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HOACHUTEJBHASA 3AIINCKA

VY4eOHbIil Kypc «AnreOpa n Hauajga MaTeMaTHYECKOIO aHAJIM3a» SBIIAETCA
OTHUM W3 HamboJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oOmiero obpa3oBaHws,
IOCKOJIBKY, C OJJHOW CTOPOHBI, OH OOECIEUMBAET MHCTPYMEHTAIBHYIO 0a3y Iis
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTUYECKOE U a0CTPAKTHOE MBILIIEHUE OOyYaIOMINXCS Ha YPOBHE, HEOOXOIUMOM
JUIsL OCBOEHUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCUMIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOydaroIuecs OBJIaJIeBaIOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHOH Hayku, KoTopas (opMmyiaupyeT CBOU
JTOCTHXKEHHSI B MaTEMaTUYECKOM hopMe.

VY4eOHblil Kypc anredpbl 1 Hayal MaTEMaTHYECKOTO aHalIh3a 3aKja/JblBAET
OCHOBY I YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TEHJICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON YKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCIIONb30BaTh UX JJIs JlajbHeHIIero oopa3oBaHus U B
MOBCEIHEBHOMN XU3HU. B TO ke Bpemsi oBiaJieHHe aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTeMaTHMYeCKOro aHaju3a pa3BUBAET
YMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTb, JOKAa3bIBATh
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PacCyKIaTh JEAYKTUBHO, MCIOJIb30BaTh
0000IIeHe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xone uzyuyenus yuyeOHOro Kypca «Ajiredpa m Hayanaa MaTeMaTHUYECKOTrO
aHanu3a» oOydYarolIMecsl MOJy4YaloT HOBBIA OMNBIT PEIIeHHs] MPUKIAJAHBIX 3aj1ad,
CaMOCTOSITEJIBHOT'O ITOCTPOCHUSI MAaTEMAaTUYECKUX MOJEJIEH PeallbHbIX CUTYyalWi,
UHTEPIPETAllMd  TOJYYCHHBIX  pELIeHHH, 3HAKOMSTCSI C  IpUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEM B IMpPHUPOJAE, HAayKe U HCKYCCTBE, C

BbIIAONIUMHUCA MATCMATHYCCKUMHA OTKPBITUAMHU U UX ABTOpaMH.



VY4eOHplif Kypc 00JanaeT 3HaYUTENbHBIM BOCIUTATENBHBIM MOTEHIUAIOM,
KOTOPBI peanu3yeTcs Kak depe3 Y4eOHbIH MaTepwall, CHOCOOCTBYIOITUI
GbOopMHpPOBAHHIO HAYYHOT'O MHUPOBO33pPEHUS, TaK U 4epe3 creuuduky ydeOHOMH
NEeATEeILHOCTH, TpeOyIomeH TPOJAOIKUTEIHPHOW KOHIIGHTpPAIMd BHUMAHUSA,
CaMOCTOSITEIbHOCTH, AKKypaTHOCTM M  OTBETCTBEHHOCTH 34 IOJIYYEHHBIN
pe3yJbTar.

B ocHoBe Mmeroguku oOydeHHMs ainreOpe M HayajgaM MaTeMaTH4eCKOro
aHaJIn3a JISKUT AESITEIbHOCTHBIN NMPUHIUI 00YUYEeHMUS.

B crpykrype yuebHOro kypca «Anredpa W Hayajlla MaTeMaTHYE€CKOTro
aHaJIKM3a» BbIICJIECHBI CIEAYIOLIUE COAEepKATEIbHO-METOAUYECKUE TuHuMU: «Yucna
U BhIUUCIEHUD», « DyHKIIUU U Tpadukuy, «YpaBHEHUS U HepaBeHCTBay, «Hauana
MaTE€MaTU4YeCcKoro aHanu3a», «MHoxkecTBa M JlorThka». Bce OCHOBHbIE
COJIEPKATEIIbHO-METOIMUECKUE JIMHUMA HW3Y4aloTCsd Ha IPOTSDKEHHHM JBYX JIET
oOyueHusi Ha ypOBHE CpEIHEro oOIero oOpa3oBaHUs, €CTECTBEHHO JOTOJIHSIS
JIpYyr Apyra U MOCTENEHHO HACBIAsACh HOBBIMU T€MaMM MU paznenamu. J[aHHbIN
yu4eOHBI KypC SIBJISIETCSI HMHTETPATUBHBIM, IIOCKOJIbKY OObequHsieT B cebe
COJIep)KaHME HECKOJIbKUX MAaTeMaTUYeCKUX JUCUMIUIMH, TakuX Kak anreopa,
TPUTOHOMETPHSI, MaTEMaTUYECKUI aHaIW3, TEOPUS MHOXKECTB, MaTEMaTHYECKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaroliuecs OBJIJEBAaIOT BCE Ooliee
HIMPOKUM MATEMaTHYECKUM anmnapaTroM, y HUX MOCIEN0BaTEIbHO (hOopMUpyeTCs U
COBEPILIEHCTBYETCS YMEHHE CTPOMTh MaTEMaTHYECKYI0 MOJEIb pPEATbHON
CUTYallUM, IPUMEHATh 3HAHUS, MOJIyYCHHbIE MTPU U3YYEHUH Y4eOHOro Kypca, IJis
pelIeHUs] CaMOCTOATENBHO CHOPMYITMPOBAHHOM MAaTeMaTUYECKOM 3a/layuu, a 3aTeM
WHTEPHPETUPOBATH CBOM OTBET.

ConepxarenbHO-MeTOAUYECKasd JTUHUS «Yucaa U BBIYUCICHUS» 3aBepIIacT
(dbopMHpOBaHNE HABBIKOB MCIOJIb30BAaHUS JACHCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HAYaToO Ha YpPOBHE OCHOBHOTO 0011ero oopazoBanus. Ha ypoBHe cpenHero olruiero
oOpa3zoBaHuss 0co0O€ BHUMaHue yaensiercss (OPMUPOBAHMIO  HABBIKOB

panOHAJIbHBIX BLI‘-IPICJIGHHﬁ, BKIIIOYAIOIIIMX B ce0s1 MCIIOJIb30BaHHUE Ppa3JIMYHbIX



dbopM 3amucu YHWCIa, YMEHUE JenaTh MNPUKUAKY, BBIMOJIHATH MPUOIMIKEHHBIC
BBIYHCIICHUSI, OIICHWBATh YWCJIOBBIC BBIPAKEHHUSA, pabOTaTh C MATEeMaTHYCCKUMU
KOHCTAHTaMU. 3HAaKOMble OOYy4YaloIMMCS MHOXECTBA HATypalbHBIX, LEJBIX,
pallMOHANBHBIX W JCUCTBUTEIBHBIX  YHUCEJ  JIONOJHAKTCS  MHOKECTBOM
KOMIUIEKCHBIX 4HCEl. B KaXIOM M3 JOTUX MHOXKECTB paccMaTpPUBAIOTCS
CBOMCTBEHHbIE €My crenuduueckre 3aJadyd W OIepaluu: JCJCHHE Hallelo,
ONEpUPOBAHUE OCTAaTKAMU HAa MHOXECTBE IEJIBIX 4YHUCEI, OCOObIE CBOMCTBA
palMOHANBHBIX U UPPAIMOHAIIBHBIX YHCEN, apu(METUYECKUE OTepalluu, a TaKxKe
U3BJICYEHUE KOPHSA HATYypaJbHOW CTEIIEHH HAa MHOXECTBE KOMIUIEKCHBIX YHCEIL.
biarogapst mocnegoBaTEIbHOMY PACIIMPEHHUIO KPYyra MCIHOJIB3YEMBIX YHCEN H
3HAKOMCTBY C BO3MOXXHOCTSIMU HUX IIPUMEHEHHUs Ul PELICHUS Pa3JIMYHbIX 3a/1a4
(dbopmMmupyeTcsl IpenCcTaBlICHUe O €AMHCTBE MAaTEMAaTUKH KaK HayKH M €€ poJid B
NOCTPOECHUU MOJIEIEH pEeaJlbHOTO MHUpA, MIMPOKO HCIOJIB3YIOTCA 0000IeHue H
KOHKPETU3aLUS.

JIuHna «YpaBHEHHS W HEPABEHCTBA» PEAIU3YETCs HA NPOTSHKEHUU BCETO
oOyueHusi Ha YpOBHE CpeIHero oOmiero oOpa3oBaHuUs, MOCKOJIbKY B KaXKJOM
paznene IIporpammbl NpPEeRyCMOTPEHO pEMIEHWE COOTBETCTBYIOIIMX 3amad. B
pesynbrare OOydYarolIvecss OBJIAJCBAIOT PA3IMYHBIMM METOJIAMHU  PEIICHUS
pallMOHAIIBHBIX, HWPPAIMOHAIBHBIX, TMOKA3aTeNbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUYECKUX YPABHECHHUM, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
coaepKamux napaMmeTpsl. [lomydeHHbIE yMEHHMSI IIUPOKO MCIOJIB3YIOTCS IIPU
UCCIIeIOBAaHUM (PYHKIIUM C TTOMOIIBIO MPOU3BOJIHON, TIPU PEIICHUH MPUKIATHBIX
3a/1a4 ¥ 3a/7a4 Ha HaXOXJeHHWE HauOOJbIINX M HAUMEHBIINX 3HAYCHUN (DYHKIUU.
JlanHasi comepkaTeNbHas IMHUS BKJIIOYAET B ce0s Takke (HopMUpOBaHHE YMEHUN
BBITIOTHATH  pacuéTtel 1o  (QopMynam, TmpeoOpa3oBaHUsl  paIlMOHATBHBIX,
MPPAUUOHAIBHBIX YW TPUTOHOMETPUYECKUX BBIPAKECHUN, a TAKXKE BBIPAKECHUM,
collepKaluX CTerneHn W Jiorapudmbel. brarogaps m3ydeHuto anredpandecKkoro
Marepuajia  MPOUCXOJIWT  JajbHEWIEEe  Pa3BUTHUE  AJNTOPUTMHYECKOTO U

aOCTPaKTHOTO MBILIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JIETyKTHBHBIX



paccyxaeHuid, pabOTl ¢  CHUMBOJBHBIMU  (QopMamu,  MPEICTaBICHUS
3aKOHOMEpPHOCTE M 3aBUCHMOCTEW B BHJIE PAaBEHCTB M HEPABEHCTB. Anre0Opa
npegiaraeT d(pQPEKTUBHbIE HHCTPYMEHTBl JJIsi PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]1a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxarenpHo-MeTonyeckass JUHUS «DyHKIUM U TrpaduKW» TECHO
NEPEIuIeTaeTCsd C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbBKY B KaKOM-TO
CMBICIIE 33JaET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. M3ydeHue CTelneHHOoH,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOMCTB
U rpaMKoOB, UCIOJIb30BaHUE (PYHKUUHU ISl pelleHus 3a1a4 U3 APYIHX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpum 3TOM OosiblllIoE BHUMaHUE
ynensiercs: (pOpMHpPOBAHUIO YMEHUS BbIpaKkaTh (POpMyJaMU 3aBUCUMOCTU MEXKIY
pa3IMYHBIMM BEJIUYMHAMM, MCCIEAOBATH MOJYYEHHbIE (QYHKIMH, CTPOUTH HUX
rpaduku. Matepuan 3Toil coJiepKaTeabHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUN
Y HABBIKOB, ITO3BOJSIOIIMX BBIPAXKaThb 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznuuHoi dopme: aHaATUTUYECKOU, Tpaduyeckoi M cioBecHO. Ero msyueHue
CHOCOOCTBYET pPa3BUTHIO AJITOPUTMUYECKOTO MBIIIICHHUS, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxarenpHas JuHus «Havama mMaTeMaTH4eCKOro aHaliu3a» IO03BOJIAET
CYILECTBEHHO PACIIMPUTh KPyr KaK MATEMATHYECKHUX, TAK U MPHUKJIAJHBIX 3a/ad,
JOCTYITHBIX OO0YYarolMMCs, TaK KaK y HUX MOSBISIETCS BO3MOXXHOCTb CTPOUTH
rpa@uky  CNOXHBIX (YHKLIMMA, OMpEeAeNsaTh HMX HauOONbIIME W HAUMEHbIIUE
3HAYEHUsI, BBIYMCIATH IUIOMIAAUM GUTyp U OOBEMBI TN, HAXOAUTh CKOPOCTU U
YCKOpeHHsl TpolieccoB. JlaHHas cojlep)kareiibHasi JIMHHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJEH pealbHbIX CHUTyaluH,
MO3BOJISIET HAXOJIWTh HAaWJIydllee pEHIeHUE B MPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-DKOHOMMUYECKHX, 3aJla4axX. 3HAKOMCTBO C OCHOBAMHM MAaTEMaTHYECKOTrO

aHanm3a CIocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (hOPMaTBbHO-JIOTHYECKOTO U



KPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTHKH B HayKe, TEXHHKE U UCKyccTBe. OOydaroluecs: y3HaT O
BBIIAIOIMXCSL pe3yJbTaTaX, MOIYYEHHBIX B XOJ€ Pa3BUTHs MaTEMaTHKU Kak
HayKH, U 00 UX aBTOpax.

CopepxarenpHo-MeTOoIMYECKas TUHUS «MHOXKECTBA U JIOTHKa» BKJIIOYAET B
ce0sl IJIEMEHThl TEOpPUUM MHOXKECTB M MAaTEMaTU4eCKOW JOruku. TeopeTuko-
MHO>KECTBEHHBIE MPEJCTABICHUS IPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MATEMATHKHU
U TpearaloT Haubosiee YHUBEPCAJIBHBIA S3bIK, OOBEIUHSIONIMI BCE pazJieibl
MaT€MaTUKU M €€ MPUIOKEHUH, OHU CBS3bIBAIOT pa3HbIE MaTEeMaTUYECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B efauHoe wenoe. [losTomy BaxHO 1aTh
BO3MOXKHOCTh 00y4YaromieMmycsi IMOHUMaTh TEOPETUKO-MHOKECTBEHHBIH SI3bIK
COBPEMEHHOW MAaTEMaTUKH U HCIIOJIb30BATh €0 JJIsl BBIPAKEHUS CBOMX MBICIEH.
JlpyruM BaXHbIM IIpU3HAKOM MaTEMaTUKM KaK HayKd CJleayeT IpU3HaTh
CBOMCTBEHHYI0 €M CTpOTOCTh OOOCHOBAaHMM U CJIEIOBAaHUE ONPEACIEHHBIM
OpaBWJaM  IOCTPOEHUS  JOKa3aTeJbCTB.  3HAKOMCTBO  C  DJIEMEHTaMHU
MaTEeMaTHUYECKON JIOTMKH CIIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIICHUS
0Oy4Jaronmxcs, MO3BOJISIET UM CTPOUTH CBOM PACCYKJIEHUS HAa OCHOBE JIOTUYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUYECKOTO MBIIIICHUSI.

B yueOHOM Kkypce «AnreOpa U Hadajga MaTeMaTUYECKOTO aHaJIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYE€CKOTO MOJEIUPOBAHUS, KOTOPbIE MPHU3BAHbI
c1ocoOCTBOBaTh (POPMHUPOBAHUIO HABBIKOB TOCTPOEHHUS MOJENEH pearbHBIX
CUTyalluli, HCCJIENOBaHUS 3TUX MOJEJNEH C IOMOUIbIO ammapara anreopsl U
MaTEMaTUYECKOr0 aHalii3a, WHTEPHpPETAlMH MOJYyYEHHBIX pe3yibTaToB. Takue
3aJIaHUs BIUIETEHBI B KAXK/BIM U3 Pa3[esioB IPOrpaMMBbl, IOCKOJbKY BECh MaTepral
y4eOHOro Kypca HIMPOKO HCIOJIb3yeTCs JJIA peuieHus] MpUKIaaHbiX 3anad. [lpu
pellIeHnH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydaroluecs  pa3BUBAIOT
HAOJII0JaTeIbHOCTh, YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIOJB30BaTh  AHAJIOTHI0, 0000IaTh UM  KOHKPETU3UPOBAaTh  MPOOJIEMy.

JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB PEIICHUS MPHUKIAIHBIX 3a7ad



OpraHu3yeTcs B IMpolecce U3yUeHHs BCEX TeM Y4eOHOro Kypca «Anredpa u Havyana
MaTEeMaTHYECKOTO aHAITu3ay.

Ha w3yuenme ydeOHOTO Kypca «Anrebpa W Hayalla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 xkmacce — 136 yacoB (4 yaca B Heneno), B 11

kiacce — 136 yacoB (4 yaca B HEJEIO).



COILEPKXAHUE OBYUYEHUA

10 KJTACC

Yuciaa 1 BBIYUCTCHUSA

Panmonanbubie uncna. OOBIKHOBEHHBIE U JECATUYHBIE NPOOU, MPOIEHTHI,
OeckoHeuHbIe Tepuoauueckue apodu. [Ipumenenue apoOeil M MPOLEHTOB Jis
peLIEHUs NPUKIAAHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACiIEd 3HAHUHN U pealbHOM )KU3HU.

JlelicTBuTenbHble yucla. PanuoHanbHBIE W UPPAUMOHAIBHBIE YHUCITA.
Apudmernueckue  onepanMu € JCUCTBUTENIBHBIMU  4YHCIaMU.  Moayib
JNEHCTBUTENBHOTO Yncia U ero cBoictBa. [IpuOmmkEéHHbIE BBIYUCIIECHUS, TPaBUIIA
OKPYTJIEHUs], IPUKUIKA U OLIEHKA PE3YJIbTAaTa BBIUYMCICHHMN.

Crenenp ¢ wnenpiM  nokazareneM. buHoM Herootona. Hcenons3oBaHue
HOJXOAIIEeH (POPMBI 3aIIMCH IEUCTBUTENBHBIX YNCEN ISl PELLICHUS TPAKTUUYECKUX
3a/1a4 U MPEACTABIICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJbHON CTENEHU U €T0 CBOMCTBA.

Crenenb ¢ panMOHAJIBHBIM TOKa3aTelieM W €€ CBOWCTBA, CTENEHb C
JEACTBUTEIIBHBIM ITOKA3aTEIIEM.

Jlorapudm umcna. CpoiictBa jorapudma. [lecsTuuHbie M HaATypajbHBIC
Jorapu(Msl.

CHHYyC, KOCHMHYC, TaHI€HC, KOTAHI'€HC YHCIOBOIO aprymeHTa. ApKCHHYC,
apKKOCUHYC M APKTAaHI'E€HC YUCIOBOTO apryMEHTA.

YpaBHeHHs U HEPABEHCTBA

ToxnaectBa © TOXIECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCUIIBHBIE YpaBHEHMS M ypaBHEHHUs-CIeACTBUA. HepaBeHCTBO,
peleHrne HepaBeHC CTBA.

OcCHOBHBIE METO/IbI PEIICHHUS LIETBIX U APOOHO-PAIMOHATIBHBIX YPAaBHEHUN U
HEPABEHCTB. MHOrOWIEHbl OT OJHOW IepeMEHHOW. JleneHue MHOrowieHa Ha
MHOIO4JIeH ¢ ocratkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMU

koappunmentamu. Teopema Buera.



[IpeoOpazoBaHUsI YUCIOBBIX BBIPAKEHUM, COIEPKAIIMX CTENEHN U KOPHH.

WppannonansHbie YpaBHEHHS. OcCHOBHBIE METOBI peneHns
UppalMOHaIbHbBIX YPAaBHCHUM.

[loka3zaTenbHble ypaBHEHUS. OCHOBHBIE METOIbI PEUICHUS MOKAa3aTEJIbHbIX
YPaBHCHUU.

[IpeoOpazoBaHue BbIpaKeHU, COAEPKALTUX JTOTapU(MBI.

Jlorapudmuyeckue YPaBHEHHS. OcHOBHBIE METO/BI pemeHns
jorapu(pMUYECKUX YpaBHEHUH.

OcHOBHBIE TPUTOHOMETPHUUYECKHE (bopMyIbI. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAKEHUN. PellleHre TPUrOHOMETPUYECKUX YPABHEHUM.

Pemenne cucrem JMHEHHBIX ypaBHEHUN. Marpuia CUCTEMBbl JIMHEHWHBIX
ypaBHeHU. Omnpenenurens MaTpulbl 2X2, €ro TreOMETPUYECKUH CMBICT U
CBOMCTBA, BBIYMCIICHUE €r0 3HAYCHUS, IPUMEHEHUE OIPEACIUTENS I PELICHUS
CUCTEMBl JIMHEWHBIX YypaBHEHHU. PelleHne NpUKIAagHBIX 3a1ad C ITOMOILBIO
CUCTEMBl JIMHEMHBIX ypaBHEHUU. VccnemoBanue MNOCTPOCHHOM MOJAEIU C
IIOMOLIBIO MATPUIL] U ONPEIEIIUTEIICH.

[TocTpoeHne mMaremMaTUUECKUX MOJEIEH PEaIbHOM CUTyallud C IMOMOIIBIO
YPaBHEHHUN W HEPABEHCTB. lIpMMEHEHHE ypaBHEHHMI U HEPABEHCTB K PELICHUIO
MaTeMaTUYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O0JIacTell HayKu U peanbHOMN
KU3HH.

DOyHKUUM U TPaduKu

OyHKIMA, cnocoObl 3anaHud (yHKIUM. B3auMHO oOpaTHble (YHKUIHU.
Komno3zumms @ynkuuii. I'padpuk  QyHkmu. DneMeHTapHble MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIA.

OO6nacth omnpeAeseHruss 1 MHOXKECTBO 3HaueHuil ¢yHkuuu. Hynu ¢pyHkuuu.
[TpomexyTku 3HaKONoCTOSTHCTBA. YETHBIE U HeuéTHbIe QpyHKIMH. [lepuonnyeckue
¢bynkun. IlpomMexxyTku MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbI U MHUHHUMYMBI
dbyukiuu. Haubonbiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TPOMEKYTKE.

Jluneitnasi, KBajpaTuyHas W APOOHO-IMHEWHAsT (YHKIUU. DIEMEHTapHOEe

UCCIIEOBaHNE U IOCTPOECHUE UX IPa(pUKOB.



Crenennas GyHKIMS C HATYPaJIbHBIM U LIEJIBIM MOKa3zateneM. EE cBoiicTBa u
rpajuk. CpoiicTBa M Tpaduk KOpHS N-OM cTenmeHW Kak (PyHKUUU OOpaTHOU
CTEIICHU C HATYPaJIbHBIM ITI0KA3aTEIIEM.

[TokazarenpHast W Jorapumuueckas (QYHKIUU, UX CBOICTBA U TpaUKH.
Hcnonp3oBanue rpadukoB GyHKIUHN 1715 peLIeHUs] ypaBHEHUM.

Tpuronomerpuyeckass OKpPYKHOCTb, OIPENEICHUE TPUTOHOMETPUUECKUX
(GYHKIIMIT YUCIOBOTO apryMEHTa.

QYHKIMOHAIBHBIE 3aBUCHMOCTH B pEalbHBIX IPOIECCaX M SBJICHUSIX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hayajia MaTeMaTH4eCKOro aHaIM3a

[TocnenoBarenbHOCTH, CMOCOOBI 3alaHusl MoOcieaoBaTenbHOCTE. MeTton
MaTeMaTH4YECKON VHYKIIUH. MoOHOTOHHBIE U OrpaHUYCHHbIE
IIOCJIEIOBATENBHOCTH. VICTOpHsSI BO3HUKHOBEHHsSI MAaTEMATHYECKOIO aHajdu3a Kak
aHaJln3a OECKOHEUHO MAaJIbIX.

Apudmernueckas 1 TeOMeTpUUecKas mporpeccuu. beckoneuno yObIBaroIast
reomerpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBaIOIIEH reoMeTpUuecKon
porpeccuy. JINHEMHBIN U SKCITIOHEHIMAIBHBIN pocT. Yncno e. Popmysia CI0KHBIX
pouleHTOB. Mcmosnb30BaHWE NIPOrpeccHM A PELICHUSA peajbHbIX  3aaad
IPUKJIAJHOIO XapakTepa.

HenpeprbiBuble QyHKIMM W WX CcBOMCTBA. TOYKM pa3pbiBa. ACHUMOTOTHI
rpadukoB ¢yHkiuid. CBoiicTBa (GyHKIMNA HEMPEpPHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB [UISl PELICHHMS HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKUMNA U151 pelieHus 3a1ay.

[lepBas u BTOpas mpousBoaHble QyHKUMU. Onpenenenrue, reoMeTpUuIeCcKui
U (U3MYECKUH CMBICI TMPOM3BOAHOW. YpaBHEHUE KacaTelbHOM K Trpauky
byHKIHN.

[IpousBognbie  asnemeHTapHbIX  (QyHKIuA.  [IpoumsBomHas  cymMBI,
MPOU3BEJEHUS, HACTHOTO U KOMITO3ULIMK (PYHKITUH.

MHokecTBa ¥ JIOTHKA



MHOK€eCTBO, omepauny HaJ MHOXKECTBAMH W WX CBOMCTBA. J(MarpamMmsbl
Oiinepa—Benna. IlpumeHeHHe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
OMMCAHUs PEaJbHBIX IPOLECCOB U SBICHUM, NPHU PEUICHUU 3aJad U3 JPYTrux
y4€OHBIX NMPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMaTUYECKOI0 OOBEKTa, CIIE/ICTBUE,
JI0Ka3aTeIbCTBO, PABHOCHUJIBHBIC YPABHEHHS.

I[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA YUEBHOI'O KYPCA
«AJI'EBPA nu HAYAJIA MATEMATHUYECKOI'O AHAJINA3A»
(YIJIYBJIEHHBIM YPOBEHL) HA VYPOBHE CPEJIHET'O OBIIEI'O
OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATDI

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTh TPAKIAHCKON MO3ULIMKM O0YYaIOIIerocsi Kak aKTUBHOTO
W OTBETCTBEHHOTO UYJIEHA POCCHICKOTO  00IecTBa, MpEACTaBIECHUE O
MaTeMaTUYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS Pa3IUUHBIX CTPYKTYp, SIBJICHUH,
MpOIEAYp TPaKIAHCKOTO OOIIecTBa (BBIOOPHI, OMPOCHI M JIPyroe), yMEHHe
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBUM C WX
GYHKIUSAMY 1 HA3HAYCHHUEM;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUUCKON Tpa)KJaHCKOW UJIEHTUYHOCTH, YBAXKECHUS K
MPONUIOMY M HACTOSIIEMY POCCUUCKOW MAaTEMATHUKH, IEHHOCTHOE OTHOIIEHHUE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MaTeMaTHUYECKOU IIKOJIbI,
WCIIOJB30BaHUE OTUX JOCTHXKEHUU B JAPYrHX HayKax, TEXHOJIOTusAX, cdepax
SKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAHME JTYXOBHBIX IIEHHOCTEH POCCUMCKOT0 Hapoia, CPOpMUPOBAHHOCTh

HPAaBCTBCHHOI'O CO3HAHHA, STUYCCKOI'O INTOBCACHHA, CBA3AHHOI'O C IIPAKTHUYCCKHUM



IIPUMEHEHUEM JOCTW)KCHUM HAyKHW W JEATEIBHOCTBIO YYEHOrO, OCO3HAHHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOrO OyAYyILIErO;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHONIIEHHWE K MHpPY, BKIIOYAS 3CTETHUKY MaTEMAaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/a4, PEUICHUH, pacCy ACHUI, BOCIPUUMUYHUBOCTD
K MaTEMaTUYECKUM acleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3uUecKoro BOCIMTAHMS:

c(OPMUPOBAHHOCTh YMEHUSI TMPUMEHATh MaTeMaTHYEeCKHME 3HaHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JI0OPOBbIO (3I0pPOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHU U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTbH), (PU3NYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN JAEATEILHOCTHIO;

6) TPy10BOI0 BOCTIMTAHMS:

TOTOBHOCTh K TpPYHy, OCO3HAaHUE IIEHHOCTH TPYJOJIO0US, HHTEpeC K
pa3nmuuHbiM  cepam  TPOPECCUOHATIBHOW  JIEATEIBHOCTH,  CBS3aHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccud W peanu3oBbIBATh COOCTBEHHBIE JKM3HCHHBIC ILJIAHBI,
TOTOBHOCTh M CHOCOOHOCTH K  MaTreMaTHU4eCKOMy  OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TMPOTSHKEHUM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHUIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HaMpPaBJICHHOCTH;

7) 3K0JI0THYeCKOTr0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTh JKOJIOTMUYECKON KYJIbTYpbl, TOHHUMAHWUE BIUSHUS
COLIMAJIBHO-?PKOHOMHUYECKUX MPOLECCOB HA COCTOSIHUE MPUPOJHON M COLMAIBHOM
CpeIlbl, OCO3HAHHE TJIOOATILHOTO XapaKTepa dKOJOTHIECKUX MPOOIEeM, OPUCHTAIIHS
Ha TIPUMCHEHHE MaTEeMAaTHUYEeCKUX 3HAHWUW IS pelieHusl 3agad B 00JacTu
OKpY’)Karolel cpelibl, IJIAHUPOBAHHE IIOCTYNKOB M OLEHKA HMX BO3MOXKHBIX
MOCIICICTBUU JIJII OKPY’KAIOILIEN CPEBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY

YPOBHIO  pa3BUTHUsI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE



MaTeMaTHYeCKON HayKd Kak c(epbl 4YelIOBEYECKON MAeATEeIbHOCTH, JTaloB €&
pa3BUTHA M 3HAYUMOCTH JUISl DPa3BUTUS LUBUIM3ALMHU, OBJAJEHUE S3BIKOM
MaT€MaTUKM ¥ MaTeMaTH4YeCKOM KyJIbTYpOM KakK CpPEACTBOM IIO3HAHUS MHPA,
TOTOBHOCTb OCYUIECTBIIATh IPOEKTHYI0 M HCCIIEIOBATEIBCKYIO JESATEIbHOCTD

HHAWBUAYAJIBHO U B I'PYIIIIC.



METANIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

ba3oBble 1ornueckue AecTBU:

BBISIBJISITh M XapaKTEpU30BaTh CYIIECTBEHHbIC NMPU3HAKA MATEMATHYECKUX
OOBEKTOB, TIOHSTHH, OTHONIEHWH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICICHNS TIOHATHN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIACCHU(DUKAIUH,
OCHOBAaHMSI /711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU MTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHMMATh,  (GOPMYJIHUpPOBaTH W  NPeoOpa3oOBBIBATH  CYXKJICHUS:
YTBEPAUTEIIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITH MaTeMaTH4YECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U u
npoTuBOpeursi B (akTax, JaHHBIX, HAOJIIOACHUAX U YTBEPKICHUSIX, MpeasiaraTh
KPUTEPUH JIJIs1 BHIABJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUMI;

JiefaTh BBIBOJBI C HCHOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

POBOJINTH CaMOCTOSITEIIHO JI0Ka3aTeIbCTBa MaTeMaTH4YeCKUX
yTBEpXKIEHUM (TIpsIMble W OT TMPOTUBHOTO), BBICTPAMBATh AapryMEHTAIUIO,
MPUBOUTH IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U
BBIBO/IbI;

BbIOMpaTh croco0 pemieHuss ydyeOHOM 3anaud (CpaBHUBATh HECKOJIBKO
BApUMAHTOB  pEIICHUSA, BbHIOMpAaTh Hauboyiee MOAXOASAIMK ¢ y4€ToM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble uccieaoBarebCcKue 1eHCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIIENAOBATEILCKUM MHCTPYMEHT ITO3HAHUS,
dbopMynaMpoBaTh  BONPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MpodiiemMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOEe, (hOpMUPOBATH THUIIOTE3Y, apTyMEHTHPOBATH

CBOIO TTO3HIINIO0, MHCHHE;



MPOBOAUTH CAMOCTOSATENLHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAy 00bEKTaMu, SIBJICHUSIMHU, TIPOLIECCAMU;

CaMOCTOSTENLHO (HOPMYITUPOBATh OOOOIIEHUS W BBIBOJBI IO pe3yJbTaTaM
NPOBENEHHOTO  HAOJIOJIEHUs, UCCIIEIOBAaHUS, OLIEHUBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHI;

MPOTHO3UPOBATh BO3MOXHOE pPa3BUTHE IMPOIECcCa, a TaKXKe BBIIBUTATH
MPEANOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaumeii:

BBIABIIATH JePUIUThl nHPOpMaLMK, JaHHBIX, HEOOXOAUMBIX Il OTBETA Ha
BOIIPOC U JIJIS PEILICHHUS 3a]1auu;

BBIOMpaTh UHPOPMAIIMIO U3 UICTOUHUKOB PA3JIMUHBIX TUIIOB, AHAIU3UPOBATD,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHEOOPMAIUIO PA3IUYHBIX BHUIOB U
dbopm npeacTaBICHUS;

CTPYKTYypHUpOBaTh UH(POPMAIUIO, TPEACTABIATh €€ B pa3IMUHbIX (Popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OIICHUBATh HaJIEKHOCTh uHopManu 1o CaMOCTOSATEJILHO

chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIC YHHBEpPCAIbHbIE Y4eOHbIE 1eHCTBUA

Oo0wmenue:

BOCIIPUHUMATh U (HOPMYIUPOBATH CYXKIAEHUS B COOTBETCTBUU C YCIOBUSIMHU
U LEeIIMH OOIIEHHUs, SICHO, TOYHO, TPAaMOTHO BBIPaXXaTh CBOIO TOUYKY 3pPEHUS B
YCTHBIX M IIMCBbMEHHBIX TEKCTaX, NaBaTh IOSCHEHUS II0 XOAY PELICHMs 3aJayH,
KOMMEHTHUPOBATH MOJTYyYECHHBIN pE3yJIbTaT;

B X0Jie 00CYKJIEeHUS 3aJ1aBaTh BOMPOCHI MO CYLIECTBY OOCYXkIaeMOIl TeMBbl,
npoOJsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COIMOCTABIATh CBOU CYXIEHUS C CYKICHHSIMU IPYTMX YYaCTHUKOB
nuanora, oOHapy>XKMBaTh Pa3IMYUEe U CXOACTBO IMO3UIUH, B KOPPEKTHOU (opme

(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;



IIPEACTABIIATh PE3YJIbTAThl PELICHUS 3a4a4M, SKCIIEPUMEHTA, UCCIIEN0BaHu,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaady

MPE3eHTAllUU U OCOOEHHOCTEH ayIUTOPHUHU.

PeryasiTuBHbBIC YHUBEPCAJbHbIC YUeOHbIE 1eliCTBUS

Camoopranusanus:

COCTABJISITh IUIaH, AJITOPUTM PELICHUS 33]1a4i, BEIOMPATh CIOCO0 peleHus ¢
y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
Y KOPPEKTUPOBATH BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(pOpMAIUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHbI MHTEJJIEKT:

BJaJeTh HABbIKAMU  [IO3HABAaTEJbHOM  peQuieKCMM Kak  OCO3HaHMs
COBEPILAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
criocob0aMy CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpolecca W pe3ynbTara pelIeHUs
MaTeMaTU4YeCKOH 3a]1a4H;

MPEABUAETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPH PEIICHUU 3a]a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEM;

OLICHHMBAaTh COOTBETCTBUE pe3ysbTaTa IeIu M YCIOBUSAM, OOBICHITH
IIPUYHHBI JTOCTUKEHUS WIH HEJOCTHKEHHUS PE3YJIbTATOB AEATEIbHOCTH, HAXOINUTh
OLIMOKY, 1aBaTh OLIEHKY NMPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATEJIbHOCTD:

MMOHUMATh W UCIOJIb30BaTh MPEUMYILECTBA KOMAHAHOW U WHIWBHUYyaIbHOU
paboThl mNpu pelmeHuH Y4eOHbIX 3a7ad, NPUHUMATh 1€lb COBMECTHOMU
JeSTEIbHOCTH, TUIAHUPOBATh OPTraHU3allMI0 COBMECTHOM paboOThI, pacHpenensiTh
BUJIbI pabOT, JOrOBapuUBaThCs, OOCYX JaTh TMPOIECC M pe3yJbTaT padoOTHI,
000011aTh MHEHUS HECKOJILKUX JIFOMIEH;

y4acTBOBaTh B IPYMIOBHIX (hopMax paboThl (00CyxkaeHUs, 0OOMEH MHEHUH,
«MO3TOBbIE€ IITYpPMbl» M HWHBIE), BBIIOJHATH CBOKO 4YacTh paboOThl U

KOOPpOAWMHHUPOBATH CBOH I[CﬁCTBHH C JApyruMHU UYICHAMH KOMaHJ/Ibl, OLICHWBATDH



KayeCTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEpPHUsM, CHOPMYINPOBAHHBIM

Y4aCTHHUKaMHU B33HMOI[€§ICTBHH.

HPEAMETHBIE PE3YJIBTATBI

K xoniy o0yuenuss B 10 kjacce oOydarouuiicss MOJYYHUT CIEIYIOIINE
IpeIMeTHbIe Pe3yJabTaThl MO OTAEIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTeMaTUYECKOr0 aHaTU3a:

Yuciia v BBIYMCJICHUSA:

CBOOOJHO OIEpPUPOBATh MOHATUSMU: PALMOHAIBHOE YHKCIO0, OECKOHEYHas
nepuoanueckas ApoOb, TMPOIEHTHI, HPPALUOHAIBHOE YHCIO, MHOYKECTBA
PAlMOHAIIBHBIX U ICMCTBUTENIBHBIX YUCET, MOLYJb AEHCTBUTENBHOTO YUCIIA;

OPUMEHATHh JApoOM M TMPOLEHTHl Ul pPELICHUs NPUKIAAHBIX 3a/1ad U3
PAa3JIMYHBIX OTPACJIEH 3HAHUM U PEATIbHOU KU3HU;

MPUMEHATh NPUOIMKEHHBIE BBIYMCICHUS, MIPABUJIAa OKPYTJIEHUS, IPUKUIIKY
Y OLICHKY pe3yJIbTaTa BBIYUCIICHU;

CBOOOJHO OINEPUPOBATH IMOHATUEM: CTENEHb C IEJNbIM IOKa3aTesieM,
UCIIOJIb30BaTh MOAXOIALTYI0 (OPMY 3allUCU JEHCTBUTENBHBIX YUCEI JIJIsl PELECHUS
IIPAKTUYECKUX 3a/1a4 U NIPEACTABIICHUS JaHHBIX;

CBOOOJHO ONEpPUPOBATh MOHATHEM: apU(PMETUYECKU KOPEHb HATYpaJIbHOU
CTEIICHH;

CBOOOJIHO OIEPUPOBATH MOHATUEM: CTETICHb C PALlMOHAIBHBIM [TOKA3aTENIEM;

CBOOOJHO OMNEpUPOBaTh MOHATHUSAMHU: JIorapudmM uucaa, ACCATUYHbIE U
HaTypaJbHBIC JIOTApUDMBL;

CBOOOJHO OINEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT'€HC, KOTAHIE€HC
YUCIIOBOTO apryMEHTa;

ONEPUPOBATH MOHATHUAMU: APKCUHYC, APKKOCHUHYC U apPKTAaHI'€HC YUCIOBOTO
apryMeHTA.

YpaBHeHUS U HEPABEHCTBA:



CBOOOJHO OMEpUPOBATH MOHATHAMH: TOXKIECTBO, ypaBHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHHUS-CIICICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHSTh pa3UYHbIe METOJbl PEIICHUS PalUOHAIBHBIX U JIPOOHO-
palMOHAIBHBIX yPAaBHEHWI, NIPHUMEHSATh METOJ HWHTEPBAJIOB JMJIA PELICHUs
HEPABEHCTB;

CBOOOJIHO OIEpUPOBATh MOHATHUSIMU: MHOTOYIEH OT OJHOM MEpEeMEHHOM,
MHOTOUJIEH ¢ IedbMH Kod(h(uUIMeHTaMi, KOPHM MHOTOYJICHa, IPUMEHATH
JIEJIEHWE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
JUISL pELIEHUS 3a/1a4;

CBOOOJHO ONEPUPOBATH MOHATUSMHU: CUCTEMA JIMHEHHBIX YpaBHEHUU,
MaTpula, ONPENEIUTENh MaTpulbl 2 X 2 M €ro TeOMETPUYECKUH CMBICI,
WCIIOJIB30BaTh CBOMCTBA ONPENENUTEN 2 X 2 JUId BBIYHACICHHS €r0 3HAYCHUs,
IPUMEHATh ONPEIACIUTENN JUIsl PELICHUS CUCTEMBl JIMHEHHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJIBHBIE CUTYalluH C IIOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
MCCIIE0BATh IIOCTPOCHHBIE MOJEIH C IOMOLIBIO MATpHI] U OINpEeaeIUTENEH,
MHTEPHPETUPOBATH MIOJyUYECHHBIN PE3YJIbTaT;

MCIIOJIb30BaTh CBOMCTBAa JEHUCTBUH C KOPHSAMHU Jid MpeoOpa3oBaHUs
BBIPAKCHUM,

BBITOJIHATH MIPE0O0Pa30BaHUS YHCIOBBIX BBIPAKEHUH, COAEPIKALIUX CTECICHU
C pAllMOHAIBHBIM MIOKA3aTEIEM;

UCIIOJIb30BaTh CBOMCTBa norapupmMoB TUISt npeoOpa3zoBaHus
Jaorapu(pMUYECKUX BBIPAKEHUI;

CBOOOJHO ONEPUPOBATH MOHATUSMU: MPPALMOHAIBHBIE, MOKA3aTeJIbHbIE U
Jorapu(pMHUUECKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C OMOIIBIO PABHOCHIIbHBIX
MIEPEXO0/I0B WIIA OCYIIECTBIISAA POBEPKY KOPHEM;

IIPUMEHSTH OCHOBHBIE TPUTOHOMETPUYECKHE bopMyIibI LTS
npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUH;

CBOOOJHO ONEPUPOBATH MOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOAuMble  (OpPMYJBl Uil  PEIICHUS OCHOBHBIX  THUIIOB

TPUTOHOMETPUUECKUX YPABHEHHUI;



MOJIETTUPOBATh pealbHbIE CHTyalldd Ha S3bIKE anreOpbl, COCTaBIATH
BBIPQXCHHS, YpaBHEHUS, HEPABEHCTBA IO YCJIOBUIO 3aJa4d, HCCIEI0BAThH
MOCTPOEHHBIE MOJIEJH C UCTIOIb30BAHUEM alllapaTta anreopsbl.

DOyHKUMU U rpauKu:

CBOOOJTHO OMEPUPOBATH MOHATUAMU: (DYHKIIMS, CIOCOOBI 3a/1laHus QYyHKIIUH,
B3aMMHO OOpaTHble (YHKIMM, KoOMMO3WLMS (yHKIUH, rpaduk GyHKIUH,
BBITIOJIHATH 3JIEMEHTapHbIE MTPeoOpa3oBanus rpaduKoB QyHKIINIA;

CBOOOJIHO OMEpPUPOBATH MOHATHUAMH: OOJACTH OMpPENENICHUS U MHOXKECTBO
3HauYeHUN (DYHKIWH, HYJIH (PYHKITUH, TIPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOMHO ONEpUPOBATh NOHATUAMU: UYETHBIE W HEYETHBIE (DYHKIUH,
nepuoInyeckue (PyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAKCUMYMbI U
MUHUMYMBl (pyHKIMM, HaumOoJblllee M HAWMMEHbIIEE 3HAauYeHUE (YHKIUU Ha
IPOMEXKYTKE;

CBOOOJTHO OTIEPUPOBATH MOHATUAMHU: CTEIIEHHAsE (PYHKIUSI C HATypaIbHBIM U
HENBIM TOKa3zaTeiaeM, rpa@uK CTENEeHHOW (YHKIMH C HATYpPaJIbHBIM U IEIbIM
nokasatesieM, rpaduk KOpHsS N-Oi CTEemeHW Kak (DYHKIIMM OOpaTHOM CTEnmeHu ¢
HaTypaJIbHBIM ITOKa3aTeleM;

OTepUpOBaTh TOHSATUSMU: JIMHEWHAs, KBaJpaTU4YHAs U JPOOHO-JIMHEHHAS
(GyHKIIUU, BBITIOJHATH 3JIEMEHTAPHOE UCCIIEA0BAHKE U MMOCTPOCHUE UX TPadUKOB;

CcBOOOHO OIEpHpPOBaTh MOHSATHUSAMH: TOKa3aTelbHas W JIoTapupMuIecKas
byHKIMHA, UX CBOMCTBA U TrpaduKH, MUCIOIL30BATh MX TpaQUKUA [JIS PEIICHUS
YPaBHEHMUI;

CBOOOMHO OMEPUPOBATHh TOHATHUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
orpesiesieHue TPUTOHOMETPUUECKUX (PYHKIUI YUCIOBOTO apryMEHTa,;

UCIIOIB30BaTh Tpaduku (QYyHKIMA I8 HCCIEIOBAHHUS TPOIIECCOB U
3aBHCHUMOCTEH NpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEAMETOB U peanbHOMN
YKU3HH, BBIpAXKaTh (OPMYJIAMH 3aBUCUMOCTU MEXK/y BEIMUYNHAMU;

Hauyaja MmaTeMaTH4eCKOro aHajJu3a:

CBOOOZHO ONEpUPOBATh MOHATHIAMH: apUPMETHUECKass U TreoMeTpuiecKas

nporpeccusi, 06CKOHEUHO yObIBaroIlasi reoMeTpruiecKas Iporpeccusi, TMHEHHBIN 1



AKCIIOHEHITUATLHBIN POCT, (OpMyIa CIOKHBIX MPOIEHTOB, UMETh MPECTaBICHUE
O KOHCTaHTE;

UCIIOJIb30BaTh MPOTPECCUU I PELICHUS PEAIbHBIX 3aad MPUKIATHOTO
XapaKkTepa;

CBOOOJTHO  OINEpUPOBaTh MOHATHUSMHU: IOCJEI0BATEILHOCTh, CIOCOOBI
3a1aHUS NOCJIEI0BATENBHOCTEMH, MOHOTOHHBIE u OTPaHUYCHHBIC
MOCJIEA0BATEILHOCTH, TOHUMATh OCHOBBI 3aPOKJICHHUSI MAaTEeMAaTHYECKOTO aHaJIN3a
KaK aHainn3a OECKOHEUYHO MaJlbIX;

CBOOOJHO OINEpUPOBATH TOHATUSIMHU: HENPEPHIBHbIC (PYHKIHMH, TOUYKHU
pa3peiBa rpaduka GyHKINUN, aCUMIITOTHI Tpaduka QyHKIINY;

CBOOOJIHO OMEpUPOBaATh TMOHSATHEM: (PYHKIMS, HEMpEpbIBHAs Ha OTPE3KeE,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (PYHKIIUN JIJIs1 pEIICHUS 3a/1a4;

CBOOOJIHO OINEpUPOBaATh TMOHSATUSMU: TepBas W BTOpas MPOU3BOIHbBIC
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIYUCIISATh MPOU3BOAHBIE CYMMBI, MIPOU3BEICHUS], YACTHOTO U KOMITO3UIIUU
NBYX (DYHKITUH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (DYHKITUH;

WCIIOJB30BaTh T€OMETPUYECKUN M (PU3UYECKUM CMBICI MPOU3ZBOAHOM st

pelIeHUs 3a7ay.

MHo:xecTBa U JIOTHKA:

CBOOOJHO  ONEPHUPOBATh IOHATHSAMH: MHOXKECTBO, OIEpallud  Ha
MHO>XECTBAMH;

WCMOJIb30BaTh  TEOPETUKO-MHOXECTBCHHBIM  anmapaT [Jid  ONUCAHUSA
peaNbHBIX TPOILIECCOB W SBJICHWM, TMPU PEIICHUH 3a7ad W3 JPYTUX ydeOHBIX
MPEIMETOB;

CBOOOJTHO OIEPUPOBATH TOHITHSAMU: OMpEIEICHUE, TeopeMa, ypaBHEHHE-
CJICICTBHE, CBOMCTBO MAaTEMAaTHYECKOI0 00OBEKTa, I0KA3aTeIIbCTBO, PABHOCHIIBHBIC

YpaBHEHUS U HEPABEHCTBA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTACC
KosauuecTBo yacoB DJIeKTPOHHbBIE
Ne HaumenoBanue
(undposBbie)
n/ | pasiejoB H TeM Bcer  Konrpoasunl  IIpakTuueckun
oOpa3oBaTeJibH
n NMPorpamMmbl 0 € padoThl e padoThbl

ble pecypchl

MHO0XeCTBO
NEUCTBUTEILHBIX
YHCell.
MHoro4JieHbl.
PanmonansHble 24 1
ypaBHEHUS U
HEpaBEHCTBA.
CucTeMBbl THHEHHBIX
YpaBHEHUU

Apudmernaeckuit
KOpeHb N-0H1
CTCIICHH. 15 1
HppanuoHanpHble
YPaBHEHHUS

DyHKIUU U
rpaduxmu.
CrenenHas 12 1
GYHKIHS C eTbIM
MoKa3aTelieM

TlokazarenpHas
KIU4.

PyH 10 1

TlokazarenbpHbIE

ypaBHEHUS

Jlorapudpmuueckas
byHKIIHS. 18 1
Jlorapudmuueckue
ypaBHEHUS

Tpuronomerpuueck
ue BBIPAXKEHUS U 22 1
yYpaBHEHHS

[locnenoBarenpHOCT
U ¥ IPOTPECCUU

10 1

HenpepsiBHbIE

2 1
(byHKITHH. 0




IIpounsBonaHas

[ToBTOpEHME,
0000111eHNE,
cUCTEeMaTU3aIus
3HAaHUM

OBIIEE KOJIMYECTBO
YACOB I10 136 10 0
I[TPOTPAMME

Jnsa  peanuzanmuu  pabodeid  mporpamMMmbl  HCHOJB3YeTCS  yU4EOHUK
Marematuka: AnreOpa U Hadyajla MaTeMaTudeckoro ananuza. 10-11 kmaccel: yueo.
JUIsl o01Ieo0Opa3oBaTeIbHbIX OpraHu3aluili: 0a3o0Bblil U yriyoneHHslid ypoBHu/ LI

A. AnuMoB u ap.







