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INOACHUTEJIbHAS 3AIINCKA

VYueOHblil Kypc «AureOpa W Havalla MaTeMaTHYECKOTO aHAJIM3a» SBISETCS OJHUM U3
HanOoJiee 3HAYUMBIX B IPOrpamMMe CpeJHEero oomiero oOpa3oBaHUs, MOCKOJBKY, C OIHOMN
CTOPOHBI, OH OOecHne4YMBaeT WHCTPYMEHTAIbHYIO 0a3y Uid H3Y4YeHHs BCEX ECTECTBEHHO-
HAy4YHBIX KYpPCOB, a C APYroil CTOpPOHBI, (POPMUPYET JIOTUYECKOEe M aOCTPaKTHOE MBIILICHUE
0o0y4aromuxcsi Ha YpOBHE, HEOOXOIMMOM Uil OCBOCHHMS HMH(OPMATHKH, OOLICCTBO3HAHMUSA,
UCTOPUH, CIIOBECHOCTH M JPYIMX JAUCHUIUIMH. B pamkax paHHoro ydeOHOro Kypca
oOydaronuecsi OBJAJIEBAIOT  YHHUBEPCAIbHBIM  SI3bIKOM  COBPEMEHHOM HAayKH, KOTOpas
dbopMynupyeT CBOU JOCTHKEHUS B MaTeMaTudeckoit popme.

VY4eOHbIil Kypc anredpsl M Hayall MaTeMaTHUECKOTO aHAIM3a 3aKJaJbIBA€T OCHOBY JJIS
YCIICIIHOTO OBJAJEHUS 3aKOHaMU (U3MKH, XHMHH, OWOJIOTHUHM, TOHMMAHUS OCHOBHBIX
TEHACHIIMA pPa3BUTHS AKOHOMUKH M OOLIECTBEHHOW J>XU3HHU, IO3BOJISIET OPHUEHTHPOBATHCS B
COBPEMEHHBIX HU(GPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHX, YBEPEHHO HCIIONb30BaTh HMX IS
TAIBHEWINET0 O00pa3oBaHWs W B IIOBCEJIHEBHOH JKM3HM. B TO ke Bpemsl OBJIaJeHUE
a0CTPaKTHBIMM U JIOTUYECKH CTPOTMMHU KOHCTPYKLHUSMHU alnreOpbl 1 MaTeMaTU4YEeCKOro aHalu3a
pa3BUBAaeT YMEHHE HAaxOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTB, JIOKa3bIBAaTh
YTBEPKACHHSI C MOMOIIBI0 UHIYKIIMH U PACcCCYkAaTh NEAYKTUBHO, HCIOIb30BaTh 0000IICHUE U
KOHKpEeTH3alulo, a0CTparupoBaHUE U AaHAJIOTHI0, (OPMHUPYET KpPEaTUBHOE U KPUTHUECKOE
MBIIJICHHE.

B xome m3yuenus ydyeOHOro kypca «AnreOpa ¥ Hayalla MAaTeMaTHYECKOTO aHaIH3a»
oOydaroruecsi TMOJMy4YaloT HOBBIA OMNBIT PELICHUS NPUKIATHBIX 3a7ad, CaMOCTOSITEILHOTO
MOCTPOCHHUS MATEeMaTHYECKUX MOJENEH pPEaNbHbIX CHTYallUd, WHTEPIPETAlMH MOJYyYSHHBIX
pelIeHNH, 3HAaKOMSTCS ¢ PUMEPaMU MAaTEMaTUYECKUX 3aKOHOMEpPHOCTEH B NPUPOJIE, HAyKe U
HCKYCCTBE, C BBIJIAIOIIUMUCS MATEMATUYECKUMU OTKPBITHSIMH U UX aBTOPAMHU.

VYueOHblll Kypc 007aJaeT 3HAYUTEIbHBIM BOCHHMTATEIbHBIM MOTEHIMAJIOM, KOTOPBIN
peanusyercss Kak uyepe3 ydeOHbIM MarepHuall, CIOocOOCTBYIOUUN (OPMUPOBAHHUIO HAYYHOIO
MHUpPOBO33pEHHUs, TaKk W yepe3 crneuupuky ydeOHOM  JesTenbHOCTH, TpeOyromen
MPOJOKUTENIFHOM  KOHIEHTPAllMd  BHUMAHHS, CaMOCTOSTENbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJYYEHHBINA pPe3ysbTaT.

B ocHoBe Meroguku oOyueHust anreOpe M HayajaM MaTeMaTHYECKOTO aHalu3a JISKUT
NeSITeTbHOCTHBIN MPUHIUT 00YYEHUSI.

B ctpykType yuebHOro Kypca «Anredpa 1 Hauajaa MaTeMaTUYECKOTO aHAJIN3a» BbIIEICHBI
CJIEAYIOIINE CO/EP)KATEIbHO-METOJMUeCKue JIUHUU: «Yucna u BblUMCIEHUsA», «DyHKIUM U
rpaduxu», «YpaBHEHUs U HEpaBeHCTBay», «Havana MaTemaTHdeckoro aHaian3ay», «MHOKeCTBa U
Joruka». Bce OCHOBHBIE coOnEp)KaTEeIbHO-METOAWYECKUE JIMHUMA H3Y4aroTCsl Ha MNPOTSHKEHUU
JIBYX JIET OOy4eHHs] Ha YpOBHE CpeHero oOiiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS JIPYyT
Jpyra W IOCTENEHHO HACHIIAsACh HOBBIMU TeMaMM M pasznenamu. J[aHHBIA y4eOHBIH Kypc
SBIISIETCS MHTETPAaTHUBHBIM, IIOCKOJBbKY OOBenuMHSET B cebe colep)kaHHe HECKOJIbKUX
MaTeMaTUYeCKUX AMCLUUIUIMH, TaKUX Kak anreOpa, TPUrOHOMETpPHs, MaTeMaTHUYeCKUH aHaus3,
TEeOpUsi MHOXKECTB, MaTeMaTudeckas joruka u napyrue. [lo mepe Toro kak oOydaromuecs
OBIIa/IEBalOT BcE Oojiee MIMPOKUM MaTeMaTHYECKUM alaparoM, Y HHUX I10CIE10BaTEIbHO
dopMHpyeTCsT U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MaTeMaTHUECKyl0 MOJeNb pealbHOH
CUTYyalluH, TIPUMEHSATh 3HAHHS, TOJTYYCHHBIC TPH HM3YYCHWH YYeOHOTO Kypca, ISl pelIeHUs
CaMOCTOSITENIbHO C(OPMYJIIMPOBAHHOW MaTeMaTH4eCKOW 3ajjaud, a 3aTeM HHTEpIpPEeTHPOBATh
CBOM OTBET.



CopepxarenpHo-MeTOAMYEeCKass  JuHUS  «Yucna W BBIUMCIEGHMS) — 3aBEpIIAET
dbopMUpOBaHNE HABBIKOB KCIIOIH30BAHUS JEHCTBUTENBHBIX YHUCEN, KOTOpOEe OBLIO HAYaTO Ha
ypOBHE OCHOBHOTO 00IIero obpazoBanus. Ha ypoBHe cpemanero odimiero o0pa3oBaHus 0co00e
BHUMaHUE yiaenseTcss GOPMHPOBAHUIO HABBIKOB PAllMOHAIBHBIX BBIYMCICHUH, BKIIIOYAIONIUX B
ce0sl CIONBb30BaHNE PA3TUYHBIX (OPM 3aMUCH YHCIa, YMEHHE AeNaTh NMPUKUIKY, BBIIOIHATH
npuOIMKEHHBIE BRIYUCIICHUS, OLICHUBATh YHCIIOBBIC BHIpAYKEHUS, pad0TaTh C MAaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMBIE OOYYarONIMMCS MHOXECTBA HATYPaJbHBIX, IIENIBIX, PAIIMOHAIBHBIX U
JEHCTBUTEILHBIX YMCEN JOMOJHSAIOTCS MHOXECTBOM KOMIUICKCHBIX YHCel. B KaXIoM W3 ITHX
MHO>KECTB pacCMaTpPUBAIOTCA CBOWCTBEHHBIE eMy clieln(UUYecKre 3a1a4u U Orepaluu: AejieHue
HAIEJIO, ONEPUPOBAHME OCTAaTKAMM Ha MHOXECTBE IENbIX 4Hced, ocoOble CBOMCTBa
paloOHATBHBIX U UPPAIMOHATBHBIX UYUCEN, apu(PMETHUYECKUE OIEepaliy, a TaKKe M3BICUYCHUE
KOpDHSI ~ HATypaJbHOW CTENEHHM HAa MHOXKECTBE KOMIUIEKCHBIX 4YHCeN.  bmaromaps
MOCNIEOBATEIbHOMY  PACIIMPEHHIO Kpyra HCIOJb3YeMbIX 4YHMCEI U  3HAKOMCTBY C
BO3MOXKHOCTSIMU UX MPUMEHEHHUS JJIsl PeIICHUs Pa3IMYHBIX 33a1a4 GOpMHUpYeTCs MpeACcTaBlIeHUE
0 CIMHCTBE MAaTEMATHUKH KaK HAYKH U €€ POJIH B IIOCTPOCHUH MOJIEIICH peaTbHOTO MUPA, ITHPOKO
UCTIOJIBE3YIOTCSI 0000IICHIE U KOHKPETU3AITHS.

Jluans «YpaBHEHHUS U HEPABEHCTBA» pPeaJM3yeTCsl Ha MPOTSKEHHH BCETO OOy4YeHHUS Ha
YpOBHE cCpeaHero oOmiero oOpa3oBaHMs, IOCKOJBKY B KaxaoMm paszeine I[Iporpammbl
MPEIyCMOTPEHO PEIICHUE COOTBETCTBYIOIIMX 33jad. B pe3ynbpTare o0ydaroniuecsi OBIaJACBalOT
Pa3TUYHBIMU  METOJAMHU  PCIICHUS PAMOHAIBHBIX, HPPANUOHAIBHBIX, I[OKA3aTEIbHBIX,
Jorapu(pMUUECKUX U TPUTOHOMETPUUYECKUX YPABHEHHI, HEPABEHCTB M CHCTEM, a TaKXke 3ajad,
colepkaiux mnapamerpsl. [lomydeHHBIE yMEHHS HIMPOKO MCIONB3YIOTCS TPH HCCIEIOBAHUU
(GYHKIUH C TTOMOIIBIO IPOU3BOIHOM, IPH PEIICHUN MPUKJIAIHBIX 3a/1a4 U 3a7a9 Ha HaXOXKICHHE
HauOOJBIINX W HAMMCHBINUX 3HAaYeHUH QyHKuuu. JlaHHas copepkarenbHas JIMHUS BKIIOYACT B
cebst Takke (GopMUPOBAHHWE YMEHUH BBINONHATH pacu€Tel Mo (GopmynaM, HpeodpazoBaHUs
paloHaIbHBIX, UPPAIMOHATBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHHM, a TaKKe BBIPAXKECHUI,
COJIEpKalINX CTEIeHW | JorapudMbl. braromaps H3ydeHHIO anreOpamyecKkoro Marepualia
MPOUCXOJUT JallbHEHIIee pa3BUTHE AJITOPUTMHYECKOTO H  aOCTPAKTHOTO  MBIIUICHUS
oOydaromuxcsi, GOPMHUPYIOTCSI HAaBBIKU JETYKTHUBHBIX PacCyKICHHH, pabOThl C CHMBOJIBHBIMU
dbopMamu, TpeaCTaBICHUs 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIE PABEHCTB U HEPABEHCTB.
Anrebpa npeiaraet 3 PeKTUBHBIC HHCTPYMEHTHI [T PEIICHHS IPAKTHYECKUX U €CTECTBEHHO-
HAyYHBIX 3a]1a4, HATJISIHO JIEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HAYKH.

CognepxarenpHo-MeToAnYeCKass TUHUS «DyHKIMU U TpaduKU» TECHO MeperuieTaeTcs ¢
OpYyTMMH  JIMHHSIMH ~ y4eOHOro  Kypca, TMOCKOIBKY B  KakOM-TO  CMBbICIE  3aAaér
MOCIICIOBATEIPHOCT, ~ M3YUEHUs  MaTepuana. VI3ydeHuWe  CTENeHHOW, IOKa3aTebHOMH,
norapu(pMHIECKON U TPUTOHOMETPUUICCKUX (DYHKITUH, UX CBOMCTB M rpa)uKOB, HCIIOJIb30BAHHE
byHKIMI [ peleHust 3a7ad U3 JPYTUX y4eOHBIX MPEeIMETOB W pealbHOW JKU3HH TECHO
CBSI3aHO KaK C MaTeMaTHYEeCKHM aHaJIN30M, TaK U C PelIeHUEeM YpaBHEHHH u HepaBeHCTB. [Ipu
9TOM OOJIBIIIOE BHHUMaHWE yaensiercs (OPMUPOBAHUIO YMEHHS BBIpAXaTh (GopmyaamMu
3aBHCHMOCTH MEX]y Pa3IMYHBIMU BEITMYMHAMH, HCCIICI0BATh MOJNyUYeHHBIC (DYHKIIMH, CTPOUTH
ux Tpaduku. Marepuan STOH cojep)KaTeNbHON JIWHUM HAleJeH Ha pa3BUTHE YMEHHH U
HABBIKOB, MO3BOJIIOIINX BHIpaXKaTh 3aBHUCHMOCTH MEXAY BEIWYMHAMH B pazNu4HON (opme:
aHAJTUTUYECKOM, Trpaduyeckoil W clIoBeCHOHM. Ero wu3ydeHme CrmocoOCTBYyeT pa3BUTHIO
AITOPUTMUYECKOTO  MBINIJIEHUS, CIHOCOOHOCTH K  OOOONMIEHWI0O ¥  KOHKPETH3AIIWH,
HCIIOJIb30BAHUIO aHATIOTH.
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CopepxarenbHas 1uHusa «Havana mateMaTnyeckoro aHajan3a» MO3BOJIAET CYHIECTBEHHO
pacuIMpuTh KPyr Kak MaTeMaTHYeCKHX, TaK ¥ MPUKIATHBIX 3a/1a4, JOCTYIHBIX 00yJaroIUMCH,
TaK KaK y HUX IMOSIBJIIETCS BO3MOXHOCTh CTPOUTH IpaUKU CIOKHBIX (QYHKIUH, ONPEesiTh UxX
HanOOJIbIINE U HAUMEHBIINE 3HAUCHUS, BEIUUCIIATE TUIOMAAN (GUTyp U 0OBEMBI Tel, HAXOAUTh
CKOPOCTHM U YCKOpeHHs mporeccoB. JlaHHas cojepkaTelibHas JIMHUSA OTKPHIBACT HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MaTeMaTHUYeCKUX MOJeJel peajabHbIX CHUTyaluid, I03BOJISET
HAXOJUTh HAWIyylllee peIIeHHWEe B TMPHUKIATHBIX, B TOM YHCJIE COLMUAIBHO-3KOHOMHUYECKHUX,
3a7a4yax. 3HAKOMCTBO C OCHOBaMH MaTE€MaTHYECKOI'O aHajiu3a CIOCOOCTBYET pPa3BUTHUIO
abCcTpakTHOrO, (HOPMATBLHO-IOTUYECKOTO U KPEATUBHOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUN
pacro3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U uckyccTBe. OOy4aromuecs
Y3HAIOT O BBIAAIOIIUXCS PE3yJbTaTax, MOJYYEHHBIX B XOJI€ Pa3BUTH MaTeMaTHKH KaK HayKH, U
00 ux aBTOpax.

CopepxarenpHo-MeTOAUYECKasE JMHUA «MHOXECTBAa W JIOTMKa» BKIIOYaeT B cels
9JIEeMEHThl TEOPUM MHOXKECTB U MAaTeMaTH4YeCKOW JIOTUKH. TeopeTHKO-MHO)KECTBEHHBIE
NPEICTaBICHUS MPOHU3BIBAIOT BECh KypC HIKOJHHOW MaTeMaTHKH W TpeIJiaraloT Hamboiee
YHUBEPCAJBHBIN S3bIK, OOBEIUHSIONMN BCE pa3/ieibl MaTEeMaTHKH W €€ MPUIIOKCHHUH, OHU
CBSI3BIBAIOT pa3Hble MaTEMaTUYECKUE NUCHUIUIMHBI U UX MPHUIIOKEHU B euHoe 1enoe. [lostomy
BaXHO JIaTh BO3MOXXHOCTh OOy4aroleMycs IOHUMAaTh TEOPETHKO-MHOKECTBEHHBIN S3BIK
COBPEMEHHOW MaTeMaTHKH M HCIIOJNB30BaTh €ro JUIsl BBIPAXKEHUS CBOMX MbICHEH. [Ipyrum
BR)XHBIM MPHU3HAKOM MAaTEMAaTUKH KaK HAYKH CJIeIyeT MPU3HATh CBOMCTBEHHYIO € CTPOTOCTh
000OCHOBaHMUN ¥ CJIeIOBaHHE OMNpeACNEHHBIM TpPaBUIaM IOCTPOCHHS JOKa3aTelbCTB.
3HAKOMCTBO C 3JIEMEHTaMH MAaTeMaTH4YEeCKOW JIOTHKU CIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO
MBIIUICHHUS] 00YYarOIUXCsl, TIO3BOJISIET UM CTPOUTH CBOHM PACCY)KIEHHSI Ha OCHOBE JIOTHUECKUX
npaBui, GOPMUPYET HABBIKA KPUTUYECKOTO MBIIIJICHHUS.

B yuebHom kypce «Anrebpa W Hayalla MaTeMaTUYECKOTO aHAJIM3a» IMPUCYTCTBYIOT
OCHOBBl ~ MaTE€MaTUYECKOIO  MOJEIMPOBAHHUS,  KOTOpble  MpPHU3BaHbl  CHOCOOCTBOBATH
(OpPMHPOBAHNIO HABBIKOB TOCTPOCHHS MOJENEH pPEaTbHBIX CHTYaIlMid, HCCIEIOBAHHUS STHX
MoJieJle ¢ TOMOIIbBI0 ammapara aiareOpsl M MaTeMaTHYeCKOro aHaiu3a, HWHTEpHpeTaluu
NOJYYEHHBIX pPE3y/lbTaToB. Takue 3aJaHus BIUIETEHBI B KaXIbI M3 pa3[esioB MPOTrpPaMMBI,
MOCKOJIBKY BECh MaTepuan yueOHOro Kypca IIUPOKO MCIOJIB3YETCs JJIS PELICHUs MPUKIATHBIX
3amad. [lpm pemeHWM peanbHBIX NPAKTHYECKUX  337ad  OOydYaromuecss pa3BHBAIOT
Ha0JII0/IaTEIbHOCTh, YMEHHE HAaXOJIWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJIb30BaTh
aHaJIoTHI0, 0000IIaTh M KOHKPETH3MpOBaTh Mpobiemy. JlesTenbHOCTh MO (OPMHUPOBAHUIO
HaBBIKOB peIlIeHHs MPUKIIAJHBIX 3a/1a4 OPraHU3yeTCsl B MPOLIecCe U3yYeHHsI BCEX TeM yueOHOro
Kypca «AnreOpa 1 Hayajla MaTEMaTUYECKOTO aHATIU3ay.

Ha uzyuenue yuebHOro Kypca «Anredpa u Hauajga MaTeMaTUYECKOr0 aHaJINu3a» OTBOJUTCS
272 ygaca: B 10 xmacce — 136 yacoB (4 uvaca B Heneno), B 11 kmacce — 136 yvacoB (4 yaca B
HEJIETIIO).



COJEPKAHUE OBYYEHUA

10 KJIACC

Yucna v BoIYMCTICHUS

Panmonanbhbele uyuciia. OOBIKHOBEHHBIE M JIECATHYHBIE IPOOH, MPOLEHTHI, OECKOHEUYHbIE
nepuoaudeckue npoou. I[Ipumenenue apoOeil M MPOLEHTOB Ul pEeIleHUs] MPUKIAAHBIX 3a/1a4 U3
Pa3IMYHBIX OTPACiEN 3HAHUW U PEabHOU KU3HU.

JleiicTBuTenbHBIC 4YHcla. PalMoOHaNBHBIE W UppaIlMOHANbHBIC YHCIA. ApUPMETHUECKHE
olnepanuu ¢ ACUCTBUTEIbHBIMH 4YMCIaMU. MoOnaysb IEHMCTBUTEIBHOIO YHUCIIa M €r0 CBOMCTBA.
[TpuGnnxKEHHBIE BEIUUCIICHUS, TPABUIIA OKPYTJICHUS, IPUKUKA U OLIEHKA Pe3yJIbTaTa BEIYMCIECHUH.

Crenenp ¢ menbiM mokaszareneMm. bunom Herotona. Mcnonb3oBanue moaxonsmiend (GpopMel
3aIMCHU AEUCTBUTENBHBIX YUCEI Ul PELICHUS IPAKTUYECKUX 3a/1a4 U IIPEICTABICHUS JaHHBIX.

Apudmerndeckuii KOpeHb HATYpaIbHOM CTETICHH B €T0 CBOMCTRA.

Crenenp ¢ palMOHAIBHBIM IIOKAa3aTeJeM M €€ CBOMCTBA, CTENEHb C JACHCTBUTEIbHBIM
II0Ka3aTeleM.

Jlorapudwm gucna. CBoiicTBa norapudma. JlecITUIHBIC U HATypaIbHBIC JIOTAPU(PMBI.

CuHyC, KOCHHYC, TaHI€HC, KOTaHT€HC YHCIIOBOTO apryMeHTa. ApPKCHUHYC, ApPKKOCHHYC H
apKTaHI€HC YMCIOBOIO apryMeHTa.

YpaBHeHHsI M HEPABEHCTBA

ToxnaectBa M TOXKIECTBEHHblE IpeoOpa3oBaHMs. YpaBHEHUE, KOPEHb YpaBHEHUS.
PaBHOCUIIBHBIE YpaBHEHMS U YpPaBHEHUA-CIeACTBUA. HepaBeHCTBO, pellieHre HEpaBeHCTBaA.

OcCHOBHBIE METOJBl PELICHUs LEeNbIX U JPOOHO-pAllMOHAIBHBIX YPAaBHEHUH M HEPABEHCTB.
MHorowieHsl OT OJJHOM MEPEeMEHHOM. JleneHrne MHOrowieHa Ha MHOTOYJIEH ¢ OCcTaTkoM. Teopema
besy. MHorouiens! ¢ nensiMu koddunmentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COAECPIKAILMX CTEIEHU U KOPHHU.

WppanmonansHele ypaBHeHNA. OCHOBHbBIE METOBI PELICHUS UPPALMOHAIBHBIX YPABHEHHM.

[TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHUH.

[IpeoOpa3oBanue BbIpaXeHH, COEepPIKALUX JOTapru(PMBbI.

Jlorapudmuueckue ypaBHeHHs.. OCHOBHBIE METO/IbI peILICHHs JTOrapu(MUUECKUX YPaBHEHUH.

OcHOBHBIE TpUrOHOMeTpHueckue ¢opmynsl. IlpeoOpa3oBaHue TPUTOHOMETPUUYECKHUX
BBIpaXKEHUH. PelieHne TpuroHoMeTpu4ecKuX ypaBHEHU.

Pemenne cucreMm JIMHEWHBIX YpaBHEHHMM. Marpuna CHCTEMBI JIMHEHHBIX YpaBHEHUM.
Omnpenenurens MaTpulbl 2X2, €ro reOMETPUUECKUI CMBICT U CBOMCTBA, BHIYMCIICHUE €T0 3HAUYEHUS,
IIPUMEHEHUE OINIPENEIUTENS ISl PEIICHNs CUCTEMbI JIMHENHBIX ypaBHEHUN. PelieHne mpuKiaIHbIx
3aa4 C TOMOIIBIO CHCTEMBl JMHEHHBIX ypaBHEHMH. lcciaenoBaHue NOCTPOEHHOM MOZENU C
ITOMOIIIBIO MAaTPUL] U ONIPEACIIUTEIECH.

[TocTpoeHne MaTeMaTH4YeCKMX MOJENEH pEaJbHOM CHUTyallud C IIOMOIIBK) YPaBHEHHU M
HepaBeHCTB. [IpuMeHeHre ypaBHEHMI M HEPABEHCTB K PEIIEHUI0 MaTeMaTUYECKHX 3a/1ad U 3ajad
U3 PA3IMYHBIX 00JIaCTel HAYKU U peabHON KU3HH.

DyHKIUHN U TPaQUKH

OyHKuMs, cnocoObl 3amaHus ¢QyHkuuu. B3aumHo oOpatHble ¢yHknuu. Kommosunus
¢bynkuuit. I'paduk pyHkumuu. DnemeHTapHble IpeodpazoBaHus rpadUKoB (PYHKIIHIHA.

OO6nacte ompeneneHus M MHOXECTBO 3HaueHM ¢ynkuumu. Hymmu ynkuumum. IpomexyTtku
3HaKonocTosHCTBAa. YérHple u Heu€THble (yHkuuu. [lepuommueckue Qynkuuu. [IpomexyTku
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MOHOTOHHOCTH (yHKIMU. MakcumMymbl U MUHUMYMbl QyHkuuu. HauGosnbliiee M HauMeHblIee
3HaueHUs QYHKIIMH Ha IPOMEXKYTKE.

JluHeiHas, KBaJpaTUYHAs U JPOOHO-IHHEHHAas (QYHKIUU. DJIEMEHTApHOE WCCIICIOBAHHUC H
MMOCTPOCHHE UX TPaPHUKOB.

CrenenHasi (QyHKUMSI C HAaTypajbHBIM M LEJbIM Ioka3ateneM. E€ cBoiictBa u rpaduk.
CpoiicTBa U rpaduKk KOpHS N-Oi CTENEeHHW Kak (PYHKIMH OOpAaTHON CTEMEeHH C HaTypalbHBIM
MOKa3aTeJieM.

[TokazarenbHast u norapupmuueckas (GyHKIHMH, UX CBOicTBa M rpaduku. Mcmonb3oBanue
rpadukoB QyHKLIUN U1 pellIeHus] ypaBHEHUI.

TpuroHnomeTrpuyeckass  OKPYKHOCTb,  OIpEAENICHUE  TPUTOHOMETPUYECKHX  (PyHKUUH
YUCIIOBOI'O APTyYMEHTA.

OyYHKIMOHAIBHBIE 3aBUCUMOCTH B PEAbHBIX Mpolleccax W sBICHUSIX. ['paduku pearbHbIX
3aBUCUMOCTEH.

Havana maTteMaTH4ecKoro aHajimsa

IlocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHUs IOCIEIOBATEILHOCTEH. MeTod MaTeMaTH4YeCKOMU
WHAYKIMA. MOHOTOHHBIE W OrpPaHUYEHHbIE MOCIEA0BATEIBbHOCTU. MCTOpUS BO3HHUKHOBEHUS
MaTEeMaTHYECKOro aHallM3a KaK aHaln3a OECKOHEYHO MaJIbIX.

ApudmeTrnueckas M reoMeTpuueckas — mporpeccu.  beckoHeuHo — yObIBaroImas
reoMmerpuueckas mporpeccus. Cymma OECKOHEYHO YOBIBAIOIICH T'€OMETPHYECKON MPOTPECCHH.
JIMHEHBIN U SKCIOHEHUUANIBHBIN pocT. Yucno e. @opmyiia CI0KHBIX MPOLEHTOB. Mcronp30BaHue
MIPOrPECCUU AJI PELICHUS PEATIbHBIX 337a4 PUKIIAJHOTO XapaKTepa.

HenpepriBable GyHKIMU U UX cBoMcTBa. Touku pa3pbiBa. ACUMOTOTHI rpauKOB (YHKIIHIA.
CpoiicTBa (QyHKIMIA HETPEPHIBHBIX Ha OTpe3ke. MeToJl MHTEePBAIOB JJIsi PEIICHUS HEPaBEHCTB.
[IpumeHeHne CBOMCTB HENPEPHIBHBIX (YHKIUI JUIs pelIeHUs 3a/1a4.

[lepBas u BTOpas mpousBogHble GyHKIUHU. OmnpeneiaeHue, TeoMeTpUuYecKuil U Gpusndeckuii
CMBICJ IPOU3BOHON. YpaBHEHHUE KacaTeIbHOU K rpaduky QyHKIUU.

[IpouzBoaubie AnmeMeHTapHbIX (QyHKIMA. [Ipou3BoaHAs CyMMBI, MPOU3BEACHUS, YACTHOTO U
KOMITO3UIIUN (PYHKIIUH.

MHo:xecTBa M JIOTHKA

MHoOXecTBO, Olepanuy HaJ MHOXKECTBaMU W UX cBoMcTBa. [lmarpammsl Ditnepa—Benna.
[IpumeHeHne TeOpEeTUKO-MHOKECTBEHHOIO aIllapara Uil OMUCAaHHUS PEAJbHBIX MPOLECCOB H
SIBJICHUH, IPU PEIICHUH 33724 U3 APYTUX YUeOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTO0 O00BEKTa, CIEACTBHE, T0OKA3aTeIbCTBO,
PaBHOCUJIbHBIE YPaBHEHHSI.

11 KJIACC

Yucna v BbIYHCTEHUS

Hartypanbaple u uenble uyucna. [IpuMeHeHHWe TNPU3HAKOB JIETMMOCTH IENBIX YHCEN,
HaumOonbpImi obmmii aenutensd (nanee — HOJl) u maumeneiee obmiee kpatHoe (manee — HOK),
OCTaTKOB TI0 MOAYJTIO, anropuT™Ma EBKIIMIa IS pernieHus 3a/1a4 B IEJBIX YHCIIax.

KommiekcHpie umcna. AnreOpamdeckas ¥ TPUTOHOMETpUYecKas (OpMBI  3allUCH
KOMIUIEKCHOTO YHCa. Apu(pMeTHUecKue Omepanuu ¢ KOMIUIEKCHBIMU unciamu. M3o0pakeHue
KOMIUIEKCHBIX YHUCENl Ha KoopauHaTHOU mockoctu. @opmymna Myaspa. Kopuu Nn-oit crenenu u3
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KOMIUIEKCHOro 4yucia. [IpuMeHeHHe KOMIUIEKCHBIX 4YHcesl Ui peleHus (QU3NYecCKux Hu
reOMETPUUECKUX 3a7au.

YpaBHeHusI 1 HEPaBEeHCTBA

Cucrema U COBOKYIHOCTb YPaBHEHHMH M HEPABEHCTB. PaBHOCHIIbHBIE CHUCTEMBI U CUCTEMBI-
cleACTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT00op KOpHEH TPUIOHOMETPUUYECKUX YPABHEHUI C IOMOIIBIO TPUTOHOMETPUYECKOM
OKpPY>KHOCTH. PellieHue TpuroHoMeTpu4ecKixX HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHHS TOKA3aTENbHBIX U JIOTApU(YPMUIECKUX HEPABEHCTB.

OcCHOBHBIE METOABI PELICHUS UPPALMOHAIBHBIX HEPABCHCTB.

OcCHOBHBIE METOIBI PEIICHUS CHUCTEM M COBOKYINHOCTEW PAallMOHAJIBHBIX, HPPALMOHAJIBHBIX,
MOKa3aTeIbHBIX U JIOTapU(PMUYIECKUX YpaBHEHUI.

VYpaBHEHMSI, HEpPABEHCTBA U CUCTEMBI C [IAPAMETPAMH.

[IpuMeHeHnEe ypaBHEHMM, CHCTEM U HEPABEHCTB K PELICHUI0 MaTEMaTHYECKHX 3a1a4 U 3aJa4
U3 PA3JIMYHBIX 00JIaCTel HAyKU M pealibHOU JKU3HU, HHTEPIIPETALUs ITOJIyYeHHBIX PE3YyIbTaTOB.

DOyHKIUH U TPaGUKH

I'papux kommnosunmu ¢GyHkuuid. ['eomerpuyeckre oOpa3bl ypaBHEHHWH W HEPaBEHCTB Ha
KOOPJAMHATHOM IIOCKOCTH.

Tpuronomerpuueckue GyHKIUH, UX CBOMCTBA U rpaUKH.

I'paduueckue MeTOaBI pelIeHUs ypaBHEHUH M HEPaBEHCTB. | paduueckne METONbI PelICHHS
3a/1a4 ¢ IapaMeTpPaMH.

Hcnonb3oBanue rpagukoB (yHKIMA Ui MCCIEAOBAaHUS IPOLIECCOB U 3aBUCUMOCTEH,
KOTOpPbIE BO3HUKAIOT IPU PELICHUH 3a/1a4 U3 JPYTrUX y4eOHBIX MPEJAMETOB U PEeAIbHOM KHU3HHU.

Havyana maTteMaTH4eckoro anajmnsa

[IpumeHeHne MPOU3BOJHON K MCCIENOBAHUIO (DYHKIUH HAa MOHOTOHHOCTb U IKCTPEMYMBI.
Haxoxxaenure HaunOobIIero 1 HAMMEHbIIEr0 3HAYeHU I HeNIPephIBHOM (PYHKIIMHM Ha OTpE3Ke.

[IpumeHeHne MPOU3BOIHOM ISl HAX0XKIEHUS HAWIYYILEro peleHus B IPUKIIAJIHbIX 3a/1a4ax,
JUISL OIIPEJICJIEHNS CKOPOCTH M YCKOPEHUs Ipolecca, 3aJaHHOro (popMysion Wi rpaguKoMm.

[TepBooOpasHasi, OCHOBHOE CBOWCTBO TiepBOOOpa3HbIX. [lepBooOpa3HbIe >IEeMEHTApPHBIX
¢bynkuuit. [IpaBuia HaxoXkA€HUS TIEPBOOOPA3HBIX.

WuTerpan. I'eomeTpudeckuil CMbICII UHTETpasia. BeluncieHne onpenenéHHoro HHTerpana mno
dbopmyne HeroTona-JleitoHuma.

[Ipumenenue wuHTErpasia i HAXOXACHUSA IUIOMIaNed IUIOCKUX ¢uryp u oO0BbEMOB
TE€OMETPUUYECKUX TEIL.

[Tpumepsr pemennit nuddepeHInaIbHbIX ypaBHEHUH. MaTeMaTHuecKkoe MOJIeNHPOBaHUE
peaJIbHBIX MPOLIECCOB ¢ MOMOUIbIO AUPPEpEeHIINATbHBIX YPAaBHEHUH.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA «AJITEBPA "
HAYAJA MATEMATHUYECKOI'O AHAJIN3A» (YTJIYBJEHHBIN YPOBEHB) HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIDbTATDBI

1) rpamIaHCKOr0 BOCIUTAHMS:

cOPMUPOBAHHOCTh ~ TPAKIAHCKOM  TMO3UIMK  OOy4yalomerocss Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHICKOTrO OOIIECTBa, MPEACTABICHHE O MAaTeMAaTHYECKHUX OCHOBAaX
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(GYHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBIEHUW, NPOLEAYyp TpaxxAaHCKOro oOIecTBa
(BBIOOpBI, OMPOCHI W JIPYroe), yMEHWE B3aMMOJCHCTBOBATH C COIMAILHBIMH MHCTHUTYTaMH B
COOTBETCTBHUH C UX (PYHKIMSIMHU U Ha3HAYCHHEM;

2) NaTPMOTHYECKOT0 BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh POCCUMCKON T'pakIaHCKOW HIACHTUYHOCTH, YBOKCHHsI K IMPOILIOMY H
HACTOSIIIEMY POCCHUUCKOM MaTeMaTHUKH, IIEHHOCTHOE OTHOIICHHE K JOCTHKEHHUSM POCCHMCKHX
MAaTeMaTUKOB U POCCUUCKOM MAaTEMATUYECKON IKOJIbI, UCIIOIb30BAHUE 3TUX JIOCTUKEHUHN B IPYTUX
HayKaX, TEXHOJIOTHSIX, Cepax 3KOHOMUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE JTYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja, chopMHUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHUSI, 3TUYECKOTO NMOBEJICHHUS, CBI3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JIOCTUKEHUN HAYKU
U ICSITETbHOCTBIO YIEHOTO, OCO3HAHUE JIMYHOTO BKJIAJa B TIOCTPOSCHUE YCTOMYUBOTO OYIyIIETo;

4) 3cTeTHYECKOr0 BOCIIUTAHMSL:

3CTETUYECKOE OTHOILIECHHE K MHUPY, BKJIKOYAs 3CTETUKY MAaTEMaTUUYECKUX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3a/lad, PEMICHUH, pacCyXIECHUH, BOCHPHHUMYHUBOCTH K MATEMATHYECKUM AacCICKTam
Pa3IMYHBIX BUJIOB UCKYCCTBA,

5) puznveckoro BOCNIUMTAHUSA:

c(hOpPMUPOBAHHOCTh YMEHHS MPUMEHITh MaTeMaTHUYECKHE 3HAHUS B MHTEpPECAaX 37J0POBOTO U
0e301macHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHE K CBOEMY 3JI0POBBIO (370POBOE MHUTAHUE,
cOamaHCUPOBAHHBINA PEKHUM 3aHATHI M OTIbIXA, peryisipHas Gpu3ndeckas akTUBHOCTH), (pu3udeckoe
COBEPIICHCTBOBAHUE MPU 3aHITHUAX CIIOPTUBHO-0310POBUTEIILHON ESATEILHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTU TPYAOTIOOUS, MHTEpEC K pa3audyHbiM cdepam
poecCHOHATLHON JEATEIbHOCTH, CBS3aHHBIM C MATEMATHKOW M €€ TPUIIOKEHUSMH, YMCHUE
COBEpIIaTh OCO3HAHHBIN BBHIOOP Oyayiiel mpodeccuu U peann3oBbIBaTh COOCTBEHHBIC )KU3HEHHbBIE
IJIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHUYECKOMY OOpa3oBaHUIO M CaMOOOpa3OBaHHUIO Ha
MPOTSDKEHUM BCEH KU3HHM, TOTOBHOCTh K aKTHBHOMY YYAacCTHIO B PEIICHHH MPAKTHYECKUX 3a]ad
MaTeMaTU4eCKOW HaNpaBJIE€HHOCTH;

7) 3K0JI0TMYECKOT0 BOCTIUTAHUS:

c(OPMUPOBAHHOCTh  OKOJIOTMYECKON  KYIbTYphl, TOHHUMAaHHE BJIUSHHUS  COIMAIBHO-
SKOHOMHUYECKHUX TMPOIECCOB HAa COCTOSHHE NPHUPOJHOM W COLUAIBHON Cpeibl, OCO3HAHHE
JI00ABPHOTO XapaKTepa dKOJIOTHYECKUX MPOoOIeM, OpUeHTAlUs Ha TPUMEHEHUE MaTeMaTUYeCKUX
3HAHUU JJIS pelIeHus 3a7a4 B 00JIaCTH OKpY’Karolel cpefbl, MIaHUPOBAHUE MOCTYIKOB M OI[CHKU
MX BO3MOXHBIX MOCJIEICTBUM 1151 OKPYXKAIOILIEH CPEMbL;

8) HeHHOCTH HAYYHOI0 O3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOIIEeCTBEHHOM MPaKTUKHU, MOHUMAaHHE MaTeMAaTUYECKOW HAyKH Kak cepsl ueToBeueckoi
JeSTEIbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAUMMOCTHU JUIsl pa3BUTHSI LIMBUIIM3ALIUH, OBJIAJCHUE SI3bIKOM
MaTeMaTUKH W MaTeMaTHYEeCKOW KyIbTYypOol Kak CpEeJACTBOM TIO3HAHHMS MHpPa, TOTOBHOCTHh
OCYIIECTBJISITh MTPOCKTHYIO ¥ UCCIIEIOBATEILCKYIO NIEITEIbHOCTh WHINBUTyaJIbHO U B TPYIITIE.

METAINIPEIMETHBIE PE3YJIBTATDI
Ilo3naBaTebHBIE YHMBeEPCAJIbHbIE YUeOHbIe JeiCTBUS
Ba3oBble J1ornyeckue aeiicTBUA:
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BBISBJISITH W XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKK MaTeMaTHYeCKUX OOBEKTOB,
MOHATHUH, OTHOIICHUH MEXIy NOHATUSIMH, (POPMYINPOBATH OINPEACIICHUS TIOHATHH, YCTaHABINBATh
CYIIECTBEHHBIN MPHU3HAK KIacCU(UKAIMK, OCHOBAHUS Ui 0O0OOLICHUS M CPAaBHEHHS, KPUTEPUHU
IIPOBOJMMOI0 aHAJIN3a;

BOCIPUHUMATH, (QOPMYIMpPOBATH M MPEOOpPa3OBBIBATH CYXKICHUS: YTBEPAUTEIbHBIE M
OoTpHULaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOIIIHE, YCIOBHBIE;

BBISIBIIITh MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M TNPOTHUBOpEeUus: B (PaKTax,
JAHHBIX, HAOIIOJICHHUSX U YTBEPKACHUAX, IIPEUIaraTh KPUTEPUH JUIS BBISIBICHUS 3aKOHOMEPHOCTEH
Y POTUBOPEYHI;

JieNlaTh BBIBOJBI C HCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JACIYKTHUBHBIX U WHAYKTHBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

IIPOBOJAUTH CAMOCTOSTENBHO JOKA3aTEIbCTBA MaTEMATHUECKUX YTBEPKACHUN (IpSIMbIE U OT
MPOTUBHOTO), BBICTPAWBAaTh apryMEHTAIMIO, MPUBOAUTH TMPUMEPHl U  KOHTPIPHUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXKICHHS U BHIBOJIBI;

BBIOMpPATh CHOCO0 penieHus yueOHOH 3a1a4n (CpaBHUBATh HECKOJIBKO BAPHAHTOB pEIICHUS,
BBIOMpATh HanOoJIee MOIXOMSIINHI ¢ YIETOM CaMOCTOSTEIBHO BBICICHHBIX KPUTEPHEB).

Ba3oBble uccienoBareibckue 1elCTBUSA:

WCIOJIb30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHUA, (HOPMYyIHUPOBATH
BOMPOCHI, (UKCUPYIOIIWE TPOTUBOpPEYHE, MpPOOJIeMy, YCTaHABIMBATh HCKOMOE W JIaHHOE,
(bopMHpPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;

MPOBOAUTh  CAMOCTOATENIBHO  CIUIAHUPOBAHHBIA  OKCIIEPUMEHT, HCCJIEIOBaHUE IO
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTHYeCKOro OOBEKTa, SBJICHUS, IPOLECCa, BBISIBICHUIO
3aBUCUMOCTEN MeXIy 00BbEKTaMu, SIBICHUSIMU, IPOLIECCAMU;

CaMOCTOSITENTFHO (OPMYJIHPOBATh OOOOIIEHUS W BBIBOJABI IO PE3yibTaTaM IMPOBEIEHHOTO
HaOIIO/ICHUs, UCCIIEIOBAaHUS, OLICHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3yJIbTaTOB, BBIBOJOB U
0000I1IeHHI;

MIPOrHO3UPOBATh BO3MOXKHOE PAa3BUTHE MPOIECCA, a TAK)KE BBLABUIATh MPEATIONOKEHHS O €T0
Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Padora ¢ undopmanmeii:

BBISIBJIATh 1€(UIUTHI MH(OPMAIMH, JAaHHBIX, HEOOXOAUMBIX JUIsI OTBETAa HAa BOMPOC U JUIS
pelIeHns 3a/1auu;

BbIOMpaTh  MH(OpPMALMIO W3  HCTOYHUKOB  pA3IUYHBIX  THUIOB, AaHAJIU3UPOBATH,
CHCTEMAaTU3HpOBAaTh W  HUHTEPHPETHPOBATH HHPOPMALMIO  Pa3IMYHBIX BUIAOB U  (opM
IIPE/ICTaBIICHMS;

CTPYKTYpUpPOBaTh MH(OpPMALINIO, TPEACTABIATH €€ B pa3lIndHbIX (opMax, WUIFOCTPUPOBATH
rpaduyecku;

OLIEHUBATh HAIEKHOCTh HH(OPMAIIMU IO CAMOCTOSTENEHO C(OPMYITMPOBAHHBIM KPUTEPHSIM.

KomMyHHUKaTHBHBbIE YyHHBepcaJibHble Y4eOHbIe JelicTBHSA

OO0wenne:

BOCIPUHUMATh U (GOPMYJIUPOBATH CYKIEHHS B COOTBETCTBHHM C YCIOBUSAMHU U LEISIMH
O0IIeHus], SICHO, TOYHO, T'PAaMOTHO BBIpaXaTh CBOIO TOYKY 3pPEHHMS B YCTHBIX M HMUCbMEHHBIX
TEKCTaX, JaBaTh MOSACHEHUS 110 X0y PELIECHUS 3aJa4l, KOMMEHTUPOBATh MOJIYYEHHBIN PE3yibTarT;

B XO/€ OOCYXIEHMs 3aJaBaTh BOIPOCHI MO CYHIECTBY OOCYXJaeMON TeMbl, MPOOIEMBI,
pemaeMoil 3ajauM, BBICKA3bIBATh MJIEW, HAIEJIEHHbIE Ha TOWUCK pELIEHHs, COIMOCTABIATH CBOU
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CYXJIEHHUS C CYXKIEHUSIMH JPYTrUX Y4YaCTHHUKOB JUaora, OOHapyXKMBaThb pa3iMuue U CXOJCTBO
MO3UILINH, B KOPPEKTHOU opme HopMyTupoBaTh pa3HOIIIACHS, CBOM BO3PAKCHHUS;

IIPECTABIATh PE3YJIbTAaThl PEIICHUS 3aJauyd, OSKCIEPHUMEHTa, MWCCIEI0BaHUS, IPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (hopMaT BBICTYIUICHHUS C YUETOM 3a]ad MPE3CHTAMH U OCOOCHHOCTEH
ayJAUTOPUH.

PeryasiTuBHbIe YHHBepPCcAJIbHbIE YUeOHbIE 1eiiCTBUS

Camoopranusanus:

COCTABIIATh IUIAH, AJITOPUTM pEIIEHUs 3a7adyd, BBIOMPATh CHOCOO pEmeHHs C Y4ETOM
UMEIOIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEeHTHpPOBaTb U KOPPEKTHPOBATH
BapHUaHThI PELICHUH ¢ y4€TOM HOBOM HHpOpMaLuu.

CaMOKOHTPOJIb, SJMOIHOHAJILHBIH HHTEJIEKT:

BJIJICTh HABBIKAMH MMO3HABATEIbHON pe(IeKCHH KaK OCO3HAHUS COBEPINAEMBIX JIEHCTBUN U
MBICIMTENbHBIX MPOLECCOB, UX PE3YybTAaTOB, BIAJETh CIOCO0AMHM CaAMONPOBEPKU, CAMOKOHTPOJIS
mpolecca 1 pe3ysbTara pelieHuss MaTeMaTHYeCKOn 3a1au;

MPEIBUJIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IpU PpEUIEHMM 3aJauyld, BHOCHUTH
KOPPEKTHBBI B JCSATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX, HAWJACHHBIX OIIMOOK,
BBISIBJIICHHBIX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBHE pe3yJbTaTa LEIU U YCIOBUSAM, OOBSCHATh MPUYMHBI JOCTHIKEHHS
WIA HEJIOCTHKCHHS PE3YyIbTaTOB  JESATEIBHOCTH, HAXOAWTh OMIMOKY, JaBaTh OICHKY
MpUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eSITeJIbHOCTh:

[IOHMMaTh U HCHOJIb30BaTh MPEUMYINECTBA KOMaHAHON M WHAMBUIYAIbHOM palbOThI NpH
pelieHnrn y4eOHbIX 3ajJad, IPUHUMATh LElb COBMECTHOM JESITEIbHOCTH, IUIAHUPOBATH
OpraHM3aIMI0 COBMECTHOH pPabOTHI, pacrpeneisTh BUILI pabOT, JOrOBapUBATHCSA, OOCYXKIATh
Ipolecc U pe3yabTaT paboThl, 000011aTh MHEHUS HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TIpPYMIOBBIX (hopMax paboTel (00CYXIeHHsS, OOMEH MHEHHUH, «MO3rOBbIE
LITYPMBI» U UHBIE), BBIMOJIHATH CBOKO YacTh pabOThl U KOOPAUHUPOBATH CBOM ACHCTBUS C APYTUMU
YJIeHaMUd KOMaHJbl, OLEHHWBAaTh KAayeCTBO CBOEro BKJaJa B OOMMHA MPOIYKT MO KPUTEPUSM,
c(OpPMYIHPOBAHHBIM YYaCTHUKAMH B3aUMOACHUCTBHSL.

INPEJMETHBIE PE3YJIbTATHI

K xonmy oOyuenus B 10 kjacce oOyyarolmuiics NOJYYUT CIEAYIOIIHUE MPEIMETHBIE
pe3ynbTaThl MO OTAEIbHBIM TemMaM pabodeil mporpaMMbl y4eOHOro kKypca «Anredpa um Hauana
MaTeMaTHYECKOT0 aHAIN3a»:

Yuciia 1 BbIYUCICHUSA:

CcBOOO/JIHO OIEpPUPOBATh MOHATHUAMHU: PAIMOHAIbHOE 4YMUCIO0, OECKOHEYHas MepuoanYecKas
Ipo0b, MPOIEHTHI, HPPAITMOHATBHOE YHCII0, MHOXKECTBA PAIIMOHAIBHBIX M ACHCTBUTEIBHBIX YHCEI,
MOJTyJIb IEHICTBUTEIBHOTO YHCIA,

IPUMEHATH JAPOOH M MPOLEHTHI JUIsl PELICHUs MPUKIAAHBIX 3a/lad U3 Pa3IM4HbIX OTpaciieit
3HaHUH U peaJbHOM )KU3HU;

MPUMEHSTh TPUOTIKEHHBIE BBIYMCICHHS, TpPaBHJIa OKPYIJIEHUS, NPUKUAKY W OICHKY
pe3yibTaTa BBIYMCICHUM;
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CBOOOJHO ONEpPUPOBATH TIOHATHEM: CTENEHb C LEJbIM II0Ka3aTeleM, MCII0JIb30BaTh
NOIXOAANYI0 (opMy 3amucH JEHCTBUTENBHBIX YWCEN I PELICHUS MPaKTHUYECKUX 3a1ad u
MPEJCTaBICHNS JaHHBIX;

CBOOOTHO OTIEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYPAIBbHOM CTETCHN;

CBOOOJHO OIEPUPOBATH MOHATHEM: CTEIIEHb C PALIMOHAIBHBIM [10Ka3aTelIeM;

CBOOOJHO OINEpPUPOBATh MOHATHAMM: JIOrapuM 4Mciaa, ACCATUYHBIE W HATypaJlbHbIE
norapumbl;

CBOOOJHO OIEPHUPOBATH TMOHATHAMHU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC YHCIOBOTO
apryMeHTa;

OIIEpPUPOBATH MOHATHIMHU: APKCUHYC, apKKOCUHYC M apKTAHI€HC YUCIOBOIO apryMeHTa.

YpaBHeHUsI U HEPaBEeHCTBA:

CBOOOJHO OINEPHUPOBATH MOHATHSAMHU: TOXIECTBO, YPAaBHEHUE, HEPABEHCTBO, PAaBHOCUIIbHBIC
YpaBHEHMsSI U yPaBHEHUA-CIIEICTBUS, pABHOCUIIbHbIE HEPABEHCTBA;

IPUMEHATh Ppa3IMYHble METO/bl pEIIEHUS PAUOHAIBHBIX M JIPOOHO-PALMOHAIBHBIX
YpaBHEHH, IPUMEHSITH METO HHTEPBAJIOB JIJIsl PEIICHUS] HEPABEHCTB;

CBOOOJHO OIEPHPOBATH MOHATHSAMH: MHOTOWIEH OT OJHOW MEPEMEHHOH, MHOTOWIEH C
LeJbIMUA K03 GUIIMEHTaMH, KOPHU MHOTOWIEHA, IPUMEHSATH JI€JIeHHe MHOIOWJIeHa Ha MHOTOUIEH C
ocTaTkoM, Teopemy be3y u Teopemy Buera nis pemenus 3anay;

CBOOOJHO  ONEpUPOBATh TOHATHSAMHU: CHCTEMa JIMHEWHBIX ypaBHEHW, MaTpuIla,
OTIPENIeNIUTENIb MATpPUIBl 2 X 2 W ero TeOMETPUYECKUH CMBICT, HCIOJIh30BATh CBOWCTBA
onpenenuTess 2 X 2 A BbIYUCIEHHs €ro 3Hau€HHsl, NMPUMEHATh ONpPENEIUTENH Ul peIleHUs
CHCTEMbl JIMHEHHBIX YPAaBHEHHUI, MOJENUpPOBaTh pEalbHblE CHUTyallUd C IOMOLIbI CUCTEMBbI
JMHENHBIX ypaBHEHU, UCCIIE10BaTh TOCTPOCHHbBIE MOJIENN C IIOMOILBIO MaTPUIl U ONpPEAEIUTENEH,
WHTEPIPETHPOBATH NOJTYYCHHBIA PE3YIIbTaT;

UCIOJIb30BaTh CBOMCTBA JEMCTBUI C KOPHAMU /7S IpeoOpa30BaHUs BEIPaKEHUIT,

BBIMOJIHATE ~ NPEoOpa3oBaHMs  YHCIOBBIX  BBIPQKEHUH, CcoJAepXalluX CTENeHH C
paMoHATFHBIM TTOKa3aTeNeM;

HCII0JIb30BaTh CBOMCTBA JJorapu(MoB Juist MpeoOpa3oBaHMsl JOrapu(PMUUECKUX BbIpAKEHHUI;

CBOOO/JTHO ONEPHPOBATH MOHATUSMU: UPPALMOHATIbHBIE, IOKA3aTENIbHBIE U JTOrapupMHUUECKHe
ypaBHEHMs, HaXOJIUTh MX PEIIEHUs C MOMOILIBI0 PAaBHOCHUJIBHBIX MEPEXOJ0B WM OCYLIECTBIIASA
IIPOBEPKY KOPHEW;

NPUMEHSTh  OCHOBHBIE  TPUTOHOMETpHUYecKHMe  (GopMyisl Uit IpeoOpa3oBaHUs
TPUTOHOMETPHUECKUX BBIPAKEHUII;

CBOOOJHO  ONEpUpPOBaTh IOHATHEM: TPUTOHOMETPUYECKOE ypaBHEHHME, MPUMEHSTh
HE00X0UMBIE (POPMYITBI JIJIsl PEIICHHS] OCHOBHBIX TUTIOB TPUTOHOMETPHUYECKHX YPaBHEHUH;

MO/JICIIMPOBATh PEANbHBIE CUTYallu Ha SI3bIKE alreOpbl, COCTABISATh BBIPAKEHUS, YpaBHEHUS,
HEpaBEHCTBA 110 YCJIOBUIO 3a/lauM, HCCIEA0BaTh IOCTPOCHHBIE MOJEIM C HCHOJIb30BaHUEM
amrmapara anreopsbl.

DyHKIUM U TPaQUKH:

CBOOOJIHO OINEpUPOBaTh MOHATUSIMH: (QYHKIHMS, CIOCOOBI 3anaHus (yHKUIHH, B3aHMMHO
obOpatHble (YHKIMM, KOMOO3MLHMSA (YHKIUH, rpaduk GYHKINUH, BBIIOIHATH AIIEMEHTApHbIC
npeoOpa3oBaHus TpapuKoB (HyHKIIMIA;

CcBOOOZHO ONEpUPOBaTh MOHATUSMH: O0JIACTh OMNpPEIENICHUs W MHOXKECTBO 3HAYEHMI
GbyHKIWH, HYITH QYHKIIUHU, TPOMEXYTKH 3HAKOITOCTOSTHCTBA,;
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CBOOOJHO ONEpUPOBaTh MOHATUAMH: 4YETHbIE M HEUETHbIC (YHKIMM, NEPHOAUUYECKHE
(GyHKINMH, TPOMEKYTKM MOHOTOHHOCTHM (YHKIIMHM, MAaKCUMYMbl W MHUHUMYMBI (YHKIUH,
HauOoJbIIee M HAMMEHbIIIee 3HaYeHNEe (PYHKIIUN HAa TPOMEKYTKE;

CBOOOJHO ONEpUPOBATh TMOHATHSAMU: CTENEHHas (YHKIUS C HATYpajJbHBIM U IEIBIM
nokasaresuem, rpaduk cTeneHHON (QyHKIMK ¢ HaTypaJIbHbIM U LIEJIbIM ITOKa3aTeneM, rpauk KopHs
N-oii cTeneHu Kak GyHKIUK 0OpaTHOM CTENEeHU C HaTypaJIbHBIM I10Ka3aTelleM;

ONEpUPOBATh TOHATHAMM: JIMHEWHAs, KBaJApaTWyHas W ApOOHO-TMHEWHas (QYHKIUH,
BBINOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAHHUE U TIOCTPOCHUE UX IPA(PUKOB;

CBOOOJHO OIEpPUPOBaTh MOHATHSMHU: IIOKa3aTelbHas M Jorapupmuueckas (QpyHKIUH, UX
CBOWCTBA U IrpaMKu, UCIOIb30BaTh UX I'paMKH JUIsl pEIIeHHs ypaBHEHHUI;

CBOOOZIHO OINEpUPOBaTh IOHSTUSIMHU: TPUTOHOMETPUYECKAST OKPYKHOCTb, OIPEIECICHUE
TPUTOHOMETPUYECKHX (PYHKIIUI YUCIOBOTO apryMEHTa;

UCIOJb30BaTh TpapUKU (QYHKUMH A7 MCCIEJOBAHUSA IPOLECCOB M 3aBUCUMOCTEH INpu
pelieHnH 3a/7a4 U3 APYruxX Y4eOHbIX NPEIMETOB M pEalbHOM JKU3HHU, BbIpakaTh (opMysiamu
3aBUCHUMOCTH MEXy BETUYUHAMU;

Havyana maTeMaTH4ecKoro aHajimsa:

CBOOOJHO OINEpPUPOBATh MOHATHAMHU: apudMeTHuecKass M TeOMETpHuYecKas Mporpeccus,
0eCKOHEeUHO YOBbIBaIOIIas reoMeTpuyecKas MpOrpeccusi, JUHEHHBIH W SKCIIOHEHLUAIbHBIA pOCT,
(dbopMyIa CI0KHBIX POIIEHTOB, UMETh MPECTABIICHHE O KOHCTAHTE,

HCI0JIb30BaTh IPOIPECCUU JIJISl PELIEHMSI pEaJIbHBIX 33]1a4 IPUKJIaJHOTO XapaKTepa;

CBOOOJHO  ONEpPHpPOBATh  MHOHATUSAMM:  IOCIEIOBATEIbHOCTb,  CHOCOOBI  3aJaHUs
IIOCJIEZI0BATEIbHOCTEH, MOHOTOHHBIE U OIPAaHUYEHHBIE IOCIEJOBATEIbHOCTH, ITIOHUMAaTh OCHOBBI
3apOXKICHUS] MaTEMAaTUYECKOTO aHaJIi3a KaK aHaiun3a OECKOHEYHO MaJlbIX;

CBOOOJHO OIEPHPOBATH TOHSATHSIMH: HENpEpbIBHbIE (DYHKIMH, TOYKM pa3pbiBa rpaduxa
(GYHKIIUH, aCUMIITOTHI Tpaduka QyHKIUY;

CBOOOJHO OIEpUPOBaTh MOHATHEM: (YHKLHUS, HENpepbIBHAsS Ha OTpe3Ke, NPUMEHSTh
CBOMCTBA HEMPEPBHIBHBIX (PYHKIMH JUIsl peIIeHUs 3a/1a4;

cBOOO/IHO ONEpPHUPOBATh MOHATHIMHU: IIepBasi U BTOpasi MPOU3BOAHbBIE (PYHKIINU, KacaTelbHas
K rpaduky QyHKIINU;

BBIUUCIIATh MPOU3BOHBIE CYMMBI, IPOU3BEICHHS], YACTHOTO U KOMITO3UIMM JIBYX (PYHKIUI,
3HATh [IPOU3BOIHBIE AIEMEHTAPHBIX (PYHKLINI;

HCII0JIb30BaTh T€OMETPUUYECKUN U PU3NUYECKUI CMBICI TPOU3BOIHOM [Tl peIIeHUs 3a/1a4.

MHoKecTBA H JIOTHKA:

CBOOOJTHO OTIEPUPOBATH MOHATHSIMU: MHOXECTBO, OTIEpallii HaJl MHOXKECTBAMH;

HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar AJisi ONUCAaHUSl peaJIbHbIX MPOIECCOB U
SIBJIIGHUH, IIPU PELICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB;

CBOOOJHO OIEpPUPOBATH TMOHATHSAMM: OINpE/AEICHUEe, TEeopeMa, YypaBHEHHE-CIIEACTBHUE,
CBOMCTBO MaTeMaTHYECKOT0 00BEKTa, J0KAa3aTeIbCTBO, PABHOCHIIbHBIE YPABHEHUS M HEPABEHCTBA.

K xonmy oOyuenus B 11 kJacce oOyyarolmuiicss MNOJYYUT CIEAYIOIIHUE IpPEIMETHBIE
pe3yiabTaThl MO OTIEIBHBIM TeMaM pabouell MmporpamMMbl y4eOHOTO Kypca «Anredpa W Hayaia
MaTEMaTHYECKOIO aHAJIN3a:

Yuciia 1 BbIYUCICHUSA:
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cBOOOHO OMEPUPOBATH MOHATUSMU: HATYpaIbHOE U 1IEJI0€ YHUCII0, MHOKECTBA HATypaJIbHbIX
U UENbIX YMCEJl, UCTOIb30BaTh MpU3HAKU AenuMocT menbix yucen, HOJ u HOK naTypanbHbIX
YUCe JIUIS pellieHus 3a7a4, IPUMEHATh anroputM EBkinna;

CBOOOJIHO OMEPUPOBATH MOHATHEM OCTAaTKA MO MOYJIIO, 3alIMChIBATh HATYypaJbHbIC YHCIIa B
Pa3IMYHBIX MO3ULIMOHHBIX CUCTEMAX CUUCIICHUS;

cBOOOJIHO OMNEpUPOBATH IMOHATUSMHU: KOMIUJIEKCHOE YHCIO W MHOXECTBO KOMILJIEKCHBIX
qucell, MPEACTABIATh KOMIUICKCHBIC YHCIa B alreOpandeckoidl M TPUTOHOMETpUYEecKoi (opme,
BBITIONHSATH apu()METHICCKUE ONIEPAIMH C HUIMH B U300pakaTh HA KOOPIUHATHON TUIOCKOCTH.

YpaBHeHHsI M HEPABEHCTBA:

cBOOO/IHO OMEpPUPOBATH MOHATUSIMU: UPPALMOHATILHBIC, [TOKA3aTeIbHbIC U Jorapudmuueckue
HEPaBEHCTBA, HAXOJAUTh UX PEIICHHS C ITOMOIIBI0 PABHOCUIBHBIX MIEPEXOIOB;

OCYIIECTBISTH OTOOP KOPHEH IPU PEIICHUU TPUTOHOMETPUIECKOTO YPAaBHEHUS;

cBOOOZIHO OMNEpUPOBATh IOHSATHUEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MPUMEHATH
HeoOxoIuMBbIe (DOPMYIIBI JIsl PELICHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJITHO ONEPHUPOBATH MOHATHSAMHU: CHUCTEMAa M COBOKYIMHOCTh YpPaBHEHUW U HEPABEHCTB,
PaBHOCUJIbHBIE CHCTEMbI U CHUCTEMBI-CJICICTBUS, HAXOJIUTh PEHICHUS CUCTEMBbI U COBOKYITHOCTEH
paloHaIbHBIX, UPPALMOHABHBIX, TOKA3aTEeNbHBIX U JIOTapU(MUYECKIX YPAaBHEHUH 1 HEPABEHCTB;

pelmarts  palMOHANbHBIE, HPpPALMOHAIbHBIE, I[OKa3aTejbHble, JIOTapuMUYECKHE U
TPUTOHOMETPUYECKHE YPAaBHEHUS U HEPABEHCTBA, COJIEPKAIINE MOYJIA U TApAMETPHI;

MPUMEHSITHh IpauuecKue METOBI VI PEIICHUS YPaBHCHUM U HEPABEHCTB, a TaK)Ke 3a7ad C
rnapameTpamu;

MOJIETTUPOBATh pealibHbIe CUTYAIlMU Ha s3bIKE alreOphl, COCTABIIATH BHIPAXKEHUS, YPABHEHUS,
HEPAaBEHCTBA U HUX CHCTEMBbI IO YCJIOBHIO 3aJlayd, MCCIEIO0BAaTh IOCTPOCHHBIE MOJIETU C
WCIIO0JIb30BAaHUEM alllapaTta aireopsl, HHTEPIPETUPOBATH MOIYYCHHBIN PE3yybTarT.

DOYyHKUMH U TPapuKu:

CTpOUTH TpadUKH KOMMOZUIMH (YHKIUN C MOMOIIBI0 DJIEMEHTAPHOTO HCCIEIOBaHUS W
CBOMCTB KOMITO3HITUH JABYX ()YHKIIHIA;

CTPOUTH TEOMETPUUECKHUE 00pa3bl YpaBHEHU U HEPABEHCTB HA KOOPAMHATHOM TIIOCKOCTH;

CcBOOO/IHO ONEPUPOBATH MOHATUSAMU: TpadUKH TPUTOHOMETPUUECKUX (PYHKIIHIA;

MPUMEHSITh (PYHKIUU AJI1 MOJICTHUPOBAHUS M HUCCIIEIOBAHUS peaTbHBIX MPOIIECCOB.

Hauyana maTemMaTnueckoro aHajam3a:

WCIIOJIB30BaTh MPOU3BOHYIO JJIsl UCCIeAOBaHUS (PYHKIIMM HA MOHOTOHHOCTD U SKCTPEMYMBI;

HaXOJUTh HAUOOJIbIIIEe U HAUMEHbIIIee 3HaYCHHS PYHKIIMU HEMTPEPHIBHON HA OTPE3KE;

HCII0JIb30BaTh MPOU3BOAHYIO JUIsl HAXOXK/ICHHSI HAUTYULIEro PElIeHUs B MIPUKIIAIHBIX, B TOM
YHUCJI€ COMATIbHO-DPKOHOMHYECKHUX, 3aa4ax, JJIs ONpeIesieHrs CKOPOCTH U YCKOPEHHS IMpoIecca,
3aIaHHOTO (POPMYJION MITH TPadUKOM;

CcBOOOJHO OMEpUPOBATh MOHATUSMU: MEPBOOOpPA3Hasi, ONpeAeNEHHBIH HHTErpaj, HaXOAUTh
MEepPBOOOpA3HBIE JJIEMEHTApPHBIX (DYHKIMHA ¥ BBIUMCIHATH WHTerpan mo ¢opmyne HproToHa-
JleiiOnuma;

HaxOJIUTh IUIONIA/IN TIOCKUX (GUTYP B 00BEMBI TEJT C TOMOIIBIO MHTETpaa;

MMETh MPEJCTAaBIECHUE O MATEMAaTHYECKOM MOJECIMPOBAHUM HA TMPUMEpPE COCTaBICHUS
nuddepeHIaTbHBIX YPaBHEHHI;

permars TPUKIAAHBIC 3a7a4d, B TOM YHCIE COIHAIBHO-YKOHOMHUYECKOTO W (PU3MUECKOTO
XapakTepa, CpeCTBAMUA MaTEeMaTUYECKOTO aHAIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

HauMenoBanue
pa3aesioB U TeM
NMPorpamMmbl

Ne
n/n

MHOXeCTBO
IIEMCTBUTEIBHBIX YHCET.
MHOTrO4JICHEL.

1 | PanmoHansHEbIE
ypaBHEHUS U
HepaBeHCTBA. CUCTEMBI
JIMHEUHBIX YPaBHEHUN
@yHKIMU U TpadUKHU.

2  CrenenHas QyHKIUS C
ILICJIBIM II0Ka3aTeaeM

Apudpmernueckuii
KOPEHb N-0H CTEIEHHN.
HppauroHnanbHbie
YPaBHEHHUS

KoanuyecTBo 4acos

Bcero

24

12

15

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

14

JJIeKTPOHHbIE
(uudposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

ITokazarensHas
4 byHKIHS.
ITokazarenbHbIC
ypaBHEHUS

10

Jlorapugpmuueckas
5 byHKIIHS.
Jlorapudgmuueckue
ypaBHEHUS

Tpuronomerpuueckue
BBIPAKECHUS U YPABHEHUs

18

22

[TocnenoBarenbHOCTH U
IPOrpeccuu
HenpepriBable QyHKINH.
IIpousBoaHas

10

20

IToBTOpEHME,
9  0000mmeHnue,
cUcTeMaTu3alus 3HaHu!

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

136

10




11 KIIACC

15

Ne
n/n

HauMenoBanue
pa3aesioB U TeM
NMPorpamMmbl

WccnenoBanue
(GYHKIHHA ¢ TOMOIIBIO
MIPOU3BOAHOMN
[TepBooOpa3nast u
HHTETpa

KoanyecTBo 4acoB

Bcero

22

12

KoHnTtpoJbHbie
padoThI

IIpakTHYeckue

padoThI

JJIeKTPOHHbIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchbl

I'padpuxu
TPUTOHOMETPUUYECKHX
byHKUINH.
Tpuronomerpudeckue
HEPaBEHCTBA

Hppanuonanbusle,
IIOKa3aTeNbHbIE U
norapudmuueckue
HEPABEHCTBA

14

24

KommiekcHble uncia

10

HarypanbHble u
LEJIbIE YUCIIA

Cucremsl
palMOHAIbHBIX,
UPpaLMOHATIbHBIX
MOKa3aTeNbHBIX U
JorapuMUIECKUX
YpaBHEHUU

10

12

3agauu ¢
napaMeTpamu

16

IToBTOpEHME,
o0oO1Ienue,
CHUCTeMaTU3aLUs
3HAHUI

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

16

136

10




16

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

1. Anrebpa u Hauana Marematudeckoro ananuza. 10-11 kmaccel: yue6. s
0011e00pa3oBar. opraHu3aiuii: 6a3oBeii U yriayosr.ypoBuu/[ Anumos 1. A. u
np.].-7-e uza. — M.:Ilpoceemenue, 2019. — 463 c.

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

1. AnreOpa 1 Hayana MaTeMaTHYECKOro aHayin3a. Metoauueckue
pexoMenanuu K yueOnuky L. A.AnmumoB, FO.M.Kossarun, H.E.®€nopos -
Anrebpa u Hauana mareMatudeckoro aHanusa. 10-11 kmaccel : MeToguueckoe

nocobue st yuurtensa / A.I'. Mopakosuy, [1.B. Cemenos. - M. :
Muemosusna, 2010 - 202 c. : un.

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HUHTEPHET

1. http://window.edu.ru/

2. https://resh.edu.ru/



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukat 187286919324902990501222314864904856666511501707
Bnageney Jemuwaosa AHHa AnexkcaHoposHa
OeicTevTened C02.05.2023 no 01.05.2024



http://www.tcpdf.org

		2024-01-24T16:01:05+0500




