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HOACHUTEJIbBHASA 3AIINCKA

VY4eOnbll Kypc «Alredpa U Hayana MaTeMaTHUYECKOTO aHAJIN3ay SBIISACTCS
OHUM M3 HauboJiee 3HaYMMbIX B IIPOrpaMMe CPEIHEro oOLIero oOpa3oBaHMs,
MTOCKOJIbKY, C OJHOW CTOPOHBI, OH 00ECIEYMBAET UHCTPYMEHTAIbHYIO 0a3y s
M3YUYEHUSI BCEX €CTECTBEHHO-HAyYHBIX KYpCOB, a C JPYrod CTOpPOHBI,
dbopMupyeT TOTUYecKoe U a0CTPaKTHOE MBIIIJIEHHE 00yJaroIINXCsl Ha YPOBHE,
HEOOXOIMMOM ISl OCBOCHMSI HH(OpPMATUKH, OOIIECTBO3HAHUS, WCTOPHH,
CJIOBECHOCTH M JIpyruX AUCHUIUIMH. B pamkax gaHHOro yuyeOGHOro Kypca
oOyyaromuyecs OBJAJEBAIOT YHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOW HayKH,
KOTOpasi pOPMYyTUPYET CBOU TOCTHUKECHUS B MaTeMaTUIECKO opme.

VY4eOHbIil Kypce anreOpbl U Hauajl MaTeMaTHYeCKOTO aHaIN3a 3aKJIaJIbIBACT
OCHOBY JJI YCHENIHOTO OBJaJCHHS 3aKOHaMU (U3HKU, XUMHUH, OUOJIOTHH,
MMOHUMAaHUsl OCHOBHBIX TEHJACHLMA pPa3BUTHUSA 3KOHOMHKUM U OOIIECTBEHHOMN
KU3HU, TI03BOJISIET OPUEHTHUPOBATHCSI B COBPEMEHHBIX IU(GPOBBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUSIX, YBEPEHHO HCHOJb30BaTh WX JUISl JajJbHEUIIEro
oOpa3oBaHus W B TIOBCEAHEBHOM KM3HM. B TO ’ke Bpemsi oOBIajcHUE
aOCTpaKTHBIMU UM  JIOTHYECKHM CTPOTMMH  KOHCTPYKIUSIMU — aireopbl |
MaTeMaTHYeCKOr0 aHaju3a pa3BUBAET YMEHUE HaxOAWTh 3aKOHOMEPHOCTH,
00OCHOBBIBAaTh HCTUHHOCTb, JI0KA3bIBaTh YTBEPKICHHS C MOMOIIBIO UHIYyKIIUU
U paccyXk/aaTh J€AyKTUBHO, HCIIOJIb30BaThb O00OOIIEHHME M KOHKPETU3ALHIO,
abcTparupoBaHMe€ M aHAJOTUI0, (POPMUPYET KpPEaTUBHOE M KPUTHUUYECKOE
MBIIILICHHUE.

B xone u3ydenust yueOHOro Kypca «Anredpa v Hayajga MareMaTuyecKoro
aHaJln3a» 00ydYarolrecs MOTy4YaloT HOBBIM OMBIT PEIIeHUs MPUKIAIHBIX 3a]1ad,
CaMOCTOATENIBHOTO  MOCTPOEHUS  MaTeMaTHYeCKUX  MOJAENEH  peaJbHBIX
CUTyallMi, UHTEPIPETAUUN MOJIYYEHHBIX PELICHUM, 3HAKOMSTCS C MPUMEpPaMHU
MaTeMaTH4eCKUX 3aKOHOMEPHOCTEl B NpHUpPOAE, HAyKe U HCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMATUYE€CKUMU OTKPBITUSIMU U UX aBTOPAMH.

VY4eOnpiii Kypc 001aaeT 3HAYUTEIILHBIM BOCITUTATEIIBHBIM TTOTCHITHAIOM,
KOTOPBI peayn3yercs Kak depe3 Y4YeOHBbId MaTepuall, CHOCOOCTBYIOIIUI
(hOpMHUPOBAHUIO HAYYHOTO MHUPOBO33pPEHUsA, TaK U uyepe3 crnenuduky yueOHOi
JESATENbHOCTH, TpeOyromield MPOJOKUTEIbHOW KOHIEHTPAIIMM BHUMAHMUS,
CaMOCTOATENbHOCTH, AKKYpaTHOCTH M OTBETCTBEHHOCTH 3a MOJYYEHHBIN
pe3yabTar.

B ocnoBe mertoauku oOyueHus aireOpe M HadajaM MaTeMaTU4yecKOro
aHaIKM3a JIEKUT JeATEIbHOCTHBIA MPUHIUIT O0yUYEHUS.

B crpykrype yueOHOro kypca «AnreOpa M Hayaida MareMaTU4yeCcKOro
aHaJIM3a» BBIJIEICHBl CIEAYIOIIUE COJAEPKATEIbHO-METOIUYECKUE JIMHHUHU:
«Yucna u Beraucienus», « OyHKIuu u rpapuxmny, « YpaBHEHUS U HEPABEHCTBAY,
«Hauana MareMaTtnueckoro aHainnsza», « MHOXeCTBa U JIOTMKa». Bce OCHOBHBIE
COJIEPKATEIHLHO-METOJIMYECKUE JIMHUM M3Y4aloTCSd HA TMPOTSHKEHUU JBYX JIET
oOydeHHs Ha YPOBHE CpEeAHEro oOuiero oopa3oBaHus, €CTECTBEHHO JOTMOIHSS
ApyT Apyra U MNOCTENEHHO HACBIIAsACh HOBBIMU TEMaMH U paszenamu. J[aHHbII
y4eOHBIA KypC SBJISETCS MHTErPAaTUBHBIM, IOCKOJIBKY OOBEIMHSET B cebe
COJIEp’)KaHUE HECKOJbKMX MAaTeMaTH4YeCKUX ITUCHUIUIMH, TaKUX Kak anreopa,
TPUTOHOMETPHUS, MaTEMaTUYECKUI aHAJIU3, TEOPUs] MHOXKECTB, MaTeMaTHIECKas
noruka u apyrue. Ilo Mepe Toro kak oOydaroniuecs OBJIQJEBAIOT BCE Ooee
[IMPOKUM MaTEeMaTUYECKUM alllapaTroM, Y HUX MOCJIEI0BATENbHO (popMHUpyeTCs
U COBEPIIEHCTBYETCSI YMEHHE CTPOUTHh MaTeMaTHYECKYH MOJENb pealbHON
CUTyallld, NMPUMEHSATh 3HAHUS, MOJyYEHHbIE NMPU HU3YYEHUH y4eOHOro Kypca,



IJIs pEUIeHHs] CaMOCTOSITENIbHO C(hOpMyTUPOBAaHHOM MareMaTHUECKOM 3a1auu, a
3aTeM UHTEPIPETUPOBATh CBOW OTBET.

ConepxarenbHO-MeTOANYECKas TUHUS «Hucaa ¥ BRIYMCICHUS» 3aBepIIacT
dbopMupOBaHHE HABHIKOB HCIONB30BAHMS JCHCTBUTEIBHBIX YHCEN, KOTOPOe
OBLJIO HAYaTO HAa YPOBHE OCHOBHOTO 00111eT0 0OpazoBaHusi. Ha ypoBHe cpenHero
oOmero oOpa3zoBaHus 0c000€ BHUMAaHHUE YAeNseTcs (POPMUPOBAHHIO HABHIKOB
paIlMOHAIBHBIX BHIYUCIICHHUH, BKIIFOUAIOIIUX B C€0s1 UCIIOIB30BAHUE PA3IMYHBIX
dbopM 3amucu 4YHclia, YMEHUE JeNlaTh MPUKHUAKY, BBIMOIHATH MPUOIMKEHHbBIE
BBIUHCJICHHSI, OLICHUBATh YMCIIOBBIE BBIPAKECHUS, padOTaTh C MaTeMaTUYeCKUMU
KOHCTaHTaMHU. 3HAKOMbBIE OOYyUYaIOIIUMCS MHOXKECTBAa HATyPalbHBIX, IENbIX,
palMOHAIBHBIX W JCHCTBUTENBHBIX YHCEN JIOMOJHSAIOTCS MHOXKECTBOM
KOMILJIEKCHBIX 4Hcel. B KaXIoM H3 STUX MHOXECTB pPaccMaTpUBAIOTCS
CBOICTBEHHBIE €My crenuduueckue 3aJadyud W Olepaluu: JeJEeHUE Haleno,
OTIEPUPOBAHUE OCTAaTKaMH HA MHOXKECTBE IIENIBIX YHCEN, OCOOble CBOWCTBA
palroHaIbHBIX M HUPPAMOHAIBHBIX YHCEN, apu(PMETHUECKHE OIepaluu, a
TaK)Ke M3BJICUCHHE KOPHS HATypaIbHOW CTENIEHW HA MHOXKECTBE KOMIUIEKCHBIX
yucen. bmaromgapst moclienoBaTenbHOMY PACHIMPEHHIO KpyTra HCIOIb3yEeMbIX
qrcell W 3HAKOMCTBY C BO3MOXXHOCTSAMH HMX TPUMEHEHUS [UIsl PEIIeHUs
pa3INuYHbIX 3a7a4 (POPMHUPYETCS MPEICTaBICHUE O €AMHCTBE MAaTeMaTHKU Kak
HAyKlh U €€ poilu B TMOCTPOCHUHM MOJAETECH peaspHOr0 MHpa, HIHPOKO
MCITOJIb3YIOTCSI 00001IIeHNEe U KOHKPETH3AIHA.

JIuaus «YpaBHEHUS M HEPABEHCTBA» pealn3yeTcs Ha MPOTSHKEHUU BCETO
oOydeHHs] Ha YPOBHE CpeAHEro oOIero oOpa3oBaHUs, MOCKOJIBKY B KaxXIOM
pa3nene [Iporpammbl MpeayCMOTPEHO pEIICHHE COOTBETCTBYIOIIMX 3aaad. B
pe3ynbraTe OOydYarolluecs OBIAJAEBAIOT Pa3IWYHBIMA METOAAMU PEIICHUs
pallMOHAIBHBIX, HUPPALMOHATIBHBIX, IIOKA3aTeNbHbIX, JIOTApUPMHUUYECKUX U
TPUTOHOMETPUUYECKUX YpaBHEHUM, HEPABEHCTB U CHUCTEM, a TakXKe 3ajad,
cofiepKamux napaMmeTpsl. [lomydeHHbIE yMEHHSI HMIMPOKO HCIONIB3YIOTCS MPHU
UCCIIeIOBaHNU (DYHKITHH C TOMOIIBIO TIPOU3BOIHOM, IPU PEIICHUH MTPUKIaIHBIX
3a/lad W 3a7ad Ha HAxXOKJICHHE HAWOONBIINX W HAUMEHBIINX 3HAYCHUH
bynkiuu. [lanHas cojepskarenbHas JUHUS ~BKIIOYaeT B ceOd  Takke
(dbopMHUpOBaHUE YMEHMI BBINOIHATH pacd€Thl O (Qopmysam, mpeodpa3oBaHUs
paIMOHAIBHBIX, WPPAMOHATBHBIX M TPUTOHOMETPUYCCKHX BBIPAXKCHUH, a
TaK)Ke BBIPAXKCHHM, COMIEPIKaIINX CTENEHH U orapuMel. biaromgaps uzydenuto
anreOpanyeckoro  Marepuaiia  MPOUCXOAUT  JalIbHEWIIee  pa3BUTHE
AJTOPUTMUYECKOTO U a0CTPaKTHOTO MBIIIJIEHUSI 00yJaronmxcs, GopMUupyroTcs
HABBIKA JE€AYKTHBHBIX PacCyXJCHHM, pabdOThl C CHUMBOJBbHBIMU (hopmMamu,
MPEICTABICHUS 3aKOHOMEPHOCTEH W 3aBHCHUMOCTEH B BHJE PaBEHCTB U
HepaBeHCTB. Anrebpa mpeziaraet 3¢(eKTUBHbIE MHCTPYMEHTHI I PEIICHUs
MPAKTUIECKUX U €CTECTBEHHO-HAYYHBIX 3aJ1ad, HATVISIAHO JEMOHCTPUPYET CBOU
BO3MOKHOCTH KaK SI3bIKa HAYKH.

ConepxarenbHO-MeToqu4ecKass JTUHUS «DyHKIUUM U TpaduKm» TECHO
NEeperyieTaeTcsl ¢ APYTUMH JTUHUSMHU Y4eOHOTO Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 3aJa€T TOCIEAOBATENBHOCTh HW3Y4YEHHs Marepuana. M3ydeHue
CTETICHHOW, TMOKa3aTeIbHOM, JOTapuOMHUUECKOH UM TPUTOHOMETPHUYECKUX
(GyHKIUMNA, UX CBOMCTB M rpadUKOB, MCMOJIb30BaHWE (YHKIUN I PEIICHHUS
3a7a4 U3 JPYyTUX YIeOHBIX MPEIMETOB U pealbHON JKU3HH TECHO CBSI3aHO KaK C
MaTeMaTHYeCKUM aHAIM30M, TaK M C PEIICHUEM ypaBHEHUH U HepaBeHCTB. [Ipu
TOM OOJNbIIOE BHUMaHHE yAensercs (OPMUPOBAHUIO YMEHHUS BBIPAXKATh
dbopMynaMu 3aBUCUMOCTH MEXAY pPa3IUYHBIMU BEJIWYUHAMHU, HCCIEIOBAThH
NOJTy4YeHHbIE (PYHKIIMH, CTPOUTH UX Ipaduku. Marepual 3Toi coepkareabHoi



JUHUM HAICJICH HAa Pa3BUTHE YMEHUW W HABBIKOB, MO3BOJSIONIMX BBIPAXKATh
3aBUCUMOCTH MEXJy BEIUYMHAMHU B pPa3IU4YHON ¢opMe: aHAITUTHUYECKOH,
rpadguueckod u cioBecHo. Ero wu3ydeHue CrnocoOCTBYeT pa3BUTHIO
AJTOPUTMUYECKOTO MBIIIJIEHUSI, CHOCOOHOCTH K 0000IIEHNIO U KOHKPETHU3alIlHH,
VCIIOJIb30BAHUIO AHAJIOTUH.

ConepxarenbHast nuHusa «Hauana MareMarnyeckoro aHajau3a» MO3BOJISIET
CYILIECTBEHHO PaCIIMPUTh KPYT KaK MaTEMaTU4YE€CKUX, TAK U MPUKIAIHBIX 33134,
JOCTYIHBIX OOyYaroluMcs, TaK KaK y HUX TOSABISETCS BO3MOXKHOCTb CTPOUTH
rpa@uKy CIOXKHBIX (DYHKUHN, ONpEAeNATh WX HAauOOJbIIME U HAUMEHBLINE
3HAYEHMUSI, BBIUUCIATH IUIOMAAU (GUTYp U OOBEMBI TEJ, HAXOJUTh CKOPOCTH U
ycKkopeHusi mpoueccoB. [laHHas comepikaTenbHas JIMHUS OTKPHIBAET HOBBIE
BO3MOXHOCTH MOCTPOCHHSI MaTEMaTUYECKUX MOJEJIEH peajabHbIX CHUTYallHii,
NO3BOJISIET HAXOAUTh HAWJIy4YIllee PEIICHHE B NPUKIAJHBIX, B TOM YHCIE
COLIMAJIBHO-D)KOHOMUYECKHX, 3a/1a4ax. 3HaKOMCTBO C OCHOBaMH
MaTeMaTHYeCKOTO  aHaiM3a  CHOCOOCTBYeT  pPa3BUTHIO  aOCTPaKTHOTO,
(hOopMaNbHO-JIOTMYECKOTO U KPEaTUBHOTO MBITIICHUS, (POPMUPOBAHUIO YMEHUI
pacrio3HaBaTh MPOSIBICHUS 3aKOHOB MAaTEMAaTHKN B HAYKE, TEXHUKE U UCKYCCTBE.
OOyuaronyecss y3HaIOT O BBIJAIOLIUXCS pe3yJbTaTaxX, IMOJIYYEHHBIX B XOE
pPa3BUTHUS MaTeMaTHKU Kak HayKu, U 00 UX aBTOpax.

ConepixarenbHO-MeToAMYECKas TUHUSI « MHOXKECTBA U JIOTUKA» BKJIIOYAET
B ce0sl DIIEMEHTHl TEOPUU MHOXKECTB M MAT€MaTUYECKOM JIOTHMKU. TeopeTHKO-
MHO)XECTBEHHBIE  IPEACTABICHUS IPOHU3BIBAIOT BECh KypC IIKOJIBHOM
MaTeMaTUKU W TpeajararoT HauOojiee YHUBEPCAIbHBIN SI3BIK, OOBEAUHSIOMINI
BCE paszlenbl MareMaTUKu W €€ NPWIOKEHUM, OHU CBS3BIBAIOT pa3HbIC
MaTeMaTU4YeCKue TUCHMIUIMHBL U UX NPWIOKEHUs: B eauHoe 1enoe. [loatomy
BAXHO  JaTh  BO3MOXKHOCTH  OOydYaromeMmycsi TMOHHUMAaTh  TEOPETHKO-
MHO>KECTBEHHBI $I3bIK COBPEMEHHOM MAaTreéMaTHMKA W HCIOJb30BaTb €ro IS
BBIPAKEHUS CBOUX MbICJIEH. [[pyrMM BaXKHBIM MPU3HAKOM MAaT€MaTHKU Kak
HayKd CJIeAyeT TMpU3HATh CBOWCTBEHHYIO €l CTpPOrocTb OOOCHOBaHHMN U
CJI€IOBAHUE  ONpPEACIIEHHBIM  MpaBWJIaM  IOCTPOEHUS  JOKA3aTelbCTB.
3HAKOMCTBO C JIEMEHTaMH MaTE€MaTHYeCKOW JIOTMKU CIOCOOCTBYET PAa3BUTHUIO
JIOTUYECKOTO MBILIUICHUST OOYyYalolUuXcs, TIO3BOJSIET MM CTPOUTh CBOM
pacCyKJIeHUsI Ha OCHOBE JIOTHYECKMX TpaBWi, (QOPMHUPYET HaBBIKU
KPUTHUYECKOTO MBIILICHHUS.

B yuebHOM Kkypce «AnreOpa W HadaJia MaTeMaTHYECKOTO aHAIH3a»
IPUCYTCTBYIOT OCHOBBI MaT€MaTU4YECKOTO MOJIEIIMPOBAHUSI, KOTOPHIE MTPU3BAHBI
crocoOcTBOBaTh (HOPMHUPOBAHUIO HABBIKOB IMOCTPOEHUS MOJETEH pealbHBIX
CUTyalul, HMCCIEAOBAHMS ATUX MOJEJEH C MOMOIIbIO ammapara ainreOpbl H
MaTEeMaTUYeCKOr0 aHalln3a, MHTEPIPETAlUY MOJYyYeHHBIX pPe3yibTaroB. Takue
3alaHUsl BIUIETEHbI B KaXKIbIA M3 pa3/esioB NPOrpaMMbl, MOCKOJbKY BECH
Marepuan y4eOHOro Kypca MIHUPOKO HCHOIb3YeTCs ISl PelleHUs MPUKIaTHBIX
3anad. [Ipu pelieHnn peaabHbIX MPAKTUYECKUX 3a/1a4 00ydarouuecs pa3BUBaoT
HaOI0AAaTeNbHOCTh, YMEHUE HAXOIWTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONb30BaTh  aHAJOTHIO, 0000IIaTh W  KOHKPETU3UPOBATH  IPOOIEMY.
JlesiTenbHOCT TO (OPMUPOBAHUIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTcsi B Ipollecce M3YUYEHHsS BCeX TeM yueOHOro kypca «Aunrebpa u
Hayajia MaTeMaTU4eCKOro aHaIn3a.

[Ha wuzyueHue yudeOHOro kypca «Anredpa M Hayajla MaTeMaTH4eCKOIro
aHanuza» otBoautcs 272 vaca: B 10 kinacce — 136 yacoB (4 yaca B Hezielnw), B
11 xmacce — 136 gacoB (4 yaca B HEICIIO). |



COAEPKXAHUE OBYYEHUA
10 KJTACC

Yucsia 1 BIYMCICHUSA

Panmonanbsubie uncina. OOBIKHOBEHHBIE W JIECATUYHBIE IPOOU, TIPOIICHTHI,
OeckoHeuHbIe TieproAandeckue Apoou. [Ipumenenue apobei U MPOIEHTOB IS
pelieHns NPUKIAIHBIX 3a/lad U3 PA3IUYHBIX OTpaciedl 3HAHWW U pPeaIbHOMN
KU3HU.

JlelicTBUTENbHBIE 4YHWCIIA. PanvoHanbHBIE W HUPPALNUOHAIBHBIE YHUCTA.
Apudmernueckue omepanuu ¢ JEHCTBUTENBHBIMU  YHCIaMH. MoOIyib
JCHCTBUTEIFHOTO 4YHCIA M ero cBoicTBa. [IpubnukEHHBIE BBIYMCIICHMUS,
paBUjia OKPYTIIEHUS, IPUKHUJIKA U OLIEHKA PE3YJIbTAaTa BBIYNCICHUM.

Crenenp c uenbiM mnokasareneM. buHom Herotona. Hcnons3oBaHue
nomxonsme  (GopMbl  3aUCH  JACHCTBUTENBHBIX YHCEN JUIS  PEIICHUS
MPAKTUYECKUX 337a4 U IPEACTABIICHUS TAHHBIX.

ApudmMerrnyeckuii KOpeHb HATYPaIbHON CTENEHU U €r0 CBOMCTBA.

CreneHb C palMOHAIBHBIM IIOKa3areJleM U €€ CBOWCTBA, CTENEHb C
JIENCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapudm uncna. CpoiictBa norapudma. JlecsTHuHbIE W HATypajbHBIC
norapupMsl.

CuHycC, KOCHHYC, TAHT€HC, KOTAHT€HC YHMCIOBOTO apryMmMeHTa. ApPKCHHYC,
APKKOCUHYC U APKTAHT€HC YMCJIOBOIO apTyMEHTA.

YpaBHeHUA U HEPABEHCTBA

ToxkecTBa W TOXIECTBEHHbIE MpPe0oOpa3oBaHUA. YpPaBHEHUE, KOPEHb
ypaBHEHHUs. PaBHOCWIIbHBIE YPAaBHEHUS U ypaBHEHUs-ClIeACTBUsL. HepaBeHCTBO,
pelIeHnEe HEPaBEHCTRA.

OCHOBHBIE METOJIbI PEIICHUS IENBIX U APOOHO-PAIIMOHAIBHBIX YPAaBHEHUMN
Y HEPaBEHCTB. MHOroO4JIE€Hbl OT OJHOW MEPEMEHHOM. [[eleHne MHOro4jieHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema be3y. MHorounmensl ¢ nenasiMu
koaddurmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BRIPAXKEHUH, COACPIKAIINX CTEIIEHU U KOPHHU.

UppaunonanbHble  ypaBHEHMUS. OCHOBHBIE ~ METOIBI  pEUICHUA
VMppalHOHATbHBIX YPAaBHECHUN.

[TokazarenbHble ypaBHeHUSI. OCHOBHBIE METO/bI PEIICHUS TOKA3aTeIbHBIX

YPaBHEHHUM.

[IpeoOpa3zoBaHue BbIPAKEHUN, COEPIKAIUX JIOTapU(PMBI.

Jlorapupmuueckue  ypaBHeHHs.  OCHOBHBIE  METOIbI  PEIICHUS
Jorapu(pMUYECKUX YPAaBHEHUH.

OcHoOBHbIE TPUTOHOMETPUUECKUE dbopMyIIBI. [IpeoOpazoBaHue
TPUTOHOMETPUUECKUX BBIPAKEHUM. Pemenne TPUTOHOMETPUUYECKUX
YPaBHEHUU.

Pemenne cucreMm NMHENWHBIX ypaBHEHMU. Marpuua CUCTEMBI JIMHEWMHBIX
ypaBHeHUI. OmnpenenuTenab Marpuilbl 2X2, €ro TeOMETPUYECKUUA CMBICT U
CBOMCTBA, BBIYMCIICHUE €r0 3HAYEHUs, NPUMEHEHHE ONPENCINUTENs I
peILlIeHUs] CUCTEMBbl JIMHEWHBIX YpaBHEHUH. PelieHune npukiaaHeix 3amady ¢
IIOMOIIBK0 CUCTEMBl JIMHEWHBIX ypaBHeHUW. lccienoBanue mnOCTPOCHHOM
MOJIEJIH C TIOMOUIBIO MAaTPHIl U ONIPEAECTUTENEH.

[TocTpoeHne MaTeMaTH4eCKUX MOZEJIEH PEATbHONW CUTYallMd C IMTOMOIIBIO
YPAaBHEHUM U HEPABEHCTB. l[puMeHeHNEe ypaBHEHUN U HEPABEHCTB K PELICHUIO



MaTeMaTHYeCKUX 3a/a4 M 33734 M3 Pa3IMYHBIX oOnacTell HayKu M peajbHOU
KU3HU.

DOyHKUMH U TPaPUKH

OyHKIMsA, crnocoObl 3agaHus (QyHkuuu. B3aumHO oOparHble (QyHKIMH.
Komnozumust dynkumii. Ipadux dyHkumu. DieMeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OO6nacTp onpeneseHus U MHOXKECTBO 3HaueHui ¢pyHkiuu. Hynu gyskmmm.
[IpomexxyTkn  3HAKOMOCTOSHCTBA.  UETHBIE U HEUYETHbIE  (DYHKIIUH.
[lepuoguueckne  ¢yHkuuu.  [IpoMeXyTKM  MOHOTOHHOCTH  (DYHKIUHU.
Makcumymbl 1 MUHUMYMBI GyHKIMU. HauOonblliee 1 HauMEHbIEEe 3HAUYCHUS
(GYHKITUY HA TIPOMEKYTKE.

Jluneitnasi, KBaJpaTuyHasi U APOOHO-TMHEIHAS (QYHKIIMU. DIEMEHTapHOE
UCCIIeIOBAaHUE U TIOCTPOEHUE UX rpauKOB.

CrenenHast GyHKIHUSI C HATYpaJIbHBIM U IEJIbIM TTOKa3zaresneM. E€ cBoiicTBa
u rpaduk. CBoiicTBa U rpaduK KOpHS n-Ooi CTENEeHH Kak (PyHKIUU OOpaTHOU
CTEIIEHU C HATyPaJbHBIM MIOKA3aTEIIEM.

[TokazarenpHas u jgorapudmMuyeckas (QyHKIIMH, UX CBOMCTBA U TpaduKu.
Ucnonb3oBanue rpadukoB GyHKUIUN ISl peIICHUs] ypaBHEHUIA.

Tpuronomerpuueckass OKPYKHOCTb, ONPENEIICHUE TPUTOHOMETPUUYECKHUX
(GYHKIMI YUCIIOBOTO apTryMEHTA.

OyHKIMOHAIBHBIE 3aBUCUMOCTH B PEaJbHBIX IPOLECCAX U SIBICHUSX.
I'paduku peaabHBIX 3aBUCUMOCTEH.

Havana maremMaTn4yeckoro aHajusa

ITocimenoBareabHOCTH, CIIOCOOBI 3aJaHMs ITOCIEAOBaTeIbHOCTEH. MeTton
MaTeMaTu4yeCcKOn VHyKIWH. MoOHOTOHHEBIE " OTPaHUYEHHBIC
IIOCIIEA0BATEILHOCTH. ICTOpUSA BOSHUKHOBEHUSI MAaTEMaTHYECKOIO aHAIN3a KaK
aHann3a OECKOHEYHO MaJIbIX.

Apudmernueckass UM reoMeTrpuyeckas  mporpeccud.  beckoHeuHO
yObIBatolass reoMerpuueckas mnporpeccus. Cymma OeCKOHEUHO YObIBaroIen
reOMETPUUYECKON Mporpeccuu. JIMHEMHbIN U SKCITOHEHIMAIIBHBIN POCT. HucIo e.
@opMyiia CIOXKHBIX IPOLEHTOB. lcronb30BaHWE IPOrpECCUU I PELICHUS
peaNbHbIX 33/1a4 NPUKJIAJHOTO XapaKTepa.

HenpepbiBHble QyHKIIMU ¥ WX CBOWcTBa. TOUKM paspbiBa. ACHUMIITOTHI
rpadukoB QyHkuuil. CBoiicTBa (yHKUMU HENPEPBIBHBIX Ha OTpe3ke. Metoj
VMHTEPBAJIOB JUISl PELICHUsS HEPABEHCTB. lIpuMeHEHHE CBOMCTB HENMPEPBIBHBIX
GYHKIUN U1 perieHus 3a/1au.

[lepBast u BTOpas nmpousBojHbie GyHKIMU. OnpeneneHne, reoMeTpuyYeCKuit
U (pU3MYECKUil CMBICI MNPOU3BOAHONW. YpaBHEHHE KacaTelbHOW K rpaduky
byHKIHM.

[IpousBonubie  3meMeHTapHbIX  (yHKnmid. [Ipow3BomHass  CyMMBI,
IPOU3BEACHHUS, YACTHOTO M KOMITO3ULIUU (PYHKIIHIA.

MHoxkecTBa U JIOTHKA

MHOXeCTBO, onepanuy HaJ MHOXKECTBAMM M HMX CBOMCTBa. /[marpaMmsbl
Oiinepa—Benna. IlpuMeHeHHE TEOPETHUKO-MHOKECTBEHHOIO —ammapara  JUis
ONMCAaHUS PEAJbHBIX MPOLIECCOB U SIBICHHWH, NPU PEIIEHUH 3a]a4 U3 JAPYTUX
y4eOHBIX MPEIMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MareMaTUYECKOT0 00bEKTa, CIEACTBHE,
J0Ka3aTesIbCTBO, PABHOCUJIBHBIE YPABHEHUS.

11 KUIACC



Yucia v BBIYUCTICHUSA

Harypanbnsie u nensle yucia. [I[puMmeHenre npu3HakoB IEIUMOCTH LETbIX
gyuces, Hanoboapuii o0mui aenutens (nainee — HOJl) u HauMeHblee oo1iee
kpatHoe (manee — HOK), ocrarkoB mo mopymio, anroputma EBkiamaa s
pelieHus 3a7a4 B 1eJIbIX YHCIIax.

Kommiekcupie ymcia. AnreOpandeckas U TPUTOHOMETpUueckas (OpMbI
3aMUCH KOMIUJIEKCHOTO 4YHclia. ApupMETUYECKUE OMepaluu ¢ KOMILJIEKCHBIMU
yuciamu. M3o00paxkeHne KOMIUIEKCHBIX 4YMCeNl Ha KOOPAWHATHOM IIOCKOCTH.
®opmyna Myaspa. KopHu n-oii cTeneHn u3 KOMIUIEKCHOTO yucia. [Ipumenenne
KOMIUIEKCHBIX YHUCEJ JIJIsl pelieHus PU3NUEeCKUX U TEOMETPUUECKUX 3a/1ad.

YpaBHeHUSA U HEPABEHCTBA

CucrtemMa M COBOKYNHOCTh YpPAaBHEHHMM M HEpPABEHCTB. PaBHOCHUIIbHBIE
CUCTEMBI U CUCTEMBI-CIIEACTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OTO60p KOpHEH TPUTOHOMETPUYECKUX YPAaBHEHHH C  IOMOUIBIO

TPUTOHOMETPHUUYECKOU OKPYKHOCTH. Pemenne TPUTOHOMETPHUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/bl PpELICHMs] TO0Ka3aTeNbHbIX M JIOTapUPMHUUECKUX
HEPABEHCTB.

OCHOBHBIE METOBI PELIEHUS] UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEUIEHUS CUCTEM U COBOKYITHOCTEH palMOHAJIbHBIX,
UPpPALMOHAIIBHBIX, I0KA3aTeIbHBIX U JOTapU(PMHUUECKUX YPAaBHEHUH.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TapaMETPaMH.

IIpumeHeHne ypaBHEHMH, CHUCTEM UM  HEPABEHCTB K  PELICHUIO
MaTeMaTHYeCKuX 3aJad M 3a7ad M3 Pa3IMYHbIX OOJIaCTel HAYKU U peajbHON
KU3HHU, UHTEPIPETALUS ITI0TYyYECHHBIX PE3YJIBTATOB.

DOyHKUMHA U TPaPUKH

I'padux xommosuiuu GyHknui. ['eomerpuyeckue oOpasbl ypaBHEHUM U
HEPABEHCTB HAa KOOPJIANHATHOM IIJIOCKOCTH.

Tpuronomerpruyeckue PyHKIUHU, UX CBOMCTBA U Tpa(UKH.

I'paduueckue mMeTompl penieHus] ypaBHEHUN U HepaBeHCTB. [paduueckue
METOBI PELICHUS 3a4a4 C TapaMeTpPaMH.

Ucnonb3oBanue rpadukoB (QyHKIMN AJIS HCCIEIOBAHUS MPOLIECCOB U
3aBUCUMOCTEHN, KOTOPbIE BOSHUKAIOT MPU PELICHUHU 3a7ay U3 JAPYTHX YUEOHBIX
IIPEAMETOB U PEATLHOM KU3HHU.

Havyana maremaTnyeckoro aHajusa

[IpumeneHnre TpOU3BOIHON K MCCIIENOBaHUIO (DyHKIIUM HAa MOHOTOHHOCTD
U SKcTpemMyMmbl. Haxoknenue HauOONbIIET0O W HAUMEHBUIETO 3HAYCHUH
HEIpepbIBHON (DYHKIMU HA OTPE3KE.

IIpruMeHenne npPOU3BOAHOM I HAXOXKACHUS HAWIY4dIlEero PEUICHUs B
IIPUKIIAJHBIX 3aJadax, Ul OINpPEACIICHUS CKOPOCTH M YCKOPEHHMS IpolLecca,
3a1aHHOTO (POPMYIION UK TPAdUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO IepBooOpa3HbiX. [lepBooOpa3zHbie
arieMeHTapHbIX PpyHkumii. [IpaBuna HaxoXaeHUs TEPBOOOPA3HBIX.

WNurerpan.  IeomeTpudeckuil  CMBICI ~ MHTErpaysia.  BbeluucieHue
ornpenen€HHoro nuTerpana no gopmysne Heiorona-Jleionuna.

[Ipumenenue uHTErpana isi HaAXOXKACHUS IUIOMIAACH TUIOCKUX QUryp u
00BbEMOB T€OMETPUUECKUX TEIL.

[Ipumepsl pemiennit auddepeHanbHbIX ypaBHEHU. Maremarudyeckoe
MOJICIUPOBAHUE PEATBHBIX MPOLIECCOB C TMOMOMIbI0 U depeHIIHaTbHBIX
YpPaBHEHUM.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA VYYEBHOI'O KYPCA
«AJITEBPA U, HAYAJIA MATEMATHUYECKOI'O  AHAJIM3A»
(YIUIYBJIEHHBIM VYPOBEHb) HA VYPOBHE CPE/IHEI'O OBHIIEI'O
OBPA3OBAHUAA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpamaaHCKOr0 BOCIIUTAHUSA:

COOPMUPOBAHHOCTh  TPAKJIAHCKOM  TO3MUIMU  OOyyaromerocs  Kak
AKTUBHOTO M OTBETCTBEHHOI'O WJIEHA POCCHUMCKOTO OOIIECTBA, MPEACTABIECHUE O
MaTeMaTHYeCKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYD, SBICHUH,
IpoLEyp TPaKIAHCKOTO o00IIecTBa (BBIOOPHI, OMPOCHI M JIPYTO€), yMEHHE
B3aUMOJICHCTBOBATh C COLMAJIBHBIMM HWHCTUTYTAMH B COOTBETCTBUU C HX
(GYyHKIUSIMUA U HA3HAYCHUEM;

2) NIaTpUOTHYECKOr0 BOCIIUTAHUS:

c(hOpMHPOBAHHOCTh POCCHUICKON TPAKIAHCKON MICHTUYHOCTH, YBAKCHUS
K IIPOIIIOMY M HACTOAIIEMY POCCUICKOM MaTe€MaTHKH, IIECHHOCTHOE OTHOIIICHHUE
K JOCTHXKECHUSIM POCCUMCKUX MATEMAaTHUKOB U POCCHUMCKOM MaTeMaTU4eCKOU
IIKOJIbI, WCIIOJIb30BaHUE ATUX JOCTHKEHUN B JAPYrMX HayKaX, TEXHOJIOTHSX,
chepax SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUS:

OCO3HaHUE JTyXOBHBIX LIEHHOCTEU POCCUICKOTO Hapoja,
c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, JTHUYECKOTO IOBEICHUS,
CBA3aHHOTO C MPAKTUUYECKUM TPUMEHEHUEM JIOCTIXKCHUH HayKu W
JNEATENBHOCTBIO YUYEHOIO, OCO3HAaHHWE JIMYHOTO BKJI3Ja B MOCTPOCHUE
YCTOMYHMBOTO OyTyIIETo;

4) 3¢TeTU4eCKOro BOCIIMTAHUSA:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOUAsl SCTETUKY MaTeMaTHU4eCKHUX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3ajad, peleHni, paccyKJIeHHH,
BOCIPUUMYHUBOCTh K MATEMAaTUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pu3nyeckoro BOCIUTAHUSA:

c(hOPMUPOBAHHOCTh YMEHHUSI TPUMEHSATH MaTeMaTHYeCKHUe 3HAaHUS B
WHTEepecax 3J0poBOro M Oe3omacHOro oOpasza JKM3HHU, OTBETCTBEHHOE
OTHOIIIEHHE K CBOEMY 3/I0POBBIO (3I0pOBOE MUTaHHUE, COaTaHCHUPOBAHHBIM
PEXKHUM 3aHATUA U OTHbIXA, PETYIspHas (U3nYecKas aKTUBHOCTH), PU3MUECKOE
COBEPILICHCTBOBAHUE npu 3aHATHUSAX CIIOPTUBHO-03/10POBUTEIBLHOM
NEATEIbHOCTBIO;

6) Tpy10BOI0 BOCIIUTAHUSA:

TOTOBHOCTb K TpYAy, OCO3HAHME IIEHHOCTH TPYIOJIO0Usl, HHTEpPEC K
paznuyHbIM  chepaM  TpodEeCCHOHATBHON  JESTENHHOCTH, CBSI3aHHBIM C
MaTeMaTUKON M €€ MPUIOKCHUSMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOD
Oynymieit mpodeccuu W peaau3oBBIBATH COOCTBEHHBIC >KHU3HEHHBIC IIJIaHBI,
TOTOBHOCTb U CIOCOOHOCTH K  MareMarudyeckoMy OOpa30oBaHUIO U
CaMOOOpa30BaHUIO Ha MPOTSKEHUU BCEU KU3HU, FOTOBHOCTh K AKTHBHOMY
YYacTHUIO B PEIICHUHU TPAKTUUECKUX 3a/1a4 MaTEMaTUYECKON HAIIPaBIEHHOCTH;

7) 3KOJIOTUY€CKOT0 BOCIIMTAHMS:

c(hOPMUPOBAHHOCTh DKOJOTUUECKOM KYJIBTYPhI, TOHMMAaHUE BIUSHUS
COLMAIBHO-DKOHOMUYECKUX  MPOLECCOB HA COCTOSHUE MPUPOAHOM H
COIMMAIBHOW Cpebl, OCO3HAHWE TIOOAIBHOTO XapakTepa HSKOJIOTHIECKUX
mpoOyieM, OpUEHTAIMS Ha MPUMEHEHUE MaTEeMaTHUYEeCKUX 3HAHUU IS PEIICHUS



3a/1a4 B 00JIACTH OKPYKAIOIIe Cpeibl, IIIaHUPOBAHUE MOCTYIIKOB U OLIEHKU UX
BO3MOXKHBIX MOCJIEACTBUM ISl OKPYKAFOIIEH CPEbI;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUSI HAyKM U  OOIIECTBEHHOM TMPAaKTUKH, [OHUMaHUE
MaTeMaTHYeCKOW HayKd Kak cQepbl YeTOBEUECKOW MESITeIbHOCTH, ITAloB €&
pPa3sBUTUS M 3HAYMMOCTM JUISL Pa3BUTUS LUBWIM3ALWH, OBJIAJACHHUE S3BIKOM
MaTEMaTUKU U MareMaTH4eCKON KyJIbTYpOM KaK CPEICTBOM IO3HAaHUS MU,
TOTOBHOCTh OCYILIECTBIISITh MPOCKTHYIO U HCCIENOBATENBCKYIO JEATEIbHOCTh
VHJIMBUIYaJIbHO U B TPYIIIIE.

METAHNPEIMETHBIE PE3VYJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA

ba3oBbie Jloruyeckue AeMCTBUSA:

BBISIBIISITH M XapaKTEPU30BATh CYHIECTBEHHbIE TPU3HAKA MATEMAaTHUYECKUX
OOBbEKTOB, TOHSATHUH, OTHONICHUH MEXIY TMOHITHAMHU, (HOPMYIHPOBATH
onpeieeHUs MOHSITUH, yCTaHaBIIUBATh CYILIECTBEHHBIN MIPU3HAK
KJaccu(uKanuu, OCHOBaHUA JUisi OOOOIIEHUS U CpPAaBHEHHUS, KpUTEPUHU
MIPOBOJIUMOTO aHAJIN3A;

BOCIIpUHUMATh, (opmynupoBaTh ©  NpeoOpa3oOBBIBATh  CYXKJICHUS:
YTBEPAUTENbHBIE U OTPULIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHbIE;

BBIABIISITh ~ MAaTeMAaTMUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
MpOTUBOpeuHs B (haKkTax, JaHHBIX, HAOMIOACHUSX U YTBEPKIACHUAX, MpEJIararh
KPUTEPUHU JIJIS1 BHISIBICHUSI 3aKOHOMEPHOCTEW U MPOTUBOPEUHIA;

Jenarb BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JI€IYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUCHHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MIPOBOJIUTH CaMOCTOSITEIILHO JTI0OKa3aTesIbCTBa MaTeMaTU4YeCKUX
YTBEpXKIEHUU (TpsiMble W OT MPOTHUBHOIO), BBICTPAMBATh APTyMEHTAIIMIO,
MIPUBOIUTH IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS
Y BBIBO/IBI;

BBIOMpATh CIIOCOO pelieHus ydeOHOW 3amaduu (CpaBHHMBATh HECKOJBKO
BapUAHTOB  PEIICHMS, BbIOMpaTh HauOoysiee TOAXOMANUMNA €  Yy4E€TOM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ncciieqoBare/bCKie AeHCTBHUA:

MCIIOJIb30BaTh BOIPOCHI KaK MCCIENOBATEIIbCKUNA WHCTPYMEHT IO3HAHMS,
dbopMynupoBaTh  BOMPOCHI, (UKCHUPYIOIIME MPOTUBOPEUYHE,  MpoOIeMy,
yCTaHABJIMBATh UCKOMOE M JaHHOE, (OPMUPOBATH TUIOTE3Y, ApPTyMEHTUPOBAThH
CBOIO MMO3UIIHI0, MHEHHUE;

MIPOBOJIUTH CaMOCTOSITETILHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAaHUE TI0 YCTAaHOBIIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro OObEKTa,
SIBJICHUSI, TIPOIIECCA, BBISBICHUIO 3aBUCUMOCTEN MEXKTy 0OBbEKTaMu, SIBICHUSIMH,
npolieccamu;

CaMOCTOATENLHO (HOPMYIUPOBATh 00OOIIEHNS U BBIBOABI IO PE3yabTaTaM
MPOBENEHHOTO HAONIONEHUS, WCCIIENOBAaHUsA, OIICHUBATh JOCTOBEPHOCTH
MOJTyYE€HHBIX PE3YJIbTAaTOB, BHIBOJIOB U 0000IIIECHMIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MpOllecca, a TaKKe BbIJBUIaTh
MPEANOIOKEHHS O €r0 Pa3BUTHU B HOBBIX YCIIOBUSIX.

PaGora c undgopmanmeii:

BBISIBIISITH JIe(DUIIMTH HH(DOPMAIINH, TaHHBIX, HEOOXOJUMBIX JJIsl OTBETA Ha
BOMPOC U JUIs pEUICHUS 3a/1a4H;



BbIOMpaTh  MHGOpPMAIMIO W3  UCTOYHMKOB  PA3UYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBaTh M HMHTEPHPETUPOBATH HHGOPMAIUIO
pa3IMyYHbIX BUJOB U (HOPM IIPEICTABICHHUS;

CTPYKTypHUpOBaTh MH(GOPMALINIO, IPEICTABIATh €€ B Pa3IMUHbIX (opMax,
WUTIOCTPUPOBATh rpauyeCcKy;

OLICHUBATh HaJEKHOCTD uH(pOopMaIuu 1o CaMOCTOSTENILHO
c(hOpMYITHPOBAHHBIM KPUTEPHUSIM.

KomMyHMKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1elCTBUS

Oo0wmenne:

BOCIIPUHUMATh U (POPMYIIMPOBATH CYKJICHUSI B COOTBETCTBUU C YCIOBUSIMU
U LEJISIMH OOIIEHHUS, SICHO, TOYHO, IPaMOTHO BBIPa)KaThb CBOIO TOUKY 3PEHUS B
YCTHBIX M MMCbMEHHBIX TEKCTAaX, 1aBaTh MOSCHEHUS IO XOAY PEIICHMS 3a1auH,
KOMMEHTHPOBATh MTOJIyYEHHBIN PE3YIIbTAT;

B XO7ie 00CYKJIEHHUs 3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
npoOJieMbl, pelaeMol 3aJayd, BBICKA3bIBaTh WJIEW, HALIEJICHHbIE Ha IMOMCK
pELICHMS, COMOCTABIIATh CBOM CYXACHHS C CYKICHUSMH JIPYTMX YYaCTHHUKOB
auanora, oOHapyKUBaTh pa3JinuMe U CXOJCTBO MO3UIUH, B KOPPEKTHOU popme
(GbopMyIHMpOBaTh pa3HOITIACHUS, CBOM BO3PAKEHUS;

NIPEACTABIATh  pE3ydbTarbl  PEHIEHUs  3a0a4d,  JKCIEPUMEHTA,
HCCIIEJIOBAHHUS, MPOEKTA, CAMOCTOATEIbHO BBIOMpATh (hopMaT BBICTYIUICHUS C
yu€TOM 3ajJ]ay MPE3EHTALNN U OCOOCHHOCTEHN ayIuTOpUH.

PeryasitTuBHble yHUBepcaJIbHbIe YUeOHbIE 1elicTBUS

Camoopranusanus:

COCTAaBJIATH IUIaH, aJITOPUTM PEILLIEHUs 3aJlauu, BEIOUpaTh Criocol pelieHus
C YuYéTOM HUMEIOLUXCS PECYypcoB M  COOCTBEHHBIX  BO3MOXHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTBHl PELICHUNW C YYETOM HOBOU
uH(pOpMaLyu.

CaMOKOHTPO/Ib, SJMOLMOHAIbHBIH HHTE/VIEKT:

BJa/IeTh HAaBBIKAMHU IO3HABATE€JIbHOW pPEeQIEeKCUH KaK OCO3HaHUs
COBEpIIAEMBIX JEHCTBUM M MBICIUTEIBHBIX IIPOLECCOB, HX PE3YyJIbTaTOB,
BJaJIETh CIOCOOAMM CaMOIPOBEPKH, CAMOKOHTPOJIS Ipoliecca W pe3ysbrara
pELIeHUs] MaTeMAaTUYECKOM 3a1a4uu;

NPENBUIETh TPYIHOCTH, KOTOpPbIE MOIYT BO3HUKHYTH IpH pELICHUH
3a/la4yd, BHOCUTb KOPPEKTUBBI B JICATEIBHOCTH HAa OCHOBE HOBBIX
0OCTOATENBCTB, JaHHBIX, HAACHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBAThb COOTBETCTBUE pe3ylbTaTa LU W YCIOBUSAM, OOBSICHATH
NPUYHMHBl JOCTH)KEHUS WM HEIOCTHKEHUS PpPEe3YyJbTaToB JIEATEIbHOCTH,
HAXOJUTh OIINOKY, 1aBaTh OLEHKY NMPUOOPETEHHOMY OIIBITY.

CoBMecTHaAs 1eSITEJILHOCTD:

NOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHHOW U UHIMBUIYyaIbHON
paboOThl MpHU peuieHuH Yy4deOHbIX 3aJad, NPUHUMATh 1eJb COBMECTHOMU
JeSITeNbHOCTH, TNIAHUPOBATh OPraHU3AIMI0 COBMECTHON pabOTHhI, pacipeaesiTh
BUJIbI Pa0OT, JOTOBAapUBAThCS, OOCYKIAaTh MPOIECC W pe3yJabTar padoThl,
000011aTh MHEHUS! HECKOJIBKUX JIFO/IEH;

y4acTBOBATh B IPYNIOBBIX (hopmax paboThl (00CYKIeHUsl, 0OMEH MHEHUH,
«MO3TOBbI€ IUTYPMb» M UWHBIE), BBINOJHITH CBOK 4YacTb pabOThl H
KOOPJAMHHUPOBaTh CBOM JACHCTBUS C JPYIrMMHU WICHAMH KOMaH[bl, OLEHUBATh
KauecTBO  CBOEr0  BKJaJa B OOMMH  MPOAYKT MO  KPUTEPUSM,
c(OopMyIMPOBAaHHBIM YYACTHUKAMHU B3aUMOJICHCTBUS.



HPEAMETHBIE PE3VYJIBTATDBI

K xoniy oOyuenuss B 10 kjacce oOyyaromuiicsi MOMYYUT CIETYIOIINE
MpeAMETHBIE PE3YNIbTATHI M0 OTACIBHBIM TeMaM padouell mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hadajaa MaTeMaTHYeCKOTO aHAITN3ay:

Yucaa 1 BBIYUCTCHUSA:

CBOOOIHO OMEpUPOBATh MOHSATUSMU: PAIMOHAIBHOE YHCIIO, OECKOHEUHAs
nepuoguyeckas JpoOb, MPOLEHThl, HPPALMOHAIBHOE YHUCIO, MHOXECTBA
palMOHATIBHBIX U ICUCTBUTENBHBIX YUCEI, MOAYJIb JICCTBUTEIBLHOIO YHUCIIA;

MPUMEHATh APOOM M TPOIECHTHI I PEIICHHs MPUKIATHBIX 3a1ad U3
Pa3JIMYHBIX OTPACIIEN 3HAHUW U pEATIbHOU KU3HU;

OPUMEHSATh  NPUOMMKEHHBIE  BBIYMCICHHUS, TNPaBWIA  OKPYIJICHHS,
MPUKUJIKY U OLIEHKY pe3yJbTaTa BEIYUCIICHUM;

CBOOOJHO OMEPUPOBATh MOHITHEM: CTENEHb C LEIBbIM IOKa3aTelIeM,
MCITIOJIb30BAaTh TMOAXOAANIYI0 (OpMy 3amucH JACHCTBUTENBHBIX YHCEN IS
peLICHUS NMPAKTUYECKUX 3a]1a4 U IIPEACTABIICHUS TaHHBIX;

CBOOOJTHO  OINEpUpPOBaTH  TOHSATHEM:  ApUPMETUUECKUH  KOPEHBb
HATypaJbHOU CTEINCHU;

CBOOOJHO  OMEpUPOBATh  MOHSATHEM: CTENEHb C  palMOHATHHBIM
[OKa3aTeJieM;

CBOOOIHO OMEpUpOBaTh MOHATUAMU: JIOTapudM 4YHUCIA, JTECATUYHBIE U
HaTypajbHbIE JTOTapu(MBbI;

CBOOOJTHO ONEPUPOBATH MOHSATUSIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC
YUCIIOBOTO ApTyMEHTA;

ONIEpUPOBaTh IOHATUSMHU: APKCHUHYC, AapPKKOCMHYC M  apKTaHICHC
YUCIIOBOTO apryMEHTA.

YpaBHEHUS U HEPABEHCTBA:

CBOOOJTHO  ONEpPUPOBaTh  MOHSATUSAMHU:  TOXKJIECTBO,  ypaBHEHUE,
HEPABEHCTBO,  PABHOCWIBHBICE  YPaBHEHHS W YPABHEHUS-CIEACTBHS,
PaBHOCHUJIBHBIE HEPABEHCTBA;

OPUMEHSTh PA3IMYHbIE METO/Abl PEIICHUS pPAlMOHAIBHBIX U JPOOHO-
palMOHANIbHBIX YPAaBHECHHUM, NPUMEHSITh METOJ HWHTEPBAJIOB ISl PEUICHUS
HEPABEHCTB;

CBOOOJHO OTNEPHUPOBATH MOHITHSIMHU: MHOTOUYJIEH OT OJHOW TMEPEMEHHOM,
MHOTOUIEH C MLEIbIMH Kod(DPHUIIMEeHTaMU, KOPHU MHOTOYJICHA, MPUMEHSThH
JICJICHWE MHOIOYJIEHAa HAa MHOIOWIEH C OCTAarkoM, Teopemy be3dy u Teopemy
Buera nns pemenus 3amay;

CBOOOTHO OMNEPUPOBATH MOHSATUSMHU: CHCTEMa JIMHCHHBIX ypaBHCHH,
MaTpulla, ONPEACNUTENb MaTpUlbl 2 X 2 W €ro reOMETPUYECKHIl CMBbICT,
UCIIOJI30BaTh CBOMCTBA ONpPENENUTEN 2 X 2 JJid BBIYMCIIEHUS €ro 3HAY€HUs,
NPUMEHATh ONPEACIIUTENN Uil PEUICHHUS CHUCTEMBI JIMHEWHBIX YpPaBHEHUH,
MOJEIUPOBaTh pEAbHBIE CUTyalldd C IIOMOLIBK0 CHUCTEMBI JIMHEHWHBIX
YPAaBHEHHM, HCCIEIOBATh IOCTPOCHHBIE MOJEIW C IOMOIIBK0 MATpUL] U
ONpEACIUTENCH, HHTEPIIPETUPOBATH MOJIYYECHHBIN PE3YJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBHM C KOpHAMH JUIsl TNpeoOpa3oBaHUs
BBIPAKCHUM;

BBITIOJIHATh  MPEOOpa30BaHUSl UYUCIOBBIX BBIPAKEHUH, COAECpPKAIIUX
CTEIIEHU C PAllMOHAJIBbHBIM MIOKA3aTEIIEM;

WCIIOIb30BaTh CBOMCTBa norapumMoB JUTSt npeoOpa3oBaHus
norapu(MUYECKUX BBIPAKECHHI;



CBOOOJTHO OMEPUPOBATH MOHATHIMH: HUppalloHaIbHbIE, TTOKa3aTeabHbIe U
jJorapupMUUECKHEe ypaBHEHHUS, HaXOAUTh WX PEIICHHS C I[OMOIIbIO
PaBHOCHWJIBHBIX IEPEXOJI0B WJIM OCYLIECTBIISASL IPOBEPKY KOPHEH;

OPUMEHATH  OCHOBHBIE  TPUTOHOMETPHUYECKHE bopmynbl IS
npeoOpa3oBaHuUs TPUTOHOMETPHUIECKUX BBIPAKEHHUI;

CBOOOJTHO OMNEpPUPOBaTH IOHSATHUEM: TPUTOHOMETPHUECKOE YpaBHEHHE,
OPUMEHATh HEoOXoAuMble (OpMYNIbl s PpEUIeHHs] OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX YPaBHEHMUI;

MOJICIUPOBATh peajbHbIE CHUTyallud Ha S3bIKE anreOpbl, COCTaBIATH
BBIPQXCHHSI, YpaBHEHHUS, HEPABEHCTBAa IO YCJIOBHUIO 3aJadd, HCCIEI0BAThH
MOCTPOEHHBIE MOJICNIN C HCIIOJIB30BAHUEM armapara anreopsol.

DOyHKUMH U TPaPuKn:

CBOOOJHO OINEpPUPOBaTh TMOHATUAMU: (PYHKLUHS, CIIOCOOBI 3aJaHus
(GyHKIMU, B3aMMHO OOpaTHble (YHKUMH, KOMIIO3UIMS (QYHKUIUH, rpaduk
(byHKIHH, BBITOIHITH 3JIEMEHTapHbIe TPeoOpazoBaHus rpadukoB PyHKIINH;

CBOOOJTHO ONEPUPOBATH MOHITUSIMH: OOJIACTh ONPENETICHUs] 1 MHOXXECTBO
3Ha4eHUN (PYHKIUH, HYJIU QYHKLINH, TPOMEKYTKH 3HAKOTIOCTOSHCTBA,;

CBOOOJHO OIEPHUPOBATh TMOHATUSAMHU: YETHBIE W HEYETHBIC (QYHKIIHH,
nepuoandeckre GyHKINH, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAKCUMYMBI
U MUHUMYMBI (YHKIMH, HauOoJblllee W HAaUMEHbIIEEe 3HaYeHHE (PYHKUIHUU Ha
MIPOMEXKYTKE;

CBOOOJTHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAsl (QYHKLMS C HATypaIbHbIM
U IIeTBIM TIOKa3aTenieM, rpaduk cTerneHHoW (QYHKIIMN C HaTypadbHBIM M LEJIBIM
1oKasareseM, rpaduk KOpHS N-oi CTENEeHHM Kak (PyHKIMH OOpaTHOM CTENEHU C
HATypaJIbHBIM MTOKA3aTeNIEM;

ONEepUpPOBaTh MOHITUSAMM: JUHEWHAs, KBaJpaTHUHas U IpOOHO-IMHENWHas
(YHKLIMM, BBIIOJIHATh 3JEMEHTAPHOE MCCIEAOBAaHUE U IOCTPOECHUE HX
rpaduKoB;

CBOOOTHO OINEPHPOBATh MOHATUSAMU: MOKA3aTENbHAS U JorapupMudeckas
(GYHKIIMY, UX CBOMCTBA W TpadUKH, UCIOIH30BaTh MX TpauKu IS pEIICHUS
YPaBHEHHU;

CBOOOJHO OINEPUPOBATh MOHSTUSIMM: TPUTOHOMETPUYECKAST OKPYXKHOCTD,
oTpeniesieHHe TPUTOHOMETPUYECKUX (PYHKIIMIA YUCIOBOTO apTyMEHTa;

UCIIONBb30BaTh Trpapukud (QyHKIUH JUIS HCCIEAOBAaHUS IMPOLECCOB U
3aBHCUMOCTEH IpHU PEIIeHUH 3aa4 U3 JPYTUX YUYEOHBIX MPEIMETOB U pealbHOU
’KU3HU, BBIpaXKaTh (POPMYJIaMU 3aBUCUMOCTH MEX]y BETUUMHAMU;

Havana mareMaTn4eckoro aHajusa:

CBOOOTHO OMEPHUPOBATH MOHATHAMH: apuMeTndeckas U reoMeTpudecKas
nporpeccus, 66CKOHEYHO yOBIBaOIIasi FTeOMETPUUYECKast MPOTPECCHs, TNHEHHBIN
U OKCIIOHEHIMAJIbHBI  pocT, (opMyaa CIOXKHBIX TPOLIEHTOB, HMETh
IpPECTABIEHUE O KOHCTAHTE;

MCTIOB30BaTh MPOTPECCUU ISl PEHICHHS peajbHBIX 3a7ad MPUKIATHOTO

XapakTepa;
CBOOOJTHO OIICPHUPOBATH TOHATHSMH: ITOCIICIOBATEIBHOCTD, CIHOCOOBI
3aJIaHuUs TIOCJIeZIOBAaTEIIbHOCTEH, MOHOTOHHBIC U OTpaHHYCHHBIC

MIOCIICIOBATEIbHOCTH, TOHUMAarh OCHOBBI 3apOKJICHUS MaTeMaTUYeCKOro
aHallM3a KaK aHalin3a OECKOHEUYHO MaJIbIX;

CBOOOJHO OIEpUPOBATh TOHATHUSMU: HEMPEPBIBHBIE (PYHKIIMH, TOYKH
paspsiBa rpaduka QyHKINH, aCUMIITOTHI Tpaduka QyHKITUN;

CBOOOIHO ONEPHUPOBATh MOHATHEM: (YHKIIMS, HETPEPHhIBHAS Ha OTPE3KE,
NPUMEHSATh CBOMCTBA HEMPEPHIBHBIX (PYHKINN JJIsI PEIICHUS 3a]1a4;



CBOOOJHO ONEPUPOBATh MOHATHUSAMH: II€pBas W BTOpas IPOU3BOIHBIC
GbyHKIMHY, KacaTenbHas K rpauKy QyHKIUY;

BBIUKCIIATL  MPOU3BOJHBIC  CYMMBI, TPOM3BEICHUS, YACTHOTO U
KOMIIO3UIIMH JABYX (DYHKIIMH, 3HAaTh MPOU3BOHBIE JJIEMEHTAPHBIX (PYHKIUH;

MCIIOIb30BaTh T€OMETPUUECKUM U (UBUYECKUN CMBICI TMPOU3BOIHOM st
pelIeHUs 3a7a4.

MHo:kecTBA M JIOTHKA:

CBOOOJTHO  OMEPHUPOBaTh TMOHATHSAMU: MHOXECTBO, OIEpalid HaJ
MHO>KECTBaMU;

WCMOJIb30BATh T€OPETHUKO-MHOKECTBEHHBIM — amnmapar Juisi  OMUCaHUS
pealbHBIX MPOIIECCOB M SBJICHUH, MPH PEIICHUH 3aJa4 M3 APYTHUX yICOHBIX

IPEIMETOB;
CBOOO/IHO OIEPUPOBATH MOHATHUIMU: OIpEAeNeHrue, TeopemMa, ypaBHEHHe-
CIEJICTBUE,  CBOMCTBO  MaTeMarMuyecKoro  OObEKTa,  JI0Ka3aTeJIbCTBO,

PaBHOCUJIbHBIE YPAaBHEHUS U HEPABEHCTBA.

K xonmy oOyuenuss B 11 kJjiacce oOy4arouuiics MONYYUT CIETYIONTUE
IpEeIMETHBIE PE3ybTAThI M0 OT/IEIBHBIM TEMaM padoyelt MporpaMMbl y4eOHOTO
Kypca «Anredpa v Hayajla MaTeMaTHYECKOTO aHATN3ay:

Yuciia v BIYUCTICHUSA

CBOOOJHO OIEpPUPOBaTh TMOHATUSAMU: HATYypalIbHOE U IEJI0€ YHCIIO,
MHOKECTBA HaTYpPaJIbHbIX U LEJbIX YUCEI, UCII0JIb30BaTh MPU3HAKU JIEIUMOCTH
nenbix yucen, HOJ u HOK HarypanbHbIX uMcen Al peuieHus 3ajaad,
MIPUMEHATH anroput™ EBkiuna;

CBOOOIHO ONEpHUpPOBaTh MOHITHEM OCTaTka MO MOAYJIO, 3alUChIBAThH
HaTypaJibHbIC YMCIIA B PA3JIMUHBIX TO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS,

CBOOOIHO OIEPUPOBATH TMOHSTHIMHU: KOMIUJIEKCHOE YHUCJIO M MHOXECTBO
KOMILJIEKCHBIX YMCEJl, MPEACTABIATh KOMIUIEKCHBIE YUCIA B ajureOpanvyeckon u
TPUTOHOMETPUUECKOU (hOpME, BBITOIHITH apudMETHUECKUE ONepalui ¢ HUMU
1 U300pakaTh HA KOOPJAMHATHOM IIIOCKOCTH.

YpaBHEHUSA U HEPABEHCTBA:

CBOOOIHO ONEPHPOBATh MOHATUSIMU: UPPAIIMOHANIbHBIE, TTOKA3aTeIbHbIE U
norapuMUYECKUE HEPABEHCTBA, HAXOJUTh MX PEIICHUS C T[OMOIIbIO
PaBHOCUJIBHBIX MIEPEXO/IOB;

OCYLIECTBIATh OTOOp KOPHEW IMpPU PpELIEHUHM TPHUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOOIHO OIEPUPOBATH TOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OpPUMEHATh HeoOxonuMble GOpMyJNbl i PEIICHHs] OCHOBHBIX THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOTHO OIIEPUPOBATh MOHATUSAMU: CUCTEMA U COBOKYITHOCTh YPaBHEHUN
U HEpPABEHCTB, PAaBHOCUJIBHBIE CHUCTEMbl M CHUCTEMbI-CIEACTBUS, HAXOIUTh
pEeIIeHUs] CHUCTeMbl M COBOKYMHOCTEH pallMOHAIBHBIX, HPPAIMOHAIBHBIX,
MOKAa3aTeJIbHBIX U JOrapu(PMUUIECKuX YpaBHEHUN U HEPABCHCTB;

peniaTrh palMoOHAJIbHBIE, UppaLUOHaJbHBIE, MOKa3aTeIbHbIE,
gorapuMUUECKUEe W TPUTOHOMETPUYECKUE YypaBHCHUS W HEPABEHCTBA,
coJiepKaliue MOAYJIH U apaMeTPhl;

NPUMEHSTH TpaduuecKkrue MeTOIbI IJIsl PEIICHHs] YPABHEHHU U HEPABEHCTB,
a TakXe 3aj1a4 C apaMmeTpaMu;

MOJIETIUPOBATh pEAJIbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTaBISThH
BBIPDAXKEHUS, YPAaBHEHUs, HEPABEHCTBA W MX CHUCTEMbI IO YCJIOBHUIO 3a/1ayH,
UCCJIeIOBaTh TOCTPOEHHBIE MOJENM C WCIIOJNIb30BAaHUEM armmapara aiareopsl,
UHTEPIPETUPOBATD MOJYUECHHBIN PE3yJIbTAT.



DOYyHKIUMN U TPAPUKU:

CTpPOUTh TpadUKu KOMIO3UIUU (YHKIUNA C MOMOIIBIO 3JIEMEHTAPHOTO
MCCJIEIOBAHUS U CBOMCTB KOMITO3HUIIMU JABYX (PYHKIIHI;

CTPOUTh TEOMETpPUYECKHE O0Opa3bl ypaBHCHHUH M HEPABCHCTB Ha
KOOPJIMHATHOM THIOCKOCTH;

CBOOOMHO ONEPHUPOBATh TOHIATHSAMHU: TpPaQUKA TPUTOHOMETPUUECKUX
hyHKIM;

OPUMEHSATh (QYHKIIMU ISl MOJAEIMPOBAHUS U MCCIECIOBAaHUS pPealbHbBIX
MPOLIECCOB.

Hauaja MaTemMaTu4ecKoro aHajmn3a:

UCIIOJIb30BaTh ~ TMPOW3BOJAHYIO  JUIsi  WCclenoBaHus — (QYyHKIMA — HA
MOHOTOHHOCTb U SKCTPEMYMBI;

HAXOJIUTh HauOOJIbIlIeE U HAaMMEHbIIee 3HAYEHUs! (PYHKIIUHU HETPEPhIBHOU
Ha OTpE3Ke;

MCITOJIB30BAaTh MPOU3BOMHYIO IS HAXOXKJCHUS HAWITYUIIeTO PEIICHHS B
NPUKIAAHBIX, B TOM YHCIE COIMATBHO-IKOHOMUYECKHUX, 3ajadax, I
OTIPEJICJICHUs] CKOPOCTU M YCKOPEHHS MpoIlecca, 3aJaHHOro (opMyaou WM
rpadukom;

CBOOOHO OINEPUPOBaTh TMOHATUSAMHU: TIEpPBOOOpa3Has, OMpeAenEHHBIN
WHTETrpall, HAXOIUTh TEPBOOOPA3HBIC AIEMEHTAPHBIX (PYHKIIUH W BBIYUCISATH
uHTerpan no gopmysne Heiorona-Jleionuna;

HaXOJIUTh TIUIOMIAJU TUIOCKUX GUTYp U OOBbEMBI Tell C TOMOIIBIO
WHTETpaa;

UMETh MPEJCTaBICHHE O MaTeMaTHYEeCKOM MOJICIIMPOBAHUU Ha TPUMEPE
cocTaBieHus TuddepeHITNaTbHBIX YPABHCHHUI,

peniath MPUKIAIHbIC 3a/1a4H, B TOM YUCJE COIMAIbHO-9KOHOMHYECKOTO U
(U3HYECKOro Xapakrepa, CpeJICTBAMU MaTeMaTUYeCKOTO aHaIu3a.



TEMATHUYECKOE IINTIAHUPOBAHHUE
10 KIIACC

Ne
n/n

HaumeHoBanue pa3aesioB
U TeM NMPOrpamMmbl

KoanuyecTBo yacoB

Bcero

KonTpoubHbie padoThI

JunekTpoHHbIe (U pPOBbLIE)
o0pa3oBaTe/ibHbIE pecypchl

MHOKeCcTBO
JIEHCTBUTEIIHLHBIX UHMCEII.
MHoro4yeHsl.
PaunonanbHble ypaBHEHHS
1 HepaBeHcTBa. CHCTEMBI
JIMHENHBIX YPaBHEHUN

24

OYHKIMH U TPadUKH.
CrenenHas GyHKIHUS C
LIeJIBIM [TOKa3aTeneM

12

Apudmerndeckuii KOpeHb
N-OW CTEIICHH.
Hppanuonansusie
YpaBHEHUS

15

[Toxa3zarenbHas GpyHKLUS.
[Toxa3zarenbHble ypaBHEHHS

10

Jlorapudmuyeckas
byHKIHS.
Jlorapudpmuueckue
ypaBHEHUs

18

Tpuronomerpudeckue
BBIPAKCHUSI U YPAaBHEHUS

22




IlocienoBarenbHOCTH U

10 1
MIPOrpeCcCuu
HenpepbiBHbIE (QyHKITHH.

20 1
[IpousBonnas
[ToBTOpenue, 06006IICHNHE, 5 5
CHUCTEeMAaTH3aIus 3HaHUH

OBIIEE KOJIMYECTBO YACOB 136 10

I10 ITPOI'PAMME




11 KVIACC

Ne
n/n

HaumeHoBaHue pa3aenoB
U TeM MPOorpamMmMbl

KoanuecTBo yacoB

Bcero

Kontpoabnbie padoThl

JuexkTpoHHble (HUGpoBbIE)
o0pa3oBare/ibHbIE peCypchl

Uccnenosanue pyHkiuii
MTOMOIIIBIO MPOU3BOIHOM

22

[lepBooOpa3nas u
UHTErpai

12

['padukn
TPUTOHOMETPUIECKHIX
GYHKITUH.
TpuronomeTpuyeckue
HEPaBEHCTBA

14

HppaunonanbHeie,
IIOKA3aTeJIbHbIE U
jgorapudmuyeckue
HEpaBEHCTBA

24

Komruiekcusle yucia

10

Harypanbhbie u nenbie
yucia

10

Cuctembl paruoHaIbHBIX,
UPPAOHATEHBIX
MOKA3aTEebHBIX U
aorapupMuyeCcKux
ypaBHEHUH

12

3aauu ¢ mapaMeTpamu

16




[ToBTOpeHme, 0600IICHNE,

CUCTeMaTH3al1sA 3HAHUN

16

OBIIEE KOJIMYECTBO YACOB
110 ITPOT'PAMME

136

10







ITOYPOYHOE IINTAHUPOBAHUME
10 KIIACC

Ne ni/n

Tema ypoka

Koan4yecTBo yacoB

Bcero

KonTposabHbIe padoThI

[[MHOXeCTBO, Onepainu Haj
MHOYKECTBaMH M UX CBOMCTBA

Huarpammbl Ditniepa-Benna

HpI/IMCHeHI/Ie TCOPCTUKO-
MHOXCCTBCHHOTI'O arlrapara JJist
pemicHus 3a1a4

PanmonanpHble 4nca.
OOBIKHOBEHHBIE U JACCATHYHBIC
JpoOH, IPOIIEHTHI, OECKOHEYHBIC
NepUOANYECKUE IPooH

Pammmonanbable yncna.
OOBIKHOBEHHEBIE U AECATHYHbBIE
JpOOH, TIPOIIEHTHI, OECKOHEYHBIC
MEPUOUYECKHIE TPOoOH

[Ipumenenue apoGeii u MPOLEHTOB
JUIsl peLleHUs IPUKIIAHBIX 3a/1a4

[Ipumenenue aqpoOeit 1 MPOIEHTOB
JUTSL PEeIICHUST IPUKIIAIHBIX 3a/1a9

JleiCTBUTEIbHBIE YHCIIA.
Pammmonanbabie 1
MppauyoOHaJIbHbIC YHCIIa




Apudmernueckne onepanuu ¢
Ilef/'ICTBI/ITeJ'ILHI)IMI/I qucjiaMu

10

Monynb IEMCTBUTENBHOTO YUCIA U
€T0 CBOMCTBa

11

[TpuOnu>xEHHbIE BEIYUCTICHMUS,
MpaBHUJia OKPYIVICHUS, IPUKHUIKA U
OIIEHKA pe3ysibTaTa BIYUCICHUN

12

OCHOBHBIE METOJIBI PEIICHUS
HENBIX U APOOHO-PAIMOHATEHBIX
YpPaBHEHUH U HEPABEHCTB

13

OcCHOBHBIE METO/IBI PELICHUS
LEJIBIX U JPOOHO-pallMOHATIBHBIX
ypaBHEHHI U HEPABEHCTB

14

OcHOBHbBIE METO/IBI PELICHUS
HENBIX U APOOHO-PAlIMOHATIBHBIX
YpaBHEHUHN U HEPABEHCTB

15

MHOro4eHb! OT OAHOMN
nepeMeHHou. [lenenune
MHOTOYJIEHA HA MHOTOUJIEH C
ocrartkoM. Teopema besy

16

MHOTOYIIEHBI C LENBIMU
ko3 unmenramu. Teopema Buera

17

Pemenue cucrteM TUHEHHBIX
ypaBHEHUH

18

Pemmenue cucteM TUHENHBIX
YpaBHEHUH




19

Marpuia CUCTEMbI JTUHEUHBIX
ypaBHeHUH. OnpenenuTenb
MaTpHIIbI 2X2, €To
TEOMETPUYECKUN CMBICIT U
CBOMCTBA; BEIYHCIICHUE €TO
3HAYCHUS

20

Ornpenenurens MaTpUIIbL 2X2, €To
TEOMETPUYECKUN CMBICIT U
CBOMCTBA; BEIYHCIICHHUE €TO
3HAYCHUS

21

[TpumeHneHue onpenenuTes i
pEILIEHUs CUCTEMBI JIMHEHHBIX
ypaBHEHUN

22

Pemienue npukinaaHbix 3aga4 ¢
ITOMOIIIBIO0 CHCTEMBI THHEHWHBIX
ypaBHEHUH

23

Pemrenne npukitagHeIxX 3a1ad ¢
IIOMOIIBIO CUCTEMBI JIMHEHHBIX
YpaBHEHUH

24

KonTponeHas pabora:
"PanrioHanbHble ypaBHEHUS U
HepaBeHCTBA. CHCTEMBI TMHEMHBIX
ypaBHEeHUI"

25

DyHKIHA, CTTOCOOBI 3aTaHUS
¢dbynknuu. Bzaumuo oOparHbie
bysaknuu. Kommosumus GhyHKInn




26

I'padux pyHkuu. dnemeHTapHble
npeoOpa3zoBaHus rpauKoB
byHKIUH

27

Ob6nacte omnpeneneHus u
MHOKE€CTBO 3HaY€HUI (PyHKIMH.
Hymu ¢pynkuunu. [IpomexyTku
3HaK MTOCTOSIHCTBA

28

Y&THble 1 HEYETHBIC (DYHKIIUH.
[Tepuonuyeckue GyHKIUH.
[IpoMe)xyTKM MOHOTOHHOCTH
byHKIIH

29

MakcuMyMbl 1 MUHUMYMBI
¢yukuun. Haubonbiee u
HauMeHbIlIee 3HaYeHUE QYyHKIUN
Ha MPOMEKYTKE

30

JIuHeiiHas, kBagpaTu4Has u
npoOHO-MMHEeHHast QyHKIUN

31

DneMeHTapHOE UCCIICJOBAaHHUE U
HOCTPOCHUE TPAPUKOB ITHX
byHKIMi

32

DneMeHTapHOE UCCIIeI0BaHNE U
MOCTPOEHHUE IPAPHUKOB ITHX
byHKITUH

33

CreneHsb ¢ 1eJIbIM ITOKA3aTEIEM.
bunom HeroroHa




34

CreneHsn ¢ 1EJIBIM ITOKA3aTeIEM.
bunom HrrotoHa

35

CrenenHast GyHKIHS C
HaTypAJIbHBIM U LEIBIM
nokazareneM. E€ cBoiicTBa 1

rpaduk

36

KontponsHas padora: "CreneHnnas
dbynknus. E€ cBoiicTBa u rpadux"

37

Apudmerndeckuii KOpeHb
HAaTypaJabHOU CTENIEHU U €T0
CBOMCTBA

38

ApudmeTnieckuii KOpeHb
HaTypaJIbHOM CTEIEHH U €TO
CBOMCTBa

39

[TpeoOpazoBaHMs YUCTOBBIX
BBIPAKEHUM, COAEPKAITUX
CTEIEHU U KOPHU

40

[Ipeobpa3zoBanus YUCTOBBIX
BBIPAKECHUM, COIEpKALINX
CTENIEHU U KOPHU

41

[IpeoOpazoBanus YUCIOBBIX
BBIPXKEHUM, COEepKAINX
CTEINEHU U KOPHU

42

HppatmoHanbHble ypaBHEHHUS.
OcCHOBHBIE METO/IBI PELICHUS
UppaLMOHATILHBIX YPaBHEHHM




43

HppanuoHnaiibHbIEe ypaBHEHUS.
OCHOBHBIE METO/IBI PELICHUS
VPPALMOHAIIBHBIX YPaBHEHUN

44

HppannonaibHble ypaBHEHMS.
OcCHOBHBIE METO/BI PELIECHUS
UPpaLMOHAJIbHBIX YPaBHEHUM

45

PaBHOCHIIbHBIE TIEpEXO/IbI B
pelIeHNU UppaIlOHATIBHBIX
ypaBHEHUH

46

PaBaOCHIIBHBIC NEepexoabl B
peleHnn npparuoHaIbHbIX
YpaBHEHUH

47

PaBHOCUIIBHBIE ITIEPEXOBI B
pELICHUHN UppaLMOHAIbHBIX
ypaBHEHUU

48

PaBHOCHIIbHBIE TIEpEXO/IbI B
pelIeHNU UppaIlIOHATBHBIX
ypaBHEHUH

49

CgoiicTBa 1 rpaduk KOpHs n-oit
CTENEeHM KaK PyHKIUU 0OpaTHOM
CTETEHH C HaTypaJbHbIM
HoKa3areseM

50

CgoiicTBa 1 rpauk KOpHs n-oit
CTETIEeHU KaK (PyHKIH 0OpaTHON
CTEIEHH C HAaTypaJIbHbIM
IIOKa3aTesIeM




KonrponpHnas pabora: "CpoiicTBa

51 U rpauK KOpHS N-0il CTENeHu.
Wppaunonanbubie ypaBHeHUs"

57 Crenens ¢ palMoHaIbHBIM
[I0Ka3areeM U e€ CBOMCTBa

53 Crenens ¢ paMOHaIbHBIM
IIOKa3aTesieM U €€ CBOMCTBA

54 Crenenb ¢ palioHaIbHBIM
IIOKa3aTesieM U €€ CBOMCTBA

55 [TokazatenbHas QyHKIM, €€
CBOWCTBa U rpaduk

56 Hcnonp3zoBanue rpaduka GyHKIUN
JUISl peIIEHNs] YPABHEHUIN

57 Hcnonb3oBanue rpaduka QyHKIHUH
JUISl peLLICHUs] YPABHEHUN
[ToxazaTesbHbBIE ypaBHEHMUS.

58 OCHOBHBIE METO/Ibl PEIIECHUS
[IOKA3aTeJIbHbIX YPaBHEHUN
[Toka3zaTenbHbIE ypABHEHUS.

59 OcCHOBHbBIE METO/IbI PELICHUS
MIOKA3aTEJIbHbIX YPABHEHUN
ITokaszarenbHble ypaBHEHUS.

60 OcCHOBHBIE METO/IBI PELICHUS
[IOKa3aTeJIbHbIX YPABHEHUN

61 Konrtponbhas pabora:

"[TokazarenbHast PyHKITHS.




[TokazarenbHble ypaBHEHUS"

Jlorapudm uncna. CoiicTa

62
Jorapudpma

63 Jlorapudm gyucma. CroiicTBa
norapupma

64 Jlorapudm uncna. CoiicTa
norapudma

65 JlecsiTUuHBIE M HATypajbHbIE
norapupMbl

66 JlecsaTHuHBIE ¥ HATYpaJIbHBIE
aorapudmsl

67 [IpeobpazoBanue BeIpaKEHUH,
CoZIeprKalIHX JIorapru(MBbI

68 [IpeoOpa3zoBaHue BEIpaKECHHI,
COZIeprKalIMX JIorapru(pMsl

69 [Ipeo6pa3oBanne BbIpaXKeHUH,
COIepIKaIIHX JIOTapU(HMBI

70 Jlorapudmuyeckast QpyHKIMs, €€
CBOWCTBaA U Tpaduk

71 Jlorapupmuueckas pyHkius, eé
CBOMCTBa U Tpaduk
Hcnonp3oBanue rpaduka GyHKINU

72 Y
JUISl peLLICHUs] yPABHEHUN

73 Hcnonp3oBanue rpaduka GyHKIIAN

JUTSI pEIIeHUs ypaBHEHUN




74

Jlorapugmuueckue ypaBHEHUS.
OCHOBHBIE METO/IBI PELICHUS
jgorapu(pMUUECKUX ypaBHEHUN

75

Jlorapudmuyeckue ypaBHEHHUs.
OcCHOBHBIE METO/BI PELIECHUS
J0rapupMHUUECKUX YPaBHEHHIH

76

Jlorapudmuyeckue ypaBHEHHUS.
OcHOBHBIE METO/IBI PELICHHS
jorapu(pMuUECcKUX ypaBHEHUN

77

PaBHOCHIIBHBIE IEPEXO/IBI B
pelieHnH JorapuGMUIECcKUX
YpaBHEHUH

78

PaBHOCUIIBHBIE ITIEPEXOBI B
peLIeHUH JToTapu(PMUIECKUX
ypaBHEHUU

79

KontponpHas padora:
"Jlorapudmuyeckas GyHKITUS.
Jlorapudmuueckue ypaBHeHHS"

80

CuHnyc, KOCUHYC, TAHT'€HC U
KOTaHT€HC YHCIIOBOTO apryMeHTa

81

CI/IHyc, KOCHHYC, TAHTCHC U
KOTAHI'CHC YU CJIOBOT'O AapTyYMCHTA

82

ApKCUHYC, apKKOCUHYC U
apKTaHTeHC YHCIOBOI0O apryMeHTa

83

ApKcUHYC, apKKOCUHYC U
apKTaHIe€HC YHCIOBOI0 apryMeHTa




84

Tpuronomerpuueckas
OKPY’KHOCTb, OIIPEIIEICHHE
TPUTOHOMETPUUYECKUX PYHKIIUN
YUCJIOBOIO apryMEHTa

85

Tpuronomerpuueckas
OKpPY>KHOCTb, OIIPE/IEIICHHUE
TPUTOHOMETPUUECKHUX (PYHKIIUI
YKCJIOBOTO apryMeHTa

86

OCHOBHBIEC TPUTOHOMETPUYECKHE
bopMyITbI

87

OCHOBHBIE TPUTOHOMETPUYECKHE
bopMyIbI

88

OCHOBHBIE TPUTOHOMETPUUECKHUE
bopmyIbl

89

OCHOBHBIEC TPUTOHOMETPUYECKHE
dhopMyITbI

90

[IpeobpazoBanue
TPUTOHOMETPHUUYECKUX BBIPAKECHUHN

91

[Tpeobpa3zoBanue
TPUTOHOMETPUYECKUX BBIPAKEHHUH

92

[Tpeobpa3zoBanue
TPUTOHOMETPHUUYECKUX BBIPAKECHUN

93

[IpeobpazoBanue
TPUTOHOMETPUUYECKUX BBIPAKECHUN

94

Pemienne TpuroHoMeTpudeCcKux
ypaBHEHUH




95 Pemrenne TpuroHoMeTpHUECKUX

ypaBHEHUH

PeeHne TpUroHOMETpUYECKUX
ypaBHEHUNU

96

97 Perienue TpuroHoMeTpu4eCcKux
ypaBHEHUH

08 PemeHne TpUroHOMeTpUUECKUX

YpaBHEHUH

99 Pemenne TpuronomeTpuueCcKux
YpaBHEHUU

100 Pemrenne TpuroHoMeTpHYECKUX

ypaBHEHUH

KonTponbhas pabota:
101 "TpUroHOMeTpUUYECKHE

BBIPAXECHUSI U
TPUTOHOMETPUUYECKHUE ypaBHEHUS"

ITocnenoBaTeNbHOCTH, CIIOCOOBI
102 3aJaHUs MMOCIIEN0BATEIbHOCTEN.
Merton maremaTnueckon

WHAYKINH

MOHOTOHHI)IC nu Ol"paHI/I'-ICHHI)IC
103 nocneaoBaTeabHoCTH. McTopust
a”HaM3a OECKOHEUYHO MaJIbIX

104 Apudmernueckas nporpeccus

105 I'eomeTpuyeckas nporpeccus




106

beckoneuno yobiBaromas
reoMeTpHUIECKast POrpeccus

107

CymMma OeckoHeuHO yObIBarolIei
reOMETPHUYECKON POrpeccuu

108

JIMHEWHBII U DKCIIOHEHIIMAIbHBIN
poct. Hucno e. DopMyia CIOKHBIX
MIPOIICHTOB

109

JIMHENHEIN ¥ SKCITOHEHIINAILHBIA
poct. Hucio e. @opmyiia CI0KHBIX
MIPOLIEHTOB

110

Hcnonp3oBaHue nporpeccuu Ijisd
pelmicHus pCajibHbIX 3a1a4
MMPUKIIAAHOTO XapaKTepa

111

KontponsHas pabdora:
"ITocaenoBaTeILHOCTH U
nporpeccun”

112

HenpeprsiBHBIE QYHKITNH U X
CBOMCTBA

113

Touka pa3pbIBa. ACUMIITOTHI
rpa¢ukoB GyHKUIUH

114

CaoiicTBa QyHKIMIA HEMPEPHIBHBIX
Ha OTPE3Ke

115

CpoiicTBa yHKIUIT HEPEPHIBHBIX
Ha OTPE3KE

116

MeTO,Z[ HHTCPBAJIOB JJIA PCUICHUA
HCPABCHCTB




MGTOI[ HWHTCPBAJIOB JJI pCUHICHUA

117
HEPABEHCTB

118 MeTton HHTEPBAJIOB JJIs PELIECHUS
HEPABEHCTB
[IprMeHeHre CBOMCTB

119 HETPEPHIBHBIX QYHKITUHN IS
pelIeHus 3a1a4u
[IpuMeHeHne CBOWCTB

120 HeTIPEPHIBHBIX (QYHKINH JUIsI
pelieHus 3a1a4u

121 ITepBast u BTOpast NpOU3BOIHBIE
byHKIIH

122 Ornpenenenne, reoMeTpUYECKUI
CMBICJT TIPOU3BOTHOM

123 Omnpenenenue, GU3NUECKUNA CMBICIT
MIPOU3BOJHOM

124 VYpaBHEHHE KacaTeIbHOU K
rpaduxy GyHKIUN

125 YpaBHEHHE KacaTeIbHOU K
rpaduxy QyHKIUU

126 [IpousBoaHbIE 2IEMEHTAPHBIX
byHKIHiA

127 [TpousBoaHbIE 37I€MEHTAPHBIX
byHKIUH
IIpou3BomHas CyMMBEI,

128 POMSBOLHAT &

IMPOU3BCACHUS, HACTHOI'O U




KOMITO3ULIUU (PYHKLINN

[TponsBoaHas CyMMBl,

129 IIPOU3BEICHUS, YACTHOTO U 1 0
KOMITO3UIIUHU (PYHKIIUN
[IpousBosiHast CyMMBI,

130 MPOU3BEACHUS, YACTHOTO U 1 0
KOMITO3HUITUN (QYHKITUH

131 'I'<OHTp0JIBHa$I 1?'a60Ta: ) 1

IIpousBonHas

[ToBrOopenue, o6o0IICHHE,

132 CHCTEMaTU3aLUs 3HAHUN: 1 0
"VpaBHenus"
[ToBTOpenue, 06006MICHNHE,

133 CUCTEeMAaTu3allys 3HaHUH: 1 0
"®yHkuun"

134 Hrorosasi koHTpoOINIbHAsE paboTa 1 1

135 HroroBas koHTpobHAs paboTa 1 1

136 [ToBTOpCHME, o606meH1:Ie, { 0
CUCTEMAaTH3aINS 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 136 10

[TPOTPAMME




11 KVIACC

KoanuyecTBO 4acoB
Ne ni/m Tema ypoka
Bcero KontpoabHbie padoTbl

1 [TpumeHeHne MPOU3BOAHON K UCCIEIOBAHUIO i 0
(GyHKIIMNA HA MOHOTOHHOCTB M DKCTPEMYMBbI

) [IpuMeHeHne npou3BOAHON K UCCIEIOBAHUIO ! 0
(GYHKIHI HA MOHOTOHHOCTH M 9KCTPEMYMBI

3 [IpumeneHne npor3BOAHON K UCCIIETIOBAHUIO ! 0
(GyHKIIMNA HA MOHOTOHHOCTB M DKCTPEMYMBbI

4 [IpumeneHue Mpou3BOAHON K UCCIEIOBAHUIO i 0
(GyHKIMNA HA MOHOTOHHOCTB M DKCTPEMYMBbI

5 [IpuMeHeHne npon3BOAHON K UCCIEIOBAHUIO ! 0
(bYHKIHI Ha MOHOTOHHOCTH U SKCTPEMYMBI

6 [IpumeHneHne MpOU3BOTHON K UCCIICIOBAHUIO ! 0
(GYHKIIMNA HA MOHOTOHHOCTB M DKCTPEMYMBbI

7 Haxoxenre HauOOJIbIIETO U HAUMEHBIIIETO i 0
3HAYCHUS HEMPEPHIBHOW (DYHKIIMH HA OTPE3KE

g Haxoxenre HanOoIbIIeT0 1 HaUMEHBIIIETO ! 0
3HAYEeHUS HEMPEePHIBHON (DYHKIIMH Ha OTPE3Ke

9 HaxoxxaeHre HanOoJIbIIETO ¥ HAUMEHBIIIETO { 0
3HAYEHUS HEMIPEPHIBHON (DYHKIIUU HA OTPE3KE

10 Haxoxenre HanOoJIbIIIET0 U HAaUMEHBIIIETO ! 0
3HAYCHUS HEMPEPHIBHOU (DYHKIIMH HA OTPE3KE

axoKJACHHUE HanOOIbIIIEIO U HAMMEHBIIIETO
11 H 0 1 0




3HAYE€HUS HENPEPhIBHON (DYHKIIMH HAa OTpE3Ke

12

HaxoxieHre HanOosbIIero 1 HaMMEHBIIETO
3HAUEHHsI HeNPEPHIBHON (DYHKIIUHU HA OTPE3Ke

13

[IpumeHeHnne nporu3BOAHON I HAXOXKICHUS
HaWIy4lIero peuieHus B MPUKIIAIHBIX 3a/1a9ax

14

[IprumeneHne nporu3BOAHON I HAXOXKICHUS
HAaWIy4lIEro pEUIEHUs B IPUKJIIAIHBIX 3a/1a4ax

15

[TpumeHeHne MPON3BOAHOM AJIS OTIPEIeIICHHS
CKOPOCTHU M YCKOPEHUS MpoIiecca, 3aJaHHOTO
dbopmynoit wu rpadguxkom

16

[IpumeneHne nporu3BOAHON JIJIs ONIPEAEIICHUS
CKOPOCTH U yCKOPEHUS MPOLIECCa, 3aJaHHOTO
dbopmynoit wiu rpaduxkom

17

Kommosutust ¢hyHKIHiA

18

Kommnosunus hyHkimii

19

Komrmozutust hyHKIHA

20

I'eomeTpuueckue o0pasbl ypaBHEHUH Ha
KOOPJIMHATHOM INIOCKOCTH

21

['eomeTpuueckre 00pasbl ypaBHEHHM Ha
KOOPJIMHATHOM TJIOCKOCTH

22

KonTponbhas pabora: "HccnenoBanue
(byHKIHI ¢ TOMOIIBIO TPOU3BOIHON"

23

[TepBooOpazHas, 0CHOBHOE CBOMCTBO
MepBOOOPaA3HBIX




[TepBooOpasHbIe IIEMEHTAPHBIX (PYHKITHI.

24 [TpaBuia HaxoX/IEHUS TIEPBOOOPA3HBIX

25 ITepBooOpazHbie AEeMEHTAPHBIX (DYHKIUH.
[TpaBua HaxoXI€HUS IEPBOOOPA3HBIX

26 Nurerpan. ['eomeTpuyeckuii CMbICI HHTETpaia

7 Beruucrnenue onpenenéHHoro HHTerpaia mno
dopmyne Herorona-Jleiibauia

78 Brruncnenue onpenenéHHOro HHTerpaia mno
dopmyne Horotona-Jleitbnuia

29 [TpuMeHeHne MHTETpaa A1l HAXOXKICHHUS
ionaien Iiockux Guryp

30 [TpumeHeHne UHTErpana s HaXOXKICHUS
00bEMOB reOMETPUYECKHX TEJ

3l [Tpumeps permenuit nuddepeHImaIbHbIX
ypaBHEHUH

1 [Tpumeps! pemennii qudQepeHnmraIbHbIX
YpaBHEHUI
Maremarnueckoe MOJEIMPOBAaHUE PEATTBHBIX

33 MPOLIECCOB C MOMOIIBI0 AU PepeHIInATHHBIX
YpaBHEHUU

34 KontponsHas pabora: "llepBoobpaznas u
uHTerpan'

35 Tpuronomerpudeckue GpyHKIHH, UX CBOWCTBA
u rpaduku

36 Tpuronomerpuueckue QpyHKIUHU, UX CBOWCTBA




u rpaduku

Tpuronomerpuyeckue GpyHKIMH, UX CBOUCTBA

37 1 0
u rpaduKu
18 Tpuronomerpuueckue QpyHKINHU, X CBOWCTBA 1 0
u rpaduku
39 Tpuronomerpudeckue QpyHKIMH, UX CBOUCTBA I 0
u rpaduku
OT60p KOpHEH TPUTOHOMETPUUECKUX
40 YPaBHEHUH C TOMOLIBIO TPUTOHOMETPUUECKOU 1 0
OKPY’KHOCTHU
OT60p KOpHEW TPUTOHOMETPUUECKUX
41 YPaBHEHUI C TOMOILIBIO TPUTOHOMETPUYECKOU 1 0
OKpPYKHOCTHU
OT60p KOpHEH TPUTOHOMETPUIECKUX
42 YPaBHEHUH C IOMOLIBIO TPUTOHOMETPUUECKOU 1 0
OKpPY>KHOCTHU
OT60p KOpHEH TPUTOHOMETPUUECKUX
43 YPaBHEHUI C TOMOLIBIO TPUTOHOMETPUUECKOU 1 0
OKPYKHOCTHU
44 Peuienne TpuroHoMeTpuuEeCKUX HEPABEHCTB 1 0
45 Pemienne TpUroHOMETPUYECKHUX HEPABEHCTB 1 0
46 Pemienne TpuroHoMeTpuUE€CKUX HEPABEHCTB 1 0
47 Pemenue TpUroHOMeTpUYECKUX HEPABEHCTB 1 0
48 KontponsHas pabdora: "I'paduku ! 1

TPUTOHOMETPUUYECKHUX (YHKITHIA.




TpuroHomerpuueckre HepaBeHCTBA"

OcHoBHEBIE METOABI PCIICHHUA ITOKA3ATCIIbHBIX

49
HEPABEHCTB

50 OCHOBHBIE METOJIBI PEIICHHS ITOKA3aTeIHHBIX
HEPABEHCTB

51 OCHOBHBIE METOJIbI PEIICHUS TOKA3aTEIBHBIX
HEPABCHCTB

57 OCHOBHBIE METO/IbI pEIICHHS TOKA3aTEIbHBIX
HEPABEHCTB

53 OCHOBHBIE METOJIbI PEIICHHUS
norapu(MHUUIECKUX HEPABEHCTB

54 OCHOBHBIE METOJIbI PEIICHUS
norapuMUUECKUX HEPABCHCTB

55 OCHOBHBIE METO/IbI pEIICHUS
JorapuMUUEeCKUX HEPABEHCTB

56 OCHOBHBIE METOJIbI PEIICHUS
norapuMUYECKUX HEPABCHCTB

57 OCHOBHBIE METO/IbI pEIICHUS
UppalMOHAIILHBIX HEPABEHCTB

53 OCHOBHBIE METOJIbI PEIICHHUS
UppalMOHAIIbHBIX HEPABEHCTB

59 OCHOBHEBIE METOJIbI PEIICHUS
UPpaIMOHAIILHBIX HEPABCHCTB

60 OCHOBHBIE METO/IbI pEIICHUS

HppalMOHAJIbHBIX HCPABCHCTB




I'padrueckre MEeTOIBI peIICHUS

61
UppaIMOHAILHBIX YPaBHEHHUH

2 ['padmueckrie MeTO/IbI pereHHs
UppalMOHANBHBIX YPaBHEHHH

63 I'padmueckre MeTo/IbI peleHMs
[IOKA3aTeJIbHBIX YPABHEHUI

64 ['padmueckrie METOIBI peIICHHS
MOKa3aTeIbHBIX HEPABEHCTB

65 ['padmueckue MeTO/IbI pereHHs
JorapupMUUECKUX YpaBHEHUI

66 ['padmdeckrie METOBI peTICHHS
Jorapu(MHUIECKUX HEPABEHCTB

67 ['padmueckrie METONBI PELICHUS
Jorapu(pMHUUECKUX HEPABEHCTB
I'padmueckre MeTO/IbI peleHMs

68 MIOKA3aTeNIbHBIX U JOrapupMHUUECKUX
ypaBHEHUM
['padmueckrie METOBI peTICHHS

69 MOKa3aTeNIbHBIX U JIOTapUPMUUECKUX
YpaBHEHUU
['padmueckrie METO/IbI perIeHHs

70 MOKA3aTEeNbHBIX U JOrapuPMHUECKUX
HEPaBEHCTB
I'padmueckre MeTO/IbI peleHMs

71 MIOKA3aTeNIbHBIX U JOrapupMHUUECKUX

HCPABCHCTB




KontponpHnas pabora: "MppanuoHaibHble,

72 MOKa3aTeNbHbIE U JIorapupMudecKue
HepaBeHcTBa"
KommuiekcHble uncna. Anrebpandeckas u

73 TpUTrOHOMETpUYecKast pOPMBI 3aIUCH
KOMIIJIEKCHOTO 4YHCiia
KommiekcHpie uncna. Anrebpandeckas u

74 TPUTOHOMETpUYECKas (POPMBI 3aIHCH
KOMILUIEKCHOTO YUCa

75 ApudpmeTnueckue onepanuy ¢ KOMIUIEKCHBIMU
quclaMu

76 Apudmernueckre onepamnun ¢ KOMIUIEKCHBIMU
YUCIAMHU

77 N306paxeHne KOMIJIEKCHBIX YHCe Ha
KOOPJIMHATHOM TJIOCKOCTH

73 N300pakeHre KOMIUIEKCHBIX YHCEl Ha
KOOPJIMHATHOW INIOCKOCTH

79 ®opmyna Myapa. KopHu n-oii ctenenu us3
KOMILUIEKCHOTO YUCIa

20 ®opmyna Myaspa. KopHu n-oii cTenenu us3
KOMITJIEKCHOTO 4Hciia
[IpuMeHeHne KOMIUIEKCHBIX YUCEN st

81 peneHus GU3NIECKUX U TeOMETPUIECKIX
3aja4

82 KontponsHas padora: "KomriekcHpie yncia”




83

HarypaneHble u neinsle yncia

84 HarypanbHble u nensie uncia

25 [IpumeHeHne MPU3HAKOB JETUMOCTH IIEJIBIX
qHCel

26 [IpumMeHeHre MPU3HAKOB JE€TUMOCTH IIEJIBIX
YHCEeN

27 [IpuMeHeHne MPU3HAKOB JETUMOCTH IIEIIBIX
yucen: HOJl u HOK

28 [IpumeHeHue MPU3HAKOB JETUMOCTH IIEJIBIX
gucen: HOJl u HOK

29 [IpuMeHeHre NPU3HAKOB JE€TUMOCTH 1IEJIBIX
YHUCEN: OCTaTKU MO0 MOAYIIO

90 [IpuMeHeHne MPU3HAKOB JETUMOCTH IIEJIBIX
YHUCEN: OCTAaTKH 10 MOIYITIO
[IpumeHeHre MPU3HAKOB JETUMOCTH IIEJIBIX

91 yucen: anroput™ EBkinna muis pemenus 3aaa4q
B ICJIBIX YHCJIAaX

92 KonTponbhas pabora: "Teopust nenbix uncen"
Cucrema 1 COBOKYITHOCTh YpaBHEHHUIA.

93 PaBHOCUIIBHEIC CHCTEMBI M CUCTEMBI-
CIIEICTBHSA
Cucrema v COBOKYITHOCTh YpaBHEHUH.

94 PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBI-
CIICJICTBHS

95 OCHOBHBIE METOIbI PEIIICHUS CUCTEM U




COBOKYITHOCTEH pallMOHAJIbHBIX YPABHEHUN

96

OCHOBHBIE METO/IBI PELICHHS] CUCTEM U
COBOKYITHOCTEH HPPallMOHAJIBHBIX YPaBHEHUN

97

OcHOBHEBIE MCTOJbI PCHICHUA CUCTEM U
COBOKYITHOCTEM MOKAa3aTeIbHbIX YPABHEHHI

98

OCHOBHBIE METO/IbI PELIEHUS] CUCTEM U
COBOKYITHOCTEH IOKAa3aTeIbHBIX YPAaBHECHUI

99

OCHOBHBIE METO/IbI PEIICHHS CUCTEM U
COBOKYITHOCTEH JorapuMuuecKkiux ypaBHeHUN

100

OCHOBHBIE METO/IbI PEIICHUS CUCTEM U
COBOKYITHOCTEH JjorapumMuuecKkux ypaBHeHUN

101

[TpuMeHeHHe cHCTEM K pelIeHUI0
MaTeMaTU4YeCKUX 3aja4 U 3a7a4 U3 Pa3InIHbIX
oOJiacTeil HayKu U peabHOM JKU3HH,
MHTEpIpETaIHs MOTYYSHHBIX pe3yIbTaToOB

102

[TpuMeHeHHe cucTeM K pelIeHUI0
MaTeMaTH4eCcKuX 3ajad U 3a7a4 U3 pa3InyHbIX
oOJiacTeil HayKu U peasbHOM JKU3HU,
MHTEpIpeTalys NOJTYYSHHBIX pe3yIbTaToB

103

[IpuMeHeHne HEpAaBEHCTB K PEIICHUIO
MAaTCMaTHYCCKUX 3aaa4 U 3aaa4 U3 pa3IMdHbIX
oOnactell HAyKu U peajbHOU KHU3HHU,
MHTEPIIPETAINS TTOTyYSHHBIX PE3yIbTaTOB

104

KontponsHaas padora: "Cucremsl
palrOHAJIBHBIX, UppallOHAJIbHBIX
MOKa3aTeNbHBIX U JIOTapU(PMUIECKUX




ypaBHEHUI"

105 PanmonaneHble ypaBHEHHs ¢ TapaMeTpaMu

106 PanmoHanpHbIe HEPABEHCTBA C TApAMETPAMH

107 PannoHanbHbIe CUCTEMBI € ITapaMeTpaMu

108 HppanumroHanbHble ypaBHEHMS], HEPABEHCTBA C
rnapameTpamu

109 HppatmoHanbHble CUCTEMBI C TapaMeTpamMu

110 [Toka3arenbHble ypaBHEHMs], HEPABEHCTBA C
napaMeTpamMu

111 [TokazarenbHble CUCTEMBI C TApAMETPAMU

112 Jlorapudmuyeckue ypaBHEHUs, HEPABEHCTBA C
napaMeTpamu

113 JlorapudmMuueckue CUCTEMBI ¢ ITapaMeTpaMu

114 TpuroHomeTpuuecKkre ypaBHEHHUS C
napaMmeTpamMu

15 TpuroHomeTpuyeckrie HEpaBEHCTBA €
napaMmeTpamu

116 TpuroHoMeTpuyeCcKre CUCTEMBI C
rapameTpamu
[TocTpoeHnue u ucciienoBanue

117 MaTeMaTU4YECKUX MOJIEIEH peaabHbIX
CUTYAaIU C IIOMOILBI0 YPABHEHUM C
napaMeTpamu

118 [TocTpoeHnue u ucciieroBanue

MATEMATUYCCKHUX MOI[GHGﬁ PpCallbHBIX




CUTyalUi C IOMOUIbIO CUCTEM YPaBHEHUH C
napaMeTpamu

119

ITocTpoenue u uccienoBaHue
MaTeMaTH4eCKUX MOJEIICH peabHbIX
CUTyalui C IOMOLIbIO CUCTEM YPaBHEHUH C
napameTpaMu

120

KontponpHas padota: "3amaun ¢
napameTrpamu”

121

IToBrOpenue, 00001IEHNE, CUCTEMATU3ALIHS
3HaHui: "YpaBHeHus"

122

[ToBTOpenue, 0000IIeHHE, CUCTEMATU3AIIHS
3HaHui: "YpaBHeHus"

123

[ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS
3HaHui: "YpaBHeHus. CuctemMbl ypaBHEHUN"

124

[ToBTOpenue, 06001IEeHNE, CHCTEMaTH3aIUs
3HaHuii: "HepaBencrna"

125

[ToBrOpenue, 0000IIeHHE, CUCTEMATHU3AIIHS
3HaHuii: "HepaBencrna"

126

[ToBTOpenue, 06001IeHNE, CUCTEMATU3AIUS
3HaHuii: "HepaBencrna"

127

[ToBTOpeHue, 0000IIeHNE, CHCTEMATU3AIIHS
3HaHuii: "[Ipon3BonHas u e€ npumeHeHue"

128

[ToBTOpenue, 06001IeHNE, CHCTEMAaTH3AIUS
3HaHui: "[IponsBonHas u €€ npumeHeHue"

129

IToBrOpenue, 00001IEHNE, CUCTEMATH3ALIHS
3HaHuii: "[Ipon3BonHas u e€ npumeHenue"




[ToBTOpenue, 06001IEeHHE, CHCTEMaTH3aIUs

130 3HaHui: "MHTErpan u ero npuMeHexue" ! 0

131 [ToBrOpenue, 0000IIeHHE, CUCTEMATHU3AIIHS ! 0
3HaHuil: "OyHKIMKn"

132 [ToBTOpenue, 06001ICHNE, CUCTEMATU3AIUS { 0
3HaHuil: "OyHKIIN"

133 [ToBTOpeHue, 0000IIeHNE, CHCTEMATU3AIIHS : )
3HaHuil: "OyHkuun"

134 Hrorosas koHTpOnbHas paboTa 1 1

135 Wrorosast koHTposbHAs paboTa 1 1

136 HOBTOPGHHG, 0000111eHIe, CUCTEMATHU3AIIHS ! 0
3HaHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TIPOLECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIVIS1 YAEHUKA

» Martemaruka: anredpa v Hauyajla MaTeMaTUueCcKOro aHain3a, TeOMETPHUS.
Anrebpa 1 Hayaja MaTeMaTH4eCcKoro aHanau3a (B 2 yactax), 10 kimacc/ Yacts 1:
Mopakosuu A.T., Cemenos I1.B.; Hacts 2: Mopakosuu A.I. u apyrue; nosu
penakiueit Mopakosuua A.I'., O0111ecTBO ¢ OrpaHUYEHHOM OTBETCTBEHHOCTHIO

«MOL MHEMO3HNHA|
|

METOANYECKUE MATEPHUAJIBI JIUIA YYUTEJIA
|

HUPPOBBIE OBPASOBATEJIBHBIE PECYPChHI U PECYPCBI CETH
HNHTEPHET
LLOP|






