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MOSICHUTEJIBHAS 3AITUCKA

VYueOHblii Kypc «AnreOpa M Havajga MaTEMaTUYCCKOrO aHaIM3a» SIBISCTCS OJHHM U3
HanOojee 3HAYMMBIX B TpPOrpamMMe CpeaHero olmiero oO0pa3oBaHUS, IMOCKOJBbKY, C OIHOM
CTOPOHBI, OH 00€CIEeUNBACT HHCTPYMEHTAILHYIO 0a3y JJIsl H3yYeHHS BCEX €CTECTBEHHO-HAYYHBIX
KYPCOB, a C IPYyroi CTOPOHBI, POPMHUPYET JIOTUIECKOE U a0CTPAKTHOE MBIIIUICHUE 00YUaOIIHXCS
Ha YpPOBHE, HEOOXOJAWMOM JJIsi OCBOCHHMsS HWH(POPMATHKH, OOIIECTBO3ZHAHUS, HCTOPHH,
CIIOBECHOCTH W JPYIHX IUCHMIUIMH. B pamkax maHHoro y4eOHOro Kypca oOydarommecs
OBJIAJICBAIOT YHUBEPCAIBHBIM $I3BIKOM COBPEMEHHOH HayKH, KOTOpas (OpPMYIHPYET CBOU
JOCTHKEHHS B MaTeMaTudeckor opme.

VY4eOHbIil Kypc anreOpbl W Havyajdl MAaTeMaTHYeCKOTO aHAJM3a 3aKJaJbIBAa€T OCHOBY JUIS
YCIIEIIHOTO OBJIAJICHUSI 3aKOHAMU (DPU3UKU, XUMHUH, ONOJIOTHH, TOHUMAaHHSI OCHOBHBIX TCHICHIINN
pa3BUTUSA PKOHOMHUKHU U OOIIECTBEHHOW YXKU3HHU, TO3BOJSET OPHUEHTHUPOBATHCS B COBPEMEHHBIX
U(POBBIX M KOMITHBIOTEPHBIX TEXHOJOTHUSX, YBEPEHHO HCIIONB30BAaTh WX JUIS JaTbHEHUIIEro
00pa3oBaHMs M B TIOBCETHEBHOM XKU3HU. B TO e Bpemsl OBJa/ieHHe aOCTPaKTHBIMH M JIOTHYECKH
CTPOTMMHU KOHCTPYKIIUSIMHU alNreOpbl 1 MAaTEeMAaTUYECKOr0 aHAIHM3a PAa3BUBACT YMEHHE HAXOIHUTh
3aKOHOMEPHOCTH, 00OCHOBBIBATH UICTHHHOCTb, TOKA3bIBATh YTBEPIKIACHHS C TIOMOIIBIO MHITYKITUU
U paccyKJaTh JIETYKTUBHO, UCIIOJIb30BaTh 00O0OIEHNE W KOHKPETU3AIHMIO, a0CTparupoBaHue U
aHaAJIOTHI0, (HOPMUPYET KPEaTHBHOE U KPUTUUYECKOE MBIIIIICHUE.

B xome m3ydenust ydueOHOro kypca «Anrebpa M Hadaisa MaTeMaTHYeCKOTO aHaU3a»
o0ydJaroIuecsi IMOJy4alOT HOBBIA OIBIT PEIICHHs] MPHKIAIHBIX 3a7a4d, CaMOCTOSTEIBHOTO
MIOCTPOCHUS MAaTEMaTHUYECKUX MOJICNICH peallbHbIX CHTYallud, MHTEPIPETAIlMH MOJYyYCHHBIX
pELIeHMI, 3HAKOMATCS C MpUMEpaMH MaTeMaTHYECKUX 3aKOHOMEPHOCTEeH B MPHPOJE, HAyKe U
HCKYCCTBE, C BBIJIAIONIUMUCST MATEMATHICCKUMU OTKPBITHSIMH U UX aBTOPAMHU.

Y4eOHbIii Kypc 00JIaJaeT 3HAYUTEILHBIM BOCIMTATEILHBIM TOTEHIIMAIOM, KOTOPBIN
peanmu3yercsi Kak depe3 y4deOHBIH MaTepHal, CIocOOCTBYIOIUN (OPMHPOBAHUIO HAYYHOTO
MHPOBO33pEHHs, Tak ®W dYepe3 crnernuduky ydeOHOW  JACATEIBLHOCTH, TpeOyromen
NPONOJDKUTEIBHON — KOHIIGHTPAllMd ~ BHUMAaHUS, CaMOCTOSITCIBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 34 MOJIYYCHHBIN pe3yNbTar.

B ocHoBe Meromuku oOydeHus anreOpe W HadalaM MaTeMaTHYeCKOro aHalM3a JICKUT
JeSITeITbHOCTHBIM MPHHIIUATI 00YYCHUSI.

B cTpykType yueGHOro Kypca « Anredpa v Hayaiaa MaTeMaTUYeCKOrO aHAJIN32)» BBIICICHBI
CIIEAYIOIINE COAEP)KATENIbHO-METOANYECKIE JMHUU: «Yncna W BbUuCIeHUs», «DyHKIUH U
rpadukn», «YpaBHEHUS U HEpaBEHCTBa», «Hadana maremarnueckoro aHanmsa», «KMHOXKeCTBa U
Jorukay. Bce OCHOBHBIE COIEpKATENbHO-METOJUUECKIE THHUH U3Y4al0TCs Ha MIPOTSHKEHUH JIBYX
7eT o0ydeHUsl Ha YPOBHE CpPEIHEro o0IIero o0pa3oBaHusl, €CTECTBEHHO JOMOIHSS IPYT IpyTa U
MIOCTETIEHHO HACBIIIAsICh HOBBIMH TeMaMW W paszjienamu. JlaHHBIA Y4eOHBIH Kypc SIBISIETCS
WHTETPAaTUBHBIM, MOCKOJIBbKY OObEOUHSET B cebe coaepikaHHe HECKOIbKHX MaTeMaTHYeCKHX
JUCITUTUIMH, TAKUX KaK anre0pa, TPUrOHOMETPHsI, MaTEMAaTHUECKUN aHAJIN3, TEOPUS MHOXKECTB,
MaTeMaTHuecKas Joruka u apyrue. [lo Mepe Toro xak oOydaromipecss OBIaEBAIOT BcE Oolee
HIMPOKAM  MaTeMaTHYeCKUM  almapaTroM, y  HHX  IIOCJEIOBATelIbHO  (hopMuUpyercs
U COBEpIICHCTBYETCSI YMEHHE CTPOMTh MAaTeMaTHYeCKyld MOJeNlb peaJbHOW CHUTYyalluH,
MIPUMEHSTh 3HAHHUSI, TOJTYICHHBIC TIPY U3YUYEHUU YIEOHOTO Kypca, UTsl PEIICHUS CAMOCTOSTSIIEHO
cOpMyYITHMPOBaHHOW MaTeMaTHUYECKOW 3aJ1auu, a 3aTEM WHTEPIPETUPOBATh CBOW OTBET.

ConepxarenbHO-MeTONMYeCKas TMHUA «Uncna v BRIYUCIECHUSD 3aBepIiaeT (OpMUPOBAHHE
HABBIKOB HCIOJIB30BAHUS JIEHCTBUTEILHBIX YHCEN, KOTOpOE ObUTO HAYaTO HAa YPOBHE OCHOBHOTO
obmero oopa3oBanus. Ha ypoBHe cpeHero o0miero oopazoBanust 0co00¢ BHUMaHUE YIIENISIETCS
(GbOpMUPOBAHNIO HABBIKOB PAIlMOHATBHBIX BBIYMCICHUN, BKIIOYAIOMINX B CE0sl MCIOJIb30BAHHE
pa3MYHBIX (GOPM 3alKMCH YHCIa, yYMEHUE JelaTh MPHUKUAKY, BBIMOIHATH MPUOIKEHHBIC
BBIUUCIICHUS, OICHUBATh YUCIIOBBIC BBIPAXKEHUS, padOTaTh C MAaTEeMaTHYECKUMH KOHCTAHTAMHU.
3HaKOMBIE 00YYAIONIMMCSI MHOXKECTBA HATYPATbHBIX, IENbIX, PAIIMOHAIBHBIX U JEHCTBUTEIBHBIX
YHCcea JOMOJHSIIOTCS MHOXECTBOM KOMIUIEKCHBIX YHCEN. B KaXIoM M3 3TUX MHOXKECTB
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UPPAIMOHATBHBIX YHCEN, apu(pMeTHYeCKHe OIepalHy, a TAKKe H3BJICUCHUE KOPHS HaTypalbHON
CTCIICHM Ha MHOXECTBE KOMIUIEKCHBIX dHced. biarogaps IOCIIeI0BaTeIbHOMY PACIIUPCHUIO
Kpyra HCIIOJIb3YEMbIX YHCEI M 3HAKOMCTBY C BO3MOXKHOCTSMH HUX THPHMCHCHHUS JUIS pPELICHUS
pa3IMYHBIX 3a/1a4 (OPMHUPYETCS MPEACTABIICHHE O SIWHCTBE MAaTEMATHKH KaK HAYKH M €€ POl B
MOCTPOSCHUH MOJICIICH PealbHOr0 MHpPA, IMUPOKO HUCTIONB3YIOTCS 0000IICHNE U KOHKPETH3AIIHS.

JIunus «YpaBHEHUS M HEPaBEHCTBA» PealIM3yeTcsl Ha MPOTSHKEHUHU BCEro 0O0YYEHHUs Ha YPOBHE
cpenHero o0Iiero o0pa3oBaHus, IOCKOJIBKY B Ka)K0M paszeie [IporpaMMbl IpeIyCMOTPEHO PEIICHUE
COOTBETCTBYIOIIUX 3aja4. B pe3yibTare 00yJaromuyecs OBIaIeBalOT Pa3IMYHBIMA METOIAMHU PEIICHUS
paIMOHANBHBIX, HUPPAIMOHATBHBIX, MOKA3aTeNbHBIX, JOrapu(OMUYECKUX U TPUTOHOMETPHUECKUX
ypaBHCHUM, HEPABCHCTB M CHUCTEM, a TaK)Ke 3aJay, COAep KalluxX mapameTpbl. [lolydeHHbIE YMEHHS
IIUPOKO HCIONB3YIOTCS TPH HCCICIOBAaHUM (DYHKIUNA C TIOMOIIBIO TPOU3BOIHOM, NMPH PEIICHUN
MPUKIIAIHBIX 3a7a4 1 33J1a4 Ha HaX 0)KJICHHE HAaUOOJIBIIMX U HAUMEHBINNX 3HAaYCHU I G yHKIMH. JlaHHAsS
cojiepKaTeNIbHAs JTUHUS BKJIIOUAeT B ceOs Takke (OPMHUPOBAHHME YMEHHME BBINIOJIHSATH PAcUEThI 110
dopmyiam, mpeoOpa3oBaHMs PAIIMOHAIBHBIX, HPPAIIMOHAIBHBIX U TPUTOHOMETPHUSCKHUX BBIPAKEHUH,
a TaK)Ke BBIPAKCHUM, COACPIKAIIUX CTEIEHU M Jorapu@Mbl. biaaromaps u3ydeHU0 aareOpanveckoro
MaTepualia IPOMCXOJMT JalIbHEHIIee pPa3BUTHE aJIrOPHUTMHYECKOr0 M aOCTPAKTHOI'O MBIIILICHHS
oOyJaromuxcs, (OPMHUPYIOTCS HABBIKH JICIYKTUBHBIX PACCYXKICHHH, padOThl C CHMBOJIBHBIMHU
(dhopMamH, TPE/ICTABJICHHS 3aKOHOMEPHOCTEH 1 3aBUCMOCTEH B BUJIC PAaBEHCTB U HEpPAaBEHCTB. AllreOpa
npemiaraeT 3QPeKTUBHBIC MHCTPYMEHTBI JJIs1 PEIICHUS TPAKTHUECKUX U €CTECTBEHHO-HAYYHBIX 3a]1a4,
HaTJIATHO JICMOHCTPHUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HAYKH.

CopeprkareabHO-MeTonuuYecKast TUHUSA «DYHKIMH U TpadUK» TECHO MEepeIieTacTcs ¢ ApYyTUMHU
JUHUSIMH y4eOHOr0 Kypca, MOCKOJIBKY B KaKOM-TO CMBICIIC 3aJa€T IOCIIEI0BATEILHOCTh HU3YUCHUS
Matepuaia. V3ydeHue CTeneHHOW, MoKa3aTeabHOM, JOrapu(MUUECKOH M TPUTOHOMETPHUECKUX
(GYHKIM, UX CBOMCTB M rpaMKOB, UCIIOIb30BaHUE (DYHKIUH JIJIs PELICHUS 3a7a4 U3 IPYIHX y4eOHBIX
MPEIMETOB U PEaTbHOM KU3HU TECHO CBS3aHO KaK C MaTEMaTHYECKHM aHAIM30M, TaK U C PEeIICHUEM
ypaBHEHUH W HepaBeHCTB. IIpu 3ToM Oojbllioe BHUMaHHE YACIICTCS (OPMUPOBAHHUIO YMEHHMS
BBIp@XKaTh (hOPMYJIaMH 3aBUCHMOCTH MEXKIY Pa3IMYHBIMUA BEIMYMHAMHM, HCCIICIOBATH IOJTYYCHHBIC
(GYHKIIUH, CTPOUTH UX Tpaduku. Marepuan 3Tol coJiepKaTeIbHON JTMHUH HAIlCJICH Ha Pa3BUTHE YMECHHM
U HaBBIKOB, ITO3BOJISIONIMX BBIPAKATh 3aBHCHMOCTH MEXIY BCIMUYMHAMH B pa3IMuyHOM (opme:
AHAIMUTUYCCKOM, Trpaduueckol ©  cioBecHOH. Ero m3ydeHwe  CHOCOOCTBYET — Pa3BUTHIO
JITOPUTMHYECKOTO MBIIUICHHUS, CIIOCOOHOCTH K OOOOIICHUI0O M KOHKPETU3AIMH, HCIIOIH30BAHUIO
aHaJIOTUH.

ConepxarenbHas JuHHS «Hagyajma MareMaTHYecKOro aHaju3a» I03BOJIAET CYIIECTBEHHO
pPacIIMPUTh KPYT KaK MaTEMaTHYCCKUX, TaK U MPUKIATHBIX 3a/1a4, JOCTYITHBIX 00YyYarolnuMCs, TaK KaK
Y HHUX TIOSIBIISIETCSI BO3SMOXKHOCTD CTPOUTH TPadUKU CIOXKHBIX (DYHKIIUN, ONIPENCISITh NX HAHOOBITUE 1
HAaUMEHBIIINE 3HAYCHUS, BEIYUCIISIT IO GUTyp U 00BEMBI TEJI, HAXOAUTh CKOPOCTH U YCKOPEHUS
npoueccoB. JlaHHas couepKaTellbHAas JIMHUS OTKPBIBAGT HOBBIC BO3MOXKHOCTH ITOCTPOCHUS
MaTEeMaTHYECKUX MOJCIICH peajlbHbIX CHUTYyaIldid, ITO3BOJISCT HAXOJUTh HAMWJIydlllee pEIICHHUE B
MPUKIAHBIX, B TOM YHCIE COIUAIBHO-DKOHOMUYECKUX, 3aJadax. 3HAKOMCTBO C OCHOBAaMH
MaTeMaTHYECKOr0 aHalli3a CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOTrO, (OPMaIbHO-JIOHYECKOTO U
KpEaTUBHOI'O MBIIUICHUS, (DOPMUPOBAHUIO YMEHUN paclio3HaBaTh MPOSBIICHHUS 3aKOHOB MaTeMaTHKHU B
HayKe, TeXHUKE U HcKyccTBe. O0yJaronuecs y3HAIOT O BBIAIOIINXCS PE3yJIbTaTaX, MOTYICHHBIX B X0JIe
pa3BUTHS MAaTEMAaTHKH KaK HAyKH, U 00 UX aBTOpax.

CopeprkareabHO-METOIMYeCKass JTUHUS «MHOXECTBA M JIOTMKa» BKIIOYACT B CeOs DJIIEMCHTBI
TEOPUU MHOXKECTB W MATeMAaTUYECKOM JIOTHKHA. TeOopeTHKO-MHOKECTBEHHBIC IIPEJICTABICHHUS
MPOHU3BIBAIOT BECh KYpC IIKOJBHOH MaTEeMaTHKH M TpPEIaraloT HauOoJiee YHUBEPCAIbHBIN S3bIK,
00bETUHSOIIMI BCE pa3/iebl MATEMATUKH U €€ MPUIIOKEHUN, OHU CBSA3BIBAIOT Pa3HbIC MATEMATHYCCKUE
JUCIHHUILIMHBI M MX MPUJIOKEHUS B eAuHoe 1eoe. [103ToMy BakHO JaTh BO3MOXKHOCTh 00yJaroIIeMycCst
MMOHUMAaTh TCOPETHKO-MHO)KECTBEHHBIN SI3bIK COBPEMCHHOM MATEMAaTHKH M HCIIOJb30BaTh €ro s
BBIPQXKEHHS CBOMX MBICIIEH. J[pyruM Ba)KHBIM MPU3HAKOM MATEMAaTHKHU KaK HAYKU CIEeIyeT MPU3HAThH
CBOMCTBEHHYIO €l CTPOrocTh OOOCHOBaHUI W CJIEIOBAaHUE OMNPEACIEHHBIM IMPAaBHIAM ITOCTPOCHUS
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JIOTUYECKOT'0 MBIIICHUsI 00yUYaIOIIUXCsl, TTIO3BOJISIET UM CTPOUThH CBOM PACCYKJICHHS Ha OCHOBE
JIOTUYECKUX TIPABUI, POPMUPYET HABBIKH KPUTHICCKOTO MBIIIJICHHUS.

B yueOHOM Kypce «Anredpa v Hauyajaa MaTeMaTHYECKOr0 aHalln3a MPUCYTCTBYIOT OCHOBBI
MaTEeMaTUYeCKOro MOJICTUPOBAHMS, KOTOpPbIE MPU3BAHBI CIOCOOCTBOBATH (HOPMHUPOBAHUIO
HaBBIKOB TTOCTPOEHUS MOJIeTIeH peabHbIX CUTYaIlui, UCCIICOBAHUS ITUX MOJIENIEH C IMTOMOIIBIO
armapara ajareopbl ¥ MaTEMaTHUYEeCKOro aHajiv3a, MHTEPIpEeTallu IMOJy4YeHHBIX pPe3yJIbTaTOB.
Takue 3amaHus BIUIETCHBI B KaXKABIM W3 PA3EiOB IPOrPaMMbI, ITOCKOJIbKY BECh Marepuall
y4eOHOro Kypca IIMPOKO HCIOIB3YETCsS IS PElIeHUs NPUKIATHBIX 3anad. [Ipu pemreHun
peaTbHBIX MPAKTHYECKHX 3a/1a4 00yUaroluecs pa3BUBAIOT HAOIIOAATeIbHOCTh, YMEHHE HAXOJIUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCIIOIb30BaTh aHAJIOTHI0, 0000IIAaTh U KOHKPETH3UPOBATh
npobnemy. JlestenbHOCT, 1O (OPMHUPOBAHHWIO HABBIKOB pEIICHUS MNPUKIAAHBIX 3a7ad
OpraHu3yeTcs B IIpollecCe M3YUCHHMS BCEX TeM Y4YeOHOro Kypca «Anarebpa M Hadajia
MaTEMaTUYECKOr0 aHaTU3ay.

Ha n3yuenune yuebHoro Kypca «Anredpa u Hauajga MaTeMaTHIECKOTO aHATIN3a» OTBOIAUTCS
272 gaca: B 10 kiacce — 136 yacoB (4 yaca B HEJICTIO).

COILEPKXAHUE OBYYEHUA

Yucsia ¥ BbIYUCICHUSA

Panmonansubie unciia. OOBIKHOBEHHBIC U JCCATUYHBIC APOOHU, TPOICHTHI, O€CKOHEUHBIC
nepuoanyeckue apoodu. [Ipumenenue apoOeit U MPOLEHTOB Ul PEHICHUs PUKIIAIHBIX 3a7a4 U3
pPa3JIMYHBIX OTpaCiIel 3HAHUM U PEeAIbHOMN KU3HU.

JleiicTBuTenpHbIe YHCla. ParMoHanbHBIE W MPPAMOHANBHBIC YHCIa. ApUpMETHYECKUE
ornepanuu ¢ JICUCTBUTEIbHBIMU 4YKcCIaMi. MOyJib JEHCTBUTEIBHOIO YHUCIa U €ro CBOWCTBA.
[TpuOnkE€HHbIE BBIUMCICHUS, TMpaBUja OKPYIJICHWs, TNPUKHUIKA U OIEHKa pe3yJbTaTa
BBIUMCIICHUH.

Crenenn ¢ 1enbiM nokaszateneMm. bunom Herotona. Mcmonbs3oBanue nmoaxozsineit hopmbl
3aMKUCH IEUCTBUTENIBHBIX YUCEN AJI PELICHUS TPAKTUYECKUX 3a]1a4 U MPECTaBICHUS JaHHBIX.

Apudmernueckuii KOPeHb HaTypaIbHON CTETIEHH U €r0 CBOWCTBA.

CreneHb ¢ palMOHAIBHBIM IOKa3aTelieM M €€ CBOWCTBA, CTEMEHb C JEHCTBUTEIHHBIM
MIOKa3aTeJIeM.

Jlorapudwm gncna. CoiictBa norapudma. JlecsaTuuHbIe U HATypallbHbBIE TOTapU(MBI.

CuHyc, KOCMHYC, TaHT€HC, KOTAHI'€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCUHYC U
ApPKTaHI'€HC YHUCIOBOTO apryMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxaecTBa ¥ TOXKIECTBEHHBIC TIpeoOpa3oBaHUs. YpaBHEHHE, KOPCHb ypaBHEHUSI.
PaBHOCHIIBHBIE YypaBHEHMS U ypaBHEHHUs-CIIEACTBUA. HepaBeHCTBO, pellleHre HEpaBEHCTBaA.

OCHOBHBIE METOBI PEHICHUS LETbIX U IPOOHO-PAIMOHANBHBIX YPaBHEHUN U HEPABEHCTB.
MHorouseHsl OT OJHON NEPEMEHHOM. J/lefeHrne MHOrOwIeHa Ha MHOT'OYJIEH ¢ OCTaTKOM. Teopema
be3y. MHorounens! ¢ niensiMu kodpduninentamu. Teopema Buera.

[TpeobpazoBaHus YHCIOBBIX BBIPAKEHUHN, COJEPKAIIUX CTETIEHU U KOPHHU.

Uppanmonansubie ypaBHeHUs1. OCHOBHBIE METObI PEIICHUS UPPALMOHAIBHBIX YPAaBHEHHI.

[Tokazarenbuble ypaBHEHUSI. OCHOBHBIE METO/IBI PEIICHUS ITOKA3aTEIbHBIX YPABHCHHIA.

[TpeobpazoBanue BbIpaKEHUM, COJIEPKAINX JOrapu (PMBbIL.

Jlorapudmuueckue ypaBHeHUs. (OCHOBHBIE METOABI pPEIICHUS JOrapu(PMUUECKUX
YpaBHEHUM.

OcHoBHble TpUToHOMeTpHueckue ¢opmynbl. [IpeoOpa3oBaHHe TPUTOHOMETPUUECKUX
BBIPAXKEHUN. PerieHne TpUroHOMETPUYECKUX YPABHEHUN.

Pemienne cucreM NMHEHHBIX ypaBHEHW. Marpuiia CHCTEMbl JMHEWHBIX YpPaBHEHUI.
Onpenenurenb MaTpUIlbl 2X2, €ro TEOMETPUYECKUM CMBICI M CBOMCTBA, BBIYMCICHUE
€ro 3Ha4€HUs1, NPUMEHEHUE OINPEACIUTENS Ui PEIICHUS CUCTEMbl JIMHEWHBIX YpPaBHEHUM.
Pemienne npukiagHeIx 3afad ¢ MOMOIIBIO CHUCTEMBI JIMHEMHBIX ypaBHEeHHH. MccnepoBanue
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[TocTpoeHne MaTeMaTHYECKHMX MOJEIEH peaJbHOM CHUTyallud C T[OMOIIBIO YpaBHEHUU U
HepaBeHCTB. [IpuMeHeHue ypaBHEHUN M HEPABEHCTB K PEIICHUI0 MAaTeMaTHMYECKUX 3aJad U 3a1ay
U3 pa3lInyHbIX 00JaCTEN HAYKU U PeaIbHOM KU3HU.

DYyHKUHUHU U TPaPUKH

dyHKIMA, crocoObl 3ananus GyHKIMU. B3anMmHao oOpatHbie ¢yHkinn. Kommosumus GyHKIui.
I'paduk pyHKIIMK. DNeMeHTapHbBIE TpeoOpazoBaHus TpadUKOB G YHKITHH.

OO6nactp ompeneneHuss M MHOXKECTBO 3HaueHui GyHkumu. Hymu ¢ysknuu. IIpomexyrtku
3HaKomocTosHCTBA. YETHble W HeuérHble ¢yHkiuu. llepuonnmyeckue ¢ynknun. I[IpomexyTku
MOHOTOHHOCTH ()YHKIIH. MakCUMyMbI U MUHUMYMBI pyHKIIMU. Hanbombliee 1 HanMeHbIIee 3HAYCHUS
(YHKIUM HA IPOMEXKYTKE.

Jlunelinasi, KBagpaTH4Hass W JPOOHO-TMHEWHas (YHKIMH. DJIEMEHTApHOE HCCIEIOBAaHUE H
MOCTPOEHHUE UX TPa(UKOB.

Crenennas GyHKIHS C HATYpaJbHBIM U I1eTbIM TOKa3areneM. E€ cBoiicTBa u rpaduk. CBoiicTBa 1
rpaduK KOpHs n-oi CTeneHH Kak (YHKIIUU OOpaTHOM CTENEHU C HaTypaJIbHBIM ITOKa3aTeNIeM.

[TokazarenpHast u norapudmuueckas (GyHKIMH, UX CBoicTBa U rpaduku. Mcmonb3zoBaHue
rpadukoB GYHKIIUN I PEIICHUST ypaBHEHUH.

Tpuronomerpuyeckasi OKpYKHOCTb, ONPEIEICHUE TPUTOHOMETPUUYECKUX (YHKIUN YUCIOBOrO
aprymeHTa.

OYHKIIMOHAIBHBIE 3aBUCUMOCTH B pPEAJTBHBIX IpoIreccax M sBIEHUsAX. ['padukm pearbHbIX
3aBUCUMOCTEM.

Havana maTeMaTH4ecKoOro aHajamsa

ITocnenoBaTenpHOCTH, CIOCOOBI 3amaHUs IOCIENOBATEIbHOCTEN. MeTon MaTeMaTHYeCKOU
WHIYKIUKA. MOHOTOHHBIE U OTpaHWYEHHBIC TOCIeAoBaTeIbHOCTU. MCcTOpus BO3HUKHOBEHUS
MaTeMaTHYeCKOro aHallu3a KaK aHalin3a 0ECKOHEYHO MaJIbIX.

Apudmernueckas U reoMeTpudecKasl Iporpeccuu. beckoHeuHo yObIBaroIIas reoMeTpuvecKast
nporpeccusi. CymMma OecKOHEYHO YyOBIBAarOIIEH TIeoMETpUYecKOor mporpeccuu. JIMHEHHBIN U
AKCIIOHEHUUAIBHBIN pocT. Uucio e. @opmyra CI0KHBIX MTPOLIEHTOB. Vcnonb30BaHNE MPOrpeccuu st
pelIeHHs pealibHbIX 3a7a4 MPUKIIAJHOTO XapaKTepa.

HemnpepbiBHBIC (yHKIMM W WX CBOWCTBA. TOUYKHM pa3pbiBa. ACHMITOTH IpadukoB (HYHKIIHU.
CpoiicTBa (yHKIMII HEMpepbIBHBIX Ha OTpe3ke. MeToJ MHTEpPBAJIOB JUIsl PEHICHUS HEPaBEHCTB.
[TpuMeHeHne CBOMCTB HEMIPEPBIBHBIX ()YHKIIMH [Tl pEIICHUS 3a/1a4.

[TepBas u BTOpas npou3BoaHbIe GyHKIMU. OnpeaencHne, TeOMETPUICCKUI U (PU3NISCKUN CMBICIT
MIPOU3BOIHON. Y paBHEHHUE KacaTelIbHON K TpaduKy (yHKIIHH.

[IpousBoanbie snemMeHTapHBIX (GyHKUMiA. [Ipou3BOAHAs CyMMBI, MPOU3BEIACHHS, YaCTHOTO U
KOMITO3UIIUH (DYHKITHIHA.

MHoxkecTBa U JIOTHKA

MHoOXxecTBO, omepauud HaJ MHOXECTBaMM U UX cBoicTBa. Jluarpammsl Ditnepa—Benna.
[IpuMeHeHne TEOPETUKO-MHOKECTBEHHOT'O arlrapara Jijisi ONUCaHUS PEAIbHBIX MTPOIIECCOB U SIBJICHUH,
P PEIICHUH 33/1a4 U3 IPYTUX YYeOHBIX MPEIMETOB.

Ompenenenue, Teopema, CBOMCTBO MaTeMaTUYECKOrO OOBEKTa, CIENCTBUE, 10Ka3aTEIbCTBO,
PaBHOCWJIbHBIC YPABHEHUS.

q)Ole)I H ME€TOAbI OpraHm3anuu yqeﬁﬂoﬁ JACATCJIbHOCTH

B mpenogaBaHuM InpeaMeTa IUIAHUPYETCS HCIOIb30BaHUE CIEAYOWUX ¢opm padomwvr ¢
ooyuarwwumuca:

e pabora B MajIbIX rpymmax (2-5 4enoBek);
L I/IH(I)OpMaLII/IOHHO-HOI/ICKOBaSI ACATCIIbHOCTD,
®  BLIINOJHCHHE NPAKTHYCCKUX pa60T.
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[Tpu opranu3zainuu nporecca 00ydeHus MpeanogaraeTcs IpUMEHEHHE CIEeTYIOINUX
neoazocuuecKux mexHo102uii:

MPOCKTHAs JACATEIbHOCTh
JIMYHOCTHO-OPHUCHTHPOBAHHLIC TCXHOJIOI'MH

OpraHu3aIs CaMOCTOATEIbHON paboThI

OpraHu3alMs TPYIIOBOrO B3aUMOICHCTBUSA

aHaJIM3 KOHKPETHBIX CHUTYyaIui

peduiekcuBHOE 00yUeHHE

CaMOKOHTPOJIb.

OCHOBHBIC Men00bl, KOTOPBIC TUNIAHUPYETCS UCII0JIb30BaTh ITPH OPraHU3aIlUH MPOIecca
0o0y4eHUS:

e (CrnoBecHBIC METOJIBI: paccka3, 00bsICHEHHE, Oeceia, TUCKYCCHS.

e Pabora ¢ yueOHHKOM U KHUTOW: KOHCIICKTUPOBAHUE, COCTABJICHHE TIaHA TEKCTa, CXEMBI,
Ta0JIHIIBL.

e Harnsaanelie METONBI: METO WILTIOCTPAIUi, METO/I IEMOHCTPALIHIA.

o [IpakTU4ecKue METO/BI: JIA0OpAaTOPHBIC PAOOTHI, MPAKTUYECKUE PAOOTHI

e [Ipenycmorpensl ypoku ¢ ucnonbzoBanuem UKT.

Buabl yueOHoi nesiTeJIbHOCTH
Buowi oesmenvrocmu co croeecHol 0CHOBOU.
CamocrosTenbpHas paboTa ¢ y4eOHHMKOM, JICKTPOHHBIMU 0Opa3oBareabHbIMHU pecypcamu (DOP)
[ToaroroBka u MpeACTAaBICHHUE MTYOJIMYHOIO BRICTYIICHHS B BUJIC TIPE3CHTAI[UN
[Tonck napopMaIu B JEKTPOHHBIX CITPABOYHBIX M3JAHUSIX: JICKTPOHHON SHITUKIIONEINN, CITOBAPSIX,
B cet IHTEepHET, 2JICKTPOHHBIX 0a3ax v OaHKaX JIaHHBIX.
OT060p ¥ cCpaBHEHHE MaTepHasa U3 HECKOJIbKUX HCTOYHHKOB (00pa30BaTeIbHBIN PECYPC CETH
Nutepuer, 0P, TekcT yueOHMKA, TEKCT HAYYHO-TIOMYJISPHOM JIUTEPATyPhI)
CocTaBiieHHEe ¢ TTOMOIIBIO PAa3IMYHBIX KOMITBIOTEPHBIX CPEJICTB O0yUCHHUS IJIaHa, TE3UCOB, PE3IOME,
aQHHOTAIIMHU, aHHOTHPOBAHHOT'O 0030pa JTUTEpaTyphl U Jp.
[ToaroToBka BBICTYIUICHUH U JTIOKJIAI0B C UCIIOJIB30BAHUEM PAa3HOOOPA3HBIX HCTOUYHHUKOB
nHpopMaIuu.
Pemenue 3agau.
BrITontHEeHNE TECTOBEIX 3aIaHHIA.
ITouck nHpOpMaIMK B CE€TU UHTEPHET U COCTaBJICHUE CPABHUTEILHON TaOIUIIBI (00pa30BaTEIbHBIN
pecypc cetu UuTepret, DOP, TekcT yaeOHUKA, TEKCT HAYYHO-TIOMYJISIPHOU JTUTEPATYPHI)
Buowi oesmenvrocmu na ocnose socnpusmusn oopasa.
[TpocmoTp 1 00Cy)IeHHEe YIeOHBIX (PUIBMOB, IPE3EHTAIIUN, POJTUKOB
Ananu3 rpaduKoB, Ta0IHII, CXEM
AHanm3 Mpon3BOACTBEHHBIX CUTYAIlMH, CATYaTUBHBIX 3aJ1a4
N3yueHune nocieoBaTeIbHOCTH BBIMTOTHEHUS OTEpaIIHiA
AHanu3 npoOJIeMHBIX Y4eOHBIX CUTYyalUN
Buowi desmenvrocmu ¢ npaxkmuyeckoii 0CHO80U.:
[ToaroroBka u odopmiieHHE C TTOMOIIBIO MPHUKIAJHBIX TIPOrpaMM OOIIIETO Ha3HAYEHUS PE3YJIHTATOB
CaMOCTOSTEIIbHON- pabOThI B X0/i¢ YICOHOW W Hay4IHO-TT03HABATCIIBHON JICATEIbHOCTH
Brimonnenne paboT mpakTukyma
[IpoBenenne nccienoBaTeNbCKOro IKCIIEPUMEHTA
MonenupoBaHue U KOHCTPYUPOBAHHE
Pemenue skcriepuMeHTANIbHBIX 3a7a4
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Yder BOCIMTATEIbHOI0 MOTEHIMAJIA YPOKOB
Pabouas mporpamma copmupoBana ¢ yuerom denepanbHoi pabodeit mporpaMmMbl BOCITUTAHUS.
BocnurarenbHbli mOTEHIMAT TPEIMETa «AJIredpay» pealiu3yercs yepes:

o HUCIOJIL30BAaHUE BOCIIUTATEIbHBIX BO3MOXKHOCTEH COACPpIKaHUA y‘Ie6HBIX npeaMeToOB  JId
dbopMupoBaHus y OOYYarOIIUXCS POCCUHUCKMX TPAJAMIIMOHHBIX JTYXOBHO-HPABCTBEHHBIX U
COIMOKYJIBTYPHBIX ~ IIEHHOCTEH, POCCHUHCKOr0 HWCTOPUYECKOrO CO3HAHHMS Ha OCHOBE
UCTOPHYECKOT0 TMPOCBELICHHUS; TMOA00P COOTBETCTBYIOIIEIO COJCPKAHUS YPOKOB, 3aJaHUM,
BCIIOMOTaTeJIbHbIX MaTepUAJIOB, IPOOIEMHBIX CUTYaLUi Il OOCYXKICHMUIA;

e BKIIOYCHHE YYUTEIISIMU B pabouue MporpamMMbl MO Y4eOHBIM MpeaMeTaM, Kypcam, MOAYJISM
LCJICBBIX OPUCHTUPOB PEC3YJIbTATOB BOCIHUTAHUA, UX YUCT B OHNPCACIICHUHU BOCIIUTATCIBbHBIX
3a/1a4 YPOKOB, 3aHSTHIA;

e BBIOOP METOAOB, METOJUK, TEXHOJOTHH, OKAa3bIBAIOIIMX BOCHUTATEILHOE BO3JCHCTBUE Ha
JIMYHOCTh B COOTBETCTBHHU C BOCIIMTAaTCJIIBHBIM HJACAJIOM, LCJIbIO MW 3aJadaMK BOCIIMTaHUA,
I[EJIEBBIMA OPUEHTHPAMH PE3yIbTaTOB BOCIIUTAHHMS; PEATH3AIMIO TPHOPUTETa BOCITUTAHUS B
yueOHOMN eI TeTbHOCTH;

® [IPUBJICUCHNEC BHUMAHHA 06yqa}0mnxc51 K HOCHHOCTHOMY AacCIICKTYy H3Y4YaCMbIX Ha YpPOKax
NPEMETOB, SIBJICHUH W COOBITUH, WHUIIMMPOBAHUE OOCYKJICHHH, BBICKA3bIBAHHN CBOETO
MHCHUA, BLIpa6OTKI/I CBOCTO JIMYHOCTHOI'O OTHOIICHUA K HN3Yy4YaCMbIM C06BITI/I$IM, SIBJICHUAM,
JIUIIaM;

® [IPUMCHEHHE WHTEPAKTUBHBIX OPM Y4eOHOUN pabOThl - MHTEIUICKTYAJIbHBIX, CTUMYITHPYIOIIUX
MMO3HABATCIIbHYI0O MOTHUBAIUIO, HWI'POBBIX MCTOIAUK, I[PICKyCCPIﬁ, Jarmrx BO3MOXHOCTH
MPUOOPECTH OMBIT BEIEHUS KOHCTPYKTHBHOI'O JMajora; IpynmoBOd pabOThl, KOTOpas Y4YUT
CTPOUTH OTHOIICHUS M JCHWCTBOBaTb B KOMaHJE, CIIOCOOCTBYET Pa3BUTHIO KPUTHYECKOTO

MBIIJIICHUA,

e Tmo0yXJeHHe OOydJaronuxcsi CcOOM0AaTh HOPMBI TOBEJIEHUS, TpaBWiIa OOIIEHUS CO
CBEpPCTHHKAMH W TEJarorudecKMMU  pabOTHUKAaMHU,  COOTBETCTBYIOIIME  YKIAAy
o01ieo0pa3oBaTebHON OpraHU3alliK, YCTAHOBICHHE U TOMJEPKKY JT0OpOKeTaTenbHOMI
aTMocdepsbl;

e OpraHu3allMi0 HACTAaBHUYECTBA MOTHUBHUPOBAHHBIX M JPYIUPOBAHHBIX OOydYaOIIUXCS HaJl
HEYCIICBAIOMMHU  OJHOKJIACCHUKAMH, B TOM 4YHCJIE€ C OCOOBIMH 00pa3oBaTEeIbHBIMH
MOTPEOHOCTSIMH, JAIOMIETO OOYYArONIUMCS COIMAIbHO 3HAYUMBIM OIBIT COTPYAHHYECTBA H
B3aMMHOM ITOMOIIIH;

® WHWIMAPOBAHMEC W  TOMJICPKKY  HCCICIAOBATEIBCKOW  JICATEIBHOCTH  OOYYaroIIMXCs,
MJJAHUPOBAHWE WM BBIMOJTHEHUE WHIUBUIYAIbHBIX M TPYIIOBBIX MPOCKTOB BOCHUTATEIHHOM
HaIpaBJIECHHOCTH.

JINMYHOCTHBIE PE3YJIBTATBI

1) rpaskIaHCcKOro BOCIIUTAHHUS:

c(OPMUPOBAHHOCTh TPAXKTAHCKON MO3UIIMK O0Y4aIOMIeTocss KaK aKTHBHOTO M OTBETCTBEHHOT'O
YJICHa POCCHUMCKOro OOIIecTBa, MPEACTABICHHUE O MATEeMAaTHYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBICHUH, MPOLEAYp TPa)IaHCKOro oOriecTBa (BBIOOPHI, OMPOCHI U APYroe),
YMEHHE B3aUMOJICHCTBOBATh C COIMAIBHBIMU WHCTHTYTAMH B COOTBETCTBUU C WX (PYHKIHMSIMH H
Ha3HAYEHUEM;

2) NaTPUOTHYECKOTO BOCTIMTAHUS:

c(OPMHUPOBAHHOCTh POCCHUUCKON TpaKJAHCKOW HWACHTUYHOCTH, YBAXKCHHSI K IMPOIUIOMY U
HACTOAILIEMY POCCUHCKONM MaTEMAaTHKH, IEHHOCTHOE OTHOIIEHWE K JOCTHKEHHSIM POCCHICKHX
MaTE€MAaTUKOB U POCCUHCKONM MATEMAaTUYECKOM ILIKOJIbI, UCIOJIb30BAHUE 3THX JOCTHXKEHUI B IPYruX
HayKax, TEXHOJIOTUSX, cpepax IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:
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OCO3HAHUE  JYXOBHBIX IEHHOCTEH  POCCHUHCKOro  Hapoaa, c(hOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOr0 TOBEICHUS, CBI3aHHOTO C MPAKTHYECKUM MPUMEHEHHEM
JMOCTHKCHUM HAayKd U JICATEIBHOCTHIO YYEHOTO, OCO3HAHHE JUYHOTO BKJIAJa B TMOCTPOCHHE
YCTOWYMBOTO OYAYIIETO;

4) 3¢TeTHYeCKOro BOCIUTAHUS:

ACTETUYECKOE OTHONICHUE K MUY, BKIIIOUAst ICTETUKY MAaTEeMAaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/ia4, PEIICHUH, PACCYXICHHI, BOCIPUUMYHBOCTH K MATEMAaTHYCCKUM AacCIeKTaM
Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3uyeckoro BOCIMTaHMA:

c(OpPMHUPOBAHHOCTh YMEHHUS TIPUMEHSATh MaTEeMaTHUYCCKHIE 3HAHUS B MHTEPECax 370pPOBOrO
u Oe3omacHoro oOpasza >KHM3HH, OTBETCTBEHHOE OTHOIIECHHWE K CBOEMY 30POBBIO (3I0pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHITUN U OT/AbIXA, perylsipHas (pu3nuecKasi akTUBHOCTB),
(bu3HYECKOE COBEPIICHCTBOBAHKE MTPH 3aHATHSIX CIIOPTUBHO-03/I0POBUTEIILHON JIEATEIIBHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHUE I[EHHOCTH TPYIOTIO0US, MHTEPEC K Pa3IUYHBIM cdepam
poheCCUOHATHPHON JEATeITbHOCTH, CBSI3aHHBIM C MAaTEMATHKON W e€ MPUIIOKCHHUSIMH, YMEHUE
COBEpIIAaTh OCO3HAHHBIK BBIOOP Oynymiei mnpodeccun U peanr30BbIBATH COOCTBEHHBIE
JKU3HEHHBbIE TUIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4eCKOMY OOpa3oBaHHUIO U
camM000pa3OBaHUIO HA MPOTSHKEHUU BCEH JKU3HH, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUH
MPAKTUYECKUX 33/7a4 MaTeMaTHYeCKO HalpaBiIeHHOCTH;

7) IKOJIOTHYECKOTO BOCTIUTAHUS

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYpHl, IOHHMMAHHUE BIUSHUS COIHAIBHO-
SKOHOMHYECKUX IIPOIECCOB HA COCTOSHHE IPHPOIHOM W COLNMAIBHOW CpeIbl, OCO3HAHHUE
r7100aIbHOr0 XapaKTepa SKOIOrHIeCKUX MPo0IeM, OpUEHTAIIHS Ha IPUMEHEHUE MaTeMaTHUYeCKUX
3HAHUU JIJIS pEeIIeHus 3a/1a4 B 00JIACTH OKPYIKAIOIIEH Cpeibl, TUIAHUPOBAHUE MTOCTYIKOB M OIICHKH
UX BO3MOXKHBIX ITOCJICJICTBUH JIJIST OKPYKAOIIEH CPEeIbI;

8) IeHHOCTH HAYYHOT0 MO3HAHUSI:

c(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd W OOIICCTBEHHOW MPAKTUKH, ITOHUMaHUE MaTEMaTHUYECKOH HAayKH Kak cqepbl
YeJI0BEUeCKOl AesITeTbHOCTH, 3TAOB € pa3BUTUS U 3HAYUMOCTH JJIs Pa3BUTHUS [IMBUIU3ALINY,
OBJIAJICHUE SI3bIKOM MAaTEMAaTUKU U MaTeMaTUYEeCKON KYJIbTYPOH KaK CPEICTBOM MO3HAHMS MHPA,
TOTOBHOCTBH OCYIIECTBIISITh TPOSKTHYIO W MCCIICOBATEILCKYIO IEATEIHbHOCTh HHINBHIYaTHbHO H
B IpyIIIIE.

METANPEAMETHBIE PE3YJIBTATBI
IMo3HaBaTe/iIbHbIE YHHBEPCAJIbHBIE YUeOHbIEe AeiicTBUS

Ba3oBble jiornyeckue aeiicTBUA:

BBISBJISITH M XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKM MaTeMaTHYeCKHUX OOBEKTOB,
MOHSTHW, OTHOIIEHWH MEXIy TMOHATHSAMH, (QOPMYIHPOBATH OINPEACICHHS  IOHSTHUH,
YCTaHABIIMBATh CYIIECTBEHHBIM TPHU3HAK KIACCH(PUKAIINN, OCHOBAaHUSA JUIsi OOOOIICHHS U
CpaBHEHMsI, KpUTEPUU MTPOBOIMMOr0 aHAN3a;

BOCIIPUHUMATh, (DOpPMYIHpPOBaTh U TPEOOPA3OBBIBATH CYKICHUS: YTBEPAUTEIbHBIC H
OTpHIaTeIbHbIC, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC,

BBISIBJISITH MAaT€MAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U IMPOTUBOpeuHs B (pakTax,
TAHHBIX, HAOMIOACHHUSIX W  YTBEPXKICHHUSX, TMpeaaratb KpUTEPHH s BBISIBICHHUS
3aKOHOMEPHOCTEN U POTUBOPEUNI;

JIeNlaTh BBIBOABI C MCIIOJNIb30BAHMEM 3aKOHOB JIOTUKH, ACTYKTHUBHBIX M WHIYKTHBHBIX
YMO3AKIIOUCHU M, YMO3aKIIOUEHUH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSTEIHHO JIOKA3aTeIhCTBA MATEMATHICCKUX YTBEPIKACHUM (IPSMBIC H OT
MPOTHUBHOTO), BBICTpaMBaTh ApPryMEHTAIMIO, NPUBOAUTH MPUMEPHl U  KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CYXKJACHUS U BBIBOJIBI,

BBIOMPATH CIIOCOO peIIeHHs ydeOHOM 3a/1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEILICHUS,
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UCIIOJIb30BaTh BOMPOCHl KaK MCCIEAOBATEIbCKUNH HHCTPYMEHT I03HaHUSA, (HOPMYIUPOBATH
BOMPOCHI, PUKCUPYIONINE TPOTUBOPEUHE, MPOOIEMY, YCTaHABINBATH HCKOMOE U JaHHOE, OPMHUPOBAThH
TUIIOTE3Y, apr'yMEHTHPOBATh CBOIO MO3UIIMI0, MHEHHE;

IIPOBOJUTH CAMOCTOSITENIFHO CIUIAHUPOBAHHBIA AKCIIEPUMEHT, MCCIEIOBAHUE 110 YCTAHOBIICHUIO
OCOOCHHOCTEM MaTeMaTHYeCKOro OOBEKTa, SIBJICHMsSI, MPOIECCa, BBIABICHUIO 3aBHCHUMOCTEH MEXIY
00BbEKTaMH, SIBICHUSIMH, TPOIIECCaAMH;

CaMOCTOSITENIbHO (hOPMYIHPOBATh OOOOIIEHUS W BBIBOABI IO pE3yJabTaTaM IPOBEAEHHOTO
HAOMIO/ICHUS, HMCCIIEIOBAaHUSI, OLEHUBATh JOCTOBEPHOCTh IOJMYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U
0000I1IEHHNIT;

IIPOTHO3MPOBATH BO3MOXKHOE PAa3BUTHE MPOILECCa, a TAKKE BBIABUTATH MPEIIOIOKEHUS O €ro
Pa3BUTHU B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISIBIAATh  AeUINTHl WHGOpPMALNK, AaHHBIX, HEOOXOMMMBIX UIsI OTBETa HAa BONPOC W IS
peleHus 3a1auu;

BBIOMPATh HH(OPMALIHIO U3 HICTOUHUKOB PA3UYHBIX TUIIOB, aHAJTM3UPOBATh, CHCTEMATU3UPOBATh
¥ MHTEPIIPETUPOBATH HH(OPMAIINIO PA3INYHBIX BUIOB U (hOPM IpeACTaBICHNUS;

CTPYKTYpUpOBaTh HH(OpMALIMIO, MPEACTABIATh €€ B Pa3IUYHbIX (opMax, HILIIOCTPUPOBATH
rpaduyecky;

OLIEHUBATh HAAEKHOCTh WH(OPMAIIMU TIO CAMOCTOSTENILHO CPOPMYITHUPOBAHHBIM KPHUTEPHSIM.
KomMMmyHnkaTUBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eCTBHS

Oo0menne:

BOCIIPUHUMATh M ()OPMYIIUPOBAThH CYXJIECHHUS B COOTBETCTBUU C YCIOBUAMHU M IENSIMH OOLICHHUS,
SICHO, TOYHO, TPAMOTHO BBIP@XKaTh CBOIO TOUYKY 3PCHHUS B YCTHBIX M THCBMEHHBIX TEKCTaX, JaBaTh
MOSICHEHUS 10 X0y PEIICHU 3a/1a4l, KOMMEHTUPOBATh NOJYyYEHHBINH Pe3yIbTarT;

B X0JIe 00CYXIEeHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYK/1aeMOi TeMBI, TPOOJIEMBI, peIIaeMoi
3a7lauyl, BBICKA3bIBaTh WJCH, HAICJICHHBIE HA TIOWCK PEIICHUS, COIMOCTABISATH CBOW CYXICHHS C
CYXKICHUSIMH JPYTMX YYacCTHHUKOB JHaliora, OOHApY>KMBaTh pa3lW4yhe W CXOACTBO IMO3ULIUNA, B
KOPPEKTHOH hopme GpopMynupoBaTh pa3HOIIACHUS, CBOM BO3PAXKEHHUS;

OPEACTaBIATh PE3yJbTaThl PEIICHUS 3aJa4d, OKCIEPUMEHTa, WCCICIOBaHUsA, TIPOCKTa,
CaMOCTOSITENIbHO BbIOMpaTh (pOpMaT BBICTYIUIEHHS C Y4ETOM 3a/lady MPE3eHTAllMd U OCOOCHHOCTEH
ayJUTOPHUH.

PeryasiTuBHbIe YHHBepcaabHble yueOHbIe AeiicTBUSA

Camoopranuszauus:

COCTABJIATS IIJIaH, AJITOPUTM PELICHU 331a4H, BBIOMPATh CIIOCO0 peIieHus ¢ yIETOM UMEIOLINXCS
pecypcoB 1 COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C
y4€TOM HOBOM MH(pOpMAIIHH.

CaMOKOHTPOJIb, SMOLHOHATbHBII HHTEJIEKT:

BJIAJIETh HABBIKAMU TIO3HABaTENbHOW pPEe(IEKCHHM KaK OCO3HAHHS COBEpIIAeMBIX ICHCTBUU U
MBICJIUTENIBHBIX TPOIECCOB, MX PE3yAbTaTOB, BJIAAETh CIIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJIS
mpolecca U pe3ysibTaTa pelieHnsl MaTeMaTHIeCcKOl 3a1auu;

IPEIBUIETH TPYIHOCTH, KOTOPBIE MOT'YT BOSHUKHYTb IIPY PEIICHUHU 3a/1a41, BHOCUTH KOPPEKTHUBHI
B JICATEIIFHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, IAHHBIX, HANJIEHHBIX OMIMOOK, BBISBICHHBIX
TPYJIHOCTEN;

OLIEHMBATh COOTBETCTBHE PE3yJbTaTa LENU U YCIOBUAM, OOBSICHATh MPUYMUHBI JOCTHKECHUS WU
HEIOCTHKCHHUSI PE3yIbTAaTOB JIEATEIFHOCTH, HAXOIUTh OIIMOKY, JaBaTh OICHKY HpPHOOpPETEHHOMY
OTIBITY.

CoBMecTHas 1eATEJIbHOCTbD:

MIOHUMATD M MCTIOJIb30BATh MPEHMYIIECTBA KOMAHJHON U WHMBHTyaTbHON paOOTHI ITPH PEIICHUN
yueOHBIX 3a/1a4, IPUHUMATD [eJIb COBMECTHOM e TEIbHOCTH, TUTAHUPOBATH OPTaHU3AIIMI0 COBMECTHON
paboThl, pacmpenensiTh BUAbI pabOT, JOroBapUBATHCS, OOCYKIAaTh IMPOLECC M pe3yibTaT padOThI,
0000111aTh MHEHHSI HECKOJIBKUX JTFOJICH;
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KOMaH/bl, OIIEHMBAaThb KayeCTBO CBOEro BKJIaJa B OOWIUMH MPOAYKT IO KPUTEPUSM,
c(hOpMYyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

MHNPEAMETHBIE PE3YJIBTATHBI

K xonmy oOyuenus B 10 kJjacce oOydarOImMics TOJYYHUT CICIYIOIINE IPEIMETHBIC
pe3yabTaThl MO OTAEIBHBIM TeMaM paboueil mporpamMMmbl y4eOHOro Kypca «Anredpa W Havyania
MaTeMaTHYECKOr 0 aHAJIU3a»:

Yucia 1 BbIYMCICHUSA:

CBOOO/IHO OIMEPHPOBATh MOHATUSIMHU: PAIIMOHATBHOE YHCIIO, OECKOHEUHAs MEePUOIYeCcKast
Ipo0b, TMPOIEHTHI, HUPPAMOHAIBHOE YHUCIO, MHOXECTBA PAIMOHAIBHBIX U JACHCTBUTEIHHBIX
YHCell, MOJYJIb IeUCTBUTEIHHOIO YHCTIA;

MPUMEHSTH APOOH U MPOLEHTHI TSl PELISHUS MIPUKIAIHBIX 3a/1a4 U3 Pa3TUYHBIX OTpaciei
3HAHUW U pEAIbHOW JKU3HH;

NPUMEHATh NPUONMKEHHBIE BBIUMCICHUS, TPaBUJIA OKPYIJICHUS, MPUKHUAKY M OIEHKY
pe3ynbTara BIUYUCICHUN;

CBOOOJIHO ONEPUPOBATH MOHSATHUEM: CTEMEHb C LEJIbIM TOKa3aTelieM, HCIO0JIb30BaTh
NOAXOAIIYI0 (OpMYy 3amuCH JEHCTBUTENbHBIX YMCEN JUISl PElICHUs MPaKTHYECKUX 3a7ad U
MIPE/ICTABIICHUS IaHHBIX;

CBOOOJTHO OIIEPUPOBATH MOHATHEM: apU(DMETHICCKUI KOPEHb HATYPATBLHOU CTENICHH;

CBOOO/IHO OIEPUPOBATH MOHATUEM: CTEIIEHDb C PALlMOHAIBHBIM I10Ka3aTeseM;

CBOOOJHO OMEpUPOBATh IMOHATUSAMHU: Jorapudm dYHciaa, AECITUYHBIE W HATypalbHbIC
norapudMsr;

CBOOOJTHO OMEPUPOBATH TOHATHIMH: CHHYC, KOCHHYC, TaHTE€HC, KOTAHTE€HC YHCIOBOTO
apryMeHrTa;

OIEpUPOBATH MOHATUSIMU: APKCUHYC, APKKOCUHYC U apKTaHT'€HC YHUCIOBOr0 apryMeHTa.

YpaBHeHUs1 M HEpaBEeHCTBA:

CBOOOHO ONEPUPOBATH MOHATUSMU: TOKJIECTBO, YpaBHEHUE, HEPABEHCTBO, PABHOCUIILHBIC
YpaBHEHUS U YPABHEHUS-CIIE/ICTBUS, PABHOCUIIbHBIC HEPABEHCTBA;

MPUMEHSATh PA3JIUYHbIE METOAbl PEUICHUS PAIMOHAIBHBIX W JIPOOHO-PAMOHAIBHBIX
ypaBHEHUH, IPUMEHATh METOJ] HHTEPBAJIOB Ul PEIICHHSI HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHITHSIMH: MHOTOWIEH OT OJHOM IMEePeMEHHON, MHOTOYJIEH C
[ETBIMU KO3 ((DUIIHEHTAMU, KOPHA MHOTOYJICHA, TIPUMEHSTH JICJICHHE MHOT'OYICHA HA MHOTOWICH
¢ octaTkoMm, Teopemy besy u reopemy Buera s pemenus 3anad;

CBOOOZHO OMEpPUPOBATh MOHATHSAMH: CHUCTEMa JIMHEHHBIX YpaBHEHW, MaTpUIIa,
OMpEeNEeIUTeNIb MaTpullbl 2 X2 U €ro TeOMETPUYECKHH CMBICT, HCIOIb30BaTh CBOMCTBA
ornpeaenuTess 2 X 2 g BbIYUCICHUS €r0 3HAYEHHS, IPUMEHSTh ONPEACTUTENN JUIsl PeleHus
CHUCTEMbl JIMHEMHBIX YpaBHEHUM, MOJEIHUPOBATh PEalbHbIE CUTYallUH C TOMOIIbIO CHCTEMbI
JUHEWHBIX ypaBHEHUM, MCCIENOBaTh IIOCTPOCHHBIE MOJEIM C TOMOIIBIO MaTpUIl U
OTIpEeIeITUTENICH, MHTEPIIPETUPOBATH MOYIEHHBIN pe3ysIbTaT;

HCIOJIb30BaTh CBOMCTBA JACMCTBUI ¢ KOPHIMHU Ui TPEOOPa30BAHUS BHIPAKEHUN;

BBIMIOJIHATh ~ NPEOOpPAa30BaHUsI YHUCIOBBIX BBIPAKEHUM, COJEPXKAILMX CTENEHU C
paIMOHAILHBIM TTOKa3aTeNIeM;

UCIIOJb30BaTh  CBOWCTBAa JorapuMoB Ansi  MpeoOpa3oBaHUs  JOrapuMUUYECKUX
BBIPAXKEHUI;

CBOOOJTHO  ONEpPHPOBATH  TOHATHUSMU:  HPpAlMOHAIBHBIC,  IOKa3aTelbHBIE U
norapu(MUYECKUe YpaBHEHUS, HAXOIUTh WX PEIIEHUS C MOMOIIbI0 PAaBHOCUIBHBIX MEPEX0/I0B
WJIM OCYIIECTBIISISI IPOBEPKY KOPHEIA;

NPUMCHSTh  OCHOBHBIC  TPUTOHOMETpHUYECKHEe  (opMysbl  JUIsl  TIpeoOpa3OBaHHUS
TPUTOHOMETPUUYECKUX BBHIPAKEHU;

CBOOOJHO ONMEPUPOBATH TMOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPUMEHSITH
He0o0XoauMbIe (POPMYIIBI JJIs PEIICHUS] OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX YPAaBHEHUM;
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MOJICIUPOBaTh peajbHbIE CUTYallUd Ha SA3bIKE alreOpbl, COCTABIATh BBIPAKEHUS, ypaBHEHUS,
HEPaBEHCTBA IO YCIOBUIO 3a/1a4yM, MCCIEAOBATh MOCTPOCHHBIE MOJIEIHN C UCIOIb30BAaHUEM armapara
anreopsl.

DYyHKUHUHU U TPAPUKH:

CBOOO/IHO OMEPUPOBATH MOHATUSAMU: (DYHKIIUSA, CIIOCOOBI 3a/1aHus (PYHKIIUH, B3AUMHO OOpaTHBIE
GbyHKIIH, KOMITO3UIMs (QYHKIUN, TpaduK (QYHKIHH, BBIIOTHATH JJIEMEHTApHBIE MPeoOpa3OBaHMS
rpauKoB (yHKIIHIA;

CBOOO/IHO OMEPUPOBATH MOHATUSIMH: 00JIACTh OMPEENICHNUsS U MHOXKECTBO 3HAUCHUN (PYHKIINU,
HYIU (QYHKIMH, TPOMEKYTKHA 3HAKOIIOCTOSTHCTBA;

CBOOOJTHO OIEPUPOBAThH MOHIATUSAMU: YETHBIC U HEUETHBIC (DYHKIUMHU, TIEpUOIUYECKUEe (DYHKIINH,
MPOMEKYTKM MOHOTOHHOCTH (YHKIIMM, MaKCUMyMbl M MHUHUMYMbl (QYHKUIHUH, HauOombllee U
HauMEHbIIIee 3HaYeHHe (DYHKIUU HA TIPOMEKYTKE;

CBOOOJTHO ONIEPUPOBATH MOHATUSMU : CTEIIEHHAs (DYHKIIHSI C HATYPATLHBIM U IIETTBIM ITOKa3aTelIeM,
rpaduk creneHHON (QYHKIIMU C HATYpaJIbHBIM U IEJIBIM TTOKa3aTesieM, rpaduk KOpHs n-0if CTereHn Kak
(GyHKIMHM 00paTHOI CTENEHH ¢ HATypaJIbHBIM TOKA3aTENIeM;

OIEePUPOBATH MOHATUSMU: JIMHEWHAs, KBQJAPATUIHAS U IPOOHO-TUHEIHHAS (DYHKIIUU, BBITOIHSATH
AJIEMEHTApHOE HCCIIE0BAaHUE U IIOCTPOCHHUE UX TPapUKOB;

CBOOO/IHO ONEPUPOBATH MOHITHIMH: ITOKa3aTeIbHas 1 JorapupmMudeckas GyHKIMH, UX CBOMCTBA
U TpadMKH, UCTIOIH30BATh UX TPApUKHU IS PEIICHUST YPaBHEHUM;

CBOOOZHO OINEpPUPOBaTH TMOHATUSAMHU: TPUTOHOMETPHUUYECKAs OKPYXKHOCTb, OIpeaelieHue
TPUTOHOMETPUUYECKUX (PYHKIIMI YUCIOBOTO apryMEHTA;

UCTIOIB30BaTh Tpaduku QYHKIIUI JJIs UCCIIETOBAHUS MPOLIECCOB M 3aBUCHMOCTEH TIPU PEIICHUH
3a/1a4 U3 IPYrux y4eOHBIX MPEIMETOB U peaTbHOM KU3HH, BBIpaKaTh (hOPMYyIaMH 3aBUCUMOCTH MEXKTY
BEJIMYMHAMU;

Hauaja maTeMaTH4eCcKOro aHaJIn3a:

CBOOOJTHO OMEPHPOBATH TMOHATHUSAMHU: apudMETHUeCKas W TEOMETpPUYECKas IPOrpeccus,
O0eCKOHEYHO YOBIBAIOIIAsi T€OMETPHYECKasl MPOrpeccusi, JUHEHHBIH M HKCHOHEHIUATbHBIA POCT,
dbopmyna CIOXKHBIX MTPOLIEHTOB, UMETh MPEJICTABICHUE O KOHCTAHTE,

MCITI0JIb30BaTh MPOTPECCUH JIJIsl PEIICHUSI peabHbIX 3a/1a4 MPUKIATHOTO XapaKkTepa;

cBOOOHO OTepUpOBaTh MOHSTHSIMHU: MOCJIEZIOBATEIHHOCTD, CIoCcoObI 3aaHus
MIOCJIE/IOBATEIbHOCTE, MOHOTOHHBIE M OrPAaHUYEHHBIE IOCJIEI0BATEIbHOCTH, MMOHUMAaTh OCHOBBI
3apOXKJACHUSI MAaTEMaTHUYECKOI0 aHAJIN3a KaK aHaJIn3a OECKOHEUYHO MaJIbIX;

CBOOOJTHO OTIEPUPOBATH MOHATHIIMH : HETIPEPBIBHBIC (DYHKIIMH, TOYKU pa3pbiBa rpaduka GyHKIINH,
acUMNTOTHI rpaduka GyHKINHY;

CBOOO/IHO OMEpUPOBATH MOHATHEM: (DYHKIIHSI, HETIPEPhIBHAS HA OTPE3Ke, MPUMEHSATh CBOHCTBA
HENpepbIBHBIX (PYHKUMN [JIs peleHus 3a1ay;

CBOOO/IHO OMEpUPOBAThH MOHATUSAMU: TIEpBasi U BTOpPasi MPOU3BOJHBIC (PYHKIIMH, KacaTelbHas K
rpaduky QyHKIUY;

BBIYHCIISATH TPOU3BOHBIC CYMMBI, IPOU3BEACHHS, YaCTHOTO M KOMITO3UITUH JBYX (DYHKIIHIA, 3HATH
MIPOU3BOHbBIE JIEMEHTAPHBIX (DYHKIINA;

UCIIOIb30BaTh T€OMETPUIECKIH 1 (PU3NUECKHA CMBICT TPOM3BOIHON JIJIsl pEIICHUS 3a/1a4.

MHoskecTBA U JIOTHKA:

CBOOO/IHO OIEPUPOBATH MOHATUSMU: MHOXKECTBO, ONEPAIIUU HAJl MHOKECTBAMH;

HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar JJis OMNHMCAHMS pealbHBIX IPOILECCOB U
SIBJICHUH, IPY PEIICHUH 3a7a4 U3 IPYruX y4eOHBIX IPEIMETOB;

CBOOO/IHO OMEPUPOBATh MOHITHUSIMHU: OMpEelieHne, TeopeMa, YpaBHEHHE-CIEACTBHE, CBOMCTBO
MaTeMaTHYECKOTr0 00bEKTa, TOKa3aTeIbCTBO, PABHOCUIIBHBIC YPABHEHHS U HEPABCHCTBA.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HanmeHnoBaHue pa3zienoB U TeMm KonunuectBo DIIEKTPOHHBIE
n/m MPOrPaMMBI 4acoB (undpossbIie)
Bcero KonTponsHbie | 00pa3oBaTebHbIE
paboThI pecypchl

1 MHO0X€eCTBO TENCTBUTEILHBIX YHUCEIL. 24 1

MHuorouieHsl. PaiinonanbHbIe

ypaBHEHUs U HepaBeHcTBa. CucTeMbl

JIMHEVHBIX YPaBHEHUHI
2 | Oynkuun u rpaduku. CrernenHas 12 1

(GYHKIIMS C LIeJbIM ITOKa3aTesIeM
3 | Apudmerndeckuii KOpeHb n-oi 15 1

creniean. MippalimoHaapbHbIC ypaBHEHUS
4 | TlokazarenpHast QyHKIIHS. 10 1

[Toka3arenpHbIE YpaBHEHHS
5 | Jlorapudmuueckasi GyHKITHS. 18 1

Jlorapudmuueckue ypaBHEHUs
6 | TpuroHomeTpuyecKre BEIPAKEHUS U 22 1

ypaBHEHUS
7 [TocnenoBaTeaIbHOCTH M NPOrPECCUU 10 1
8 | HenpepsiBable GyHkimu. [TpousBogHast 20 1
9 [ToBTOpeHme, 0600IICHME, 5 2

CUCTEeMaTH3allusl 3SHAHHUH

IMOYPOYHOE IIVIAHUPOBAHHUE
10 KJIACC
No Tema ypoka KonuuecTBo yacoB DneKkTpoHHBIC ITU(PPOBHIE
n/n Bcero | KouTposbHble | 00pa3oBaTeNbHbIE PECYPCHI
paboThI
1 MHOXecTBO, onepanuu Haj 1
MHOXKECTBAMHU U X CBOWCTBA

2 Jmarpammel Diinepa-Benna 1
3 [IpumeHeHne TeopeTHKo- 1

MHOKECTBEHHOTO arrapara Jyist
pelIeHus 3a1a4

4 PanmonannHble ynca. 1
OOLIKHOBEHHbBIE U IECATUYHBIE
JpOoOH, POIEHTHI, OECKOHEYHBIC
MepHOANYECKUEe ApooH

5 PanunonansHble yncia. 1
OOBIKHOBEHHEIE U JECATHYHBIE
IpoOu, IPOIEHTHI, 0ECKOHEYHBIE
MIePUOIUYCCKHE IPOOH

6 [Ipumenenue npobdeit u 1
MPOLICHTOB ISl PEIICHUS

OOKYMEHT GHPHAAH SAEKBES b annChHI0
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[Ipumenenue npobeit u
MIPOIIEHTOB IS PEIICHUS
INPUKIAAHBIX 3a1a4

JleficTBUTENBbHBIC YKCIIA.
Panmonansaeie u
HpparioHaJIbHBIC YHCTIa

Apudmernueckre orneparuu ¢
JCCTBUTEIbHBIMU YHCIAMU

10

Mopnynb 1EMCTBUTEIBHOTO YHACIIA
Y €ro CBOMCTBA

11

[TpuGnuxEHHbBIC BEIYUCIICHUS,
IIpaBUJIa OKPYIJICHHUS, IPUKUIKA
U OLIEHKA pe3yJbTaTa
BBIYUCIICHUI

12

OCHOBHBIE METO/IbI PEIICHUS
LIETTBIX U APOOHO-PAITMOHAIBHBIX
ypaBHCHUH U HEPABEHCTB

13

OCHOBHBIE METOBI PELIEHUS
LENbIX U JPOOHO-pAlMOHATIBHBIX
YPaBHEHUM U HEPABEHCTB

14

OCHOBHBIE METOBI PELIEHUS
LENbIX U JPOOHO-pAlMOHATIBHBIX
YPaBHEHUM U HEPABEHCTB

15

MHorowieHbsI 0T OJHOU
repeMeHHoM. Jlenenue
MHOT'O4YJIEHa Ha MHOT'OUJIEH C
ocratkoM. Teopema besy

16

MHOrouseHs! ¢ HeJIbIMU
ko3 punmentamu. Teopema
Buera

17

Pemenue cucreM MUHEWHBIX
ypaBHEHUI

18

Pemrenne cucrteM THMHENHBIX
YpaBHEHU I

19

Matpuna cucTemsl JINHEHHBIX
ypaBHeHU#. OnpenenuTens
MaTpHUILIbI 2X2, €To
T€OMETPUYECKUNA CMBICI U
CBOMCTBA; BRIYMCIICHHE €TI0
3HAYEHUs

20

Onpenenurens MaTPUIIBI 2X2, €T0
TCOMETPHYCCKUN CMBICI U
CBOMCTBA; BEIUKCIIEHUE €0
3HAYCHUSA

21

[Ipumenenue onpeaenuTens s
PELIEHHS CUCTEMBI JTUHEWUHBIX
YpaBHECHUH

22

Pemrenue npukiagHpIx 3a1a4 C
IIOMOIIBIO CUCTCEMBI JIMHEHHBIX
YpaBHEHUH

23

Pemenue MNPUKIAAHBbIX 3a1a4 C

A
M

DKYMEHT
VHALMN

G HAMERU B CHGRSMIBI AN TH BIX

@3 HMETHOE OBLLEOEPA3OBATE/IbHOE
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24 | KontponbHas pabora: 1 1
"PanrionanbHble ypaBHEHUS U
HepaBeHCTBa. CUCTEMBI
JIMHEWHBIX YpaBHEHUH"

25 OyHKIHS, CIOCOOBI 3aJaHHs 1
¢bynkuuu. Bzaumao obpaTHbIe
dbyakuun. Kommosurus GyHKImiA
26 | I'padux QyHKIMH. 1
DneMeHTapHbIE TPE0Opa3OBaAHUS
rpagukoB G yHKIMI

27 | O6nacTb onpeneneHus u 1
MHOXECTBO 3HAUCHHUH ()YHKIIUH.
Hymu ¢ynkmuu. [TpomexyTku
3HaK OCTOSIHCTBA

28 | YérHple u HEeU€THBIE (PYHKITUH. 1
[lepuoanueckue GyHKIUU.
IIpomexyTKr MOHOTOHHOCTH
G yHKIHH

29 | MakcumMyMbl © MUHUMYMBI 1
¢ynkuuu. Hauboneiiee u
HaMMEHbIIIee 3HaUeHNE PYHKIUU
Ha IPOMEXYTKE

30 Jlunelinas, KBagpaTuyHas U 1
JIpoOHO-TMHEWHAsT QYHKITUU

31 DIeMEeHTapHOE UCCIICIOBAaHNE U 1
MOCTPOCHUE TPaPUKOB ITUX
(hyHKIHH

32 DIeMEeHTapHOE UCCIICIOBAaHNE U 1
MOCTPOCHUE TPAPUKOB ITUX
byHKIMHA

33 CreneHs C 1eJIbIM ITOKa3aTeeM. 1
bunom HeroTona

34 CreleHsb ¢ IeIbIM ITOKa3aTelIeEM. 1
bunom HeroTona

35 | CrenenHas GpyHKIUS C 1

HaTypaJIbHBIM U LEIbIM
nokasaresieM. E€ cBoiicTBa u
rpaduk

36 | KonrponpHas pabora: 1 1
"CrenenHas ¢pyHkuus. Eé
cBoiicTBa U rpaduk"

37 | Apudmerndeckuii KOpeHb 1
HaTypaJbHOU CTENEHU U €T0
CBOMCTBA

38 | Apudmerndeckuii KOpeHb 1
HaTypaJbHOU CTENEHU U €T0
CBOMCTBA

39 | IIpeoOpa3oBaHus YUCITOBBIX 1
BBIPAKEHH, COAEPHKALUX
CTCIICHH U KOPHU

40 | IlpeoOpazoBaHuUsT YMCITOBBIX 1

NOKYMEHT haHPHRATKSAE o GRIRGIIHMEBX

MYHMUNNANBHIEBIOR I X AP ESELLUEOEPA3OBATE/IbHOE 30.09.24 09:39 (MSK) | CepTudmkat 4A4862464B56C2F3790FFCIFBDBEID1A
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LUKONTA UMEHU FEPOS1 COBETCKOIO COHO3A BOPUCA NBAHOBUYA

KOHEBA", MNMonosa Onbra BnagnmMuposHa, AMpeKkTop




41 | IlpeobpazoBaHUs YMCIOBBIX 1
BBIPXKEHUH, COMIepIKaIIIIX
CTCIICHHU U KOPHU

42 | UppanuoHalibHbIC YpPaBHEHHUSI. 1
OCHOBHBIE METOIbI PEUICHUS
HUPPAIMOHAJIBHBIX YPaBHEHUMN

43 | HppanuoHalibHbIC YpPaBHEHHUSI. 1
OCHOBHBIE METOIbI PELICHUS
WPPaIMOHATLHBIX YPABHCHHIMA

44 | VppanuoHaJlbHbIC YpPaBHEHUS. 1
OCHOBHBIE METOIbI PELICHUS
WPPAIMOHATBHBIX YPABHCHHIMA

45 PaBHOCHIIBHBIE TIEPEXO/IBI B 1
pElICHNUN UPPAIMOHATBHBIX
YpaBHEHUH

46 PaBHOCHIIBHBIE TIEPEXO/IBI B 1
pElIeHNN UPPAIMOHATBHBIX
YpaBHECHUI

47 PaBHOCHIIBHBIE TIEPEXO/IBI B 1
pEIIeHUN UPPAIMOHATBHBIX
YpaBHEHUH

48 PaBHOCHIIbHBIE TIEPEXO/IBI B 1
pEIIeHUN UPPAIMOHATBHBIX
YpaBHEHUU

49 | CgoiicTBa 1 rpaduK KOpHs n-oi 1
CTETeHH Kak (pyHKIIUN 0OpaTHOM
CTETIEHH C HaTypaJIbHBIM
noKa3aTeseM

50 | CgoiicTBa u rpaduk KOpHS n-oi 1
CTENEHHU KaK QyHKIIUHA 0OpaTHOM
CTEIEHH C HaTypaJlbHbIM
MIOKa3aTeIeM

51 | Kontponbnas pabora: "CBoiicTBa 1
1 rpaduK KOpHS N-Oi CTETICHHU.
WppannonanpHble ypaBHeHUs"

52 | Crenens ¢ pallMOHATBHBIM 1
I10Ka3aTesieM U €€ CBOMCTBA

53 | Crenesb ¢ parioHAIEHBIM 1
TIOKa3aTesIeM U €€ CBOMCTBA

54 | Crenenb ¢ paroHAIBHBIM 1
II0Ka3aTelIeM U €€ CBOMCTBA

55 [Toka3arenbHast pyHKIUA, € 1
CBOIiCTBa U TpaduK

56 | Ucnomnp3oBanue rpapuka 1
(GYHKIUY TS pelIeHUs
YpaBHEHHUI

57 | Ucnonb3oBanue rpaduxa 1
(GYHKIUY TS pEIIeHUs
ypaBHEHUI

58 | [loka3arenbHbBIC ypaBHEHHS. 1

OCHOBHBIE MCTOIbI PCHICHUSA

NOKYMEHT NBHOKER AR RO Y RIBHMEII T

MYHULUWNANBHOE BIOAXXETHOE OBLLEOBPA30OBATEJIbHOE
YYPEXXAEHUE "BPOAKOBCKASl CPEAHSIS1 OBLLLIEOBPA30OBATEJIbHASA
LUKONTA UMEHU FEPOS1 COBETCKOIO COHO3A BOPUCA NBAHOBUYA
KOHEBA", MNMonosa Onbra BnagnmMuposHa, AMpeKkTop
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59

[Toka3zaTenbHbIE ypaBHEHUSI.
OCHOBHBIE METO/IbI pELICHUS
MOKA3aTEJIbHBIX YPaBHCHUH

60

[Toka3zaTenbHbIE ypaBHEHUS.
OCHOBHBIE METO/IbI pELICHUS
MOKA3aTEJIbHBIX YPaBHEHUH

61

KontponbHas padora:
"Tloka3arenbHast QyHKIHUS.
[Toka3arenbHble ypaBHEHUS "

62

Jlorapudwm yucia. CBoiicTBa
norapudma

63

Jlorapudwm yncma. CBoiicTBa
jorapupma

64

Jlorapudm uncna. CBoiicTa
jorapugpma

65

JlecATUYHBIC U HATYpaJIbHBIC
norapudmel

66

JlecsiTUYHBIE M HATYpaJIbHBIC
JI0rapuQmbl

67

[IpeoOpazoBanue BbIpaKEHUH,
coJiepyKaluXx JorapupmMbl

68

[IpeoOpa3oBaHue BhIpaKECHHH,
coJiep Kalux Jorapugpmbl

69

[IpeoOpa3zoBaHue BBIpaXEHUH,
COJIEpIKaIIHX JIOrapu(pMbI

70

Jlorapudmuueckas GpyHkuus, e€
CBOICTBa U rpapuk

71

Jlorapudmuueckast pyHKIus, e
CBOICTBa U TpaduK

72

HcnonwszoBanue rpaduka
(GYHKIUY JUTSL pEIICHUS
YpaBHEHUU

73

HcnonwszoBanue rpaduka
(GYHKIUY JUTSL pEIICHUS
YpaBHEHUU

74

Jlorapudmuyecknue ypaBHEHHUS.
OCHOBHBIE METObI PELICHUS
JIOrapu(PMUUECKUX YpaBHEHUN

75

Jlorapudmuyecknue ypaBHEHHUS.
OcCHOBHBIE METO/BI PELLICHUS
JIOrapu(PMHUUECKUX YpaBHEHUH

76

Jlorapudmuyecknue ypaBHEHHUS.
OCHOBHBIE METO/IbI PEILICHHS
Jorapu()MHUECKUX YpaBHEHUH

77

PaBHOCHIIBHBIE TEpEXOABI B
pelieHnn JorapupMuIECKuX
YpaBHEHUH

78

PaBHOCHIIBHBIE TEpEXOABI B
pelieHnu JorapupMuIecKux
YpaBHEHHI

79

KonTponsHasg pabdora:

OOKYMEHT
MyHULUUN

KOHEBA",

16dﬂimmmmdamnmwwmnmpym<um

YPEXKOEHVIE "
LUKOJIA UMEHW FEPOS COBETCKOI‘O CO|03A BOPMCA MBAHOBMUA

Monosa Onbra BnagMmmpoBHa, ANpekTop
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80

Cunyc, KOCUHYC, TAHT€HC U
KOTaHI'€HC YKMCIIOBOIO apryMEeHTa

81

CuHyc, KOCUHYC, TAHT€HC U
KOT@HT€HC YHCIOBOT0 apryMeHTa

82

ApKCHHYC, apKKOCHHYC H
ApKTAHT€HC YUCIOBOTO
apryMeHra

83

ApKCHHYC, apKKOCHHYC U
ApKTAHI€HC YUCIOBOTO
aprymMeHra

84

Tpuronomerpuueckas
OKPY’KHOCTb, OIPEICIICHNE
TPUTOHOMETPUYECKUX (DYHKIIHI
YUCJIOBOI'O apryMEHTa

85

Tpuronomerpruueckas
OKPY>KHOCTb, OIIPEJICIICHHAE
TPUTOHOMETPUUECKUX (DYHKITHIA
YHCIJIOBOIO apryMEHTa

86

OCHOBHBIC TPUTOHOMETPHUCCKUE
hopMyITbI

87

OCHOBHBIE TPUTOHOMETPHUICCKHE
hopMyIIBI

88

OCHOBHBIE TPUTOHOMETPUYECKHE
hopMyIIBI

89

OCHOBHBIC TPUTOHOMETPHUCCKUE
hopMyITBI

90

[IpeobpazoBanue
TPUTOHOMETPUUYECKUX
BBIPAKECHHI

91

[IpeobGpazoBanue
TPUTOHOMETPUUYECKUX
BBIPAKECHHI

92

[IpeobGpazoBanue
TPUTOHOMETPUUECKUX
BBIP)KCHUI

93

[IpeobGpazoBanue
TPUTOHOMETPUUYECKUX
BBIPAKECHHIT

94

Pemennie TpUroHOMETpUYECKUX
YpaBHEHUH

95

Pemenne TpuroHOMeTpUUECKUX
YpaBHEHU I

96

Pemrenne TpuroHoMeTpUIECKUX
ypaBHEHUH

97

Pemienue TpuroHoMeTpu4YECKUX
ypaBHEHUI

98

Pemrenne TpuroHomMeTpuueCcKux
YpaBHEHHU I

99

Pemenue TpuronoMeTpuuecKux
YpaBHEHHI

100

Pemenue TPUTOHOMETPHUUCCKUX

OQKYMEHT

NOAPABAECHIBTPOHHON MOAMMCHIO

MYHUUMNAJIbHOE BHODKETHOE OBLLUEOBPA30BATEJ/IbHOE
YYPEXXAEHME "BPOJKOBCKAS CPE[JHAIS1 OBLLIEOBEPA30BATEJIbHAS
LUKOJIA MMEHM NEPOS1 COBETCKOIO COHO3A 6OPUCA MBAHOBUYA

KOHEBA", MNMonosa Onbra BnagnmMuposHa, AMpeKkTop
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101

KonTtponbnas pabora:
"TpUroHOMeTpUUYECKUE
BBIPKEHUS U
TPUTOHOMETPUUYECKUE
ypaBHeHHs"

102

ITocnemoBaTeILHOCTH, CIIOCOOBI
3aJIaHU TI0CIIC0BATCIIFHOCTEH.
Meton mateMaTHUEeCKOM
WH]TYKITUU

103

MOHOTOHHBIE U OTpaHHYCHHBIC
rocieIoBarenbHOCTU. McTopust
a”Han3a OECKOHEUYHO MAaJIbIX

104

Apudmernueckas nporpeccusi

105

['eomeTpuyeckas Iporpeccus

106

beckoneuno yObIBarommas
TeOMETPHYECKAs POTPECCHSI

107

CymMa 6ecKOHEUHO yOBIBaIOIIEH
TeOMETPUYECKON MPOrPECCHH

108

JInHeNHBIN U YKCIIOHEHIINAIbHBIN
poct. Hucno e. @opmyna
CJIO’KHBIX ITPOILIEHTOB

109

JInHeNHBIN U DKCIIOHEHIINAIbHBIN
poct. Hucno e. @opmyna
CJIO’KHBIX ITPOLICHTOB

110

Hcnonb30BaHue MPOrpeccuu st
pelICHUA PCAJIbHBIX 3a1a4
MPHUKIIJHOTO XapakTepa

111

Kontponbhas pabdota:
"TTocaeqoBaTeILHOCTH U
nporpeccun’

112

HenpepbiBHBIC QYHKIIUN U UX
CBOMCTBA

113

Touka pa3pbiBa. ACUMIITOTHI
rpadukoB GyHKIUN

114

CaoiicTBa pyHKIMIMA
HETIPEpPBIBHBIX Ha OTPE3Ke

115

CaoiicTBa pyHKUINI
HETPEPHIBHBIX Ha OTPE3Ke

116

Meton HHTEpBAJIOB ISl pELIECHUS
HEPABEHCTB

117

MeTton UHTEPBAIOB Ui PElICHUs
HEPaBEHCTB

118

MGTOIL HWHTCPBAJIOB JIA PCHICHUA
HEPaBEHCTB

119

IIpuMeHeHHE CBOMCTB
HENPEePBIBHBIX (DYHKIMIA 1151
peleHns 3a1a4

120

IIpuMeHeHHEe CBOMCTB
HENpPEePBhIBHBIX PYHKIUN JUIs
peleHus 3a1a4

121

HGDBaH U BTOpas MpoOu3BOAHBIC

il

DKYMEHT

NOPFIKHBIHEKTPOHHON NOAMMCHIO

MYHUUMNAJIbHOE BHODKETHOE OBLLUEOBPA30BATEJ/IbHOE

YYPEXXAEHME "BPOJKOBCKAS CPE[JHAIS1 OBLLIEOBEPA30BATEJIbHAS
LUKOJIA UMEHM F'EPOS1 COBETCKOIO COHO3A BOPUCA NBAHOBUYA

KOHEBA", MNonosa Onbra BnagumMmpoBHa, AMPEKTOp
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122 | Onpenenenue, reOMETPUIECKUN 1
CMBICJI IPOU3BOTHOM
123 | Onpenenenue, (hu3mdecKuii 1
CMBICJI TPOU3BOTHOM
124 | YpaBHeHHE KacaTelbHOM K 1
rpaguky QyHKIIUU
125 | YpaBHeHuUe KacaTeIbHOH K 1
rpaguky GyHKIUH
126 | IIpou3BOgHBIE STIEMEHTAPHBIX 1
b yHKIMHA
127 | IIpou3BOHBIE dJIEMEHTAPHBIX 1
byHKIMIA
128 | IlpousBogHass CyMMBI, 1
MIPOM3BEACHUS, YACTHOTO U
KOMIO3UIIMHU (PYHKIMHA
129 | IlpousBoaHass CyMMBI, 1
MIPOM3BEACHUS, YACTHOTO U
KOMITO3MITMH () YHKITUNA
130 | IlpousBogHAs CYyMMBI, 1
MIPOM3BEACHUS, YACTHOTO U
KOMITO3MITMHU () YHKITUNA
131 | KonrponbHas pabora: 1 1
"[IponsBogHas"
132 | IToBTOpEHHE, 000OIICHME, 1
cucTeMaTH3alus 3HAaHUH:
"YpaBuenus"
133 | [ToBTOpEeHmE, 0000IICHME, 1
crcTeMaTH3alus 3HAaHHUH:
"q)yHKIII/II/I"
134 | UroroBast KOHTpOJIbHAs paboTa 1 1
135 | MroroBasi KOHTpoJIbHAsE paboTa 1 1
136 | [ToBTOpeHme, 0600IICHME, 1
CUCTEeMaTH3allHsl 3HAHHUH
OBILIEE KOJIMYECTBO YACOB I10 136 10
[TPOTPAMME

[OKYMEHT MOAMWUCAH 3JTIEKTPOHHOIN NOANMCHIO

MYHULUUNANTbHOE BFOAXXETHOE OBLUEOBPA30BATEJ/IbHOE

YYPEXXAEHUE "BPOIKOBCKASI CPEAHASA OBLLLIEOBPA3OBATEJIbHASA
LUKOJIA UMEHU FEPOS1 COBETCKOIO COH0O3A 6OPUCA UBAHOBUYA
KOHEBA", NMornosa Onbra BnagummpoBHa, avpekTop
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