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MMOACHUTEJ/IBHASA 3AIINCKA

PaGouas mporpamMma yucOHOTO Kypca «AnreOpa M Havyala MaTeMaTHYECKOrO aHaunu3a»
OazoBoro yposHa i odyuatonmxca 10 —11 xnaccos paspaborana Ha ocHoBe denepanbHOro
rOCyAapcTBEHHOro 00pa3oBaTeIbLHOrO CTaHlapra cpeiHero odwero o0pasoBaHus, ¢ yuETOM
COBPEMEHHBIX MHPOBBIX TpeOOBAHWH, MPEABABIAEMBIX K MaTeMaTHYECKOMY 00pa3oBaHHiO,
TpaauuMid poccuiickoro oOpasosaHus. Peanusauus nporpaMmel oOecrneyuBaeT OBIaJcHHE
KITIOYEBBLIMH KOMIIETEHUMAMH, COCTABJIAIOIMMHA OCHOBY s CAMOPa3BUTHA W HEMpPEPLIBHOTO
00pa3oBaHus, LETOCTHOCTL OOLIEKYJIBTYPHOIO, JUYHOCTHOTO M TO3HABATEILHOTO pPa3sBHUTHA
JIHYHOCTH 00 yUaroumnxcs.

IHEJHA U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauana mareMaTHYeCKOr0 aHaiIM3a» ABJIAETCH OJHUM U3 Hanbonee
3HAYUMBIX B MPOrpaMMe cTapiueil IIKOJbl, MOCKOJBKY, C OZHOH CTOPOHBI, OH obecredynBaer
WHCTPYMEHTANIbHYIO 0asy JUis H3YHeHHsl BCEX E€CTECTBEHHO-HAyYHBIX KYpCOB, a C JpYyroi
CTOPOHBI, (POPMHUPYET JOTHYCCKOE M abCTPAKTHOC MBIIIICHHC YYallMXcs Ha  YPOBHE,
HCOOXOAMMOM JIIl OCBOCHHA KYPCOB HH()OPMATHKH, 06LICCTBO3HAHUSA, HCTOPHH, CIIOBECHOCTH.
B pamkax JaHHOTO Kypca ydamuecs OBJIajleBaloT YHHBEPCATLHBIM SI3IKOM COBPEMEHHOMN HayKH,
KOTOpast popMyYJIUPYET CBOM JOCTHKEHUA B MaTeMaTHYeCKOi hopMe.

Kypc anrebpul 1 Hauan MaTeMaTH4yeCKOro aHaan3a 3ak/IaIblBaeT OCHOBY [UIA YCIEHIHOIO
OBNAACHHUA 3aKkoHaMu  (PM3MKH, XUMHH, OHOJOrMH, TNOHUMAHUS OCHOBHBIX TEHJICHLIMI
9KOHOMHUKH ¥ OOLIECTBEHHO# KH3HH, 03BOIAET OPHEHTHPOBATLCA B COBPEMEHHBIX LM(BPOBBIX
H KOMMBIOTEPHBIX TEXHOJIOTHAX, YBEPEHHO MCMONB30BATH MX B MOBCEAHEBHOI XU3HHU. B TowKe
BpeMs OBITaJeHHE aOCTPAKTHBIMH M JIOTHYECKH CTPOTMMH MaTEMaTHYECKHMH KOHCTPYKLHSAMH
PasBUBAET YMEHHE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH YTBEPKIEHMS,
MCrone30Bath 0000LIEHHE M KOHKPETHM3auMio, abCcTparMpoBaHWE W aHAIOrHio, (OpMHpYyeT
KPEaTUBHOE M KPUTHYECKOE MbllieHue. B xone usydenus anreOpbl U Hauyan MaTeMaTHYECKOro
aHajIM3a B CTapliel WKOJIE y4auluecs MoJy4aroT HOBBIH OIBIT pelleHHs IPUKIaAHBIX 3a]ad,
CaMOCTOATEJIBHOTO ~ TIOCTPOCHHS ~ MATEMaTHYCCKHX — Mojeneil  peambHBIX  CHTyauuii  u
MHTCPNPCTALNKH  MONYYCHHBIX  PCHICHUI, 3HAKOMATCA C  [PHUMEPaMHM  MaTCMaTHYECKHX
3aKOHOMCPHOCTCH B TIPUpPOJIC, HAYKC M B MCKYCCTBC, C BBIIAOIUMHUCA MaTeMaTHYCCKHMHU
OTKPBITHSMH U UX aBTOPaMH,

Kypc obnagaer 3HavMTeNbHBIM BOCHMTATEILHBIM MOTCHIHAIOM, KOTOPbIH peatn3yercs
Kak 4epe3 yueOHBIH MaTepual, crnocoOcTByomui GOPMHUPOBAHUIO HAYYHOIO MHPOBO33PEHHS,
TaKk M "epes crneunpuky yuyeOHOH  eATeNbHOCTH, Tpelyloei CcaMOCTOATENbLHOCTH,
AKKYPATHOCTH,  MPOAOQJIKUTENLHOH  KOHUEHTPAllMM BHUMAHUA M OTBETCTBEHHOCTH 34
MOJYYEHHBIH pe3yabLTar.

B ocHoBe Metomnku oOydeHHs anreGpe W HauagaM MaTEMaTHYECKOTO aHAIM3a JIEKHT
JEATEIbHOCTHBII MPUHUKI 00yUeHHS.

Crpykrypa Kypca «Anrebpa 1 Hauala MaTeMaTHYECKOrO aHAIN3a» BKITFOYAET CleAyoLne
COlepKATENbHO-METOAHYCCKHE JUHUK: «Hucaa u BeraucneHusy, «DyHkuuu U rpaduxuy,
«YpaBHenus U HepaBeHcTBay, «Hawana maremaruyeckoro ananusza», «MHOKECTBA H JIOrHKA».
Bce ocHoBHBIC cOMEpXKATEIBHO-MCTOINYCCKHE JIMHHH M3y4alOTCS Ha TIPOTSKCHUH JIBYX JICT
o0y4cHHA B cTapiieil IIKoJIe, CCTCCTBCHHO JOMOJHSS JAPYT JApyra M MOCTCIICHHO HACHIIASCh
HOBBIMM TeMaMH ¥ pasgenamu. JlawHBIA Kypc SBISETCS MHTETPATHBHBIM, IOCKOJIBKY
obbennHseT B cebe comepKaHHE HECKONBKHX MaTeMaTHYeCKWX JIMCIHMIUIMH: anre6pa,



TPUIOHOMETPHSA, MaTeMaTHYCCKUH aHalln3, TCOPHs MHOKECTB U Ip. [To Mepe Toro kak yyaiquecs
OBIazeBalT BCeE 0o/ee WMPOKMM MaTeMaTHHYECKMM ammapaToM, y HHX [OCIEI0BaTeILHO
(popMHpYeTCA M COBEPIICHCTBYETCS YMEHHE CTPOMTb MAaTEMaTHYECKYH) MOJIENb peatbHOl
CUTYyaUWH, NMPUMEHATL 3HAHWA, TMOJYYEHHBIE B Kypce «Airebpa W Hauala MaTeMaTU4eCKoOro
dHaJM3a», i PELICHUs CaMOCTOATENLHO CHOPMYINPOBAHHON MaremMaTHYecKo 3agaud, a
34TeM MHTEPNPETUPOBATE MONYYEHHBIH Pe3yIbTar.

CozmepxarenbHo-MeToanueckas  nuHuA  «Yuema M BBIYMCHEHMs»  3aBepllaeT
(hopMMpOBaHHE HABLIKOB MCMONB30BAHHA JACHCTBUTEILHBIX YMCEN, KOTOPOE OBLIO HAYaTo B
OCHOBHOM wikosie. B crapueii wxone ocofoe BHHMaHKe yzaensercss (GOPMUPOBAHUIO MPOUHBIX
BBIUMC/IUTEIBHBIX HABHIKOB, BKIIOYAKIIUX B ce0d MCMOIL30BAHHE PAa3IHUYHBIX (OPM 3amMcH
JCHCTBUTEILHOTO YHC/Ia, YMEHHE PAlMOHANLHO BBHITONHATL JIEHCTBHA C HUMH, JeiaTh
MPUKHIKY, OleHHBAaTh pesyasrar. OOydaromuecs TmONY4arOT HABBIKH  TPUOIIKEHHBIX
BBIYHCIICHUH, BBITTONHEHNS JECTBHII C 9WCIamMH, 3aNHCaHHBIMH B CTaHZApTHON (opwme,
MCITOTb30BAaHHA MAaTCMaTHYCCKHX KOHCTAHT, OLICHUBAHUA YMCITOBBIX BBIPAKCHUH,

JInens «YpaBHeHHA W HepaBEHCTBa» pealn3yeTcs Ha TMPOTSKCHUM BCEro OOYUCHHA B
CTapwel IIKONIE, TOCKOJbKY B KakIAOM pasjene MporpaMMbl IIPEIYCMOTPEHO peIIeHHE
COOTBETCTBYOINX 3a1a4. OOyuaromuecs OB/laaeBaroT pa3InuHLIMU METOIAMU PELICHUS LIebIX,
PalMOHAJIbHBIX, MPPALIMOHAIbHBIX, MOKA3aTENbHbIX, JOrapuPMUIECKUX U TPUTOHOMETPHYECKHUX
YPaBHEHWH, HEPABEHCTB W X cucTeM. [TonyueHHbIe yMEHNS UCTIONB3YIOTCA PU UCCIIC0BAHNHN
(GyHKUMIi ¢ TOMOUIBK MPOW3BONHON, PEIICHUH TIPUKIANHBIX 3adad W 3a1da4 Ha HaXOxKIeHHe
HanOONBLINX M HAaHMEHBIINX 3HaueHNH QyHkunn. JaHHas conepskaTeNbHas THHUA BKITIOYACT B
cebs Takke (hopmMupoBaHME yMEHMIl BBIMONHATH PacuéTel no QopMmysam, npeoGpasoBaHus
UEMbIX, PALUMOHANBHBIX, HPPAUMOHAILHBLIX U TPUTOHOMETPUYECKMX BBIDAKEHMH, a TaKKe
BBIDKCHUH, COAEPKALUMX CTENEHU W Jjorapudmel. bnarogaps U3y4eHHr0 anreGpamyeckoro
MaTepHuaza NpOUCXOIUT AalbHeillee pasBUTHE AITOPHTMHUYECKOTO U a0CTPAaKTHOTO MBINLIEHUS
yqaumxcs, (GopMUPYIOTCA HaBbIKM JICAYKTHBHBIX pPACCYKACHHUI, paboThl C CHMBOJNBHBIMH
(hopmamu, npe/cTaBICHUSA 3aKOHOMCPHOCTCH M 3aBUCHMOCTCH B BI/E PaBECHCTB M HEPABCHCTB.
Anrebpa npeanaracT 3¢ peKTHBHEIC HHCTPYMEHTHI LI PEIICHHUS NPAKTHYECKUX U €CTECTBEHHO-
Hay4HBIX 3a/1a%, HarJsIHO I1€EMOHCTPUPYET CBOM BO3MOKHOCTH Kak A3bIKa HAyKH.

Conepskatenbuo-mMeroauueckas JTMHUA «DYHKUHH U rpaduku» TECHO MepervieTaeTcs c
JpYTHMH JIMHMAMM Kypca, IOCKOJIBKY B KaKOM-TO CMbICAE 3amaéT IOC/IeN0BaTENbHOCTh
usydeHus marepuana. HM3yuenue crenennoil, nokaszartenbHON, Jorapudmuueckodl  w
TPUTOHOMETPHYECKNX (QYHKUMIA, MX CBOWHCTB M rpaduKoB, Hcnonb3oBaHue (QyHKUMI s
PEIUCHHUS 3allay M3 JPYrHX Y4eOHBIX MpPEIMETOB H pealbHOM KU3HH TECHO CBA3AHO KAK C
MaTeMaTHYECKHM aHaTH30M, TaK U C peLICHNEM ypaBHEHMIT 1 HepaBeHCTB. [Ipu aToMm Gosbinoe
BHUMAHUE yaeaseTcs (HOPMUPOBAHMIO YMEHMA BBIDAXaTh (DOPMYNAMH 3aBUCHMOCTH MEXIY
PasIHYHbLIMK  BEIHYMHAMH, WCC/IEI0BATH MOJyYeHHble (DYHKUMH, CTPOMTH HMX rpaduKu.
Matepuan 5Toif comepXkaTenpHOH JHHHH HalleleH Ha pPa3BUTHE YMEHMII M HaBBIKOB,
MO3BOJIAIOIINX  BBIPOKATH  3aBUCHMOCTH MKy BEIMYMHAMM B pasiIM4HON  (opme:
aHAIMTHYECCKOM, Tpaduucckoit n  cnosecHoil. Ero wusyucHme crnocoGCTBYET Ppa3BUTHIO
ANTOPUTMHYCCKOTO  MBIIICHUA,  CMNOCOOHOCTH Kk O0OOWICHHK W KOHKpPETH3aLMH,
HCMOIB30BAHWID aHAJIOTHIA.

CopepxarensHas nmuHus «Hagana MaTeMaTHYECKOr0 aHaTU3a» TMO3BOIAET CYMIECTBCHHO
pacmMpuThL Kpyr Kak MaTeMaTHYeCKUX, Tak W NPUKIAJHbLIX 3a1a4, JOCTYIHBIX 00ydaromummes, y
KOTOPbIX MOSBISIETCSH BO3MOMXKHOCTL MCCIIE/I0BATE U CTPOHUTEL rpaduku GyHKUHE, onpenenaTh UX
HaubOJIbLIKE M HAUMEHBLINE 3HAYEHUs, BBIYUCIATH TUIOWAny (UTyp U 0OBEMBI TE, HAXOANTD



CKOPOCTH M YCKOpPCHMA TpolieccoB. JlaHHas coxepkaTelbHas JIMHHMS OTKPBHIBACT HOBBIC
BO3MOXXHOCTH TIOCTPOCHMsS MaTeMaTHYECKHX MOJeNed pealnbHBIX CHUTYyaluui, HaXOKICHHS
HAaWIyqlIero peIieHUs B NPHUKIAJHBIX, B TOM YHCJIE COLHAIbHO-I)KOHOMHYECKHX, 3ajavax.
3HAKOMCTBO € OCHOBAMM MATEMaTHHYECKOrO aHaIM3a CTIOCOGCTBYET Pa3sBHTHIO abcTpakTHOrO,
(hopMANLHO-IOTHYECKOr0 M KPEATHBHOIO MBIIIICHNA, (POPMUPOBAHMIO YMEHHIl PACIO3HABATH
MpOABICHAA 3aKOHOB MAaTEMAaTHKH B HayKe, TeXHHKe M HcKyccTBe. OOyvarommecs y3HaT o
BBIAAIOLINXCA pe3ynbTaTaX, TMOTYYCHHBIX B XOJ€ pa3sBUTHA MaTeMaTHKH Kak HayKM, M WX
aBTOpax.

ConepxarenbHo-meToanueckas auHNs «MHOXKECTBA M JIOTHKA» B OCHOBHOM MOCBSALIEHA
3NIEMEHTAM TEOPHH MHOKECTB. TeOpeTHKO-MHOKECTBEHHBIE TIPEICTABICHUS MPOHU3EIBAIOT BECh
KYpC IIKOIBHONW MaTeMaTHKM M TpenaraloT Hauboiee YHHBEPCAILHBIN A3BIK, 00TeINHATOIIII
BCE pasJellel MaTeMaTHKH W € TIPWIOKEHHH, OHH CBS3BIBAIOT pasHbIE MaTeMaTHYeCKHEe
JAVCHMIUIMHE! B €AMHOe uenoe. IosToMy BakHO AaTh BO3MOXKHOCTH WIKOIBLHUKY MOHHMATh
TCOPCTUKO-MHOMKCCTBCHHBIN  A3BIK  COBPCMCHHOI MaTCMaTHKM ¥ WCIIONb30BaTh Cro JUis
BBIP@KCHHS CBOMX MBICICH.

B kypce «Anrebpa u Hauana MaTeMaTHYecKOro aHAIM3a» TPUCYTCTBYIOT TAKKe OCHOBLI
MaTeMaTHueCKOr0 MOACAMPOBAHUA, KOTOPBIC NPU3BaHbl C(HOPMUPOBATL HABLIKM MOCTPOCHUS
MOJEJIEH peabHbIX CHTYaLMii, NCCIIEA0BAHNS ITUX MOJIEell ¢ MOMOIIBLIO annapara anredpsl 1
MAaTEMATUUECKOrO aHalu3a W WHTEPIPETAUMH [IOJYYEHHBIX pe3ynbTaToB. Takue 3amaHus
BIUICTCHBl B K&Kl N3 Pa3leNoB MPOrpaMMbl, TMOCKONBKY BECh MaTepHal Kypca LIMPOKO
MCMONIB3YETCA 11 pEICHUs MPUKIaXHbIX 3a1ad. [Ipy pemreHnn peanbHBIX MPakTHYECKHX 3a1a4
ydaluuecs  passBuBalOT  HAaOMIOAATENLHOCTh,  YMEHHWE  HAXOAMTh  3aKOHOMEPHOCTH,
abCcTparupoBaThCs, WCMOAL30BaTh aHANOrMI0, 0600WaTs | KOHKpPETH3MpOBaTh MNpobiemy.
HesrenbHocTh 10 GOPMUPOBAHUIO HABBLIKOB pElIEHMs NPUKAAAHBIX 3a1a4 OpraHusyercs B
Mpouecce H3Yy4eHUs BCeX TeM Kypcea «AnreOpa v Hayana MaTeMaTHuYecKOTo aHAIH3a.

MECTO YYHEBHOI'O KYPCA B YYEGHOM ILJIAHE

B yucOrOM nutane Ha M3ydcHHe Kypea aiareSphl 1 Hauyal MaTeMaTHYCCKOTO aHAIIH3a Ha Ga30BOM
YPOBHE OTBOAMTCA 2 yaca B Henenmo B 10 kimacce v 3 vaca B Hetemo B 11 KJ1acce, BCEro 3a JiBa
rofa o0yuenus — 170 gacos.



COJAEP)KAHUE YHEBHOI'O KYPCA
10 KJIACC

Yuciia 1 BLIYHCICHHS

PaunonaneHble yncna. OObIKHOBEHHbIE W AECATHYHBIE APOOH, MPOLEHTHI, GeCKOHEYHbIE
nepuoauyeckue  Apobu. ApudmeTHYeckHe OmnepalMM ¢ pallMOHANbHBIMH  YHCIIaMH,
npeoOpa3zoBanus 4YMCIOBBLIX BblpaxkeHil. Ilpumenenne apoGedt W MPOLEHTOB JUIA pelleHMs
NPUKIAAHBIX 33a4 U3 Pa3IMYHBIX OTpaciied 3HaHUH U PealbHOM KU3HU.

JeiicrBurenbHble yncna. PaunmoHanbHbie W MppauvoHanbHble uMcna. Apudmernueckue
Onepaury ¢ AcHCTBUTENbHBIMU YncnaMu. [IpuOanKEHHBIC BbIYMCICHUA, MTPABMIIA OKPYIJICHH,
NPUKUZKA M OLIEHKA pe3ylbTaTa BLIYHCIEHUH.

Crenens ¢ uensiM nokasatenem. CranaaprHas Gopma 3amucy JIeHCTBHTEIBHOTO YHCHA.
Hcnonb3oBanne mnoaxonsuied  GopMbl  3amMcH  IEHCTBUTENBHBIX YHCEN JUIA  pelleHHs
NpaKTHYECKUX 3a/ay U MPeACTaBACHUA JaHHbIX.

ApudMeTnyeckuil KopeHb HaTypaibHOM creneHH. [eicTBUs ¢  apHpMCTHYCCKUMH
KOPHSIMHU HaTypaJILHOM CTEIEHH.

CuHyc, KOCHHYC M TaHI€HC YMCIOBOrO aprymenrta. ApKCHHYC, apKKOCHHYC, apKTaHIEHC
YHUCIIOBOTO apryMeHTa.

VYpaBuenus M HepaBencTsa

ToxnecTBa ¥ TokAeCTBEHHBIE TpeoOpa3zoBaHus.

[IpeoGpazoBanue TpUroHOMETpHYECKUX BhIpaxkeHHil. OCHOBHBIE TPUTOHOMETPUYECKHE
hopmynsl.

VpasHenue, KopeHb ypaBHeHua. HepaseHcTBo, pewieHue HepaBeHcTBa. Meton
HHTEPBAJIOB.

Peuwenue 1ensix v ApoOHO-paUMOHAIbHBIX YPABHEHHH W HEPABEHCTB.

Pemenne nppauMoHaibHbIX YpaBHEHHI 1 HEPABEHCTB.

PeurcHue TPUTOHOMETPHYECKHX YPAaBHCHHIT.

[IpuMeneHe ypaBHEHHMI M HEpPaBCHCTB K PELICHHIO MaTeMaTHYECKHX 3alay W 3ajay w3
pa3aHyHBIX 00s1acTel HayKH M peallbHOMH XKHU3HH.

DOyHKUMH U rpadUKH

@®ynkuus, criocoOw! 3aganus Gynkuuu. I'papuk pynkuuu. BzauMuo oOpaTHbie GyHKINH.

OGnacTe onpeaelicHUs W MHOKECTBO 3HadeHHH Gynkumu. Hynmu dyukumu. Tpomexytku
3HAKOMOCTOSHCTBA. YETHBIE 1 HeuéTHBIE QyHKINN.

CreneHHas (QYHKUMA C HaTypaldbHBIM M LENBIM TokaszateneM. EE cpoiicTBa u rpaduk.
CgoiicTea 1 rpadMK KOpHSA 1-0if CTEMEHN.

Tpuronomerpuyeckas OKPYXKHOCTb, OIpeAelIeHHe TPUTOHOMETPHUYECKMX  (DYHKUMH
YHCIIOBOTO apryMeHTa.

Hauwajna MaTemaTH4eckoro anajmsa

[TocnenoBarensHocTH,  cnocoObl  3ajanHus  nociaegoBarenbHOcTed.  MOHOTOHHBIE
MoCneI0BaTeIbHOCTH.

Apudmerndeckas W reoMerpuueckas  nporpeccun.  beckoneuHo — yOmIBarouas
reomerpuucckad mporpeccus. Cymma OeckoHeyHo YOBIBalomel reoMeTpHYeckoil Mporpeccuu.
dopmyna cnokHBIX TpolceHTOB. Mcmosnb3oBaHue nporpeccud A1 pellicHHs peallbHBIX 3ajiay
[IPUKJIAHOTO XapaKTepa.

MHuoskecTBa M JTOrHKA



MHoecTBO, Ofepallui Hajl MHoXccTBaMH. Juarpammbl Ditniepa—Benna. [Ipumencnue
TEOPETHKO-MHOKECTBEHHOTO ammapara JUll ONMCaHWs pealbHBIX MPOUECCOB U SBICHUH, IPH
pENIEHHH 3a/1a4 U3 IAPYTHX YueOHbIX MPEeIMETOB.

Onpeaenenue, Teopema, CleCTBHE, 10Ka3aTelbCTBO.

11 KJIACC

Uncna v BEIYHCICHHA

HatypanbHble 1 uesble uncna. [TpusHaky 1eIMMOCTH LEbIX YHMCell.

CreneHb ¢ pauMoHanbHLIM nokasarteaeM. CBOHCTBA CTENEHH.

Jlorapudm uncna. JlecATHUHBIC U HATYPANIbHBIE J1OTapU(MBbL.

YpaBHeHHsl U HepaBeHCTBA

TTpeo6pasoBaniie BEIPAKEHHUI, CONEPKAIINX JIOTAPHPMBEL.

[Tpeobpa3zoBanye BEIpaKEHUI, COEPKAIUX CTETNEHH ¢ PAllHOHATBHBIM ITOKa3aTe/IeM.

ITpumMepbl TPUrOHOMETPHUECKHX HEPABEHCTB.

[TokazaTe/ibHBIC YpaBHECHUs W HEPABCHCTBA.

JlorapudMutieckue ypaBHEHUA U HEPABEHCTBA.

CucrteMbl JIMHEWHBIX ypaBHEHUH. PelieHHe NpUKIagHBIX 3aJa4 € MOMOMIBI) CHCTEMBI
TUHEHHBIX YPaBHEHUI.

CucTeMbl U COBOKYMTHOCTH PaLlMOHAJIbHBIX YPABHEHUH W HEPABEHCTB.

[IpiMeHeHWe YpaBHEHMH, CHCTEM M HEPaBEHCTB K PEIIEHWID MaTeMaTHYeCKWX 3a1ad H
3a7a4d |3 pa3THYHbIX 00sacTell HayKu U peallbHOH JKH3HH.

®yHKuUMH 1 rpadpuKH

®dyukuua.  TMepuoanueckue  dyHkuun. TTPOMEKYTKM  MOHOTOHHOCTH  (DYHKLMH.
Makcumymbl W MuHuMyMbl pyHkuun. HauGosnbiiee u Haumenbluee 3HaueHWE (QYHKUMH Ha
MPOMEKYTKE.

TpuroHomerpuueckne GpyHKINH, X CBOHICTBA U rpadukm.

[TokasarenbHas u norapumirdeckas GyHKIHMN, UX CBOICTBA U rpaduku.

Ucnons3osanuc rpagMkoB (yHKIHUH 18 pelleHUs YypaBHCHUH W JIMHCHHEBIX CHCTEM.

Hcnosnb3oBadue TpadukoB (YHKUMI A1 HCCIE0BaHUA MPOLECCOB U 3aBUCHMOCTCH,
KOTOPBIE BO3HUKAIOT TIPH PELICHHH 3aJ1a4 U3 JIPYTHX y4eOHBIX PEAMETOB U PeaTbHOMN KU3HU.

Havana MaTeMaTH4ecKoro anajinsa

HenpepoiBabie GyHKIMN. MeTo 1 HHTCPBAIOB AN PELICHHS HCPABCHCTB.

[poussoanas QyHkunn. I'eomeTpruueckuit 1 GU3HIECKUI CMBICI TIPOU3BOIHOTA.

[Tpou3Bo/HbIe 3MeMeHTapHbIX (GyHKUHH. DOPMYNIBl HaXOXKIEHHS MPOM3BOAHONW CYMME,
MPOW3BEIeHNA U YaCTHOTO (PYHKUM.

[pumeHeHne MPOU3BOHON K UCCIE0BAHNIO (DYHKUMH HA MOHOTOHHOCTb W 3KCTPEMYMBI.
HaxoxaeHue HaubobIIEro ¥ HaMMEHbLIEro 3HauUeHus QYHKUMM Ha OTPE3KE.

[TpuMeHeHHe MPOU3BOJHON JUI HAXOKACHWA HAWIYYIIEr0 PELIEHHA B NPHKIAAHBIX
3a1a4ax, AJ1s ONpe/ieeH!s CKOPOCTH Mpoliecca, 3a1aHHOro (GopMyI0i uiu rpaduKoM.

[MepBooGpaznas. Tabnnua nepBoodpasHeIX.

WnTerpan, ero reomMeTpuyueckuil W Quimdeckuii cMmbici. Beruucienne WHTErpanma mo
dopmysiec Hetorona—JIeibnuiia.



[NIAHUPYEMBIE PE3YJIBTATHI

OcBoenne yuebHoro npeamera «MareMaTnkay TOMKHO oBecreunBaTh AOCTHKEHHe Ha
YpOBHE cpeanero obulero 00pa3oBaHUs CHEAYIOUWMX JIMYHOCTHBIX, METanpeIMETHBIX U
MpeAMETHBIX 00pa30BaTeNbHbIX Pe3yabTaTOB:

JJUYHOCTHBIE PE3YJIBTATHI

JINYHOCTHBIC pe3ynbTaThl OCBOCHHS TPOTpaMMbl YHeOHOTO npeamera «Martematuka»
XapaKkTepH3YIOTCS:

I'paxkaanckoe BocnuTanue:

ChOPMHUPOBAHHOCTBIO  TPAKAAHCKOI MO3MIMM  06ydalomerocs Kak akTHBHOTO M
OTBETCTBEHHOI'0 “JIEHA POCCHUICKOro o0miecTsa, NpeACTaBICHHEM O MATEMATHUECKUX OCHOBAX
(DYHKUHOHMPOBAHUSA Pa3IMMHBIX CTPYKTYp, SBICHMH, TPOUEAYP TIPaKIAHCKOTO OOmIECTRa
(BbIOOPEI, OMPOCHLI M Mp.), YMEHHEM B3aMMOJAEHCTBOBATE C COLMATLHBLIMH UHCTHTYTAMH B
COOTBETCTBHHU € UX (DYHKLMAMH U HA3HAYCHHEM.

[MTatpnotnyeckoe BocnuTanme:

C(HOPMHUPOBAHHOCTBIO POCCHICKOI IPasKIaHCKOI MACHTHYHOCTH, YBaKEHUS K MPOLLIOMY
W HacTOALIEMY POCCHHCKOM MAaTeMaTHKH, LEHHOCTHBLIM OTHOIIEHHEM K JOCTHKEHHAM
POCCHMHCKHX MaTeMaTHKOB W POCCHMUCKOH MaTeMaTHuecKoil WIKOALI, K MCIOIb30BAHUIO HTHUX
JIOCTHIKEHUH B IPYTUX HAYKaX, TEXHONOTHsX, chepax IKOHOMHKH.

HyXOBHO-HPABCTBEHHOTO BOCIUTAHUS:

OCO3HAHHEM  JIYXOBHBIX  LEHHOCTEl  pOCCHIiCKOro  Hapoaa; COpMHPOBAHHOCTBIO
HPABCTBCHHOTO CO3HAHMS, THHCCKOTO MOBCACHNS, CBA3AHHOTO ¢ MPAKTHYCCKHM PHMCHCHHCM
JOCTHKCHUH HAyKM W JICATCIBHOCTBEIO YYCHOTO; OCO3HAHMEM JIHYHOTO BKIaja B IIOCTPOCHUE
ycToiunuBoro Oyayiero.

DCTETHYECKOE BOCTIMTAHHUE:

3CTCTUYCCKMM  OTHOLICHWEM K  MHpPY, BKJIIOYas  3CTETHKY  MAaTeMaTH4eCKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a1ay, peuleHuil, pacCykKIAeHHI; BOCIPHUMYHBOCTBIO K
MAaTEMATHYECKHM ACTIEKTAM PA3JIMYHBIX BHI0B HCKYCCTBA.

dusnueckoe BocmuTaHKeE:

CHOPMHUPOBAHHOCTBIO YMEHHs TPHMEHATh MaTeMaTHYeCKHe 3HAHUS B UHTEepecax
310pOBOTO M Oe30MacHOro o6pasa KM3HM, OTBETCTBEHHOTO OTHOLIGHHS K CBOEMY 3/10pPOBBIO
(310poBOE NMUTaHKE, COATAHCUPOBAHHBIN PEKMM 3aHATHH W OTABIXA, peryispHas dusnueckas
AKTUBHOCTB); (PU3MUECKOrO COBEPIUICHCTBOBAHMS, MPH 3AHATHSX CMOPTUBHO-0310POBUTETLHON
JAEATENLHOCTBIO.

Tpynosoe BocniuTanue:

FOTOBHOCTBIO K TPYAY, OCO3HAHHCM LCHHOCTH TPYAOMIOOHSA; MHTCPECOM K PasjiHuHbIM
chepam mpodheccHOHANBHOI AEATETBHOCTH, CBA3AHHBIM ¢ MATEMATHKON M of TTPHIIOKCHUSAMM,
YMCHHEM COBEpIIATh OCO3HAHHBIN BBIOOp Oymymmiei mpodeccHu U peanu3oBbIBaTh COGCTBCHHbIC
KH3HCHHBIC TUTaHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYCCKOMY 0OpasoBaHMIO W
caM000pa3oBaHHI0 HA NPOTSKEHWM BCeil JKU3HH, TOTOBHOCTBIO K aKTUBHOMY Y4YacTHIO B
PCLICHHU NPAKTUYECKUX 3a/1a4 MaTEMaTHYECKOI HAIpaBJIEHHOCTH.

DKOJIOrHYECKOE BOCIIMTAHME!

COPMHUPOBAHHOCTBIO IKONOTHYECKOH KYIbTYPhl, MOHMMAHMEM BIWSHUS COLMANBLHO-
IKOHOMHYECKHMX [MPOLECCOB HA COCTOSHHE MPHPOAHOW W COLMANBHON CpeBl, OCO3HAaHHEM



r100albHOTO  XapakTepa — JKONOTMYCCKHX — MpoGieM;  OpHeHTalMel  Ha MIPUMCHEHHUE
MATCMATHICCKUX 3HAHMM JUIA PELICHHs 3a1a4 B 001aCTH OKPY)KAKOWIEH CpeIbl, IIAHUPOBAHUS
TOCTYITKOB ¥ OLCHKH UX BOSMOXKHBIX ITOCIEACTBUH ULl OKPYXKAKOLIEH CpeIbl.

LIeHHOCTH HAYYHOTO TO3HAHUA:

COPMHPOBAHHOCTBIO  MMPOBO33PCHHUA, COOTBETCTBYIOLLETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHS HAYKN U OOLIECTBEHHONH MPaKTHKH, TOHUMAHHEM MaTeMaTH4ecKoi HAYKH KakK c(epsl
HENOBEUCCKOH NeATEILHOCTH, ITANOB €€ PA3BUTHS M 3HAYMMOCTH U1 PAa3BHTHS LUBUJTH3ALMH;
OBJIAICHUEM A3BIKOM MAaTEMaTUKH M MaTeMaTH4eCKOl KylbTypoWl Kak CpeacTBOM [03HAHMS
MHpa; TOTOBHOCTBIO OCYUICCTBIATE MPOEKTHYI0 M MCCIEIOBATENBbCKYIO AeATeNbHOCTh
MHIUBH/IYallbHO U B FPYIIIIE.

METANPEJAMETHBIE PE3YJIbTATBI

MerTarpeiMeTHbBIE Pe3yTBTATE OCBOEHNS TIPOTPAMMEI YIeGHOT0 npeamera «Marematuka
XApAKTEPU3YIOTCS  OBNAJCHMEM  YHHBEDCAIbHBIMH  ROZHAGAMENbHBIMU  OClicMEusMu,
VHUBEPCATLHBIMU  KOMMYHUKAMUSHBIMU  OCUCTEUAMU,  VHUBEPCANLHBIMU — De2yIAMUEHBIMU
oeticmeuimu.

1) Yrusepcanonvie nosnasamensmvie oeiicmeus, obecnevusaiom opmuposanue 6asoeix
KOZHUMUBHbIX NPOYeccos ofyuaiowuxca (oceoenue Memooos NOIHANUA OKPYIHCAIOWe20 mupa,
NpUMenenue 102uHeckux, UCCIedo6amensCKux onepayul, ymenut pabomams ¢ ungpopmayuetr).

bazoBrie nornyeckue neficreus:
® BBUIBJIATL U XapaKTepU30BaTh CYLIECTBEHHBLIE MPU3HAKM MATEeMaTHUECKUX OOBEKTOB,
NOHATHH, OTHOLICHUH MEXIY NOHATHAMH; (OPMYIMPOBATH OMpeACIeHUs ITOHATHI;
YCTaHAB/IHBATEL CYLICCTBCHHBIN MPU3HAK KJIacCH(PUKAUMH, OCHOBAHNS UTS 06OBMICHNS
1 CPaBHCHUA, KPHUTCPHI MTPOBOIUMOTO aHAJII3A;

® BOCHPUHMMATB, (OPMYIHPOBaTh W NPeoOPa3OBLIBATE CYKACHHA: YTBEPAMTETbHBIE U
OTpUUATe/IbHBIC, CAMHUYHDIE, YACTHBIE U O0LLIHME; YCIIOBHbIE,

¢ BBUBIATE MATCMATHYCCKNC 3aKOHOMCPHOCTH, B3aHMOCBA3H H MPOTHBOpEYNs B (hakTax,
AAHHBIX, HAOTIONCHHSX W YTBEPKACHWSAX; MPEANAraTh KPUTCPHH IUIS BBIABICHHS
3aKOHOMCPHOCTEH U NMPOTHBOPCYMIA;
® AcnaTh BLIBOIBI C UCTIONL30BAHUEM 3aKOHOB JIOTMKM, [EIYKTHBHBIX M MHIYKTHBHBIX
YMO3AKITHOUCHHUH, YMO3AKITIOYEHHH 110 aHATIOTUH,

® TPOBOANTE CAMOCTOATENHHO IOKA3ATENBCTBA MATEMATHYECKHX YTBEPXKACHHH (TpAMbIe
W OT MpOTHBHOTO), BBICTPAMBATh ~apryMCHTALMIO, [MPHUBOAMTL TPUMEPHl K
KOHTPIPUMEPBI; 000CHOBBIBATL COOCTBEHHbBIE CYXCHUS U BBIBOJIBI

* BbIOMpaThL croco0 peueHus yueOHON 3amaum (CpaBHMBATL HECKONIBKO BapUAHTOR
pelIeHns, BeIONpaTh Hanbosee MOAXOAALIMH C YUETOM CAMOCTOSTENBHO BhIICICHHBIX
KpHTEpPHER).

basoBele uccneaoBarensckue aelicTBuA:

® HCHONBb30BaTH  BOMPOCHI  KaK  MCCHICNOBATENLCKMI  MHCTPYMEHT  MO3HAHHS:
(hopmyspoBaTh BOTIPOCH!, (PUKCHPYIOLIME NPOTHBOPEHUNCE, npobieMy, ycTaHaBJIMBaTh
MCKOMOE M JaHHOE, (OPMHPOBATH THIOTE3Y, APryMEHTHPOBATH CBOK MO3ULINIO,
MHEHHE;

® TMHPOBOAWHTEL CAMOCTOATENBHO CMJIAHUPOBAHHBIN JKCIEPHUMEHT, HCCIEAOBAHHE TIO
YCTAHOBJICHHIO OCOOCHHOCTEH MATEMAaTHHYECKOTO 0ObeKTa, SBJCHHS, MpoLecca,
BBIABIICHHIO 3aBHCHMOCTCH MKy 00BEKTaMI, SBICHHUSIMH, MPOLECCAMH,



® CaMOCTOATENBHO  (opmyaupoBats 00OOWIEHUS W BBIBOABI MO pe3ynbTaram
MPOBEAEHHOrO HAOIIOACHNS, HCCIEN0BAHNS, OLIEHUBATE JAOCTOBEPHOCTD MONY4YEHHBIX
pe3ynbTaToOB, BLIBOIOB M 00001IEHHMIT;

*® TPOTHO3MPOBATL BO3MOXKHOC Pa3sBHTHE MpoLiecca, a TaKXKE BELIBHTATE NIPENONOKCHHS
0 €ro pa3BUTHH B HOBBIX YCIOBHAX.

Pa6ora ¢ unbopmanuei:

® BBUIBIATE AeQUUNTH HHOOPMALMH, TAHHBIX, HEOOXOAUMBIX IS OTBET4 Ha BOMPOC U
JUTS pelleHus 3a1a4un;

* BbIOMpaTh MHQOPMALMIO W3 MCTOYHMKOB pa3MMYHBIX THIIOB, aHaIIM3UPOBATS,
CHCTEMATH3MPOBATL W HHTEPNPETHPOBATL MHPOPMALMIO PA3IMYHBIX BUIOB U (opM
MpEJCTaBJICHUS,

® CTPYKTYypUpOBaTh  WH(pOPMAUMIO, TNPEIACTABIATE €€ B Pa3NTUUYHBIX hopmax,
WIUTIOCTPUPOBATh rpadUuecKy;

® OLCHHBAaTh HAaJACKHOCTE HWHPOPMALMH [0 CAMOCTOATCIBHO copmympoBaHHEIM
KPUTCPHSM.

2) Vuusepcanvnvie kommynukamusuvie Oeiicmsus, obecnevusaiom chopmuposannocme

COYUANBHBIX HAGLIKOG OOVHATOUUXCAL.

Obuenne:

* BOCHPUHMMATb U (pOPMYIHPOBATH CYXKICHHS B COOTBETCTBHH C YCIAOBUAMM M LEISMH
OOIICHHA; ACHO, TOYHO, TPAMOTHO BBIPAXKATH CBOIO TOYKY 3pEHHA B YCTHBIX H
MACBMCHHBIX TCKCTAX, 1aBaTh MOACHCHUA 11O X0y PCICHUA 3a1a4H, KOMMCHTHPOBATE
TIOJIYYCHHBIN pe3ynbTar;

* B X0Je 00CYX)ICHH 33d1aBaTh BONPOCHI MO CYLIECTBY 06CYKAAEMOil TEMDI, npodnemsl,
PELIAEMON  3alla4M, BbICKA3bIBATH MIEH, HAUEJCHHBIE HA MOMCK pelieHus;
COTIOCTABJIATE  CBOM  CYANCHHA C CYKACHUAMH JPYrHX YYacTHHKOB JHANOTa,
00HApY*®HMBaTh PA3INIHE U CXOACTBO MO3MLIIL; B KOppeKTHOil (hopme hopmynupoBars
pasHoriacus, CBOM BO3PAKEHHS;

® TIPEACTABIATEL PE3YIbTAaThl PELICHUA 3a/aul, IKCTIEPUMEHTA, UCCIEN0BAHNUA, NPOCKTA;
CaMOCTOATENLHO BIOMPATL (YOPMAT BBICTYIIICHHS ¢ YYETOM 3ajad MPE3CHTAUMH W
ocobeHHOCTEH ayIuTOpHH.

CoTpyaHuuecTBo:

® TOHMMATh M HCMOJL30BaTh MPEHMYIIECTBA KOMAHIHOH M MHAMBHAYaTbHOH paGoTsl
MpH  pemleHUM  yd4eOHBIX 3a7a4; NPUHUMATh UEb * COBMECTHOM JeSTEeNbHOCTHL,
[UIAHUPOBATL  OPraHH3alUMI0 COBMECTHOH paboTLl, pacmpeneiaTh BHAB pabor,
AOTOBApUBATLCA, OOCYXKIAATh MNPOLECC W pe3yabTaT pabOTh; 0606IIATE MHCHMS
HECKOJIIBKUX JTIOJICH;

® YHacTBOBATL B rpynnoBbiX Gopmax pabotel (06CyskaeHUs, 0OMEH MHEHUI, «MO3roBbIe
WITYPMbI» W HHBIC); BbLINOJHATL CBOI 4acTh paboThl M KOOPJIMHUPOBATh CBOM
ACHCTBUs C IPYTHMH YICHAMH KOMAH/IbI, OLEHUBATH KA4ECTBO CBOEL0 BKJIafa B 00mui
MPOAYKT MO KPUTEPHAM, CHOPMYTHPOBAHHBIM YUACTHUKAMH B3aUMOJIEHCTBIS,

3) Vuueepcanvnvie pezynamuensie oeticmeus, obecneuusaom popmuposanue cmvicnogvix

YCMAHOBOK U HCUSHEHHBIX HABIKOE TUYHOCT.

CaMoopranuszaums:



COCTaBIATEL IUIaH, AITOPHTM PCHICHUS 3aJa4yM, BBEIOMpATh CIOCO0 pCUICHHA ¢ y4ETOM
MMCIOIMXCA PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BAPUAHTLI PENIEHUI ¢ YUETOM HOBOU MH(pOpMALIHH.

CaMOKOHTPOJIb:

® BIAJCTb HABBIKAMHM [T03HABATENbHON pedeKkcHn Kak OCO3HaHHS COBEPLIAEMBIX

AEHCTBUIH W MBICIMTENLHBIX MPOLIECCOB, MX pe3y/ibTATOB, BIAAETh CIOCOOaMM
CaMOMpPOBEPKHU, CAMOKOHTPO/IA Mpolecca M pe3yibTaTa peIleHHs MaTeMaTHuecKolt
3a/la4uu;
® TIPEABHACTH TPYAHOCTH, KOTOPhIE MOT'YT BO3HHKHYTEH NMPH PELICHHHU 3alda4i, BHOCHTB
KOPPEKTHBLI B AEATENLHOCTL Ha OCHOBE HOBBIX OOCTOATENBCTB, MAHHBIX, HAHIEHHBIX
OWHOO0K, BLISBICHHBIX TPYIHOCTEH;

® OUCHUBATH COOTBETCTBUC pE3ylbTaTa LEJAH W YCAOBUAM, OOBACHATE NPUYHMHbBI
JIOCTHXKCHHS WM HCJOCTHAKCHUA PE3YNbTaTOB JCATCIBHOCTH, HAXOANTH OUIMOKY,
J1aBaTh OLCHKY MPUOOPETECHHOMY OITBITY.

I[MPEAMETHBIE PE3YJIbTATHI

OcBoenue yaeOHOTO Kypca «Anrebpa M Hadana MaTeMaTHYECKOTO aHAJIM3a» HAa yPOBHE
cpeHero oburero o6pa3oBaHuA JODKHO 00ECTIeUMBAThL JOCTHKEHHUE CIEAYIONMX MPEeMETHbIX
oﬁpazoaa‘rcnbﬂ bIX PE3YJILTATOB!

10 KJIACC

Yucna u BpIuncIeHus

OnepupoBaTh MOHATHAMM: PALUMOHANBLHOE M ACHCTBUTENLHOE YMCIO, OOLIKHOBEHHAS M
JecATHYHas ApoOb, NPOUEHTHI.

BbinonHate  apudmernyeckne onepaunu ¢ pauMOHAILHBIMM M 1EHCTBUTEILHBIMH
YUCIAMH.

BemonHaTe  npuOMOKEHHBIE BBIYMCIICHHS, WCTIONB3YsA MpaBHia OKPYIJIEHWs, Ienath
NPUKHIKY W OLIEHKY Pe3yJIbTaTa BEIMHUCICHHIT.

OnepupoBath MOHATHAMM: CTENEHb C Le/bIM MOKa3aTeneM; CTaHaapTHas GopMa 3amucy
AGHCTBUTENIBHOIO YMCNIA, KOPEHb HATYpaabHOM CTENEeHW; WCIOoNb30BaTh MOAXOAALIYHO (Gopmy
3aITHCH JICHCTBUTENLHBIX YHUCEN U1 PEIICHNS TPAKTHYECKUX 3a/1a4 U MPEICTABICHHUS JAHHBIX.

OnepupoBaTh MOHATHAMM: CHHYC, KOCHHYC H TaHI€HC TPOH3BOJILHOTO  YIIIa;
MCIOJIb30BATh 3aMNCh MPOU3BOJIBHOTO YTJIa Yepe3 00paTHBIC TPUTOHOMETPHYCCKHE ()YHKIMH.

VYpaBHeHHs1 H HepaBeHCTBA

OnepupoBaTh MOHATHAMH: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO; 1e0€e, pallioHaNbHOE,
VppalHoHabHOE YpaBHEHHE, HEPABEHCTBO; TPHIOHOMETPHYECKOE YpaBHEHHE;

BbnoniaTe  npeoOpa3oBaHus  TPUTOHOMETPUYECKMX — BBIDAKEHWH M peluaTh
TPUrOHOMETPUYECKHE YPABHEHMA,

Bbinonnsate npeodbpasosanus LENbIX, PALMOHATIEHBIX M UPPALMOHAIBHBIX BLIPAKEHUIT 1
pelaTh OCHOBHbIE THIIbI LIEJIbIX, PAUMOHANBHBIX U UPPALIMOHANBHBIX YPABHEHHH U HEPABEHCTE,

[pumensaTs ypaBHeHUs ¥ HEPaBEHCTBA NS PEIlEHHs MaTeMaTHYECKHX 3aj1da4 W 3a1ad U3
pasnyHbIX 00JacTei HayKH H peaabHOil KHU3HH.



MozeimpoBath  peajibHble CHTYallMM Ha s3bIKe anreGphl, COCTAaBIATH BHIPAKCHHA,
YPAaBHCHHA, HEPaBCHCTBA 10 YCIOBUIO 3a1a4M, HCCIEN0BaTH MOCTPOEHHBIE MOJEIH C
MCIIOJIL30BAHHEM arnapara ajareopsl.

@®ynkuuu u rpagukH

Onepuposath HoHATHAMU: QYHKLUHA, CI0COOB! 3a1aHNs (DYHKIHH, 061aCTh onpeeneHus
W MHOXKECTBO 3Ha4eHHH GyHKunH, rpaduk GyHKIHH, B3aUMHO 06paTHBIE (YHKINH.

OnepupoBaTh MOHATHAMH: YETHOCTH M HEYETHOCTH (GYHKIMH, HYTH (DYHKIMH,
MPOMEKYTKH 3HAKOMOCTOSHCTBA.

Hcnonpsosatek rpadukn GyHKUWI 115 pelieHns ypaBHeHHMIA,

CTpouTh M uuTaTh rpaduk THHEHHON (YHKUMHM, KBaapaTH4HOL (YHKUNH, CTENEHHOMH
(GyHKIMY ¢ UensIM MoKazareneM.

Hcnonbsosars rpaduku GyHKImii 118 HCcTe 0BaHNS MPOLECCOB M 3aBHCHMOCTEI pH
PELICHAN 3a/a4 M3 ApYTHX Y4eOHBIX MPEAMETOB M peaTbHOI KU3HH; BHIPAkaTh (opMynamu
3aBUCHMOCTH MCXKJLY BETTMYHUHAMH.,

Hauana maTtemaTHyeckoro ananusa

OnepupoBath MOHATHAMM: IOCIEAOBATENLHOCT, apudMeTHYECKas W reoMeTpHyecKas
IPOrpeccuu.

Onepuposath NOHATAMK: GECKOHEUHO YObIBAIOLIAA FEOMETPHYECKAs nporpeccus, cymma
OECKOHEUHO yOBIBAIOIIEH F€OMETPHYECKOIT Mporpeccu.

3anaBaThk MOCICAOBATENBEHOCTH Pas3IMIHEIMH CTIOCO0AMH.

Hcronesoeate cBoifcTBa mocnenoBatensHocTel W MporpeccHii s pELIEHNUs pealbHBIX
3aj1a4 NMPUKNAaZHOro XapaKTepa.

MnozxecTBa M ToruKa

OHGpHpOBﬂTh MNOHATHAMM: MHOMKCCTBO, ONIEPALHMH HaJl MHOKECTBAMHU.

Hcnonb3oBaTh TeOPETHKO-MHOKECTBEHHEIN ATlNapaT /TS OMHCAHHS PealbHBIX IIPOLIECCOB
W SBICHUH, IPH PEUICHNHN 3aa49 U3 APYTHX y4eOHBIX MPEIMETOB.

OnepupoBaTh HOHATHSIMU: ONPEACICHAC, TEOPEMa, CIIEACTBHCE, J0KA3aTCAbCTRO.

11 KJIACC

Yucna u BeIYMCIEHUS

OnepnpoBaTh NOHATHAMU: HATYpAlbHOE, MEJIOC WYHCIO; WCHONB3OBATE MPH3HAKH
ACTHMOCTH LENIBIX YHCEI, PA3JI0KCHHE YUCIIA HA TIPOCTBIC MHOKUTEITH ISl PEIICHUS 3a/1a4.

OnepupoBarh NOHATHEM: CTEMEHB C PALMOHATLHBLIM TTOKA3aTEIEM.

OnepupoBath MOHATHAMK: TOTapH(M YHCTa, ICCATHIHBIE U HATYPATBHBIE TOTapHMEL.

YpaBHennsa u HepaBeHcTBa

[TpuMensTs  cBodcTBa cTeneHn ans  npeobpasoBaHus BLIPaKeHMil; OMNEPUPOBATH
MOHATHAMM:  [10KA3aTeNbHOE YPABHEHHE M HEPAaBEHCTBO; pEWIATh OCHOBHLIE THIIbI
[I0KA3aTEIbHBIX YPABHEHHUI M HEPABEHCTB.

BbinonuaTe mpeo6pa3oBaHus BHIPAKEHMIA, COAEPIKAIIMX Ja0rapu(QMbl; ONEPUPOBATH
MOHATHAMM:  JIOrapi()MHYECKOE YpaBHCHHE W HEPABEHCTBO, pEIIaTh OCHOBHBIE THITBI
norapu(MHUECKHX ypaBHEHMIT 1 HEPABEHCTB,

HaXoanTsb peiienns npocTeifimx TpUroHOMEeTpHYCCKUX HEPaBEHCTB.

OrniepupoBaTh NOHATHAMH: CHCTEMA JTHHCHHBIX YpaBHCHUI M cé PCUICHUE, UCTIONB30BATH
CHCTEMY JTHHEHHBIX ypaBHCI-IHﬁ AULA pellIeHuda IPakTHYCCKHX 3a/1a4.



HaXonTs pemrenus npocTeHIIMX CHCTEM M COBOKYTTHOCTEH paliHOHATBHEIX YpaBHCHHH H
HEPaBEHCTB.

MozenupoBath pealbHbIe CHUTYAUMH Ha s3bIKe aireGpbl, COCTABIATH BLIPAJKEHHS,
YPABHECHHA, HCPABEHCTBA U CUCTEMBI 110 YCIIOBHIO 3a/1a41, UCCIICA0BATh TTOCTPOEHHbBIE MOJIEIH C
MCMOJIb30BAHMEM arnapara ainredpsi.

Dyukumun U rpapukn

OnepupoBaTh MOHATHAMH: TNeEPHOAMYECKAs (YHKINA, IIPOMEKYTKH MOHOTOHHOCTH
(DYHKUMM, TOUKM BKCTpeMyMa (GYHKUMH, Haubosbluee ¥ HauMeHbIlee 3HAYCHHS GyHkuuu Ha
MPOMEXKYTKE; HCMO0/b30BaTh UX IS HCCIAEA0BaHUS (YHKIIMH, 3aaHHOM rpaduKoM.

OnepupoBaTe  MOHATHAMH:  rpadUKHM  [OKa3aTeNLHOI, norapuMUYecKoH U
TPUTOHOMETPHYECKUX (PYHKUMIA; H300pakaTh HX HA KOOPJAMHATHOMN TIOCKOCTH H MCIIOIb30BATE
AN pELICHUsT YpaBHEHWI 1 HEPABEHCTB.

W300pakaTe Ha KOOPANHATHON MIOCKOCTH TpadMKH JIHHEHHBIX YpaBHEHHH 1
MCTIONTE30BaTh WX JJISA PELICHHUSA CHCTEMBI IMHCHHBIX ypaBHECHHUIT.

Hcnonbsosars rpagukn GyHKUME 1718 MCCIEI0BAaHHS MPOLECCOB M 3aBHCHMOCTCH 13
JIpYTUX Y4eOHBIX TUCIUIUIMH.

Hauvana matemaTuveckoro anaamnsa

OnepupoBaTh ~ MOHATUAMM:  HENpPEpbIBHAS  (GYHKUMA;  MPOM3BOAHASA byHKIIN;
MCTIOJIBE30BATL FCOMETPHYECKHI M (DU3NYECKHIT CMBICIT MPOM3BOHOI 1Is pelleHns 3aad.

HaxonnTte npou3BoAHBIE 31€MEHTAapHEIX (GYHKLMIl, BEIYHCIATE MIPOM3BOJHBIC CYMMBI,
MTPOU3BENCHHUS, Y4CTHOTO PYHKLMI.

Wcnonb3osars  NMpoM3BOAHYW) I MCCENOBaHMS (BYHKUMM HA MOHOTOHHOCTH M
IKCTPEMYMBbI, MPUMEHSATH PE3YJIbTAThl HCCIEA0BAHUA K MTOCTPOCHUIO rpadMKOB,

Henonb3osath npou3BoAHYIO A1 HAXOKACHUS HAWTYYIIErO PelieHHst B [PHUKIAJHBIX, B
TOM HHCJIE COIIHAIbHO-3KOHOMUYECKHX, 3a/1a4ax.

OnepupoBath MOHATHAMK: T1epBOOOPA3HAs W WHTCTPAN; MOHUMATh TEOMETPUYCCKHIT N
(pusmacckuii cMBICH MHTErpana.

Haxoants nepsooGpasHble 3eMeHTapHBIX (GYHKIMIT; BHIYHCIATE HHTErpal 1mo Qgopmyie
Hrrotona—Jlelornma.

Pewath npuknanuele 3anaun, B TOM 4MCIE CONMANBHO-3KOHOMMYECKOIO H $usnyeckoro
XapakTepa, CpeJICTBaMU MaTeMaTHYeCKOro aHalIn3a.



TEMATHYECKOE IVIAHUPOBAHHUE

10 KJIACC
R T
Ne ‘ HaumenoBanue pasiesioB u reMm
n/n | TIPOrpamMMmbI
|
i MHuokecTBa pauroHaNLHBIX U
| | AeHCTBUTENBHBIX Yncesn. PalmonansHele
i YPaBHEHMsI U HEpaBEHCTBA
) . Oynxuuu ¥ rpagukn. CTenens ¢ measM
rokasaresnem
3 : ApudmeTHieckHit KOpeHb N—OM CTENEHN.
' WppaumoHaibHbie ypaBHEeHHs H HEPABEHCTBA
Dopmynsl
4 ‘ TpuroHomeTpun. T puronomMerpudeckne
| YpaBHEHHS
5 ! ITocsie10BaTENBHOCTH H TIPOTPECCHI
6 ' IlosTopenue, 0b00mIEHNE, CHCTEMATH3ALINS
: | 3HaHHH -

‘ OBIUIEE KOJIMYECTBO YACOB I10 TTPOT'PAMME

' Ko/1M4ecTBO 4acos

Beero

14

68

KonTpoabubie
pa6oThl

IIpakTHyeckme |
padoThl

JJIeKTPOHHBIE
(undposnie)
oOpasoBaTeibHbIE

pecypcesl



11 KJIACC

! No
n/n

-] | SN

HanmeHoBaHue pa3aeniosB U Tem
nporpaMmmsI

Crenens ¢ pallHOHANBHBIM TOKA3aTEIeM.
INokasatensnas GpyHkums. [TokasatensHble
YPABHEHMSI U HEPABEHCTBA

Jlorapudmudeckas QyHkims.
Jlorapudmuyeckue ypaBHeHHs 1
HEepaBeHCTBa

Tpuronomerpudeckue QyHKINHM U UX
rpaduky. TpuroHomerpuyeckne
HEPaBEHCTBa

Ilponssosnas. IlpuMenenye npon3BoaHOIM

HHuterpan n ero npuMeHeHus

I

Harypanbhbie u nensie uncna
IToBTOpenue, oGobIIeHNE, CHCTEMATH3ATINS
3HAHWH

1

OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME ’

Koinuecrso yacos

Beero

102

Konrpoububie  Tlpakrnueckue

padorni

‘ pabdoTsl

JNeKTPOHHBIE
(ungposbie)
o0pa3zoBaTebHbIC

pecypesl




MOYPOUHOE IJIAHUPOBAHWE
10 KJIACC

Konmn4ecTBo 4acos i IIEeKTPOHHbIE i

‘ 1
No | 5 ; - Mara ungposnie |
¢éMa ypoka - Kontpoabnble IlpakTnyeckne -
Bcero | u3yuenuss  o0pazoBaTelbHbIC

n/n
padoThI paboTe! | )
pecypcebl

MHokecTBO, oniepaiiy Hajl MHOKECTBAMM.

Jinarpammel Ditiepa—Benna

PanmonansHeie yrcna. OOLIKHOBEHHBIE H

2 JIeCATHYHbIE OpO0H, TTPOLIEHTEI, 1 i
HecKOHEUHBIE TIEPUOINYECKHE IPOOH ,
Apudmernieckne onepammm ¢

3 palMoHaIbHBIMH YHCIaMH, - 1
npeoGpa3oBaHmst YHCIOBbIX BHIPAKECHHH . ;
ITprmMeHeHHE IpoOeil 1 MPOLIEHTOB JUTs |

4 | peleHus NPHKIAIHBIX 32124 U3 PasinyHbIX 1

oTpacicH 3HaHMH U peallbHOH XKHU3HHU

[Ipumenenue apodei U NPOUCHTOB IS

E ; pelleHus MPUKIAJHBIX 3a/1a4 U3 PasiuYHbIX ‘ 1 | i !

|- | omac_neﬁ 3HAHUH M pf_:aﬂbHOI‘:I_}_if_IjIEEH ' ] _ B ) ' B )
! 6 ' JlelicTBUTENBHBbIE YKca. PannoHansHeie U |

MppaLHOHATLHBIE YHCTIA } !

; ApudmeTnueckne onepauuu ¢ 1 : |

IeHCTBUTEILHBIMY YHCIIAMU I i | ) |

i [TpnOnnKEHHBIC BEIYMCIIEHHS, TIPABHIA i | :

[ 8 | OKpYTJIeHHs, IPUKUJKA U OlICHKa ‘ 1 I :

| |

| pesysbTaTa BhIYUCIICH ui



ToxknecTBa n TOXK/IECTBEHHBIE
npeobpasoBaHus

VpaBHeHHe, KOPeHb YpaBHEHUSA

HepaBCHCT‘BO, PCUOICHHUE HEPABCHCTRBA

MeTto HHTEpBAJIOB

Peurenne uenbix v npoﬁﬂo—paunonanbnmx
ypaBHCHHFI H HEPABCHCTB

Kontponshas pabota o teme "MHuoxecTsa
palMOHAIBHBIX ¥ IEHCTBUTEIBHBIX YHCEL.
PanponanbHble YpaBHEHHs 1 HEPABEHCTB"

@ynkups, crnocoObl 3a1adns QyHKIUH.
Bzanmno obparnbie QyHKLMK

I'paduk dynkimumu. OdmacTs onpe/ieseHus u
MHOKecTBO 3HadeHui dyHxuun. Hymm
dyakumn. IIpoMekyTKH 3HaKOIIOCTOSTHCTBA

YérHele ¥ HeuéTHBIE QYHKIINN

CrerneHs ¢ LeNbIM IToKasaTeJeM.
CrangapTtHas (popma 3anucu
OENCTBUTENILHOTO YHCIA

Ucnons3oBanue noaxonsiuei Gopmel
3aMMCcH JAeHCTBUTEIBHBIX YHCEIl I
peleHns IpakTHYECKNX 3a1a4 U
NpPeACTAaBIEHNs JaHHBIX

CreneHHasa QyHKIHS ¢ HATYPAJIBHEIM H
1IeBIM nokaszateseM. E€ cBoiicTBa n
rpaduk

ApnpmeTHuecKHH KOpeHb HAaTypaJbHOH
CTEMNEeHH




| 28
29
30
31

37

23

134

35

Apudmernuecknii KOpeHb HATypaIbHOM
CTereHH

CBoiicTBa apU()METHYECKOTO KOPHS
HATYPATBHOH CTENeHH

CgoiicTBa apH(METHYCCKOTO KOPHS
HAaTypaTbHOH CTETIeHH

CgoiicTBa apUMETHHECKOTO KOPHS
HATYPaJILHOM CTENEeHH

HeiicTBus ¢ apUPMETHUCCKHUMH KOPHSIMH
N—OH CTENEeHN

JeiicTBrs ¢ apupMETHUECCKHMHI KOPHAMH
n—0i CTENECHU

HelicTeus ¢ apudMeTHUECKUMH KOPHSIMH
n—oil cTerneHu

HeiicTeus ¢ apuMeTHIECKHUMHI KOPHSIMH
n—oii CTeneHu

HeiicTBus ¢ apupMETHUECKUMH KOPHSIMH
N—0H CTENEHH

Peuenne uppanuoHanbHeIX YpaBHEHHH 1
HEPABEHCTB

Pelienne uppaumoHanbHeIX YPABHEHUH 1
HEPaBEHCTB

Peiienye UppalHOHAIBHBIX YPaBHCHHIT U
HEPaBEHCTB

Penrenue uppanyoHanbsHeIX ypaBHEHHH U
HEPaBEHCTB

Pelrenne uppannoHanbHbIX YpaBHEHHH 1
HEPaBCHCTB




36
37

38

39

40

41

CgoiicTea u rpadMk KOpHS n-0i CTENeHH
CroiicTsa ¥ rpad MK KOpHS n-0# CTENEHH
KonTposnbnas pabora o teme
"ApudMeTHUCeCKUI KOPEHb N—O0i CTEIeHH.
MppaumonansHele ypaBHeHHs U
HepaBeHcTBa"

Cunyc, KOCHHYC M TAHTEHC YHCIIOBOTO
aprymeHTa

Cunyc, KOCHHYC M TaHTEHC YHCIJIOBOTO
aprymenTa

APKCUHYC, ADKKOCHHYC H aPKTAHTEHC
YHCIOBOTO apryMeHTa
APKCHHYC, aDKKOCHHYC M apKTaHI'€HC
YHCJIOBOTO apryMeHTa

Tpuronomerpuueckast OKpyKHOCTB,
OIIpedeneHUue TPUrOHOMETPHUYECKHX

TpuronomeTpuueckas OKpyKHOCTE,
orpezieieHHe TPUTOHOMETPHYECKHX
(yHK1IMIT YACTOBOrO aprymeHTa

OcHOBHbIE TPHTOHOMETpHYECKHE HOPMYJIbI
OcHoBHBIE TPUTOHOMETPHYECKHE (POPMYIIBI

OCHOBHbIE TPHTOHOMETPHYECKHE (POPMYJIbI

OcHoBHBIE TPHTOHOMETPHYECKHE (OPMYJIBI
IIpeobpasoBanne TPHTOHOMETPHUCCKHUX
BBIPAYKEHUH

IIpcoGpazoBanne TPUrOHOMETPHYECKUX




BBIPAXKEHHUI
IIpeoGpasoBanne TPHrOHOMETPHUHECKHX
BBIPAYKCHHMH
IIpeobpasoBanme TpHroHOMETPUUECKNX
BEIpaKeHHH

[IpeoGpasoBanue TpHroHOMeTpHUECKHX
BBIpaKEHHUMH

Penienye TpuroHoMeTpHYeCKUX ypaBHEeHHiT
Pelenne TpuronomMeTpuyecKkux ypaBHeHmii
Penienye TpHrOHOMETPHYECKHX YpaBHEHMI
Peuenne TpuroHoMeTpuiecknx ypaBHeHui
Pelenye TpUroHoMeTpuueCcKUX ypaBHCHHMI
Pelienne TpHroHOMEeTPHYECKHX YpaBHEHHIT

KonTtponenas pabora o teme "dopmyiisl
TpUroHoMeTpun. TpuroHomeTpuueckmne
ypaBHeHUS"

ITocnepoBarensHOCTH, crIOCOOBI 3a4aHMs
10CJIeJ0BaTE/ILHOCTEH. MOHOTOHHBIE
MOCNe/I0BATEIEHOCTH ,

ApndmeTnueckas 1 reomeTpuyeckas
nporpeccun. Mcnonb3oBanne nporpeccun
JUIsl pELICHUS pealIbHbIX 3a/1ay4

NPUKIIAJHOTO XapaKTepa

beckoneyno yGbiBatonias reomeTpuyeckas
nporpeccus. Cymma 6eckoHeuHo ‘
yObIBatoniei reomeTpryeckoii mporpeccum

@opmyIia CHOKHBIX MPOLIEHTOB




65
66
67

68

‘ ®dopmyna ClOKHBIX NPOLIEHTOB

O06o0menne, cucTeMaTH3allMg 3HAHHI 3a
Kypc ajiredphl ¥ Havasl MaTeMaTH4ecKoro
ananusa 10 xnacca

WTororas koHTponbHas paboTa

O0o0menne, cucreMaTH3allusg 3HAHUH 3a
Kypc anredpbl ¥ HAYaJl MATEMATHYECKOT0

i anaym3a 10 xnacca

' OBIIEE KOJIMYECTBO YACOB T10
[POrPAMME

68



11 KJTACC

‘ Ne
‘ n/n

wn

13
14

Tema ypoka

Crenens ¢ pallHOHA/TbHBIM ITOKa3aTeJIEM
CBojicTBa CTENCHH

[IpeobpazoBanne BhIpakeHUM, COIEpKaIINX
pauMoOHaIbHbIE CTENIEHM

[IpcobpazoBanne BuIpaKeHUH, CoOAepKalux
palnoHaNbHbIE CTENCHM

[IpeoOpa3oBanue BhIpasKeHUH, coAepKaIIuX
palMoOHaIbHbIE CTETICHU

ITokaszarenbHbie YpaBHCHHA H HEPABCHCTBA
ITokazarensHble YPaBHCHHA H HCPABCHCTBA

[Toka3zarenbHbIC YpaBHCHHSA H HCPABCHCTBA

ITokazaTe/nbHbIC YPABHCHHSI H HEPABEHCTBA

ITokaszarenbHbIC YPABHEHHs U HEPABEHCTBA
[MTokazarenbHas QYHKIMA, €€ CBOMCTBA U

rpaduk

KonTposnbnas pabora o reme "Crenens ¢
palMOHANILHBIM TT0KA3aTENEM.
ITokaszaTtensHas pyHkius. [ToxkazarensHbie
ypaBHeHUs M HepapeHCTBa"

Jlorapudm uncna

JlecaTnunple H HAaTypalbHbIE JT0rapu(mel

KosiMuecTBO 4acoB

Bcero

Kourpoasubie  IlpakTuueckne |

padoTsl padoThl

Jdara
H3YUYeHUS

JIeKTPOHHbIE
undpopbie
obpasoBarejibHbIe

pecypcbl



21

22

2
d

1

IIpeobpasoBanne BhIpakeHUH, COAEPKALIMX
Jorapug)Mel

IIpeoGpasoBanue BhIpakeHHit, COIEpIKAIIHX
sorapudmel

IIpeobpaszoBanue BrIpaKEHHIH, COEPKAIINAX :
norapudmbl

ITpeoBpaszoBanue BeIpaKeHHH, COEpP/KALLMX
sorapu(Msl

JlorapudmMuyeckne ypaBHeHHA U
HepaBEeHCTRA

JlorapujMuueckue ypaBHEHMs H
HEpaBeHCTBa

Jlorapudmuieckune ypasHeHus u
HEepaBCHCTBA

Jlorapudmuyeckue ypaBHeHMS U
HepaBeHCTBa

Jlorapudmuyeckas GpyHkims, e cBOMCTBA N
rpadmx

Jlorapudmuueckas GyHkums, e€ croiicTa n

CBOIiCTBa U rpaduKu
Tpuronomerpuueckue GyHKINH, HX
CBOMCTBA U rpaduku
Tpuronomerpuueckue GyHKIMH, UX
CBOWCTBaA M rpaduKn

Tpuronomerpuueckue GyHKIHH, HX

| cmoiicTBa u rpaduku




34

135

36

37

38

39

40

41

ITpumeps TPUrOHOMETPHUYECKHUX
HEPABCHCTB

IIpuMeps TPHFOHOMETPHYECKHX
HEPABEHCTB

ITpuMeps! TPUTOHOMETPHYECKHX
HEPaBEHCTB

[Ipymepsl TpUTOHOMETPHYECKHX
HEPaABCHCTB

KonTtpoinbHnas pabora 1o teme
"Jlorapudmmuueckas Gpynxums.
Jlorapudmudeckne ypaBHeHHS H
HepaseHcTBa. TpUroHOMETpUYEeCKHE
(QyHKIMN M NX

rpaduku. TpUroHoMeTpHuecKue
HepapeHcTBa"

HenpepsiBHbie pyHKIMH

MeTo/1 MHTEpBANOB /11 pelleHns
HEPABEHCTRB

MerTo HHTEPBANOB U1 penlIcHUS
HEpPaBEHCTB
IIpoussoanas pyHkimm
[TpousBoanas GpyHKiMU
['eomeTpuueckuii ¥ HU3NYICCKHH CMBICT
NIPOM3BOJIHOM

I"'eomeTpuueckuii M GU3NIECKHIA CMBICH
TIPOMU3BOAHOH

ITponsBoaHbIE 3IEMEHTAPHBIX QYHKIIHIA




42

43
44

45

46

47

48

49

|
1

ITponssojaHbie 3MeMeHTapHbLIX (YHKLHH
[Tpon3BoaHad CyMMBIL, NPOU3BEACHHS,
YACTHOTO (DYHKIIMH

ITponsBoaHas CyMMBI, TPOM3BEICHHS,
YacTHOro (hyHKIWI

ITponsBoanas cymMMbl, MPOU3BEOCHMUS,
YACTHOTO (DYHKIIHH

IIpumenenne mpou3BoIHOM K
nccreloBaHnio0 QyHKIIHH Ha MOHOTOHHOCTD
M 3KCTPEMYMBI

IIpumMeHeHMEe TPOU3BOTHON K
MCCre10BaHNI0 GYHKLIHHA HA MOHOTOHHOCTH
M OKCTPEMYMBI

ITpumeHenne npon3BoIHON K
MCCe10BaHNI0 PYHKIIMH HA MOHOTOHHOCTh
U IKCTPEMYMBbI

[Ipumenenne npou3BOAHOM K
MCCIIe10BaHNI0 YHKIHMH HA MOHOTOHHOCTD
M IKCTPEMYMBI

Haxoxenne Hanbonbero 1 HAMMEHBILEro
3HAYeHus (PYHKIIUH HA OTpe3Ke

Haxoxnenue HanOOJIBIIEro U HAUMEHBIIEr 0

3HAUYCHUA ¢YHKHHH Ha OTPE3KE

Haxoxaenne HauboJIbIIEero 1 HAaMMEHbIIEro
3Ha4YeHUs (PYHKIMM HaA OTpe3Ke
Hax o 1enue HanbosIIero v HaNMEHbIIEro
3HauCHHUs (JYHKIIMH Ha OTpe3Ke

Haxoxnenne HanOoNbIIEero 1 HaMMEHbILEro




55

56

57

58

| 60

161

63

64

| 65

| 66

&

I
|
L
|
l

3Ha4eHUs (PYHKLMHM Ha OTpe3Ke
Haxosaeane HandouIbIIero i HauMEeHbIIEro
3Ha4eHUs (PYHKIIMH Ha OTPE3Ke

[TpuMeHeHne NPOU3BOIHON IS

HAXOJK/ICHHUS HAWITYYllIero penieHus B
NIPUKIAIHBIX 3a/a4ax, VIS ONpeeIeHus
CKOPOCTH TIPOLIECCa, 3a1aHHOr0 Gopmyion
WIN TPaUKOM i
Kontponsnas pabora o reme .
"TpomssoaHas. [TpuMenenne npon3BoaHoN" |
IlepsooGpasnas. Tabanna neppoodpa3HbIX
Ilepsoo6pasnas. Tabnunua nepBoobpaszHbIx

Unrerpain, reoMeTpHyYeCKuil 1 QU3HUECKUA
CMBICJI HHTErpana

UnTerpas, reoMeTpHIeCKUil U QU3NYECKHH
CMBICJ MHTErpajla

Wuterpai, reoMeTpuyecKuil 1 GuanuecKui
CMBIC] MHTErpaa

Briumcsienne wHTerpana no gopmyne
Herorona—IJleiibnnna l
Brruncrienue nHTErpaa 1o gopmyie
Hetorona—/Jleibnnia

Beruncnenne nHTerpana no gopmyne
Herotona—IJleibnnia '
Beruncnenne naTerpana 1o gopmysne
Herorona—IJleiibnnna

CucTeMbl IMHENHBIX YPAaBHEHHH




68

69

70

71

72

73

CHcTeMbl JIMHEHHBIX ypaBHEHNH

Peurenne NMpHKIagHBIX 3a/1a4 ¢ TOMOILBIO
CHCTEMBI JIMHEHHBIX YPABHEHUH

PenieHue NpUKIAAHABIX 327124 ¢ MTOMOIIBIO
CHCTEMb! JIMHEHHBIX YpaBHEHNH

CHCTEMBI M COBOKYMHOCTH LIENbIX,
panMoHAILHBIX, HPPALIHOHAIILHBIX,
MOKa3aTe/bHbIX, JOTapuMHUECKNX
YPaBHEHHi W HEPABEHCTB

CHCTEMBI M COBOKYITHOCTH LIEJIBIX,
pPAalMOHANLHBIX, UPPALIHOHANLHBIX,
NOKa3aTeabHbIX, JOrapuMHIECKHuX
YPAaBHCHHI1 H HEPABEHCTB

CucTeMbl M COBOKYITHOCTH LIENBIX,
paLMOHANILHBIX, HPPALHOHAILHBIX,
MOKa3aTeJIbHBIX, JIOTapH(PMHUUECKHX
YPaBHEHHH U HEPABEHCTB

Cucrembl M COBOKYITHOCTH LIENIBIX,

PalMOHAILHBIX, HPPALMOHAIBHBIX,
MOKa3aTeJIbHBIX, JIOTAPU(PMHUECKHX

ypaBHEHMi1 1 HEPABEHCTB

Ucnons3oBanue rpadgukos GyHKIuH 11
peLeHus ypaBHEHUH U CHCTEM

Ucnons3zopanue rpadukoB Gyskumii ais
pelIeHHs YPaBHEHMI M CHCTEM
ITpuMeHeHne ypaBHEHNH, CHCTEM H

HEepaBeHCTB K PEIIeHHI0 MaTeMaTHYeCKHX

3aja4 M 3aj1a4 U3 pazIHIHbIX obsacTei




78
79
80

81

82
83
84

85
86
87
88
89
190

| 91

9

HayKH U peaibHOM KHU3HH

Kontposnenas pabora no teme "Unrerpan n
ero nmpuMeHeHus. CucTeMbl ypaBHEeHHI"

HarypaneHbie u nenbie yncia B 3aja4ax u3
peansHOH KH3HU

HatypasibHble ¥ 11eJble Ynciia B 3aja4ax 13
peaNbHOM KU3HH

HarypanbHbie u uenple unciia B 3aa4ax U3
peanbHOM KU3HH

TIpu3HAKK ACITHMOCTH UEJIBbIX YHUCEN
ITpu3Haku AeNTMMOCTH LETBIX YHCel
IIpu3Haky AeTHMOCTH UEJIBIX YHCEN
IToBTopenne, 0600mEeHne, cHCTEMATH3 AL
3HAHWNA. YpaBHEeHUs!

[TosTopenne, 0600mEeHNe, cHCTEMAaTH3ALMS
3HaHUU. Y paBHEHUA

ITosTOpenue, 06obOIICHHE, CUCTEMATH3AIIN
3HaHHMH. YpaBHEHHA

[ToBTOpenune, obodmeHHe, cucTeMaTH3alus
3HaHul. YpaBHeHus

ITorTopenne, 06001enne, cucremaTnsanus
3HaHUA. Y paBHEHHUSA

[ToBTOpenue, 0600IEHME, CHCTEMATH3AIMS

| 3HaHwWil. YpaBHeHus

IToBTopenne, 06001ECHHE, CHCTEMATH3ALHS

3Hanuil. HepaBeHcTBa

ITorTOpenue, 06061ICHNE, CHCTEMATH3ALHS




99

93

94

95

96

97

98

100

101

102

* OBIIEE KOJIMYECTBO YACOB 110
 [IPOTPAMME

3HaHUi. HepaBeHncTea

[TosTOopenne, 06obnIeHne, CUCTEMATH3A1INS
snanuid. HepaBeHcTBa

[TosTopenue, 0000UIEHNE, CHCTEMATH3AIINS
3HaHui. HepaBeHcTRA

[ToBTopenue, 06001IEHHE, CUCTEMATH3ALNA
3Hannii. CucTemMbl ypaBHEHHH

IToTOopenue, 0000IIEHME, CHCTEMATH3ALINA
sHanui. CUCTEMBI YpaBHEHUI

[ToBTopenne, 00001IEHNE, CHCTEMATH3ALLNS
3HaHHH. DYHKIHH

[TosTopenue, 0000mEHHE, CUCTEMATH3ALINA
sHanmi. @yHKIMK

Urtoroeast KOHTpoJibHaAs paboTa

Urtorosas KoHTpoJibHas pabora

Q6o61eHe, cUCTeMaTH3allus 3HAaHUH 3a
Kypc anreOpsl U Ha4a MaTeMaTHYEeCKOro
ananusa 10-11 knaccon

Q600611IeHHE, CHCTEMATH3ALMA 3HaHUH 32
Kypc anre0phl ¥ HauaJl MaTeMaTHYECKOTo
a"ammza 10-11 knaccon

102




