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HOACHUTEJIbBHASA 3AIIUCKA

VY4eOHbIil Kypc «Anredpa u Hauaaa MaTeMaTHYECKOTO aHaIN3ay SBJIIETCS OJTHUM U3
HauOoJee 3HAYUMBIX B IIPOrpaMMe CpeIHEro o01iero oopa3oBaHus, MOCKOIbKY, C OJHON
CTOPOHBI, OH 00€CIeYNBAET HHCTPYMEHTAIIbHYIO 0a3y ISl U3yUeHHUsI BCEX €CTECTBEHHO-
HAyYHBIX KYpPCOB, a C JpPYroil CTOPOHBI, (OPMHUPYET JOTMYECKOe U aOCTPaKTHOE
MBIIIJICHHE O0y4alomuxcsi Ha ypOBHE, HEOOXOJUMOM JUIsi OCBOCHHUS HH(POPMATHKH,
oOIIECTBO3HAHUS, UCTOPUU, CIOBECHOCTH M JPYrUX IUCUUIUIMH. B pamkax HaHHOTO
y4eOHOro Kypca OOydarolluecsi OBIJIAJIEBAIOT YHHUBEPCAJIBHBIM SI3bIKOM COBPEMEHHOMU
HAyKH, KOTopasi pOpMYyJIUPYET CBOU JOCTHUKEHHS B MaTeMaTHueckon (hopme.

VY4eOHbIil Kypc areOpbl 1 HaYall MAaTEMAaTHYECKOTO aHaIN3a 3aKJIaJbIBAeT OCHOBY
JUTSl YCTIIEIITHOTO OBJIAJICHUS 3aKOHAMH (DU3UKH, XUMHUH, OMOJIOTUH, TOHUMAHHS OCHOBHBIX
TEHJCHIINI Pa3BUTHUS SKOHOMUKU M OOIIECTBEHHOM JKU3HU, TTO3BOJIIET OPUEHTHPOBATHCS
B COBPEMEHHBIX U(POBBIX U KOMITBIOTEPHBIX TEXHOJIOTHUSIX, YBEPEHHO UCIOIB30BaTh HX
JUTsl TalibHEHIero 00pa3oBaHus M B MOBCETHEBHOMN *KU3HU. B TO ke Bpems oBiiaJieHUE
aOCTPaKTHBIMH M JIOTHUYECKH CTPOTMMHU KOHCTPYKIMSIMHU aireOpbl U MaTEMaTHYECKOTO
aHall3a pPa3BUBAaE€T YMEHHE HAaXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTb,
JOKa3bIBaTh YTBEPKIEHUS C TMOMOIIBI0 HMHAYKIIMU W PacCyXlIaThb JIeAYKTHBHO,
HCIIOJIb30BaTh 0000IIEHNE U KOHKPETH3AIUIO, a0CTparupoBaHKe U aHaJIOTUIO0, popMuUpyer
KpEaTUBHOE U KPUTUUECKOE MBIIICHHE.

B xone nzyuyenus yue6Horo kypca «Anredpa u Hauajga MaTeMaTHUYECKOTO aHaJIn3a
oOyyJarolyecs moJIy4aroT HOBBIM OMBIT PEIIeHUs TPUKIAIHBIX 3a7a4, CAMOCTOSITEILHOTO
MOCTPOCHUSI MaTeMaTHYECKUX MOJIeJIed  pealbHbIX CUTyalluid, WHTEPHpPETALNU
MOJIYYEHHBIX PEIICHUM, 3HAKOMSITCS C IPUMEpaMy MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B
MpUpPOJie, HAYKE U UCKYCCTBE, C BBIJAIOIIMMUCS MAaTeMATHUYECKUMU OTKPBITHUSIMU U UX
aBTOpPaMHU.

VY4eOnslii Kypc 0071a71a€T 3HAUUTEIbHBIM BOCIIUTATEIbHBIM MTOTEHIIUAIOM, KOTOPBII
peanu3zyercs Kak yepe3 yueOHbI MaTepua, CHocOOCTBYIOMIMA (OPMUPOBAHUIO HAYYHOTO
MHPOBO33pCHHS, TaK M uepe3 chnenuduky Yy4eOHOM NesITeNbHOCTH, TpeOyrolen
MIPOJIOJKUTEIIBHOW KOHIIEHTpAIlMd BHUMAHHS, CaMOCTOSITEILHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 32 TOJIYYCHHBIN pe3ybTar.

B ocHoBe meroauku oOydeHust anreOpe M HayajgaM MaTeMAaTHUYECKOro aHalM3a
JICKUT JACSITEITHHOCTHBIM MPUHIIUI 00 yICHHUS.

B crtpyktype yueOHOro kypca «AnreOpa M Hadajga MaTeMaTHUYECKOrO aHalIA3a»
BbIJICJICHBI CIIEIYIOUINE COIepPKATEIbHO-METOIMYECKUE TUHUU: «HKca U BEIUMCICHUSY,
«DyHkIuu U rpadukuy, «YpaBHEHUS W HepaBeHCTBa», «Hawama maTemMaTHueckoro

aHaJIu3ay, «MHOXeCcTBa U JIOTMKa». Bce 0CHOBHBIC COACPKATCIbHO-MCTOANYCCKUC JINHUHA



U3YYalOTCs Ha MPOTSHKEHUM JBYX JIeT OOy4YeHHs] Ha YpPOBHE CpEIHEro oOIIero
o0pa3oBaHus, €CTECTBEHHO JOMOJHSS APYT JApPYyra W MOCTEINEHHO HACHIIAsACh HOBBIMU
TeMaMu U pasnenamu. J[aHHBIN y4eOHBIM Kypc SIBISIETCS MHTETPATHUBHBIM, MOCKOJIBKY
o0beauHseT B cebe cojaepkKaHhe HECKOJIbKUX MAaTeMaTUYECKUX TUCHUIUIMH, TaKUX Kak
anredpa, TPUrOHOMETPUS, MATEMATUYECKUI aHAIN3, TEOPUSI MHOXKECTB, MaTeMaTHYeCKast
noruka u apyrue. [lo Mepe Toro kak oOyuaromiuecs OBJafeBalOT BcE Ooliee MIUPOKUM
MaTEeMaTH4YEeCKUM  ammapaToM, |y HHX  ToOclefoBatensHO  Qopmupyercs u
COBEPIICHCTBYETCSI YMEHUE CTPOUTh MATEMAaTHYECKYI0 MOJENb PEabHOM CUTYalluH,
OPUMEHSTh 3HAaHUA, TMOJy4YEHHBbIE NpPU H3YyYEHUH Y4eOHOTO Kypca, AN pelIeHUs
CaMOCTOSITEIbHO  COPMYJIUPOBAHHOW  MaTeMaTHYeCKOW  3a7auyd, a  3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

CopnepxxaTtenbHO-MeTOAMYECKasT JIMHUS «YUuciaa ¥ BBIUKUCICHUS 3aBEpIIAeT
dbopMUpOBaHIEe HABBIKOB MCIIOIB30BaHUS IEHCTBUTEIBHBIX YUCET, KOTOPOE OBLIO HAYATO
Ha YpOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpeaHero ooiiero oopazoBaHus
ocoboe BHHUMaHHE yuaemnsieTcs (GOpPMUPOBAHUIO HABBIKOB PAlMOHAIBHBIX BBIYUCICHUI,
BKJIIOUAIOIINX B ce0sl MCIONIB30BAHUE PA3JIMYHBIX (OPM 3alKCH YHCIIa, YMEHHE JIeNaTh
NPUKUAKY, BBITIOTHATH MPUOIIKEHHBIE BHIYUCIICHUS, OLIEHUBATh YHCIIOBBIC BBIPAYKEHUS,
paboTaTh C MaTeMaTHMYEeCKUMH KOHCTaHTaMU. 3HAKOMbIE OOYYaIOIIMMCS MHOXECTBA
HAaTypaJIbHbIX, LIEJIbIX, pAlUOHAIbHBIX W JCHCTBUTENbHBIX YHUCEN JOTMOJIHSAIOTCS
MHOKECTBOM KOMIUIEKCHBIX uuceld. B KakIoM M3 3TUX MHOXKECTB paccMaTpUBAIOTCS
CBOICTBEHHBIE €My criel[U(UUECKUE 3a/1a4U U OTIepallu: JIeJICHHE HALEJI0, OIEpUpPOBaHUE
OCTaTKaMM Ha MHOXKECTBE ILIEJIbIX YHUCEN, O0COoOble CBONCTBAa pAalMOHAJIBHBIX U
UppaLMOHANIBHBIX YHCEN, apU(PMETHUYECKUE ONEepalud, a TaKKe H3BJICUEHUE KOPHS
HaTypaJlbHOM  CTENEHM Ha  MHOMKECTBE  KOMIUIEKCHBIX  uuced.  braronmaps
MOCJIEZIOBATENIbHOMY PAaCIIUPEHUI0 Kpyra HCIOJIb3yeMbIX 4YHCEN U 3HAKOMCTBY C
BO3MOXXHOCTSIMU HUX TPUMEHEHHUs MJi1 pEelIeHUs pa3iuuHbIX 3a1ad  (popmupyercs
Npe/ICTaBJICHUE O €IMHCTBE MAaTEeMAaTUKU KaK HayKu U €€ poJjHu B MOCTPOEHUU Mojelnei
peanbHOro MUpa, IUPOKO UCIOJIBb3YIOTCSI 0000IIeHHEe U KOHKPETU3AIIHSL.

JIunus «YpaBHEHUS U HEPABEHCTBAY peaM3yeTcsl Ha MPOTSHKEHUU BCEro 00ydeHus
Ha YpOBHE CpeJlHero o01ero oopa3oBaHusl, MOCKOIBbKY B KaXKJIoM pasnese [IporpaMmel
NPEelyCMOTPEHO pEIIEHHE COOTBETCTBYIOIIMX 3a7ady. B pe3ynabTaTe oOydwaromuecs
OBJIAJICBAIOT PA3JIMYHBIMH METOJAMHU PEIICHUS] PAMOHAIBHBIX, HPPALUOHAIBHBIX,
MOKa3aTeIbHBIX, JOTapUPMUUECKUX U TPUTOHOMETPUUYECKUX YpaBHEHHM, HEPABEHCTB U
CUCTEM, a TaKXKe 3ajay, cojaepkamux mnapamerpbl. [lodydeHHbIE yMEHHSI UIMPOKO
UCIOJIb3YIOTCSI IPU UCCIIEIOBAaHUU (PYHKIMI C MOMOIIBIO MPOU3BOIHOM, IPU pEIICHUU

MMPUKIIAIHBIX 3aJa4 W 3aJa4 Ha HAXO0KICHHUC HAuOOJBIINX W HAUMCHBIINX 3HAUYCHHI



bynkuuu. J[aHHas coaep)kaTelbHAs JUHUSA BKIIOYAeT B ceOs Takke (OpMHpPOBAHHE
YMEHUU BBIOJHATH pacdy€Tel 1o ¢dopmylaM, TNpeoOpa3oBaHHs palliOHAIbHBIX,
HPPAIIMOHAIBHBIX M TPUTOHOMETPHUYECKUX BBIpAKCHUH, a TakKe BBIPAXKEHUH,
coJiepKaluX cTerneHu u Jorapudmel. biarogapst n3ydenuro anredOpandeckoro Mareprana
MIPOMCXOAUT JalIbHEHINEe pa3BUTHE AITOPUTMHUECKOTO U AOCTPAKTHOTO MBIIIUICHHS
obygaromuxcs, (GOpMUPYIOTCS HAaBBIKM JICIYKTUBHBIX pacCyXACHUH, pabOThl C
CHMBOJILHBIMU (hopMaMH, TPEACTaBICHUS 3aKOHOMEPHOCTEH M 3aBHUCHMOCTEH B BHUJE
PaBEHCTB M HEpaBEHCTB. AnreOpa npeiaraet 3QPeKTUBHbIE HHCTPYMEHTHI IS PEIICHUS
MPaKTUYECKUX M ©eCTeCTBEHHO-HAYYHBIX 3a/Jad, HalVIJAHO JCMOHCTPHPYET CBOM
BO3MOJKHOCTH KaK sI3bIKa HAYKH.

ConepxxatenpHo-MeToquueckass JuHHS  «DyHKIUH W TpaduKku»  TECHO
MepervieTaeTcss ¢ APYTUMH JIMHUSAMH y4eOHOTO Kypca, TTOCKOJIBKY B KaKOM-TO CMBICIIS
3a1aéT  MOCHEAOBAaTEIBLHOCTh  HW3Y4YeHUs  MaTepuayia.  V3ydeHWe  CTENeHHOH,
MOKa3aTeIbHOM, JIOTapU(PMUIECKOH W TPUTOHOMETPHUYCCKUX (YHKIUN, UX CBOMCTB U
rpaduKoB, UCITOIb30BaHUE QYHKIMHA JIJIS1 PEIICHUS 3a/1a4 U3 IPYTUX YISOHBIX ITPEIMETOB
U peajbHOM KU3HU TECHO CBSI3aHO KaK C MaTeMaTHYECKUM aHAIM30M, TaK U C PEIICHHEM
ypaBHEHUU W HepaBeHCTB. IIpu 3ToM OoiblIoe BHHUMaHUE YACHSAETCS (POPMHPOBAHHIO
yMEHHUS BbIpaxaTb (OpMyJaMH 3aBUCHUMOCTH MEXKIY pa3IMYHBIMHA BeJTUYUHAMU,
HCCIEAOBaTh TOJNYYEHHBbIE (YHKIMHM, CTPOMTh HUX Tpaduku. Marepuan 3TOu
CO/Iep)KaTeIbHON JIMHUM HAIlleJIeH Ha pa3BUTHE YMEHUNW W HABBIKOB, IMO3BOJISIFOLIUX
BBIpaXaTh 3aBUCHUMOCTH MEXIY BEIMYMHAMHU B Pa3IU4HON (opMme: aHaTUTUUYECKOU,
rpaduueckoit u cinoBecHOM. Ero u3zydeHue crnocoOCTBYET pa3BUTHIO aIrOPUTMHYECKOTO
MBIIJICHUSI, CIOCOOHOCTH K 000O0IIEHUIO U KOHKPETU3AI[UH, UCTIOJIb30BAaHUIO aHATIOTHH.

ConepxxarenbHas JuHHS «Hadama MaremMaTH4ecKOrO aHaiu3ay IO3BOJISET
CYIIECTBEHHO pACHIMPUTh KPYyr KaK MaTeMaTHYeCKUX, TaK M NPHUKIAJAHBIX 3a/ad,
JIOCTYITHBIX OOYYarolMMCs, TaK KaK y HUX TMOSBIAETCS BO3MOXHOCTh CTPOUTH rpaduKu
CJIOKHBIX (PYHKIIUH, OTIPENCTATh UX HAUOOJBIINE W HAUMEHBIINE 3HAYEHUS, BEIYUCISITh
iomaad Guryp u o0bEMBI Te, HAXOIUTh CKOPOCTH M YCKOPEHHUs MporieccoB. JlaHHas
cojiepKaTenbHas JIMHUS OTKPHIBAET HOBBIE BO3ZMOXKHOCTH MOCTPOCHHSI MAaTeMaTHUYECKUX
MOJIeJIeH peabHBIX CUTYaIIHi, TO3BOJISIET HAXOIUTh HAUJTyUlllee PEIIeHUE B IPUKIaTHBIX,
B TOM YHCJE COIHMAJIbHO-DPKOHOMHUYECKHMX, 3ajJadax. 3HAKOMCTBO C OCHOBaMH
MaTeMaTHYEeCKOTO aHajdu3a CIOCOOCTBYET pa3BUTHIO alOCTpakTHOro, (opManbHO-
JIOTUYECKOTO ¥ KPEATHBHOTO MBINUICHUS, (OPMUPOBAHUIO YMEHUW paclo3HaBaTh
MIPOSIBJICHUSI 3aKOHOB MaTEeMaTHUKH B HayKe, TEXHUKE U UCKyccTBe. OOyydaronyecs y3HarOT
0 BBIJIAIOIIUXCSA PE3YJIbTaTaX, MOJYYEHHBIX B X0JI€ Pa3BUTHsI MATEMATUKHU KaK HAyKH, U 00

HX aBTOpax.



ConeprkarenbHO-MeTOAMYEeCKas JTHHUS «MHOXKECTBA M JIOTHKa» BKIIIOYAET B ceOs
DIIEMEHTHI TEOPUU MHOXECTB U MAaTEMaTHYEeCKOH JIOTUKU. TeopeTHKO-MHOKECTBEHHBIC
NIPE/ICTaBIICHUS] TPOHU3BIBAIOT BECh KypC IIKOJBHOM MAaTEeMAaTHKH W MpenjararT
HanOoJiee YHHBEPCATBHBIN SI3bIK, OOBCIMHSIONIMNA BCE pa3/ieibl MaTeMaTHKH U €€
NIPUIIOKCHHA, OHHM CBSI3BIBAIOT PAa3HbIE MATEMATUICCKUE TUCIUTUIMHBI ¥ X MPHIOKEHUS
B enuHoe Ienoe. [lo3ToMy BakKHO 1aTh BO3MOXKHOCTh OOYYarOIIEMycs TMOHHMATh
TEOPETHKO-MHOXKECTBCHHBIHN SI3bIK COBPEMEHHON MAaTEMAaTHKH M HMCIIOJIB30BATh €T0 IS
BBIPKCHUS CBOUX MBICIICH. [IpyruM BayKHBIM MPU3HAKOM MaTEMAaTHKH KaK HAYKH CJIEyeT
NPU3HATH CBOMCTBEHHYIO €M CTPOTOCTh OOOCHOBAaHMW W CJICIOBAaHHME OMPEICIEHHBIM
MpaBWJIaM TIOCTPOCHMS JTOKA3aTeIbCTB. 3HAKOMCTBO C DJIEMEHTAMH MAaTeMaTUYECKOMN
JIOTHKH CTIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBITIICHHUS 00yYarOIIMXCs, TIO3BOJISICT UM
CTPOWTHh CBOM PACCYKICHHS Ha OCHOBE JIOTUYECKHX IpaBWI, (OPMHPYET HABBIKU
KPUTHYECKOTO MBIIIICHHUS.

B yueOHOM Kypce «Anredpa v Havaisa MaTeMaTHIECKOTO aHAN3a» MPUCYTCTBYIOT
OCHOBBI MAaTEMaTHYECKOTO MOJCIUPOBAaHUs, KOTOPhIC TIPU3BAHBI CIIOCOOCTBOBATH
(OopMHUPOBAHHIO HABBIKOB TIOCTPOCHHSI MOJISJICH pealTbHBIX CUTYaIUH, UCCIICAOBAHUS ATHX
MoJIeJIell ¢ TIOMOIIBIO ammaparta aareOpbl 1 MaTeMaTHYeCKOTO aHaln3a, HHTePIPETAIlnN
TIOJTYYCHHBIX PE3Y/IbTaTOB. Takue 3ajaHusl BIUICTCHBI B KQXKIBIH U3 pa3/IeioB MPOTrPaMMEI,
MOCKOJIBKY BEeCh MaTepuall Y4eOHOro Kypca HIMPOKO WCIOJIb3YEeTCS ISl pelieHUs
NPHUKJIAIHBIX 3a7ma4. [lpw pemeHun peadbHBIX MPAKTUYECKUX 3a/Jad  O00ydaromuecs
pa3BUBAIOT HAOIIOAATEIHHOCTh, YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCTIOJI30BATh aHAIOTHIO, 0000IIaTh U KOHKPETU3UPOBATH MpobdsieMy. JlesTeIbHOCTh 10
(GOpMHPOBAHUIO HABBIKOB PEIICHHS TNPUKIAIHBIX 3aJad OPTaHU3yeTcs B TIPOIecCce
U3yUEHUS BCEX TeM y4eOHOTo Kypca «Anredpa u Hadaima MaTeMaTHYeCKOTO aHAIIA3ay.

Ha wm3ydenue yueOHOTO Kypca «AnredOpa W Hayala MaTeMaTHYECKOTO aHAIN3a»
oTtBoauTCs 272 vaca: B 10 knacce — 136 yacos (4 yaca B Heneno), B 11 kinacce — 136 yacos

(4 gaca B HeJENIO).



COJAEPKAHUE OBYYEHUA

10 KJIACC

Yuciia 1 BBIYUCICHUSA

Panmonanbubie uynciaa. OOBIKHOBEHHBIE M JAECATUYHbIE ApoOU, MPOLEHTHI,
OeckoHeuHble nepuoanueckue apodu. Ilpumenenne apoOelt U MPOLEHTOB ISl PEIICHUS
IIPUKJIAJHBIX 33144 U3 PA3IMYHBIX OTPACIEH 3HAHUHN U PEAIbHOU KU3HHU.

JeuictBurenbHble  4ucnaa.  PanuoHanpHble M HMPPALMOHAIBHBIE  YHUCIIA.
Apudmernyeckue onepanuu ¢ IeHCTBUTEIbHBIMU YHCIaMH. MoOAy/Ib AEHCTBUTEIBHOTO
yucia 1 ero cBoiictsa. [IpubmkEéHHbIe BEIUMCICHHUS, TPABUIIA OKPYTJICHUS, IPUKUIKA U
OLICHKA pe3yJIbTaTa BBIYUCIICHUMN.

Crenenb ¢ nensiM nokasareneM. bunom Herorona. Mcnosb3oBanue moaxonsiuen
GopMBbl 3amUCH  JEHCTBUTENBHBIX 4YMCEN JUIS pPELICHHs MPaKTHYeCKUX 3a4ad U
IIPEACTABICHUSA JaHHBIX.

ApudmeTrnyeckuii KOpeHb HaTypaJIbHOM CTENEHH U €ro CBOMCTBA.

CrerneHb C pallMOHAJIBHBIM [TOKA3aTEIEM U €€ CBOMCTBA, CTENIEHb C JCHCTBUTEIBHBIM
[I0Ka3aTeJIeM.

Jlorapugm uucna. CoiictBa jorapudma. JlecsiTuuHble 1 HaTypalibHbIE JIOTapU(PMBI.

CuHyCc, KOCHUHYC, TaHI€HC, KOTAaHIE€HC 4YHCIIOBOIO aprymeHTa. ApKCHHYC,
ApPKKOCHHYC U apKTAHT€HC YHCIOBOTO apTyMEHTA.

YpaBHeHUs] U HEPABEHCTBA

ToxnecTBa M TOXKIECTBEHHbIE MPEe0Opa3OBaHUs. YpaBHEHUE, KOPEHb ypaBHEHUS.
PaBHOCWIBHBIE ~ ypaBHEHUsST M  ypaBHEHHs-cienctBus. HepaBeHCTBO, pemieHue
HEpaBEHCTBA.

OCHOBHBIE METOJIbl PEIICHUsS UENbIX U JAPOOHO-PALMOHANBHBIX YpaBHEHUH H
HEpaBEHCTB. MHOIO4JIEHBI OT OJTHOM NIEPEMEHHOM. J[eleHne MHOrouIeHa Ha MHOTOYJIEH C
octatkoM. Teopema be3y. MHorousens! ¢ 1iesnbiMu ko3 dunuentamu. Teopema Buera.

[TpeoGpazoBaHus YMCTOBBIX BbIPAXKEHUH, COAEPKALINX CTENIEHU U KOPHHU.

Hppauunonanbusle ypaBHEHUs. OCHOBHBIE METOIbl PEUICHUS HPPALMOHAIBHBIX
YpaBHEHUU.

[loxazaTenpHble ypaBHeHHs. (OCHOBHBIE METOJbl PEIICHUS IOKa3aTEJIbHBIX
YpaBHEHUU.

[TpeoGpaszoBanue BrIpakeHH, coepKaIIUX JIOrapu(MBbI.

Jlorapudgmuueckue ypaBHeHHs. OCHOBHBIE METOJIbl PEIICHUS JOrapu(pMUUEcKHX

YpaBHEHUU.



OcHOBHBbIE TPUTOHOMETPUYECKHUE (bopMyIbIL. [Ipeo6pazoBanue
TPUTOHOMETPUYECKUX BBIpAXKEHUN. PellleHne TpUroHoOMEeTpUYECKNX ypaBHEHUM.

Pemenne cucreM TMHENHBIX ypaBHEHUN. MaTpulla CUCTEMBI JIMHEWHBIX YPaBHEHUM.
Onpenenutenb MaTPUIBl 2X2, €r0 TEOMETPUUECKUN CMBICI U CBOMCTBA, BBIYUCIEHUE €T0
3HAYEHMS, TPUMEHEHUE OINPEACIUTENS IS PELUICHHUs] CUCTEMbl JIMHEWHBIX YpaBHEHUHU.
Pelenne npukiaaHbIX 3a7a4 C IOMOIIBIO CUCTEMBI JINHEWHBIX YpaBHEeHU. MccnenoBanue
MIOCTPOEHHON MOJENH C IIOMOUIBI0 MATPHUIL U ONIPEACIIUTEIIEH.

[locTpoeHne MaTeMaTUYECKUX MOJENIEH peaJbHONM CHUTyallud C [OMOIIBIO
YpaBHEHUW M HepaBeHCTB. lIpuMeHeHHe ypaBHEHMII U HEpPABEHCTB K PEIICHUIO
MaTeMaTHYEeCKUX 3a/1ay ¥ 3a/1a4 U3 Pa3IM4HbIX 00JIacTel HAyKU U pealbHOU KU3HU.

DOyHKIUHM U TPaPUKH

Oyukuwms, criocoObl 3a1anus GyHkiuu. B3anmuo oobpatusie Gynkunu. Kommnosurus
bynkuit. I'paduk Gynkuun. dnemeHTapHble Tpeodpa3oBanus rpadukoB HyHKIUHN.

OOGunacTe ompezieneHdss W MHOXECTBO 3HaueHUd ¢yHkiuu. Hymm dyHkuuu.
[IpomexxyTku 3HaKomocTosHCTBAa. YETHble M HeuéTHble GyHKIUH. [lepuommueckue
dbynkuu. [IpoMexyTku MOHOTOHHOCTH (pyHKIIMH. MaKCUMyMbl U MUHUMYMBI (DYHKITHH.
HauGonbiiee 1 HauMeHblee 3Ha4eHUsT GYHKIIUU Ha TIPOMEXYTKE.

JluneitHasi, KBaapaTH4Has U JpOOHO-IMHEHHas (QyHKUUUA. DJeMEHTapHOe
UCCIIEZIOBaHUE U MTOCTPOCHUE UX TPaUKOB.

CrenenHast pyHKIMS C HATYpaJIbHBIM U IIEJIBIM TIOKa3ateneM. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHS N-0i CTeNeHH Kak GyHKIIMU 00paTHOW CTETIEHU C HATYPaJIbHbIM
IIOKa3aTeseM.

[TokazarenpHast W Jjorapu@muueckas (yHKUMHA, UX CBOWCTBA M TIpaduKH.
Hcnonb3oBanue rpa@ukoB GyHKUUN AJIs PEIICHUs YpaBHEHHI.

TpuronoMmerpuueckasi OKpyKHOCTb, ONPEEICHHE TPUTOHOMETPUYECKUX (YHKUIUN
YUCJIOBOT'0 apryMEHTA.

OyHKIMOHAJIbHBIE 3aBUCUMOCTH B pealibHBIX Mpoueccax U siBneHusx. ['paduxu
peanbHbIX 3aBUCUMOCTEM.

Hauvana maTemaTu4eckoro anajamnsa

[TocnenoBaTenbHOCTH,  CIMOCOOBI  3aJaHusg  MoOcieaoBaTenbHOCTel.  Meton
MaTeMaTH4eCKOM HWHAYKIMH. MOHOTOHHBIE W OrpPaHUYEHHBIE IIOCIIEIOBATEIBHOCTH.
HcTopusi BOBHUKHOBEHHS] MAaTEMaTHYECKOI0 aHaIN3a KaK aHalin3a OECKOHEYHO MaJlbIX.

Apudmernyeckass M TeoMmMeTpuueckas mporpeccud. beckoHeuHo yObIBaroIIast
reoMerpuueckass mporpeccus. Cymma OeCKOHEYHO YOBIBAIOIIEH TIeOMETPUYECKON

nporpeccuu. JIMHEHHBIM M SKCIOHEHIUANbHbIA pocT. Yucimo e. dopMyna CIOXKHBIX



npoueHToB. Vcrnonap30BaHne NMPOrpeccur AJiS PElIeHUs pPeasbHbIX 3a7ad MPHUKIAIHOTO
Xapakrepa.

HenpepbiBHBIE (YHKIUKA M WX CBOMCTBA. TOUKHM pa3pbiBa. ACUMOTOTHI IpauKOB
dbynkuit. CBoiicTBa (YHKIMN HENPEpHIBHBIX Ha OTpe3ke. MeToa HHTEpBAJOB JUIs
perieHusi HepaBeHCTB. [IpuMeHeHHEe CBONCTB HENPEPHIBHBIX (GYHKIUN ISl pelieHus
3ajay.

[lepBass u BTOpass mpousBogHble (QyHKIUH. OmnpeneneHue, reoMETPUUYECKUN U
dbuznueckuii CMbICI TPOU3BOIHOMN. YpaBHEHHE KacaTeIbHOU K rpaduKky GyHKIIUH.

[TpousBonaHbie 31eMeHTapHbIX (yHKUUNA. [IpomsBogHas CyMMbl, MpPOU3BEIEHUS,
YaCTHOTO U KOMIO3UITUU (YHKITUH.

MHoxkecTBa U JIOTHKA

MHoXecTBO, onepanuu HajJ MHOKECTBAaMHM M WX CBOMCTBa. [[narpammbl Ditnepa—
Benna. [IpuMeneHnne TeopeTHKO-MHOXKECTBEHHOIO armapara JUisi OMMCAHUS PeabHBIX
MIPOIIECCOB U SIBJICHUIA, TP PEIICHUH 33/1a4 U3 APYTUX YUYEOHBIX MPEIMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MaTeMaTHUYECKOIO0 OOBEKTa, CIENICTBUE,

A0Ka3aTCJIbCTBO, paBHOCUJIBHBIC YPABHCHUA.

11 KJIACC

Yucsa v BIYMCIEHUS

Harypanbasie u niensie yucna. [[pumMeHeHne mpu3HAKOB JACIUMOCTH LETbIX YUCEe,
HauOousbmmii oomuit genutensd (qanee — HOJl) n HamMmeHnbiiee oOiiee KpaTHOE (fanee —
HOK), octatkoB o moyinto, anroputma EBkiina uist pemeHus 3aa4 B 1EIbIX YUCIax.

KommekcHbsie uncna. AnreOpandeckas U TpUTOHOMETpuueckas (OpMbI 3amucu
KOMILJIEKCHOTO 4YHcia. ApudMeTHuuecKue Oomneparud ¢ KOMIUIEKCHBIMH YHUCJIaMHU.
N300paxkeHne KOMIUIEKCHBIX YMCENl Ha KOOpJAWHATHOM miaockoctu. Popmyna Myaspa.
KopHu N-oi1 creneHn M3 KOMIUIEKCHOTrO yucia. [[puMeHeHrne KOMIJIEKCHBIX YUCeN I
petieHus pU3NIECKUX U TEOMETPUUECKUX 3a]1a4.

YpaBHEeHUsA H HEPABEHCTBA

Cucrema ¥ COBOKYMHOCTh ypaBHEHUW W HEPABEHCTB. PaBHOCHWIIbHBIC CUCTEMBI U
CHUCTEMBI-CJIeICTBUS. PaBHOCHIIbHBIC HEPABEHCTRA.

OT60p KOpHEH TPUTOHOMETPUUECKUX YPABHEHHH C ITOMOIIBIO TPUTOHOMETPUIECKOM
OKPY>KHOCTHU. Pellienne TpuroHoMeTpuueCcKuX HEpaBeHCTB.

OCHOBHBIE METO/IbI PEIICHUS MTOKA3aTEIbHBIX U JTOTapU(PMUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPAITMOHATBHBIX HEPABCHCTB.

OCHOBHBICE METOJBI PEIIEHUS CHCTEM U COBOKYIMHOCTEH paliOHAIbHBIX,

HppaliOHAJIbHBIX, ITIOKA3aTCIIbHbIX U J'IOFapI/I(i)MI/I‘IeCKI/IX ypaBHeHPIfI.



YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITApaMETPAMH.

[TpuMmeHeHNe ypaBHEHH, CUCTEM U HEPABEHCTB K PELICHUIO MATEMATUYECKHX 3a1a4
¥ 33/1a4 U3 pa3IMYHbIX 00JacTel HayKU U peasIbHOM KU3HU, HHTEpIIpeTalus MOTy4eHHbIX
pE3yNbTATOB.

DOyHkuuu U rpapuxkn

I'paduk komnozunuu GyHkImil. ['eomerpruueckne o0pasbl ypaBHEHUN U HEPABEHCTB
Ha KOOPAWHATHOM IUIOCKOCTH.

Tpuronomerpuueckue GyHKINU, UX CBOMCTBA U IPaPUKH.

['paduueckre MeTOabl pelieHus] YpaBHEHUN U HepaBeHCTB. ['paduyeckue MeTobl
pEILIeHNs 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpaukoB (GYHKIMA JUIs1  UCCIEAOBAaHUS  IPOLECCOB H
3aBHCUMOCTEH, KOTOPhIE BO3HUKAIOT IPU PELICHUN 33/]a4 U3 APYrUuX y4eOHbIX IPEIMETOB
Y pPEAIbHOM KU3HMU.

Hayana maTtemaTu4eckoro aHajaimsa

[IpumeHeHre MPOU3BOJHON K HCCIEAOBAaHUIO (YHKIMA HAa MOHOTOHHOCTh H
KCTpeMyMbl. HaxokaeHue HaumOONbIIEro M HAUMEHBIIETO0 3HAYEHUI HeNpephIBHON
(GyHKIMU Ha OTpE3KE.

[TpumeHeHre NPOU3BOAHOM AJI HAXO0XKACHHS HAMTYYLIErO PEIEHUS B IPUKJIAIHBIX
3aj1auax, JUIsl ONpe/IelIeHUs CKOPOCTH U YCKOPEHMsI Ipoliecca, 3aJJaHHOTr0 (hOpMyIIoi 1in
rpaduxom.

[lepBooOpa3Hasi, OCHOBHOE€  CBOMCTBO  mepBooOpa3HbiX. [lepBooOpa3Hbie
ayieMeHTapHbIX QyHKIUH. [IpaBuia HaxoxAeHHs TEpBOOOPa3HBIX.

Wurerpan. ['eomeTpuyecknid CMBICI HHTErpaja. BeluuciaeHne onpenenéHHOro
uHTerpana no ¢popmyne Herotona-JleiiOuuua.

[TpumeHeHre MHTErpana A HaxXOKIAEHUS IOl IOCKUX QUryp u o0bEMOB
F€OMETPUYECKUX TEJL.

[Tpumepsr  pemenuit  nuddepeHuranbHbIX  ypaBHEHUH.  MatemaTtuueckoe

MOJIETUPOBAHUE PEATIbHBIX MPOILIECCOB C TOMOUIBIO AU(depeHIIUaNbHBIX YpaBHEHUH.



INJIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIU3A»
(YIJIYBJIEHHBII YPOBEHb) HA YPOBHE CPEJJTHEI'O OBIIETO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

1) rpaxIaHCKOro0 BOCIIUTAHUSA:

c(OpMHUPOBAHHOCTh TPAXKIAHCKOM MO3UIMU OOydaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOI'0 YJIeHa POCCHUHCKOTO OOIIecTBa, MPEICTaBICHUE O MaTeMAaTHYECKHUX
OCHOBax ()YHKIIMOHHPOBAHUS PA3IUUHBIX CTPYKTYD, SIBJICHUIA, MPOLIETYp TPaXKTAHCKOTO
oOmrecTBa (BBIOOPHI, OMPOCHI M JIPYroe), YMEHHE B3aUMOJCUCTBOBATh C COIMAIBHBIMU
WHCTUTYTaMHU B COOTBETCTBHUHU C UX (PYHKIMSIMU U HA3HAUCHHEM;

2) NaTpMOTHYECKOT0 BOCITUTAHMS:

c(OpMHUPOBAHHOCTh POCCHUMCKOW T'PAKJAHCKONW WIACHTHUYHOCTH, YBaXEHHUS K
MPOLIJIOMY M HAaCTOSIIEMY POCCHUHCKOM MaTEeMaTWKH, LIEHHOCTHOE OTHOILIEHUE K
JOCTH)KEHUSIM POCCUUCKUX MATEMAaTHUKOB U POCCUKMCKOM MaTeMaTHYECKOW IIKOJbI,
MCIIOJIb30BAHNE STUX OCTIKEHUN B JPYTHX HAyKaX, TEXHOJOTHUAX, cPepax SIKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH pPOCCHUHCKOro Hapoaa, CcHOPMUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS, OSTUYECKOTO TIOBEJACHHS, CBS3aHHOTO C TNPAKTUYECKUM
MPUMEHEHUEM JIOCTMIKEHUM HAaYKH M JIeATeIIbHOCTBhIO YUEHOTr0, OCO3HAHHME JUYHOTO
BKJIaJIa B OCTPOEHUE YCTOMUYHUBOTO OYYIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MHPY, BKIIOYAsT OJCTETHUKY MaTeMaTHUYECKUX
3aKOHOMEpPHOCTEN, OOBEKTOB, 3ajay, pEUIeHUH, pacCyXIeHUH, BOCHPUUMYHMBOCTH K
MaTEeMaTHYECKUM aCIeKTaM Pa3lInYHbIX BUIOB HCKYCCTBA;

5) pu3nveckoro BOCIUTAHMSA:

c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSATH MaTEMaTUUYECKHUE 3HAHUS B HHTEpecax
3I0pPOBOTO U 6€30MacHOT0 00pa3a )KM3HU, OTBETCTBEHHOE OTHOIIIEHUE K CBOEMY 3/I0POBBIO
(3mopoBoe mTHTaHWE, COAJAHCHPOBAHHBIM PEXUM 3aHATHH U OTABIXA, peryJsapHas
du3uUecKas akKTUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHWE MPU 3aHITHUSAX CIIOPTHUBHO-
03/I0POBUTEIIBHON JIEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIMTAHUS:

TOTOBHOCThb K TPYJIy, OCO3HaHHE LIEHHOCTU TPYAOTIOOUS, UHTEPEC K Pa3IuYHBIM
chepam mnpodecCHOHAIBHOW NESITEIBHOCTH, CBA3aHHBIM C MaTeMaTUKOW u  eé

NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOp Oyayuied mnpodeccuun u



peanu3oBbIBaTh COOCTBEHHBIEC JKU3HEHHBIC IUIAHBI, TOTOBHOCTh M CIOCOOHOCTH K
MaTeMaTHYEeCKOMY OOpa3OBaHUI0O M CaMOOOpa30BaHUIO HAa TPOTSIKCHHH BCEH JKHM3HU,
TOTOBHOCTh K aKTHBHOMY YYacTHIO B PEIICHUH MPAKTUYECKHUX 3a/Ja4 MaTeMaTHYECKOMN
HaIpaBJIEHHOCTH;

7) 3K0JI0TM4eCKOr0o BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTH IKOJOTHYECKON KYJIBTYpHl, TOHUMaHUE BIUSHHUSA COIIMAIBHO-
AKOHOMHUYECKHX TPOIIECCOB Ha COCTOSTHUE MPUPOJTHON U COLMAIBHOW CPeIbl, OCOZHAHUE
rJI00aTBbHOTO  XapakTepa OHKOJOTUYECKHX MpoOJeM, OpHUEHTAalHs Ha MPUMECHEHHUE
MaTeMaTHYEeCKUX 3HAHWK IS pelieHus 3a7ad B O00JIACTH OKPYXKAIOIIEH Cpelpbl,
IJJaHUPOBAHUE TMOCTYNKOB M OIICHKH MX BO3MOJKHBIX IOCIICICTBHH ISl OKPY’KArOIICH
Cpebl;

8) HEHHOCTH HAYYHOI'0 MO3HAHUS

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKU W OOIIECTBEHHOMW MPAKTUKH, MOHHUMAaHHE MAaTeMaTHYECKOW HAyKH Kak
chepbl YEIOBEUECKON JeATeTLHOCTH, ITANOB €€ Pa3BUTH W 3HAYMMOCTH ISl Pa3BHTHS
[IMBWJIM3AIIMN, OBJAJCHUE S3BIKOM MATEMAaTHKH M MaTEeMaTHYECKOW KYyJIbTYpPOH Kak
CPEICTBOM  TIO3HAHMS  MHpaA, TOTOBHOCTb  OCYIICCTBISATH  MPOCKTHYIO |

HCCIICAOBATCIbCKYIO ACATCIbHOCTE HHANBUAYAJIbHO U B I'PVYIIIIC.

METAINIPEJIMETHBIE PE3YJIbTATDBI
ITo3HaBaTeIbHBIC YHHBEPCAJIbHbIC YYeOHBbIE 1eiicCTBUS

ba3oBrble Joruyeckue AeHcTBUA:

BBISIBIIATH M XapaKTEpU30BaTh CYIIECTBEHHBIE NPU3HAKM MAaTEMAaTHYECKUX
00BEKTOB, TMOHATHUWA, OTHOIICHHH MEXIy MOHATHUSAMHU, (OPMYIHUPOBATH OMNpENETICHUS
NOHSTHM, yCTaHaBIMBAaTh CYLIECTBEHHBIM MNPU3HAK KiIacCU(UKALMHU, OCHOBAHMS IS
0000111eHUsI U CPAaBHEHUS, KPUTEPUU IIPOBOAMMOIO aHAJIN3a;

BOCIPUHUMATh, (DOPMYJIUPOBATh U MPEeOOPa30BbIBATH CYKJICHUS: YTBEPAUTEIbHbIC
U OTpUIIaTeNIbHbIE, €IMHUYHbIC, YACTHBIE U O0IIHE, YCIOBHBIE,

BBISIBJIATH MATEMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M INPOTUBOPEYMS B
dakTax, TaHHbIX, HAOMIOACHUIX U YTBEPKICHUSAX, MPe/IaraTh KpUTEPUH JIJIs1 BBISIBJICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEUNN;

JielaTh BBIBOJIBI C UCMIOJb30BAaHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U NHIYKTUBHBIX
YMO3aKJIFOYEHUH, YMO3aKIIFOUEHH [0 aHAJIOTUH;

IIPOBOJIUTh CaMOCTOSITEJIBHO JI0Ka3aTeIbCTBA MAaTEMATHYECKUX YTBEPIKICHUI
(mpsiMble ¥ OT NPOTHUBHOTO), BBICTPAMBATh APTyMEHTAlIMIO, MPUBOAMTH MPUMEPHI U

KOHTPIIPUMCPHI, 00OCHOBBIBATH COOCTBEHHEIC CY)XXACHHA U BbIBOJbI,



BbIOMpaTh Ccroco0 pelieHust yueOHOM 3aiaun (CpaBHUBATh HECKOJBKO BapHAHTOB
penieHusi, BEIOMpaTh HauboJee MOAXOIAIIUN € YYETOM CaMOCTOSITENIbHO BBIAEIEHHBIX
KPUTEPHEB).

Ba3oBble ucciieqoBarebckue 1eiicTBUA:

UCIIOJIb30BaTh BONPOCHI KaK MCCIENOBATEIbCKUN HMHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh BOMPOCHI, (PUKCHUPYIOIIHUE MPOTHBOpPEYHE, MPOOIEeMy, YCTaHABIMBATH
HCKOMOE U JJaHHOE, (hOPMHUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHCHHE;

MPOBOJAUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIA SKCIEPUMEHT, HCCIEAOBAHHUE IO
YCTAaHOBJIEHUIO OCOOEHHOCTEHl MaTeMaTH4ecKoro oO0BbeKTa, SBIEHUSA, Mpollecca,
BBISIBJICHUIO 3aBHCHUMOCTEN MKy OOBEKTaMU, IBICHUSMU, MPOIIECCaMU;

CaMOCTOSTENbHO (OpMyIHUpPOBaTH O0OOOIIEHUS W BBIBOABI [0 pe3ylibTaTaM
MPOBEEHHOTO HAOJIONCHUS, HCCIEOBAHMs, OLIEHUBATh JOCTOBEPHOCTH IMOIYYCHHBIX
pe3yJIbTaTOB, BBIBOJIOB U 0000IIECHU;

NPOTHO3UPOBAaTh BO3MOXKHOE pa3BUTHE TMpoIlecca, a TakkKe BbIIBUTaTh
MPEIOJIOKEHHS O €r0 Pa3BUTHUU B HOBBIX YCIOBUSIX.

PabGora c undgopmanueii:

BBISBIIATH Je(UIIUTH MHGOPMAIIUU, TAHHBIX, HEOOXOAUMBIX IS OTBETa Ha BOIPOC
U JIJIS PeIlieHus 3a/1a4H;

BbIOMpaTh WHGQOpPMAIMI0 W3 HUCTOYHUKOB PA3IMYHBIX THUIIOB, aHAIM3UPOBATH,
CUCTEMAaTH3UPOBATh W HUHTEPIPETHUPOBATh MH(GOPMALIMIO PA3IUYHBIX BHJIOB U (popMm
Npe/ICTaBICHUS;

CTPYKTYpUpOBaTh HMH(QOpPMALMIO, MPEACTaBIATH €€ B pas3au4HbIX (opmax,
WUTIOCTPUPOBATH FPpaPUUECKH;

OLICHMBATh HAJEXKHOCTh HMH(OpPMAIMKU MO CaMOCTOATEIBHO C(HOPMYIUPOBAHHBIM

KPUTEPUSIM.

KoMMyHUKaTHBHBIE YHHBePCcAJIbHbIE YUeOHbIE JelicCTBUSA

Oo0menue:

BOCIIPUHUMATL U (bOpMYJ'IHpOBaTI) CY)K}IGHI/ISI B COOTBCTCTBHUHU C YCJIOBUAMU U
oeJIsiMu O6HI€HI/I$I, SICHO, TOYHO, I'PaMOTHO BBIPpa’XXaTb CBOIN TOYKY 3p€HI/I$[ B YCTHBIX U
IIMCBMCHHBIX TEKCTaX, JaBaThb IIOSACHECHHS IIO xony pGHIGHI/ISI 3a1a4iu, KOMMGHTI/IPOBaTI)
IIOJIy4YECHHBIN PE3YJIbTAT;

B X0Jil¢ OOCYXJICHHS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXKJIaeMOH TEMBI,
HpO6H€MBI, pemaeMoﬁ 3aJa4yy, BBICKA3bIBaTh HJACHU, HAIICJICHHBIC Ha IIOHUCK pemeHI/m,

COMMOCTAaBJIAThL CBOM CYXICHHUA C CYXICHHUAMU OPYrux Y4YaCTHHKOB JHAJIOTA,



oOHapy>KMBaTh Pa3IMYMe U CXOJICTBO MO3UIUN, B KOPPEKTHOU dopme GopMyIHpoBaTh
pa3Horacus, CBOM BO3PAKEHUS;

NPEJICTAaBISATh PEe3yJabTaThl pEIIEHUs 3aJadyM, OHKCIEPUMEHTa, HWCCIeI0BaHuUs,
MIPOEKTa, CAMOCTOSITEILHO BEIOUPATh OpMAT BHICTYIUICHHUS C YYETOM 3a]1a4 MPE3CHTALUN

U 0COOCHHOCTEH ayJIMTOPHUHU.

PeryasiTuBHble YHHBepcaabHble YUyeOHbIe eiicTBUSA

Camoopranu3zauus:

COCTaBJISITh IUIAH, AJITOPUTM PEILEHUs 3a/1a4l, BBIOUPATh CIIOCOO PELIeHHs ¢ yUETOM
UMEIOIIUXCSI  PEeCypcoB U  COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBaTb U
KOPPEKTUPOBATh BApUAHTHI PELIEHUH C Y4ETOM HOBOM HH(pOpMaIUH.

CaMOKOHTPOJIb, IMOLHOHATbHbI HHTEJIJIEKT:

BJaJIeTh HaBBIKAMM I103HABATEJIbHOM pe(dIeKCHMH KaK OCO3HAHUS COBEpIIAeMbIX
NeUCTBUA W MBICIUTENBHBIX MPOIECCOB, HUX pe3yJbTaToOB, BIAJAETh CIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJS Tpoliecca W pe3ylbTaTa PpEeLIeHHs MaTeMaTHUYecKOu
3ajiauu;

HOpPEIBUAETH TPYAHOCTH, KOTOPbIE MOT'YT BO3SHUKHYTD [P PELICHUH 3a/1a4H, BHOCUTD
KOPPEKTUBBI B JESATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, AAHHBIX, HaWJICHHBIX
OLIMOOK, BBIABICHHBIX TPYJHOCTEH;

OIICHWBATh COOTBETCTBUE pE3yNbTaTa LEAH W YCIOBUSM, OOBSCHATH MPUYHUHBI
JOCTY)KCHUS WM HETOCTHKCHHSI Pe3yNIbTaTOB JACATEIHHOCTH, HAXOIUTH OIIHOKY, 1aBaTh
OLICHKY NMPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATEIbHOCTD:

MOHMMATh ¥ MCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON U MHINBUIYaIbHON PaOOTHI
NIPY pEIICHUH YIeOHBIX 3a/1a4, MPUHUMATH [1eJIb COBMECTHOM JIeTEIbHOCTH, IIIAHUPOBATh
OpraHu3alMi0 COBMECTHOM palOThI, paclpenensTb BUAbI pabOT, JA0roBapUBaTHCA,
o0cyX1aTh IPOLIECC U pe3ybTaT padoThl, 00001IaTh MHEHHSI HECKOJIbKHX JIFO/ICH;

y4acTBOBaTh B TIpymnmnoBbIX (opmax paboThl (0OCYKIeHUs, OOMEH MHEHHIA,
«MO3TOBBIC IITYPMBD» M HHBIC), BHIIOJHATH CBOIO YaCTh PA0OTHI M KOOPIUHHPOBATH CBOU
JEHCTBUS C IPYTUMH YICHaMU KOMAaH[Ibl, OIICHUBATh KA4eCTBO CBOETO BKJa/ia B OOIIMIA

IMPOAYKT IIO KPUTCPUAM, Cq)OpMy,]'II/IpOBaHHI)IM Y4aCTHUKaAMHU B33PIMO)1€I>'ICTBH$[.

HNPEIMETHBIE PE3YJIBTATBI



K xoniy o6y4yenus B 10 ki1acce 00y4aronuiics: MOJYYHUT CIEAYIOIIME MPEIMETHBIC
pe3yNbTaThl MO OTIEIBHBIM TeMaM pabouell mporpaMMmbl ydyeOHOTo Kypca «Anrebpa u
Hayajia MaTeMaTUYECKOTO aHAJIN3a»:

Yucia 1 BIYUCJICHUS:

CBOOOJHO OINEpUPOBaTh MOHATHUAMU: pPAIMOHAIBHOE YHUCIO, OEeCKOHEeYHas
nepuoaudeckas Ipook, MPOLEHTHI, UPPALMOHAIBHOE YUCIIO, MHOXKECTBA PAllMOHAIBHBIX U
JIEMCTBUTEIIBHBIX YHCEN, MOAYJIb IEHCTBUTEIBHOTO YHCIIA;

OPUMEHSTh IPOOU M MPOLEHTHI JUIsl pEHIeHHs NMPUKIAAHBIX 337a4 U3 Pa3TMYHBIX
OTpaciiell 3HaHUM U PEATbHOU KU3HU;

NPUMEHSITh NPUOMIKEHHBIE BBIYUCIICHUS, TpaBUia OKPYIJICHUS, MNPUKHUIKY U
OIICHKY Pe3yJibTaTa BEIYMCICHUII;

CBOOOIHO OTIEpUPOBATH MOHSATHUEM: CTENICHb C LIEJIbIM MOKA3aTeNIeM, UCIIOIb30BATh
MOXOIANTYI0 (OPMY 3aMUCH IEHCTBUTEIBHBIX YHCET JJI PEIICHHs MPAKTHUECKHUX 3a/1a4
Y IIPE/ICTABICHUS JaHHBIX;

CBOOOJHO OIEPUPOBATh TMOHATHEM: apuPMEeTHUECKHii KOPEeHb HaTypalbHOU
CTEIICHU;

CBOOOTHO OTMIEpUPOBATH MOHATHUEM: CTENEHb C PAllMOHAIBHBIM MTOKA3aTEeJIeM;

CBOOOTHO OTIEPUPOBATH MOHSATUSMU: JIOTapU(PM YUCIIA, AECITHUHbIE U HATypaIbHbIC
norapudmsr;

CBOOOJIHO OMNEpPUPOBATh TMOHATUSIMHU: CHUHYC, KOCHUHYC, TAaHTE€HC, KOTAHTEHC
YUCIIOBOTO apTyMEHTa;

ONEpPUPOBATH TMOHATUAMHU: APKCUHYC, APKKOCMHYC UM AapPKTAHI€HC YHCIOBOIO
apryMeHTa.

YpaBHeHUs U HEPpaBeHCTBA:

CBOOOJIHO OINEpUPOBATh TMOHATHUSAMH: TOXJIECTBO, YypaBHEHHE, HEPABEHCTBO,
PaBHOCHUJIbHBIC YPABHEHUS U YPABHEHUS-CIEACTBUS, PABHOCHIbLHBIE HEPABEHCTBA,;

MPUMEHATH Pa3JIMYHbIE METOBI PEIICHUS PAIlMOHATBHBIX U JPOOHO-PAIMOHATBHBIX
ypaBHEHUH, IPUMEHATH METOJ] MHTEPBAJIOB JJIsl PEIICHUS HEPABEHCTB;

CBOOOJTHO OTIEpUPOBATH MOHATUSMU: MHOTOUJIEH OT OJTHOM MEPEeMEHHOM, MHOTOUJICH
C UenbIMU Kod(DPUIMeHTaMu, KOPHU MHOTOYJIEHA, TPUMEHATH JICICHHE MHOTOWICHA Ha
MHOT'OUJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera nns pemenus 3anad;

CBOOOJIHO OIEpPUPOBATh TMOHATHIMHU: CHUCTEMa JIMHCWHBIX YpaBHEHUM, MaTpHIIA,
ONpeAeIUTENb MAaTPULIBl 2 X 2 U €ro reOMETPUYECKUI CMBICH, UCIOJIb30BaTh CBOMCTBA
onmpeAenuTens 2 X 2 s BBIYUCICHUS €ro 3HAYCHUS, MPUMEHSTh ONPEACIIUTENH s

pemicHusA CHCTCMBI JIMHEHUHBIX ypaBHeHHfI, MOACIINPOBATE PpPEAJIbHBIC CUTyallUUu C



IIOMOULIBIO CHUCTEMBl JIMHEHHBIX YPaBHEHMM, HCCIENOBAaTh ITOCTPOEHHBIE MOJACIN C
IIOMOUIBIO MATPHUI] U ONIPEJEIUTENEH, HHTEPIIPETUPOBATh NIOJYUYEHHBIN pe3yibTar;

UCIOJIb30BaTh CBOMCTBA JEMCTBUI C KOPHSAMH JUIsl IPEOOpPa30BaHuUs BHIPaXKEHUN;

BBINOJIHATE TPEOOpPa30BaHUsl YHUCIOBBIX BBIPAXKEHHH, COAEPXKALIMX CTEHNEHH C
PalMOHAIIBHBIM I1I0KA3aTENIEM;

UCMOJIb30BaTh CBONCTBA JIOrapu(pMOB Al MpeoOpa3oBaHUs JIOrapUPMUUECKUX
BBIPAKECHUU;

CBOOOJIHO ONEpPUPOBATH MOHATUSAMM: HUpPpALMOHAIbHbBIE, IIOKa3aTelbHbIE U
jgorapu(MUYECKHE YpaBHEHUS, HAXOJIUTh HMX PELIEHUs C IOMOIIBI0 PABHOCHIIBHBIX
NIEPEXO0JI0B WIIM OCYILECTBIIAS IPOBEPKY KOPHEH;

OPUMEHATh OCHOBHBIE TpPUTOHOMETpHUYecKue (GOopMyibl Juid MpeoOpa3oBaHUS
TPUTOHOMETPUYECKUX BBIPAKECHUI;

CBOOOJIHO ONEPUPOBATh MOHITHEM: TPUTOHOMETPUUYECKOE ypaBHEHHE, IMPUMEHSITh
HeoOXoauMble (GOpMYJbl JUISL PELICHUS OCHOBHBIX THIIOB TPUTOHOMETPUYECKHX
YPaBHEHUM;

MOJICJIUPOBATh PeajbHbIE CUTYyallUd Ha SI3bIKE aNreOpbl, COCTABIISATH BBIPAKEHUS,
YPaBHEHMsI, HEPABEHCTBA 10 YCIOBHUIO 3aJadyM, MCCIIEN0BAaTh IMOCTPOCHHBIE MOJEIH C
UCIOJIb30BAHKUEM amIapaTa ajareopsl.

DyHKIUM U TPaPUKH:

CBOOOJHO ONEpUPOBATH MOHATHAMHU: (QYHKIUS, CIOCOObI 3aiaHus (YyHKLUH,
B3aMMHO OOpaTHble (DYHKIMM, KOMIO3ULMA (PYHKIMH, rpa@uk (yHKUWH, BBIMIOIHATH
AJIeMEHTapHbIe TpeoOpa3zoBaHus TpaduKoB (PyHKIIHIA;

CBOOOJIHO OMEpUPOBATh MOHATUSAMU: 00JACTh ONPEAEIEHUS U MHOXKECTBO 3HAUCHU
byHKIMY, HYIH QYHKIIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJIHO ONEPUPOBATH MOHATUAMMU: YETHBIE U HEUETHBIE (DYHKIIMU, TIEPUOTUYECKUE
GyHKIUHU, TPOMEXYTKHM MOHOTOHHOCTH (DYHKIIMHM, MAKCUMYMbl 1 MUHUMYMBbI (DYHKIIHH,
HauOoJbIlIee U HAUMEHbIIIee 3HaUeHHE (PYHKIINH Ha TPOMEKYTKE;

CBOOOHO ONEPHUPOBATH MOHATUSMHU: CTETICHHAsI PYHKIIUS C HATYPAJIbHBIM U 1I€JIbIM
nokasareseMm, rpaduk CTeneHHOW (DYHKIMHM C HATypaJibHBIM M LEJbIM IOKa3aTelieM,
rpaduk KOpHS N-OM cTermeHW Kak (YHKIUM OOpaTHOW CTENEeHH C HaTypalbHbIM
HoKaszaTeseMm;

OTepUpPOBATh MOHATUSMU: JUHEIHAs, KBaJpaTUyHas U IpoOHO-INHEeWHas QPyHKINH,
BBITIOJTHSATH 3JIEMEHTAPHOE UCCIIeI0BaHUE U TTOCTPOCHUE UX TPaUKOB;

CBOOOTHO OMEPUPOBATH MOHATHAMU: MOKa3aTeNbHAs U JIoTapupmMuyeckas GyHKIUH,

UX CBOMCTBA U IpaUKH, UCTIONB30BATh UX I'paUKu AJIsl PEIICHUs] YPaBHEHMUI;



CBOOOJIHO  ONEpUPOBATH  MOHATUSAMHU:  TPUTOHOMETPUYECKAs  OKPYKHOCTb,
olpe/ieJIeHHe TPUTOHOMETPUUECKUX (PYHKINUN YUCIOBOIO apryMEeHTa;

UCMOJIb30BaTh rpa@uKu GYHKIMHA IS UCCIEA0BaHUS MPOLECCOB U 3aBUCUMOCTEH
IpU pEIIeHUH 3aJad U3 JPYIHX Y4eOHbBIX NPEIMETOB U PEealbHOM KHU3HH, BBIPAXKaTh
bopMynIamMu 3aBUCUMOCTH MEX1Y BEJIMUYMHAMU;

Hayana MaTeMaTH4eCKOro aHaIu3a:

CBOOOJIHO ONEpPUPOBATH MOHATHAMH: apuUpMeTHyeckass M TeoMeTpudecKas
nporpeccus, OECKOHEUHO YOBIBalOIlasi TeOMETpPUYECKass IpOrpeccusi, JIMHEHHBIH U
HKCIOHEHIHAJIBHBIA POCT, (OpMyJia CIOKHBIX IMPOLIEHTOB, UMETh IpPEJICTaBICHUE O
KOHCTaHTE;

UCMOJIb30BaTh IPOrPECCUH JUIS PELLICHHs peasIbHBIX 3a7a4 MPUKIIaJHOTO XapaKTepa;

CBOOOJIHO OIEpPUPOBATh MOHATHAMH: IOCIEI0BAaTEIbHOCTh, CHOCOOBI 3aJaHMs
HoCJeI0BaTeIbHOCTEH, MOHOTOHHBIE M OTPaHUYEHHBIE MOCIIE0BATEIBLHOCTH, TOHUMATh
OCHOBBI 3apOXKJACHUS MAaTEMAaTUYECKOI0 aHAJIN3a KaK aHain3a OECKOHEUHO MaJblX;

CBOOOJIHO ONEPUPOBATH MOHATUAMHU: HENpephIBHbIE (YHKIMHU, TOYKU pa3pbiBa
rpaduka QyHKIIMN, aCHMITOTHI Tpadrka GyHKITUH;

cBOOOJIHO ONIEPUPOBATH MOHATHEM: (PYHKIINS, HETIPEPhIBHASI HA OTPE3KE, IPUMEHSITh
CBOICTBA HEMPEPHIBHBIX (PYHKLMHN AJIsl PELICHHS 3a/1a4;

cBOOO/IHO ONEpUPOBATH MOHATHSMH: IEpBasi M BTOpas IMPOU3BOIHBIC (YHKIIHH,
KacareiabHas K rpaduky QyHkuuu;

BBIUUCIIATH TPOU3BOJIHBIE CYMMBI, TIPOU3BEACHUS, YaCTHOTO M KOMIIO3HIIUU JIBYX
(GyHKIMHA, 3HATH MPOU3BOTHBIC DIIEMEHTAPHBIX (PYHKIINH;

MCIOJIb30BATh T€OMETPUUECKUIN U (PU3NYECKUI CMBICT MPOU3BOAHON AJI PELIECHUs
3a1ad.

MHuoxecTBa M JIOTHKA:

cBOOOJIHO OTIEpPUPOBATH MOHSATUSIMH: MHOXKECTBO, OTIEpAIIH HAJl MHO)KECTBAMU;

UCTIOJBh30BAaTh TEOPETUKO-MHOXKECTBEHHBIH ammapaTr s OMHCaHUs pPeabHbBIX
TIPOIIECCOB U SIBIICHUH, IIPH PEIICHUH 3a/1a4 U3 IPYTHX YICOHBIX MPEIMETOB;

CBOOOJTHO OTIEPUPOBATH MOHATHIMH: ONIPECICHNAE, TECOPEMa, YpaBHEHHUE-CIIE/ICTBHE,
CBOWMCTBO MaTeMaTHYECKOTO OOBEKTa, JTOKA3aTeNbCTBO, PABHOCWIBHBIC YpaBHEHUS H
HEPaBEHCTRBA.

K xoniy 06y4yenus B 11 ki1acce 00yyarouuiics MOJYYHUT CIEAYIOIIME MPEIMETHBIC
pe3yabTaThl MO OTACIBHBIM TeMaM pa0doueil MporpaMMbl yU4eOHOTO Kypca «Amredpa u
Hayajla MaTeMaTUYEeCKOTO aHaIn3ay:

Yucaa 1 BBIYHCIEHUS



CBOOOJIHO OIEPHUPOBATH MOHATHSMM: HATypajibHOE M LEJIOE YUCIO, MHOXKECTBA
HaTypaJIbHBIX U LEJIBIX YACET, UCIIOJIB30BaTh IPU3HAKHU A€IUMOCTH Lenblx yncen, HOJ u
HOK HaTypanpHBIX 4KCell Ul PEICHUs 3a1a4, IPUMEHATh AllrOpUTM EBKINaa;

CcBOOOJIHO ONEPUPOBATh NOHATUEM OCTATKA IO MOAYIIO, 3aIIUCHIBATh HATypaJlbHbIE
4KCIIa B PA3JIMYHBIX TO3ULUOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJIHO ONEpPUPOBATH IMOHATUAMU: KOMIUIEKCHOE YHMCIO U  MHOXECTBO
KOMIUIEKCHBIX YHCEJ, NPEeACTaBIATh KOMIUIEKCHBIE YHCIa B anredbpanyeckoil u
TPUTOHOMETPUYECKON (opMe, BBINOIHATH apu(METHYECKHE OIepalud ¢ HHUMU U
n300pakaTh Ha KOOPJAMHATHOM MIIOCKOCTH.

YpaBHEeHUS] M HEPABEHCTBA:

CBOOOJIHO ONEpPUPOBATH MMOHATUAMM: HUpPpALMOHAIbHbBIE, IOKa3aTelbHbIE U
Jgorapu(pMUYECKHEe HEPABEHCTBA, HAXOJIUTh MX PELICHHS C MOMOIIbIO PaBHOCHUIBHBIX
IIEPEXOJIOB;

OCYILECTBIISITh OTOOP KOpHEH MpH PeIIeHNH TPUTOHOMETPUUECKOT0 YPaBHEHUS;

CcBOOOJIHO OTIEPUPOBATh MOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO, IPUMEHSTh
HeoOXoauMble (GOpMYJbl JUISL PELICHUS OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX
HEPABEHCTB;

CBOOOJIHO OIEpPUPOBATh MOHATUSAMHU: CHCTEMA U COBOKYIHOCTb YpaBHEHUH H
HEPaBEHCTB, PABHOCWIbHBIE CHUCTEMbI M CUCTEMBI-CICACTBUSA, HAXOAWUTb PEILICHUS
CHUCTEMBl M COBOKYIHOCTEW palHMOHAJIbHBIX, HWPPALMOHAIBHBIX, I[OKA3aTEIbHBIX U
Jorapu(MUUECKUX YpaBHEHHUIN U HEPaBEHCTB;

pemiath palyoHalIbHbIE, UppPAlMOHANIbHBIE, MOKa3aTelbHbIE, Jorapupmuueckue u
TPUTOHOMETPUYECKHE YPABHEHUS U HEPABEHCTBA, COJAEPKAIIME MOTYJIM U TAPAMETPBHI;

NPUMEHSTh TpaduyecKre MeTOIbl Ui pelleH!s] ypaBHEHUN U HEPAaBEHCTB, a TaKKe
3a/1a4 C ImapaMeTpamy;

MOJIETTUPOBATh peallbHble CUTYallMd Ha SI3bIKE ajreOpbl, COCTABISATH BBIPAKEHUS,
YPaBHEHUs, HEPABEHCTBA M UX CUCTEMBI IO YCIOBHUIO 3aJ1a4H, UCCIEA0BATh TOCTPOCHHBIE
MOJIETTM C MHCIOJb30BaHUEM ammapaTta aireOpbl, HWHTEPHPETUPOBATH MOJYYECHHBIN
pe3ynbTar.

DOyHKUUM U rpapuKH:

CTPOUTh TpadUKM KOMIO3UIMU (YHKUMA C TOMOIIBIO  BJIEMEHTapHOIO
UCCJIEIOBAHUS U CBOMCTB KOMITO3HUIIMM JBYX (PYHKIIMIA;

CTPOUTh T€OMEeTpUYeckue oOpa3bl ypaBHEHHUH M HEPABEHCTB HA KOOPAMHATHOMN
IUIOCKOCTH;

CBOOOIHO OMEepUPOBATh MOHATUAMU: TPAPUKU TPUTOHOMETPUUECKUX (PYHKIIMIA;

IMPUMCHATDH (bYHKHI/II/I JJIL MOACITIUPOBAHHNA 1 HCCIICAOBAHUA PCAJIBHBIX ITPOLCCCOB.



Hauaja MaTeMaTHYECKOr0 aHAJIHN3a:

UCIIOJIb30BaTh IMPOM3BOAHYIO IS HCCIIeOBaHUSA (DYHKIIMM HAa MOHOTOHHOCTH M
HKCTPEMYMBI;

HAXOJUTh HAWOOJbIICe W HAaWMEHbIISE 3HAYCHUS (YHKIUH HEMPEPHIBHON Ha
OTpE3Ke;

UCIIOJIb30BAaTh IPOM3BOAHYIO JUIS HAXOXKJICHUS HAWIYYIIEro peHICHUS B
NPHUKIAJIHBIX, B TOM YHCJIE COIUAIbHO-’)KOHOMHYECKHUX, 3ajavax, JJIs OINpeaeicHUs
CKOPOCTH M YCKOPEHHS TIpoliecca, 3aaHHOT0 (hopMyI0i niu rpadukoM;

CBOOOJHO OIEPUPOBATH IMOHATUSAMHU: TEPBOOOpaA3Has, ONPEACAEHHBIM HHTErpal,
HAXOJUTh IIEPBOOOPA3HBIC FJICMEHTAPHBIX (DYHKIMH M BBIUKCIATH HHTETpa Mo Gopmyiie
HrroTona-Jleionuma;

HAXOJIUTh IUIOIIAIN TUIOCKUX (QUTYP U 00BEMBI TN C TOMOIIBIO HHTErpaia;

UMETh MPEJACTaBICHHE O MAaTeMaTHYeCKOM MOJCIMPOBAHUM Ha IPUMEpe
cocrtaBiieHus quddepeHIuanbHbBIX YPaBHEHUT;

peliath MNPUKIATHBIC 3a7adyd, B TOM YHCIE COIHUAIBHO-3KOHOMHYECKOIO M

(1)I/ISI/I‘ICCKOI’ O XapakTepa, CpeacTBaM MaTCMaTHICCKOI'O aHaJIn3a.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (umdposbie)
n/n NPOrpamMMbl Bcero Kontpoaensie — IpakTiieckue o0pa3oBaTte/ibHbIC
padoThI padoTshI pecypenr
MHOXECTBO I€CTBUTEIIbHBIX YHUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
5 Oynkuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
LEJIBIM I10Ka3aTeIeM
3 Apudmerndeckuii KOpeHb N-0if CTENCHH. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1
YpaBHEHUS
5 Jlorapudmuueckast pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUS
5 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHH 10
HenpepsiBabie pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL 5 )
3HaHUU
OBLIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 136 10 0




11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMmbl Bcero Konrpoabnpie  Ipakruieckue o0pa3oBaTe/ibHbIE
padoThI padoTshI pecypeni

HccnenoBanue GyHKIMA ¢ TOMOIIBIO 29 1

MIPOU3BOTHOM

[TepBooOpaznas u UHTETpa 12 1

I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 1 1

TpuroHomeTpruyeckue HepaBEHCTBA

UppanmonansHble, MOKa3aTENbHbBIE U 24 1

norapuMUUecKre HEPaBeHCTBA

KomriekcHbie gncia 10

HarypanbHble u niensie yncna 10

CucTeMBbl paroHaTBHBIX, HPPAMUOHATBHBIX

MIOKa3aTeIbHBIX U JOrapu(pMUUEcKux 12 1

ypaBHEHUH

3ajauu ¢ mapameTpamMu 16 1

[ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 5

3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




HOYPOYHOE IINTAHUPOBAHUE

10 KJTIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara u@posBbIe
n/n Tema ypoka Bcero Kontpoaeusie — Ipakrueckue f{lsyqeﬂnﬂ :)Iﬁ[()l;I;OBaTe.]ILHLIe
padoTshI padoThI pecypenr
1 MHOXecCTBO, Olepauuu Haj 1
MHOKECTBAMU U UX CBOMCTBA
2 Huarpammsl Ditniepa-Benna 1
[IpuMeHeHne TeopeTHKO-
3 MHOKECTBEHHOTO ammapara Jjisi peIeHust 1
3a7a4
Pannonansueie yncna. OOBIKHOBEHHBIE U
4 JeCATUYHBIE IPOOU, TTPOIICHTHI, 1
OECKOHEUYHBIE TTEPUONUECKHUE TPOOH
Pannonansueie yncna. OOBIKHOBEHHBIE U
5 JECATHUYHBIE TPOOH, MPOLICHTHI, 1
OeCKOHEUYHBIE TIEPUOANYECKHE JPOOH
5 [Ipumenenue npobeit U MPOLEHTOB JIst 1
pelIeHs TPUKIaJAHbIX 3a7a4
7 [Ipumenenue qpoOeit U IPOIEHTOB TSt 1
petieHus MPUKIAIHBIX 33134
3 [erictBuTenbHble yncia. PanmonanbHbie U 1
MppALMOHATIbHBIE YHCIIa
9 ApudmeTnueckne onepanuu c 1

JEeHCTBUTEIIPHBIMY YHCIaMU




10

Mopynp EeMCTBUTEIBHOIO YHCIIA U €TI0
CBOMCTBa

11

12

13

[IpubnnxEHHBIE BBIYUCIICHUS, TIPaBUIIa
OKpYIJICHUS, IIPUKUKA U OLICHKA
pe3yJibTaTa BEIYMCIECHUM

OcCHOBHBIE METOIbI PELICHUS LENbIX U
JIpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U

HEPaBEHCTB

OCHOBHBIE METOIbI PEILICHUS LENbIX U

JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

14

OCHOBHBIE METO/IbI PEIICHUS LIEIbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

15

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOTOUIEHa HA MHOTOUJIEH C
octaTtkoMm. Teopema besy

16

17

MHoOrousneHs! ¢ HeIbIMUA
koa¢p¢unuentamu. Teopema Buera

Pemenue cucreM JIMHENHBIX ypaBHEHUN

18

19

20

Pemenne cucreM TMHENHBIX YpAaBHEHUI

Marpuia cucTeMsl JINHEWHBIX YPAaBHEHUM.

Onpenenurens MaTpulpl 2X2, ero
TEOMETPUUYECKHUN CMBICI M CBOWCTBA;
BBIUMCJIEHHE €r0 3HAYCHUS

Onpenenurens MaTpulpl 2X2, ero
TEOMETPUUYECKHUN CMBICI Y CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS




21

[Ipumenenue onpeaenuTens AJis perieHus
CHCTEMBbI JINHEHHBIX YPaBHEHUI

22

23

Pemenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPABHEHUI

Pemmenue nmpukiaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHUI

24

KonTtponsnast padora: "PanmonanbHbie
ypaBHEHHUs U HepaBeHcTBa. CrucTeMsl
JMHENUHBIX ypaBHEHUN"

25

OyHKIMS, CIIOCOObI 3a1aHus (PYHKITIH.
B3anmuo obpatHbie QyHKINH.
Komnosunus ¢pyHknumit

26

27

['paduk QyHkuuu. dnemMeHTapHbIe
npeoOpazoBanus rpapukoB GyHKINUN
OO6nacTb onpeneneHuss 1 MHOKECTBO
3HayeHud pynkuuu. Hynu pyHkuumu.
[TpomexyTKH 3HaK MOCTOSIHCTBA

28

UYErHble 1 HEUETHBIE PYHKITUH.
[lepnoauueckue Gpynkunu. [Ipomexyrku
MOHOTOHHOCTH (DYHKIIMU

29

MakcuMyMbl U MUHUMYMBI (D YHKITHH.
HauOoinsee 1 HanMeHbllIee 3HAUYECHNE
(GYHKIIMHM Ha IPOMEXKYTKE

30

31

JluneliHasi, KBagpaTU4Has U JpOOHO-
TuHeHas GyHKuun

DJeMeHTapHOe UCCIIeI0BaHuEe U
MOCTPOCHHE TPAPUKOB ITUX PYHKLIUH




DJIeMEHTapHOE UCCIIEIOBAaHUE U

32 .
MOCTpoeHne rpauKoB ATUX PYHKITUN

33 Crenens c 1eJIbIM TTOKa3zareneM. bunom
Herorona

34 Crenens ¢ 1esbIM NIOKa3zareneM. buaom
HeroTona
Crenennast GyHKIHUS C HATYPAJIbHBIM H

35 LeJIbIM ImoKaszareiieM. E€ cBolicTBa U
rpaduk

36 KonTtponsnas padora: "CreneHHas
¢ynkuus. E€ coiicTBa u rpapux”

37 ApudmeTnueckuii KOpeHb HaTypaJbHOM
CTETEeHH U ero CBOMCTBA

38 ApudmeTnueckuii KopeHb HaTypaJbHOU
CTETIeHH U €ro CBOMCTBA

39 [IpeoOpa3oBaHMs YUCIOBBIX BEIPAXKCHHH,
COJICPIKAIINX CTETICHU U KOPHH

40 [TpeoOpa3oBaHus YHCIOBBIX BBIPAKECHUIA,
COJIepIKalINX CTENEHH U KOPHH

41 [IpeoOpa3oBaHMs YUCIOBBIX BEIPAXKCHHH,
COJIepIKaIINX CTENCHH U KOPHH
WpparmonansHbie ypaBHeHUs. OCHOBHBIE

42 METOTBI PEIICHUS UPPAITUOHATBEHBIX
ypaBHEHUU
Uppannonansueie ypaBHeHHs. OCHOBHBIC

43 METO/IbI PEIICHUS UPPATUOHATEHBIX

ypaBHEHUU




Wppaunonanbuble ypaBHeHUs. OCHOBHbBIE

44 METO/Ibl PEIICHUS HpPAIMOHATBHBIX
ypaBHEHUH

45 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUT
UPPALMOHATIBbHBIX YPABHEHUM

46 PaBHOCHIIBHBIE ITEPEXObI B PEILICHUH
UppalMOHATIBHBIX YPaBHEHUN

47 PaBHOCHIIBHBIE TEPEXO/IBI B PEIICHUU
UppalMOHATIBHBIX YPaBHEHUN

48 PaBHOCUIIbHBIE TIEPEXO/IBI B PELLICHUU
UPpPaLMOHATIbHBIX YPABHEHUM
CaoticTBa U rpaduK KOpHsI N-Oi CTEHeHH

49 KaK (yHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTeleM
CgoiicTBa u rpaduk KopHs N-0if cTenenu

50 Kak (PyHKIIMU OOpaTHOW CTENEeHH ¢
HaTypaJbHbBIM ITOKa3aTelleM
KonTponbHas pabora: "CsoiicTa u

o1 rpaduk KopHs N-0i1 cTEeneHu.
HppanuonansHele ypaBHeHuU"

59 CrermneHb ¢ pallMOHAIBLHBIM MTOKA3aTeNeM U
€€ CBOICTBA

53 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTeNEM U
€€ CBOICTBA

54 CrerneHb ¢ palluOHAIBLHBIM MTOKA3aTeNeM U
€€ CBOICTBA

55 [ToxazarenbHast pyHKLIMS, €€ CBONWCTBA U

rpaduk




Hcnonb3oBanue rpaduka GyHKIUN A5

56 - 1
pelieHus: ypaBHEHU I
57 Hcnonp3oBanue rpaduka QyHKIHH 115 1
pELICHHS YpaBHEHUI
[ToxazarenbHble ypaBHeHUSI. OCHOBHBIE
58 METO/Ibl PEIICHHSI MTOKA3aTeIbHbIX 1
YpaBHEHUU
[TokazarenbHble ypaBHEeHUSI. OCHOBHBIE
59 METO/IbI PEIICHUs TOKa3aTENbHbBIX 1
YpaBHEHUU
OKa3zaTenbHbIe ypaBHEeHUsI. OCHOBHEBIC
II y 0]
60 METO/IBI PEIICHUS TOKA3aTEIbHBIX 1
YpaBHEHUU
61 KonTponpHas padora: "[lokazarensHas 1
kuust. [lokazarenbHbIe ypaBHEHUS
YH H y "
62 Jlorapudm uucna. CoiicTBa jJorapudpma 1
63 Jlorapudwm umncna. CBoicTBa jJorapudpma 1
64 Jlorapudwm yucna. CoiicTa norapudpma 1
ECSITHYHBIE M HATYpaJIbHBIE JIOTApU (MBI
65 V! 1
66 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMBbI 1
67 [IpeoOpazoBanme BBIpaKEHUH, 1
coJiepKaliX Jorapu(pmbl
68 [IpeoOpazoBanme BBIpaKEHUH, 1
COJIepXKaIIuX JorapudMbl
69 [IpeobpazoBanue BBIpAXKEHUIA, 1
coJiepKaliX Jorapu(pmbl
70 Jlorapudmuueckas pyHkius, e€ CBONCTBA 1

u rpaduk




Jlorapudmuueckas pyHKIus, €€ CBOHCTBA

71
u rpaduk

7 Hcnonp3oBanue rpaduka QyHKIHH 115
peueHusl ypaBHEHU I

73 Hcnonb3oBanue rpaduka GyHKIUN 1JIs
pelieHusi ypaBHEHUM
Jlorapudmuueckre ypaBHEHUS.

74 OCHOBHBIE METO/bI PELICHUS
Jorapu(pMHUUECKUX ypaBHEHHMA
Jlorapudmuueckre ypaBHEHUS.

75 OcCHOBHBIE METO/IbI PELLICHUS
norapu(pMHUECKUX YpaBHEHHMA
Jlorapudmuueckue ypaBHEHUSI.

76 OCHOBHBIEC METO/IbI PEIICHUS
norapu(pMUUECKUX YpaBHEHUN

77 PaBHOCHIIBHBIE TIEPEXO/IbI B PELICHUN
norapu(pMHUUECKUX ypaBHEHHMA

78 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
norapu(MUUECKUX YpaBHEHUN
KonTpomnbHnas padora:

79 "Jlorapudmmyeckast pyHKITUS.
Jlorapudmuueckue ypaBHeHHS"

80 Cunyc, KOCUHYC, TAHT€HC M KOTAaHT€HC
YHCIIOBOTO apryMeHTa

81 Cunyc, KOCHHYC, TAHT€HC M KOTAaHTEHC
YHCIIOBOTO apryMeHTa

82 APpKCHHYC, apKKOCHHYC ¥ apKTaHTEHC

YHCIIOBOTO apryMeHTa




ApKCUHYC, apKKOCUHYC U apKTaHI€HC

83 YHCIIOBOTO apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb,

84 oTpeieIeHue TPUTOHOMETPHUYECKUX
(GyHKIUI YUCIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

85 ompeeIeHUE TPUTOHOMETPUUECKHUX
(GYHKIUH 9UCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE
bopMyIbI

87 OCHOBHBIEC TPUTOHOMETPUIECKHE
bopmybl

88 OCHOBHBIE TPUTOHOMETPUYECKHE
bopmybl

89 OCHOBHBIE TPUTOHOMETPUYECKHE
bopMmybl

90 [Ipeo6pa3oBanne TPUrOHOMETPUUECKUX
BBIPAKECHUI

o1 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKECHUI

92 [IpeobpazoBanue TPUTOHOMETPHUUECKUX
BBIPAKECHUI

93 [IpeobpazoBaHre TPUTOHOMETPUIECKUX
BBIPKECHUI

04 Perienne TpUroHOMETPHUUECKUX
yYpaBHEHUN

95 Perienne TpUroHOMETpHUUECKUX

ypaBHEHUI




Pewenne TpuroHOMeTpU4ECKUX

96 .
ypaBHEHUU

97 Pewienne TpuroHOMeTpu4YECKUX
ypaBHEHU I

08 Pemenuie TpUroHOMeTpHUUECKUX
ypaBHEHUH

99 Pemienne TpuroHOMeTpUYECKUX
YpaBHEHUU

100 Pemienne TpuroHOMeTprU4YECKUX
ypaBHEHUI
KonTponbnas pabora:

101 "TpUroHOMETPHYECKUE BBIPAKECHUS U
TPUTOHOMETPHUYECKHUE ypaBHEHUS"
[TocnenoBaTeIbHOCTH, CLIOCOOBI 3aJaHUS

102 nocJyenoBareabHocTel. Meroz
MaTeMaTUYeCKON HHIYKIIUU
MOHOTOHHBIE ¥ OTPAaHUYCHHEIC

103 MoCJIeI0BaTeIbHOCTH. VicTopus aHanm3a
OECKOHEYHO MaJIbIX

104 Apudmernueckast nporpeccus

105 I'eomerpuueckas nporpeccust

106 beckoneuno yObpIBaroIIasi reoMmeTpruaecKas
nporpeccust

107 Cymma 6ecKOHEYHO yObIBarOIIeH
TE€OMETPHUECKOHN MPOTPECCHH

108 JIMHEHBIN ¥ SKCIOHEHIIMATBHBIA POCT.

Yucio e. CDOpMy'J'Ia CJIOKHBIX ITPOILICHTOB




JIMHENHBIN ¥ DKCIOHEHUMAIIBHBIN POCT.

109
Yucno e. DopMyiia CI0KHBIX IPOLIEHTOB
Hcnonp3oBanue nporpeccun 1uist

110 peleHus pealIbHbIX 3aa4 IPUKIIATHOTO
Xapakrepa

111 KonrpomnbHas pabora:
"[locnenoBarelbHOCTH U TIporpeccuu’”

112 HenpepbiBHble GYHKIINU 1 UX CBOWCTBA

113 Touka pa3pbeiBa. ACUMITOTHI TpaduKOB
byHKIII

114 CaotiicTBa (DyHKIMIT HETIPEPHIBHBIX Ha
oTpe3Ke

115 CpoiicTBa (hyHKIMI HETPEPHIBHBIX HA
OTpe3Ke

116 MeTto1 MHTEPBAJIOB JUIsl pEIICHUS
HEPABEHCTB

117 MeTto MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

118 MeTto1 MHTEPBAJIOB JUIsl pEIICHUS
HEPABEHCTB

119 [IpumeHeHne CBOMCTB HEMPEPBIBHBIX
GbyHKIMH 115 perenust 3a1a4

120 [IpumeHeHne CBOMCTB HEMPEPBIBHBIX
GyHKUUN 1715 peleHus 3a1a4

121 [lepBast u BTOpas Mpou3BOIHbIE (PYHKLINU

122 Omnpenenenue, reOMETPUIECKUI CMBICIT

MIPOU3BOAHON




Onpenenenue, GU3NUECKUN CMBICIT

123 N 1
IIPOU3BOTHON

124 YpaBHEeHHE KacaTeabHOU K rpaduxy 1
byHKIIUN

125 YpaBHeHUEe KacaTeIbHOU K rpaduKy 1
byHKIUHA

126 [Ipou3BoaHbIE AIIeMEHTAPHBIX (HYHKIUN

127 [TpousBoHBIE IEeMEHTAPHBIX (PYHKINH

128 [IpousBoiHAS CyMMBI, IPOU3BEACHMSI, 1
YaCTHOTO ¥ KOMIO3ULIUU (HYHKITUI

129 [IpousBoiHAS CyMMBI, IPOU3BECHNS, 1
YaCTHOTO ¥ KOMITO3HIINU (hYHKITUH

130 [TpousBoHas CYMMBI, TPOU3BEACHNUS, 1
YaCTHOTO ¥ KOMIO3UIIUU (HYHKITUI

131 Kontponbnas padota: "[IponsBognas” 1 1

132 [ToBTOpenue, 06001IEHNE, 1
cucTemarusanus 3HaHuil: "YpapHenus"

133 [ToBTOpenue, 06001IIEHNE, 1
cucreMarusanus 3HaHui: "OyHkuun"

134 Hroroas koHTpoasHas pabora

135 Wrorosast KoHTpOJbHAS paboTa

136 [ToBTOpEHME, O606III€HIiIe, 1
CUCTEeMAaTH3aIHsI 3HAHHHA

OBIIEE KOJIMYECTBO YACOB I1O 136 10

I[MTPOT'PAMME




n/n

Tema ypoka

[IprumeHeHnue nporu3BOJHON K
UCCIIeIOBaHMIO (GYHKIIMI Ha
MOHOTOHHOCTB ¥ IKCTPEMYMBbI

[IpumeHeHne mpOU3BOTHON K

UCCIIeIOBaHMIO (GYHKIIMI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

11 KITACC

KoaunuecTBO 4acoB

KonTpoabHbie

Bcero
padoTshI

IpakTuyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne npou3BOIHON K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

[IprMeHeHne nNpon3BOIHON K
UCCIeI0BaHI0 (QYHKINI Ha
MOHOTOHHOCTb ¥ IKCTPEMYMBI
IIpuMeHeHne MpOU3BOIHON K
MCCIIeI0BaHUIO (DYHKIIMI Ha
MOHOTOHHOCTb ¥ IKCTPEMYMBI
IIpuMeHeHne Nponu3BOIHON K
UCCIIeIOBaHMIO (PYHKIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

Haxoxnenne HanOoOJIbIIErO 1

HaMMCHBIICTO 3HAYCHU A HerCpBIBHOﬁ

(GyHKLIUHU Ha OTpe3Ke




Haxoxnenue HanbonbLIero u
HAUMEHBIIIETO 3HAUYCHUS HEIPEPBIBHOM
(GYHKITMM Ha OTPE3Ke

Haxoxnenue HanuOoJIbIIErO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOM
(GyHKIMHU Ha OTpe3Ke

10

11

12

Haxoxnenune HanOobIIero u
HaVMEHBIIIETO 3HAYEHUS HENIPEPBIBHOM
(GyHKIMHU HAa OTpE3Ke

Haxoxnenune HanOobIIero u
HaMMEHBIIETO 3HAUYCHUSI HEITPEPHIBHOM
(GYHKIIMH Ha OTpE3Ke

Haxoxnenune HanOobIIero u
HaMMEHBIIETO 3HAUYCHUSI HEITPEPBIBHOM
(GyHKLIUU Ha OTpe3Ke

13

[Ipumenenre npou3BOIHOM IS
HAXOXJICHUS HAWJTYUIIIErO PEIICHUS B
MPUKIIAJHBIX 3a/1a4ax

14

15

16

[Ipumenenre npou3BOIHOM IS
HAXOXJICHUS HAWJTYUIIIEro PEIICHUS B
MPUKJIAHBIX 3a/1a4ax

[Ipumenenre npou3BOIHOM IS
ONIPEAEIIEHUS CKOPOCTH U YCKOPEHUS
mporiecca, 3a1aHHOT0 POPMYIION HUITH
rpaduxom

[IpumeneHnre npou3BOIHOM IS
ONPEAEIEHUS CKOPOCTU U YCKOPEHUS




npoiecca, 3aJaHHOT0 (OPMYJION HITH

rpagpukoM

17 Kommozuius ¢pyHKImi

18 Kommozurust ¢hyHKImii

19 Komnosunus ¢pyHkuumit

20 ['eomeTpuyeckue 0Opas3bl ypaBHEHUI Ha
KOOPJMHATHOM TIIOCKOCTU

21 I'eomerprueckue oO6pa3bl ypaBHEHHI Ha
KOOPAMHATHOM IIOCKOCTH

29 KoHnTtposnbHas padora: "UcciaenoBanue
(GYHKIMH C TOMOIIBIO MTPOU3BOTHON"

93 [TepBooOpazHas, OCHOBHOE CBOHCTBO
epBOOOPa3HBIX
[TepBooOpa3Hbie FIeMEHTAPHBIX

24 ¢yukuuil. [IpaBuna HaxoxAeHUS
epBOOOPA3HBIX
[TepBooOpa3Hbie FIeMEHTAPHBIX

25 dbynakuumii. [TpaBuna HaxoxXaEHUS
epBOOOPA3HBIX

2 Wurerpai. I'eoMeTpru4eCKuil CMBICI
WHTETpaa

97 Brruncnenue onpeneia€HHOro nHTerpana
o popmyne Herotona-JleliOuuma

28 Brruucnenue onpenenéHHoro HHTerpana
no popmyne Herotona-Jleli6uua

29 [Ipumenenne naTErpaNa 1is

HAXO0XJICHUS TUIOIIaIel TUIOCKUX QHUTYp




[IpumeHenue uHTETpaNa s

30 HaxXO0XJIeHUs 00bEMOB reOMETPHICCKUX
Tenl

31 [Tpumeps! pemennii muddepeHaITbHbIX
ypaBHEHU U

39 [Tpumepsl pemennii nuddepeHIuaTbHbIX
ypaBHEHUH
MartemaTtnueckoe MOJEIUPOBAHKE

33 peaNbHBIX MPOIIECCOB C IMTOMOIIBIO
muddepeHIMaTbHBIX YpaBHEHUI

34 KonTponsHas padora: "[lepBoobpazHast u
uHTerpan”

35 Tpuronomerpuueckue GyHKINH, UX
CBOWCTBA U TpapuKu

36 Tpuronomerpuueckue GyHKIHH, UX
CBOICTBa U TpaduKH

37 TpuronomeTpudeckue QyHKITHH, UX
CBOICcTBa U rpadUKu

38 Tpuronomerpuueckue GyHKIHH, UX
CBOICcTBa U rpaduKu

39 Tpuronomerpuueckue GyHKIHH, UX
CBOICTBa U TpadUuKu
OT160p KOpHEH TPUTOHOMETPUUECKHUX

40 YpaBHEHUH C TOMOIIIBIO
TPUTOHOMETPHUIECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUIECKHUX

41 YPaBHEHUH C IOMOIIBIO

TPUTOHOMETPUYECKON OKPYKHOCTH




OT60p KOpHEH TPUTOHOMETPUICCKHIX

42 YpaBHEHUH C TTIOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUIECCKHIX

43 YpaBHEHUH C TOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

44 Pemienue TpuroHoMeTpHUYECKUX
HEPaBEHCTB

45 Penienue TpUroHoMeTprUUECKUX
HEPaBEHCTB

16 Pemienne TpuroHOMeTpUYECKUX
HEPaBEHCTB

47 Penienue TpUroHoMeTprUUECKUX
HEPaBEHCTB
Konrponsnas pabora: "I'paduku

48 TPUTOHOMETPUUYECKUX (YHKLUH.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIEC METO/IbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIEC METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI pEILICHUS
MOKa3aTeIbHbIX HEPAaBEHCTB

59 OCHOBHBIEC METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI pEILICHUS

norapu(MUIECKIX HEPABEHCTB




OCHOBHBIC MCTOJbI pCHICHUSA

>4 Jorapu(pMUUECKUX HEPABEHCTB
55 OcHOBHBIE METO/IbI PELLICHUS
norapupMHUECKUX HEPABEHCTB
56 OcHOBHBIE METOIbI PELICHUS
Jorapu(pMUUECKUX HEPABEHCTB
57 OcCHOBHBIE METO/IbI PELLICHUS
UPpALMOHATILHBIX HEPABEHCTB
58 OcCHOBHBIE METO/IbI PELLICHUS
UppaLMOHAJIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI pELICHUS
UPpalMOHATIFHBIX HEPABEHCTB
60 OcCHOBHBIE METO/IbI PELLICHUS
UpPpaLMOHATIbHBIX HEPABEHCTB
61 I'padmuueckue metozs! penieHus
UPpalMOHATIbHBIX YPAaBHEHUM
62 I'paduueckue MeTObI perIeHus
MPPALMOHATIBHBIX YPAaBHEHUN
63 I'padmuueckue metos! peneHus
IIOKa3aTeJIbHBIX YPaBHEHHUI
64 I'paduueckue MeTo bl pereHus
MOKa3aTeIbHbIX HEPABEHCTB
65 I'paduueckue MeTo bl peneHNs
norapupMHUECKUX YpaBHEHHMA
66 ['padmyeckue METOABI peLIeHHs
norapu(MUIECKIX HEPABEHCTB
67 I'padmueckue MeTo bl pereHUs

Jorapu(pMUUECKUX HEPABEHCTB




68

I'paduueckue MeTo Bl pemieHus
MOKa3aTeNbHbBIX U JOrapuOMUUECKUX
ypaBHEHUH

69

I'paduueckue MeToBI pemeHus
MOKA3aTeIbHBIX U JTOTapU(OMUIECKUX
ypaBHEHUI

70

71

72

['padmyeckue METOABI peLIeHHs
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
HEPaBEHCTB

['padmyeckue METOABI peLIeHHS
MOKA3aTeNbHBIX U JTOTapu(OMUYECKUX
HEPABEHCTB

KonTponbhas pabora:
"UppanuoHanbpHble, TOKa3aTeIbHbIC U
norapudmuueckre HepaBeHCcTBa"

73

KommnekcHeie yncna. AnreOpanueckas u
TpUTOHOMETpHUEcKas (HOpPMBI 3aITUCH
KOMILJIEKCHOT'O YHCIIa

74

75

76

KommnekcHeie yncna. AnreOpanueckas u
TpUTOHOMETpHUEecKas (HOPMBI 3aITUCH
KOMIUTIEKCHOTO YHCIIa

Apudmernueckre onepanum ¢
KOMILJIEKCHBIMHU YUCIIAMH
Apudmernueckre onepanum ¢
KOMILJIEKCHBIMHU YUCIIAMH

77

N300pakeHne KOMIUJIEKCHBIX YHCeT Ha
KOOPJAWHATHOM IIOCKOCTH




N300parkeHne KOMIUIEKCHBIX YHCE Ha

8 KOOPJMHATHOM IIIOCKOCTH

79 ®opmyna Myaspa. KopHu N-oii creneHu
13 KOMIUIEKCHOTO YHCIia

80 ®opmyna Myaspa. KopHu N-oii cTenenun
U3 KOMIUIEKCHOTO YHClIa
[IpumeHeHHEe KOMITICKCHBIX YHCEIT JISI

81 penieHus GU3NIECKUX ¥ TE€OMETPUUSCKHUX
3a1a4y

82 KonTtponpHas pabdora: "KomruiekcHbie
yucna"

83 HarypanbHble u nensie yrcna

84 Harypanbhble u emnsle yucna

85 [TpumeHeHre TPU3HAKOB IETUMOCTH
IEJTBIX YUCEeIT

86 [TpuMmeHeHre MpU3HAKOB IETUMOCTH
ENBIX YUCell

87 [IpumeHeHre TPU3HAKOB JICTUMOCTH
nenbix yncen: HOJ[ m HOK

88 [TpuMmeHeHre TPU3HAKOB IETUMOCTH
nenbix yncen: HOJ[ u HOK

89 [IpumeHeHne MPU3HAKOB AETUMOCTH
EJBIX YUCEI: OCTATKH MO0 MOIYITIO

90 [TprMeHeHre TPU3HAKOB JICTTHMOCTH
HEJIBIX YHCEJI: OCTATKH 110 MOJIYITIO
[IpumeHeHne MPU3HAKOB AETUMOCTH

91 HENBIX YUCEIl: anropuT™ EBKInaa s

PEIICHHMA 3a4a4 B LCJIbIX YHUCIaX




92

KonTtponpHas padora: "Teopus menbix
yucen"

93

94

95

CucreMa 1 COBOKYITHOCTb ypaBHEHUI.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEACTBUSA

Cucrema 1 COBOKYITHOCTh YPaBHEHUU.
PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBbI-
CJIEJICTBUS

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U

COBOKYITHOCTEH paliMOHaJIbHBIX
YpaBHEHUU

96

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH MPPALMOHATIbHBIX
YpaBHEHUU

97

OcHOBHBIE MCTOABI pCICHUA CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUH

98

99

100

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUI

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(pMUIecKux
yYpaBHEHUN

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH JIorapu(pMUIecKux
yYpaBHEHUN

101

IIpuMeHeHne cuCTeM K pEeIEeHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 33]1a4 U3




pa3nuyHbIX 00acTeil HAyKH U pealbHOM
JKU3HU, MTHTEPIIPETaLus IOJy4YEeHHBIX
pE3yJIbTaTOB

102

[IpuMeHeHne cUCTEM K PEILECHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3a/1a4 U3
pa3nuyHbIX 007acTeil HAyKH U pealbHOM
JKU3HU, UHTEPIIPETALUs OJy4YEHHBIX
pE3yJIbTaTOB

103

[IprMeHeHrne HEpAaBEHCTB K PELICHUIO
MaTEeMaTUYeCKUX 3a/1a4 U 3a]1a4 U3
pa3IUYHbIX 00JaCTe HayKH U pealibHOMN
JKU3HU, UHTEPIIPETaLs OJy4YEHHBIX
pE3yJIbTaTOB

104

KonTpoabHas padora: "Cucremsl
palMOHANBHBIX, UPPAIIHOHATBHBIX
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
ypaBHeHHH"

105

106

107

PanuonaneHbIE ypaBHEHHUS C
rapameTpamu

PannonanbHbIe HEpaBEHCTBA C
napameTpamu

PanyonaneHbIE CUCTEMBI ¢ TapaMETPAMH

108

109

WppanuonansHble ypaBHEHUS,
HEpaBEeHCTBA C MapaMeTpaMu

HppannoHnaibHble CUCTEMBI C
napameTpamu

110

IToka3aTenbHbIE ypaBHEHUS, HEPABEHCTBA
C mapameTpaMu




111

[loka3zarenbHble CUCTEMBI C IApAMETPAMU

112

113

Jlorapudmuueckue ypaBHEHUs,
HEpaBEHCTBA C MMapaMeTpaMu

Jlorapudmuueckre CUCTEMBI C
napaMeTpamu

114

TpUroHOMETPUYECKUE YPABHEHHUS C
rapameTpamu

115

116

TpuronomeTpuyeckrue HepaBeHCTBA C
napaMmerpamu

TpuroHoMeTpuYECKre CUCTEMBI C
napaMeTpamu

117

ITocTpoenue u uccinegoBaHue
MaTeMaTUYECKUX MOJENIEN peaIbHbIX
CUTyalMi C IOMOUIbIO YPABHEHUH C
napaMeTpamu

118

IToctpoenune u ucciegoBaHue
MaTEMaTUYECKUX MOJENIEN peabHbIX
CUTYallHil C TOMOIIBIO CUCTEM
YPaBHEHUH ¢ ITapamMeTpamMmu

119

ITocTpoenune u ucciegoBaHue
MaTEeMaTUYECKUX MOJENEH pealbHbIX
CUTYallHil C TOMOIIBIO CUCTEM
YPaBHEHUH ¢ TapamMeTpamMu

120

121

KonTtponbHas pabdora: "3anaun ¢
napameTpamu”

[ToBTOpenue, 060061IeHNE,
cucTemMarusanus 3HaHuil: "YpaBHeHus"




122

[ToBTOpeHnue, 06001ICHNE,
cucTtemMaTu3anus 3Hanuii: "YpaBHenus"

123

124

125

[ToBTOpeHnue, 06001ICHNE,
cUCTeMaTH3alysl 3HaHUH: "Y paBHEHUS.
Cucremsl ypaBHeHHUN"

[ToBTOpEeHmE, 0600IICHUE,
cucrtemaTtusanus 3Hanuil: "HepaBencrna"

[ToBTOpEeHHE, 0000IICHNE,
cucrtemaTusanus 3Hanuii: "HepaBencrna"

126

127

128

[ToBTOpenue, 06001ICHNE,
cucreMaruzaius 3Hanuii: "HepaBencrpa"

[ToBTOpEHHE, 0000IICHUE,
cucremaTtusanus 3Hanuii: "IIpousBoaHas
u e€ npumeHeHue"

[ToBTOpenue, 06001IIEHNE,

cucremarusanus 3HaHuii: "IIponsBogHas
U €€ npuMeHeHue"

129

[ToBTOpenue, o6odIIEHNE,
cucremarusanus 3HaHui: "IlponsBogHas
U €€ npuMeHeHue"

130

[ToBTOpenwme, 0600MIEHNE,
cucreMarusanus 3HaHuii: "MHTerpan n
€ro npuMeHexue"

131

132

[ToBTOpenue, 06001IEHNE,
cucreMaru3anus 3HaHui: "OyHKkuun"

[ToBTOpenue, 060061IeHNE,
cucreMarusanus 3HaHui: "OyHkuun"




133 [ToBTOpeHnue, 06001ICHNE, 1
cucremaTusanus 3Hanuil: "Oynkuun"

134 Wrorosas KoHTpoJbHAS paboTa

135 HroroBast koHTpoIbHAs paboTa

136 [ToBTOpeHwme, 0606LueHI/vIe, 1
cHUCTeMaTu3alrsl 3HAHUI

BHIEE KOJIMYECTBO HACOB I1
OBII] (0) CTBO HACOB IIO 136 10

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
HPOLHECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI51 YYEHUKA

* Matematuka. AnreOpa 1 Hadajla MaTEMaTUUECKOT0 aHalln3a; YIIIyOJIeHHOe 00yUueHune,
10 xmacc/ Mep3nsk A.I'., Homuporckuit J[.A., Tlomskop B.M.; mox penakmueit
[Togonbsckoro B.E., O0miecTBO ¢ orpaHUYeHHON OTBETCTBEHHOCTRIO M3 aTeNbCKUiA IIEHTP
«BEHTAHA-TPA®»; AknmonepHoe obmectBo «M3aatenscTBo «IIpocBemenne»

* Matematuka. AnreOpa 1 Hadajla MaTEMaTUUECKOT0 aHalln3a; YIIIyOJIeHHOe 00yUueHune,
11 xmacc/ Mep3nsk A.I'., Homuporckuit J[.A., Tlomskop B.M.; mox penakmueit
[Togonbsckoro B.E., O0miecTBo ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO M3 1aTenbCKUiA LICHTP
«BEHTAHA-TPA®»; AknnonepHoe obmectBo «M3narenscTBo «IIpocBemenney

* Marematuka. ['eomerpus; yriny6nennoe oOyuenue, 10 wmacc/ Mepsmsak AL,
Homuporckuit J[.A., ITonskoB B.M.; nox penakmueii ITomonsckoro B.E., O6mectBo ¢
OrpaHM4YeHHONM  oTBeTCcTBeHHOCThIO M3marenbckuit  neHtp «BEHTAHA-TI'PA®y;
AkrmonepHoe o6mecTBo «M3natenscTBo «IIpocBemenne»

* Marematuka. ['eomerpus; yrimy6nennoe oOyuenue, 11 wmacc/ Mepsmsak AL,
Homuporckuit J[.A., ITonskoB B.M.; nox penakmueii ITomonsckoro B.E., O6mectBo ¢
OrpaHM4YeHHONM  oOTBeTCTBeHHOCThIO M3nmarennbckuit  1eHtp «BEHTAHA-TI'PA®y;

AkrmonepHoe obmiecTBo «M3narenscTBo «lIpocBemeHuey

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl MW PECYPCbl CETHU
HUHTEPHET
- ®I'C "Mos mikomxa"

- Poccuiickast 35ieKTpoHHAs IIKOjIa
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