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HHOACHUTEJBbHAA 3AIIUCKA

VY4eOHblii Kypc «AjiredOpa W Hayalla MaTeMaTHUECKOTO aHaIW3a» SBISCTCS OJHUM W3
Hauboyiee 3HAUYMMBIX B IPOrpaMMe CpelHero oOIero oOpa3oBaHMs, MOCKOJBKY, C OJHOM
CTOPOHBI, OH 00€CIIeYNBAET HHCTPYMEHTAIBHYIO 0a3y /Ul U3yYeHUs BCEX eCTECTBEHHO-HAYYHBIX
KYpPCOB, a C JIpyroif CTOPOHBI, (HOPMUPYET JOIMYECKOE U A0CTPAKTHOE MBIIIJICHHE 00yYarouXCs
Ha YypOBHE, HEOOXOAMMOM [IJIi OCBOCHHMS HMH(POPMATHKH, OOIICCTBO3HAHMSA, HWCTOPHH,
CJIOBECHOCTH M JAPYTrUX IUCHMIUIMH. B paMkax gaHHOrO yueOHOro Kypca oOydaromuecs
OBJIQ/ICBAIOT YHUBEPCAJIBbHBIM SI3BIKOM COBPEMEHHOH HAyKH, KOTOpas (OpPMYJIHPYeT CBOU
JOCTHKEHUS] B MaTeMaTH4eckoi opme.

VY4eOHbIil Kypc anreOpbl M Hayajl MaTeMaTHMYeCKOro aHallM3a 3aKJIaJbIBaeT OCHOBY IS
YCHEIIHOTO OBJIaIeHNs 3aKOHaMU (PM3UKH, XUMHH, OMOJIOTHUH, TOHUMAHUSI OCHOBHBIX TE€HACHIIUM
Pa3BUTHs YKOHOMHUKH U OOIECTBEHHOM XHM3HM, IMO3BOJIIET OPUEHTHPOBATHCS B COBPEMEHHBIX
UU(POBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSAX, YBEPEHHO HCIIOJIb30BAaTh WX MJIA JajbHEHIero
00pa30BaHuUs U B OBCEIHEBHON KU3HU. B TO %e Bpems oBjaieHue aOCTPAaKTHBIMU M JIOTHYECKH
CTPOTMMH KOHCTPYKLHUSIMHU anreOpbl U MaTEMaTUYECKOTO aHajIu3a pa3BUBAET YMEHUE HAXOJUTh
3aKOHOMEPHOCTH, 00OCHOBBIBAaTh HCTHHHOCTB, IOKA3bIBATh YTBEPKACHUS C TOMOIIBIO MHTYKIHH
U paccyXaaTh JEeAYKTUBHO, UCIIOJIb30BaTh 0000IIEHNE U KOHKPETHU3allio, a0CTparupoBaHue U
aHaJoruio, GOpMUPYET KPEaTUBHOE U KPUTUUECKOE MBIIUICHUE.

B xonme usyuenus ydeOHOro Kypca «Anrebpa M Hayajga MaTeMaTHYECKOTO aHalU3a»
oOyyJaromuecs TIOJy4aloT HOBBIA OIBIT PEIICHHWS NPHUKIAAHBIX 3a71ad, CaMOCTOSTEIHLHOTO
IIOCTPOEHUST MATEMAaTHYECKUX MOJENEN pEaJbHBIX CUTyaluid, WUHTEPHPETALMUUA IMOJYUYEHHBIX
pEIIeHH, 3HAKOMSTCS ¢ MpUMEpPaMH MATEeMaTUYECKUX 3aKOHOMEPHOCTEN B MPUPOJE, HAYKE U
HCKYCCTBE, C BBIAAIOIIMMUCI MATEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOPAMH.

VY4eOHbIlt Kypc o0JlajaeT 3HAYUTENbHBIM BOCHMTATENIbHBIM MOTEHIMAJIOM, KOTOPBIH
peanusyercs Kak depe3 ydeOHbIM Marepuall, crnocoOCTBYOLMH (OPMUPOBAHUIO HAYYHOIO
MHUpPOBO33pEHHUS, TaKk U d4epe3 cHenuduky ydeOHOH  JAesTeNnbHOCTH, Tpedyrouei
HpOZ[OJ'DKHTGJ'II:HOfI KOHICHTpAIUH BHUMAaHUs, CaMOCTOATCIBbHOCTH, AKKYpaTHOCTH u
OTBETCTBEHHOCTH 32 MOJTY4YEHHBIN pe3ynbTarT.

B ocnoBe meronuku oOyuyeHus anredpe M HayalaM MaTeMaTHYECKOI'O aHalIM3a JIEKHT
JeSITETbHOCTHBIN TPUHIUI 00y4eHUsI.

B cTpykType yueOHOro kypca «Anredpa u Havajla MaTeMaTHYECKOTO aHAJIN3a» BhIIEICHBI
CIEAYIOIINE COJAEPKATEIbHO-METOAUYECKNE JMHUM: «YHciia U BbIUUCIHCHUSN», «DyHKUMH U
rpadukuy, « YpaBHEHUS W HEPABEHCTBA», «Havama MaremaTudeckoro aHammszay, « MHOXeCTBa U
Jorvuka». Bce 0CHOBHBIE COIEpKATENBHO-METOANYECKHUE JTMHUU U3YyYarOTCs Ha MPOTSHKEHUH JIBYX
7eT 00y4eHHUsl Ha ypPOBHE CpeiHero o0miero oopa3oBaHusi, €CTECTBEHHO JOTMONHSSA APYT Apyra u
MOCTETICHHO HACHIIAsiCh HOBBIMU TeMaMU M pasneiamu. JlaHHBI y4eOHBIM Kypc sBiseTcs
WHTETPATUBHBIM, TOCKOJBKY OOBEAMHSET B cebe COACpKAHHE HECKOIbKUX MaTeMaTHYECKHX
JTUCIUIUINH, TAKUX Kak anreOpa, TPUrOHOMETpPHS, MaTeMaTHUECKU aHAIHU3, TEOpUsi MHOXKECTB,
MaTeMaTuieckas JIoruka u apyrue. Ilo mepe Toro kak oOywaromuecs: OBIIaAeBalOT BCE Ooee
IIMPOKMM  MaTeMaTHYeCKUM  ammaparoM, Yy  HHUX  [OCJIeoBaTenbHO  (dopMupyercs
U COBEPIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMATHYECKYI0 MOJENb pPEalbHOM CUTYyallUH,
MIPUMEHSTh 3HAHUS, IOJTyYEeHHbIEC IPU U3YUSHUH Y4eOHOTO Kypca, Ui PeIICHUS] CAMOCTOATEIBHO
chopMyIHPOBAHHON MaTEMaTUYECKOM 3a71a4H, a 3aTEM UHTEPIPETUPOBATH CBOM OTBET.

ConeprxaTebHO-METOANYECKas TMHUA «YUnciaa u BRIYMCICHUSD» 3aBepIuaeT hopMupoBaHue
HaBBIKOB UCIOJIb30BAHUS JIEHCTBUTENBHBIX YHCEN, KOTOPOE ObUIO HA4aTO Ha YPOBHE OCHOBHOI'O
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obmrero obpa3zoBanusi. Ha ypoBHe cpegnero o0uiero oopazoBaHusi 0co00€ BHUMaHHUE yAEsSeTCs
(OpMHUPOBAHHUIO HABBIKOB PAIMOHAIBHBIX BBIUYUCIICHHUN, BKIIOYAOIIMX B ce0s MCIOIL30BAaHUE
paznuuHbIX (GOpM 3amUCH 4YHCIa, YMEHHE JeNaTh MPHUKUAKY, BBIIOJHATH MNPUOIHKEHHBIE
BBIYHMCIICHUS], OLIEHUBATh YHUCIIOBBIE BBIPAXEHUS, padOTaTh ¢ MAaTEMAaTUYECKUMH KOHCTAHTaAMH.
3HaKoMbIe 00YUaIOIUMCS MHOKECTBA HATYPaJIbHBIX, II€JIbIX, PALIMOHAIBHBIX U AEHCTBUTEIbHBIX
YuCed JOMOJHSIOTCS MHOMXECTBOM KOMIUIEKCHBIX YHCel. B KaxaoM M3 3THX MHOXECTB
paccMaTpUBalOTCsl CBOMCTBEHHbIE eMy crienuduyeckre 3afaud U Olepalu: JeJIeHHue Halelo,
OTIEPUPOBAHUE OCTATKAMH Ha MHOXKECTBE IIEJIBIX YHCEN, 0COOBIE CBOMCTBA PAIIMOHAIBHBIX H
HppalMOHANIBHBIX YHCeN, apu(MeTUYeCKUe omepalum, a TakKe U3BJIeYeHHE KOPHS HaTypaIbHOU
CTEIIEHH Ha MHOXECTBE KOMIUIEKCHBIX 4Hcelsl. biaromapst mociienoBaTeabHOMY pacIIUpEHHIO
Kpyra HMCIHOJIb3yEMbIX YHCENI U 3HAKOMCTBY C BO3MOXXHOCTSIMU UX NPUMEHEHUS Ul peLleHUs
Pa3IUYHBIX 33a/1a4 GOPMUPYETCS MPEACTABICHUE O SAUHCTBE MATEMATHKH KaK HAYKH U €€ POJIH B
MIOCTPOCHHUU MOJIETIEH peaibHOr0 MUPA, HIMPOKO HUCIIONIB3YIOTCS 000011eHNEe U KOHKPETU3AIIHS.

JIluaus «YpaBHEHHS U HEPaBEHCTBA» pEAU3yeTcss Ha NMPOTSKEHUU BCEro OOydeHUs Ha
ypOBHE cpeaHero oOmiero oOpa3oBaHUs, TIOCKOJIBKY B KaxaoM paszene IIporpaMMel
MPEIyCMOTPEHO PELIEHHe COOTBETCTBYIOIIUX 3ajad. B pe3ynpTare oOydaromuecs OBIaJeBalOT
pa3IUMYHBIMM  METOJAaMHU DPEIIECHUS pPAalMOHANbHBIX, HPPALMOHAIBHBIX, [OKA3aTEIbHbIX,
J0rapupMHUECKUX U TPUTOHOMETPUUYECKUX YPaBHEHUH, HEPABEHCTB U CHCTEM, a TaKXke 3ajad,
coJepkalux napamerpsl. llogyuyeHHbIE YyMEHHS HIMPOKO MCIOJIB3YIOTCS NPH HMCCIEI0BAaHUU
(GYHKIMH ¢ TOMOILBIO TPOU3BOIHOM, IPU PEeIICHUH NMPHUKJIAIHBIX 33/1a4 U 33]a4 Ha HaXOXKACHUe
HauOOJIBIINX U HAUMEHBIINX 3HaueHUH (yHKkumu. JlaHHas copeprkaTesibHas JTMHHUS BKIIOYACT B
cebs Take (QOpPMHUpPOBAHME YMEHHUH BBINONHATH pacuéThl Mo (opmynam, MpeoOpa3zoBaHUSA
palMOHAIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUECKHUX BBIPAKEHUH, a TaKkKe BBIPAKEHU,
coJepXalux creneHu M Jjorapudmel. braromaps u3yueHuio anreOpandyeckoro matepuala
MPOUCXOIUT JajbHEWIIEe pa3sBUTHE AITOPUTMHUYECKOTO W aOCTPAKTHOTO  MBIIUICHUS
oOyuaromuxcsi, GOpMHUPYIOTCS HABBIKM JEAYKTUBHBIX PACCYKICHUH, pabOThl C CUMBOJBHBIMU
(dbopmamu, TIpeICTaBICHHS 3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHJI€ PABEHCTB M HEPABEHCTB.
Anrebpa npeyiaraet 3pQeKTUBHbIE HHCTPYMEHTHI AJIS PELIeHUs MPAKTHUECKUX U €CTECTBEHHO-
Hay4YHBIX 3a]1a4, HaTJISHO JEMOHCTPUPYET CBOM BO3ZMOXKHOCTH KaK sI3bIKa HAYKH.

CopepxaTenbHO-MeToAMueCKast JIMHUS «DYHKIMU ¥ TpaduKm» TECHO MEPEIUIeTacTCs C
JIPYTUMH JUHUSIMH y4eOHOT0 Kypca, IOCKOJIbKY B KAKOM-TO CMBICTIE 3a/1aET MOCJIeI0BATEILHOCTD
W3yueHus Marepuana. V3ydeHwe cCTenmeHHOM, TMOKa3aTelNbHOM, JorapuPmMuUUeckol u
TPUTOHOMETPUUYECKUX (DYHKIIUH, UX CBOWCTB U IPapUKOB, UCTIOIb30BaHUE QYHKITUI TS peIlIeHus
3a/1a4 U3 IPYTruX YIeOHBIX MPEIMETOB U PeaTbHOM KU3HU TECHO CBSA3aHO KaK ¢ MAaTEMATHYCCKUM
aHAJIM30M, TaK U C pelICHUEeM ypaBHEHUI 1 HepaBeHCTB. [Ipu 3ToM OoJblIIOe BHUMAHUE YENAETCS
(hOpMHUPOBAHHIO YMEHHSI BEIpAXKaTh (DOPMYITaMH 3aBHCHMOCTH MEXTy Pa3TUYHBIMU BETUYUHAMH,
WCCIeIoBaTh MOMy4YeHHbIE (YHKIMH, CTPOUTHh UX Tpaduku. Matepuan 3Tod colep:KaTelbHON
JIMHUY HaleJIeH Ha pa3BUTHE YMEHHUI M HaBBIKOB, MTO3BOJISIONINX BBIPAXKATh 3aBUCUMOCTH MEXIY
BEJIMUMHAMU B Pa3IU4HON dopMe: aHaTUTUYECKOH, rpaduueckoil U cioBecHO. Ero u3yuenue
CIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHUS, CIIOCOOHOCTH K OO0OOIIEHUI0 U
KOHKpPETH3alli1, UCIIOJIb30BAaHUIO aHAJIOTUM.

ConepxarenpHas MuHUS «Havana MareMaTHUeCKOro aHaln3a» TO3BOJSET CYIIECTBEHHO
PAaCHIMPUTD KPYT KaK MaTECMAaTUUCCKHUX, TAK U IIPUKIIAHBIX 3a1a4, DOCTYIITHBIX OGy‘I&IOH.IPIMCH, TakK
KaK y HHX TOSBIISICTCS BO3MOXXHOCTb CTPOWUTH TPa()UKU CIIOKHBIX (DYHKIMH, ONMpPENeNsaTh HX
HanOOIbIINE U HAUMEHDIIINE 3HAa4YCHUs, BBIYUCIATH IIOIIAAN (I)I/II‘yp 1 00BEMEL TCJI, HAXOOUTh
CKOPOCTH M YCKOpEHHs TmpoueccoB. JlaHHas cojepKaTesibHas JIMHUS OTKPBHIBACT HOBBIC
BO3MOXXHOCTHU IOCTPOCHUA MATCMATHUYCCKUX MO)ICJ'IGI\/JI PCaIbHbIX CI/ITyaHI/If/'I, ITO3BOJIICT HAXOAUTH
HaWiIydlllee pEUICHWE B MPHUKIAIHBIX, B TOM YHCJIE COIMAIbHO-I)KOHOMHYECKHX, 3a/adax.
3HaKOMCTBO C OCHOBAMM MAaTEMAaTUYECKOI0 aHajM3a CHOCOOCTBYET PAa3BUTHIO aOCTPAKTHOTO,
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(hopMaIbHO-IOTHYECKOT0 U KPEaTHBHOTO MBIIUICHUS, (OPMHUPOBAHUIO YMEHHH pacro3HaBaTh
MPOSIBJICHUSI 3aKOHOB MAaTEMAaTHKH B HayKe, TEXHHMKE M HUCKyccTBe. OOyuarommecs: y3HAIOT O
BBIJIAIOIINXCS pe3yibTaTax, MOTYYEHHbIX B XOJE Pa3BUTHUS MAaTEMaTUKHU KaK HayKH, U 00 HX
aBTOpax.

CopepxaTenbHO-METOANYECKast TUHUS « MHOKECTBa M JIOTHKA BKIIOYAET B CeOsl 2JIEMEHTHI
TEOPUU MHOXKECTB M MaTeMaTH4YeCKO JIOTUKH. TeopeTHKO-MHO)KECTBEHHbIE MpEeCTaBICHUS
MIPOHU3BIBAIOT BECh KYPC MIKOJIBHOM MaTeMaTHKH U IIpeJiaraloT HauboJiee YHUBEPCAIbHBIN S3bIK,
OOBEANHSIOMMNNA BCE paslesbl MaTeMAaTUKU W €€ MPWIOKEHUH, OHU CBA3BIBAIOT pa3HbIE
MAaTEMAaTUYCCKUC IOUCHUILNIMHBI WU WX MNPUIIOXKCHUA B COAUHOC LECJIOC. HOBTOMY BaXHO JaThb
BO3MOXXHOCTh 00ydYaronmiemycs IOHHMaTh TEOPETUKO-MHOKECTBEHHBIH S3bIK COBPEMEHHOM
MAaTEMAaTUKU U UCIIOJIBb30BAThL €0 AJI BBIPAKCHUSA CBOUX MBICJIEH. ﬂpyFI/IM BaKHBIM IIPU3HAKOM
MaTeMaTHKd KaK HAyKH CJeIyeT MPHU3HATh CBOMCTBEHHYIO €W CTpOrocTb OOOCHOBaHUH U
CJICIOBAHUC OHpeI[eJIéHHBIM npaBuJiaM IMOCTPOCHUA JOKA3aTCIILCTB. 3HAKOMCTBO C 3JIEMEHTaMH
MaTeMaTH4YEeCKOW JIOTUKH CHOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBILIUICHHUS OO0Yydaroluxcs,
MO3BOJISIET UM CTPOUTH CBOM PACCYXKJICHUS Ha OCHOBE JIOTUYECKHX MPaBUII, (OPMUPYET HABBIKU
KPUTHYECKOT'O MBIIIICHHUS.

B yueGHOM Kypce «Anrebpa v Hauaja MaTeMAaTUYECKOT0 aHalln3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTUYEeCKOr0 MOJAEIMPOBAHUS, KOTOpPBIE TMPHU3BAHBI CHOCOOCTBOBATH (HOPMHUPOBAHUIO
HABBIKOB MMOCTPOECHUSI MOJIENIEH pealIbHbIX CUTYyalUil, UCCIEOBAHMS ITUX MOJENEH C MOMOUIbIO
anmapara anreOpbl U MaTeMaTUYeCKOro aHalli3a, MHTEPIPETAllMU IOJYYCHHBIX pPEe3yIbTaToB.
Takue 3amaHus BIUIETEHBI B KaXAbId M3 Pa3fesioB MPOTpaMMBbl, MOCKOJBKY BECh MaTepual
y4e0HOro Kypca HIMPOKO HCIONIB3YeTCS IS PEeHICHHs NPHUKIATHBIX 3amad. [Ipu perieHun
peaNbHbIX MPAKTUYECKUX 33/1a4 00ydarolrecs pa3BUBaOT HabII0aTeIbHOCTh, YMEHHE HAXOIUTh
3aKOHOMEPHOCTH, a0CTParupoBaThCs, UCIOIb30BATh AHAIOTHIO, 0000IaTh 1 KOHKPETH3HUPOBAThH
npobiemy. JlesTenpHOCTh 1O (OPMUPOBAHHIO HABBIKOB pELIECHUS MPHUKIAJHBIX 3aJad
OpraHusyercs B TIpollecce H3Y4YeHHs BCeX TeM YyueOHOro Kypca «Anredpa W Hayaia
MaTeMaTH4YEeCKOT0 aHAIH3a.

Ha u3yuenue yueGHOro Kypca «Airedpa U Hauajga MaTeMaTUYECKOTO aHAIN3a» OTBOJUTCS
272 gaca: B 10 knmacce — 136 yacoB (4 yaca B Henenmto), B 11 kimacce — 136 yacos (4 4aca B HE/IETIO).
COIEPKAHUE OBYUEHUA
10 KJIACC

Ymnciia 1 BbIYUCICHUSA

Parnmonansheie unciaa. OOBIKHOBEHHBIE M JICCATUYHbBIE IPOOU, MPOIEHTHI, OECKOHEUYHbIE
nepuoanueckue 1poou. Ilpumenenue apodeii U NPOLEHTOB AJi pelIeHHs MPUKIAAHBIX 3a]a4 U3
Pa3JIMYHBIX OTpACIel 3HAHUHU U PEaIbHOM KU3HU.

JeiicTBuTenpHble YHcna. ParpoHanbHble W HUppalMOHAlbHBIE yHcia. Apudmernyeckue
onepaluu C JEHUCTBUTEIBHBIMU 4YWCIaMU. MOaynb JE€UCTBUTEIBHOTO YWCIAa M €ro CBOMCTBA.
[TpuOnmkE€HHbIE BBIYUCICHUS, TpaBUIa OKPYTJEHUs, TNPUKHIKA M OILEHKAa pe3yjbTara

BBIYUCIICHUN.

Crenenb ¢ nenbiM nokaszateneM. bunom Herotona. Mcnonb3oBanue noaxonsiei GopMsl
3alMCH JEMCTBUTEIBHBIX YNCEN JIUIS PELICHUS TPAKTUYECKUX 3a]a4 U IPEICTABICHUS JaHHbIX.



ApudmeTrdeckuii KOpeHb HATYpaIbHOM CTETICHH B €T0 CBOMCTBA.

CreneHb C palMOHAIBHBIM IOKAa3aTelieM U €€ CBOWMCTBA, CTENEHb C JEHCTBUTEIbHBIM
OKa3aTelIEM.

Jlorapudm uucna. CoiicTBa jgorapudma. JlecaTHUHbIe U HATypalbHbIE JOrapupMBbl.

CuHyc, KOCHHYC, TAaHI'€HC, KOTAHI'€HC YHCJIOBOTrO aprymeHta. ApKCHHYC, apKKOCHHYC U
ApPKTAaHT'€HC YHCJIOBOTO apTyMEHTA.

ypaBHeHI/Ifl H HEPABCHCTBA

ToxnecTBa M TOXIECTBEHHbIE NpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YpaBHEHHUS.
PaBHOCWIIBHBIE ypaBHEHUS U YpaBHEHUA-CIIeICTBUS. HepaBeHCTBO, penieHne HepaBeHCTBA.

OcCHOBHbBIE METO/bI PELIEHUS LEJIbIX U JIPOOHO-pAllMOHATIbHBIX YPABHEHUN U HEPABEHCTB.
MHorouseHsl OT OJHON IEPEMEHHOM. JlesleHne MHOrowIeHa Ha MHOTOYJIEH ¢ OCTaTKOM. TeopeMa
be3y. MHorounens! ¢ nensiMu kodpdunrentamu. Teopema Buera.

[IpeoGpazoBaHus UNCIOBBIX BBIPAXKEHHM, COEPKAILNX CTEIIEHU U KOPHH.
WppanmonaneHble ypaBHeHUs1. OCHOBHBIE METO/IbI PELIEHHS] UPPALIMOHAJIBHBIX YPABHEHUH.
IToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PELICHMS 10KA3aTEIbHBIX YPABHEHUM.
[TpeoOpa3oBaHue BeIpaKEHUA, COAECPIKALIUX JIOTapU(MBI.

Jlorapupmuueckue ypaBHeHUs. OCHOBHBIE METOABI pEIICHUs JIorapu(pMUUECKUX
YPaBHEHUM.

OcHoBHbIe TpHroHomeTpuueckue (opmyinsl. [IpeobpazoBaHre TPUTOHOMETPHUECKUX
BBIpaXCHUI. Pelienre TpuroHoOMeTpuIeCKUX ypaBHEHUIA.

Pemenne cucteM IMHEHHBIX YypaBHEHWM. MaTpuia CHUCTEMBl JIMHEHWHBIX YpPaBHEHHI.
Onpenenurens Martpuisl 2X2, €ro TIEOMETPUYECKHN CMBICI W CBOWCTBA, BBIYMCIICHUE
€ro 3Ha4CHMs, NIPUMEHEHUE OIPEACIIUTENS I PELICHUsS CHUCTEMBl JIMHEWHBIX YPABHEHUM.
Pemrenne npukiaagHbIX 3a7ad C IMOMOINBID CHCTEMBI JIMHEWHBIX ypaBHeHuW. MccinepnoBanue
MOCTPOEHHOW MOJIETN € MOMOIIBIO MATPHUIL U ONIPEACTUTENEH.

ITocTpoeHne mMaTeMaTUYECKUX MOJEIIECH pEealbHOM CUTYallMM C IOMOIIBIO YPaBHEHHUU U
HepaBeHCTB. [IpuMeHeHre ypaBHEHUN 1 HEPABEHCTB K PEILICHUIO MATEMAaTUYECKUX 3aa4 U 3a/1a4
13 pa3IuyYHbIX 00JacTel HAyKU U peabHOM JKU3HH.

DOyHKUUM U TPaPuUKH

OyHKIMsA, crnocodbl 3aganus (yHkuuu. B3aummuo obpatHble ¢yHkumu. Kommosunus
dbyukumii. ['paduk GyHkmu. InemeHTapHbie Mpeodpa3oBaHus TpauKoB GyHKIIHA.

Ob6unacTp onpezeneHuss 1 MHOXKeCTBO 3HaueHui ¢yHkiuu. Hynmu pynkuuun. [TpomexyTku
3HaKonocTossHcTBa. YETHble M Heu€THhle QyHKIUH. [leproanueckue ¢yHkuuu. IIpomexyTku
MOHOTOHHOCTH (PYHKIMHU. MakcUMyMbl U MUHUMYMbI QyHkuuu. Haunbonbliee 1 HauMeHbIlee
3Ha4YeHUs (PYHKIIMU Ha IPOMEXKYTKE.



JluHeliHas, KBapaTHYHas U APOOHO-THHEHHAsT QYHKIUU. DJICMEHTApHOE MCCIICOBAHUE U
MMOCTPOCHHE UX TPAPHUKOB.

CrenenHass (pyHKIUS C HaTypaJbHBIM U LENbIM ToKa3areneMm. EE cBoiicTBa u rpaduk.
CpoiicTBa U rpaduk KOpHS n-0il CTemeHW Kak (DyHKUIHMU OOpaTHOW CTENEHU C HaTypaJbHbIM
II0KAa3aTeJIEM.

[Toka3zarenbHas u norapudmMuyeckas GyHKINHU, X CBoMcTBa U rpaduku. Mcnonb3oBanue
rpadukoB PyHKIMH U1 pEIICHUs YpaBHEHUH.

TpuroHomerpuveckas OKpPY)KHOCTb, OIPEIEICHHE TPUTOHOMETPHUECKUX  (DYHKIHA
YHUCIIOBOI'O apryMEHTa.

DOYyHKIIMOHATBHBIC 3aBUCUMOCTH B PEAIBHBIX TIpoIieccax U sBieHusX. [ paduku peaabHbIX
3aBUCUMOCTEH.

Hayana MaTeMaTH4eCKOI0 aHAJIH3A

HOCJICI[OB&TCJILHOCTI/I, CITIOCOOBI 3aJaHus HOCHCHOB&TGHBHOCTCﬁ. MCTOI( MaTeMaTH4eCKOM
WHAYKIWUH. MOHOTOHHBIE U OrpaHUYCHHBIC IMOCJICIOBATCIIBHOCTH. I/ICTOpI/Ifl BO3HUKHOBCHUA
MaTEeMaTHYECKOI'0 aHAJIM3a KaK aHaIn3a 0ECKOHECYHO MaJIbIX.

Apudmernueckass M reomMeTpuuyeckas — IMporpeccu. beckoHeyHO  yObIBaromas
reomerpuueckas nporpeccus. Cymma OECKOHEUHO yOBIBAOILIEH IeOMETPHUYECKOIl MPOrpeccuu.
JIvHEeNHBIM M DKCHOHEHUMAIBbHBIM pocT. Yuciao e. Popmysia CIOXKHBIX IPOLIEHTOB.
Hcnonb30BaHne IPOrpeccuy ISl PEUICHHUs PEaIbHBIX 33a4 IPUKIAIHOIO XapaKTepa.

HenpepsiBable pyHKIINHN 1 UX cBOicTBa. ToukM pa3ppiBa. ACUMOTOTHI IpapUKOB PyHKIHH.
CoiicTBa (hyHKIMIT HENPEPHIBHBIX HA OTpe3Ke. MeTo] MHTEpBAJIOB ISl PEIICHHUS HEPaBEHCTB.

[IpumeHeHne CBOWMCTB HETIPEPBIBHBIX (DYHKLMH JUIsl peIICHHs 3a1a4.

[lepBas u BTOpas nmpou3BoaHbIe QyHKIMU. OnpeneraeHne, reOMeTPUIECKI 1 GU3MIECKUi
CMBICJT IPOU3BOIHOM. Y paBHEHHUE KacaTeIbHOU K rpaduKy (pyHKITHH.

[TpousBoaHbIe 351eMeHTapHbIX (yHKIUN. [Ipon3BogHAas CyMMBI, TPOU3BEIEHUS, YACTHOTO U
KOMITO3UITUH (PYHKIIHIA.

MHo:xecTBa M JIOTHKA
MHoOXecTBO, Onepanuu HajJ MHOXECTBaMU W WX CBoMcTBa. Jlmarpammel Dinepa—BenHa.
HpI/IMeHeHI/Ie TCOPCTUKO-MHOKCCTBCHHOT'O amIiaparta i ONHCaHUA PCaJIbHBIX IHPOLUCCCOB U

SIBIICHUH, TIPU PELICHUH 3a/1a4 U3 APYTUX YUEOHBIX MPEIMETOB.

OmnpeneseHue, TeopeMa, CBOHCTBO MATEMAaTHIECKOro 00BEKTa, CIICICTBUE, J0KA3aTeIbCTBO,
PaBHOCWJIbHBIC YPaBHCHUSI.

11 KUIIACC

Yucaa 1 BEIYHCJIECHUA



Hatypanbuble u uenble uucna. [IpumMeHeHHE MNPU3HAKOB JAETUMOCTH UENbIX YHCE,
HaumOonbpImi oommii genutensd (nanee — HOJ) u nammenbmee obmee kpataoe (nanee — HOK),
OCTaTKOB MO0 MOAYJIIO, anropuTMa EBKiIna st pemeHus 3a1a4 B [eIbIX Yhciax.

KommiekcHble umcna. AnreOpanueckas ¢ TpUTOHOMETpUYecKkas (QOpMbl  3amlucH
KOMIUIEKCHOTO 4yHcia. ApupMeTrdecKre ornepanuy ¢ KOMIUIEKCHBIMU dnciaMu. M3o0paxkenue
KOMIUIEKCHBIX YHMCEJI Ha KOOpAMHATHOM miockocTh. @opmyna Myaspa. KopHu n-oii cTeneHu u3
KOMIUIEKCHOTO 4ucia. lIpuMeHeHne KOMIUIEKCHBIX YHCeNl Ui pelleHUs] (U3UYECKUX MU
reOMETPUYECKHX 3aj1au.

YPaBHeHI/IH H HEPABCHCTBA

Cucrema u COBOKYIIHOCTb ypaBHeHI/Iﬁ 1 HCPABCHCTB. PaBHOCHUIIbHBIC CUCTEMBI ¥ CHCTEMBI-
CJIICOCTBHA. PaBHOCHIBEHEIC HCPABCHCTBA.

OTO60p KOpHEH TPUTOHOMETPUUYECKHX YpPaBHEHUH C IOMOIIBIO TPUTOHOMETPUUYECKON
OKPY>KHOCTH. Perienre TpuroHoMeTpuyecKux HEpaBEeHCTB.

OCHOBHBIE METO/IbI PEIICHU T0KA3aTeNbHBIX U JIOTAapU(PMUIECKIX HEPABEHCTB.
OCHOBHBIE METO/IBI PEILIEHUS UPPALMOHAILHBIX HEPABEHCTB.

OCHOBHBIE METO/IBI PELIEHUSI CUCTEM M COBOKYITHOCTEH pallMOHAIbHBIX, UPPALMOHAIIBHBIX,
MOKa3aTeNbHBIX U JIOTapU(PMUIECKIX YPAaBHEHUH.

VYpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTPaMHu.

IIpumeHeHne ypaBHEHMM, CUCTEM U HEPABEHCTB K PEILICHUIO MAaTEMaTUYECKHUX 3a1ad U
3a/lad U3 pazNUYHBIX oOOyiacTell HayKW M peajbHOW >KM3HM, WHTEPIpEeTalusl IOJyYeHHBIX
pe3yJIbTaToB.

DOyHKIUM U TPaPUKH

I'paduk xommnosunmu ¢yHkiuil. ['eomerpuueckre oOpasbl ypaBHEHUI M HEPaBEHCTB Ha
KOOPJAMHATHOM MIOCKOCTH.

Tpuronomerpudeckue GyHKIIMU, X CBOHCTBA U TPaPUKH.

['paduueckue MeTOBI pelieHs YpaBHEHUI U HepaBeHCTB. [ paduueckue METobl peleHHs
3aja4 ¢ napameTpamu.

Hcnons3zoBanue rpadukoB (YyHKIMA JUIsi MCCIETOBAHUS IPOIIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BOHUKAIOT MPH PEUICHUH 33/1a4 U3 APYTUX YIEOHBIX MPEIMETOB U PEabHOM KU3HU.

Hauaja MmaTeMaTH4eCKOro aHajn3a

[TpumeHeHne NpoU3BOAHOM K UCCIIEIOBaHHUIO (DYHKIMH HAa MOHOTOHHOCTb U SKCTPEMYMBI.
Haxoxenrne HanOOIbIIer0 U HAMMEHBINEr0 3HAYCHUI HeTPEPHIBHOW (DYHKIIMU Ha OTPE3Ke.

[IpuMeHeHHe TNPOU3BOAHON AN HAXOXKIACHHUS HAWIYYILIEr0 PELIeHUS B TNPHUKIATHBIX
3ajadax, Ui ONpENEeNIeHHs CKOPOCTH M YCKOPEHHs Mpolecca, 3aJaHHOTO (OPMYIJIONH WIIH
rpauKoM.



[TepBooOpa3Has, OCHOBHOE CBOMCTBO IepBOOOpa3HbIX. IlepBooOpa3Hble 3i1eMEHTapHBIX
¢bynkuumid. [IpaBuia HaX0XKIEHUS TIEPBOOOPA3HBIX.

Wnrerpan. ['eomeTpuueckuil cMbIca MHTErpasa. Beruucienue onpenenéHHOro MHTerpasia
o gopmyne Hrrotona-JleitOuuma.

[IpumeneHrne wWHTErpana Ui HAXOXKICHHUS IUIOMQJeH TUIOCKUX Guryp u o0BEMOB
F€OMETPUUYECKHUX TEI.

[Tpumepsr pemenuil quddepeHIanbHbIX ypaBHeHHH. MaTeMaTH4eckoe MOJeIHpPOBaHHE
peasbHBIX MPOIECCOB C MOMOIIBIO TU(PepeHIINATbHBIX YPAaBHEHUH.

HJIAHUPYEMBIE PE3VJIbTATBI OCBOEHHA VYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YIJIYBJIIEHHBIM VYPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIIET'O ObPA30OBAHUA

JINMYUHOCTHBIE PE3YJIBTATDBI
1) rpa:kIaHCKOTr0 BOCITUTAHMS

c(hOpMHUPOBAHHOCTh ~ TPAXKIAHCKONM TO3MIMU OOydYaromierocss Kak aKTHBHOTO U
OTBETCTBEHHOT'0 YJICHa POCCHUIHCKOro OOIIECTBa, MPEICTABICHHE O MAaTEMAaTUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIEHUH, MpOIEAyp TpakIaHCKOro oOIecTBa
(BBIOOpHBI, OMPOCHI U JAPYroe), YMEHHE B3aUMOJAEHCTBOBATH C COLMAIBHBIMM MHCTUTYTaMHU B
COOTBETCTBUU C UX (PYHKIMSIMU U HA3HAYCHUEM;

2) IATPHOTHYECKOT0 BOCTIUTAHUS :

c(hOpMHUPOBAHHOCTh POCCUMCKON I'pa)1aHCKON MIEHTUYHOCTH, YBAXKEHUS K MPOILIJIOMY U
HACTOSIIIEMY POCCHUMCKOW MAaTEMAaTHUKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHMIKEHHSIM POCCUHUCKUX
MAaTEMAaTHUKOB U POCCHUMCKOW MATEMAaTUYECKOM MHIKOJbI, MCIOJb30BAHUE ATUX JOCTHKEHUU B
JIpYTUX HayKaX, TEXHOJIOTUAX, cpepax SIKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMS:

OCO3HAHHWE JIYXOBHBIX IICHHOCTEH  pOCCHHCKOro  Hapona, Cc(HOPMUPOBAHHOCTH
HPAaBCTBCHHOI'O CO3HAHUSA, STUYCCKOTI'O MMOBCACHU, CBA3AHHOI'O C MPAKTUYCCKUM NPUMCHCHHUEM
JOCTYDKEHUH HAyKH M JCATEIBHOCTBIO YUYEHOTrO, OCO3HAHWE JIMYHOTO BKIIAJa B TMOCTPOCHHE
YCTOMUYMBOTO OyAYIIEro;

4) ICTETUYECCKOTO BOCIIMTAHUSA

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIFOUasl 3CTETUKY MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1ay, PEIICHUN, PacCyKIEHHUI, BOCHPUUMYUBOCTh K MaTEMaTHUYECKUM acleKTaM
Pa3IUYHBIX BUJIOB UCKYCCTBA;

5) ¢pu3nyeckoro BoCHUTAHMS:

c(OPMHUPOBAHHOCTh YMCHHUS IPUMEHSATh MATEMAaTUYECKHUE 3HAHUSI B HHTEPEcax 3I0pPOBOTO
u Oe3omacHoro oOpasa >KM3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO (30POBOE
MUTaHue, COAaTaHCUPOBAHHBIN PEXKUM 3aHATHI M OTAbIXA, pEryJspHas pU3NUecKas akTHBHOCTD),
(bHSI/II-IGCKOC COBCPUICHCTBOBAHUC ITPU 3aHATUAX CHOpTI/IBHO-OBHOpOBHTCHBHOﬁ JACATCIIbHOCTBIO,
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6) TPyA0BOIr0 BOCIIMTAHUS:

TOTOBHOCTb K TPYyJy, OCO3HAHUE LIEHHOCTU TPYIOJIO0HUS, HHTEPEC K Pa3IUYHbIM chepam
npoeccHOHANBHON NesSTeNIbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ MPHIOKCHUSIMH, YMEHHUE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymiedt mnpodeccuu W pearn3oBBIBATH COOCTBEHHBIC
KU3HEHHBIC IUIAHBI, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4ecKoMy o0Opa3oBaHUIO U
caM000pa30BaHUIO HAa MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY YYaCTHIO B PELLICHUU
MPAKTUYECKUX 3a/1a4 MaTeMAaTHUECKOW HaIlPaBJICHHOCTH;

7) 3K0JI0rHYeCKOr0 BOCITHTAHHUS:

c(hOpPMUPOBAHHOCTh  IKOJIOTUYECKON KyJIbTYphl, IOHHUMAaHHE BIUAHUA COLUAIBHO-
SKOHOMMYECKUX IIPOLIECCOB Ha COCTOSHUE IPUPOAHON M COIMAIBHOM Cpenbl, OCO3HAHHE
rI100aIbHOTO XapaKTepa IKOJIOTHYECKUX MpoOIeM, OpUEHTAIIMS Ha TPUMEHEHUE MaTeMaTHUECKUX
3HAHMMU JJIS pelIeHus 3a7a4 B 00J1aCTH OKpY Karollel cpeibl, IIIaHUPOBaHUE MTOCTYIIKOB U OLEHKU
WX BO3MOXHBIX MOCJIEICTBUMN AJI OKPYIKAIOUIECH cpebl;

8) IeHHOCTH HAYYHOTI'0 MO3HAHUS:

Cc(OPMHPOBAHHOCTE  MHUPOBO33PEHMS, COOTBETCTBYIOIIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHs HAYKU M OOIIECTBEHHON MPAaKTUKM, MOHUMAaHHE MAaTEMaTHYECKOW HAayKH Kak Cgepsl
YEJIOBEYECKOU NEATENBHOCTH, ITANlOB €€ Pa3BUTHA M 3HAYMMOCTH ISl PA3BUTHUS LIUBUIM3ALMUH,
OBJIAJICHUE SI3BIKOM MATEMATUKU U MAaTEMATUYECKOU KYJIbTYPOH KaK CpPEICTBOM II03HAHUS MHUPA,
TOTOBHOCTB OCYILECTBIATH MPOCKTHYIO U UCCIEI0BATENIBCKYIO ACSITEIbHOCTh MHANBUYAIBHO U
B IpYIIIE.

METANIPEJAMETHBIE PE3YJbTATDBI
Ilo3naBaTenbHBIE YHHBepPcAIbHbIe yueOHbIE T1eiiCTBUS
Ba3oBble JJornueckue neicTBHA:

BBIABIIAITh U XApaKTEpU30BaTh CYIIECTBEHHbIC NPU3HAKM MaTEeMaTHMYECKHUX OOBEKTOB,
MOHATUH, OTHOWICHMH MEXAYy MOHATHAMHU, (DOpPMYJIHpOBaTH ONpEAETCHUs  MOHSATHIH,
yCTaQHaBIMBaTh CYLIECTBEHHBIH INPU3HAK KIACCU(PHUKAIMK, OCHOBAHMA [UId OO0OOIIEHUS U
CPaBHEHMSI, KPUTEPUH ITPOBOAMMOIO aHAIIN3A;

BOCIIPUHHUMATh, (I)OpMyJ'IPIpOBaTL u Hp606pa3OBLIBaTL CYXKIACHUSA: YTBCPAUTCIIBHBIC U
OTpULATCIIBHBIC, CINHUYHBIC, YHaCTHBIC 1 061111/16, YCJIOBHBIC,

BBIABJIATE MATCMATHUYCCKUC 3aKOHOMCPHOCTH, B3aUMOCBA3H W HNPOTUBOPCYUUSA B Q)aKTaX,
JAHHBIX, HAOMIONEHUSX W YTBEPXKACHUAX, MpearaTb KPUTEPUM U1  BBIBICHUS
3aKOHOMEPHOCTEH U TPOTUBOPEUUIL;

AcJaTb BBIBOABI C HCIIOJB30BAHHWCM 3aKOHOB JIOTMKH, ACAYKTUBHBIX W HWHAYKTHUBHBIX
YMO3aKJ'II-O‘IeHI/II71, YMO3aKHIOquHﬁ 110 aHAJIOT'UH,

IIPOBOJIMTH CAMOCTOSITENIbHO J0KA3aTeIbCTBA MATEMAaTUYECKUX YTBEPKIAEHUH (IIPSIMbIE U OT
IIPOTUBHOI'0), BBICTPAWBaTh AapryMEHTAllMl0, MPUBOJUTH IPUMEPBl M  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY>KICHHS U BBIBOJIbI;



BbIOHpATH CIIOCO0 perieHus yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIlICHUS,
BBIOMpaTh HanOoJIee TOIXOASIINNA C YYETOM CaMOCTOSITEIIEHO BBIJICIICHHBIX KPUTCPUEB).

Ba3oBble ucciegoBaTe/IbCKHe JeiicTBUA:

UCIIOJIb30BaTh BOIPOCH! KaK MCCIEI0BATEIbCKUNH MHCTPYMEHT MO3HAHUs, (POpMYIUPOBATH
BOTIPOCHI, (DUKCHUPYIOIIHE MPOTHBOPEYHE, MpoOJeMy, YCTaHABIMBATh HCKOMOE H JaHHOE,
(hopMHpOBATh TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIIMI0, MHEHHE;

MPOBOJIUTh  CaMOCTOSITEJILHO  CIUIAHMPOBAHHBIM  OKCIIEPUMEHT, HCCJICIOBAaHHE 10
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, SIBJICHHS, IMPOIECCa, BBISIBICHUIO
3aBUCHUMOCTEH MEXTy 00bEeKTaMHU, SIBICHUSIMH, TPOLIECCAMU;

CaMOCTOSTEIIBHO (hOPMYJIUPOBATH OOOOIICHHS W BBIBOJBI MO Pe3yjIbTaTaM MPOBEIEHHOTO
Ha6HIOI[€HI/ISI, HUCCIICA0OBaHUA, OLICHUBATDH I[OCTOBepHOCTB HOJIy‘-IeHHBIX peByHBTaTOB, BBIBOJIOB U
0000I1IeHHI;

IMPOTrHO3UPOBATE BO3ZMOKHOC PA3BUTHUC NIPOLHECCCA, a TAKKEC BBIIBUTI'AaTh IMPCAIIOJIOKCHUA O
€TI0 pa3BUTHUU B HOBBIX YCJIOBUAX.

Padora ¢ unopmanueii:

BBISIBIISITH Je(UIIUTHI HHPOPMAIIUH, TAaHHBIX, HEOOXOIUMBIX AJIi OTBETA Ha BOIIPOC M IS
pELICHUS 3a/1a4H;

BBIOMpAaTh MHPOPMALMIO M3 HCTOYHHUKOB PA3IMYHBIX THUIIOB, AaHAJU3UPOBATh,
CUCTEeMAaTU3UPOBAaTh W HHTEPIPETUPOBATH HHMOPMALMIO PA3IMYHBIX BHUIOB U  (QopM
IIPE/ICTABIICHUS;

CTPYKTYPHUPOBATh HHPOPMAIIHIO, IPEICTABIATh €€ B Pa3JINYHBIX (popMax, WIUTIOCTPHUPOBATD
rpaduuecky;

OLICHMBATh HAAEXKHOCTh MHPOpPMAIMM IO CAMOCTOATEIBHO CPOPMYJIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTHUBHBIEC YyHUBEPCAIbHbIE YUeOHbIE 1eliCTBUSA
Oo0menne:

BOCIIpUHHUMAThL H q)OpMYJII/IpOBaTB CYXKIACHUA B COOTBCTCTBHM C YCIIOBUAMH W LCIIAMU
OGH.IGHI/IH, SICHO, TOYHO, I'PAaMOTHO BBIPAXKATh CBOKO TOYKY 3pPCHHA B YCTHBIX U HNHCbMCHHBIX
TCKCTaXx, 1aBaTh MOSACHCHUS 110 XOAY PCUICHHWA 3a/la4, KOMMCHTUPOBATH HOHy‘IGHHBIﬁ pE3YIIbTAT,

B XOZ€ 00CYXIEHMs 3aJaBaThb BOIPOCH! IO CYHIECTBY OOCYXkIaeMOW TEMBbI, NPOOJIEMBI,
pelaeMoil 3a1auu, BBICKA3bIBATh WJACH, HALCJICHHBIE HA MOMCK PELICHMs, COMOCTABIATH CBOU
CYXKIEHUS C CYXJIEHUSMHU JIPYTMX YYaCTHUKOB Juajnora, oOHapy>KMBaTh pa3iHyuue U CXOJICTBO
MO3UIMH, B KOPPEKTHOU opme popMyTupoBaTh pa3HOIIACHUs, CBOM BO3PAKECHHUS;

MPEACTABIIATh PE3YJbTATHl PELICHUs 3aJaud, SKCIEPUMEHTA, HCCIEAOBAaHMS, IPOEKTA,
CaMOCTOSITEIIEHO BEIOMPATH OpPMAT BBICTYIUICHHS ¢ YUETOM 337249 PE3CHTAINN U 0COOSHHOCTEH

AyJUTOPpUH.
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PeryasiTuBHbIe YHMBepPcaJbHbIe YUeOHbIE 1eiCTBHS
Camoopranu3anus:

COCTaBJIATH IUIaH, AJTOPUTM pEUICHHs 3aJaud, BBIOMpATh CIOCOO pemieHHs ¢ y4&ToM
UMEIOIINXCST PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHAaHTHI PEUICHUN C YIETOM HOBOM MH(MOPMAIIHH.

CaMOKOHTPOJII), 3MOLUOHAJIbHBIA HHTEJLJIEKT:

BJIaJIETh HAaBBIKAMH TTO3HABATENILHON pe(IeKCHN KaK OCO3HAHUS COBEPIIAEMBbIX NeHCTBUH U
MBICIMTEIbHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIa/I€Th CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS
IIPOLIECCa U pe3yJIbTaTa PELICHUs MATEMAaTUYECKON 3a/1a4H;

IPEABUACTb TPYAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTH IIPU PELICHHH 3aJa4d, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JAHHBIX, HAWJAEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJbTaTa LI U YCIOBUAM, OOBSICHATh MPUUUHBI JOCTHKEHHS
WIM HEJOCTH)KEHUS Ppe3ysibTaToOB JESATENIbHOCTH, HAXOJIWUTh OIIMOKY, JaBaTh OLEHKY
IPUOOPETEHHOMY OIIBITY.

CoBMecTHasI AEeATECJIBbHOCTD:

NOHMMATh M HCIIOJIb30BaTh MPEHMYIIECTBA KOMAHIHOW M MHIAMBUAYAJILHONH pabOThI MpHU
pCeIICHUH y‘-IeGHBIX 3a/a4, MNpUHUMATL LCJIb COBMECTHOU ACATCIBHOCTH, IIJIAHUPOBATH
OpraHM3alui0 COBMECTHON pabOThI, pacrpeessiTh BUAbI padoT, JOTOBapHBATHCS, OOCYKIATh
MIPOLIECC U Pe3yNbTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B I'PYMHNOBBIX (opmax paboTbl (00CyXaeHHs, 0OOMEH MHEHHUH, «MO3TOBbIE
IITYPMBD» ¥ HHBIE), BBITIOJHATH CBOO YACTh pA0OTHI M KOOPAWHUPOBATH CBOU JICUCTBUS C IPYTUMH
YJleHaMM KOMAaH/[Ibl, OIICHMBAaTh KAayeCTBO CBOETO BKJaJa B OOLIMI HPOAYKT MO KPUTEPUSIM,
c(OpMyITHUPOBAHHBIM yJYaCTHUKAMHU B3aMOJICHCTBUSL.

NPEAMETHBIE PE3YJIBTATHI

K konmy oOyuenuss B 10 kjacce oOyyaromuiicsi TMONYYUT CIEAYIOIIHME TPEIMETHBIC
pe3ynbTaThl MO OTIESIbHBIM TeMaM paboueil mporpammbl yueOHOro Kypca «AlredOpa v Havyana
MaTeMaTUYEeCKOr0 aHAH3a:

Yuc/ia ¥ BBIYHCTEHUS

CBO60,Z[H0 OIICPpHUPOBATH IMMOHATHAMU: PAllMOHAJILHOC YUCIIO, OeckoHeYHas NnepuoauuccKasd
Apo0Ob, TPOIEHTHI, UPPALMOHAIBHOEC YHCIIO, MHOXKECTBA PALMOHAIBHBIX M JCHCTBUTEIHHBIX

qucell, MoayJib ILGI\/'ICTBI/ITCJIBHOI“O quciia,

HOPUMEHSTH IPOOH M MPOLEHTHI AJIS PELIeHNs IPUKJIAIHBIX 3a/1a4 U3 Pa3IMUHBIX OTpaciel
3HaHUU U PEATTLHOM )KU3HU;

IPUMEHATh NPUOIMKEHHBIE BBIUMCICHUS, MpPAaBUJIA OKPYTJICHUS, NMPUKUAKY U OLEHKY
pe3yibTaTa BIYUCICHUN;
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CBOOOJIHO ONEpUPOBaTh IMOHATHEM: CTENEHb C LEJIbIM IIOKa3aTeJIeM, HCIOJIb30BaTh
MOIXOASIIYI0 (hOpMY 3allUCH JCHCTBUTEIBHBIX YHCEN JJIs PEHICHUS MPAKTHYECKUX 3a7ad U
NIPEACTaBICHUS JaHHBIX;

CBOOOHO OMEpUPOBATH MOHATHEM: apUPMETHUECKUI KOPEHb HaTypalbHON CTENEHH;
CBOOOHO ONEpPUPOBATH OHATHEM: CTENIEHb C PALIMOHAIBHBIM ITOKa3aTelIeM;

CBOOOIHO OMNEPHUPOBATH TOHATHUSAMHU: JIOTApU(PM YHUCIIA, JECATUYHBIC W HATypaJIbHBIC
JorapuMmeI;

CBOOOJIHO ONEpPUPOBaTh MOHATHAMHU: CHUHYC, KOCHHYC, TAHT'€HC, KOTAHI'€HC YHCIOBOTO
apryMeHra;

OIIEPUPOBATH NTOHATUSAMHU: APKCUHYC, AapKKOCUHYC U aPKTAHI'€HC YHUCIOBOTO apryMEHTa.
YpaBHeHUs M HEPABEHCTBA:

CBOOOJIHO ONEPHPOBATH MOHATUSIMU: TOXKIECTBO, YPaBHEHUE, HEPABEHCTBO, PABHOCUIIbHBIE
YPAaBHEHUS U yPABHEHUSA-CIICACTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

NPUMEHATHh pa3IMYHBIE METOJAbl PEIICHUS pPALMOHAIBHBIX U JAPOOHO-pallMOHAIBHBIX
YPaBHEHHUH, IPUMEHATh METOJ MHTEPBAJIOB I PEILICHUS HEPABEHCTB;

CBO60)IHO ONneprupoOBaATh IMOHATHUAMU: MHOI'OYJICH OT OJIHOﬁ nepeMeHHoﬁ, MHOI'OYJIEH C
1eapIMu Kod(puimenTaMu, KOpHUI MHOTOWIEHA, TPUMEHSITh JAeJIEHHE MHOTOYJIeHA Ha MHOTOUJICH
¢ ocTaTkoMm, Teopemy besy u reopemy Buera s pemienus 3anay;

CBOOOJHO ONEpPUpPOBaTh MOHATUSMHU: CHCTEMAa JIMHEHWHBIX YpaBHEHHM, MaTpula,
ONpEACIINTENb MaTpULbl 2 X2 M €ro TIeOMETPUYECKUH CMBICI, MCIOJIb30BaTh CBOWCTBA
onpeaenuTens 2 X 2 /Ui BBIYUCIECHUS €r0 3HAY€HUs, IPUMEHATh ONpPEIEIUTENN ISl PeleHus
CUCTEMBI JIMHEWHBIX YPaBHEHHH, MOJIEIMPOBATH PEAbHBIE CUTyallMd C IOMOILBIO CHCTEMBI
JUHEHHBIX YPaBHEHHW, HCCIEI0BAaTh IIOCTPOCHHBIE MOJEIM C IIOMOIIBKD MaTpull U
OIIpEAEIINTENEH, UHTEPIIPETUPOBATD ITOJIyYEHHBIN pE3ybTaT;

KCIIOJIb30BaTh CBOMCTBA I[CﬁCTBHfI C KOPHAMHU IJIA Hp606p8.30BaHI/I$I Bpra)KeHHﬁ;

BBIMOJHATh NPEOoOpa3oBaHUsl UYMCIOBBIX  BBIPAXKEHUH, COAEpXKAIlUX CTENEHU C
palMOHATBHBIM MMOKAa3aTEeIeM;

UCTOJBb30BaTh  CBOMcTBa  JorapudmMoB i npeoOpa3oBaHUs  JOrapupMUUECKUX
BBIPAYKEHMIA;

CBOOOJHO  omepupoBaTh  MOHATUSMHU:  HUPpPALMOHAJIbHBIE,  IOKa3aTelIbHblE U
JorapupMHUUECKUe YpaBHEHHUS, HAXOIUTh UX PELICHUs C MOMOIIBI0 PAaBHOCHUIBHBIX MEPEX0a0B
WM OCYILLECTBIISISI IPOBEPKY KOPHEH;

NPUMEHSATh  OCHOBHBIE  TPUTOHOMETpHUECKHEe  (opMynsl It TpeoOpa3oBaHUS
TPUTOHOMETPUYECKUX BBIPAKEHUN;

CBOOOJHO ONEPUPOBATH TOHSTHUEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPUMEHSThH
HE00X0AMMBbIe (HOPMYJIBI IJIS1 PEIICHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUH;
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MOJCIIMPOBATL PpPCaJIbHBIC CHUTyallUh Ha A3bIKC anre6pLI, COCTAaBJIITb BbIPAXCHHUA,
YpaBHCHUA, HCPABCHCTBA II0 YCJIOBHUIO 3ajaud, HCCICAOBATH IIOCTPOCHHLIC MOJCIN C
HCIIOJIB30BAHUEM aIlrapara anre6pLI.

DyHKIUHN U TPaPUKH:

CBOOOJIHO OMEPUPOBATh TOHATHIMH: (PYHKIHUS, CIOCOOBI 3amaHusl (YHKIWH, B3aWMHO
oOpaTHble (QYHKUUHU, KOMMO3ULUSA (yHKIMH, rpaduk (YHKIHH, BBINOIHATH 3JIE€MEHTapHbIe
npeoopazoBaHus rpa@uKoB QyHKINIA;

CBOOOJIHO OIEPUPOBATH MOHATUSMU: OOJACTh OINPEACICHUs] W MHOXKECTBO 3HAYCHUU
GbyHKIUY, HyIU QYHKIUHU, TPOMEKYTKH 3HAKOMIOCTOSHCTBA;

CBOOOJHO ONEpUPOBATH MOHATHSAMU: YETHBIE M HEUYETHBIE (YHKUUH, MEPUOANYECKUE
(GyHKIIUU, TPOMEXKYTKH MOHOTOHHOCTH (DYHKIIMM, MAaKCUMYMbl W MHHHUMYMBI (DYHKIIUH,
HauOoJbllIee U HAaUMEHbIlIee 3HaueHHe (PYHKIIUU Ha TPOMEKYTKE;

CBOOOZHO ONEpPHPOBATH MOHATHAMH: CTENEHHAas (QYHKIHMS C HATYpadbHBIM M LEJIBIM
nokaszateneMm, rpaduk crerneHHOW (DYHKIMM C HaTypaJbHBIM M LIEJBIM IOKa3areiaeMm, rpaduk
KOPHSI N-0 CTeneHN Kak (GYHKIMHA OOpaTHOW CTENEHN C HATypaJIbHBIM ITOKA3aTeNeM;

ONEepUpPOBaTh MOHATUSIMH: JIMHEWHas, KBaJApaTU4Has M JApoOHO-IMHEWHHas (yHKUHUH,
BBIMOJIHATH JIEMEHTAPHOE UCCIIEI0BaHUE U TOCTPOEHUE UX IPa(UKOB;

CBOOOJIHO ONEpUpOBaTh MOHATUAMU: IMOKa3aTelbHass M Jorapupmudeckas (QyHKIMH, UX
CBOICTBaA U IpaUKH, UCIIOJIL30BATh UX I'Pa(UKH IS pEeLIEHHs YpaBHEHMI;

CBOOOJIHO OINEPHPOBATH TMOHATUSMHU: TPUTOHOMETPHUYECKAST OKPYKHOCTb, ONpEICICHHE
TPUTOHOMETPUUYECKUX (PYHKIIMI YUCIOBOTO apryMEHTa;

UCIOJIb30BaTh IrpaduKky (YHKIUM Ui MCCIIEeOBaHUS IPOLIECCOB M 3aBHUCHUMOCTEH MpH
peleHNH 3a/a4 U3 JPYTUX y4eOHBIX MPEIMETOB M PEalbHOM KU3HH, BbIpaXkaTh (opMyJamu
3aBUCUMOCTHU MEXIY BEIIMYNHAMU;

Hayana matemaTHyecKkoro aHaamsa:

CBOOOJHO OMEpPUPOBATH MOHATHSAMH: apu(MeTHdecKas U TeoOMETpUYecKas Iporpeccus,
0ecKOHEeYHO yOBIBaOIasi FreOMETpUYECcKasl MPOrpeccusi, TMHEHHbIA U SKCIIOHEHIUAIBHBIA POCT,
(dbopMyra CI0KHBIX IPOIIEHTOB, UMETh IPECTABICHHE O KOHCTAHTE,

HCIIOJIB30BATh IIPOTPECCUU IS PELICHUS PEANIBHBIX 3a7a4 IPUKIIAIHOIO XapaKTepa;

CBOOOJIHO  OMEpPHPOBATH  MOHATUAMHU:  IIOCIEAOBATEIILHOCTh, CHOCOOBI  3aJaHMA
IIOCJIEJOBATEIbHOCTEH, MOHOTOHHBIE M OTPAaHUYCHHBIE [TOCIIEJ0BATEIbHOCTH, IOHUMATh OCHOBBI

3apOXKACHUSA MATCMATHUYCCKOI'O aHalIn3a KaK aHaJIn3a OECKOHEYHO MaJIbIX;

CBOOOJIHO ONEepUpOBaTh MOHATHAMHU: HENpEepbIBHbIC (YHKIMHU, TOYKH pa3pbiBa rpaduka
(yHKIIMH, aCUMIITOTHI rpaduka GyHKINY;

CBOOOJIHO OmMepupoBaTh IMOHATHEM: (YHKIHWsS, HETNpEphIBHAs Ha OTpe3Ke, NPUMEHSTH
CBOICTBA HEMIPEPHIBHBIX (DYHKIIMI ISl pEUICHUS 3a/1a4;
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CBOOOZHO ONEpPUPOBATH TOHATUSIMH: TI€pBas W BTOpas MPOU3BOJHBIC (DYHKINH,
KacaTesbHas K rpaduky GyHKINU;

BBIYHUCIISTH IPOU3BOJIHBIE CYMMBI, TPOU3BEICHHS, YACTHOTO M KOMIIO3HUILIUY JBYX (DYHKITHHA,
3HATh [IPOU3BOIHBIE AIEMEHTAPHBIX (PYHKIINML;

UCTIOJIB30BaTh T€OMETPUYECKHIIA U (PU3UUECKUI CMBICI POU3BOAHON IS pEIICHHS 3a/1ad.
MHozkecTBa H JIOTHKA:
CBOOOJIHO OTIEPHPOBATH MOHATHIMH: MHOXECTBO, OTIEpAIIMU HaJl MHOKECTBAMH;

UCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN alllapaT I ONMCAHU PEAbHBIX IIPOLIECCOB U
SIBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB;

CBOOOJIHO OINEPUPOBATh MOHATUAMU: OIpEJCIICHHE, TEOpeMa, ypaBHEHHE-CIICACTBUE,
CBOWCTBO MaTeMaTH4YEeCKOro OOBEKTa, JO0Ka3aTeNbCTBO, pPABHOCWIBHBIC YpaBHEHUS U
HEPaBEHCTBA.

K konmy oOyuenuss B 11 kjacce oOydyaromuiicsi TONYYUT CIEAYIOIIHME TPEIMETHBIE
pe3ynbTaThl MO OTAENIBHBIM TeMaM paboueill mporpamMmbl yueOHOTO Kypca «Anredpa v Haudaga
MaTEMaTHYECKOI0 aHAJIN3a»:

Yuciia ¥ BBIYUCICHUSA:
CBOOOJIHO ONEpPHPOBATH TMOHATHAMU: HATypaJdbHOE U II€JI0€ YHCIO0, MHOXECTBa
HaTypaJIbHBIX U LIEJIBIX YUCEJ, UCI0JIb30BaTh NMpU3HAKK aenuMocty nenbix yucen, HOJ n HOK

HaTYPAaJbHBIX YUCCII IJIs PCIICHUSA 3a/1a1, IPUMCHATDH aJITOPUTM EBKJ'II/IILa;

CBO6OI[HO OIICPUPOBATDH MOHATHUEM OCTATKa 110 MOAYJIIO, 3alIUChIBATh HATYPAJIbHBIC YHUCJIa B
PA3JIMYHBIX TO3UIUOHHBIX CUCTCMAX CUHUCIICHUS,

CBOOOJHO OINEPUPOBATH MOHATHAMHU: KOMILJIEKCHOE YHMCJIO U MHOXECTBO KOMIUIEKCHBIX
quces, MPeCTaBIATh KOMIUIEKCHbIE YKcia B alreOpauyeckod M TPUTOHOMETpUYECKOH (opme,
BBITIOJTHATH apH(PMETHIECKHE ONEPALMU C HUIMH U H300pakaTh Ha KOOPAMHATHON TITIOCKOCTH.

ypaBHeHI/Iﬂ n HEPaBEHCTBA:

CBO60,Z[H0 OIICpHUpPOBATH INOHATHUAMMU: HppaluOHAJIbHBIC, IIOKa3aTCJIbHBIC u
J'IOFapI/I(i)MI/ILICCKI/Ie HCPABCHCTBA, HAXOAUTb UX PCHICHUSA C IOMOLIBIO PaAaBHOCUJIBHBIX IIECPEXOI0B;

OCYUIECTBIIATH OTOOP KOPHEW MPU PEIIEHUU TPUTOHOMETPUYECKOTO YPABHEHMUS,

CBOOOJIHO OIEPHPOBATH TOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPUMEHSTH
Heo0XoaAUMbIe (hOPMYJIbI JIS1 PEIIEHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOHO ONEpPUPOBATH MOHATUSMU: CUCTEMA U COBOKYITHOCTh YPAaBHEHUN M HEPaBEHCTB,
PABHOCUJIbHBIE CUCTEMBI U CUCTEMBbI-CJIEICTBUS, HAXOIUTh PELICHUSI CUCTEMbI M1 COBOKYITHOCTEH
palMOHANbHBIX, HUpPPAlMOHATBHBIX, TOKa3aTeIbHBIX U JIOrapu(PMHUUECKUX ypaBHEHHH U
HEPABEHCTB;
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pemaTb palUOHAlbHbBIE, HWppalOHAIbHbIE, [OKa3aTeJbHbIE, JIOTapU(PMHUUECKHE U
TPUTOHOMETPUUECKHUE YPABHEHHUS U HEPABEHCTBA, COJAEPIKAIINE MOAYJIM U TapaMeTphl;

OPUMEHSTH TpaduuecKrue METO Il JJIsl pellieHUs] ypaBHEHUH U HEPABEHCTB, a TAKXKe 337134 ¢
rapameTpamu;

MOJIETUPOBATh pEalbHbIE CUTyallUM Ha $3bIKE anreOpbl, COCTaBISATh BbIPAXKECHUS,
YPaBHEHHs, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBHIO 3a/1a4H, HCCIIEI0BATh IOCTPOCHHBIE MOEIIN
C MCMOJIb30BaHUEM allrapara aareopbl, MHTEPIPEeTUPOBAThH MOTYUYEHHBIN pe3yIbTar.

DOyHKIUUHA U TpaguKH:

CTPOUTH TpadUKU KOMITO3UIUU (YHKIUA C TMOMOIIBI0 AJIEMEHTAPHOTO HCCICIOBAHUS U
CBOMCTB KOMITO3HITMH JIBYX (hYHKIIHIA,

CTPOUTH F'€OMETPUUECKUE 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPAUHATHOMN IIOCKOCTH;
CBOOOHO ONEpPUPOBATh NOHATUAMU: IPaUKU TPUTOHOMETPUUECKUX (YHKIUII;
IPUMEHATh QYHKLIUU JJI1 MOJIETUPOBAHUS U UCCIIEI0BAHUS PEATBbHBIX IPOLIECCOB.
Hayana matemMaTH4yecKoro aHajamsa:

UCTOJIb30BaTh MPOU3BOJHYIO JJIi MCClIEJOBaHUS (YHKIMM HAa MOHOTOHHOCTh U
JKCTPEMYMBI;

HaXOJUTh HanOOJIbIIEEe U HAUMEHbIIIEE 3HAUeHNS (DYHKIIMN HENPEPHIBHON HA OTPE3KE;

HCIIOJIB30BAaTh IIPOU3BOAHYIO TSI HAXOXKICHUS HAUJTYYIICTO pCHICHUSA B IPUKJIAAHBIX, B TOM
YHCIIe COIMANTBHO-DKOHOMHYECKHX, 3a/1a4aX, JUIs OIPEIeIeHHIs CKOPOCTH U yCKOPEHHS Ipoliecca,
3aJJaHHOTO (POPMYJIOH UK rpaduKOM;

CBOOOJIHO OTNEPUPOBATH MOHATHAMHU: TIEpBOOOpa3Hasi, ONpeIeIEHHBIA HHTETPall, HAXOIUTh
nepBoOOpa3HbIe AJIEMEHTAPHBIX (YHKIMH M BBYMCIATH uHTErpan mo (opmyine Hprorona-
JleriOnuma;

HaxXOAUuTh IJIoImaau IJIO0OCKUX (I)I/Il“yp 1 00BEMEI TEIT C MMOMOIIBIO MHTCTPAJIA;

UMETh MPEJICTABICHUE O MATEeMAaTHYECKOM MOJICIIMPOBAHUHM Ha IMPHUMEPE COCTABJICHUS
muddepeHIHATBHBIX YPaBHEHUH;

peilaTh MPUKIAAHBIC 3a]ja4l, B TOM YHCJIC COLMAJIbHO-3KOHOMHNYCCKOI0 U (1)I/I3I/I‘IGCKOI‘O
XapakTepa, CpeACTBaAMHU MAaTCMAaTUYCCKOI'O aHaJIn3a.
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TEMATHYECKOE INIAHUPOBAHHUE

10 KJIACC
Ne HaunmMeHoBaHMe pa3aenioB ¥ TEM MPOTrPaMMBbl KonndectBo yacos
n/m Bcero||[KoHTposibHbIe
paboThl
1 [ToBTOpEeHHE Kypca OCHOBHOMU MIKOJBI. BxoaHas 3 1
KOHTpOJIbHAS paboTa.
2 MHOKECTBO AEHUCTBUTEIBHBIX YHcEd. MHOIOUYJICHEI. 23 1
PanmonanbHbie ypaBHeHUS 1 HepaBeHCTBA. CHCTEMBI
JIMHENHBIX YPABHEHUHN
3 Oynkiuu u rpaduku. CrenenHas GyHKINS C EITbIM 12 1
nokazaresem
4 ||ApupmMerndeckuil KOpeHb N-0i CTENEHHU. 13 1
HppanmoHaibHbIe ypaBHEHUSI
‘5 HHOKaBaTGHBHaH ¢ynkuus. [TokazatenbHble ypaBHEHUS H 11 H ‘
6 |Jlorapudmuueckas pynkius. Jlorapupmmdeckue 17
YpaBHEHHUS
‘7 HTpI/IFOHOMeTpI/I‘{eCKI/Ie BBIPAXKEHUS U YPAaBHEHUS H 23 H 1 ‘
‘8 HHOCJICI[OBaTCHLHOCTI/I U TIPOTPECCUH H 9 H ‘
’9 HHenpepHBHme ¢bynkuuu. [IponsBoaHas H 20 H ‘
’10 HHOBTOpeHI/Ie, 000011IeHNEe, CHCTEMATH3aLMs 3HAHUH H 5 H ‘
IOBLLIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 136 | 10 |
11 KJIACC
No Hanmenosanue pa3aenoB ¥ TEM MPOTPaMMBbl ‘ KonuuectBo yacos
n/n Bcero KoHnTtposnbsHbie
paboThI
’1 HHCCJ‘IC}IOB&HI/IG (GYHKIMH C TTOMOMIBIO TPOU3BOTHOM H 22 H 1
’2 HHepBoo6pa3Haﬂ 1 MHTETpal H 12 H 1
3 I'paduku TPUrOHOMETPUYUECKUX PYHKIIHH. 14 1
TpuroHoMeTpuuecKie HEPaBEHCTBA
4 HpparnroHaibHbIe, IOKA3aTeIbHbBIE U 24 1
norapudMuUecKue HepaBeHCTBA
’5 HKOMHJICKCHBIC qncIia H 10 H 1
’6 HHaTypam,Hme U IIeNIBIE YHcna H 10 H 1
7 CucTeMBI pallMOHAILHBIX, HPPAIIMOHAIBHBIX 12 1
MOKa3aTeNIbHBIX M JOrapu()MUUECKUX YPaBHCHUIT
’8 H3az[atm C IIapaMeTpaMu H 16 H 1
’9 HHOBTOpeHI/Ie, 000011IeHIEe, CUCTEMATH3ALUs 3HAHUH H 16 H 2
(OBLLEE KOJJMYECTBO YACOB I10 [TPOTPAMME | 136 | 10
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