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HOACHUTEJIBHAS 3AIIMCKA

VYueOHbIil Kypc «Anredpa W Hauajla MaTEeMaTHUYECKOTO aHallu3ay» SBISICTCS
OIHUM U3 Haubojee 3HAYMMBIX B MPOrpamMMe CpeaHero oOmiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuMBAET MHCTPYMEHTAIbHYIO 0a3y i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JPYroil cTOpoHbl, GopMuUpyer
JIOTUYEeCKOe M aOCTPAaKTHOE MBIIUICHHE 00Yy4alolUXCsl Ha YPOBHE, HEOOXOAUMOM
JUIS OCBOCHUSI UHPOPMATUKU, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
auciuIuiiH. B paMkax JnaHHOro y4eOHOro Kypca oOydaromivecsi OBIIaJI€BAIOT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHON HaykH, KoTopas (OpMyJIupyeT CBOU
JOCTHXKEHUSI B MAaTEMaTUUECKOU (opme.

VY4eOHbIll Kypc anreOpbl M Hayajdl MaTEMaTHYECKOTO aHajau3a 3akKjablBacT
OCHOBY Il YCHEIIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XUMUU, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHECHIIMM Pa3BUTHUSI IKOHOMUKH U OOIIECCTBEHHOMN KU3HHU,
MO3BOJISIET OPUEHTHUPOBATHCSA B COBPEMEHHBIX ITM(DPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJB30BaTh WX JUIS JaJIbHEHIIEro oOpa3oBaHUsS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi OBiajicHUE aOCTPAKTHBIMU M JIOTHYECKH
CTPOTUMH KOHCTPYKIUSAMH aireOpbl MU MaTeMaTHUYeCKOro aHajdu3a pa3BUBACT
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JI0Ka3bIBAThH
YTBEPKACHUS C TOMOILIBI0 MHAYKIMU U pacCykaaTh JAEAYKTUBHO, UCIIOJIb30BATh
000011IeHHe W KOHKPETH3aIMi0, a0CTparupoBaHME W AaHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUYECKOE MBIILJICHUE.

B xoxe usywyenus yyeOHOro Kypca «Anrebpa ¥ Havaja MaTeMaTHYeCKOIrO
aHanu3a» oOydYarolluecs IMOJYy4YaroT HOBBIM OMNBIT PEIICHUS MPHUKIAAHBIX 3aj1ad,
CaMOCTOSITEJIbHOTO MOCTPOEHUSI MATEMAaTUUYECKUX MOJIENIEN pealbHbIX CHUTYalUil,
UHTEpPOpETAlMd  MOJYYEHHBIX  pEIICHUH, 3HAKOMATCS C  IpUMEpamu
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJAE, HAyKe U HUCKYCCTBE, C
BBLAAIOLIMMHUCS MaTEMaTUYECKUMH OTKPBITUSMU U UX aBTOPaMHU.

VY4eOHbiii Kypc 00JaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOpPBIN peanmu3yeTcss KakK uepe3 yd4eOHbI wmaTepual, CHOCOOCTBYIOIIHMA
dbopMHUpPOBaHUIO HAYYHOTO MHPOBO33PEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
NEATENIbHOCTH, TpeOyIolleil MpOJOJKUTENBHONM  KOHUEHTpPAallMM BHUMAaHMUS,
CaMOCTOSITEIbHOCTH, AaKKypPaTHOCTH M  OTBETCTBEHHOCTHM 3a ITOJYyYECHHBIN
pe3yJbTar.

B ocHoBe MeTtomumkm oOydeHus anredpe W HadajaM MaTeMaTHYeCKOTo
aHaIH3a JISKUT JCSATEIHbHOCTHBIN MPUHITAI O0yUYEHUS.

B crpykType yuebHOro kypca «AnreOpa W Haudaja MaTeMaTHYECKOTO
AHAJIN3a» BBIJCJIEHBI CICIYIOIINE COJEPKATENBHO-METOINUECKUE TMHUM: «Huca
U BbluuCieHus», «OyHkuu U rpadukuy, «YpaBHEHUs U HEpaBeHCTBay», «Hauana
MAaTeMaTH4YeCKOro aHanusa», «MHoxkecTBa U JOruKa». Bce OCHOBHBIE



COJICPKATEIbHO-METOAMUECKAE JIMHUM W3Yy4YaloTCs Ha TPOTSHKEHUU JABYX JIET
o0y4yeHUss Ha YpPOBHE CpEIHEro oOlmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
ApYr Apyra U MOCTENEHHO HACHIIIAsACh HOBBIMU TeMaMH W pasaenamu. JlaHHbBIH
yu4eOHBIH KypC SIBISE€TCS WHTETPATUBHBIM, TIIOCKOJIBKY OOBeAMHSIET B cebe
COJIEp)KaHUE HECKOJIbKUX MAaTeMaTHMYeCKUX MAWCHUIUINH, TaKUX Kak anredpa,
TPUTOHOMETPHS, MAaTEMAaTHYECKUU aHallu3, TEOpUS MHOXKECTB, MaTeMaTH4ecKas
noruka u apyrue. Ilo mepe Toro kak oOydaromuecs OBIaAeBalOT BcE Ooree
IMPOKUM MaTEMaTHYECKHM almapaTtoM, Y HUX MOCIIE0BAaTeIbHO (GOPMUPYETCS H
COBEPIICHCTBYETCSI yYMEHHE CTPOUTh MAaTEMaTHYEeCKYI0 MOJEIbh peabHOM
CUTYaIlH, PUMEHSITH 3HAHUS, TIOTYYCHHbIE TIPU W3YYCHHUU y4eOHOTro Kypca, s
peIIeHUs] CaMOCTOSTEIHHO CPOPMYTUPOBAHHON MaTeMaTHUECKON 3a7auu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxarenbHO-MeTOAUYECKas JUHHUS «YWcia W BBIYMCICHUS» 3aBEpIIacT
(GopMuUpOBaHUE HABBIKOB HCIIOJIH30BAHMS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4aTo Ha YPOBHE OCHOBHOTO 001ero oopazoBanus. Ha ypoBHe cpegHero o0miero
oOpa3oBanuss oco0oe BHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIUMCICHHUN, BKIIOYAIOMIMX B CeOS MCIOJIb30BAaHUE Pa3ITUIHBIX
dopMm 3ammcu 4Ymcna, YMEHHE JeaTh NPUKUAKY, BBITONHATH TPUOTKEHHBIC
BBIYUCIICHHUS, OICHUBATh YHCIIOBBIC BBIPAKCHHS, pa0dOTaTh C MaTeMaTHYCCKHMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIIMMCS MHOXKECTBA HATYpPaJIbHBIX, IEJBIX,
pallMOHANBHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHcell. B KaxIoM U3 OSTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWCTBEHHBIC €My CIEIUPUICCKUE 3aJaud W OIEpaluu: JACIICHUE Halelo,
ONEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBbIe CBOWMCTBA
paIMOHANBHBIX M MPPAIMOHAIBHBIX YHCEN, apu(METHUCCKUE OIEepaIliy, a TAKKe
U3BJICUCHUE KOPHS HATypaIbHOW CTENEHM Ha MHOXECTBE KOMIUICKCHBIX YHCEI.
bnaromapsi mociienoBaTeIbHOMY PACIIUPEHUI0 KPyra WCIONIB3yeMbBIX YHCET |
3HaKOMCTBY C BO3MOXHOCTSIMH MX NMPUMEHEHMsS JJI PEUICHHs Pa3InYHbIX 3aj]ad
GopmMupyeTcst nmpeAcTaBIeHUE O €JUHCTBE MAaTEMaTUKU KaK HayKd U €€ poilu B
MOCTPOEHUU MOJIEIEeH peaJlbHOrO MHpa, IMIMPOKO HCHOJB3YIOTCA 0000IIeHHEe U
KOHKpETH3alHsl.

JIunus «YpaBHEHUS U HEPABEHCTBa» pealu3yeTcss Ha MPOTSIKEHUU BCETO
oOyueHHUs Ha YpOBHE CpEIHEro oO0IIero oOpa3oBaHUs, MOCKOIbKY B KaKIOM
pasgene Ilporpammbl MpenryCMOTPEHO pEUIeHHE COOTBETCTBYIOIIMX 3aaad. B
pe3ynapTaTe OOy4aromiyecs OBJAACBAIOT PA3IUYHBIMU METOJAMHU  PELICHUS
palMoOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTeNbHBIX, JOrapupMHUUECKUX U
TPUTOHOMETPUYECKUX YypaBHEHHUH, HEPaBEHCTB M CHCTEM, a Takke 3aaad,
cofepkammx mnapaMmerpsl. [lomydeHHbIE yMEHHMSI HIMPOKO HCIOIB3YIOTCS MpH
ucCle0BaHNH (QYHKIMI C TIOMOINBIO MPOU3BOIHOM, NMPU PEUICHUH MPUKIATHBIX



3a/1a4y ¥ 3a7a4 Ha HAaXOXJCHUE HAauOOIBbIINX U HAUMMEHBIINX 3HAYCHUH (PYHKIUU.
JlanHas conep:kaTelibHas JMHUS BKIIOYaeT B ce0s Takke (POPMUPOBAHHE YMEHUU
BBINIOJHATh  pacu€Tel 10  QopMynaMm, MpeoOpa3oBaHMsl  pPalMOHAIBHBIX,
WPPAUUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUN, a TAKXKE BBIPAKCHUI,
collepKallluX cTerneHu W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuajga  MPOUCXOAUT  JajbHEWIIEe  pa3BUTUE  AJNTOPUTMHUYECKOIO H
a0CTPAaKTHOIO MBIIIJIEHUSI O0ydYaromuxcs, (GOPMHUPYIOTCS HAaBBIKU JI€TYKTUBHBIX
paccykiaeHuid, paboTbl ¢  CUMBOJBHBIMH  (opmMamu,  MpeACTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCMMOCTEH B BHJIE PAaBEHCTB M HEpPaBEHCTB. Aniredpa
npennaraetr 3(pQeKTUBHbIE HHCTPYMEHTBI JUIsl pELIEHUs MPaKTHUYECKUX U
€CTECTBEHHO-HAYYHBIX 3374, HATJISIHO JIEMOHCTPUPYET CBOM BO3MOMXKHOCTH KaK
A3bIKa HAYKH.

CopepxxarenbHo-MeToANYecKass JUHUSA «DyHKUMU H  TpadUKU» TECHO
NEPeIIeTaeTCsl ¢ JIPYTUMU JUHUSMU Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aJaET MOCIEA0BATEILHOCTh U3YUEHUs MaTepuaia. M3yueHue cTeneHHou,
NOKa3aTeabHOM, JIorapuMUUEeCcKO U TPUTOHOMETPUUECKUX (PYHKITNI, NX CBOHUCTB
U rpaduKOB, UCIOJb30BaHNE (DYHKIMIA ISl pEHIeHHs 3aJad U3 JIPYTrux y4eOHBIX
IPEAMETOB U PEANBHOMN KM3HU TECHO CBS3aHO KaK C MATEMAaTUYECKUM aHAJIU30M,
TaK U C PEIICHHEM YpaBHEHUW U HepaBeHCTB. [Ipu 3TomM Oonbloe BHHUMaHHUE
ynensiercss GOpMHPOBAHUIO YMEHUSI BbIpakaTh (GOpMyJIamMu 3aBUCHUMOCTH MEXKIY
pa3sTUYHBIMUA BETUYMHAMH, MCCIEIOBaTh TOJNyYEHHbIE (QYHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toi cojepkaTeabHON JMHUN HalleJIeH Ha pa3BUTHE YMEHUU
U HaBBIKOB, ITO3BOJIIIOIIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHON (opme: aHATMTHYECKOH, rpadudeckoil u cioBecHOW. Ero m3ydeHue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIEHNIO M KOHKPETHU3AIIUU, UCTIOIb30BAaHUIO aHATOTHA.

ConepxartenbHass nuHUS «Hadanma maTeMaTHYEeCKOTO aHalIW3a» MO3BOJSET
CYIIECTBEHHO PACHIMPUTH KPYI KaK MaT€MaTUYECKHUX, TaK U MPUKIAJHBIX 3a]ad,
JOCTYIHBIX OOYYarOIIMMCS, TaK KaK y HHUX HOSBISAETCS BO3MOXKHOCTb CTPOMTH
rpaduKky  CIOXHBIX (YHKIWNA, OMPENeNsiTh WX HauOONbIINE W HAWMEHBIINE
3HAUEHUs, BBIYUCIATH IUIOMAnU (Guryp u oObEMBI TEJ, HAXOAUTH CKOPOCTH H
YCKOpeHHs IpoueccoB. JlaHHas conepKaTenbHas JIMHUSA OTKPBIBACT HOBBIC
BO3MOXHOCTH TOCTPOCHUS MATEMATUYECKUX MOJEIEH PEaJbHbIX CUTyalui,
MO3BOJISIET HAXOAWTh HAWIYy4llee pPEIICHHE B TMPUKIAIHBIX, B TOM YHCIIE
COLIMAJIBHO-3KOHOMHMUYECKHX, 3aJla4yaX. 3HAKOMCTBO ¢ OCHOBAMHM MAaT€MATHYECKOIO
aHalM3a CIOCOOCTBYET pa3BUTHUIO aOCTPakTHOTrO, (HOPMATbHO-JIOTUYECKOTO U
KPEaTUBHOTO MBINUICHUS, (DOPMUPOBAHHUIO YMEHHUH pACIIO3HABATH MPOSBICHUS
3aKOHOB MAaT€MAaTHKW B HayKe, TEXHUKE U HcKyccTBe. OOydaromuecs: y3HaIKT O



BBIJTAIONIMXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJE€ pPAa3BUTHUS MaTEMAaTUKU Kak
HayKH, U 00 UX aBTOpax.

ConepxarenbHO-METOIMYECKAs TUHUS «MHOKECTBA U JIOTMKA» BKJIIOYAET B
ce0si SJIEMEHTHl TEOPHUM MHOXKECTB M MaTeMaTHYeCcKoil Joruku. TeopeTuko-
MHOKECTBEHHBIE MTPEICTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIBHON MaTeMaTUKHU
U TpeasiaraloT HauOoyiee YHUBEPCANbHBIM S3bIK, OOBEIUHAIOMIMA BCE pa3aeibl
MAaTEMAaTUKA M €€ NPWIOKEHUM, OHHM CBSI3BIBAIOT pPAa3HbIE MAaTEMaTUYECKHE
OUCHMUIUIMHBL W WX TPWIOKEHUS B e€auHoe 1enoe. lloaTomy BaxHO JaTh
BO3MOXKHOCTb OOy4YaromeMycss TMOHMMaTh TEOPETHUKO-MHOKECTBEHHBIN  SI3BIK
COBPEMEHHOM MAaTeMAaTHKUA W UCIOJb30BATh €T0 JJIsl BBIPAXKEHUSI CBOUX MBICIEH.
JlpyruM BaXHBIM TPU3HAKOM MAaTEMaTUKM KaK HayKd ClIeAyeT MNpU3HaTh
CBOMCTBEHHYIO €U CTpPOrocTb OOOCHOBAaHMM U CIEJOBAHUE OMNpeeIEHHBIM
IpaBWJIaM  TMOCTPOCHUS  JIOKA3aTeIbCTB.  3HAKOMCTBO  C  JJIEMEHTaMU
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PAa3BUTHIO JIOTMYECKOTO MBIILICHHUSI
00ydJaromuxcs, MO3BOJISIET UM CTPOUTh CBOU PACCYXKJEHUS Ha OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHYECKOT'O MBIIILJICHUS.

B yuebHoM Kkypce «Anrebpa M Hadala MaTEMaTUYECKOTO aHaJIu3a»
MPUCYTCTBYIOT OCHOBBI MaT€MaTHYE€CKOrO MOJICIMPOBAHUSA, KOTOPHIC MPU3BAHbI
CIIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHUSI MOJENIEH pealbHbIX
CUTyalluid, WCCJIEAOBAHMSI JTUX MOJIeNIeH C TIOMOUIBIO armapaTta ajiredOpbl U
MAaTE€MAaTHYECKOTO aHaln3a, WHTEPIPETAlNU IOJYYEHHBIX PpEe3yJbTaToOB. Takue
3a/1aHus BILUIETEHBI B KQXbIM U3 pa3/iesioB MPOrpPaMMbI, IIOCKOJIBKY BECh MaTEpUal
y4eOHOro Kypca IIUPOKO HMCHOJB3YETCs IS PelleHUs MPUKIATHBIX 3aaad. [lpu
pEUIEHNH  peaJbHBIX  MPAKTUYECKUX  3aJa4  OOydYarollWecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIb30BaTh ~ QHAJIOTHIO, 0000maTh W KOHKPETU3UPOBATH  MpOOJIEMYy.
JlesiTenbHOCTh O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B MPOIIecce M3YUEHHUS BCeX TeM yueOHOTro Kypca «Anrebpa u Havana
MAaTEMaTHYECKOr0 aHaJIN3ay.

Ha w3yuenue yueOHOro Kypca «Anredpa ¥ Hadajga MaTeMaTHYECKOTO
aHanuza» orBoauTcs 272 vaca: B 10 kimacce — 136 vacoB (4 yaca B Hejaeno), B 11
KJ1acce — 136 4acoB 4 yaca B HEJIETTIO).



COIEPKXAHUE OBYYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mnepuoanyeckue apoodu. IlpumeHenue apobGelt U MPOUEHTOB I
peLIeHUs NPUKIAJHBIX 3a1a4 U3 Pa3JIMYHBIX OTPACIICN 3HAHUN U PEAIbHOM KU3HU.

JeucTtButenbHble uncna. PanuoHanbpHBIE W HUPPALMOHANBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMU  4YHCIaMu.  Moayib
JIEWCTBUTENILHOTO YHuCia U ero cBoicTBa. [IpubnmxkEnHbIe BhIYKCICHUS, TTpaBUiia
OKpYTJICHUS, MPUKUJIKA U OLIEHKA pe3ybTaTa BHIYUCICHUM.

Crenenp c 1uenbiM mnokaszateneM. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsIed GopMbl 3aMUcH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTUUECKUX
3a7a4 ¥ MPEJICTaBICHUS JaHHbIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb ¢ palMOHAJIBHBIM IIOKa3aTeJleM U €€ CBOWCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudgm uymcna. CpoiicTBa jorapudma. JlecsaiTUUHbIE W HaTypalbHbIE
orapudmel.

CuHyc, KOCHHYC, TaHI€HC, KOTAHI€HC YHCJIOBOTO apryMeHTa. ApKCHHYC,
APKKOCUHYC U apKTAHT€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHbIE TIPeOOpa3oBaHUs. YpPaBHEHUE, KOPEHb
ypaBHEHUsl. PaBHOCWIIBHBIE YpaBHEHHs U ypaBHEHUs-CIeACTBUSA. HepaBeHCTBO,
pELLIEHUE HEPAaBEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LETbIX U APOOHO-PAMOHATIBFHBIX YPaBHEHUHN U
HEPABECHCTB. MHOroO4WwIeHbl OT OJHOM I€PEMEHHOW. JleneHne MHOrousjieHa Ha
MHOrOWwIeH ¢ ocrarkoM. Teopema bedy. MHorounensl ¢ HEIbIMU
kod(ppunmenramu. Teopema Buera.

[IpeoGpa3zoBaHs YUCIOBBIX BBIPAKEHUHN, COJIEPXKAIINX CTETICHH W KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHbIE METOIbI pelIeHus
MPPALHOHAIBHBIX YPAaBHECHUM.

[lokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PEIICHUS] MOKA3aTEeIbHBIX

YPAaBHEHHM.

[IpeoGpazoBanre BEIPAKEHUIA, COACPIKAIINX JTOTAPHUPMBI.

Jlorapudmudeckue ypaBHEHHUSI. OcHOBHbIE METO/IbI peuieHus
norapuMUYECKUX YPaBHCHUM.

OcHOBHBIE TPUTOHOMETPUYECKUE bopmyIbL. [IpeobOpazoBanue

TPUTOHOMETPUYECKUX BbIPAXKEHHI. PellieHne TpuroHoMeTpuIeCKUX ypaBHEHHUM.



Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHu. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICT H
CBOMCTBA, BBIYMCJICHHUE €r0 3HAYEHUS, IPUMEHECHHUE OINPENCIUTENS I PEIICHUS
CUCTEMBl JIMHEMHBIX ypaBHEHWH. PelleHne MNpUKIAAHBIX 3aJa4 C ITOMOILBIO
CUCTEMbl JIMHEMHBIX ypaBHEHUHU. lccienoBaHue DIOCTPOCHHOM MOJAEIHU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENIEN pPEaJbHOM CUTyallMd C MOMOIIBIO
YPaBHEHUN U HEpaBeHCTB. lIpuMeHeHME ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3aJad M 3aJad U3 PA3JIMYHbIX OOJacTEe HAyKH W peaabHOU
KU3ZHU.

DYyHKIUHA U TPAaPUKHU

OyHKIMA, crnocodbl 3agaHus (QyHKUuU. B3auMHO o00paTHble (QYHKIMH.
Komnozunus ¢yukiuit. I'papuk  dyHkuuu. DineMeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIIHA.

OO6nactp ompeneneHUss ¥ MHOKECTBO 3HaueHud ¢yHkuuud. Hymu dynkumm.
[IpomesxyTku 3HakonocTossHCTBA. UETHbIe 1 HeuéTHbIe QyHKIMU. [lepuoanueckue
dbyakuun. [IpoMexyTku MOHOTOHHOCTH (PYHKIMH. MakCUMyMbl U MUHHMYMBI
¢ynkiuu. Haubomnpiee 1 HauMeHbllee 3HaUeHUsI PYHKIIUU Ha TIPOMEKYTKE.

Jluneiinasi, KBajapaTudHas W APOOHO-TUHEHHAs (YHKIUMU. DJIeMEHTapHOE
UCCJIEIOBAaHNE U TTOCTPOCHHE UX IPaUKOB.

CrenenHas GyHKIMs ¢ HATypaJdbHBIM U IENIBIM Moka3ateneMm. EE cBoiicTBa u
rpaduk. CpoiicTBa M rpadUK KOPHS N-OM CTENEeHM Kak (PYyHKIUH OOpaTHOMU
CTEIEHU C HATYpaJIbHbIM [TOKA3aTEJIEM.

ITokazarenbHass U jorapudmuyeckas (QyHKIHH, WX CBOWCTBA U TpadHKH.
Hcnons3oBanue rpadukoB GyHKIUHN 1T pEIICHUS YpaBHEHUH.

TpuroHomerpuyeckasi OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YUCIIOBOTO apryMEHTa.

OyHKIIMOHAJIBHBIE 3aBUCMMOCTH B pEAIBHBIX IIPOLECCAX U  SBICHUSAX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHajamu3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHusA IIOCJIENOBATENbHOCTEH. MeTon
MaTeMaTHYECKOU VHJYKIWH. MoOHOTOHHBIE 151 OTPaHUYECHHbBIE
IIOCJIEA0BATENBHOCTH. VICTOpHST BO3HMKHOBEHMS MAaTeMaTH4YECKOIO aHAIN3a Kak
aHanau3a 0ECKOHEYHO MaJIbIX.

Apudmetnueckass u reoMmeTpuyeckas nmporpeccun. beckoneuHo yObIBaromas
reomerpuueckasi nporpeccusi. Cymma O€CKOHEYHO YyOBIBAIOIIEH T'€OMETPHUUYECKOMN
MpOrpeccuu. JINHENHBIN U 3KCIOHEHINAIBHBIA pOCT. Yucno €. @opmyiia CI0KHBIX
IpoueHTOB. VMcnonb30BaHWE TPOTPECCHMU UL PELICHUS peajbHbIX 3a]ad
MPUKJIAJIHOTO XapakTepa.



HemnpepoiBubie (yHKIIMU U ux cBoiicTBa. Touku paspbiBa. ACHUMMOTOTHI
rpadukoB QyHkiui. CBoiicTBa (YyHKUMN HENpPEephIBHBIX Ha OTpe3ke. Meron
MHTEPBAJIOB Ul DPEUICHHUs HEpaBeHCTB. lIpuMeHeHUE CBOMCTB HENpPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

[lepBas u BTOpas npousBojHble QpyHkMKU. OnpeneneHrue, reOMeTPUYECKUN U
(u3nUecKuii cMbICT MPOU3BOIHOMN. YpaBHEHHE KacaTeIbHOU K rpaduKy (QyHKIHU.

[IpousBoaHbIE  BNEMEHTAPHBIX  (YHKLHUM. IIpousBogHass  cyMmbl,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMU (PYHKIUH.

MHoxecTBA U JIOrMKA

MHoxecTBO, oOllepalMyd HaJ MHOXXECTBAMU M HMX CBOMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHKO-MHOXECTBEHHOTO —amnmapara  Juls
ONMCAaHUS pPEaJbHBIX IIPOLECCOB W SBICHUM, IPU PELICHUM 3a1a4 U3 APYTrUX
y4eOHBIX TPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTO OOBEKTa, CJEICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KJIACC

Yucia v BbIYUCICHUS

Harypanbhbie u nensle yucna. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
gyuces, HauOoypmui oOuui nenurens (nanee — HOJl) m HamMeHsblee ooOiiee
kpatHoe (nanee — HOK), ocratkoB o mojyinio, anroputMa EBknnia s perenus
3a/1a4 B LIEJIBIX YHCIIAX.

KommuiekcHpie uwucna. AnreOpandeckas ¥ TPUTOHOMETpHUYECKas (OPMBI
3aMMCH KOMIUIEKCHOTO YHca. ApHU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW TUIOCKOCTH.
®opmysia MyaBpa. KopHH n-oil cTeneHn U3 KOMIUIEKCHOTO uncia. [IpumeHenne
KOMIUIEKCHBIX YUCEN JJIsl pelieHus] GU3HMUEeCKUX U TEOMETPUIECKUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

CuctemMa U COBOKYNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHbBIC
CHUCTEMBI U CUCTEMBI-CIEACTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHUW C  TOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PelieHne TpuroHoMeTpu4eCKuX HEPABEHCTB.

OcCHOBHbIE METOJbl pEIICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METO/bl PEIICHHS CHUCTEM M COBOKYIMHOCTEH pallMOHAJIBHBIX,
UppaIMOHANBHBIX, TOKA3aTEIbHBIX U JOTapU(PMUUECKUX YPABHEHHI.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C IIapaMeTPaMHu.



IIpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3ajad W3 Pa3JuuHbIX 00JacTell HAYKM U peaabHOU
KU3HU, HHTEPIPETALUs TOJTYYEHHBIX PE3YIbTATOB.

DyHKUNM U TPaPUKH

I'paduk kommoszunuu ¢Gyskiui. ['eomerpuyeckre 00pa3bl ypaBHEHHH U
HEPaBEHCTB HA KOOPJAMHATHOM MIOCKOCTH.

Tpuronomerpuueckue QyHKIMH, UX CBOMCTBA U TpadUKH.

I'paduueckne meTonbl pelieHHs ypaBHEHHMH M HepaBeHCTB. ['paduueckue
METO/JIbI peLIeHUs 3a/1a4 C MapaMeTpamu.

Ucnonb3oBanue rpadukoB (QyHKIMI AJig HCCIEIOBAaHUS IMPOILIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPH PEUICHUU 3aJad M3 JAPYTUX YYEOHBIX
PEIMETOB U PEAIbHOM KU3HHU.

Havana maTeMaTH4ecKOro aHaJiu3a

[IpumeHeHnue Mpou3BOAHON K UCCIIEeNOBaHUIO (QYHKIIMA HA MOHOTOHHOCTH M
skcTpeMyMmbl.  Haxoxaenume  HauOonbllero M HAaMMEHBILIETO0  3HAYEHUM
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpumeneHnne NPOU3BOJHON JUIsl HAXOXKJEHHUS HAWIYYIIero penieHus B
NPUKIAIHBIX 3a7a4yax, Ui OINpeAeNIeHHs CKOPOCTH M YCKOpEHHUs Ipoiiecca,
3a1aHHOTO (HOPMYJION WJIH TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOWMCTBO TiepBOOOpa3HbIX. IlepBooOpasHbIe
aneMeHTapHbIX QyHkiuii. [IpaBuia HaxoXaeHUs TEPBOOOPA3HBIX.

HuTerpann. ['eomeTpuueckui CMBICJI WHTETpaJA. Brruucinenue
onpenenéHHoro uHTerpana mo ¢popmyie Hetorona-JleiOnua.

[Ipumenenue umHTETpana s HAXOXKACHHUS IUIOMIAAEeH TUIOCKUX GUTyp U
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepbr pemenuii nuddepeHINAIBHBIX YpaBHEHUH. MaremaTudeckoe
MOJICTUPOBAHUE PEATBHBIX TMPOIECCOB C TOMOIIbI0 U] PepeHIraTbHbIX
YPaBHEHHU.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVBJIEHHBI YPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIMTAHUA:

c(hOpMUPOBAHHOCTb IPAkKAAHCKOM MO3UIIMU 00YYaIOIIEeToCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIE€HAa  POCCHUHCKOro  oOIecTBa,  MPEACTABICHUE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GyHKIMSAMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT 0 BOCTIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCHUICKON T'PAKIAHCKON MJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MAaTEMAaTHYECKOM IIKOJIBI,
UCIIOJIb30BaHUE DTHX JOCTWKEHHUHA B JIPYTUX HAyKax, TEXHOJIOTHSX, cdepax
SKOHOMHUKU;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEH POCCUHCKOr0o Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO MOBEIEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HayKh U JEATEIbHOCTBHIO YUYEHOr0, OCO3HAHUE
JUYHOTO BKJIA/Ia B MOCTPOCHUE YCTOMYMBOTO OyAYIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYAsl 3CTETUKY MATEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCIlleKTaM pPa3JINYHbIX BUJIOB UCKYCCTBA;

5) pus3nuecKoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHUS B
WHTEpEcax 3JI0pOBOro 1 6€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBBIO (3I0POBOE THTAaHHWE, COAUTAHCUPOBAHHBIM PEXXHM 3aHATHH W
OTIbIXa, PETyIsipHAs (U3HUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznmuuHbiM  cpepam  NPOodEeCCHOHANBHOW  NIESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC IIJIAHBI,



FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO Ha NPOTSHDKEHUU BCEU JKU3HHU, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HaITpaBJIECHHOCTH;

7) 3KOJIOTUY€eCKOT0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh  AKOJOTMYECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIUATILHOM
Cpe/bl, OCO3HaHUE TII00ATBHOTO XapaKTepa dKOJIOTHYECKUX MPoOieM, OpUEHTAIUS
Ha TPUMEHEHHE MaTEMAaTHYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpYKarolel cpenpl, IMIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUs HAayKH U  OOIIECTBEHHOW  MPaKTHUKW, [MOHUMaHUE
MaTeMaTHYeCKOM HayKu Kak cdepbl YeIOBEHYECKOH ESITeNIbHOCTH, ATAloB €&
Pa3BUTHA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUIM3AIMH, OBJIAJCHUE S3bIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KYJIbTYpOHW KakK CpEJICTBOM IIO3HAHUS MUDA,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIO0BATEIBCKYIO JICSATEIBHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBUS

ba3oBble Jornueckue AeMcTBUA:

BBISIBIIATh U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMAaTHYECKUX
OOBEKTOB, TMOHSTHHA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAINH,
OCHOBaHHUS JI71s1 0000IICHHS U CPABHEHHMSI, KPUTEPUH TIPOBOAUMOTO aHAIIN3A;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPEeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPUIIATEIbHBIE, CIMHIYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (akrTax, JaHHBIX, HAOIIOMCHUSAX U YTBEPXKACHUSX, MpEiaraTh KpUTCPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTENW U IPOTUBOPEUYNN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUCHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

POBOJIUTH CAMOCTOSTENILHO J10Ka3aTeNIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT NPOTUBHOTO), BEICTPAUBATH ApPTyMEHTAIMIO, IPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpATh CMOCO0 pelieHuss y4dyeOHOM 3anauu  (CpaBHHMBATh HECKOJIBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee  MNOAXOMSAWUUA € YYETOM
CaMOCTOSITEIbHO BbIJICJICHHBIX KPUTEPUEB).



ba3oBrble uccienoBare/ibCkue 1eiCTBHA:

MCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIemy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIHUI0, MHEHHE;

IPOBOAUTH CAMOCTOSTEIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSATEILHO (POPMYIHUPOBaTH OOOOIIEHHS W BBIBOJBI MO PE3yJbTaTaMm
OpPOBENEHHOTO  HAONIOJEHUs, KCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BIBOJOB U 0000IIEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUIAThH
NPEJNOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ unpopmaumeii:

BBISBJIATH AePUIUTH MHDOpPMAIUKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa HA
BOMPOC U JJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIMIO U3 UCTOYHUKOB PAa3JIMYHBIX TUIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WH(POPMAIMIO PA3TUYHBIX BHUJIOB H
dbopM mnpeacTaBiIeHUS;

CTPYKTYpPUpPOBaTh HH(POPMALIUIO, MPEICTABIATh €€ B pPa3IMYHBIX (Popmax,
WUTIOCTPUPOBATH TpadUyEeCKu;

OLICHUBATH HaJEXKHOCTh uHbOpMAITIH 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBUSIMHU H
IEIIMHA OOIIEHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3PCHHUS B
YCTHBIX M THCHBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS MO XOJy PEIICHUS 3aJauH,
KOMMEHTHPOBATH MOJIYUYCHHBIN Pe3yIbTarT;

B X0j/ic OOCYXXJI€HHUs 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKIae€MOM TEMBI,
mpoOJieMBl, pelracMoi 3ajadyd, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOHUCK
pEIIeHUs, COTMOCTABISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHUKOB
nyanora, oOHapyXMBaTh Pa3jWyMde U CXOJICTBO IMO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATH PAa3HOTJIACHS, CBOH BO3PAKEHHS;

MPEJICTABIATh PE3YyJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTAa, HWCCIIeIOBaHNs,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (opMaT BBICTYIUICHUS C Y4ETOM 3a1ad
MpEe3EHTAIIMU U OCOOEHHOCTEH ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂble I[eﬁCTBHH



Camoopranusanus:

COCTaBJIATH IUJIaH, aITOPUTM PEIICHHS 3aJ1a4H, BEIOUPATh CIIOCOO PEIIeHus C
yu4€TOM UMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTE/JIEKT:

BIAJIeTh HABBIKAMH  TIO3HABaTENbHOW  peduiekcmu  Kak  OCO3HaHUs
COBEpPIIIAEMBIX JIEUCTBUI U MBICTUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJCThH
crnocobaMu CaMONPOBEPKU, CAaMOKOHTPOJISI Tpollecca M pe3ysibTaTa pelieHUs
MaTeMaTUYeCKOW 3a/1auH;

NPEIBHUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENTBCTB, IaHHBIX,
HaNJCHHBIX OIMUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OILIGHWBATh COOTBETCTBHUE PE3YNIbTATa LEH U YCIOBHIM, OOBSICHITH MPUYNHBI
JTOCTH)KCHUS WM HEJIOCTH)KCHHUSI PE3yJIbTATOB JEATEIHHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHMMATh M HCIOJIb30BaTh MPEUMYINECTBA KOMAaHIHON W WHAMBHIYaJTbHOM
paboThl TpU pelIeHHH YYeOHBIX 3ajJad, MNPUHUMATH IeJIb COBMECTHOM
JEeSTENbHOCTH, TUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOM paboOThI, paclpeiensTh
BUIBl paboOT, [IOroBapuBaThbcsi, OOCYXKAAaTh TMpoOLECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXaeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JECUCTBHUS C APYTUMHU YI€HAMU KOMAaHbI, OILICHUBATh
KayeCTBO CBOETO BKJIa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K konmy obOydenuss B 10 kjacce 0Oy4arouiuiicss MOJTYYUT CIETYIOIIHE
MPEeIMETHBIE PE3yJIbTaThl MO OTACIbHBIM TeMaM pabodeil mporpaMmbl y4eOHOTO
Kypca «Anredpa 1 Hadajga MaTeMaTHYECKOTO aHAIM3a:

Yucaa v BBIYUCIEHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIIMOHATBLHOE YHCIIO, OCCKOHEYHAs
nepuogudeckass Japo0b, TPOIEHTHI, HWPPANMMOHATHLHOE YHCJIO, MHOXECTBa
PAIMOHAIIBHBIX U IEHCTBUTEIBHBIX YUCEN, MOAYJb JEHCTBUTEIHLHOTO YHCIIA;

NPUMEHSATh JIpOOM W TPONEHTHI JJIS PEIMICHUS NPHUKIAIHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOU KU3HU,

MPUMEHSTh MPUOIKEHHBIC BRIYUCIICHHUS, TTPaBUiIa OKPYTICHUS, IPUKUIKY U
OIICHKY pe3yiIbTaTa BBIUNCICHUN;



CBOOOJHO ONEpUpPOBATh MOHATHEM: CTENEHb C IEJIBIM IOKa3aTeleM,
MCIIOJIB30BaTh MOAXOASIIYI0 (POPMY 3aIIUCU IEUCTBUTEIBHBIX YHUCEN ISl PEILICHUS
MIPAKTUYECKUX 3a/1a4 U MPEACTABICHUS JaHHBIX;

CBOOOJHO OINEPUPOBATH MOHATHEM: APU(PMETHUECKUI KOPEHb HATypalbHOU
CTEICHU;

CBOOOJTHO ONEPUPOBATH MOHATUEM: CTENIEHDb C PAllMOHAIIBHBIM MTOKa3aTeNIeM;

CBOOOJHO OMNEpPUPOBATH MOHATUAMM: JIOrapud™ uwucna, AECITHUYHBIE WU
HaTypajbHbIE TOrapu(MBbI;

CBOOOJTHO OMNEPUPOBATH MOHATUSIMHU: CHHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YHUCJIOBOTO apryMEHTA;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC M apKTaHI€HC YHCIIOBOTO
apryMeHTa.

YpaBHEHUsSI M HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHATHAMHU: TOXJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIE YPABHEHHS U YPABHEHUS-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh PA3IMYHbIE METOJbl PEUICHUs pPaIlMOHANBHBIX U JPOOHO-
palMOHANBHBIX YPAaBHEHMI, IPUMEHATh METOJ HWHTEPBAJIOB IS PELICHUS
HEPaBEHCTB;

CBOOOJTHO OIEPUPOBATH MOHSATUSAMH: MHOTOUYJIEH OT OJHOW IEepPEeMEHHOM,
MHOTOWIEH C MeJbIMH KO3(P(UIMEHTaMH, KOPHU MHOTOYJICHA, NPUMEHATH
JIeJICHHE MHOTOYJIEHA Ha MHOT'OWIEH C OCTaTKoOM, Teopemy be3dy u teopemy Buera
JUISL peLLIeHUs 3a1a4;

CBOOOJHO OMNEpUPOBaTH TOHATUSIMHU: CHUCTeMa JIMHEHHBIX YpaBHEHHH,
MaTpula, OMNpPENENUTeNb MaTpulbl 2 X 2 W €ro TEeOMETPUYECKUNA CMBICT,
UCIIOJIB30BAaTh CBOMCTBA OMpeaenuTens 2 X 2 g BBIYKCICHUS €r0 3HAYCHWS,
IPUMEHATh ONPEACIUTENN JUId PEIIEHUsT CHUCTEMbBI JIMHEHMHBIX YPaBHEHU,
MOJEIMPOBATh PEAJbHbIE CUTYallMU C MOMOIIBI0 CUCTEMBI JIMHEMHBIX YPaBHECHUM,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIHA C IOMOLIBI0O MATpHIl U OIPEAEIUTENEH,
MHTEPIPETUPOBATD ITOJIYy4YECHHBIA pE3yJIbTaT;

UCIIOJIb30BAaTh CBOMCTBA [JEWCTBUM C KOPHSAMU JUIsi IpeoOpa3oBaHUs
BBIPAKCHUU;

BBITOJIHATD NIPEOOPA30BaAHUS YHCIOBBIX BBIPAKEHHM, COAEpKAIIUX CTEIIEHH C
palMOHAIBHBIM [TOKA3aTEIEM;

HCMOJIb30BaTh CBOKMCTBA norapu@mMoB JUISL npeoOpa3oBaHus
Jorapu()MUUYECKUX BBIPAKEHUM;

CBOOOIHO OMEepUpOBaTh MOHSATUSMU: HppPAlMOHAIbHbIE, MOKAa3aTeIbHbIE U
JorapuMHUUYECKUe ypaBHEHUS, HAXOAUTh UX PELICHHs C TTOMOIIBIO PaBHOCHIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHATH OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI sl TIpeoOpa3oBaHUs
TPUTOHOMETPUIECKUX BBIPAKCHUII;

CBOOOIHO ONEpUPOBATh TMOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE,
OPUMEHATH HEOOXOAMMBIE  (OPMYNBI Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUIECKUX YPABHECHHIA;

MOJICIMPOBATh pEajbHBbIE CHTYallMd Ha S3bIKE aireOpbl, COCTaBISThH
BBIPQXKCHHS, YpPaBHEHHsS, HEPAaBEHCTBA IO YCJIOBUIO 3ajadd, HCCIEI0BAThH
MOCTPOEHHBIE MOJICTN C MCIIOJIb30BAHUEM arapara aiareopsbl.

DYyHKIUHA U TPAaPUKU:

CBOOO/IHO OTEPUPOBATh MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3a1anus (pyHKIUH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMUS (GYyHKUUH, rpaduk QyHKIUH,
BBITIOJTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus rpaduKoB HYHKIHI;

CBOOO/IHO OIEPHPOBATh MOHSATUSMHU: OOJIACTh OMPECICHUS U MHOKECTBO
3HaYeHUH PyHKINU, HYTH QYHKIIUA, IPOMEKYTKH 3HAKOITOCTOSHCTBA;

CBOOOJIHO OINEpPUPOBATh TOHATHAMH: UYETHBIE W HEUYETHBIE (YHKIIUH,
nepruondeckue QyHKIIH, TPOMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAKCUMYMBI U
MUHUMYMbI (YHKIIUM, HauOoJbllee W HaWMEHbIIee 3HaYeHHEe QYHKIUH Ha
IPOMEXKYTKE;

CBOOOJIHO OIEPUPOBATH MOHATUAMHU: CTeNIEHHAs! (DYHKIUS C HATYpPaJIbHBIM U
[EJBIM TOKa3aTeseM, TpauK CTENneHHONW (QYHKIMU C HATYpPaJIbHBIM M IEJIBIM
nmokasatesneM, rpaduK KOPHsI N-Oi CTENeHW Kak (yHKIUH OOpaTHOW CTENEHU C
HaTypaJIbHBIM IMOKA3aTEJIEM;

ONEepUPOBATh TOHATHSAMU: JUHEHHAs, KBaJpaThyHash U JPOOHO-JIMHEHHAS
(GYHKIIUH, BBITIOTHATD AJIEMEHTAPHOE MCCIIEIOBAHNE U TTOCTPOCHUE X IPAPHUKOB;

CBOOOJTHO ONEPHPOBATH MOHATHAMU: TIOKa3aTellbHas W JorapupmMuyeckas
dbyHKIMM, WX CBOWCTBA M TrpadWK{, HMCIOIB30BaTh MX TpauKd I pEIICHUS
YpPaBHEHHM;

CBOOO/IHO OMNEpUPOBATh MOHATUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
orpeiesieHue TPUTOHOMETPUUYECKUX (PYHKIIMHM YUCIIOBOTO apryMEHTa;

UCMOJb30BaTh Tpadukd (QYHKIMA [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEH MpU pELIeHUH 3a7ad U3 JPYTUX Y4eOHBIX NMPEAMETOB U peajbHOU
’KU3HH, BBIpaKaTh (OPMyJIaMU 3aBUCUMOCTH MEX/y BEJIMUUHAMU;

Hauana maTeMaTH4ecKOro aHaJu3a:

CBOOOIHO OMEpUPOBATh MOHATUAMU: apudMeTHdecKkass U TeoMeTpHUYecKas
nporpeccusi, 0eCKOHEUHO yObIBaIOIIasi FTEOMETPHUUECKas MPOrpeccusi, TUHEHHBIN U
HKCMOHEHLIUATBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEICTaBICHHUE
O KOHCTAHTE;

MCIIOJIBb30BaTh NPOTPECCHH ISl PEIICHHUS pPeaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: TIOCIEI0OBATENBHOCTb, CIIOCOOBI 3a1aHUS
IIOCJIEA0BATENBHOCTEN, MOHOTOHHBIE M OrPAaHUYEHHBIE IOCIEI0BATEIBbHOCTH,
IIOHUMATh OCHOBBI 3apOXIECHUA MATEMATHYECKOTO aHalu3a KakKk aHaJlInsa
OECKOHEUYHO MaJbIX;

CBOOOJTHO OINEpPUPOBATHh TMOHATUAMH: HENPEpPhIBHbIE (PYHKUUHU, TOUYKH
pa3psiBa rpaduka GyHKIUU, aCUMOTOTHI Tpaduka GyHKINU;

CBOOOJHO OINEpPUPOBATH MOHATHEM: (YHKLHS, HENpEepbIBHAs Ha OTPE3KE,
MPUMEHSATH CBOMCTBA HEMPEPHIBHBIX (PYHKIMH AJi pelIeHuUs 3a/1ay;

CBOOOJTHO OIEpUPOBATh TMOHATUSMU: TepBasi W BTOpas MPOU3BOIHBIC
(GyHKIMH, KacaTeabHas K rpaduky ¢ yHKINH;

BBIUUCISATH MPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS, YACTHOTO U KOMITO3ULIUU
IBYX (DYHKIIMM, 3HATh MPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCIIOJIb30BaTh T€OMETPUUYECKUA U (PU3NYECKHM CMBICH MPOU3BOAHON s
peuieHus 3aaad.

MHo:xecTBa U JIOTMKA:

CBOOOJHO  OMNEpUPOBATh  IMOHATUAMH: MHOXECTBO, ONEpalMK  Haj
MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapart AJis ONMUCAHUS PEATbHBIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33124 U3 APYTUX YUYECOHBIX PEIMETOB;

CBOOOJTHO OINEPUPOBATH MOHSTUSMHU: OIpEICICHUE, TeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTHYECKOTO 00BEKTA, I0KAa3aTeIbCTBO, PABHOCUIIbHBIC
yYpaBHEHUS U HEPABEHCTBA.

K konmy oOywyenuss B 11 kjacce 0Oyd4arouiuiicsi MOJYYUT CIETYIOIIHNE
NPEeIMETHBIE Pe3yJbTaThl MO OTAEIHHBIM TeMaM paboueill MporpamMMmbl y4eOHOTO
Kypca «Airedpa u Hayaia MaTEMaTUYECKOTO aHaJIU3a:

Yucia 1 BBIYUCJICHUSA:

CBOOOJHO OMEpUpPOBATh TMOHATHUSMH: HATypaJlbHOE M 1IEJ0€ YHUCIIO,
MHO>KECTBA HATypaJbHBIX M LENbIX YHCEJ, MCIOJb30BaTh MPHU3HAKU JIEIUMOCTH
uensix yucen, HOJl 1 HOK HaTypanbHBIX 4Mcen sl PelIeHUs 3a/1ay, IPUMEHSTh
anroput™m EBkina;

CBOOOIHO ONEpUpOBaTh MOHIATHEM OCTAaTKa IO MOAYJIO, 3alUCHIBATh
HaTypaJIbHbIE YKCIIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUHCIICHHUS;

CBOOO/IHO ONEpPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIUIEKCHBIX YHCeJ, MPEACTABIATh KOMIUIEKCHBIE YHCIIa B alreOpandyeckod u
TPUTOHOMETPUYECKOH (opMe, BHITOIHATH apU(PMETHUECKUE ONEepaluu ¢ HUMU U
n300paxaTh Ha KOOPAMHATHOM TIIOCKOCTH.

YpaBHeHUs] U HEPABEHCTBA:



CBOOOJIHO OMEPUPOBATH TMOHATHUSIMU: HUPpALMOHATBHBIE, TMOKa3aTelIbHbIC W
norapu@MuUUYecKre HEPaBEHCTBA, HAXOJIUTh HUX PEIICHUS C  OMOIIbIO
PaBHOCUJIBHBIX MIEPEXOJIOB;

OCYHIECTBJISITh OTOOp KOpPHEH TMpU PEIIEHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OIEpPUPOBATH TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
MPUMEHSITh  HEO0OXOoauMble  (OpMYJbl ISl PEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMa U COBOKYITHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOIUTh PEIICHUS
CHUCTEMbI U COBOKYIMHOCTEW pallMOHAIIbHBIX, UPPALMOHAIIBHBIX, TTOKA3aTEIbHBIX U
norapuMUYECKUX YpaBHEHUI U HEPABEHCTB,;

pelarthb palMOHABHEIE, MppallOHAIbHEIE, MoKasaTeJbHEIE,
gorapumMuyeckrue W TPUTOHOMETPUYECKHE ypaBHEHHUs] U  HEPaBEHCTBA,
cojepKale MOIYJIu U MapameTphl;

MPUMEHATH rpadUuecKrue METObI JIJIsl PEIICHHUS YPAaBHCHUN M HEPABEHCTB, a
TaKke 3a7a4 C apaMeTpamu;

MOJCIMPOBATh peaJibHbIe CHUTyalldd Ha S3bIKE alnreOpbl, COCTABIATH
BBIPAXXCHMS, YpPaBHEHHUs, HEPABEHCTBA W MX CHUCTEMbl IO YCJIOBUIO 3aJayH,
UCCJIEIOBAaTh IIOCTPOCHHBIE MOJICIM C MCIOJIb30BAaHMEM arlapara ajareOpsl,
UHTEPIPETUPOBATH MOJYUYCHHBIN PE3ybTaT.

DOyHKUNH U TPAPUKH:

CTPOUTHh TpadUKd KOMIO3UIMKA (YHKIUNA C TOMOIIBIO 3JIEMEHTApHOTO
UCCJICOBAHUS U CBOMCTB KOMITIO3UIIUU JIBYX ()YHKITUH;

CTPOUTH TEOMETpHUYECKHe oO0pa3bl YpaBHCHHH M  HEPaBEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJIHO  OINEPUPOBATh TOHATUAMHU: TpadUKA TPUTOHOMETPUUYECKUX
dynKImi;

NPUMEHATh (PYHKIIMU JJI1 MOJICIMPOBAHUS M MCCJICIOBAHUS peabHBIX
MPOLIECCOB.

Hauaja MmaTeMaTH4eCKOIro aHaJIu3a:

WCITOJIH30BaTh MPOU3BOIHYIO JIJIS MCCIe0BaHUs (DYHKIIMH HA MOHOTOHHOCTD
1 KCTPEMYMBI;

HaXOJUTh HaMOOJIbIIICE M HAMMEHBIIIee 3HAUCHUS (YHKIIMU HETIPEPHIBHON Ha
OTPE3KE;

HCTOJIb30BAaTh MPOU3BOAHYIO JJISI HAXOXKJACHHS HAWIYYIIETO PEIICHHUS B
NPUKJIAIHBIX, B TOM YHCJIE€ COUHAIBHO-DKOHOMHUYECKUX, 3ajayax, s
OTNpeAeICHUs] CKOPOCTH M YCKOPEHHs TMpoliecca, 3aJaHHOTo GOpMyIoN Wiu
rpaguKoMm;



CBOOOJHO ONEpUpPOBaTh MOHATUAMH: MEpBOOOpa3Has, ONpPENEIEHHBIM
UHTErpaj, HAaXOAWUTh IEpPBOOOPA3HbIE JIIEMEHTAPHBIX (YHKUHMA M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitonuna;

HaXOJUTh IUIOUIAAN IIIOCKUX (PUTYp U OOBEMBI TEJI C MOMOILBIO MHTETPaJIa;

UMETh TPEICTABICHUE O MaTEMAaTHUYECKOM MOJEIMPOBAHUM HA IpUMEpE
cocTaBlieHUs TudPpepeHMaTbHBIX YPaBHEHUN;

pemaTe NpUKIaJAHBIE 3a1a4d, B TOM YHUCJIE COLUAIBHO-JKOHOMHYECKOTO M
(puznyeckoro Xapakrepa, cpeacTBamMu MaTeMaTU4eCKOro aHaausa.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
KoHTpoibHbI IIpakTH4eckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
e padoThl padoThI
pecypcsl
MHOK€ECTBO AENCTBUTEIBHBIX YHACEIL.
| MHorounensl. PanmoHanbHble YpaBHEHHS U 24 |
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX
ypaBHEHUU
) Oynkuuu u rpadpuku. CreneHHas GyHKINS C 12 1
L[eIBIM TIOKa3aTeNIeM
3 ApubMeTnuecKnii KOpeHb N-0i CTETICHHU. 15 ]
HppaunonanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 ]
yYpaBHEHUS
5 Jlorapudmudeckas GyHKITHSA. 18 |
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpuuecKre BbIpaXKEHUS U ” |
ypaBHEHUS
7 [TocnenoBarenbHOCTH U IPOTPECCUH 10 1
HenpepriBubie ¢pynkiuu. [Iponszsoanas 20 1
9 [ToBTOpenue, 060061IeHNE, CCTeMaTH3aIUs 5 )
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KVIACC

KosnnuyectBo 4yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
KoHTpo/bHbI IIpakTH4eckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
e padoThI padoThI
pecypcsl
| UccnenoBanue GyHKIUN ¢ TOMOIIBIO ” |
MPOU3BOJHOM
2 [TepBooOpa3zHas u UHTETpa 12 1
3 I'paduiku TpUroHOMETPUUECKUX (PYHKITHIA. 14 1
Tpuronomerpruyeckue HepaBeHCTBA
4 WppatmonanbHele, mokazareabHble U 24 1
norapuMuvecKkue HepaBeHCTBA
KomnuekcHeie uncna 10 1
HarypanbHble u 1ienbie yncina 10 1
Cucremsl pallMOHAIBHBIX, UPPALUOHAIBHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUUYECKUX 12 1
ypaBHEHU I
8 3agauu ¢ mapaMeTpaMmu 16 1
9 [ToBTOpenue, 06061IeHNE, CCTEMaTH3aUs 16 )
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Jara
Ne ungposbie
Tema ypoka Konrpoabubie | Ilpakruyeckue | H3YUC€HH
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI A
pecypchl
| [[MHOkeCTBO, Orepaluy HaJ MHOKECTBAMH |
U UX CBOMCTBA
2 Hwnarpammel Diinepa-Benna 1
3 [IpuMeHeHne TeopEeTUKO-MHOKECTBEHHOTO 1
ammapata sl pelIeHus 3a1a9
Parmmmonansusie ynciaa. OOBIKHOBEHHBIE U
4 JECSITUYHBIC IPOOU, TTPOTICHTHI, 1
OCCKOHEYHBIC MTEPHUOUUECKHIE TPOOH
Pammonansubie ynciaa. OOBIKHOBEHHBIE U
5 JECATUYHBIC IPOOU, TTPOIICHTHI, 1
OCCKOHEYHBIC MTEPHONMUECKHIE TPOOH
6 [Ipumenenue npoOeli U MPOLICHTOB JIJIst |
pelIeHMs TPUKIIAIHBIX 3a/1a4
7 [Ipumenenue npoOeii ¥ IPOLIEHTOB IS |
pelLIeHMS TPUKIIAIHBIX 3a/1a4
g JeicTBuTenpHble uncia. PanponanbHbie 1 |
HUppalMOHAJIbHBIC YHCIIA
9 Apudmernueckue omneparuu ¢ |
JIENCTBUTEIILHBIMU YHMCIIAMU
10 Monynbe A€UCTBUTEIBLHOTO YHUCIIA U €r0 1




CBOICTBa

11

[TpuGnnxEHHbIE BEIYMCIICHUS, TPaBHIIa
OKpYIJICHMS, IPUKUKA U OLICHKA
pe3yJbTaTa BEIYMCICHUM

12

OCHOBHBIE MCTOABI PCIICHUSA LCJIbIX U
JTpOOHO-pallMOHATIFHBIX YPABHEHUH U
HEPaBEHCTB

13

OCHOBHEBIE MCTOABI PCIICHUSA LCIIbIX U
JTpOOHO-pallMOHATFHBIX YPABHEHUH U
HEPABEHCTB

14

OCHOBHEBIE MCTOABI PEIICHUSA TCIIbIX U
TpOOHO-palMOHATIFHBIX YPABHEHUH U
HEPABEHCTB

15

MHOrousieHsl 0T OJHON NEPEMEHHOM.
Jlenenre MHOTOYJIEHA HA MHOTOYJICH C
octatkoMm. Teopema bezy

16

MHorousieHsl ¢ 1eIbIMi KO3 QULIneHTaMu.
Teopema Buera

17

Pemenue cucteM JTMHEMHBIX YpaBHEHUI

18

Pemenue cucteM JTMHEHHBIX YpaBHEHUI

19

Martpuiia CUCTeMbI TUHEWHBIX YPaBHEHHIA.
Onpenenurenb MaTpPUIBI 2X2, €r0
T€OMETPHYCCKHI CMBICI U CBOHCTBA;
BBIYHCJIEHHE €0 3HAYEHUS

20

Omnpenenurens MaTpuLpl 2X2, ero
TFE€OMETPUYECKUN CMBICI U CBOMCTBA;
BBIYHCIIEHUE €T0 3HAYEHUS




21

[IpuMeHeHue onpeaennuTens Uil peleHus
CUCTEMBI JIMHEWHBIX YPABHEHUN

22

Pemrenne npukiiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUN

23

Pemrenne npukiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

24

KonTponsnas pabora: "PannonanbHele
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JMHENHBIX ypaBHEHUN"

25

OyHKIUA, CTTOCOOBI 3a1aHus (DYHKIIUH.
B3aumuo o6pathHbie ¢pyHkiun. Komnosunus

byHKIINNA

26

I'paduk pyHkmu. JnemeHTapHbIe
npeoOpazoBaHus rpaduKoB GyHKITUN

27

OO0nacTh onpeeneHus © MHOYKECTBO
3HaueHni ¢pyHkuu. Hymu dyHkimm.
[TpoMexxyTKH 3HAaK MOCTOSTHCTBA

28

UETHbie 1 HEUETHBIC (PYHKITHH.
[Tepuoanueckue ¢pynkiuu. [IpomexyTku
MOHOTOHHOCTH (PYHKIIUU

29

MaxkcuMyMbl 1 MUHUMYMBI (DYHKLIUH.
HauOouibliee u HauMeHblIee 3HAYCHHUE
(GYHKLMU Ha IPOMEXYTKE

30

Jluneiinas, KBagpaTuyHas U JpoOHO-
nuHeHas GyHKIUU

31

DeMeHTapHOe UCCIeIOBaHuE U
MOCTPOEHHE I'PaUKOB ITHX PYHKIHHA




DeMeHTapHOE UCCIIEIOBAaHUE U

32 .
MOCTpOeHHE IPaPUKOB ATUX QYHKITUI

13 Crenens ¢ 1enbpIM MokasareneMm. bunom
Herorona

34 Crenens ¢ 1enbIM MokasareneMm. bunom
Herorona
Crenennas QyHKIUS ¢ HATYPAITbHBIM U

35 1enbIM nokazateneM. E€ colicTBa u
rpaduk

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

37 Apudmernueckuil KOpeHb HaTypaJIbHOU
CTEIIEHU U €ro CBOMCTBA

18 ApubMeTnuecKnii KOpeHb HATypaITbHOM
CTEIIEHU U €r0 CBOMCTBA

39 [IpeoOpazoBaHus YHCIOBBIX BBIPAKEHUH,
COJIeprKalIuX CTENeHH U KOPHU

40 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKECHHIH,
COJIeprKalIuX CTENeHH U KOPHU

A1 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKECHHIH,
COJIeprKalIuX CTENeHU U KOPHU
Wppanmonansueie ypaBHeHus. OCHOBHbBIE

42 METO/IbI PEICHHS UPPALUOHATBHBIX
YpaBHEHUH
Uppaumnonansusie ypaBHeHHs. OCHOBHBIE

43 METO/Ibl pEHICHUSI UPPALUOHATBHBIX

YpaBHEHUH




Wppannonansuble ypaBHeHNUs. OCHOBHbBIE

44 METO/Ibl PELIEHUS] UPPALIMOHAIBHBIX
YpaBHEHUH

45 PaBHOCHIIbHBIE TTEPEXO/IBI B PEIICHUHT
HPpAIMOHAIIBHBIX YpaBHEHUN

46 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUHT
HPpAIMOHAIIBHBIX YpaBHEHUHN

47 PaBHOCHIIBHBIE TIEPEXO/IBI B PEIICHUHN
HPpAIMOHAIIBHBIX YpaBHEHUHN

43 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUHN
HPpAIMOHAIBHBIX YpaBHEHUHN
CpoiicTBa u rpaduK KOpHS N-Oi CTENEeHU

49 KakK (yHKIIMH OOpaTHOW CTETICHH C
HaTypaJbHbIM [TOKa3aTelIeM
CaoiicTBa u rpaduK KOPHS N-0# CTETICHU

50 KakK (yHKIIMH OOpaTHOU CTETICHH C
HaTypaJbHbBIM [TOKa3aTeJIeM
KonTtponbHas padota: "CsoiicTBa u rpadux

51 KOpHS n-oi creneHu. MppanuoHaibHbie
ypaBHEeHUS"

57 CreneHb C pallMOHAJIbHBIM MOKa3aTeIeM U
e€ cBOMCTBA

53 CreneHb C pallMOHAJIBHBIM MOKa3aTeIeM U
e€ CcBOMCTBA

54 CreneHb C pallMOHAJIBHBIM MOKa3aTeIeM U
e€ CBOMCTBA

55 IToxa3zaTtenbHast GpyHKIHMA, €€ cBOICTBA U




rpadux

Hcnonw3oBanue rpaduka GyHKIUN A5

56 . 1
pelIeHUs ypaBHEHUH

57 Hcnons3oBanue rpaduka GyHKIAN 715 |
peuieHus: ypaBHEHUI
[TokazarenbHbie ypaBHeHUs. OCHOBHbBIE

58 METO/1bI pEIIeHUSI TOKA3aTEeIbHBIX 1
YpaBHEHUU
[TokazarenbHbie ypaBHeHU. OCHOBHbBIE

59 METO/IbI peIIeHUs] T0KA3aTeIbHBIX 1
ypaBHEHUU
[lokazarenbHble ypaBHEeHUSI. OCHOBHBIE

60 METO/IbI peIIeHUs] TOKa3aTeIbHBIX 1
YpaBHEHU U

61 Kontponbnas padota: "[lokazarensHas |
¢dbynaknus. [TokazarenbHpie ypaBHEHUS "

62 Jlorapudm uncna. CoiicTBa jorapupma 1

63 Jlorapudwm uncna. CoiicTBa jgorapupma 1

64 Jlorapudm uuncmna. CoiicTBa jJorapupma 1

65 JlecsiTuuHbIe U HATYpaJIbHBIE JTOTAPU(PMBI 1

66 JlecsiTuuHbIe U HATYpaIbHBIE JTOTAPU(PMBI 1

67 [IpeoOpaszoBanue BEIpaXKEHUH, COAEPIKALINX |
sorapudmel

68 [IpeoOpaszoBanue BEIpaKEHUH, COAEepPKAIIUX |
sorapupmsl

69 [IpeoOpaszoBanue BEIpaKEHUH, COAEepPIKAIUX |

sorapupmsl




Jlorapudmuueckast QyHKIH, €€ CBOWCTBA U

70
rpadux

71 Jlorapudmmueckast QyHKIH, €€ CBOWCTBA U
rpadux

7 Hcnons3oBanue rpaduka GyHKIUN 715
peuieHust ypaBHEHUI

73 Wcnonb3oBanue rpaduka QyHKIUN A5
peuieHus ypaBHEHUI
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE

74 METO/IbI pelIeHHs] JorapuPpMUIecKux
ypaBHEHUU
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE

75 METO/IbI pelIeHHs] Jorapu(PpMUIecKux
YpaBHEHU U
Jlorapudmuuaeckue ypaBHeHus. OCHOBHBIC

76 METO/IbI PEIICHUS JTOTaPUPMUUECKUX
YpaBHEHUH

77 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELICHUU
Jorapu(pMUUECKUX ypaBHEHHM

73 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELICHUU
Jorapu(pMUUECKUX ypaBHEHHIHA

79 KontponbHas padota: "Jlorapudmudeckas
¢byuknus. Jlorapudmuyeckue ypaBHenus"

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

21 CuHyc, KOCHHYC, TAHT€HC U KOTaHI€HC

YHUCJIOBOTO apryMmecHTa




ApKCUHYC, apKKOCUHYC U apKTaHI'€HC

82 YHCIIOBOTO apryMeHTa !

23 ApKCUHYC, apDKKOCUHYC U apKTaHI'€HC |
YHCIIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb,

84 OTpe/ieNIeHue TPUTOHOMETPUYECKHUX 1
(YHKIHMI YHUCIOBOTrO apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb,

85 oTpeieTIEHUEe TPUTOHOMETPUUECKHIX 1
(yHKIIHMI YHUCIOBOrO apryMeHTa

86 OcHOBHbBIE TPUTOHOMETPUYECKUE POPMYIIBI 1

87 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYJIIBI 1

89 OcCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI 1

90 [IpeoGpa3oBaHue TPUTOHOMETPUUECKUX |
BBIPAKCHUUN

91 [IpeoOpa3oBaHue TPUTOHOMETPUUECKUX |
BBIPAKCHUHN

9 [IpeoOpa3oBaHue TPUTOHOMETPUUECKUX |
BBIPaXECHUHN

03 [IpeoOpazoBaHKe TPUTOHOMETPUUECKUX |
BBIPAKCHUHN

94 Peienne TpuroHoMeTpUYECKUX YpaBHEHUI 1

95 Pemenune TpUroHOMeTpUYECKUX YpaBHEHHUM 1

96 Pemenune TpUroHOMeTpUYECKUX YpaBHEHUM 1

97 Pemenune TpUroHOMeTpUYECKUX YpaBHEHUM 1




98

Pemrenne TpUroHOMETPUYECKUX YPABHEHUI

99 Pemenne TpUroHOMeTpUUECKUX YpaBHEHHM

100 Pemenue TpuroHoMeTpuueCcKUX ypaBHEHUM
KonTtposnsHast padoTa:

101 "TpUroHOMETPUUECKHE BBIPAKEHUS U
TPUTOHOMETPHUUYECKHE ypaBHEHUS"
[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS

102 nocyenoBarenbHocTed. Meton
MaTeMaTH4YeCKON MHAYKIUU
MOHOTOHHBIE ¥ OTPaHUYEHHBIE

103 MocJieIoBaTesibHOCTH. McTopust aHanusa
OECKOHEYHO MaJIbIX

104 ApubdmMernueckast Iporpeccust

105 ['eoMerpuueckas nporpeccus

106 beckoHeuHO yObIBarolIasi reoMeTpuyecKas
nporpeccus

107 CymMa GecKoOHEYHO YOBIBaroIIei
reOMEeTPUUECKOi Iporpeccun

108 JIMHEHBIN U SKCIIOHEHIIMATIbHBIA POCT.
Yucno e. Popmyiia CI0KHBIX IPOLIEHTOB

109 JIMHEWHBIN U SKCIIOHEHIIMATIbHBIA POCT.
Yucno e. Popmyiia CI0KHBIX IPOLIEHTOB

110 Vcnonb3oBaHue NPOTrpeccuu Ui pelieHUs
peaJIbHBIX 3a/1a4 IPUKJIAJHOTO XapaKTepa

11 KonTtponeHas padoTa:
"[locnenoBaTENIBHOCTH U IPOTPECCUU "

112 HenpepbiBHBIE GYHKIIUHN U UX CBOMCTBA




Touka pa3pbiBa. ACUMITOTHI rpaduKoOB

113 .
byHKIII

114 CaoiicTBa (hyHKIMI HETIPEPHIBHBIX HA
OTpE3KE

115 CaoiicTBa (hyHKIMH HETIPEPHIBHBIX HA
OTpE3Ke

116 Meroa MHTEpBAJIOB JUIsl pELICHUS
HEPABEHCTB

117 Meroa MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

118 Meroa MHTEpBAJIOB [UIsl pELICHUS
HEPABEHCTB

119 [IpumeHeHre CBOMCTB HEMPEPBIBHBIX
(GyHKUUMH U151 peleHus 3a1a4

120 [IpumeHeHre CBOMCTB HEMPEPBHIBHBIX
GyHKUUMH U1 peleHus 3a1a4

121 [TepBast u BTOpas Mpou3BOIHbIC (PYHKIIMH

122 OnpeneneHHve, FeOMETPUUYECKUN CMBICIT
IIPOU3BOIHOM

123 Onpez[eneHHve, ¢bu3nyeckuit cMbICI
IIPOU3BOIHOM

124 YpaBHeHHE KacaTelbHOU K rpaduKy
GbyHKIIII

125 VYpaBHeHHEe KacaTeNbHOU K TpauKy
GbyHKITII

126 [Ipon3BoaHbIE IeMEHTAPHBIX (QYHKIUH

127 [Ipon3BoiHbIE IIeMEHTAPHBIX (QYHKIUH




[Ipon3BoHAas CyMMBbI, IPOU3BEACHUA,

128 YaCTHOTO ¥ KOMIIO3HUIINH (DYHKITUI !
129 [TpousBoiHAS CYMMBI, IPOU3BEACHHUS, |
YaCTHOTO ¥ KOMIIO3HUIIHH (DYHKITUI
130 [TpousBoiHAS CYMMBI, IPOU3BEACHHUS, |
YaCTHOTO ¥ KOMIIO3UIIHH (DYHKITUH
131 Kontponbhas padota: "[IponsBoanas” 1 1
132 [ToBTOpEeHue, 0600IIEHNE, CUCTEMATH3AIIHS |
3HaHui: "YpaBHeHus"
133 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHuil: "OyHKIMn"
134 Wrorosas koHTposbHas paboTa 1 1
135 Hrorosas koHTpoJbHAs paboTa 1 1
136 HOBTOPCHI/IG, 00001IeHne, cucTEMaTU3 AU |
3HaAHUH
OBUIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

KonTtpoJbHbie

Bcero
padoTsI

IIpakTHYeckue
padoThbI

Jara
U3y4yeHu
|

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[IpuMeHeHne npon3BOIHOM K
HCCIe0BaHUI0 (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne nmpon3BOIHOMN K
HCCIeA0BaHUIO (PYHKIIMHI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne nmpon3BOIHOMN K
HcCae0BaHUI0 (PYHKIIMHN Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

[IpumeneHnre mpou3BOIHOM K
Hccaea0BaHUI0 (PYHKIMHN Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[Ipumenenre mpou3BOIHOM K
UCCIeI0BaHUIO (QYHKIINI Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[IpumeHeHne MPou3BOTHOM K
WCCIe0BaHUIO (YHKIIMI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

HaxoxnaeHue HaKOOJIBIIET0 U

HaAMMCHBIICTO 3HAYCHU HerepBIBHOﬁ

(GyHKIMU Ha OTpe3Ke

HaxoxnaeHnue HanOOJIBIIET0 U




HaVMEHBIIIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKIMHU HAa OTpE3Ke

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYEHUSI HEMTPEPHIBHON
(GyHKIMU Ha OTpe3Ke

10

Haxoxnenne HanOOJIBIIETrO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(YHKIMM Ha OTpe3Ke

11

Haxoxnenne HanOOJIBIIETrO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(GYHKIIMM Ha OTpe3Ke

12

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYCHUS HENPEPHIBHON
(hyHKIIMM Ha OTpe3Ke

13

[IpumeneHnne mpou3BOTHOM JIs
HaXOJKJICHUS HAMITYUIIIErO PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

14

[Ipumenenue Tpou3BOIHOM JIst
HaxO0JKJICHUS HAMUTYYIIIErO PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

15

[TpumMeHeHue MPOU3BOTHOM st
OTIPEJICIICHUs] CKOPOCTH U YCKOPEHUS
nporiecca, 3aJaHHOro (OpMYIIOHN HITH
rpagukoM

16

[Ipumenenre npou3BOIHOM JUIs
OIIPENENIEHUS CKOPOCTH U YCKOPEHUS
mporiecca, 3a1aHHOTO (GOopMYIIOi UITH
rpadpuKom




17 Komnozunus GyHKImiz

18 Komnozunus GyHKImii

19 Komnozunust GyHKImiz

20 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJMHATHOM MJIOCKOCTH

71 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

” KonTponsnas pabora: "UccnenoBanue
(YHKIMI ¢ TOMOIIBIO TPOU3BOTHOM"

o [lepBooGpa3Hasi, OCHOBHOE CBOWMCTBO
epBOOOPa3HBIX

24 [lepBooOGpa3HbIe NIeMEHTapHBIX (YHKIIHIA.
[IpaBuna Hax0XAEHUS TEPBOOOPAZHBIX

)5 [TepBooOpa3zHbIC FIeMEHTAPHBIX (YHKITUH.
[IpaBuna Hax0XAEHUS TEPBOOOPAZHBIX

26 Huterpan. ['eomeTpuyueckuii CMbICTT
UHTerpaia

7 Brruncnenue onpenenéHHOro HHTerpasia
o ¢opmyne Herotona-JleitOnuna

)3 Brruncnenue onpenenéHHOro HHTerpasa
o ¢popmyne Herotona-JleitOnuna

29 [IpumeHeHre uHTErpana st HAXOXKIACHUS
Ioaied mioCcKux Quryp

30 [IpumMeHeHue nHTErpaia Ui HaXOXKACHUs
00BEMOB T€OMETPUUYECKHX TET

31 [Tpumeps! pemenuit uddepeHInaIbHbIX

YpaBHEHUH




[Tpumeps! pemenuii qudQepeHInaIbHbIX

32 .
ypaBHEHUM
MaremaTuyeckoe MOAEIMPOBAHUE

33 peabHBIX MPOIIECCOB C MOMOIIIBIO
mddepeHnnanbHbIX ypaBHEHUH

34 Kontponsnas pabora: "[lepBooOpa3Has u
uHTerpan”

35 Tpuronomerpuyeckue QyHKIHH, UX
CBOMCTBA U rpaduKu

36 TpuronomeTpudeckue QyHKIHH, HX
CBOMCTBa U rpaduku

37 TpurornomeTpudeckue QyHKIHH, HX
CBOMCTBa U rpaduku

18 Tpuronomerpuueckue GyHKIHH, UX
CBOMCTBA U rpaduKu

39 Tpuronomerpuueckue GyHKIUH, UX
CBOICTBa U rpaduku
OT60p KOpHEH TPUTOHOMETPUUECKHIX

40 YpaBHEHUH C MOMOUIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH
O160p KOpHEH TPUTOHOMETPUIECKHUX

41 YpaBHEHUH € TOMOILBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUIECKHUX

42 YPaBHEHUH C IIOMOLIBIO
TPUTOHOMETPUUECKOIN OKPYKHOCTH

43 O160p KOpHEH TPUTOHOMETPUIECKHUX




YPaBHEHUH C IOMOLIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

Pemrenne TpuroHOMeTpU4YECKUX

44
HEPABEHCTB

45 Pemenune TpuroHoMeTpruuecKux
HEPAaBEHCTB

46 Pemenune TpuroHoMeTpruuecKux
HEPaBEHCTB

47 Pemenune TpuroHoMeTpruuecKux
HEPaBEHCTB
KonTponbnas pabora: "['paduxu

48 TPUTOHOMETPUUECKUX (PYHKIIUA.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OcHOBHBIE METOBI PEILIECHUS
II0KAa3aTeIbHBIX HEPABEHCTB

50 OcCHOBHBIE METOBI PEIIECHUS
II0Ka3aTeIbHbIX HEPABEHCTB

51 OcHOBHBIE METOBI PELLICHUS
II0Ka3aTeIbHBIX HEPABEHCTB

57 OcHOBHBIE METOBI PELLICHUS
II0Ka3aTeIbHbIX HEPABEHCTB

53 OcHOBHBIE METOBI PELLICHUS
norapu(pMUUECKUX HEPABEHCTB

54 OcHOBHBIE METO/IBI PELLIEHUS
norapu(pMUUECKUX HEPABEHCTB

55 OcHOBHBIE METO/IBI PELLIEHUS

J'IOl"apI/I(I)MI/ILIeCKI/IX HCPaBCHCTB




OcHoBHEIC MCTOAbI PCIICHUS

36 norapupMHUECKUX HEPABEHCTB
57 OCHOBHBIEC METO/IbI PEIICHHS
MppaIOHATEHBIX HEPABEHCTB
58 OCHOBHBIEC METO/IbI PEIICHHS
MppaIOHAIEHBIX HEPABEHCTB
59 OCHOBHBIE METOIbI PEIICHUS
MppaoOHATEHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEIICHUS
HppaIoOHATEHBIX HEPABEHCTB
61 I'padrueckre METOIBI pereHHS
MppaIMOHAIEHBIX YPaBHEHHN
62 I'padmaeckre MeToabl perieHus
MpPPaMOHAIBHBIX YPaBHEHNUN
63 I'padmaeckre MeToabl penIeHus
MIOKa3aTeNIbHBIX YPaBHEHNUN
64 I'paduueckue MmeToapl penieHus
MOKa3aTeNIbHBIX HEPABEHCTB
65 I'paduaeckue MmeToapl penieHus
norapu()MUUECKUX ypaBHEHUI
66 I'padmueckue MeToabl perieHus
Jorapu(MUYECKIX HEPaBEHCTB
67 I'padmueckue MmeToabl penieHus
norapu(pMUUECKUX HEPABEHCTB
I'padrueckue MeTObl pelieHNs
68 MOKa3aTeNbHbIX U JIOTapU(PMUUIECKUX

ypaBHEHUH




69

I'padmyeckue MeTobI pemeHus
MOKAa3aTeIbHBIX U JoTapu(PMHIECKUX
YpaBHEHUH

70

I'padrueckre METOIBI pelIeHHUS
[I0Ka3aTeIbHbIX U JIOrapu(pMUUECKUX
HEPaBEHCTB

71

I'padmueckue MeToabl pereHus
MOKa3aTeIbHbIX U JIOrapU(PMHUUECKUX
HEPABEHCTB

72

KounTponsnas pabora: "UppannoHnanibHele,
MoKa3aTeabHbIE U JIoTapupMUUecKue
HEpaBeHCTBA"

73

KowmmnnekcHeie uncna. Anrebpandeckas u
TPUTOHOMETpHUYECcKask GOPMBI 3aIHCH
KOMIIJIEKCHOTO YHCIIa

74

Kommuiekcubie uncia. Anredpandeckast 1
TpUroHOMeTpHuecKas (GOpMbI 3aluCcCu
KOMILJIEKCHOTO YHCIIa

75

Apudmernueckue onepauu ¢
KOMILJIEKCHBIMU YHCIIAaMU

76

Apudmernueckue onepaiuu c
KOMILJIEKCHBIMU YHCIIAaMU

77

I/1306pa>KeHHe KOMIIJICKCHBIX YHMCCJI Ha
KOOp,HHHaTHOﬁ IIJIOCKOCTHU

78

I/I306pa)KGHI/IC KOMIIJICKCHBIX YHUCCJI Ha
KOOpILPIHElTHOfI IIJIOCKOCTH

79

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIIJIEKCHOTO YUCIIa




®opmyna Myaspa. KopHu n-o#i crerenu

80 13 KOMILUIEKCHOTO Yucia
[IpumeHeHre KOMIUIEKCHBIX YHCEI JUIs

81 pemeHust U3NIECKUX U TEOMETPUIECKUX
3aj1a4

%2 KonTponbnas padora: "KomiaekcHbie
qucia"

83 HatypanbHble u nensie yncia

84 HarypaneHble u niensie yncna

85 [IpumeHeHue NpU3HAKOB AETUMOCTH
LENbIX YUCell

26 [IpumeHeHue NpU3HAKOB AETUMOCTU
LEJIBIX YnCell

87 [IpuMeHeHue MPU3HAKOB AETUMOCTH
mensix yncen: HOJ u HOK

28 [IpuMeHeHue MPU3HAKOB AETUMOCTH
mensix uncen: HOJ u HOK

29 [IpuMeHeHue MPU3HAKOB AETUMOCTH
LEJIBIX YUCEJI: OCTATKHU 110 MOIYIIO

90 [IpuMeHeHue MPU3HAKOB AETUMOCTH
LEJIBIX YUCEJI: OCTATKU 110 MOIYIIO
[IpumMeHeHue MPU3HAKOB AETUMOCTH

91 LeJIBIX Yucell: aroput™ Epknuaa s
peleHus 3a/1a4 B IEeJIbIX YUCax

9 KonTtponpHast padoTa: "Teopus LenbIx
yucen"

93 Cucrema ¥ COBOKYITHOCTb YPaBHEHMI.




PaBHOCHIBHBIE CHCTEMBI 1 CHCTEMBI-
CICOCTBUA

Cucrema 1 COBOKYITHOCTh YPaBHEHHI.
94 PaBHOCHIIBHEBIE CUCTEMBI I CUCTEMBI-
CIIEICTBUSL

95 OCHOBHBIE METOJIbI PEIICHUS CUCTEM U
COBOKYITHOCTEHN pallMOHAJIbHBIX YPABHEHUI

OCHOBHBIE METO/IbI PEIICHHSI CUCTEM U
96 COBOKYITHOCTEW MPPaLlMOHATIBHBIX
ypaBHEHUU

OcCHOBHEBIE MCTOABI PEIICHUA CUCTEM U
97 COBOKYITHOCTEH MOKA3aTEIbHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
98 COBOKYITHOCTEM MOKa3aTeIbHbIX
YpaBHEHU U

OcCHOBHBIE METO/IbI PEIICHUSI CUCTEM U
99 COBOKYITHOCTEH JIorapu(pMuueckux
YpaBHEHUH

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
100 COBOKYITHOCTEH Jlorapu(pMuueckux
YPaBHEHUI

[IpuMeHeHHEe CUCTEM K PELICHUI0
MaTeMaTHYeCKUX 3a]a4 U 3a/1a4 U3

101 pa3nuyHbIX 00JacTeil HayKHU U peanbHOM
YKU3HU, UHTEPIIPETALUs OJTy4YEeHHBIX
pe3yJIbTaTOB

102 [IpuMeHeHNEe CUCTEM K PELIECHUIO




MaTeMaTUYECKUX 3a/1a4 U 3a]1a4 U3
pa3nuyHbIX 00JacTeil HAYKHU U pPeabHOM
JKU3HU, HHTEPIIpETaLUs TOJTYy4CHHBIX
pe3yJIbTaTOB

[IpuMeHeHNEe HEPABEHCTB K PELICHUIO
MaTeMaTUYECKUX 3a/1a4 U 3a]1a4 U3

103 pa3IMYHbIX 00JaCTe HAyKU U pealbHOMN
YKU3HU, UHTEPIIPETAIUS TTOJTYISHHBIX
pe3yJbTaToOB
KonTtponbras padota: "Cuctemsr

104 paInMoHATBHBIX, UPPAITMOHATHHBIX
MOKa3aTeIbHbIX U JorapupMUIecKux
ypaBHeHUH"

105 PanmonanbHbie ypaBHEHHS ¢ TapaMeTpamMu

106 PanmonanbHble HEpaBEHCTBA C
napaMmeTpamu

107 ParnmonanpHble CUCTEMBI C TapaMeTpaMu

108 WppanmonaisHbie ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpaMu

109 HppatmoHaiibHble CUCTEMBI C
napameTpamu

110 [TokazarenbHble ypaBHEHUS, HEPABEHCTBA
C mapamMeTpaMu

111 [TokazaTenbHbIE CUCTEMBI C TapaMeTpaMu

112 Jlorapudmuueckue ypaBHEHUS,
HEpaBEHCTBA C IMapaMeTpaMu

113 Jlorapugpmuueckue CuCTEMBI ¢




napaMmeTpamu

114 TpuroHomeTpruyeckue ypaBHEHHUs €
napaMmeTpamu

115 TpuroHomeTpuuecKre HEPABEHCTBA C
rapamerpamu

116 TpuUroHomMeTpHIECKNE CUCTEMBI C
rapamerpamu

[TocTpoenune u ucciaeaoBaHue
17 MaTeMaTHYEeCKUX MOJIEIEeH pearbHbIX
CUTYalllil C TOMOIIBIO YPABHEHUH C

rnapaMmeTpamu

[TocTpoenune u ucciaegoBaHue
1 18 MATEMATHYCCKUX Moneneﬁ peaJ'II)HI)IX
CUTYallUi C TOMOIIBIO CUCTEM YPaBHEHHI

C TmapaMeTpaMu

[TocTpoenue u ucciaegoBaHue
MaTeMaTHYEeCKUX MOJIEICH peaTbHbIX
CUTYAIIMH C TIOMOIIBIO CUCTEM YPaBHCHHI
C mapameTpamu

119

KonTtponbHas padota: "3agauu ¢

120 "
napameTpamu

[ToBTOpEHUE, 0000IICHNE,

121
cucTemMaTu3anus 3HaHui: "YpaBHenus"

122 [ToBTOpEHUE, 0000IICHNE,
cUcTeMaTu3anus 3Hauui: "YpaBHeHus"

[ToBTOpEeHnue, 060061IeHNE,
123 CUCTeMAaTH3alMs 3HaHUH: "Y paBHEHHUSI.
Cucremsl ypaBHeHuUi"




[ToBTOpEHue, 06001ICHNE,

124
cucteMarusanus 3Hanuii: "HepaBencrsa"
125 [ToBTOpEenue, 060061ICHNE,
cuctemaruzanus 3Hanuii: "HepaBencrna"
126 [ToBTOpEenue, 06001ICHNE,
cucteMaruzanus 3Hanuii: "HepaBencrna"
[ToBTOpenue, o6o0IICHNE,
127 cucremarusanus 3Hanuit: "[IponsBogHas u
e€ npuMeHeHue"
[ToBTOpEeHue, 0600IICHNE,
128 cucreMarnsanus 3HaHui: "[IponsBoaHas n
e€ npumeHeHune"
[ToBTOpEeHue, 0600IICHNE,
HCTeMaTH3alNs 3HAHUM: M3BOJHAS U
129 CHCTEMAaTH3a 3HA "IIpousBogHa
€€ npuMeHeHue"
BTOPCHH IICHHE,
IToBTOpEHHE, 0000IICHIE
130 cucrtemaTusanus 3Hanuii: "Murerpan u ero
npuMeHeHue"
131 [ToBTOpEeHUE, 0600IICHNE,
cucremaTtusanus 3Hanuil: "OyHknun"
132 [ToBTOpEHUE, 0000IICHNE,
cucreMarusanus 3Hanuii: "Oyukuun"
133 [ToBTOpEHUE, 0000IICHNE,
cucreMarusanus 3Hanuii: "Oyukuun"
134 HroroBas koHTposbHas paboTa
135 HToroas koHTpoJbHas paboTa
136 [ToBTOpEHnue, 06061IeHNE,




CUCTEMAaTU3alus 3HaAaHUHI

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

136
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



ANOKYMEHT NOANUCAH
3/IEKTPOHHOW NOANUCHIO

CBEAEHUA O CEPTUDUKATE 3N

Ceptudukar 498303153163862419047617
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Bnageney, Abpamosa TaTbAHa
BnagnmmunposHa

[evictButeneH C 10.04.2023 no 09.04.2024
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