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HOACHUTEJIBHASA 3AIIMCKA

VYueOHbIil Kypc «Anredpa W Haualla MaTEeMaTUYECKOTO aHallu3ay» SBISICTCS
OJIHUM U3 Haubojee 3HAYMMBIX B MPOrpamMMe CpeaHero oOuiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuMBAET MHCTPYMEHTAIbHYIO 0a3y i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JPYroil CTOpoHbI, GOpMUpyeT
JIOTUYECKOEe U aOCTPAaKTHOE MBIIUICHHE 00Yy4YalolKUXCsl Ha YPOBHE, HEOOXOAUMOM
JUISL OCBOEHUSI UH(POPMATUKU, OOIIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
auciuIuiiH. B paMkax naHHOro y4eOHOro Kypca oOydaromivecsl OBIIAJI€BAIOT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHON HaykH, KoTopas (OpMyJIupyeT CBOU
JOCTHXKEHUSI B MAaTEMaTUUECKOU (popme.

VY4eOHbIll Kypc anreOpbsl U Hayajdl MaTEMaTHYECKOTO aHajau3a 3akKjablBacT
OCHOBY [l YCHEIIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XUMUU, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHCHIIMM Pa3BUTHUSI YIKOHOMUKH U OOIIECTBEHHOMN KU3HHU,
MO3BOJISIET OPUEHTHUPOBATHCSA B COBPEMEHHBIX ITM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BaTh WX JUIS JaJIbHEHIIEro oOpa3oBaHUsS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi OBiajicHUE aOCTPAKTHBIMU M JIOTHYECKH
CTPOTUMU KOHCTPYKIUAMH aireOpbl MU MaTeMaTHUYeCKOro aHajiu3a pa3BUBACT
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHUS C TMOMOIIBI0 MHAYKLIMH U pacCykAaTh JEAYKTUBHO, UCIIOJIb30BATh
000011IeHHe W KOHKPETH3aI[Mi0, a0CTparupoBaHHE W aHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUECKOE MBIILJICHUE.

B xone usywyenus yyeOHOro Kypca «Anrebpa ¥ Havajla MaTeMaTHYECKOIrO
aHanM3a» OOy4YaroIMecs IMOJy4YaloT HOBBIM OIBIT PEIICHUsS NPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEN pealbHbIX CHUTYalHil,
UHTEpPOpETAlMd  MOJYYEHHBIX  pEIICHUH, 3HAKOMATCS C  IpUMEpamu
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJNE, HAyKe U HUCKYCCTBE, C
BBIAAIOIIMMHUCS MAaTEMaTUYECKUMH OTKPBITHUSIMU U UX aBTOPaMHU.

VY4eOnbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOpPBIN peanu3yeTcss Kak uepe3 yd4eOHbI wmaTepual, CHOCOOCTBYIOIIHMA
(dbopMHUPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
JESTENBHOCTH, TPEOYyIOMe MPOMOKUTENIbHON  KOHIEHTPAIlMK  BHHMAaHUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 3a IOJYyYECHHBIH
pe3yJbTar.

B ocHoBe MeTtommkum oOydeHus anreOpe W HadagaM MaTeMaTHYECKOTO
aHaJIHM3a JISKUT JCSTEIHbHOCTHBIN MPUHITAIT O0yUYeHUS.

B crpykType yuebHOro kypca «AnreOpa W Haudaja MaTeMaTHYECKOTO
aHaJIM3a» BBIICJICHBI CIEYIOLIUE COJIepKATEeIbHO-METOquYecKre TuHuu: «Hucna
U BblUUCHeHus», «OyHKuu U rpadukny, «YpaBHEHUs U HEepaBeHCTBay», «Hauana
MareMaTH4ecKoro aHaiausa», «MHoxecTBa U Joruka». Bce ocCHOBHbIE



COJIEPKATEIbHO-METOAMUECKAE JIMHUM W3Yy4YaloTCs Ha TPOTSHKEHUU JABYX JIET
o0y4yeHUss Ha YpPOBHE CpEIHEro oOlmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
ApYr Apyra U MOCTENEHHO HACHIIAsACh HOBBIMU TeMaMH W pasaenamu. JaHHBIA
yueOHBIH Kypc SIBISE€TCS WHTETPATUBHBIM, TIOCKOJIBKY OOBEANHSET B cebe
COJep)KaHUE HECKONbKMX MaTeMaTHYeCKHX AWCIUIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHS, MAaTEMAaTHYECKUU aHallu3, TEOPUS MHOXKECTB, MaTeMaTH4ecKas
noruka u apyrue. Ilo mMepe Toro kak oOydaroniuecs OBIAJIEBalOT BcE Ooliee
IMPOKUM MaTEMaTHYECKHM almapaToM, Y HUX MOCIIE0BAaTEIbHO (GOPMUPYETCS H
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTEMaTHUYECKYyI0 MOJIENb pealbHOU
CUTYaIlH, IPUMEHSITH 3HAHUS, TIOTYYCHHbIE TIPU W3YYCHUU y4eOHOTro Kypca, s
peIIeHUs] CaMOCTOSTEIHHO CPOPMYIMPOBAHHON MAaTeMaTHYECKOW 3aj1auu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxxarenbHO-MeTOAMYEeCKasT TUHHS «Uucla U BBIYUCICHUS» 3aBepIiacT
(GopMuUpOBaHUE HABBIKOB HCIIOJIH30BAHMS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
Ha4aTo Ha YPOBHE OCHOBHOTO 001Iero oopazosanusi. Ha ypoBHe cpenHero ooiero
oOpa3oBanuss oco0oe BHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIUMCIICHUN, BKIIOYAIOIIUX B CeOsS WCIOIB30BAHHUE PA3TMUHBIX
dopMm 3amucu 4Ymcna, YMEHHE JeJaTh NPUKUAKY, BBITIONHATH TPUOTKEHHBIC
BBIUUCIICHUS, OICHUBATh YHCIOBBIC BBIPAKECHUS, pabOTaTh C MaTeMaTHYCCKHMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIUMCS MHOXKECTBA HATYpPaIbHBIX, IEJBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCENl  JIONOJHSIOTCS  MHOYKECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM U3 OSTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWCTBEHHBIE €My CIEIUPUIECKUEe 3aJayd M Olepalyd: JeJICHUe Haledo,
ONIEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBIe CBOWMCTBA
paIMOHANBHBIX M MPPAIMOHAIBHBIX YUCEN, apu(METHICCKHE ONEPAIli, a TaKKe
W3BJICUCHUE KOPHS HATypaJIbHOH CTENEHW HAa MHOXECTBE KOMIUICKCHBIX YHCEI.
bnaromapsi mociieoBaTeIbHOMY pPaCIIUPCHHIO Kpyra HUCHOJIB3YEMBIX YHCET |
3HaKOMCTBY C BO3MOXHOCTSIMH MX NMPUMEHEHMS JJI PEUICHHs Pa3JInYHbIX 33724
(GopmMupyeTcsi npeAcTaBIeHUE O €IMHCTBE MATEMaTHUKU KaK HayKd U €€ poyd B
MOCTPOEHUU MOJIEJEeH peaJlbHOr0 MHpa, IMIMPOKO HCHOJB3YIOTCA 0000IIeHHEe U
KOHKpETHU3alHsL.

JIuausa «YpaBHEHUS U HEPABEHCTBa» pealnu3yeTcs Ha MPOTSHKEHUU BCETO
oOy4yeHHUs Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHUs, MOCKOJIBbKY B KaKIOM
pasgene Ilporpammbl MperyCMOTPEHO pEUIeHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynpTaTe OOyd4aroliuecs OBJAJACBAIOT PA3IUYHBIMU METOJAMHU  PEILICHHUs
palMOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTeNbHBIX, JOrapupMHUUECKux U
TPUTOHOMETPUYECKUX ypaBHEHHUI, HEPaBEHCTB M CHCTEM, a TakkKe 3ajad,
colepKammx mnapaMmerpsl. [lomydeHHbIE yMEHHMS IHIMPOKO HCHIOIB3YIOTCS MpH
uccieqoBaHNN (QYHKIMI C TIOMOIIBIO MPOU3BOJHOM, MPU PEUICHUH MPUKIAJIHBIX



3a/1a4y M 3a7a4 Ha HAXOXJCHUE HAauOOIBbIINX U HAUMMEHBLINX 3HAYCHUH (PYHKIUU.
JlanHas conep:katesibHas JUHUS BKIIIOYAET B ce0s Takxke (GOpMHUpPOBAHUE YMEHUM
BBINIOJHATh  pacu€Tel 10  QopMynaMm, NpeoOpa3oBaHMs  pPalUOHAIBHBIX,
WPPALUOHAIBHBIX YW TPUTOHOMETPUYECKUX BBIPAKCHUN, a TaKXKE BBIPAKECHU,
collepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuajga IMPOUCXOAWUT  JajJbHEWINEe  pa3BUTUE  ANTOPUTMHYECKOTO U
a0CTPAaKTHOI'O MBIIIJIEHUSI OO0y4YaroImuXcs, (GOPMHUPYIOTCS HABBIKU JI€TyKTUBHBIX
paccykiaeHuid, paboTbl ¢  CUMBOJBbHBIMH  (opmMamu,  MpPEICTaBICHUS
3aKOHOMEPHOCTE W 3aBUCMMOCTEH B BHJI€ PAaBEHCTB M HEpPaBEHCTB. Anredpa
npeniaraetr d(QQeKTUBHbIE HWHCTPYMEHTBI JUIsl pEUICHUS MPAKTUYECKUX H
€CTECTBEHHO-HAYYHBIX 3a7a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYXKHOCTHU KaK
A3bIKa HAYKH.

CopepxarenbHo-MeToandeckass JuHUA «DyHKIMM U TpaQuKu» TECHO
NEPeIIeTaeTCsl ¢ JIPYTUMU JMHUSMU Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aaET MOCIEA0BATEILHOCTh U3YUEHUSI MaTepuana. M3yueHue creneHHoi,
MOKa3aTeIbHOM, JIorapudMUUEecKoi U TPUTOHOMETPUUECKUX (PYHKITNI, NX CBOHUCTB
U rpaduKOB, UCIOJIb30BaHUE (DYHKIMI ISl peuieHus 3afad U3 APYrux y4eOHbIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBSI3aHO KAaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK U C PEIICHHEM YpaBHEHUW U HepaBeHCTB. [Ipu 3TomM Oomblioe BHHUMaHHUE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BhIpakaTh (GOpMYyIamMu 3aBUCHUMOCTH MEXKIY
pa3sTUYHBIMUA BETUYMHAMH, MCCIEIOBaTh TOJYyYEHHbIE (QYHKIUHU, CTPOUTH HX
rpaduku. Matepuan 3Toil cofep>kaTeabHON JTUHUU HAlleJIeH Ha pa3BUTHUE YMEHUM
U HaBBIKOB, ITO3BOJISIIOIIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHON (opme: aHATMTHYECKOH, rpadudeckoil u ciioBecHo. Ero msydenue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxatenbHass n1uHUS «Hadama maTeMaTHYEeCKOTO aHalIW3a» IMO3BOJSET
CYIIECTBEHHO PACHIMPUTH KPYr KAK MaT€MaTHUYE€CKHUX, TaK U MPUKIAJHBIX 3a/ad4,
JOCTYTHBIX OOYYaIOUIUMCS, TaK KaK Y HHUX TMOSBISETCS BO3MOXKHOCTb CTPOHTD
rpa@uku  CIOXKHBIX (YHKIWNA, OMPENeNsiTh WX HauOOJbIINE W HAUMEHBIIHE
3HAUEHUS, BBIYHUCIATH IUIOMAAU (Guryp u oObEMBI TeJl, HAXOAUTH CKOPOCTH H
yCKOpeHHs IpoueccoB. JlaHHas conep:kaTenbHas JMHUSA OTKPBIBAET HOBBIC
BO3MOXHOCTH TOCTPOCHUS MATEMATUYECKUX MOJEIEH pPEaJbHbIX CUTyalui,
MO3BOJISIET HAXOAWTh HAWIy4yllee PEHIEHWE B TMPUKIATHBIX, B TOM YHUCIE
COLIMAJIBHO-3KOHOMHMUYECKHX, 3aJla4yaX. 3HAKOMCTBO ¢ OCHOBAMHM MAaT€MATHYECKOIO
aHaln3a CIOCOOCTBYET pa3BUTHUIO aOCTPaKTHOTO, (OPMAIbHO-IOTUYECKOTO U
KPEaTUBHOTO MBINUICHUS, (DOPMUPOBAHHUIO YMEHHUH pACIO3HABATH MPOSBICHUS
3aKOHOB MAaT€MAaTHKW B HayKe, TEXHUKE U HCKyccTBe. OOydarommuecs y3HaIKT O



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

ConepxaTenbHO-METOANYECKAsA JTMHUSA «MHOXKECTBA U JIOTMKA» BKIIIOYAET B
ce0sl DJIEMEHTbl TEOPUUM MHOKECTB M MaTeMaTHUYEeCKOW JIOTUKH. TeopeThko-
MHOKECTBEHHBIE MTPEICTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIBHON MaTeMaTUKHU
W TpeasiaraloT Haubosiee YHUBEPCAIbHBIM S3bIK, OOBEIUHSAIOUIUN BCE pa3lielbl
MAaTEMAaTUKA M €€ NPWIOKEHUM, OHM CBS3bIBAIOT PAa3HbBIE MAaTEMaTUYECKHUE
OUCHUIUIMHBL W WX TPWIOKEHUS B e€auHoe 1enoe. Iloatomy BaxkHO HAaTh
BO3MOXKHOCTb OOy4YaronmieMycss TMOHMMaTh TEOPETHKO-MHOXKECTBEHHBIN  SI3BIK
COBPEMEHHOM MAaTeMaTHKHA W UCIOJb30BaTh €T0 JJIsl BBIPAXKEHUS CBOUX MBICIIECH.
JIpyruM BaXKHBIM TPU3HAKOM MAaTEMaTUKHW KaK HayKd CleAyeT MNpU3HaTh
CBOMCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIEHHBIM
npaBujaM  I[OCTPOEHUS  JOKA3aTEIbCTB.  3HAKOMCTBO € DJJEMEHTAMH
MaTEMaTUYECKOM JIOTMKK CIOCOOCTBYET Ppa3BUTHIO JIOTUYECKOTO MBIIIICHUS
00Oy4aromuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KIEHUS HA OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yueOHOM Kkypce «AnreOpa W Hayajla MaTEMaTHYECKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MaT€MaTHUYE€CKOIO MOJICIUPOBAHUSA, KOTOPHIC MPU3BAHBI
CIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHUSI MOJENEH peabHbIX
CUTYyalluid, WCCJIEJAOBAHMUS O3THUX MOJIeNIe C TIOMOUIBIO afmapara anredpbl |
MaTE€MAaTHYECKOTO aHaJIn3a, WHTEPIPETAlNU TOJYYEHHBIX PpEe3yJbTaToB. Takue
3a/1aHUs BILUIETEHBI B KAXbIM U3 pa3/iesioB IPOrpaMMBbl, IOCKOJIBKY BECh MaTepHall
y4eOHOro Kypca IIUPOKO HMCHOJB3YeTCs IS pellleHus MPUKIATHBIX 3axad. [Ipu
pEIICHUH  pealbHbIX  MPAaKTHYECKUX  3aJad  oOydaromipecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000IIaTh W  KOHKPETHU3UPOBATH  IpoOJIeMy.
JlesiTenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B POIIecce U3YUEHUS BCEX TeM yUeOHOro Kypca «Anredpa u Hayana
MaTeMaTU4YEeCKOr0 aHAIN3a.

Ha w3yuenue yueOHOro Kypca «Anredpa ¥ Hadaga MaTeMaTHYECKOTO
aHanuza» oTBoauTcs B 10 kitacce — 136 yacoB (4 yaca B HEZIEINIO).



COILEPKAHUE OBYYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mnepuoauyeckue apoodu. IlpumeHenue apobGelt U MPOLEHTOB I
peLIeHUs NPUKIAIHBIX 3a1a4 U3 Pa3IMYHbIX OTPACIIEN 3HAHUN U PEAIbHOMN KU3HU.

JeucTtBurenbHble uncna. PauuoHanbHbIE W HUPPALMOHANBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMHU  4YHCIaMu.  Moayib
JIEUCTBUTENILHOTO YHUCia U ero cBoicTBa. [IpubnamxkEHHbIEe BBIYKCICHUS, TTpaBUiia
OKpYIJICHUS, MPUKUJIKA U OLIEHKA Pe3yIbTaTa BEIYMCICHUI.

Crenenb C uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsIIed GopMbl 3aMUCH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTUUECKUX
3a7a4 U MPEJICTaBICHUS JaHHbIX.

ApudmMeTndecknii KOpeHb HaTYPAILHOM CTENIEH! U €r0 CBOMCTBA.

CreneHb ¢ palMOHAJIBHBIM I[OKa3aTeleM M €€ CBOWMCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudgm uymcna. CpoiicTBa norapudma. JlecsaiTUUHbIE W HaTypalbHbIE
Jorapu@mel.

CuHyC, KOCHHYC, TAHI€HC, KOTAHI€HC YHCJIOBOTO apryMeHTa. ApKCHHYC,
APKKOCHHYC M apKTaHT'€HC YHCIIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHHS W ypaBHEHUs-CIeACTBUA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LETBIX U APOOHO-PAIMOHATIBHBIX YpaBHEHUHN U
HEPABEHCTB. MHOroO4YwIeHbl OT OJHOW IEPEMEHHOW. JleneHne MHOrowieHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema bedy. MHorounmensl ¢ HeabIMU
kod(punmenramu. Teopema Buera.

[IpeoGpa3zoBaHs YUCIOBBIX BBIPAXKEHUHN, COJIEPIKAIINX CTETICHH W KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHbIE METOJIbI pelIeHus
WPPALUOHAIBHBIX YPAaBHECHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUSI MOKA3aTeIbHBIX

YPaBHEHHM.

[IpeoGpazoBanre BEIPAXKEHUA, COACPIKAIINX JTOTAPHUPMBI.

Jlorapudmudeckue ypaBHEHHUSI. OcHOBHbIE METO/bI peuieHus
JorapuMUYECKUX YPaBHCHUHM.

OcHOBHBIE TPUTOHOMETPUUECKHE bopmyIbL. [IpeobOpazoBanue

TPUTOHOMETPUUECKUX BBIPAKEHHI. PellieHne TpuroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHu. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICT H
CBOICTBA, BBIYUCIICHHE €T0 3HAYCHHs, TPUMEHEHUE ONMpPENeTUTeNs ISl pelieHus
CUCTEMBl JIMHEMHBIX ypaBHEHWH. PellleHne MNpUKIAAHBIX 3aJa4 C ITOMOILBIO
CHUCTEMbl JIMHEMHBIX ypaBHEHUU. lccienoBaHue DIOCTPOCHHOM MOJAEIHU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKMX MOJEIEN peanbHOW CUTYalMd C ITOMOIIBIO
YpPaBHEHUN U HEpaBeHCTB. lIpuMeHeHHe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEMaTUYECKUX 3a/lady M 3aJad U3 PA3JIUYHbIX OOJacTe HAyKM U peaabHOU
KU3HU.

DYyHKIUHA U TPaPUKHU

OyHKIMA, crnocoObl 3agaHus QyHKkUuU. B3auMHO o00paTHble (QYHKIHMH.
Komnosunust ¢yuknuit. I'paduk  dyHkuun. DreMeHTapHble MNpeoOpa3oBaHUs
rpadukoB ¢ yHKIIHIA.

O6nactp ompeneneHUs ¥ MHOKECTBO 3HaueHud ¢yHkuuud. Hymu dynkumm.
[TpomesxyTku 3HaKkonocTostHCTBA. UETHbIe 1 Heu€THbIe QyHKIMU. [lepuoanueckue
byakuun. [IpoMexyTku MOHOTOHHOCTH (PYHKIHMH. MaKCUMyMbl U MUHUMYMBI
¢ynkuuu. Haubomnpiee 1 HauMeHbllee 3HaUCHHsI (PYHKIIUU Ha TIPOMEKYTKE.

JluneitHas, KBajgpaTU4Hass W JAPOOHO-IHHEHHAs (YHKIUHU. DIIEMEHTapHOEe
UCCJIeIOBAaHNE U TTOCTPOCHHE UX IPaUKOB.

CrenenHas QyHKIMS ¢ HATypaldbHBIM U IEJIBIM MoKa3ateneMm. EE coiicTBa u
rpaduk. CpoiicTBa u rpaduK KOpHS N-OM CTENMeHW Kak (PYyHKIUM OOpaTHOMU
CTEIEHU C HATYpaJIbHbBIM MTOKA3aTEJIEM.

[TokazarenbHast U Jorapudmuyeckas (QyHKIHH, WX CBOWCTBA U TpadUKH.
Hcnons3oBanue rpadrukoB GyHKIUH 1S pEIICHUS YpaBHEHUH.

TpuroHomerpuyeckasi OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

QOYHKIMOHAJIBHBIE 3aBUCUMOCTH B peEajbHBIX IMpoOLlecCax U SBICHUSX.
['paduixu peanbHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHajamu3a

ITocnenoBaTeABLHOCTH, CIIOCOOBI 3aJaHUs IOCIemIOBaTeILHOCTEH. MeTon
MaTeMaTH4eCKON WHYKLIHH. MoHOTOHHBIE u OTpaHUYCHHbBIC
MOCJIEOBATENBHOCTH. VICTOpUS BO3HMKHOBEHHS MAaT€MaTUYECKOIO aHalIM3a Kak
aHajan3a 0ECKOHEYHO MaJIbIX.

Apudmernueckas u reoMmeTpuyeckas nmporpeccun. beckoneuHo yObIBaromas
reomerpuueckasi nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH MeOMETPUUECKOM
MpOrpeccuu. JINHENHBINA U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
poLEHTOB. Mcnonb3oBaHWE MPOrpeccud JUlisl PELIEHUs peanbHbIX —3a]ad
MPUKJIAJIHOTO XapakTepa.



HenpepoiBuble (yHKIIMM U uX cBoiicTBa. ToOukM pa3pbiBa. ACHMITOTHI
rpadgukoB QyHkiui. CBoCTBa (YyHKUMU HENpPEephIBHBIX HAa OTpe3ke. Metoj
MHTEPBAJIOB Ul DPEUICHHUs HEpaBeHCTB. lIpuMeHeHUE CBOMCTB HENPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

[lepBas u BTOpas npousBojHble QpyHkMKU. OnpeneneHne, reOMEeTPUIECKUN U
(u3nUecKHil CMBICT IPOU3BOIHOM. YpaBHEHUE KacaTeIbHOU K rpaduKy (PyHKIIHMH.

[IpousBoaHBIE  BIEMEHTAPHBIX  (QYHKIUH. IIpousBogHass  cyMMbl,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMU (PYHKIUH.

MHoxecTBa U JIOTMKA

MHoxecTBO, oOlepaluyd HaJ MHOXXECTBAMU M MX CBOWMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHMKO-MHOXECTBEHHOTO —amnmapara  Juis
ONMCaHUS pPEaJbHBIX IIPOLECCOB M SBICHUM, IIPU PELICHUM 3a1ad U3 APYIux
y4eOHBIX TPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTrO OOBEKTa, CJEICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O KYPCA
«AJITEBPA N HAYAJTA MATEMATHUYECKOI'O AHAJIN3A»
(YIJIYBJEHHBIA YPOBEHB) HA YPOBHE CPEJHEIO OBIIIETO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:x1aHCKOTO BOCIIMTAHUS:

c(hOopMHUPOBAHHOCTD IPaKAAHCKOM MO3UIIMN 00YJaIOIIEerocs: Kak akKTUBHOTO U
OTBETCTBEHHOTO  WJIE€HAa  POCCHUHCKOro  oOIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYpP, SBIICHHM,
mpoleayp TpaxaaHCKoro oOmecTBa (BBIOOPBI, OMPOCHI W JPYroe), YMEHHE
B3aMMOJICMICTBOBATh C COLHUAJIBbHBIMU HMHCTUTYTaMH B COOTBETCTBHM C UX
GYyHKIUSAMA U Ha3HAYCHHUEM;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpPMHUPOBAHHOCTh POCCHUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHHUS K
MPOLUIOMY M HACTOAIIEMY POCCUHWCKOW MAaTEMaTHUKH, HEHHOCTHOE OTHOUICHHE K
JTOCTHKEHHUSIM POCCUMCKHX MATEMATUKOB U POCCUMCKON MAaTEMATUUYECKOM IIKOJIbI,
WCIIOb30BaHUE JTHUX JOCTMOKCHUH B JAPYIHMX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

OCO3HAHUE NTYXOBHBIX IIEHHOCTEH POCCUUCKOTO Hapoaa, chOPMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHMS, 3THUYECKOrO IMOBEAECHUSI, CBSI3AHHOTIO C MPAKTUYECKUM



MPUMEHEHUEM JOCTW)KCHUW HAYKH W JICSATEIBHOCTBIO YYEHOrO, OCO3HAHUE
JUYHOTO BKJIa/a B TOCTPOCHHUE YCTOMUUBOTO OYIYIIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIOYAsd AICTETHUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/a4, PEIICHUH, pacCyKIECHUNH, BOCIIPUUMYUBOCTD
K MaT€MaTUYECKUM aCIeKTaM pa3IuYHbIX BUJIOB UCKYCCTBA;

5) pu3uvecKOro BOCHIUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSITH MaTEeMaTUYeCKUE 3HAHUS B
MHTepecax 310pOBOro U 0e30MacHOro o0pasa >KU3HHU, OTBETCTBEHHOE OTHOLIEHUE K
CBOEMY 3J0POBbIO (3I0POBOE THUTAaHUE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PeryisipHas (u3nUecKas aKTUBHOCTh), (PU3UYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATHUSAX CIIOPTUBHO-03J0POBUTEIBHOM AEATEIHLHOCTHIO;

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTU TPYJOIIO0Us, HWHTEpeC K
pasnmuuHbiM  cepam  NPodEeCCHOHATIBHOW  JICSITEIPHOCTH,  CBS3aHHBIM €
MaTeMaTHKONW M €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIN BBHIOOD
Oynymieit npodeccun W peann3oBbIBaTh COOCTBEHHBIC J>KU3HEHHBIC IIJIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHUIO U
caM000pa30oBaHUI0 Ha MPOTSHDKEHUM BCEW JKU3HM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a7a4 MaTEMAaTUUECKON HAIIPaBIECHHOCTH;

7) 3K0JIOTHYECKOTr0 BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh  SKOJOTUYECKOM KYJIbTYpbl, TOHHMAaHUE BIUSHUSA
COIIMAIbHO-?KOHOMUYECKUX IMPOLIECCOB HA COCTOSIHUE NMPUPOJHON M COLMAIBHOU
Cpelibl, 0CO3HaHHE TJI00AIBLHOTO XapaKkTepa dKOJIOTHUYECKUX TPOOIeM, OpueHTaIUs
Ha TPUMEHEHHE MAaTEMaTUYeCKUX 3HAHWUW JJId pelleHus 3amad B 00JacTH
OKpY’)Karoumel cpenpl, [UIAaHUPOBAHHE IIOCTYNKOB W OLEHKM HMX BO3MOYKHBIX
MTOCJICICTBUH JIJII OKPYXKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOI'0 MO3HAHMUA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUS HAyKH ©  OOINECTBEHHOW  NPAKTUKH, MOHUMaHUE
MaTeMaTUYeCKO HayKd Kak cQepbl YeIOBEUECKOW eATeTbHOCTH, JTaloOB €&
pa3BUTHA M 3HAYMMOCTH JUIsI Pa3BUTHSl LIMBUJIM3AIMU, OBJAJEHUE SI3BIKOM
MaTeMaTUKd M MaTeMaTU4YeCKOW KyJNbTypOW Kak CpeJCTBOM I[IO3HAHUS MUpa,
FOTOBHOCTh OCYLIECTBJISATH IPOEKTHYIO M MCCIEI0BATENBCKYK JEATEIBHOCTD
WHJMBUAYaJIbHO U B TPYMIIE.



METANPEIMETHBIE PE3YJIbTATBI

ITo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

Ba3oBble Joruveckue aeicTBus:

BBISBJISTE M XapaKTePU30BaTh CYIIESCTBEHHBIC IMPU3HAKKH MAaTEMaTHYECKHX
OOBEKTOB, TOHATHHA, OTHOIICHUH MEXIy MOHATUAMH, (OPMYIHUPOBATH
OTIpEJICIICHHSI TIOHSATUH, YCTAHABIIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHHUS JIJIsi 0000IICHHS U CPaBHCHMS, KPUTEPUHU TIPOBOJUMOTO aHAJIH3a;

BOCIIPUHHMATh,  (OPMYJIUPOBATh W  MPeoOpa3OBBIBATH  CYXKICHUS:
YTBEPANUTEIBHBIC U OTPUIIATCIbHBIC, CIMHUYHBIC, YACTHBIC U O0IIHE, YCIOBHBIC,

BBISBJISATH MAaTEMaTHYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U TIPOTHUBOPCUHS
B (pakTax, JMaHHBIX, HAOJIOJMCHUAX W YTBEPXKIACHHSX, MPEAJIaraTh KPUTECPUHU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEH M MPOTHBOPCUUH;

JeNaTh BBIBOJBI C HCIIOJIH30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M
WHIYKTHBHBIX YMO3aKIIIOUCHNUH, YMO3aKIIOUSCHUH 110 aHAJIOTHH;

IIPOBOJAUTH CAMOCTOSITEIIEHO JIOKA3aTeJIbCTBA MAaTEMATHUUYCCKHUX YTBEPIKICHHUM
(IpsiMBIE W OT MPOTHUBHOTO), BRICTPAUBATh apPTyMEHTAIUIO, IIPUBOIUTE IPUMEPHI
KOHTPIPUMEPBI, 000CHOBLIBATH COOCTBEHHBIC CY)KJICHUS U BBIBOJIBI;

BBIOMpATh CIOCOO pemieHus: y4eOHON 3amaunm (CpaBHHBATH HECKOJIBKO
BAPUAHTOB  pEIICHUs, BBIOMpATh Hawboiee TOAXOMSAMHMA ¢ y4ETOM
CaMOCTOSITEITLHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBnble ucciienoBarejabCcKue AeCTBUS:

UCTIOIh30BaTh BOTPOCHl KAaK HCCIIENOBATEIILCKU HHCTPYMEHT IO3HAHMUS,
dbopmynupoBaTh  BOMPOCH,  (UKCUPYIOIIME  IMPOTHUBOpEYHE,  MpoOIemy,
yCTaHABIMBATh MCKOMOE M JaHHOe, (hOpMHPOBATH THIOTE3Yy, apryMEHTHPOBATH
CBOIO MMO3UIINI0, MHEHHUE;

IPOBOJIUTH CAMOCTOSITEIIFHO CIUIAHUPOBAHHBIA SKCIIEPUMEHT, UCCIICIOBAHUEC
110 YCTaHOBIJICHUIO OCOOEHHOCTEH MaTeMaTHIecKoro 00beKTa, SIBJICHHSI, TIpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MKy OOBEKTaMHU, SIBICHUSIMU, TIPOIECCAMU;

CaMOCTOATEIHLHO (POPMYIHPOBATH OOOOIIEHHS W BBIBOJBI MO pPe3yJibTaTaM
MPOBENEHHOTO  HAONIONIEHWs, WMCCIENOBAaHUSA, OLECHUBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IICHMIA;

IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpollecca, a TakKe BBIIBUTATH
MIPEATOIO0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ ungopmaumeii:

BBISBJIATH JAePUIUTHI WH(DOpMAIUKU, TaHHBIX, HEOOXOMAMMBIX NJIi OTBETa HA
BOTIPOC U JJIS pEIICHUS 3a/1auu;

BbIOMpaTh WHOOPMAITMIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBaTh W HMHTEPIPETUPOBATh WHPOPMAIMIO PA3JIMYHBIX BHUIOB U
dbopM mnpecTaBICHUS;



CTPYKTYpPHpPOBaTh HMH(POpPMAaLIMIO, MPEACTABIATh €€ B pa3IMYHBIX (popmax,
WTIOCTPUPOBATh TpadUuecKy;

OLICHUBATh HaJEKHOCTh uH(popManuu 1o CaMOCTOSATEIbHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eHCTBUS

OOmenue:

BOCIIPUHUMATH U (POPMYIUPOBATH CYKJICHUSI B COOTBETCTBUH C YCIOBUAMU U
HeJasIMU OOIIEHUs, SCHO, TOYHO, T'PAMOTHO BBIpa)kaTh CBOIO TOUYKY 3pEHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHMs IO XOJy PEIICHUs 3ajayw,
KOMMEHTHPOBATH MOJIYUYEHHBIN PE3YIIbTaT;

B XOJIe OOCYXXJIEHMsI 3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYXKITaeMOW TEMBI,
npoOJieMbl, pellaeMo 3ajaud, BBICKA3bIBaTh HJICH, HAIICJICHHBIE Ha TTOUCK
pelIeHns, COIMOCTaBIIATh CBOM CYXKJACHHUS C CYXICHUAMH APYTHX YYaCTHHKOB
uanora, oOHapYKHBaTh Pa3IM4Me W CXOJCTBO IMO3UIUMNA, B KOPPEKTHOU ¢opme
dbopmMyTUpoOBaTh pa3HOTIACHS, CBOM BO3PAKEHUSI;

MPEACTABIATh PE3YJIbTaThl PEIICHUS 3aJlauu, SKCIEPUMEHTA, UCCIEAOBaHUS,
IPOEKTAa, CAaMOCTOSITEJIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3aaad
MIPE3CHTAIIMN U OCOOCHHOCTEH ayTUTOPHH.

PeryjasiTuBHbIE YHUBepPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Camoopranusanus:

COCTaBJIATH IIJIaH, AITOPUTM PEIICHUS 3aJ1aud, BEIOUPATh CIIOCOO PEIICHUs C
y4€TOM HMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BapUAHThI PEIICHUH ¢ Y4€TOM HOBOM MH(OpMAIIHH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIN MHTEJJIEKT:

BJIAJ€Th HABBIKAMHU  IIO3HABATEJIIbHOM  peduiekcuu Kak  OCO3HaHUS
COBEpPILIAEMBIX JEUCTBUUA M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB, BIAACTh
crrocobaMu CaMOIIPOBEPKH, CAMOKOHTPOJIS TIpoliecca M pe3yjbrara perieHus
MaTeMaTHYEeCKOM 3a7a4u;

pEeABUACTh TPYAHOCTH, KOTOPhIE MOTYT BO3HMKHYTh IIPU PEIICHUU 3aJ1auH,
BHOCHUTHh KOPPEKTHUBHI B JICATCIIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIIBCTB, JTAHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBHE PE3YJIbTATA IIEJU U YCIOBUAIM, OOBSICHATH IPUUUHBI
JTOCTVIKEHUST WJIM HEJIOCTHKEHUSI PE3yJIbTaTOB ACATEIbHOCTH, HAXOJIUTh OLIUOKY,
JlaBaTh OIIEHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHAas JeSITeJIbHOCTD:

MMOHUMaTh M MCIOJIL30BaTh MPEUMYIIECTBA KOMAHIHOM M WHIWBUIYATHLHON
paboThl TIpM peIICHWH Y4eOHBIX 3ajlady, MNPUHUMATh I1I€JIb COBMECTHOMU
NeSITEIBbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM pPabOThI, pacrpeaeisiTh



BUJIBI PabOT, JOrOBapuBaThCs, OOCYX JaTh NPOLIECC U pe3yabTaT padoThHI,
0000111aTE MHEHUS HECKOJIBKHUX JIIOJIEH;

y4acTBOBaTh B I'PYMIOBBIX (opMax paboTsl (00CYXJeHUsS, OOMEH MHEHHIA,
«MO3rOBbI€ IITYpPMb» W HWHBIE), BBINOJHATH CBOIO 4YacTb pabOThl H
KOOPJMHUPOBAaTh CBOMU JACHCTBUS C JPYTUMHU YJ€HAMU KOMAaHbl, OLEHUBATH
KauecTBO CBOEro BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSAM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aHUMOJIEHCTBHUS.

NPEAMETHBIE PE3YJIbTATBI

K xonmy ob6yuenus B 10 kjacce oOydYarIIMICS TOJYYUT CIECAYIOIINE
peAMETHBIE PE3yJbTaThl MO OTACIBHBIM TeMaM padodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa v Hayajga MaTeMaTHUYECKOTO aHaJIU3a:

Yucia ¥ BIYMCICHUS:

CBOOOJIHO OIEPUPOBATH TMOHITUSMH: pPAIMOHATBHOE YHCIIO0, OECKOHEYHas
nepuoanyueckKas Jpodb, TMPOILEHTHI, HPpaAIMOHATBLHOE YHCJIO, MHOXECTBa
palMOHANBHBIX U JEUCTBUTEIIBHBIX YUCEN, MOAYJIb I€HCTBUTEIBHOTO YUCIA;

NPUMEHATh JpoOM W TMPOIEHTHl JJisg pEIICHUS NPUKIAIHBIX 3a1ad  H3
PAa3JIWYHBIX OTPACIIEH 3HAHUN U PEATbHOU )KU3HU;

IPUMEHSTH NPUOIMKEHHBIE BHIYMCIICHUS, TPABUIIA OKPYTJICHUS, IPUKUIKY U
OLICHKY PE3yJbTaTa BBIYMCIICHUI;

CBOOOJHO ONEpHUpPOBATH TMOHATHEM: CTENEHb C IIeJIbIM TOKa3aTeseM,
UCIIOJIb30BaTh MOAXOASAIIYI0 (OPMY 3alUCU JEHCTBUTEIBHBIX YUCEN I PEIICHUs
NPaKTUYECKUX 3a]1a4 U MPEACTABICHUS TaHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: apU(PMETHUECKUN KOPEHb HATypajbHOM
CTEIEHU;

CBOOOTHO OTIEPUPOBATH MOHSATUEM: CTENIEHD C PAIIMOHATILHBIM ITOKa3aTeJIeM;

CBOOOJTHO OMEPUPOBATHh MOHATUAMH: JIOTapu(dM uwMcHa, AECITHYHBIE W
HATypajbHBIC TOTapU(MBI;

CBOOOJTHO OTEPUPOBATH MOHATUSIMHU: CHHYC, KOCHHYC, TaHT€HC, KOTaHTEHC
YUCIJIOBOT'O apTyMEHTA,

ONEPUPOBATh MOHATHUIMHU: APKCHUHYC, APKKOCUHYC M apKTAaHI'€HC YHCIIOBOTO
apryMeEHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJTHO OIMEPUPOBATH MOHATHIMHU: TOXKJIECTBO, YpPaBHEHHUE, HEPABEHCTBO,
PaBHOCUJIbHBIC YPABHEHHS U YPABHEHUA-CIIEACTBUS, PABHOCUJIbHBIC HEPABEHCTBA;

OPUMEHATh PA3JIUYHBIE METOAbl PEUICHUS] PAUOHAIBHBIX U JPOOHO-
pallMOHANBHBIX YPAaBHEHHM, MNPUMEHSITh METOJ WHTEPBAJIOB ISl PEIICHUA
HEPABEHCTB;



CBOOOJHO OIEPUPOBATH TMOHSATHUSIMH: MHOTOYJICH OT OJHOW IEepPEMEHHOM,
MHOTOWICH C TIIeJBIMH KO3 (HUIIMEHTaMH, KOPHU MHOTOWICHA, MPUMEHSTH
JICIICHHEe MHOTOYJICHAa HA MHOTOWICH C OCTaTKoM, TeopeMy be3y u teopemy Buera
TUTSL peIIeHUs 33714,

CBOOOJHO ONEPHPOBATh TOHATHSIMH: CHUCTEMa JIMHEHHBIX YypaBHCHHIH,
MaTpuIla, ONPEICITUTEIb MATPUIBI 2 X 2 W €ro TCOMETPUYCCKUH CMBICI,
WCMOJIb30BaTh CBOWMCTBA ONpPEAEHUTEN 2 X 2 1y BBIYMCICHUS €ro 3HA4YeHUs,
MPUMEHATh OMPEISIUTENIN IS PENICHUS CUCTEMbl JIMHEHWHBIX YpaBHEHUH,
MOJICJTUPOBATh peajbHbIC CUTYAI[UU C TIOMOIIBIO CUCTEMBbI JTUHEHHBIX YpaBHCHUH,
UCCIICIOBATh TIOCTPOCHHBIC MOJCIH C TIOMOIIBI0O MATPHUI[ M OIpPEACIUTEICH,
UHTEPIPETUPOBATH TIOJYUYCHHBIN PE3yJIbTAT;

UCIIOJIb30BaTh CBOWCTBA JCHCTBUH C KOpPHSAMH IS TpeoOpa3oBaHUs
BBIPAXCHU;

BBITIOJTHATH MPeoOpa30BaHUs YUCIOBBIX BEIPAKCHUM, COACPIKAIIIUX CTEIICHHU C
paIMOHAILHBIM MTOKAa3aTelIeM;

UCII0JIb30BaTh CBOICTBA JaorapupMoB TUTST npeoOpa3oBaHus
Jorapu(MHUYECKUX BhIPAKCHU;

CBOOOJTHO OTICPUPOBATH TMOHATUSIMH: HPPAIIMOHAIBHBIC, ITOKa3aTClIbHBIC H
norapuMUYECKUE YpaBHEHUSI, HAXOJIUTh UX PEIICHUs C TTOMOIILI0 PABHOCUIBHBIX
NEPEXO0JI0B MUJTM OCYIIECTBIISISI IPOBEPKY KOPHEH;

IPUMEHSITh OCHOBHBIE TPUTOHOMETpHUECcKue GOpMyIIbl Jisi TpeoOpa3zoBaHus
TPUTOHOMETPUUYECKUX BBIPAKEHUI;

CBOOOJTHO ONEPUPOBATH TMOHSITHUEM: TPUTOHOMETPUYECKOE YypaBHEHHE,
OPUMEHSATh  HeoOxoauMmble  GOpMYJbl  JJIi  PEHIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPABHECHHUI;

MOJIETUPOBATh pEalbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTaBISATH
BBIDQKEHUS, YpPaBHEHHUS, HEPaBEHCTBA IO YCIOBUIO 3aJlayd, MHCCIE0BATh
MMOCTPOSHHBIE MOJIEIH C UCIIOIH30BAHUEM arapaTa aireopsbl.

DyHKUNH U TPAPUKH:

CBOOOJTHO OTEPUPOBATH MOHATUIAMH: (DYHKIIHS, CIIOCOOBI 3aaHusl (PyHKIINH,
B3aMMHO OOpaTHble (YHKIMU, KoMmo3uius GyHKIUH, rpaduk QyHKINH,
BBHITIONTHATD dJIEMEHTapHbBIE TTpeoOpa3zoBaHus rpaduKkoB (DyHKIIHIA,

CBOOOJTHO OIEPUPOBATH MOHATHSIMH: OOJACTH OMPEICICHUS U MHOYXECTBO
3HaueHUN QYHKINH, HYJIH QYHKITUH, TIPOMEKYTKH 3HAKOTIOCTOSHCTBA;

CBOOOJHO OMEpUPOBATh TMOHATHUSMU: UYETHBIE W HEUETHBIE (YHKIIHH,
nepuoandeckue (pyHKIMH, TPOMEKYTKH MOHOTOHHOCTH (PYHKITUH, MAaKCUMYMBI U
MUHAMYMBI (DYHKIMH, HAuWOOJbIee W HaWMEHbIIee 3HadYeHHe QYHKIUA Ha
MIPOMEKYTKE;



CBOOOJTHO ONEPUPOBATH MOHATUAMU: CTENEHHAs (DYHKLHS C HATypaJbHBIM U
LeabIM TOKa3areiaeM, Ipa@uK CTENEHHOM (QYHKIMU C HATypaJbHBIM M LEIbIM
nokasarenieM, rpauk KOpHs N-OM CTeNneHH Kak (PyHKUMU OOpaTHOM CTENEHH C
HaTypaJIbHBIM I1OKA3aTEIIEM;

ONEepUPOBATh MOHATUSAMU: JUHEHHAs, KBaApaTuyHas U JIPOOHO-IMHEHHAsS
(YHKIUH, BBIMOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAHUE U TOCTPOCHUE UX IPAPUKOB;

CBOOOJTHO ONEPUPOBATH MOHATHAMU: IOKa3aTelbHAs M JorapupmMuyeckas
(yHKIMU, WX CBOMCTBA M TrpaduKH, HCMNONb30BaTh HUX TpaduKu JUisl pelIeHUs
YPaBHEHUM;

CBOOOJHO OMEpUpPOBaTh MOHATUSIMH: TPUTOHOMETPUYECKAs OKPYKHOCTb,
omnpeJieieHre TPUTOHOMETPUUECKUX (DYHKIIUI YUCITIOBOTO apryMeHTa;

UCIIOJIb30BaTh TIpaukd GYHKUMA 8 UCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEW NpPH PEIIeHUU 3aJad W3 APYrHX Y4eOHBIX MPEAMETOB U peabHOU
’KU3HU, BBIPAXKATh (POpMySIaMU 3aBUCUMOCTH MEXI1Y BEIMUMHAMU;

Havaysa MmaTeMaTH4ecKOro aHajamn3a:

CBOOOJTHO OMEpUpPOBATh MOHATUSIMH: apumeTHuecKkass U TeOMETpUYecKas
nporpeccusi, 6eCKOHEYHO yObIBaroIas reoMeTpudecKkas Mporpeccusi, TMHEHHBIN U
AKCIIOHEHIIMATBHBIN POCT, (JOpMyIa CIOKHBIX MPOLIEHTOB, UMETh MPECTaBICHUE
0 KOHCTaHTE;

UCIIOJIb30BaTh NPOTPECCUM IJIsi PEHICHUS pealbHBbIX 3ajad MPHUKIATHOTO
XapakTepa;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: TTOCIIEIOBATEIHHOCTD, CTIOCOOBI 3a1aHUS
MOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE U OTpPaHUYECHHBIE IOCJIEI0BATEILHOCTH,
NOHUMATh OCHOBBI 3apOXKJICHHUS MaTEeMaTHYEeCKOTO0 aHalM3a Kak aHajau3a
0ECKOHEUYHO MajbIX;

CBOOOJTHO OIEpPUPOBATH TMOHATUAMH: HENPEPHIBHBIE (PYHKIUU, TOUYKH
paspbiBa rpaduka GyHKIIUH, aCUMIOTOTHI Tpadrka HyHKITUH;

CBOOOIHO OIEpUpPOBaTh MOHATHEM: (YHKIMs, HEMpepbIBHAs Ha OTpE3Ke,
IPUMEHATH CBOMCTBA HEMIPEPHIBHBIX (DYHKIIMM JJIs peleHus 3a/1a4;

CBOOO/IHO OIEpUpOBaTh TMOHATHSMH: TepBas W BTOpas IPOU3BOIHBIC
byHKIIMHU, KacaTenabHas K rpaduKy QyHKINY;

BBIYHCIATH IPOU3BOJIHBIE CYMMBI, IPOU3BEACHMS, YACTHOTO U KOMITO3ULIUU
ABYX (DYHKIIM, 3HaTh MIPOU3BOJHBIC AIIEMEHTAaPHbBIX ()YHKLINI;

UCTIOJIb30BaTh TEOMETPUUYECKUA W (PU3UYECKHH CMBICT MPOU3BOJAHON IS
pelieHus 3a1a4.

MHoxkecTBa U JIOTHKA:

CBOOOIHO  OMEpUpOBATh  MOHATHUSMHU:  MHOXKECTBO,  ONEpall  HaJ
MHO>KECTBaMU;



HCMOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJIsl ONMUCAHUS PEATbHBIX
MIPOIIECCOB U SIBJIICHUM, MPU PELICHUH 3a7]a4 U3 IPYTUX YUEOHBIX TPEAMETOB;

CBOOOJIHO OIEpPUPOBATh MOHATHSIMU: OIpEJeNieHue, TeopeMa, ypaBHEHHUE-
CJIeICTBUE, CBOMCTBO MaTEMAaTUUECKOTO 00BEKTa, TI0Ka3aTEIhCTBO, PABHOCHIHHBIC
YpaBHEHUS U HEPABEHCTBA.

K xoniy ob6yuenus B 11 kjacce oOydYarOIIMIiCS TOJYYUT CICAYIOIINE
MpeAMETHBIE PE3ybTaThl MO OTIAEIBHBIM TeMaM padodeil mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hauajga MaTeMaTHYE€CKOTO aHAIIU3a:

Yucia v BIYMCICHUS:

CBOOOJIHO ONEPUPOBATh TOHATUSMH: HATypallbHOE U IIEJI0€ YHUCIIO,
MHO’KE€CTBA HATYypaJbHbIX M IIEJBIX YHMCEJ, MCIOJIb30BaTh MPU3HAKHU JICIUMOCTHU
uenbix uyncen, HOJ[ m HOK HatypanbHbIX 4ucen AJis pelIeHus 3a7a4, TPUMEHSTh
anroputMm EBknunna;

CBOOOJIHO OIEpPUPOBATh TMOHATHEM OCTaTKa IO MOJYJIIO, 3alUChIBATh
HaTypaJbHbIC YHCIIA B PA3JIMUHBIX MO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOJIHO OINEPUPOBATH TMOHATHAMU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMILUIEKCHBIX YHCEJ, MPEACTaBIsATh KOMIUICKCHBIC YHuCiIa B aiareOpanyeckor u
TPUTOHOMETPUUYECKON (popMe, BHITIOJIHITH apruMETUUECKUE OINEpalui ¢ HUMU U
N300paXkaTh HA KOOPJAUHATHOM MIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA!

CBOOOJTHO OMEpUPOBATH TMOHATUAMH: HUPpPAIMOHANBHBIC, IMOKa3aTelIbHbIE U
norapuMUYECKUe HEPABEHCTBA, HAXOAUTh HX PELIEHUS C  IOMOIIbIO
PaBHOCUJIBHBIX [IEPEX0/I0B;

OCYHIIECTBJISITh OTOOp KOpHEW TpU PpEUICHUU TPUTOHOMETPUUYECKOTO
YpaBHEHUS,

CBOOOJTHO OIEpUPOBATh TMOHSITHEM TPUTOHOMETPHUYECKOE HEPABEHCTBO,
OpPUMEHSATh  HeoOxoauMmble  GOpMYJbl  JJIi  PEHIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJTHO OMEPHUPOBATH MOHATUSIMU: CUCTEMa U COBOKYITHOCTh YPAaBHCHHUU U
HEPABEHCTB, PAaBHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOAUTh PEUICHUS
CHUCTEMbI U COBOKYITHOCTEH PAalMOHAIBHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHbBIX U
norapuMUYECKUX YPABHCHHUI U HEPABEHCTB;

pemarb palMOHAIBHBIE, VppalHOHAIbHBIE, ITOKA3aTeNbHBIE,
norapuMUYECKUe U TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPaBEHCTBA,
coAep Kalye MOIYJIU U MapameTphl;

NPUMEHATH rpadruecKkue METOAbI JJIsl PEIICHHs] YPAaBHEHUN U HEPABEHCTB, a
TaKXe 3a7a4 C IapaMeTpaMu;

MOJICIUPOBATh pEaJIbHbIE CUTYallUd Ha SI3bIKE alureOpbl, COCTAaBISATH
BBIPQKCHUS, YPAaBHEHHMS, HEPABEHCTBA M WX CHCTEMBbI II0 YCJIOBHIO 3aJayH,



UCCJEeIOBAaTh IMOCTPOEHHBIE MOJENM C HCIOJIB30BAHMEM ammapara aireopsl,
MHTEPIPETUPOBATH MMOTYYCHHBIM PE3yJIbTAT.

DyHKIUHN U TPAaPUKH:

CTpOUTh TpadUKU KOMIO3ZUIMHK (PYHKIUHA C MOMOILBIO 3JIEMEHTApPHOIO
MCCJIEI0BAHUS U CBOWCTB KOMIO3UIIUMU ABYX ()YHKIIHIA;

CTPOUTh T€OMETpUYECKHEe O00pa3bl YypaBHEHUH W  HEPaBEHCTB HA
KOOPJAVHATHOM IUIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATUSAMH: TPaQUKA TPUTOHOMETPUUECKHUX
byHKIM;

OPUMEHATh (QYHKIUU JJIi MOJEIMPOBAHMUS W HCCIEIOBAaHUS PpPeajbHbIX
IIPOLIECCOB.

Havana MaTeMaTH4eCKOro aHajamsa:

UCII0JIb30BaTh MPOU3BOAHYIO JUIsl UCCAEA0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI;

HaXOAUTh HauOoOJbllIee M HAUMEHbIlIee 3HaueHus QYHKIMU HEMPEPhIBHON Ha
OTpE3KE;

UCIIOJIB30BAaTh TMPOU3BOAHYIO MJII HAaxXOXKJCHUS HAWIY4YlIEro pEIIEHUs B
OPUKIAOHBIX, B TOM YHCIE COLMAIbHO-DKOHOMUYECKHX, 3ajJadax, s
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHs Tpoliecca, 3afaHHoro ¢GopMysnon WU
rpaduKoM;

CBOOOJHO OMEepUpoBaTh MOHATUAMH: TIepBOOOpa3Hasi, OMNpeneIEHHBIN
UHTETpaji, HAaXOIUThb IEPBOOOpAa3HbIE JJIEMEHTAPHBIX (YHKIMA U BBIYUCIATH
uHTerpai mno popmyne Hetotona-JleiOnua;

HAXOAMUTh TUIOMIA/IN IJIOCKUX PUTYP U 0O0BEMBI TEJ C TTOMOIIBIO MHTETpaia;

UMETh MPEICTABICHUE O MaTEMAaTUYECKOM MOJEIMPOBAHUU HAa MIpUMEpE
cocTaBieHus TuddepeHInaTbHBIX YpaBHEHUIH;

pemaTth NpUKIaJHbIE 3aJa4yd, B TOM YHUCJE COLUAIBHO-3KOHOMHYECKOTO M
(¢u3nyeckoro xapakrepa, CpeCTBaMU MaTeMaTHUECKOT0 aHaIN3a.



TEMATHYECKOE INTAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NPorpamMmbl Bcero Konrpoarueie | Ipakruteckue o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHO3K€ECTBO AENCTBUTEIBHBIX YHACEIL.
1 MHorounensl. PanmoHanbHble YpaBHEHHS U 24 1
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX
YpaBHEHUU
9 Oynkuuu u rpadpuku. CreneHHas GyHKINS C 12 1
L[eJIbIM TTOKa3aTesIeM
3 ApubdMeTnuecknii KOpeHb N-0if CTEIIECHHU. 15 1
HppanunonanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 1
YpaBHEHUS
5 Jlorapudmudeckas GyHKITHSA. 18 1
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpuuecKre BbIpaXKEHUS U 99 1
ypaBHEHUS
[TocnenoBarenbHOCTH U IPOIPECCUU 10
HenpepriBubie pynkiuu. [Iponssoanas 20
9 [ToBTOpenue, 06061IeHNE, cCCTEeMAaTH3aIUs 5 5
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Konrpoabnie | - Hpakririeckue u3yuyeHusi | odOpa3zoBaTejibHbIE
padoTsbI padoThI pecypest
1 MHoxecTBO, orepauu HajJ MHOXKEeCTBaMHU 1
U UX CBOMCTBa
2 Juarpammer Ditepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1
ammapata sl pelieHus 3a1a49
Parmmmonansusie ynciaa. OOBIKHOBEHHBIE U
4 JECATUYHBIC IPOOU, TTPOTICHTHI, 1
OCCKOHEYHBIC MTEPUOANUECKHIE TPOOH
Panmonaneubie ynciaa. OOBIKHOBEHHBIE U
5 JECATUYHBIC IPOOU, TTPOTICHTHI, 1
OCCKOHEYHBIC MTEPUONMUECKHIE IPOOH
6 [Ipumenenne npoOeli U MPOIICHTOB ISt 1
pelieHus MPUKIAIHBIX 33124
7 [Ipumenenue npoOeii ¥ IPOLIEHTOB IS 1
penieHus MPUKIAIHBIX 3a1a4
8 JlelicTBuTenbHBIC Yynciia. PanimoHanbHbIe U 1
HppaMOHAJIbHBIE YHCIIa
9 Apudmernueckue omneparuu ¢ 1
IENCTBUTEILHBIMA YHCIAMHU
10 Monaynb JeCTBUTENLHOTO YKCIA U €r0 1

CBOICTBa




11

[TpuGnmxEHHbIE BEIYMCIICHUS, TPaBHIIa
OKpPYIVICHMS, IPUKUJIKA U OLICHKA
pe3yJbTaTa BEIYMCIICHUM

12

OCHOBHBIE MCTOABI PCIICHUS LCJIbIX U
JIPOOHO-PANMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB

13

OCHOBHEBIE MCTOABI PCIICHUA LCIIbIX U
TpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPaBEHCTB

14

OCHOBHBIE MCTOABI PEIICHUSA TCIIbIX U
IpOOHO-palIMOHATIFHBIX YPABHEHUH U
HEPABEHCTB

15

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

16

MHoTrouJIeHBI ¢ IETBIMA K0P PUITICHTAMH.
Teopema Buera

17

Pemenue cucteM JTMHEHHBIX YpaBHEHUI

18

Pemenue cucteM JTMHEMHBIX YpaBHEHUI

19

Marpuiia cucTeMbl JIMHEHHBIX YPaBHECHHUIA.
Onpenenurenb MaTpUIBI 2X2, €r0
reOMETPUYECKUN CMBICT U CBOMCTBA;
BBIYHCIICHUE €T0 3HAYCHUS

20

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

21

[IpuMeHeHue onpenennuTens Ui peleHus
CUCTEMBI JIMHEWHBIX YPaBHEHUN




22

Pemrenne npukiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JIMHEUHBIX YPABHEHUN

23

Pemrenne npukiiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

24

KonTtposnsHast padoTa: "PannonansHble
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JMHENHBIX ypaBHEHUN"

25

OyHK1MS, CIIOCOOBI 3aJaHUs PYHKIINH.
B3aumno o6patHbie ¢pyHkiuu. Komnosunus

byHKINNA

26

I'paduk pyHkmu. JnemeHTapHbie
npeoOpa3oBaHusl rpa@UKOB PYHKINN

27

OO6acTh onpeesieHns] © MHOYKECTBO
3HaueHni ¢yHkuu. Hynu dyHkmm.
[TpoMexxyTKH 3HaK MOCTOSTHCTBA

28

U&THbie 1 HEUETHBIC (PYHKITHH.
[Tepuoanueckue dynkiuu. [IpomexyTku
MOHOTOHHOCTH (PYHKLIUU

29

MakcuMyMbl U MUHUMYMBI (DYHKIIHH.
Haubonpiiee 1 HaumMeHblliee 3HaYCHHUE
(YHKIIMH Ha IPOMEKYTKE

30

Jluneiinas, KBapaTUuyHas U JpoOHO-
nuHeitHas GyHKIUU

31

DJeMeHTapHOe UCCIIeI0BaHUE U
MOCTpOEHHE I'PaUKOB ITUX PYHKIHIHA

32

DJeMeHTapHOe UCCIeIOBaHuEe U
MOCTpOEHHE I'PaUKOB ITHX PYHKIIHIHA

33

Crernens ¢ LIEJIBIM MOKa3aTelneM. buHnom




Hrrotona

Crerens ¢ LICJIBIM MOKa3aTelieM. bunom

34 HeroTona
Crenennasi GyHKIUS C HATYPAJIbHBIM U

35 LebIM NokazareneM. E€ cBolicTBa 1
rpaduk

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

37 Apudmernueckuil KOpeHb HaTypaJIbHOU
CTEIIEHU U €r0 CBOMCTBA

38 Apudmernueckuil KOpeHb HaTypaIbHOU
CTEIIEHU U €r0 CBOMCTBA

39 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHHUIH,
COJZIEpKalIuX CTEIICHU U KOPHU

40 [IpeoOpazoBaHus YHCIOBBIX BBIPAKEHUH,
COJZIEpKalIUX CTEIICHU U KOPHU

41 IIpeoOpa3oBaHus YUCIOBBIX BBIPAXKCHU,
COJZIepKaluX CTEIICHU U KOPHH
Wppannonansseie ypaBHeHHs. OCHOBHBIE

42 METO/IbI PEIICHUS UPPALMOHATBHBIX
ypaBHEHUH
Wppannonansseie ypaBHeHHUs. OCHOBHBIE

43 METO/bI PELICHHS] UPPALUOHAIBHBIX
ypaBHEHUH
Wppannonanssble ypaBHeHH. OCHOBHBIE

44 METO/IbI PELICHHS] UPPALIMOHAJIBHBIX
yYpaBHEHUH

45 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUU




HMPPALMOHAIIBHBIX YPABHEHUN

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

46 HMPpAIMOHAIIHBIX YpaBHEHUN

47 PaBHOCHIIbHBIE TTEPEXO/IBI B PEIICHUHT
HPpaIMOHAIIHBIX YpaBHEHUN

48 PaBHOCHIIBHBIE TIEPEXO/IBI B PEIICHUU
HPpAIMOHAIIBHBIX YpaBHEHUN
CpoiicTBa u rpaduK KOpHsI N-0i CTENeHU

49 KakK (yHKIIMH OOpaTHOU CTETEeHHU C
HaTypaJbHBIM MTOKa3aTeJIeM
CpoiicTBa u rpaduK KOpHsI N-0 CTeNeHN

50 Kak (yHKIIMH OOpaTHOW CTETICHH C
HaTypaJbHBIM MTOKa3aTeJIeM
KonTtponpnas padota: "CsoiicTBa u rpadux

51 KOpH# N-oii crenenn. pparmoHaibHbIe
ypaBHEeHUS"

59 CreneHsp ¢ pallMOHAIBLHBIM [TOKa3aTeIeM U
e€ CBOICTBa

53 CreneHs ¢ pallMOHAIBLHBIM [TOKa3aTeIeM U
e€ CBOICTBA

54 CreneHsp ¢ pallMOHAIBHBIM MTOKa3aTeIeM U
e€ CBOICTBa

55 [TokazarenbHas ¢yHKIIUA, €€ CBOMCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka QyHKIUN A5
peuieHus: ypaBHEeHU I

57 Hcnonb3oBanue rpaduka GyHKIUN A5

pELIeHNs ypaBHEHUI




[Toka3zarenbubie ypaBHeHUs. OCHOBHbIE

58 METO/1bl PEIIEHUSI T0KA3aTEIbHBIX 1
YpaBHEHUU
[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

59 METO/1bl PEIIEHUSI T0KA3aTEIbHBIX 1
YpaBHEHUU
[TokazarenbHbie ypaBHeHUs. OCHOBHbBIE

60 METO/IbI PEIICHHUS TIOKa3aTeTbHBIX 1
YpaBHEHUU

61 Kontponbnas pabora: "[lokazarenpHas 1

k. [Toka3zaTenbHble ypaBHEHHUSA"
VH

62 Jlorapudm gucna. CoiicTa norapugpma 1

63 Jlorapudm gucna. CoiicTa norapugpma 1

64 Jlorapudwm uncna. CoiicTBa Jorapupma 1

65 JlecsaTHYHBIC W HATYpATbHBIE JTOTAPU(MBI 1

66 JlecsaTHYHBIC W HATYpAJIbHBIE JTOTapU (MBI 1

67 [IpeoOpazoBaHue BhIpAKEHUH, 1
coJieprKalux Jorapudmol

68 [IpeobpazoBaHue BhIpaKEHUH, 1
coJieprKalux Jorapudmol

69 [IpeoOpaszoBanue BhIpasKeHUH, 1
coJiepsKalux Jorapudmel

70 Jlorapudmuueckas GyHKIus, €€ CBOWCTBA U 1
rpaduk

71 Jlorapudmuueckast QyHKIH, €€ CBOWCTBA U 1
rpaduk

72 Hcnonb3oBanue rpaduka GyHKIUN A5 1




peuieHus ypaBHEHUI

Ncnonb3oBanne rpaduka GyHKIUN A5

3 peuieHus: ypaBHEHUN
Jlorapudmuueckue ypaBHeHuss. OCHOBHBIE

74 METO/Ibl PEUICHUS JIOTapU(PMUIECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE

75 METO/1bl pelIeHHs Jorapu(PMUIECcCKuX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHBIE

76 METO/IbI pelIeHHs] JorapuPpMUIecKux
yYpaBHEHUU

77 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELLICHUU
Jorapu(pMUUECKUX ypaBHEHHIM

78 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELLICHUU
Jorapu(pMUUECKUX ypaBHEHHI

79 Kontponbhas padota: "Jlorapudmudeckas
¢dbynaknus. Jlorapudpmuaeckue ypaBHeHus"

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

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

82 ApKCUHYC, QpKKOCHHYC M apKTaHT'€HC
YHCIIOBOTO apryMeHTa

83 ApKCcUHYC, apKKOCUHYC M apKTaHT'€HC
YHCIIOBOTO apryMeHTa

84 Tpuronomerpuueckas OKpy>KHOCTb,

ONpCACIICHUEC TPUTOHOMECTPHUICCKUX




(GyHKIUI YHUCIOBOTO apryMeHTa

Tpuronomerpuueckas OKpy>KHOCTb,

85 OTIpe/IeNIeHUEe TPUTOHOMETPUICCKHIX 1
(GYHKIMI 9UCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

87 OcCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIbI 1

88 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYIIBI 1

90 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX 1
BBIPOKEHUI

o1 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX 1
BBIPOKEHUI

92 [IpeoOpa3oBaHuEe TPUTOHOMETPHUIECKUX 1
BBIPAKEHUI

93 [IpeoOpa3oBaHuEe TPUTOHOMETPHUIECKUX 1
BBIPAKECHUH

94 Pemienne TpUroHOMETPUYECKUX YpaBHEHU 1

95 Pemienne TpUroHOMETPUYECKUX YpaBHEHU 1

96 Pemienne TpUroHOMETPUYECKUX YpaBHEHU 1

97 Pemenune TpuroHOMeTpHYECKUX YpaBHEHHIA 1

98 Pemenue TpuroHOMeTpHUUECKUX YpaBHEHHIA 1

99 Pemenune TpuroHoMeTpHUECKUX YpaBHEHHIMA 1

100 Pemenune TpuroHOMeTpHYECKUX YpaBHEHHIA 1
KonTponsHas pabora:

101 "TpUrOHOMETPUYECKUE BBIPAXKEHUS U 1
TPUTOHOMETPHUUYECKUE ypaBHEHUS"

102 ITocnemoBaTenLHOCTH, CIIOCOOBI 3aJaHUS 1




nociaegoBaTeabHoCTEr. MeTon
MaTEMaTHYECKON MHIYKLINU

MOHOTOHHBIE B OTpaHUYCHHBIC

103 nocienoBarensHoCTH. MicTopust ananm3a
0ECKOHEYHO MaJIbIX

104 Apudmernueckas rnporpeccus

105 I'eomeTrpuueckas nmporpeccust

106 BbeckoHeuHo yObIBaroI1asi reoMeTpudeckas
nporpeccust

107 CymMa GecKoOHEYHO YOBIBArOIIEH
reOMEeTPUYECKOM Mporpeccuu

108 JIMHEeNHBIN ¥ SKCIOHEHIIUATIBHBIA POCT.
Yucno e. @opmyrna CI0KHBIX MPOLIEHTOB

109 JIMHEHBIN U SKCTIOHEHIIUATIbHBIA POCT.
Yucno e. @opmyrna CIOKHBIX MPOILIEHTOB

110 Hcnonb3oBanue mporpeccuu Ajsi peuieHus
pealIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

111 KounTponsHas pabora:
"I[locnenoBaTenbHOCTH U Mporpeccuu’

112 HenpepsiBHBbIC PYHKIIMHM U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI I'paKOB
byHKIMI

114 CpoiicTBa (hyHKIIMIA HETIPEPHIBHBIX Ha
OTpe3Ke

115 CBoiicTBa (hyHKIIMH HETIPEPHIBHBIX Ha
OTpe3Ke

116 Metoa MHTEpBaJIOB ISl pEICHUS




HEPABEHCTB

MGTOI[ HUHTCPBAJIOB JIA PCHICHUS

117
HEPABEHCTB

118 MeTto1 MHTEPBAJIOB /ISl PELICHUS
HEPABEHCTB

119 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
GbyHKIMM 115 pereHus 3a1a4

120 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKIMM 115 perieHus 3a1a4

epBasi ¥ BTOpasi POU3BOIHbIE KIHH

121 I1 VH

122 Omnpenenenre, TeOMETPUUECKHN CMBICTT
MPOU3BOTHOM

123 Omnpenenenue, GU3NIECKUAN CMBICTT
MPOU3BOTHOM

124 VYpaBHeHHE KacaTeIbHOU K TpaduKy
byHKIMN

125 VYpaBHEeHHE KacaTeIbHOU K TpaduKy
byHKIMH

126 [Ipou3BoIHBIE 2JTIEMEHTAPHBIX (QYHKIIHMA

127 [IpousBoIHBIE 2JTIEMEHTAPHBIX (DYHKIIHMA

128 [IpousBoiHAs CyMMBI, IPOU3BEACHHUS,
YaCTHOTO U KOMIO3UINH (DYHKIUI

129 [IpousBoiHAs CyMMBI, IPOU3BEACHHUS,
YaCTHOTO U KOMITO3UIIMU (HYyHKLIUH

130 IIpousBoaHas CyMMBI, IPOU3BEICHHUS,
YaCTHOTO U KOMITO3UIIMU (QYHKIUH

131 KonTtponsHas padota: "[IpouszBoanas”




132 [ToBTOpEHue, 06001IeHNE, CHCTEMATH3AIUS 1
3HaHui: "YpaBHeHus"
133 [ToBTOpenue, 06001IeHNE, CHCTEMAaTH3aIUs 1
3HaHui: "Oyakumun"
134 Wrorosas koHTposibHas paboTa 1 1
135 HroroBast KOHTpOJBbHAS padoTa 1 1
136 HOBTOPCHI/IG, 000011eHHe, cCUCTEMATHU3AIUS 1
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 136 10

[TPOTPAMME
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