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INOACHUTEJIbBHAS 3AIINCKA

YueOHblil Kypc «Anrebpa M Hayajla MaTeMaTHYECKOTO aHAJIM3a» SIBISETCS OJHUM U3
HanOosiee 3HAYMMBIX B IPOTPaMME CpPEIHEro oOmero oOpa3oBaHUs, IOCKOJbKY, C OIHOM
CTOPOHBI, OH obecrieynBaeT HHCTPYMCHTAJIbHYIO 6213y A1 U3y4YCHHA BCCX CCTCCTBCHHO-
HAaYYHBIX KYPCOB, a C JPYroil CTOPOHBI, (JOPMHPYET JIOTMYECKOE M a0CTPAKTHOE MBIIIICHUE
o0yJaromuxcsi Ha ypOBHE, HEOOXOIUMOM Uil OCBOCHHMS HH(OPMATHKH, OOIIECTBO3HAHMA,
UCTOPUH, CIOBECHOCTH M JpPYrHMX JIUCHMIUIMH. B pamkax pmaHHOro yueOHOro Kypca
oOyyaromuecsi OBJIAJICBAIOT YHHBEPCAJIBHBIM  S3BIKOM COBPEMEHHOM HAayKH, KOTOpas
GopMyIHpyeT CBOM JOCTHKEHUS B MAaTEMaTHIECKON opme.

VYuebHblil Kypc anreOpbl M Hayal MaTEeMaTUYECKOrO aHajiu3a 3aKjaJblBa€T OCHOBY MJIS
YCIIEIIHOTO OBJAJEHUS 3aKOHaMU (U3MKH, XHMHHU, OWOJIOTHUH, TOHMMAaHUS OCHOBHBIX
TEHJEHUMH pa3BUTUS SKOHOMMKHM M OOIIECTBEHHOM >KM3HM, IO3BOJSICT OPUEHTHUPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOIB30BATH MX IS
JanpHeimero oOpa3oBaHUS W B IIOBCEAHEBHOM »kM3HM. B TO ’xe Bpems oBiazeHue
a0CTPaKTHBIMM U JIOTUYECKH CTPOTUMHU KOHCTPYKLUSAMHU alreOpbl U MaTeMaTUYECKOro aHajau3a
pa3BUBaeT yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATb HCTHHHOCTb, JIOKa3bIBaTh
YTBEPKACHUSI C MIOMOIIBIO UHIYKIIMK U pacCyk1aTh JeAYKTUBHO, HCIOIb30BaTh 0000IIEHUE U
KOHKpPETH3al1io, abCTparupoBaHUWE W aHAIOTUI0, (OPMUPYET KpPEaTHBHOE M KPUTHUYECKOE
MBIIIJICHHUE.

B xome m3ydenuss ydueOHOro Kypca «Anrebpa W Hadaja MaTEeMaTHYECKOTO aHAIU3a»
oOydaroluecss MOJy4YalOT HOBBIM ONBIT PELICHUS NPUKIATHBIX 3a7ad, CAMOCTOSITEIBHOTO
MOCTPOEHUS MaTeMaTHYECKUX MOJENEH pealbHbIX CUTYallMi, HUHTEPIpPETAaluu IOJTYyYEHHBIX
peleHui, 3HaKOMATCS ¢ MPUMEPAMH MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B IPUPOJE, HAYKE U
HCKYCCTBE, C BBIIAIOIMMUCS MaTEMATUYECKUMU OTKPBITHSIMU U UX aBTOPAMH.

Y4eOHbIE Kypc 00J1aaeT 3HAYUTENbHBIM BOCHHMTATEIBHBIM MMOTEHIMAJIOM, KOTOPBIH
peanu3yercss Kak depe3 ydeOHbIM MaTepuall, CHOCOOCTBYIOIMM (OPMHUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUS, TaK M 4epe3 crneunpuky y4eOHOW  JIeATeNbHOCTH, TpeOyromei
NPOJODKUTEIbHON  KOHUEHTPAallMd  BHUMAaHHs, CaMOCTOSTENIbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a IOJIY4YECHHBIN pe3yNbTar.

B ocHoBe Meronuku oOydeHus aiaredOpe M HayajlaM MaTEeMaTHYECKOIO aHalIM3a JIEKHT
JeSTeIbHOCTHBIN MPUHIUI O0yYEeHUSI.

B ctpykType yue6HOro Kypca «Anredpa u Hadajga MaTeMaTUYECKOTO aHAJIN3a» BbIIEIECHbI
CIIEIyIOIINE COJEpKaTENbHO-METOAUYECKHe JUHUM: «Yucna u BblUMCICHUS», «DYHKIMH U
rpadukn», «YpaBHEHUS U HepaBeHCTBay, «Hauyana MmaTemMaTuueckoro aHaiausa», «MHOXeCTBa U
Joruka». Bce OCHOBHBIE cOnEp)KaTEIbHO-METOAWYECKUE JIMHUUA H3Y4aroTCsl Ha MPOTSHKEHUU
JBYX JIeT oOy4eHMs Ha ypOBHE CpPEIHEro o0Iero oOopa3oBaHMs, €CTECTBEHHO IOMOJHSIS IPYr
JIpyra ¥ TMOCTENEHHO HACBIAsCh HOBBIMM TeMaMH U paszaenamu. JlaHHbIH ydeOHBIH Kypc
SBIISICTCS MHTETPATUBHBIM, IIOCKOJBbKY OOBEAMHSET B cebe coJep)KaHHe HECKOJIbKUX
MaTeMaTUYeCKUX AMCLUUIUIMH, TaKUX Kak anredpa, TPUrOHOMETpHs, MaTeMaTHUYeCKUN aHalu3,
TEOpHsl MHOXKECTB, MareMaTrhyeckas joruka u gpyrue. Ilo mepe Toro kak oOydaromuecs
OBJIaJIEBAIOT BCE Oosiee MIMPOKMM MaTeMAaTUYECKHUM alllaparoM, y HHUX IOCJIeI0BaTEeIbHO
(dopMHpyeTCsl U COBEpIICHCTBYETCS YMEHHE CTPOUTh MAaTEeMaTUYECKyl0 MOJENb pealbHOH
CUTyalluu, MPUMEHATh 3HAHUS, MOJTYYCHHbIE MPU H3YUYEHUH Y4eOHOro Kypca, AJsl pelieHHs
CaMOCTOSITENIbHO C(POPMYJIMPOBAHHON MaTeMaTHYeCKOH 3afaud, a 3aTeM HHTEPIPETHPOBATH
CBOM OTBET.



ConepxarenpHo-MeTOAMYECKass — JuHAA  «YUwWcaa W BBIYKMCICHUS»  3aBepliacT
(bopMUpOBaHHE HABBIKOB HCIOJIB30BaHUS JCHCTBUTEILHBIX YHCEN, KOTOpOE OBLIO HA4yaTo Ha
YpOBHE OCHOBHOTO 00Iero oopazoBanus. Ha ypoBHe cpeaHero oOiero o0pa3oBaHus 0coOoe
BHUMaHHE yaeisieTcss GOPMUPOBAHUIO HABBIKOB PAIIMOHATBHBIX BBIYUCIICHHH, BKIIOYAIOIINX B
ce0s HCIIOJIL30BaHUE PAa3JINIHBIX (I)OpM 3alMCu 4ucia, YMCHHUC ACIIAaThb NPUKHUIKY, BBIIIOJHATH
pUOIMKEHHBIC BRIYMCIICHUS, OIICHUBATH YHCIIOBBIC BHIPAXKEHUS, pab0TaTh ¢ MATEMATHICCKUMH
KOHCTaHTaMU. 3HAKOMEIE O6yanOH_[I/IMCH MHOXCCTBa HATYpPAJIbHbIX, LCJIbIX, PAllMOHAJIbHBIX WU
JICUCTBUTEIILHBIX YUCEN JOMOJIHIIOTCS MHOKECTBOM KOMIUIEKCHBIX YHCEl. B KakaoM M3 3THX
MHOYECTB PaCCMaTPUBAIOTCSl CBOMCTBEHHBIC €MY CIIEIIU(PUUSCKUE 3aa4l U ONEpalliu: JCICHUE
HAlleNo, ONCPUPOBAHUE OCTATKAMH Ha MHOXKECTBE IEJIBIX YHCEN, OCOOble CBOMCTBA
palOHAJIBHBIX W HUPPAlMOHAJIBHBIX YHCCII, apI/I(bMCTI/I'-IeCKI/Ie Oorepanru, a TAKXKC H3BJICUCHUC
KOpHS ~ HATypaJbHOH CTENICHM Ha  MHOXECTBE KOMIUIGKCHBIX  4Mcell.  biaromaps
[OCJICIOBATEIBHOMY  PAacHIMPEHHIO  Kpyra  KCIOJIb3YeMbIX  YHUCEI W 3HAKOMCTBY
C BOBMOXXHOCTSAMH ~MX [PUMEHEHHUS [UId pEIICHHs pPa3luYHbIX 3371ad  (GopMHUpyeTCs
npeacCTaBJICHUEC O CAMHCTBEC MATCMATUKHW KaK HAYKH U eé pojin B HOCTPOCHHU MOI[CJICﬁ
peaNbHOrO MHPA, IUPOKO KCIIOIB3YIOTCS 0000IICHHE M KOHKPETH3AIIHSL.

Jluans «YpaBHEHHS M HEPABEHCTBA» pEANM3yeTCs Ha MPOTSHKEHUH BCEro OOydyeHUs Ha
YpOBHE cCpeaHero oOuiero oOpa3oBaHMsl, IIOCKOJIBKY B KaxJIoMm paszene IIporpammbl
MPEelyCMOTPEHO PEellIeHUEe COOTBETCTBYIOIIMX 3a1ad. B pe3ynbrare oOydaromnuecs OBIaJ€BAlOT
pa3IUMYHBIMU  METOJAaMHU  PELIEHUS palMOHAIbHBIX, MPPALMOHAIBHBIX, [0Ka3aTelbHbIX,
Jorapu(pMUUECKUX U TPUTOHOMETPUUYECKUX YPaBHEHUI, HEPABEHCTB U CHUCTEM, a TAaKXKe 3a/ad,
coJepkauiux mnapaMmerpsl. llomyueHHble yMEHHS HIMPOKO MCIONB3YIOTCS IMPU HUCCIEI0BAaHUU
GyHKIHMI ¢ TOMOIIBbIO TPOU3BOIHOM, IPU PEIICHUH MPUKIAIHBIX 337a4 U 3a/1a4 Ha HAXOXKJICHUE
HanOOJBIINX W HAUMEHBIINX 3HaYeHW (yHKUuU. JlaHHas conmeprkaTeibHas JIMHUS BKIIIOYAET B
cebst Takke (GopMUPOBaHHWE YMEHUN BBINONHATH pacu€Thl Mo (opmynaM, mpeodpazoBaHUs
PalMOHATILHBIX, UPPALMOHATIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUHN, a TaKKe BbIpaXKEHU,
coJepXkalux creneHu M Jorapupmel. braromaps u3yueHuio anreOpandeckoro Matepuana
IPOUCXOAUT JajibHEHIlee pa3BUTHE ANTOPUTMHUYECKOIO U aOCTPAKTHOIO  MBIIUIEHUS
oOyyaromuxcsi, GOpMHUPYIOTCS HABBIKM JIEAYKTHUBHBIX pacCyAE€HUH, paboThl ¢ CHMBOJIBHBIMU
dbopMamu, TpeCTaBICHUS 3aKOHOMEPHOCTEN M 3aBUCUMOCTEH B BHJIE PABEHCTB U HEPABEHCTB.
Anrebpa npeanaraeTr 3QpQeKTUBHbIE HHCTPYMEHTHI JJIS PELICHHUs MPAKTHUYECKUX U €CTECTBEHHO-
HAy4yHBIX 3aj[a4, HarjIsAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HayKH.

ConepxkarenbHo-MeToauueckass TuHug «DOyHKIUU U TpaduKu» TECHO MeperieTaeTcs ¢
IpYyTMMH  JIMHHSIMH ~ y4eOHOro  Kypca, TIOCKOIBKY B  KakOM-TO  CMBbICIE  3aAaéT
MOCJIEA0OBATEIbHOCTh ~ M3YyYECHHUS  MmaTepuana. V3ydeHue  CTENeHHOW, IOKa3aTeNbHOM,
norapu(MUUECKON U TPUTOHOMETPUUYECKUX (DYHKIIUMA, UX CBOMCTB U rpa)uKOB, UCIIOJIb30BaHUE
GyHKIUE Ui pemieHusl 3a7ad W3 JPYTUX YYeOHBIX IMPEAMETOB U PEATbHON JXU3HU TECHO
CBSI3aHO KaK C MaTeMaTHYECKUM aHAJIM30M, TaK U C PEUIEHWEM ypaBHEHUU M HepaBeHCTB. [Ipu
9TOM OoOnbIlIOe BHUMaHuE yaensercs (QOPMUPOBAHUIO YMEHHs BBIpaXartb (Gopmyramu
3aBUCUMOCTH MEXIY Pa3IMYHbIMU BETWYMHAMU, UCCIICIOBATh MOJyYeHHbIE (DYHKIIMH, CTPOUTH
ux Tpaduku. Marepwan STOH cojepKaTeNbHON JIHWHHM HAlEeJeH Ha pa3BUTHE YMEHHH U
HAaBBIKOB, TO3BOJISIONIMX BBIPAXKaTh 3aBUCHUMOCTH MEXKIY BEIMYMHAMH B Pas3audHoOi (opme:
AHAIUTUYECKOW, Tpaduueckod U crnoBecHOH. Ero wu3yueHue crmnocoOCTBYeT pPa3BUTHIO
AITOPUTMUYECKOTO  MBINIJIEHUS, CHOCOOHOCTH K  OOOOIMIEHHI0O ©  KOHKPETH3allWH,
MCIIOJIb30BAHUIO aHAJIOTHH.

CopepxarenpHas nuHUS «Haudana mMareMaTH4ecKoro aHajan3a» IMO3BOJISIET CYIECTBEHHO
pacIupUTh KPYr Kak MaTeMaTH4YeCKUX, TaK M MPUKIAIHBIX 3a7ad, JOCTYIMHBIX 00yJarolmuMcs,
TaK KaK y HUX IMOSIBJISIETCS BO3MOKHOCTb CTPOUTH TpaUKH CIOXKHBIX (DYHKIHHA, OIpEAesaTh UX
HauOOJIbIINE U HAUMEHBIINE 3HAUEHHs, BBIUUCIATE IUIOMEAAN (GUryp u o0ObEMBI Tel, HAaXOAUTh



CKOPOCTM U YCKOpeHHs TmpoueccoB. [laHHas cojaepkaTesbHasi JHMHHUS OTKPBIBACT HOBBIC
BO3MOXKHOCTH IIOCTPOCHHSI MaTeMaTW4eCKUX MOJETIeH peaJbHBIX CHTYallli, IO3BOJISET
HAXOJUTh HAWIIyylllee pelIeHHWe B MPHUKIATHBIX, B TOM YHCIE COLUAIBHO-KOHOMHUYECKHUX,
3a7a4ax. 3HAKOMCTBO C OCHOBAMH MaTeMaTHUYECKOTO aHalM3a CIOCOOCTBYET Ppa3BUTHIO
abcTpakTHOTO, (POPMATBHO-IOTUYECKOTO U KPEaTUBHOT'O MBIIIICHUS, (POPMUPOBAHUIO YMEHUI
pacno3HaBaTh MPOSIBICHUS 3aKOHOB MaTEMAaTHKH B HayKe, TEXHUKE U UcKyccTBe. O0ydarommecs
Y3HAIOT O BBIAAIOIIUXCS Pe3yJbTaTax, MOJYYEHHBIX B XOJI¢ Pa3BUTH MaTeMaTHKH KaK HayKH, U
00 X aBTOpax.

CopnepxaTenpHO-MeTOANYECKasE JHHUA «MHOXECTBa W JIOTMKa» BKJIIOYaeT B cels
JJIEMEHTBl TEOPUU MHOKECTB M MaTeMaTU4ECKOM JIOTHKU. TeOpeTHKO-MHOKECTBEHHBIE
IPEICTaBICHUs NPOHU3BIBAIOT BECh KypC LIKOJbHOW MaTeMaTHUKU W IpeajararoT Hauboiee
YHUBEPCAJBHBIN $3bIK, OOBEIMHSIONIMNA BCE pa3feibl MAaTeMAaTUKU U €€ MPHIOKCHHHA, OHH
CBA3BIBAIOT Pa3HbIC MATEMAaTUYECKUE TUCLIUIUIMHBI U UX IPUIOKEHUA B equHoe nenoe. [loatomy
BaXXHO JIaTh BO3MOXXHOCTb OOYyYarolleMycCs IIOHUMaThb TEOPETUKO-MHOKECTBEHHBIN S3bIK
COBPEMEHHOM MaTeMaTHUKU M HCIIOJIb30BaTh €ro JJIs BBIPAKEHUS CBOMX MbIciel. pyrum
BAKHBIM IPU3HAKOM MAaTE€MAaTHKU KaK HAYKH CIEAyeT IIPU3HATh CBOWCTBEHHYIO €d CTPOrOCTh
00OCHOBaHMH W  CJEJOBAHUE OINpPENENEHHBIM IpaBUJIaM IOCTPOECHUS  JIOKA3aTelbCTB.
3HAKOMCTBO C 3JIEMEHTaMM MAaT€MaTH4YE€CKOW JIOTMKU CHOCOOCTBYET Pa3BUTHIO JIOTMYECKOIO
MBILIEHHUS] 00Y4arOIUXCsl, TTO3BOJISIET UM CTPOUTH CBOM PAaCCY)KJEHHMsS Ha OCHOBE JIOTMYECKHUX
npaBui, GOPMUPYET HABBIKA KPUTUYECKOTO MBIIIIJICHHUS.

B yueOHOM Kypce «Anredpa v Hayajla MaTEMAaTUYECKOT0 aHAJIN3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOro MOJEIMPOBAHUS, KOTOpPble IPHU3BaHbl CHOCOOCTBOBAaTH (HOPMHUPOBAHUIO
HAaBBIKOB ITOCTPOEHHUS MOJEIIEH PEANIbHBIX CUTyallui, HCCIECAOBAHUSA 3TUX MOJEIEH C TOMOIIBIO
anmapara ajareopbl U MaTeMaTHYeCKOro aHalln3a, WHTepHpPETalMy IOJIyYEeHHBIX pPe3yJbTaToB.
Takue 3amaHus BIUIETEHBI B KaXAbI W3 DPA3IEIIOB IPOrPAMMBI, ITOCKOJIBKY BECh MaTepHall
y4eOHOro Kypca LIMPOKO HCIONb3YyeTcs s pelleHus NpUKIaaHbIX 3ajnad. [Ipu pemenun
peabHBIX MPaKTUYECKUX 3aJady oOydaroliuecss pa3BUBAIOT HaOIIOJaTeNbHOCTh, YMEHHE
HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, MHCIOIb30BaTh aHAJIOTUIO, 0000IIaTh U
KOHKpETH3UpoBaTh mpodsemy. JlearenpHOCTh 1O (OPMHPOBAHUIO HABBIKOB  PELLIEHUS
NPUKIIAJHBIX 3a]la4 OpraHU3yeTcsl B Mpoliecce U3yYeHHs BCeX TeM y4eOHOro Kypca «Anredpa u
HayaJla MAaTEeMAaTHYECKOr0 aHAJIA3a».

Ha uzyuenne yuebHoro kypca «Anredpa u Hauajaa MaTeMaTUueCKOTo aHAJIN3a)» OTBOJIUTCS
272 4aca: B 10 xmacce — 136 qacoB (4 gaca B Henmento), B 11 kimacce — 136 yacoB (4 yaca B
HEJIEIIO).

COJAEP/)KAHUE OBYYEHUA

10 KJIACC

Yuciia 1 BLIYUCJIECHUA



Panmonaneupie yncna. OObIKHOBEHHBIE M JIECATUYHbBIE JPOOH, MPOLEHTHI, OECKOHEUHBIE
nepuoanydeckue 1podu. IlpuMenenue nqpobdeit 1 MpoIeHTOB ISl PelIeHUs TPUKIATHBIX 3a1a4 U3
Pa3JIMYHBIX OTPACIIC 3HAHUHN U PEATbHON KU3HU.

JleiicTBuTenpHbIe YHcla. ParyioHanbHBIE W HUppalMOHABbHBIC 4ucia. Apudmernyeckue
ONEpalMK C JEUCTBUTENbHBIMU 4YucaaMU. MoOAylb NEUCTBUTEIBHOTO YHMCIIAa U €ro CBOWCTBA.
[Ipubnm>x€HHbIE BBIYUCIICHUS, IMpaBUJa OKPYTJEHHUSA, MNPUKUAKA U OILICHKAa pe3yjbTaTa

BBEIYHMCIICHUH.

Crenens ¢ 1ienpiM nokazatesneMm. bunom Herotona. Mcnonp3oBanue nmoaxoasiieii hopmbl
3alUCH ACHUCTBUTEIBHBIX YHCEII ISl pELICHUs MPAKTUUECKUX 3a/1a4 U MIPE/ICTABIICHUS IaHHbIX.

Apudmernueckuii KOpeHb HaTypaJIbHON CTEIIEHH U €r0 CBOICTBA.

CrenieHb ¢ paluOHAJIbHBIM I10Ka3aTCJICM H eé CBOﬁCTBa, CTCIICHb C HeﬁCTBHTCHbHBIM
IIOKa3aTCiICM.

Jlorapudm uncna. CoiicTBa jgorapudma. JlecaTHUHbIC U HATYypabHBIC JIOTaPU(MBIL.

CuHyC, KOCHHYC, TaHT'€HC, KOTAHT€HC YUCJIOBOI'O apryMeHTa. ApPKCHUHYC, apKKOCHUHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YPaBHeHHﬂ H HEPABCHCTBA

ToxaecTBa M TOXAECTBEHHbIE NpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YypaBHEHHS.
PaBHOCHIIBHBIE YpAaBHEHMS U YpaBHEHHUsA-CIIeACTBUs. HepaBeHCTBO, pellleHre HEPABEHCTBA.

OcCHOBHBIE METOJIbI PELICHUS IEeNbIX U JIPOOHO-pAIlMOHATBHBIX YPAaBHEHUI U HEPABEHCTB.
MHorounessl OT OJHOM IepeMeHHOM. JleneHue MHOroujeHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu kodddurnmentamu. Teopema Buera.

[TpeoOpa3zoBaHs YHCIOBBIX BBIPAXKEHUN, COJEPKAIIMX CTENIEHU U KOPHU.

UppanuonaneHble  ypaBHEeHHsA. (OCHOBHbIE METOABl  PELIEHUS  HppalOHAIbHBIX
YpaBHEHUM.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHU.
[Tpeobpa3zoBanue BbIpaKeHHM, ColepKalIiX Jorapudmsl.

Jlorapudmuueckue ypaBHeHHA. (OCHOBHBIE METOJBl pEUICHHS JIOTapU(PMUUYECKUX
YpaBHEHUM.

OcHoBHBIE TpUroHOMeTpHueckue ¢(opmyisl. [IpeobpazoBaHue TPUTOHOMETPHUUECKUX
BbIpaXXEHUI. Pelenne TpuroHoMeTpu4eckux ypaBHEHU M.

Pewienne cucreM IMHEHHBIX ypaBHEHMH. Marpuiia CHUCTEMBl JMHEHHBIX YpaBHEHMIA.
Onpenenurenb MaTpulbl 2X2, €ro TEOMETPUYECKHMH CMBICI W CBOWMCTBA, BBIYUCICHHE
€ro 3Ha4CHMs, IPUMEHEHUE OIPEACIIUTEN I PELICHUS CHUCTEMBbl JIMHEHMHBIX YPAaBHEHUM.
Pemenne npuknanHbIX 3a1ad ¢ NOMOIIBIO CHCTEMBI JIMHEWHBIX ypaBHeHUH. lccimenoBanue
IIOCTPOEHHOHN MOJIEIH C IIOMOIIBI0 MATPULL U OTIPEAEITUTEIICH.



[TocTpoeHrne mMaTeMaTHYECKUX MOJENIEH peaJibHOM CHUTyallud C MOMOUIBIO YPAaBHEHHN W
HepaBeHCTB. [IpuMeHeHMe ypaBHEHH M HEPAaBEHCTB K DPEIICHHI0 MaTEMaTHYECKMX 3aJad U
3a[a4 U3 Pa3NUYHBIX 00JIaCTel HAYKU M peabHON JKHU3HU.

DOyHKUUH U rPadpuKu

OyHkus, crnocoObl 3amanus (yHknuu. B3aunmuo oOpatHble ¢yHkuuu. Kommozurms
byakuumid. ['paduk Gyakiuu. InemeHTapHble TpeoOpa3oBanus rpaduKoB PyHKITUH.

Ob6uacTp onpeaeneHuss 1 MHOXKECTBO 3HaueHu# ¢yHkiuu. Hymu gynkuuu. [IpomexyTtku
3HAKOIMOCTOsAHCTBA. YETHbIe M Heu€THble GyHKIuHU. Ilepuoanueckue Qynkuuu. I[IpomexxyTku
MOHOTOHHOCTH (pyHKIIMU. MakcuMyMbl U MUHUMYMBI (yHKIIMU. Hanbombiiee U HauMeHbIIEe
3HaYeHUS PYHKIIMH HA IPOMEXKYTKE.

Jluneitnasi, kBagpaTuyHasi ¥ JpOOHO-THHENWHAs QYHKIUU. DJIeMEHTapHOE UCCIIeIOBaHUE U
MOCTPOCHHE UX IPAPHKOB.

CrenenHass pyHKIMSI C HaTypaJIbHBIM M IEJIBIM TMOKaszateneM. E€ cBoiicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHS n-0il cTeneHu Kak (pyHKUIMKU OOpaTHOW CTENEHU C HATypabHBIM
[IOKAa3aTeJIEM.

[TokazarenpHas u norapupmudeckas GyHKIUHU, UX CBOMCTBA U rpaduku. Mcnomp3oBanue
rpaduKoB QYHKIUH I pelIeHNsT ypaBHEHUH.

TpuroHomeTpuveckas OKPY)KHOCTb, OIPENEICHUE TPUTOHOMETPHUECKUX  (DYHKITHIA
YHCJIOBOI'O apryMEHTA.

OyHKIMOHATbHBIE 3aBUCHIMOCTH B PEANbHBIX Mpolieccax U SBIEHUsX. [ paduku peanbHBIX
3aBUCUMOCTEM.

Hauvana MaTeMaTH4ecKOro aHajJu3a

HOCJIGI[OB&TGJIBHOCTI/I, CITOCOOBI 3adaHusA HOCHCHOB&TGHLHOCTCﬁ. MeTO)I MaTeMaTH4eCKOu
HHIAYKIOHH. MOHOTOHHBIE H OIrpaHUYCHHBIC TTOCJIICA0BATCIBHOCTH. I/ICTOpI/IH BO3HHUKHOBCHU
MaTeMaTUYECKOr0 aHajli3a KaK aHalIn3a OECKOHCYHO MallbIX.

Apudmernueckass M reoMmerpuueckas — mporpeccud.  beckoHeuHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OECKOHEUHO YOBIBAIOILIEH reOMETPUYECKON MPOrpecCHH.
JIMHENHBIN M OKCHOHEHUUAIBbHBIM pocT. Yucno e. dopMmyrna CIOXKHBIX IPOLIEHTOB.
Hcnonp30BaHne IpOrpeccuy JUIsl pelieHnsl pealibHbIX 3a]a4 MPUKIaHOTO XapaKTepa.

HenpepriBuble ¢(yHkuuu M ux cBoiictBa. Touku paspeiBa. ACUMOTOTHI TpadUKOB
¢byuknuii. CBoiicTBa (YyHKIUN HENpPEephIBHBIX HAa OTpe3ke. MeToJl MHTEpBaJIOB Ui pEHICHUS

HCPAaBCHCTB. HpI/IMCHCHI/IC CBOICTB HCIIPCPBIBHBIX (I)yHKI_II/II\/'I JJIg PCIICHU 3a1a4.

[TepBas u Bropas npou3BojHble QyHKIMHU. OnpeneneHue, reoMeTpUIecKuil U GU3NIecKuit
CMBICT POM3BOAHON. YpaBHEHHUE KacaTelbHOMN K rpaduKy QyHKIIUH.

[TpousBoaHbIe 31eMeHTapHbIX QyHKIMHA. [Ipon3BoHAas CyMMBbl, TPOU3BEAEHUS, YACTHOTO
Y KOMIO3UIINU QYHKIUH.

MHo:xecTBa U JIOTHKA



MHOKecTBO, Olepaly HajJ, MHOXECTBaMU M WX CBOWCTBA. Jlmarpammel Dinepa—BeHHa.
[IpuMeHeHrne TeOopeTUKO-MHOXKECTBEHHOIO afmnapara Ui ONMUCaHHUS peajbHBIX MPOIECCOB U
SIBJICHUM, TIPU PEIICHUH 3a]a4 U3 APYTHX y4eOHBIX MPEIMETOB.

Omnpenenenne,  Teopema,  CBOMCTBO ~ MaTeMaTHYeCKOr0  OOBEKTa,  CIIEJICTBHE,
JI0Ka3aTeIbCTBO, PABHOCHIILHBIC YPABHEHUSI.

11 KJIACC
Yucjia ¥ BLIYUCICHUSA

Harypanpaple u menbsie yucna. [IpuMeHeHWE NPU3HAKOB JCIMMOCTH IEIBIX YHUCEI,
HauOoypmmi obmuii aenurens (nanee — HOJl) u Haumenbiee obmee kpatHoe (naee — HOK),
OCTaTKOB I10 MOAYJII0, airopuTMa EBKIIMIA 1715 pelieH s 3a/1a4 B SNIbIX YHCIIaX.

KomnekcHble uumcna. AnreOpavueckas M TpUTOHOMETpUuecKas (OpMbI  3allucu
KOMIUIEKCHOTO YhCiia. ApUPMETHICCKHE ONEPAd ¢ KOMIUICKCHBIMY Ynciamu. M3o0pakeHue
KOMIUIEKCHBIX YHCET Ha KOOpAUHATHOH mockocTu. @opmyrna Myaspa. Kopau n-oit ctenenu u3
KOMIUIEKCHOTO 4wucia. [IpuMeHeHue KOMIUICKCHBIX 4YHCENl JUIS PemieHUS (QU3WYECKUX |
F€OMETPUUYECKHX 3a/1aY.

YpaBHeHUs] M HEPABEHCTBA

Cucrema u COBOKYITHOCTb ypaBHCHI/Iﬁ 1 HCPABCHCTB. PaBHOCHIBHBIE CUCTEMBI U CUCTEMBbI -
CIICACTBHA. PaBHOCHUIIBHEIC HCpaBCHCTBA.

OT60p KOpHEM TPUrOHOMETPUUYECKUX YPAaBHEHHH C TOMOIIBIO TPUTOHOMETPUUYECKOM
OKPY’KHOCTH. PenieHue TpuroHoMeTpHIeCKX HEPaBEHCTB.

OcCHOBHBIE METO/IbI PEILLIEHUs TOKA3aTEIbHBIX U JIOrapu(PMUIECKIX HEPABEHCTB.
OcCHOBHBIE METO/IbI PELLIEHUSI UPPAL[IOHATIbHBIX HEPABEHCTB.

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U COBOKYITHOCTEW pallMOHAIbHBIX, HPPALMOHAIIBHBIX,
MOKa3aTeNbHBIX U JOrapu(PMUUECKUX YpaBHEHHI.

VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTPaMH.

IIpuMeHeHne ypaBHEHHH, CUCTEM M HEPAaBEHCTB K PEUICHUI0 MAaTEeMaTHYECKUX 3aJ1ad U
3aa4 M3 Pa3IMYHBIX OOJIaCTe HAayKM M pPEealbHOM JKHW3HU, MHTEPHpETaLus IOJy4eHHBIX
pE3yJIbTaTOB.

DyHKIUHN U TPadUKH

I'paduk xommozuiiuu ¢yHkIui. ['eomerpudeckre oOpasbl ypaBHEHUI M HEPaBEHCTB Ha
KOOPJAWHATHOW ITIOCKOCTH.

Tpuronomerpuyeckue GyHKIMH, UX CBONCTBA U IPaQUKU.



I'paduaeckue MeTOnbl pelieHuss ypaBHEHHUH H HEpaBeHCTB. ['paduyeckue METOMIbI
peleHus 3a1a4d ¢ mapaMeTpamH.

Hcnons3oBanue rpapukoB (QYHKIMHA Ui HCCIEAOBAaHUSA IPOLECCOB U 3aBUCHUMOCTEH,
KOTOpPBIE BO3HUKAIOT NP PEIICHUH 3a]1a4 U3 APYrUX y4eOHBIX MPEIMETOB U pealbHON KU3HH.

Hayana MaTeMaTH4eCKOro aHaJu3a

[TpruMeHeHre TPOU3BOAHON K MCCIEIOBAHUIO (PYHKIIUI HA MOHOTOHHOCTD M AKCTPEMYMBI.
Haxoxaenre HanOoIbIIero 1 HAMMEHBIIIETO 3HAYCHU I HEeTIPEPhIBHOW (DYHKIIMU HA OTpE3Ke.

[IpuMeHeHHe TPOM3BOAHOM JJsi HAXOXKIACHUS HAWIYUIIETO PEIIEeHUS B IMPHKIAIHBIX
3aja4ax, A ONpENeNICHHS CKOPOCTH M YCKOPEHHs Ipolecca, 3aJaHHOro (GOpMYJIOH HIIH
rpaduKoMm.

[TepBooOpa3Has, OCHOBHOE CBOWMCTBO IEpBOOOpPa3HBIX. llepBooOpa3HbIC 3JEMEHTAPHBIX
¢bynkuunid. [TpaBuiia HaX0XKIEHUS TIEPBOOOPA3HBIX.

Wuterpan. ['eomeTpudeckuii CMBIC HHTErpaia. BerurcieHne onpeaeaéHHOro UHTerpaia
no popmyne Herotona-Jleli6uuma.

[IpumeneHue wuHTerpaja AJid HAXOXKICHHUS IUIOMIaNed IIOCKUX (GUryp u oO0BEMOB
F€OMETPUUYECKHUX TeJI.

[Tpumeps! pemennii nuddepeHIaTbHBIX ypaBHeHHH. MaTeMaTHUecKoe MOICITUPOBaHHE
peabHbBIX MPOLIECCOB C MOMOILBIO AU(PepeHINaNbHBIX YPABHEHUH.

INTAHUPYEMBIE PE3YJIbBTATBI OCBOEHHMS1 YYEBHOI'O KVYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM VYPOBEHbB) HA
YPOBHE CPEJJHEI'O OBILIEI'O OBPA30OBAHUIA

JINYHOCTHBIE PE3YJIBTATDBI
1) rpakIaHCcKOro BOCHMTAHMSA:

Cc(OPMHUPOBAHHOCTh  TPAKAAHCKON MO3UIMM  OOydYaroIlerocss Kak aKTHMBHOTO U
OTBETCTBEHHOT'0 4JIEHa POCCUICKOro 0OIIecTBa, MPEACTABICHHE O MaTeMaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3JIMYHBIX CTPYKTYp, SBIEHUH, MpOIeayp TIpakJaHCKOTO oOliecTBa
(BBIOOPBI, OMPOCHl M APYroe), YMEHUE B3aMMOJEHCTBOBATH C COLMAIBHBIMH HHCTHUTYTaMHU B
COOTBETCTBUU C UX (PYHKIMSAMHU U Ha3HAYCHHUEM;

2) NaTPHOTHYECKOT0 BOCIIMTAHUS

c(OpMHUPOBAHHOCTh POCCUMCKON I'pa)IaHCKOW MACHTUYHOCTH, YBAXKEHHS K MPOIUIOMY U
HACTOAILLIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOILICHUE K JOCTHUKEHUSIM POCCHUUCKHUX
MaTeMaTUKOB M POCCUHCKON MAaTeMaTHYECKOW IIKOJIbI, UCMOJb30BAHUE ITUX JOCTH)KEHUU B

APYrux HaykKax, TEXHOJIOTHIX, C(I)Can OKOHOMUKH,

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSA:



OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pPOCCHHCKOrO0  Haponxa, Cc(HOPMHPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUSI, STHYECKOTO TIOBEACHUS, CBSI3aHHOTO C NMPAKTUYECKUM TPUMEHEHHUEM
JOCTYIKEHUN HAYKH W JACSITENbHOCTHIO YYEHOTO, OCO3HAHWE JIMYHOTO BKJIAJla B MOCTPOCHUE
YCTOWMYUBOTO OYAYIIETO;

4) 3CTEeTHYECKOr0 BOCIIMTAHUS:

JCTETUYECKOE  OTHOIIGHHWE K  MHpPY, BKJIIOYas  OCTETUKY  MaTEMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, pELICHWH, PpacCyKICHHH, BOCHPUUMYHUBOCTh K
MaTEMaTHYECKUM acCIIEKTaM Pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pu3HUecKOro BOCIIMTAHHUS:

c(OpPMHPOBAHHOCTh YMEHHUS MPUMEHATh MATEMaTUUECKUE 3HAHUS B MHTEPECax 3I0POBOTO
u Oe3omacHOro oOpasa *H3HH, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/0POBbIO (310pOBOE
nuTaHue, cOaaHCUPOBAHHBIN PEKUM 3aHITUN U OT/AbIXA, pEryJisipHas (pu3HuecKas aKTUBHOCTD),
(du3nUecKoe COBEPIIEHCTBOBAHUE MPH 3aHATUAX COPTUBHO-03JOPOBUTEIIBHON J€SITEIbHOCTHIO;

6) TPY/10BOT0 BOCIIUTAHUS

TOTOBHOCTH K TPYAY, OCO3HAHUE LIEHHOCTU TPYIOTIO0US, MHTEpEC K pa3Iu4HbIM cdepam
npodecCHOHaNBHOM JEesTeNbHOCTH, CBSI3aHHBIM C MAaTeMaTHUKON U e€ MPHIIOKEHUSIMU, YMEHUE
COBepIIaTh OCO3HAHHBIA BBIOOp Oyaymiedl mpodeccur H peau30BBIBATH COOCTBCHHBIE
JKU3HEHHBbIE TUJIaHbI, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH YKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU
MPAKTUYECKUX 3a7a4 MaTeMaTHUECKOI HAlpaBICHHOCTH;

7) 3KOJIOrH4€eCKOro BOCIIUTAHMA:

c(OPMUPOBAHHOCTh  DKOJIOTUYECKOW KYABTYphl, TOHUMAHHE BIHUSHHUS COIUATBHO-
HKOHOMUYECKUX IPOLIECCOB HA COCTOSIHME HIPHUPOJHOM M COLHMaNbHOM Cpeibl, OCO3HAHUE
I00AaNbHOTO  XapakTepa  OKOJOTMYECKUX  MpoOsieM, OpUeHTalus Ha  MpPUMEHEHHe
MaTeMaTUYeCKUX 3HAHUU JJIs pelIeHus 3a7ad B 00JIaCTU OKpYXKAloleh cpeibl, INIaHUPOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYXKArOLIEH Cpebl;

8) HeHHOCTH HAYYHOT'O MIO3HAHMSI:

C(OPMHPOBAHHOCTE  MHUPOBO33PEHMsI, COOTBETCTBYIOIIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHSI HAYKH U OOLIECTBEHHOW MPAKTHKH, TOHUMAHME MaTEMaTUYECKOM HayKH Kak chepsl
YeJIOBEYECKON NEATEIIbHOCTH, 3TANOB €€ pa3BUTHUS M 3HAUMMOCTH JUISl Pa3BUTHS LIMBHIIN3ALINH,
OBJIAJICHUE SI3bIKOM MaTEMATUKH M MaTEMaTUYECKON KyJIbTYypOl KaK CpPeJICTBOM IO3HAHMS MHUpa,

TOTOBHOCTb OCYILIECTBIISATh MPOEKTHYIO M UCCIEN0BATENbCKYIO I€ATEIbHOCTh HHIMBUIYaTbHO U
B TpyIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC NelCTBUS

Ba3oBble JJornueckue geiicTBUA:



BBISIBJISITH W XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKA MaTeMaTHYeCKUX OOBEKTOB,
MOHSTUM, OTHOIICHUH MEXIy TMOHATUSAMH, (QOPMYIUPOBATH OINpEAETCHUS TMOHATHUH,
YCTaHABIIMBATh CYIIECTBEHHBI NpPH3HAK KIACCU(PUKALNUUA, OCHOBAHUSA [UIsi 000OIIeHUS U
CpaBHEHUs, KPUTEPUHU ITPOBOJMMOIO aHAJIN3A;

BOCIPUHUMATh, (POPMYIHpPOBaTH U MPEOOPA3OBBIBATh CYXKICHHUS: YTBEPAUTEIbHBIE U
OTpUIATENIbHBIC, SAMHIYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,

BBIABJIATE MAaTCMATHUYCCKUC 3aKOHOMCPHOCTH, B3aUMOCBA3U W IPOTUBOPCUUA B q)aKTaX,
JAHHBIX, HAONIONEHUSX W  YTBEPXKACHUAX, Ipe/ylaraTb KpPUTEpUM ISl BBIABICHHUSA
3aKOHOMEPHOCTEH U IIPOTUBOPEUMI;

JiefaTh BBIBOJBI C MCIOJIb30BAHHEM 3aKOHOB JIOTHKH, JEAYKTHUBHBIX W HWHIYKTHUBHBIX
YMO3aKJIIOUYEeHNUH, YMO3aKJIIOUEHUH 110 aHAJIOTUH;

MIPOBOJMTH CAMOCTOSITEIILHO JIOKAa3aTeIbCTBA MATEMATUICCKUX YTBEPIKICHUU (IIpPSAMBIC H
OT TIPOTUBHOTO), BBICTPAMBATh AapPryMCHTAIUIO, MPHUBOAUTH IPUMEPHl H KOHTPIPUMEDHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHHS M BHIBOJIBI;

BbIOMpaTh CcHocoO peuieHus ydyeOHOW 3ahauu  (CpaBHMBAaTh HECKOJIBKO BapUaHTOB
peuieHus, BbIOMpaTh HauboJee MNOAXOASIIMM ¢ YYETOM CaMOCTOSTEIbHO BBIJCICHHBIX
KpUTEPUEB).

ba3oBble nccienoBareibcKue AeiCTBUA:

UCIIOJIb30BaTh BOIPOCH! KaK MCCIIEOBATEIbCKUN MHCTPYMEHT MO3HAHU, (OPMYIUPOBATH
BONPOCH], (UKCHPYIOIIME MPOTUBOpEUYHE, MpoOJeMy, yCTaHaBIMBaTh HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APT'YMEHTHUPOBATH CBOIO MMO3UIINIO, MHEHHE;

MPOBOJIUTh  CAMOCTOSITENIBHO  CIUIAHUPOBAHHBIM  3KCIIEPUMEHT, HUCCIEAOBAHUE TIO
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOTO OOBEKTa, SIBICHHS, IMPOIECCa, BBISBICHHUIO
3aBUCHUMOCTEN MeXTy 00bEeKTaMu, IBJICHUSIMH, TTPOIIECCAMH;

CaMOCTOSTENbHO (OPMYIHUPOBATh OOOOIIEHNS U BBIBOJBI MO Pe3ylbTaTaM MPOBEAEHHOTO
HaAOIIO/IEHUs], UCCIIEeIOBAaHUS, OIIECHUBATh JJOCTOBEPHOCTH MOJYYEHHBIX PE3YyIbTaTOB, BHIBOJAOB U
000011IeHHNI];

MMPOTrHO3UPOBATH BO3MOXKHOC PA3BUTUC ITPOLECCCA, 4 TAKKE BbBIABUTaTh IMPCAIIOJIOKCHUA O
€T0 pa3BUTHUHU B HOBBIX YCJIIOBUAX.

Pabora ¢ nnopmanmeii:

BBISIBJIATH Ile(bI/II_II/ITBI HH(bOpMaLII/II/I, JaHHBbIX, HGOGXOJII/IMBIX IJI1 OTBCTA HAa BOIIPOC U JJIA
pCUICHUS 3a1a4u;

BBIOMpaTh WHGPOpPMAIMIO M3 HUCTOYHHUKOB  PA3IMYHBIX THUIIOB, AaHaJIM3UPOBATb,
CUCTEeMATHU3UpPOBaTh W HHTEPHPETUPOBATH HH(OpPMALMIO pPa3IMYHBIX BHJIOB U  (QopM
[IPE/ICTABIICHHUS;

CTPYKTYpUpOBaTh  HMH(pOpMAIMIO, TPEACTaBIATh €€ B  pasauyHbIX  (opmax,
WITIOCTPUPOBATh IpadUuecKy;



OLICHUBATh HAAEKHOCTh MHPOpPMAIMM IO CAMOCTOATENbHO CHOPMYIMPOBAHHBIM
KPUTEPUSM.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUS
OO0uenne:

BOCIIPUHUMATh U (HOPMYJIMPOBATH CYKICHHS B COOTBETCTBUU C YCIOBHUSIMU MU ULEISIMH
oOmIeHus], SICHO, TOYHO, TPAMOTHO BBIpaXaThb CBOIO TOYKY 3PEHUS B YCTHBIX U MHUCHhMEHHBIX
TEKCTaX, JaBaTh IMOSICHEHUS [0 XOJy pEIICHUS 3aJadd, KOMMEHTHUPOBATh MOJYyYEHHBIN
pe3yJbTaT;

B X0Jle¢ OOCYKIeHUSl 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXJaeMOHl TeMbl, MPOOJIEMBI,
pemaeMoil 3a1auy, BBICKA3bIBATh MJEH, HALIEJICHHBIE HA MOMCK PELIEHMs], CONOCTaBISTh CBOU
CYXKICHHS C CY)KIEHUSMHU IPYTHX YYaCTHUKOB JMajora, oOHapyXHBaTh pPa3jiHyuue U CXOJICTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTIACHS, CBOU BO3PAKCHUS;

NPpEACTAaBIATL PE3YJbTaTbl PCHICHUA 3aJadd, SKCIICPUMCHTA, HCCIICAOBAHUA, IIPOCKTA,
CaMOCTOATENIFHO BBIOMpATh (opMar BBICTYIUICHHS C y4ETOM 33/4a4 TNPE3CHTAMH |
0COOEHHOCTEHN ayAUTOPHH.

PerynsiTuBHbIe YHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUSA
Camoopranu3amnus:

COCTABJIATh IUIaH, AJTOPUTM pELICHUs 3aJjaud, BBIOMpATh CIIOCOO peleHHs ¢ y4€ToM
UMEIOLINXCSA PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATh
BapUaHThI pelIeHUl ¢ yu€TOM HOBOW MH(pOpMALIUH.

CﬂMOKOHTpOJ’IL, AMOLMOHANbHBIA HHTEJLJIEKT:

BJIAJICTh HABBIKAMU MMO3HABATEIHHOM pedIeKCHH KaK OCO3HAHHUS COBEPIIAEMBIX JCHCTBUN
U MBICIUTENbHBIX TPOIECCOB, WX pPe3yabTaToOB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOIIEcca U pe3ysbTaTa pelleHns MaTeMaTUIeCcKoH 3a1auu;

IPEABUACTh TPYAHOCTH, KOTOPBIE MOIYT BO3HHUKHYTH IPH DPEIICHHH 3aJa4d, BHOCUTH
KOPPEKTHBBI B J€SITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENLCTB, JAHHBIX, HAM/IEHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OILICHUBATh COOTBETCTBUE PE3YyJIbTaTa LEIH U YCIOBUSAM, OOBSICHATh MPUUNHBI JOCTHKECHUS
WIM HENOCTH)KEHHUS pe3yJbTaTOB JAEATEeIbHOCTH, HAaXOOUTh OIIMOKY, JaBaTh OLEHKY
nprOOPETEHHOMY OTIBITY.

CoBMmecTHan ACATECIbHOCTD:

MOHUMATh M WCIOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW U WHIUBUIYATbHOU pabOTHI MpH
pPEIICHUN y’—Ie6HI)IX 3aga4, I[PUHHUMATb LCJIb COBMECTHOU ACATCIIBHOCTH, IIJIAHUPOBATH
OpPTaHM3AIMI0 COBMECTHOW paboThl, pacmpeleniaTh BUABI padoT, TOTOBAapUBATHCS, OOCYKIATh
MIPOIIECC U PE3YNbTAT paboThl, 00001IaTh MHEHUST HECKOIBKHX JTFOJICH;

y4acTBOBaTh B TPYMIOBBIX (hopmax paboThl (0OCYXIeHHS, 0OMEH MHEHHMH, «MO3TOBbIC
IITYpMBbI» W HWHBIE), BBIIOIHATH CBOIO 4acTh pabOTHl M KOOPAMHHMPOBATH CBOU JEHCTBHUS C



IPYTMMH YJICHaMHd KOMAaHJbI, OLEHWBAaTh KayeCTBO CBOETO BKIAAa B OOIMUN MPOIAYKT TIO
KpuTepusm, chOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

MNPEJIMETHBIE PE3YJIBTATHBI

K xonmy oOyuenuss B 10 kJjacce oOydarOIIMICS TOJYYHT CICAYIONIME MPEAMETHBIC
pe3yNbTaThl MO OTACIBHBIM TeMaM palboueill MporpaMMbl y4eOHOro Kypca «Anredpa u Havana
MaTeMaTHYECKOT0 aHalIu3ay:

Yuciia 1 BbIYUCICHUSA:

CBOOOIHO OMEPUPOBATH MOHITHSIMH: PAIMOHATBLHOE YHCIIO, OECKOHEUHAs! MEePHOINICCKast
Ipo0b, MPOLEHTHI, UPPALMOHATIBLHOE YHCIIO, MHOXKECTBA PAIlMOHAJBHBIX U JEHCTBUTEIBLHBIX

qucel, MoaYyJIb JICCTBUTEIIEHOIO qucia,

IPUMEHSTH IpOOU U MPOLEHTHI 1JIsl PELLIEHUs IPUKIIAJHbIX 337a4 U3 Pa3IM4HbIX OoTpaciei
3HAHUU U pealbHOM KU3HHU;

IMPUMCHATDb HpI/I6J'II/I)KéHHBIe BBIUUCJICHUA, IIpaBUJIa OKPYTJICHUA, NPUKUAKY W OLCHKY
pe3yibTara BLI‘IHCJ'ICHPIIZ;

CBOOOZHO OMNEpUpPOBATh TOHATHEM: CTEMEHb C IIeNbIM II0Ka3aTeleM, HCIOIb30BaTh
MOIXOJANIYI0 (POPMY 3aIUCH JEHCTBUTEIBHBIX YHCEN JUIS PEIICHHUS MPAKTHYCCKUX 3a7ad U
MPEJICTaBICHUS JaHHbBIX;

CBOOOIHO OMEPUPOBATH MOHATHEM: apU(PMETUUECKUN KOPEHb HATYpPaJIbHOM CTETEHU;

CBO6OI[HO ONCpHUpPOBaATh NOHATUCM: CTCIICHL C PAllUOHAJILHBIM IMOKAa3aTCIICM;

CBOOOJTHO ONEpUPOBATh TMOHATHSIMH: JoTapu(dM YHCIa, JECATHYHBIE W HATypalbHbIC
J0rapuQMmsl;

CBOOOJTHO ONEpUpPOBaTh MOHATUAMHU: CHHYC, KOCHHYC, TaHI€HC, KOTAaHI€HC YHCIOBOIO
apryMeHra;

OIIEPUPOBATH MOHATUAMHU: APKCUHYC, ADKKOCHHYC U apKTAaHI'€HC YHCIOBOIO apryMeHTa.
YpaBHeHUsS H HEPABEHCTBA:

CBO60I[HO OIICpHUPOBATH MOHATUAMU: TOXKIACCTBO, YPABHCHUC, HCPABCHCTBO, PABHOCUJIBHBIC
YpaBHCHUA U YPaBHCHUA-CIICACTBUSA, PaBHOCHUJIBHBIC HEPABCHCTBA,

MIPUMCHATE pPA3JIMYHBIC MCTOABbI PEHIICHHA pPalUOHAJIIBHBIX U JIpO6HO-paIII/IOHaJ'II)HBIX
ypaBHeHI/II\/'I, MPUMCHATH METOA HHTCPBAJIOB JJIsA PCUHICHUA HCPABCHCTB,

CBOOOJIHO OIEPUPOBATh MOHATUSIMH: MHOTOWIEH OT OJHOW TNEPEeMEHHOW, MHOTOUICH C
HENbIMU KOO PUIIMEHTaMH, KOPHHU MHOTOYICHa, MPHUMEHSTHh JeJeHHEe MHOro4YwieHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMmy be3y u reopemy Bueta 11 penenus 3anay;

CBOOOJIHO OIEpUPOBATh TOHATHSMHU: CHCTEMa JIMHEHWHBIX YypaBHEHUH, MaTpHIIa,
ONpeNeUTEeNb MaTpullbl 2 X2 W ero T'e€OMETPUYECKHH CMBICT, HCHOJb30BaTh CBOMCTBA
omnpenenuTens 2 X 2 s BBIYMCICHUS €ro 3HAY€HUs, IPUMEHATh ONPEACINUTENN IS pEelIeHUs



CUCTEMBI JIMHEHMHBIX YPAaBHEHUH, MOJCIMPOBATH PEAIbHBIE CUTYallUH C IIOMOIIbIO CUCTEMBI
JUHEHHBIX YPABHCHMM, HCCIENOBaTh IIOCTPOEHHBIE MOJEINM C IIOMOLIBIO MAaTpHILl U
OIIPEEIUTENEH, HHTEPIIPETUPOBATH ITOJYYEHHBIN PE3yJIbTaT;

UCTIOJIb30BaTh CBOMCTBA JCHCTBUI ¢ KOPHSAMH JUISI TPeoOpa30oBaHus BRIPAKEHHIA;

BBITIOJIHATH HpCO6p330BaHI/I$I YHUCIOBBIX BBIpﬁ)KCHHfI, coAcpKamunx  CTCIICHU C
panrOHAJIBHBIM IIOKA3aTCIICM,

UCIIONIb30BAaTh  CBOMCTBAa JorapudmoB g mpeoOpa3oBaHUsd — JOrapuGMUUECKUX
BBIPAXKEHUI;

CBO60,I[HO OIICPUPOBATDH IIOHATHUAMMU: HppalMOHAJIbHBIC, IIOKa3aTCJIbHbIC u
JIOI‘apI/I(bMI/IquKI/Ie YpaBHCHU, HAXOAUTh UX PCHICHHA C IMOMOIIBIO PABHOCUJIBHBIX NCPEXOJ0B
HJIN OCYHICCTBIJIAA IIPOBEPKY KOpHeﬁ;

OPUMEHSATh  OCHOBHBIE  TPUTOHOMETpHUYecKHue  GopMyibl Ui [peoOpa3oBaHus
TPUTOHOMETPUYECKUX BBIPAKECHUM;

CBOOOZHO ONEpPUPOBATH IOHSATHEM: TPUTOHOMETPUYECKOE YpaBHEHHME, MPUMEHSITDH
HE00X0auMBbIe (POPMYITBI TSl PEIICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHHUIA,

MOACIIUPOBATE PCAJIbHBIC CHUTyalMM Ha A3bIKC anre6pLI, COCTaBJISITb BBIPAKCHUA,
yYpaBHEHHsI, HEPAaBEHCTBA II0 YCJIOBUIO 3a/iayd, WCCICIOBATh IOCTPOCHHBIC MOJEIU C
UCIIOJIb30BAHUEM allfapaTa aireOpsi.

DOyHKIUUHN U TPaQUKH:

CBOOOJHO ONEpUpOBaTh MOHATUAMU: (QYHKIHUS, CHOCOOBI 3alaHus (YHKIMH, B3aUMHO
oOpaTHble (QYHKIMM, KOMHOO3ULIMS (YyHKUUN, rpaduk (QYHKIMH, BBINOIHSITH AJIEMEHTapHbIE
npeoOpa3oBaHus rpadukoB GyHKINH;

CBOOOJTHO ONEepUpOBaTh MOHATHSAMU: 00JACTh OMNpEAETeHHs M MHOXKECTBO 3HAYCHMH
GbyHKIMY, HyIU (YHKIUHU, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJHO ONEpPUPOBATH MOHATHSMH: UYETHBIE W HEYETHbIE (QYHKIMH, MEPUOJUYECKHE
(GYHKLIUH, TPOMEXKYTKM MOHOTOHHOCTH (YHKLUH, MaKCUMyMbl W MHHUMYMBI (YHKIHH,
HauOoJIbIlIee U HaMMEHblIee 3HaueHne QYHKIIUU Ha IPOMEKYTKE;

CBOOOJHO ONEpUPOBATH MOHATHSIMH: CTENEHHas (YHKIUS C HATypaJbHbIM M ILEJbIM
noKasaresnemM, rpa@uk CTeleHHOW (YHKIMM C HaTypalbHBIM U IIEJbIM IOKa3aTeleM, rpadux
KOPHS N-0 CTETeHH KaK (QYHKIIUM 0OpaTHOM CTENEeH! C HaTypalbHbIM MIOKa3aTeleM;

ONEepUpOBATh MOHATUSAMH: JIMHEHHas, KBaJgpaTHUHas M JApOoOHO-IMHEHHas (QYyHKIUH,
BBITMIOJHATH 3JIEMEHTAPHOE UCCIIEIOBAaHUE U TOCTPOCHUE UX TPAPUKOB;

CBOOOJHO ONEpUPOBATh MOHATUSAMU: MOKazaTeibHas W jorapudmuueckas QyHKIUH, UX
CBO¥CTBA U IrpaduKu, UCIIOIB30BaTh UX I'padUKH JUISl pEIICHHUs YPaBHEHUIA;

CBOOOJTHO OIEPUPOBATH IMOHATUSMHU: TPUTOHOMETPHUYECKAs OKPYKHOCTb, ONpEIeNICHHE
TPUTOHOMETPUUYECKUX (PYHKLIUI YUCIOBOIO apryMEHTa;



UCIIONIb30BaTh TrpapuKu (YHKIUI [UIsI MCCIENOBAaHUS MPOIECCOB M 3aBUCHUMOCTEH INpHU
pelleHnn 3aja4y U3 APYrux y4eOHBbIX MPEAMETOB U PEaJbHOM KM3HU, BBIpaxaTh (GopMylaMu
3aBUCUMOCTH MEXKy BETMUMHAMY;

Havyana maTeMaTH4eCKOro aHaJIM3a:

CBOOOJHO ONEpPHPOBATh MOHATHUSAMH: apH(MeTHUecKass M TeOMEeTpUYecKas MPOrpeccus,
OecKkOHEYHO yObIBaroIlasi FreOMETpUUEcKas MPOrpeccusi, TMHEHHBIA 1 SKCIIOHEHIIMABHBIN POCT,
(dopMyIa CI0XKHBIX MPOLIEHTOB, UMETh IPEACTABICHNE O KOHCTAHTE;

MCII0JIb30BaTh IIPOIPECCUU JUISl PELIEHMSI pEAJIbHBIX 3a]1a4 IIPUKJIAJHOTO XapaKTepa;

CBOOOJHO  OMEpUPOBATH  MOHATHUSIMU:  IIOCJIEOBATENBHOCTb,  CIOCOOBI  3aJaHUs
[I0CJIEI0BATEIbHOCTEN, MOHOTOHHBIE U OTPAHUYEHHBIE [TOCIEA0BATEILHOCTH, TOHUMATh OCHOBBI

3apOXKACHUA MATCMATUYCCKOI'O dHAJIM3a KaK aHaJInu3a OECKOHEYHO MaJIbIX,

CBOOOIHO ONEpPHPOBaTh MOHATHAMHU: HETPEPBIBHBbIE (YHKIMH, TOUYKH pa3pbiBa Trpaduka
¢byHKIMH, acCHMOTOTH Tpaduka GyHKIHIH;

CBOOOJTHO OMEpPHPOBATh MOHATHEM: (YHKIHS, HETpephiBHAs HA OTpe3Ke, NMPUMEHSATH
CBOICTBA HETIPEPBIBHBIX (DYHKIUH ISl pEIICHHS 3a/1a4;

CBOOOMHO OIEPHPOBATh TMOHATHSIMH: TIepBas W BTOpas MPOHM3BOJAHBIC (YHKIIUH,
KacaTenbHas K rpa@uky QpyHKUIUU;

BBIYUCIIATh IIPOU3BOJAHBIE CYMMBI, NPOU3BEACHUSA, YaCTHOIO M KOMIIO3HLIMHM JABYX
(GyHKIMH, 3HaTh MPONU3BOJHBIE AIEMEHTAPHBIX (PYHKIINH;

HUCIIOJIBb30BaATh FGOMCTpI/I‘IeCKI/Iﬁ nu (1)I/I3I/ILIeCKI/II\/'I CMBICJI HpOHSBOI{HOfI JJIS peHleHI/ISI 3aaa4.
MHo:kecTBa M JIOTHKA:
CBOOOJHO OTEPUPOBATH MOHATUSMU: MHOKECTBO, ONEPALIUU HaJl MHOKECTBAMU;

MCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapar Ul ONMCaHUS PEAJbHBIX MPOLECCOB
U SIBJIGHUH, IPY PELIEHUH 3a/1a4 U3 JPYruX y4eOHBIX MPEeMETOB;

CBOOOJTHO OIEPUPOBaTH MOHATUSAMHU: ONpEAETIeHUE, TeopeMa, YpaBHEHHUE-CIIEeICTBUE,
CBOICTBO MaTeMaTH4YecKOoro OOBEKTa, JO0Ka3aTelbCTBO, PAaBHOCWIbHBIE ypaBHEHUS U
HEPABEHCTBA.

K konny o6ydyenuss B 11 kJacce oOyyaromuiicss MOMY4YUT CJENYIOLIUE TpPEAMETHbBIE
pe3yibTaThl 10 OTJAEJIBHBIM TeMaM pabodeil mporpaMmsl yueOHOro Kypca «AnreOpa ¥ Hadana
MaTEMaTUYECKOr0 aHAIINU3ay:

Yuciia 1 BLIYMCJIEHUA:



CBOOOJHO OMEpUPOBATh MOHATHUSAMU: HATypalbHOE U II€JI0€ YHUCIO, MHOXECTBa
HaTypaJbHBIX U LEIbIX YUCEN, UCIOJIb30BATh MPU3HAKHU AeauMocTH 1enbix yncesn, HOJ u HOK
HAaTypaJbHBIX YUCCII IJIA pCHICHUA 3a/]a4, IPUMCHATH aJITOPUTM EBKJII/II[a;

CBOGOI[HO ONCpHUPOBATh MMOHATHEM OCTATKa IO MOAYJIIO, 3alIMChIBATh HATYPAJIbHBIC YUCJIa
B pa3JIMYHBIX ITO3UIUOHHBIX CUCTEMaxX CHHUCIICHHA,

CBOOOJHO OINEPUPOBATh MOHATHAMH: KOMILJIEKCHOE YHCIO M MHOMXECTBO KOMIUIEKCHBIX
YHCeNl, IPEICTABIATh KOMIUICKCHBIC YHCTIa B aNreOpandecKoil U TPUTOHOMETPUUIECKOU (opme,
BBIMOJHATH apu(MeTHUYECKe ONepaluy ¢ HUIMH U U300paxaTbh Ha KOOPAMHATHOMN MIIOCKOCTH.

YpaBHeHNsI M HEPABEHCTBA:

CBOGOI[HO OIICpHUPOBATH TIOHATHUSAMMU: HppalnnOHaJIbHBIC, IIOKa3aTCIIbHBIC u
norapn(bMqucm/Ie HCPABCHCTBA, HAXOAUTDb UX PCIICHUSA C IIOMOIIBIO PABHOCHUJIBHBIX IIEPEXOJ0B;

OCYLICCTBJIATD OT60p KOpHeﬁ IIpU pCHICHUH TPUTOHOMCETPUUICCKOTO YPABHCHUS;

CBO60,I[HO OIICPHUPOBATL IIOHATHCM TPUTIOHOMETPHYCCKOC HCPABCHCTBO, IMIPUMCHATH
HeO6XO,I[I/IMHe (bOpMy'J'IBI U1 PCHICHHA OCHOBHBIX THIIOB TPUT'OHOMETPHYCCKHUX HCPABCHCTB,

CBO60,I[HO ONCpUPOBATh IMOHATHAMHU: CUCTEMA U COBOKYITHOCTDH ypaBHeHI/Iﬁ U HCPABCHCTB,
PAaBHOCHUJIBHBIC CUCTCMBI U CUCTEMBI-CIICACTBUA, HAXOAUTH PCHICHUA CUCTCMbI U COBOKYHHOCTefI
paluOHAJIbHbIX, HPPAOIUOHAIIBHBIX, IIOKA3aTCJIbHbBIX H JIOFapI/I(bMI/I‘ICCKI/IX ypaBHeHI/Ifl n

HEPABEHCTB;

peiiatb pPanHuOHAIBHBIC, HWPpAlUOHAIBHBIC, ITOKAa3aTCIbHBIC, JIOFapI/I(i)MI/I‘IeCKI/Ie u
TPUTOHOMCTPHUYCCKUC YPABHCHUS U HCPABCHCTBA, COACPIKAIINEC MOAYJIN U ITApaMCTPHhI;

MMPUMCHATDH Fpa(I)I/I‘-IeCKI/Ie MCTOAbI IJId PCIICHUA ypaBHeHI/Iﬁ " HCPABCHCTB, a4 TAKIKC 3a/1a4
C IapaMCTpaMu;

MOZACIIMPOBATL PCAJIBHBIC CHTyallUM Ha A3bIKC anre6pLI, COCTaBJISITb  BBIPAKCHU,
YpaBHCHHA, HCPABCHCTBA M HX CHCTCMbI IO YCJIOBUIO 3aJadyu, HCCICAOBATH IOCTPOCHHBIC
MOZCIIN C UCIIOJIb30OBAHUEM alllrapara anre6pbl, HUHTCPpHIPETUPOBATH HOJ'IY‘ICHHHﬁ pe3yJIbTaT.

DOyHKUUM U rpadpuku:

CTPOUTH TPapUKU KOMIO3UIMU (YHKIMN C TMOMOIIBIO 3JEMEHTApHOTO HCCIEIO0BAaHUS U
CBOWCTB KOMITO3UIINH JABYX (DYHKITHIA;

CTPOUTH TeoMeTpHuueckre 00pa3sl ypaBHEHUH 1 HEPABEHCTB HA KOOPIAUHATHOM MIIOCKOCTH;
CBOOOJTHO OTIEPHPOBATH MOHATHAMMU: TpaUKU TPUTOHOMETPUUECKUX (DYHKIIHIA;
NPUMEHATHh QYHKIMM I MOJICTUPOBAHMS U UCCIIEIOBAHUS PEAbHBIX MPOLIECCOB.
Hayana maTeMaTH4eCKOro aHaJIM3a:

UCIIOJIb30BaTh TMPOM3BOJHYIO JUISl HCCIEeNOBaHUS (QPYHKIMM HAa MOHOTOHHOCTh H
JKCTPEMYMBI;



HAXOJHUTh HauOOJbIIIee U HAaUMEHbIlIee 3HaYeHUs (PYHKIIUK HEMPEPHIBHON Ha OTPE3KE;

HCIIOJIB30BATh IMPOU3BOAHYIO JISI HAXOXACHHA HAWJIYUIICTO PCHICHHA B IMPUKIIAAHBIX, B
TOM YHCIIE COLMAIBFHO-3KOHOMHUYECKHX, 3a7adax, IS ONPEIEIEHHs CKOPOCTH M YCKOPEHHUS
nporiecca, 3aJaHHoro GopMysoil nim rpaguKoM;

CBOOOIHO OIIEPUPOBATh TMOHATHIMHU: IIEPBOOOPa3Hasi, ONPEACIEHHBIN HHTETPaJI, HAXOAUTh
EpBOOOPA3HbIE AJIEMEHTAPHBIX (YHKIHMHA M BBIYHCIATH HHTErpai mo ¢opmyne HproToHa-
Jleitbunma;

HaxoAuTh IJIOIaau IIJIOCKUX q)HI‘yp 1 00BEMEBI TEJI C MMOMOIIIBIO MHTCIPAJIA,

UMETh MPEJICTABICHHE O MATEeMaTHYEeCKOM MOJCIHPOBAHUM HA TpPUMEpPE COCTABJICHUS
muddepeHINaTbHBIX YPaBHEHHI,

peiiaTth MPUKIAAHBIC 3aJa4i, B TOM YHUCJIC COUUAJIbHO-3KOHOMHNYECCKOIO U (1)I/I3I/II-IGCKOFO
XapakTepa, CpeaACTBaMH MAaTCEMATHUYCCKOI'O aHaJIn3a.

TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne HaunmeHnoBaHue pa3ziesioB U TEM MIPOrpaMMbl KonnyectBo yacoB
/1 Bcero Konrponsnsie [IpakTrueckue
paboThI paboThI
1 MHOXECTBO JICHCTBUTEIBHBIX YHCE]L. 24 1
Muorousnensl. PalinoHnanbHble ypaBHEHUS U
HepaBeHCTBA. CHCTEMBbl TUHEHHBIX YPaBHEHUN
2 Oynkuuu u rpaduku. CreneHHas QyHKIHS C 12 1
LeJIBIM [TOKa3aTeseM
3 Apudmernueckuit KOpeHb N-0il CTENEHH. 15 1
HppauyroHanbHble ypaBHEHUS
4 [ToxazarenbHast pyHnkuus. [lokazarenabHbie 10 1
ypaBHEHHUS
5 Jlorapudgmuueckas Gpynkius. Jlorapupmuueckue 18 1
ypaBHEHHS
6 TpuronomeTpruyeckue BIPaXKEHUS U ypaBHEHUS 22 1
7 [TocnenoBaTeTbHOCTH M POTPECCUM 10 1
8 HenpepriBabie pynkiuu. [IponsBoanas 20 1
9 [ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS 5 2
3HaHUHI
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
11 KJIACC

Ne HanmenoBanue pa3aciioB U TCM KoauuectBo yacoB 3HeKTp0HHBIe



/T MPOTPaMMBI Bcero  Kontposbnsie [IpakTuueckue o0OpazoBarelb!

paboThI paboThI
1 MHccnenoBanue QyHKIHI ¢ 22 1
MIOMOIIBIO TTPOU3BOTHON
2 IlepBooOpa3Has u UHTETpAI 12 1
3 I'paduxu Tpuronomerpuueckux 14 1
¢dbyskuii. TpuroHoMerprueckue
HEpaBEHCTBA
4  HppanvoHalbHEIE, 24 1
MOKAa3aTeIbHbBIE U
JOrapu(pMHUECKUEC HEPABEHCTBA
5 KowmmekcHble yncia 10 1
6 HarypanbHble u 11enbIe Yucia 10 1
7 Cucrembl palliOHAIbHBIX, 12 1
UPPAIMOHATILHBIX TIOKA3aTEeIBHBIX
U JIorapu(PMUYECKUX YPaBHECHUI
8 3agauu c mapameTpamu 16 1
9 TIloBTopenue, 0600IICHUE, 16 2
CUCTEMAaTH3AIHSI 3HAHHHA
OBIEE KOJIMYECTBO UACOB 136 10
[10 ITPOI'PAMME
MOYPOUYHOE INIJTAHUPOBAHHUE
10 KJIACC
Ne Tema ypoka [ara n3yuyenus
/1 Bcero KonTtponsHbie
00THI
1 MHuoxecTBO, onepaluy HaJl MHOKECTBAMHU U MX 1
CBOWCTBa
2 Jlmarpammsbl Diinepa-BeHnna 1

3 IIpumeHeHHE TEOPETUKO-MHOKECTBEHHOTO anmapata 1
U1 pelIeHus 3a1a4

4 PamumonanbHble yncia. OObBIKHOBEHHBIE U lecsITUUHbIE 1
IpoOu, MPOLIEHTHI, OECKOHEYHBIE IEPUOTNICCKIE
napobu

5 PammonaneHble uncna. OOBIKHOBEHHBIE U JecaTuuHble 1
IpoOu, MPOIIEHTHI, OECKOHEYHBIE IEPUOTNICCKIE
npobu

6 Ilpumenenue apoGei U MPOLIEHTOB IS PELICHUs 1
MIPUKIIAQIHBIX 33124

7 Ilpumenenue npo6eil ¥ MPOLEHTOB JIJIsl PEIICHUS 1
MPUKIIAJHBIX 33124

8 JlelicTBUTEIbHBIC YHCia. PallMOHANBHBIC U 1
HWppalMOHAIIbHBIC YHCIIa

9  ApudmeTndeckue omepaIiu ¢ IeHCTBUTSIIEHBIMU 1
YUCIaMHu

10 Momynb AEMCTBUTEIHLHOTO YHCIIA U €TO CBOHCTBA 1



n/n

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

Tema ypoka

[TpubnuxEHHbBIE BEIYMCIICHUS, TPABHUIIA OKPYTIICHHUS,
IIPUKUIKA U OLEHKA PE3YyJIbTaTa BEIYACICHUM

OCHOBHBIE METO/bI PELLIEHU LIEbIX U IPOOHO-
palOHAIbHBIX YPABHEHUN U HEPABEHCTB

OCHOBHBIE METO/BI PELIECHUS LIENBIX U IPOOHO-
palMOHAIbHBIX YPABHEHUI U HEPABEHCTB

OCHOBHBIE METO/bI PELLIEHUS LIEIbIX U IPOOHO-
palMOHAIbHBIX YPABHECHUN U HEPABEHCTB
MHorowieHsl OT OAHON NepeMEHHOU. [lenenue
MHOIO4JIEHa Ha MHOTO4JIEH ¢ ocTaTkoM. Teopema besy
MHorousieHsl ¢ nenbiMu kodpdunuentamu. Teopema
Buera

Pemenne cucreM JTMHENHBIX ypaBHEHUN

Pemrenne cucreM TMHEHHBIX YpaBHEHUN

Martpuna cucTeMsbl JIMHEWHBIX YPAaBHEHUM.

Onpenenurtenb MaTPUILBI 2X2, €r0 TEOMETPUIYECKUI
CMBICII U CBOMCTBA; BBIYMCIICHUE €TI0 3HAUCHUS

Ornpenenurens MaTPUILLI 2X2, €r0 T€OMETPUIECKUI
CMBICJI U CBOMCTBA; BBIUYUCIICHUE €TI0 3HAYCHHUSI
IIpumenenue onpenennTens Uil pELIeHNs CUCTEMBI
JIMHEWHBIX YPABHEHUHN

Pemenue npukiaaHbIX 3aa4 ¢ HOMOIIbIO CUCTEMBbI
JIMHEWHBIX YPaBHEHUN

Pemenne npukiaaHbIX 3aa4 ¢ TOMOIIBI CUCTEMBbI
JIMHEWHBIX YPABHEHUHN

Kontponbnas padota: "PanronanbHupie ypaBHEHHS U
HepaBeHCTBA. CHCTEMBl IMHENHBIX YpaBHEHUN"
@OyHK1M, criocoObl 3a1anus GyHKuU. B3anMuo
oOpatubie pyHkiuu. Kommosunus GyHKIAN
I'paduk Qynakmu. InemeHTapHbIe TPEOOpPa30BAHUS
rpaduKoB PyHKIIHIA

OO6nacTp ornpeieneHuss 1 MHOXKECTBO 3HAUCHHI

¢yukun. Hynu dynkuuu. IpomexyTku 3HaKk
IIOCTOSIHCTBA

Yéruble 1 HeuéTHbIEe pyHKuuu. [lepuoanueckue
¢byskuu. [IpoMexyTKu MOHOTOHHOCTH (DYHKIIUN
MaxkcuMymbl 1 MUHUMYMBI QyHKnu. Haubosbiee u
HaMMEHblIIee 3HaueHne (PYHKIIMH Ha TIPOMEXYTKE
JluneiiHas, KBaJpaTHyHasi U IPOOHO-TUHEHHAS
byHKIIIT

DneMeHTapHOe UCCIIeJOBaHNE U TOCTPOCHKE TpaduKOB
TUX PYHKUIUH

DneMeHTapHOE UCCIeI0BaHuEe U IIOCTPOCHUE rpauKoB
3TUX QYHKITUN

Jara n3ydenus

Bcero

KonTtposnbHbie
00THI



n/n

33
34
35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52
53
54
55
56

57

Tema ypoka

CreneHsb ¢ 1IETBIM TOKa3arenaeM. buaom HerotoHa
CreneHsb ¢ 1IETBIM ITOKa3arenaeM. buaom HerotoHa

CrenenHast GyHKITUS C HATYPAIBHBIM H IIEITBIM
nokazatenem. E€ cBolicTBa u rpaduk

Kontponbnas padota: "Crenennas Gynkmnus. EE
CBOMCTBa U Tpaduk"

Apudmernieckuil KOpeHb HaTypaJIbHON CTENIEHH U €T0
CBOICTBa

Apudmerndeckuii KOpeHb HATYPAITbHOM CTETICHH U €T0
CBOMCTBA

[IpeoOpa3oBaHus YNCIOBBIX BBIPAKEHHUN, COACPIKAIIINX
CTEIIEHU U KOPHU

[Ipeobpa3oBaHus YMCIOBBIX BBIPAXKEHUIA, COJIEPKAIIIIX
CTENEHU U KOPHU

[IpeoOpa3oBaHus YNCIOBBIX BBIPAKECHHUN, COACPIKAIIINX
CTEIIEHU U KOPHU

Hppaumnonanbubie ypaBHeHHs. OCHOBHBIE METO/IbI
pELIECHHS UPPALMOHATIBHBIX YPaBHEHUI

Wppanmonanshble ypaBHeHNUs. OCHOBHBIE METO/IbI
peLICHUs UPPALMOHAIBHBIX YPAaBHECHUN

Hppaumnonansusie ypaBHeHHs. OCHOBHbIE METO/bI
pELICHHS UPPALMOHATIBHBIX YPaBHEHUI

PaBHOCHUIIbHBIE TIEpEXObI B PELICHUH
UPPaLMOHAIIBHBIX ypaBHEHUN

PaBHOCUIIBHBIE TIEPEXOBI B PELICHUN
MPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIIbHBIE TIEpEXObI B PELICHUH
UPPaLMOHAIIBHBIX ypaBHEHUI

PaBHOCUIIBHBIE TIEPEXO/BI B PELICHUT
MPPALMOHAIIBHBIX YPABHEHUN

CaoiicTBa ¥ rpa@uK KOpHS N-Oi CTENEHU KaK (PYHKIMH
00paTHOM CTENEHH ¢ HAaTypalbHbIM [TOKa3aTeIeM

CoiicTBa U rpaduk KOpHS N-0i CTENEeHU KaK (QyHKIUN
0o0OpaTHOM CTENEHU ¢ HaTypaJbHbIM MTOKa3aTeleM

KonTponbnas padora: "CBoiicTBa u rpaduk KOpHS n-
oil crenenu. MppaunoHaibHble ypaBHEHUS "

Crenens ¢ palMoOHaIbHBIM [TOKA3aTENEM U €€ CBOHCTBA
CreneHs ¢ pallMOHaJIbHBIM [TOKA3aTENEM U €€ CBONWCTBA
CreneHsb ¢ pallMOHaJIbHBIM [TOKA3aTENEM U €€ CBOWCTBA
IToka3zarenbHas GyHKIMA, €€ CBOMCTBA U rpaduk

Hcnons3oBanue rpaduka GyHKIUU A peIeHUs
YpaBHEHUI

Hcnons3oBanne rpaduka GyHKITUN A1 pEIICHUS

[EEN

N

Jara n3ydenus

Bcero

KonTtposnbHbie
00THI



n/n

58

59

60

61

62
63
64
65
66
67

68

69

70
71
72

73

74

75

76

77

78

79

80

81

82

Tema ypoka

YpaBHEHUH

[TokazaTenbHbie ypaBHeHUA. OCHOBHBIE METO/IbI
pelIeHNs TOKa3aTeIbHbIX YPaBHEHUN

ITokazarenbHble ypaBHEeHUSA. OCHOBHBIE METO/IbI
peLIeHuUs T0KAa3aTENIbHBIX YPAaBHEHUM

[TokazatenbHbie ypaBHeHU. OCHOBHBIE METO/IbI
pelIeHUs TOKa3aTeIbHbIX YPaBHEHUN

Kontponbnas padota: "[lokazarenbHas GyHKIIHS.
ITokazarenbHble ypaBHEHUS"

Jlorapudwm uncna. CoiicTBa jorapudma
Jlorapudwm uncna. CoiicTBa jorapudma
Jlorapudwm uncna. CoiicTBa jJorapudma
JlecsiTuuHBIE U HATYpaJIbHbIE JJOTapUPMBbI
JlecsiTuuHBIE U HATYpaJIbHbIE JJOTapUPMBbI

[IpeoOpa3oBaHue BEIPpAKECHHH, COIEPIKALTUX
Jorapudmpl

[IpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAILINX
Jorapu@msl

[IpeoOpazoBaHue BEIPpAKCHHH, COIEPIKALTIX
Jorapudmpl

Jlorapudmuueckas GpyHKIus, €€ CBOHCTBA U rpaduk
Jlorapudmuueckas GyHKIus, e€ cBOMCTBa U rpaduk
Hcnonb3oBanue rpaduka GyHKIMU A1 peLISHUs
ypaBHEHHHA

Wcnonb3oBanue rpaduka QyHKINN AJIs pEeLLICHUs
ypaBHEHUH

Jlorapudmuueckue ypaBHeHHsl. OCHOBHBIE METOIbI
pelieHus JorapuMUIEcKux ypaBHEHUN

Jlorapudmuueckue ypaBHeHus1. OCHOBHbIE METO/IbI
peleHust JorapupMHUUECKUX ypaBHEHUN

Jlorapudgmuueckue ypaBHeHHsl. OCHOBHBIE METOIbI
pelieHus JorapuMUIecKux ypaBHEHUH

PaBHOCHUIIbHBIE TTIEpEXObl B PELUICHUH
Jorapu(pMHUUECKUX YpaBHEHUN

PaBHOCHIIbHBIE TIEPEXOBI B PEIICHUHT
Jorapu(PMUIECKUX YpaBHEHUM

Kontponbnas padota: "Jlorapudpmudeckas GyHKIIHS.

Jlorapudmuueckue ypaBHeHHs"

CuHyc, KOCUHYC, TAHT€HC U KOTAHI'€HC YUCIOBOTO
apryMeHTa

CuHyc, KOCUHYC, TAHT€HC ¥ KOTAHT€HC YHCIOBOTO
aprymeHra

ApKcHHYC, apKKOCUHYC U apKTaHT€HC YHCIOBOTO

L

Jara n3ydenus

Bcero

KonTtposnbHbie
00THI



No Tema ypoka Jara n3ydenus

n/m Bcero KoHTtposbHbIE
00TBI

apryMeHTa
83 ApkcuHyC, apKKOCUHYC U apKTaHTE€HC YHCIIOBOTO 1
aprymMeHTa
84 TpuronoMmerpuyeckas OKpy>KHOCTb, OTIPEICTICHUE 1
TPUTOHOMETPHUYECKUX (PYHKIIHIA YHCIOBOTO apryMeHTa

85 TpuronoMerpuueckas OKpYKHOCTh, OIIPEICICHHIE 1
TPUTOHOMETPHUYECKUX (DYHKIIMH YHUCIIOBOTO apryMeHTa

86 OcHOBHBIC TPUTOHOMETPUYECKUE (HOPMYJITBI
87 OcHOBHBIC TPUTOHOMETPUYECKUE (HDOPMYJITBI
88 OcHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI
89 OcHoBHBIE TPUTOHOMETpUUYECKHE (HOPMYIIBI
90 IIpeoOpa3oBaHUE TPUTOHOMETPUUYCCKHX BBIPAKECHHIM
91 TIlIpeoOpa3oBaHUE TPUTOHOMETPUUYCCKHX BBIPAKECHHIH
92 TIlIpeoOpa3oBaHUE TPUTOHOMETPUUYCCKIX BBIPAKECHHIH
93 TIlIpeoOpa3oBaHUE TPUTOHOMETPHUYCCKHX BBIPAKECHHIH
94 PemieHue TPUrOHOMETPHYCCKUX YPaBHEHUH
95 PerieHne TPUrOHOMETPHYCCKUX YPaBHEHUH
96 PemieHne TPUTOHOMETPHYCCKUX YPaBHEHUH
97 PelieHne TPUrOHOMETPHYCCKUX YPaBHEHUH
98 Pemenne TPUTOHOMETPHUUECKUX ypaBHEHUI
99 Pemenne TPUTOHOMETPHUUECKUX ypaBHEHUI
100 Pemienuie TpUroHOMETPUYECKUX YpaBHEHUH

P P PR R RPRRRERRRPRRRRRRR

101 KontponbHas pabota: "Tpuronomerpuueckue
BBIPAKEHUS U TPUTOHOMETPUUECKHE YpaBHEHUS"

102 ITocnegoBaTeIbHOCTH, CIIOCOOBI 3aaHus 1
nociegoBaTenbHOCTE. MeToa MaTeMaTHYeCcKO
WHIYKITUN

103 MOHOTOHHBIE ¥ OTPAaHHYCHHBIE MTOCIIEIOBATEIHHOCTH.
HcTopus ananmsa 6€CKOHEUHO MaJbIX

[EEN

104 Apudmernyeckas mporpeccus
105 I'eomeTpuyeckas mporpeccus
106 beckoneyHo yObIBaroIIasi reOMETpPHUECKast MPOrpeccus

N

107 Cymma OeckoHEYHO yOBIBaIOIIEH reOMETPHUECKOM
pOTpPeccun

108 JIuHeWHHbII 1 SKCITOHCHIIMATBHBINA pocT. Uuco e. 1
dopmyra CIoKHBIX TPOIEHTOB

109 JIuneiiHbIi 1 SKCIIOHSHIIMATBHBIN pocT. Yucro e. 1
dopmyJia CIOKHBIX TPOLICHTOB

110 Vcrionmp30BaHue IPOTPECCHU IS pEIICHHS pealbHbIX 1
3a/1a4 MPUKJIAJTHOTO XapaKTepa

111 KontponbHas pabota: "IlocnenoBaTenbHOCTH U 1
nporpeccun”



No Tema ypoka
/11

112 HemnpepsiBHBIE ()YHKIIMU U UX CBOHCTBA

113 Touka pa3peiBa. ACUMITOTHI TpahuKOB PYHKIUI
114 CgoiicTBa pyHKIMI HEMIPEPHIBHBIX HA OTPE3KE
115 CgoiicTBa pyHKIMI HEMIPEPHIBHBIX HA OTPE3KE
116 Metoa MHTEPBAJIOB ISl PELICHUSI HEPABCHCTB
117 Meton uHTEpBaJIOB IS PEILICHUS HEPABEHCTB
118 Meroa HHTEpBAJIOB ISl PELICHUSI HEPABCHCTB

119 Ilpumenenue cBONCTB HENPEPHIBHBIX (PYHKIUH 1151
peuieHus 3a1a4d

120 [IpumeHeHre CBOMCTB HEMIPEPHIBHBIX (YHKIIHH IS
pelIeHus 3a1aq

121 TlepBas u BTOpasi MPOU3BOAHBIE (DYHKITHH

122 Omnpenenenue, reOMETPUIECKUIN CMBICT IIPOU3BOIHON
123 Onpenenenne, GU3NYSCKUN CMBICI POU3BOTHOM
124 YpaBHeHue KacatenbHOH K rpaduky GpyHKIHH

125 YpaBHeHue kacatenbHOH K rpaduky GyHKIHH

126 IIpou3BogHBIE STIEMEHTAPHBIX (PYHKITHIA

127 Ilpou3BoaHBIE 3JI€MEHTAPHBIX (PYHKITUIA

128 IlpousBogHast CyMMBI, IPOU3BEACHUS, YACTHOTO U
KOMIO3ULUH (PYHKIUI

129 IlpousBoaHast CyMMBbI, IPOU3BEAEHUS, YACTHOTO U
KOMITO3UIIUU (YHKITHH

130 [TponsBogHAsT CYMMBI, TPOU3BEICHHUS, YACTHOTO U
KOMITO3UIIUHU (DYHKITHIA

131 KontponbsHas pabota: "IIponsBonHas"

132 I[ToBTOpenue, 06001IeHNE, CUCTEMAaTH3aIUs 3HAHUH:
"VpaBHeHus"

133 IloBTOpenue, 0000IIEeHNE, CHCTEMATH3allNsT 3HAHHIA:
"OyHKIMN"

134 VtoroBast KOHTpoOJIbHas paboTa
135 HroroBast KOHTpoJIbHAs paboTa
136 [ToBTOpenwue, 06001IeHUE, CUCTEMATH3AIMS 3HAHU I
OBUIEE KOJIMYECTBO YACOB 10 ITPOTPAMME

11 KJIACC

Ne Tema ypoxka
n/m

1  IIpumeneHue mpou3BOJHON K HccaenoBaHUIO QyHKIMHI Ha 1

MOHOTOHHOCTB U 3KCTPEMYMBbI

2  IlpumeHeHHe MPOU3BOJHOM K HcceI0BaHUIO GyHKIMH Ha 1

MOHOTOHHOCTBH U 3KCTPEMYMBEI

[ N e e

N e e

Jara n3ydenus

Bcero KonTtposnbHbie
00THI

Bcero KoHTposbHble
paboTsl



n/n

10

11

12

13

14

15

16

17
18
19
20

21

22

23
24

25

Tema ypoka

[TpumeHeHne NpOU3BOIHON K UccenoBaHMIO QyHKIMIA Ha 1

MOHOTOHHOCTB U 3KCTPEMYMBI

[IpuMeHeHne MpoOM3BOTHON K MCCIe0BaHIO (YHKIMA Ha 1

MOHOTOHHOCTB U 3KCTPEMYMbI

[TpumeHeHne NpOU3BOIHON K HUccenoBaHuIO QyHKIMIA Ha 1

MOHOTOHHOCTBb U 3KCTPEMYMEI

[IpuMeHeHne MpoOM3BOTHON K MCCIe0BaHIO (YHKIMA Ha 1

MOHOTOHHOCTB U 3KCTPEMYMbI

Haxoxnenne HauboIbIIero 1 HAMMEHBIIETO 3HAYCHHUS
HENpephIBHON (DYHKIIUU HA OTPE3Ke

Haxoxxaenune HanOobIIero 1 HAMMEHbIIEro 3HaYeHU s
HEeNpPEepbIBHON (PYHKIIMU HA OTPE3KE

Haxosxienne HanOobIero 1 HAMMEHBIIIETO 3HAYCHUS
HENpephIBHON (DYHKIIUU HA OTPE3Ke

Haxoxxaenne HanOobIIero 1 HAMMEHbIIEro 3HAYeHU s
HEeNpPEepbIBHON (PYHKIIMU HA OTPE3KE

Haxosxnienne HanOobIero 1 HAMMEHBIIETO 3HAYCHUS
HENpephIBHON (DYHKIIUU HA OTPE3Ke

Haxoxxaenne HanOobIIero 1 HAMMEHbIIEro 3HAYeHU s
HEeNpPepbIBHON (PYHKIIMU HA OTPE3KE

[IpumeneHnne npou3BOTHOM ISl HAXO0XKACHUS
HAWJIYYLIEro pELICHUs B IPUKIAAHBIX 3a7a4ax

HpI/IMCHeHI/Ie HpOPI3BOI[HOI>i I HAaXOXIACHU A
HaWJIy4dlIero pCuICHUA B IPUKIAJHBIX 3aJavdax

[IpuMeHeHne MPOU3BOHON ISl ONPENEIEHUS CKOPOCTH
U YCKOpEHHsI Ipolecca, 3aaHHoro (GopMysion iu
rpaduxom

[IpuMeHeHne MPOU3BOHON ISl ONPEEIEHUS CKOPOCTH
U YCKOpEHHsI Ipolecca, 3aaHHoro (GopMysIon iu
rpaduxom

Kommnozumus pynkmmit

Kowmnozunus ¢pyHkimit

Komnozunus ¢yHkimit

I'eomeTpuueckue o6pa3pl ypaBHEHHUH HA KOOPAUHATHOM
IJI0OCKOCTH

I'eomerpuueckue oOpa3bl ypaBHEHUN Ha KOOPAWHATHON
IUIOCKOCTH

Kontponbras pabdota: "UccnenoBanue GyHKINMA ¢
MOMOIIIbIO TPOU3BOAHOM"

IlepBooOpazHasi, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX

IlepBooOpazHbie neMeHTapHbIX GyHKIMA. [IpaBuia
HaXO0XJACHUS [1epBOOOPa3HBIX

[TepBooOpasubie anemeHTapHbIX GyHKIMHA. [IpaBuna
HaXO0XKJICHUS MEPBOOOPA3HBIX

R

Bcero KoHTtponbHbIE
paboThI



n/n

26
27

28

29

30

31
32
33

34
35
36
37
38
39
40

41

42

43

44
45
46
47
48

49

50

51

52

53

Tema ypoka

NHurerpai. I'eoMeTpuyecKuii CMBICI HHTETpaa

Brruncnenue onpenenéHHOro nHTerpaia mo gopmyse
Herorona-Jleiibauna

Brrunciienue onpeneaéHHOro HHTErpajia mo Gopmyie
Herorona-Jleibauna

[TpuMmeHeHne HHTETpaia 1 HaXOXKACHUS TI0MaAeH
IJIOCKUX GUTYyp

HpI/IMeHCHI/Ie HHTErpaia s HaXO0XKIACHUA 00BEMOB
TrCOMCTPHUICCKUX TCII

[Tpumeps! pemenuii qudpepeHaaTbHbIX YpaBHEHHN
[Tpumeps! pemenuii qudepeHnaaTbHbIX YpaBHEHHN

MatemaTuueckoe MOJEINPOBAHUE PEATIbHBIX IIPOLIECCOB C
noMouIbio AuddepeHnnanbHbIX YpaBHEHUN

Kontponbnas padota: "[lepBoobpazHas u mHTErpan”

Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpaPuKu
Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpaPuKu
Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpaPuKu
Tpuronomerpuyeckue GyHKINH, UX CBOWCTBA U rpapuKu
Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U TpaPuKu

OT100p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUI €
MTOMOLIBI0 TPUTOHOMETPUUYECKON OKPYKHOCTHU

OT60p KOpHEN TPUTOHOMETPUUYECKUX YPABHEHHH C
MTOMOIIIBI0 TPUTOHOMETPUUYECKON OKPYKHOCTU

OT100p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUI €
MTOMOLIBI0 TPUTOHOMETPUUYECKON OKPYKHOCTU

OT60p KOpHEHN TPUTOHOMETPUUYECKUX YPABHEHHH C
MTOMOIIIBI0 TPUTOHOMETPUUYECKON OKPYKHOCTHU

Pemenue TPUTOHOMCTPHUYICCKUX HCPABCHCTB
Pemenue TPUTOHOMCTPHYCCKUX HECPABCHCTB
Pemenue TPUTOHOMCTPHUYICCKUX HECPABCHCTB
Pemenue TPUTOHOMCTPHYCCKUX HCPABCHCTB

Konrtponshas padora: "['paduku TpUrOHOMETPHUUECKUX
¢byskuil. Tpuronomerpuueckue HepaBeHcTBa"
OCHOBHBIE METO/BI PELIECHUS TTOKa3aTEebHbIX
HEPABEHCTB

OCHOBHBIE METOABI PELIEHUS TTOKA3aTENBHBIX
HEPaBEHCTB

OcCHOBHBIE METO/BI PELICHUS TTOKa3aTeNbHbIX
HEPABEHCTB

OCHOBHBIE METOABI PELIEHUS TTOKA3aTENBHBIX
HEPaBEHCTB

OcHOBHBIE METOBI PELICHUS JIOTapU(PMUIECKUX
HEPaBEHCTB

[EEN

N e

N

Bcero KoHTtponbHbIE
paboThI



n/n

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

Tema ypoka

OCHOBHBIE METO/IbI PEIICHUS JIOTapUPMHUUECKUX
HEPaBEHCTB

OcHOBHBIE METOBI PELICHUS JIOTapU(PMUIECKIX
HEPABEHCTB

OCHOBHBIE METO/IbI PEIICHUS JIOTapUPMHUUECKUX
HEPABEHCTB

OCHOBHBIE METO/IbI pELIEHUS UPPALIMOHAIIbHBIX
HEPABEHCTB

OCHOBHBIE METO/BI PELIEHUS UPPALIMOHAIbHBIX
HEPaBEHCTB

OCHOBHBIE METO/IbI pELIEHUS UPPALIMOHATIbHBIX
HEpPABEHCTB

OCHOBHBIE METO/BI PELICHUS UPPALIMOHATbHBIX
HEPaBEHCTB

I'padmueckue MeToAbl pelieHUs UpPAMOHATbHBIX
YpaBHEHUU

I'paduueckue MeTOIBI PEeICHUS UPPAITMOHATBHBIX
ypaBHEHUH

I'padmyeckue MeToabl peleHus MoKa3aTeabHbIX
YpaBHEHUU

I'paduueckue MeToabI pelIeHHs] MOKa3aTeIbHbIX
HEPABEHCTB

I'padmyeckue MeToap! pemeHus: JTorapupMUIecKux
YpaBHEHUU

I'padrueckue MeToabl pereHus JorapupMuIecKux
HEPABEHCTB

I'paduueckue MeTo bl pelIeHHs JOrapuPpMUUECKUX
HEPaBEHCTB

I'padnueckue MeToabl peleHus oKa3aTeNbHbIX U
JorapupMHUUECKUX ypaBHEHUN

I'paduueckue MeTo bl pelIeHNs TOKa3aTeIbHbIX U
Jorapu(MUUECKUX ypaBHEHUI

I'paduaeckue MeTombl pemieHns MoKa3aTeIbHbIX U
norapuMIUYECKUX HEPABEHCTB

I'padmyeckue MeToAbI pelieHus MOKa3aTeNbHbIX U
Jorapu(MHUIECKUX HEPABEHCTB

KonTponbhas pabora: "UppatmonanbsHele,
noKa3zaTesbHbIe U JJorapudmMudeckre HepaBeHcTBa"

KommekcHble uncna. Anredpandeckas u
TPUTOHOMETpHYECKast (POPMBI 3aMKMCH KOMIUIEKCHOTO
yucia

KommekcHble uncna. Anredpandeckas u
TPUTOHOMETpHYECKast (POPMBI 3aMKCH KOMIUIEKCHOTO
yucia

Bcero KoHTtponbHbIE
paboThI



n/n

75
76
77

78

79

80

81

82
83
84
85
86
87

88

89

90

91

92
93

94

95

96

97

98

99

100

Tema ypoka

Apudmerndeckre ornepanuy ¢ KOMILIEKCHBIMU YUCIIaMH
Apudmernieckre onepanu ¢ KOMITICKCHBIMHU YHCIaMH

N300pakeHre KOMIUIEKCHBIX YUCeN Ha KOOPAWHATHOM
IIJIOCKOCTH

I/I306pa)KeHI/IC KOMIIJICKCHBIX YHUCECJI Ha KOOp,I[HHaTHOfI
IIIIOCKOCTH

®opmyna Myaspa. KopHu n-o#i cTeneHu u3
KOMIIJIEKCHOT'O YHCIIa

®opmyna Myaspa. Kopuu n-oii ctenenu u3
KOMILJIEKCHOT'O YHUCIIa

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YU CECJI IJIA pCHICHUSA
(I)I/IBI/ILICCKI/IX U rCOMCTPHUYCCKHX 3aJlavd

Kontposbhas pabdora: "KomriekcHbie uncna"
HatypanbHble u 1iesbie uncna

HatypanbHble u 1ienbie uncna

[IpumeneHne TPU3HAKOB JIETUMOCTH IIENbIX YHCET
[IpumeHeHne TPU3HAKOB JIETUMOCTH IIENIbIX YHCET

[EEN

N

[IpuMeHeHne NpU3HAKOB AeIUMOCTH 1enbix yncen: HOJJ 1

n HOK

[Ipumenenue npusHaKoB aeauMocTy Henbix yucen: HOJ 1

u HOK

HpI/IMeHeHI/Ie MPU3HAKOB ACIIMMOCTH LECIIbIX YUCCII:
OCTAaTKH 110 MOAYJIIO

HpI/IMeHeHI/Ie MMPU3HAKOB ACIIMMOCTH LCIIbIX YHUCCII:
OCTAaTKH 110 MOAYJIIO

HpI/IMCHeHI/Ie MPU3HAKOB ACIIMMOCTH LECIIbIX YHUCCII:
AJITOpUTM EBKJ’II/II[a AJIg pEIICHHMA 3a4a4 B TEJIbIX YHUCIaX

KonTponbnast padora: "Teopus nenbix yucen"

Cucrema 1 COBOKYNHOCTh YpaBHeHHH. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-CIICACTBUS

Cucrema u COBOKYITHOCTb ypaBHCHI/II\/’I. PaBHOCHUIBHEIE
CUCTEMBI U CUCTEMBI-CJICACTBUA

OCHOBHBIE METO/bI PEHICHHS] CUCTEM M COBOKYITHOCTEU
paLMOHAIBHBIX YPAaBHEHUN

OCHOBHBIE METO/BI PELLIEHUS CUCTEM U COBOKYITHOCTEN
HMPPALMOHAIIBHBIX YPABHEHUN

OCHOBHBIE METO/BI PEHICHHS CUCTEM M COBOKYITHOCTEU
IOKa3aTeJIbHBIX YPAaBHEHUHN

OCHOBHBIE METO/BI PELLIEHUS CUCTEM U COBOKYITHOCTEN
ITOKA3aTENbHBIX YPAaBHEHUI

OCHOBHBIE METO/bI PEHICHHS CUCTEM M COBOKYITHOCTEU
norapuMUYECKUX ypaBHEHUI

OcHoBHBIC MCTOJbI pCHICHUA CUCTCM U COBOKyHHOCTGfI

Bcero KoHTtponbHbIE
paboThI



n/n

101

102

103

104

105
106
107
108

109
110
111
112

113
114
115
116
117

118

119

120
121
122

123

Tema ypoka

Jorapu(pMHUUECKUX YpaBHEHUN

[IpumeHeHne CUCTEM K PELICHHUIO MaTeMaTU4eCcKuX 3a1ad 1
Y 3a71a4 U3 pa3jMyuHbIX 001acTel HAyKu U pealbHON
KU3HU, UHTEPIPETALUS [OJIYyYEHHBIX PE3yJIbTaTOB

[IpumeHeHne CUCTEM K pEIICHHIO MaTeMaTH4eCcKuX 3a1ad 1
Y 3a71a4 U3 pa3jMyuHbIX 001acTel HAyKH U pealibHOM
KU3HU, UHTEPIPETALUS [OJIYyYEHHBIX PE3YJIbTaTOB

[IpumeHeHne HEpaBEHCTB K PEIICHUIO MaTeMaTU4eckux 1
3aJa4 ¥ 3a/1a4 U3 Pa3IMYHbIX 00JIacTel HAyKu U peabHOU
JKU3HM, HHTEPIIPETALUS TI0JyYCHHBIX PE3yJIbTaTOB

Kontponbnas padota: "Cuctemsl paiinoHaIbHBIX, 1
HpPalMOHATIFHBIX TTOKA3aTEeNbHBIX U JIOTApU(PMUIECKIX
ypaBHEHHH"

PannonaneHbIE ypaBHEHHUS C TapaMeTpaMu
PanyoHaneHbIE HEPABEHCTBA C IIApAMETPAMHU
PannoHaneHbIE CUCTEMBI € ITapaMeTpaMu

N

HppauunoHanbHble ypaBHEHMS, HEPABEHCTBA C
napaMeTpamu

I/IppaI_II/IOHaJ'IbeIe CHUCTCMEBI C ITapaMETpaMu
IToxa3zaTennHbIie YpaBHCHU:, HCPABCHCTBA C IIapaMETpaMu
IlokazaTenbHBIE CHCTEMEI C IrnapamMeTpamMu

Nl

Jlorapudmuueckue ypaBHEHMs, HEpaBEHCTBA C
napameTpamu

Jlorapudmuueckre CUCTEMBI C TapaMeTpaMu
Tpuronomerpuyeckue ypaBHeHHUsI ¢ TapaMeTpamMu
Tpuronomerpryeckue HepaBeHCTBA C IMapamMeTpaMu
Tpuronomerpruyeckue cUCTEMBI ¢ TapaMeTpamMu

N

ITocTpoeHue u uccneq0BaHuEe MaTEMaTUYECKUX MOZEIEH
pEaJIbHBIX CUTYyallui C IIOMOILBIO YPaBHEHUN C
napameTpamu

[TocTpoenue u nccneaoBaHre MaTeMaTHIECKUX Mojenelt 1
peanbHBIX CUTYAIMI C MOMOIIBIO CHUCTEM YPABHEHUHN C
napameTpamMu

[TocTpoenue u nccneaoBaHNEe MaTeMaTHIECKUX Mojenelt 1
peanbHBIX CUTYALMI C TOMOIIBIO CUCTEM YPABHEHUN C
napameTpamu

KonTponbnas pabora: "3anaun ¢ nmapamerpamu" 1
[ToBTOpeHME, 0000IIEHNE, CUCTEMATH3AIIHS] 3HAHUN:
"VpaBHeHus"

[ToBTOpeHme, 06001IeHNE, CUCTEMaTH3aIUs 3HAHUH: 1
"VpaBHeHus"
[ToBTOpeHue, 0600MIeHNE, CUCTEMATH3aIIHs] 3HAHUMN: 1

"VYpaBHenust. CucteMbl ypaBHEHUN"

Bcero KoHTtponbHbIE
paboThI



No Tema ypoka

n/n Bcero KonTposubHble
paboThI

124 TloTopenue, 06001IeHNE, CHCTEMATH3aIMsl 3HAHN | 1
"HepaBencrna"

125 TloBTOpenue, 0000IICHNE, CHCTEMATH3aAIMs 3HAHU: 1
"HepaBencrsa"

126 TloBTopeHme, 06001IeHNE, CUCTEMATH3AIUs 3HAHU: 1
"HepaBencrna"

127 TloBTopenue, 0000IICHHE, CHCTEMATH3AIMs 3HAHU: 1
"IIpon3BoaHas u €€ npuMeHeHue"

128 TloBTopenue, 06001IeHNE, CUCTEMATH3AIUs 3HAHU: 1
"[IpousBoaHas u e€ mpuMeHeHue"

129 TloBTOpeHnue, 0000IICHHE, CHCTEMATH3AIUs 3HAHU: 1
"IIponsBojHas u €€ npuMeHenue"

130 IloBTOpeHme, 0600IEeHNE, CHCTEMATH3AIUs 3HAHU: 1
"UnTerpain u ero npuMeHeHue"

131 IloBTOpenue, 0000IICHHE, CHCTEMATH3AIUs 3HAHUH: 1
"OyHkIun"

132 TloBTopeHme, 06001IeHNE, CHCTEMATH3aIUs 3HAHU: 1
"OyHKuMKn"

133 IloBTOpenue, 0000IICHHE, CHCTEMATH3aIUs 3HAHUH: 1
"OyHkun"

134 WroroBasi KOHTpoJIbHAs paboTa 11

135 HroroBast KOHTpoOJIbHAs paboTa 11

136 TloBTopeHme, 0600IIEHNE, CHCTEMATH3aINs 3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJBHOI'O
MPOLIECCA
OBSIBATEJLHBIE YYEBHBIE MATEPUAJBI U151 YAEHUKA

Anrebpa u Hauana maremMaTudeckoro aHanusa 10-11 kimaccbl

HI.A.Anumos, FO0.M.Konsrun, M.B. Tkauésa, H.E.®énoposa, M.M.111abynun
METOANYECKHUE MATEPUAJIBI JIUISA YUUTEJIA

YMK 1o anrebpe 1 Hayanam mMaremarudeckoro ananu3a s 10-11 kimaccos

0011e00pa3oBaTeIbHBIX OPTaHU3AINMA

Junaktuueckue marepuansl (aBTopsl M.W.11a0yaun, M.B.Tkauépa, H.E.®&noposa)



Temaruueckue Tectsl (aBTOopsl M.B.Tkauépa, H.E.®d&noposa)

Meroaunueckue pexomenaanuu (aBropsl H.E.®énoposa, M.B.Tkauépa)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET
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