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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 MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
NEATENIbHOCTH, TpeOyIollell MPOJOJKUTENbHON  KOHUEHTpPAalMK BHUMAaHMUS,
CaMOCTOSITEIbHOCTH, AaKKypPaTHOCTH M  OTBETCTBEHHOCTHM 3a ITOJYyYECHHBIN
pe3yJibTar.

B ocHoBe MeTtonumkm oOydeHus anreOpe W HadajaM MaTeMaTHYECKOTO
aHaIH3a JISKUT JCSATEIHbHOCTHBIN MPUHITAIT O0yUYeHUS.

B crpykType yuebHOro kypca «AnreOpa W Haudaja MaTeMaTHYECKOTO
AHAJIN3a» BBIICJICHBI CIEIYIOMINE COACPKATEIBHO-METOANUECKUE TMHUM: «Huca
U BblUUCHeHUs», «DyHKIMU U rpadukny, «YpaBHEHUS U HEepaBeHCTBay», «Hauana
MAaTeMaTH4YeCKOro aHanusa», «MHoOxkecTBa U JOruka». Bce OCHOBHBIE



COJICPKATEIbHO-METOAMUECKAE JIMHUM W3Yy4YaloTCs Ha TPOTSHKEHUU JABYX JIET
o0y4yeHUss Ha YpPOBHE CpEIHEro oOlmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
ApYr Apyra U MOCTENEHHO HACHIIAsACh HOBBIMHU TEeMaMH W pasaenamu. JaHHBIA
yu4eOHBIH KypC SIBISE€TCS WHTETPATUBHBIM, TIIOCKOJIBKY OOBeAMHSIET B cebe
COJIep)KaHUE HECKOJIbKHX MaTeMaTHMYeCKHX MAWCIUIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHS, MAaTEMAaTHYECKUU aHallu3, TEOpUS MHOXKECTB, MaTeMaTH4ecKas
noruka u apyrue. Ilo mMepe Toro kak oOydaroniuecs OBIAJIEBalOT BcE Ooliee
IMPOKUM MaTEMaTHYECKHM almapaTtoM, Y HUX IMOCIIE0BAaTEeIbHO GOPMUPYETCS H
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTEMaTHUYECKYyI0 MOJIENbh pealbHOU
CUTYaIlH, PUMEHSITH 3HAHUS, TIOTYYCHHbIE TIPU W3YYCHHUU y4eOHOTro Kypca, s
peIIeHUs] CaMOCTOSTEIHHO CPOPMYIMPOBAHHON MAaTeMaTHIEeCKOW 3aj1auu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxarenbHO-MeTOAMYECKasT TUHHS «Yucla U BBIYUCICHUS» 3aBepIacT
(GopMuUpOBaHUE HABBIKOB HCIIOJIH30BAHMS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
Ha4aTo Ha YPOBHE OCHOBHOTO 001Iero oopazosanusi. Ha ypoBHe cpemHero ooiero
oOpa3oBanuss oco0oe BHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIUYMCIICHUN, BKIIOYAIOIIAX B CeOS MCIOIB30BAHUE PA3TMYHBIX
dopMm 3ammcu 4Ymcna, YMEHHE JeaTh NPUKUAKY, BBITONHATH TPUOTKEHHBIC
BBIUUCIICHUS, OICHUBATh YHCIOBBIC BBIPAKCHHUS, pabOTaTh C MaTeMaTUYCCKHUMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIIMMCS MHOXKECTBA HATYpPaJIbHBIX, IEJBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCENl  JIONOJHSIOTCS  MHOYXECTBOM
KOMIUIEKCHBIX 4YHcell. B KaxIoM U3 OSTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWCTBEHHBIC €My CIEIUPUYCCKUE 3aJa4d W Olepalyu: JeJICHUE Haledo,
ONEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBbIe CBOWMCTBA
paIMOHANBHBIX M MPPANMOHAIBHBIX YUCEN, apu(METHICCKHE ONEPaIlii, a TaKKe
U3BJICUCHUE KOPHS HATypaIbHOW CTENEHM Ha MHOXECTBE KOMIUICKCHBIX YHCEI.
bnaromapst mociienoBaTeIbHOMY pPACIIUPCHHIO Kpyra HUCIOJIB3YEMBIX YHCET |
3HaKOMCTBY C BO3MOXHOCTSIMH MX NMPUMEHEHMsS JJI PEUICHHs Pa3InYHbIX 3aj]ad
(GopmMupyeTcsi npeACcTaBIeHUE O €IUHCTBE MATEMaTHUKU KaK HayKd U €€ poylu B
MOCTPOEHUU MOJIEIEeH peaJlbHOrO MHpa, IMIMPOKO HCHOJB3YIOTCA 0000IIeHHEe U
KOHKpETHU3alHsL.

JIunus «YpaBHEHUS U HEPABEHCTBa» pealu3yeTcss Ha MPOTSIKEHUU BCETO
oOyueHHUs Ha YpOBHE CpEIHEro oOIIero oOpa3oBaHuUs, MOCKOJbKY B KaXKIOM
pasgene Ilporpammbl MpenryCMOTPEHO pEUIeHHE COOTBETCTBYIOIIMX 3aaad. B
pe3ynpTaTe OOy4aroliMecs OBJAJACBAIOT PA3IUYHBIMU METOJAMHU  PELICHHUS
palMoOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTeNbHBIX, JOrapupMHUUECKUX U
TPUTOHOMETPUYECKUX ypaBHEHHUH, HEPaBEHCTB M CHCTEM, a TakkKe 3ajad,
cofepkammx mnapaMmerpsl. [lomydeHHbIE yMEHHMSI HIMPOKO HCIOIB3YIOTCS MpH
UcCleoBaHNH (YHKIMI C TIOMOINBIO MPOU3BOJHOM, MPU PEUICHUH MPHUKIAJIHBIX



3a/1a4y ¥ 3a7a4 Ha HAaXOXJCHUE HAauOOIBbIINX U HAUMMEHBIINX 3HAYCHUH (PYHKIUU.
JlanHasi conep:katesibHas JUHUS BKIIIOYAET B ce0s Takxke (GOpMHUPOBAHUE YMEHUM
BBINIOJHATh  pacu€Tel 10  QopMynaMm, MpeoOpa3oBaHMsl  pPalMOHAIBHBIX,
WPPALUOHAIBHBIX YW TPUTOHOMETPUYECKUX BBIPAKCHUN, a TaKXKE BBIPAKECHUM,
collepKallluX cTerneHu W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuajga MPOUCXOAWUT  JajbHEWINEe  pa3BUTUE  ANTOPUTMHYECKOTO U
a0CTPAaKTHOIO MBIIIJIEHUSI O0ydYaromuxcs, (GOPMHUPYIOTCS HAaBBIKU JI€TYKTUBHBIX
paccykiaeHuidl, paboTbl €  CUMBOJBbHBIMH  (oOpMamu,  MpPEICTABICHUS
3aKOHOMEpPHOCTE W 3aBUCMMOCTEH B BHJIE PAaBEHCTB M HEpPaBEHCTB. Aniredpa
npennaraetr d(QQeKTUBHbIE HWHCTPYMEHTHI JUISI pEUICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3374, HATJISIHO JIEMOHCTPUPYET CBOM BO3MOMXKHOCTH KaK
A3bIKa HAYKH.

CopepxarenbHo-MeToandeckass JuHUA «DyHKIMM U TpaQuKU» TECHO
NEPeIIeTaeTCsl ¢ JIPYTUMU JUHUSMU Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aJaET MOCIEA0BATEILHOCTh U3YUEHUSI MaTepuana. M3ydueHue creneHHoi,
NOKa3aTeabHOM, JIorapuMUUEeCcKO U TPUTOHOMETPUUECKUX (PYHKITNI, NX CBOHUCTB
U rpaduKOB, UCIMOJIb30BaHUE (DYHKIMI ISl peuieHus 3a7ad U3 JAPYrux y4eOHbIX
IPEAMETOB U PEANBHOUN ’KM3HU TECHO CBS3aHO KaK C MAaTEMAaTUYECKUM aHAJIU30M,
TaK U C pEIICHHEM YpaBHEHUN U HepaBeHCTB. [Ipu 3Tom OGonbiioe BHHUMaHHE
ynensiercss GOpMHPOBAHUIO YMEHUSI BhIpakaTh (GOpMYyIamMu 3aBUCHUMOCTH MEKIY
pa3sTUYHBIMUA BETUYMHAMH, MCCIEIOBaTh TOJNyYEHHbIE (QYHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toil cofep>kaTeabHON TUHUU HAlleJIeH Ha pa3BUTUE YMEHUM
U HaBBIKOB, ITO3BOJIIIOIIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHON (opme: aHAIMTHYECKOH, rpadudeckoil u ciioBecHo. Ero msydenue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxartenbHass n1uHUS «Hadama maTeMaTHYeCKOTO aHalIW3a» MO3BOJSET
CYIIECTBEHHO PACHIMPUTH KPYI KAK MaT€MaTHUYECKUX, TaK U MPUKIAJHBIX 3a/ad4,
JOCTYTHBIX OOYYaIoOUIUMCS, TaK KaK Y HHUX TMOSBISETCS BO3MOXKHOCTb CTPOHTb
rpaduku  CIOXKHBIX (YHKIUNA, ONpENeNsiTh WX HauOOJbIINE W HAUMEHBIIHE
3HAUEHUS, BBIYHUCIATH IUIOMAnU (Guryp u oObEMBI Tel, HAXOAUTH CKOPOCTH H
yCKOpeHHus IpoueccoB. JlaHHas conepkaTenbHas JIMHUSA OTKPBIBAET HOBBIC
BO3MOXHOCTH TOCTPOCHUS MATEMATUYECKUX MOJEIEH pPEaJbHbIX CUTyalui,
MO3BOJISIET HAXOAWTh HAWIy4dllee pPEHIEHWE B TMPUKIATHBIX, B TOM YHUCIE
COLIMAJIBHO-3KOHOMHMUYECKHX, 3aJla4yaX. 3HAKOMCTBO ¢ OCHOBAMHM MAaT€MATHYECKOIO
aHalM3a CIOCOOCTBYET pa3BUTHUIO aOCTPaKTHOTO, (OPMAIbHO-JIOTUYECKOTO U
KPEaTUBHOTO MBINUICHUS, (DOPMUPOBAHHIO YMEHHUH pACIIO3HABATH MPOSBICHUS
3aKOHOB MAaT€MAaTHKU B HayKe, TEXHUKE U HCKyccTBe. OOydarommuecs y3HaIKT O



BBIJIAIONINXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJE pa3BUTHUS MaTEMAaTUKU Kak
HayKH, U 00 UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKast JIMHUS «MHOXKECTBA U JIOTHKA) BKIIIOYAET B
ce0si SJIEMEHTHl TEOPHUM MHOXKECTB M MaTEeMaTHYeCKOWl JOruku. TeopeTuko-
MHOYXECTBEHHBIC MPE/ICTABICHUS MPOHU3BIBAIOT BECh KYpPC MIKOJbHOU MaTeMaTUKHU
W MpeasiaraloT Haubosiee YHUBEPCANbHBIM S3bIK, OOBEIUHAIOUIMN BCE pa3lielbl
MaTeMaTUKu H €€ NPWIOKEHUN, OHU CBSI3BIBAIOT pa3HbIe MaTeMaTUYECKHE
JUCHUIUIMHBL W WX NpWIOXKeHus B eauHoe 1enoe. [loaTomy BaxHO AaTh
BO3MOXKHOCTH OOy4YaronmieMycss TMOHMMaTh TEOPETHUKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHOW MaTEMaTHKU U HUCMOJIb30BaTh €ro JUIsl BBIPAXKCHHUS CBOMX MBICIIEH.
JlpyruM BaXKHBIM TIPU3HAKOM MAaTEMaTUKH KaK HayKH CJEeIyeT MPU3HATh
CBOMCTBEHHYI0 €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE ONPEACIEHHBIM
OpaBWiaM  [OCTPOEHUs  JOKa3aTeIbCTB.  3HAKOMCTBO €  DJIEMEHTAMH
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIUICHUS
o0Oy4aromuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KICHUS Ha OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yueOHOM Kkypce «AnreOpa W Hayajla MaTEMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOT'0 MOJCIIMPOBAHMS, KOTOpPbHIE IMPU3BAHBI
CIoCcOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHUSI MOJENEH pearbHbIX
CUTyalluid, WCCJIEAOBAHMUS D3THUX MOJIeNIed C TIOMOUIBIO afmapara ainredpbl H
MaTE€MAaTHYECKOTO aHalu3a, WHTEPIPETAlNU TOJYYEHHBIX Ppe3yJbTaToOB. Takue
3a/1aHUs BILUIETEHBI B KAXbI U3 pa3/iesioB MIPOrpaMMBbl, IOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IIUPOKO HMCHOJB3YeTCs IS pellleHus MPUKIATHBIX 3axad. [lpu
pEUIEHNH  peaJbHBIX  MPAKTUYECKUX  3aJad4  OOydYarollhecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIB30BaTh  AHAJIOTHIO, 0000IIaTh W  KOHKPETHU3UPOBATH  IpoOJIeMy.
JlesiTenbHOCTh O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B MPOIIecce N3YUEHUs BCeX TeM y4eOHOro Kypca «Anredpa u Hayana
MaTeMaTU4YEeCKOr0 aHAIN3a.

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



COIEPKXAHUE OBYYEHUA
10 KVIACC

Yuciaa v BbIYMCICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. Ilpumenenue npoOel M HPOLEHTOB IS
peLIeHUs NPUKIAJHBIX 3a1a4 U3 Pa3JIMYHBIX OTPACIICN 3HAHUN U PEAIbHOM KU3HU.

JeucTtBurenbHble uncna. PauuoHanbHbIE W HUPPALMOHANBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMU  4YHCIaMu.  Moayib
JIEUCTBUTEIILHOTO YHuCia U ero cBoiicTBa. [IpubamxEHHbIe BRIUUCICHUS, TTpaBUiia
OKpYTJICHUS, MPUKUJIKA U OLIEHKA pe3ybTaTa BHIYUCICHUM.

Crenenp c uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsIed GopMbl 3aMUcH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTUUECKUX
3a7a4 U MIPEJICTABICHUS TaHHBIX.

ApudmeTndeckuii KOpeHb HaTYPAILHOM CTENEHN U €0 CBOMCTBA.

CreneHb ¢ palMOHAJIBHBIM IMOKa3aTeleM U €€ CBOWMCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudgm uymcna. CpoiicTBa norapudma. JlecsaiTUUHbIE W HaTypalbHbIE
Jorapudmel.

CuHyc, KOCHHYC, TaHI€HC, KOTAaHI€HC YHCIIOBOI'O aprymMeHTa. ApPKCHHYC,
apKKOCHHYC M ApKTaHI'€HC YUCJIOBOTO apTyMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE TMpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHEHUs. PaBHOCWIbHBIE ypaBHEHHs U YypaBHEHUs-cieacTBus. HepaBeHCTBO,
pelIeHrne HEpaBeHCTRA.

OcCHOBHBIE METO/BI PEIICHUS LEJBIX U APOOHO-PAIMOHATIBFHBIX YPaBHEHUHN U
HEPABECHCTB. MHOro4wiIeHbl OT OJHOW IEPEMEHHOW. JleneHne MHOrowieHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema bedy. MHorounensl ¢ LEIbIMU
kod(ppunmenramu. Teopema Buera.

[IpeoGpazoBaHys YUCIOBBIX BBIPAXKEHUHN, COJEPIKAIINX CTETICHU U KOPHHU.

HppaunonanpHbie YpaBHEHUS. OcHOBHbIE METOIbI pelIeHus
WPPALHOHAIBHBIX YPAaBHECHUM.

[lokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUS] MOKa3aTeIbHBIX
YPAaBHEHHM.

[TpeoGpazoBanre BEIPAXKEHUIA, COACPIKAIINX JTOTAPHPMBI.

Jlorapudmudeckue YPaBHEHUS. OcHoOBHbIE METO/IbI peleHus
norapuMUYECKUX YpaBHECHUH.

OcHOBHBIE TPUTOHOMETPUYECKUE bopmyIbL. [IpeobOpazoBanue
TPUTOHOMETPUYECKUX BBIPAKEHHI. PellleHne TpuroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHuW. Ornpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUN CMBICT H
CBOMCTBA, BBIYMCJICHHUE €r0 3HAYEHUS, IPUMEHECHHUE OINPENCIUTENS I PEIICHUS
CUCTEMBl JIMHEMHBIX ypaBHEHWH. PellleHne MNpUKIAAHBIX 3aJa4 C ITOMOIIBIO
CUCTEMbl JIMHEMHBIX ypaBHEHUHU. lccienoBaHue DIOCTPOCHHOM MOJAEIHU C
ITOMOIIIBIO MATPHI] U OTIPEIETUTEIEH.

[TocTpoeHne MaTeMaTHYECKMX MOJIENIENM pPEaJbHOM CUTyallMd C MOMOIIbBIO
YpPaBHEHUN U HEpaBeHCTB. lIpuMeHeHUe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEMaTUYECKUX 3a/lad M 3aJad U3 PA3JIUMYHbIX OOJacTe HAYKM W pealbHOU
KU3HHU.

DYyHKIUH U TPaPUKHU

OyHkIMsA, crnocoObl 3agaHus (QyHkuuu. B3auMHO o00paTHble (QYHKIMH.
Komnozunus ¢yukiuit. I'papuk  dyHkuuu. DieMeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIIHA.

OO6nactp ompeneneHUss ¥ MHOKECTBO 3HaueHuM ¢yHkuuu. Hymu dynkumm.
[TpomesxyTku 3HakonocTossHCTBA. UETHbIe 1 Heu€THbIe QyHKIMU. [lepuoanueckue
dbyakun. [IpoMeXyTKkH MOHOTOHHOCTH (YHKIHMH. MaKCUMyMbl U MHUHHMYMBI
¢ynkuu. Haubomnpiee 1 HauMeHbllee 3HaUCHHsI (PYHKIIUU Ha TIPOMEKYTKE.

Jluneiinas, KBajapaTuyHas W APOOHO-TUHEWHas (YHKIUU. DJIeMEHTapHOE
UCCJIEIOBaHNE U TTOCTPOCHHE UX IPaUKOB.

CrenenHas QyHKIMS ¢ HaTypaJdbHBIM U IEJIbIM MOKa3zareneM. E€ cBoiicTBa U
rpa¢uk. CpoiicTBa M rpaduK KOPHS N-OM CTENEeHM Kak (PYyHKIUH OOpaTHOMU
CTEIEHU C HATYpaJIbHbIM [TOKA3aTEJIEM.

[TokazarenbHass U jorapudmuyeckas (QyHKIHH, WX CBOWCTBA U TpadUKH.
Hcnons3oBanue rpadukoB GyHKITUH 1T pEIICHUS YpaBHEHUH.

TpuroHomerpuyeckasi OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIMN YHCIIOBOTO apryMEHTa.

QOYHKIMOHAJIBHBIE 3aBUCMMOCTH B pEaJbHBIX IIPOLIECCAX U SBICHUSAX.
['paduku peanbHBIX 3aBUCUMOCTEH.

Hayana maTeMaTH4eCKOro aHajamu3a

ITocnnenoBaTeAbHOCTH, CIIOCOOBI 3aJaHUs IOCIEIOBaTeILHOCTEH. MeTon
MaTeMaTU4eCKON VUHIYKLHH. MonoTOHHBIE U OTpaHUYCHHBIC
IIOCJIEA0BATENBHOCTH. VICTOpHST BO3HMKHOBEHHMS MAaT€MaTHYECKOIO aHAJIN3a Kak
aHanau3a 0ECKOHEYHO MaJIbIX.

Apudmertnueckas u reomeTpuyeckas nmporpeccuul. beckoneuyHo yObIBaromas
reomeTpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIEH FeOMETPUYECKON
MPOTrpeccuu. JINHENHBIN U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
IIpoLeHTOB. lMcnonp30BaHWE TPOTPECCHMU UL PELICHUS peajbHbIX  3a1ad
MPUKJIAJIHOTO XapakTepa.



HenpepoiBublie (GyHKIIMM U uX cBoiicTBa. TOUKkM pa3pbiBa. ACHUMITOTHI
rpadgukoB @yHkiui. CBoilcTBa (YHKUMN HENpPEephIBHBIX Ha oOTpe3ke. Merton
MHTEPBAJIOB Ul DPEUICHHUs HEpaBeHCTB. lIpuMeHeHUE CBOMCTB HENpPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

[lepBas u BTOpas npousBojHble QpyHkMKU. OnpeneneHrue, reOMeTPUYECKUN U
(u3MUECKHl CMBICT MPOU3BOIHON. YpaBHEHUE KacaTeIbHOU K rpaduKy (PyHKIIHH.

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

MHoxecTBA U JIOrMKA

MHoxecTBO, oOllepalMyd HaJ MHOXXECTBAMU M HMX CBOMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHMKO-MHOMXECTBEHHOTO —ammapara  Juls
ONMCAaHUS pPEaJbHBIX IIPOLECCOB M SBICHUMW, IIPU PELICHUM 3a1ad U3 APYrux
y4eOHBIX TPEIMETOB.

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

11 KJIACC

Yucia v BbIYMCICHUS

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.

Kowmmnekcubie uyucna. AnreOpanueckass U 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 JIs peIeHHs] (PU3MUECKUX U TEOMETPHUECKHUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

CucrtemMa U COBOKYNNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHbBIC
CHUCTEMBI U CUCTEMBI-CIEACTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHUH C  TOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. Perienrne TpuroHoMeTpu4eCcKux HEPaBEHCTB.

OCHOBHbIE METOJbl pEIICHHUS] MOKAa3aTeNbHBIX U  JOrapuMUUYECKHUX
HEPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METO/bl PEIICHHS CHUCTEM M COBOKYIMHOCTEH pallMOHAJIbHBIX,
UppaIMOHANBHBIX, TOKA3aTEIbHBIX U JOTapu(PMUUECKUX YPABHEHUI.

YpaBHEHHUs], 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.

DyHKUUM 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/JIbl peLIEHUs 3a/1a4 C MapaMeTpaMHu.

Hcnonb3oBanue rpadukoB (QYHKIMI AJig HCCIEIOBAaHUS IMPOILIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPH PEUICHUU 3aJad M3 JAPYTUX YYEOHBIX
PEIMETOB U PEAIbHOM KU3HHU.

Havana maTeMaTH4ecKOro aHaJiu3a

[IpumeHeHue Mpou3BOAHON K UCCIEeNOBaHUIO (YHKIIMA HA MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxzaenue  HauOosbllero M HAMMEHBLIETO  3HAYEHUU
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpumeHnenne NPOU3BOIHON JUIsi HAXOXKJEHHUS HAWIYYIIero penieHus B
NPUKJIAIHBIX 3a7a4yax, Ui OINpeesIeHHs CKOPOCTH M YCKOpEHHUs Ipoiiecca,
3a1aHHOTO (HOPMYJION WIIH TPAPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TiepBO0Opa3HbIX. IlepBooOpasHbie
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoXIeHUs TEPBOOOPA3HBIX.

HuTerpann. ['eomeTpuueckui CMBICJI UMHTETpaa. Brruuciienue
onpenenéHHoro uHTerpana mo popmyie Hetorona-JleiOnmua.

[Ipumenenue wmHTErpaia s HAXOXKACHHUS IUIOMIAACH IIIOCKUX (QUryp u
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepbr pemenuii nuddepeHIHAIBHBIX YpaBHEHUN. MaremaTudeckoe
MOJICTUPOBAHUE PEATBHBIX TMPOIECCOB C TOMOIIbI0 U] PepeHIHaTbHBIX
YPaBHEHHU.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHUA 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,  MPEJCTaBICHHE 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 Ha3HAYEHUEM;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUICKON T'PAKIAHCKON MJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MAaTEMAaTHYECKOM IIKOJIBI,
UCIIOJIb30BaHUE DJTUX JOCTHKEHUH B JIPYrUX HayKaX, TEXHOJOTusX, cdepax
SKOHOMHUKU;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

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

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYAsl 3CTETUKY MATEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aJ7a4, PEIICHUH, PacCyKJICHHH, BOCTIPUUMYHBOCTD
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pus3nuecKoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHUS B
WHTEpEcax 3JI0pOBOro 1 6€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBBIO (3I0POBOE NHTAaHHUE, COATAHCUPOBAHHBIN PEKUM 3aHATHH U
OTIbIXa, PETyIsipHAs (U3HUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbiM  cpepam  NpodEeCCHOHANBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC IIJIAHBI,



FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO Ha TMPOTSKEHUU BCEUM KU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HaITpaBJIECHHOCTH;

7) 3KOJIOTUY€eCKOT0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh  AKOJOTMYECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-KOHOMUYECKUX TPOIIECCOB Ha COCTOSTHUE MPHUPOJHONU U COLMAIBHOU
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpYKarolel cpenpl, IMIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUs HAayKH U  OOIIECTBEHHOW  MPaKTHUKW, [MOHUMaHUE
MaTeMaTHYeCKOM HayKu Kak cdepbl YeIOBEHYECKOH ESITeNIbHOCTH, ATAloB €&
Pa3BUTHA M 3HAYMMOCTH JUIsI Pa3BUTHS [MBWIM3AIMH, OBJIAJCHUE SI3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KYJIbTYpOHW Kak CpPEJCTBOM 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 MAaTEMATHYECKUX
OOBEKTOB, TMOHSTHHA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAINH,
OCHOBaHUS JIJIsi 0000IIEHHS U CPAaBHEHHS, KPUTEPUHU TIPOBOJUMOTO aHAIM3A;

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

BBISIBJIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOIIOMCHUSIX W YTBEPXKICHUSX, Tpejaratb KpUTCPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTENW U IPOTUBOPEUYNN;

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

POBOJIUTH CAMOCTOSITENILHO J10Ka3aTeNIbCTBA MATEMATUUECKUX YTBEPKICHUM
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpATh CMOCO0 pelieHuss ydyeOHOM 3anauu  (CpaBHHMBATh HECKOJIBKO
BAPUAHTOB  pEILICHMsS, BbIOMpaTh  Hauboiee MNOAXOASAUMH € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).



ba3oBrble uccienoBare/ibCkue 1eiCTBHA:

MCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIemy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3ULIMIO, MHEHHE;

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

CaMOCTOATENIHHO (QOPMYIHPOBATH OOOOIIEHUS M BBIBOJBI MO pPE3yJbTaTaMm
OpPOBENEHHOTO  HAONIOJEHUs, KCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BIBOJOB U 0000IIEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUIAThH
NPENOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmeii:

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 npeacTaBiIeHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WLTIOCTPUPOBATH TpadUueCKu;

OLICHUBATH HaJEXKHOCTh uHbOpMAITIH 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuUKaTHBHBIE YHUBEpPCAJIbHbIEe YUeOHbIE 1eCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSAMH U
IEeJIIMHA OOIIEHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUYKY 3pCHHUS B
YCTHBIX M THCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS MO XOJy PEIICHUsS 3ajauH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B X0j/ic OOCYXXJIEHUS 3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYXKIaeMON TEMBbI,
mpoOJIeMBl, pelIracMoi 3ajadyd, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOHUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXHMBaTh Pa3jWyuMde U CXOJICTBO IMO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHS;

MPEJICTABISATh PE3YyJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTAa, HWCCIIeIOBaHNs,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3a1a4
MpEe3eHTAIIMU U OCOOEHHOCTEH ayIuTOPHUH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂble I[eﬁCTBHH



Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4yH, 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  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu  KaKk  OCO3HAHHUS
COBEpPIIIAEMBIX JIEUCTBUI U MBICTUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJCThH
crnocobaMu CaMONPOBEPKU, CAaMOKOHTPOJISI Tpollecca M pe3ysibTaTa pelieHUs
MaTeMaTUYeCKOW 3a/1auH;

NPEIBUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTH MPU PEIICHUH 3aa4H,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITETILCTB, IaHHBIX,
HaNJCHHBIX OMNOOK, BBISIBJICHHBIX TPYAHOCTEH;

OILIGHWBATh COOTBETCTBHUE PE3YNIbTATa LEH U YCIOBHIM, OOBSICHITH MPUYNHBI
JTOCTH)KCHUS WU HEJOCTHKCHUS PE3yJIbTATOB JEATEIbHOCTH, HAXOAHUTh OIIMOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHMMATh M HCIOJIb30BaTh MPEUMYINECTBA KOMAaHIHON W WHAMBHIYaJTbHOM
paboThl TpU pelIeHHH YYeOHBIX 3ajJad, MNPUHUMATH IeJIb COBMECTHOM
JEeSTENbHOCTH, TUTAHUPOBATh OPraHU3aIMI0 COBMECTHOM paboThl, pacmpeneisiTh
BUIBl paboOT, JOroBapuBaThbCs, OOCYXIAaTh WpOLECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXaeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJMHUPOBATh CBOU JCHCTBUS C APYTUMH YJICHAMH KOMAaHJbI, OIEHUBATH
KayeCTBO CBOETO BKJIa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kiaacce 0Oydaromuics TMOJTYYUT CIETYIOIIHE
MpPEeIMETHBIE PE3yJIbTAaThl MO0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa ¥ Hadajga MaTeMaTHYECKOTO aHAIIM3a:

Yucaa v BBIYUCIEHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIIMOHATBFHOE YHCIIO, OCCKOHEYHAs
nepuogudeckass Japo0b, TPOIEHTH, HWPPANMMOHATHLHOE YHCJIO, MHOXECTBa
PaIMOHATIBHBIX U IEHCTBUTEIBHBIX YUCEN, MOAYJb ACHCTBUTEIHHOTO YUCIIA,;

NPUMEHSATh JIpOOM W TPOIEHTHI IS PEIICHHUS NPHUKIAIHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

MPUMEHSTh MPUOIKEHHBIC BRIYUCIICHUS, TTPaBUiIa OKPYTICHUS, IPUKUIKY U
OIICHKY pe3yiIbTaTa BBIUYNCICHUN;



CBOOOJHO ONEpUpPOBaTH MOHATHEM: CTENEHb C IEJbIM 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: CTENIEHD C PAllMOHATILHBIM MOKAa3aTeJIeM;

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

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

ONEPHUPOBATH MOHATUSAMU: APKCUHYC, apPKKOCUHYC U apKTaHI€HC YHCIOBOTO
apryMeHTa.

YpaBHEHUsSI M HEPABEHCTBA:

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

OPUMEHSTh PA3IMYHbIE METOJbl PpEUICHUs palMOHAIBHBIX M JIPOOHO-
palMOHANBHBIX YPAaBHEHMM, IPUMEHSITh METOJ HWHTEPBAJIIOB I PEILICHUS
HEPaBEHCTB;

CBOOOJTHO OIEPUPOBATH MOHSATUSAMH: MHOTOUYJIEH OT OJHOW IEepPEeMEHHOM,
MHOTOWIEH C MeJbIMH KO3(P(UIMEHTaMH, KOPHU MHOTOYJICHA, NPUMEHATH
JI€JICHHME MHOTOYJIEHA Ha MHOT'OWIEH C OCTaTKOM, TeopeMy be3y 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 PEIIEHUS CHUCTEMBl JIMHEMHBIX YpPAaBHECHUHU,
MOJEIIMPOBATh PEAJbHbIE CUTYallMU C IIOMOILIBIO CUCTEMBI JJMHEUHBIX YPaBHECHUM,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIHM C IIOMOLIBI0O MATpHIl U OIPEACIUTENEH,
MHTEPIIPETUPOBATD ITOTYyUYCHHBIA PE3yJIbTaT;

UCIIOJI30BAaTh CBOMCTBA JEWCTBUHM C KOpPHSAMU [JIsi TpeoOpa3oBaHUs
BBIPAKCHUU;

BBITOJIHATD NTPEOOPAa30BaHUS YHUCIOBBIX BBIPAKEHHM, COAEpKAIIUX CTEIIEHH C
palMOHAIBHBIM [TOKA3aTEIEM;

HCMOJI30BaTh CBOKCTBA norapu@mon JUISL npeoOpa3oBaHus
Jorapu()MUUYECKUX BBIPAKEHUM;

CcBOOOIHO OMNEpUpPOBaTh MOHATUSAMU: HppAIMOHATbHBIC, MOKa3aTelIbHBIE U
JorapuMUUYECKUEe ypaBHEHUS, HAXOAUTh UX PEUICHHs C TTOMOIIBIO PaBHOCHIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHATH OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI sl TIpeoOpa3oBaHUs
TPUTOHOMETPUIECKUX BBIPAKCHUII;

CBOOOIHO OMEpUPOBATh TMOHITHEM: TPUTOHOMETPUUYECKOE 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 MOJICNN C MCIIOJIb30BaHMEM arapara aireOpsi.

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 TOHATHUSAMHU: OOJACTh ONPECICHUS W MHOKECTBO
3HaYeHUH PyHKINU, HYTH QYHKIIUA, IPOMEKYTKH 3HAKOITOCTOSHCTBA;

CBOOOJIHO OINEpPUPOBATh TOHATUAMH: UYETHBIE W HEUETHBIC (DyHKIHH,
nepruoandeckue QyHKIH, MPOMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAKCUMYMBI U
MUHUMYMbI (YHKIIUM, HauOoyblliee W HaWMEHbIIee 3HAYeHHWE (YHKIMHA Ha
IPOMEXKYTKE;

CBOOOJIHO OINEPUPOBATH MOHATUAMU: CTeNEHHAsT (DYHKIHS C HATYpaJIbHBIM U
IEJBIM TOKa3aTesneM, Tpaduk cTeneHHOW (QYHKIMU C HATypalbHBIM M LEJIbIM
nmokasatesneM, rpaduK KOPHsI N-Oi CTENeHM Kak (yHKIHUH OOpaTHOW CTENEHU C
HaTypaJIbHBIM IOKa3aTeJIeM;

ONEepUPOBATh TOHATHSAMU: JUHEHHAs, KBaApaThyHash U JPOOHO-JIMHEHHAS
(GYHKIIMH, BBIMOTHATD AJIEMEHTAPHOE MCCIIEIOBAHNE U TTOCTPOCHHUE X IpadrKOB;

CBOOOJTHO ONEPHPOBATH MOHATHAMU: TIOKa3aTellbHasg W JorapupmMuyeckas
GbyHKIMM, WX CBOWCTBAa W TrpadHKH, HMCMOJIL30BaTh UX TpadUKH IS pElIeHUS
YpaBHEHHH;

CBOOO/IHO OMNEpUPOBATh MOHATUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
oIpeiesIeHue TPUTOHOMETPUUYECKUX (PYHKIIMM YHMCIOBOTO apryMEHTa;

UCMOJb30BaTh Tpadukd (QYHKIMA JJI  HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEW MpHU pEeHIeHUH 3aJad U3 JAPYTUX y4eOHBIX MPEIMETOB U peaslbHOM
’KU3HU, BBIpAKaTh (OPMyJIaMU 3aBUCHMOCTH MEX/y BEJIMUUHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CBOOOIHO OMEpUPOBAaTHh MOHATUSAMU: apudmMeTndeckass U TeoMeTpUuuecKas
nporpeccusi, 0eCKOHEUHO yObIBaIOIIasi FTeOMETpHUUECcKas MPOrpeccusi, TUHEHHbBIN U
HKCMOHEHLIUAIBHBIA POCT, (pOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

MCIIOJb30BaTh MPOTPECCHH JJIsl PELICHUS pealbHBIX 3a7ad MPHUKIaTHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: TIOCIEI0OBATENBHOCTb, CIIOCOOBI 3a1aHUS
IIOCJIE0BATENIBHOCTEM, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEAOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXIECHUA MATEMATHYECKOTO aHalu3a KakKk aHaJlInsa
OECKOHEUYHO MaJbIX;

CBOOOJTHO OINEPUPOBATHh TMOHATUSIMHU: HENpPEpbIBHbIE (YHKUUU, TOUYKH
pa3psiBa rpaduka GyHKIUU, aCUMOTOTHI Tpaduka GyHKINU;

CBOOOJTHO ONEPUPOBATH TOHATHEM: (PYHKIUS, HEMpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSATH CBOMCTBA HEMPEPHIBHBIX (PYHKIMH AJi pelIeHuUs 3a/1ay;

CBOOOJTHO OIEpUPOBATh TMOHATUSMU: TMepBasi W BTOpas IPOU3BOJHBIC
(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 armapaT JJisi OMUCaHUS PeasIbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33124 U3 APYTUX YUYECOHBIX PEIMETOB;

CBOOOJTHO OINEpPUPOBATH MOHSATUSAMHU: OIpEeiIeHHe, Teopema, ypaBHEHHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTHYECKOTO 00BEKTA, I0KAa3aTeIbCTBO, PABHOCUIIbHBIC
YpaBHEHUS 1 HEPABEHCTBA.

K konmy oOywyenuss B 11 kiacce oOy4arouiuiicss MOJYYUT CIEAYIOIIHE
NPEeIMETHBIE Pe3yJabTaThl MO OTIEIBHBIM TeMaM pabouell MporpamMMbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHUYECKOTO aHAIIN3a:

Yucia 1 BBIYUCJICHUSA:

CBOOOJHO OMEpUpPOBATH TMOHATUAMH: HATypaJlbHOE H 1EJ0€ YHCIIO,
MHO>KECTBA HATypaJbHBIX M LENbIX YHMCEJ, MCIOJIb30BaTh MNPHU3HAKU JIEIUMOCTH
uensix yucen, HOJl 1 HOK HaTypanbHBIX 4MCeN sl PEeIIeHUs 3a]1a4, TPUMEHSTh
anroput™m EBkinna;

CBOOOIHO ONEpUpOBaTh MOHIATHEM OCTAaTKa IO MOAYJIO, 3alUCHIBATh
HaTypaJIbHbIE YKCIIA B PA3JIMYHBIX TO3ULIMOHHBIX CUCTEMAX CUMCIICHNUS,

CBOOO/IHO OMEpPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIUIEKCHBIX YHCeJl, MPEJCTABIATh KOMIUIEKCHBIE 4YMCIa B ainredpanyeckoil u
TPUTOHOMETPUYECKON (opMe, BHITOIHATH apU(PMETHUECKUE ONEepaluu ¢ HUMU U
n300paxaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHUs] U HEPABEHCTBA:



CBOOOJIHO OMEPUPOBATH TMOHATHUSIMU: HUPpALMOHATBHBIE, TMOKa3aTelIbHbIC W
norapu@MUYECKre HEPaBEHCTBA, HAXOJIUTh WX PEHIEHUS C  MOMOIIbIO
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 YpaBHCHUN U HEPABEHCTB;

pelarthb palMOHABHEIE, HMppallOHAIbHEIE, MoKasaTeabHEbIE,
gorapumMuyeckrue W  TPUTOHOMETPUYECKHE YpaBHEHHUS] U  HEPaBEHCTRBA,
cojepKalue MOIYJIu U MapameTphl;

MPUMEHATH rpadUuecKrue METOIbI JIJIsl PEIICHHS YPAaBHCHUN M HEPABEHCTB, a
TaKke 3a7a4 ¢ apaMeTpamu;

MOJICIMPOBATh pEaJIbHbIE CHUTyallud Ha S3bIKE alnreOphl, COCTABIATh
BBIPAXKCHMS, YPaBHEHUs, HEPABEHCTBA W MX CHUCTEMbl IO YCJIOBUIO 3aJayH,
UCCJIE/IOBAaTh IIOCTPOCHHBIE MOJICNIM C KCIOJIb30BAHUEM armapara ajareopsl,
WHTEPIPETUPOBATH MOJYUYCHHBIN PE3ybTaT.

DOyHKUNM U TPAPUKH:

CTPOUTHh TpadUWKd KOMIO3UIIUU (PYHKIIUA C TOMOIIBI0 DSJIEMEHTAPHOIO
UCCJICIOBAHUS U CBOMCTB KOMITO3UIIUU JIBYX ()YHKITUI;

CTPOUTHh TEOMETpHYECKHe oO0pa3bl YpaBHCHHMH W  HEPABEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJIHO  OINEPUPOBATH TOHATHUAMHU: TpadUKA TPUTOHOMETPUUYECKUX
dynKImi;

NPUMEHATh (PYHKIIMU [UJI1 MOJCIMPOBAHUS M MCCICIOBAHUS pPEabHBIX
MPOLIECCOB.

Hauaja MmaTeMaTH4eCKOIro aHaJIu3a:

UCITOJIB30BaTh MPOU3BOAHYIO JIJI UCCIEA0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
U KCTPEMYMBI;

HaXOJUTh HanOOJIbIIICE M HAUMEHbBIIIee 3HAaUCHUS (DYHKIIMK HEPEPHIBHON Ha
OTPE3KE;

HCTOJIb30BAaTh MPOU3BOAHYIO IS HAXOXKACHHUS HAWIYYIIErO0 PEHICHUS B
NPUKJIAIHBIX, B TOM YHCJIE€ COLUHAIBHO-DKOHOMHUYECKUX, 3ajayax, s
OmpeAeICHUs] CKOPOCTH U YCKOPEHMs TMpoliecca, 3aaaHHOTO GOpMyIoW Wiu
rpauKoMm;



CBOOOJHO ONEpUpPOBaTh MOHATUAMH: MEpBOOOpa3Has, ONpPENEIEHHBIM
UHTErpaj, HaXOAWTh MEepBOOOpA3HbIE AIEMEHTAPHBIX (PYHKIMI MU BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitonuna;

HaXOJUTh IUIOLIAJN IIOCKUX QUTYP U OOBEMBI TEJ C TOMOLIBIO MHTErpaa;

UMETh TPEICTABIECHUE O MAaTEMAaTHUYECKOM MOJECIMPOBAHUM HA IpUMEpE
cocTaBiieHUs TudPepeHIInaNbHbIX YPABHEHUH;

pemaTe NpUKIaJHbIE 3a1a4d, B TOM YHUCJIE COLHUAIBHO-IKOHOMHYECKOTO M
(u3nyecKkoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOT0 aHAJIN3A.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

Ne
n/n

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmbl

MHO3K€ECTBO AENCTBUTEIBHBIX YHACEIL.
MHorounensl. PanmoHanbHble YpaBHEHHS U
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX
ypaBHEHUU

Oynkuuu u rpaduku. CreneHHas QyHKIUS C
LIEJIBIM MTOKa3aTesieM

ApubMeTnuecKnii KOpeHb N-0i CTETICHHU.
HppaunoHanbHble ypaBHEHUS
[TokazarensHas pynkuus. [lokazarenbHbie
yYpaBHEHUS

Jlorapudmudeckas GyHKITUSA.
Jlorapudmuueckue ypaBHEHUS
TpuroHomeTpuuecKre BbIpaXKEHUS U
ypaBHEHUS

[TocnenoBarenbHOCTH U IPOTPECCUM
HenpepriBubie ¢pyukiuu. [IpousBoanas
[ToBTOpenue, 06061IeHNE, CCTEMaTH3aUs
3HAaHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoaunuyecTBo 4acoB

Bcero

24

12

15

10

18

22

10
20

136

KonTtpoibHbie
padoThI

10

IIpakTH4eckue
padoThbI

DJIeKTPOHHbIE
(uu¢posrIe)
o0pa3oBaTejibHbIE

pecypchbl



11 KVIACC

Ne
n/n

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmbl

UccnenoBanue GyHKIUN ¢ TOMOTIBIO
MIPOU3BOTHOM

[lepBooGpa3Has ¥ UHTETpa

I'paduiku TpUroHOMETPUUECKUX (PYHKITHIA.
Tpuronomerpruyeckue HepaBeHCTBA

HppanmonanbHbpie, TOKa3aTeIbHBIE U
norapuMudecKkue HepaBeHCTBA

KommiekcHrle uncia
HarypanbsHbie u 11e1b1e yncia

CucreMbl paliOHaIbHBIX, UPPALUOHAIBHBIX
MOKa3aTeIbHbIX U Jorapu(pMUIecKux
YpaBHEHU I

3amauu ¢ mapaMeTpamu

[ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoaudecTBO 4acoB

Bcero

22

12

14

24

10
10

12

16

16

136

KonTtpoibHbie
padoThI

10

IIpakTH4eckue
padoThbI

DJIEeKTPOHHbIE
(uu¢posrie)
o0pa3oBaTejibHbIE

pecypchbl






IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

10

Tema ypoka

MHO3K€eCTBO, Onepaluy HaJl MHOKECTBAMH
U UX CBOWCTBA

Hwnarpammsl Diinepa-Benna

[IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO
ammapata sl peleHus 3a1a49
Parmmmonansusie ynciaa. OOBIKHOBEHHBIE U
JECSITUYHBIC IPOOU, TTPOTICHTHI,
OCCKOHEYHBIC MTEPHUOUIECKHIE IPOOH

Pammmonansubie ynciaa. OOBIKHOBEHHBIE U
JECTUYHBIC IPOOU, TPOTICHTHI,
OCCKOHEYHBIC MTEPHONIECKHIE IPOOH

[Ipumenenue npoOeii ¥ MPOLIEHTOB IS
peLIeHMS TPUKIIAIHBIX 3a/1a4
[Ipumenenue npoOeii ¥ IPOLIEHTOB IS
pelLIeHMs TPUKIIAJIHBIX 3a/1a4
JlericTBUTENbHBIC YUCIIa. PallnoHaIbHEIE U
HppalMOHAJIbHBIC YHUCIIA
Apudmernueckue omneparuu ¢
JIENCTBUTEIILHBIMU YHCIIAMU

Moaynb AeCTBUTENBHOTO YHUCIIA U €r0
CBOMCTBA

KoaundyecTBo 4acoB

Bcero

KonTtpoibHbie
padoThI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uupposbie
o0pa3oBaTejibHbIE

pecypchbl



11

12

13

14

15

16

17
18

19

20

21

[TpuGnnxEHHbIE BEIYMCIICHUS, TPaBHIIa
OKpYIJICHMS, IIPUKUJIKA U OLICHKA
pe3yJbTaTa BEIYMCIICHUM

OCHOBHBIE MCTOABI PCHIICHUSA LCJIbIX U
JPOOHO-PAMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB

OCHOBHEBIE MCTOABI PCIICHUSA LCIIbIX U
TpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPaBEHCTB

OCHOBHEBIE MCTOABI PECIICHUS TCJIbIX U
TpOOHO-palMOHATFHBIX YPABHEHUH U
HEPABEHCTB

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

MHoTro4JIeHBI ¢ IETBIMA KOY(PPUITIEHTAMH.
Teopema Buera

Pemenue cucteM JTMHEMHBIX YpaBHEHUI
Pemenue cucteM JTMHEHHBIX YpaBHEHUI
Marpuiia cucTeMbl JIMHEHHBIX YPaBHEHHUIA.
Onpenenurenb MaTpUILI 2X2, €r0
reOMETPUYECKUN CMBICT U CBOMCTBA;
BBIYHCIICHUE €T0 3HAYCHUS

Onpenenurens MaTpuLbl 2X2, €ro
F€OMETPHUUECKHI CMBICI U CBOMCTBA;
BBIYMCIICHUE €r0 3HAYEHUs

[IpuMeHeHue onpenenuTens Ui peleHus
CUCTEMBI JIMHEWHBIX YPaBHEHUN



22

23

24

25

26

27

28

29

30

31

32

33

Pemrenne npukiagHeIxX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JIMHEWHBIX YPABHEHUN

Pemrenne npukiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

KonTtposneHast padoTa: "PannonansHble
ypaBHEHUs U HepaBeHcTBA. CucTeMsl
JMHENHBIX ypaBHEHUN"

OyHKIUSA, CIIOCOOBI 3aaHusT (DYHKIIUH.
B3aumno o6patHbie ¢pyHkiuu. Komnosunus
byHKINNA

I'paduk pyHkmu. JnemeHTapHbie
npeoOpa3oBaHusl rpa@UKOB PYHKINN
OO6nacTh onpesesieHnsl © MHOYKECTBO
3HaueHni ¢ynkuu. Hynu dyHakmm.
IIpoMexxyTKH 3HAaK TOCTOSTHCTBA

UETHbie 1 HEUETHBIC (PYHKITHH.
[Tepuoanueckue ¢pynkiuu. [IpomexyTkn
MOHOTOHHOCTH (YHKLIUU

MaxkcuMyMbl 1 MUHUMYMBI (DYHKLIUH.
HauOouibiiee u HauMeHblIee 3HAYCHHUE
(GYHKLIUU HAa IPOMEXYTKE

Jluneiinas, KBapaTuyHas U JpOOHO-
nuHeitHas GyHKUIUU

DJeMeHTapHOe UCCIIeI0BaHuE U
MOCTpOEHHE I'PaUKOB ITUX PYHKIHHA
DJeMeHTapHOe UCCeIOBaHuEe U
MOCTpPOEHHE I'PaUKOB ITUX PYHKIHHA

Crernens ¢ LIEJIBIM MOKazaTeneM. buanom



34

35

36

37

38

39

40

41

42

43

44

45

Hrrotona

Crernensn ¢ 1ebIM ITOKa3aTeneM. bunom
Hrrotona

Crenennasi GyHKIUS C HATYPAJIbHBIM U
LeIbIM nokasareneM. E€ cBoiicTBa u
rpadux

Kontponsnas padota: "Crenennas
¢yukuus. E€ coiicTBa u rpaduk”
Apudmernueckuil KOpeHb HaTypaJIbHOU
CTEIIEHU U €r0 CBOMCTBA

Apudmernueckuil KOpeHb HaTypaJIbHON
CTEIIEHU U €r0 CBOMCTBA

[IpeoOpazoBaHus YHCIOBHIX BBIPAXKEHUH,
COAEpKaIIUX CTEIICHU U KOPHU

[IpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH,
COJIeprKalluX CTENeHH U KOPHU

[IpeoOpa3oBaHMs YUCIOBBIX BBIPAKECHHIH,
COJIeprKalIuX CTENeHU U KOPHU

Uppannonanbasie ypaBHeHUA. OCHOBHBIE
METO/Ibl PEIICHUS] UPPALIMOHATBHBIX
YPaBHEHUI

Uppaumnonansusie ypaBHeHHs. OCHOBHBIE
METO/Ibl PEIICHUS] UPPALTMOHATBHBIX
YpaBHEHUI

WppannonansHble ypaBHeHH. OCHOBHbBIE
METO/Ibl PELICHUS UPPALIMOHATBHBIX
yYpaBHEHUH

PaBHOCUIIBHEIE Nepexo bl B pCHICHUU



46

47

48

49

50

51

52

53

54

55

56

57

HMPPALMOHAIIBHBIX YPABHEHUN

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU
HAPPALMOHAIIBHBIX YPABHEHUN

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUN
HAPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIIBHBIE ITEPEXO/IBI B PELICHUN
APPALMOHAIIBHBIX YPABHEHUN

CpoiicTBa U rpaduK KOpHSI -0l CTENEHU
KaK (yHKIIMH 0OpaTHOW CTENEHH C
HaTypaJIbHbIM TOKa3aTesieM

CpoiicTBa u rpaduK KOpHSI N-Oi CTENeHH
KaK QyHKIIMHM 0OpaTHOW CTENEHH ¢
HaTypaJIbHbIM TIOKa3aTesieM

Kontponbnas padota: "CsoiicTBa u rpadux

KOpHS n-0i creneHu. ppanuoHanbHbie
ypaBHEHUS"

CreneHp ¢ paliMoOHaIbHBIM MTOKA3aTeNEeM U
e€ cBolicTBa

CreneHb ¢ paliMoOHaIbHBIM MTOKA3aTeNIeM U
e€ cBolicTBa

CreneHb ¢ pallMoHaIbHBIM MTOKa3aTeNIeM U
e€ cBoiicTBa

[TokazarenbHas ¢yHKIIKA, €€ CBOMCTBA U
rpaduk

Hcnonb3oBanue rpaduka QyHKIUN AJs
peuieHus: ypaBHEeHU I

Hcnonb3oBanue rpaduka QyHKIUN A5
peuieHus: ypaBHEHU I



58

59

60

61

62
63
64
65
66

67

68

69

70

71

72

[Tokazarenbubie ypaBHeHU. OCHOBHbIE
MCTOJbI PCIICHHUA MMOKA3ATCIIbHBIX
YpaBHEHUU

[Tokazarenbublie ypaBHeHUs. OCHOBHbBIE
METO/IbI PEIICHUS TTOKA3aTeIIbHBIX
YpaBHEHUH

[TokazarenbHbie ypaBHeHUs. OCHOBHbBIE
METO/IbI PEIICHUS TTOKA3aTEeIIbHBIX
YpaBHEHUU

Kontponbnas pabora: "[lokazarenpHas
¢byuknus. [lokazaTenbHble ypaBHeHUS"

Jlorapudm uucna. CoiicTBa orapupma
Jlorapudm uucna. CoiictBa orapupma
Jlorapudwm uuncna. CoiicTBa Jorapupma
JlecATUYHBIE U HATypaJIbHbIE JIOTapU(PMBbI
JlecATUYHBIE U HATypaJlbHbIE JIOTapU(PMBbI
IIpeoOpa3oBaHue BbIpaKEHU, COAEPIKALINX
sorapudmbl

IIpeoOpa3oBaHue BeIpaKEHU, COAEPIKALINX
sorapudmbl

[IpeoOpa3oBaHue BhIpaKEHU, COAECPIKALINX
sorapudmel

Jlorapudpmuueckast pyHKIHs, €€ CBOWCTBA U
rpaduk

Jlorapudmuueckast QyHKIH, €€ CBOWCTBA U
rpaduk

Hcnonb3oBanue rpaduka GyHKIUN A5
peleHus ypaBHeHUH

p— e e e
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S O O O O



73

74

75

76

77

78

79

80

81

82

83

84

Hcnonw3oBanue rpaduka GyHKIUN A5
peuieHus ypaBHEHUN

Jlorapudmuueckue ypaBHeHuss. OCHOBHBIE
METO/IbI PEIICHUS JTOTAPUPMUUECKUX
YpaBHEHUI

Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE
METO/IbI PEIIEHUS JTOTaPUPMUUECKUX
YpaBHEHUU

Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE
METO/IbI PEIICHHSI JIOTapu(PMHIECKUX
yYpaBHEHUU

PaBHOCHITBHBIE TIEPEXOIBI B PEIICHUN
Jorapu(PMUIECKUX ypaBHEHUN
PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
Jorapu(pMUUECKUX ypaBHEHHIM
Kontponbras padota: "Jlorapudmuaeckas
¢dbynaknus. Jlorapudpmudeckue ypaBuenus"
CuHyc, KOCHHYC, TAHT€HC U KOTAHTE€HC
YHICIIOBOTO apryMeHTa

CuHyc, KOCHHYC, TAHT€HC U KOTAHTE€HC
YHICIIOBOTO apryMeHTa

ApKCUHYC, apKKOCHHYC ¥ apKTaHT'€HC
YHICIIOBOTO apryMeHTa

ApKCUHYC, apKKOCHHYC M apKTaHT'€HC
YHICIIOBOTO apryMeHTa
TpuronomeTrpuyeckas OKpy>KHOCTb,
oTpeieieHue TPUTOHOMETPUIECKHUX
(YHKIIMI YUCIOBOTO apryMeHTa



85

86
87
88
89

90

91

92

93

94
95
96
97
98
99
100

101

102

Tpuronomerpudeckas OKpy>KHOCTb,
OTIpeieIeHue TPUTOHOMETPHUYECKIX
(GYHKIMH 9UCIOBOTO apryMeHTa

OCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIbI
OCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIbI
OcCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIbI
OcCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIbI

[IpeobpazoBaHue TPUTOHOMETPUUECKUX
BBIPAKECHUI

[IpeobpazoBaHme TPUTOHOMETPHUUECKUX
BBIPAKEHUI

[IpeobpazoBaHme TPUTOHOMETPHUUECKUX
BBIPAKEHUI

[IpeoGpa3oBanue TPUTOHOMETPUUECKUX
BBIPAKECHUHN

Pemenne TpuroHoMeTpUYECKUX YpaBHEHUH
Pemenue TpUroHOMeTpUYECKUX YpaBHEHHMA
Pemenue TpUroHOMeTpUYECKUX YpaBHEHHMA
Pemenne TpuroHoMeTprUUECKUX ypaBHEHUI
Pemenue TpUroHOMeTpUYECKUX YpaBHEHHMA
Pemenune TpuroHoMeTpHUUECKUX YpaBHEHHIMA
Pemenune TpuroHoMeTprUECKUX YpaBHEHHMA

KonTtposnpHas padoTa:
"TpUroHOMETPUYECKNE BBIPAKEHUS U
TPUTOHOMETPUUECKUE ypaBHEHUS"

ITocnemoBaTeNLHOCTH, CIIOCOOBI 3aJaHUS
nocliegoBaTeibHOCTEl. MeTon

p— e e

e e e e e
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103

104
105

106

107

108

109

110

111

112

113

114

115

116

MaTEMaTHYECKON MHIIYKLIMU

MOHOTOHHBIC Hu OI‘paHI/I‘ICHHBIG
nocyenoBarensHoCcTh. MicTopust ananm3a
OECKOHEYHO MAaJIBIX

ApudpmeTrrueckasi mporpeccus
I'eomeTpuueckas mporpeccust

beckoHeuHo yObIBaroI1asi reoMeTpu4ecKast
nporpeccust

Cymma OeckOHEYHO yObIBaroIen
Te€OMETPUIECKO MPOTpeccuun

JIMHEHBIN U SKCTIOHEHIIUATIBHBIA POCT.
Yucno e. @opmyrna CI0KHBIX MPOLIEHTOB

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

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

KounTponbHas pabora:
"I[locnenoBaTenbHOCTH U Mporpeccuu’

HenpepriBHbIC PYHKIIMHK ¥ UX CBOWCTBA
Touka pa3pbiBa. ACUMIITOTHI I'paKOB
byHKIMI

CpoiicTBa (hyHKIIMIA HETIPEPHIBHBIX Ha
OTpEe3Ke

CBoiicTBa (hyHKIIMH HENPEPHIBHBIX HA
OTpe3Ke

Meroa UHTEPBAJIOB Ul PELICHUS
HEPaBEHCTB



117

118

119

120

121

122

123

124

125

126
127

128

129

130

131
132

Metoa UHTEPBAJIOB VISl PELLICHUS
HEPABEHCTB

Meto1 UHTEPBAJIOB VISl PELLICHUS
HEPABEHCTB

[IpuMeHeHne CBOMCTB HENPEPBIBHBIX
GyHKUIUH U1 pereHus 3a1a4

[IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKIMM 115 pereHus 3a1a4

[lepBas u BTOpast Npou3BOAHBIE PYHKLINU

Onpenenenue, reOMETPUYECKAN CMBICI
MIPOU3BOTHOM

Onpenenenne, GU3NUECKUN CMBICTT
MPOU3BOHON

VYpaBHEeHHE KacaTeIbHOM K TpaduKy
byHKIIN

VYpaBHeHHE KacaTeIbHOU K TpaduKy
byHKIMH

[IpousBoiHbIE 37IeMEHTAPHBIX PYHKLINN
[IpousBoiHbIE 37IeMEHTAPHBIX PYHKLINN

HpOI/ISBOI[HaSI CYMMBI, ITIPOU3BCACHUA,
HYaCTHOI'O U KOMIIO3HUIIHUH (1)YHKHHI71

HpOI/ISBOI[HaSI CYMMBI, TPOU3BCACHUA,
YaCTHOI'O U KOMIIO3UIIHMH (1)YHKLIHI71

[IpousBoHas CyMMBI, IPOU3BEACHHUS,
YaCTHOTO U KOMITO3UIIMU (QYHKLUH

KonTtponsHas padora: "[IponszBoanas”

[ToBTOpenue, 060061IeHNE, CCTeMaTH3aIUs



133

134
135

136

3HaHui: "YpaBHeHus"

[ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3aIUs
3HaHui: "Oyakuun"

Wrorosas koHTposibHas paboTa
Wrorosas koHTposibHas paboTa

[ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS
3HAHWUM

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

136

10



11 KVIACC

KosnnyectBo 4yacos DJIEeKTPOHHbIE
Ne Mara uupposbie
n/n Tema ypoka Bcero Konrpoaprbie  Hpaktirieckite u3yueHus: oOpa3oBaTe/ibHbIE
padoTsbI padoThI pecypest

[IpuMeHeHne nmpon3BOIHOMN K

UCCIeI0BaHUIO (YHKIMN Ha 1 0 0

MOHOTOHHOCTb U 3KCTPEMYMBbI

[IpuMeHeHne nmpon3BOIHOMN K

UCCIeI0BaHUIO (YHKIMN Ha 1 0 0

MOHOTOHHOCTb ¥ 3KCTPEMYMBI

[IpuMeHeHne nmpon3BOIHOMN K

Hccae0BaHUI0 (PYHKIMHN Ha 1

MOHOTOHHOCTb U SKCTPEMYMBI

[IpumeneHnre mpou3BOIHOM K

HcCaeA0BaHUI0 (PYHKIMHN Ha 1

MOHOTOHHOCTB U O9KCTPEMYMBIL

[Ipumenenre mpou3BOIHOM K

HCCIeA0BaHUIO0 (PYHKIIMHN Ha 1
MOHOTOHHOCTB U 3KCTPEMYMBbI

[IpumeHeHne Mpou3BOTHOM K

WCCIe0BaHUIO (YHKIIMI Ha 1
MOHOTOHHOCTB U 3KCTPEMYMBbI

Haxoxaenne HaubombIIero u

HaWMEHBIIIET0 3HaYEHUsI HEMPEPHIBHON 1
(GyHKIMHU Ha OTpe3Ke

Haxoxnenne HauOOIIBIIIETO U 1



10

11

12

13

14

15

16

HaWMEHBIIETO 3HAYEHUsI HENIPEPBIBHOU
(GyHKIMHU HAa OTpE3Ke

Haxoxnenne HanOOJIBIIETrO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(GyHKIMHU Ha OTpe3Ke

Haxoxnenne HanOOJIBIIETrO U
HaWMEHBIIIETO 3HAYEHUSI HEMTPEPHIBHON
(yHKIIMM Ha OTpe3Ke

Haxoxnenne HanOOJIBIIETrO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(YHKIIMH Ha OTpe3Ke

Haxoxnenne HanOOJIBIIErO U
HAaWMEHBIIIETO 3HAYCHUS HEPEePBHIBHON
(hyHKIIMM Ha OTpe3Ke

[IpumeneHnne mpou3BOTHOM JIst
HaXxO0XKJICHUS HAMITYUIIIErO PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

[Ipumenenrie Tpou3BOIHOM JIs
HaxO0JKJICHUS HAMITYYIIIEr0 PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

[IpumeneHure Tpou3BOIHOM JIst
OIIPENIETICHUSI CKOPOCTH U YCKOPEHUS
rporecca, 3a1aHHOTO (GOopMYIIOi UITN
rpagukomM

[Ipumenenre npou3BOIHOM JUIs
OIIPENENIEHUS CKOPOCTH U YCKOPEHUS
npolecca, 3a1aHHOTO (GOopMYIIOH UITU
rpaduKom



17
18
19

20

21

22

23

24

25

26

27

28

29

30

31

Komnozunus GyHKImiz

Komnozunus GyHKImiz

Komnozunust GpyHKImiz

I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJMHATHOM MJIOCKOCTH
I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

KonTponsnas pabora: "MccnenoBanue
(GYHKIMI ¢ TOMOIIBIO TPOU3BOIHOM"
[TepBooOpa3Hasi, OCHOBHOE CBOHCTBO
epBOOOPa3HbBIX

[lepBooOpa3HbIe N1eMEHTapHBIX (YHKIIHI.
[IpaBuia Hax0XAEHUS TEPBOOOPA3HBIX
[TepBooOpa3zHbIC FIeMEHTAPHBIX (YHKITUH.
[IpaBuna Hax0XAEHUS TEPBOOOPAZHBIX
Huterpan. ['eomeTpuyueckuii CMbICTT
UHTerpaia

Brruncnenue onpenenéHHOro HHTerpasa
o ¢popmyne Herorona-Jleitoauma
Brruncnenue onpenenéHHOro HHTerpasia
o ¢opmyne Herotona-JleitOnuna
[IpumeHeHre uHTerpana st HAXOXKACHUS
Ionaied MIOCKUX QUryp

[IpumeHeHne nHTErpana i HaXOXKACHUSI
00BEMOB T€OMETPUUYECKHX TET

[Tpumeps! perienuit uddepeHInaIbHbIX
yYpaBHEHUH



32

33

34

35

36

37

38

39

40

41

42

43

[Tpumeps! pemenuii udpepeHIraIbLHBIX
YpaBHEHUU

MaremaTuyeckoe MOAEIUPOBAHUE
peaTbHBIX MPOIECCOB C MTOMOIIBIO
maddepeHInanbHbIX ypaBHEHUH

KonTtponsnas padora: "[lepBooOpasnas u
uHTerpan”

Tpuronomerpruueckue GyHKINU, UX
CBOMCTBaA U rpaduku

Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBa U rpaduku

Tpuronomerpuueckue GyHKIUH, UX
CBOICTBa U rpaduku

Tpuronomerpudeckne GyHKINU, HX
CBOMCTBA U rpaduKu

Tpuronomerpudeckne GyHKINU, HX
CBOMCTBA U rpaduKu

OT160p KOpHEIN TPUTOHOMETPHUUECKHUX
yYpaBHEHUH C OMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

OT100p KOpHEH TPUTOHOMETPUUYECKHX
YPaBHEHUH C IOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX
YPaBHEHUH C TIOMOIIBIO



44

45

46

47

48

49

50

51

52

53

54

55

56

TPUTOHOMETPUUECKOHN OKPYKHOCTH
Pemenune TpuroHoMeTpuuecKux
HEPABEHCTB

Pemenune TpuroHoMeTpuuecKux
HEPABEHCTB

Pemenune TpuroHoMeTpu4ecKux
HEPABEHCTB

Pemenune TpuroHoMeTpruuecKux
HEPABEHCTB

KonTponbnas pabora: "['paduku
TPUTOHOMETPUUECKUX (PYHKIIUA.
Tpuronomerpuyeckue HepaBeHCTBA"
OcCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeJIbHbIX HEPABEHCTB
OCHOBHBIE METO/IbI PEIIEHUS
MOKa3aTeJIbHbIX HEPABEHCTB
OCHOBHBIE METO/IbI pEILICHHS
[I0Ka3aTeJIbHbIX HEPABEHCTB
OCHOBHBIE METO/1bI pEIICHHS
[I0Ka3aTeJIbHbIX HEPABEHCTB
OcHOBHBIE METOBI PELLIEHUS
norapu(pMUUECKUX HEPABEHCTB
OcHOBHBIE METOBI PELLIEHUS
norapu(pMUUECKUX HEPAaBEHCTB
OcHOBHBIE METO/IBI PELLIEHUS
norapu(pMUUECKUX HEPABEHCTB

OcHoBHBIC MCTOAbI PCHICHUS
J'IOFapI/I(I)MI/ILIeCKI/IX HCPaBCHCTB



57

58

59

60

61

62

63

64

65

66

67

68

69

OcHoBHEIC MCTOAbI PCIICHUS
HppalluOHAJIbHBIX HCPABCHCTB

OcHoBHEIC MCTOABI PCIICHUSA
HppalOHAJIIbHBIX HCPABCHCTB

OcHoBHEIC MCTOAbI PCHICHUS
HppalOHAJIIbHBIX HCPABCHCTB

OcHOBHEIE MCTOABI PCIICHUS
HppaiuOHAJIIbHBIX HCPABCHCTB

I'paduueckue MeToabI pemieHust
HppPalMOHAIBHBIX YPABHEHHI

I'paduaeckue meToabl pemIeHms
HppPalMOHAIBHBIX YPABHEHHI

I'paduaeckue MeToabl pemeHust
MMOKA3aTENbHBIX YPAaBHEHUI

I'padmyeckue MeToabl pereHus
MOKa3aTeJbHbIX HEPABEHCTB

I'padmyeckue MeToIbl peleHus
Jorapu(pMUUECKUX ypaBHEHHM

I'padmyeckue MeToabl pereHus
Jorapu(pMUUEeCKUX HEPAaBEHCTB

I'padmyeckue MeTobl pereHus
norapu(MUIEeCKUX HEPABEHCTB

I'padrueckue MeTo bl peLieHNs
MOKa3aTeNbHbIX U JIOrapu(PMUUIECKUX
YpaBHEHUH

I'paduueckue MeTo bl pelieHus
MOKa3aTeNbHBIX U JIOTapu(PMUIECKUX
YpaBHEHUH



70

71

72

73

74

75

76

77

78

79

80

81

I'padmyeckue MeTobI pemeHus
MOKa3aTeIbHBIX U Jorapu(PMUIECKUX
HEPAaBCHCTB

I'padrueckre METOIBI pelIeHHUS
[I0KAa3aTeIbHbIX U JIOrapu(pMUUECKUuX
HEPaBEHCTB

KounTponsnas pabora: "UppannoHaibHele,
MOKa3aTesabHbIE U JIOTapU(PMUIECKHE
HepaBeHCTBa"

KowmmnnekcHeie uncna. Anrebpandeckas u
TpUTrOHOMETpHUecKas (HOPMBI 3aIUCU
KOMIIJIEKCHOTO YHCIIa

KommnnekcHeie uncna. Anrebpandeckas u
TPUTOHOMETpUYECKas (POPMBI 3aIUCH
KOMIUIEKCHOTO YHcia

ApubdmMeTnueckne oreparuu ¢
KOMIUIEKCHBIMU YU CJIaMU
Apugpmerrueckue onepanum ¢
KOMIUIEKCHBIMU YU CJIaMU

N306pakeHne KOMIUIEKCHBIX YUCel Ha
KOOPAMHATHOM IJIOCKOCTH

N306pakeHne KOMIUIEKCHBIX YUCeN Ha
KOOPAMHATHOM IJIOCKOCTH

®opmyna Myaspa. KopHu n-oii ctenenu
13 KOMIUIEKCHOTO YHCiIa

®opmyna Myaspa. KopHu n-oii crenenu
13 KOMIUIEKCHOTO YnCiIa

HpI/IMeHeHI/Ie KOMILJICKCHBIX YHUCEIT I



82

83
84

85

86

87

88

89

90

91

92

93

94

penieHus pU3NIECKUX ¥ TE€OMETPUICCKUX

3a1a4
KonTtponsHast padota: "KomruiekcHbie
gucua"

HarypanbeHble u nensie yncna
HarypaneHble u niensie yncna
[IpumeHeHue NpU3HaKOB AETUMOCTU
LEJIbIX YUCell

[IpumeHeHne NpU3HAKOB AETUMOCTU
LENbIX YUCell

[IpumeHeHue NpU3HAKOB AETUMOCTH
nensix yncen: HOJ u HOK

[IpuMeHeHne Npu3HAKOB ACTUMOCTH
mensix uncen: HOJ u HOK

[IpumeHeHue NpU3HAKOB AETUMOCTH
LEJBIX YUCEI: OCTATKH 110 MO0

HpI/IMeHeHI/Ie IIPU3HAKOB JACJIIMMOCTHU
LEJIBIX YUCEIL: OCTATKH 110 MOOYIIIO

[IpumeHeHue MPU3HAKOB AETUMOCTH
LeNbIX Yucell: anroput™ EBkinuaa s
pelIeHus 3a/1a4 B LIETIbIX YHCIax
KontponbHas padoTa: "Teopus membx
yucen"

Cucrema ¥ COBOKYITHOCTb YPABHEHMI.
PaBHOCUIIBHBIE CHCTEMBI M CUCTEMBI-
CJIEICTBUS

Cucrema ¥ COBOKYITHOCTb YPAaBHEHMI.
PaBHOCUIIBHBIE CHCTEMBI M CUCTEMBI-



CICACTBUA

95 OCHOBHBIE METO/IbI PEIICHUS CUCTEM U
COBOKYITHOCTEHN pallMOHAJIbHBIX YPABHEHU

OCHOBHBIEC METO/IbI PEIICHHSI CUCTEM U
96 COBOKYITHOCTEW MPPaLMOHATIBHBIX
YpaBHEHUU

OCHOBHEBIE MCTOABI PECIICHUA CUCTEM U
97 COBOKYITHOCTEH MOKa3aTeIbHBIX
YpaBHEHUU

OcCHOBHEBIE MCTOABI PEIICHUA CUCTEM U
98 COBOKYITHOCTEH MOKA3aTeIbHBIX
YpaBHEHUU

OcCHOBHEBIE MCTOABI PEIICHUSA CUCTEM U
99 COBOKYITHOCTEH JIorapu(pMuuecKkux
YpaBHEHUH

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
100 COBOKYITHOCTEH JIoTapu(PMUIECKUX
YpaBHEHU I

[IpumeHeHue cucTeM K peLeHUI0
MaTeMaTHYeCKUX 3aa4 U 3a7a4 U3

101 Pa3IMYHBIX 00JaCTel HAYKH U peallbHOM
KU3HU, HHTEPIPETALUS TOTyICHHBIX
pe3yNnbTaToOB

[IpuMeHeHHe CUCTEM K PELICHUI0
MaTeMaTHYECKUX 3a1a4 U 3a7ad U3

102 pa3nuyHbIX 00JacTeil HAyKHU U peanbHOM
KU3HU, MTHTEPIIPETALUs OJTyYEHHBIX
pe3yJIbTaTOB



103

104

105

106

107

108

109

110

111

112

113

114

115

[IpuMeHeHre HEPABEHCTB K PELICHUIO
MaTeMaTUYECKUX 3a/1a4 U 3a]a4 U3
pa3nu4HBIX 00IacTeil HAYKH U peaNbHOM
JKU3HU, HHTEPIIpETALUs TOJTYy4CHHBIX
pe3yJIbTaTOB

KonTtponsHas padora: "CrucreMbl
palOHAJIbHBIX, UPppaAllMOHATIBHBIX
MOKa3aTeIbHbIX U JOrapu(pMUUEcKux
ypaBHEHUI"

PannonaneHbIE ypaBHEHHUS € TapaMeTpamMu

PanmonanbHbie HEpaBEHCTBA C
rmapaMeTpamu

PanvoHanbHbIE CUCTEMBI € TApaMeTpaMu

HppanunonanbHble ypaBHEHUA,
HEpaBEHCTBA C MapaMeTpaMu

HppanunoHanbHbIE CUCTEMBI C
napameTpamu

[TokazarenbHble ypaBHEHUS, HEPABEHCTBA C
rnapameTpamu

IlokazaTenbHBIC CHCTEMEI C napamMmeTpamMmu

Jlorapudmuueckue ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpaMu
Jlorapudmuueckue CUCTEMBI C
napameTpamu
TpuroHomeTpuueckre ypaBHEHUS C
napaMmeTpamu

TpuronomeTpruuecknue HEPaBEHCTBA C
napameTpamMu



116 TpUroHOMETPUYECKUE CUCTEMBI C
rapamerpamu

[TocTpoenue u ucciaeaoBaHue
17 MaTeMaTHYECKUX MOJIENEH pealbHbIX
CUTYAaLMH C MIOMOLIBIO YPABHEHUH C

napaMmeTpamu

[TocTpoenune u uccaeaoBaHue
118 MaTeMaTHYECKUX MOJIENEeN peabHbIX
CUTYALMH C MOMOILIBIO CUCTEM YPAaBHEHUI

C rmapaMeTpaMu

[TocTpoenune u ucciaegoBaHue
119 MAaTeMaTHYEeCKUX MOJIEIEeH peaTbHbIX
CUTYalllil C TOMOIIBIO CUCTEM YPaBHEHHI

C TmapaMeTpaMu

KonTtponbHas padota: "3agauu ¢

120 .
napameTpaMu

121 [ToBTOpEeHuEe, 0600IICHNE,
cucTtemMaTu3anus 3Hanuil: "YpaBuenus"

122 [ToBTOpEeHUE, 0600IICHNE,
cucTtemMaTu3anus 3HaHuil: "YpaBuenus"

[ToBTOpEHUE, 0000IICHNE,
123 cucTeMaTH3alus 3HaHui: "YpaBHEHUS.
Cucremsl ypaBHeHUI"

124 [ToBTOpEHUE, 0000IICHNE,
cucreMmarusanus 3Hanui: "HepaseHncraa"

125 [ToBTOpEeHnue, 060061IeHNE,
cucremarusanvs 3Hanui: "HepaseHncraa"

126 [ToBTOpenue, 06061IeHNE,



127

128

129

130

131

132

133

134
135

136

cucteMarusanus 3Hanuii: "HepaBencrsa"

[ToBTOpenue, 060061ICHNE,
cucremarusanus 3Hanuii: "[IponsBoaHas u
e€ npumeHeHue"

[ToBTOpEenue, 06001ICHNE,
cucremarusanus 3Hanuii: "[IponsBoaHas u
e€ npumeHeHue"

[ToBTOpenue, o6o0IICHNE,
cucreMmarusanus 3Hanuii: "IIponsBoaHas u
e€ npumeHeHune"

[ToBTOpEeHue, 0600IICHNE,
cucreMarusanus 3HaHui: "MHTerpan u ero
NpuMeHeHue"

[ToBTOpeHue, 0600mEHNE,
cucrtemaTusanus 3HaHuil: "OyHkuun'

'

[ToBTOpEeHuEe, 0600IICHNE,
cuctemaTusanus 3HaHuil: "OyHkuun'

'

[ToBTOpEeHUE, 0600IICHNE,
cucrtemaTusanus 3HaHuil: "OyHkuun'

'
Hrorosas koHTposbHas paboTa
Hrorosas koHTposbHasA paboTa

[ToBTOpEHUE, 0000IICHNE,
CHUCTEMAaTH3aIUsl 3HAHUH

OBIIEE KOJIMYECTBO YACOB ITO
I[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
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