INOACHUTEJIbBHAS 3AIINCKA

VYueOHblii Kypc «AunreOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM W3
HaubOosee 3HAUYMMBIX B IPOrpaMMe CpelHero oOiero o0Opa3oBaHUs, MOCKOJIBbKY, C OJHOMI
CTOPOHBI, OH OOecHne4YMBaeT WHCTPYMEHTAIbHYI0 0a3y Uid H3y4eHHs] BCEX ECTECTBEHHO-
HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (JOPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBIILICHHUE
o0y4aromuxcsi Ha ypOBHE, HEOOXOIUMOM Uil OCBOCHHMS HH(OPMATHKH, OOIIECTBO3HAHMS,
UCTOPUH, CIIOBECHOCTH U JPYruUX JUCHMIUIMH. B pamkax pmaHHOro ydeOHOro Kypca
oOydaroluecsi OBJAQJICBAIOT  YHHMBEPCAJIbHBIM  SI3bIKOM COBPEMEHHON HayKd, KOTopas
dbopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMAaTUIECKOU opme.

VY4eOHblit Kypc anredpsl W Hayall MAaTeMaTHYECKOTO aHAIM3a 3aKJIa/JbIBA€T OCHOBY IS
YCIEIIHOTO OBJIAJICHUSI 3aKOHaMU (PU3UKHU, XUMHUH, OWUOJOrMM, TOHUMAHHUS OCHOBHBIX
TEHACHIMIA pPa3BUTHS IKOHOMUKHU M OOIIECTBEHHOW >KWU3HHU, IMO3BOJISIET OPUEHTHPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOIB30BATH UX IS
JTAIBHEUINETO0 O00pa3oBaHWs W B IIOBCEIHECBHON JKM3HM. B TO ke BpeMsl OBJIaJeHUE
a0CTPaKTHBIMHM U JIOTUYECKH CTPOTUMHU KOHCTPYKIUSMHU anreOpbl U MaTeMaTUYeCKOro aHaan3a
pa3BUBAaeT YMEHHE HAaxOJUTh 3aKOHOMEPHOCTHU, OOOCHOBHIBATH HCTHHHOCTH, JIOKa3bIBaTh
YTBEPXKICHHSI C TIOMOIIBI0 UHAYKIIMHA U PACCYXAATh JCAYKTUBHO, UCIIOIB30BaTh 0000IIEHNE U
KOHKpEeTH3alulo, a0CTparupoBaHUE U AaHAJIOTHI0, (OPMHUPYET KpPEaTUBHOE U KPUTHUECKOE
MBIIILJICHUE.

B xome m3yuenuss ydyeOHOro Kypca «Anredpa ¥ Hayala MaTeMaTHYECKOTO aHalln3a)
oOydaroluecss MOJy4YaloT HOBBIA ONBIT PELICHUS NPUKIATHBIX 337ad, CaMOCTOSITEJIBHOTO
IIOCTPOCHUS MaTeMaTHYEeCKUX MOJIEIEH peallbHbIX CUTyalUd, UHTEPIpPETalud IOJy4YEHHBIX
pELIEHUH, 3HAKOMSTCS C IPUMEPAMU MaTeMaTHYECKHX 3aKOHOMEPHOCTEH B NPUPOJE, HAYKE U
HCKYCCTBE, C BBIAAIOLIIMMUCA MATEMATHUYECKUMU OTKPBITUSIMU U UX aBTOPaMH.

VY4eOHbIl Kypc o0sajaeT 3HAYMTEIbHBIM BOCHUTATEIbHBIM ITOTEHIIMAJIOM, KOTOPBIH
peanu3yercss Kak uyepe3 ydeOHbI Marepuall, CHOCOOCTBYIOUIMI (HOPMHUPOBAHHMIO HAYYHOIO
MHUpPOBO33pEHHUS, TaKk M uepe3 crneunpuky y4eOHOW  JIeATeNbHOCTH, TpeOyromei
MPOJIOJDKUTENIBHOM  KOHLEHTpPAllMM  BHUMAaHUS, CaMOCTOSTEIbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YEHHbIN pe3yibTar.

B ocHoBe meroauku o0ydeHus anredpe M HayajgaM MaTEeMaTHYECKOrO aHallu3a JIEKUT
JEeSTENIbHOCTHBINA MPUHIUT O0yUEHUSI.

B ctpykType yuebHOro Kypca «Anredpa u Hayana MaTeMaTHYeCKOTO aHaTN3a» BBIJICICHbI
CIIEIyIOIINE COJEepKaTeNbHO-METOAUYECKHe JHHUM: «Yucna U BblUKCICHUS», «DYHKIMH U
rpadukmny, «YpaBHEHHUS U HEpaBEHCTBa», «Havama maTemaTnyeckoro ananmsay, «MHOXKECTBA U
Joruka». Bce OCHOBHBIE CONEP)KATEIBHO-METOANYECKUE JIMHUM H3Y4arOTCsl Ha NPOTSHKEHUU
JBYX JIeT oOy4eHMs Ha ypOBHE CpPEIHEro o0Iero oOopa3oBaHMs, €CTECTBEHHO IOMOIHSISA IPYT
JIpyra ¥ IOCTETEHHO HACBIIASCh HOBBIMM TeMaMH U pasjaenamu. JlaHHbIH ydeOHBIH Kypc
ABIIIETCS. WHTETPAaTUBHBIM, IIOCKOJIBKY OOBEAMHSIET B ce0e CcoJepiKaHue HEeCKOJIbKUX
MaTeMaTHYECKUX JMCUUIUINH, TAaKUX Kak anreOpa, TPUrOHOMETpPHs, MaTeMaTHYeCKU aHalu3,
TEOpHsl MHOXKECTB, MaTemMaThyeckas joruka u npyrue. [lo mepe Toro kak oOydaromiuecs
OBJIaJIEBAlOT BCE Oosiee MIMPOKMM MaTeMAaTUYECKHUM allaparoM, y HHUX IOCJIeI0BaTEIbHO
dbopMupyeTcss U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MaTeMaTHYEeCKyl0 MOJIENb pPeaJbHOU
CUTyallid, MPUMEHATh 3HAHUS, MOJTYYCHHBIE MPU U3YUYEHUH Y4eOHOTO Kypca, A pelieHUs
CaMOCTOSITENIbHO CPOPMYIMPOBAHHONH MaTeMaTH4eCKOH 3afaud, a 3aTeM HHTEPIPETHPOBATH
CBOM OTBET.



CopepxarenpHo-MeTOAMYEeCKass  JUHUS  «Yucna W BBIUMCIEGHMS)  3aBEpIIAET
(dbopMUPOBaHNE HABBIKOB HCIIOIH30BAHUS JCHCTBUTEINBHBIX YHUCEN, KOTOpOE OBLIO HAYaTO Ha
YpOBHE OCHOBHOTO 00Iero obpazoBanus. Ha ypoBHe cpeanero odmiero o0pa3oBaHus 0c000€
BHUMaHue yaemnseTcss GOpMHUPOBAaHUIO HABBIKOB PAIlMOHAJBHBIX BBIYMCICHUH, BKIIOYAIOUINX B
ce0sl UCIONBb30BaHUE PA3TUYHBIX (OPM 3aMUCH YKCIa, YMEHHE AeNaTh MPUKUIKY, BBIIOIHATH
npUOIKEHHBIC BRIYUCIICHUS, OIICHUBATh YHCIIOBBIC BRIPAKEHUS, pab0TaTh C MATEMATHUECKUMU
KOHCTaHTaMH. 3HAKOMBIE OOYYarONIMMCSI MHOXECTBA HATYPAJIbHBIX, IEIBIX, PAMOHAIBHBIX U
JNEHCTBUTENBHBIX YHCEN JOMOJHSAIOTCA MHOXECTBOM KOMIUIEKCHBIX 4Mcel. B kaxmom u3 aTux
MHO>KECTB PacCMaTPUBAIOTCA CBOWCTBEHHBIE eMy clielu(UYECcKue 3a/1auu U Olepaluu: JeJIeHne
HAIEJIO, OMNEPUPOBAHWE OCTATKAMH Ha MHOXECTBE IIeNIbIX YHCEN, O0cCoOble CBOMCTBA
palMoOHATBHBIX U UPPAIMOHATBHBIX YUCEN, apu(PMETUUYECKUE OIEepaluy, a TaKKe M3BICUYCHUE
KOpDHS ~ HAaTypaJbHOW CTENEHM HAa  MHOXECTBE KOMIUIEKCHBIX  4Hceld. bmaromaps
MOCNIEOBATEIbHOMY  PACIIMPEHHIO Kpyra HCHOJB3YeMbIX YHCET U 3HAaKOMCTBY C
BO3MOYKHOCTSIMHU UX MPUMEHCHHS JIJIsl PEIICHUS PA3IMYHBIX 33729 (POpMHUpYyeTCs MpeACTaBIcHUE
0 €IMHCTBE MAaTEMATUKH KaK HAYKH U €€ POJIM B IIOCTPOCHHUH MOJIETIEH peaibHOr0 MUPA, IIIUPOKO
UCIIONIB3YIOTCSI 0000IIEHIE U KOHKPETH3AIHA.

Jluans «YpaBHEHHS U HEPABEHCTBA» PEaTU3yeTCs] Ha MPOTSHKEHUH BCEro OOy4YeHHS Ha
YpPOBHE CpelIHero oOmero o0pa3oBaHUs, IOCKOJIbKY B KaxaoMm pazzaene I[IporpamMmbl
IPEIYCMOTPEHO pelIeHHe COOTBETCTBYIOUIMX 3aaad. B pesynpraTe o0ydaromuecs: OBIaeBaloT
pa3IMYHBIMM  METOJaMH pEUICHHS pPalHUOHAIBHBIX, HWPPALUOHANBHBIX, IOKAa3aTEJbHBIX,
Jorapu(pMUUECKUX U TPUTOHOMETPUYECKUX YPaBHEHMI, HEPABEHCTB M CHUCTEM, a TaKXKe 3a/ad,
coaepxamux mapamerpsl. [lomydeHHble yMEHMsI MIMPOKO HMCIOJIB3YIOTCS TPH HMCCIEIOBAHUU
(GYHKIMI C TTOMOIIBIO IPOU3BOIHOM, TIPH PEIICHUH MPUKIIATHBIX 33724 U 3a/1a4 Ha HaXO0XKJICHUE
HauOOJBIINX U HAMMEHBITUX 3HaYeHui GyHKIuu. [lanHas comepikarenbHas TUHUS BKIIOYAET B
cebst Takke (GOpMUPOBaHHWE YMEHUH BBIMONHATH pacu€Tel Mo (opmynaM, HpeodpazoBaHUs
PaIMOHATILHBIX, UPPAIMOHAIBLHBIX M TPUTOHOMETPHUYSCKUX BBIPAKEHUH, a TaKKe BBIPAKEHUH,
colepxammx creneHu u Jjorapudmel. bmaromaps u3ydeHuio anaredpandeckoro marepuana
MPOUCXOIUT JalibHEllllee pa3BUTHE AaNTOPUTMHUYECKOTO U aOCTPAaKTHOTO  MBIIUICHUS
oOydaromuxcsi, GOPMHUPYIOTCSI HAaBBIKU AETYKTHUBHBIX PacCyKICHHH, pabOThl C CHMBOJIBHBIMU
dbopmamu, TIpeICcTaBICHNUs] 3aKOHOMEPHOCTEH M 3aBUCHMOCTEW B BUJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeiaraet 3pPeKTUBHBIC HHCTPYMEHTHI [T PEIICHHS IPAKTHYECKUX U €CTECTBEHHO-
HAYYHBIX 3aJ1a4, HArJISAHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKa HAYKH.

CogepxatenpHo-MeToanueckass TuHUS «DyHKIMU U TpauKU» TECHO MepervieTaeTcs ¢
JPYTUMH  JUHUSAMH  Y4eOHOrO Kypca, TIOCKOJIBKY B  KakKOM-TO CMBICIEe  3aaaéT
MOCJIEIOBATEILHOCTh ~ M3Y4YEHUs1  Marepuana. V3ydeHue  CTENeHHOH, IOKa3aTeJIbHOM,
norapupMUUECKON U TPUTOHOMETPUYECKUX (YHKIUH, UX CBOMCTB U rpaMKOB, HCIOIH30BAHHE
GyHKIME Ui peleHusl 3a7ad W3 JPYTUX YYeOHBIX IMPEAMETOB U PEATbHOW JKU3HU TECHO
CBSI3aHO KaK C MaTEMaTHYECKUM aHAJIM30M, TaK M C pelIeHueM ypaBHEHUW W HepaBeHCTB. [Ipu
9TOM OOJBIIIOE BHUMAHHME yAenseTcs (OPMUPOBAHWUIO YMEHHS BBIpaXaTth GopMyIaMu
3aBUCHUMOCTH MEXY pa3IMYHbIMUA BETUYMHAMH, UCCIIEAOBATh MONTYYCHHbIE (YHKIIMH, CTPOUTH
ux Tpadukd. Marepuan STOH cojepKaTeNbHON JIWHWM HAleJIeH Ha pa3BUTHE YMEHHH U
HABBIKOB, MO3BOJIIOIINX BBIPaXKaTh 3aBHUCHMOCTH MEXIYy BEIMYMHAMH B Pa3IUIHON (opme:
aHAJTMTUYECKOM, TpadudecKoil U cJIoBecCHOHW. Ero wu3ydeHwme CcrmocoOCTBYyeT pa3BUTHIO
AITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTH K  OOOOIIEHHI0 W KOHKPETH3allWH,
WCIIOJIb30BAaHHUIO aHAJIOTUH.



CopepxarenbHas 1uHusa «Hayana mateMaTnyeckoro aHajan3a» MO3BOJIAET CYHIECTBEHHO
pacHIMpUTh KPYr KaK MAaTeMaTHYE€CKUX, TaK U MPUKIAJHBIX 3aJ]1a4, JOCTYIHBIX 00Yy4YaroluMCs,
TaK KaK y HHUX TMOSBISIETCS BOBMOKHOCTh CTPOUTH IPAQHUKHU CIOKHBIX (DYHKIUH, OMPEICNIATh X
HauOOJIbIIME U HAUMEHbIINE 3HAYEHUS, BBIYUCIATD IIoM@aau Guryp u oObEMBI Tel, HaXOIUTh
CKOPOCTHM U YCKOpEeHHs ImpoueccoB. JlaHHas cozepxaTeinbHas JIMHUAA OTKPHIBACT HOBBIC
BO3MOKHOCTH IIOCTPOCHHUSI MATEMAaTHYECKUX MOJEJIEeH pealbHbIX CHUTYyaluii, MO3BOJSET
HaxXOJIUTh HaWJIyylllee pelIeHHWE B NPHUKIAJAHBIX, B TOM YHCIE COI[MATbHO-?KOHOMHYECKHX,
3aJayax. 3HAKOMCTBO C OCHOBAaMH MAaTeMaTHUYECKOIO aHaiu3a CHOCOOCTBYET pa3BUTHIO
abCcTpakTHOrO, (hOPMATBLHO-JIOTHYECKOTO0 U KPEaTUBHOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUIN
pacro3HaBaTh MPOSBICHUS 3aKOHOB MAaTEeMaTUKH B HayKe, TEXHUKE U UcKyccTBe. OOydaromuecs
Y3HAIOT O BBIJIAIOIIUXCS PE3yJIbTAaTax, MOJYYEHHBIX B XOJI€ pa3BUTUS MAaTEMaTUKHU KaK HayKH, U
00 X aBTOpax.

CopepxarenpHO-MeTOAMYECKAs JHHHUS «MHOXECTBAa U JIOTHMKa» BKIIOYaeT B cels
AJIEMEHThl TEOPUU MHOXKECTB W MaTeMaTHYECKOM JIOTUKU. TeopeTHMKO-MHOKECTBEHHBIC
MPEACTABJICHHUS TMPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTEMaTHKH W MpeyiaraloT HamOosiee
YHUBEPCATbHBINA SI3bIK, OOBEAMHSIONIMI BCE pa3felibl MaTeMaTUKH U €€ MPUIOKEHHH, OHU
CBSI3BIBAIOT pa3Hble MaTEMaTUYECKHUE TUCIUIUIMHBI U UX IPUIIOKEHUs B efuHoe 1enoe. [loatomy
BOXHO JaTh BO3MOXXHOCTh OOy4YalOIMIEMYyCs TOHHUMAaTh TEOPETHUKO-MHOKECTBEHHBIM SI3BIK
COBPEMEHHON MaTeMaTUKU U HCIOJIb30BaTh €ro JUIsl BBIPAXKEHHUS CBOMX MbIciei. [pyrum
BaXHBIM IPHU3HAKOM MaTEMaTHKW KaK HayKH CJIeAyeT MPHU3HATh CBOWCTBEHHYIO €i CTPOroCTb
000OCHOBaHMN ¥ CJI€IOBaHHE OMNpeACNEHHBIM TpPaBUIaM IOCTPOCHMS JOKa3aTeNbCTB.
3HaKOMCTBO C DJIEMEHTAaMU MAaTEMaTUYECKOW JIOTUKU CIOCOOCTBYET PA3BUTHIO JIOTUYECKOTO
MBIIUICHUS O0YYaIOIINXCS, TTO3BOJISIET UM CTPOUTH CBOM PACCYXKIICHUSI HA OCHOBE JIOTUYECKUX
npaBuil, GOPMHUPYET HABBIKK KPUTUYECKOTO MBITILIICHUSI.

B yuebHom kypce «Anrebpa W Hayala MaTeMaTUYECKOTO aHalM3a» IMPUCYTCTBYIOT
OCHOBBI ~ MAaT€MAaTHYECKOTO  MOJCIHUPOBAHUSA, KOTOpPbIE  MPHU3BAHBI  CIOCOOCTBOBATH
(GOpMHUPOBAHUIO HABBIKOB TOCTPOCHHUS MOJIEJEH peaqbHbIX CHUTYallUid, HMCCIEIOBAHUS STUX
MoJieJiell ¢ TOMOIIBI0 ammapara anreOpbl W MaTeMaTHYeCKOro aHaiu3a, HWHTEpHpeTaruu
MOJIYYEHHBIX pe3yibTaToB. Takue 3aqaHusl BIUIETEHBbI B KXl W3 PA3[EOB MPOrPAMMBI,
MOCKOJIBKY BECh MaTepuall yueOHOTO Kypca MIMPOKO HCTOJIB3YeTCs NIl PEIICHUS MPUKIIATHBIX
3apad. [lpu pemieHuMM peanbHBIX MPAKTUYECKUX  3a7ad  OOydaromuecs pa3BHBAIOT
HaOI0IaTEIbHOCTh, YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOIB30BATh
aHaJIOTHI0, 0000IIaTh M KOHKPETH3UPOBaTh Mpoliemy. JlesTensHOCTh MO (OPMHUPOBAHUIO
HABBIKOB PEIICHHS MPUKIIATHBIX 33/1ad OPTaHU3yeTCs B MIPOIIECCEe U3YUEHUS BCEX TeM yueOHOTO
Kypca «AnreOpa 1 Hayajla MaTEMaTUYECKOTO aHATTN3ay.

Ha usydenue yueOHOro Kypca «Anredpa u Hadyajga MaTeMaTHYECKOTO aHaTN3a» OTBOIUTCS
272 ygaca: B 10 xmacce — 136 yacoB (4 uwaca B Henemwo), B 11 kmacce — 136 yvacoB (4 gaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BBIYUCICHUSA

Panmonanbupie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuouieckue apodu. Ilpumenenue apoOeil 1 MPOLEHTOB I pEIIeHUs IPUKIaIHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaTbHON KU3HHU.

JeiictButenpHbple uncia. PanuoHanpHble M UppalMOHANbHBIE Yucia. ApudMmeTHyeckue
OIepalyy C JECUCTBUTEIBHBIMU 4YuCIaMU. MOZyib NEUCTBUTEIBHOIO YHMCIIA U €r0 CBOWCTBA.
[TpuOn>kE€HHbIE BBIUMCIICHUS, IIpaBWJIa OKPYIJIEHMs, MNPUKHUJKA U OLEHKa pe3ysbrara
BBIYMCIICHUM.

Crenensb ¢ nenbsiM nokasateneM. bunom HeroTona. Mcnonb3oBanue noaxossuieit popmsl
3anMucH JEHCTBUTENBHBIX YUCEN JUIsl PELICHUs TPAKTUYECKUX 3a]1a4 U [IPEICTaBICHUS] JaHHBIX.

ApudpmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHHU U €ro CBOMCTBA.

CreneHp ¢ palMOHANBHBIM IIOKa3aTelleM U €€ CBOWMCTBA, CTENEHb C JACHCTBUTEIbHBIM
MIOKa3aTeJIeM.

Jlorapudwm gucia. CBoiicTBa Jiorapudma. J[ecaTHIHBIC U HATYpATbHBIC JIOTAPUPMBI.

CuHyc, KOCUHYC, TAHT€HC, KOTAHI'€HC YHUCIIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxnaecTBa M TOXKIECTBEHHbIE IpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCMIIbHBIE YypaBHEHUS U ypaBHEHUs-cIeACTBUsL. HepaBeHCTBO, pellieHre HepaBeHCTBa.

OCHOBHBIE METO/IbI PELICHHUS LIETBbIX U JPOOHO-pallMOHAIBHBIX YPaBHEHUN U HEPaBEHCTB.
MHorounessl OT OJHOM NEpeMEHHOH. JleneHue MHOroudjgeHa Ha MHOTOUWIEH C OCTAaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu kodddumnuentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUM, COJIEPIKAIUX CTENEHH U KOPHH.

HppanuonaneHele  ypaBHeHUs. (OCHOBHBIE METOABI PEUICHHMsS  HPPALMOHAIBHBIX
YpaBHEHUM.

[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS T0KA3aTEeIbHBIX YPAaBHEHHUI.

[TpeobpazoBaHue BbIpaKeHHM, ColepKalIiX Jorapudmsl.

Jlorapupmuueckue ypaBHeHHS. OCHOBHBIE METOABI PELICHHUS JIOTapu(PMUUECKHX
YpaBHEHUM.

OcHoBHble TpHUroHOMeTpuueckue (opmynsl. [Ipeobpa3oBaHue TPUTOHOMETPHUUECKHUX
BBIPAKEHMI. Pellienre TpuroHoMeTpu4ecKuX ypaBHEHHM.

Pemenne cucrem JMHEMHBIX ypaBHEHUH. Marpuiia CUCTEMBbI JIMHEWHBIX YpPaBHEHUM.
Onpenenurens MaTtpuipl 2X2, €ro TeOMETPUUYECKUH CMBICI M CBOMCTBA, BBIYMCIEHUE €T0
3HA4YEeHUs], IPUMEHEHUE ONPEIEIUTENS JUIsl PELICHUS] CUCTEMBI JIMHEHHBIX ypaBHeHUU. Pemenue
MPUKJIAJAHBIX 337a4 C TOMOIIBIO CUCTEMBI JJUHEWHBIX ypaBHEHUU. VccienoBanue moCTpOEHHOU
MOJIEJIM C TOMOLIBIO0 MAaTPHUIL U ONIPEAETUTEINIEH.

ITocTpoeHne MaTeEMaTHUECKUX MOJENEH PEeaJbHOM CUTyallud C TMOMOINBIO YPaBHEHHMH U
HepaBeHCTB. [IprMeHeHHne ypaBHEHUN M HEPAaBEHCTB K PELIEHUI0 MaTeMaTMYeCKUX 3afad U
3a]a4 U3 pa3IU4HbIX 00JacTel HayKu U pealbHOM JKU3HH.

DOyHKUUM U rpapuku

OyHKIMs, crnocodbl 3anaHus (QyHKiuu. B3ammuo obOpatnblie (yHxiuu. Kommosuius
byakuuid. ['paduk Gyakuu. InemeHTapHble TpeoOpa3zoBanus rpaduKoB PyHKITUH.



OO6nacth onpeeneHns 1 MHOXKeCTBO 3HaueHnd GyHkuuu. Hymu ¢ynknuu. [ITpomexyTku
3HaKonocTossHCTBa. YETHble n HeuéTHble QyHKuuu. Ilepmommueckue ¢ynkuuu. [IpomexyTku
MOHOTOHHOCTH (pyHKIIMU. MakcuMyMbl U MUHUMYMBI (yHKIMU. Hanbomnbiiee U HauMeEHbIIee
3HaYeHUs PYHKIIMH HA TIPOMEXKYTKE.

Jluneitnasi, kBaApaTU4HAsA U IPOOHO-TMHEHHAS PYHKIMH. DIIEMEHTapHOE UCCIIEOBAHNE U
MOCTPOCHUE UX TPAPHKOB.

Crenennast QpyHKIMS ¢ HATypalbHBIM M IEJNBIM IMOKaszareiaeMm. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHs N-0il cTeneHu kak (yHKUMKM OOpaTHOW CTENEHU C HATypalbHBIM
MIOKa3aTeJIEeM.

[TokazarenbHas U Jorapudmuueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonp3zoBanue
rpadukoB QYHKIMIA TSI pEIICHUsT ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYXHOCTb, ONpPEIEICHHE TPUTOHOMETPUUYECKUX (PYHKIHN
YHMCJIIOBOI'O apryMEHTA.

@YHKIMOHATIbHBIE 3aBUCMOCTH B peaJIbHbIX IPOIECCaX U SBJICHUAX. I'papuku peasbHbIX
3aBUCHMOCTEH.

Hauyana maTemMaTnyeckoro aHajamsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHuUs MOCIE0BaTeNbHOCTEH. MeTo1 MaTeMaTH4eCKOn
UHAYKIUU. MOHOTOHHBIE M OTpPaHUYEHHBIE IOCIEA0BaTENbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHaJIM3a KaK aHajln3a OECKOHEUHO MaJIbIX.

Apudmerndeckass U reoMeTpuueckas mporpeccud. beckoHedHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OeCKOHEYHO YOBIBAIOIIEH €OMETPHUECKON MPOTrPEeCcCHU.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yumcino e. dopMmyna CIOXKHBIX MPOLEHTOB.
Hcrnonbs30BaHKe NPOTPECCUU Il pELIEHUS PEAIBHBIX 3a7a4 IIPUKIIATHOTO XapaKTepa.

HenpepriBuble (yHKIMH W UX cBoiicTBa. Toukw paspbiBa. ACHUMOTOTHI TpaduKOB
¢dbyukuii. CBoiicTBa (YHKIIUN HENMPEpBIBHBIX HAa OTpe3ke. MeToJl WHTEPBAJIOB I PEIICHHUS
HepaBeHCTB. [IprMeHeHne CBOMCTB HEeNPEephIBHBIX (YHKIIUH JIsl pelIeHus 3a/1a4.

[lepBas u BTopas npousBoHble GyHKIMH. OnpenesacHue, TeOMETPUIECKU U (GU3NIeCKUi
CMBICT POU3BOAHON. YpaBHEHHUE KacaTeNbHOU K rpaguKy QpyHKIHUH.

[TpousBoaHbie dreMeHTapHbIX QyHKIUN. [Ipon3BoaHAsS CyMMBI, POU3BEICHHS, YACTHOTO
Y KOMIO3UIIMU (QYHKIUH.

MHoxkecTBa M JIOTHKA

MHoXecTBO, onepaluyd HajJ MHOXXECTBaMU U MX cBoiicTBa. [{uarpammbl Diinepa—BeHHa.
[IpuMeHeHrne TEeOpEeTUKO-MHOKECTBEHHOIO amnmnapara JJisg ONUCAHUS PEabHBIX MPOLECCOB U
SBJICHUH, IPU PELICHUH 3a]1a4 U3 IPYTrUX YyUeOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO  MaTeMaTHMYeCKOro  OObEKTa,  CIEACTBHE,
JI0Ka3aTelIbCTBO, PABHOCUJIbHBIE YPABHEHUSI.

11 KJIACC

Yuciia v BEIYMCIECHUS

Harypanbable u mensle uucna. [IpumeHeHHMe NpPU3HAKOB JEIMMOCTH LEIBIX YHCEll,
HanOonpmmi oot nenutens (nanee — HOJl) m Hanmensiee odmee kpatHoe (mamee — HOK),
OCTaTKOB TI0 MOJTYJIIO, aliropuT™Ma EBKmIa 115 pereHus 3a1a4 B ETbIX YUCIIAX.

KommiekcHple uymcna. AnreOpandeckas W TpUTOHOMETpuueckas (opmbl 3ammcu
KOMIUIEKCHOTO 4Yucia. ApupMETHIECKHE ONEepalud ¢ KOMIUIEKCHBIME Ynciamu. M3o0paxkeHue
KOMIUIEKCHBIX YHCEJI Ha KOOpIAUHATHOM mtockocTh. dopmyna MyaBpa. KopHu N-oii cTenenu u3



KOMIUIEKCHOTO 4ucna. [IpuMeHeHHe KOMIUIEKCHBIX 4YHCeNl sl pelieHus (GU3NYecKux u
F€OMETPUUYECKUX 3a1a4.

YpaBHeHusI 1 HEPaBEeHCTBA

Cucrema 1 COBOKYNHOCTb YPaBHEHUW U HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI -
ciencTBusi. PaBHOCUIIbHBIE HEPABEHCTBA.

OT16op KOpHEH TPUTOHOMETPUYECKUX YpPABHEHUH C MOMOILIBI0 TPUTOHOMETPUUECKOM
OKPY’KHOCTH. PerieHue TpuroHoMeTpuyeCcKuX HEPaBeHCTB.

OcHOBHBIE METOJIbI PEILIEHUS TOKA3aTENbHBIX U JIOrapu(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPALUOHAIBHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABl  pELIEHUS CUCTEM U  COBOKYIIHOCTEH  pallMOHAJbHBIX,
UpPpaMOHATBHBIX, TOKA3aTEIbHBIX U JIOTapU(PMUUECKUX YPAaBHECHHH.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IAPAMETPAMH.

[IpuMeHeHre ypaBHEHU, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEeMAaTHYECKUX 3a1ad U
3aJa4 M3 Pa3IMYHBIX OOJIACTeH HAyKH M DPEATbHON JKW3HM, WHTEPIPETALHUS IOTyYSHHBIX
pe3yabTaToB.

DOyHKIUH U rpauKu

I'paduk kommosuun QyHkuuii. I'eomerpudeckue oOpasbl ypaBHEHHI U HEPABEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpapuKH.

['padmyeckue MeTONbI pEIICHUS YpaBHEHUH M HepaBeHCTB. [paduueckue MeTombl
pelIeHus 3a/1a4 ¢ mapaMeTpaMu.

Ucnonb3zoBanue rpadukoB (QyHKIUN A7 HCCIEIOBAHUS IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT IPU PELICHUH 3a/1a4 U3 IPYruX yUeOHBIX MPEIMETOB U PEATbHOU KU3HHU.

Havana maTeMaTH4eCKOro aHAJIM3a

[TpuMeHeHHe MPOM3BOAHOM K UCCIEI0BaHUIO (PYHKIIUNH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxxnenrne HanOobIIero 1 HAMMEHBIIIETO 3HAUYEHUN HEMTPEPHIBHON (DYHKITMM Ha OTPE3KE.

IIppuMeHeHne NPOM3BOMHOM JUIS HAXOXKJICHHS HAWIYYIIErO DPEIICHUS B IPHUKIAJIHBIX
3ajadax, Ui OIpENeNIeHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3aJAaHHOro (opMyiaod win
rpauKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO MepBooOpa3HbIX. [lepBooOpaszHbie AMeMEHTapHBIX
¢yukuuil. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Wurerpain. I'eomerpuyeckuii CMbICI UHTErpaia. Belyucienue onpenenéHHoro uHrerpaina
no ¢popmyine Hetorona-Jleitouuna.

[IpumeHeHue uWHTerpana JUisl HAXOXKJAEHUS IUIOMAaAed IJIOCKuX @uryp u o0bEMOB
F€OMETPUYECKHX TEJ.

[Tpumeps! pemennit auddepeHnrnanbHbIX ypaBHeHHH. MaTeMaTHuecKoe MOJIEIMPOBaHUE
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU(PepeHINaTbHBIX YPaBHEHUH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA VYYEBHOI'O KVYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpaaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MMO3UIUU  OO0YyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHa POCCHICKOro OOIIECTBA, MPEACTABICHUE O MaTEMaTHUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUH, NPOIEAYyp TpakJaHCKOTO oOIecTBa
(BBIOOpPBI, OMPOCHI U JAPYroe), yMEHHE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTHUTYTAMH B
COOTBETCTBUU C UX (PYHKIUSIMHU U Ha3HAYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OpMHUPOBAHHOCTh POCCUNMCKON T'PakJTaHCKON MIEHTUYHOCTH, YBaXKEHUS K MPOILIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JIOCTUKEHHUSIM POCCUUCKUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJbI, UCIOJIb30BAHUE 3TUX JIOCTUKEHUN B
JIPYTUX HayKax, TEXHOJIOTHUAX, cepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HAHHWE  JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapojaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3THUECKOr0 MOBEICHMUSI, CBI3aHHOIO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTH>KCHUI HAyKHM U ACSTENbHOCThIO YUYEHOIO, OCO3HAHHE JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOMYMUBOTO OYAYIIETO;

4) 3cTeTH4eCKOro BOCTIMTAHUA:

ACTETUYECKOE  OTHOLIEHWE K  MHUpPY, BKJIOYas  O3CTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, peHIeHH, pacCyXIeHUH, BOCIPHUUMYUBOCTh K
MaTeMaTUYECKUM acTieKTaM Pa3IUnYHbIX BUJIOB UCKYCCTBA,

5) pu3uveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS MMPUMEHSATh MaTeMaTHUECKHE 3HAHUS B UHTEpecax 3J0POBOTO
u Oe3omacHOro oOpasza *H3HH, OTBETCTBEHHOE OTHOILIEHME K CBOEMY 3/I0POBBIO (310pOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, peryisipHas Gpu3ndeckas akTUBHOCTB),
¢u3nYeCcKOe COBEPILICHCTBOBAHUE MTPH 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOM 1€ATEIbHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYIly, OCO3HAHHE IIEHHOCTH TPYI0Jt00Us, UHTEpeC K pa3iuuHbIM cepam
poeCCHOHAIBHON ACSTEIIBHOCTH, CBS3aHHBIM C MaTEMaTUKOW W €€ MPUIOKEHUSIMH, YMECHUE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynaymied mpodeccut W pearn30BBIBATH COOCTBEHHBIC
JKU3HEHHBIC TJIaHBI, TOTOBHOCTh M CIOCOOHOCTh K MAaT€MaTHYeCKOMY OOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTHYECKON HANPaBJICHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYphl, MOHUMAHUE BIUSHUSA COIMAIBHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSIHME NPHUPOJHOM M COLHMAIbHOW Cpefbl, OCO3HAHUE
100aTbHOTO  XapakTepa  JKOJOTMYECKMX  MpoOjeM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUN JUIsl pelieHus 3ajjad B 00JacTU OKpY’KaloUleil cpelpl, MiIaHUpOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JIsl OKPYKAIOLIEH Cpeibl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTHUKH, TOHUMAHME MaTEMAaTHYECKONH HayKH Kak chepsl
YeJI0BEUYECKON JESTEIbHOCTH, 3TANOB €€ pa3BUTUS U 3HAYUMOCTHU JUIS pa3BUTHS LIMBUIIU3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyJIbTYPOU KaK CPEICTBOM IO3HAHMS MUPA,
TOTOBHOCTH OCYILECTBIIATH POCKTHYIO M UCCIIEN0BATEIbCKYIO NE€ATEIbHOCTh MHANBHYaIbHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHHBePCcAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

BBISBJIAITh M XapaKTEpPU30BATh CYLIECTBEHHbIE INPHU3HAKM MaTEMAaTUYECKUX OOBEKTOB,
HOHATUHM, OTHOWIEHMH MEXAY MOHATUAMHU, (OpPMyIUpOBaTH ONpEAEICHUsS MOHATHH,
YCTAaHABJIMBATh CYIICCTBEHHBIH NpPHU3HAK KIACCH(HUKAIMKA, OCHOBAHUS Ui 000OUICHHA W
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIHMPOBAaTh W IpPeoOpa3oBbIBATh CYXKIEHHs: YTBEpIUTEIbHbIE U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00I1E, YCIOBHBIE;

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOpEUHUs B (akTax,
JaHHBIX, HaAOMIOJEHUSIX U  YTBEPXKICHHUSX, MpeajaraTb KpPUTEPUU IS BBISABICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUMIA;

JIeJIaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACIYKTHUBHBIX U MHIYKTHBHBIX
YMO3aKJII0YEHUH, YMO3AKIIIOUEHUH 10 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MAaTEMATUUYECKUX YTBEPKACHUU (IIpsIMblEe U
OT TPOTHUBHOIO), BBICTpaMBAaTh AapryMEHTAllMIO, NPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CY)KJIEHHSI U BBIBOJIbI;

BbIOMpaTh CrHoco0 pemieHns YydyeOHOM 3agaud (CpaBHMBAaThb HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh Hauboyee MNOAXONAIMI C Y4ETOM CaMOCTOSITENIbHO BBIJIEICHHBIX
KPUTEPHEB).

ba3oBble uccienoBare/bCKue 1eHCTBHA:

MCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEN0BATENbCKUIM MHCTPYMEHT MO3HAHUA, (OPMYIUPOBATh
BONPOCH], (PUKCHPYIOIIME MPOTUBOpEUHE, MNpoOJIeMy, YCTaHABIMBAaTh HCKOMOE M JIaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIMI0, MHEHHE;

IIPOBOAMTH  CAMOCTOSITEJIbHO — CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEAOBAHHUE IO
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTU4YeCKOro OObBEKTa, SBJICHHS, IPOLECcCca, BBISIBICHUIO
3aBHCUMOCTEH MeXIy 00beKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSITENIbHO (hOPMYyIUpPOBaTh 000OIIEHNS U BBIBOJBI 10 pe3yabTaTaM MPOBEIEHHOTO
HaOJI0IeHNs, UCCIIEIOBAHMSI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyYEHHBIX PE3yJIbTaTOB, BHIBOJOB U
00001IeHNI];

IIPOrHO3UPOBATh BO3MOXHOE pPa3BUTHE MPOIlecca, a TAK)Ke BbIIBUTaTh MPEANOI0KEHUS O
€r0 pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISBJIATH JeUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI OTBETAa Ha BOIPOC U AJIS
pelleHus 3aauu;

BbIOMpaTh MHPOPMALMIO W3 HCTOYHUKOB pa3IMYHBIX THUIIOB, aHAJIU3UPOBATb,
CHUCTEMaTH3MpOBaThb M HWHTEPIPETUPOBATh MHOOPMAIMIO PA3IUYHBIX BUAOB U (HopMm
IIPEJICTaBIICHHUS,



CTPYKTYpUpOBaTh  HMHGpOpMALMIO, MpPEACTaBIATh €€ B pa3IMuHbIX  (opMax,
WILTIOCTPUPOBATH IpaUyuEcKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPHUSM.

KoMMyHUKAaTHBHBbIE YHHMBepcAIbHbIe yueOHbIe AeiicTBUSA

Oo0menne:

BOCIIPUHUMATh M (OPMYIMPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LIEISAMH
OO0IIeHHs, SICHO, TOYHO, TPAaMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaX, JdaBaTb TIMOACHCHUA II0 XOAY pClICHUA 3adadd, KOMMCHTUPOBATH HOHy‘-ICHHBIfI
pe3ysbTar;

B XO0JZle 00CYXIEHHS 3a7aBaTh BOIPOCH IO CYIIECTBY OOCYXIAaeMOH TeMbI, IpOOIEeMBI,
penraeMoi 3a1auu, BHICKA3bIBATh MJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOH
CYKACHUA C CYXIACHUAMH APYIrUX YYaCTHUKOB AHajIora, O6H3py‘)KI/IBaTI) pas3inuue U CXoACTBO
MO3UINH, B KOPPEKTHOH hopMe GOpMYyITMPOBATH Pa3HOTIIACHS], CBOU BO3PAKEHUS;

IPE/ICTAaBIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIEPHMEHTa, MCCIEIOBAaHMS, IPOCKTa,
CaMOCTOATENIFHO BBIOMPATh (opMar BBICTYIUICHHS C y4ETOM 33/a4 NpPE3CHTAMH |
0COOEHHOCTEHN ayAUTOPHH.

PeryisiTuBHBIC yHMBepcaibHble y4eOHbIe AeiicTBUSA

Camoopranu3anus:

COCTaBJIATh IUIAH, QJITOPUTM pELICHUS 3ajaud, BbIOMpaTh CrOcO0 peleHus ¢ y4EToMm
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHThI pelIeHUH ¢ yu€TOM HOBOM MH(pOpMaLIUK.

CaMOKOHTPOJ/I1b, SMOLUOHAIBHBIH MHTEJIEKT:

BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMBbIX JEUCTBUN
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3yIbTaTOB, BIAAETh CIOCOOaMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3YJIbTaTa PEIICHNS MaTEMaTUUECKOH 3a7auu;

NpEeIBUIETh TPYJHOCTH, KOTOpPbIE€ MOTYT BO3HMKHYTH NPH PEIICHUHU 33/1a4M, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIBLCTB, JAHHBIX, HAlJICHHBIX OIMIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBaTb COOTBETCTBHE pe3yibTaTa MLEIM M YCIOBHUSIM, OOBSICHATH HPUUYMHBI
JOCTMDKEHUSI WM HEJOCTHXKEHHsI pe3yIbTaTOB JEATeNIbHOCTH, HAaXOAWTh OLIMOKY, JaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITeJIbHOCTh:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThI IpU
pemieHMH y4eOHBIX 3a/a4, NpPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpTaHU3aIMI0 COBMECTHOW PAaOOTHI, paclpeaessiTh BHABI padoOT, TOTOBAPUBATHCS, OOCYXKIATh
MIPOIIECC U PE3YIbTAT pabOThI, 0000IIaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboTsl (00CYXIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
HITYPMBI» U HWHBIE), BBIMOJHATH CBOIO 4YacTb PabOThl M KOOPAMHUPOBATH CBOM JEHCTBHS C
IpYTMMH YI€HaMHd KOMaHJbl, OLIEHMBAaTh KayeCTBO CBOET0 BKJIaJa B OOIMIMHA MPOIYKT IO
KpUTEpUIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATbBI



K xonmy oOyuenuss B 10 kiacce oOydaromuics TMOMYYUT CICAYIONIHNE MPEIMETHBIC
pe3yJbTaThl 1O OTICIBHBIM TeMaM padoyeil mporpaMmbl yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTUYECKOI0 aHaJIn3a:

Ymuciia 1 BBIYUCICHUSA:

CBOOOJHO ONEPUPOBAThH MOHATUSMU: PALMOHAIBHOE YHCIIO, OECKOHEUHAs! TIepUoAnYecKas
IpoOb, MPOIEHTHI, WPPAMOHAIBHOE YHCIO, MHOXKECTBA PAIMOHAIBHBIX W JCHCTBUTEIHHBIX
qKCesl, MOAYJIb IEHCTBUTEIBHOIO YHCIIA;

MPUMEHSTH IPOOH U MPOIEHTHI AJIs PEIICHUs MIPUKIAIHBIX 33a/1a4 U3 PA3IMYHBIX OTpaciieit
3HAHUU U peaJbHOU KU3HU;

OPUMEHATh TPUOIIKEHHBIE BBIYUCICHUS, MPaBHJIA OKPYIJICHUS, MPUKUIKY M OLEHKY
pe3yJibTaTa BEIYMCIIEHU;

CBOOOZHO OMNEpUPOBATH IOHSATHEM: CTEMEeHb C IeJIbIM IO0Ka3aTelieM, HCIO0Jb30BaTh
NOAXOANIYI0 (OpMY 3alUCH JIEHCTBUTENBHBIX YHUCET ISl PEIIeHHs MPAaKTHYEeCKUX 3a7ad U
IIPEJICTaBICHUS JaHHbBIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYPAIbHOM CTETICHH;

CBOOOJHO OTEPUPOBATH MOHATHUEM: CTETIEHb C PALIMOHAIBLHBIM ITOKA3aTeleM;

CBOOOZHO ONEpUPOBATH IMOHATUSMU: JorapudmM 4Yucia, NECATHYHBIE W HATypajbHbIC
J0TapuQMBbI;

CBOOOZHO ONEpPUPOBATH MOHATHSIMHU: CHUHYC, KOCHUHYC, TAHT€HC, KOTAHI'€HC YHCIOBOIO
apryMeHTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAHI'€HC YUCIOBOTO apryMEHTA.

YpaBHeHusI U HepaBeHCTBa:

CBOOOZHO  ONEpUpPOBaTh  IMOHATHSAMHU:  TOXKJIECTBO, ypaBHEHUE,  HEPaBEHCTBO,
PaBHOCWJIbHBIE YPAaBHEHUS U YPABHEHUS-CIEACTBUS, PABHOCUIIbHbIE HEPABEHCTBA;

OPUMEHSTh pa3IUYHbIe METOAbl PEIICHUS PAMOHATBHBIX M JIPOOHO-PAIMOHATBHBIX
YpaBHEHUH, IPUMEHATh METOJ] HHTEPBAJIOB ISl PEIICHNS] HEPABEHCTB;

CBOOOZHO ONEpPUPOBATh MOHATHUAMU: MHOTOWIEH OT OJHOM MEPEMEHHOM, MHOTOYJIEH C
HeNbIMA KO3 QUIMEHTaMH, KOPHM MHOTOWIEHA, MNPUMEHATh JeJeHHEe MHOrowjieHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera 11 pemenus 3anay;

CBOOOZHO ONEepUpoBaThb MOHSTHUSAMM: CHCTEMa JIMHEHWHBIX YpaBHEHUH, MaTpHla,
onpeAeNnuTeNb MaTpullbl 2 X 2 W ero TreOMeTPUYECKUH CMBICH, HCIOIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 Juis BBIYUCIEHUS €ro 3HAa4Y€HHUs, IPUMEHSTh ONPENEIUTENN I PEIICHUs
CUCTEMBI JIMHEWHBIX YPaBHEHHH, MOJEIMPOBATh pPEajbHbIE CUTyallUd C NOMOIIBI) CHCTEMBbI
JUHEHHBIX YpPaBHEHMH, HCCIEeIOBaTh IIOCTPOEHHBIE MOJEINW C TOMOUIbI0 MAaTpull U
ornpeenuTeNel, UHTePIPETUPOBATh MOIYYEHHBII pe3ylbTarT;

UCIOJIb30BaTh CBOMCTBA JIEMCTBUI C KOPHAMH JIJIs TpeoOpa3oBaHus BEIPaKEHUIH;

BBIMOJIHATh ~ MPEOOpa3oBaHUsl  YHMCIOBBIX  BBIPDAKEHHMH, COAEp)KAIIMX CTENEHH C
paloHaIbHBIM TIOKa3aTeNeM;

UCIIOJIb30BaTh  CBOWCTBA JIoTapu(MOB i  NIpeoOpa3oBaHusl  JIOTapUPMUUYECKHX
BBIPAKECHMUI;

CBOOOJTHO ~ OINEpPUPOBATH  MOHATHAMHU:  HppPALMOHANbHbIE,  IOKa3aTelbHbIE U
jJorapuMuyUecKue ypaBHEHMsI, HAXOJUTh WX PELIECHUS C MOMOIIbI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
WJIM OCYIIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TpUTOHOMETpudeckue (opMyasl i mpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKEHUH;



CBOOOZHO OMEpUPOBATH MOHSTHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPHUMEHATH
HE00XoauMbIe (POPMYIIBI TSl PEILICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpPaBHEHUIA,

MOJIENIUPOBATh pEAIbHBIE CUTyallMM Ha s3bIKE anreOpbl, COCTABIATH BBIPAKEHUS,
yYpaBHEHHUS, HEPABEHCTBA IO YCIOBUIO 3aJadyM, HCCIEI0BaTh IMOCTPOCHHBIE MOJEIH C
MCIIOJIb30BAaHUEM arrapaTa aareopsbl.

DyHKIUHA U ITPaPUKH:

CBOOOJTHO OMEpPUPOBATh MOHATUAMHU: (DYHKIHMSA, CHOCOOBI 3aJaHusl (YHKLIUH, B3aUMHO
obpatHble (QYHKIUH, KOMIO3UIMsS (PYHKIUH, rpaduK (QYHKIMH, BBIMOJIHATH AJIEMEHTapHbBIC
npeoOpa3zoBanusi rpaduKoB QyHKIIHIH;

CBOOOJTHO OMEpPUPOBATh MOHATUSAMHU: OOJIACTH ONPEACICHUS M MHOXKECTBO 3HAYCHUI
byHKUIMY, HYTH QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOZHO OINEpPUPOBATH MOHATUAMU: YETHBIE M HEYETHBIE (PYHKIMH, NEPUOAUYECKUE
GyHKIIMM, TPOMEXKYTKM MOHOTOHHOCTH (DYHKIUH, MaKCUMyMbl W MHHHMYMBI (YHKIIUH,
HauOOoJIbIIIee U HAMMEHBIIIEEe 3HAaUeHNE (DYHKITUU HA POMEKYTKE;,

CBOOOJTHO OTEPHPOBATH TMOHSATHSAMHU: CTENEHHass (DYHKIHMS C HATypIbHBIM U IEJIBIM
nokasaresnem, rpaguk cTerneHHOW (YHKIMM C HaTypalbHBIM U IENBIM IOKa3aTeneM, rpadux
KOpPHsI N-O CTeNeHU KaK (PYHKIIMH 0OpaTHOW CTENEHH C HATypaJIbHBIM IMOKa3aTelNeM;

ONEepPHPOBATh TOHATHAMH: JMHEWHAs, KBaJpaTW4YHAs W JAPOOHO-THHEHHass (QyHKIUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHHUE U TIOCTPOCHUE UX TPa(pUKOB;

CBOOOJHO OMEpUPOBATh MOHATUSIMH: MOKa3aTelbHas U Jorapupmudeckas QyHKIUH, UX
CBOIiCTBa U TpaUKH, UCMOIB30BATh UX IPa(UKH JIJIs pEIIeHHs YPaBHEHUN;

CBOOOJTHO ONEpUPOBATh MOHSATHSIMU: TPUTOHOMETPHUYECKAs OKPYKHOCTh, OIpENeIeHUE
TPUTOHOMETPHUYECKUX (PYHKIUH YHUCIIOBOTO apryMEHTa;

UCIMOJb30BaTh Ipaduku (QYHKIMHA A7 UCCIEIOBaHMS MPOLIECCOB M 3aBUCUMOCTEH mpu
peLIeHNH 3aJad U3 JPYruX y4eOHbIX MPEIMETOB M pealbHOW KHU3HM, BbIpakaTh (opMyIaMu
3aBHCUMOCTH MEX/1y BeTUUYNHAMH;

Hauyana MmaTeMaTH4eCKOro aHAJIN3a:

CBOOOJTHO OIEPUPOBATH MOHATUAMU: apUpMeTHdecKas U TeoMeTpuYecKas Hporpeccus,
0eckOHEeuHO yObIBarolasi reOMeTpUUecKas Mporpeccusi, TMHEHHbIA U SKCIIOHEHIUAIbHBIN POCT,
(dopMyIa CI0XHBIX MPOIIEHTOB, UMETh NIPECTABICHNE O KOHCTAHTE;

UCTIOJIB30BaTh MPOTPECCHH JUIS PEHICHUS PEATBbHBIX 33/1a4 MPUKIAIHOTO XapaKTepa;

CBOOOJTHO ~ ONEpUPOBaTh  MOHATUSAMH:  IOCJIEIOBAaTEbHOCTh, CHOCOOBI  3a/JaHus
MOCJIEeI0BAaTeIbHOCTENH, MOHOTOHHbBIE M OIpaHMYEHHBIE 11OCIIe0BATEIbHOCTH, TOHUMATh OCHOBBI
3apOXKICHHUS] MaTEMAaTHIECKOTO aHaIM3a KaK aHaIn3a OECKOHEYHO MaJIbIX;

CBOOOJTHO OTIEPHPOBATH MOHATUSMH: HENPEpBIBHBIC (DYHKIIMH, TOYKH pa3pbiBa Tpaduka
(GyHKLIMHU, aCUMIOTOTHI Tpaduka QyHKINY;

CBOOOJTHO OIEpPHPOBATh MOHATHEM: (DYHKIHMS, HENpepbIBHas Ha OTpe3Ke, NMPUMEHSTh
CBOICTBa HEMPEPBHIBHBIX (QYHKIIHMH JJIsl pelIeHus 3a/1a4;

CBOOOJTHO OTEPUPOBATh TMOHITHUSAMHU: TIepBas W BTOpas TPOHM3BOJHBIE (HYHKIIHH,
KacaTenbHas K rpaduky QpyHKINY,

BBIYUCIIATh TPOU3BOJHBIE CYMMBI, INPOU3BENEHUS,, YaCTHOTO W KOMIIO3UIUH JIBYX
GyHKIWH, 3HATH TIPOU3BOTHBIE SJIEMEHTAPHBIX (PYHKIIUI,

UCTIOJTF30BaTh TE€OMETPUICCKHIA U (PU3UIECKUIN CMBICI IIPOU3BOIHOM ISl PEIICHHS 3a/1a4.

MHuoxecTBa M JIOTHKA:

CBOOOJTHO OTIEPHPOBATH MOHATHIMU: MHOXECTBO, OTIEpAIIMU HaJl MHOXKECTBAMH;



HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aImapar JUisl ONUCAaHUsS PealbHBIX MPOLECCOB
U SIBJIGHUH, IPY PELICHNH 33/1a4 U3 JPYTrUX y4eOHBIX IPEIMETOB;

CBOOOJTHO ONEpUPOBATh TMOHATHAMH: OIpEIeNeHHe, TEopeMa, YpaBHEHHE-CIEICTBHE,
CBOWCTBO MaTeMaTU4ecKoro OOBEKTa, [JOKa3aTelbCTBO, PpAaBHOCWIbHBIE ypaBHEHHUS U
HEPABEHCTBA.

K xonnmy oOyuenus B 11 kJacce 0Oy4aroIIMiCs MOMYYHUT CIEAYIOIIME MPEIMETHBIE
pe3yJbTaThl 1O OTICIBHBIM TeMaM pabdoyeil mporpaMMmbl yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTHYECKOT O aHAJIN3a»:

Yucia ¥ BLIYMCICHUA:

CBOOOJTHO OIEPUPOBATH MOHATUSAMH: HATypajJbHOE W MEJ0€ YHCIO, MHOXECTBa
HATypaJIbHbIX M LENbIX YHUCEN, UCIOIb30BaTh NIPU3HAKU AeauMocTy nenbix yucena, HOA u HOK
HaTypaJIbHBIX YMCEIl JJIs PEIIEHUS 3a1a4, IPUMEHATh aIrOpuT™M EBKna;

cBOOOJIHO ONEpUPOBaTh MOHATUEM OCTaTKa MO0 MOJYJIIO, 3alIMChIBaTh HATYpaJbHbIE YKCIIA
B Pa3JIMYHBIX TO3ULIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJHO ONEPUPOBATh MOHATHUSMHU: KOMIUIEKCHOE YHCIO U MHOXKECTBO KOMILJIEKCHBIX
qucell, MPeJICTaBIATh KOMIIJICKCHBIE YHCIIA B aNreOpandyeckoil 1 TpPUroHOMETPUYECKO (opme,
BBINOJIHATH apU(PMETUYECKHE ONEPALlU C HUMU U U300paXkaTh Ha KOOPAMHATHOM IIIOCKOCTH.

YpaBHeHUs M HEPABEHCTBA:

CBOOOZAHO  ONEpUPOBATH  MOHATUSIMM:  HMPPALMOHAIBHBIE,  IIOKa3aTeJIbHbIE U
Jorapu(pMHUECKUE HEPABEHCTBA, HAXOAUTh MX PEIICHUS C IOMOILBIO PABHOCUIILHBIX [IEPEXOI0B;

OCYILECTBIISATH OTOOP KOPHEHN MPH pelieHUN TPUTOHOMETPUUYECKOTO YPaBHEHHUS;

CBOOOZHO OIEpPUPOBaTh IOHSATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, IPUMEHSTH
HE00X0uMBbIe (POPMYIIBI TSl PEIICHHUSI OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OINEPUPOBATH MOHATUSAMHU: CUCTEMA M COBOKYITHOCTh YPaBHEHUN M HEPaBEHCTB,
PaBHOCHUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBYS, HAXOAUTh PELIEHUs CUCTEMBI U COBOKYITHOCTEH
palMOHANIBHBIX, HUPPALMOHAIbHBIX, IIOKA3aTEJbHbIX M JIOrapu(MUYECKUX ypaBHEHUH U
HEPaBEHCTB;

pewiath palMoHalIbHbIE, HMPPALMOHAJIbHBIE, IOKa3aTelbHbIE, JiorapudMuueckue Hu
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, COJEP KAILNE MOLYJIN U ITapaMeTPBbL;

MPUMEHSTh TpaduuecKre METObI ISl PELIEHUs] YPAaBHEHUI 1 HEPAaBEHCTB, a TaKKe 3a/1a4
C IapaMeTpaMy;

MOJENUPOBaTh pealbHble CUTyallMM Ha s3bIKe aireOpbl, COCTaBIATh BBIPAXKEHUS,
YPaBHEHUs, HEPABEHCTBA U HUX CHUCTEMBI II0 YCIOBUIO 3aJa4M, UCCIECAOBATh IOCTPOCHHBIE
MO/JIEJIH C UCIIOJIb30BAHMEM arrnapaTa anreOpbl, THTEPIPETUPOBATh MTOJYYE€HHBIH pe3ylbTar.

DyHKIUHN U TPaQUKH:

CTPOUTH TpapUKH KOMIOZULMHU (PYHKIHUI C MOMOLIbIO 3JEMEHTApHOIO HCCIEeIOBaHUS U
CBOMCTB KOMITO3UIIUHU ABYX (PYHKIIHIA;

CTPOUTh TIeOMETpHYecKHe oOpa3bl ypaBHEHHMH M HEPAaBEHCTB Ha KOOPAWHATHOM
IIJIOCKOCTH;

CBOOOJTHO OTIEPHPOBATH MOHATHAMMU: TpaUKU TPUTOHOMETPUUECKUX (DYHKITHIA;

OPUMEHATH QYHKIMU U1 MOACTUPOBAHUS U UCCIEIOBAHUS PEATbHBIX MPOLIECCOB.

Hayana maTemaTnueckoro anajamsa:

UCIIOJIb30BaTh IPOU3BOJHYIO Ul HCCleoBaHMUS (QYHKIUM HAa MOHOTOHHOCTh U
JKCTPEMYMBI;

HaXOJUTh HanOoJblIIee U HAUMEHbIIIee 3HaUeHHs (PYHKIIMH HENPEPHIBHON Ha OTPE3KE;



UCTIOJIB30BaTh MPOU3BOIHYIO ISl HaXOXICHUS HAMIIYUIICrO PEIICHUS B MPUKIATHBIX, B
TOM YHCJIE€ COIMAIBHO-DKOHOMUYECKHUX, 3aJa4ax, JJs ONPEACNCHUS CKOPOCTH M YCKOPEHUs
mporecca, 3aIaHHOT0 POPMYIIOH UITH TPaPUKOM;

CBOOOJTHO OTIEpPUPOBATh MOHATHUAMU: TIEPBOOOPA3Hasi, ONPEEIEHHBIA UHTETPANI, HAXOAUTh
NepBOOOPA3HbIC AJIEMEHTAPHBIX (YHKIMHA W BBIYUCIATH UHTErpan mno (opmyne HproToHa-
JletiOnuna;

HAXOJWTh IJIOMAH TIOCKUX (QUTYpP U 0OBEMBI TENT ¢ TOMOIIBIO UHTETPAJIA;

UMETh MPEJCTABICHHE O MaTEeMAaTHYECKOM MOJICIIMPOBAHUHM Ha TPUMEpPE COCTABJICHUS
nuddepeHIaIbHBIX YPaBHCHUH;

peliaTh MPUKIAJHBIE 33a49i, B TOM YHCJIE COIMATbHO-YKOHOMHYECKOTO U (PU3UYECKOTO
XapakTepa, CpeICTBAMHU MAaTEMAaTHYECKOTO aHAIIN3a.
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