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HOACHUTEJIBHASA 3AIINCKA

VYueOHblil Kypc «Anredpa W Hauajla MaTEeMaTUYECKOTO aHallu3ay» SBISICTCS
OJIHUM U3 HauboJjiee 3HAYMMBIX B MpPOrpamMMe CpeaHero oOiiero 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 (DU3HUKH, XUMHUHU, OHOJIOTHH,
MOHUMAaHUSI OCHOBHBIX TEHJECHIIMM 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 KPUTUUYECKOE MBIILJICHUE.

B xone usyuyenus yyeOHOro Kypca «Anrebpa M Hadajga MaTeMaTUYECKOTO
aHanu3a» OOydYarolIvecs IMOJy4aloT HOBBIA OMNBIT PEIICHUsS NPUKIAJHBIX 3ajad,
CaMOCTOSITEJIbHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEN pealbHbIX CHUTYalUil,
UHTEpPIpETAUUd  TOJIYYEHHBIX  PEIIEHUH, 3HAKOMATCA €  [pPUMEpaMu
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
dbopMHUpPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
NEATEeNIbHOCTH, TpeOyolieil MNpOoJ0KUTENbHON  KOHUEHTPAMM BHUMAaHWUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 33 IOJYyYECHHBIH
pe3yibTar.

B ocHoBe MeTtonuku oOydeHHs anreOpe W HauyajgaM MaTEeMaTHYECKOro
aHaJu3a JISKUT JEATeIbHOCTHBINA MPUHIIUI OOy4YEeHUS.

B crpykrype yueOHOro kypca «Anredbpa M Haudajla MaTeMaTHYECKOIo
aHaJIM3a» BBIICIICHBI CIEAYIOLIUE COJIepKATEeIbHO-METOuYecKue JuHuu: «Hucna
U BbIYUCHeHUs», «DyHKIUU U rpadukny, «YpaBHEHUS U HEpaBeHCTBay», «Hauana
MareMaTH4ecKoro aHaiamsa», «MHoOXecTBa 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
peIIeHUs] CaMOCTOSTEIHbHO CPOPMYIMPOBAHHON MAaTeMaTUYEeCKOW 3aj]auu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxxarenbHO-MeTOMYEeCKas: JTHHUS «UWClIa W BBIYMCICHUS» 3aBEpIIacT
(GopMuUpOBaHUE HABBIKOB HCIIOJIH30BAHMS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4aToO Ha YPOBHE OCHOBHOTO 001ero oopazoBanus. Ha ypoBHe cpeqHero o0Iiero
oOpa3oBanuss oco0oe BHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIUMCICHHUN, BKIIOYAIONIMX B CeOS MCIOIB30BaHUE PA3TMYHBIX
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 CIEIUPUYCCKUE 3aJa4d W OIECpalMU: JEeJICHUE Haleo,
ONIEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBIE CBOWCTBA
paIMOHANBHBIX M MPPANMOHAIBHBIX YUCEN, apu(METHICCKHE ONEPAl, a TaKKe
U3BJICUCHUE KOPHS HATYpaJbHOW CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEI.
bnaromapsi mocnenoBaTeIbHOMY pPACIIMPEHHIO Kpyra HCHOJIb3YEeMbIX 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 OOy4alomMecs OBIAACBAIOT PA3IUYHBIMH METOJAMHU  PELICHHUSA
palMOHANBHBIX, HMPPALMOHAIBHBIX, IOKAa3aTEeIbHBIX, JOTapuPMUYECKUX U
TPUTOHOMETPUYECKUX ypaBHEHUH, HEPAaBeHCTB M CHCTEM, a TakkKe 3ajad,
colepkammx mnapaMmeTpsl. [lomydeHHbIE yMEHHSI IIMPOKO HCHIOIB3YIOTCS MpPH
UCCIeOBaHNH (YHKIMI C TIOMOINBIO MPOU3BOJHOM, MPU PEUICHUH MPUKIAJTHBIX



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,
collepKallluX CTereHu W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuajia TPOUCXOIUT  JajbHEHIee  pa3BUTHE  AJITOPUTMUYECKOTO U
a0CTPAKTHOTO MBINUICHUST O0ydYaromuxcs, (GOPMUPYIOTCS HAaBBIKK JI€TYKTHUBHBIX
paccyxaeHudt, paboTel C  CUMBOJbHBIMU  (opMamu,  MOpeACTaBICHUS
3aKOHOMEPHOCTEN W 3aBUCMMOCTEH B BHJIE PAaBEHCTB M HEpPaBEHCTB. Anredpa
npemiaraer d(pQGeKTUBHbIE HWHCTPYMEHTHI [IJIi PEHICHUS MPAKTUYECKUX U
€CTEeCTBEHHO-HAYYHBIX 3aJa4, HarJIsHO JEMOHCTPUPYET CBOM BO3MOMHOCTH Kak
SI3bIKA HAYKH.

ConepxartenbHo-MeTonnueckas JauHusA «DyHKMM U rpaduKu» TECHO
nepervieTaeTcss ¢ APYrUMHU JIMHUSIMU Y4eOHOTO Kypca, MOCKOJBKY B KaKOM-TO
CMBICIIE 337a€T MOCIE0BATEIbHOCTh U3YUEeHHs MaTepHraiia. M3ydyenue cTeneHHoi,
MOKa3aTeIbHOM, JIOTapU(MHUIECKON U TPUTOHOMETPUUECKUX (YHKIINHI, UX CBONCTB
U rpauKoB, HCMOJIb30BaHHe (DYHKIMI Uil pelIeHus 3aJa4d U3 IPYrux 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 ciioBecHO. Ero m3ydenue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIIeHNIO 1 KOHKPETHU3AIIMHU, UCTIOJIH30BAHUIO aHAJIOTHH.

ConepxartenbHass nuHUs «Hadanma maTeMaTHYEeCKOTO aHalIW3a» MO3BOJISET
CYILIECTBEHHO PAaCIIMPUTh KPYyr KaKk 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 TpolieccoB. JlaHHas coaepkaTenbHas JHUHUS OTKPBHIBAET HOBBIC
BO3MOKHOCTH TIOCTPOCHHUSI MaTEMaTUYECKHUX MOJIENIEd peallbHbIX CHUTYaIlUH,
MO3BOJIIET HAXOJUTh HAWJIy4Ylllee pEIIeHWE B NPUKIAIHBIX, B TOM YHCIE
COIMATIbHO-KOHOMUYECKHX, 3a/lauaX. 3HAKOMCTBO C OCHOBAMH MAaT€MaTUUYECKOTO
aHajgu3a CIOCOOCTBYET pa3BUTUIO aOCTPAKTHOTO, (HOPMabHO-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-MeTOIMYECKAs TUHUS «MHOKECTBA M JIOTMKA» BKJIIOYAET B
ce0si DJIEMEHTBhl TEOPUM MHOXKECTB M MaTeMaTHYEeCKON JOTuKu. TeopeTuko-
MHOKECTBEHHBIE MTPEICTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIBHON MaTeMaTUKHU
U TpeajaraloT HamOoJiee YHUBEpCANbHBIM SI3bIK, OOBEIUHSIONIMNI 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
npaBWwaM  TMOCTPOCHUS  JIOKA3aTEIbCTB.  3HAKOMCTBO €  DJIEMEHTAMU
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PAa3BUTHIO JIOTMYECKOTO MBIIUICHUS
00ydJaromuxcs, Mo3BOJISET UM CTPOUTh CBOU PACCYXKJIEHUS HA OCHOBE JIOTUYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yueOHOM Kkypce «Anrebpa W Hadajla MaTEMaTHYECKOTO aHAIHM3a»
IPUCYTCTBYIOT OCHOBBI MaTeMaTH4YECKOI'0 MOJEIMPOBAaHMS, KOTOPHIE IMPU3BAHBI
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 MPOrPAMMBbI, IOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IIUPOKO HMCTIONB3YETCs IS PelleHUs MPUKIATHBIX 3aaad. [lpu
pEIICHUH  peajbHbIX  MPAKTHUYECKUX  3a7ad  oOydallluecss  Pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHHWE HAXOJIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
WCIIOIb30BaTh  AHAJIOTHIO, 0000IMaTh M  KOHKPETHU3MPOBATH  IPOOIIEMY.
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 vaca: B 10 knacce — 136 yacoB (4 vaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).



COAEPXAHUE OBYUYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble Tnepuoauyeckue apoodu. [IpumeHnenue apobGedl W MPOLEHTOB IS
peLIeHUs NPUKIAJHBIX 3a1a4 U3 Pa3JIMYHbIX OTPACIICN 3HAHUN U PEAIbHOM KU3HU.

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

Crenenb C 1uenbiM mnokaszateneMm. bunHom Hbrotona. Hcnonb3oBaHue
noaxoAsIed (GopMbI 3aNTUCH IEUCTBUTEIBHBIX YUCEN JJIS PEIICHUS MPAKTUUECKUX
3a7a4 U MPEJICTABICHUS JaHHbIX.

ApudmMeTndyecknii KOpeHb HaTYPAIBLHOM CTENEHU U €T0 CBOMCTBA.

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

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

CuHyc, KOCHHYC, TaHI€HC, KOTaHT€HC YHCIOBOT'O apryMeHTa. ApPKCHHYC,
APKKOCHHYC U apKTAaHT€HC YMCIOBOI'O apryMEHTA.

YpaBHeHUs 1 HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHEHUs. PaBHOCWUIIBHBIE YpaBHEHHsI U ypaBHEHUA-CIeACTBUSA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OCHOBHBIE METOBI PEIICHUS LETBIX U IPOOHO-PAIMOHATBFHBIX YPaBHEHUHN H
HEpaBEHCTB. MHOroO4YiIeHbl OT OJHOW IEpeMEHHOW. JleneHne MHOrouwieHa Ha
MHOrOWIeH ¢ ocratkoM. Teopema be3y. MHorowiensl ¢  UEIbIMHU
kod(ppunmenramu. Teopema Buera.

[IpeoOpa3oBaHys YUCIOBBIX BBIPAKEHUH, COEPIKAIINX CTETICHU M KOPHHU.

HNppaunonansHbie YpaBHEHUS. OcHOBHbIE METOIbI peleHus
MPPALUOHAIBHBIX YPaBHCHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PEIICHUS] MOKA3aTeIbHBIX

YPaBHEHHM.
[IpeoOpazoBaHue BhIpAKEHUM, COJIEpKAITUX JTOTApUPMBI.
Jlorapudmuyeckue yYpaBHEHUSI. OcHOBHbIE METO/IbI penieHus

Jorapu(MUYECKUX YpaBHCHUH.
OcHoBHBIE TPUTOHOMETPUYECKHUE hopMyIIBI. [IpeoGpazoBanue
TPUTOHOMETPUUECKUX BhIpAKEHUM. PellleHre TpUroHOMETPUIECKUX YpaBHEHUM.



Pemienue cucreM JMHEWHBIX ypaBHEHUW. MarTpuua CHUCTEMBl JIMHEHWHBIX
ypaBHeHUW. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUU 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
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[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

OyHkIusA, crnocoObl 3ananus ¢GyHKuuH. B3aumMHO o00paTHble (QYHKIMH.
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
¢ynakiuu. TIpomMeXyTKM MOHOTOHHOCTH (PYHKIIMH. MaKCUMyMbl U MUHUMYMBI
¢ynkiuu. Haubomnpiee 1 HauMeHblllee 3HaUeHUsI PYHKIIUU Ha TIPOMEKYTKE.

JluneitHasi, KBajgpaTU4Hass W JIpOOHO-NTHHEHHAs (YHKIMHU. DIIEMEHTapHOEe
UCCJIeIOBAaHNE U TTOCTPOCHHE UX IPaPUKOB.

CrenenHas (GyHKUMS ¢ HATypaJdbHBIM U II€JIBIM TIoKa3zateneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U Tpaduk KOpHA N-OM CTENMeHW Kak (QPYHKIUU OOpaTHOM
CTEIEHHU C HATYpaJIbHbBIM MTOKA3aTEJIEM.

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

TpuroHomerpuyeckass OKPYKHOCTb, OIPEACICHUE TPUTOHOMETPUYECKUX
(YHKIMIA YUCIIOBOTO apryMeHTa.

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

Hayajia maTeMaTH4eCcKOro aHaIu3a

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

Apudmernyeckas U reomeTpuueckas nporpeccuu. beckoneuHo yObIBaromas
reometrpuueckas nporpeccusi. Cymma 0€CKOHEYHO yOBIBAIOIIEH TeOMeTpUUeCKOn
MPOrpeccuu. JINHENHBINA U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
IpoueHTOB. VMcnonb30BaHWE NPOrPECCHMU Ul PELICHMs] pPealbHBIX —3a1a4
IIPUKJIATHOTO XapakTepa.



HenpepbiBHblE (QyHKUIMM M HX CBOMCTBAa. Touku paspbiBa. ACHUMHOTOTHI
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
(u3nUecKHil CMBICT IPOM3BOIHOM. YpaBHEHHUE KacaTeabHOU 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-MHOMXKECTBEHHOIO — ammapara  Juis
ONMCAaHUS pPEaJbHBIX IIPOLECCOB M SBICHUM, IIPU PELICHUM 3a1ad U3 APYrUx
y4eOHBIX ITPEIMETOB.

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

11 KJIACC

Yucsa v BbIYMCICHUS

Harypanbubie u nenble uncna. [IpuMeHeHrne MPU3HAKOB JEIUMOCTU LEIBIX
gyuces, HauOonpmui obmui genutens (ganee — HOJl) m HamMeHslee oOiee
kpatHoe (nanee — HOK), ocTtaTkoB o Mmoayito, anroputMa EBkinaa st peiieHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmmnekcubie wucma. AnreOpanyeckass W TpPUTOHOMETpHUEcKas (OpMBI
3aMCH KOMIUIEKCHOTO YHcia. ApU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMILIEKCHBIX YHCEN Ha KOOPAMHATHON TUIOCKOCTH.
®opmyna Myaspa. KopHu N-0M cTeneHu M3 KOMIUIEKCHOrO uucia. [Ipumenenune
KOMITJIEKCHBIX YHCEN IS peeHus (U3HUEeCKUX U TEOMETPUIECKUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

CucrtemMa U COBOKYNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHbBIE
CUCTEMBI U CUCTEMBI-CIIE/ICTBUSI. PABHOCHIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHUH C  MOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTU. Pellienne TpUroHoMeTpuyecKuX HEpaBeHCTB.

OCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbBIE METO/Ibl PEIICHHS] CHUCTEM U COBOKYMHOCTEH pallMOHAJIbHBIX,
UppAIMOHABHBIX, TOKA3aTENbHBIX U JIOTapU(PMHUUECKUX YPaBHEHUN.

VYpaBHeHUs, HEPAaBEHCTBA U CUCTEMBI C ITapaMETPaMH.



IIpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3ajady W3 Pa3JudHbIX 00JacTell HAYKH W peaabHOU
KU3HU, UHTEPIPETALU MOTYyYEHHBIX PE3YIbTaTOB.

DYyHKIUHN U TPaPUKHU

I'paduk kommnoszunuu ¢Gyskiui. ['eomerpuyeckre 00pa3bl ypaBHEHHH U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue QyHKIMH, UX CBOMCTBA U TpadUKH.

I'paduueckne meTonbl pelieHHs ypaBHEHM W HepaBeHCTB. ['paduueckue
METO/bI PELIECHHUS 3a]1a4 C IapaMeTpaMu.

Ucnonb3oBanue rpadukoB (QYHKIUI AJig HCCIEIOBAaHUS IMPOILIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPHU PEUICHUU 3aJady M3 JAPYTUX YYEOHBIX
NPEIMETOB U PEAIbHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHajImu3a

[IpumeHeHne MpOU3BOAHON K UCCIIENOBaHUIO (DYHKIIMI HA MOHOTOHHOCTH U
skcTpeMyMbl.  HaxoxzaeHue  HauOonblllero W HAWMMEHBIIETO  3HAYCHHM
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHnEe NPOW3BOAHOM I HAXOXKJICHUS HAWIY4dlIEro pEHICHUs B
OPUKIAOHBIX 3aJayax, JId OIpEeleNeHUs CKOPOCTH M YCKOpPEHHUs Ipolecca,
3a1aHHOTO (hOPMYJION WU TPadUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO THepBooOpa3HbIX. I[lepBooOpazHbIe
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoXIeHUs TEPBOOOPA3HBIX.

HNuTerpann. ['eomeTpuueckui CMBICJI WHTETpaJA. Brruucnenue
onpenenéHHoro uHTerpana mo popmyie Hetorona-JleiOnmua.

[Ipumenenue umHTErpajga s HAXOXKACHHUS IUIOMIAACH IMIOCKUX (QUryp u
00BEMOB T€OMETPUUYECKHUX TEIL.

[Tpumepsl pemennit auddepeHIMaIbHBIX ypaBHEHHN. MaTtemaThuueckoe
MOJIETIMPOBaHUE pealbHBIX IPOLECCOB C MOMOUIbI0 Au(depeHInaIbHbIX
YPAaBHEHHUM.



INTAHUPYEMBIE PE3VIJIBTATbBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJINA3A»
(YTJIVBJIEHHBIM VPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAXKAAHCKOM MO3UIIMU 00YYAIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIE€HAa  POCCHUHCKOro  OOIecTBa,  MPEACTABICHHUE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI W JPYroe), YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMU B COOTBETCTBHU C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUICKON TPaKIAHCKON MICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
TOCTH>KEHUSIM POCCHUMCKMX MAaTEMAaTHUKOB M POCCUMCKOW MAaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE DTUX JOCTWKEHHUM B JAPYrUX HAyKax, TEXHOJIOTHsX, chepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCITIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOrO Hapoaa, cPOopMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, STUYECKOrO0 MOBEIECHHUS, CBSI3aHHOTO C MPAKTHYECKUM
OPUMEHEHHEM JIOCTWKEHHM HayKh U JEATEIbHOCThIO YUYE€HOro, OCO3HAHUE
JUYHOTO BKJI/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAsl 3CTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1ay, PEIICHUN, PaCCyKICHUN, BOCTIPUHUMYHUBOCTD
K MaTEMaTUYECKUM aCIeKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pusnuecKoro BOCIUTAHUSA:

chOpMHPOBAHHOCTh yMEHHUS MPUMEHSATh MaTeMaTHYeCKhe 3HaHUS B
WHTEpECcax 3I0POBOT0 U 0€30MacHOTO 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JIOPOBBIO (3I0POBOE MHUTaHWE, COAITAHCHUPOBAHHBIM PEKHM 3aHATUN H
OTIbIXa, PETyIsipHAs (U3HUECcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESTEILHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

FOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYJOIIO0Us, HHTEpeC K
paznuuHbiM  cepam  mpodecCUOHATBbHOW  JEATENIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOP
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC IUJIAHBI,



FOTOBHOCTh M CIIOCOOHOCTh K  MAaTeMaTHYECKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3a]]a4 MaTEeMAaTHUYE€CKON HANpaBJI€HH OCTH;

7) 3K0JIOTHY€eCKOT0 BOCTIMTAHMS

c(hOpMUPOBAHHOCTh  AKOJOTMYECKOW KYJIbTYpbl, TMOHHUMAaHUE BIUSHUS
COIMATbHO-2KOHOMUYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOTHON M COLMAIBHOM
Cpe/bl, OCO3HaHUE II100aIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JJIg pelieHusl 3a7ad B 00JacTu
OKpYXKarolel cpeJbl, IJIAaHUPOBAHHE TIOCTYNKOB W OIEHKM HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUsA HAayKu U  OOIIECTBEHHOW  TMPAKTHKW, TTOHUMaHUE
MaTeMaTHYEeCKOM HAayKu Kak cepbl YeTOBEYECKOH ESITeNIbHOCTH, ATAloB ¢
pPa3BUTHUS ¥ 3HAYUMOCTH JUIS PAa3BUTHS LHUBWIN3AIMH, OBJIQJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJICTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBISITh TMPOEKTHYIO W HCCIEAOBATENbCKYIO JeATEIbHOCTD
UHAUBUAYaIBHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHATHHA, OTHONICHUH MEXIy MOHATUSAMU, (OPMYIUPOBATH
OTIpeJICICHHs] TIOHATUM, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAINH,
OCHOBaHUS JIJIsi 0000IIEHNS M CPABHEHUS, KPUTEPHUH MPOBOJANMOTO aHAIIN3A;

BOCIIpUHUMATh,  (OPMYJIUPOBATH W  MPEOOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPHUIIATEIIbHBIE, €IMHIUYHbIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOMIOMCHUSIX W YTBEPXKACHUSX, MpEJIaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W IPOTHUBOPEUNN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHI, YMO3aKJIIOUEHUH 10 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOATENIBHO 10Ka3aTelIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTpAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpATh CHOCOO pernieHus ydeOHOM 3ajauu  (CpaBHHUBATh HECKOJIBKO
BAPDUAHTOB  PEIICHUsS, BbIOMpaTh  Haubojee MNOAXOMAMUUA € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).



Bba3oBrble uccienoBare/ibCckue 1eicTBUA:

UCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCH,,  (PUKCHPYIOIIME  MPOTHBOpEUYHE,  Mpoliemy,
yCTaHABJIMBATh MCKOMOE M JIaHHOE, (POPMHUPOBATh TUIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3ULIMI0, MHEHHUE;

IPOBOAUTH CAMOCTOSTENLHO CIUIAHMPOBAHHBIN HKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHUYecKoro o0ObeKTa, sIBJIEHUA, IpoLecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

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

IPOrHO3UPOBATH BO3MOXKHOE pa3BUTHE IIpoliecca, a TaKXKE BBIIBUIaTh
IPEINOJIOKEHUS O €70 Pa3BUTHHU B HOBBIX YCIIOBHUSIX.

Pab6ora ¢ undgopmanmeii:

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

BbIOMpaTh MHMOPMAIIUIO U3 UCTOYHUKOB PA3IUYHBIX TUIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBaTh U MHTEPIPETUPOBATh HHPOPMAIMIO PA3TUYHBIX BHUIIOB H
dbopM mnpeacTaBiIeHUS;

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

OLICHUBATH HAJEXKHOCTh uHpopMaIuu 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuUKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE IeCTBUS

OOmenne:

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¢ OOCYKJICHHS 3aJ1aBaTh BOIPOCHI IO CYIIECTBY 0OCYKITaeMOW TEMHI,
mpoOJIeMBI, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOHWCK
pEIIeHUs, COIMOCTABIATh CBOM CYXKJICHHUS C CYXACHUSIMU JPYIHX YYaCTHUKOB
nyanora, oOHapyXMBaTh Pa3jUyuM€ U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyTupOBaTh pa3HOTIACHS, CBOM BO3PAKCHUS,

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

PerJISITI/IBHbIe YHUBEpPCAJIBHLIC yqeﬁﬂme I[eﬁCTBHH



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, IMOLMOHAIbHBII HHTE/JIEKT:

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 TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPU PELICHUH 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 HEJOCTHXKEHUSI Pe3yJbTaTOB JESTEIbHOCTH, HAXOAUTh OLIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1€AATEIbHOCTD:

NOHUMAaTh U KCIOJb30BaTh MPEUMYLIECTBA KOMAHIHON M MHIWBHUIYaJbHOU
paboThl TpW pelIeHHH YYEeOHBIX 3aJad, NOPUHUMATh IeJlb COBMECTHOM
NEeSTENbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM pPabOThI, pacmpenemsiTh
BUIBl PabOT, JOrOBapUBAThCA, OOCYXKIAaTh TPOLECC M Pe3ynbTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHUS, 0OMEH MHCHHI,
«MO3TOBbI€ IITYpPMBI» W UWHBIE), BBINOJIHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMHU 4YI€HaMU KOMAaHJbl, OLICHUBATh
KayeCTBO CBOETO BKJaJia B OOLIUH MPOIYKT MO KPUTEPHUSIM, CPOpMYyIHpPOBAaHHBIM
Y4aCTHUKaMU B3aUMOJICHCTBUSI.

HPEAMETHBIE PE3YJIBTATBI

K xonmy obOydenuss B 10 kjacce oOyd4arouIuiicsi MOJTYYUT CIEAYIOIIHE
MPEeIMETHBIE PE3YJIbTAThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hadajga MaTeMaTHIECKOTO aHAITH3a:

Yucaa v BBIYUCIEHUS:

CBOOOJTHO OMEPUPOBATHh TMOHATHSIMH: PAMMOHATIBLHOE YHUCIO, OECKOHEUYHas
nepuogudeckass Japo0b, TPOIEHTHI, HWPPAMMOHATHLHOE YHCJIO, 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 pe3yJIbTaTa BRIYUCICHUN;



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

CBOOOJHO OINEPUPOBATH MOHATHEM: ApUDMETHUECKUI KOPEHb HAaTypalbHOU
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;

ONEPHUPOBATH MOHATUSAMU: APKCUHYC, apKKOCHUHYC W apKTaHI€HC YHCIOBOTO
apryMeHTa.

YpaBHeHUS M HEPABEHCTBA:

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

OPUMEHSTh PAa3IMYHbIE METOJbl PEIICHUS PAUOHAIBHBIX M JPOOHO-
pallMOHAIBHBIX YPAaBHEHHMM, IPUMEHSATh METOJ] HWHTEPBAJIOB JUIsl PELICHUs
HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMHU: MHOTOUYIEH OT OJHOW NEpPEeMEHHOMH,
MHOTOWIEH C MeJIbIMH KO3(P(UIMEHTaMH, KOPHU MHOTrOYJIEHA, NPUMEHATH
JI€JICHME MHOTOYJIEHAa HAa MHOTOWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
JUISl pELLIeHUs 3a1a4;

CBOOOJHO OMNEpUPOBaTH TOHATUSIMHU: CHUCTEMa JIMHEHHBIX YypaBHEHHH,
MaTpula, ONPENEIUTENb MATpUlbl 2 X 2 W €ro reoMETPUYECKHUU CMBICH,
UCIIOJIB30BAaTh CBOMCTBA OMNpenenuTens 2 X 2 g BBIYUCIEHUS €ro 3HA4YEeHUs,
IIPUMEHATh ONPENCINUTENN JUIsl PELICHUS CHUCTEMBbl JIMHEHMHBIX YpPaBHEHMH,
MOJIEIIMPOBATH PEAIBHBIE CUTYallMU C MOMOILIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUH,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIHA C IOMOLIBI0O MATpHIl U OIpPEHEIUTENEH,
MHTEPIPETUPOBATD ITOTYy4YCHHBIA PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JEHUCTBUN C KOPHSAMH IS TpeoOpa3oBaHUS
BBIPAKCHUU;

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

UCIIOJIb30BATh CBOWCTBA norapugmMoB TSt npeoOpa3oBaHus
JOrapu(pMUYECKUX BBIPAKEHUH;

CBOOOJHO ONEpUPOBATh MOHATUSAMHU: HPPALUMOHAIBHBIE, MOKa3aTeJIbHbIE U
Jorapu(pMUYECKUE YpaBHEHUSI, HAXOJIUTh UX PEIICHHS C TOMOLIBIO PABHOCUIIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYIIbI A1 MpeoOpa30BaHUs
TPUTOHOMETPUIECKUX BBIPAKCHUII,

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

MOJIEIUPOBATh pEalbHbIE CHUTyallUd Ha S3bIKE aiareOpbl, COCTaBIATH
BBIPAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3aJlayd, HUCCIEA0BaTh
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 TpeoOpa3zoBaHus TpaduKkoB QyHKINH;

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

CBOOOJIHO OINEPUPOBATh TOHATHAMH: UYETHBIE M HEUYETHBIE (YHKIIUH,
NePUOTNYECKUE (PYHKITHH, TPOMEKYTKH MOHOTOHHOCTH (D)YHKIIUU, MAKCUMYMBI U
MUHUMYMbI (QYHKIUM, HauOosiblliee W HauMEHbIIee 3HaueHWe (QyHKUMM Ha
IPOMEXYTKE;

CBOOO/IHO ONEPHUPOBATh MOHATUSAMU: CTENEHHAs (PYHKLUS C HATYypaJbHBIM U
LeJIbIM TOKa3aTesieM, rpauk CTeNneHHON (YHKIUU C HaTypalbHBIM U LEJIbIM
nokasaTeneM, rpaduk KOpHs N-0oi cTeneHu Kak (yHKIUU OOpaTHOM CTEHEHH C
HaTypaJIbHbIM I10Ka3aTelIeM;

ONEepUpPOBaTh MOHATUSAMU: JMHEHHas, KBaJpaTU4Has U JPOOHO-IMHEWHHas
(YHKIMH, BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U ITOCTPOCHUE UX IPa(pUKOB;

CBOOO/IHO ONEpUPOBATh MOHATHUSAMHU: IOKazaTelbHas W JIOTapupMUUEcKast
GbyHKIIMK, UX CBOMCTBAa W TpaduKH, WCIONB30BATh WX TpaduKu ISl pemieHus
YpPaBHEHUN;

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

UCMOJb30BaTh Tpadukd (QYHKIMA [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEW MpU pElICHUH 3aJad U3 JPYTUX y4eOHBIX MPEIMETOB U peaslbHOM
’KU3HU, BBIpAKaTh (OPMyJIaMU 3aBUCHUMOCTH MEX/y BEJIMUNHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CBOOO/IHO OMEepUPOBATH MOHATUSAMU: apudMeTHdecKkass U TeoMeTpHUYecKas
nporpeccusi, 0eCKOHEUHO yObIBaIoOIIasi reOMETpUYecKas Mporpeccus, JUHEHHBIN 1
HKCMOHEHUIUATBHBIA POCT, (pOpMyJia CIOKHBIX MPOIIEHTOB, UIMETh MPEACTABICHUE
0 KOHCTAaHTE;

MCIIOJIb30BaTh MHPOTPECCHM ISl PELICHHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: TIOCIEIOBATENBHOCTb, CIIOCOOBI 3a1aHUS
MOCJIEIOBATEILHOCTE, MOHOTOHHBIE M OIPaHUYEHHBIE MOCIEAOBATEIBHOCTH,
MOHUMAaTh OCHOBBI 3apOXJCHHS MATEMaTUYECKOTO aHaju3a Kak aHalu3a
OCCKOHEYHO MAJIbIX;

CBOOOJHO ONEPUPOBATHh TMOHATUAMH: HENpPEpbIBHbIE (QYHKUUHU, TOUYKH
paspsiBa rpaduka GyHKIUU, aCUMOTOTHI Tpaduka QyHKINY;

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 POU3BOJIHBIE CYMMBbI, MPOU3BEACHUS, YACTHOTO M KOMIIO3UIIUU
IBYX (DYHKIIM, 3HATh IPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

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

MHoxecTBa U JIOTMKa:

CBOOOJTHO  OMNEpUPOBATh  TMOHATUAMH: MHOXECTBO, ONEpalMH  Haj
MHOECTBAMMU;

UCITI0JI30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapar AJisl ONMCaHUs PEaIbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 3aa4 U3 APYTUX YUYECOHBIX PEIMETOB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: OIpEAENIeHHe, TeopeMa, ypaBHEHHeE-
CJIEJICTBHE, CBOMCTBO MaTEMaTHYECKOTO 00BEKTA, JOKA3ATENbCTBO, PABHOCUIIbHBIE
YpaBHEHUS 1 HEPABEHCTBA.

K xonmy oOyuenuss B11 kjacce oOy4arOmMACS TOJYYUT CIICIYIOIINAE
NPEeIMETHBIE Pe3yJabTaThl MO OTAEIHHBIM TeMaM pabouell MporpamMMmbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHUYECKOTO aHAIIN3a:

Yuciia ¥ BHIYHCTICHUSA:

CBOOOIHO ONEpUPOBaTh MOHATHUSAMHU: HaTypajlbHOE U IEJI0€ YHUCIIO,
MHOXECTBA HATYyPaJIbHBIX M LEJIbIX YHCEN, UCIOIb30BaTh MPU3HAKH AECIUMOCTH
uensix yucen, HOJl u HOK HaTypanbHbIX 4Kcen sl pelieHus 3a1a4, TPUMEHATh
anroput™m EBKinna;

CBOOOIHO OMNEpUpPOBaTh MOHATHEM OCTAaTKa [0 MOMAYNIO, 3aluChIBATh
HaTypaJIbHbIE YKCIIA B PA3JIMUHBIX TO3ULIMOHHBIX CUCTEMAX CUMCIICHUS,

CBOOO/IHO ONEpPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIUIEKCHBIX YHCeJl, MPEACTABIATh KOMIUIEKCHBIE YHUCIIa B alreOpandeckod u
TPUTOHOMETPUUYECKON (pOpMeE, BBINOIHATH apu(PMETHUECKHE ONEepaluy ¢ HUMHU U
n300pakaTh HA KOOPJAMHATHOM MIOCKOCTH.

YpaBHeHHs 1 HEpaBeHCTBA:



CBOOOJIHO OMEpPUPOBATH TMOHSITUSIMU: HppalUOHAJbHBIC, MOKAa3aTelIbHbIE U
norapuMuyYecKre HEPaBEHCTBA, HAXOJIUTh HUX PEIICHUS C  OMOIIbIO
PaBHOCUJIBHBIX MIEPEXOJIOB;

OCYHIECTBJIAITh OTOOP KOPHEH TMpU PEHICHUW TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OIEPUPOBATH TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
MPUMEHSTh  HE0OXoauMble  (OpMYJbl  JIS  pELICHHUs] OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO OMIEPUPOBATH MOHSATUSIMU: CUCTEMA M COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOJIUTh PEIICHUS
CHUCTEMBbI U COBOKYMMHOCTEW pallMOHAIIbHBIX, UPPAIIMOHATIBHBIX, TTOKA3aTEIbHBIX U
JorapuMUYECKUX YpaBHCHUIN U HEPABEHCTB,;

pelarthb palMOHAIBHEIE, MppaluroHaibHbIE, MoKa3aTelIbHbIC,
norapumuyeckrue W TPUTOHOMETPUYECKHE YpPaBHEHHS W  HEPABEHCTBA,
cojepKalue MOIYJIu U MapameTphl;

MPUMEHATH rpaduuecKue METObI JJIsl pEIICHUs] YPaBHCHUI M HEPABEHCTB, a
TaKke 3a7a4 ¢ apaMeTpaMu;

MOJCINPOBATh peajibHble CHUTyalldd Ha S3bIKe alreOphl, COCTABIATH
BBIPAXKCHMS, YPAaBHEHUsI, HEPABEHCTBA M HUX CHUCTEMBI 110 YCJIOBHMIO 3aJayu,
UCCJIE/IOBaTh IIOCTPOCHHBIE MOJIENIM C KCIOJIb30BAHUEM armapara ajareopsl,
WHTEPIPETUPOBATH MOJYUYCHHBIN PE3ybTaT.

DyHKUNH U TPAPUKH:

CTPOUTHh TpadUKd KOMIIO3UIIMKM (YHKIUHA C TIOMOIIBIO 3JIEMEHTAPHOTO
UCCJICIOBAHUS M CBOMCTB KOMIIO3UIIUH JIBYX (DYHKITHIA;

CTPOUTH TEOMETPHYECKHE oOO0pa3bl ypaBHCHHMH W  HEPAaBEHCTB Ha
KOOPJIMHATHOM IUIOCKOCTH;

CBOOOJIHO  OINEPHUPOBATH TOHATHUAMH: TpadUKA TPUTOHOMETPUUYCCKUX
dynKImi;

IPUMEHATh (QYHKIHHM 11 MOJACIHMPOBAHUS M HCCICIOBAHUS pPEATbHBIX
MPOLIECCOB.

Havyana MmaTeMaTH4eCKOro aHAJIN3A:

UCITOJTH30BaTh MPOU3BOIHYIO JIJIT UCCIEA0BaHUS (DYHKIIMH HA MOHOTOHHOCTD
1 SKCTPEMYMBI;

HaXOJUTh HauOOJIbIlIEE U HAMMEHbIIIEe 3HaUCHUs] PYyHKIIMHU HEMPEPHIBHON Ha
OTpPE3KE;

HCIOJIB30BAaTh IPOU3BOAHYIO JJIS HAXOXKJACHHUS HAWIYUIIEro PEIICHUS B
NPUKJIAJAHBIX, B TOM 4YHCJIE€ COLUHAIbHO-DKOHOMHUYECKHUX, 3ajayax, s
OmpeAeIeHUs CKOPOCTH U YCKOPEHMs TMpoliecca, 3aJaHHOro (Gopmyion wuiu
rpaguKoMm;



CBOOOJHO OMNEpUpPOBaTh MOHATUAMH: MEPBOOOpa3HAs, ONpPENEIEHHBIM
MHTErpaj, HaXOAWTh MEPBOOOPA3HbIE JIIEMEHTAPHBIX (YHKUMA M BBIYUCIATH
uHTerpai no popmyne Hetotona-Jleitonuna;

HAXOAMUTh IUIOMIA/IN IJIOCKUX PUTYP U O0OBEMBI TEJ C TOMOUIBIO MHTErpaa;

UMETh MPEICTABICHUE O MaTEMAaTHUYECKOM MOJEIMPOBAHUM HA IpUMEpE
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

pemaTe NpUKIaJAHBIE 3aJa4d, B TOM YHCJE COLUAJIBbHO-IKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBAMU MaTEMaTHYECKOT0 aHAJIN3A.

Pabouas mporpamma mno mnpeametry «Auredpa. YTriyOJeHHBIH YpOBEHB»
yuuThIBaeT pabouyto nporpammy Bocnutanus MBOY COII c¢ YUOII Ne 52
ropoga Kuposa uepe3 Moaynb «YpouHasi IEATENbHOCTbY U LIEJIEBbIE OPUEHTHUPHI
BOCIIUTaHUSI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

HaI/IMeHOBaHI/Iepa3HeJIOB Hu
TEMIIPpOrpaMMBbI

KoaunyecTtBouacoB

Bcero KonTposbHbIepadoThI

IIpakTnyecknepadoThI

DJIeKTPOHHbIE

(uu¢pposrIe)
o0pa3oBaTe/bHbIEpeCypPChl

MHO0%€eCTBO NEUCTBUTENBHBIX
guces. MHOTO4JIEHBI.
PanvonaneHbIE ypaBHEHUS U
HEpaBEHCTBA.
CucTeMBbIUTMHENHBIXYPABHEHU I

24 1

Oynkuuu u rpapuku. CreneHHas
(GyHKLUSA C LIEbIM IT0Ka3aTelleM

12 1

ApubmMernueckuii KOpeHb N-0it
CTETICHH.
WppanmoHaisHbIeypaBHEHUS

15 1

[TokazarenbHasHyHKITHS.
[TokaszarenbHbleypaBHEHUS

10 1

JlorapudmudaeckashyHKIIHS.
JlorapudmuueckueypaBHEHUS

18 1

TpI/IrO HOMCTPUYCCKUCBBIPAKCHUA
" YpaBHCHUS

22 1

[TocnenoBarenbHOCTH U
pOTpeccuu

10 1

HenpepriBHBIEDYHKITHH.
[IpownsBoaHas

20 1

[ToBTOpEeHnue, 060061IeHNE,
CHUCTEMAaTH3allMI3HAHUI




OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

136

10




11 KVIACC

N HanvenoBanmnepaseios u KounuecrBoyacos DJIeKTPOHHbIE
n/n TEMIPOrpaMMbl Bcero KouTtpoabubiepadorsl | IlpakTHuecKHepadoThI (wnpposeIe)
o0pa3oBaTeIbHbIEPECYPCHI
1 HccnenoBanue q)yHKuHI:”I c 99 1
MTOMOIIBIO TIPOU3BOTHON
2 [TepBooOpa3Hasi u HHTETPAT 12 1
I'paduKu TPUTOHOMETPHUUECKUX
3 ¢bynknuit. TpuroHoMeTpruecKue 14 1
HEPaBCHCTBA
Hppanmonansusle,
4 MoKa3aTeabHbIe U 24 1
norapu(pMUIECKue HEPaBEeHCTBA
KommnekcHpieunca 10
HarypanbsHblie u niesieuncia 10
CucTeMbl palMoOHAIIbHBIX,
7 MppaIOHAIBHBIX 12 1
MOKa3aTeIbHBIX U
norapu(pMUYECKUX YPaBHCHUH
8 3ajauyu ¢ mapameTpamu 16 1
9 [ToBTOpEHME, o6o6merIe, 16 5
cucTeMaTH3alusI3HAHU |
OBUIEE KOJIMYECTBO YACOB I10 136 10 0
I[MTPOI'PAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
Ne KoauuyecTBo4yacos
Harausy JJleKTPOHHBbIeNN(PPOBLIEOOPA30BA
n Temaypoka Be Kontposbusbie | IIpakTuyecku
YeHHU A TeJbHbIEpPecypchl
/ ero | padoThl epaldoThbl
n
1 MHO3K€eCTBO, Oneparuy Hajl 1
MHOKECTBAMU M UX CBOMCTBA
2 Juarpammeiditnepa-Benna 1
[IpuMeHeHne TeopeTHKo-
3 MHOY»XECTBEHHOTO arnapara Jjis 1
pelIeHus 3aaa4d
Panmmonanbueie ynca.
4 OOBIKHOBEHHBIC U JICCITUIHBIC 1
IpoOH, IPOLIEHTHI, 0ECKOHEUHBIE
MePUOANYECKHUE TPOOH
PanmnonansHbIc yncIa.
5 OOBIKHOBEHHBIC U JICCITUIHBIC 1
IpoOH, IPOLIEHTHI, 0ECKOHEUHBIE
MePUOANIECKHIE TPOOH
5 ITpumenenue apoGei ¥ NPOLIEHTOB 1
JUISl peLIEHUs TPUKIIAHBIX 33]1a4
7 [Tpumenenue apoGei 1 NPOLIEHTOB 1
JUISl peLIEHUs TPUKIIAHBIX 33]1a4
3 JleficTBUTENIbHBIE YHCIIA. 1
Panmonanbueie u




MppalrOHaJIbHbIE YUCIIa

ApudmeTrueckue onepaum ¢
I[eﬁCTBHTeJIBHBIMI/I qucJjiaMu

10

Monynbs AeCTBUTEIBHOTO YHUCIIA U
€ro CBOMCTBA

11

[IpuOnmxEHHbBIE BEIYUCIICHUS,
IpaBuUjia OKPYIJICHUS, IPUKUIKA U
OLICHKA PEe3yJIbTaTa BHIYUCICHUI

12

OCHOBHBIE METOIbI PEIICHUS
LETBIX U JPOOHO-pAITMOHATBHBIX
YpaBHEHU U HEPABEHCTB

13

OCHOBHEBIE MCTOABI pECIICHUS
LENbIX U JPOOHO-pallMOHAIBHBIX
YpaBHEHUI U HEPABEHCTB

14

OCHOBHBIE METO/IbI PEIICHUS
LETIBIX U APOOHO-paIMOHATBHBIX
ypaBHEHUH U HEPABEHCTB

15

MHorousneHsl 0T OJJHOMI
nepemeHHou. Jlenenue
MHOI'OYJIEHA HA MHOTOYJIEH C
ocratkoM. Teopemabesy

16

MHOTO4IEHBI C ETBIMH
koadpunmentamu. Teopema Buera

17

PemennecucreMnmHeiHbIXypaBHE
HUH

18

PemenunecucreMnmHeiHbIXypaBHE
HUH

19

Marpuia cucTeMsl JIMHENHBIX




ypaBHeHuil. Onpenenurens
MaTpulbl 2X2, ero
r€OMETPUYECKUI CMBICIT U
CBOMCTBA; BEIYHCJICHHUE €T0
3HA4YCHMS

20

OrnpenenuTens MaTPUILLI 2X2, €ro
F€OMETPUYECKUI CMBICIT U
CBOMCTBA; BEIUYHUCIICHHUE €T0
3HAYCHMUS

21

[Ipumenenne onpenenuTens s
PEIICHHA CUCTCMBI JIMHEUHBIX
YpaBHEHUU

22

Pemenne npukiaaHbixX 3a1a4 ¢
MTOMOIIBIO CUCTEMBI JINHEHHBIX
ypaBHEHUU

23

Pemenne npukiaaHbixX 3a1a4 ¢
MTOMOIIBIO CUCTEMBbI JINHEHHBIX
ypaBHEHUH

24

KonTponrHas padota:
"PanonanbHble ypaBHEHUS U
HEpaBEHCTBA.
CucreMbUIMHENHBIXYpaBHEHU"

25

OyHKIMA, CIIOCOObI 3a/IaHHs
¢ynkuuu. BzaumHo oOpatHble
¢ynkuuu. KomnosunmsadyHkumii

26

I'padux GpyHKIMHN. DIeMeHTapHbIe
npeobpa3oBaHus IpaHKOB

byHKIHII




27

OO6nacTh onpenencHus 1
MHO>KECTBO 3HAYCHHUI (DYHKITHH.
Hymu dynaxmun. [Tpomexyrku
3HAK MOCTOSIHCTBA

28

UETHbie 1 HEUETHBIC PYHKIIHH.
[lepuoauueckue GpyHKINN.
[IpoMexyTKMMOHOTOHHOCTU(YHKI]
5078

29

MakcuMyMbl 1 MUHUMYMBI
¢byukuun. Hanbonpiiee u
HauMeHblIlee 3HaueHue GyHKUNN
Ha IPOMEXKYTKE

30

JIuneitHas, KBapaTUYHaAA U
IpOOHO-IMHEHHAST (PYHKITUU

31

DJIEMEHTapHOE UCCIIEIOBAHUE U
MOCTPOCHUE IPaUKOB ITUX

byHKIMHA

32

DneMeHTapHOe UCCIeIOBaHUE U
MOCTPOECHHE IPAPUKOB FTHX

byHKIMI

33

CreneHsb C LEIBIM ITI0Ka3aTeIeM.
bunom HeroTona

34

CreneHsb ¢ LEIBIM ITI0Ka3aTeIeM.
bunom HeroTona

35

Crenennas GyHKIHUS C
HATypaJbHbIM U LIEJIBIM
noka3areneM. E€cBoiicTBa 1

rpaduk




36

Kontponsnas padora: "Crenennas
¢ynkuus. E€ cBoiictBa u rpaguk”

37

ApupmeTnueckuii KOpeHb
HaTypaJIbHOU CTEIEHU U €ro
CBOMCTBA

38

Apudmernueckuit KOpeHb
HaTypaJIbHOW CTENEHU U €ro
CBOMCTBa

39

[IpeobpazoBaHust YHCIOBBIX
BBIPAXXEHUH, COJIEPKAINX CTEIEHU
U KOPHU

40

[IpeobpazoBaHust YHCIOBBIX
BBIPKCHUH, COJIEPIKAIIUX CTCTICHU
Y KOpHU

41

[IpeoOpazoBaHust YHCIOBBIX
BBIPKCHUH, COJIEPIKAIIUX CTCIICHU
Y KOpHU

42

WppatmonanbHble ypaBHEHHUS.
OcCHOBHBIE METOIbI PEILICHUS
HppallMOHANILHBIX YPaBHEHHM

43

HppanmonanbHble ypaBHEHHUS.
OCHOBHBIE METO/IbI pEILIECHHS
UppalMoOHAIbHBIX YPaBHEHUN

44

WppanmoHaisHble ypaBHEHUS.
OcHOBHBIE METO/IBI PELLIEHUS
UppalMoOHAIBHBIX YPaBHEHUN

45

PaBHOCUIIBHEIE Nnepexoaul B
PCHICHNUU UPPALUOHAIBHBIX




YpaBHEHUI

46

PaBHOCHIBHEIE nepexoanl B
PEIICHNHU UPPALMOHAIBHBIX
YpaBHEHUU

47

PaBHOCHIBHEIE nepexoanl B
PEIICHNHU UPPALMOHAIBHBIX
YpaBHEHUU

48

PaBHOCHIBHEIE nepexoanl B
PEIICHNHU UPPALUOHAIBHBIX
YpaBHEHUU

49

CaoiicTBa u rpapuk KOpHs N-oi
CTENeHM Kak GyHKIIMHU 00paTHOM
CTEIEHH C HAaTypaJIbHbIM
IoKa3aTesieM

50

CaoiicTBa u rpaduk KOpHS N-0H
CTeNeHU KaK (YHKIIMKA 0OpaTHOM
CTETICHU C HATYPaIbHBIM
oKa3zaTesieM

51

KonTtponbnas padota: "CBolicTBa u
rpaduk KopHs N-0¥ CTENeH .
HppanmonanbubleypaBHEHUS "

52

CreneHb ¢ paliMoHaIbHBIM
okasarejieM U €€ CBOUCTBA

53

Crenenb ¢ pallMOHAJIbHBIM
okasarejieM U €€ CBOUCTBA

54

Crenenb ¢ pallMOHAJIbHBIM
mokasarelieM U €€ CBOUCTBA

55

ITokazaTtenbHast QpyHKIUSA, €€




CBOIiCTBA U rpaduk

Hcnons3oBanue rpaduka GyHKIun

% JUISl peLIEHUs] YpaBHEHUN

57 Hcnons3oBanue rpaduka GyHKIum
JUIsl peLIEHUs] YpaBHEHUN
[Toka3arenbHble ypaBHEHHS.

58 | OcHOBHBIE METO/IBI PEIICHUS
IIOKA3aTENbHBIX YPAaBHEHHUU
[Toka3arenbHble ypaBHEHUS.

59 | OcHOBHBIE METOJIBI PEIICHUS
MTOKA3aTENbHBIX YPAaBHEHHUI
[Toka3arenbHble ypaBHEHUS.

60 OCHOBHBIE METOJIbI PEIICHUS
MOKa3aTeIbHbIX YpaBHEHUN
KonTtponbHas padoTa:

61 "[Toka3arenbHas GyHKIHS.
[TokazaTtenbHble ypaBHEHUS "

62 Jlorapudmuncia.
CaoiicTBanorapudma

63 Jlorapudmuncia.
CgoiictBanorapudma

64 Jlorapudmuncia.
CaoiicTBanorapugpma

65 JecsaTuunbie n
HaTypalbHbIEIOTapU(PMBI

66 JecsTuunbie
HaTypalbHbIENOTapU(PMBI

67 | IIpeoOpa3zoBaHMEBBIpAKEHUH,




COZIePKAUXITIOTAPHUPMBI

68

[IpeoOpa3oBaHUEBBIPAKECHUH,
COJZIePKAIUXITIOT APHUPMBI

69

[IpeoOpa3oBaHUEBBIPAKECHUH,
COJZIePKAIUXIOTAPHUPMBI

70

Jlorapudmuueckas GyHKus, €€
CBOMCTBA U rpadux

71

Jlorapudmuueckas GyHKus, €€
CBOMCTBa U rpaduk

72

Wcnonb3oBanue rpaduka GyHKIUU
JUISL pEIIEHUs] YpaBHEHU I

73

Wcnonb3oBanue rpaduka GyHKIUU
JUISl pEIIeHUs] ypaBHEHU N

74

Jlorapudmuueckre ypaBHEHHUSI.
OcCHOBHBIE METO/IbI PEILICHUS
Jorapu(pMUUECKUX ypaBHEHHM

75

Jlorapudmuueckre ypaBHEHHUSI.
OcCHOBHBIE METOIbI PEILICHUS
JIorapu(pMUYECKUX ypaBHEHHIA

76

Jlorapudmuueckre ypaBHEHHUSI.
OCHOBHBIE METOIbI PEILICHUS
Jorapu(MUUECKUX ypaBHEHHIMA

77

PaBHOCWIIBHBIE ITEPEXO/BI B
peleHnH JorapupMUIEecKuX
YpaBHEHUH

78

PaBHOCWIIBHBIE ITEPEXO/BI B
peleHnH JorapupMHUIECKUX
ypaBHEHUHI




79

KonTtponsHas padora:
"Jlorapupmuueckas: GyHKIIHSL.
Jlorapudmuueckue ypaBHeHuUs"

80

CuHyc, KOCUHYC, TAHT€HC U
KOTaHT'€HC YHCIIOBOTO apryMEeHTa

81

CuHyc, KOCHHYC, TAHT€HC U
KOTaHT€HC YHCIIOBOTO apryMeHTa

82

ApKCHHYC, apKKOCHHYC U
apKTaHI'€HC YHUCIOBOTO apryMeHTa

83

ApKCHHYC, apKKOCHHYC U
ApPKTaHI'€HC YHUCIOBOTO apryMeHTa

84

Tpuronomerpuueckas
OKPY’KHOCTB, OIIPENICTICHHUE
TPUTOHOMETPUUYECKUX (PYHKIIHIA
YHCIIOBOTO apryMeHTa

85

Tpuronomerpuueckas
OKPY>KHOCTB, OIIpe/IeIICHHUE
TPUTOHOMETPUUYECKUX (PYHKUIUN
YHCIIOBOTO apryMeHTa

86

OcHoBHBIETpUTOHOMETpUYECKUE(DO
PMYIIBI

87

OcHoBHBIETpUTOHOMETpUYECKUE(DO
PMYIIBI

88

OcHOBHBIETpUTOHOMETpHUYECKHEDO
PMYIIbI

89

OcHOBHBIETpUTOHOMETpUYECKHEDHO
PMYIIBI

90

Hp606pa3OBaHI/ICTpI/IFOHOMCTpI/I‘{eC




KUXBBIpaXKCHUHI

[IpeoOpazoBaHUETPUTOHOMETPUIEC

91 .
KHUXBBIPAKCHHUN

92 [IpeoOpazoBaHUETPUTOHOMETPUIEC
KUXBBIPA)KCHUN

93 [IpeoOpa3oBaHHETPUTOHOMETPHYEC
KMXBBIPAXKEHUHI

94 Pemenunerpuronomerpuiyeckuxypa
BHEHHUI

95 Pemenunerpuronomerpuieckuxypa
BHEHHUI

9% Pemenunerpuronomerpudeckuxypa
BHEHHU

97 Pemennerpuronomerpuieckuxypa
BHEHHU

08 PemenunerpuronomeTpuyeckuxypa
BHEHHH

99 PemenunerpuronomeTpuieckuxypa
BHEHUH

10 | PemeHueTpuroHoMeTpUYECKUXYpa

0 BHEHUI
KonTponeHast padoTa:

10 "TpuroHoMerpuueckue

1 BBIPAKEHUS U
TPUTOHOMETPUUYECKHE YpaBHEHUS"

10 [TocnenoBaTenbHOCTH, CLIOCOOBI

5 3aJlaHus NOCIIEN0BATEIBHOCTEN.

Metoa MmaTeMaTHYECKOM




HMHIyKIUU

MOHOTOHHBIE B OTpaHUYCHHBIC

éO rocienoBaresnbHocTu. Mcropus
aHanM3a OECKOHEYHO MaJIbIX

10

4 Apudmernueckasnporpeccus

10

5 I'eomeTpuueckasmporpeccus

10 | beckoHEeUyHOYOBIBAOMIASTEOMETPH

6 9eCKaspOrPeCcCHs

10 | Cymma GeckoHEUHO YOBIBAOIIEH

7 T€OMETPUYECKON MMPOTPECCUU

10 JIMHENHBII U DKCIIOHESHIINAIbHBIN

3 poct. Yucno e. Dopmysia CIOKHBIX
IIPOLICHTOB

10 JIMHEeNHBII U DKCIIOHEHIINAIbHBIN

9 poct. Yucno e. Dopmyiia CIOKHBIX
IIPOLICHTOB

1 Hcnonbs3oBaHue nporpeccuu yis

0 peleHus peabHbIX 3a1a4
MPUKIIAJHOTO XapakTepa

1 KonTponeHast padoTa:

1 "ITociienoBaTEIBLHOCTH U
nporpeccun”

11 | HenpepbiBHBIE QYHKIMH U UX

2 CBOICTBa

11 Touka pa3pbiBa. ACUMITOTHI

3 rpaduKoB QYHKIHIT




11 CBoiicTBa (hyHKIMI HETIPEPHIBHBIX

4 Ha OTpE3Ke

11 CBoiicTBa (hyHKIMI HETIPEPHIBHBIX

5 Ha OTPE3Ke

11 Meto1 HHTEPBAJIOB ISl PELLICHUS

6 HEPaBEHCTB

11 Meroa MHTEpBAJIOB JUIsl pELICHUS

7 HEPABEHCTB

11 Meroa MHTEpBAJIOB ISl pELICHUS

8 HEPaBEHCTB

11 [IpuMeHeHne cBOWCTB

9 HETPEPBIBHBIX (DYHKIMA 1151
peleHus 3a1a4

12 [Ipumenenne cBOMCTB

0 HeNpepbIBHBIX QYHKIUN 115
peleHus 3a1a4

12 [IepBas 1 BTOpas Mpou3BOIHBIC

1 byHKIMH

12 Onpenenenue,

5 reOMEeTPUYECKUHCMBICIITPOU3BOIH
oit

12 Onpenenenue,

3 (U3NYEeCKUNHCMBICIIIPOU3BOAHOM

12 VYpaBHeHUE KacaTeIbHOU K

4 rpaduky GyHKIIUU

12 VYpaBHeHUE KacaTeIbHOU K

5 rpaduky GyHKIIUU

12 | IIpou3sBojaHBIEIIEMEHTAPHBIX(DYHK




07071

12 [Ipou3BoiHBIEIIEMEHTAPHBIXPYHK
7 805051
12 [IpousBoHast cyMMBl,
3 MIPOU3BEICHUSI, YACTHOTO U
KOMIIO3UIINU KON
VH
12 [IponsBoHas cyMMBl,
9 MIPOU3BEICHUSI, YACTHOTO U
KOMIIO3UIINN KIIUU
VH
13 [IpounsBoHas CyMMBI,
0 MIPOU3BEICHUSI, YACTHOTO U
KOMIIO3UIINN KIIUU
VH
13 [ToBTOpeHnue, o6o0IICHNE,
1 CHCTEeMaTH3aIis 3HAaHUI:
"YpaBHenus".
IToBTOpenue, 0000IIEHNE
b 9
13 CHCTEMAaTU3alMs 3HAHMIA:
2 "VpaBuenus". KontposibHas
pabota
13 [ToBTOpEHUE, 0000IICHNE,
CHCTEMAaTH3aLMs 3HAHMIA:
3 "®yHkunn"
13 [ToBTOpEHue, 060061IeHNE,
CHCTEMAaTH3aLIMs 3HAHMIA:
4 "OyHKuun"
13 [ToBTOpeHnue, 06061IeHNE,
5 CHCTEMATH3aLIMs 3HAHMIA:

HCDYHKI_[I/II/I"




13
6

[ToBTOpenue, 060061ICHNE,
cucTeMaTu3anusI3HaHu |

OBIIEE KOJIMYECTBO YACOB I1O0

[TPOTPAMME

136

10




11 KVIACC

Ne KosnuyectBouacos
JMaraun3zy DJleKTpoHHbIeUpoBLICOOpPa3oBa
n Temaypoka Bce Kontpoabusie | IIpakruyeckue
YyeHHu s TeJIbHbIepecypChl

/ ero | paGoThI paboThbI
n

[IpuMeHeHne npon3BOIHOMN K

HCCIe0BaHUIO (YHKIIMN Ha 1

MOHOTOHHOCTb U 3KCTPEMYMBbI

[IpuMeHeHne npon3BOIHOMN K

UCCIe0BaHUIO (YHKIMN Ha 1

MOHOTOHHOCTB U DKCTPEMYMBI

[IpumeneHnne mpou3BOIHOM K

HCCIeA0BaHUIO0 (PYHKIIMHI Ha 1

MOHOTOHHOCTb U DKCTPEMYMBbI

[Ipumenenre mpou3BOIHOM K

HCCIeA0BaHUIO0 (PYHKIIMHI Ha 1

MOHOTOHHOCTb U DKCTPEMYMBbI

[IpuMeHeHne npon3BOIHOM K

UccleoBaHuI0 (QYHKINI Ha 1

MOHOTOHHOCTb U SKCTPEMYMBbI

IIpuMeHeHne nNpon3BOIHON K

HCCIIeIOBaHUIO PYHKIIMNA Ha 1

MOHOTOHHOCTB ¥ 3KCTPEMYMBI

Haxosxnenne HanOoJIbIIero u

HAaUMEHBIIETO 3HAUEHUS 1

HeNpepbIBHON (YHKIIUU Ha




OTpe3Ke

Haxosxnenne HanOOJIbIIEro u
HAaMMEHBIIETO 3HAYCHHUS
HENpPEephIBHON (QYHKIUU HA
OTpe3Ke

Haxoxnaenune HaubosbIiero u
HauMEHBIIIETo 3HaUEHUs
HenpepbIBHON (DYHKIIMHM HA
OTpe3Ke

10

Haxoxnenne HanOOJIBIIErO U
HauMEHBIIIEro 3HaUYEHUs
HenpepbIBHON (DYHKIIMHU HA
OTpe3Ke

11

Haxoxnenne HanOOJIBIIETO U
HaMMEHBIIIETO 3HAYEHUS
HENPEepPhIBHOM (DYHKITUH HA
OTpe3Ke

12

Haxoxzaenue HaubombIIero u
HauMEHBIIET0 3HAUYEHUs
HEeNpepbhIBHON (DYHKIMHN HA
OTpe3Ke

13

[IpuMeHeHre MPOU3BOIHOM /ISt
HaX0XICHUS HAaUTY4IlIero
pelIeHNs B MIPUKIAIHBIX 3a7a4ax

14

[Ipumenenre npou3BOIHOM JUIs
HAXOXKJAEHUS HAUITYy4YlIEro
pELIEHMS B PUKIAJHBIX 3a/1a4ax

15

[Ipumenenre npou3BOIHOM 1T




OTIPEIETICHUSI CKOPOCTH U
YCKOpEHHs Tpoliecca, 3aJaHHOTO
dbopmyroi wim rpadukoM

[IpuMeHeHne npou3BOIHON IS
OIpENICNIEHUsI CKOPOCTH U

16 YCKOpEHHs Ipoliecca, 3aJaHHOTO
dhopmyroit wim rpadpukomM

17 Komnozunusadynkimii

18 | KomnosunusadyHKui

19 | KomnosunusadyHKui
I'eomeTrpuueckue oOpa3bl

20 ypaBHEHU Ha KOOPAUHATHOU
MJI0CKOCTH
I'eomeTpuueckue 0Opass

21 ypaBHEHUW Ha KOOPJAMHATHOU
MJI0CKOCTH
KounTponbnas pabora:

22 "UccnenoBanne GyHKIHMA C
MOMOIIbIO TPOU3BOHOM"
[TepBooOpasnas,

23 OCHOBHOECBOMCTBOIIEPBOOOPA3HBI
X
IlepBooOpa3HbIe 31€eMEHTapHBIX

24 ¢ynkuuit. [IpaBuiia HaXoXKAEHUSA
epBOOOPa3HBIX
IlepBooOpa3HbIe 31€eMEHTapHBIX

25 ¢ynkuuit. [IpaBuiia HaXoXKAEHUSA

nepBOOOPa3HBIX




26

Hurerpai.
I'eomeTpryecKkuiiCMBICIMHTErPAJIA

27

Brruncienue onpenenéHHoro
uHTerpaia mo gopmyine Herotona-
JleiiOHu1a

28

Brrurciienue onpenenéHHoro
uHTerpana no gopmyne Herotona-
JleitOHuna

29

[Ipumenenne uHTErpasia s
HaX0 KICHU IUIOIIAIEN INIOCKUX

(uryp

30

[Ipumenenne uHTErpasia s
HaX0XIECHNUA 00BEMOB
TEOMETPUYECKHUX T

31

[Tpumepsipemenuiinudepenma
JIbHBIXYPABHEHH I

32

[Tpumepsipemenuiiguddepenmna
JIbHBIXYPABHEHH I

33

MareMaTHYECKOE MOJICIIMPOBAaHUE
peabHBIX MPOIECCOB C MMOMOIIIBIO
muddepeHInanbHbIX YpaBHEHHH

34

KontponbHas pabora:
"IlepBooOpa3nas u uaterpan”

35

Tpuronomerpuyeckue GyHKIUH,
UX CBOICTBa U rpaduku

36

Tpuronomerpuyeckue GyHKINH,
uX CBOiicTBa U rpaduku

37

Tpuronomerpuyeckue GyHKINH,




uX CBOICTBa U rpaduku

38

Tpuronomerpudeckue GyHKINH,
UX CBOICTBa U rpaduku

39

Tpuronomerpudeckue GyHKINH,
UX CBOICTBa U rpaduku

40

OT160p KOpHEH
TPUTOHOMETPUYECKUX YPAaBHEHHUU
C IIOMOIIBIO TpHFOHOMCTpH'—ICCKOﬁ
OKPYKHOCTH

41

OT160p KOpHE
TPUTOHOMETPUYECKUX YPaBHEHHUU
C IIOMOIIIBIO TpHFOHOMeTpI/I‘ICCKOﬁ
OKPY>KHOCTH

42

Ot60p KOpHEH
TPUTOHOMETPHUYECKUX YPaBHEHUH
C TIOMOIIBIO TPUTOHOMETPHUYECKOM
OKPYXHOCTH

43

OT60p KOpHEH
TPUTOHOMETPHUYECKHX YPaBHEHUH
C MIOMOIIbIO TPUTOHOMETPHUYECKON
OKPYXHOCTH

44

PCH_ICHI/ICTpI/IFOHOMeTpI/I‘IeCKI/IXHe
PaBCHCTB

45

PCH_IeHI/IeTpI/IFOHOMeTpI/I‘-IeCKI/IXHe
PaBCHCTB

46

PCH_IeHI/IeTpI/IFOHOMeTpI/I‘-IeCKI/IXHe
PaBCHCTB

47

PeI_HeHI/IeTpI/IFOHOMeTpI/I‘{eCKI/IXHC




pPaBCHCTB

KonTtponwnas padota: "['paduku
TPUTOHOMETPHUYECKUX (PYHKIIUH.

48 TpuroHoMeTpruyecKueHEpaBEHCTB
a"

49 OCHOBHBIE METO/IbI pEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIEC METOIBI PEIICHUS
MOKa3aTebHBIX HEPABEHCTB

59 OCHOBHBIEC METO/IBI PEIICHUS
MIOKa3aTeNIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IBI PEIICHHS
Jorapu()MUYECKIX HEPaBEHCTB

54 OCHOBHBIE METO/IBI PEIICHHS
Jorapu()MUYECKIX HEPaBEHCTB

55 OCHOBHBIE METO/IBI PEIICHHS
Jorapu(MUYECKIX HEPaBEHCTB

56 OCHOBHBIE METO/IbI pEILIECHHS
Jorapu()MUYECKIX HEPaBEHCTB

57 OCHOBHBIE METO/IbI pEILIECHHS
UppaloHaIbHBIX HEPABEHCTB

58 OCHOBHBIE METO/IbI PEIIECHUS
UppalnoHaIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pEeIIEHUS
UppaloHaIbHBIX HEPABEHCTB

60 OcHOBHBIE METO/IBI PEILIEHUS




HMPPALMOHAJIHBIX HEPABEHCTB

I'padmyeckue MeToabI peIeHUs

61 HPPaIMOHAIILHBIX YPABHCHHM
62 I'padmyeckre MeToabI perIeHUS
HPPalMOHAILHBIX YPABHCHHM
63 I'padmyaeckne MeTOIBI pemeHUs
ITOKA3aTENbHBIX YPAaBHEHHUU
64 I'padmyaeckre MeTOBI pemeHus
MMOKa3aTeIbHBIX HEPaBESHCTB
65 I'padmyeckue METOIBI peleHUs
Jorapu(PMUIECKUX ypaBHEHUN
66 I'padmyeckue MeTOIBI peleHUs
Jorapu(PMUIECKUX HEPABEHCTB
67 I'paduaeckue MeToabI pemeHust
Jorapu(PMUIECKUX HEPABEHCTB
I'paduueckue MeToabI pEIICHUS
68 MOKa3aTeNbHBIX U
Jorapu(PMUIECKUX ypaBHEHUN
I'paduaeckue MeToabI pEIICHUS
69 MMOKa3aTeNbHBIX U
JIorapu(pMUUECKUX ypaBHEHHIMA
I'paduaeckue MeToabI pEIICHUS
70 MOKa3aTeIbLHBIX U
nmorapu(MUUEeCKUX HEPABEHCTB
I'padmyeckue MeTopl pemieHus
71 NOKa3aTeJIbHBIX U
norapu(MUIECKUX HEPABEHCTB
72 KonTtponeHas padoTa:




"UppatnnoHaiibHbIE,
MOKa3aTeIbHbIE U
norapupMUIecKue HepaBeHcTBa"

73

KowmiurekcHeie yncia.
AnreOpandeckas 1
TPUTOHOMETpUYECKask (HOPMBI
3aIMCU KOMILIEKCHOT'O YHClia

74

KowmriexcHpie yncia.
AnreOpaunveckas u
TPUTOHOMETPUYECKAsT (DOPMBI
3aIMCU KOMILIEKCHOT'O YHClia

75

Apudmernueckue onepaum ¢
KOMIUIEKCHBIMU YU CJIaMU

76

ApubdmMeTnueckue orneparuu ¢
KOMIUIEKCHBIMU YU CIIaAMHU

77

N300pakeHne KOMIIEKCHBIX
Yycesl Ha KOOPAUHATHOM
IJIOCKOCTH

78

N300pakeHne KOMIIEKCHBIX
Yycell Ha KOOPAUHATHOM
MJI0CKOCTH

79

®opmyna Myaspa. Kopau n-oit
CTENEHU U3 KOMIUIEKCHOTO YHClia

80

®opmyna Myaspa. Kopau n-oit
CTEIEHU U3 KOMIUIEKCHOTO YHCIIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX
YUCCII IJid pCUICHUA (I)I/I3I/I‘-ICCKI/IX
U rCOMCTPUUCCKUX 3aaa1




KontponsHaspaboTa:

82 | "
KomnuekcHbieuncia

83 | HarypanbHble U HenbIeUnCIIa

84 | HarypanbHble U eIBICUNCIIA

85 [IpuMeHeHne npu3HaKkoB
JETMMOCTH LIEJIBIX YUCE

86 [IpuMeHeHne npu3HaKoB
JETMMOCTH LIEJIBIX YUCE
[IpuMeHeHne npu3HaKoB

87 nemuMocTH mensix ncern: HOJ u
HOK
[IpuMeHeHne npu3HaKoB

88 neauMocTH Henbix uucen: HOJ u
HOK
[IpumeHeHne npu3HaKkoB

89 JIETMMOCTH LIEJIBIX YHUCEI: OCTATKU
110 MOJTYJTIO
[IpuMeHeHue MpU3HAKOB

90 JETMMOCTH LIEJIbIX YHCEII: OCTaTKU
110 MOJTYJTIO
[IpumMeHeHue MpU3HAKOB

o1 JETMMOCTH LIEJbIX YHCEIL:
anroput™ EBKimna i1 pemeHus
3aJ1a4 B LIEJIBIX YHCIaX

92 KonTtponsHas padota: "Teopus
nensix yucen"

93 Cucrema ¥ COBOKYITHOCTh

ypaBHEHUH. PaBHOCUIIBHBIE




CHUCTEMBI U CUCTCMBI-CIICACTBUA

94

Cucrema 1 COBOKYITHOCTh
ypaBHEeHUH. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-CIIEACTBUSA

95

OCHOBHBIE METO/IbI PELLICHUS
CUCTEM U COBOKYITHOCTEU
palMOHAIBHBIX YPaBHEHHUU

96

OCHOBHBIE METO/IbI PEILICHUS
CUCTEM U COBOKYITHOCTEU
APPALMOHAIIBHBIX YPABHEHUI

97

OCHOBHBIE METO/IbI PELIECHUS
CUCTEM U COBOKYITHOCTEU
II0Ka3aTeIbHBIX YPAaBHCHUN

98

OCHOBHBIE METO/IbI PEILICHUS
CHUCTEM U COBOKYITHOCTEM
MOKa3aTeIbHbIX YpaBHEHUN

99

OcCHOBHBIE METOIbI PELICHUS
CUCTEM U COBOKYITHOCTEMH
Jorapu(pMUUECKUX ypaBHEHHMA

10

OCHOBHBIE METOIbI PEILICHUS
CUCTEM U COBOKYITHOCTEH
JIorapu(pMUYECKUX ypaBHEHHIMA

10

HpI/IMeHeHI/IC CHUCTEM K PCIICHHUIO
MaT€MaTUYCCKUX 3aJa4 U 3aJ1a4
U3 pa3JIMIHbIX obOnacreit HAayKU U
peanLHoﬁ JKU3HU, UHTCPHIPCTALIUA
TOJIYYCHHBIX pPC3YJIbTAaTOB

10

HpI/IMeHCHI/IC CHUCTCM K PCIICHUIO




MaTeMaTUYECKUX 3a/1a4 U 3a]1a4
U3 pa3InYHbIX 00IacTe HAyKU U
peayIbHOM >KU3HU, UHTEPIIpETALIHS
IIOJy4EHHBIX PE3YJIbTATOB

[IpuMeHeHnEe HEPAaBEHCTB K
PELIEHUI0 MATEMAaTUYECKUX 3a/1a4

10 Y 3a/1a4 U3 Pa3InIHBIX o0mIacTeit

3 HAyK{ U peallbHON )KU3HH,
WHTEPIIPETAIHS ITOJTYyICHHBIX
pe3yabTaToOB
KonTtponbras padota: "Cuctemsr

10 | panMOHAIBHBIX, UPPAITUOHATBHBIX

4 MOKa3aTeIbHbIX U
norapupMuUIecKux ypaBHEeHUN"

10 PanmionansHbIeypaBHEHHUSI C

5 rnapamMeTpamu

10 PanrionansHBIEHEPABEHCTBA C

6 rapamMeTpamu

10 PanmoHanbHBIECUCTEMEI C

7 rapameTpamu

10 WppanmonaibHble ypaBHEHUS,

8 HEPaBEHCTBA C TTapaMeTpaMHu

10 HppanmoHalbHBIECUCTEMBI C

9 napaMeTpamu

11 Iloka3zarenbHble ypaBHEHUS,

0 HEpaBEHCTBA C MapaMeTpamMu

11 [TokazaTenbHBIECUCTEMBI C

1 napaMeTpamu




11 Jlorapudmuueckue ypaBHEHUS,

2 HEPaBEHCTBA C TapaMeTpamMu

11 JlorapupmMuIeCKUECUCTEMBI C

3 napameTpamMu

11 TpuroHomeTpudecKreypaBHEHHUS

4 C mapaMeTpaMu

11 TpUroHOMETPUYECKNEHEPABEHCTB

5 a c mapameTpamu

11 TpUroHOMETPUUECKUECUCTEMBI C

6 napaMmeTpamMu
[TocTpoenune u ucciaegoBaHue

11 MaTeMaTUYECKUX MOJIEIeN

7 peabHBIX CUTYALMH C TIOMOLIBIO
YpaBHEHUH C MapameTpaMu
[TocTpoenue u ucciaegoBaHue

11 | MATEMATHYECKHX Moienei

3 peanbHBIX CUTYALMH C IOMOLIBIO
CHUCTEM ypaBHEHUU C
napameTpamMu
ITocTpoenue u uccae0BaHme

11 | MATeMaTHYecKuX Moienei

9 peabHBIX CUTYALMH C TOMOLIbIO
CHCTEM YpaBHEHHII ¢
napameTpamMu

12 KonTponeHas pabdoTa: "3anaun ¢

0 napaMmerpamu’

12 [ToBTOpenue, 060061IeHNE,

1 cucTeMaTH3alus 3HaHU:




"VYpaBHeHus"

[ToBTOpEenue, 06001ICHNE,

I/ITOFOBaHKOHTpOHLHaﬂp aboTta

;2 CHCTEeMaTH3aIus 3HAHUI
"VYpaBHeHus"
[ToBTOpEenue, 06001ICHNE,

12 CHCTEMAaTU3alMs 3HAHWIA:

3 "VpaBHEHHS.
CucremplypaBHEHUN"

12 [ToBTOpeHnue, o6o0IICHNE,

4 CHCTEeMaTH3aIis 3HAHUI:
"Hepasencrsa"

12 [ToBTOpeHnue, o6o0IICHNE,

5 CHCTEMAaTH3alMs 3HAHMIA:
"Hepasencrna"

12 [ToBTOpeHue, o6o0IICHNE,

5 CHUCTeMaTH3aIys 3HAHHMH:
"HepaBencrna"

12 [ToBTOpEeHuEe, 0600IICHNE,

7 CHUCTeMaTH3aIys 3HAHHH:
"IIpousBoaHas u e€ npuMeHeHue"

12 [ToBTOpEHUE, 0000IICHNE,

3 CHUCTEeMaTH3alysl 3HAHMH:
"[IpousBonHas u e€ npumeHeHue"

12 [ToBTOpEeHue, 06061IeHNE,

9 CUCTEMaTH3aIUs 3HAHHMN:
"[IpousBosnHas u e€ npumeHeHue"

13




13

1 HToroBaskoHTpoJIbHAsIpaboTa 1 1
13 [ToBTOpEenue, 06001ICHNE,
5 CHCTEeMaTH3aIus 3HAHUI 1
"Oyakuun"
13 [ToBTOpenue, o6obIICHKE,
3 CHCTEeMaTH3aIlis 3HAHUI: 1
"OyHakuun"
13 [ToBTOpeHnue, o6o0IICHNE,
4 CHCTEeMaTH3aIis 3HAHUI: 1
"®yakuun"
13 [ToBTOpeHnue, o6o0IICHNE,
5 CHUCTeMaTH3aIrs 3HAHHH: 1
"WuTerpan u ero npuMeHeHue"
13 [ToBTOpeHue, o6o0IICHNE, 1
6 CHUCTeMaTH3allisI3HAHU I
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







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

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






