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MNOACHUTEJIBHASA 3AIINCKA

VYueOHblii Kypc «AnreOpa W Havalla MaTeMaTHUECKOTO aHallM3a» SBISETCS OJHUM H3
Haubosee 3HAUYMMBIX B IPOrpaMMe CpelHero oOiiero oOpa3oBaHUs, MOCKOJIBbKY, C OJHOMI
CTOpPOHBI, OH oOOecrne4ynBaeT WHCTPYMEHTAJIbHYIO 0a3y Uii H3Y4YeHHs BCEX ECTECTBEHHO-
HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (pOpMHUpPYET JIoTHYEeCKOe M abCTPaKTHOE MBIIIICHUE
o0y4aromuxcsi Ha ypOBHE, HEOOXOIMMOM Uil OCBOCHHMS HH(OPMATHKH, OOIIECTBO3HAHMS,
UCTOPUH, CIIOBECHOCTH U JpPYyruX JUCHMIUIMH. B pamkax pmaHHOro y4deOHOro Kypca
oOydaronuecsi OBJAJIEBAIOT yYHHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM HayKH, KOTopas
dbopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMaTUYIECKOU opme.

VY4eOHbIit Kypc anreOppl W Hadal MaTeMaTHYECKOTO aHAIM3a 3aKJIaJbIBACT OCHOBY IS
YCIEIIHOTO OBJIAJCHUS 3aKOHaMU (PU3UKHU, XUMHH, OWUOJOrMH, TOHUMAaHHUS OCHOBHBIX
TEHACHIIMIA pPa3BUTHS AKOHOMUKH M OOLIECTBEHHOW J>XW3HHU, IMO3BOJISIET OPUEHTHPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOIB30BATH MX IS
JTAIBHEWINET0 o00pa3oBaHWs W B IIOBCEIHEBHON JKM3HM. B TO ke Bpemsl OBJIaJeHUE
a0CTPaKTHBIMHU U JIOTUYECKH CTPOTUMHU KOHCTPYKLHUSMHU aireOpbl ¥ MaTeMaTHYECKOrO aHaIHn3a
pa3BUBAaeT YMEHHE HAaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH, JIOKa3bIBATh
YTBEPKACHHSI C MOMOIIBI0O UHIYKIIMH U PACCYkAaTh NEAYKTUBHO, HCIOIB30BaTh 00O0IICHUE U
KOHKpEeTH3alulo, a0CTparupoBaHUE U aHAJIOTHUI0, (OPMUPYET KPEaTUBHOE M KPUTHUYECKOE
MBIILUICHHUE.

B xone m3yuenus ydeOHoro kypca «AnreOpa ¥ Hayala MaTEeMaTUYECKOTO aHAJIM3a»
oOyyarolmuecsi TMOJy4aloT HOBBIM ONBIT pelleHHs NPHUKIAJHBIX 3aJad, CaMOCTOSTEIbHOIO
MOCTPOCHUS MaTeMaTHYeCKUX MOJIENed peallbHbIX CUTYyallud, WHTEPHIpPETAluu MOJyYEHHBIX
peLIeHNH, 3HAaKOMSTCS ¢ NMpUMEpaMU MAaTeMaTUYEeCKHX 3aKOHOMEPHOCTEH B MPUPOJE, HAyKe U
HCKYCCTBE, C BBIIAIOIMMUCS MaTEMATUYECKUMU OTKPBITHSIMUA U UX aBTOPAMH.

VYueOHbllt Kypc 007aJaeT 3HAYUTEIbHBIM BOCHHMTATENIBHBIM MOTEHIIMATIOM, KOTOPBIH
peanu3yercss Kak uyepe3 ydeOHbIH Marepuall, CIocoOCTBYIOUUN (OPMUPOBAHUIO HAYYHOI'O
MHUpPOBO33pEHHUs, TaKk MW uepe3 cnequpuky ydyeOHOM  JesaTenbHOCTH, Tpedyromei
IPOJODKUTENPHON  KOHUEHTPAallMM  BHUMAaHMs, CaMOCTOSTENBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a IOJIY4YECHHBIN pe3yNbTar.

B ocHoBe Meronuku oOyueHus anreOpe W HauyajgaM MaTeMaTHYECKOTO aHaiu3a JIEKHUT
JeSTeIbHOCTHBIN MPUHIUI O0yYEHUSI.

B ctpykType yueOHOro Kypca «Anredpa 1 Hayajga MaTeMaTUYeCKOro aHAJIN3a» BBIIACICHbI
CIIEYIOIIME COAEPKATENBHO-METOAUYECKHE JUHUM: «Uucina U BblUUCICHUS», «DYHKIMM U
rpadukmny, «YpaBHEHUS U HEpaBEHCTBa», «Havama maTemaTH4eckoro aHanusa», «MHoOkecTBa 1
Joruka». Bce OCHOBHBIE cOnEp)KaTEIbHO-METOAWYECKUE JIMHUM H3Y4aroTCsl Ha MPOTSHKEHUU
JBYX JIeT oOy4eHMs Ha ypOBHE CpPEIHEro o0Iero oOopa3oBaHMs, €CTECTBEHHO IOMOJHSIS IPYTr
Jpyra M TOCTENEHHO HAaCHIIAsACh HOBBIMH TeMaMH U paszjaenamu. JlaHHbIM y4eOHBIH Kypc
ABIIIETCS. WHTETPaTUBHBIM, IIOCKOJIBKY OOBEAMHSIET B ce0e coJep)kaHue HECKOJIbKHX
MaTeMaTUYeCKUX AMCLUUIUIMH, TaKUX Kak anredpa, TPUrOHOMETpHs, MaTeMaTHUYeCKUH aHalus,
TEOpHsl MHOXKECTB, MaTreMaTrhyeckas joruka u gpyrue. [lo Mepe Toro kak oOydaromruecs
OBIIICBalOT BcE Oojiee MIMPOKUM MAaTEMaTHMYECKHM allapaTroM, y HHX I[OCIeI0BaTEIbHO
dbopMupyeTcsi U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKYl0 MOJIeNb pPeaJbHOM
CUTyalluu, MPUMEHATh 3HAHUS, MOJYYCHHBIE NMPU H3YyUYEHUU Y4eOHOTo Kypca, sl pelieHus
CaMOCTOSITENIEHO C(POPMYTUPOBAHHON MaTeMaTHYECKOM 3adaud, a 3aTeM HHTEPIPETUPOBATH
CBOM OTBeET.



CogepxxarenpHO-MeTOIMYECKass  JUHUSA — «Yucna W BBIYMCIICHMS» — 3aBEpLIAECT
(dbopMUpOBaHNE HABBIKOB HCIIOIH30BAHUS JCHCTBUTEIBHBIX YHUCEN, KOTOpOE OBLIO HAYaTO Ha
ypOBHE OCHOBHOTO 00IIero oopazoBanus. Ha ypoBHe cpeaHero odmiero oopasoBaHusi 0codoe
BHUMaHue yaemnseTcss GOpMHUPOBAHUIO HABBIKOB PAIlMOHAJBHBIX BBIYMCICHUH, BKIIOYAIOUINX B
ce0sl CIONb30BaHUE PA3TUYHBIX (OPM 3aIUCH YHCIa, YMEHHE AeNaTh NMPUKUIKY, BBIIOIHATH
npUOIMKEHHBIC BRIYUCIICHUS, OIICHUBAThH YHMCIIOBBIC BRIPAKEHUs, pab0oTaTh C MAaTEMAaTUICCKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYyYarOIIMMCsi MHOXECTBAa HATYypaJIbHBIX, IIEJIBIX, PAllUOHAIBHBIX U
JIEMCTBUTENIbHBIX YHMCEJ JOIMOIHSAOTCS MHOKECTBOM KOMIUIEKCHBIX ducel. B KaxaoMm H3 3TUX
MHO’KECTB PacCMaTPUBAIOTCSA CBOWCTBEHHBIE €My cliellM(pUUecKHe 3a1a4u U ONepalliu: JeIeHne
HAIEJIO, OMNEPUPOBAHWE OCTATKAMH Ha MHOXKECTBE IICNIBIX 4YHCEN, OCOOble CBOMCTBa
paloHaTbHBIX U UPPAIMOHATBLHBIX YUCEN, apu(PMETUYECKUE OIEepaluy, a TakKe H3BICUYCHUE
KOpHSL  HAaTypaJIbHOW  CTENIEHM Ha MHOXECTBE KOMIUIEKCHBIX uucen. bnaronpaps
MOCJIEIOBATEIbHOMY  PAaCIIMPEHHUIO Kpyra MCHOJIb3yeMbIX YHUCE W 3HAKOMCTBY C
BO3MOXKHOCTSIMHU UX MPUMEHCHHSI 1Tl PEIICHUS PA3IMYHBIX 33729 (popMHpyeTCs MpeaCcTaBlIeHUE
0 €IMHCTBE MAaTEMATUKH KaK HAYKH U €€ POJIM B IIOCTPOCHUH MOJIEJIEH pealbHOrO MUPA, IIIMPOKO
UCIOJNIB3YIOTCSI 0000IIeHIE U KOHKPETU3aIHSI.

Jlunus «YpaBHEHUS U HEPABEHCTBA» pPeaJM3yeTCsl Ha MPOTSIKEHHH BCETO OOY4YEeHHs Ha
YpPOBHE CpelHero oOmero o0pa3oBaHUs, IOCKOJIbKY B KaxiaoMm pazzaene I[IporpamMmbl
IIPElyCMOTPEHO PEILLIEHUE COOTBETCTBYIOIMX 3ajad. B pe3ynbrare oOydaromyecs OBJaJ€BatOT
pa3IMYHBIMM ~ METOAAMHU PEIICHUS palUOHAIbHBIX, HWPPALMOHAIBHBIX, OKA3aTEJIbHBIX,
Jorapu(pMUUECKUX U TPUTOHOMETPUUYECKUX YPaBHEHHI, HEPABEHCTB M CHUCTEM, a TaKXKe 3aj/ad,
coaepxammx mapaMmerpsl. [lomydeHHbIE YMEHMsI MIMPOKO HMCHOJIB3YIOTCS TPH HMCCIEIOBAHUU
(GYHKIMA C TOMOIIBIO TPOU3BOIHOM, MPY PEIICHUH MPUKIIAIHBIX 33/1a4 U 3a7a4 Ha HAXOXKJIECHUE
HauOOJBIINX U HAMMEHbITUX 3HaYeHui GyHKiuu. [lanHas comepikarenbHas TUHUS BKIIOYAET B
cebst Takke (GopMUPOBaHHWE YMEHHUH BBIMONHATH pacu€Thl Mo (opmynamM, MpeodpazoBaHUs
palMoOHAIBHBIX, UPPAMOHATHHBIX M TPUTOHOMETPUUYECKUX BBIPAKEHUN, a TAK)KE€ BBIPAKCHUH,
colepxammx creneHn u Jjorapudmel. bmaromaps u3ydeHuio anredpandeckoro marepuana
MPOUCXOIUT JalibHEllliee pa3BUTHE AaNTOPUTMHUYECKOTO U aOCTPAaKTHOTO  MBIIICHUS
oOydaromuxcsi, GOPMHUPYIOTCSI HABBIKU JCTYKTHUBHBIX PACCYKICHHH, pabOThl ¢ CUMBOJbHBIMU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEW M 3aBUCHMOCTEH B BUJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeiaraet 3QpGeKTUBHBIE HHCTPYMEHTHI JIJIS1 PEIICHUS MPAKTHYECKUX U €CTECTBEHHO-
Hay4YHbIX 33]1a4, HaIJISIIHO JIEMOHCTPUPYET CBOU BO3MOXKHOCTHU KaK SI3bIKa HAYKH.

CogepxarenpHo-MeToanYecKass TUHUS «DyHKIMU U TpaduKU» TECHO MEpeIuieTaeTcs C
JpYTUMH  JUHUSAMH  y4eOHOTO  Kypca, TIOCKOJIBKY B  KAaKOM-TO CMBICIE  3a1aéT
MOCJIEIOBATEILHOCTh ~ M3YYEHHUs1  Marepuana. V3ydeHue  CTEnmeHHOH, IOKa3aTelIbHOM,
norapu(pMHUECKON U TPUTOHOMETPUYECKUX (YHKIUH, UX CBOMCTB U rpadMKOB, UCIIOIb30BAHNE
GyHKIUE Ui pelieHusl 3a7ad W3 JPYTUX YYeOHBIX MPEAMETOB U PEATbHON JXU3HU TECHO
CBSI3aHO KaK C MaTEMaTHYECKMM aHAJIM30M, TaK M C pElIeHWEM ypaBHEHUHW W HepaBeHCTB. [Ipu
9TOM OOJBIIIOE BHUMAHHME yAeIseTcs (OPMUPOBAHUIO YMEHHsI BBIpaXKaTth GopMyIaMu
3aBUCHUMOCTH MEX]Y pa3IUnYHBIMUA BETUYMHAMH, UCCIEAOBATh MOJYY€HHbIE (YHKIIHH, CTPOUTH
ux rpaduku. Matepuan 3TOH cCoJepKaTeNbHOM JIMHUM HAaLENeH Ha pPa3BUTHE YMEHUH U
HABBIKOB, MO3BOJIAIOIIMX BbIpaKaThb 3aBHUCHUMOCTH MEXAY BEJIMYMHAMM B pa3Iu4HON (opme:
aQHAJTMTUYECKOM, Trpaduyeckod U CIIOBeCHOHM. Ero wu3ydeHwe CrmocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTH K  OOOOMICHMIO W  KOHKPETHU3alluH,
HCIIOJIb30BAaHHUIO aHAJIOTUH.



CopepxarenbHas nuHusa «Hagana matreMaTnyeckoro aHajan3a» MO3BOJIAET CYHIECTBEHHO
pacIIMpUTh KPYI KaK MaTeMaTUYCCKUX, TaK M MPUKIAAHBIX 33134, JOCTYIHBIX O0YJYarOIIUMCS,
TaK KakK y HHUX IMOSBISETCS BO3MOKHOCTh CTPOUTH IPapUKHU CIOKHBIX (DYHKIUH, OMPEACNIATh X
HauOOJIbIIME U HAUMEHbBIINE 3HAYEHUS, BBIYUCIATD IIoM@aan Guryp u oObEMBI Tel, HaXOIUTh
CKOPOCTHM U YCKOpeHHs mpoueccoB. JlaHHas coaepkaTelibHasg JIMHUS OTKPBIBAECT HOBBIC
BO3MOKHOCTH IIOCTPOCHHUS MATEMaTHYECKUX MOJEJIEeH pealbHbIX CHUTYyaluii, MO03BOJSET
HaxXOJIUTh HaWJIydllee pelIeHHWE B NPUKIAJAHBIX, B TOM YHCIE COI[MATbHO-2KOHOMHYECKHX,
3aJayax. 3HAKOMCTBO C OCHOBAaMH MAaTEMaTHMYECKOIO aHaliu3a CIOCOOCTBYET pPa3BUTHUIO
abcTpakTHOrO, (HOPMATBLHO-IOTHYECKOTO0 U KPEaTUBHOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUM
pacro3HaBaTh MPOSBICHUS 3aKOHOB MAaTeMaTUKH B HayKe, TEXHUKE U UCKyccTBe. OOydaromuecs
Y3HAIOT O BBIJAIOIIUXCS PE3yJIbTaTax, MOJYyYEHHBIX B XOJI€ PA3BUTHUSI MATEMaTUKHU KaK HAyKH, U
00 UX aBTOpax.

CopepxartenpHO-MeTOANYECKAsE JHHUS «MHOXECTBa U JIOTHKa» BKIIOYaeT B cels
AJIEMEHThl TEOPUU MHOXKECTB W MaTeMaTHYECKON JIOTUKH. TeopeTHKO-MHOKECTBEHHBIC
MIPEACTABJICHUS MPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTEMaTHKH W MpeyiaraloT HamOoJsiee
YHHUBEpPCAJIbHBIA SI3bIK, OOBEAMHSIONIMI BCE pa3felibl MaTeMaTUKH W €€ MPUIOKEHHH, OHU
CBSI3BIBAIOT pa3Hble MaTEMaTUYECKHE TUCIUIUIMHBI U UX TPUIIOKEHUs B efuHoe 1enoe. [loatomy
BOXHO JaTh BO3MOXXHOCTh OOy4aromeMycs TMOHHUMaTh TEOPETUKO-MHOKECTBEHHBIM SI3BIK
COBPEMEHHON MaTeMaTHKM M HCIOJIb30BATh €r0 Il BBIPAXKEHHS CBOMX MbICie. [pyrum
BaXHBIM IPU3HAKOM MaTEMaTHKW KaK HAyKH CJIeIyeT MPHU3HATh CBOWCTBEHHYIO €i CTPOroCTb
000CHOBaHMN ¥ CJEIOBaHHE OMpEeACNEHHBIM TpaBUIaM [OCTPOCHHS JOKa3aTelbCTB.
3HaKOMCTBO C DJIEMEHTAMU MaTEMaTUYeCKOW JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO
MBIIUICHUST O0YYaIOIINXCS, TTO3BOJISIET UM CTPOUTH CBOM PACCYXKJIEHUSI HA OCHOBE JIOTUYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUYECKOTO MBIIILIICHUSI.

B yuebHom kypce «Anrebpa W Hayala MaTeMaTUYECKOTO aHalM3a» TMPUCYTCTBYIOT
OCHOBBI ~ MAaTEMaTHYECKOTO  MOJCIMPOBAHUSA, KOTOpPbIE  MPHU3BAaHBI  CIOCOOCTBOBATH
(GOpMHUPOBAHUIO HABBIKOB TOCTPOCHHUS MOJIEJIEH peaTbHBbIX CHUTYallUid, HUCCIEIOBAHUS STUX
MoJieJiell ¢ TOMOIIBI0 ammapara anreOpsl W MaTeMaTHYeCKOro aHaiu3a, HWHTEpHpeTaruu
MOJIYYEHHBIX pe3yibTaToB. Takue 3aJaHusl BIUIETEHbl B KaXKIbI W3 Pa3/ieJOB MPOTrpaMMBlI,
MOCKOJIBKY BECh MaTepuall yueOHOTO Kypca HIMPOKO HCTOIB3YeTCs NIl PEIICHUS MPUKIATHBIX
3amau. [lpu pemieHMH peaNbHBIX TMPAKTHYECKUX  3a7ad  OOydJaroniuecss pa3BUBAIOT
HAOIOIaTEIbHOCTh, YMEHHUE HAXOIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIOIB30BATh
aHAJIOTHIO, 0000IaTh M KOHKPETH3UPOBaTh MpoOiemy. JledareapbHOCTh MO (HOPMHPOBAHHIO
HABBIKOB PEIICHHS MPUKIIATHBIX 33/1ad OPTaHU3yeTCs B TIPOIIECCEe U3YUCHUS BCEX TeM yueOHOTO
Kypca «AnreOpa 1 Hayajla MaTeMaTUYECKOTO aHATTU3ay.

Ha usydenue yueOHOro Kypca «Anredpa u Hadyajga MaTeMaTUYECKOTO aHAIN3a» OTBOJAUTCS
272 ygaca: B 10 xmacce — 136 yacoB (4 uvaca B Heneno), B 11 kmacce — 136 ygacoB (4 gaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yucia ¥ BLIYMCICHHA

Panmonanbubie uncna. OOBIKHOBEHHBIE U JIECSTUYHBIE JPOOHU, MPOILEHTHI, OECKOHEUHBIE
nepuoauieckue apobu. Ilpumenenue apoOeil ¥ MPOLEHTOB Ui pEIICHHs MPUKIaTHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUHN U peaTbHON KU3HHU.

JelicTBuTenpHble yKcaa. PanMoHanbHble W MppalMOHaNbHBIE uucia. Apudmernueckue
ornepauuu ¢ JCHCTBUTEIBHBIMHU 4YHCIaMH. MOAyiab NEHCTBUTEIBHOIO YHMCIA U €ro CBOWCTBA.
[TpuOn>kEHHbIE BBIUMCIIEHUS, IIpaBWJIa OKPYIJIEHMs, MPUKHUJIKA U OLEHKa pe3ysbrara
BBIYMCIICHUM.

Crenenb ¢ nenbM nokasateneM. bunom Herotona. Vcnonb3oBanue noaxossieit popmbl
3alACU AEUCTBUTEIBHBIX YUCEI Ul PELICHUS IPAKTUYECKUX 3374 U IIPEJICTaBICHNS JaHHBIX.

ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHHU U €ro CBOMCTBA.

CremneHp ¢ palMOHAJIBHBIM IOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JIEHCTBUTEIbHBIM
IIOKA3aTeJIEM.

Jlorapudm umncna. CoiicTBa jgorapudma. JlecaTuuHble U HaTypalibHbIE JIOrapu(MBbI.

CuHyc, KOCUHYC, TaHI€HC, KOTAHI'€HC YHMCJIOBOIO0 aprymMeHTa. ApKCHUHYC, apKKOCHHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHHUs M HEPABEHCTBA

ToxnecTBa W TOXIECTBEHHble MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPaBHEHUS.
PaBHOCWIIBHBIE ypaBHEHUS U ypaBHEHM-CIIeICTBU. HepaBeHCTBO, penieHne HepaBeHCTBA.

OcHOBHBIE METO/IbI PEIICHUSI LENbIX U IPOOHO-pAIMOHATIBHBIX YPAaBHEHUN M HEPABEHCTB.
MHorousnessl OT OJHOM NEpeMEHHOH. JleneHue MHOroudjgeHa Ha MHOTOUYIEH C OCTATKOM.
Teopema be3y. MHorousnens! ¢ nensiMu kodpduuuentamu. Teopema Buera.

[TpeoOpa3zoBaHs YMCIOBBIX BBIPAXKEHUM, COIEPIKALINX CTENEHH U KOPHH.

UppanuonaneHble  ypaBHeHUS. (OCHOBHBIE METOAbl PEUIEHHMS] HPPaALUOHAIBHBIX
YpaBHEHUM.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS IT0KA3aTEIbHBIX YPABHEHUI.

[Tpeobpa3zoBanue BbIpaKeHHM, ColepKalIiX Jorapudmal.

Jlorapudmuueckue ypaBHeHUS. OCHOBHBIE METOJBl pELIEHUS JIOTapu(PMUUIECKUX
YpaBHEHUM.

OcHoBHBIE TpUroHOMeTpudeckne (opmynsl. [IpeoOpa3oBaHue TPUTOHOMETPUUECKUX
BBIPAKEHUI. Pelllenre TpuroHoMeTpu4ecKux ypaBHEHHM.

Pemenne cucreMm IMHEWHBIX ypaBHEHMH. MaTpuiia CUCTEMBI JIMHEWHBIX YpaBHEHHU.
Onpenenurens MaTtpuipl 2X2, €ro T€OMETPUYECKUH CMBICI U CBOMCTBA, BBIYHMCIEHHUE €T0
3HAUEHUs, IPUMEHEHNUE ONPENEIUTENS IS PEILIEHUsI CUCTEMBI JIMHEWHBIX YpaBHEHUH. Pemenne
MPUKIIAHBIX 3a/1a4 C IOMOIIBIO CUCTEMBI JIMHEWHBIX ypaBHEHMI. McciiemoBanne MoCTpOCHHON
MOJIEJIN C TOMOIIBIO MATPHUI U ONIPEACIIUTEIEH.

IlocTpoeHrne MareMaTHYEeCKUX MOJENIEH peaJbHOM CUTYallUH C IOMOILBI) YPaBHEHUH U
HepaBeHCTB. IIpuMeHeHHne ypaBHEHUN M HEPAaBEHCTB K DPELIECHUI0 MaTEeMaTHMUYECKUX 3adad U
3a/1a4y U3 pa3InIHBIX 00JIaCTEH HAYKU U PeaIbHON KU3HH.

DOyHKIUM 4 rpadpuKu

OyHKIMs, crnocodbl 3amaHus (QyHKuuu. B3anmmuo obOpatsblie (yHkiun. Kommosuius
¢bynkuuit. ['paduk pynkuuu. DnemMeHTapHbIe Ipeodpa3zoBaHus TpapuKoB (yHKIIMHA.



OO6nacth onpeeneHns 1 MHOXKECTBO 3HaueHnd ¢GyHkumu. Hymu ¢ynknuu. [TpomexyTku
3HaKonocTostHCcTBA. YETHbIe M HeuéTHble QyHKuMU. [lepmommueckue ¢ynkumu. [IpomexyTku
MOHOTOHHOCTH (pyHKIIMU. MakcuMyMbl U MUHUMYMBI (yHKIMU. Hanbombiiee U HauMeEHbIIEe
3HaYeHUS PYHKIIMH HA TIPOMEXKYTKE.

Jluneitnasi, kBaApaTU4HAsA U IPOOHO-TMHEHHAS PYHKIIMU. DIIEMEHTapHOE UCCIIEOBaHUE U
MOCTPOCHUE UX TPAPHKOB.

Crenennass QpyHKIHS ¢ HATypalbHBIM M IEJBIM MOKa3zareiaeMm. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHsS n-0il cTenmeHu Kak (pyHKUHMHM OOpaTHOW CTENEHU C HATypalbHBIM
MIOKa3aTeJIEeM.

[Toka3zarenpHas U Jorapudmuueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonp3oBanue
rpadukoB QPYHKIMINA IS pEIICHUs] ypaBHEHUH.

TpuronomeTpuyeckass OKpPYXHOCTb, ONpPEIEICHHE TPUTOHOMETPUUYECKUX (PYHKIUN
YHMCJIIOBOI'O apIyMEHTA.

OyHKIUOHATIBHBIE 3aBUCUMOCTH B PEaJbHBIX MPOIEeccax U sBICHUSIX. [ paduku peabHbIX
3aBUCHMOCTEH.

Hayana maTemMaTn4yeckoro aHajamsa

[TocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUs MOCIE0BaTeNbHOCTEH. MeTo1 MaTeMaTH4eCKOn
UHAYKIUU. MOHOTOHHBIE M OTpPaHUYEHHBbIE MOCIEA0BaTENbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHaJIM3a KaK aHajln3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckas U reoMeTpuueckas  mporpeccud. beckoHeyHo — yObIBaromias
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO YOBIBAIOILIEH I'€OMETPHUECKONW MPOrpecCUi.
JIMHENHBI M AKCHOHEHUUAIbHBIM pocT. Yumcino e. dopMyrna CIOXKHBIX MPOLEHTOB.
Hcrionbs30BaHne NPOTPECCUN ISl pELIEHUS PEAVIBHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBuble (yHKIMH W WX cBOWCTBA. TOUkM pa3pbiBa. ACHUMOTOTHI TpaduKOB
¢dbynknuii. CBoiicTBa (YHKIIUN HENMPEpBIBHBIX HA OTpe3ke. MeToJl WHTEPBAJIOB I PEIICHUS
HepaBeHCTB. [IprMeHeHne CBOMCTB HEeNPephIBHBIX (YHKIIUM JIsl peIIeHUs 3a/1a4.

[lepBas u BTopas npousBoHbie GyHKIMH. OnpenesacHue, TeOMETPUISCKUN U GU3NIECKUN
CMBICT POU3BOAHON. YpaBHEHUE KacaTeNbHOU K rpaduKy QyHKIHH.

[TpousBoaHbIe dreMeHTapHbIX QyHKIUN. [Ipon3BoaHAsS CyMMBI, TPOU3BEICHHS, YACTHOTO
Y KOMIO3UIIMU QYHKIUH.

MHo:xecTBa M JIOTHKA

MHOXecCTBO, Oomnepaly HajJ MHOXECTBaMU M UX CBOMcCTBa. /uarpammel Ditnepa—Benna.
[IpuMeHeHne TEeOPEeTHUKO-MHOKECTBEHHOIO amnmnapara JJis ONUCAaHUS PEabHbIX MPOLECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YyUeOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTUYecKoro  oOBeKTa,  CJENCTBUE,
JI0Ka3aTelIbCTBO, PABHOCUJIbHBIE YPABHEHUSI.

11 KUIIACC

Yuciaa 1 BLIYHCTICHUS

Harypanbabie u mensle uucna. [IprumeHeHHME NPU3HAKOB JEIMMOCTH LEIBIX YHCEll,
HanOonbImi o0mui nenutens (nanee — HOJl) u Haumensiee obmee kpatHoe (manee — HOK),
OCTaTKOB MO MOAYJII0, airopuT™Ma EBKIKMIa 7151 penieHus 3aa4 B LEJIbIX YHCIaxX.

KommiekcHpie uncna. AnreOpandeckas W TPUTOHOMETpPHYECKass (OpPMBI  3aluCcH
KOMIUIEKCHOTO 4YuCiIa. ApupMETHYECKHE ONEpalud ¢ KOMIUIEKCHBIME unciamu. M300paxkeHue
KOMIUIEKCHBIX YHMCET HA KOOpAUHATHOH IockocTu. Popmyna Myaspa. KopHu n-oii ctenenu u3



KOMIUIEKCHOTO 4ucna. [IpuMeHeHHe KOMIUIEKCHBIX 4YHCeNl [Js pelieHus (GU3MYecKux u
FeOMETPUUYECKUX 3a/a4.

YpaBHeHusI 1 HEPaBEeHCTBA

Cucrema 1 COBOKYITHOCTb YPABHEHUI U HEPABEHCTB. PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-
ciencTBus. PaBHOCUIIbHBIE HEPABEHCTBA.

OT16op KOpHEH TPUTOHOMETPUUECKUX YpPaBHEHUH C IOMOIIBIO TPUTOHOMETPUUYECKOM
OKPY’KHOCTH. Perienue TpuroHoMeTpu4eCKuX HEPaBEHCTB.

OcHOBHBIE METO/IbI PEILIEHUs TOKA3aTEIbHBIX U JIOrapu(pMUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPAIIUOHAJIBHBIX HEPABEHCTB.

OcHOBHBIE =~ METOABl  PELIEHUS CUCTEM U  COBOKYIHOCTEH  PallMOHAJIbHBIX,
UppaMOHATIBHBIX, TOKA3aTENbHBIX U JIOTapU(PMUUECKUX YPaBHECHUH.

VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamH.

[IpuMeHeHre ypaBHEHUN, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEMAaTHYECKUX 3a1ad U
3aJa4 M3 Pa3MYHBIX OOJIACTeH HAayKHM M pPEATbHOH JKW3HM, WHTEPIPETALHUs IOTyYeHHBIX
pe3yabTaToB.

DOyHKIUH U rpauKu

I'paduk kommosunun QyHkuuii. I'eomerpudeckue oOpasbl ypaBHEHHI U HEPaBEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpapuKH.

['padmyeckue MeTONbI pEIICHUS YpaBHEHUN H HepaBeHCTB. [paduueckue MeToabl
pelIeHus 3a/1ay ¢ mapaMeTpaMu.

Ucnonbs3zoBanue rpadukoB (QPyHKIUN 7 HCCIEIOBAHUSA TPOILIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYruX yUeOHBIX MPEAMETOB U pealbHON KU3HU.

Hauvana maTemMaTnueckoro anajamsa

[TpuMeHeHne MPOU3BOAHOM K UCCIEI0BaHUIO (PYHKIIUH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenne HanOobIIero 1 HAMMEHBIIIETO 3HAUYEHUN HEMTPEPHIBHON (DYHKITMM Ha OTPE3KE.

IIppuMeHeHre NPOM3BOMHOM JUIS HAXOXKJICHHS HAWIYYIIErO pPEIICHUS B IPHUKIAJIHBIX
3ajadax, JJI OIpENeNIEHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3aJdaHHOro (opMyiaod win
rpauKoMm.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO MepBo0oOpa3HbIX. [lepBooOpaszHbie AMeMEHTapHBIX
byuknuii. [IpaBuina HaxoXAEHUS IEPBOOOPA3HBIX.

Wuterpan. I'eomeTpruueckuii cMplica MHTErpana. Berunciaenue onpenenéHHOro nHTerpana
no ¢popmyine Hetorona-Jleitbuuna.

[IpumeHeHue uWHTerpana JUisli HAXOXKAEHUS IUIOU[aJeld IJIOCKUX @uryp u o0BbEMOB
F€OMETPUUYECKUX TEJ.

[Tpumeps! pemennit AuddepeHnrnanbHbIX ypaBHeHHH. MaTeMaTHuecKoe MOJIEIMPOBaHUE
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU(PepeHIINaTbHBIX YPaBHEHUH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA VYYEBHOI'O KVYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM YPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpaaaHCKOro BOCIUTAHMS:

c(hOPMUPOBAHHOCTh TPAKIAHCKOW TMO3MIIMM  OOydYaroIIerocss Kak aKTHBHOTO |
OTBETCTBEHHOI'O HWJIE€HAa POCCHUHCKOro OOIeCTBa, MPEICTABICHHE O MaTEMaTUYECKHX OCHOBAX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHH, NPOLEAYp TIpakJIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U JAPYroe), yMEHHWE B3aUMOJICWCTBOBATH C COIMAIBHBIMH WHCTUTYTAMHU B
COOTBETCTBUU C UX (PYHKITUSMHU U HA3HAUCHUEM,;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON MICHTHYHOCTH, YBAXKEHUS K MPOILIOMY U
HACTOAILLIEMY POCCUUCKOM MAaTreMaTUKH, LIEHHOCTHOE OTHOILICHUE K JOCTHKEHUSIM POCCHUUCKHX
MaTeMaTUKOB M POCCUMCKON MAaTeMaTHYECKOW IIKOJIbI, MCHOJIb30BAHUE ITUX JOCTH)KECHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHWE  JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, 3THUYECKOTO MOBEICHHUSI, CBI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTH>KEHUN HAyKuM U AESTENbHOCThIO YUYEHOI'O, OCO3HAHME JMYHOIO BKJIaJa B MOCTPOEHUE
YCTOHYMBOTO OyIyIIEro;

4) 3cTeTUYECKOr0 BOCTIMTAHMSI:

ACTETUYECKOE  OTHOLIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, peHIeHHWH, pacCyXIeHUH, BOCIHPHUUMUYUBOCTh K
MaTE€MaTUYECKUM acleKTaM pa3ju4YHbIX BUJIOB UCKYCCTBA;

5) pu3uveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MAaTEMaTHUECKUE 3HAHUSI B HHTEPECax 3JI0pPOBOTO
u Oe3omacHOro obpasa >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO (370pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PEryNsapHas (U3HUecKas aKTUBHOCTB),
(bu3HIEeCcKOe COBEPIIICHCTBOBAHUE TTPH 3aHSITHIX CIIOPTHBHO-030POBUTEIHHON IEATETLHOCTHIO,

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTH K TPYNy, OCO3HAHUE IICHHOCTH TPYIO0JI00Us, HHTEpEC K pa3iuuHbIM cdepam
npo(hecCHOHANBEHOM JESITeNTbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMHU, YMEHHE
COBEpINaTh OCO3HAHHBIA BBHIOOp Oynymied mpodeccut W pearn30BBIBATH COOCTBEHHBIC
KU3HCHHBIC TUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MATEMAaTHYECKOMY OO0Opa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HaNlpaBIe€HHOCTH;

7) IKOJIOrM4€eCcKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh JKOJIOTMYECKOW KYyJIbTYphl, TOHUMAHWE BIUSHHUSI COIHMAIBHO-
SKOHOMHUYECKUX TIPOLIECCOB HA COCTOSIHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
I00ANFHOTO — XapakTepa  JKOJOTMYECKHX  MpoOieM, OpHeHTalmus Ha  [PUMCHEHHE
MaTeMaTUYeCKUX 3HAHUW JJIs pelIeHUs 3a7ad B 00JIACTH OKpYKAIOUIeH Cpeibl, TNIAaHUPOBAHUE
MOCTYNKOB M OLIEHKH UX BO3MOKHBIX MTOCIEACTBUM IJISI OKPYXKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOI0 O3HAHMA:



C(OPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKH W OOIIECTBEHHOW MPAKTHKH, TOHUMAHHE MaTEMAaTUYECKOH HAayKH Kak chepsl
YeJI0BEUYECKON JESTENIbHOCTH, 3TANlOB €€ pa3BUTUS U 3HAUMMOCTHU JUIsl pa3BUTHS LIMBUIIM3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MAaTEMaTU4YECKOU KyJIbTYPOH KaK CPEICTBOM IO3HAHUS MUPA,
TOTOBHOCTH OCYILECTBIIATH IPOCKTHYIO M UCCIIEN0BATEIbCKYIO IEATEIbHOCTh MHINBAYaIbHO U

B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

Ba3oBble 1ornyeckue neiicTBus:

BBIABJIATE MW XAPAKTCPHU30BATH CYHMICCTBCHHLIC ITPHU3HAKKW MAaTEMAaTUUYCCKHUX O6”I)€KTOB,
MOHITHUM, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH ONpEAETCHUS TMOHATHUH,
yCTaHABIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(UKALUKA, OCHOBAaHUA [UIsi 00O0OILIEeHUS U
CpaBHEHMS, KPUTEPUHU IPOBOAMMOIO aHAIN3A;

BOCIIPHHUMATh, (OPMYJIHPOBATh W MPeoOpa3OBHIBATH CYKICHHS: YTBEPIUTEIbHBIC U
OTpHUIaTeNIbHbIE, EAMHIYHBIC, YACTHBIE U OOIINE, YCIOBHBIE,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U NPOTHBOpedHs B (akrax,
JaHHBIX, Ha6JIIOI[eHI/I$[X u YTBCPKACHUAX, npeajaratb KpUTCpUun JJIA BBISABIICHUA
3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;

JiefaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOU€HHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0Ka3aTEIbCTBA MAaTEMATUUYECKUX YTBEPKAECHUU (IIpsIMbIE U
OT MPOTUBHOTO), BBICTpAaUBaTh ApPryMEHTAIMIO, IMPUBOAUTH MPUMEPHl M KOHTPIPUMEDHI,
000CHOBBIBATh COOCTBEHHBIE CYXKICHHS 1 BHIBOJIBI;

BbIOMpaTh CHoco® pemieHus YydeOHOW 3adaud (CpaBHHBATh HECKOJIBKO BapUAHTOB
pelIcHuA, BBI6I/IpaTB HauboJee HOI[XOI[SIHII/Iﬁ C y‘IéTOM CaMOCTOATCIIBHO BBIACIICHHBIX
KpUTEPUEB).

ba3zoBble ucciiegoBaTe/IbCKHE 1eHCTBUSA:

HCIIONIb30BATh BOIMPOCHI KaK MCCIEN0BATENLCKUI HHCTPYMEHT MO3HAHUA, POPMYIHUPOBAThH
BONPOCH], (UKCUpYIOIINE MPOTUBOpEUYHE, MpoOJIeMy, YCTaHABIMBATH HCKOMOE M JIaHHOE,
(bopMHUpPOBATH THIOTE3Y, APTYMEHTHPOBATh CBOIO MO3UIINIO, MHEHHE;

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, HCCIIEIOBAaHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYECKOTO OOBEKTa, SBIEHUS, MPOIECCa, BBISIBICHHUIO
3aBUCUMOCTEHN MKy 00BEKTaMH, SIBJICHUSIMHU, TTPOLIECCAMU,

CaMOCTOSITENIbHO (OPMYJIUPOBATh 0000IIEHUSI M BBIBOJBI MO pe3ysibTaTaM IMPOBEAEHHOIO
HAOIIO/IEHUsI, UCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYUEHHBIX PE3yJlbTaTOB, BHIBOJOB U
0000I1IEHHI;

IMPOTrHO3UPOBATE BO3ZMOKHOC PAa3BUTHC IIPOLECCA, @ TAKKEC BbIJIBUT'aTh IMPEAIIOJIOKCHUA O
€T0 pa3sBUTUH B HOBBIX YCIIOBHAX.

Pabora ¢ nnopmanmeii:

BBISBIISITH JePUIUTHI HHPOPMAIINH, JAHHBIX, HEOOXOAUMBIX JJIsI OTBETA HAa BOIPOC U IS
pelIeHMs 3a1a4H;

BbIOMpaTh HMHGOPMALMI0O M3 HCTOYHHUKOB  Ppa3MYHBIX THUIOB, AaHAJIU3UPOBATb,
CHUCTEMaTH3HpPOBaThb M HHTEPIPETUPOBaTh MHMOPMAIMIO PA3IUYHBIX BUAOB U (HopM
MIPE/ICTABIICHHUS;



CTPYKTYpUpOBaTh  HMHGpOpMaLMIO, MPEACTaBIATh €€ B pa3IMuHbIX  (opMmax,
WITIOCTPUPOBATH IpadUuecKy;

OLICHUBATh HAAEKHOCTH HMH(OpPMAIMK 1O CaMOCTOATENBHO  C(HOPMYINPOBAHHBIM
KPUTEPUSM.

KoMMyHUKAaTHBHBbIE YHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCIIPUHUMATh M (OPMYIMPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LIEJISMH
OO0IeHHs, SICHO, TOYHO, TPAaMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaxX, JaBaTb IOACHCHUA II0 XOAY PpClICHUA 3adadd, KOMMCHTHPOBATH HOJIy‘-ICHHbeI
pe3yJbTar;

B XO0JZle 0OCYXIEHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAeMOW TEMBI, IPOOJIEMBI,
pelnraeMoi 3a1auu, BHICKA3bIBATh MJCH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOH
CYKACHUA C CYXIACHUAMH APYIrUX YYaCTHUKOB AHaJIora, O6Hapy)KI/IBaTI> pasiinuue U CXoAaCTBO
MO3HIINH, B KOPPEKTHOU popme HOpMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHUS;

IPE/CTAaBIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIIEPHMEHTa, MCCIEIOBAaHMS, IPOEKTa,
CaMOCTOATENIFHO BBIOMpATh (opMar BBICTYIUICHHS C y4ETOM 33/4a4 NPE3CHTAMH |
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHbIe YHHBepcaJibHble y4eOHbIe 1eiicTBUSA

Camoopranuzanus:

COCTaBJIATh IUIAH, aJIFOPUTM pelIeHHs 3a/auyd, BBIOMpaTh CIOCOO pemeHHs ¢ y4ETOM
UMEIOLINXCS PECypCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATh
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM HH(DOpMaLINKL.

CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJVIEKT:

BJIaJIETh HAaBBIKAMU ITO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX JeHCTBUI
U MBICIUTENbHBIX MPOIECCOB, HUX pPE3ylIbTaTOB, BIAAETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS IPOIIEcca U pe3yibTaTa pelieHus: MaTeMaTHUeCcKoH 3aauu;

IPEIBUIETh TPYAHOCTH, KOTOPHIE MOTIYT BO3HHUKHYTb IIPH PEIICHHH 3a/add, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAaHHBIX, HAMJECHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3ylbTaTa LEIHM M YCJIOBHUSIM, OOBSICHATH MPUYMHBI
JOCTMDKEHUSI WM HEJOCTIKEHHsI Pe3ylIbTaTOB JESATEIbHOCTH, HAXOIUTh OIIMOKY, /1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

CoBMecTHas /1eSITeJIbHOCTD:

MOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThl Ipu
pelieHMH y4eOHBIX 3a/1a4y, NpPUHUMATh IeJIb COBMECTHOM JIeATeNbHOCTH, IUIAHUPOBAThH
OpraHu3allMi0 COBMECTHOM pPabOTHI, paclpeleniTh BUIbl padoT, JOrOBapHBATHCS, OOCYXIATh
MIPOIIECC U PE3YIbTAT paboThl, 00001IaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B IpyNMHOBBIX (opMax paboThl (00CyXkaeHus, OOMEH MHEHHUMH, «MO3TOBbIE
IITYpPMBI» U HWHBIE), BBIMOJHATH CBOIO 4YacTb pabOThl U KOOPAWHUPOBATH CBOM JIEHCTBHS C
JPYTUMH 4JI€HAMH KOMAaHJbl, OLIEHMBATh KAayeCTBO CBOETO BKJIaga B OOLIMI MPOAYKT IO
KPUTEPHSIM, CHOPMYINPOBAHHBIM YYaCTHUKAMH B3aUMOACHCTBUS.

IMPEJIMETHBIE PE3YJIBTATDBI



K xonmy oOyuenus B 10 kiacce oOydaroumuiics TMONYYUT CIEAYIOIIHE TMPEIMETHBIC
pe3ysbTaThl 1O OTIACIBHBIM TeMaM pabodeil mporpaMmbl yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTUYECKOT0 aHAIIU3a»!

Ymucia 1 BbIYUCICHUSA:

CBOOOJHO ONEPUPOBAThH MOHATUSMU: PALMOHAILHOE YHCIIO0, OECKOHEUHAs! TIepUoAnYecKas
IpoOb, MPOIEHTHI, WPPAMOHAIBFHOE YHCIO, MHOXKECTBA PAlMOHAIBHBIX M JACHCTBUTEIBHBIX
qKCcell, MOAYJIb IEHCTBUTEIBHOIO YHCIIA;

NPUMEHSTH IpOOH U MPOLEHTHI JJIsl PEIICHUs IPUKIAIHBIX 334 U3 Pa3IMYHBIX OTpaciei
3HAHUU U peaJbHOU KU3HU;

MPUMEHSATh TPUOINKEHHBIE BBIYHCIICHUS, MPaBUJA OKPYTJICHHUS, NPUKUIKY U OLICHKY
pe3yJibTaTta BEIYUCIIEHU;

CBOOOZHO OMNEpUPOBATH MOHSATHEM: CTENEeHb C IeNbIM TOKa3aTelieM, HCIOJIb30BaTh
NOAXOANIYI0 (OpMY 3alUCH JIEHCTBUTENBHBIX YHCEN JUIsl PEIleHUs MPAaKTHUYECKUX 3a7ad |
IIPEJICTaBICHUS JaHHbIX;

CBOOOHO ONEpPUPOBATH NOHATHEM: apUPMETUUECKUN KOPEHb HATypaJIbHOM CTENEHU;

CBOOOJHO ONEPUPOBATH MOHATHUEM: CTETIEHb C PALIMOHAIBHBIM ITOKA3aTeleM;

CBOOOZHO ONEpUPOBATH MOHATUSAMU: JorapudmM 4Yucia, IECATHYHBIE W HATypajbHbIC
J0TapuQMBbI;

CBOOOJHO ONEpPUPOBATH MOHATHSIMH: CHUHYC, KOCHUHYC, TAHT€HC, KOTAaHIE€HC YHMCIIOBOIO
apryMeHTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAaHT'€HC YHUCIOBOTO apryMeHTa.

YpaBHeHus1 U HepaBeHCTBa:

CBOOOJAHO  ONEpUpPOBaTh  MOHATHSMHU:  TOXJIECTBO, ypaBHEHUE,  HEPaBEHCTBO,
PaBHOCWJIbHBIE YPAaBHEHUS U YPABHEHUS-CIIEICTBUS, PABHOCUIIBHbIE HEPABEHCTBA;

NPUMEHSTh pa3IUYHbIe METOABl PEIICHUS pPAIMOHAIBHBIX U JPOOHO-PAIMOHAIBHBIX
YpaBHEHUH, IPUMEHSATh METOJ] HHTEPBAJIOB ISl PEILIEHUSI HEPABEHCTB;

CBOOOJHO ONEpPUPOBATh MOHATHUAMU: MHOTOUWIEH OT OAHOM IMEPEMEHHOM, MHOTOYJIEH C
HeNbIMU KOO GUIIMEHTaMH, KOPHU MHOTOYIEHa, MPHUMEHSTHh JeJeHHe MHOTro4JieHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera 11 pemenns 3anay;

CBOOOZHO oONEpUpoBaThb NOHSTUAMM: CHCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHla,
OnpeAeuTeNb MaTpulbl 2 X 2 W €ro TeOMETPHUYECKHM CMBICI, HCIOJIb30BaTh CBOWCTBA
onpenenuTens 2 X 2 juisi BBIUUCICHUS €r0 3HAUYEHUs], IPUMEHSITh ONpPEAETUTENH A pelIeHus
CHUCTEMBbI JIMHEHHBIX YpaBHEHUN, MOJAEIHUPOBATH PEAlbHBIE CUTYallUU C MOMOIIBIO CHCTEMBI
JUHEHHBIX YpPaBHEHMH, HCCIEeNIOBaTh IIOCTPOEHHBIE MOJEINW C TOMOUIIbI0 MAaTpull U
oTpeenuTeNel, UHTepIPETUPOBATh MOITYYEHHBIN pe3ylbTarT;

MCIIONIb30BaTh CBOMCTBA JCHCTBHUI ¢ KOPHIMH ISl MPE0oOpa30BaHMsI BBIPAKEHU;

BHITIOJHATh  MPEOOPa3OBaHUS YHCIOBBIX BBIPAKEHUH, COAEpXKAIIMX CTENEHH C
paloHaIbHBIM ITOKA3aTeNIeM;

UCIIONIb30BaTh  CBOWCTBA JIorapu(MoB i  IpeoOpa3oBaHusl  JIOTapU(PMUUYECKUX
BBIPAKECHMUI;

CBOOOAHO  OMEpUPOBaTH  MOHATHSIMH:  HPPANMOHANBHBIE,  [OKa3aTelbHBIE U
JorapuMuUecKue ypaBHEHHMsI, HAXOJUTh WX PELICHHUS C MOMOIIBI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
WJIU OCYILECTBIISISI IPOBEPKY KOPHEH;

NPUMEHATh  OCHOBHBIE  TpUTOHOMETpuYeckue (opMmMyasl Jias  HpeoOpa3oBaHuUs
TPUTOHOMETPUUECKUX BBIPAKEHUM;



CBOOOZHO OMEpPUPOBATh TMOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPUMEHATH
HE00XouMbIe (POPMYIIBI TSl PEILICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHUX YpaBHEHUIA;

MOJICIIUPOBATh PpPEAIbHBIE CUTyallMM Ha S3bIKE aireOpbl, COCTABIATH BBIPAKCHUS,
YpaBHEHHUS, HEPABEHCTBA IO YCIOBUIO 3aJlayd, WCCIIENOBaTh IOCTPOCHHBIE MOJEIH C
MCIIOJIb30BAaHUEM arrapaTa ajareopsbl.

DyHKIUHA U ITPaQUKH:

CBOOOJTHO OMEpPUPOBATh MOHATUAMHU: (DYHKIHSA, CHOCOOBI 3aJaHusl (YHKLIMHU, B3aUMHO
obpatHble (QyHKIUK, KOMIO3ulMs (PyHKIUH, rpaduk (QYHKIUH, BBITOJHATH SJIEMEHTApPHBIC
npeoOpa3oBanusi rpaduKoB PYHKITUH;

CBOOOJTHO ONEpPUPOBATh IMOHATUSAMHU: OOJIACTH ONpPEICNCHHSI M MHOXKECTBO 3HAYCHUU
byHKUIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOZHO OMEpPUPOBATh MOHATUAMU: YETHBIE M HEUYETHBIE (PYHKIHMH, NEPUOAUYECKUE
GyHKIIMM, TPOMEXKYTKM MOHOTOHHOCTH (DYHKIMM, MAaKCUMyMbl M MHUHUMYMBI (YHKIIUH,
HauOOoJIbIIICe U HAMMEHBIIIEEe 3HAaUeHNE (DYHKITUU HA POMEKYTKE;,

CBOOOJTHO OIEPHPOBATH TMOHATHSAMHU: CTENEHHass (DYHKIHMS C HATypaJIbHBIM M LEJIBIM
nokasarenemM, rpaQukK CTerneHHOW (YHKIMH C HATypaJbHBIM U LIEJIBIM IOKa3zaTenem, rpaduk
KOPHSI N-Oi CTENEeHH KaK (PYHKIIMH OOpaTHOW CTENEHH ¢ HATypaJIbHBIM MOKa3aTelNeM;

ONEepPHPOBATh TOHATHAMH: JMHEWHAs, KBaJpaTW4YHAs W JAPOOHO-THHEHHass (QyHKIUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHHUE U TIOCTPOCHUE UX TPa(pUKOB;

CBOOOZHO OMEpUPOBATH MOHATHAMH: TOKa3aTelbHas W jorapudmuyeckas QyHKIUHU, UX
CBOMCTBA U IrpadMKu, UCIIOIB30BaTh UX I'padUKH JUIsl pelICHHs YpaBHEHMIA;

CBOOOJTHO ONEpPUPOBATh TOHSATHSIMU: TPUTOHOMETPHUYECKAs OKPYKHOCTh, OIPENEICHUE
TPUTOHOMETPHUYECKUX (PYHKIUH YHUCIIOBOTO apTyMEHTa;

UCIMOJIb30BaTh Ipaduku (QyHKIMH A7 MCCleA0BaHHUs NPOLECCOB M 3aBUCUMOCTEH Mpu
peLIeHUH 3aJad U3 JPYruX y4yeOHbIX MPEIMETOB M peabHOW KHM3HM, BhIpakaThb (OpMYIaMu
3aBHCUMOCTH MEX/y BeTUUYNHAMH;

Hauana MaTeMaTH4eCKOro aHAJIN3a:

CBOOOJTHO OIEpPUPOBATH MOHATHAMU: apupMeTHdecKas U TeoMeTpuyeckas Mmporpeccus,
0ecKOHEeuHO yObIBarolasi FreOMETpUIEcKasi MPOrPeccHs, TUHEHHBIN U KCIIOHEHIMAIbHBIN POCT,
(dopMyIa CIOKHBIX MPOIEHTOB, UMETh NPEACTABICHNE O KOHCTAHTE;

HCTIOJIB30BAaTh MPOTPECCHH JUTSI PEIICHUS PEATBHBIX 33/1a4 MPUKIAIHOTO XapaKTepa;

CBOOOJTHO ~ ONEpUPOBATH  MOHATHUSAMH:  IOCJEAOBAaTENBHOCTh, CHOCOOBI  3a/aHUS
MOCJIEeI0BATEIbHOCTEN, MOHOTOHHBIE U OIpaHUYEHHBIE MTOCIIEA0BATEIbHOCTH, IOHUMATh OCHOBBI
3apOXKICHHUS] MAaTEMAaTHIECKOTO aHaIM3a KaK aHaIn3a OECKOHEYHO MaJIbIX;

CBOOOJTHO OTIEPHPOBATH MOHATHSMH: HEMpPEpHIBHBIC (YHKIIMH, TOYKH pa3pbiBa Tpaduka
(byHKLIMHU, aCUMIOTOTHI Tpaduka QyHKINH;

CBOOOJTHO OIEpPHPOBATh MOHATHEM: (DYHKIMS, HENpepbiBHAas Ha OTPE3Ke, MPUMEHSTh
CBOICTBa HEMPEePBhIBHBIX (QYHKIIMH JJIsl pelIeHus 3a/1a4;

CBOOOJTHO OTEPUPOBATh TMOHITHUSMHU: TiepBas W BTOpas TPOHM3BOJHBIE (YHKIIHH,
KacaTenbHas K rpaduky QpyHKINY,

BBIYUCIIATh TPOU3BOJHBIE CYMMBI, TPOU3BEICHHS, YaCTHOTO W KOMIIO3UIIMH JBYX
GbyHKIMI, 3HaTh MPOU3BOJHBIC AIEMEHTAPHBIX (PYHKIINIA;

UCIIOJIb30BAaTh T€OMETPUUECKUIN 1 PU3NUECKHUI CMBICI TPOM3BOIHON IS PEIICHUs 3a/1au.

MHuoxecTBa M JIOTHKA:

CBOOOTHO OTIEPHPOBATH MOHATHIMU: MHOXECTBO, OTIEPALIUU HaJl MHOKECTBAMH;



MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aImapar JUisl ONUCAaHUsS pealbHBIX MPOLECCOB
U SIBJIGHUH, IPY PELICHUH 3a/1a4 U3 JPYruX y4eOHBIX MPEIMETOB;

CBOOOJTHO ONEpUPOBATh TMOHATHAMM: OIpEIeNeHHE, TEopeMa, YpaBHEHHE-CIEICTBHE,
CBOWCTBO MaTeMaTU4YEeCKOro OOBEKTa, JO0Ka3aTeJbCTBO, PABHOCWIbHBIE YpPaBHEHUS U
HEPABEHCTBA.

K xonnmy oOyuenus B 11 kJiacce 0Oy4aroIIMiCs MOMYYHUT CIEAYIOIIME INPEIMETHBIE
pe3yJbTaThl 1O OTIACIBHBIM TeMaM pabodeil mporpaMmbl yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTHYECKOTO aHAIIU3a»:

Yucia ¥ BLIYMCIICHUA:

CBOOOJTHO OIEPUPOBATH MMOHATUSAMH: HATypajJbHOE W MEJ0€ YHCIO, MHOXXECTBa
HaTYypaJIbHBIX M LENbIX YHMCEJ, UCIIOIb30BaTh NPU3HAKU AeaumocTtu nenslx yucen, HOJ[ u HOK
HaTypaJIbHBIX YMCEJl AJIs PEeLEHUs 3a7a4, IPUMEHATh alnroput™ EBkinnna;

cBOOOJIHO ONEpUPOBaTh MOHATUEM OCTaTKa [0 MOJIYJIIO0, 3alIUChIBATh HATYPAJIbHbIC YKCIIA
B Pa3JIMYHBIX TO3ULIMOHHBIX CUCTEMAaX CUMCIICHHUS;

CBOOOJHO ONEPUPOBATh MOHATHUAMU: KOMIUIEKCHOE YHMCIIO U MHOXECTBO KOMILIEKCHBIX
qucell, MPeJICTaBIATh KOMIIJIEKCHbIE YHCIIA B alreOpandyeckoil 1 TpUrOHOMETPUUECKO (opme,
BBINOJIHATH apU(PMETHUYECKHUE ONEPALIUU C HUMH U N300paXkaTh HAa KOOPJMHATHON INIOCKOCTH.

YpaBHeHUsS M HEPABEHCTBA:

CBOOOJAHO  ONEpUPOBATh  MOHATUSIMHM:  HUPPALMOHAIBHBIE,  IIOKa3aTeJIbHblE U
Jorapu(pMHUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIIEHUS C IOMOILBIO PABHOCUIILHBIX [IEPEXO0B;

OCYILECTBIISATH OTOOP KOPHEH MpH pelIeHNH TPUTOHOMETPUYECKOTO YPaBHEHHUS;

CBOOOJHO OINEpPUPOBaTh IOHATHEM TPUTOHOMETPUUECKOE HEPaBEHCTBO, IPUMEHATH
HeoOXxoauMble (POPMYJIbI 1JIs1 pELIEHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OINEPHUPOBAThH MOHATUAMHU: CUCTEMA M COBOKYITHOCTh YPAaBHEHUIl U HEPABEHCTB,
PaBHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBYS, HAXOAUTh PELIECHUs CUCTEMBI U COBOKYITHOCTEU
palMOHANIbHBIX, HWPPALMOHAIbHBIX, IOKA3aTEJNbHbIX M JIOTapu(MUYECKUX ypaBHEHUH U
HEPaBEHCTB;

pewiath palMoOHalbHble, HPpPALMOHAIbHbIE, I[OKa3aTeJabHblE, JorapupMUUYECKue |
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, COJEP KAILKNE MOLYJIN U ITapaMeTPBbI;

IPUMEHSTh TpaduuecKre METObI ISl PELLIEHUs] YPaBHEHUI U HEPABEHCTB, a TAKXKe 3a/1a4y
C IapaMeTpaMy;

MOJICNIUPOBATh peaJbHble CUTYallMM Ha s3bIKe aireOpbl, COCTAaBIATH BBIPAXKEHUS,
YpaBHEHUs, HEPABEHCTBA U HUX CHUCTEMBI II0 YCIOBHUIO 3aJa4d, HCCIENO0BATH IIOCTPOCHHBIE
MO/JIEJIH C UCIIOJIb30BAHUEM armapaTa anreOpbl, HHTEpIPETUPOBATh MOJIyUE€HHBIN pe3yabTaT.

DyHKIUHN U TPaQUKH:

CTPOUTH TpapUKH KOMIO3ULMHU (PYHKIHI C MOMOILIbIO 3JEMEHTApHOIO HCCIEeIOBaHUS U
CBOMCTB KOMITO3UIIUHU ABYX ()YHKIIHIA,

CTpPOUTh TeoMeTpHYeckre oOpa3bl ypaBHEHHMH M HEPABEHCTB Ha KOOPJIWHATHOU
IIJIOCKOCTH;

CBOOOJTHO OTIEPHPOBATH MOHATHAMMU: TPaUKU TPUTOHOMETPUUECKUX (DYHKIIHIA;

NPUMEHATH QYHKIMH I MOJCTUPOBAHMS U UCCIIEIOBAHUS PEATbHBIX MPOLIECCOB.

Havaja MmaTeMaTH4eCKOI0 aHAJIM3A:

UCMOJIb30BaTh IPOM3BOJHYIO JUIsl MCCIENOBaHHMA (DYHKIMM Ha MOHOTOHHOCTh U
KCTPEMYMBI;

HaXOJUTh HauOoJIbIIee U HAUMEHbIIee 3HauUeHHs (PYHKIIMH HENPEPHIBHON Ha OTPE3KE;



UCTIOJIF30BaTh MPOU3BOIHYIO ISl HaXOXICHUS HAMIY4IIero PEIICHUS B MPUKIATHBIX, B
TOM YHCJIE€ COIMAIBHO-DKOHOMUYECKHUX, 3aJa4ax, JJs ONPEACNCHUS CKOPOCTH M YCKOPEHUs
mporecca, 3aIaHHOT0 GOPMYIION UITH TPAPUKOM;

CBOOOJTHO OTIEpPUPOBATh MOHITHUAMU: IEPBOOOPA3Hasi, ONPEEIEHHBIA UHTETPANI, HAXOAUTh
NepBOOOPA3HbIC AJIEMEHTAPHBIX (YHKIMHA W BBIYUCIATH UHTErpan mo ¢opmyne Hproorona-
Jleitbunma;

HAXOJWTh IJIOMAJH IIOCKUX (QUTYP U 0OBEMBI TEJ C MOMOIIBIO0 HHTETpAIa;

UMETh MPEJCTABICHHE O MaTeMaTHYeCKOM MOJICIIMPOBAHMHM Ha TPUMEpPE COCTABIICHUS
nuddepeHIaIbHBIX YPaBHCHUH;

peliaTh MPUKIAJHBIE 33a49id, B TOM YHCJIE COIMATbHO-YKOHOMHYECKOTO U (PU3UIECKOTO
XapakTepa, CpeACTBAMH MaTEMaTHYECKOTO aHAIH3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpaMMblI Bcero Kontporenvie  Ipakririeckue o0pasoBare/ibHbIC
padoTshI padoThI pecypenr
MHOXECTBO 1€HCTBUTEIIBHBIX YUCEIL.
1 MHorounensl. PaninoHanbHble ypaBHEHUS U 24 0
HepaBeHCTBa. CUCTEMbI IMHEMHBIX
YpaBHEHUU
) Oynkuuu U rpadpuku. CreneHHas GyHKIMS C 12 0
LIEJIBIM [TOKa3aTeIeM
3 Apudmernueckuii KOpeHb N-0i CTENCHH. 15 0
HppaumnonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkums. [lokasarenbHble 10 |
YpaBHEHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUS
6 Tpuronomerpruyeckue BoIpaXXeHUs U 2 |
YpaBHEHUS
7 ITocnenoBaTeanbHOCTH U POrPECCUU 10 0
8 HenpepsiBable pynkuuu. [IponszBoanas 20 1
9 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 5 i
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 5 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposBbie)
n/n NMPOrpamMMbl Bcero Konrpoapueie  Ipaxkruueckue oOpa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
| HccnenoBanue GyHKIMMA ¢ TOMOIIBIO ” 0
MIPOU3BOTHOM
2 [TepBooOpasnas u UHTETpa 12 1
3 I'paduiku TPUrOHOMETPUUYECKUX (PYHKIIHIA. 14 |
TpuronomeTpuueckre HEPaBEHCTBA
4 UppanmonansHble, MOKa3aTENbHbBIE U 24 |
norapuMUUecKre HePaBeHCTBA
KommiekcHbie uncna 10
6 HarypanbHble u nensle yucna 10
Cucrembl palluOHAIBHBIX, HPPAITHOHAIBHBIX
7 MOKa3aTeIbHbIX U JIOrapu(PMUIECKUX 12 1
ypaBHEHUH
8 3ajauu ¢ mapameTpamMmu 16 0
9 [ToBTOpeHue, 06001IeHNE, cCUCTeMaTH3aIlUs 16 |
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 5 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

[[MHOk€eCTBO, ONepaliy HaJl MHOYKECTBaMHU
U UX CBOMCTBa

KoanuecTBO 4acos

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoTsbI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

Huarpammsl Ditniepa-Benna

[IpuMeHeHne TeOPETUKO-MHOKECTBEHHOTO
anmapara JUis peleHus 3a1a4

Pamumonansabie uncina. OOBIKHOBEHHEBIE U
JECATUYHBIC IPOOH, TTPOIICHTHI,
OCCKOHEYHBIC MTEPUOJNUCCKHUE TPOOH

Parmmmonanpusie yncia. OOBIKHOBEHHBIE U
JECATHUYHBIE TPOOH, MPOLICHTHI,
OeCKOHEUYHBIE TIEPUOANYECKHE JPOOH

[Tpumenenue npoOeii ¥ IPOLIEHTOB IS
pELICHHS TPUKIAIHBIX 3a/1a4
[Tpumenenue apobeli U MPOIEHTOB AJIs
pEeLIeHUs TPUKJIIAIHBIX 3a/1a4

JleficTBUTEeNbHBIE YKCIIa. PallioHalbHbBIE U
MppalrOHaJIbHbIC YUCIIa

10

ApudmeTnueckue ornepanuu c
HeﬁCTBHTeHBHBIMH qucjaaMu

Moaynbs AENCTBUTENBHOIO YHCIIA U €70
CBOMCTBA




11

[IpubanxEHHBIE BRIYUCIICHUS, TIPaBUIIa
OKpPYIJICHUS, IPUKUJIKA U OLICHKA
pe3yJibTaTa BBIYUCICHUN

12

OcHOBHBIE MCTObI pCIICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

13

14

15

OCHOBHBIE METOIbI PEIICHHS 1IEJIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

OCHOBHBIE METOIbI PEILICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

MHorowwieHsl OT OJHON EPEMEHHOM.
Jlenenue MHOTOYJIEHA HA MHOTOYJICH C
octaTtkoM. Teopema besy

16

MHorousIeHbI ¢ 1eabIMA K0P hUITUEHTAMH.
Teopema Buera

17

18

19

Pemenue cucreM JIMHENHBIX ypaBHEHUI

Pemenue cucrem NTMHENHBIX YPaBHEHUM.
105 nem co ona posrcoenun neoazoza
Bacunua Anexcandposuua
Cyxomaunckozo

Marpuiia cucTeMbl JINHEWHBIX YPAaBHEHHM.
Onpenenurens MaTpuipl 2X2, ero
TEOMETPUUECKUN CMBICIT U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

20

Onpenenurens MaTpuLbl 2X2, ero
T€OMETPUYECKHI CMBICIT U CBOMCTBA;




BBIYMCICHHUEC €TI0 3HAYCHHUA

21

22

[IpuMeHeHne onpeaenuTels 1 PeIeHus
CHUCTEMBI JINHEWHBIX YPaBHEHUI

Pemmenue nmpukiaaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YpaBHEHU

23

Pemenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

24

25

26

Pemtenue 3ana4 no teme: "PanyoHanbHble
ypaBHEHHU U HepaBeHCTBA. CHCTEMBI
JUHEHHBIX ypaBHEHUN"

OyHKIMS, CIOCOOBI 3a/1aHus HYHKIUH.
B3aumno obpatabie pynkiuu. Kommnosunus
byHKIMI

I'paduk ¢pyHkumu. DnemeHTapHbIe
npeoOpazoBanus rpadukoB QyHKIUH

27

28

29

30

OO6nacth ornpeesieHus] 1 MHOYKECTBO
3HaueHul Qpynkuuu. Hynu ¢pyHkum.
[IpomexyTKkH 3HaK OCTOSTHCTBA

YérHble U HEUETHBIE (DYHKIIUU.
[lepnoauueckue Gpynkunu. [Ipomexyrku
MOHOTOHHOCTH (pYHKIIMH

MakcuMyMbl U MUHUMYMBI (DYHKITUH.
Haubosnbiiee u HanMeHblIee 3HAYCHUE
(GYHKLINN Ha TPOMEKYTKE

Jlunelinas, kBagpaTudHas u IpoOHO-
AvHeNHas QyHKIH

31

DIeMEeHTapHOE MCCIICIOBAHNE U
NocTpoeHue rpauKoB ATUX QYHKIUN




DJIeMEHTapHOE UCCIICIOBAHUE U

32 MoCTpoeHne rpauKoB ATUX PYHKITUH

13 Crenens c 1eJIbIM TTOKa3areneM. bunom
Hsrotona

34 Crenens C 1esbIM NTOKa3aresieM. buaom
HeroTona
Crenennast GyHKIHUS C HATYPaJIbHBIM

35 HeJIBIM NToKa3aTeseM. E€ cBolicTBa u
rpaduk
OO0o01IeHre U CHCTeMAaTH3alns 3HAHUN 110

36 teme: "Crenennas ynkuus. E€ cBolicTBa
rpapux"”

37 ApudmeTndeckuii KOpeHb HATYpaJbHOM
CTEIICHU U €ro CBOMCTBA

18 ApudmeTndeckuii KOpeHb HaTypaJbHOM
CTEIEHHU U €ro CBOMCTBA

39 [IpeobpazoBaHus YHCIOBBIX BBIPAKECHUH,
COJIEpXKAIINX CTETIEHU U KOPHU

40 [TpeoOpazoBaHUs YHCIOBBIX BBIPAKECHUIA,
COJIEpXKAIINX CTETIEHH U KOPHU

A1 [TpeoOpazoBaHUs YHCIOBBIX BBIPAKECHUIH,
COJIepXkKaIINX CTEIIEHU U KOPHU
Uppanuronansueie ypaBHeHHs. OCHOBHBIE

42 METO/IbI PELIECHUS UPPALMOHAIBHBIX
ypaBHEHUU
Uppanmonanbusie ypaBHeHs1. OCHOBHBIE

43 METO/IbI PEIICHHS UPPAIlHOHATBHBIX

ypaBHEHUH




Wppaunonanbuble ypaBHeHUs. OCHOBHbBIE

44 METO/IbI PEIICHUS UPPALUOHAIBHBIX
ypaBHEHUH

45 PaBHOCHIIBHBIE TTEPEXO/IbI B PELICHUHU
UPPALMOHATBHBIX YPaBHEHUN

46 PaBHOCHIIbHBIE TTEPEXOBI B PELICHUH
UpPpaALMOHATILHBIX YPAaBHEHHIM

47 PaBHOCHIIbHBIE TTEPEXOBI B PEIICHUH
UPPALMOHATIBHBIX YPaBHEHHIA

43 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUHT
HUPPALMOHATBHBIX YpaBHEHUHN
CaoiicTBa U rpaduK KOpHSI N-Oi CTEICHH

49 KaK (YHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTejeM
CaoticTBa U rpaduK KOpHSI N-Oi CTEIEHH

50 Kak (yHKIIMM 0OpaTHOMN CTENEeHH ¢
HATypaJIbHBIM MOKa3aTeleM
0O0001eHne U cCUCTEMAaTU3AINS 3HAHUI 110

51 teme: "CBoiicTBa U rpaduK KOpHS n-oif
crenenu. VppanuoHanbHbie ypaBHeHUS"

5 CreneHsb ¢ palluOHAIBHBIM [TOKA3aTENEeM U
€€ CBOICTBA

53 CreneHs ¢ pallMOHAIBHBIM MOKa3aTeIeM U
€€ CBOICTBA

54 CreneHb ¢ pallMOHAIBHBIM MTOKA3aTeNeM U
€€ CBOICTBA

55 [ToxazarenbHast pyHKIIMSA, €€ CBOWCTBA U

rpaduk




Hcnons3oBanue rpaduka QyHKIHH 115

56 . 1
peleHNs ypaBHEHUH

57 Hcnonp3oBanue rpaduka GyHKIuu 1is |
peueHusl ypaBHEHU I
[Toka3zarenbHble ypaBHeHMs. OCHOBHBIE

58 METO/IbI PEIICHUS TOKa3aTeIbHBIX 1
ypaBHEHU M
[Toka3arenbHble ypaBHEHMs. OCHOBHBIE

59 METO/IbI pEIIEHUs T0KA3aTEeIbHBIX 1
YpaBHEHUN
[Toka3zarenbubie ypaBHeHUss. OCHOBHbBIE

60 METO/Ibl PEIIEHUS TOKA3aTEIbHbBIX 1
YpaBHEHUU

61 KonTtpomnpHas padora: "[lokazarensHas |
¢ynkuus. [TokazarensHbie ypaBHeHus"

62 Jlorapudm umncna. CoiicTBa jgorapudpma 1

63 Jlorapudm yucna. CoiicTBa iorapugpma 1

64 Jlorapugm uncna. CoiicTBa jgorapudpma 1

65 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMBbI 1

66 JlecsiTuuHble 1 HaTypaJibHbIE JIOTapU(PMBI 1

67 [TpeoOpa3oBaHue BbIpaKeHUH, COAEPIKAIINX 1
J0rapupmbl

68 [IpeoOpa3zoBanue BbIpaXeHH, copepKalux |
Jorapupmbl

69 [TpeobpazoBanue BbIpaKeHHH, COIEpPIKALIIX |
Jorapudmbl

70 Jlorapugmuueckas pyHKIuUs, €€ CBOUCTBA U 1




rpaduk

Jlorapudmuueckas GyHKUUA, €€ CBOWCTBA U

7 rpaduk

7 Hcnonb3oBanue rpaduka GyHKIUN 115
pelieHusi ypaBHEHUM

7 Hcnonp3oBanue rpaduka QyHKIHH 115
peueHus ypaBHEHU I
Jlorapugmuueckue ypaBHeHusl. OCHOBHBIE

74 METOBI pEIICHUS JIOTapu(HMUIECKUX
ypaBHEHUI
Jlorapugmuueckue ypaBHeHusl. OCHOBHBIE

75 METO/bI pellIeHus JJorapu(PMUIECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHBIE

76 METO/bI pellIeHus JJorapuMUIECKUX
yYpaBHEHUHU

77 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILICHUT
norapu(MUUECKUX YpaBHEHUN

73 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUT
norapu(MUUECKUX YpaBHEHUN

79 Konrponbnas pabora: "Jlorapudpmuueckas
¢ynkuus. Jlorapupmudeckue ypaBHeHUs"

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

81 CuHyC, KOCUHYC, TAHT€HC U KOTAHT€HC
YKCIIOBOTO apryMeHTa

%) ApKcUHYC, apKKOCUHYC U apKTaHT€HC

YHUCJIOBOTO apTyMCHTA




ApKCUHYC, apKKOCUHYC U apKTaHI'€HC

83 YHCIIOBOTO apryMeHTa !
Tpuronomerpuueckas OKpyKHOCTb,

84 OIpe/IeNIEHUE TPUTOHOMETPUUECKHUX 1
(GyHKIUI YUCIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,
olpeieIeHue TPUrOHOMETPUUYECKUX

85 (GyHKIUI YnCIOBOTO aprymMenTa. /Jens |
poccuiickou nayku. 300-nemue co
eépemenu ocnosanun Poccuiickou
Akademuu nayk (1724) 8 pespana

86 OCHOBHBIEC TPUTOHOMETPUYECKHE (POPMYITBI 1

87 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYJIBI 1

88 OCHOBHBIEC TPUTOHOMETPUYECKHE (POPMYITBI 1

89 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI 1

90 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX |
BBIPAKECHUI

o1 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX |
BBIpaXEHUI

9 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKECHUI

03 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX |
BBIPAKECHUI

94 Pemienne TpuroHOMeTpUUECKUX YpaBHEHUN 1

95 Peuienre TpUroHOMETPUYECKUX YPAaBHEHUM 1

96 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHNUN 1

97 Peuienne TpUroHOMETPUYECKUX YPAaBHEHUM 1




98

Pemienne TpUroHOMETPUYECKUX YPAaBHEHUM

99 Peenne TpuroHoMeTpUUECKUX ypaBHEHUI

100 Pelienne TpuroHOMETpUYECKUX YpaBHECHUM
KonTtponsHas pabora:

101 "TpUTrOHOMETPUUYECKUE BBIPAKEHUS U
TPUTOHOMETPUUECKHUE ypaBHEHUS"
[TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS

102 nociueaoBarenbHocTel. MeTton
MaTeMaTUYECKON UHIYKIIUU
MOHOTOHHBIE ¥ OTPAaHUYEHHBIE

103 nocieaoBaTeabHOCTH. VIcTopus aHanu3a
0ECKOHEYHO MaJIbIX

104 Apudmerrdeckas mporpeccus

105 I'eomeTrpuueckas nporpeccust

106 beckoneuHo yObIBaromias reoMeTpuuecKas
mporpeccust

107 CymMma O0eckOHEYHO yObIBaroIiei
TEOMETPUUYECKOH IPOTPECCUU

108 JIMHENHBIN ¥ SKCIOHEHIUAIIBHBIN POCT.
Yucno e. DopMyra CIOKHBIX MPOLUEHTOB

109 JIMHENHBIN U DKCIIOHEHIMAIIBHBIN POCT.
Yucno e. Dopmyna CI0KHBIX IPOLEHTOB

110 Hcnonb30BaHre IPOrpecCUu sl peLIeHHs
peanbHBIX 33/1a4y MPUKIAJHOTO XapaKTepa

11 Pemenue npuknaaHeix 3aaa4 ¢
HCIIOJIb30BaHUEM IPOTPECCUU

112 HenpepbiBHbIE QYHKIINU U UX CBOICTBA




113

Touka pa3pbiBa. ACUMITOTHI TpaUKOB
byHKIHHA

114

115

CoiicTBa (hyHKIMI HEMPEPHIBHBIX HA
OTpE3Ke
CgoiicTBa GyHKIIMIA HETIPEPHIBHBIX Ha
OTpE3Ke

116

MGTOH HUHTCPBAJIOB JIA pCIICHUSA
HEPaAaBCHCTB

117

118

MeTtoa UHTEPBAJIOB ISl PEILICHUS
HEPABEHCTB
Metoa HHTEPBAIOB VIS PEILIEHUS
HEPABEHCTB

119

[IprMeHeHne CBOWCTB HENPEPBIBHBIX
GYHKIUH U1 pereHus 3a1a4

120

121

[IprMeHeHne CBOMCTB HENPEPBIBHBIX
GyHKIMH 15 pereHust 3a1a4

[TepBas 1 BTOpas Npou3BOIHbIE PYHKLIUU

122

Ornpezenenne, reOMETPUUECKUM CMBICTT
IIPOU3BOJHOM

123

124

Onpenenenue, GU3NIECKUN CMbICIT
IIPOU3BOJHOM

YpaBHeHUe KacaTelbHOU K TpapuKy
byHKIIUN

125

126
127

VYpaBHeHHe KacaTeabHOU K rpaduxy
byHKIUA
[Ipou3BoHbIE AIIEMEHTAPHBIX (PYHKIUN

[Ipou3BoaHbIE IIEMEHTAPHBIX (PYHKIUN




128 [IpousBonHas CyMMbl, IPOU3BEACHMUS, |
YaCTHOTO ¥ KOMIO3ULIUU (DYHKIUI

129 [IpousBonHas CyMMbl, IPOU3BEACHMUS, |
YaCTHOTO ¥ KOMITO3UIINH ()yHKIIUNA

130 [TpousBogHasi CyMMBI, TPOU3BEACHNUS, 1
YaCTHOTO ¥ KOMIO3ULIUU (DYHKIUI

131 KonTtponsHas padora: "[IponsBoanas” 1

132 [ToBTOpenue, 06001IeHNE, CUCTEMaTH3AIUs |
3HaHui: "YpaBHeHus"

133 [ToBTOpenue, 06001IeHNE, CUCTEMaTH3aIUS 1
3HaHui: "OyHkun"

134 Wrorosas koHTposibHasA paboTa 1

135 HOBTOPSHI/IE}, 000011eHre, CUCTEeMaTU3aIIH 1
3HaHUU

136 HOBTOPSHI/I&, 000011eHNe, CUCTEeMaTU3aIIHs 1
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 136

[NPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

[Ipumenenne npou3BOHON K
UCCIIeIOBaHMIO (PYHKIIHM Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBbI

KoaunuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTnyeckue
padoTsbI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npon3BOJHOM K
UCCleI0BaHUIO (PYHKIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBbI

[IpuMeHeHne Npon3BOJHOM K
WCCIICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI

IIpuMeHeHne MpOU3BOJHON K
uccaea0BaHuio PyHKINN Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[Ipumenenne npou3BOIHOM K
UCCIIEeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI
[Ipumenenre npou3BOIHOM K
UCCIIEeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

Haxoxnenne HanOOJIBIIETO U

HaVMEHBIIIETO 3HAYEHUS HENTPEPBIBHON

(GyHKIIMU Ha OTpe3Ke

Haxoxmenne HanOOJIBIIETO U




HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKLIMHU Ha OTpe3Ke

10

11

Haxoxaenne HanOoJIBIIETO U
HAaUMEHBIIIETO 3HAUYCHUS HETPEPHIBHON
(YHKIIUM HAa OTPE3Ke

Haxoxaenne HanOoJIbIIEro 1
HAaUMEHBIIIETO 3HAYCHHUS HEIPEPHIBHON
(GbyHKIMN Ha OTpE3Ke

Haxoxxaenne HauOoJIbIIEro 1
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

12

Haxoxneaue HauOoJIbILIErO U
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

13

[Ipumenenne nporu3BOIHOMN ISt
HaxO0>KJICHUSI HAMJTYYIIETO PEIICHUs B
MPUKJIATHBIX 3a/1a4ax

14

15

16

[Ipumenenne nporu3BOIHOM IS
HAXOXJCHUS HAUJTY4IIEro pelieHus B
MPUKIAAHBIX 3a7a4ax

[Ipumenenne nporu3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOopMYIIOi UITH
rpaduxom

[Ipumenenre npou3BOIHOM JUIs
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOTO GOPMYIOH UITH
rpaduKom




17 Kommosurus ¢pyHKImi

18 Komnozunus GyHkimit

19 Kommnosumus hyHkmmii

20 I'eomeTpuueckue oOpa3sl ypaBHEHUN Ha
KOOPJAMHATHOW INIOCKOCTH

)1 ['eomerpuueckue 0Opa3bl ypaBHEHUN Ha
KOOPJAMHATHOW INIOCKOCTH
O06o001IeHNe U cHCTEeMaTHU3alns 3HAHUH 110

22 teMme: "MccnenoBanue GyHKIHIA ¢
MOMOUIBIO TPOU3BOTHON"

” [lepBooOpazHas, OCHOBHOE CBONCTBO
1epBOOOPA3HBIX

24 [TepBooOpazHbie 3NeMEHTapHBIX (YHKIUH.
[IpaBuna HaXOXKIEHUS IEPBOOOPA3HBIX

)5 [TepBooOpasHbie dNeMEHTapHBIX (HYHKIUH.
[IpaBuia HaX0XA€HUS IEPBOOOPAZHBIX

26 NHuterpai. I'eoMeTpudecKnii CMBICI
WHTErpasa

7 Brruucnenue onpenenéHHOro MHTErpana
o ¢popmyse Hrrorona-Jleitoauia

)3 Brruucnenue onpenenéHHOro MHTerpana
o gopmyne HeroTona-JleiiOnumna

29 [IpuMenenne uHTETpaTa ISl HAXOXKIACHUS
IO IeH TIIIOCKUX PUTyp

30 [IpuMeHeHue uHTErpala Juisi HaXOXKACHUS
00BEMOB T€OMETPUUYECKHUX T

31 [Tpumeps! pemenuit AudpepeHnanbHbIX




YpaBHEHUU

[Tpumeps permeruit 1uddepeHImaIbHbIX

32 .
ypaBHEHHH
MatemaTtuueckoe MOJEIUPOBAHHE

33 pealbHBIX MPOIECCOB C MTOMOUIBIO
mudepeHIaTbHBIX YPaBHCHUM

34 KonTponbnast pabora: "[lepBoobpasnas u
HUHTErpaj, mpou3BoaHas"

35 Tpuronomerpudeckne GyHKIUH, UX
CBOWCTBA U TpapuKu

36 Tpuronometrpuyeckue GyHKIMH, UX
CBOICTBa U TpaduKu

37 Tpuronomerpuieckue GyHKIUH, UX
CBOWCTBA U TpapuKu

18 Tpuronomerpudeckue GyHKIUH, UX
CBOMCTBA U rpaduKu

39 Tpuronomerpuueckre GyHKIUH, UX
CBOICTBA U TpaduKH
OT60p KOpHEHN TPUTOHOMETPUUECKUX

40 YPaBHEHUH € TOMOUIBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEN TPUTOHOMETPUUYECKUX

41 YPaBHEHUH C TOMOILBIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUYECKHX

42 YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKHX




YPAaBHEHUH € IOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

Pemrenne TpuroHOMeTpU4ECKUX

44
HEPABEHCTB

45 Pemenue TpuroHoMeTpuuecKux
HEPaBEHCTB

46 Pemenue TpuroHoMeTpUdeCKUX
HEPaBEHCTB

47 Pemenue TpuroHoMeTpudeCcKuX
HEPaBEHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUUECKUX (DYHKIIHIA.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METOBI PEIICHUS
MOKa3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METOBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

5 OCHOBHBIE METOBI PEIICHUS
MOKa3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIE METOBI PEIICHUS
Jorapu(MUIECKUX HEPABEHCTB

54 OCHOBHBIE METOBI PELICHUS
norapuMHUYECKUX HEPABEHCTB

55 OCHOBHBIE METOBI PEIICHUS
norapuMUYECKUX HEPABEHCTB

56 OcCHOBHBIE METOBI PELICHUS




norapu)MUYECKUX HEPABEHCTB

OCHOBHEBIE MCTOJbI pCHICHUS

> HppaLMOHATIbHBIX HEPABEHCTB
58 OcCHOBHBIE METOABI PEIIEHUS
UPPAaLMOHAIILHBIX HEPABEHCTB
59 OCHOBHBIE METO/BI PELLIEHUS
HppaLMOHATIbHBIX HEPABEHCTB
60 OcCHOBHBIE METOABI PELIECHUS
HppalMOHATIbHBIX HEPABEHCTB
61 I'paduueckue MeTo bl peLeHus
UPPaLMOHAIIBHBIX YPaBHEHUI
6 I'paduueckue METOIbI pEeLICHUS
UppalMOHATIbHBIX YpaBHEHUN
63 I'paduueckue MeTo bl peLIeHus
II0OKA3aTEeJIbHBIX YPAaBHEHUI
64 I'padguueckue MeTo bl peLeHus
II0Ka3aTeIbHBIX HEPABEHCTB
65 I'padnueckue MeToabl pereHus
JoTapu(PMUYECKUX YpaBHEHUM
66 I'paduueckue MeTo bl peLIeHus
Jorapu(pMHUUECKUX HEPABEHCTB
67 I'paduueckue MeTo bl peLIeHus
Jorapu(pMHUUECKUX HEPABEHCTB
I'padryueckue MeToabl pemeHus
68 MOKa3aTeIbHBIX U JOrapu(pMUIECcCKuX
YpaBHEHUI
69 I'paduueckue MeTO bl peLICHUs

MOKa3aTeIbHBIX U JOrapu(pMUUecKux




YpaBHEHUU

70

71

72

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
HEPaBEHCTB

I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX U JorapupMUIecKux
HEPaBEHCTB

Kontposnbnas padota: "UpparnmonaibHbie,
MOKa3aTeibHbIE U IorapuMuuecKue
HepaBeHCTBA"

73

KomruiexcHele uncna. AnreOpanydeckas u
TPUTOHOMETpHUYECKask (POPMBI 3arucu
KOMILIEKCHOTO YuClia

74

75

76

KomriekcHele uncna. AnreOpandeckas u
TPUTOHOMETpHUYECKask (POPMBI 3arucu
KOMITJIEKCHOTO YHCIIa

Apudmernueckue oneparuu ¢
KOMIUIEKCHBIMU YHCIIaMHU
Apudmerrueckue ornepaum ¢
KOMIUIEKCHBIMU YHCIIaMHU

77

78

79

N3o0pakeHne KOMIUJIEKCHBIX YHCeN Ha
KOOPJAMHATHOM TNIOCKOCTH

N300paxkeHre KOMITJIEKCHBIX YHCET Ha
KOOPJAMHATHOMN MJIOCKOCTH

®opmyna Myaspa. Kopuu n-oii ctenenun
13 KOMIUIEKCHOTO YHUCIIa

80

®opmyna Myaspa. Kopuu n-oii ctenenun
13 KOMITJIEKCHOTO YHUCIIa




HpI/IMeHeHI/Ie KOMIIJICKCHBIX YMCCJI OJIA

81 perieHust GU3NIECKUX U T€OMETPHUCCKHUX
3aa4y

2 Pemenue 3anau no teme: "KomruiekcHble
gucna"

83 HarypanbHblie U 11e5ble yncina

84 HarypanbHsle u nensie yucia

85 [IpuMeHeHne NpU3HAKOB ACITUMOCTH
LIETBIX YUCEI

26 [IpumeHeHne MpU3HAKOB AETUMOCTH
LEJbIX YUCEIl

g7 [IpuMeHeHue NpuU3HAKOB ACITUMOCTH
uensix yucen: HOJl u HOK

28 [IpuMeHeHne NpuU3HAKOB ACITUMOCTH
uensix yucen: HOJl u HOK

29 [IpuMeHeHne NpU3HAKOB AETUMOCTH
LEJIBIX YUCEJI: OCTATKH 10 MOJYJIIO

90 [IpuMeHeHne NPU3HAKOB ACTUMOCTH
LEJIbIX YUCEJI: OCTATKH 10 MOIYJIIO
[IpuMeHeHne NPU3HAKOB ACTUMOCTH

91 LETBIX YuceN: anroput™ EBkimna st
pelieHus 3a/1a4 B 1EebIX YHCIIax

0 O06o0mieHre 1 cucTeMaTu3alys 3HaHuH 110
teMme: "Teopus nensix uncen”
Cucrema ¥ COBOKYITHOCTh YPaBHEHHM.

93 PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBbI-

CICOCTBUA




Cucrema v COBOKYITHOCTh YPaBHEHUH.
94 PaBHOCHIBHBIE CUCTEMBI U CUCTEMBI-
CJIECTBUSI

05 OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH pallMOHAJIbHBIX YPABHECHUI

OcCHOBHBIE METObI PELICHUSI CUCTEM U
96 COBOKYITHOCTEH UppaIiiOHaIbHbIX
YpaBHEHUU

OCHOBHEBIE MCTOJbI PCIICHHA CUCTEM U

97 COBOKYIIHOCTEH IMOKa3aTeJIbHbIX
ypaBHEHUH

OCHOBHBIE METO/IbI PEUICHUS CUCTEM U
98 COBOKYIHOCTEH MOKa3aTeIbHbIX
ypaBHEHUH

OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U
99 COBOKYITHOCTEH JIorapu(MUUECKUX
YpaBHEHUU

OCHOBHBIE METO/Ibl PELLICHHSI CUCTEM U
100 COBOKYITHOCTEH JIorapu(pMUUECKUX
YpaBHEHUU

IIpuMeHeHNEe CUCTEM K PELICHHUIO
MaTeMaTUYECKUX 3a7ad U 3a7a4 13

101 pa3nuyHbIX 001acTeil HayKH U peabHOM
KU3HU, HHTEPIPETALUS OTYyYECHHBIX
pe3yabTaToB

[IpuMeHeHNEe CUCTEM K PELIEHUIO

102 MaTeMaTHYEeCKUX 3ajad U 3aJa4 U3
pa3IUYHBIX 00JacTel HayKH U pealbHOMN




YKU3HHU, UHTEPIIPETAIUS TTOJTYYSHHBIX
pE3yNbTaTOB

103

[IpuMeHeHrEe HEPABEHCTB K PEILICHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3a]a4 U3
pa3nuyHbIX 001acTeil HAYKH U peabHOM
YKU3HU, HHTEpIIPETALUs I10JY4CHHBIX
pE3yJIbTaTOB

104

KonTponpnas padota: "CucreMbl
palroHAIBHBIX, HPPAIIMOHATBHBIX
MOKa3aTeNbHBIX U JOTapu()MHUUSCKUX
ypaBHEHH"

105

106

PanvonaneHbIE ypaBHEHMS C TapaMeTpaMu

PanmonansHble HepaBeHCTBa C
napameTpamu

107

108

109

PanvoHaneHbIE CUCTEMBI € ITapaMeTpamMu

WppaunoHanbHble ypaBHEHUS,
HEpaBEHCTBA C MapamMeTpamMu

HppannoHanbHble CUCTEMBI C
napameTpamu

110

111

112

[Toka3zaTenbHble ypaBHEHUs, HEPABEHCTBA C
rapameTpamu

IlokazaTenbHBIE CHCTEMEI C ImapamMeTpaMmu

Jlorapudmuueckue ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpaMu

113

114

JlorapupmMuyueckre CUCTEMBI C
napameTpamMmu
TpuronomeTpruyeckue ypaBHEHHUS C
napameTpamu




115 TpuroHomeTpruyeckue HEPaBEHCTBA C
napameTpamu

116 TpUroHOMETPUYECKUE CUCTEMBI C
rapameTpamu

[Toctpoenue u uccienoBanue
117 MaTEeMaTHYECKUX MOJIENIeN peabHbIX
CUTYallUil C MOMOIIBIO YPAaBHEHUH C

napameTpamu

HOCTpoeHI/Ie H UCCIICIOBAHUC
118 MAaTEMATHYCCKHUX MO,Z[CJICFI PCaJIbHBIX
CI/ITyaI_II/Iﬁ C IIOMOIIBIO CUCTCEM ypaBHeHI/Iﬁ

C mapameTpaMu

HOCTpoeHI/Ie H UCCIICIOBAHUC
119 MAaTEMAaTHYCCKHUX MO,Z[CJICFI PCaJIbHBIX
CI/ITyaI_II/Iﬁ C IIOMOIIBIO CUCTCM ypaBHeHI/Iﬁ

C rmapamMmeTpamMu

120 Pewmenne 3anau ¢ napamerpamu

121 [ToBTOpenue, 0600IIEHNE,

cucTeMaTu3aIus 3HaHuii: "YpaBHeHus"

[ToBTOpenue, 06001IeHNE,

122
cUCTeMaTu3auus 3HaHui: "YpaBHeHus"

[ToBTOpenue, 0600IIEHNE,
123 cUCTeMaTH3aIus 3HaHW: "Y paBHEHUS.
Cucremsl ypaBHeHUI"

124 [ToBTOpenue, 0600MIEHNE,
cuctemaTtusanus 3Hanuii: "HepaBencrna"

[ToBTOpenue, 06001IeHNE,

125
cucreMarnsanus 3Hanui: "HepaBeHncraa"




126

[ToBTOpenue, 060061IeHNE,
cucrtemaTusanus 3Hanuii: "HepaBencrsa"

127

128

129

[ToBTOpeHue, 060061IeHNE,
cucreMmarusauus 3Hanui: "lIponsBoanas u
e€ npumeHeHue"

[ToBTOpeHME, 0000MIECHNE,
cucrtematusanus 3Hanuii: "[IpousBoHas u
e€ npumeHeHue"

[ToBTOpeHME, 0000IIECHNE,

cucrtematuzanus 3Hanuii: "[IpousBoHas u
e€ mpuMeHeHue"

130

[ToBTOpeHue, 06001IEeHNE,
cucrtemaTusanus 3Hanuii: "MHTerpan u ero
npuMeHeHue"

131

132

133

[ToBTOpeHue, 06001IEeHNE,
cucTeMaTu3anus 3Hanui: "OyHkiun"
[ToBTOpenue, 06001IeHNE,
cucTeMaTu3anus 3HaHui: "OyHkuun"
[ToBTOpenue, 0600IIEHNE,
cucTeMaTu3anus 3HaHuii: "OyHkuun"

134

135

WroroBas koHTpoJsibHas paboTa

[ToBTOpenue, 06001IeHNE,
cHUCTEMaTH3alMsl 3HAHUI

136

[ToBTOpenue, 0600MIIEHNE,
cUucTeMaTu3alys 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

136










