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INOACHUTEJIBHAS 3AIINCKA

YueOHbli Kypc «Anredpa W Hayalla MaTEeMaTUYECKOTO aHaln3a» SBISETCS OJHUM U3
HanOosee 3HAYUMBIX B MPOrpaMMe CpenHero oOImero oOpa3oBaHMs, IMOCKOJBKY, C OJHOU
CTOPOHBI, OH OO0ECIEYMBACT HMHCTPYMEHTAJIbHYIO 0a3y i W3y4YEeHUS BCEX ECTECTBEHHO-
Hay4YHBIX KYPCOB, & C JPYrod CTOPOHBI, (POPMUPYET JOTUYECKOE W aOCTPAKTHOE MBIIIJICHUE
o0yJarommxcs Ha YpOBHE, HEOOXOAMMOM JUIi OCBOCHHSI WH(POPMATHKH, OOIIECTBO3HAHUS,
UCTOPHH, CIOBECHOCTH W JAPYrUX JUCHUIUIMH. B paMkax pgaHHOro yd4eOHOro Kypca
oOydJaroIMecss OBJIAJICBAIOT YHUBEPCATBHBIM  SI3BIKOM COBPEMEHHOW HAyKH, KOTOpas
(bopMynUpyeT CBOU JOCTUKEHUS B MaTeMaTHUeCKoi (opme.

VY4eOHbIil Kypc anreOpsl M Hayal MaTeMaTHUYECKOTO aHalnd3a 3aKJIaJbIBA€T OCHOBY IS
YCHEUIHOTO OBJAJCHHUS 3aKOHAMU (PU3WKH, XUMHUHU, OWOJOTHH, ITOHMMAaHHUS OCHOBHBIX
TEHJICHIIUN pa3BUTUS SKOHOMHKH U OOIIECTBEHHOH >U3HHU, IMO3BOJIIET OPUEHTUPOBATHCA B
COBPEMEHHBIX HHU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHIX, YBEPEHHO MCIONb30BaTh HUX IS
nanbHEWIIero oOpa3oBaHUS W B TIOBCEAHEBHOM JKM3HHM. B TO e Bpems OBaJeHHE
aO0CTPaKTHBIMU U JIOTUYECKH CTPOTMMHU KOHCTPYKIHMSAMHU anreOpbl  MaTEMaTHYECKOTO aHaJn3a
pa3BUBaeT YMEHHE HAaxXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTH, OKA3bIBATh
YTBEPXKJICHUSI C TTOMOIIBI0 MHAYKIUU U PAacCyKIaTh EIyKTHBHO, UCIOIb30BaTh 0000IIEHHE H
KOHKPETU3aIUIo, abCTparupoBaHUE W aHAJOTHI0, (OPMHUPYET KPEATUBHOEC M KPHUTHYECKOE
MBIILICHHUE.

B xome m3ydeHusi yueOHOro Kypca «Anredpa M Havalla MaTeMAaTHYECKOTO aHaJHM3a»
o0yJarommecsi IMOJTY4YalOT HOBBIM OIBIT PEIICHUS MPUKIAIHBIX 3a/lad, CaMOCTOSTEIHHOTO
NOCTPOCHUS] MAaTEMaTUYECKUX MOJENed peasbHbIX CUTYallMil, MHTEPHPETAlUH IOJYyYEHHBIX
pELIeHN, 3HAKOMSATCA C MpUMEpaMU MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MpUpPOAE, HAyKe U
HCKYCCTBE, C BBIAIONIMMUCS MaTEMAaTUYE€CKIUMH OTKPBITUSIMU U UX aBTOPAMH.

VY4eOHb1ii Kypc oO0jagaeT 3HAYUTEIBHBIM BOCIHUTATEIBHBIM MOTCHIIMAIOM, KOTOPBII
peanm3yeTcss Kak uepe3 yueOHbI MaTepuain, CIOCOOCTBYIONIMK (OPMHUPOBAHHIO HAYYHOTO
MHPOBO33pEHUs, TaK MW 4epe3 crneuuduky ydeOHOM  JIeATENIbHOCTH, TpeOyromiei
MPOJOJDKUTEIHPHON  KOHIEHTpPAllMM  BHUMAaHUsS, CaMOCTOSATEIBbHOCTH, AaKKypaTHOCTH H
OTBETCTBEHHOCTH 3a MOJYICHHBIA PE3ybTaT.

B ocHoBe Meromuku oOyueHHs anreOpe ¥ HavyalaM MaTeMaTHYeCKOro aHalu3a JIEKUT
JeSITeNIbHOCTHBIA MPUHITUI O0YYCHHUS.

B cTpykType yueoHOro Kypca «Anredpa u Hayaia MaTeMaTHYECKOTO aHAJIM3a» BBIICICHbI
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rpadukm», «YpaBHEHHS U HEpPaBEHCTBA», «Hauama MaTeMaTHueckoro aHanmu3ay, « MHOXKECTBA H
JorHKa». Bce OCHOBHBIC COIEPKATEIBHO-METOMUYCCKUE JMHUHA H3YYAOTCS HA IMPOTSHKCHUHU
JBYX JIET OOy4eHHsS Ha ypOBHE CpEIHEro o0miero odpa3oBaHUs, €CTECTBEHHO JOIOJHSS IPYT
Ipyra W TOCTENEHHO HACHIIIAsICh HOBBIMH TeMaMH M pasaenamu. JlaHHBIH ydeOHBIH Kypc
SIBJIICTCS WHTCTPATUBHBIM, IOCKOJBKY OOBEIUHSAECT B ceOc COACpKAHUE HECKOJIbKUX
MaTEeMaTHYECKUX JTUCIUIUIMH, TAKUX KakK aiareOpa, TPUTOHOMETPHS, MAaTCMATUYCCKUI aHAIHN3,
TEOpUsT MHOXKECTB, MaTeMaThyeckas JIormka u apyrue. [lo mepe Toro kak oOydJaromuecs
OBIIAJICBAIOT BCE OoJyiee MIMPOKMM MAaTEMATHYCCKHM amnmnapaToM, y HHUX IOCIEIOBaTEIbHO
(dbopMUpyeTCsT W COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHYECKYI0 MOJCNb peaTbHON
CUTyalliH, MPUMEHSTh 3HAHUSA, MOJy4YEeHHbIE NMpPHU W3YYEHHH Y4eOHOro Kypca, A pelieHus
CaMOCTOSITENIFbHO CHOPMYIMPOBAHHON MaTeMaTHYECKOW 3a/Jadd, a 3aTeM HWHTePIPEeTHPOBATH
CBOM OTBET.

ConepxatenbHo-MeToqM4ecKass  JuHUSA  «YUucnma W BBIYMCIEHHUS»  3aBeplIaer
(dopMUpOBaHNE HABHIKOB MCIIOJIb30BAHUS JCHCTBUTEIBHBIX YHCEN, KOTOpOE ObIJIO0 HayaTo Ha
YpOBHE OCHOBHOTr'O 001miero oopasoBanus. Ha ypoBHe cpemnero oOmiero o0pa3zoBanusi oco0oe
BHHMaHHE yaesieTcs: (OpMUPOBAHHIO HABBHIKOB PAIlMOHATBHBIX BBIYUCICHHM, BKIFOYAOIINX B
ce0s MCIOIp30BaHUE PA3IMYHBIX (POPM 3allMCH YMCIa, YMEHUE JIeNaTh MPUKHUJIKY, BBHIIOIHATH
MpUOTKEHHBIC BHIYHMCIICHUS, OIICHUBATh YHCJIOBBIC BBIPAKEHU S, pab0OTaTh C MATEMAaTHIECKIMHU
KOHCTaHTaMH. 3HAKOMBIC OOYYarOIIMMCS MHOXKECTBA HATYpPAJbHBIX, IEIBIX, PAIlHOHATBHBIX U
JNCHCTBUTEILHBIX YMCEJ JOMOIHSIIOTCS MHOXKECTBOM KOMILJICKCHBIX YHCEN. B KaXI0M M3 3THX
MHO>KECTB PAaCCMaTPHBAIOTCS CBOMCTBEHHBIC €My CHEU(PUIECKUE 3a7a9H U Ol €PALUH: JICTICHHE
HaIleJIo, ONEPUPOBAHME OCTATKAMH HA MHOXECTBE IIENBIX YHCed, O0COOBIe CBOWMCTBA
palMOHANBHBIX U MPPALMOHAIBHBIX YHCeN, apu(METHUECKHE Olepalii, a TaKkKe H3BJICUEHHE
KOpPHS HaTypaJbHOH CTeeHM Ha MHOXKECTBE KOMIUIEKCHBIX  uuceld. bmaromaps
MOCIICIOBATEIBHOMY ~ PACIIMPEHHIO Kpyra HCIOJB3yeMBIX YHCeI W 3HAKOMCTBY C
BO3MOKHOCTSIMH MIX IPUMEHCHUS JIJIsI PEIICHHSI PA3IMIHBIX 33124 (DOPMUPYETCsl IPEICTAaBICHIE
0 €IMHCTBE MAaTEMAaTHKHU KaK HayKu U €€ poJId B IOCTPOSHUH MOJIeJIel peaibHOrO MHUpa, U POKO
HCTIONB3YIOTCSA 0000IIIEHNEe U KOHKPETU3aIusi.

Jluaust «YpaBHEHUS M HEPAaBEHCTBA» pPEAM3yeTcss Ha MPOTSDKCHUM BCEro OOydYeHHS Ha
YPOBHE CpEIHEro o00miero oOpa3oBaHUs, IOCKOJIbKY B KaxJaoM pasziene [IporpaMMer
MPEIyCMOTPEHO PEIIeHHEe COOTBETCTBYIONMIMX 3a/1ad. B pe3ynbrare oOydarommecs: OBJa/IeBalOT
pa3IMYHBIMA ~METOAAMH pEHISHHS pPalMOHAIBHBIX, HWPPAIMOHATIBHBIX, I1OKa3aTelbHBIX,
Jorapu MUYECKUX ¥ TPUTOHOMETPUYECCKMX YPAaBHEHUMH, HEPABCHCTB M CHCTEM, a TAKXKe 3aj]1ad,

COACPIKAIIMNX IMapaMETpPhI. HOlequHLIe YMCHH HIMPOKO HCIIOJB3YIOTCA IIPU HCCICIOBAHUU



(GYHKIUI ¢ TOMOIIBIO IIPOU3BOIHOM, IIPH PELICHUH TPHUKIAJAHBIX 3a/1a4 U 33]1a4 Ha HAXOXKICHUE
HauOOJBIINX M HAMMEHBIINX 3Ha4eHUH QyHKIuH. JJaHHas conepikaTeibHast JIMHUS BKIIOYACT B
cebst Takke (GOpMHUpPOBAHWE YMEHHUH BBINOJIHATH pacuérbl Mo (Gopmyiiam, Npeodpa3oBaHUS
palMOHANBHBIX, HPPAIMOHATIBHBIX U TPUTOHOMETPHUYECKUX BBIPAKECHUN, a TAK)KE BHIPAKCHHIA,
COJIEp)KalIMX CTEMEeHH W Jorapudmel. braromaps W3y4eHHIO anreOpanyeckoro Martepuana
MPOUCXOAWT JaibHEHIIee pa3BUTHE AITOPUTMHUYECKOr0O H  aOCTPAKTHOTO  MBIIUICHHS
oOygarommxcs, GOpPMUPYIOTCS HABBIKH JETYKTUBHBIX PACCYXKICHUU, pabOThl C CHMBOIHHBIMU
¢dbopmamu, mpencTaBIeHUs] 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHJI€ PaBEHCTB M HEPAaBEHCTB.
Anrebpa npemaraet 3p(eKTHBHbIC HHCTPYMEHTHI JIJISl PEIICHUS TPAKTUYECKUX M €CTECTBEHHO -
HAY4YHBIX 3a]1a4, HATJISTHO JIEMOHCTPUPYET CBOM BO3MOKHOCTHU KaK SI3bIKa HAYKH.

ConepkatenpHO-MeToq4ecKast TuHUS «DyHKIMH U TpaduKU» TECHO MEeperieTaercs ¢
IpPYTUMH ~ JIMHHSIMA ~ y4eOHOro  Kypca, TIOCKOJIBKY B KaKOM-TO  CMBICIE  3amaéT
IOCJIEIOBAaTENIbHOCTh ~ M3Y4YEHHS  Marepuana. VI3yueHue  CTENeHHOH, IOKa3aTeIbHOM,
Jorapu(pMUYECKON M TPUTOHOMETPHUUECKUX (PYHKIUN, NX CBOWCTB U T'pauKOB, HUCIOIb30BAHNE
GyHKIUH A pemieHust 3a1a4 W3 APYruX YYeOHBIX MPEIMETOB W PEallbHOH >KU3HH TECHO
CBSI3aHO KaK C MaTeMaTHYECKHM aHAJIN30M, TaK M C PEIICHWEM ypaBHEHWH M HepaBeHCTB. [Ipu
3TOM OOJbIIOC BHUMAHUE YACHIeTCS (POPMUPOBAHHIO YMEHHUS BBIpaXKATh (OPMYJIAMH
3aBUCHUMOCTH MEXIy Pa3MYHBIMHU BEIMYUHAMH, HCCIENOBATh MOMyYeHHbIe (DYHKIIUU, CTPOUTD
ux rpadpuku. Matepuan 3TOM coaepKaTeIbHOW JIMHUM HalleJleH Ha pPa3BUTHE YMEHUH H
HaBBIKOB, TO3BOJISIFOIIMX BBIPAXKATh 3aBUCHMOCTH MEXAY BEIMYMHAMH B Pa3JIMYHON (opme:
aQHANMTUYECKOH, Tpaduueckoii W cioBecHOW. Ero wu3ydeHme CcrocoOCTBYeT pa3BHUTHIO
QITOPUTMHYECKOTO  MBIIUICHUS, CIHOCOOHOCTH K  OOOOHICHWI0O M KOHKPETH3aIUH,
UCIIOJIb30BaHUIO aHAJIOTUH.

ConepxatenbHast nmuHUS «Hauama MaTeMaTHUeCKOro aHaln3ay IMO3BOJSET CYIIECTBEHHO
pacmMpHUTh KPYr KaK MaTeMaTUYECKUX, TaK U MPHUKIATHBIX 3a]a4, JOCTYIHBIX 00ydJarOIMMCS,
TaK KaK y HUX TOSBISIETCS BO3MOKHOCTh CTPOUTH TPa(UKH CIOXKHBIX (DYHKIIHHA, ONIPEIENIATh UX
HauOONbIINEe U HAUMEHBIINE 3HAYCHHUS, BBIUUCIATH IIIOMAI GUTyp U 0ObEMBI Tel, HAXOAUTh
CKOPOCTH M YCKOpeHHs mpoieccoB. JlaHHas coaepikaTelbHasi JMHUS OTKPHIBACT HOBBIE
BO3MO)XHOCTH TOCTPOCHHS MAaTEMAaTHYECKHX MOJENIed pealbHbIX CHUTyalluid, I03BOJISIET
HaXOMUTh HAaWJIydlllee peIIeHHEe B TMPHKIAIHBIX, B TOM YHCIIE COIHMAIbHO-IKOHOMHYECKHUX,
3aja4ax. 3HAKOMCTBO C OCHOBAMH MaTEMAaTUYECKOTO aHalM3a CIOCOOCTBYET pPa3BUTHIO
abcTpakTHOrO0, (OpMaHHO-TOTHYECKOTO M KPEATHBHOI'O MBINUICHHS, (POPMHUPOBAHUIO YMEHHIMA
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Y3HAIOT O BBIJAIONIUXCS PE3yJIbTaTax, MOJTYYECHHBIX B XO/I€ Pa3BUTHSI MATEMATHKU KaK HAyKd, U
00 UX aBTOpax.

ConepkatenbHO-MeToaYecKass THHUS «MHOXecTBa M JIOTMKa» BKJIIOYaeT B ce0d
AJIEMEHTHl TEOPUM MHOXECTB U MAaTEeMAaTHYeCKOH JOrMKU. TeopeTHKo-MHOXKECTBEHHbBIC
MPEJCTaBICHNUS MPOHU3BIBAIOT BECh KypC IIKOJBHOW MaTeMaTHKH M TpeulararoT Haumbosee
YHUBEPCAJIBHBIN SI3BIK, OOBEAMHSIONIMI BCE pa3eibl MaTEeMAaTHKA M €€ TPUIOKCHHH, OHH
CBSI3BIBAIOT Pa3HbIE MATEMATUYECKUE TUCIUIIIIMHBI U UX MPUIOKEHHUS B enuHoe 1enoe. [loatomy
BAXHO JaTh BO3MOXHOCTh OOYyYalolmeMycCsi IOHUMAaTh TEOPETUKO-MHOKECTBEHHBIA SI3BIK
COBPEMEHHOW MAaTEMaTHKH W WCIOJB30BaTh €ro JUIS BBIPAXXKEHUS CBOMX MBICIeH. [pyrum
Ba)XHBIM IPU3HAKOM MaTeMaTHKHU KaK HayKd CJIEAYET NMPU3HATh CBOWCTBEHHYIO €l CTPOrocTh
00OCHOBaHMW U  CJEAOBaHUE OMNPEACNIEHHBIM IpPaBWIAM IOCTPOCHHS  JIOKA3aTENIbCTB.
3HaKOMCTBO C 3JIEMEHTaMHU MaTeMaTHYECKOH JIOTMKH CIIOCOOCTBYET Pa3BUTHUIO JIOTMYECKOIO
MBIIUIEHUS 00Yy4aroIIMXCsl, TIO3BOJISIET UM CTPOUTH CBOHM PACCYKJEHHUS Ha OCHOBE JIOTMYECKHX
npaBuil, QOPMHUPYET HABBIKU KPUTUYECKOT O MBILIICHUS.

B yueOHOM Kkypce «Anrebpa M Hayaja MaTeMaTHYECKOrO aHalu3a» MPUCYTCTBYIOT
OCHOBbl ~ MAaTEMaTMYECKOTO  MOJEIMPOBAHMs,  KOTOpble  NpPU3BaHBl  CIIOCOOCTBOBATH
(OpMUPOBAaHHIO HABBIKOB IMOCTPOCHUS MOJENCH peanbHBIX CHTYalluid, HUCCIEHOBAaHUS AITHX
Mojielied C TOMOILIBI0 ammapara ainredpbl U MaTeMaTHYecKoro aHajlu3a, WHTepHpeTaluu
MOJIYYCHHBIX Pe3yIbTaTOB. Takue 3aJaHusl BIUICTEHBI B KaXABIH W3 Pa3/eliOB MPOTrpaMMBI,
MOCKOJIbKY BECh MaTepuan y4eOHOro Kypca HIMPOKO MCIOJIb3yeTCs ISl PELIeHUs MPUKIATHBIX
3amad. llpum pemieHMHM pealbHBIX MPAKTUUYECKUX 3aJady  OOydallluecs pa3BUBAIOT
HaOII0aTeIbHOCTh, YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, MCIOJIB30BATh
aHaJIoruo, 0000IIaTh W KOHKPETU3MpPOBaTh Mpodiemy. JledareabHOCTs MO (OPMUPOBAHUIO
HaBBIKOB PELIEHUS MPUKIAIHBIX 3a/1a4 OpraHU3yeTcs B Mpoliecce U3yYeHusl BceX TeM yueOHOro
Kypca «Aure0pa 1 Hayajla MaTEMAaTUYECKOr 0 aHAIU3a».

Ha u3yuenue yueOHoro kypca «AnreOpa 1 Hayajaa MaTeMaTHUYECKOIO aHAIN3a» OTBOAUTCS
272 4vaca: B 10 kmacce — 136 yacoB (4 yaca B Hemenmo), B 11 kmacce — 136 yacoB (4 yaca B

HEJIEITIO).



COJAEPKXAHUME OBYYEHUA

10 KJIACC

Yucsia v BHIYUCTCHUSA

Panmonanbuble unciaa. OOBIKHOBEHHBIE M JECSATHUHbBIE APOOH, MPOIEHTHI, OECKOHEYHBIE
nepuoanueckue 1podu. [lpumenenne npodeii u MPOLEHTOB AJIs pELIeHUs PUKIIAJHbIX 3a4a4 U3
pa3IMYHBIX OTPACIICH 3HAHUN U PEAJIbHON KU3HH.

JeiicTBuTenbHbIe yncia. PalyoHanbHble W MppalMoHajbHbIe uucia. Apudmerndeckue
ornepaluy C ACHCTBUTEIbHBIMM YMcIaMU. Moayib JEMCTBUTEIBHOIO YMCIA U €ro CBOMCTBA.
[IpuOnu>k€HHBIE BBIYMCIEHUS, @paBUJa OKPYIJVIEHUS, HIpPUKHIKA M OLIEHKAa pe3yjbTaTa
BBIYHCIICHUM.

Crenenb c 1enbM nokaszareneMm. bunom Heiorona. Mcnonp3oBanue nmoaxozsiei GopMel
3aUCH JIe CTBUTENIbHBIX YNCEN 1JIs PEIIeHMs] IPAaKTUUECKUX 3aa4 U MPEACTABICHUS 1a HHbIX.

ApudmeTruecknuil KOpeHb HaTypajIbHOI CTENIEHU U €ro CBOMCTBA.

CreneHp C palMOHaJIbHBIM IOKa3aTeleM U €€ CBONCTBA, CTENEHb C JEHCTBUTEJIbHBIM
MIOKa3aTeNIEM.

Jlorapudwm uncna. CoiictBa norapudma. JlecsTuuHbie U HATYpalbHBIE Torapu(MBbI.

CuHyc, KOCUHYC, TAaHT'€HC, KOTAHT'€HC YMCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC U
apKTaHT'€HC YU CIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxaecTtBa M TOXAECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YypaBHEHMS.
PaBHOCUIIBHBIE YpaBHEHUS U ypaBHEHUA-CleACcTBUA. HepaBeHCTBO, pelieHne HepaBeHC CTBa.

OCHOBHBIE METOJIbI PEIIEHUS LETbIX U IPOOHO-PAlMOHAIBHBIX YPaBHEHHH W HEPaBEHCTB.
MHoOrouieHsl OT OJHOW IEepeMEHHOW. JlelleHHe MHOrowIeHa Ha MHOIOYIEH C OCTAaTKOM.
Teopema be3y. Muorousenst ¢ nensiMu koddunmentamu. Teopema Buera.

[TpeoOpazoBaHus YK CIOBBIX BHIPAKEHUH, COIEPXKAIIMX CTETIEHU U KOPHHU.

Wppauuonanbupie  ypaBHeHUs. OCHOBHbIE METOJbl  pELIEHUS HUPPALHOHAIBHBIX
YPaBHEHHH.

[Toxa3zaTenbHble ypaBHeHHs. OCHOBHBIE METO/IbI PEIICHUS TOKa3aTEIbHBIX YPaBHEHUH.

[TpeoOpazoBaHue BhIpaXKEHUH, COAEPKAIIUX JIOTAPHPMBIL.

Jlorapugmuyeckue ypaBHeHUS. (OCHOBHBIE METOABI pEIICHUS JIOTapH(PMUYECKUX

YpaBHEHUM.



OcHoBHbIE TpUroHomeTrpuyeckue ¢opmyibl. IIpeoOpazoBaHue TPUTOHOMETPUUECKUX
BBIPAKEHUH. PellleHne TpUroHoMeTpHYeCKUX YPaBHEHUMN.

Pemenne cucreM JIUMHENMHBIX YypaBHEHWN. Marpuila CUCTEMbl JIMHEWHBIX ypaBHEHUM.
Onpenenurens MaTpUIbl 2X2, €ro reoMETPUYECKHUH CMBICI U CBOMCTBA, BBIYUCICHHUE €rO
3HAauYEHUs], IPUMEHEHUE OMPEACIUTENS A PELICHUs] CUCTEMbI IMHEHHBIX ypaBHeHUl. Penienue
MPUKIIAIHBIX 3a7a4 C MOMOIIbI CUCTEMBI JIMHEWHBIX ypaBHEHUH. McciienoBanrne mocTpoeHH oM
MOJIEJH C TIOMOIIBIO MaTPUIl U OIpeleauTenei.

ITocTpoeHne mMaTeMaTUYECKUX MOAECIIECH pPEalbHOM CUTyallUH C IOMOIIBIO YPaBHEHUU U
HepaBeHCTB. lIpuMeHeHue ypaBHEHUH M HEPAaBEHCTB K PELICHUIO MaTeMaTUYeCKUX 3anad |
3a/1a4 U3 pa3IMyHbIX o0acTeil HAayKH U peabHOM KU3HU.

DOyHKIUAA U TpaQuKu

@ynkuus, cnocodbl 3agaHus ¢QyHkUuM. B3aumuo oOpatHble ¢(yHkumu. Kommosunus
¢bynknuid. ['paduk GyHKIMH. DeMeHTapHbIE TPeoOpa3oBaHus IpaduKoB (PYHKITHH.

OO6nacTh ompeneneHus U MHOXKECTBO 3HaueHui ¢ynkuuu. Hymu ¢pynkuun. [IpomexyTku
3HAKOINOCTOSIHCTBA. UéTHBIe U HeuéTHble QyHKuMH. [lepumonuyeckue QyHxuuu. ITpomexyTku
MOHOTOHHOCTH (yHKIMU. MakcuMyMbl U MUHUMYMBbI (yHKIMM. Hanbosbiiee 1 HauMeHblIee
3HaueHHs (PYHKIHUU Ha IPOMEKYTKE.

Jlunelinas, kBajpaTHUHasl U JPOOHO-TMHEWHAS (PYHKINUU. DIIeMEHTapHOE UCCIET0BaHNE U
MMOCTPOEHUE UX rpauKOB.

CrenenHast ¢yHKIMS C HaTypaJbHBIM M ILIeJbIM Toka3aTeneM. EE cBoiictBa u rpaduk.
CpoiicTBa M TpaduK KOPHS N-Oi CTENEHM KaK (YHKIHUU OOpaTHOW CTENEHH C HATypalTbHbBIM
IIOKa3aTeJIEM.

[TokazaTenbHas u norapumuueckas GyHKIMH, UX CBOMCTBa U rpaduku. Mcnonbp3oBanue
rpadukoB GYHKIUHN 1715 pelIeHHs] ypaBHEHHI.

TpuroHomerpudeckast OKpPYKHOCTb, OIpEAEIEHUE TPUTOHOMETPUUECKUX (PYHKIMH
YHUCJIOBOTO apryMEHTA.

@OyHKIMOHAJIBHBIE 32aBUCUMOCTH B PeajbHBIX IpoIleccax U sBJICHUsAX. [ paduku peanbHbIX
3aBUCHUMOCTEM.

Havyana MaTeMaTH4eCcKOro aHAJIN3a

ITocnenoBaTenbHOCTH, CIIOCOOLI 3aJaHus MOCIEI0BaTEILHOCTEH. MeTo ] MaTEMaTHUECKOM
WHIYKIUWA. MOHOTOHHBIE M OrpaHUYEHHbIE IOCIEAOBATENIbHOCTU. VcTopus BO3HMKHOBEHUS
MaTeMaTHYECKOT0 aHajm3a Kak aHajan3a 0€CKOHEYHO MallbIX.

ApudmeTnueckas M TreoMeTpuueckas mporpeccud. beckoHeuHo — yObIBaromias

reoMETpuUuecCKas Mmporpeccus. CYMMa OECKOHEUHO Y6BIB3IOHleﬁ FCOMeTqueCKOﬁ mporpeccuu.



JIuHelHBIE M OKCIOHEHIMaJNbHbIA pocT. Yucmo e. Popmyna CIOKHBIX MPOLIEHTOB.
Hcnonp3oBaHne NpoOrpeccuu Ul PEUICHHs] pealIbHbIX 3a/1a4 IPUKJIaJHOr O XapaKTepa.

HenpepbiBHbIe (QYHKIIMM W WX CcBOWMCTBA. TouykM pa3pbiBa. ACHMITOTHI TpaduKoB
¢ynknui. CBoiicTBa (YHKIHH HEMPEPHIBHBIX HA OTpe3Ke. MeToa WHTEPBAJIOB JJISI PEIICHUS
HepaBeHCTB. [IpuMeHeHne CBOMCTB HEMPEPhIBHBIX (PYHKINM I pelieHus 3a1a4.

[TepBas u BTOpas npou3BoaHbie GyHKIUU. ONpeaeneHne, reoMeTpuIecKuil u pusndeckuit
CMBICJI IIPOU3BOJHON. Y paBHEHHE KacaTebHOU K TpaguKy (QyHKIHH.

ITponsBoanble 351eMeHTapHbIX QyHKIUI. [Ipon3BoaHas cyMMbl, TPOU3BENEHUSI, YACTHOTO
Y KOMITO3ULIUU (YHKIUH.

MHoKecTBa H JIOTHKA

MHoxecTBO, onepaluy HaJl MHOXKECTBaMU U HUX cBoiicTBa. J{narpamMmsbl Dilnepa—BenHna.
[IpumeHeHne TEOPETHKO-MHOKECTBEHHOIO ammapara Uil ONMCaHUs peajbHBIX IPOLIECCOB U
SIBIICHU, TP PEIICHUH 33724 U3 APYTuX y4eOHbIX TPEIMETOB.

Onpenenenue, Teopema, CBOWCTBO  MaTeMaTU4eckoro  oOBbeKTa,  CJelCTBHUE,

A0Ka3aTCJIbCTBO, pPaABHOCUJIBHBIC YPAaBHCHUS.

11 KJIACC

Yucsia v BHIYUCICHUA

HarypanbHble u uensie uucna. [lpuMeHeHHMe MNPU3HAKOB AEIUMOCTH LEIbIX YHCEI,
HanOonpIMi o0muit nemurens (nanee — HOJ) n nanmenpiee obmee kpatHoe (manee — HOK),
OCTATKOB 10 MOJYJIIO, aaroputMa EBKinAa i peleHns 3a1a4 B LEIbIX YUCIAX.

KommiiekcHble uwncnma. AunreOpawdeckass M TpUTOHOMeETpHuYeckas (OpMBI  3amucu
KOMILIEKCHOTO 4Kciia. ApudmMeTndeckue ornepanuy ¢ KOMILUIEKCHBIMHU dnciiaMu. V3o0paxeHue
KOMILIEKCHBIX YHCEJI Ha KOOPAMHATHOU T1ockocTtu. Popmyna Myaspa. KopHu n-oii crenenu us3
KOMIUJIEKCHOTO 4ucia. [IpuMeHeHne KOMIUIEKCHBIX YHCENl MJisd peHieHuss (PU3NYEeCKUuX |
reOMETPUYECKUX 3a]1ay.

YpaBHeHHs1 4 HEPaBeHCTBA

Cucrema 1 COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB. PABHOCHIIBHBIE CUCTEMBI U CUCTEMBI -
ciencTBus. PaBHOCHIIbHBIE HEPABEHCTBA.

OT1O60p KOpHEW TPUTOHOMETPUUYECKUX YPAaBHEHUM C MOMOIIbIO TPUTOHOMETPUUYECKOM
OKPY’KHOCTH. PellieHne TpuroHoMeTpu4eCcKuX HEPABEHCTB.

OCHOBHBIC METO/IbI PEIICHUS MTOKA3aTEIbHBIX U JIOTapu(MUYECKIX HEPABEHCTB.

OCHOBHEIE MCTO/JIbI PCIICHUS UPPALUOHAIIbHBIX HEPABCHCTB.



OCHOBHBIE ~ METOABl  PEIIEHHs  CHUCTEM W COBOKYIIHOCTEH  palUOHAIBHBIX,
UppanoHaJIbHbIX, OKA3aTEIbHBIX U JOrapu(MUIECKUX YpaBHEHUH.

YpaBHEHUs1, HEPABEHCTBA U CUCTEMBI C ITapaMeTPaMH.

ITpuMeHeHuEe ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUIO MAaTEMaTUYECKUX 3aJay U
3alad U3 pa3MYHbIX O0JlacTel HayKu W peaJbHOM >KU3HHM, HHTEpPHpeTalus IOJTy4eHHbIX
pe3yabTaTOB.

DyHKUHMU U TPaPUKH

I'paduk kommosunmu QyHKui. I'eomerpuyeckne o0pas3bl ypaBHEHHH W HEPaBEHCTB Ha
KOOPJIMHATHOW MIOCKOCTH.

Tpuronomerpuueckue QyHKIUH, UX CBOWCTBA U I'paUKH.

I'papuueckre MeTOAbl pELICHMs] ypaBHEHUH U HepaBeHCTB. ['paduueckue MeTO.b
pelieHys 3a1a4 ¢ napaMmeTpamu.

Hcnons3oBanue rpagukoB (QyHKIMA 1718 HMCCIeIOBaHMS IPOLECCOB U 3aBUCUMOCTE,
KOTOPbIE€ BO3HUKAIOT IPU PELICHUH 3a/1a4 U3 JPYTUX y4eOHbIX IPEIMETOB U PeaIbHON )KU3HH.

Hayana maTteMaTn4ecKkoro aHajau3a

[TprumMeHeHue NPOU3BOJHON K UCCIEO0BaHUIO (DYHKIIMI HA MOHOTOHHOCTD M 3KCTPEMYMBI.
Haxoxnenne HanOobIIero 1 HAaMMEHbIIEro 3HAYCHUH HeNTPEePhIBHOW (PYHKIIMU HA OTPE3Ke.

IIpumeHeHne NPOU3BOAHOW JUIA HAXOXKACHWS HAMIIy4dllero PELICHUS B IPUKJIAJHBIX
3aja4yax, JJIsl ONpelesieHHs] CKOPOCTH M YCKOpEeHHMs Ipoliecca, 3adaHHOro (opMmyJsiol uim
rpadukoM.

ITepBooOpa3Hasi, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. IlepBooOpa3Hble 371€MEHTapHbIX
¢bynkuii. [IpaBuina HaXOXXIEHHUS TEPBOOOPA3HBIX.

Wuterpain. I'eomerpudeckuil cMbIca MHTErpaja. BerunciaeHue onpeneaéHHoro MHTerpaa
no hopmyie HeroTona-JIeliOnuma.

[IpumeHneHnue wuHTErpaia JUisi HaXOXKIEHUS IJowmaned IiIockux ¢uryp u o0BbEMOB
F€OMETPUYECKUX TEIl.

[Tpumeps! pemenuit tuddepeHanbHbIX ypaBHEHHH. MaTemMaTnueckoe MoJenpoBaHue

peasbHBIX MPOIECCOB C TOMOIIBIO TU(PepeHITNANTBbHBIX YPAaBHEHUH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA VYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOT'O AHAJIM3A» (YTJIVBJIEHHBI VYPOBEHL) HA
YPOBHE CPEJHEI'O OBILIET'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:knaHCKOro BOCIIUTAHMS :

chOPMHUPOBAHHOCTh T'PAXKIAHCKOW TMMO3ULIHUM  OOYy4YaOIIerocss Kak akKTUBHOIO U
OTBETCTBEHHOTO 4JICHA POCCHUIHCKOTrO OOIIECTBA, MPEACTaBICHHE O MAaTEMAaTHYECKHUX OCHOBaX
(YHKIMOHUPOBAHUS PA3JMYHBIX CTPYKTYp, SBJCHUH, MpOUENyp TIpa)KIaHCKOro o0IIecTBa
(BBIOOpBI, OMPOCH M JAPYroe), yMEHHE B3aUMOJIEWCTBOBATh C COIUAJIbHBIMH WHCTUTYTaMU B
COOTBETCTBHH C UX QYHKIMSIMHU U HA3HAUYCHHEM;

2) NaTPUOTHYECKOT0 BOCIIMTAHUS:

cOpMUPOBAHHOCTb POCCUICKON I'Ppa)KAAHCKOW MACHTUYHOCTH, YBAXKECHUS K IPOLUIOMY H
HACTOAIIEMY POCCUHCKON MAaTEMAaTHKH, IEHHOCTHOE OTHOLIEHHE K JOCTHXKEHHSIM POCCHICKUX
MAaTEeMAaTUKOB M POCCHICKOM MaTEMaTHYECKON IIKOJIbI, MCIOJb30BAHUE ATUX JIOCTHKEHHUH B
JpyTUX HayKax, TEXHOJOTHX, Chepax SKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHUE  JYXOBHBIX LIEHHOCTEH  pPOCCHIICKOro  Hapoia, Cc(HOPMHUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, dTUYECKOTO MOBECHUS, CBSI3aHHOTO C MPAKTUYECKUM IPUMEHCHHEM
JMOCTHKEHUM HAayKH M JIeATEIbHOCTBIO YUYEHOTO, OCO3HAHHME JIMYHOTO BKJaJa B MOCTPOCHHE
YCTOMYUBOTO Oy IyIIEro;

4) 3¢TEeTUYECKOTr0 BOCTIMTAHUS:

ACTETMYECKOE  OTHOUIEHHWE K  MHpPY, BKJIHOYass  JICTETUKY  MaTEeMaTUYECKUX
3aKOHOMEpPHOCTEH, OO0BEKTOB, 3ajay, pELICHUN, pacCyKIACHUH, BOCIPUUMYHMBOCTh K
MaTEeMaTUYECKUM ACTIEKTaM Pa3JIMYHBIX BUIOB UCKYCCTBA;

5) ¢pu3nyeckoro BOCHUTAHMS:

c(OpMUPOBAHHOCTh YMEHUS IPUMEHSITh MaTEMATUYECKIE 3HAHUSI B HUHTEpECcax 3J0POBOTO
n Oe3zomacHOro obpasza XU3HH, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3JI0POBBIO (310pOBOE
NMUTaHUE, COATaHCUPOBAHHBIA PEXKUM 3aHSATHH U OTAbIXA, pErysipHas (pusndeckas akTHBHOCTH),
(bU3NYECKOe COBEPIICHCTBOBAHUE MIPH 3aHITUAX CIIOPTHBHO-03/I0POBUTEIBHOMN IEATEIHHOCTHIO;

6) Tpy10BOr0 BOCIIMTAHUSA:

TOTOBHOCTh K TPYyZY, OCO3HaHHUE IIEHHOCTH TPYAO0JIIOOUs, UHTEPEC K Pa3IMUHbIM chepam

HpO(i)eCCHOHaHBHOfI ACATCIIBHOCTHU, CBsA3aHHBIM C MaTeMaTHUKOM U eé MPHUIIOKCHUAMU, YMCHUC



COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymeld mnpodeccuun W pealn30BHIBATE COOCTBEHHBIC
KU3HCHHBIC ILJIAHBI, TOTOBHOCTh W CIIOCOOHOCTh K MaTEMaTHYeCKOMY OOpa30BaHHUIO H
camMo00pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY YYaCTHIO B PEIICHUH
MPAKTHYECKUX 33/1a4 MAaTEMaTUYECKON HAIIPaBICHHOCTH;

7) 3K0JIOrHYeCKOro BOCIIMTAHMS:

cOPMHPOBAHHOCTh OIKOJIOTUYECKON KYJIbTYpbl, TOHHMAHHE BJIMSHUS COITUATBHO-
SKOHOMHYECKUX IPOIECCOB HAa COCTOSHUE NPUPOJAHOW U COIUAIBHOM Cpeibl, OCO3HAHUE
rI00aTbHOTO  XapakTepa  JKOJIOTHYECKHX  MmpoOiieM, OpUEHTAaIMs Ha  IPUMCEHEHHE
MaTeMaTUYECKUX 3HAHUHU IS PEIICHMs 3a/1ad B 00JACTH OKPYKAIOIICH Cpelbl, TUTAHUPOBAHHE
MIOCTYIKOB U OLIEHKH UX BO3MOKHBIX MTOCTEICTBUN A OKPYKAIOUIEH Cpellbl;

8) HeHHOCTH HAYYHOTI 0 MO3HAHMS:

chOpPMHPOBAHHOCT, MHPOBO33PEHHS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUSL HAYKU M OOLIECTBEHHON MPaKTUKHU, TOHUMAHUE MAaTEMAaTHUECKONW HAayKu Kak cdepbl
YeNoBeYECKON JeITebHOCTH, ATANOB €€ Pa3BUTUS U 3HAYUMOCTH AJIsS Pa3BUTUS [IUBUIIM3AIUHY,
OBJIQJICHUE S3bIKOM MAaTEMATHKH U MAaTEMaTHYECKON KyJIbTypOH KaK CPEACTBOM MO3HAHUS MUDA,
TOTOBHOCTh OCYIIECTBIISITh MPOSKTHYIO M UCCIEI0BATENbCKYIO NS TEIbHOCTh MHANBUYAIBHO U

B IpyIIIIE.

METANPEAMETHBIE PE3YJIBTATbBI

Ilo3HaBaTenbHBbIC YHUBEPCATIbHBIC YUeOHbIE NeHCTBUSA

BazoBble jjornveckue 1eicTBUA:

BBISBIISITh M XapaKT€pPU30BaTh CYIIECTBEHHbIE IPU3HAKU MaTEeMaTHUYECKMX OOBEKTOB,
HNOHATUH, OTHOIIEHUH MeXIy HNOHATUSAMM, (OpPMYIMpPOBATh ONpPENCICHUs MOHATHI,
YCTaHaBJIMBAaTh CYIIECTBEHHBIM MNpPU3HAK KJacCHU(PUKALMU, OCHOBaHUS Il OO0OOIIEHUS WU
CpaBHEHUS, KpUTEPUH IPOBOAUMOrO aHAJIN3a;

BOCIIPUHUMAaTh, (OPMYIUPOBaTh M NPeOoOPa3OBBIBATH CYKICHUSA: YTBEPAMUTENIbHBIE U
OTpULIATeNbHbIE, EAMHUYHBIC, YACTHBIE U O0IIHE, YCIOBHBIE;

BBISIBJIATh MaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpPEUHs B (haKTax,
JaHHBIX, HaOMIONEHUSAX W  YTBEPXKICHUSX, Mpeajaratb KPUTEPUU IS BBISBICHUS
3aKOHOMEPHOCTEN U POTUBOPEUUIL;

JleNaTh BBIBOABI C HCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, JECAYKTUBHBIX U WHIYKTUBHBIX

YMO3aKJII0Y€HUH, YMO3aKJIIOUEHNUH 110 aHaJIOTUH;



MIPOBOJUTH CAMOCTOSITEIBHO JI0KAa3aTEIHCTBA MATEMATHUECKUX YTBEPXKACHUN (NIpsIMbIE U
OT TPOTUBHOTO), BBICTPAMBATh APryMEHTALUI0, TMPUBOAUTH NPUMEPHl W KOHTPIPUMEPHI,
00OCHOBBIBaTh COOCTBEHHBIE CY)KJICHUS M BBIBOJBIL;

BBIOMpPATh CIIOCOO pelIeHuss ydeOHOM 3amauu  (CpaBHUBAaTh HECKOJbKO BapHUaHTOB
peuieHus, BBIOMpaTh HaubOoJee MOIXONAIMMNA C Y4ETOM CaAMOCTOSITEIBHO BBIICIICHHBIX
KpUTEPUEB).

BazoBble ncciaenoBarebCcKkue 1eicTBHA:

UCIOJh30BaTh BOMPOCHI KaK MCCIIEAOBATEIBCKUN HHCTPYMEHT TO3HAHUS, (DOPMYIHPOBATH
BOIPOCHI, (DUKCHPYIOIIHME MPOTHBOpeUre, MpolJieMy, yCTaHaBJIMBaTh HCKOMOE W JaHHOE,
(hopMUpPOBaTH TUIIOTE3Y, APTyMEHTHPOBAThH CBOIO MO3ULINIO, MHEHHE;

MPOBOJUTh CAMOCTOSATENbHO CIUIAHUPOBAHHBIM  SKCIEPUMEHT, UCCIEIOBaHUE IO
YCTaHOBJICHUIO OCOOEHHOCTEM MAaTeMaTHYECKOTO OOBEKTa, SIBIIEHUS, IPOIIECCA, BBISBICHUIO
3aBUCUMOCTEH MEXIY 00BbEKTaMH, ABJICHUSMH, IPOLIECCAMU;

CaMOCTOSTENFHO (POPMYIHPOBATH 00OOIIEHHS U BBIBOJBI MO Pe3yIbTaTaM MPOBEAEHHOTO
HaOJIOJICHUS, UCCIIEIOBAHUS, OIEHUBATh JJOCTOBEPHOCTh MOJIYYCHHBIX PE3YyJIbTaTOB, BHIBOJOB U
00001IEHN;

MPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE IMPOIECCa, & TAKXKE BBIABUTATH MPEANOIOKEHUS O
€ro pa3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora ¢ undgopmanueii:

BBISIBIISITH 1eUIIUTHI HHPOPMALIUK, TaHHBIX, HEOOXOAMMBIX JIJII OTBETA HAa BOIIPOC M JIJIs
pelIeHHs 3aa4H;

BBIOMpaTh MH(GOpPMAIMI0O W3 HCTOYHMKOB  pA3JIMYHBIX  THUIIOB, aHAJIU3UPOBATD,
CHUCTEMaTHU3UpOBATh M HWHTEPIPETUPOBATh HWHGOPMAIMIO pa3NUYHBIX BUAOB U  (HopMm
IpeACTaBICHUS;

CTPYKTYpUPOBAaTh  HMH(POPMALMIO, TMPEACTAaBIATH €€ B  pa3iIWyHbiX  (dopmax,
WJUTIOCTPUPOBATh IpapUUECKU;

OLICHUBATh HAASKHOCTH HMH(OpPMAIMM IO CaMOCTOSTENBHO CPOPMYIUPOBAHHBIM

KPUTEPUSIM.

KoMMmyHuKaTHBHBIE YHHBepcaibHbIe YueOHbIe 1eHCTBUSA
OO01menune:
BOCHpI/IHI/IMaTB nu (I)OpMy.HI/IpOBaTB Cy)KI[eHI/IH B COOTBCTCTBHH C yCJIOBI/IHMI/I n ueiisiMu

O6H.[€HI/I$I, SICHO, TOYHO, I'PaMOTHO BbLIPpAKATh CBOIO TOYKY 3pPCHHUA B YCTHBIX U IMMCbMCHHBIX



TEKCTaX, JaBaTh MOSICHCHHWS IO XOJy pEIICHUS 3aJa4yd, KOMMCHTHPOBATH MOJYYCHHBIN
pe3yibTar;

B X0Ji¢ OOCYXJEHHUsS 3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYXIAeMOM TEMbI, IPOOJIEMBI,
pelaeMoii 3a/iauM, BbICKA3bIBATh WJICH, HAIICJICHHBIC HA TOMCK PEILICHUS, COMOCTABJISATH CBOU
CYXICHUS C CYXKICHHUSIMH JPYTUX YYACTHUKOB JUAJIOTa, OOHAPYKUBATH PA3JIMIMEC M CXOICTBO
MO3UIINH, B KOPPEKTHOH opMe POpMYITUPOBATH PA3HOTIIACHS, CBOH BO3PAXKCHUS;

MPEACTABIATh PE3yIbTATHl PEIICHUS 3aJa4d, JSKCIIEPUMEHTA, HCCICIOBAHUS, TPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (OpMaT BBICTYIUIGHHS C YYE€TOM 3a7a4 TMPE3CHTAMH W

0COOEHHOCTEN ayTUTOPHUH.

PerynsiTuBHBIC YHHBepcalbHbIe y4eOHbIe 1eiCTBUS

Camoopranusanus:

COCTaBIAThH IUIAH, ATOPUTM PEUICHHs 3a/adyd, BBIOMpPATh CHOCOO perIeHHs ¢ y4E€ToM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBATh M KOPPEKTUPOBATH
BAapHaHThI peLICHUN ¢ Y4ETOM HOBOW MH(pOpMALUH.

CaMOKOHTPOJIb, JMOLMOHATbHbIN HHTEJJIEKT:

BJIAJICTh HaBBIKAMH TI03HABATEIbHON pedieKCHH KaK OCO3HAHHUS COBEPIIACMBIX JeHCTBHMA
U MBICIUTEIBHBIX TMPOIECCOB, HUX pPE3yJbTaTOB, BIAJAETh CIOCO0AMH CaMOIPOBEPKH,
CaMOKOHTPOJIS ITpoliecca U pe3yibTaTa peleHusl MaTeMaTH4ecKol 3a1auH;

MPEIBUICTh TPYAHOCTH, KOTOPbIE MOTYT BO3SHHUKHYTH TNPH PEIICHUH 3a7a4d, BHOCHUTH
KOPPEKTUBHI B JESATEILHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, NAHHBIX, HAWJCHHBIX OMIMOOK,
BBISIBIIGHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3ysbTaTa I€Id U YCJIOBUAM, OOBSCHATH MPUYUHBI
JOCTIDKEHHUST WIIM HEJOCTHKEHHUS pEe3yJbTaTOB JESATENbHOCTH, HAXOAUTh OIIMOKY, OaBaTh
OLIEHKY TPUOOPETEHHOMY OIBITY.

CoBMecTHasl 1eAITeIbHOCTh:

MOHUMATh U HCIONb30BATh MPEUMYIIECTBA KOMAaHIHOW M MHANBUAYAIbHON paboTHI MpH
pemieHny y4yeOHBIX 3a/Jady, HPUHUMATh 1€Jb COBMECTHOM JAESATeNbHOCTH, IJIAHUPOBATDH
OpPraHu3allMi0 COBMECTHOM paboThI, pacnpeneisTh BUIbI pabOT, JOrOBapUBATHCS, OOCYkKIATh
MPOIIECC U Pe3ynbTaT paboThl, 00001MATh MHEHHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B I'PYNNOBBIX (Gopmax paboThl (0OCykIeHus, 0OMEH MHEHUU, «MO3TOBbBIE
WTYPMbI» U HHBIE), BBIIOJHATH CBOIO YacTh PaOOThl M KOOPAMHUPOBATH CBOM JCHCTBUS C
JIPYTUMHU YJIEGHAMU KOMAaHJIbl, OIICHMBAThb KadyeCTBO CBOEr0 BKJIaga B OOLIMI MPOIYKT MO

KpUTEpUsIM, chOPMYJIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.



INPEJMETHBIE PE3YJIbTATDBI

K kxoHmy oOyuenuss B 10 kjacce oOydaromuics MOJYYHT CICAYIOIIME MPEIMETHBIS
pe3ybTaThl MO OTAEIBHBIM TeMaM paboueil mporpaMMbl ydeOHOro Kypca «Anrebpa W Havaia
MaTeMaTUYeCKOro aHaIN3a»:

Yuciia 1 BHIYUCJICHUA:

CBOOO/IHO ONEPUPOBATH MOHITHIMHE: PAIlMOHATHPHOE YHCIIO, OECKOHEYHAS MEePUOIINIecKast
Ipo0Ob, TPOIEHTHI, WPPAMMOHAILHOE YHWCI0, MHOXKECTBA PAI[MOHAIBHBIX W JEHCTBUTEIBHBIX
YUCeJl, MOAYJb AEHCTBUTEIBLHOT O YUCIIA;

MPUMEHSTH APOOH U MPOLICHTHI JJIs1 PEIISHHs TPUKIIAAHBIX 33]1a4 U3 Pa3IMYHbIX OTpaciien
3HAHUH U peabHOU KU3HH;

NPUMEHSTh NPUOTMKEHHBIC BBIYHMCICHUS, TPaBUIAa OKPYIJICHUS, MPUKUIKY U OLICHKY
pe3yibTaTa BbIYUCICHUH;

CBOOO/IHO OINEpUPOBATh IOHSATHEM: CTENEeHb C IEJbIM I0Ka3aTelieM, HCIOIb30BaTh
noAXoAsIIyo (GopMy 3amuch JEHCTBUTEIBHBIX YHMCEN JJIsi PEHICHUs] MPAKTUYECKUX 3a1ad |
MIpe/ICTaBJICHUS IaHHbIX;

CBOOOJIHO ONEPHPOBATH MOHSATHEM: apH (PMETHUECKII KOPEHb HATypaJbHOU CTEICHH;

CBOOO/IHO ONEPUPOBATh MOHSATHUEM: CTEIIEHb C PAllMOHAIBHBIM [TOKA3aTEIeM;

CBOOOJHO OINEPUPOBATH TMOHATUAMH: JorapudM 4YUCIa, JNCCITHYHBIE U HATypaIbHBIC
JorapuQMsI;

CBOOOJTHO OIEpUPOBATh MOHSATUSMU: CHHYC, KOCHUHYC, TAHT'€HC, KOTAHT€HC YHCIOBOTO
aprymMeHTa;

OIepUpOBaTh MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTaHI'€HC YHUCIOBOrO apryMeHTa.

YpaBHeHusI M HEPABEHCTBA:

CBOOOJHO  ONEpUPOBATH  IMOHSATUSIMHU:  TOXJIECTBO, ypaBHEHHE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHEHUS U YPABHEHUS-CIIEICTBUS, PABHOCUJIbHbIE HEPABEHCTBA;

OPUMEHSTh PA3IUYHBIE METONbl PEUICHHsS PAlUOHAIBHBIX M JAPOOH O-pallMOHAIBHBIX
ypaBHEHHH, IPUMEHITh METOJI UHTEPBAJIOB JIJIsl PEIICHUSI HEPABEHCTB;

CBOOOJHO OMEPUPOBATH TMOHATHSIMH: MHOTOUYJIEH OT OJHOH IMEepEeMEHHOH, MHOTOWICH C
HenbIMH KO3 PUIMEeHTaMH, KOPHM MHOTOYJIEHa, TPUMEHSTh JelieHHe MHOrO4YJeHa Ha
MHOT'OWJIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera nins pemenus 3agay;

CBOOOJTHO ONEpPUPOBATh TMOHATHUSMHU: CHCTEMa JIMHEWHBIX YpaBHEHHM, MAaTpHUIIA,

OIIPCACIUTCIIb MaTPUIbI 2 X 2 | ero FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI, HCITIOJIB30BAaTb CBOMCTBA



onpenenuTens 2 X 2 A BIYUCICHUS €ro 3HAUYEHHUs, IPUMEHSTh ONpPENEIUTENN JUIs pelleHUs
CHCTEMbl JIMHEHHBIX YpaBHEHHI, MOAEIUPOBATH PEAbHbIE CUTYallUH C IOMOIIbIO CHUCTEMbI
JUHEWHBIX yPaBHEHUMN, MCCIEN0BaTh IIOCTPOEHHbIE MOJEIM C IOMOLIBIO MaTpull MU
olpenenuTeNneil, HHTEPIPeTUPOBATh MOJIYyYEHHbIN PE3YyibTaT;

HCMOJIb30BaTh CBOWCTBA ACUCTBUM ¢ KOPHAMU JJIsl MpeoOpa3oBaHus BhIpaKEHMUIA;

BBIMOJIHATh IPEoOpa3OBaHUs YUCIOBBIX BBIPAXKEHHM, CoAepXKallMX CTENeHH C
paloOHaIbHBIM I10KA3aTENEM;

UCIIOJIb30BAaTh ~ CBOWCTBA  JIOrapu(MOB Uil  MpeoOpa3oBaHMs  JIOrapu(MHUECKUX
BBIPAKECHU;

CBOOOJHO  ONEpUpoBaThb  MOHATUSAMHU:  HMppAlMOHAJIbHbIE,  IIOKa3aTeJIbHbIE U
Jorapu(pMUUYecKue ypaBHEHUs, HAXOJUTh UX PELICHUs C MOMOIIbIO PAaBHOCHIIBHBIX I1EPEXO/0B
WM OCYULIECTBIISASI IPOBEPKY KOPHEH;

IPUMEHATh  OCHOBHBIE  TPUTOHOMETpHUYECKHEe  (GOopMysibl Ul [peoOpa3oBaHUsA
TPUTOHOMETPUYECKUX BBIPAIKEHUI;

CBOOO/IHO ONEpUPOBaTh IOHSATUEM: TPUTOHOMETPUYECKOE YpaBHEHHME, IPUMEHSAThH
HeoO0XoauMble (POPMYJIIbI JIsl PEIIEHNS OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX ypaBHEHUM;

MOJIEIUPOBAaTh pEajbHBIE CUTyallUM Ha S3bIKE€ aJreOpbl, COCTABIATb BBIPAKEHMUS,
ypaBHEHMS, HEpPABEHCTBA 10 YCIOBHMIO 3aJaud, MHCCIEAOBAaTh IIOCTPOEHHBIE MOJEIN C
MCIOJIb30BaHUEM alllapara ajareopol.

OyHKUHMU ¥ rpaduku:

CBOOOJIHO OIEPHPOBATH TOHATHUAMM: (YHKIUS, CIOCOOBI 3aJaHus (DYHKIIMH, B3aUMHO
oOpaTtHble (DYHKIMM, KOMOO3MIHUSA (QYHKIUH, rpapuk (yHKIHMH, BBIIOIHATH 3JIEMEHTapHBIC
npeoOpa3oBaHus TpaPuKoB (HYHKIIHI;

CBOOOJHO OIEpUPOBATH MOHATHUAMH: O0JIACTb ONPEAENCHUS U MHOXECTBO 3HAueHUH
(GyHKUMH, HYJIU QYHKIMH, TPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOO/IHO ONEpUPOBATh IMOHATHSAMHU: UETHbIE M HEYETHBIE (YHKIUHU, MEPUOJUUYECKHE
GYHKIUM, TPOMEXYTKM MOHOTOHHOCTH (DyHKIMH, MAaKCUMyMbl M MHHUMYMBI (DYHKIUH,
HauOosbIIIee U HaUMEHbIIIee 3HaUeHUe (PYHKIIMHN HA IIPOMEXKYTKE;

CBOOO/IHO ONEpUpPOBaTh MOHATUSAMH: CTENEHHas (YHKUUS C HATypajbHbIM M LIEIbIM
rokaszaTesieM, rpaduk CTeneHHONM (YHKIMM C HAaTYpaJbHBIM M LEIbIM IOKa3aTelieM, Ipaduk
KOpHS N-OH CTeNeHM Kak (QyHKIMH 0OpaTHOW CTENEHH C HATYpaJbHBIM ITOKa3aTelIeM;

ONEepUPOBATh TOHATHAMU: JIMHEHHAs, KBaJpaTHUHAs M JpoOHO-THHEHHass (yHKuuH,

BBIIIOJIHATD 9JICMCHTAPHOC UCCIICJOBAHNUEC U TIOCTPOCHUC UX Fpa(i)I/IKOB;



CBOOOJHO OMEpUPOBATH MOHATUSMU: TMOKa3aTelabHas W JorapudMuueckas (QyHKIHUHA, UX
CBOMCTBA U rpaUKu, UCIIOIH30BATh UX IPadUKH JIJIs1 PEIICHUs YPAaBHECHUI;

CBOOOJHO OMNEPUPOBATH MOHSITHUSAMHU: TPUTOHOMETPUUECKAS] OKPYKHOCTb, OIpE/eNeHue
TPUTOHOMETPUYECKUX (PYHKIINN YHCIOBOTO apryMeHTa;

MCIOJIb30BaTh TpaduKu (QYHKIHUH I MCCIEIOBAaHUS MPOILECCOB M 3aBUCUMOCTEH MpHU
pelIeHUH 3a1a4d W3 APYTrux y4eOHBIX MPEIMETOB U PEaTbHOW JKM3HU, BBIpaXaTh (HOpMyIamMu
3aBUCUMOCTH MEX/Y BEIMUUHAMM;

Hayana MaTeMaTH4ecKOro aHajJu3a:

CBOOOJHO OIEpPUPOBATh MOHITUIMH: apu(METHUYECKas U TeOMETpUUYEcKash MpOrpeccus,
O0ecKOHEYHO yObIBaroIas reoMeTpudeckas Mporpeccusi, JMHEWHbIH U 9KCIIOHEHIMAIBLHBIN POCT,
(hopMyIa CIOXKHBIX TPOLIEHTOB, UMETh MIPEICTABJICHUE O KOHCTAHTE;

HCIOJIb30BaTh IPOrPECCUN AJIs PEIIEHUS peajibHbIX 3a/1a4 MPUKIIAJHOIO XapaKTepa;

CBOOOJIHO  ONEpUPOBATh  TMOHSTUSAMHU: TOCIEAOBATEIbHOCTh, CHOCOOBI  3aJaHUS
NOCJIEIOBATENbHOCTEW, MOHOTOHHBIE U OTPAaHUYEHHBIE [1OCIEA0BATEIbHOCTH, TIOHUMATh OCHOBBI
3apOXICHUS MaTEMAaTHUECKOI0 aHAJIN3a KaK aHaJIn3a OECKOHEYHO MaJblX;

CBOOOJHO OINEpUPOBATH MOHATUSMU: HEMPEpPhIBHbIE (DYHKIMU, TOUYKU pa3pbiBa rpaduka
(YHKIIUH, aCUMIITOTHI T'paduKka pyHKIIHH;

CBOOO/IHO OIEpPHPOBATh MOHSATHEM: (DYHKIHS, HEMpepbhiBHAs Ha OTpe3Ke, MPUMEHSTh
CBOMCTBA HENPEPHIBHBIX (PYHKIUHN AJIs peleHHs 3a1a4;

CBOOOJTHO ONEpPUPOBATH TOHATHSAMHU: TIepBass W BTOpas NPOHW3BOAHBIC (DyHKIHH,
KacaTenbHas K rpaduky QyHKINMT;

BBIYUCIISATh TMPOU3BOJIHBIE CYMMBI, IMPOU3BEACHUS, YAaCTHOTO M KOMIIO3UIIMHM JBYX
(GyHKIMIA, 3HaTh TPOU3BOIHBIE DJIEMEHTAPHBIX (DYHKITHII;

UCIOJIb30BaTh T€OMETPUUECKHUM U (pr3HUeCKUil CMBICI IPOU3BOAHOM JJIs pelIeHns 3a1ay.

MHo:xecTBa M JIOTMKA:

CBOOOHO OMEPUPOBATH MOHATHIMHI: MHOXKECTBO, ONIEPAIIMHU HAI MHOXXECTBAMH;

MCI0JIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapaT Il ONUCaHUsl peallbHbIX IIPOLECCOB
U SIBJICHUM, TIPU PEILCHUH 3a/1a4 U3 IPYTUX YIeOHBIX MPEAMETOB;

CBOOO/IHO OMepupoBaTh IMOHATUSAMHU: OIpENEJICHHE, TEOpeMa, YpaBHEHHE-CIIEACTBUE,
CBOMCTBO MaTeMaTHYeCKOro o0OBeKTa, JO0Ka3aTeNbCTBO, pPAaBHOCWIbHBIE YpaBHEHHUS U
HEPaBEHCTBA.

K xonmy oOyudenuss B 11 kiacce oOydaromuiics MONyYHUT CIEAYIOIIME MpeaIMETHbIC
pe3yNbTaThl 1O OTAENIBHBIM TeMaM paboueil mporpaMMmbl yueOHOro Kypca «Anredpa v Havana

MAaTEMATUYCCKOI'O aHaJIn3a»:



Yucjaa 1 BbIYUCTEHUS

CBOOOJHO OIEPUPOBATH TOHATHSAMHU: HATypajlbHOE U I[€J10€ YHUCJIO, MHOXXECTBa
HaTypaJbHBIX U IEIbIX YU CEN, UCIIOIB30BaTh MPU3HAKU AeauMocTu 1ensix unucen, HOJl 1 HOK
HaTypaJbHBIX YHCEI JIJIS PelIeHus 3a1a4, IPUMEHSTh anroput™ EBkiuaa;

CBOOOJHO OMEPHPOBATH MOHITHEM OCTaTKa MO MOJYJIIO, 3alMChIBAaTh HATypaJIbHBIC YHCIIA
B Pa3JIMYHBIX MO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJHO OMEPUPOBATH MOHATHAMHU: KOMIIJIEKCHOE YUCIO U MHOXECTBO KOMIUIEKCHBIX
9HCell, PEACTABIIATh KOMILJICKCHBIE YHCIa B airedpandeckoil U TPUTOHOMETpHUECKoi (opme,
BBITIOJIHATH apu(PMETHUECKHE ONepallii ¢ HUMU U U300paKaTh Ha KOOPAUHATHOMN TIOCKOCTH.

YpaBHeHus U HEpaBeHCTBA:

cBOOOIHO ONEPUPOBaTh  TOHATUSIMU: HppalrOHaJIbHbIE, MMoKa3aTelbHBIE |
norapu(pMUUYECKUE HEPABCHCTBA, HAXOAUTH UX PEIICHUS C ITOMOIIBIO0 PAaBHOCHIBHBIX IEPEXO0B;

OCYIIECTBJIATH OTOOP KOPHEH MPH PEIICHUH TPUTOHOMETPUYECKOT 0 YpaBHCHHS,

CBOOOJHO OIEPUPOBATH IOHATHEM TPUTOHOMETPHYECKOE HEpPAaBEHCTBO, IPUMEHSTH
HeoOXoauMbie (POPMYIIBI ISl PEIICHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPHPOBATH MOHSATHUSIMHU: CUCTEMA M COBOKYITHOCTh YPaBHEHUM U HEPABEHCTB,
PaBHOCUJIBHBIE CHCTEMBI M CUCTEMBbI-CIICACTBUS, HAXOAUTh PEIICHUS CUCTEMbl U COBOKYITHOCTEH
palOHANBHBIX, HMPPAIMOHANBHBIX, IMOKAa3aTeNbHBIX W JIOTApU(PMHUYECKHX YPaBHEHUU W
HEpPaBEHCTB;

pemaTth parMoHalbHBIC, HWPpPAIMOHAIBLHBIC, IIOKa3aTeNbHbIC, JIOTapUu(PMHUYECKUE U
TPUTOHOMETPUYECKHE YPABHEHUS U HEPABEHCTBA, COAEPKALIME MOIYJIN U ITapaMETPHL;

MPUMEHSTH TpauuecKre METOIBI JUIsl PEIICHHs] YPAaBHEHUH U HEPaBEHCTB, a TAKXKE 3a]a4
C mapameTpamu;

MOJICITUPOBATh peaJbHbIC CHUTyallMd Ha S3bIKE aireOpbl, COCTaBIATh BBIPAKEHUS,
YpPaBHEHHS, HEPAaBEHCTBA M MX CHUCTEMBI IO YCJIOBHIO 3aJlaud, HCCIEJ0BATH MOCTPOCHHBIE
MOJIEJTM C UCIOJIb30BAaHUEM alllapaTa aaredpbl, HHTEPIPETHPOBATH MOTyUYCHHBIN Pe3yIbTaT.

OyHKuMU ¥ rpadpuxu:

CTPOUTH T'PAPUKHA KOMITO3MIIMU (PYHKIHUH C MOMOIIBIO 3JIEMEHTAPHOTO MCCIEIOBAaHUS U
CBOMCTB KOMIO3UIIMH JIBYX (DYHKITUH;

CTPOUTh TEOMETpUYECKHEe O0O0pa3bl ypaBHEHHMH W HEPAaBEHCTB HAa KOOPIAWHATHOU
MJIOCKOCTH;

CBOOOJ/IHO ONEPHPOBATH MOHSATUSIMU: TpadUKH TPUT OHOMETPUIECKUX (PYHKIIHIA,

MPUMEHSTh (QYHKIMH JIJI1 MOJICTUPOBAHUS U CCIIEIOBAHMS PEaTbHBIX MTPOIIECCOB.

Havana MaTeMaTH4eCKOro aHaJIM3a:



UCMOJb30BaTh IPOU3BOJHYIO Ul MCCIIEIOBaHHUA (PYHKIMM Ha MOHOTOHHOCTb M
KCTPEMYMBI;

HaXOJUTh HauOoJIbIlIee M HaUMEHbIIee 3HaYeHUs1 (PYHKLIUU HEIIPEPhIBHON HA OTPE3KE;

UCIIOJIb30BaTh MPOM3BOJHYIO JJIS HAXOXKICHHUS HAWIYYIIEro pPelleHUs B MPUKIIAIHBIX, B
TOM YHCII€ COLIMAJIbHO-YKOHOMMUYECKUX, 3a/]ayax, I OMpeNeseHUs] CKOPOCTH M YCKOpPEHHS
mpoiiecca, 3aJJaHHoro (Gpopmysoi wim rpaduxkom;

cBOOO/IHO OIEPUPOBATh MOHIATUSIMU: IEPBOOOPA3HAs, ONpENEIEHHBIN HHTETpal, HAXOJUTh
NepBOOOpa3HbIE AIEMEHTAPHBIX (YHKIMH M BBIYUCIATH HMHTErpan mo ¢opmyne HproToHa-
JleliOHuIa;

HaXOJUTb IUIOMIAHN MIOCKUX (GUTYyp U 0OBEMBI TEJI C TOMOIIIBIO HHTETpasa;

UMETh TPEACTAaBIEHNE O MAaTEMaTHYECKOM MOJEIMPOBAHUU HA IPUMEPE COCTAaBJIEHUS
nuddepeHuanbHbIX YpaBHEHUH;

pelaTh NpUKIagHbIe 3a7aud, B TOM YHCIE COLUAIbHO-3KOHOMUYECKOTO U (hPU3NYecKoro

XapakTepa, CpeaACTBaMU MATEMATHUUICCKOI'O aHaIn3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
No i/ HaumeHoBaHue pa3ienoB U TeM KoanuecTBo yacos JJ1eKTPOHHBIE (P POBDIE)
NMPOrpaMMbl Bcero o0pa3oBaTeJIbHBbIE pecypchl
MHO0X€ECTBO JEHCTBUTEIBLHBIX YUCEIL.
| MHorouiieHbl. PannonaibHble ypaBHEHUS 24
1 HepaBeHCTBA. CHCTEMBI JIMHEHHBIX
YpaBHEHUH
) ®Oyuxuuu u rpaduku. CreneHHas 12
(GYHKIMS ¢ LeNbIM [ToKa3aTeaeM
3 ApudmeTrueckuil KOpeHb N-0i CTENEHH. 15
HppanroHanbHble ypaBHEHUS
4 [TokazarenbHas yakus. [lokazaTensHbie 10
ypaBHEHUS
5 Jlorapudmuueckas pyHKIuS. 13
Jlorapudmuyeckue ypaBHEHHS
6 Tpuronomerpruyeckue BoIpakKeHUs U 2
yYpaBHEHUS
7 ITociienoBaTeIbHOCTH U IPOTrPECCUH 10
HenpepeiBubie Gynkiuu. IlpousBonnas 20
9 [ToBTOpEHUeE, 0606meH1:Ie, 5
CHUCTEMaTU3alMsl 3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136




11 KJIACC

HaumeHOBaHMe pa3iesioB U TeM

KoaunuecTBo yacoB

JIeKTPOHHBbIE (LM POBHIE)

Ne n/mm
NMPOrpaMMbl Bcero o0pa3oBaTeJIbHbIE pecypchl
| I/ICCJIG,ZLOBaHI:Ie GyHKIUI ¢ TOMOIIIBIO 2
IIPOU3BOAHOMN
2 [TepBooOpa3Has u UHTETpa 12
3 I'paduku TpuroHoMeTpruyeCKUX QPyHKIUH. 14
TpuroHomerpudeckue HepaBeHCTBa
4 HppanyoHanbHbl€e, I0Ka3aTEIbHbIE U 24
JorapugMuyecKre HepaBeHCTBA
Kom1iekcHble uncia 10
HartypanbHble U 11€1bIe yncia 10
Cucrembl paluoHaIbHBbIX,
7 HPPALMOHAIIBHBIX [IOKA3aTEIbHbBIX U 12
Jorapu(pMUYECKUX ypaBHEHUH
8 3ajauu ¢ napaMeTpaMu 16
9 [ToBTOpEHUE, 0606meHI/vIe, 16
cUCTeMaTu3allus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC

Ne n/m

Tema ypoka

KoaunuecTBo yacoB

Bcero

JieKTpOHHbIEe HU(pPOBbIE
o0pa3oBaresibHbIE pecypchl

MHO)KGCTBO, Oorepanu HaJaQ MHOKCCTBAMHU U

! UX CBOMCTBA !

2 Juarpammsl Ditnepa-Benna 1

3 [IpuMeHeHu e TEOPETUKO-MHOKECTBEHHOT O 1
amrapara Juisl perieHus 3aaaq
Parnnonansaeie yncia. OOBLIKHOBEHHEIE U

4 JIECATUYHBIC APOOH, ITPOICHTHI, 1
OCCKOHEUHBIC IEPUOUIYECKUE POOH
Panuonaneaeie yncia. OOBIKHOBEHHEIC U

5 JECATUIHBIC APOOH, ITPOIECHTHI, 1
OECKOHEUHBIE TIEPUOUIECKUE TPOOH

6 [Ipumenenue apodeit U MPOLEHTOB J1JIst ]
pElIeHHs] TPUKIIAJIHBIX 3324

7 [Ipumenenue apodeit 1 MPOLEHTOB J1JIs 1
pELIeHHs TPUKIIAIHBIX 337124

2 JlelicTBUTENbHBIE YKciia. PaluoHaIbHEIE U |
HppalMoHaJbHbIC YMCa

9 ApudmeTrueckue orneparuu ¢ |
JIEHUCTBUTEIIFHEIMY YHCIIaMH

10 Mopayib €MCTBUTEILHOTO YHCHIA U €0 |
CBOICTBa

11 [TpuGnu>kEHHBIE BEIUKCIICHUS], TPaBUIIA 1




OKpYTJICHHUS], IPUKHUJIKA U OL[€HKa
pe3yJibTaTa BIYUCICHUI

12

OCHOBHEIE METO/bI PCIHICHUA L EJIbIX U
JIpOoOHO-pallMOHABHBIX YpaBHEHUH U
HEPABEHCTB

13

OCHOBHbIE METO/BI PELICHUS LIEIBIX U
JIpOOHO-PALIMOHATBHBIX YPaBHEHUH U
HEPaBEHCTB

14

OCHOBHBIE METOBI PELICHHUS LIEBIX U
JIpOoOHO-pallMOHAIFHBIX YPaBHEHHH U
HEPaBEHCTB

15

MHOrouJieHbl OT OJJHOW MTEPEMEHHOI.
Jlenenue MHOrowieHa Ha MHOTOWIEH C
octaTtkoM. Teopema besy

16

MHOrO4JIeHHI C I[eTBIMU KO3 DUITUEHTAMHU.
Teopema Buera

17

Pemenue cucrem NTMHENMHBIX ypaBHEHHUN

18

Pemenue cucrem JIMHEHHBIX ypaBHEHUU

19

Martpuna cucTemMbl JMHEHHBIX YPAaBHEHUM.
Onpenenurens MaTpULbl 2X2, €T0
r€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIYMCIICHUE €T0 3HA4CHUS

20

OnpenenuTesb MaTPUIIbI 2X2, €ro
r€OMETPUYECKUN CMBICI U CBOHCTBA,
BBIYMCIIEHUE €r0 3HAYEHUS

21

IIpumenenue onpenenuTes s PeLICHUs
CHUCTEMBI JIMHEWHBIX YPaBHEHUI

22

Pemenne IMPUKJIAAHBIX 3aaa4 C IOMOINbIO




CUCTEMBI JIMHEWHBIX YPaBHEHUI

23

Pemenne npukiagHeIX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JIMHEWHBIX YPaBHEHUI

24

KonrtponwsHas padota: "PanmonansHbie
ypaBHEHUS U HepaBeHcTBA. Cucremel
JUHENWHBIX ypaBHEHUN"

25

®OyHKIMsA, CTOCO0bI 3a1aHus (PYHKITUH.
B3aumHuo oOpatHbie QpyHKIMU. Komno3unus
GyHKIUN

26

I'padpux pyHKIIMU. DiIeMeHTapHbIE
npeoOpazoBaHus rpaukoB GyHKIUI

27

OO0nacTh onpeseNeHust U MHOXECTBO
3HaueHui pynkuuu. Hymu ¢pyHKIuu.
[TpoMexyTKH 3HAK TTOCTOSIHCTBA

28

YérHble U HEUETHBIE DYHKINU.
[Tepuonnueckue ¢pyuxuu. [Ipomexyrku
MOHOTOHHOCTH (pyHKIHU

29

MakcuMyMbl 1 MUHUMYMBI (DYHKIIUH.
HauOonbiiee n HauMeHblIIee 3HAaUCHUE
(GYHKIMH HA TPOMEXKYTKE

30

Jlunelinas, kBafpaTuyHas U JpoOHO-
nuHelHas QyHKUun

31

DJieMeHTapHOE HCCIISOBAHUE U TOCTPOCHHE
rpadukoB 3TUX QyHKIIHHA

32

DJeMeHTapHOe HCCIeI0BAHUE U IOCTPOCHHE
rpauKoB ATUX QYHKIHH

33

Crenens ¢ HedpIM okasareieM. buanom
HeroToHa




CreleHsb ¢ IeabIM NoKa3aTeneM. bruaoM

34
HeroTona

35 CrenenHas pyHKIHS C HATYPaJIbHBIM U
1eNbIM MoKka3zareneM. E€ cBoiicTBa u rpaduk

36 KonrponwsHas pabora: "CreneHHas
¢ynkuus. E€ cBoiictBa u rpaduk”

37 ApudmeTrueckuil KOpeHb HaTypaIbHOI
CTEIICHU U €r0 CBOWCTBA

13 ApudmeTnuecknuil KOpeHb HaTypaabHOI
CTEIEHU U €ro CBOMCTBA

39 [TpeoGpa3oBaHMs YMCIOBBIX BBIPaXKECHUIA,
COZIEpIKaIUX CTEIIEHU U KOPHU

40 [TpeoOpazoBaHus YKCIOBBIX BHIPAKEHUH,
coJepKallUX CTENEHN U KOPHU

41 [TpeoGpa3oBaHMs Y CIOBBIX BBIPaKECHUIA,
COZIepIKaIlUX CTETIEHU U KOPHHU
WppannoHansHble ypaBHeHUs. OCHOBHBIE

42 METOIbl PEIIEHUs HppallOHATIBHBIX
YpaBHEHHM
Wppaunonansablie ypaBHeHUS. OCHOBHBIE

43 METObI PEIIECHUS UPPALMOHAIbHBIX
YpaBHEHHUI
HppannoHansHele ypaBHeHUA. OCHOBHBIE

44 METO/BbI PELICHUS UPPALMOHATIBHBIX
YpaBHEHHI

45 PaBHOCHIIBHBIE IEPEXO/IBI B PELICHUN
MppaloOHaIbHBIX YPaBHEHUN

46 PaBHOCHIIBHBIE TEPEXO/IBI B PEIIEHUH




MppalMOHAJIbHBIX YPaBHEHU I

PaBHOCHIIBHBIE TIEPEXOABI B PEILICHUHU

47 WppalliOHAJIFHBIX YPaBHEHUI

43 PaBHOCHIIBHBIE TEPEXO/IBI B PEIIEHUN
MppallOHAJbHBIX YpaBHEHUI
CaoticTBa 1 rpaduK KOPHS N-OH CTETIEHU

49 KakK G yHKIIUA OOpaTHOM CTEMEHH C
HaTypaJbHbIM I1OKa3aTeIeM
CaoiicTBa U rpauk KOpHS N-0i cTENEeHU

50 KaK (yHKIIUHA OOpAaTHOM CTENEHH C
HATypaJbHBIM MMOKA3aTEIeM
KonTponbHas padora: "CpoiicTBa u rpaduk

51 KOpHS n-0i crenenu. MppammonaabHbie
ypaBHEeHHS"

57 CreneHb ¢ pallMOHAIBHBIM ITOKa3aTeNeM U
e€ CBOlCTBa

53 CrereHb ¢ pallMOHAJIBHBIM MTOKA3aTeJIeM U
e€ CBOMCTBA

54 CreneHb ¢ pallMOHAIBHBIM ITOKa3aTeNeM U
e€ CBOMCTBA

55 [TokasarenbHast GyHKIUS, €€ CBOMCTBA U
rpadux

56 Ucnonb3oBanue rpaduxa GyHKIHM 17151
pEILICHNS YpaBHEHHUU

57 Hcnonb3oBanue rpaduka GyHKIHM IS
pellieHusl YpaBHEHU N

53 [Tokazarenbubie ypaBHeHUSI. OCHOBHBIC

MCTObI PCHICHU IMOKA3aTCIbHBIX




YpaBHEHHI

[Toka3arenbHbie ypaBHeHUs1. OCHOBHBIE

59 METOIbl PEIIeHUs TOKa3aTEebHbIX 1
YpaBHEHHI
ITokazaTenbHble ypaBHEHMs. OCHOBHBIE

60 METO/bI PEIIECHUS 10KA3aTENbHbIX 1
YpaBHEHUI

61 KonTpomnbHas padora: "[lokazaTensHas 1
¢byukuus. [TokazarenpHble ypaBHEHUS"

62 Jlorapu¢gwm uncna. CpoiicTBa sorapudma 1

63 Jlorapudm uncna. CoiicTBa orapudma 1

64 Jlorapugwm uncna. CoiicTBa sorapudma 1

65 JlecATHYHBIC U HATYpAJIbHBIC JIOTapy PMbI 1

66 JlecsiTuuHble U HATYpaJbHbIE Jorapu Mbl 1

67 [TpeoGpa3oBaHue BbIpAKEHUH, CoIepKAIIUX 1
norapu Gpmbl

68 [TpeoOpazoBaHue BeIpakeHUH, COAEpKAIINX 1
sorapu pmbl

69 [TpeoOpazoBaHue BeIpaKeHUH, COEpKALIUX |
Jorapu Gmal

70 Jlorapudmuueckast pyHKIUsA, €€ CBOHCTBA U |
rpadux

71 Jlorapudmuueckas ¢pyHkius, e€ cBoicTBa 1
rpadux !

79 Ucnonb3oBanue rpaduka GyHKIUM 17151 |
peleHus: ypaBHEHU I

73 Hcnonp3oBanue rpaduka GyHKIUH IS 1




pELIEHNs] YpaBHEHUU

Jlorapudmuyeckue ypaBueHus. OCHOBHBIE

74 METObl PEIIEHUs JOrapu(PMUIECKUX
YpaBHEHHI
Jlorapudmuyeckue ypaBHeHUs. OCHOBHbBIE

75 METOJIbI PEIICHHS JIOTapH (PMUUECKIX
YpaBHEHUI
Jlorapudmuyeckue ypaBHeHUs. OCHOBHbIE

76 METO/Ibl peIleH s JIOrapuHPMHUUECKUX
YpaBHEHHUI

77 PaBHOCHIIBHBIE TEPEXO/IbI B PELICHUN
Jorapu(pMUYECKUX ypaBHEHUM

73 PaBHOCHIIBHBIE IEPEXO/IBI B PELIEHUN
Jorapu(MUYECKUX ypaBHEHUI

79 Konrtponenas pabora: "Jlorapupmudeckas
¢yukuus. Jlorapupmuueckue ypaBHeHus"

20 CuHyc, KOCUHYC, TAHT€HC U KOTAHT'€HC
YHCIIOBOIO apryMeHTa

81 Cunyc, KOCMHYC, TAHT€HC U KOTAaHT€HC
YHCIIOBOI'O apryMeHTa

20 ApKCHHYC, apDKKOCHHYC U apKTaHT€HC
YKCIOBOrO apryMeHTa

23 ApKCUHYC, apDKKOCHHYC U apKTaHI'€HC
YHCIIOBOI'O apryMeHTa
Tpuronomerpudeckasi OKpyKHOCTb,

84 OMpeIeNICHH e TPUTOHOMETPUUECKUX

HKIIUH 9HCI0OBOI'0 apryMmeHTa
y y
85 Tpuronomerpruyeckas OKpyKHOCTb,




ONpeeNICHNE TPUT OHOMETPUUECKUX
(GYHKIMIA YU CIOBOTO apryMeHTa

86 OCHOBHbIE TPUTOHOMETPHUYECKHE (HOPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPHYECKHE (DOPMYITBI 1

88 OCHOBHbIE TPUTOHOMETPHUECKHE (HOPMYITBI 1

89 OCHOBHbIE TPUTOHOMETPHUECKHE (HOPMYIIBI 1

90 [TpeoOpazoBaHue TPUTOHOMETPUIECKIX |
BBIpAXKEHU

91 [TpeoOpazoBaHue TPUTOHOMETPUUECKUX ]
BbIpaKEHU I

9 [Tpeo6Gpa3oBaHye TPUTOHOMETPUUECKUX 1
BBIpXKEHU

93 [IpeoOpazoBaHuE TPUTOHOMETPUUECKHX !
BbIpaKeHU

94 Pemenue TpUroHOMeTpUUYECKUX ypaBHEHHUI 1

95 Pemenue TpUroHOMEeTpUUYECKUX ypaBHEHU I 1

96 Perienne TpuroHoMeTpUUYECKUX ypaBHEHUN 1

97 Peuienrie TpUroHOMETPUYECKUX YPaBHEHUN 1

98 Pemenue TpUroHOMETPUYECKUX yPaBHEHU I 1

99 Pemiennie TpUroHOMETPUYECKUX YPaBHEHUN 1

100 Pemenue TpUroHOMETPUYECKUX yPaBHEHU I 1
KontponbHas paborta:

101 "TpUrOHOMETPUUECKHUE BBIPAKEHUS U 1
TPUTOHOMETPUYECKUE ypaBHEHUS"
[TocnenoBatenbHOCTH, CIOCOOBI 3aJaHUS

102 1ocJIe10BaTeNbHOCTEN. Meron 1

MaTEMAaTUYECKOU UHIYKIIUH




MoHOTOHHEIE U OIr'PaHUYCHHBIC

103 nocieaoBaTeabHoCTU. McTopus aHanmn3a
OECKOHEYHO MaJIbIX

104 ApudmeTrueckas mporpeccus

105 I'eomerpuueckas mporpeccust

106 beckoneuHo yObIBaroIias reoMeTpuyieckas
MIpOrpeccHst

107 CymMa OecKkoHeuHO yObIBaroIe
reOMETPUYECKOM IPOrpeccun

108 JIMHENHBIA U SKCIIOH EHITUAIIBHBIN POCT.
Yucio e. DopMmya CIOKHBIX TPOLIEHTOB

109 JIMHEWHbIN U SKCIIOHEHIIUATIbHBINA POCT.
Uucno e. Popmyiia CIOKHBIX TPOLIEHTOB

110 Hcnonb3oBaHue Nporpeccuu JJisi perieHus
peasbHBIX 3a7a4 MPUKIATHOTO XapaKTepa

11 KonTponbHas pabdora:
"[locnenoBaTeIbHOCTH U Tporpeccun”

112 HenpepsiBHBIE QYHKIINH U UX CBOHCTBA

13 Touka pa3pbiBa. ACUMIITOTHI IpaUKOB
GyHKIUN

114 CaoiicTBa (yHKIMH HEMPEPBIBHBIX Ha
OTpe3Ke

115 CaoiicTBa pyHKIMI HENPEPHIBHBIX HA
OTpe3Ke

116 MeTox MHTEpBAJIOB JIsl PELICHUS
HEPaBEHCTB

117 MeToz HHTEpBaIOB AJIS pEeLIEHUS

HEpPaBEHCTB




MGTOI[ HWHTCPBAJIOB JII pCUICHUSA

118
HEPaBEHCTB

119 IIpumeHeHue CBOMCTB HENMPEPBIBHBIX
GYHKIUN 1151 peleHus 3a1a4q

120 [IpuMeHeHME CBOWCTB HENPEPHIBHBIX
GyHKIUN 17151 peteHus 3a1a4y

epBasi ¥ BTOpast MPOU3BOIHBIC (DYHKITMH

121 ITep pas ip y

122 Onpenenenue, reoMeTpUIECKU CMbICI
MIPOU3BOTHOM

123 Omnpenenenue, PU3NIECKUN CMBICIT
MPOU3BOJIHOU

124 VYpaBHEHUE KacaTeNbHOM K rpaduky
byHKIIUH

125 YpaBHEHUE KacaTeIbHON K rpaduKy
byHKIUN

126 [Tpon3BoaHbBIE 3JIEMEHTAPHBIX (YHKIUI

OU3BOJIHBIC AJIEMEHTAPHBIX (YHKIUN

127 I1 y

128 [Tpon3BoaHasi CyMMBI, TPOU3BEICHUS,
YaCTHOT'O ¥ KOMITO3UITUU () YHKIIHHA

129 [IpousBoaHast CyMMbl, TPOU3BEACHUS,
YaCTHOT'O U KOMITO3UIUU (YHKIUMA

130 [IpousBoaHast CyMMbl, IPOU3BEACHUS,
YaCTHOT'0 ¥ KOMITO3UIUU () YHKIIHANA

131 KonTponbHnas padora: "[IpousBonnas"

132 [ToBTOpeHue, 06001IEHNE, CUCTEMATU3ALINS
3HaHui: "YpaBHeHua"

133 [ToBTOpEHUE, 0000IICHHE, CHCTEMAaTH3AITUS




3HaHuil: "OyHKIUn"

134 HroroBas koHTpoJbHas paboTa 1
135 Hrorosast KoHTpoOJIbHAS paboTa 1
136 [ToBTOpeHue, 0000IICHNE, CHCTEMAaTH3AITUS |
3HAaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

Bcero

KonTpoabubie
padoThI

IIpakTHnueckue
padoThI

JIEKTPOHHBIE
nu(ppoBbIE
oOpa3oBarejbHbIE

pecypchl

[IpumeHeHue MpoN3BOAHON K UCCIIEIOBAHUIO
(GYyHKIMI Ha MOHOTOHHOCTb U 9KCTPEMYMBbI

IIpumeHenne NpoU3BOAHON K HCCIIENOBAHUIO
(yHKIMI Ha MOHOTOHHOCTb U 9KCTPEMYMBbI

[IpumeHeHue MpON3BOAHOMN K UCCIIEIOBAHHUIO
(YyHKIHI Ha MOHOTOHHOCTD U 9KCTPEMYMBbI

[IpumeHenne npon3BOIHON K UCCIIEA0BAHUIO
(YyHKIMI Ha MOHOTOHHOCTb U 9KCTPEMYMBbI

[IpumeHeHnEe POU3BOAHOMN K UCCIIEIOBAHUIO
(yHKIHI Ha MOHOTOHHOCTD M 9KCTPEMYMBI

[IpumeHenne npon3BOIHON K HCCIIEA0BAHUIO
(YyHKIMI Ha MOHOTOHHOCTD U 9KCTPEMYMBbI

Haxoxnenne HanOomnpIero 1 HAMMEHbIIEro
3HauYeHHs HeMpepbIBHON (PYHKIIUHN HA
OTpe3Ke

Haxoxnenne Hanbosb11ero 1 HaMMEHbUIETO
3Hauy€HMs HENpPEepbIBHOW (PyHKIUU HA
OTpE3Ke

Haxoxnenne HanOoJIbIIero 1 HAMMEHBIIIEro
3HAYCHHMSI HETIPEPHIBHOW (PYHKIIMHU HA
OTpE3Ke

10

HaXO)KIleHI/Ie HauOOJILIIIEr0 H HAMMEHbBIIIErO




3HaYeHUs HENpepbIBHONW (PyHKIIUU HA
OTpEe3Ke

11

Haxoxnenne HanOonpiero 1 HAaMMEHbIIETo
3HauYeHUs HEeMpepbIBHONW (PyHKIIUU HA
OTpEe3Ke

12

Haxoxnenne HanOomnpIero 1 HAMMEHbIIEro
3HAaYEHUS HEMPEPhIBHOW (PYHKIIUU HA
OTpe3Ke

13

HpI/IMeHeHI/Ie HpOHSBOI{HOﬁ JJI HaXO0X I CHUA
HaWJIydero pCuiCHuA B IIPUKJIaAAHbIX
3aJadax

14

[IpumeHeHne NPOU3BOAHOM ISl HAXOXKICHUS
HAWIYYIIEro peleHUs B TPUKJIAIHBIX
3ajadax

15

ITpumeHneHr e MPOU3BOAHOM JJIs
ONPEIENIEHNUS] CKOPOCTU U YCKOPEHHUS
mporiecca, 3aJanHoro (Gpopmynon uim
rpadukomM

16

[IpumeHenne nponu3BOAHOM ISt
OIIPEEIICHUS] CKOPOCTU U YCKOPEHHUS
npoiiecca, 3aJJaHHoro (popmyson um
rpagukom

17

Komnosumus pyHKIui

18

Komnosunus Gynkunit

19

Kommosumus GpyHKIun

20

I'eomerpuyeckue o0pa3bl ypaBHEHUH Ha
KOOPJAMHATHOM MIIOCKOCTH

21

I'eomerpuyeckue o0pas3sl ypaBHEHUH Ha




KOOPAMHATHOM MJIOCKOCTH

KonTtponbsHas padora: "MccnenoBanue

22 (YHKIIUN ¢ TOMOIIBIO TIPOU3BOTHOM"

3 [TepBoobOpa3Hasi, OCHOBHOE CBOMCTBO
MepBOOOPa3HbIX

24 [TepBoobOpa3zHbie 37eMeHTapHBIX QYHKITHI.
[IpaBuia HaXOXKIEHUS TEPBOOOPA3HBIX

)5 [lepBooOpa3Hble 371€MEHTAPHBIX (PYHKIIMM.
[IpaBuna HaXOXAEHUS TEPBOOOPAZHBIX

26 HuTerpan. I'eomeTpudeckuii CMbICIT
UHTErpasia

7 Beruucnenne onpenesnéHHOro HHTerpaia 1mno
dbopmyne Hetorona-JleitOuuia

)3 Brruucnenue onpenenéHHoro MHTerpaa mno
dopmyne Herorona-JleitOnua

29 [IpumeHeHue uHTErpaa s HaX0XKJIeHUS
ioniaeit miockux Guryp

30 [IpumeHenue uHTErpaa At HaX0X/JICHUS
00bEMOB I€OMETPUYECKUX TEJ

31 [Ipumeps! pemenuii audpepeHuaibHbIX
ypaBHEHUM

1 [Ipumeps! pemenuit nudpepeHuanbHbIX
ypaBHEHUM
Matematudyeckoe MO/IeIMPOBAaHNE PeabHbIX

33 MPOIIECCOB € TOMOIIBI0 AU dhepeHITnaTbHBIX
YpaBHEHHI

34 Kontponbsnas padota: "IlepBooOpasHas u

uHrerpan”




Tpuronomerpuueckue QyHKIUHU, UX

35 . 1
CBOMCTBA M rpauKu

36 Tpuronomerpuueckue QyHKIUHU, UX !
cBoMcTBa U rpaduKu

37 Tpuronomerpuueckue GyHKIMH, UX ]
CBOMCTBa U rpaduKu

13 Tpuronomerpuueckue QyHKIIUHU, HX |
cBoMcTBa U rpaduKu

39 Tpuronomerpuueckue GyHKIUHU, UX |
cBoOlcTBa U rpaduku
O1060p KOpHEH TPUTOHOMETPUUYECKUX

40 YpaBHEHUM C OMOIIBIO 1
TPUTOHOMETPUYECKON OKPYKHOCTHU
OTOOp KOpHEH TPUTOHOMETPUIECKUX

41 YPaBHEHHI C TOMOIIbIO 1
TPUTOHOMETPUUYECKON OKPYKHOCTHU
OT60p KOpHEH TPUTOHOMETPHUECKUX

42 YPaBHEHHI C IOMOIIBIO 1
TPUTOHOMETPUYECKON OKPYKHOCTHU
OT6Op KOpHEN TPUTOHOMETPUUECKUX

43 YPaBHEHHI C IOMOLIBIO 1
TPUT'OHOMETPUYECKONH OKPYKHOCTU

44 Peuienne TpUroHOMETPUYECKUX HEPABEHCTB 1

eIIeHNE TPUTOHOMETPUYECKUX HEPABEHCTB

45 P 1

46 Peuienne TpUroHOMeTPUYECKUX HEPABEHCTB 1

47 Pemenne TpuroHOMETpUYECKUX HEPABEHCTB 1

43 Kontponbsnas padora: "I'paduku 1

TPUTOHOMETPUIECKUX (PYHKIIHA.




Tpuronomerpuyeckre HepaBeHCTBA"

OcHOBHEIE MCTO/bI PCIICHUS ITOKA3aTCIbHbBIX

49
HEPaBEHCTB

50 OCHOBHBIE METO/IbI PEHICHUS MTOKA3aTEIIbHbBIX
HEPABEHCTB

51 OCHOBHBIC METO/IbI PEIICHUS TTOKA3aTEIbHBIX
HEPaBCHCTB

57 OCHOBHBIE METO/IbI PEIICHUS MTOKA3aTEIIbHBIX
HEPaBEHCTB

53 OCHOBHBIE METO/BI PEUICHUS
Jorapu(MUYECKIX HEpaBEHCTB

54 OCHOBHBIE METO/IbI PEIICHHS
norapu(MUIECKUX HEPABEHCTB

55 OCHOBHBIE METO/BI PELICHUS
Jorapu(GMUYECKIX HEPaBEHCTB

56 OCHOBHBIE METO/IBI PEIICHHS
norapu(MUIECKUX HEPABEHCTB

57 OCHOBHBIE METO/IbI PEIICHHS
HppallMOHAJLHBIX HEPABEHCTB

53 OCHOBHBIE METO/BI PELICHUS
UppaloOHaIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/BI PEUICHUS
UppaloOHaIbHBIX HEPABEHCTB

60 OCHOBHBIE METO/IbI PEIICHHS
HppallMOHAJILHBIX HEPABECHCTB

61 I'padmueckue METOABI pelIeHUS
HppallMOHAJIBHBIX YPaBHEHUH

62 I'paduueckue MeTobI pemeHus




HMPpPallMOHAJILHBIX YPaBHEHUI

63

I'paduueckue MeToIbI pereHus
ITOKa3aTeJIbHbIX YPaBHEHUN

64

I'padmaeckue MeTOABI pelIeHUS
MOKa3aTeIbHBIX HEPABCHCTB

65

I'padmueckue MeTOBI pelIeHNs
Jorapu(pMUYEecKUX ypaBHEHUN

66

I'padmueckue MeToabI pelIeHNs
J0rapu(PMUYECKIX HEPABEHCTB

67

I'padmueckue MeTOABI pelIeHUS
Jorapu(GMUYECKIX HEPaBEHCTB

68

I'paduueckue meToabl pemieHus
[IOKa3aTeJIbHBIX U JIOrapu(pMUUECKUX
YpaBHEHHI

69

I'padmaeckue MeTOABI pelIeHUS
MOKA3aTeNbHBIX U JIOTapH(PMUIECKIX
YPaBHEHUI

70

I'paduueckue MeTobI pemeHus
MOKa3aTeNbHBIX U JIOTapH PMHUESCKIX
HEpPaBEHCTB

71

I'padmueckue MeTOABI peLIeHUS
MOKa3aTEeNbHBIX U JIOrapu(PMUIECKUX
HEpaBEHCTB

72

Kontponbhas padota: "UppanuonanbsHele,
MoKa3aTelbHbIE U JIorapupMuyecKue
HepaBeHCTBA"

73

KommuiekcHple uncna. Anredpanyeckas u
TPUTOHOMETpUYecKast GOPMBI 3amHch




KOMILJICKCHOI'O YHcCjia

Kommuiekcupie uncna. Anredpanyeckas u

74 TpUTOHOMeETpuYecKast GopMBbI 3aucu
KOMIUIEKCHOI'O YKcia

75 ApudmeTrueckue orneparmu ¢
KOMIUIEKCHBIMU YHCIIAMU

76 ApudmeTrueckue oneparmu ¢
KOMILUIEKCHBIMH YHCJIaMU

77 N300paxeHne KOMIUIEKCHBIX YHCEN Ha
KOOPJAMHATHOM IJIOCKOCTH

73 N300pakeHre KOMIIJIEKCHBIX YHCEN Ha
KOOPZAMHATHOM MJIOCKOCTU

79 ®opmyna Myaspa. Kopau n-oii crernenu u3
KOMIUIEKCHOI'O YKcia

20 ®opmyisia Myaspa. KopHu n-oii crenenu u3
KOMIUIEKCHOI'O YK CIIa
[IpuMeHeHne KOMIIEKCHBIX YHCeN IS

81 penieHus: GU3NYECKUX U T€OMETPUYECKUX
3a1a4y

82 KonTtponbshas pabora: "KommiekcHbie
yucna"

83 HatypanbpHble u nensie yuca

84 HarypanbHblie u 1ienplie uncia

25 [IpumeHeHne Npu3HaKoB JETUMOCTH LIEJIBIX
quces

26 IIpuMmeHeHnEe IPU3HAKOB JENUMOCTH LIEIIBIX
qucen

87 [IpumeHeHne NpU3HAKOB 1ETMMOCTH LIENIBIX




gucerr: HOJl u HOK

HpI/IMeHeHI/Ie IIPU3HAKOB ACIMMOCTH L CJIbIX

88 yucen: HOJl u HOK

29 [IpumeHeHne NpU3HAKOB JIETUMOCTH LIEJIbIX
YHUCEJ: OCTATKU M0 MOJIYJIIO

90 [IpumeHeHne MpU3HAKOB JIETUMOCTH IIEJBIX
YUCEJI: OCTATKU 11O MOIYJIIO
[IpumeHeHne Npu3HAKOB IETUMOCTH IEITBIX

91 YyHUCel: aNroput™ EBKiMaa s permeHust
3a/1a4 B LENBIX YACIAX

9 KonTtponpHas padora: "Teopus menbix
yucen"
CucreMa U COBOKYIIHOCTh YPaBHEHHM.

93 PaBHOCUITBHBIE CHUCTEMBI U CUCTEMBI -
CIIEIICTBHS
CucreMa U COBOKYIHOCTb YPaBHEHUH.

94 PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI -
CIIEJICTBUS

95 OCHOBHBIC METO/IbI PEIICHUSI CUCTEM U
COBOKYITHOCTE! PallMOHAIIBHBIX YPaBHEHUN
OCHOBHBIE METO/IbI PELIEHUS] CUCTEM U

96 COBOKYITHOCTEN UPPALIMOHATIBHBIX
ypaBHEHUM

97 OCHOBHBIE METO/IbI PEUICHUSI CUCTEM U
COBOKYITHOCTEH MTOKa3aTeIbHBIX YPAaBHEHUM

08 OCHOBHBIE METO/IbI PELICHUSI CUCTEM U
COBOKYITHOCTEW IMOKA3aTEIbHbIX YPaBHEHUN

99 OCHOBHBIE METO/IbI PELICHUS CUCTEM U




COBOKYITHOCTEH JIOrapu(pmMHuecK1X
ypaBHEHUM

100

OcCHOBHEIE MCTOBI pCHICHUA CUCTEM U
COBOKYITHOCTEH JIorapupmMuuecKux
YpaBHEHHI

101

[IpumeHeHne cucTeM K peleHuo
MaTeMaTU4YeCKHX 3aJ1a4 U 3a7a4 U3
pa3uuHBIX o0acTel HAyKHU U peaibHOM
JKU3HM, UHTEPIPETALMS I10JTyYEHHBIX
pE3yIbTaTOB

102

[IpumeHeHue cucTeM K peleHuto
MaTeMaTUYECKUX 3a]a4 U 3a7a4 U3
pasIUYHBIX 00J1aCTEH HAYKU M peajibHOM
YKU3HU, UHTEPIPETALMS 1OTyUYEHHBIX
pe3yabTaTOB

103

[IpumMeHeHne HEpaBEHCTB K PELICHUIO
MaTeMaTUYeCKHX 3aJ1a4 U 3a7a4 U3
pa3NINYHBIX 00JIaCTEl HaAYKU U peaabHOI
JKU3HM, UHTEPIPETALMS I10JTyYEHHBIX
pE3yIbTaTOB

104

KonTponbsHas padora: "Cucremsl
paloHaIbHBIX, HPPALMOHATBHBIX
MOKa3aTEeNbHBIX U JIOrapu(pMUIECKUX
ypaBHEHU"

105

PannonanbsHble ypaBHEHUS ¢ IapaMeTpamMu

106

PanmonanbHble HEPaBEHCTBA C MapaMeTpaMu

107

PannonansHbIe cHCTEMBI € TapaMeTpaMu

108

HppanuoHanbHble ypaBHEHUS, HEPABEHCTBA C
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napaMeTpamu

109

HppanuoHanbHble CUCTEMBI C IapamMeTpaMu

110

[loka3aTenbHbIE ypaBHEHUS, HEPABEHCTBA C
napaMeTpamu

111

IlokazaTenbHbIE CUCTEMEI C mapamMeTpamMu

112

JlorapudmMuyeckrue ypaBHEHHS, HEPaBEHCTBA
C ImapaMeTpamMu

113

JlorapupmMudeckre CUCTEMBI C TapaMeTpaMu

114

Tpuronomerpuyeckue ypaBHEHUs ¢
rapaMeTpaMu

115

Tpuronomerpuieckre HepaBeHCTBA C
napaMeTpamu

116

TpUroHoMeTpuyecKue CUCTEMBI €
rapaMeTpaMu

117

ITocTpoeHue u uccienoBaHue
MaTeMaTUYeCKUX MOJIeJIel peaabHbIX
CUTyalllid C MOMOILBIO YPaBHEHUH C
rnapameTpamu

118

[TocTpoenue u ucciaenoBanue
MaTeMaTU4YEeCKUX MOJIeNieil peabHbIX
CHTYaIUi C MOMOIIBIO CUCTEM YPaBHEHHI C
napaMmeTpamu

119

[TocTtpoeHue u uccienoBanue
MaTeMaTUYECKUX MOJICNICH pealibHbIX
CUTYaIUi C MOMOUIBIO CUCTEM YPaBHEHUH C
rapaMeTpamMmu

120

KonTtponbshas pabota: "3agaun ¢
rnapameTpamu”




[ToBTOpeHue, 06001IeHNE, CUCTEeMATH3AIUS

121
3HaHui: "YpaBHeHus"

122 [ToBTOpenue, 0000IIEHNE, CHCTEMAaTH3AIIHS
3HaHuM: "YpaBHeHnA"

123 [ToBTOpeHue, 060061IEHNE, CHCTEMATH3AITUS
3HaHui: "YpaBHeHUs. CucTeMbl ypaBHEHUI"

124 [ToBTOpeHue, 0000IIeHNE, CHCTEMATH3ALIHS
3HaHuii: "HepaBencrsa"

125 [ToBTOpEHue, 0600IIeHNEe, CUCTEMATH3AIUS
3HaHui: "HepaBencTsa"

126 IToBTOpeHue, 06001IEHNE, CHCTEMAaTU3ALIUS
3HaHuii: "HepaBenctpa"

127 [ToBTOpeHue, 00001IEeHNE, CUCTEMATU3ALIUS
3HaHui: "[Ipon3BoaHas u e€ npuMeHeHue"

128 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3AITHS
3HaHui: "[Ipon3BoaHas u e€ npumeHeHue"

129 [ToBTOpeHue, 0000IIeHNE, CHCTEMATH3AIIHS
3HaHui: "[Ipon3BoaHas u e€ npuMmeHenue"

130 [ToBTOpEHue, 00600IIeHNEe, CUCTEMATH3aIUs
3HaHui: "MHTerpan u ero npuMeHnenue"

131 IToBTOpeHue, 06001IEHNE, CHCTEMAaTU3ALIUS
3HaHuii: "OyHkun"

132 IToBTOpeHue, 06001IEHNE, CHCTEMAaTU3ALIUS
3HaHui: "OyHKIUN"

133 [ToBTOpeHue, 0000IIEeHNE, CUCTEMATU3ALIUS
3HaHui: "OyHKUN"

134 Hrorosas KoHTpoNbHAs paboTa

135 Hrorosast koHTpOIbHAS paboTa




136

[ToBTOpEeHue, 0600IIeHNE, CHCTEMATH3ALIUS
3HAHUHU

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

136

10
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