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HOACHUTEJIBHAS 3AIINCKA

VYueOHblil Kypc «Anredpa W Hauajla MaTEeMaTUYECKOTO aHallu3ay» SBISICTCS
OIHUM U3 HauboJee 3HAYMMBIX B MPOrpamMMme CpeaHero oluiero oopa3zoBaHus,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuYMBAET MHCTPYMEHTAIbHYIO 0azy i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JPYroil cTOpoHbl, GopMUpyeT
JIOTUYECKOEe M a0CTPAaKTHOE MBIIUICHHE 00Yy4YalolUXCsl Ha YPOBHE, HEOOXOAUMOM
JUIS OCBOCHUST MH(DOPMATHUKH, OOIIECTBO3HAHUS, UICTOPUH, CIOBECHOCTU U JAPYTUX
auciuIuiMH. B paMkax naHHOro y4eOHOro Kypca oOydaromivecsi OBIIAJI€BAIOT
YHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOM HaykH, KoTopas (QopMyaupyeT CBOU
JOCTH)KEHUSI B MAaTEMaTUUECKOU (opme.

VY4eOHbIll Kypc anreOpbl M Hayal MaTEeMaTHYECKOrO aHajiu3a 3aKjaJblBacT
OCHOBY Il YCHEIIHOTO OBJIAJICHUS 3aKOHAMHU (DU3UKH, XUMUHU, OHOJOTHH,
MOHUMAaHUSI OCHOBHBIX TEHCHIIMM Pa3BUTHUSI IKOHOMUKH U OOIIECTBEHHOMN KU3HHU,
MO3BOJISIET OPUCHTHUPOBATHCS B COBPEMEHHBIX IM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSX, YBEPEHHO HCIIOIb30BaTh WX JUIS JajbHEUIEro oOpa3oBaHHS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi OBiajicHUE aOCTPaKTHBIMU M JIOTHYECKH
CTPOTMMH KOHCTPYKLIMSIMH aureOpbl M MaTeMaTHYeCKOro aHajlu3a pa3BUBAET
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JI0Ka3bIBATh
YTBEPKACHUS C TMOMOILIBI0 MHAYKIMH U pacCykAaTh JEAYKTUBHO, UCIIOJIb30BATh
000011IeHHe W KOHKpeTH3aluio, abCTparupoBaHME W aHAJIOTHIO, (QopMUpYET
KpEaTUBHOE U KPUTUUECKOE MBIILJICHUE.

B xone usyuyenus yyeOHOro Kypca «Anrebpa M Hadajga MaTeMaTUYECKOTO
aHanu3a» OOydYarolIvecs IMOJy4aloT HOBBIA OMNBIT PEIICHUsS NPUKIAJHBIX 3ajad,
CaMOCTOSITEJIbHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEN pealbHbIX CHUTYalUil,
UHTEpPOpETAlMd  MOJYYEHHBIX  pEIICHUH, 3HAKOMATCS C  IpUMEpamu
MaTeMaTH4YeCKUX 3aKOHOMEPHOCTEM B TMpUPOAE, HAyKe U HUCKYCCTBE, C
BBIJAIOIIUMUCS MATEMAaTUYECKUMU OTKPBITUSIMUA U UX aBTOPaMHU.

VY4eOHbIli Kypc 00JajaeT 3HAYMTEIBbHBIM BOCIUTATEIBHBIM IOTEHIIUATIOM,
KOTOpPBIN peanmu3yeTcsi Kak uepe3 yd4eOHbI wmaTepual, CHOCOOCTBYIOIIHMA
(GbopMHUPOBaHUIO HAYYHOTO MHPOBO33PEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
NEATEeNIbHOCTH, TpeOyolieil MNpOoJ0KUTENbHON  KOHUEHTPAMM BHUMAaHWUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 33 IOJYyYECHHBIH
pe3yibTar.

B ocHoBe Meronmku oOydeHus anrebpe W HadajgaM MaTEeMaTHYEeCKOTO
aHaJu3a JISKUT JEATeIbHOCTHBINA MPUHIIUI OOy4YEeHUS.

B crpykrype yueOHOro kypca «Anredbpa M Haudajla MaTeMaTHYECKOIo
aHaJM3a» BBIICJICHBI CIEAYIOUIUE COJIepkKaTeIbHO-MEeToquYecKkue auHuu: «Hucna
U BbIYUCHeHUs», «DyHKIUU U rpadukny, «YpaBHEHUS U HEpaBeHCTBay», «Hauana
MareMaTH4ecKoro aHaiamsa», «MHoxecTBa U Joruka». Bce oCHOBHbIE



COJIEPKATEIbHO-METOAMUECKIAE JIMHUM HM3y4YaloTCs Ha TMPOTSHKEHUU JBYX JIET
o0y4yeHUsT Ha YpPOBHE CpEIHEro oO0Iiero oOpa3oBaHUsl, €CTECTBEHHO JOTMOJHSS
ApYr Apyra U MOCTENEHHO HACHIIAsACh HOBBIMU TeMaMH W pasfenamu. JaHHBIA
y4eOHBI KypC SBISETCS HWHTETPATHBHBIM, IOCKOJIBKY OOBEAWHSAET B cede
COJIEp)KaHUE HECKONbKUX MaTeMaTHYeCKUX MUCHUIUIMH, TaKuX Kak anrebpa,
TPUTOHOMETPHS, MaTEeMAaTUYECKUU aHallu3, TEOPHs MHOXECTB, MaTeMaTHYecKas
noruka u apyrue. Ilo mMepe Toro kak oOydaroniuecs OBIAJIEBalOT BcE Ooliee
IMPOKUM MaTEMaTHYECKHM armapaTtoM, Y HUX MOCIIE0BATEIbHO (GOPMUPYETCS H
COBEPIICHCTBYETCSI yYMEHHE CTPOUTh MaTEMaTHUECKYI0 MOJENb peaabHOU
CUTYaIlH, IPUMEHITH 3HAHUS, MOIYYCHHBIC TIPU W3YYCHUH y4eOHOTO Kypca, s
peIIeHUsI CaMOCTOSTEIHHO CPOPMYIMPOBAHHON MaTeMaTUYECKOW 3aj1auu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxxarenbHO-MeTOIMYECKas JTHHHS «UWcla W BBIYHCICHUS» 3aBepIIacT
(GopMuUpOBaHUE HABBIKOB HCIIOJIH30BAHMS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4aTo Ha YPOBHE OCHOBHOTO 001ero oopazoBanus. Ha ypoBHe cpeqHero o0Iiero
oOpa3oBanuss oco0oe BHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIUMCIICHUN, BKIIOYAIOIIAX B CeOs MCIONB30BAHUE DPA3IMYHBIX
dopM 3amucu YWcIa, YMEHHE JelaTh MPUKUIKY, BBIOIHATH MPHOIMKEHHBIC
BBIUUCIICHUS, OICHUBATh YHCIOBBIC BBIPAKECHHUS, padOTaTh C MaTeMaTUYCCKHUMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIUMCS MHOXECTBA HATYpPaIbHBIX, IEJBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHCENl  JIOTIONHSIIOTCS  MHOYKECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM U3 OTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWMCTBEHHBIC €My CIEIU(PUYCCKUE 3aJaud W OIlEpaluu: JICJIICHUE HaIelo,
ONIEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBIE CBOWCTBA
paIMOHANBHBIX M MPPANMOHAIBHBIX YUCEN, apu(METHICCKHE ONEPAl, a TaKKe
W3BJICUCHUE KOPHS HATypaJIbHOH CTENEHW HAa MHOXXECTBE KOMIUICKCHBIX YHCEIN.
bnaromapss mocnenoBaTeIbHOMY pPACIIMPEHHMIO Kpyra HCHOJIb3YEMbIX YHCET U
3HaKOMCTBY C BO3MOXHOCTSIMH MX MPUMEHEHMsS JJI PEUICHHs Pa3InYHbIX 33724
(GopmMupyeTcsi npeAcTaBIeHUE O €IUHCTBE MATEMaTHUKU KaK HayKd U €€ poid B
MOCTPOEHUU MOJIEIEeH peaJlbHOr0 MHpa, MIMPOKO HCHOJB3YIOTCS 0000IIeHHe U
KOHKpETHU3aIHsL.

JIuaus «YpaBHEHUS W HEPABEHCTBa» pealnu3yeTcsi Ha MPOTSHKEHUH BCETO
oOyueHHUs Ha YpOBHE CpEIHEro oOIIero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasgene IlporpamMmbl TpeayCMOTPEHO pELICHHE COOTBETCTBYIOIIMX 3anay. B
pe3ynpTaTe OOyd4aloliuecs OBJAJACBAIOT PA3NIUYHBIMH METOJAMHU  PEILIECHHUs
palMOHANBHBIX, HMPPALMOHAIBHBIX, IOKAa3aTEeIbHBIX, JOTapuPMUYECKUX U
TPUTOHOMETPUYECKUX ypaBHEHUH, HEPAaBeHCTB M CHCTEM, a TakkKe 3ajad,
colepkammx mnapaMmeTpsl. [lomydeHHbIE yMEHHSI IIMPOKO HCHIOIB3YIOTCS MpPH
uccieqoBaHNM (YHKIMI C TIOMOIIBIO MPOU3BOJHOM, MPU PEUICHUH MPUKIAJIHBIX



3a/1a4 U 3a7]a4 Ha HaXOXKJACHUE HAUOOJBIINX U HAMMEHBIIUX 3HAYCHUN ()YHKIIUH.
JlanHasi conep:kaTesibHasi JUHUS BKJIIOYaeT B ce0s Takxke (OpMUPOBAHUE YMEHHI
BBITIOJIHATHL  pacu€Ttel 1o  (dopmynaMm, MpeoOpa3oBaHUsS  PAMOHAIBHBIX,
UPpAIMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUH, a TaKXKe BBIPAKEHU,
coJiepKallluX cTeneHu u Jiorapudmel. biaromaps u3ydeHHro anareOpanyecKkoro
Marepuajia TPOUCXOIUT  JajbHEHIee  pa3BUTHE  AJITOPUTMUYECKOTO U
a0CTPAKTHOTO MBINUICHUST O0ydYaromuxcs, (GOPMUPYIOTCS HAaBBIKK JI€TYKTHUBHBIX
paccyxaeHudt, paboTel C  CUMBOJbHBIMU  (opMamu,  MOpeACTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHJE PAaBEHCTB M HEpaBeHCTB. Auredpa
npemiaraer d(pQGeKTUBHbIE HWHCTPYMEHTHI [IJIi PEHICHUS MPAKTUYECKUX U
€CTEeCTBEHHO-HAYYHBIX 3aja4, HarIsHO JEMOHCTPUPYET CBOM BO3MOMHOCTH KakK
SI3bIKA HAYKH.

ConepxartenbHo-MeTonuueckas JuHuA «DyHKMM U rpaduKu» TECHO
nepervieTaeTcss ¢ APYrUMU JIMHUSIMU Y4eOHOTO Kypca, MOCKOJBKY B KaKOM-TO
CMBICJIE 3a1a€T MOCIEA0BATEILHOCTh U3YUeHUs MaTepuaia. M3yueHue cTeneHHou,
MOKa3aTeIbHOM, JIOTapU(MHUIECKON U TPUTOHOMETPUUECKUX (YHKIINHI, UX CBONCTB
U rpaduKoB, UCIOJIH30BaHUE (PYHKIMKA JJIsl PEIICHUS 3a7ad U3 JAPYTuX y4eOHBIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBSI3aHO KaK C MATEMAaTHYECKUM aHAJIU30M,
TaKk W C pEIICHHEeM YypaBHEHUN U HepaBeHCTB. [Ipu 3Tom OojbIIOe BHHUMaHHUE
ynensiercss GOpMHUPOBAHUIO YMEHUS BhIpaKaTh (GOpMYIaMu 3aBUCHUMOCTH MEXIY
pa3TUYHBIMUA BETUYMHAMH, HCCIEAOBATh TMOJyYEHHbIE (DYHKIUU, CTPOUTH HX
rpaduku. MaTtepua 3Toi cofepKaTeIbHON JIMHUU HAIleJIeH Ha pa3BUTHE YMCHHI
U HaBbIKOB, IO3BOJIIIOUIMX BBIPAXKaTh 3aBUCHUMOCTH MEXAY BEIUYMHAMH B
pasnmuuHON (opme: aHAIMTHYECKOH, rpadudeckoil u cioBecHoU. Ero msydenue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BAaHUIO aHAJIOTHH.

ConepxartenbHass nuHUs «Hadanma maTeMaTHYEeCKOTO aHalIW3a» MO3BOJISET
CYILIECTBEHHO PAaCIIMPUTh KPYyr KaK MaTeMaTHUYECKUX, TaK U MPUKIAAHBIX 3ajad,
JIOCTYITHBIX OOYYAIOIIMMCS, TaK KaK y HHUX MOSBISETCS BO3MOXHOCTH CTPOWTH
rpa@uKy  CIOXKHBIX (YHKIUNA, OMPENeNsATh WX HauOONbIINEe W HANMEHBIIHNE
3HAUEHWS, BBIYUCIATH IUIOMAAd (Guryp u oOBEMBI Ted, HAXOAWTH CKOPOCTH H
yCKOpeHHus TmpoleccoB. JlaHHas coaepkaTenbHas JHHUS OTKPBHIBAET HOBbBIC
BO3MOKHOCTH TIOCTPOCHHUSI MaTEMaTUYECKHUX MOJIENIEd peallbHbIX CHUTYaIlUH,
MO3BOJIIET HAXOJUTh HAWJIy4Ylllee pEIIeHWE B NPUKIAIHBIX, B TOM YHCIE
COI[MATbHO-KOHOMUYECKUX, 3a/la4aX. 3HAKOMCTBO C OCHOBAMH MAaTE€MaTHUYECKOTO
aHajgu3a CIOCOOCTBYET pa3BUTUIO aOCTPAKTHOTO, (OPMaNbHO-JIOTUYECKOTO U
KpEAaTUBHOTO MBbIIUICHUS, (POPMHUPOBAHUIO YMEHHUH pacrno3HaBaTh MPOSIBICHUS
3aKOHOB MAaTeMaTHUKH B HayKe, TEXHHKE U HCKyccTBe. OOyuyaromuecs: y3HarT O



BBIJTAIOIIMXCA PE3yJIbTAaTaX, MOJYYEHHBIX B XOJE€ pPA3BUTHUA MaTEMAaTUKU Kak
HayKH, U 00 UX aBTOpax.

ConepxarenbHO-MeTOAUYECKAs TUHUS «MHOKECTBA U JIOTMKA» BKJIKOYAET B
ce0si DJIEMEHTBhl TEOPUM MHOXKECTB M MaTeMaTHYEeCKON JOTuKu. TeopeTuko-
MHOKECTBEHHBIE MTPEICTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIBHON MaTeMaTUKHU
U TIpeajaraloT HamOoJiee YHUBEpCANbHBIM SI3bIK, OOBEIUHSIONIMI BCE pa3ieibl
MAaTEMAaTUKA W €€ MPWIOKECHUN, OHU CBSI3bIBAIOT pa3HbIE MaTEMAaTUYECKHUE
OUCHUIUIMHBL W WX TPWIOKEHUS B e€auHoe 1enoe. IloaTomy BaxxkHO nAaTh
BO3MOXKHOCTb OOy4YaromeMycss TMOHMMaTh TEOPETHKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHOM MAaTeMaTHKWA W MCIOJb30BATh €0 JJIsl BBIPAXKEHUS CBOUX MBICIIEH.
JlpyruM BaXHbIM TPU3HAKOM MAaTEMaTUKM KaK HayKd CleAyeT MNpU3HaTh
CBOMCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIEHHBIM
npaBujaM  [OCTPOEHUS  JOKa3aTelIbCTB.  3HAKOMCTBO  C  DJIEMEHTaMH
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PAa3BUTHIO JIOTMYECKOTO MBIIUICHUS
00y4aromuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KIEHUS Ha OCHOBE JIOTHUECKHUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yueOHOM Kkypce «Anrebpa W Hayajla MaTEMaTHYECKOTO aHAIM3a»
IPUCYTCTBYIOT OCHOBBI MaTeMaTH4YECKOI'0 MOJEIMPOBAaHMS, KOTOPHIE MPU3BAHBI
CIIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHSI MOJENEH peanbHbIX
CUTyallui, WCCJIENOBAHMUS OSTUX MOJIEJeH C TOMOIIBIO ammapara ainreOpsl U
MaTE€MAaTHYECKOTO aHaJIN3a, WHTEPIPETAlNN TOJYYEHHBIX PpEe3yJIbTaTOB. Takue
3a/1aHus BILUIETEHBI B KAXbIM U3 pa3/iesioB MIPOrpaMMBbl, TOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IIUPOKO HMCTIONB3YETCs IS PelleHUs MPUKIATHBIX 3aaad. [lpu
pEIICHUH  peajbHbIX  MPAKTHUYECKUX  3a7ad  oOydallluecss  Pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHHWE HAXOJIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIOJIB30BaTh  AHAJIOTHIO, 0000IaTh W  KOHKPETHU3UPOBATH  IpoOJIEeMy.
JlesiTenbHOCTh O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAJAHBIX 3a7ad
OpraHu3yeTcs B MPOIIeCce U3YUEHUs BCEX TeM yUeOHOro Kypca «Anredpa u Hayana
MAaTEMaTHYECKOr0 aHaJIN3ay.

Ha w3yuenune yueOHOro Kypca «AnreOpa W Haudajga MaTeMaTUYECKOTO
aHanuza» orBoauTcs 272 4vaca: B 10 knacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).



COIAEPKXAHHUE OBYYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mnepuoauyeckue Apodbu. [lpumenenue apobGelt W MPOUEHTOB I
peLIeHUs NPUKIAJHBIX 3a1a4 U3 Pa3JIMYHbIX OTPACIICN 3HAHUN U PEAIbHOM KU3HU.

JlelicTBUTENbHBIE uMCHa. PalMoHaNbHbIE W HUPPAUMOHAIBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMH  4YHCIaMu.  Moayib
JIEWCTBUTEIILHOTO YHUCia U ero cBoicTBa. [IpubamxEHHbIE BBIYKCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKUJIKA U OLIEHKA pe3ybTaTa BEIYUCICHUM.

Crenenb c uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsIed (GopMbI 3aNTUCH IEUCTBUTEIBHBIX YUCEN JJIS PEIICHUS MPAKTUUECKUX
3a7a4 U MPEJICTABICHUS JaHHbIX.

ApudmeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb € palMOHAIBHBIM TIOKa3aTeleM U €€ CBOWCTBA, CTENEHb C
JNEUCTBUTEIIBHBIM ITOKA3aTENIEM.

Jlorapudm umcna. CpoiicTBa sorapudma. JlecsTuuHble W HaTypalbHbIE
Jorapu@mel.

CuHyc, KOCHHYC, TaHI€HC, KOTAHI€HC YHCIIOBOI'O aprymeHTa. ApPKCHHYC,
APKKOCHHYC U apKTAaHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs 1 HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHHS U ypaBHEHUs-CIeACTBUSA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OCHOBHBIE METO/BI PEIICHUS EIBIX U IPOOHO-PAMOHATIFHBIX YPaBHEHUHN H
HEpaBEHCTB. MHOroO4YiIeHbl OT OJHOW IEpeMEHHOW. JleneHne MHOrouwieHa Ha
MHOrowieH ¢ ocratkoM. Teopema bedy. MHorowiensl ¢  UEIbIMHU
kod(ppunmenramu. Teopema Buera.

[Ipeo6Gpa3zoBaHys YUCIOBBIX BBIPAKEHUHN, COEPKAIINX CTETICHH U KOPHHU.

HNppaunonansHbie YpaBHEHUS. OcHOBHbIE METOIbI peleHus
MPPALUOHAIBHBIX YPaBHCHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PEIICHUS] MOKA3aTeIbHBIX

YPaBHEHHM.
[IpeoOpazoBaHue BhIpAKEHUM, COJIEpKAITUX JTOTApUPMBI.
Jlorapudmuyeckue yYpaBHEHUSI. OcHOBHBIE METO/IbI peuieHus

norapu@MUYECKUX YpaBHEHUH.
OcHoBHBIE TPUTOHOMETPUYECKHUE hopMyIIBI. [IpeoGpazoBanue
TPUTOHOMETPUUECKUX BbIPAXKEHHM. PellileHne TpuroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucreM JMHEWHBIX ypaBHEHUW. MarTpuua CHUCTEMBl JIMHEHWHBIX
ypaBHeHuW. Onpenenurens MaTpullbl 2X2, €ro TEOMETPUYECKUN CMBICT H
CBOMCTBA, BBIYMCIICHUE €r0 3HAYCHMS, IPUMEHEHNUE ONPENEIIUTENS ISl PELICHUs
CUCTEMBI JIMHEMHBIX ypaBHEHWH. PelieHune NpUKIAAHBIX 3aJad C [OMOUIBIO
CHUCTEMbl JIMHEWHBIX YypaBHEHUM. lccienoBanue MOCTPOCHHONM MOJAENIU C
ITOMOIIBIO MaTPHI] U OTIPEAETUTEIEH.

[TocTpoeHne MaTeMaTUYECKMX MOJIENIENM pPEaJbHOM CUTyallMd C MOMOIIbBIO
YpPaBHEHUN U HEpaBeHCTB. lIpuMeHeHue ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a/lady M 3aJad U3 PA3JIUMYHbIX OOJacTed HAYKH W pealbHOU
KU3HU.

DYyHKIUHN U TPaPUKHU

OyHKIMsA, crnocoObl 3ananus (yHKIUMU. B3aumHo oOpaTHble (YHKIMH.
Komnosunus ¢yskiuit. I'papuk  dyHkuuu. DieMeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIIHA.

OO6nactp ompenenaeHUs 1 MHOXKECTBO 3HaueHuM ¢yHkuumu. Hynu dyHkumm.
[TpomesxyTku 3HaKonocTosiHCTBA. UETHBIE U Heu€éTHbIe PyHKIMU. [lepuoanueckue
byakuun. TIpoMeKyTkM MOHOTOHHOCTH (YHKIHMH. MaKCUMyMbl U MUHHMYMBI
¢ynkiuu. Haubomnpiee 1 HauMeHblllee 3HaUeHUsI PYHKIIUU Ha TIPOMEKYTKE.

JluneitHasi, KBajgpaTU4Has W JIpOOHO-IHHEHHAs (QYHKIUHU. DIIEMEHTapHOEe
UCCJIeIOBAaHNE U TTOCTPOCHHE UX IPaPUKOB.

CrenenHas (GyHKUMS ¢ HATypaJdbHBIM U IIEJBbIM MoKa3arenaeM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U Tpaduk KOpHA N-OM CTENmeHW Kak (PYHKIUU OOpaTHOM
CTEIEHHU C HATYpaJIbHbBIM MTOKA3aTEJIEM.

[TokazarenbHast U Jorapudmuyeckas (QyHKIHH, UX CBOWCTBA U TpadUKH.
Hcnons3oBanue rpadukoB GyHKIUH 1T pEIICHUS YpaBHEHUH.

TpuroHomerpuyeckasi OKPYKHOCTb, ONPEAECICHUE TPUTOHOMETPUUYECKHUX
(YHKIMIA YUCIIOBOTO apryMeHTa.

OyHKIMOHAJIIBHBIE 3aBUCUMOCTH B pEAIBHBIX IIPOLECCAX U SBICHUSAX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Hayajia maTeMaTH4eCcKOro aHaIu3a

IlocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUS TOCJIedOBaTEIbHOCTEH. MeTox
MaTeMaTU4eCKON WHIYKLHAH. MoHnoTOHHBIE 17§ OTpaHUYCHHBIC
IIOCJIEA0BATENBHOCTH. VICTOpHST BO3HMKHOBEHMS MAaTEMATHYECKOIO aHAIN3a Kak
aHajau3a 0ECKOHEYHO MaJIbIX.

Apudmetnueckas u reomeTpuyeckas nporpeccun. beckoneuno yObIBaromas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH TeOMETPUUECKOU
MPOrpeccuu. JINHENHBINA U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
IpoueHTOB. VMcnonb30BaHWE NPOrPECCHMU Ul PELICHMs] pPealbHBIX —3a1a4
MPUKJIAAHOTO XapakTepa.



HenpepbiBHblE (QyHKUIMM M HX CBOMCTBAa. Touku pa3pbiBa. ACHMHOTOTHI
rpadgukoB QyHkiui. CBoCTBa (YyHKUMU HENpPEephIBHBIX Ha OTpe3ke. Metoj
MHTEPBAJIOB Ul PEUICHHUs HEpaBeHCTB. lIpuMeHeHUE CBOMCTB HENPEPBIBHBIX
GyHKUMN 111 peieHus 3a1ay.

[lepBas u BTOpas npousBojHble QpyHkIMKU. OnpeneneHne, reOMeTPUIECKUN U
(u3MUeCKHil CMBICT IPOU3BOIHON. YpaBHEHUE KacaTeIbHOU K rpaduKy (pyHKIIHH.

[IpousBoaHBIE  BJIEMEHTAPHBIX  (YHKIUH. IIpousBogHass  cyMmbl,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMU (PYHKIUH.

MHoxecTBa U JIOTMKA

MHoxecTBO, oOllepaliMd HaJ MHOXXECTBAMU M MX CBOWMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHMEe TEOPETHMKO-MHOXKECTBEHHOIO —ammapara  Juis
ONMCAaHUS pPEaJbHBIX IIPOLECCOB M SBICHUM, IIPU PELICHUM 3a1ad U3 APYrUx
y4eOHBIX ITPEIMETOB.

Omnpenenenue, TeopeMa, CBOWCTBO MAaTEMAaTHYECKOTO0 OOBEKTa, CIEJICTBUE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.



IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHMA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVYBJIEHHBI YPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAXKAAHCKOM MO3UIIMU 00YYAIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHUHCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI W JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUICKON TPaKIAHCKON MICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTH>KEHUSIM POCCHUMCKMX MAaTEMAaTHKOB U POCCUHUCKOW MAaTEMATHYECKOM MIKOJIbI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHUW B JIPYrUX HayKaX, TEXHOJOTusiX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCITIUTAHUS

OCO3HAHME JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, STUYECKOrO0 MOBEIECHHUS, CBSI3aHHOTO C MPAKTHYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKd U JAEATEIbHOCTHIO YYEHOIrO, OCO3HAaHHE
JUYHOTO BKJI/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAsl 3CTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1au, PEIICHU, PACCyKJICHHUI, BOCTIPUUMYUBOCTD
K MaTEMaTUYECKUM acCIleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnuecKoro BOCIUTAHUSA:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHSAThH MaTeMaTH4YeCKWe 3HAHHUS B
WHTEpECcax 3I0POBOT0 U 0€30MacHOTO 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0POBBIO (370pOBOE MHUTAHUE, COATAHCUPOBAHHBIM PEXKUM 3aHATUM U
OTIbIXa, PETyIsipHAs (U3HUECcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTH TPYJIOMIO0Us, HHTEpEC K
paznuuHbiM  cepam  mpodecCUOHATBbHOW  JEATENIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOM W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,



FOTOBHOCTh M CIIOCOOHOCTh K  MAaTeMaTHYECKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO HA MPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTpaBJIECHHOCTH;

7) 3K0JIOTHY€eCKOT0 BOCTIMTAHMS

c(hOpPMUPOBAHHOCTh  AKOJOTMUYECKOW KYJIbTYpbl, TMOHUMAaHUE BIUSHUS
COIMATBbHO-KOHOMUYECKUX MPOIIECCOB Ha COCTOSTHUE MPUPOIHON M COIMATBLHOMN
Cpe/bl, OCO3HaHUE II100aIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JJIg pelieHusl 3a7ad B 00JacTu
OKpYXKarolenl cpejbl, IJIaHUPOBAHHE TIOCTYMKOB W OIEHKH HMX BO3MOXKHBIX
MOCJICICTBUH ISl OKPY>KAIOIIEH Cpe/ibl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUsA HAayKu U  OOIIECTBEHHOW  TMPAKTHKW, TTOHUMaHUE
MaTeMaTHYEeCKOM HayKH Kak cdepbl YeIOBEYECKOW ESITeIIbHOCTH, ATAloB ¢
pPa3BUTHA H 3HAYUMOCTH JUIS PAa3BUTHS I[MBUIU3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJICTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO JIESITCIHHOCTh
UHAUBUAYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCaAJbHbIE y4eOHbIe eiiCTBUSA

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHATHHA, OTHONICHUH MEXIy MOHATUSAMU, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUS JIJIsi 000OIICHHS M CPAaBHEHHMSI, KPUTEPUH TIPOBOAMMOTO aHAIIN3A;

BOCIIpUHUMATh,  (OPMYJIUPOBATH W  MPEOOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEJiaraTb KpUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W IPOTHUBOPEUNN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

POBOJIUTH CAMOCTOSITENILHO JI0KA3aTebCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTpAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpATh CIOCOO pelieHust y4dyeOHOM 3ajgauu (CpaBHUBATh HECKOJIBKO
BAPDUAHTOB  PEILICHUS, BbIOMpaTh  HauOoiee  MOAXOIAIUA C  y4ETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).



Bba3oBrble uccienoBare/ibCckue 1eicTBUA:

UCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpoOIeEMYy,
yCTaHABIMBATh MCKOMOE M JIaHHOE, (hOPMHUPOBATH T'MIOTE3Yy, aPTyMEHTHUPOBATh
CBOIO MO3ULIMI0, MHEHHUE;

IPOBOAUTH CAMOCTOSTENLHO CIUIAHMPOBAHHBIN HKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMU, IIPOLIECCAMH;

CaMOCTOATEIBHO (POPMYIHUPOBaTH O0OOIIEHHS M BBIBOJBI O pe3yJibTaTaM
OpOBENEHHOTO  HAOIOJEHUs,  KCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpoliecca, a TaKXKE BBIIBUIaTh
IPEINOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH A€PUIMTH MHDOpMAIUK, TaHHBIX, HEOOXOAUMBIX JIJIi OTBETa Ha
BOMPOC U JJIsl PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMATU3UPOBaTh W MHTEPIPETUPOBATh HHPOPMAIUIO PA3IUYHBIX BHUIOB U
dbopM mnpeacTaBiIeHUS;

CTPYKTYpHpPOBaTh HH(OpMaIMIO, MPEACTABIATh €€ B pa3IuyHbIX (opmax,
WLTIOCTPUPOBATH TpadUUuECKU;

OLICHUBATH HaJIEKHOCTh uH(popMauu o CaMOCTOSITEJILHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHUKAaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1elicTBUSI

OO01menue:

BOCIIPUHUMATH U (POPMYJTHUPOBATH CYKJICHHUS B COOTBETCTBUH C YCIOBUSIMH U
HEeIsIMH OOIEHHs, SCHO, TOYHO, IPaMOTHO BBIPAXKaThb CBOIO TOYKY 3pPEHUS B
YCTHBIX U MHMCBMEHHBIX TEKCTaX, JaBaThb MOSICHEHHWS MO XOJy PEIICHUs 3aJlauH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

B XOJI¢ 0OCYXKJICHHsI 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXXIAaeMOH TEMHI,
mpoOJIeMBI, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOHWCK
pEIIeHUs, COIMOCTABIATh CBOM CYXKJICHHUS C CYXACHUSIMU JPYIHX YYaCTHUKOB
nayanora, oOHapyXHMBaTh Pa3jIUyHde U CXOJICTBO IMO3HUIIUM, B KOPPEKTHOU (opMme
(dbopMyITHpPOBATh pa3HOTIACHS, CBOM BO3PaKCHHUSI;

MPEJICTABISATh PE3YJbTAThl PEIICHHS 3aJaud, SKCIIEPUMEHTA, HUCCIEI0BaHMS,
MPOEKTa, CaMOCTOSITEJIFHO BHIOMpaATh (opMaT BBHICTYIUICHHS C Y4€TOM 3ajad
Mpe3EHTAIIMU U OCOOEHHOCTEH ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁmﬂe IleﬁCTBHH



Camoopranusanus:

COCTaBJIATH IJIaH, AJITOPUTM PEILIEHUs 3a]1ayi, BIOUPATh CIIOCOO PEIICHHS C
Y4ETOM MMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BApUAHTHI PELICHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJ/Ib, IMOLMOHAIbHBIN HHTEJJIEKT:

BJa/J€Th  HaBbIKAMU  [O3HABAaTEJIBHOM  peQeKCMM Kak  OCO3HaHUs
COBEPIIAEMbIX JIEUCTBUIM M MBICIUTEIbHBIX MPOIECCOB, UX PE3YJIbTAaTOB, BIAIETh
crnoco0aMu CaMOINPOBEPKH, CAMOKOHTPOJIA TMpoliecca U pe3yjbTaTa peuieHus
MaTeMaTUYEeCKOM 3a1a4u;

NpeBUIETh TPYAHOCTH, KOTOPblE MOTYT BO3HUKHYTh MPU PEIICHUH 3a]auH,
BHOCUTbH KOPPEKTUBBI B JACSITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX,
HalJICHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OILICHMBATh COOTBETCTBHUE PE3YJIbTaTa 1€ U YCIOBUSIM, OOBSICHATH IPUUHHBI
JOCTHXKEHUSI UM HEJOCTHKEHHS PE3yJIbTaTOB JEATEIbHOCTH, HAXOAUTh OLIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1€AATEIbHOCTD:

NOHUMATh U WCIIOJIB30BaTh MPEUMYIECTBA KOMAaHIHON M WHIWBUIYAIbHOU
paboThl TpW pelIeHHH YYEeOHBIX 3aJad, NOPUHUMATh IeJlb COBMECTHOM
JeSTENbHOCTH, TUIAHUPOBATH OPTaHU3AIMI0 COBMECTHOW paboThl, paclpeiensTh
BUIBl PabOT, JOrOBapUBAThCA, OOCYXKIAaTh TPOLECC M Pe3ynbTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHUS, 0OMEH MHCHHI,
«MO3TOBbI€ IITYpPMB» W WHBIE), BBINOJHATH CBOIO 4YacTh palbOTBl U
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMHU 4YI€HaMU KOMAaHJbl, OLICHUBATh
KayeCTBO CBOETO BKJaJia B OOLIUH MPOIYKT MO KPUTEPHUSIM, CPOpMYyIHpPOBAaHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy obydenuss B 10 kyacce oOy4arouIuiicsi MOTYYUT CIETYIOUTUE
MPEeIMETHBIE PE3yJbTaThl MO OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hadajga MaTeMaTHIECKOTO aHAITH3a:

Yucaa v BBIYUCIEHUS:

CBOOOJTHO OMEPUPOBATHh TMOHATHSIMH: PAMMOHATIBLHOE YHUCIO, OECKOHEUYHas
nepuogudeckass Japo0b, TPOIEHTHI, HWPPANUOHATHLHOE YHCIO, MHOXECTBA
PaIMOHAIILHBIX U IEHCTBUTEIBHBIX YHCEN, MOAYIh JCHCTBUTEIIBHOTO YUCIIA,

MPUMEHSATh JPpOOW W TPOIEHTHI IS PEIICHHWsS TPHUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

MPUMEHSTh MPUOMKEHHBIE BRIYUCIICHUS, TTPaBUiIa OKPYTICHUS, TPUKUIKY U
OIICHKY pe3yiIbTaTa BBIUNCICHUN;



CBOOOJHO ONEpUpOBATh MOHATHEM: CTENEHb C LEJIbIM IOKa3aTelleM,
MCIIOJIB30BaTh MOAXOASIIYI0 (POPMY 3aIIUCH IEUCTBUTEIBHBIX YHUCEN ISl PELICHUS
MIPAKTUYECKUX 3a/1a4 U MPEACTABICHUS TaHHBIX;

CBOOOJHO OINEPUPOBATH MOHATHEM: ApU(PMETHUECKUI KOPEHb HATYpPaJbHOM
CTEIEHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIIMOHAJIBLHBIM ITOKa3aTeJeM;

CBOOOJHO ONEpPUPOBATH MOHATUSAMM: JIOrapudM uwKcia, AECITHUYHBIE H
HaTypajbHbIE JTOTapu(MBbI;

CBOOOJHO ONEPUPOBATH MOHATUSIMHU: CHUHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YHUCJIOBOTO apryMEHTA;

ONEPUPOBATH MOHATUSAMHU: APKCUHYC, APKKOCHUHYC M apKTAHIE€HC YUCJIOBOTO
apryMeHTa.

YpaBHeHUS M HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHATHAMU: TOXKJIECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCUJIbHBIE YPABHEHHS U YPABHEHUSA-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh PAa3IMYHbIE METOJbl PpEUICHUs paIlMOHANBHBIX U JIPOOHO-
palMOHANBHBIX YPAaBHEHMM, IPUMEHSITh METOJ HWHTEPBAJIIOB JUIA PEILICHUS
HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMHU: MHOTOUYIEH OT OJHOW NEpPEeMEHHOMH,
MHOTOWIEH C MeJIbIMH KO3(P(UIMEHTaMH, KOPHU MHOTrOYJIEHA, NPUMEHATH
JI€JICHME MHOTOYJIEHa HA MHOT'OWIEH C OCTAaTKOM, TeopeMy be3y u teopemy Buera
JUISl pELLIeHUs 3a1a4;

CBOOOJHO OMNEpUPOBaTH TOHATUSIMHU: CHUCTEMa JIMHEHHBIX YypaBHEHHH,
MaTpula, ONPENEIUTENb MATpUlbl 2 X 2 W €ro reoMETPUYECKHUU CMBICH,
UCIIOJIB30BATh CBOMCTBA OMpeAenauTeNns 2 X 2 1 BbIYMCICHHS €ro 3HA4YeHUS,
IPUMEHATh ONPEACIUTENN JUId PELIEHUS CHUCTEMBl JIMHEWHBIX YpaBHECHUHU,
MOJIEIIMPOBATH PEAIBHBIE CUTYallMU C MOMOILIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUH,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIHA C IOMOLIBI0O MATpHIl U OIpPEHEIUTENEH,
MHTEPIIPETUPOBATD ITOJIy4YCHHBIM pE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JCHCTBUU C KOpPHSAMU I TpeoOpa3oBaHUs
BBIPAKCHUU;

BBITIOJIHATH IPEOOPAa30BaHUS YUCIOBBIX BBIPAXKEHHM, COEPIKALUX CTEIIECHH C
palMOHATIBHBIM [TOKA3aTEIEM;

UCII0JIb30BaTh CBONCTBA aorapupMoB TUTSt npeoOpa3oBaHus
Jorapu(MUUYECKUX BBIPAKEHUM;

CBOOOJHO ONEpUPOBATh MOHATHSIMHU: HPPALMOHAIBHBIE, MMOKa3aTeJIbHbIE U
Jorapu(pMUYECKUE YpaBHEHUSI, HAXOJIUTh UX PEIICHHS C TOMOLIBIO PABHOCUIIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYIIbI A1 MpeoOpa30BaHUs
TPUTOHOMETPUYIECKUX BBIPAKEHUH;

CBOOOJHO ONEPUPOBATH MOHSATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATH HEOOXOoAMMBIE  (QOPMYNBl Ui pPEUICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHECHHIA;

MOJIEIUPOBATh pEalbHbIE CHUTyallUd Ha S3bIKE aiareOpbl, COCTaBIATH
BBIPAKEHHUSA, YpPAaBHEHMs, HEpPaBEHCTBA IO YCIOBHMIO 3a/Jauyd, MCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCIIOIb30BAHUEM allapaTa ajreopsbl.

DYyHKIUH U TPAaPUKH:

CBOOO/IHO OTNEPHPOBATh MOHATUSAMU: (DYHKIHS, CIIOCOOBI 3aaHusl (QYHKIUH,
B3aMMHO oOpaTHble (DYHKIMH, KOMMO3UIMUS (QYyHKUUH, rpaduk QyHKIUH,
BBITIOJTHATH AJIEMEHTapHbIE peoOpa3zoBaHus rpadukoB QyHKIINH;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: OOJACTH OMPENEICHUS U MHOYKECTBO
3HaYeHU PyHKINUU, HYTH QYHKIIUA, IPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJIHO OINEPUPOBATh TOHATHAMH: UYETHBIE M HEUYETHBIE (YHKIIUH,
NepUOINYECKUE (PYHKITHH, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYyMBI U
MUHUMYMbI (QYHKIIUH, HauOoJblllee W HaWMEHbIIee 3HauYeHWe (QyHKIUU Ha
IPOMEXYTKE;

CBOOO/IHO ONEPHUPOBATh MOHATUSAMU: CTENEHHAs (PYHKLUS C HATYypaJbHBIM U
LeJIbIM TOKa3aTesieM, rpauk CTeNneHHON (YHKIUU C HaTypalbHBIM U LEJIbIM
nokaszaTenieM, rpaduk KOpHsS N-0i cTeneHu Kak (QYyHKIUU OOpaTHOM CTEHEHH C
HaTypaJIbHbIM I10Ka3aTelIeM;

ONEepUpOBaTh MOHATUSAMU: JIMHEHHas, KBaJpaTU4Has U JPOOHO-IMHEWHas
(YHKIMH, BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U ITOCTPOCHUE UX IPa(pUKOB;

cBOOO/IHO ONEpUPOBaTh MOHATUAMM: IOKa3aTeiabHas U JorapupMuyeckas
byHKIMM, UX CBOWMCTBAa W TpadUKH, UCIOIL30BaTh WX TpadUKH IS PEIICHUs
YpPaBHEHUN;

CBOOO/IHO OMNEpUPOBATh MOHATUSMU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
oIpeiesIeHue TPUTOHOMETPUUYECKUX (PYHKIIMHM YUCIIOBOTO apryMEHTa;

UCMOJb30BaTh TIpaduku (QYHKIMM A8 HCCIEAOBAaHUS IPOLECCOB U
3aBHCHMOCTEW MpU pPEHICHUH 3a7ad U3 JAPYTUX y4eOHBIX MPEIMETOB U peasbHOM
’KU3HU, BBIpAKaTh (OPMyJIaMU 3aBUCHUMOCTH MEX/y BEJIMUNHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CBOOO/IHO OMEepUPOBATH MOHATUSAMU: apudMeTHdecKkass U TeoMeTpHUYecKas
nporpeccusi, 0eCKOHEUHO yOBbIBaIoIasi reoMeTpuieckasi Mporpeccus, JINHEHHbIA U
HKCMOHEHUIUATBHBIA POCT, (pOpMyJia CIOKHBIX MPOIIEHTOB, UIMETh MPEACTABICHUE
0 KOHCTAaHTE;

MCIIOJIb30BaTh MHPOTPECCHM ISl PELICHHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOTHO OIEPUPOBATH MOHATUAMMU: TOCIEI0BATENBHOCTD, CIOCOOBI 3aaHUs
MOCJIEIOBATEILHOCTE, MOHOTOHHBIE M OIPaHUYEHHBIE MOCIEAOBATEIBHOCTH,
MOHUMAaTh OCHOBBI 3apOXJCHHS MATEMaTUYECKOTO aHaju3a Kak aHalu3a
OCCKOHEYHO MAJIbIX;

CBOOOJHO ONEPUPOBATHh TMOHATUAMH: HENpPEpbIBHbIE (QYHKUUHU, TOUYKH
paspsiBa rpaduka GyHKIUH, aCUMITOTHI Ipaduka pyHKINY;

CBOOOJTHO OIEPUPOBATH TOHATHEM: (PYHKIUS, HEMpEpbIBHAs Ha OTpPE3Ke,
MPUMEHSATH CBOMCTBA HEMPEPBIBHBIX (PYHKIMH AJI pelIeHUs 3a/1ay;

CBOOOJTHO OMEpUpPOBaTh TMOHATUSMU: TMepBass M BTOpas MPOU3BOIHBIC
(GyHKIMH, KacaTeabHas K rpaduky ¢ yHKINH;

BBIUUCISATH POU3BOJHBIE CYMMBbl, MPOU3BEACHUS, YACTHOTO U KOMIIO3UILIUH
IBYX (DYHKIIM, 3HATh IPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCIIOJIb30BaTh T€OMETPUUYECKUA U (PU3UYECKHM CMBICH MPOU3BOAHON s
pelIeHus 3a1a4.

MHoxecTBa U JIOTHKA:

CBOOOJTHO  OMNEpUPOBaTh  MOHATUAMH: MHOXXECTBO, ONEpalMU  Haj
MHOKECTBAMU;

UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN almapar i ONUCAHUS peaJIbHbIX
IPOLIECCOB U SIBJICHUM, IPU PELIEHUH 3a]a4 U3 JPYTUX YUEOHBIX IPEIMETOB;

CcBOOOIHO ONEpHUPOBATh TMOHATHUSAMU: OIpEAEIeHUE, TeopeMa, ypaBHEHUE-
CJIEJICTBHE, CBOWCTBO MAaTEMaTHUECKOI0 00BbEKTA, I0KA3aTEIbCTBO, PABHOCUJIbHBIE
ypaBHEHUS 1 HEPaBEHCTBA.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
MHO3K€ECTBO ACNCTBUTEIBHBIX YHCEIL.
1 MHorounensl. PanmoHanbHble YpaBHEHHS U 24 1 0
HepaBeHcTBa. CHCTEMBI IMHEWMHBIX
yYpaBHEHUU
9 Oynkunu u rpadpuku. CreneHHas GyHKIUS C 12 1 0
L[eIBIM TIOKa3aTesIeM
3 ApubmMeTnuecknii KOpeHb N-0if CTENEHHU. 15 1 0
HppaunonanbHble ypaBHEHUS
I1 T
4 okazarenbHas pyHkuus. [lokazarenbHbie 10 1 0
YpaBHEHUS
5 Jlorapudmudeckas GyHKITUS. 18 1 0
Jlorapudmuueckre ypaBHEHUs
6 TpuroHomeTpuuecKre BbIpaXKEHUs U 99 1 0
ypaBHEHUS
[TocnenoBaTenbHOCTH U IPOTPECCUH 10 0
HenpepriBubie ¢pyukiuu. [IpousBoanas 20 0
9 [ToBTOpenue, 060061IeHNE, cCCTeMaTH3aIUs 5 5 0
3HAaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KosuyecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposeie
n/n Tema ypoka Bcero Konrpoaeueie | Hpakrieckue u3ydyeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoTsbI pecypes!
1 MHoxecTBO, orepauu HajJ MHOKEeCTBaMHU 1 0 0
U UX CBOMCTBa
2 Huarpammer Diinepa-Benna 1 0 0
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1 0 0
ammapata sl pelIeHus 3a1a49
Parmmmonansubie ynciaa. OOBIKHOBEHHBIE U
4 JECTUYHBIC IPOOU, TTPOIICHTHI, 1 0 0
OCCKOHEYHBIC MTEPHUONIECKHE IPOOH
Pammonansubie ynciaa. OOBIKHOBEHHBIE U
5 JECTUYHBIC IPOOU, TTPOIICHTHI, 1 0 0
OCCKOHEYHBIC MTEPHUONUCCKHE IPOOH
6 [Ipumenenue npoOeii U MPOLIEHTOB IS 1 0 0
pelieHus MPUKIAIHBIX 3a1a4
7 [Ipumenenue npoOeli U MPOIICHTOB JIJIs 1 0 0
penieHus MPUKIAIHBIX 3a71a4
8 JlelicTBuTenbHBIC Yncia. PanimoHansHbIe 1 1 0 0
HppaMOHAJIbHBIE YHCIIa
9 Apudmernueckue oneparuu ¢ 1 0 0
NENCTBUTEILHBIMA YHCIAMU
10 Monaynb JeCTBUTENFHOTO YMCIIA U €r0 1 0 0

CBOICTBA




11

[TpuGnmxEHHbIE BEIYMCIICHUS, TPaBHIIa
OKpPYIVICHMS, IPUKUJIKA U OLICHKA
pe3yJbTata BEIYMCICHUN

12

OCHOBHBIE MCTOABI PCIICHUSA LCJIbIX U
JIPOOHO-PANMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB

13

OCHOBHEBIE MCTOABI PCIICHUS TCJIbIX U
JTpOOHO-palIMOHATIFHBIX YPaBHEHUHN U
HEPaBEHCTB

14

OCHOBHEBIE MCTOABI PCIICHUS TCJIbIX U
IpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPABEHCTB

15

MHOro4ieHsl OT OJHON NEPEMEHHOM.
Jlenenue MHOTOYJIEHA HA MHOTOYJIEH C
octatkoMm. Teopema bezy

16

MHoTrousIeHBI ¢ TIEeTBIMA KO3 PHUITHEeHTaMH.
Teopema Buera

17

Pemenue cucteM TMHEMHBIX YpaBHEHUI

18

Pemenue cucteM TMHEMHBIX YpaBHEHUI

19

Marpuiia cucTeMbl JJUHEHHBIX YPaBHEHHIA.
Onpenenurens MaTpULBL 2X2, €ro
TeOMETPHUYECKUN CMBICT M CBOMCTBA;
BBIYHCIICHUE €T0 3HAYCHUS

20

Onpenenurens MaTpULbl 2X2, €ro
F€OMETPHUUECKHI CMBICI U CBOMCTBA;
BBIYMCJIEHUE €r0 3HaYEHUs

21

[IpuMeHeHue onpenenuTens Ui peleHus
CUCTEMBI JINHEWHBIX YPaBHEHUN




22

Pemrenne npukiagHelx 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JIMHEWHBIX YPABHEHUI

23

Pemrenne npukiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

24

KonTtposnsHast padoTa: "PannonanbHble
ypaBHEHUs U HepaBeHcTBA. CucTeMsl
JMHENHBIX ypaBHEHUN"

25

@OyHK1HUS, CIIOCOOBI 3aJaHUs PYHKIINH.
B3aumno o6patHbie ¢pyHkuu. Komnosunus

byHKIMNA

26

I'paduk pyHkmu. SnemeHTapHbie
npeoOpa3oBaHusi rpa@UKOB PYHKINN

27

OO6nacTh onpeeieHus] © MHOYKECTBO
3HaueHni ¢ynkuu. Hymu dyHkmm.
[TpoMexxyTKH 3HAK MMOCTOSHCTBA

28

UETHbie 1 HEUETHBIC (PYHKITHH.
[Tepuoanueckue dynkiuu. [IpomexyTku
MOHOTOHHOCTH (YHKLIUU

29

MakcuMyMbl U MUHUMYMBI (DYHKIIHH.
Haubonpiiee 1 HaumMeHblliee 3HaYCHHUE
(YHKIMH HAa IPOMEKYTKE

30

Jluneiinas, KBagpaTuyHas U JpoOHO-
nuHeitHas GyHKUIUU

31

DJeMeHTapHOe UCCIIeI0BaHuEe U
MOCTpOEHHE I'PaUKOB ITUX PYHKIHHA

32

DJeMeHTapHOe UCCIIeI0BaHuE U
MOCTpOEHHE I'PaUKOB ITUX PYHKIHHA

33

Crernens ¢ LIEIBIM MOKazaTeleM. buHom




Hrrotona

34

Crernensn ¢ 1eI6IM ITOKa3aTeneM. bunom
Hrrotona

35

CrenenHas GyHKIHS ¢ HATYPAJILHBIM U
neabIM nokazareieM. E€ cBonicTBa U

rpadux

36

KonTponsnas pabora: "Crenennas
¢yukuus. E€ cBoiictBa u rpaduk”

37

Apudmernueckuil KOpeHb HaTypalIbHOU
CTEIIEHU U €r0 CBOMCTBA

38

Apudmernueckuil KOpeHb HaTypaJIbHON
CTEIIEHU U €r0 CBOMCTBA

39

[IpeoOpazoBaHus YHCIOBBIX BBIPAKEHUH,
CoAEpKaIIUX CTEIIEHU U KOPHU

40

[IpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH,
COJIeprKaluX CTENEeHU U KOPHU

41

[IpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH,
COJIepKalIuX CTENEeHU U KOPHU

42

WppaunonaisHble ypaBHeHUs. OCHOBHBIE
METO/Ibl PELICHUs] UPPALIUOHATIBHBIX
ypaBHEHUH

43

Wppannonansubie ypaBHeHHs. OCHOBHbBIE
METO/Ibl PELICHUs] UPPALIMOHATIBHBIX
ypaBHEHUH

44

Wppannonansseie ypaBHeHH. OCHOBHBIE
METO/Ibl PELICHUS UPPALIUOHATIBHBIX
yYpaBHEHUH

45

PaBHOCUIIBHEIE Nepexo bl B pCHICHUU




HMPPALMOHAIIBHBIX YPABHEHUN

PaBHOCWIBHBIE ITEPEXO/BI B PELICHUU

46 HppAIMOHAIIHBIX YpaBHEHUN

47 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUHT
HPpaIMOHAIIHBIX YpaBHEHUN

48 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUHT
HPpAIMOHAIIBHBIX YpaBHEHUHN
CpoiicTBa u rpaduK KOpHsI N-0i CTENEeHU

49 Kak (yHKIIMH OOpaTHOM CTETIEHH C
HaTypaJbHBIM MTOKa3aTelIeM
CpoiicTBa u rpaduK KOpHsI N-0i CTENeHN

50 KakK (yHKIIMH OOpaTHOU CTETICHH C
HaTypaJbHBIM MTOKa3aTelIeM
KontponbHas padota: "CsoiicTBa u rpadux

51 KOpH# N-oii crenenn. MpparmoHaibHbIe
ypaBHEeHUS"

59 CreneHsb ¢ pallMOHAIBLHBIM MTOKA3aTeNeM U
e€ CBOICTBa

53 CreneHs ¢ pallMOHAIBLHBIM [TOKA3aTeIeM U
e€ CBOICTBa

54 CreneHs ¢ palMOHAIBLHBIM [TOKA3aTENeM U
e€ CBOICTBa

55 [TokazarenpHas ¢yHKIIUA, €€ CBOMCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka QyHKIUN A5
peuleHus: ypaBHEeHU I

57 Hcnonb3oBanue rpaduka QyHKIUN AJs

pelIeHNs ypaBHEHUN




[Toka3zarenbHblie ypaBHeHUs. OCHOBHbIE

58 METO/1bl PEIIEHUSI T0KA3ATEIbHBIX 1 0 0
YpaBHEHUU
[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

59 METO/1bI PEIIEHUSI T0KA3ATEIbHbIX 1 0 0
YpaBHEHUU
[Toka3zarenbubie ypaBHeHUs. OCHOBHbBIE

60 METO/1bI pEIIEHUS] T0KA3aTEIbHbIX 1 0 0
YpaBHEHUU

61 Kontponbhas padota: "[lokazarenpHas 1 1 0
¢yuknus. [lokazaTenbHble ypaBHeHUS"

62 Jlorapudm gucna. CoiicTa norapugpma 1 0 0

63 Jlorapudm gucna. CoiicTa norapugpma 1 0 0

64 Jlorapudwm uncna. CoiicTBa Jorapupma 1 0 0

65 JlecsaTHYHBIC W HATYpaTbHBIE JTOTAPU(MBI 1 0 0

66 JlecsaiTHUHBIC W HATypaJIbHBIE JTOTAPU(DMBI 1 0 0

67 [IpeoOpazoBaHue BIPAKEHUM, COACPKAITUX 1 0 0
sorapudmbl

68 [IpeoOpa3oBanue BEIpaKEHUH, COAEepPKALIUX 1 0 0
soraprudmsl

69 [IpeoOpas3oBanue BEIpaKEHUI, COAEpPIKALINX 1 0 0
sorapudmel

70 Jlorapudmuueckas GyHKIMS, €€ CBOWCTBA U 1 0 0
rpaduk

71 Jlorapudmuueckast QyHKIH, €€ CBOWCTBA U 1 0 0
rpaduk

79 Hcnonb3oBanue rpaduka GyHKIUN A5 1 0 0

pelIeHNs ypaBHEHUN




Hcnons3oBanue rpaduka GyHKIUN A5

3 peuieHus ypaBHEHUN
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE

74 METO/1bl pELIEHUSI JJorapu(PMUUECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHuss. OCHOBHBIE

75 METO/1bl peIIeHUs Jorapu(PMUIECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE

76 METO/1bl peIIeHUs Jorapu(PMUIECKUX
YpaBHEHUU

77 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELLICHUU
Jorapu(PMUIECKUX ypaBHEHUN

78 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
Jorapu(pMUUECKUX ypaBHEHHI

79 KontponbHas padota: "Jlorapudmudeckas
¢dbynaknus. Jlorapudpmudeckue ypaBuenus"

80 CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

82 ApKCUHYC, QpKKOCHHYC M apKTaHT€HC
YHCIIOBOTO apryMeHTa

83 ApKCUHYC, QpKKOCHHYC M apKTaHT'€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb,

84 OTIPEEIIEHNE TPUTOHOMETPUUECKHUX

(GYHKIUH YUCIOBOTO apryMeHTa




Tpuronomerpuueckas OKpy>KHOCTb,

85 OmpeieICHUE TPUTOHOMETPUUECKHUX 1 0 0
(GYHKIUI 9UCIOBOTO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYIIBI 1 0 0
87 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYIIBI 1 0 0
88 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYIIBI 1 0 0
89 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1 0 0
[IpeobpazoBaHue TPUTOHOMETPUUECKUX
90 . 1 0 0
BBIPKEHUI
[IpeobpazoBaHme TPUTOHOMETPUUECKUX
91 . 1 0 0
BBIPOKEHUI
[IpeobpazoBaHme TPUTOHOMETPUUECKUX
92 . 1 0 0
BBIPOKEHUI
[IpeoOpa3oBaHrEe TPUTOHOMETPHUIECKUX
93 . 1 0 0
BBIpKCHUI
94 Pemienne TpuroHOMETPUYECKUX YpaBHEHUH 1 0 0
95 Pemienne TpUroHOMETPUYECKUX YpaBHEHUI 1 0 0
96 Pemienne TpUroHOMETPUYECKUX YpaBHEHU 1 0 0
97 Pemienne TpUroHOMETPUYECKUX YpaBHEHUI 1 0 0
98 Pemienne TpUroHOMETPUYECKUX YpaBHEHU 1 0 0
99 Pemenue TpuroHoMeTpUUECKUX YpaBHEHHIMA 1 0 0
100 Pemenune TpuroHoOMeTpHUUECKUX YpaBHEHHM 1 0 0
KonTposnpsHast padoTa:
101 "TpUroHOMETPUYECKNE BBIPAKEHUS U 1 1 0
TPUTOHOMETPUUYECKHE YpaBHEHUS"
[TocnenoBaTeabHOCTH, CIIOCOOBI 331aHUS
102 i 1 0 0

nocliegoBaTebHOCTE. MeTon




MaTEMaTHYECKON MHIYKLINU

103

MOHOTOHHBIC nu OI‘paHI/ILIeHHBIe
nmocieioBareabHoCTH. MicTopus ananm3sa
OECKOHEUYHO MAJIbIX

104

Apupmerrueckasi mporpeccus

105

I'eomeTrpuueckas nmporpeccust

106

beckoHeuHO yObIBaroI1asi reoMeTpu4ecKast
nporpeccust

107

Cymma OeckOHEYHO yObIBaroIen
Te€OMETPUIECKOH MPOTpecCcuun

108

JIMHEeNHBIN ¥ SKCIOHEHIIMATIBHBIA POCT.
Yucno e. @opmyrna CIOKHBIX MPOLIEHTOB

109

JIMHENHBIN ¥ SKCIOHEHIIMATIBHBIA POCT.
Yucno e. @opmyrna CIOKHBIX MPOILIEHTOB

110

Hcnonb3oBanue mporpeccuu Ajsi peuieHus
peayIbHbIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

111

KonTtponbHas padoTa:
"I[locnenoBaTeabHOCTH U Mporpeccuu”

112

HenpepsiBHBbIC PYHKIIMHM U UX CBOWCTBA

113

Touka pa3pbiBa. ACHMIITOTHI I'Ppa)UKOB
byHKIMII

114

CpoiicTBa (hyHKIIMIA HETIPEPHIBHBIX Ha
OTpe3Ke

115

CpoiicTBa (hyHKIIMIA HETIPEPHIBHBIX Ha
OTpe3Ke

116

Meton HUHTCPBAJIOB UIA PCHICHUS
HCPAaBCHCTB




MGTOI[ HUHTCPBAJIOB MJIA PCHICHUSA

117
HEPaBCHCTB

118 MeTo1 UHTEPBAJIOB JIJISl PEIICHHUS
HEPaBCHCTB

119 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
GYHKIMH 1S pereHus 3a1a4d

120 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GbyHKIMM 115 pereHus 3a1a4

121 IlepBast 1 BTOpas IpoOU3BOJHEIE KIINU

VH

199 Onpenenenue, reOMeTPUYECKAN CMBICI
MPOU3BOTHOMN

123 Omnpenenenue, GU3NIECKUAN CMBICTT
MPOU3BOTHOMN

124 VYpaBHeHHE KacaTeIbHOM K TpaduKy
byHKIIN

125 VYpaBHEeHHE KacaTeIbHOM K TpaduKy
byHKIMN

126 [IpousBoIHBIE 2JIEMEHTAPHBIX (QYHKIIHMA

127 [IpousBoIHBIE 2JIEMEHTAPHBIX (QYHKIIHMA

128 [IpousBoiHasi CyMMBI, IPOU3BEACHUS,
YaCTHOTO U KOMIO3UIHNH (DYHKIUI

129 [IpousBoiHAs CyMMBI, IPOU3BEACHHUS,
YaCTHOTO U KOMIO3UIHNH (DYHKIUI
[IpousBoiHAs CyMMBI, POU3BEACHUS

130 ’ ’
YaCTHOTO U KOMIO3UIINH (QYHKITUI

131 KonTtponsHas padora: "[IpouszBoanas”

132 [ToBTOpenue, 060061IeHNE, CCTeMaTH3aIUs




3HaHui: "YpaBHeHus"

133 HOBToPeime, O606I'J;ICHI/IC, cHCTeMaTu3aIus 1 0
3HaHuil: "OyHKIMK

134 Wrorosas koHTposbHas paboTa

135 Hrorosas koHTpoJsbHAs paboTa

136 HOBTOPGHI/IG, 0000111eHIE, CHCTEMAaTU3aIAS 1 0
3HaAHUH

OBUIEE KOJIMYECTBO YACOB I10
1 136 10

[TPOTPAMME










YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* MaTtematuka: anrebpa 1 Hauajla MaTeMaTHYECKOI0 aHAJIN3a, TEOMETPHSL.
Anrebpa 1 Hauaja MaTeMaTH4eckoro aHanusa (B 2 yactax), 11 kmacc/ Yacts 1:
Mopakosuu A.I'., Cemenon I1.B.; Hacte 2: MopakoBuu A.I'. u npyrue; noja
penakmueit Mopakosuda A.I'., OO111€CTBO ¢ OTPaHUYEHHON OTBETCTBEHHOCTHIO

«MO1] MHEMO3UHA»

METOANYECKUE MATEPUAJIBI JJIS1 YUUTEJIA

MopnakoBuu A. I'. Maremartuka: anrebpa 1 Havajia aHajIM3a MaTeMaTHYeCKOTO
aHanusa, reomeTpus. Ainredpa v Hayasia aHajau3a MaTeMaTudeckoro ananusa. 10 -
11 ximaccel (6a30BBIN YPOBEHB): MeTOIMYECKOe ocodue aiis yuutens / A.T.

Mopnakosuy, [1.B. CemeHoB. - 4-e u3n., nepepad. - M.: Muemosuna, 2018.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bubnmmoreka IJOK






