 Tpuronomerpuueckue QYHKIHH, UX
CBOMCTBa U Tpaduku

19 Tpuronomerpudeckue GyHKINU, UX
CBOWCTBA U rpaduKu

20 [Tpumeps! TPUTOHOMETPUYECKUX
HEPaBEHCTB

21 [Tpumeps! TPUTOHOMETPHUUECKUX
HEPaBEHCTB
KonTtponsHas pabora o Teme
"Jlorapudmuyeckas GyHKIUS.

” Jlorapu¢muueckue ypaBHEHHUS U
HEepaBeHCTBA. TpUTOHOMETPHUYECKHE
GbyHKIMH 1 UX Tpaduky.
Tpuronomerpuyeckue HepaBeHCTBA"

23 [IpousBoanas ¢pyHKuUN

24 ['eomeTpuyeckuii U PU3NIECKUIA CMBICTT

IIPOU3BOJHOMN




I'eomerpuueckuii 1 Gpu3NIECKHii CMBICT

25 .
IIPOU3BOTHOM
26 [Ipou3BoaHbIE IIEMEHTAPHBIX (HYHKIMN
27 [Tpon3BogHBIC S7IEMEHTAPHBIX (DYHKITHI
)% [IpousBoaHast CyMMBI, TPOU3BEICHHS,
YacTHOTO (DYHKITHIHA
29 [TpousBogHast CyMMBI, TPOU3BEACHMUS,
YacCTHOTO (YHKIIHI
IIpuMeHeHne Npou3BOIHON K
30 HCCIIeI0BaHNI0 (DYHKIIMI HA MOHOTOHHOCTD
U DKCTPEMYMBI
IIpuMeHeHne Npou3BOIHON K
31 UCCIIEIOBaHMIO (DYHKIMI HA MOHOTOHHOCTD
U 3KCTPEMYMBI
Haxoxnenne HanOompIIero u
32 HaMMEHBIIIETO 3HAYeHUs PYHKIUHU HA
OTpe3Ke
Haxoxnenne HanOoIbIIErO U
33 HaWMEHBIIIETO 3HAYCHUS (YHKIINHA HA
OTpe3Ke
Haxoxnenne HanOoIbIIEr0 U
34 HaWMEHBIIIETO 3HAYCHUS (YHKIIMHA HA
OTpe3Ke
KonTtponbHas pabora o Teme
35 "ITponsBoaHas. [Ipumenenue
MPOU3BOAHOMN"
36 IlepBooOpasnas. Tabnuma nepBooOpa3HBIX
37 [TepBooOpa3znas. Tabnuia mepBoOOPa3HBIX




WnTerpan, reomeTpuueckuii 1 pu3nyecKuii

38 CMBICJI HHTETpaia

39 WnTerpan, reomeTpuueckuii 1 pu3nyecKuii
CMBICJI MHTETpaja

40 Boruncnenue unrerpana no ¢popmyie
Herorona—JleiiOauma

A1 Brruncnenue uaTerpana mo popmyiie
Herorona—JleiiOauma

42 CucreMbl TUHENHBIX YpaBHEHUM

43 CucreMbl TUHEWUHBIX YpaBHEHUN

44 Pemenne npukinaaHbIxX 3a/1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUI

45 Pemrenne npukiiagHpIX 3a1a4 ¢ IOMOLIBIO
CHCTEMBI JINHEHHBIX YPaBHEHUN
CucreMbl ¥ COBOKYITHOCTH LIETIBIX,

46 palOHAIBHBIX, UPPALMOHAIBHBIX,
MO0Ka3aTeNbHbIX, JOrapu(PMUIECKUx
ypaBHEHUH U HEPABEHCTB
CucreMbl ¥ COBOKYITHOCTH LIETIBIX,

47 palMOHAIIBHBIX, UPPALIMOHAIBHBIX,
MOKa3aTeNbHbBIX, JOrapu(PMUIECKUX
ypaBHEHUH U HEPABEHCTB

43 Hcnonp3oBanue rpagukoB GyHKIMNA 715
peleHus ypaBHEHUN U CUCTEM
[IpuMmeHeHre ypaBHEHUM, CUCTEM U

49 HEPaBEHCTB K PEIICHNUIO MaTEMaTUYECKUX

3a/1a4 ¥ 3a/1a4 U3 pa3InIHbIX 00acTeit
HayKU U PEAIbHOU KU3HU




KonTtponsHas padora no teme "MuTerpan u

50 ero npumeHeHusi. CucTeMbl ypaBHEHHIT" !

51 HatypanbHble U 1ienbie 9uciia B 3aa4ax u3 )
peabHOM KU3HU

52 [Ipr3HaKu AETMMOCTH LEbIX YHCE 1

53 Onepanuu Hag COOBITUIMU 1

54 3aBHCHMBIE U HE3aBUCHUMBIE COOBITHS 1

55 3aBHUCHMBIE U HE3ABUCHUMBIE COOBITHSA 1

56 Cxema bepnymim 1

57 CrnyuaiiHble BEJTMYUHBI U UX 1
XapaKTePUCTUKH

53 KonTtponbHas pabota «251eMeHTbI TECOPHH )
BEPOSATHOCTEN»

59 [ToBTOpEeHHE, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HAHUU. Y paBHEHUS

60 [ToBTOpeHue, 06001IeHNE, CHCTEeMaTH3aIUs 1
3HAHUU. Y paBHEHUS

61 [ToBTOpeHue, 06001IeHNE, CHCTEMaTH3aIUs 1
3HaHUU. YpaBHEHUs

2 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHuii. HepaBeHncTBa

63 [ToBTOpeHue, 06001IeHNE, CHCTEeMaTH3aIUs 1
3HaHui. HepaBeHcTBa

64 [ToBTOpeHue, 06001IeHNE, CHCTEeMaTH3aIUs 1
3HaHui. HepaBeHcTBa

65 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 1

3HaHuU. CUCTEMBbI YpaBHEHUI




66 [ToBTOpeHnue, 06001IeHNE, CHCTEMaTH3aIUs 1
3HaHUU. OyHKIIUU
67 Hrorosas kKoHTpoOJbHASA paboTa 1
O0001Ienre, cucTeMaTH3aIis 3HAHUH 3a
68 KypcC aJireOphl ¥ HayaJl MaTeMaTHIeCKOTO 1
ananmza 11 kmacca
OBIIEE KOJIMYECTBO YACOB I1O 68

ITPOTPAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Mep3snsik, A. T

Marematuka. Anredpa ¥ Hadajlla MaTeMaTU4YECKOro aHanu3a. ba3oBbli
ypoBenb: 11 wmacc: yueOnuk / A. I'. Mepsnsk, [I. A. Hommposckuii, B. b.
[Tononckuii, M. C. Akup; mnox pen. B.E. Ilononsckoro. — 3-e u3a., nepecMoTp. -
M. : Benrana-I'pad, 2020;

METOJNYECKHUE MATEPHUAJIBI VIS YUUTEJIA

byuko, E. B.
Marematuka : anredpa U Hayajga MaTEeMaTHYECKOIO aHallu3a, reoMeTpusi. Anredpa
Y HavaJla MaTeMaTU4YeCKOro aHanusa. ba3oBslil ypoBeHsb : 11 knacc :

meroamueckoe mocodue / E. B. bytko, A. I'. Mepsmsik, B. b. [Tononckwuii, M. C.
SAxup. — M. : Benrana-I'pad, 2020.

HHUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

» @eepanbHbli  HEHTp  WHOOPMAIMOHHO-00pPA30BATENIbHBIX  PECYpCOB
(D®LIMOP), http://eor.edu.ru/.

 Epwnas xostekmus 1udpoBeIX 00pazoBaTenbHBIX pecypcoB (Emunas
koyutekuus I{OP), http://school-ollection.edu.ru/.

» HWudopmarnmonnas cucrtema "EmuHoe OKHO goCTyma K 0Opa3oBaTEIbHBIM
pecypcam" (MC "Egunoe oxkno"), http://window.edu.ru/.

» OepaepanbHbiii moptan "Poccuiickoe obpazoBanue", http://www.edu.ru/.

» COopnHK 3a/a4 o MaTeMaTuke https://mathproblems.ru/

 Ilpumeps pemienus 3agau no MmaremMatuke https://www.matburo.ru/

*  Buneo nekuuu u Buaeo ypoku http://oschool.ru

* HoBoctu Hayku https://elementy.ru/novosti_nauki

* VYyeOHMKM U  JApyrue  DJIEKTPOHHbIE  KHUTA 1O  MaTeMaTHKe
http://eqworld.ipmnet.ru/

» Jloruyeckue u HECTaHAapTHbIE 3a/1auun
https://www.potehechas.ru/zadachi/zadachi.shtml

* HayuHo-momynsipublii  ¢u3uKo-MaTemMatnueckuid  xkypHan  «KBaHT»
http://www.kvant.info



http://eor.edu.ru/
http://school-ollection.edu.ru/
http://window.edu.ru/
http://www.edu.ru/
https://mathproblems.ru/
https://www.matburo.ru/
https://www.youtube.com/redirect?event=video_description&v=e34I5pPTNyg&redir_token=QUFFLUhqbEF4SVJ5V0lPd1l5Uk9PUmVFbVFyNkR3RDJmQXxBQ3Jtc0tsM21fSF9BQTFwMFZ0Z0lpaHRCVENGSC1XaEc0UkxZVmNIWnZjbFhWRDlidlQzb1BJNktGRWR6aWN0WWRMSWtsdlFWelBfWnh6Sko3ZEUtUnNQMkh6aFJHNG9lRTRaejF0a1ZtaUZRMFRGRG02TDZwZw%3D%3D&q=http%3A%2F%2Foschool.ru
https://elementy.ru/novosti_nauki
http://eqworld.ipmnet.ru/
https://www.potehechas.ru/zadachi/zadachi.shtml
http://www.kvant.info/
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