MUHUCTEPCTBO NPOCBEIIEHUSA POCCUHCKOMN ®EJEPAIIUN

MunnctepctBo oOpasoanuss Camapckoit obnmactu

ACCMOTPEHO

METOJUYCCKUM OG’BGZ[I/IHCHI/IGM
€CTCCTBCHHO-HAYYHOI'O IUKJIA

PykoBogutens MO

Bapmnamona E.A.

IIporokon Nel

or «30» 08 2024r.

COT'JTACOBAHO
3amecturens aupekropa no YBP
JIurocraesa JI.H.

[Iporokon Nel

or «30» 08 2024 .

YTBEPXJIEHO

Hupextop
Muponosa A.B.
[puka3z Ne 246

or «30» 08 2024 r.

PABOYASA ITPOI'PAMMA

yuyeOHOro mpeaMeTa «Ajareépa 1 HaYaJla MATeMATHYECKOI0 aHAJIM3a. YTJIy0JeHHbIH YPOBEeHb)»

s ooydaromuxes 10- 11kmacca

c.Pycckasa bopkoska 2024

A1)\

O=IBOY COL c. Pycckas
bopkoska, CN=MwupoHoBa A.B.,
E=cu_rborkov_stv@63edu.ru
00felf6807ad613861

2024.10.13 08:45:38+04'00'



MNOACHUTEJIbBHASA 3AIIUCKA

Pabouass mporpamma ydeOHOro mpemMera «Anrebpa u Hayaia
MaTeMaTUYECKOro aHaiu3a. YTIyOJeHHbI YpoBeHb» (MpeameTHas o00JacTb
«Matematuka u HMH(OPMATHUKa») HA YPOBHE CpeaHero oOmiero oOpa3oBaHUs
COCTaBJIecHa Ha OCHOBe TpeOoBaHMII K pe3ylbTaTaM OCBOEHHUS IPOrpaMMBbI
CpEeIHEro oO11ero o0pa3oBaHUs denepanbHOTO roCyJAapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHapTa cpeAaHero oodmero obpazomanusa (manee — OI'OC
COQO), ®enpepanpHOil 00pa3oBaTENbHOM MpPOTpaMMbl  CPEOHEr0  OOIETro
obOpazoBanust (nanmee - ®OIlI COO), DenepanpHOil paboueil mporpamMMmbl IO
yaeOHOMY TmpenMery «Anredbpa W Hadajga MaTeMaTHYecKoro  aHaiu3a.
Yrny6nenusiit ypoBeHb») (nanee — OPIT «Anrebpa n Havyama MareMaTHYECKOTO
aHanmu3a. YIIyOJEHHBI YpOBEHb») ,a TakK€ OPUEHTHPOBAHA HA IIEJEBbIE
OpPUOPUTETHI, CHOPMYIUPOBaHHBIE B (QenepanbHO pabouell mporpamme
BOCTIUTAHMSI.

VYuebnsiii kKypc «Anredpa ¥ Hadajga MAaTEMaTHYECKOTO aHANM3ay SBIISIETCS
OJIHUM W3 HauOoJiee 3HAUYMMbIX B MPOrpaMMe CpeaHero odumiero ooOpazoBaHMs,
IIOCKOJIBKY, C OJJHOM CTOPOHBI, OH 00€CIeYMBACT MHCTPYMEHTAIbHYIO 0a3y Ui
U3YYEHHS BCEX €CTECTBEHHO-HAYyYHBIX KYPCOB, a C JAPYIrod CTOPOHBI, (POPMHUPYET
JIOTUYECKOE U aOCTPAaKTHOE MBILUJIEHHE O0Y4YarolUXCs HA YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHMSI MH(OPMATUKH, OOIIECTBO3HAHUS, HCTOPUHU, CIOBECHOCTH U JAPYIHX
qucuuIiiH. B pamkax naHHOro ydeOHOro Kypca oOydaromiuecsh OBJIaJeBalOT
YHHUBEPCAJIBHBIM SI3bIKOM COBPEMEHHOM HayKH, KOTopas (opMylupyeT CBOU
JOCTUKEHUS B MaTeMaTu4ecKoil popme.

VY4eOHbIil Kypc ajqreOpbl M Hayall MaTe€MaTHYECKOTO0 aHaiu3a 3aKja/JbIBacT
OCHOBY JUIsl YCHEIIHOTO OBJAJCHUS 3aKOHaMHM (PU3UKU, XUMUH, OHOJIOTHUH,
NOHUMAaHUSI OCHOBHBIX TEHJEHUMI pa3BUTHUS SKOHOMHUKHU U OOIIECTBEHHOMN KU3HU,
NO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX HUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIIOJIb30BaTh MX JJI JabHEWIIEro oOpa3oBaHHS U B
NOBCEIHEBHOW KU3HU. B TO ke BpeMsi OBlajeHUuE aOCTPAKTHBIMHU M JIOTUYECKH
CTPOTUMHU KOHCTPYKIMSIMU aireOpbl M MaTeMaTHYeCcKOro aHajanu3a pa3BHUBACT
YMEHHE HaXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTHHHOCTH, OKAa3bIBAaTh
YTBEPKIAEHUS C MOMOIIBIO MHAYKLIMH U PACCYXKIAaTh NEAYKTHUBHO, HUCIIOJIb30BAThH
000011IeHEe W KOHKPETH3alWI0, a0CTparupoBaHUE W AHAIOTUIO, (POPMHPYET
KPEaTUBHOE U KPUTHYECKOE MBIIICHHUE.

B xone u3ydenus yueOHOro kKypca «AnreOpa M Hayajga MaTeMaTUYeCKOTro
aHaM3a» 0O0ydarolHecs] MOJIY4aroT HOBBIM ONBIT pEUIEHUs MPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOEHHSI MaTEMaTUYECKUX MOJIEIEH peasbHbIX CUTyaluH,
UHTEPIIPETAMU  TOJYYEHHBIX  PEIICHWH, 3HAKOMSATCS C  IpUMEpamMu



MaTeMaTHYeCKUX 3aKOHOMEPHOCTEW B TPUPOJE, HAyKe M HCKYCCTBE, C
BBITAIOIIMMHUCS MAaTEMAaTHUYECKUMU OTKPBITUSIMHU U KX aBTOPAMHU.

YueOHblii Kypc 00namaeT 3HAYUTENBbHBIM BOCIHUTATEIBHBIM IMOTCHIIHAIIOM,
KOTOPBI peanu3yeTcs Kak uepe3 YyueOHBbI MmaTepuan, CrocoOCTBYIOIIHMA
(GbopMHUpPOBaHUIO HAYYHOTO MHPOBO33PEHHUSA, TaK M dYepe3 crhenuduky ydeOHOM
NESITENIbHOCTH, TPEOYIOMIEH MPOJOJKUTETLHON  KOHIICHTPAlMM  BHUMAaHUS,
CaMOCTOSITEJIbHOCTH, AKKYpPAaTHOCTH W  OTBETCTBEHHOCTH 3a IOJyYEHHBIH
pe3yJbTar.

B ocHoBe Meroauku oOydeHHs anrebpe M HadajgaM MaTeMaTHyecKoro
aHaJIM3a JICKUT JIeITeTbHOCTHBIN MPUHIIUAT 00yJYEeHHUS.

B crpykTtype yuebHOro kypca «AnreOpa M Hayajlla MaTeMaTHYeCKOTO
aHaJIM3a» BBIJICTIEHBI CIEIYIONIUE COMIEepPKaTeIbHO-METOAnYecKue JuHUU: «Yucna
U BeIUUCIHCHUS », «DyHKIIMU U rpadukuy, «YpaBHEHUs U HEepaBeHCTBay, «Hauana
MaTeMaTHYeCcKOoro aHanu3a», «MHOXecTBa U JIoTMKay. Bce OCHOBHBIE
COJIEPKATENIbHO-METO/IMYECKUE JIMHUM U3Y4YalOTCSd Ha NPOTSHKEHUU JABYX JIET
oOydeHHs] Ha YpOBHE CpEIHEro OO0IIero o0pa3oBaHUs, €CTECTBEHHO JIOTIOJHSS
JpyT Ipyra ¥ TMOCTENEHHO HACHINIAsICh HOBBIMU TeMaMu M pazzienaMu. [laHHbIi
y4eOHBIN KypC SIBISIETCS WHTETPATUBHBIM, TIOCKOJBKY OObEeIUMHAET B cede
COJIEp’)KaHME HECKOJIbKUX MaTeMaTUYeCKHX [UCIUIUIMH, TaKuX Kak anreodpa,
TPUTOHOMETPHS, MAaTEMAaTUYECKUIl aHallu3, TEOPHsl MHOXKECTB, MaTeMaTHuecKas
jgoruka u apyrue. Ilo mepe Toro kak oOydaromiuecs: OBJajeBaloT BcE Oosee
IIUPOKUM MaTeMaTUYECKUM arllapaToM, Y HUX MOCIEI0BaTeIbHO (GOPMUPYETCS U
COBEpIIEHCTBYETCS yYMEHHME CTPOUTh MATEeMaTHYECKYI0 MOJEIb pealbHON
CUTYalliy, MIPUMEHSTh 3HAHUS, TOJYYeHHbIE TIPU M3Y4YE€HUU Y4EOHOTrOo Kypca, JUis
pELIeHHs] CaMOCTOSITENIbHO CHOPMYTUPOBAHHOM MaTeMaTUYECKON 3aJauu, a 3aTeM
HUHTEPIPETUPOBATH CBOU OTBET.

ConepxarenbHo-MeToauuecKass JUHUS «Yucia ¥ BBIYMCICHUS» 3aBEpIIACT
dbopMHpOBaHNE HABBIKOB KCIIOJI30BAHUS JIEHCTBUTENBHBIX YHUCEN, KOTOPOE OBLIO
HAYaToO Ha YpPOBHE OCHOBHOTO 001iero oopazosanus. Ha ypoBHe cpeaHero ooiero
oOpa3zoBaHusi 0cob0oe BHUMaHue  yaensercs (HOPMUPOBAHHUIO  HABBIKOB
PaAIMOHAIILHBIX BBIYUCIICHUN, BKIIIOYAIOIMINX B Ce0s MCIOJIb30BAaHUE PAa3IMYHBIX
dbopM 3amucu 4Mcia, YMEHHE JeNaTh MPUKHUIKY, BBIIOJIHATH MNPUOIHKEHHbBIE
BBIYHCIICHUS, OI[EHHWBATh YHCIOBBIE BBIpaKEHMs, pabOTaTh C MaTEMaTUYECKUMH
KOHCTaHTaMH. 3HAKOMble OOYYalolMMCS MHOXECTBA HATYPaJIbHBIX, LENbIX,
palMOHANILHBIX W JICUCTBUTENIBHBIX  YUCET  JIOMOJHAIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX unceld. B KakaoM M3 3THUX MHOXKECTB paccMaTpUBAIOTCA
CBOMCTBEHHBIE €My crenupuyecKkre 3aJadyd M OIepaluu: JeJIeHue Halleno,
OTIEpUPOBAHME OCTaTKaMM Ha MHOXECTBE IEJIbIX 4YHCeN, OcCoOble CBOWCTBA
PaAIMOHATILHBIX M UPPALMOHAIBHBIX YUCEN, apuPMETHUECKUE ONepalii, a TakxKe



U3BIICYCHUE KOPHS HATYpaJbHON CTEIIEHH HAa MHOXECTBE KOMILJIEKCHBIX YHCEIL.
brnarogapst mocnenoBaTeNbHOMY pPACHIMPEHUIO Kpyra HCHOJIb3yEeMbIX YHCENl H
3HAKOMCTBY C BO3MOXKHOCTSIMU UX TPUMEHEHHS I PEUICHUs Pa3IMYHBbIX 3a/la4y
dbopmMupyeTcs MpecTaBiIeHEe O €IUHCTBE MaTeMaTUKH KaK Hayku U e€ pojid B
MOCTPOCHUHM MOJIENEH PEeaTbHOr0 MHpA, HMIMPOKO HCIOIB3YIOTCS 0000IIeHne |
KOHKpPETU3aIHs.

Jluaust «YpaBHEHUS M HEPABEHCTBA» PEATM3YETCS HA MPOTSHKEHUU BCETO
oOydeHMs Ha YPOBHE CpeaHEro ooOimero o0pa3oBaHUs, MOCKOJIbKY B KaXIOM
pasnene llporpamMMbl HpeaycCMOTPEHO pEUIeHHWE COOTBETCTBYIOIIMX 3ajad. B
pesynbTrare OOydJaroImHecs OBJIAICBAIOT PAa3IMYHBIMU  METOJaMHU  PELICHUs
paIlMOHANIbHBIX, HPPALMOHAIBHBIX, TOKA3aTeNbHBIX, JIOTApU(PMHUYECKUX U
TPUTOHOMETPUYECKUX YpaBHEHUH, HEPABEHCTB W CHCTEM, a TaKXke 3ajad,
collepkamux mnapamerpbl. llomydeHHble yMEHHS IIMPOKO HCIONB3YIOTCS TPH
ucclieOBaHUU (YHKIMM C MOMOIIBIO TIPOU3BOJHOM, MPU PEUICHUU MPUKIATHBIX
3a/1a4 1 3a/1a4 Ha HaXOXJICHHE HAauOOJBIINX U HAMMEHBIITUX 3HAUeHUU (PYHKIUU.
JanHasi conepskarenbHas JUHUS BKIIOYAeT B ce0s Takke GOopMHUPOBAHHE YMEHUN
BBITIOJIHATh  pacu€rel 1o  (QopmynaMm, mnpeoOpa3oBaHus  PaANUOHAIBHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUYECKHUX BBIPAXKEHUN, a TaKKe BBIPAKEHUH,
coJlepKalux crerneHu u jorapudmel. brarogaps uszydeHuio anredpandeckoro
Marepuaga  TPOUCXOJIUT  JajbHEHIee  pa3BUTHE  AITOPUTMHUYECKOTO U
a0CTPaKTHOTO MBINLJIEHUSI O0Yy4YaromuXcsi, (OPMUPYIOTCS HABBIKU JIE€TYKTUBHBIX
paccykaeHuii, paboOTbl ¢  CHUMBOJBHBIMH  (opmMamMu,  TpeCcTaBICHUSA
3aKOHOMEpPHOCTE M 3aBUCMMOCTEH B BHJIE PABEHCTB M HEpPaBEHCTB. Ajredpa
npemiaraet d(QQEeKTUBHbIE HWHCTPYMEHTHI JUIS pEHICHUS NPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/1a4, HATJSIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
S3bIKA HAYKH.

CopnepxarenbHo-MeTonuueckass JUHUS «DyHKIMK U TpaduKu» TECHO
MEPeIyIeTaeTCsl C JPYrUMU JMHUSMHU Y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 334a€T MOCIEN0BaTENbHOCTh N3YUeHUsI MaTepuana. M3ydeHne cTeneHHowu,
MOKa3aTeIbHOM, TOTapu(MHUUECKON U TPUTOHOMETPUUECKUX (PYHKIUHN, NX CBOWCTB
U rpaduKoB, UCMONB30BaHUE (DYHKIMI ISl pElIeHUs] 3a/lay U3 JPYTUX Y4eOHBIX
IPEIMETOB U PEATbHOM KU3HU TECHO CBSI3aHO KaK C MaTeMaTU4E€CKUM aHAIU30M,
TaKk M C pEHICHHWEM ypaBHEHUN U HepaBeHCTB. [lpu sTom Oosbiioe BHUMaHUE
ynensiercss GOpMHUPOBAHUIO YMEHHS BBIpaXKaTh (OpMYIaMHu 3aBUCUMOCTH MEXIY
pPa3TUYHBIMM BEJTUYMHAMH, HCCIEAOBATh TIOJIy4Ye€HHBbIE (DYHKIIMH, CTPOUTH HX
rpaduku. Marepuan 3Toi cofepkaTeIbHON JTMHUN HAIleJIeH Ha pa3BUTHE YMEHUU
¥ HaBBIKOB, TMO3BOJISIONIMX BBIPAXATh 3aBUCHUMOCTH MEXAY BEIMYUHAMHU B
pasnmuuHOM (opMme: aHAIUTHUECKOM, Tpaduueckod u ciaoBecHoW. Ero msydenue



CIIOCOOCTBYET DPAa3BUTUIO  AITOPUTMUYECKOTO  MBIIIJIEHUS, CIIOCOOHOCTH K
0000IIIEHNI0 M KOHKPETU3AIIUH, UCTIOJB30BAaHUIO aHATIOTHH.

ConepxarenbHas nuHusi «Hawana maremMaTH4ecKOTO aHaln3a» IO3BOJISET
CYIIECTBEHHO PaCIHIMPUTh KPYT KaK MaTeMaTU4YeCKHX, TaK U MPUKJIAJHBIX 33]ad,
JOCTYMHBIX OOY4YaroOIIUMCS, TaK KaK y HHUX MOSBISETCS BO3MOXHOCTb CTPOUTH
rpaduKu CIOXHBIX (QYHKIUN, OMpPENesTh WX HauOOJbIIMe W HaUMEHBIINE
3HAUEHUS, BBIYUCIATH IUIOMAAA (PUryp u OOBEMBI TEN, HAXOAUTh CKOPOCTH U
yCcKOopeHusi mporieccoB. [laHHas cojepikarenbHas JIMHUAS OTKPHIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOCHMSI MATEMaTUYECKUX MOJIEIEH pealbHbIX CHUTYaIlui,
MO3BOJISIET HAXOAWTh HAWIy4lllee pElIeHHe B MPHUKJIATHBIX, B TOM YHCIE
COLIMATIbHO-KOHOMHYECKHX, 3a7ja4axX. 3JHAKOMCTBO C OCHOBAaMH MaTeMaTH4eCKOTO
aHallM3a CHOCOOCTBYET PAa3BUTHIO a0CTPAKTHOTO, (POPMaIbHO-JIOTUYECKOTO U
KpEaTUBHOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHM pacrio3HaBaTh MPOSBICHUS
3aKOHOB MaT€MAaTHKU B HayKe, TEXHUKE U HcKyccTBe. OOydaronimecss y3HalT O
BBIIAIOIINXCA PE3YJIbTaTax, IMOJIYYEHHBIX B XOJE pPa3BUTHS MaTeMaTHUKH Kak
HAyKH, 1 00 UX aBTOpax.

ConepxarenbHo-MeTouuecKas JIMHUS «MHOXEeCTBa U JIOTUKA) BKIIOYAET B
ceOs DJIEeMEHThl TEOPHUH MHOXXECTB M MaTeMaTHYEeCKOM JIOTHMKU. TeopeTHKo-
MHOKECTBEHHbBIE TTPEACTABIICHHS IPOHU3BIBAIOT BECh KYPC IMIKOJIHHOM MaTeMaTUKH
U TIpenjaraloT HauOojiee YHUBEPCAIbHBIA SA3BIK, OOBEAMHSIONIUNA BCE pa3ielibl
MaTeMaTUKU U €€ TPUIOKEHUH, OHU CBSA3BIBAIOT pa3HbIE MaTeMaTHUYECKHE
JUCIHUIUIMHBL W WX TPUJIIOKEHUS B eauHoe 1enoe. [loaToMy BakHO naTh
BO3MOXHOCTh O0y4aromemMycsi TOHMMAaTh TEOPETHUKO-MHOKECTBEHHBIN  SI3BIK
COBPEMEHHOM MaTEeMaTHKU M KCIIOJIb30BaTh €r0 ISl BHIPAKEHUS CBOUX MBICIIEH.
JpyruM BakKHBIM TPU3HAKOM MaTeMaTHKW KaK HayKd CIeayeT MpPU3HAThH
CBOMCTBEHHYIO €l CTpPOrocTb OOOCHOBAaHWW W CJEJOBAaHUE OINpeaeIEHHBIM
npaBWJiaM  TOCTPOEHUS  JOKA3aTeIbCTB.  3HAKOMCTBO  C  DJIEMEHTAMH
MaTEeMaTHYEeCKOM JIOTUKH CIOCOOCTBYET pPAa3BUTHIO JIOTUYECKOTO MBIIUICHUS
00y4arImuxcs, MO3BOJISIET UM CTPOUTH CBOM PAaCCYXKIEHUSI Ha OCHOBE JIOTHUECKUX
npaBuii, GOPMUPYET HABBIKH KPUTHUECKOTO MBITIIICHHUS.

B yueOHOoM Kypce «AnreOpa ¥ Hayajga MaTeMaTHYECKOTO aHallh3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MaTUYECKOrO MOJEIUPOBAHUS, KOTOPbIE MPU3BAHBI
CrocoOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TIOCTPOCHHS MOJENEH peabHbIX
CUTyallui, MCCIENAOBAHMUS D3THUX MOJIeNied C IOMOIIBI0 afmapara ainredopbl u
MaTEMaTHYECKOTO aHaIM3a, MHTEPHPETAlUU TOJTYyYEHHBIX pPe3ynbTaroB. Takue
3aJlaHus BIUIETEHBI B KAXK/IBIM U3 Pa3/IelIOB IPOTPaMMBbI, IOCKOJIBKY BECh MaTepUall
y4e0HOro Kypca IIHUPOKO HCIOJB3YyeTCs ISl pellleHus MpUKIaIHbIX 3anad. [Ipu
pEelIeHUH  peajbHBIX  MPAKTHUYECKUX  3a7ady  oOydaroliuecs  pa3BUBAIOT
HaAOJI01aTEeIbHOCTh, YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,



UCIIONIB30BAaTh  QHAJIOTHIO, 0000mIaTh W KOHKPETHU3UPOBaTh  IpobieMy.
JlesTenbHOCT, 1O (POPMHUPOBAHUIO HABBLIKOB PEIICHUS MPUKIAAHBIX 3a7ad
OpraHu3yeTCs B IIPOIECCe U3yUeHHUs BCceX TeM Y4eOHOTro Kypca « Anredpa u Havaa
MaTeMaTUYEeCKOTO aHaIN3a.

Ha wusydenume yueOHOro kypca «Airebpa W Havajga MaTEMaTHYECKOTO
aHanm3a» oTBoautes 272 vaca: B 10 kimacce — 136 gacoB (4 gaca B Hezento), B 11
KJ1acce — 136 4acoB (4 yaca B HEJIEITIO).



COJEPKAHUE OBYUYEHUA
10 KVIACC

Yuciaa v BBIYUCICHUS

Pannonanbabie uyucna. OOBIKHOBEHHBIE U JCCATHUYHBIC IPOOH, MPOIEHTHI,
OeckoHeuHbIe Tiepuouyeckue apoou. Ilpumenenne aApoOel W MPOIEHTOB IS
pELICHUS MPUKJIIAIHBIX 33/1a4 U3 Pa3JIMYHBIX OTPACIIEW 3HAHUU U PEATIbHOU KU3HH.

JeWictBuTenbHble yucna. PanvoHanbHblE W UpPpalMOHAIBHBIE YHUCIIA.
Apudmetnyeckue  omnepaldd ¢ JCUCTBUTEIBHBIMU  4uciHamMu.  Mopayib
JEUCTBUTENIBPHOTO YKca U ero cBoiicTBa. [IpubnmxEHHbIe BBIUKCICHUS, TIpaBUiIa
OKpYTJIEHUS, TPUKUAKA U OLEHKA PE3YJIbTaTa BHIYM CICHU.

Crenenb ¢ wmenbiM Tmoka3areneMmM. buHom Hetorona. Hcmonb3oBaHue
noaxoasiend GopMbl 3aMucy NEHCTBUTENBHBIX YHCEN VIS PEIICHUS MPAKTHUYECKUX
3a7a4 U NPEACTABICHUS JaHHBIX.

ApudmeTnyecknii KOpeHb HaTypaIbHOM CTETIEHU U €T0 CBOMCTBA.

Crenenb € paluOHAIBHBIM TOKa3aTeleM U €€ CBOWMCTBA, CTENEHb C
JICMCTBUTEIIbHBIM [TI0KA3aTENEM.

Jlorapudm umcna. CaoiictBa jorapudma. JlecaTuunble W HaTypalbHbIE
JorapuQMBbI.

CuHyC, KOCHHYC, TaHI€HC, KOTAHIE€HC YHUCIOBOTO apryMeHTa. ApKCHUHYC,
ApKKOCHHYC U apKTaHT€HC YHCIIOBOTO apTyMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxnecTBa ¥ TOXIECTBEHHbIE TIpeoOpa3oBaHus. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIIbBHBIE ypaBHEHHs U ypaBHEHUs-cielacTBusA. HepaBeHCTBO,
pELIEHUE HEPABEHCTBA.

OCHOBHBIE METOJIbI PEUICHUS IEIbIX U IPOOHO-PAIIMOHATILHBIX YPABHEHHUHN U
HEpaBEHCTB. MHOTIO4YJIEHbl OT OJHOW NEpPEeMEHHOM. JleneHne MHOroudjieHa Ha
MHOro4JieH ¢ ocratkoM. Teopema be3y. MHoOrowieHsl C  LEIbIMU
ko3 dunmuenramu. Teopema Buera.

[IpeoOpazoBaHus YUCIOBBIX BBIPAKEHUH, COJEPIKAIIUX CTETIEHU U KOPHHU.

HppanmnoHaiibHbIe yYpaBHEHHS. OcHoBHbIE METO/IbI pelLIeHUs
UPPALMOHAIBHBIX YPaBHEHUH.

[lokazarenbHble ypaBHEHUsA. OCHOBHBIE METObl PELICHUS MOKAa3aTEIbHBIX

YPaBHEHUM.

[IpeoGpazoBaHue BBIPAKEHUM, COJIEPKAIIUX JOTAPUPMBI.

Jlorapudmuueckue yYpaBHEHUS. OcHOBHBIE METO/]IbI pelieHus
JorapuMUYECKUX YpaBHEHUH.

OcHOBHBIE TPUTOHOMETPUYECKHE bopMyIIbI. [IpeoGpazoBanue

TPUTOHOMETPUYECKUX BhIpAKEHUM. Pellienre TpuroHoMeTpuyeckiux ypaBHEHUH.



Pemienue cucreM JIMHEHMHBIX YpaBHEHUM. Marpuia CUCTEMBI JIMHEMHBIX
ypaBHeHUW. Onpenenuresnb Marpullbl 2X2, €ro TeOMETPUYECKUM CMBICT U
CBOMCTBA, BBIYMCIICHUE €r0 3HAYEHHMS, IPUMEHEHUE OMPEACTUTENS ISl PEIICHHS
CHUCTEMBbl JIMHEMHBIX YypaBHEHUU. PelleHue NpUKIaIHbIX 33Jad C IIOMOIIBIO
CUCTEMBl JIMHEMHBIX ypaBHEHUU. lccinenoBaHue MNOCTPOEHHOM MOAEIU C
MOMOUIBIO MaTPUIL U ONPEICTUTENECH.

[locTpoeHne MareMaTH4ecKuX MOJEIEW pPEaTbHOW CUTYallMd C ITIOMOILBIO
YPAaBHEHUM U HEPaBEHCTB. lIpuMeHeHHe ypaBHEHUM M HEPABEHCTB K PELICHUIO
MaTeMaTHYEeCKUX 3a/lad M 3ajad W3 Pa3IMuHbIX 00JacTel HAyKu W pearbHOU
KU3ZHHU.

DOyHKIMU U TPaPUKH

Oyukmus, cnocoObl 3amanus ¢GyHKIuH. B3aumMHO o0paTHbie (YHKIIMH.
Komnosumust ¢dyakuumii. ['paduk  dyHKIuu. OneMeHTapHbIE MpeoOpa3oBaHUs
rpaduKoB (yHKIIHIA.

OO6nacTh ompesenieH!s 1 MHOXKeCTBO 3HaueHui ¢yHkuuu. Hynmu dyHkmmm.
[IpomesxxyTku 3HaKONOCTOSTHCTBA. YETHBIEC M HEeu€THBIE QyHKIMU. [lepuoanueckue
¢byukiuu. IlpomexxyTku MOHOTOHHOCTH (YHKIHMH. MaKCUMyMbl ¥ MUHHUMYMBI
dbyukiuu. Hanbomnpiee n HauMeHblllee 3Ha4eHUs (PYHKIIUN Ha TTPOMEXKYTKE.

Jluneitnasi, KkBajgpaTH4Has M JAPOOHO-TMHEHHAs (QYHKIMU. DJIeMEHTapHOe
UCCIIEIOBAaHUE U TTOCTPOEHUE UX IPaPHUKOB.

Crenennast GyHKIMS ¢ HATYpaJIbHBIM U IIeNIbIM Moka3ateneM. EE€ cBolicTBa u
rpadpuk. CBoiictBa U rpaduk KOpHA N-0M cTenmeHu Kak (GYHKIUU OOpaTHOM
CTENEHU C HaTypaJlbHBIM [TOKA3aTEIEM.

[lokazarenpHas u norapudmudeckas (QyHKIUU, UX CBOMCTBA U TpaduKH.
Ucnonb3oBanue rpadukoB GyHKIUN IS peLIEHUs YPABHEHHI.

Tpuronomerpuueckass OKpPYXHOCTb, OIPEIEIECHUE TPUTOHOMETPUUECKHUX
(GYHKIIUH 4KCITIOBOTO apTyMEHTA.

QOYHKIMOHATBHBIE 3aBUCUMOCTH B PEAIbHBIX MPOLECCAX U SBICHUSX.
I'paduku peanbHBIX 3aBUCHMOCTEH.

Hauana MmaTteMaTH4ecKOro aHajan3a

[locnenoBaTenbHOCTH, CHOCOOBI 3afaHusl TMOCIeAoBaTeNbHOCTEH. MeTtoa
MaTeMaTH4ecKon WHIYKIHUU. MoOHOTOHHBIE u OrpaHUYEHHBIEC
MOCJIEIOBATENbHOCTH. VICTOpHsST BO3HMKHOBEHHS MAaTEMAaTHYECKOIO aHAIM3a Kak
aHasm3a 0OECKOHEYHO MaJIbIX.

Apudmerndeckas u reomerpuyeckas nporpeccuu. beckoHeuno yObIBaroIast
reomerpuueckas nporpeccusi. Cymma OECKOHEUHO YOBIBArOIIEH reoMeTpHYecKOM
nporpeccuu. JIMHEHHBIN U SKCIOH CHIHAIBHBIN POCT. Hucio e. @opMyra CI0KHBIX
npoueHToB. Mcrnonp30BaHME TMPOTPECCUU [JIsl  PEUIEHUS pealbHBIX 3a1ay
MIPUKJIATHOTO XapakTepa.



HenpepsiBHble (QYHKIIMM U HUX CBOMCTBA. Touku pa3pbiBa. ACHUMIITOTHI
rpaduxkoB ¢Qynkiuii. CBoiicTBa (QPyHKIIMH HEMpPEepBIBHBIX Ha OTpe3ke. Meron
VHTEPBAJIOB JUISI PELICHUsS HEPaBEHCTB. lIpruMeHeHne CBOMCTB HENPEPBIBHBIX
GbyHKIUHN 715 perieHust 3a1ad.

[lepBast u BTOpas npou3BoiHbie GyHKIMH. OnpenencHne, reOMETPUISCKUN 1
bu3HUecKHil CMBICI MPOU3BOIHON. Y paBHEHHUE KAaCATEIbHON K rpaduKy () yHKIIHH.

[lpousBoaHbIE  JJIEMEHTAPHBIX  (PYHKIUH. [IponzBogHass  CyMMbl,
MPOU3BEACHHUSI, YaCTHOTO U KOMITO3HUIIMH (PYHKITUH.

MHo:KecTBa U JIOTMKA

MHoO)kecTBO, omepanuu HaJl MHOXECTBAMM M KX CBOMCTBA. Jnarpammsbl
Oiinepa—Benna. IlpuMeHeHuEe TEOPETHKO-MHOXKECTBEHHOIO —ammapara s
ONUCAHUsl PEATbHBIX MPOLECCOB M SIBICHUN, MPU PEIICHUU 3a1ad U3 APYTUX
y4€OHBIX MTPEIMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MaTeMaTHYECKOTO OOBEKTA, CIENICTBHE,
JI0Ka3aTelIbCTBO, PABHOCUJIbHBIE YPaBHEHUS.

11 KVIACC

Yucaa v BBIYUCICHUS

Harypanbnbie u nenble uncia. [[puyMeHeHne MpU3HAKOB JEIUMOCTU LEJbIX
guces, HanbOoapui obmui nenutens (mamee — HOJl) m HamMeHblee ooOiee
kpatHoe (nanee — HOK), ocratkoB o moayito, anroputMma EBkiuaa s pemeHus
3a/1a4 B LEJIbIX YHCIIax.

Kommekcuble uymcna. Anrebpanyeckass W TpUTOHOMETpHUecKas (HOopMbI
3aMMCU KOMIUIEKCHOTO YHCTa. APHU(PMETHUYECKHE OMEpalud C KOMIUIEKCHBIMU
yuciamMu. M3o00pakeHrne KOMIUIEKCHBIX YHCE Ha KOOPJAWHATHOW IUIOCKOCTH.
®opmyna Myaspa. KopHu N-oM CTENneHU M3 KOMIUIEKCHOTO yucna. [Ipumenenue
KOMIUIEKCHBIX YHCEN JUIS pelieHus: GU3NYECKUX U TeOMETPUUECKUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

CucremMa W COBOKYIIHOCTh YpPaBHEHUHM U HEPABEHCTB. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-CIIEACTBUSI. PABHOCHIIbHBIE HEPABEH CTBA.

OTOop  KOpHEHl  TPUTOHOMETPUYECKUX  YpaBHEHUH C  TOMOIIBIO
TPUTOHOMETPUYECKOMN OKPYKHOCTHU. PellieHre TpPUroHoMeTpUIECKUX HEPABEHCTB.

OCHOBHBIE METOJBI pEHICHUS TIOKa3aTelbHBIX M  JOTapuPMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIECHUS] UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBl PELICHUS] CUCTEM U COBOKYNHOCTEH pallMOHAIbHBIX,
UPpalMOHAIBHBIX, MTOKA3aTEIbHBIX U JIOrapu(PMUUECKUX YpaBHEHUH.

VYpaBHEHMS1, HEPABEHCTBA U CUCTEMBI C ITapaMETPaAMHU.



[IpumMeHeHne  ypaBHEHUH, CHUCTEM U HEPABEHCTB K  PEUICHUIO
MaTeMaTHYeCKUX 3a/lad M 3ajad W3 Pa3IMYHbIX 00JacTel HayKuM W pealbHOU
YKU3HU, UTHTEPIPETALMS TOTYYEHHBIX PE3YyIbTaTOB.

DOyHKIMU U TPaPUKH

I'paduk kommosuiuu QyHkumii. ['eomeTpuueckue o0pa3bl ypaBHEHUH W
HEPaBEHCTB HAa KOOPANMHATHOM MIIOCKOCTH.

Tpuronomerpuueckue GyHKIIMN, X CBOMCTBA U Tpa(UKH.

['padmueckrie MeToAbl pelIeHUsT YpaBHEHUN W HEpaBeHCTB. |'paduueckue
METObl PEUIECHUS 3a/1a4 C [TapaMeTPaMHu.

Hcnonb3oBanne rtpadukoB GYHKIMA I8 KCCIEJOBAHHUS IMPOIIECCOB H
3aBUCHUMOCTEM, KOTOpPbIE BO3HUKAIOT MPU PEHICHUH 3a7ad U3 JIPYTUX y4eOHBIX
IIPEAMETOB U PEaIbHOU KU3HU.

Hauana MmaTteMaTH4ecKOro aHajan3a

[IpumeHeHne MPOU3BOJAHON K UCCIENOBAHUIO (YHKIIMM HA MOHOTOHHOCTH H
KCTpeMyMbl.  HaxoxaeHue  HauOONbIIEr0O W HAUMEHBIIEr0  3HAYEHUH
HENPEPHIBHOW (PYHKIIMU HA OTPE3KE.

[IpumeHeHre NPOU3BOAHON [UISi HAXOXKJEHUS HAWIY4dllero pEIIeHUus B
NPUKIAIHBIX 33a4yax, JJIg ONPENEIeHUs CKOPOCTH M YCKOpPEHHUs IIpoliecca,
3alaHHOTO (HOPMYIION MU TPpadUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBooOpa3HbIX. I[lepBooOpasHbie
ayieMeHTapHbIX (yHKIMA. [IpaBuna HaxoKaeHHs TEPBOOOPa3HBIX.

HNurerpan. ['eomeTpruueckui CMBICII WHTErpaja. Brruucnenue
onpenenéHHoro uHTerpaia mo ¢popmyne Herorona-Jlelibuuia.

[lpumeneHnne uHTErpana Uisl HAXOXKACHUS IUIOMIANEH TUIOCKUX GUTYp H
00BEMOB T€OMETPUUECKUX TEIl.

[lpumepsr pemienuid nuddepeHIaTbHbBIX ypaBHEHUH. MartemaTudeckoe
MOJIETUPOBAHUE PEATbHBIX TIPOILECCOB C TMOMOIIBI0  AuddepeHInaTbHbIX
YPaBHEHUMU.



IDTAHAPYEMBIE PE3VJIBTATbBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA n HAYAJTA MATEMATHUYECKOI'O AHAJIU3A»
(YIJIYBJIEHHBIMI VYPOBEHL) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDHI

1) rpaxaaHCKOro BOCIIUTAHUA:

c(OpMHUPOBAHHOCTH TPAKITAHCKOMN MO3UIIMK 00YJaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WJIE€Ha  pPOCCHIiCKOro  oOIecTBa,  MpEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAxX (PYHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBICHUH,
IpoLeayp TpakIaHCKOTO oOmiecTBa (BBIOOPHI, OMNPOCHI W JIPYroe), yMEHUue
B3aMMOJCIICTBOBaTh C COLUMAIBHBIMA HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIIUSMH U Ha3HAUCHHUEM;

2) NaTPHOTHYECKOT0 BOCTIMTAHUA

c(OpMHUPOBAHHOCTh POCCUMCKOMN TPAXKIAHCKOW UIACHTUYHOCTH, YBAKEHHUS K
MPOILJIOMY M HACTOSIIEMY POCCUMCKONM MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHUKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MaTeMaTUYECKOM LIKOJIBI,
UCIOJIb30BAaHUE O3TUX JOCTIDKEHUW B JPYTrUX HayKaxX, TEXHOJOTHsX, chepax
SKOHOMUKH,;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHUE JYXOBHBIX IIEHHOCTEW POCCHUICKOTro Haponaa, cpOpMUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, dTUYECKOIO MOBEJEHUS, CBSA3aHHOIO C MPAaKTHYECKUM
INPUMEHEHHEM JIOCTM)KEHHII HayKh U JESATEIbHOCThIO YYE€HOrO, OCO3HAHHUE
JIMYHOTO BKJIAJIa B MOCTPOEHUE YCTOWYUBOTO OYIyIIEro;

4) 3¢TeTHYEeCKOr0 BOCIIMTAHMS :

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAs SCTETUKY MAaTEeMaTHYECKUX
3aKOHOMEpPHOCTEN, 00BEKTOB, 3a/1a4, PEIICHUN, PacCyKIeHUH, BOCIPUUMYHBOCTD
K MaTEMaTUYECKUM acleKTaM pPa3iInYHbIX BUIOB UCKYCCTBA;

5) pu3n4ecKOro BOCIUTAHMS:

c(OpMHUPOBAHHOCTH yYMEHUS TMPUMEHSITh MaTeMaTHYECKUE 3HaHUS B
WHTEpPEeCcax 3/J0pOBOro U 6e30macHoro o0pasa KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0pPOBBIO (37I0pOBOE MHUTAHMUE, COATAHCHUPOBAHHBIA PEXUM 3aHATHU U
OTJIbIXa, PEeryisipHas ¢pu3nyecKas akTUBHOCTD), (PU3MUYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHIATUSAX CHOPTUBHO-03JOPOBUTENIBHON IEATEIbHOCTBIO;

6) Tpy10BOr0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTH TPYIOJIOOUs, HHTEpeC K
paznuyHbIM  chepam  TpodEeCcCCHOHATBHOM  NEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKONW U €€ NPUIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynmymieit mnpodeccud W PpeaTn30BbIBaTH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,



TOTOBHOCT M CHOCOOHOCTh K  MaTeMaTH4ecKoMy  OOpa3oBaHHIO H
caM000pa3oBaHUIO Ha TNPOTSKECHUU BCEH JKU3HU, TOTOBHOCTh K aAKTHBHOMY
Y4acCTHUIO B PEIICHUH MPAKTUUECKUX 3a7]a4 MaTeMaTUUYE€CKOW HAIPaBJI€HHOCTH;

7) IKOJIOTHY€CKOTr0 BOCIIUTAHM S

cOPMUPOBAHHOCTh  JKOJIOTHYECKON  KYJIBTYphl, IIOHMMaHWUE BIUSHUS
COIMAJIBHO-?KOHOMMYECKHUX TMPOIIECCOB HA COCTOSIHUE MPUPOIHON M COLMATBHOMU
Cpebl, 0CO3HAHHUE III00AIBHOTO XapaKTepa dKOJIOTHYECKUX MPOoOIeM, OpUEHTAIIHS
Ha TpPUMEHEHHWE MAaTeMaTUYeCKUX 3HAaHMK IS pEIIeHUs 3aJad B 00JacTH
OKpYKalolleil Cpejbl, IJIAaHUPOBAHUE IIOCTYIKOB M OIIEHKHM HMX BO3MOKHBIX
IIOCJIEACTBUM JUIsl OKPYXKAIOLIEH CPEJIbL;

8) HeHHOCTH HAYYHOT 0 MO3HAHUSA:

c(OpMHUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Da3BUTUA HAyKH W OOIICCTBEHHOW  MPaKTUKH, TOHHUMaHUE
MaTeMaTHYeCKOH HayKh Kak c(epbl 4YeIoBEYECKOW MAesITeIbHOCTH, JTaloB eé
pa3BUTHS U 3HAYUMOCTH IS Pa3BUTUA IMBWIM3AIMW, OBJIAJCHUE SI3BIKOM
MaTeMaTUKW W MaTeMaTU4ecKoll KyJIbTypOM Kak CpeICTBOM IIO3HAHUA MHUpa,
TOTOBHOCTh OCYIIECTBJISITh TMPOEKTHYIO U HCCIEAOBATEIBCKYIO JEATEIbHOCTD
WHJIUBUYaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe JeliCTBUSA

ba3oBble Jioruyeckue 1eHCTBUA:

BBISIBIISITh M XapaKTePU30BaTh CYIIECTBEHHbIC MPU3HAKKA MaTeMaTHYeCKUX
OOBEKTOB, TMOHATHNA, OTHOUIEHUH MEXKIYy MOHATUSAMH, (OPMYITUPOBATH
oTpeJieNieHns TTOHATUH, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KaccH(UKAIUH,
OCHOBaHWSI TSl 0000IIEHUS U CPABHEHHUS, KPUTEPUHU TIPOBOIMMOTO aHAIN3a;

BOCIIPUHUMATh,  (QOpPMYyIUpOBaTH W  MPEOOpPa3OBBIBATH  CYKICHUS:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIC, CIMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC,

BBISIBJISITH MAaTeMAaTUIECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M TTPOTUBOPCUHS
B (hakTax, MaHHBIX, HAOMIONEHUSIX M YTBEPXKICHHSX, MpeIarath KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEH U TIPOTHUBOP CUHA;

JIeNiaTh  BBIBOJIBI C MCIIOJB30BAHUEM 3aKOHOB JIOTHMKH, JECTYKTHBHBIX H
WHJIYKTUBHBIX YMO3aKIIIOUEHUH, YMO3aKIIOUCHUN TI0 aHAJIOTHH;

MPOBOJUTH CAMOCTOSITENILHO JOKA3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPIKICHHIM
(IpsiMBIE W OT MTPOTUBHOTO), BRICTPAUBATh apT'yMEHTAIINIO, IPUBOIUTH TPHUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKJICHHS U BBIBO/IBI,

BBHIOMpATh CIOCOO pemieHus y4dyeOHOW 3amauu  (CpaBHUBATh HECKOJIBKO
BApUAaHTOB  pEIICHWs, BBHIOMpaTh Hambosee TMOIXOMSMIHUA C  Y4ETOM
CaMOCTOSITEILHO BBIJICTICHHBIX KPUTEPHUCB ).



ba3oBbie ucciienoBarebCcKue 1eMCTBUA:

HCIOJIb30BaTh BOMPOCHI KaK MCCIEIOBATEIbCKUNH HMHCTPYMEHT MO3HAHMUS,
dbopMynupoBaTh  BOMPOCH,  (QUKCHUpYIOIIME  MPOTUBOpEYHE,  MpoOIeMYy,
yCTaHABJIMBATh MCKOMOE W JaHHOEe, (OPMHUPOBATH THIOTE3y, apryMEHTHUPOBATH
CBOIO TIO3UIINIO, MHEHHE;

MPOBOJUTH CAMOCTOATEIBHO CIUIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIIEIOBAHUE
10 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTHUYeCKOro o0beKTa, SIBICHUS, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00 BEKTaMU, SIBIICHUSIMH, TIPOIECCaAMU;

CaMOCTOSITENBHO (DopMynupoBaTh 000OIIEHHS W BBIBOJIBI MO pPeE3yJibTaTaM
MPOBENEHHOTO  HAOMIONIEHUsI, HCCIENOBaHMUS, OIEHHWBATh  JOCTOBEPHOCTH
MOJTYYCHHBIX PE3YJbTaTOB, BBIBOJIOB U 0000IIICHUIA;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE IIPOIIECCa, a TaKXKe BBIIBUTATH
IIPEIIOI0KEHHSI O €r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

Pabora ¢ nunpopmanmueii:

BBISIBIISITH JEPUIIUTH UHPOPMAIIMU, JAHHBIX, HEOOXOAMMBIX JUIS OTBETa Ha
BOIIPOC U JIJIsl PEIICHUS 3a/1auu;

BbIOMpaTh MHGOPMAIIMIO U3 UCTOYHUKOB PA3IMYHbIX THUIIOB, aHATU3UPOBATh,
CHCTEMAaTU3UPOBaTh M HWHTEPIPETUPOBATh HHPOPMAIHMIO DPA3IUYHBIX BUIAOB |
dbopmM IpecTaBICHUS;

CTPYKTYpUpPOBaTh HWH(OPMAIINIO, TPEJACTABIATh €€ B pa3IMYHBIX (opMax,
WUTIOCTPUPOBATH TpapUUECKU;

OLICHUBATh HaJEKHOCTD uHpOpM AN o CaMOCTOSITEJIBHO
cOpPMYTUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC yYeOHbIE 1eH CTBUA

Oo0menue:

BOCHPHUHHUMATh U (DOPMYJIUPOBATh CYKIIEHHSI B COOTBETCTBUU C YCIOBUSMHU U
HensiMu  OOLIEHUSs!, SICHO, TOYHO, T'PAaMOTHO BBIPAXKaTh CBOK TOYKY 3pEHHUS B
YCTHBIX M NHACBMEHHBIX TEKCTAX, IaBaTh MOSACHEHUS MO XOIYy PELICHHs 3aladH,
KOMMEHTHPOBATH ITOJYYEHHBIN PE3YIbTAT;

B X0ZA€ OOCYKIEHMsI 3aaBaTh BONPOCH! IO CYIIECTBY OOCYKIAEMOU TEMBI,
npoOsieMbl, perraeMoil 3ajaud, BBICKA3bIBaTh HJCHU, HAllEJICHHbIE Ha TIOUCK
pELIEHUs], CONOCTABIATh CBOM CYXKIEHHUS C CYXACHUSAMH JPYTMX YYaCTHUKOB
auaiora, oOHapyXUBaTh pa3lindue M CXOACTBO MO3ULMUH, B KOPPEKTHOU (opme
(bopMyIHpOBaTH Pa3HOIIACHUS, CBOM BO3PAKECHMUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 33[1a4M, JKCIEPUMEHTA, UCCIEIOBAHNUs,
IPOEKTa, CaMOCTOSITEILHO BbIOMpaTh (OpMaT BBICTYIUIEHUS C Y4ETOM 3aaad
Ipe3eHTAMU U 0COOEHHOCTEN ayIuTOPHUH.

PeryasiTuBHble yHUBepcaJbHbIE y4eOHbIE 1eiCTBUS



Camoopranusanus:

COCTaBIISITh IUTAH, aJITOPUTM PEIICHHs 3a7a4H, BEHIOMPATh CIIOCOO pEeIeHus ¢
y4€TOM HMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(MOpMAIIHH.

CaMOKOHTPOJIb, SMOUMOHAJIbHBII HHTEJJIEKT:

BJIQJIETh ~ HABbIKAMM  TIO3HABATEIBHOM  peQIeKCMM  KaKk  OCO3HAHMS
COBEPIIAEMBIX JACHCTBUNA U MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIHTATOB, BIA/IETh
crocobamMu CaMOIIPOBEPKH, CAMOKOHTPOJIS Tpollecca M pe3yibTaTa perieHUs
MaTeMaTH4eCcKOM 3a1a4u;

NpEeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PELICHUH 3a/1auH,
BHOCHUTH KOPPEKTUBBI B JICSITEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, IAHHBIX,
HaANJICHHBIX OLINOOK, BBISIBJICHHBIX TPYIAHOCTEH;

OILICHUBATh COOTBETCTBUE PE3yJIbTaTa IEJIH U YCIOBHIM, OOBSICHATD IPUINHBI
JOCTUKEHUS WM HEJOCTIKEHUS Pe3yabTaTOB JIEATEIbHOCTH, HAXOAUTh OILIUOKY,
JIaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eATEJIbHOCTD:

MOHMMATh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHJUBUAYAJIbHOU
paboThl MpU pelIeHHH Y4YeOHBIX 3a]ad, NPUHUMATh Ieib COBMECTHOMU
NeSITeNIbHOCTH, TUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOM paloThI, pachpeneisTh
BUIBI paboOT, [OroBapuBaThbcsi, OOCYXKJAaTh TMPOLIECC W pe3yabTaT paboThI,
000011aTh MHEHHS HECKOJILKUX JIIOIEH;

y4acTBOBaTh B TPYNIOBHIX dopmax paboThl (0OCyX)aeHUs, 0OMEH MHCHHH,
«MO3TOBBIE IITYPMB» W WHBIE), BBIMNOJHATH CBOIO 4YacTb pabOThl W
KOODAUHUPOBATh CBOM JEWUCTBUA C APYrUMU YICHAaMHU KOMAaH/bl, OLIEHUBATh
KAuecTBO CBOEro BKJa/Ja B OOLIMH MPOMYKT MO KPUTEPHUSIM, CPOPMYTUPOBAHHBIM
YY4aCTHHUKAMH B3aUMOJICHCTBUSI.

HNPEJIMETHBIE PE3YJIBTATBI

K xonmy oOydenuss B 10 kijacce oOydarouiuiicsi MOJTYyYUT CIETYIOIIUE
IpeIMETHbIE PE3yNAbTaThl MO OTAEIBHBIM TeMaM paboueil MporpaMMbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yucia v BBIYUCICHUS:

CBOOOJIHO OMNEPUPOBATH MOHATUSAMH: PALUOHAIBHOE YMCIO, OECKOHEUHas
NepUOUYEcKas Jpo0b, TPOIEHThl, HPPANMOHATHHOE YHCIO, MHOXECTBA
palMOHAIBHBIX U IEUCTBUTEIbHBIX YUCEN, MOJYJIb IEUCTBUTEIBHOTO YNCIIA;

OPUMEHATh JpoOM M TMPOLEHTHI [UIS PEHICHHWs TMPUKIATHBIX 3a7ad W3
PA3JIMYHBIX OTPACIICH 3HAHUW U PEATbHOU KU3HU,

MPUMEHSThH NMPUOIMKEHHBIE BHIYUCIICHUS, TIPABHUIIA OKPYIJICHUS, TPUKUJIKY U
OIICHKY pe3yJIbTaTa BEIYUCIICHUI;



CBOOOJIHO OMEpUPOBaTh TMOHATHEM: CTENEHb C IEJNBIM I[IOKa3aTeleM,
MCIOJIb30BaTh MOIXOIAITYI0 GOPMY 3aITUCH JEHCTBUTENBHBIX YUCEN JJI PEIICHUS
MPaKTUYECKUX 3a7a4 U IPEACTABICHUS TaHHBIX;

CBOOO/IHO OMEPHUPOBATH MOHSATHEM: apU(DMETUUECKUIl KOPEHb HATYpaJbHOU
CTEIEHY;

CBOOOJ/IHO OTIEPUPOBATH OHITHEM: CTEMEHb C PAIIMOHATBLHBIM MTOKA3aTeleM;

CBOOOJIHO OMEpPUPOBaTh MOHATHSAMU: JOrapudM 4YHUCHA, JECATHYHBIE U
HaTypaJibHbIE JOTapU(PMBI;

CBOOO/IHO OIEPUPOBATh MOHATUSIMHU: CHHYC, KOCUHYC, TAHT€HC, KOTAaHTEHC
YUCIIOBOTO apryMEHTa;

OIEPUPOBATH IMOHATUSIMHU: APKCUHYC, APKKOCUHYC U apKTAHI€HC YU CIOBOTO
apryMeHTa.

YpaBHEeHUS U HEPABEHCTBA:

CBOOOJIHO OMEPUPOBATH MOHSTHSIMU: TOXIECTBO, YPABHEHHE, HEPABEHCTBO,
PaBHOCUJIbHBIE YPABHEHHS U YPaBHEHUSA-CIIE/ICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATh PA3JIMYHBIE METOJbl PEIICHUS PAaIMOHATBHBIX W JIPOOHO-
palMOHAIbHBIX YPAaBHEHUM, NPUMEHATb METOJl MHTEPBAJIOB Ui pEHICHUs
HEPaBEHCTB;

CBOOOJHO OMEPUPOBATH MOHATHUSMU: MHOTOYIEH OT OJHOW TMEepeMeHHOM,
MHOTOWJIEH C MelbIMU Kod((UIMeHTaMH, KOPHU MHOTOWIEHA, MPUMEHSIThH
JICJIEHEe MHOTOYIECHA HA MHOTOWIEH C OCTAaTKOM, TeopeMy be3y u treopemy Buera
JUISL pEILICHUS 3a]1a4;

CBOOOJIHO OIEpUpOBaTh TMOHATUSIMHU: CHCTEMa JIMHEHHBIX YypaBHEHHI,
Marpulla, OINpEAETUTENb MaTpullbl 2 X 2 W €ro TIeOMETPUYECKHN CMBICII,
UCIIOJIB30BAaTh CBOMCTBA OMpENenuTeNns 2 X 2 s BBIYMCICHUS €ro 3HAYCHMUS,
NPUMEHSTh ONPENEIUTENN [UIsl PEIICHUS CUCTEMbl JIMHEWHBIX YpPaBHEHUH,
MOJEJINPOBATh PEATbHBIE CUTYalluH C MTOMOUIBIO CHCTEMBI JINHEMHBIX YpaBHEHUH,
VCCIIE0BATh IIOCTPOCHHBIE MOJEIM C IOMOIIBK0 MATPULl U ONPEACIIUTEIEH,
WHTEPIPETUPOBATH MOJTYYEHHBIN PE3YyIbTaT;

UCIOJIb30BaTh CBOWCTBA JEHCTBUHA C KOpPHSAMH JUid TpeoOpa3oBaHUs
BBIPKECHU;

BBITIOJIHATDH NMPe0o0pa30BaHUs YMCIOBBIX BBIPAXKEHUMN, COAEPIKAIINX CTETICHHU C
palrOHaIbHBIM IT0KA3aTEIEM;

UCII0JIb30BAaTh CBOICTBA norapupMoB VTS npeoOpa3zoBaHus
JorapuPMUIECKUX BBIPAKECHUM;

CBOOO/IHO OIEpUpOBaTh MOHATHUSMU: HpPpPALUOHAIbHBIC, MOKa3aTelbHbIE U
Jorapu@MuYecKue ypaBHEHUS, HAXOUTh UX PEUICHUS C TOMOIIbI0 PABHOCHIbHBIX
MIEPEXOJI0B WIIN OCYILECTBIISIS IPOBEPKY KOPHEW;



MPUMEHSTH OCHOBHBIE TPUTOHOMETPHUYECKHE (POPMYIIbI JJis MpeoOpa3oBaHus
TPUTOHOMETPUYECKUX BBIPAKECHU;

CBOOOJIHO OIEpUPOBATH TMOHATHEM: TPUTOHOMETPUYECKOE YpPABHEHHE,
OPUMEHSATh  HeoOXoauMmble  (OPMYNIBl Uil  pEHIeHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPaBHECHHIA;

MOJETUPOBATh pEAIbHbIC CHUTYyalldd Ha S3bIKe aiureOpbl, COCTaBISTH
BBIDOKEHUS, YpaBHEHHWs, HEPABEHCTBA IO YCIOBHUIO 3aJlayM, HCCIEI0BATh
MIOCTPOCHHBIEC MOJIENIU C UCTIOJIL30BAHUEM arrapaTa ajareopsbl.

DOyHKIMU U TPAPUKH:

CBOOO/IHO ONEPUPOBATh MOHATUIMU: (PYHKIIMS, CTIOCOOBI 3amanus ¢yHKIIUH,
B3aMMHO oOpaTHbie (GYHKIHMH, KoMMo3uius GyHKOUA, Tpaduk QyHKIUH,
BBITIOJIHATD dJIEMEHTApHbIE MPeoOpa3oBaHus TpaPuKoB ¢ yHKIIHIM;

CBOOOJIHO ONEPUPOBATH MOHSATUSMH: OOJACTh OIPEICIICHUS U MHOXKECTBO
3HaueHUMN (YHKIMH, HYIH QYHKIIUU, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,;

CBOOOJIHO OIEPUPOBATh TMOHATHSAMHU: YETHbIE W HEUETHbIE (DYHKIINH,
nepuoudeckrue QyHKIUU, MPOMEKYTKM MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMYMBI H
MUHUMYMBI (QyHKIIMHM, HauOOJbIIEe W HAUMEHbIIEe 3HaueHWEe QYHKIMM Ha
IPOMEXKYTKE;

CBOOO/IHO ONIEPUPOBATH MOHATUSMHU: CTETIEHHAs] QYHKIMS C HATYPAJTbHBIM U
HEeNbIM TIOKa3zareneMm, Tpauk cTerneHHOW (YHKIMUA C HATypaJbHBIM M IEJIbIM
nokasaresneM, rpauk KOpHS N-0f cTeneHu Kak (YHKIUU OOpATHOWU CTEIEeHH C
HATypaJIbHBIM MOKa3aTeNIeM;

OTEpUPOBATh TMOHATUSIMU: JIMHEHHAas, KBaJpaTU4yHas W APOOHO-TMHEHHas
(GYHKIIUY, BBITIOJTHATH AJIEMEHTApHOE M CCIIEIOBAHUE U TOCTPOEHUE UX TPaduKOB;

CBOOO/JIHO ONEpUpOBaTh MOHATHSAMU: IOKa3aTelibHas W Jorapudmuyeckas
GyHKIIMM, WX CBOWCTBA W TpapUKH, UCIONH30BATh MX TpadUKU Ui pElICHUS
YpaBHEHHUM;

CBOOOJIHO OIEpUPOBATh TMOHATUSIMHU: TPUTOHOMETPHUUECKAs OKPYKHOCTD,
orpeJielieHne TPUTOHOMETPUUECKUX (PYHKIIUI YUCIOBOTO apryMEHTa;

UCIOJIb30BaTh rpadukd QYHKUMHA [ HCCIENOBaHUA TPOILECCOB |
3aBUCHUMOCTEH TPU PEIICHUU 3aJlad U3 APYTUX Y4EOHBIX MPEIMETOB U peabHOMN
KU3HU, BEIPAKATh (POpMyTaMu 3aBUCUMOCTH MEXIY BETUUYUHAMU;

Hauyana maTeMaTH4ecKoro aHajimsa:

CBOOO/IHO OIEepUpOBaTh MOHATUSAMU: apudMeThyecKkass U TeoMeTpudecKas
nporpeccus, 0ECKOHEYHO yOBIBAIOIIAs T€OMETPUYECKAs MPOTPECCHsl, TUHEUHBIN U
HKCIIOHEHIIUAIBHBIA POCT, (POpPMYIia CIOKHBIX MPOLEHTOB, UMETh MPEACTABICHUE
0 KOHCTaHTe;

UCIOJIb30BaTh MPOTPECCUU JJISl PEIICHHS pEeaNbHBIX 3a/ad MPHUKJIATHOTO
XapakTepa;



CBOOOJ/IHO OTNEPUPOBATH MOHATUSMU: MOCIEIOBATEILHOCTD, CIOCOOBI 3aJaHUS
MOCJIEIOBATENIbHOCTEH, MOHOTOHHBIE M OTPaHUYEHHBIEC IOCIEA0BATEILHOCTH,
MOHUMAaTh OCHOBBI 3apOXKJACHUS MATEMaTHYECKOTO aHajdu3a KakK aHaiu3a
OCCKOHEYHO MaJIbIX;

CBOOO/JIHO OMEPUPOBATH TMOHSATUSMU: HENPEPhIBHbIE (PYHKIUU, TOUYKH
paspsiBa rpaduka QyHKIIUH, aCUMIITOTH Tpaduka ¢yHKIINH;

CBOOO/JIHO OMEpPUPOBATH MOHSATHEM: (DYHKIMS, HEMpepbIBHAsS Ha OTPE3KeE,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKITUH JJIs1 pEIICHUS 3a/1a4;

CBOOO/JIHO ONEpUPOBATH TMOHATHUAMH: TIEpBasi W BTOpas IPOU3BOJHBIE
dbyHKIIMY, KacaTenbHas K rpapuky ¢ yHKIINH;

BBIYHCIISATH TIPOU3BOJIHBIE CYMMBI, MPOU3BENCHUS, YACTHOTO U KOMITO3UIIUH
NBYX (DYHKITMI, 3HATH MPOU3BOJIHBIE TIEMEHTAPHBIX (DYHKITHI;

UCTIOJIh30BaTh TCOMETPUYCCKUNA W (U3NYECKUN CMBICT TPOU3BOIHON ISt
peIeHus 3a1au.

MHosKecTBa U JIOTHKA:

CBOOOJIHO  OMEPUPOBATHh  IMOHATUAMHU: MHOXKECTBO, ONEpalvu  Haj
MHOECTBaMU;

UCTIOJIh30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar i OTIMCAHUs PealTbHBIX
IIPOLIECCOB U SIBICHUH, MPU PEIICHUH 3a7a4 U3 APYTUX yI4eOHBIX IPEIMETOB;

CBOOOJTHO OTIEpHUPOBATh TOHITHSIMH: OIPEHEICHUE, TeopeMa, ypaBHCHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOTO 0OBEKTA, TOKA3aTeNbCTBO, PABHOCUIILHbIE
ypaBHEHHS ¥ HEPABCHCTBA.

K xonmy oOyuenus B 11 kjaacce oOydJaroImIMidiCcs TONYYIHT CIETYIOIIHE
IpeIMETHBIE PE3yJAbTaThl M0 OTJAEIBHBIM TeMaM paboueil MpoTrpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hayajga MaTeMaTHIeCKOTO aHATTN3ay:

Yuciaa v BBIYUCICHUS:

CBOOOJTHO  OINEpPHPOBATh TMOHITHSAMH: HATypalbHOE | IeJI0€ YHCIIO,
MHOKECTBA HATYpalbHBIX M IIEJIBIX YHCEN, MCIOJIb30BaTh MPU3HAKU JETUMOCTHU
nenbix uncen, HOJl m HOK HaTypanbHBIX 4MCeN [Tl pelieHus 3a1a4, MPUMEHSThH
anroput™ EBKInza;

CBOOOJTHO OIEpUPOBAaTh TOHATHEM OCTaTKa 10 MOIYIII0, 3aliChIBATh
HATYpaJbHBIC YHCIIA B PA3INYHBIX MIO3UIIMOHHBIX CHCTEMaX CUHCIICHUS;

CBOOOJIHO OMEpPUPOBATH MOHATUSMU: KOMIUIEKCHOE YHCIO U MHOXKECTBO
KOMIUICKCHBIX YHCEJ, MPEJCTaBIATh KOMIUIEKCHBIC YHCIa B alreOpandecKkod |
TPUTOHOMETPUYECKON (popMe, BBIMOIHATH apu(METHYECKHE ONepaluu ¢ HUMH U
n300pakaTh HAa KOOPAUHATHON TIOCKOCTH.

YpaBHEeHUS U HEPABEHCTBA!



CBOOOJITHO ONEPUPOBATH TMOHITHSMH: HPPANMOHAIBbHBIC, IMOKA3aTeIbHbIC H
jJorapuMHUYECKHE HEPaBEHCTBA, HAXOAUTh WX PEHICHUS ¢  ITOMOIIBIO
PABHOCHIIBHBIX IEPEXOJIOB;

OCYIICCTBISATH OTOOpP KOPHEH TIpU pEIIeHHWH TPUTOHOMETPHUYECKOTO
YpaBHEHHS;

CBOOOJITHO OIEPUPOBATH TOHATHEM TPUTOHOMETPUYECKOEC HEPaBEHCTRBO,
NPUMEHITh  HeoOXoauMmble  (QopMynbl IS pelieHUs OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKHUX HEPABEHCTB;

CBOOOJTHO OIEPHPOBATH MOHATHUSIMH: CUCTEMA U COBOKYITHOCTh YpaBHCHUH U
HEPABEHCTB, PABHOCHWJIBHBIE CUCTEMbI U CHCTEMbI-CIICICTBUS, HAXOUTh PEIICHUS
CHUCTEMBI ¥ COBOKYITHOCTEU PallMOHAIIbHBIX, HUPPALMOHATBHBIX, TTIOKA3aTEIbHBIX U
Jorapu(MUIYECKUX YpaBHEHUH U HEPABCHCTB,;

peuiarthb palOHANIbHBIE, HppaloHaIbHbIE, MOKa3aTebHbIE,
JorapuMUYECKHe ¢ TPUTOHOMETPUUYECKHE ypaBHEHHWS H  HEPaBEHCTBA,
COZEpKAIIME MOAYJIN U ITapaMETPHI;

MIPUMEHSTH TpaduuecKrue METO/bI ISl pellieHrs YPaBHEHHI M HEPABEHCTB, a
TAKKE 3a/1a4 C [TapaMeTpaMu;

MOJICIMPOBATh pEabHBIC CUTYalldd Ha S3bIKE aiureOpbl, COCTAaBJIATH
BBIDOKECHUSI, YPAaBHEHUWsS, HEPABEHCTBA M HX CHCTEMbI IO YCIOBHIO 3aJ]1a4H,
UCCIICIOBaTh IIOCTPOCHHBIE MOJICIM C HKCIOJb30BAHUEM alllapara ajreOpsl,
MHTEPIPETUPOBATH MOJYUYCHHBIN PE3YJIbTAT.

DOyHKIMU U TPAPUKH:

CTpoUTh TpaduKHd KOMIMO3UIIUU (DYHKIIUH C TIOMOIIBIO 3JIEMEHTApHOTO
WCCIICIOBAHUS U CBOMCTB KOMIIO3UIIUH JIBYX () YHKITHI;

CTpOUTh TE€OMETpUUYECKHe oO0pa3bl ypaBHEHHMH U  HEPABEHCTB Ha
KOOPJAWUHATHOM TUIOCKOCTH;

CBOOOJTHO  OIEPUPOBATh MOHATHUSAMH: TpadUKH TPUTOHOMETPHUECCKUX
GYHKIIHM;

NPUMEHITh (YHKIHUHM JUII MOJEIHUPOBAHHMS M HCCIECJAOBAHUS pPEATbHBIX
MIPOIIECCOB.

Havyajia MaTeMaTH4eCKOro aHaJim3a:

WCITIOJIB30BaTh MIPOU3BOJAHYIO SISl UCCIeA0BaHUs () YHKIIMM Ha MOHOTOHHOCTD
Y DKCTPEMYMBI;

HaxoJIUTh HauOOJbIIIee ¥ HAUMEHbIIIee 3HaUYCHHUS (YHKIIMM HETPEPHIBHON Ha
OTPE3KE;

KCIIOJIb30BaTh IMPOU3BOJAHYIO JJISI HAXOXKICHUS HAWJIY4IIEro pEHICHUs B
NPUKIAIHBIX, B TOM 4YHCJI€ COLMAIbHO-DKOHOMHUYECKUX, 3ajadax, i
OTpeNeJICHUsT CKOPOCTH W YCKOPEHHsI TIporiecca, 3aJaHHOTO (OpMYJIOH WU

rpadukomM;



CBOOOJIHO  OMEPUPOBaTH MOHATHUSIMU: TEpBOOOpa3Has, OMPEACIEHHbBIN
UHTErpaji, HaxOIuThb MEepBOOOpa3HbIE JJIEMEHTAPHBIX (YHKIHN U BBHIYHCISTH
unTerpan no hopmyne Hetorona-JleitOnuia;

HAXOJUTh TUIOMIAIN IJIOCKUX PUTYP U 00BEMBI TEJ C MOMOIIIBIO UHTETPaa;

UMETh TPEACTABICHUE O MaTeMaTUYE€CKOM MOJECTUPOBAHUM Ha TpPUMEpE
cocrapiieHus qud pepeHnabHBIX YpaBHEHUM;

peliarb NPUKJIAJHbIE 33/1a4d, B TOM YHCIIE€ COLMATBbHO-DPKOHOMHUYECKOTO U
buznueckoro XapakTepa, CpelcTBaMu MaTEeMaTu4eCcKOro aHanusza.



TEMATHYECKOE IINTAHUPOBAHUME

10 KIIACC
KosnyecTBo yacos JICKTPOHHbIE
Ne HaumeHoBaHuUe pa3eioB U TeM (undposbie)
KonTpoabHbI IIpakTnyeckue
n/n NporpaMMbl Bcero o0pa3oBaTtesibHbIE
e padoThI padoThI
pecypcbl
MHOK€eCTBO I€HCTBUTEIIbHBIX YHACEN.
1 Muorowiensl. PanoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBa. CHCTEMBI JIMHEUHBIX
YpaBHEHUI
5 Oynkuuu u rpaduku. Crenennas QyHKIUS C 12 1
1eJIbIM TIOKa3aTeseM
3 ApudmeTrndecknii KOpeHb N-0¥ CTEIICHH. 15 1
WppaunonanbHble ypaBHEHUS
4 [ToxazarenbHas ¢pynkuus. [lokasarenbHbie 10 1
ypaBHEHUS
5 Jlorapudmudeckast GyHKIHSA. 18 1
Jlorapupmudeckre ypaBHEHUs
6 TpuronomeTpuyecKre BEIPAXKECHUS U 99 1
ypaBHEHUS
[TocnenoBaTeTbHOCTH M IPOTPECCUH 10 1
HenpepwiBabie Gynkiun. [IponsBoaHas 20 1
9 [ToBTopenue, 0600IICHNE, CHCTEMATH3AIUS 5 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 136 10 0




11 KITACC

KonnyecTBo yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHMe pa3jie/ioB U TeM (uudgposbIe)
n/n NMPOrpaMmbI Bcero Kontpoabuer Hpakmudeckne oOpa3oBaTejibHbIE
e padoThI padoThI pecypesi
1 HccnenoBanue QyHKIHIA ¢ TOMOIITHIO 99 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 UHTETpaI 12 1
3 ['pacduxu TpUroHOMeTpUUECKUX (YHKIUH. 14 1
TpuroHomeTpuieckre HepaBeHCTBA
4 HppanroHaibHbIe, TIOKa3aTeIbHBIC U 24 1
Jorapu(pMuYecKue HepaBeHCTBA
) KomnuiekcHble uncia 10 1
HatypanbHple u 11e7b1e uncia 10 1
CucteMbl paliioHaNBHBIX, HPPALIMOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTapUPMUUECKUX 12 1
YpaBHEHUM
8 3a/ayu ¢ mapamMeTpaMu 16 1
9 [ToBropenue, 0600IICHNE, CUCTEMATH3AIUS 16 5
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0







IHOYPOYHOE IIVTIAHUPOBAHHUE

10 KVIACC
KosmuecTBo yacos DJIEKTPOHHBbIE
Ne Aara nugposbie
w/n Tema ypoka Beero Koutpoabhbie | IlpakTnueckue | H3Y4YeHH 06pAzOBATEIBHbIE
padoTbI padoTbI s pecypebi
1 MHoxecTBO, Orepanuy HaJl MHOKECTBAMHU 1
1 UX CBOMCTBA
2 JHuarpammsl Diinepa-Benna 1
3 [IpumeHeHne TeOPETHKO-MHOKECTBEHHOTO 1
arrapara Jyist pelieHus 3a1a4
Panmonanbubie ynciaa. OOBLIKHOBEHHBIE U
4 JEeCSITUIHbIE TPOOU, IPOLIEHTHI, 1
OeCKOHEYHbIE TePUOINYECKUE TPOOH
Pammonanbabie unciaa. OOBIKHOBEHHBIE
5 JeCSTHYHBIE IPOOH, IPOLICHTHI, 1
OCCKOHEUHBIC IEPUOUISCKUE TPOOH
6 [Tpumenenue npoOeit 1 MPOIEHTOB IS 1
pelnieHus MPUKIAIHBIX 337124
7 [IpumeHenue apodei 1 MPOIIEHTOB TS 1
peleHus MPUKIATHBIX 3a/1a4
3 JeWcTtBuTenbHbIC ynciia. ParimoHanbHbIe U 1
HpparmoHaIbHbIC YUCTIA
9 ApudMeTHIecKue orepainu ¢ 1
JICUCTBUTCILHBIMU YK CIaMU
10 Moaynb IeHCTBUTEIBHOTO YHCIIA U €T0 1




CBOMCTBA

11

[TpuOn>xEHHBIE BEIYUCIICHUS, IPABUIIA
OKpYTJICHUs, IPUKUJIKA U OLIEHKA
pe3yJibTaTa BBIYMCICHUN

12

OCHOBHBIE METO/IbI pELICHUS LEbIX U
IpOOHO-pallMOHANBHBIX YPaBHEHUN U
HEpPaBEHCTB

13

OCHOBHBIE METO/IBI PEIICHHUS LIEIBIX U
IpoOHO-PALMOHALHBIX YPAaBHEHHUN U
HEPaBEHCTB

14

OCHOBHBIE METObI PELLIEHUS LIENbIX U
IpOOHO-PALIMOHATBHBIX YPAaBHEHUN U
HEpPaBEHCTB

15

MHOro4ieHsl OT OAHON NEPEMEHHOM.
Jlenenne MHOTO4WIEHAa HA MHOTOWIEH C
octaTtkoM. Teopema bezy

16

MHoOrouieHsl ¢ eJabIMU KO3 GULIUEHTAMHU.
Teopema Buera

17

Pemenue cucteM TUHEWHBIX YpaBHEHHI

18

Pemenue cucteM JIMHEHHBIX ypaBHeHI/Iﬁ

19

Martpuia CUCTEMBI JINHEMHBIX YPaBHEHU.
Ornpenenuresib MaTPUILLI 2X2, €T0
r€OMETPUUYECKNI CMBICII U CBOMCTBA;
BBIYKCJICHUE €r0 3HAUYCHUS

20

Onpenenutens MaTpULbl 2X2, €ro
r€OMETPUUYECKUIN CMBICII U CBOMCTBA;
BBIUNCJICHUE €0 3HAYCHMUS




21

IIpuMeHeHue onpeaesuTeNns 1 peleHus
CHUCTEMBI JINHEWHBIX YPaBHEHUM

22

Pemenne npukinagHbIxX 3a/1a4 ¢ TOMOILBIO
CHUCTEMBbI JINHEWHBIX YPaBHEHUM

23

Pemenue npuknaaHbIX 3a/1a4 ¢ TOMOILBIO
CHUCTEMbI JINHEWHBIX YPaBHEHUI

24

Konrtponbnas padora: "PannonanbHble
ypaBHEHUS U HepaBeHCTBA. CHCTEMBI
JIMHENHBIX ypaBHEHU"

25

@ynknus, crnocoOsl 3a1aHus QYHKITUH.
B3aumuo obpatusie ¢pynkiuu. Komnosunus

byHKIMiA

26

I'paduk pyHKIMN. DIeMEHTapHbIE
npeodpa3oBaHus TpauKOB ()yHKIIHIA

27

Ob6nactb onpeaesieHUs] 1 MHOXECTBO
3HayeHud ¢pyHkuuu. Hynu ¢pyHkumu.
[TpoMexxyTKH 3HaK HOCTOSTHCTBA

28

UéETHble 1 HEUETHBIE (YHKIUH.
[Tepuoanueckue pyHkmuu. [IpoMexyTku
MOHOTOHHOCTH ()YHKITUH

29

MakcuMyMbl U MUHUMYMBbI ()yHKLIIH.
Haubonpliee 1 HauMeHbIIIee 3HAYEHUE
(GYHKIIMM Ha IPOMEKYTKE

30

JIuneiiHas, KBapaTU4Has U 1poOHO-
TUHEHHas QyHKIUU

31

DNIeMEHTapHOE UCCIEA0BAHUE U
nocTpoeHue rpaukoB 3TuxX GyHKUIUN




DJIeMEHTApHOE UCCIEA0BAHUE U

32 MOCTpOeHHE rpapKOB 3TUX (PYHKIIMIA

33 Crenens ¢ 1enbIM nokaszarenaeM. bunom
HeroToHa

34 Crenens ¢ 1enbIM nokasarenaeM. bunom
HeroToHa
CrenenHas GyHKIUS C HATYpaTbHBIM U

35 LEeJIBIM ToKasareneM. E€ cBoiicTBa n
rpaduxk

36 Kontponbhas pabota: "CreneHHas
¢yskmus. E€ coiictBa u rpadux”

37 ApudmeTrnueckuii KOpeHb HATYpaIbHOMN
CTETIEHH U €TI0 CBOMCTBA

38 ApudmeTruecKkuii KOpeHb HATypaJIbHOM
CTEIEHU U €r0 CBOMCTBA

39 [IpeoOpa3oBaHus YKCIOBBIX BhIpaXKEHHIH,
coJiepKallluX CTENEHU U KOPHU

40 [IpeoOpa3oBaHs YHCIOBBIX BhIpaXKEHUIH,
coJiepKallluX CTENEHN U KOPHU

41 [IpeoOpa3oBaHus YHCIIOBBIX BhIpaXKEHHH,
CoJiepKallluX CTENEHU U KOPHU
Wppaunonanbuble ypaBHeHHs. OCHOBHbBIE

42 METO/IbI PEIICHUSI UPPALIMOHATBHBIX
YpaBHEHU
Wppanmnonanbueie ypaBHeHUs1. OCHOBHBIE

43 METO/Ibl PEIICHUS UPPALIMOHATBHBIX

YpaBHEHUI




Wppaunonanbuble ypaBHeHMs. OCHOBHbBIE

44 METO/IbI peIeHUs] UPPALMOHATIBHBIX
YpaBHEHUI

45 PaBHOCHIIBHBIE TEPEXO/IbI B PEIIEHUN
MppanOHATBHBIX YPaBHEHUH

46 PaBHOCHIIBHBIE IEPEXO/IbI B PEIIEHUN
MppaIOHATBHBIX YPaBHEHUH

47 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIIEHUN
MppaOHATBHBIX YPaBHEHUH

48 PaBHOCHIIBHBIE TIEPEXO/IbI B PEIIEHUN
MppaoOHATBHBIX YPaBHEHUH
CgoiicTBa 1 rpaduK KOpHS N-0¥ CTENIEHU

49 Kak (QYHKIIUU OOpaTHOW CTETICHU C
HaTypaJIbHBIM ITOKa3aTesIeM
CoiicTBa 1 rpad K KOpHs N-0i CTENCHH

50 KaK (yHKLIUU OOpaTHOM CTENEeHHU C
HaTypaJIbHBIM [10Ka3aTesIeM
KontponsHas padota: "CBoiicTBa u rpapuk

51 KOpHs N-oif crenienn. MpparnmonaibHbIe
ypaBHEHUS"

59 CreneHb ¢ pallMOHAIbHBIM [TOKa3aTeIeM U
€€ CBOMCTBa

53 CreneHb ¢ pallMOHAJIbHBIM ITOKa3aTeIeM U
e€ CBOMCTBa

54 CreneHb ¢ pallMOHAJIbHBIM I10Ka3aTeIeM U
€€ CBOMCTBa

55 [okazaTtenbHas QyHKIHUS, €€ CBOHCTBA U




rpaduk

Hcnonb3oBanue rpaduka QyHKINN 7151

56 . 1
peleHus ypaBHEHUH

57 Hcnonp3oBanue rpaduka GyHKIUH s 1
peleHus ypaBHEHU N
IloxasarenbHble ypaBHEHUs. OCHOBHBIE

y

58 METO/Ibl PEIICHHS TOKA3aTEeIbHBIX 1
YpaBHEHUI
IToka3zatenbHble ypaBHeHUs1. OCHOBHBIE

59 METO/Ibl PEIICHUS TOKA3aTeIbHBIX 1
YpaBHEHUI
[TokazatenbHble ypaBHeHUA. OCHOBHBIE

60 METO/BI PEIICHUS TTOKa3aTeIbHbBIX 1
YPaBHEHUMU

61 KonTponbhas paborta: "IlokazatenbHas 1
¢ynxus. [okasarenbHble ypaBHEeHHs"

62 Jlorapudwm uucna. CoiicTBa jorapudpma 1

63 Jlorapudwm gucna. CoiicTa jorapugpma 1

64 Jlorapudm uncna. CoiicTBa Jorapudma 1

65 JlecaTHUHBIE U HATypaJbHbIE JJOTapU(pMBbI 1

66 ECATUYHBIC ¥ HATYypalIbHbIC Torapu(MbI 1

TY

67 [IpeoOpa3oBaHue BBIpaKEHUH, COAECPIKALIIX 1
norapuMsl

68 [IpeoOpazoBaHue BBIpaKEHUH, COACPIKAIIIX 1
norapuMel

69 [IpeoOpa3oBanue BBIpAKEHUH, COMEPIKAIIIX 1

norapuMsl




Jlorapudmuueckas yHKIHs, €€ CBOMCTBA U

70 rpaduk

71 Jlorapudmuueckas GyHKIHs, €€ CBOMCTBA U
rpaduk

79 Hcnonb3oBanue rpadpuka GyHKIUM Ui
pelleHUs] ypaBHEHU N

73 Hcnonb3oBanue rpaduka GyHKIUM s
pelIeHNs] ypaBHEHUI
Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE

74 METO/Ibl PEIICHHS JIOTapUPMUUECKHIX
YpaBHEHUI
Jlorapudmudeckue ypaBHeHHSI. OCHOBHBIC

75 METO/BI peIIeHUS JTorapu(hMUIECKIX
YPaBHEHUMU
Jlorapupmuueckue ypaBHeHusi. OCHOBHbIE

76 METO/bI peIeHUs JTorapupMUIecKuX
YpaBHEHUI

77 PaBHOCHIIBHBIE IEPEXO/IbI B PEIIEHUN
norapu(p)MUYECKUX ypaBHEHHH

78 PaBHOCHIIBHBIE TIEPEXO/IbI B PEIICHUN
norapu(p)MUYECKUX ypaBHEHHH

29 Kontponbhas pabdota: "Jlorapudpmudeckas
¢bynkuust. Jlorapupmuyeckue ypaBHeHUs"

80 Cunyc, KOCHHYC, TAHT€HC U KOTAaHT€HC
YHCJIOBOTO apryMeHTa

81 Cunyc, KOCHHYC, TAHT€HC U KOTAHT€HC

YHUCJIOBOTO apryMeHTa




ApKCHHYC, apKKOCUHYC U apKTaHI'€HC

82 1
YHCIIOBOTO apryMeHTa

83 ApPKCUHYC, apKKOCUHYC U apKTaHT€HC 1
YHCIIOBOTO apryMeHTa
TpuronomeTpuueckast OKpy>KHOCTb,

84 onpeiesIeHUe TPUTOHOMETPUUYECKHIX 1
(GyHKIIMI YUCTIOBOTO apryMeHTa
TpuronomeTpuueckast OKpy>KHOCTb,

85 OTIpeIeJICHUE TPUTOHOMETPHYECKUX 1
(GYHKIMI YHUCTIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUIECKHE (DOPMYIIBI 1

87 OcCHOBHBIE TPUTOHOMETPUUYECKHUE (POPMYIIBI 1

88 OcHOBHBIE TPUTOHOMETpUYECKHE (HOPMYIIBI 1

89 OCHOBHbBIE TPUTOHOMETPUUECKHE (hOPMYJIBI 1

90 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX 1
BBIPAKECHUN

o1 IIpeoOpa3oBaHrEe TPUTOHOMETPUUYECKHUX 1
BBIPAKCHUUN

92 [IpeoOpazoBaHuEe TPUTOHOMETPHUECKUX 1
BBIPAKCHUN

03 IIpeoOpazoBaHue TPUTOHOMETPHUECKUX 1
BBIPAKECHUHN

94 Pelienue TpUroHoMeTpUUECKUX ypaBHEHUI 1

95 Pemenne TpuroHoMeTpU4ECKUX ypaBHEHUI 1

96 Pemenne TpuroHoMeTpUYECKUX YPaBHEHU 1

97 Pemenne TpUroHOMeTpUYECKUX ypaBHEHUN 1




98

Penienre TpUroHOMETPUYECKUX YPaBHEHUI

99 Pemenne TpUrOHOMETPHUECKHUX YPAaBHEHHIHA

100 Pemenne TpuroHoMeTpUYECKUX ypaBHCHUI
KonTponbhas pabora:

101 "TpUroHOMETPUYECKHE BBIPAKEHUS U
TPUTOHOMETPUYECKHE ypaBHEHUA"
[TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS

102 nocienoBaTeabHOCTeH. MeTon
MaTeMaTHYeCKOM WHIYKIINH
MOHOTOHHBIE U OTPAaHUYCHHBIC

103 nocienoBatenbHOCTU. McTOpus ananuza
0ECKOHEYHO MaJIbIX

104 ApudmeTrueckas mporpeccus

105 ['eomeTpuueckas nporpeccus

106 Bbeckoneuno yObIBaromas reoMeTpudeckast
nporpeccus

107 CyMMa GeCKOHEYHO yObIBAIOIIEH
reOMETPUUECKON IIPOTPECCUU

108 JIMHEHBIN ¥ SKCIIOHEHIUAIIBHBINA POCT.
Yucno e. Dopmyna CIOKHBIX MPOLIEHTOB

109 JIMHEHbIN ¥ SKCIIOHEHIUAIIBHBINA POCT.
Yucno e. opmyna CI0XKHBIX MPOLEHTOB

110 Hcnonb3oBaHue MpoOrpeccuu AJisl PeieHus
peanbHBIX 3a/1a4 MPUKIAJHOTO XapaKkTepa

111 Konrtponbnas pabora:
"IlocnenoBaTeIbHOCTH U MpOrpeccuu’

112 HenpepsiBHbIE (GYyHKINMN U UX CBOMCTBA




Touka pa3pbiBa. ACUMIITOTHI TpauKOB

113 .
byHKIMiA

114 CpoiicTBa (PyHKIIMI HEMPEPHIBHBIX HA
OTpe3Ke

115 CpoiicTBa (yHKIMI HEMPEPHIBHBIX HA
OTpe3Ke

116 MeToz MHTEPBAJIOB VISl PELICHUS
HEPaBEHCTB

117 MeTon MHTEPBAJIOB VISl PELICHUS
HEPaBEHCTB

118 MeTon MHTEPBAJIOB Ul PELICHUS
HEPaBEHCTB

119 [IprMeHeHne CBOMCTB HENPEPHIBHBIX
GbyHKUMN U peleHus 3a1a4

120 [IpuMeHeHNe CBOMCTB HEMPEPHIBHBIX
GbyHKUMN I peleHus 3a1a4

121 [lepBas u Bropas npou3BoAHbIE (YHKIIUU

122 OnpeneneHI/Iue, reOMETPUUYECKHI CMBICT
IIPOU3BOTHOM

123 OnpeneneHI/Ive, (bu3UYECKUN CMBICTT
IIPOU3BOTHOM

124 VYpaBHeHUE KacaTeJIbHOU K IrpauKy
byHKIIUN

125 VYpaBHeHUE KacaTeJbHOU K rpauKy
byHKIIUN

126 [TpousBoaHbIE NIEMEHTAPHBIX QYHKIIHI

127 [Tpoun3BoHbIE 37I€MEHTAPHBIX (PYHKIIUH




[IpousBonHast CyMMBI, IPOU3BEACHUS,

128 YaCTHOTO U KOMIO3UIINH () YHKIIHIA 1
129 [TpousBoaHAast CYMMBI, TPOU3BEICHUS, 1
YaCTHOT'O U KOMIO3UIINH () YHKIIHIA
130 [TpousBoaHAast CYMMBI, TPOU3BEICHUS, 1
YaCTHOT'O U KOMIO3UIINH ()YHKIIHIA
131 Kontponbnas padora: "IIpousBognas” 1 1
132 [ToBTopenue, 0600IICHIE, CHCTEMATH3AIUS 1
3HaHui: "YpaBHeHud"
133 [ToBTOpenue, 0600IICHIE, CHCTEMATH3AIUS 1
3HaHui: "OyHkunn"
134 HToroBas KOHTposIbHAsE paboTa 1 1
135 Hrorosas koHTposbHas paboTa 1
136 HOBTOPGHHG, 000011IeH1Ee, CHCTEMAaTH3AIAS 1
3HaHUU
OBIIEE KOJIMYECTBO YACOB I1O 136 10

[NPOTPAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KontposbHbie

Bcero
padoTsI

IIpakTnyeckue
padoThI

Jlara
U3YyUYeHU
|

DJIeKTPOHHbIE
nugposbie
oOpa3oBaTejibHbIE

pecypcsl

[IpuMeHeHne TpoU3BOIHON K
UCCIIeJOBaHUIO (PYHKIMIT Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

[IprMeHeHHE POU3BOIHOM K
HCCIIeIOBAaHUIO (DYHKIMI Ha
MOHOTOHHOCTH U 3KCTpeMYMI>I

[IpumeHeHre npon3BOIHOM K
UCCIIeI0OBaHUIO QYHKITUI Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

[IpuMeHeHne TpoU3BOIHON K
UCCIIEJOBaHUIO (PYHKIMI Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

[IpruMmenenune npou3BOIHON K
HCCIIeIOBaHUIO (DYHKIMI Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

[IpuMeHeHne TpOU3BOIHOM K
UCCIIeI0OBAaHUIO QYHKITUI Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

Haxoxnenue HaubonbLero u

HaAaNMMCHBIICTO 3HAYCHU A HereprBHOﬁ

GyHKLIMU Ha OTpe3Ke

Haxoxnenue HaHOOJIBIIIETO U




HAaMMEHBUIET0 3Ha4€HUsI HENPEPBIBHOMN
GyHKIUY HAa OTpe3Ke

HaxoxneHue HanOoIbIIETO U
HaMMEHBIIIETO 3HaUYEHUS HEIPEPHIBHON
(GyHKLIMU Ha OTpe3Ke

10

HaxoxneHre HanOoIbIIero u
HaVMEHBUIETO 3HaYEHUS HENPEPBIBHON
(GyHKIIMM Ha OTpe3Ke

11

Haxoxnenne HanboIbIIero u
HaWMEHBIIETO 3HAUEHUS HEPEPHIBHOU
(GYHKIIUN Ha OTpE3Ke

12

Haxoxaenue HanOoIbIIETO U
HaMMEHBIIIETO 3HaUYCHUS HETPEPHIBHON
(GyHKLIMK Ha OTpe3Ke

13

[IpuMeHeHre TpoOn3BOIHOM IS
HaAXO0XIACHUS HaI/IJ'IyllHIGFO pCHIGHI/Ifl B
MPUKJIAIHBIX 33a/1a4ax

14

[IpuMeHeHune nponu3BOIHON AJIs
HAXO0XJCHUS HAUITYUIlIEero PeIIeHUs B
IPUKJIAIHBIX 3a7a4ax

15

[Ipumenenune npou3BOIHON s
ONpeIETICHHS] CKOPOCTU U YCKOPEHUS
npoiiecca, 3aJaHHOTO POPMYIION UK
rpauxom

16

[IpumeHenue nponu3BOIHOMN AJIs
OIIPEIEIIEHNSI CKOPOCTH U YCKOPEHHUS
npoiiecca, 3alaHHOro GopMyJIoH HIn
rpagukomM




17

Komnozumus GyHkimii

18 Kommozumus ¢pyHKInii

19 Kommosunwms ¢yHKIui

20 FGOMeTpI/I‘leCIfI/Ie o0pa3bl ypaBHEHUH Ha
KOOPJIMHATHOMN IJIOCKOCTH

21 FGOMeTpI/I‘leCIfI/Ie 00pa3bl ypaBHEHUH Ha
KOOPJAMHATHOMN IJIOCKOCTH

99 KoHTtposnbHas padoTa: "HccnenoBanue
(GyHKLIMN C TOMOIIBIO TPOU3BOAHON"

93 ITepBooOpazHasi, OCHOBHOE CBOMCTBO
epBOOOpa3HbIX

24 ITepBooOpa3HbIe 3IEMEHTAPHBIX (YHKIIHI.
[IpaBuia HaxoXI€HUS TIEPBOOOPA3HBIX

o5 [lepBooOpa3HbIe IeMEHTAPHBIX (PYHKIIH.
[IpaBuia HaxoXA€HUSI IEPBOOOPA3HBIX

26 WuTerpain. I'eoMeTpuyecKnii CMBbICIT
MHTETpaia

97 Brruucnenne onpenenéHHOro nHTerpaina
no ¢popmyne Herorona-JleiiOHuma

28 Brruucnenne onpenenéHHOro nHTerpaina
no ¢popmyne Herorona-JleliOHuma

29 [IpumeneHne nHTETpANA JUTSI HAXOXKICHHS
IUIOINAACH TIOCKUX QUTYp

30 [Ipumenenne nHTETpANA JUTSI HAXOXKICHHS
00BbEMOB reOMETPUIECKHUX TEIl

31 [Tpumeps! perenuii mud hepeHIranTbHbIX

YPaBHEHUU




[Ipumeps! permenuii ud hepeHnranTbHbIX

32 .
ypaBHEHHIA
MareMaTHuecKkoe MOACTUPOBAHIE

33 peanbHbBIX MPOLIECCOB C MOMOIIBIO
¢ depeHIanbHbIX YpaBHEHUN

34 KoHnTtponbsHas padoTa: "[lepBooOpazHas u
uHTerpan”

35 Tpuronomerpudeckue QyHKIUH, UX
CBOIiCTBa 1 rpaduku

36 Tpuronomerpuueckue GyHKIUH, UX
CBOIiCTBa U rpaduku

37 Tpuronomerpuieckue QyHKIUH, UX
CBOIiCTBa U rpaduku

38 TpuronomeTprueckune QyHKIHN, HX
CBOIiCTBa ¥ rpaduku

39 TpuronomeTpuueckue QyHKIHN, HX
CBOIiCTBa U rpaduku
OT60p KOpHEHN TPUTOHOMETPUUECKUX

40 YPaBHEHHH € TOMOLIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTHU
OT160p KOpHEH TPUTOHOMETPHUYECKUX

41 YPaBHEHHI C MOMOIIBIO
TPUTOHOMETPUIECKONW OKPYKHOCTH
OT60p KOpPHEH TPUTOHOMETPUUECKUX

42 YpaBHEHH C MOMOLIbIO
TPUTOHOMETPUIECKON OKPY>KHOCTH

43 OT160p KOpHEH TPUTOHOMETPUIECKUX




YPAaBHEHHUM C IIOMOLIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

Pemenue TpuroHOMeTpUYECKUX

44
HEpaBEHCTB

45 Pemenne TpUroHOMETPUUECKHUX
HEpaBEHCTB

46 Pemenrie TpUroHOMETPUUECKHUX
HEpaBeHCTB

47 Pemenne TpUroHOMETpHUUECKHUX
HEpaBEHCTB
KonTponbuas pabora: "I'paduku

48 TPUTOHOMETPHUIECKUX () YHKITHH.
Tpuronomerpuuecknue HepaBeHcTBa"

49 OCHOBHBIE METO/IbI PETLICHHSI
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEILICHHUSI
NOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IBI PEIICHUS
NOKa3aTeJIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PETLICHHSI
NOKa3aTeJIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PEILICHHSI
Jorapu(pMUIECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI PETLICHHS
Jorapu(pMUYECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEIICHUS

J'IOl"apI/I(bMI/I‘leCKI/IX HCPABCHCTB




OcHOBHbBIC MCTO/IbI PCUICHU

56
Jorapu(pMUYECKUX HEPABEHCTB
57 OCHOBHBIE METO/IbI PEILICHHS
UppalOHAIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHHS
UppalOHAIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEILICHHS
UppalOHAIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/Ibl PEILICHHS
UppalOHAIbHBIX HEPABEHCTB
61 I'padnyeckue MeTOIBI peLICHUS
UppalOHAIbHBIX YPaBHEHUI
62 I'padnyeckue MeTo bl peLIeHUS
UppaIOHAIBHBIX YpaBHEHUH
63 I'padnyeckue MeTOIbI peLICHUS
IIOKA3aTEJIbHBIX YPaBHEHUI
64 I'padmueckre MeTO bl pelIeHus
NOKa3aTeIbHBIX HEPABEHCTB
65 I'padmueckue MeTo B! pelIeHus
Jorapu(pMUYECKIX ypaBHEHUN
66 I'padmueckre MeTo bl pelIeHus
Jorapu()MUIECKIX HEPABCHCTB
67 I'padmueckue MeTo bl pelIeHus
Jorapu)MUIECKIX HEPABEHCTB
I'papmueckre MeTo B! peleHus
68 NOKa3aTeIbHBIX U JIOTapU(PMUIECKUX

YpaBHEHUU




69

I'padnyeckue MeTOIBI peLICHUS
NIOKa3aTeNbHBIX U JIOTapu()MUIECKUX
ypaBHEHUU

70

['pacdrueckue MeTOABI pelIeHHs
MOKa3aTeIbHBIX U JIOTapU(PMUUECKUX
HEPaBEHCTB

71

I'paduueckue meToab! penieHus
NOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
HEPaBEHCTB

72

KonTtponsnas pabota: "UppanuonaibHele,
HoKa3aTeJIbHbIE U JOrapu(pMHUUecKue
HepaBeHCTBA"

73

KommnekcHele uncia. Anredpandeckas u
TpUTrOHOMETpUUECcKas (popMbl 3anucu
KOMILIEKCHOT'O YKCJIa

74

KommnekcHble uncna. Anrebpandeckas u
TpUrOHOMEeTpUYecKas (popmbl 3anucu
KOMITJIEKCHOTO YHCIIa

75

Apudmernueckue onepamum ¢
KOMITJIEKCHBIMH YHCIIAMU

76

Apudmernueckue onepamum ¢
KOMIIJIEKCHBIMHU YHCIIAMHU

77

I/I306pa>I<eHHe KOMIIJICKCHBIX YHCCJI Ha
KOOpHHHaTHOﬁ IIJIOCKOCTHU

78

N3ob6paxkeHne KOMIUIEKCHBIX YUCEI Ha
KOOPJAMHATHOM MIOCKOCTH

79

®opmyna Myaspa. Kopau n-oii ctenenu
U3 KOMIUIEKCHOT'O YHCiIa




®opmyna Myaspa. KopHau n-oii ctenenu

80 U3 KOMIUIEKCHOTO YHCIa
[IpuMeHeHNE KOMIUIEKCHBIX YHCEIT AJIst

81 pereHust GU3NISCKUX U TEOMETPHUCCKUX
3a1a4y

82 KoHnTtpomnbHas padoTta: "KoMruiekcHbie
yycna"

83 HatypanbHble u 11e7161e yncia

84 HatypanbHsle u 1ies1ble uncia

85 [IpuMmeHeHNe MPU3HAKOB JCITUMOCTH
HEJBIX YUCEeT

86 [IpuMmeHeHne MPU3HAKOB JEITUMOCTH
LEJBIX YUCeT

87 [IpuMmeHeHne NPU3HAKOB JEIUMOCTH
nensix yncell: HOJ u HOK

88 [IpuMmeHeHNe MPU3HAKOB JEIUMOCTH
nensix uncell: HOJl u HOK

89 [IpumeHeHne NPU3HAKOB JEIUMOCTH
HEJBIX YUCEN: OCTATKH 10 MOJIYJIIO

90 [IpumeHeHNe MPU3HAKOB JEIUMOCTH
HEJBIX YUCEN: OCTATKH 110 MOJYJIIO
[IpumeHeHne NPU3HAKOB JEIUMOCTH

91 HesbX yucen: anroput™ EBknuga st
pelIeHHs 3a/1a4 B IEJIbIX YHCIIaX

92 KoHnTtponbsHas padoTta: "Teopus menbix
yucen"

93 CucteMa U COBOKYITHOCTh YPaBHEHHUH.




PaBHOCHUIBLHBIC CUCTEMEBI M CUCTEMBI-
CICACTBUA

CucreMa u COBOKYITHOCTb YPaBHEHHUH.
94 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CIIEJICTBUS

OcCHOBHBIE METO/JbI PCHICHUA CUCTEM U

95
COBOKYITHOCTEH pallOHaJbHBIX YPaBHEHHM

OCHOBHBIE METO/IBI PEIICHHS CUCTEM U
96 COBOKYITHOCTEH MppaiMOHAIBHBIX
ypaBHEHUU

OCHOBHBIE METO/IbI PEIICHHS CUCTEM U
97 COBOKYITHOCTEH MOKa3aTeIbHBIX
ypaBHEHUI

OcCHOBHBIE METOJIBI PEIICHUSI CUCTEM U
98 COBOKYITHOCTEH MOKa3aTeIIbHBIX
ypaBHEHUU

OCHOBHBIE METO/IbI PEIICHHUS CUCTEM U
99 COBOKYITHOCTEH JIOTapH(pMHUECKUX
YPaBHEHUU

OCHOBHBIE METO/IbI PEILICHHS CUCTEM U
100 COBOKYIHOCTEH JorapupMHUECKUX
ypaBHEHUU

[IpumeHeHne cucTEM K PEIECHHIO
MaTeMaTHYECKUX 3aJ1a4 U 3a/1a4 U3

101 Pa3IUYHBIX 00JaCTeH HAYKU U PCATBHOM
YKU3HU, HHTEPIIPETALIHS TOTYICHHBIX
pe3yJIbTaTOB

102 [IpuMmeHeHNE CUCTEM K PEILIEHUIO




MaTeMaTHYECKUX 3314 U 3a/1a4 U3
pa3IMYHbIX 00JIaCTe HAyKH U pPeabHOM
YKU3HU, HHTEPIIPETALINS ITOJTYyYEHHBIX
pe3yIbTaTOB

[IpuMeHeHe HEPAaBEHCTB K PEIICHUIO
MaTeMaTU4YeCKUX 3a7a4 U 3a/1a4 U3

103 pa3MYHbIX 00JIACTe HAyKH U peabHOM
KU3HHU, HUHTEPIPETALHs 10JIy4YSHHbIX
pe3yIbTaToB
KonTtponbsHas padoTta: "Cuctemsl

104 paloHaIbHbIX, HPPALIIOHATBEHBIX
NOKa3aTeIbHBIX U JIOTapu(PMUYECKUX
ypaBHEHU"

105 PanunonanbHble ypaBHEHUS C TapaMeTpaMu

106 PannonanbHble HEPaBEHCTBA C
napaMeTpaMu

107 PanmonanbHble cUCTEMBI € TapamMeTpaMu

108 WppanuonanbHble ypaBHEHHS,
HEPaBEHCTBA C NTapaMeTpamMu

109 WppanmonanbHbIe CUCTEMBI C
napaMeTpaMu

110 [loka3zaTenbHbIE YpaBHEHHUS, HEPABEHCTBA
C mapameTpamu

111 [Toka3aTenbHbIE CHCTEMBI C TApaMETPaMH

112 Jlorapudmuueckue ypaBHEHHUS,
HEPaBEHCTBA C MTapaMeTpamMu

113 Jlorapudmudeckne CUCTEMEI C




napaMeTpaMu

114 TpuronomeTpryeckue ypaBHEHUS C
napaMeTpaMu

115 TpuroHomeTpuiecKkrue HEpaBeHCTBA C
napaMeTpaMu

116 TpHUroHomMeTprYeCcKue CUCTEMBI C
napaMeTpamMu

[ToctpoeHue u ucciaegoBaHue
117 MaTE€MaTUYECKUX MOJIETIEN peasIbHbIX
CUTYyaIlMi C IOMOUIBI0 YPABHEHUH C

napameTpamMu

[TocTpoenue u ucciegoBaHne
118 MAaTCMATHYCCKHUX MOIICJIGI?I peaJIBHBIX
CUTyalluii C TOMOILBIO CUCTEM YPaBHEHUM

C TTapaMeTpamMu

[ToctpoeHue u uccinegoBanue
119 MaTEeMaTHYECKUX MOJIEJIEH peabHbIX
CUTyalui ¢ TOMOIIBIO CUCTEM YPABHEHUM

C mapameTpamu

120 KonTponbras pabora: "3amauu ¢
napameTpamu"

121 [ToBTOpenue, 06001ICHNE,
cucremMaTu3alnus 3HaHui: "YpaBHeHus"

122 [ToBTOpenwue, 060061IICHNE,
cucteMatuzanus 3HaHui: "YpaBHeHus"

[ToBTOpenwue, 060061IICHNE,
123 cHucTeMaTHu3als 3HaHui: "Y paBHCHHS.
Cucrembl ypaBHEeHUN"




[ToBTOpenue, 060061ICHNE,

124
cucremartuzanus 3HaHui: "HepaBenctsa"

125 [ToBTOpenwue, 060061ICHNE,
cucteMartusanus 3Hanui: "HepaBenctra"

126 [ToBTOpenue, 060061ICHNE,
cucteMartu3anus 3Hanui: "HepaBenctra"
[ToBTOpenue, 06006IIEeHNE,

127 cuctematu3anus 3HaHui: "[IponsBogHas u
e€ npuMeHeHue"
[ToBTOpEeHue, 0600IICHNE,

128 cuctemaTusanus 3Hanui: "[IponsBoanas u
e€ npuMeHeHue"
[ToBTOpenue, o6o0IICHNUE,

129 cucremartuzanus 3HaHui: "IlponsBoanas u
e€ npumeHeHue"
[ToBTOpenue, 06001IEHNE,

130 cucrteMmaTu3anus 3HaHui: "MHTETpan u ero
npuMeHeHue"

131 [ToBTOpEeHue, 0600IICHNE,
cuctemartu3zanus 3HaHuM: "OyHkuun"

132 [ToBTOpEeHue, 06001ICHNE,
cucremaruszanus 3HaHuM: "OyHkurn"

133 [ToBTOpenwue, o6o0IICHNUE,
cucremaruzanus 3HaHuM: "OyHkuun"

134 Hrorosas koHTposIbHAS paboTa

135 Htorosast KOHTpoOJIbHAs paboTa

136 [ToBTOpenue, 060061ICHNE,




cHUCcTeEMaTHU3alus 3HaAaHUHN

OBIIEE KOJIMYECTBO YACOB I1O
[NPOT'PAMME

136
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YYEBHO-METOJANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI IUVISA YHEHUKA

METOOAUYECKHUE MATEPHUAJIbBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

NUHTEPHET
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