MHWHUCTEPCTBO IMNPOCBEUEHUSI POCCUNCKOM ®EJEPALIMA
Munncrepcrso odpazoBanus u nayku Ilepmekoro kpas
Ynpasaenue obpasoanusi aamuaucTpaunn KoCHHCKOro MyHHIMNAILHOTO
OKpyra

MBOY "Kocunckas COLI"

PACCMOTPEHO COI'’TACOBAHO
PykoBoaurens [IIMO 3aMecTHTeNb AUPEKTOpa 4 ; g8
yuuTenei 1o yueOHOI yacTu '
MaTeMaTHYECKOTO U / \"j\f - 3A%;Bae3a HH.
€CTEeCTBEHHO- HAYYHOTO Mojiiin BA. TIpHKazNE235°0]1 ot «29»
IIHKIIa 7 IMpukas No225-OJ] ot «29»  aBryera 2023r.

/ asrycra 2023 .

Ocranuna E.H.
IIpotokon Ne3 ot «29»
asrycra 2023 r.

PABOYAS IPOTPAMMA
(ID 1368445)

yueOHOro npeamera «A/redpa 1 HAYAIa MATEMATHYECKOr0 AHA/IH3A.
Yrayod/eHHblii ypoBeHb»

Juist odyuarouuxcst 10 — 11 kmaccos

Koeca2023




MHUHUCTEPCTBO MPOCBEIEHUA POCCUMCKON ®EJEPAILIUA
MunucrepcTBo o0pazoBanus U Hayku Ilepmckoro kpas
Ynpasiienue o0pazoBanus aiMUHUCTPALINHY KOCHHCKOr0 MyHHMIIMIIAJIbHOT O

OKpyra

MBOY "Kocunckag COHI"

PACCMOTPEHO COI'JTACOBAHO YTBEPX/JIEHO
PykoBogurens IIMO 3amecTtutenb qupekropa  Jupekrtop
yUHTENIEH 1o yueOHOM yacTu

MaTEMaTH4YCCKOI'o 1 KapaBaeBa H.H.

€CTECTBECHHO- HAYYHOI'O Mouna E.A. ITpuxaz Ne225-O/] ot «29»

UKJIa Mpnkas Ne225-OJ] oT «29» ~ aBrycra 2023
aprycrta 2023 .

Ocrannna E.H.
[Tpotokos Ne3 ot «29»
aprycra 2023 .

PABOYAS IIPOTPAMMA
(ID 1368445)

yueOHOro npeaMera «AJiredpa u Ha4ajIa MaTeMaTHYECKOr0 aHAJIU3A.
Yri1y0JieHHbIH YPOBEHb)

s ooygaromuxcs 10 — 11 kmaccon

Koca2023



HOACHUTEJIBHASA 3AIIMCKA

VYueOHbIil Kypc «Anredpa W Haualla MaTEeMaTUYECKOTO aHallu3a» SBIISICTCS
OJIHUM U3 HauboJjiee 3HAYMMBIX B MpPOrpamMMe CpeaHero oOIiiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuMBAET MHCTPYMEHTAIbHYIO 0azy i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYroil CTOpOHBI, PopMHUpYET
JIOTUYEeCKOe M aOCTPAKTHOE MBIIUICHHE 00y4alolUXCsl HA YPOBHE, HEOOXOAUMOM
JUIS OCBOCHUST MH(DOPMATHUKH, OOIIECTBO3HAHUS, UICTOPUU, CIOBECHOCTU U JAPYTUX
aucIMIUIMH. B paMkax naHHoro ydeOHOro kKypca oOydarolivecsi OBIIaJl€eBaloOT
YHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOM HayKd, KOTopas (OpMyIHpyeT CBOU
JOCTH)KEHUSI B MAaTEMaTUUECKOU (popme.

VY4eOHbIll Kypc anreOpbl M Hayal MaTEeMaTHYECKOTO aHajau3a 3aKjaJblBacT
OCHOBY Il YCHEIIHOTO OBJIAJICHUS 3aKOHAMHU (U3HUKH, XUMHUHU, OHOJIOTHH,
MOHUMAaHUsI OCHOBHBIX TEHJICHIINI Pa3BUTHUS SYKOHOMHUKH U OOIIECTBEHHOM KU3HH,
MO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX ITM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOIB30BaTh WX JUIS JajJbHEUIEro oOpa3oBaHHS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi oBiajicHME aOCTPAKTHBIMU M JIOTHYECKH
CTPOTMMH KOHCTPYKLIMSIMH anreOpbl MU MaTeMaTHYecKOTO aHaiu3a pa3BUBAET
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JI0Ka3bIBAThH
YTBEPKACHUS C TMOMOIIBI0 MHAYKIMH U pacCykaaTh JAEAYKTUBHO, UCIIOJIb30BATh
000011IeHNe W KOHKpETH3allhlo, a0CTparupoBaHHEe U aHAJIOTHIo, (opMuUpyer
KpEaTUBHOE U KPUTUUYECKOE MBILLJIEHUE.

B xone usydyenus yyeOHOro Kypca «Anrebpa M Hadajga MaTeMaTUYECKOTO
aHanu3a» OoOydYarolluecs IMOJY4YaroT HOBBIM OMNBIT PELICHHS MPUKIAJAHBIX 3a7ad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUUYECKUX MOJIENIEH pealbHbIX CHUTYallUil,
UHTEpPOpPETAMA  MOJYYEHHBIX  pPEIICHUH, 3HAKOMATCS C  MOpUMEPAMU
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJE, HAyKe U HUCKYCCTBE, C
BBIJJAIOIIUMUCS MATEMATUYECKUMU OTKPBITUSIMUA U UX aBTOPaMHU.

VY4eOHbIli Kypc 00JajaeT 3HAYMTEIBbHBIM BOCIUTATEIBHBIM IMOTEHIIUATIOM,
KOTOpPBIN peanu3yeTcsi Kak uepe3 YYeOHBbIH MaTepuall, CHOCOOCTBYIOIINI
(GbopMHUPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
NEATENIbHOCTH, TpeOyolell MNpOJOKUTENBHON  KOHUEHTPAlMM  BHUMAaHMUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 33 IOJYyYECHHBIH
pe3yibTar.

B ocHoBe Meromukm oOOydeHHs] anreOpe W HadajlaM MaTeMaTHYeCKOTrO
aHaIM3a JISKUT JCSATEIHbHOCTHBIN MPUHITAIT O0yYeHUS.

B crpykrype yueOHOro kypca «Anredbpa ¥ Haudajla MaTeMaTHYECKOIo
aHaJM3a» BBIICIICHBI CIEAYIOUIUE COJIepKATEeIbHO-MEeTouYecKue auHuu: «Hucna
U BbIUUCIeHUs», «OyHKIUU U rpadukn», «YpaBHEHUSI U HEpaBeHCTBa», «Hauana



MaTeMaTHYeCKOro aHanmu3a», «MHOXecTBa © JOTruka». Bce OCHOBHEBIE
COJICPKATEIbHO-METOAMUECKAE JIMHUM HM3Yy4YaloTCs Ha TMPOTSHKEHUU JBYX JIET
o0ydyeHUs Ha YpPOBHE CpEIHEro oO0miero oOpa3oBaHUs, €CTECTBEHHO JOTMOJHSS
ApYr Apyra U MOCTENEHHO HACHIAsACh HOBBIMH TEMaMHU U pasznenamu. JlaHHBIN
y4eOHBI KypC SBISCTCS HWHTETPATHBHBIM, IOCKOJIBKY OOBEAWHSAET B cede
COJIEp)KaHUE HECKOJNbKUX MaTeMaTHYeCKUX MUCHUIUIMH, TakKuX Kak anrebpa,
TPUTOHOMETPHS, MaTEeMAaTUYECKUN aHallu3, TEOPHS MHOXECTB, MaTeMaTHYecKas
noruka u apyrue. Ilo mepe Toro kak oOydaromiyecs OBIaJeBalOT BcE Oolee
IMIUPOKUM MaTEeMaTHYECKUM anmnapaToM, y HUX MOCIEA0BATEIHHO (GOPMUPYETCS H
COBEPIICHCTBYETCSI yYMEHHE CTPOUTh MaTEMaTHUECKYI0 MOJENb peaabHOU
CUTYaIlH, IPUMEHSTH 3HAHUS, MMOTYYCHHBIC TIPU W3YYCHUH Y4eOHOTO Kypca, AJis
pEIIeHUsI CaMOCTOSTEIHHO CPOPMYITUPOBAHHON MaTeMaTHUECKON 3a7auu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxxarenbHO-MeTOMYeCKas: JTHHUS «Uuclia W BBIYMCICHUS» 3aBepIIacT
(GopMupoBaHUE HABBIKOB HCIIOJIH30BAHMS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4aTo Ha YPOBHE OCHOBHOTO 001Iero oopazosanusi. Ha ypoBHe cpeanero ooiiero
oOpa3oBanuss oco0oe BHUMaHHE yAensercs (HOPMHPOBAHHIO  HABBIKOB
palMOHANBHBIX BBIUMCIICHUN, BKIIOYAIOIINX B CeOs HMCIONTB30BAHUE DPA3IAYHBIX
dopM 3amucu YWcIa, YMEHHE JelaTh NPUKUIKY, BBIOIHATH MPHOIMKEHHBIC
BBIUUCIICHUS, OIEHUBATh YHCIIOBBIC BBIPAKCHHS, padOTaTh C MaTeMaTUYCCKHMHU
KOHCTaHTaMH. 3HAKOMBIE OOYYarOIMMCS MHOXECTBA HATYpPaJIbHBIX, IEJBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHCENl  JIOTIOJHSIIOTCS  MHOYKECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM U3 OSTUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOWMCTBEHHBIC €My CIEIUPUICCKUE 3aJa4d W OICpaluu: JICIICHHUE HaIelo,
ONEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBIE CBOWCTBA
palMOHANBHBIX M MPPAIMOHAIBHBIX YUCEN, apU(PMETHICCKHE OTNEPAIiU, a TaKKe
M3BJICUCHUE KOPHS HATypaIbHON CTENEHHM HAa MHOXKECTBE KOMIUICKCHBIX YHCEIL.
bnaromapss mocnenoBaTeIbHOMY pPACHIMPEHUIO KPyra HCIOJNb3YyEeMbIX YHCENT U
3HaKOMCTBY C BO3MOXHOCTSIMH MX MPUMEHEHMS JJI PEUICHHs PAa3InYHbIX 3a]ad
(GopmMupyeTcsi npeAcTaBIeHUE O €IMHCTBE MATEMaTHUKU KaK HayKd U €€ poilu B
MOCTPOEHUU MOJIEJEeN peasbHOTO MHpa, HIMPOKO HCIOIB3YIOTCS 000O0IIeHHE U
KOHKpETH3alHsl.

JIuaus «YpaBHEHUS U HEPABEHCTBa» pealMu3yeTcsi Ha MPOTSHKEHUU BCETO
oOyueHUs Ha YpOBHE CpEIHEro oOmiero oOpa3oBaHUs, MOCKOJIbKY B KaKIOM
pasgene Ilporpammbl TpeayCMOTPEHO pELICHHE COOTBETCTBYIOIIMX 3anay. B
pe3ynpTaTe OOyd4alolIMecs OBJAJEBAIOT pPa3IMYHBIMM METOJAMU PEIICHUs
palMOHANbHBIX, HMPPALMOHAIBHBIX, [OKa3aTEeIbHBIX, JOrapupMUYECKUX U
TPUTOHOMETPUYECKUX ypaBHEHUH, HEPAaBEHCTB M CHCTEM, a TakkKe 3ajad,
cofepkammx mnapameTpsl. [lomydeHHbIE yMEHHSI MIMPOKO HCHIOIB3YIOTCS MpPH



UCCJEeI0BaHUU (DYHKLIMM ¢ MOMOILIBIO MPOU3BOAHON, NPH PEIICHUH MPUKIATHBIX
3a/1a4y ¥ 3a7a4 Ha HAXOXJCHUE HauOOIBIINX U HAUMMEHbLIUX 3HAYCHUH (PYHKIUU.
JlanHas coneprkarenbHas JUHUS BKIIOYAET B ceOsl Takke popMUpOBaHUE YMEHUM
BBINOJHATh  pacu€Tel 10  QopMynaMm, MpeoOpa3oBaHMs  palUOHAIBHBIX,
WPPALUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUN, a TaKXKE BBIPAKECHUM,
collepKallluX cTerneHu W Jiorapudmbl. brarogaps uzydeHHIo anredpanyeckoro
Marepuajga IPOUCXOAUT  JaJbHEHIIEEe  pa3BUTUE  AITOPUTMHUYECKOTO U
a0CTPaKTHOI'O MBIIUIEHUSI O0Yy4YaroImUXCs, (POPMUPYIOTCS HABBIKU JETyKTUBHBIX
paccykJaeHud, paboTbl €  CHUMBOJBHBIMM  (popmamu,  mpeacTaBiICHUS
3aKOHOMEpPHOCTEN W 3aBUCMMOCTEH B BHJIE PAaBEHCTB M HEpaBEHCTB. Aniredpa
npennaraetr 3(QQPEKTUBHbIE HWHCTPYMEHTHl JJIS pEHIeHUS NPAKTHYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HarjlIsJHO JEMOHCTPUPYET CBOM BO3MOMXHOCTH KaK
A3bIKa HAYKH.

CopepxxarenbHo-MeToAndeckass JuHUSA «DyHKUMM © TpadUKU» TECHO
NEeperieTaeTcsl ¢ JPYruMU JUHUSMU Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aaET MOCIEA0BATENBHOCTh U3YUEHUI MaTepuania. M3ydeHue CTeneHHoi,
NOKa3aTeIbHOM, Torapu(pMUUECKONW U TPUTOHOMETPUUECKUX (PYHKIUHN, UX CBOUCTB
U rpauKOB, UCIOIb30BaHNE (QYHKIMHA AJIsI PEIICHUs 3a/lady U3 JPYTuX y4eOHBIX
IPEAMETOB U PEANBHON KM3HU TECHO CBS3aHO KaK C MATEMAaTUYECKUM aHAJIM30M,
TaK W C pEIICHHEeM YypaBHEHUN U HepaBeHCTB. [Ipu 3Tom OojbIIOe BHHUMaHHE
ynensiercss GOpMHUPOBAHUIO YMEHUS BbIpakaTh (GOpMYyJaMu 3aBUCUMOCTH MEXIY
pa3sTUYHBIMUA BEJTUYMHAMH, HCCIEAOBATh MOJyYeHHbIE (DYHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toil cofep>kaTeabHON JTUHUU HAlleJIeH Ha pa3BUTUE YMEHUM
U HaBbIKOB, IMO3BOJIAIONIMX BBIPAXKATH 3aBUCUMOCTH MEXAY BEJIUYMHAMHU B
pasnmuuHON (opme: aHATMTHYECKOH, rpadudeckoil u cioBecHOW. Ero m3ydeHue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxatenbHass nuHUs «Hadanma maTeMaTHYeCKOTO aHaln3a» MO3BOJSET
CYLIECTBEHHO PACIIMPUTH KPYI KaK MaT€MaTUYECKUX, TaK W MPUKIAAHBIX 3a7ad,
JOCTYTHBIX OOYYaIOUIUMCS, TaK KaK Y HHUX TMOSBISETCS BO3MOXKHOCTb CTPOHTbH
rpa@uKky  CIOXKHBIX (YHKIUNA, OMPENeNsiTh WX HauOONbIINEe W HANMEHBIIHNE
3HAUEHWs, BBIYUCIATH IUIOMAAU (Puryp u oO0BEMBI TeN, HAXOAUTh CKOPOCTH U
YCKOpeHHus IpoueccoB. JlaHHas conepKaTenbHas JIMHUSA OTKPBIBAET HOBBIE
BO3MOKHOCTH ITOCTPOCHHMS MAaTEMAaTHUYECKUX MOJEIEH pEalbHBIX CUTYaluH,
MO3BOJISIET HAXOAWTh HAWIy4llee PENICHWE B MPUKIAJHBIX, B TOM YHUCJE
COLIMAJIBHO-3KOHOMHMUYECKHX, 3aJladyaX. 3HAKOMCTBO ¢ OCHOBAMHU MaTeMaTH4ECKOro
aHalln3a CIOCOOCTBYET pa3BUTHUIO aOCTPakTHOTrO, (HOPMATBHO-JIOTMYECKOTO U
KpEAaTUBHOTO MBbIIUICHUS, (POPMHPOBAHUIO YMEHHUN pacrno3HaBaTh MPOSIBICHUS
3aKOHOB MAaT€MAaTHKU B HayKe, TEXHUKE U UcKyccTBe. OOydaromuecs y3HarKT O



BBIJIAIONIUXCA PE3YyJbTaTaX, MOJYYEHHBIX B XOJ€ Pa3BUTHS MaTEMaTUKU Kak
HayKH, U 00 UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKast JTUHUST «MHOXKECTBa U JIOTHKA) BKIIIOYAET B
ce0si SJIEMEHTHl TEOPHUM MHOXKECTB M MaTEeMaTHYeCKOWl JOoruku. TeopeTuko-
MHOYXECTBEHHBIC MPE/ICTABICHUS MPOHU3BIBAIOT BECh KYpC MKOJIbHOU MaTeMaTUKHU
U TpeajaraloT HamOoJiee YHUBEPCAIbHBIA S3bIK, OOBEIUHSIOIIMNA BCE pa3lieibl
MaTeMaTUKu u €€ TPWIOKEHUN, OHU CBSI3BIBAIOT pPa3HbIE MAaTEeMaTHUYECKHE
JUCHUIUIMHBL W WX MOpWIOXKeHus B eauHoe 1enoe. [loaTomy BaxHO AaTh
BO3MOXKHOCTb OOy4YaronmeMycss TOHMMaTh TEOPETHUKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHOW MaTEMaTHKU U MCIOJIb30BaTh €ro JUIsl BBIPAXKEHUS] CBOMX MBICIICH.
JlpyruM BaKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJEeIyeT NpPHU3HATh
CBOMCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIEHHBIM
OpaBWJiaM  TOCTPOEHUs  JOKAa3aTeabCTB.  3HAKOMCTBO €  DJIEMEHTaMH
MAaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PA3BUTHUIO JIOTHYECKOTO MBIIIJICHUS
o0Oy4aromuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KICHUSI Ha OCHOBE JIOTHYECKHUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yueOHOoM kypce «Anrebpa W Hayajla MaTEMaTUYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOT'0 MOJEIUPOBAHUS, KOTOPHIE MPHU3BAHBI
CIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHUSI MOJENEH pearbHbIX
CUTyalllid, WCCJIENOBAHMUS OSTUX MOJIEJEH C TOMOIIBIO ammapara ainreOpsl U
MaTE€MAaTHYECKOTO aHaJIu3a, WHTEPIPETAlNU TOJYYEHHBIX PpEe3yJIbTaTOB. Takue
3a/1aHus BIUIETEHBI B KAXbIM U3 pa3/iesioB MIPOrpaMMBbl, IOCKOJIBKY BECh MaTE€pUal
y4eOHOro Kypca IIUPOKO HMCHOJB3YeTCs IS pelleHus MPUKIATHBIX 3axad. [lpu
pEIICHUH  peajbHbIX  MPAKTHUYECKUX  3a7ad  oOydallliuecss  Pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HaXOJIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
UCIIOJIB30BaTh  AHAJIOTHIO, 0000IaTh M  KOHKPETH3UPOBATH  IPOOJIEMY.
JlesiTenbHOCTh O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B MPOIIeCcce U3YUEHUS BCEX TeM yueOHOro Kypca «Anredpa u Hayana
MaTeMaTU4YEeCKOI0 aHAIN3a.

Ha w3yuenune yueOHOro kypca «Anrebpa W Havala MaTeMaTHYECKOTO
aHanuza» orBoauTcs 272 4daca: B 10 kinacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 4yaca B HEJENIO).



COAEPXAHUE OBYUYEHUA
10 KVIACC

Yuciaa v BbIYMCICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE IPOOHU, MPOIEHTHI,
OeckoHeuHble mepuoanyeckue apoou. Ilpumenenue apoOGelt M MPOUEHTOB I
peLIeHUs NPUKIAAHBIX 3a1a4 U3 Pa3JIMYHBIX OTPACIIed 3HAHUN U PEAIbHOM KU3HU.

JlecTBuTenbHble uncna. PanuoHanbpHBIE W HUPPALMOHANBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMU  4ucCIaMu.  Moayib
JIEWCTBUTENILHOTO YHUCia U ero cBoicTBa. [IpuOnmxEHHbIE BHIYMCICHUS, TIPaBUIa
OKpYTJICHUS, MPUKUJIKA U OLIEHKA pe3yJbTaTa BEIYUCICHUM.

Crenenp c uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsmed (GopMbI 3aNTUCH IEUCTBUTEIBHBIX YUCEN JJIS PEIICHHS TTPAKTHYECKUX
3a7a4 U MPEJICTABICHUS JaHHbIX.

ApudmeTndeckuii KOpeHb HATYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb € palMOHAJIBLHBIM TIOKa3aTeleM W €€ CBOWCTBA, CTENEHb C
JNEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudgm umcna. CpoiicTBa sorapudma. JlecsTuunble W HaTypalbHbIE
Jorapudmsl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHI€HC YHCJIOBOTO apryMeHTa. ApKCHHYC,
ApKKOCHHYC M ApKTaHI'€HC YUCJIOBOTO apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE TMpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHEHUs. PaBHOCWIbHBIE YypaBHEHHS W YpaBHEHUs-cliecTBUS. HepaBeHCTBO,
pelIeHrne HEpaBeHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LEIBIX U IPOOHO-PAIMOHATIFHBIX YPaBHEHUH U
HEPABECHCTB. MHOro4wiIeHbl OT OJHOW IEpPEMEHHOW. JleneHne MHOrowieHa Ha
MHOIOWIeH ¢ ocratkoM. Teopema be3dy. MHorounensl ¢  LEIbIMU
kod(pdunmenramu. Teopema Buera.

[IpeoGpa3zoBaHs YUCIOBBIX BBIPAKEHUH, COJIEPIKAIINX CTETICHH W KOPHHU.

HppaunonanpHbie YpaBHEHUS. OcHOBHbIE METO/IbI pelLeHus
WPPALHOHAIBHBIX YPaBHECHUM.

[lokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUS] MOKAa3aTeIbHBIX
YPaBHEHHM.

[IpeoGpa3zoBanre BEIPAKECHHM, COACPIKAITUX JOTapU(MBI.

Jlorapudmudeckue YPaBHEHUS. OcHoOBHbIE METOJIbI peleHus
JTorapuMUYECKUX YpaBHEHUH.

OcHOBHBIE TPUTOHOMETPUYECKUE bopmyIbL. [IpeoOpazoBanue
TPUTOHOMETPUUECKUX BbIPAKEHHM. PellleHne TpUroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucteM MHEWHBIX ypaBHEHHUUM. Marpuna CUCTEMBI JIMHEHHBIX
ypaBHeHu. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICT H
CBOMCTBA, BBIYMCIICHUE €r0 3HAYCHMS, IPUMEHECHNUE ONPENEIIUTENS ISl PELICHUs
CUCTEMBl JIMHEMHBIX ypaBHEHWUH. PelieHune NpUKIAAHBIX 3a4a4 C [OMOUIBIO
CUCTEMbl JIMHEWHBIX YypaBHEHUM. lccienoBaHue DOCTPOCHHONW MOZEIU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKMX MOJENIEN pPEaJbHOM CUTyallMd C MOMOIIbIO
YPAaBHEHUN U HEpaBeHCTB. lIpuMeHeHHe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a/lady M 3aJad W3 PA3JIUMYHbIX OOJacTed HAyKH W peaabHOU
KU3ZHHU.

DYyHKIUH U TPaPUKHU

OyHkIMsA, crnocoObl 3amanus (yHKUMU. B3aumHo oOpaTHble (YHKIHH.
Komnosunus ¢yukiuit. I'papuk  dyHkuuu. DieMeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIIHA.

OO6nactp ompenenaeHUs 1 MHOXKECTBO 3HaueHuM ¢yHkuuu. Hynu dyHkumm.
[IpomesxyTku 3HaKONMOCTOSTHCTBA. UETHBIE M HEeU€THBIE QyHKIMU. [lepuoanueckue
dbyakuun. [IpoMeKyTku MOHOTOHHOCTH (PYHKIMH. MakCUMyMbl U MUHHMYMBI
¢ynkiuu. Haubomnpiee 1 HauMeHbllee 3HaUeHHsI PYHKIIUU Ha TIPOMEKYTKE.

JluneitHasi, KBajgpaTU4Hass W JAPOOHO-IMHEHHAs (YHKIMHU. DIIEMEHTapHOEe
UCCJIeIOBaHKE U TTOCTPOCHUE UX IPaPUKOB.

CrenenHas (GyHKIMS ¢ HATypaJdbHBIM U ILI€JIBIM Moka3aTesneM. EE cBoiicTBa u
rpad¢uk. CBoiicTBa W TpaduK KOpPHA N-OM CTeneHH Kak (PyHKIuM oOpaTHOMU
CTEIEHU C HaTYpaJIbHbIM MTOKA3aTEIIEM.

[TokazarenbHass U Jorapudmuyeckas (QyHKIHH, WX CBOWCTBA U TpadUKH.
HcnonszoBanue rpadukoB GyHKIUH 1S pEIICHUS] YpaBHEHUH.

TpuroHomerpuyeckass OKPYKHOCTb, ONPEAECICHUE TPUTOHOMETPUUECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

QOYHKIMOHAJIBHBIE 3aBUCMMOCTH B peajbHBIX IMpolleccax U SBJICHUSX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Havana maTeMaTH4eCKOro aHajamu3a

ITocnnenoBaTeAbHOCTH, CIIOCOOBI 3aJaHMs IOCJIEIOBaTelIbHOCTEH. MeTton
MaTeMaTH4eCKOn WHYKLINH. MoHOTOHHBIE u OTpaHUYCHHbBIC
MIOCJIEOBATENBHOCTH. VICTOpUS BO3HMKHOBEHHS MAaTEMaTUYECKOIO aHAIM3a Kak
aHajau3a 0ECKOHEYHO MaJIbIX.

ApudmeTtnueckas u reomeTpuyecKkas nporpeccuu. beckoHeuHo yObiBaromas
reomerpuueckasi nporpeccusi. Cymma O€CKOHEYHO YyOBIBAIOIIEH T'€OMETPHUUYECKOMN
MpOrpeccuu. JINHENHBIN U 3KCIIOHEHIHAIBHBIN POCT. Yucno e. @opmyiia CIOKHBIX
poLeHTOB. Mcnonb3oBaHWE TMPOrpeccUd JIg pEUIeHUs pealbHbIX —3a]ad
MPUKJIIAJIHOTO XapaKTepa.



HemnpepoiBubie (yHKIMM U ux cBoiicTBa. Touku paspbiBa. ACHUMMOTOTHI
rpadgukoB @yHkiui. CBoilcTBa (YHKUMN HENpephIBHBIX Ha oOTpe3ke. Merton
VHTEPBAJIOB JUI PEUICHHUs HEpaBeHCTB. lIpuMeHeHUE CBOMCTB HENpPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

[lepBas u BTOopas npousBoaHble GyHKuMU. OnpeaeneHue, reOMeTPUIECKUN U
(u3nyuecKuii cMbICT NPOU3BOIHOM. YpaBHEHHE KacaTeNbHOU K rpaduKy (QyHKIHH.

[IpousBoaHBIE  BJIEMEHTAPHBIX  (DYHKIUH. IIpousBogHass  cyMmbl,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMU (PYHKIUH.

MHoxecTBa U JIOTMKA

MHoxecTBO, oOllepalid HaJ MHOXXECTBAMU M HX CBOHMCTBA. Jlnarpammbl
Oiinepa—Benna. IlpuMeHeHHMEe TEOPETHKO-MHOXKECTBEHHOIO —ammapara  Juis
ONMCAaHUS pPEaJbHBIX IIPOLECCOB M SBICHUM, IIPU PELICHUM 3a1ad U3 JAPYrUx
y4eOHBIX TPEIMETOB.

Onpenenenue, Teopema, CBOMCTBO MaTeMaTHYE€CKOTO0 OOBEKTa, CIENICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIE YPABHEHUSI.

11 KJIACC

Yucia v BbIYMCICHUS

Harypanbubie u nenblie uncna. [I[puMeHeHrne MPU3HAKOB JEIUMOCTH LEIBIX
qyuces, HauOonpmui oOmui genutens (ganee — HOJl) m HamMeHslnee oOlee
kpaTtHoe (nanee — HOK), ocratkoB o mojyinto, anroputMa EBkimnaa ams pemeHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmmnekcubie wucna. AnreOpanyeckass W TpPUTOHOMETpHUecKas (OpMBI
3aiCH KOMIUIEKCHOTO YHca. ApHU(PMETHYECKHE OMNepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMILIEKCHBIX YHCEN Ha KOOPAMHATHON TUIOCKOCTH.
®opmysia MyaBpa. KopHr n-oil cTeneHn u3 KOMIUIEKCHOTO uncia. [Ipumenenune
KOMIUIEKCHBIX YUCEN JIJISl PelIeHUs] PU3NYECKUX U T€OMETPUUECKHUX 3a]1ay.

YpaBHeHUS U HEPABEHCTBA

CuctemMa ¥ COBOKYNNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHbBIE
CHUCTEMBI U CUCTEMBI-CIEACTBUSA. PABHOCUIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHUH C  TOMOIIBIO
TPUTOHOMETPUUECKONU OKPYKHOCTH. PellieHne TpUuroHoMeTpu4eCKuX HEPABEHCTB.

OCHOBHbIE METOJbl PEILICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METO/bl PEIICHUS CHUCTEM U COBOKYIHOCTEW pallMOHAIBHBIX,
UppAIMOHATBHBIX, MOKA3aTENbHbBIX U JIOTapU(PMHUUECKUX YPaBHEHUN.

VYpaBHeHUs, HEPAaBEHCTBA U CUCTEMBI C ITapaMETPaMH.



IIpumeHeHnne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCcKUX 3aJad M 3aJad W3 pa3iMyHbIX 00JlacTeil HayKu M peanbHOU
KU3HU, UTHTEPIPETALUS [TOJYUYEHHBIX PE3YJIbTATOB.

DyHKUUM U TPaPUKHU

I'paduk kommnoszunuu ¢Gyukiui. ['eomerpuyeckre 00pa3bl ypaBHEHHH U
HEPABEHCTB Ha KOOPAWHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U TpadUKH.

I'padprueckre meTonbl pelieHHs ypaBHEHM U HepaBeHCTB. ['paduueckue
METO/bI pEUIEHU 3374 C MapaMETPAMMU.

Ucnonb3oBanue rpadukoB (QYHKIUI AJig HCCIEIOBAaHUS MPOILIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NP PEUICHUU 3aJad M3 JAPYTUX YUYEOHBIX
IPEAMETOB U PEANBHOM KU3HHU.

Havana MmaTeMaTH4ecKOro aHajamnsa

[IpumeHeHnne mMpou3BOAHON K UCCIIEeNOBaHUIO (QYHKIIMA HA MOHOTOHHOCTH M
skcTpeMyMmbl.  HaxoxzaeHue  HauOonbllero W HAMMEHBIIETO  3HAYCHHM
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHne NPOW3BOAHOM [JIi HAXOXKJACHUS HAWIY4YlIEro pEUICHUs B
OPUKIAOHBIX 3aJayax, g OIPENENIEHUs CKOPOCTH U YCKOPEHHMs Ipollecca,
3a1aHHOTO (hOPMYJION WIIH TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO THepBoOOpa3HbIX. I[lepBooOpasHbIe
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoXIeHUs TEPBOOOPA3HBIX.

HNuTerpann. ['eomeTpuueckui CMBICJI UHTETpaJA. Brruucnenue
ornpenen€éHHOro nuTerpana mno ¢popmyne Heiorona-JlelOuura.

[Ipumenenue wmHTErpaia s HAXOXKACHHUS IUIOMIAACH IIIOCKUX (QUryp H
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepnbr pemenuit nuddepeHIHAIBHBIX YpaBHEHUH. MartemaTudeckoe
MOJIETUPOBAHUE PEATbHBIX TMPOIECCOB € MOMOIIbI0  auddepeHinanbHbIX
YPaBHEHHM.



IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA VYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVBJIEHHBIM VPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIET'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTb IPAKAAHCKOM MO3UIIMKN 00YJaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHUHCKOro  OOIecTBa,  MPEJACTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HMHCTUTYTAMU B COOTBETCTBUM C HUX
GyHKIMSAMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUICKON TPaKIAHCKON MICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUUCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCHUMCKMX MAaTEMAaTHKOB M POCCUHUCKOM MaTEeMaTUYECKOM IITKOJIBI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHUW B JIPYrUX HayKaX, TEXHOJOTusaX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOopMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEIEHHUS, CBA3AHHOI'O C MPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JAEATEIbHOCTBIO YYEHOIrO, OCO3HAaHHE
JUYHOTO BKJI/Ia B MOCTPOCHUE YCTOMYMBOTO OyAYIIETo;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUM, pacCyXJACHUH, BOCIIPUUMYHBOCTD
K MaTEMaTUYECKUM acCleKTaM Pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnuecKoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
WHTEpEcax 3I0POBOT0 U 0€30MacHOTO 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JIOPOBBIO (3I0POBOE THUTAaHHE, COATAHCUPOBAHHBIM PEKHM 3aHATHNH H
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

FOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYAOIOOUs, HHTEpEeC K
paznuuHbiM  cepam  mpodecCUOHATBbHOW  JEATENIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeil mnpodeccun W peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,



FOTOBHOCTh M  CIIOCOOHOCTh K  MAaTeMaTHYECKOMY  OOpa30BaHUIO U
CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTpaBJIECHHOCTH;

7) 3KOJIOTHY€eCKOT0 BOCIIMTAHMS :

c(hOpPMUPOBAHHOCTh  AKOJIOTMUECKOW KYJIbTYpbl, TOHUMAaHUE BIUSHUS
COIMATbHO-KOHOMUYECKUX TPOIIECCOB HA COCTOSTHUE MPUPOIHON U COLMATBHOM
Cpelbl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM IS pelieHusl 3agad B 00JacTu
OKpY’XKarolel cpeJbl, IJIaHUPOBAHHE TIOCTYMKOB W OIEHKH HMX BO3MOXHBIX
MOCJICICTBUH ISl OKPY’KAIOIIEH Cpe/Ibl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUsA HAayKd U  OOIIECTBEHHOW  TMpPaKTHKW, [MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeIOBEUYECKOH ESITeIIBHOCTH, ATAloB €&
Pa3BUTHUS ¥ 3HAYUMOCTH ISl PA3BUTHS [MBWIM3AIMH, OBJIAJACHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYeCKOW KYyJIbTYpOHW Kak CpPEJCTBOM IIO3HAHUS MHUDPA,
TOTOBHOCTh OCYIIECTBJISITH MPOCKTHYIO M HCCJIEAOBATEIBCKYIO JIESITCIBHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTeJibHBbIC YHHBepPCcaAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3zoBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYUIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHATHHA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHSI TIOHSATUH, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUS JI71si 0000IIEHHS M CPAaBHEHUSI, KPUTEPUH MPOBOJAMMOTO aHAIIN3A;

BOCIPUHUMATh,  (OPMYJIUPOBATH U  MPEeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPULIATENIbHBIC, €IMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOIIOMCHUSIX U YTBEPKACHUSX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUN;

JienaTh BBIBOJBI C WCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUCHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MIPOBOJINTH CAMOCTOATENIBHO 10KA3aTeIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpPATh CIOCOO pelieHust y4dyeOHOM 3ajgauu (CpaBHUBATh HECKOJIBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh HauboJee MOAXONAIMA C  y4€ToM
CaMOCTOSITEJIbHO BBIJCIICHHBIX KPUTEPUEB).



Bba3oBrble uccienoBare/ibCkue 1eiCTBHA:

MCII0JIB30BaTh BOIPOCHl KakK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpPYIOIIME  NPOTUBOpEYHE,  MpodIemMy,
yCTaHaBIMBaTh UCKOMOE M JaHHOE, (hOPMUPOBATH TUIIOTE3Y, APIryMEHTHPOBATH
CBOIO MO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEI0BAHUE
[0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMU, MTPOLIECCAMH;

CaMOCTOATEIBLHO (POPMYIHUpPOBaTH O0OOIIEHHS M BBIBOJBI O pe3yJibTaTaM
OpOBENEHHOTO  HAONIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BIBOJOB U 0000IIEHU;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoliecca, a TaKXKE BBIIBUTaTh
IPEINOJIOKEHUS O €r0 Pa3BUTUHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH A€PUIMTH MH(DOpMAIUK, TaHHBIX, HEOOXOAUMBIX NJIi OTBETa Ha
BOMPOC U JJIsl PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIMIO U3 UCTOYHUKOB PA3JIMYHbBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMATU3UPOBaTh W MHTEPIPETHUPOBATh MHGOPMAIMIO PA3IUYHBIX BHIIOB U
dbopM npeacTaBiIeHUS;

CTPYKTYpHpPOBaTh HH(OpMaIMIO, MPEACTABIATh €€ B pa3IuyHbIX (opmax,
WLTIOCTPUPOBATH TpadUyEeCKu;

OLICHUBATH HaJEXKHOCTh uHbOpMaITIH 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJbHbIE YUeOHbIE AeiCTBHS

OO0menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEJIIMHA OOIIEHUsS, SCHO, TOYHO, I'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX U THMCBMEHHBIX TEKCTaX, JaBaThb MOSICHEHHWS MO XOJy PEIICHUs 3aJlauH,
KOMMEHTHPOBATH MOJIYYCHHBIN pe3ybTarT;

B X0j/ic OOCYXKJIEHUS 3aJaBaTh BOIPOCHI IO CYIIIECTBY OOCYKIA€MOU TEMBI,
mpoOJIeMBl, pelracMoi 3ajadyd, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOHUCK
pEIICHUs, COIMOCTABIATh CBOM CYXKJICHHUS C CYXACHUSIMHU JPYTHX YYaCTHHUKOB
auajaora, oOHApY)XKHMBATh Pa3IMYMe W CXOJCTBO IO3UIMH, B KOPPEKTHOHW (opme
dbopMyITHpPOBATh pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJICTABIATh PE3YJbTaThl PEIICHUS 3aJaul, SKCIIEPUMEHTA, UCCIIEIOBAHMS,
MIPOCKTA, CaMOCTOSITEIHLHO BBIOMpATh (OPMAT BBICTYIUICHUS C YYETOM 3a1ad
Mpe3eHTAIIMU 1 OCOOEHHOCTEH ayIuTOPHH.

PerHﬂTI/IBHI)Ie YHHUBEPCAJIBHBIC y‘leﬁHLIe I[eﬁCTBHH



Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4H, BEIOUPATh CIOCOO PEIIeHuUs C
y4€TOM UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHAJIbHBIH HHTEJJIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaK  OCO3HAHHUS
COBEpPIIIAEMBIX JEHCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3yJIbTaTOB, BIAACThH
crnoco0aMu CaMOINPOBEPKH, CAMOKOHTPOJIA TMpoliecca W pe3yibTaTa peuieHus
MaTeMaTUYeCKOW 3a/1auH;

NPEIBHUICTh TPYAHOCTH, KOTOPhIE MOTYT BO3HHKHYTh MPU PEIICHUH 3aJ1a4H,
BHOCHUTH KOPPEKTUBHI B JCSTEIBHOCTh HA OCHOBE HOBBIX OOCTOSITETILCTB, JAHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OILIEHWBATh COOTBETCTBHUE PE3YNIbTATA I[EJI U YCIOBHSIM, OOBSICHATH TPHYNHBI
JTOCTH)KCHUS WU HEJIOCTIKCHHS PE3YNIBTATOB JICITEILHOCTH, HAXOJAUTh OIIMOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

NOHMMAaTh M WCIOJB30BaTh MPEUMYINECTBA KOMAHIHOW W WHIAWBHUIYaTbHOM
paboThl TpW pelIeHHH YYeOHBIX 3ajJad, MNPUHUMATH I[eJIb COBMECTHOM
NEeSTENbHOCTH, TUIAHUPOBATH OPraHU3aIMI0 COBMECTHON paloThl, paclpeneisTh
BUIBl PAa0OT, JOTOBapUBAThCA, OOCYKAAaTh TIPOLECC M PE3ynbTaT padoThI,
0000111aTh MHEHUS HECKOJBKUX JIFOJICH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXaeHHS, 0OMEH MHEHH,
«MO3TOBbI€ IITYPMB» W HWHBIE), BBINOJHATH CBOIO 4YacTh palbOTBl U
KOOPJMHUPOBATh CBOW JECUCTBHUS C APYTMMHU YJI€HAMU KOMAaHJbI, OIEHUBATH
KayeCTBO CBOETO BKJaJia B OOLIUH MPOIYKT MO KPUTEPHUSIM, CPOpMyITHpPOBaAaHHBIM
y4aCTHUKAMU B3aHMOICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 kjaacce oOydyaromMiics MNOJYYUT CIEIYIOIIHE
MpEAMETHBIE PE3ybTaThl MO OTAEIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hayajga MaTeMaTHYECKOTO aHAIIN3a»:

Ymnciia v BBIYUCTICHUSA:

CBOOOJTHO OMEPUPOBATHh TMOHATHSIMH: PAMMOHATIHLHOE YHUCIO, OECKOHEUYHas
nepuoAndecKas JApoOb, MPOLEHTbl, HPPAUUOHATBHOE YHUCIO, MHOXECTBa
pallMOHATBHBIX U IEMCTBUTEIbHBIX YHCEI, MOJYJIb IEHCTBUTEIBLHOIO YHCIA;

OPUMEHATh JpoOM W MPOUEHTHl [Ji1 pPEHIeHUs NPUKIAAHBIX 3ajad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

MIPUMEHSIThH NPUOINAKEHHBIE BBIUUCIICHHUS, IPABUIIA OKPYTICHUS, TPUKUIKY U
OILICHKY pe3yJIbTaTa BbIYUCICHU;



CBOOOJHO ONEpUpOBaTh MOHATHEM: CTENEHb C LEJIbIM I[OKa3aTelleM,
MCIIOJIB30BaTh MOAXOASIIYI0 (POPMY 3aIIUCU IEUCTBUTEIBHBIX YHUCEN ISl PEIICHUS
MIPAKTUYECKUX 3a/1a4 U MPEACTABICHUS TaHHBIX;

CBOOOJHO OINEPUPOBATH MOHATHEM: ApU(PMETHUECKUI KOPEHb HATypajbHON
CTEIEHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIIMOHAJIBLHBIM OKa3aTeJIeM;

CBOOOJHO ONEpPUPOBATH MOHATUAMM: JIOrapu(dM uwKcia, AECITHUYHBIE H
HaTypajbHbIE TOTapu(MBbI;

CBOOOJTHO OMNEPUPOBATh MOHATUSIMHU: CHHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YHUCJIOBOTO apryMEHTa;

ONEPHUPOBATH MOHIATUSAMHU: APKCUHYC, APKKOCHUHYC M apKTAHIE€HC YUCJIOBOTO
apryMeHTa.

YpaBHEHUsS M HEPABEHCTBA:

CBOOOJTHO OINEPUPOBATH MOHATHSIMU: TOXKJIECTBO, YpaBHEHHE, HEPAaBEHCTBO,
PAaBHOCUJIbHBIE YPABHEHHS U YPABHEHUSI-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh PA3IMYHbIE METOJbl PELICHUS PAlUOHAIBHBIX M JIPOOHO-
palMOHANBHBIX YPABHEHHM, MPUMEHITh METOJ HWHTEPBAJIIOB JUIA PELICHUS
HEPaBEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMHU: MHOTOUYIEH OT OJHOW NEpPEeMEHHOMH,
MHOTOWIEH C MeJIbIMH KO3(P(UIMEHTaMH, KOPHU MHOTOYJICHA, NPUMEHSTH
JI€JICHME MHOTOYJIEHa Ha MHOT'OWIEH C OCTAaTKOM, TeopeMy be3y u teopemy Buera
IUISl peLLeHUs 3a/a4;

CBOOOJTHO OMNEpUPOBaTh TOHATUSIMHU: CHUCTEMa JIMHEHHBIX YypaBHEHHH,
MaTpula, ONpENEIUTENb MaTpUlbl 2 X 2 W €ro reoMETPUYECKHUU CMBICH,
UCIIOJI30BAaTh CBOMCTBA OMNpeaenuTenss 2 X 2 g BBIYKCIEHUS €ro 3HA4YeHUs,
IPUMEHATh ONPEACIUTENN JUId PELIEHUS CHUCTEMBl JIMHEWHBIX YpaBHECHUHU,
MOJEIUPOBATh PEAIBHBIE CUTYAllMU C IMOMOIIBIO CUCTEMBI JIMHEMHBIX YPaBHECHUH,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIHM C IOMOLIBI0O MATpHIl U OIPEACIUTENEH,
MHTEPIPETUPOBATD ITOIYy4YCHHBIA PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JCHCTBUU C KOpPHSAMU JUIsA TpeoOpa3oBaHUs
BBIPAKCHUU;

BBITIOJIHATD NIPEOOPA30BaAHUS YUCIOBBIX BBIPAKEHHM, COEPIKALUX CTEIIECHH C
palMOHAIBHBIM [TOKA3aTEIEM;

UCIIOJIb30BATh CBOWCTBA norapugmMoB TSt npeoOpa3oBaHus
norapu(MUYECKUX BBIPAKEHUH;

CcBOOOIHO OMEpUPOBATh MOHATUSMU: HppPAMOHAIbHbBIC, MOKa3aTelbHbIE U
JorapuMHUUECKUe ypaBHEHUS, HAXOAUTh UX PEUICHHs C TIOMOIIbIO PaBHOCHIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHATH OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI sl TpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKECHUH;

CBOOOIHO OMNEpUPOBATh MOHATHEM: TPUTOHOMETPUUYECKOE ypaBHEHHE,
OPUMEHATH HEOOXOoAMMBIE  (QOPMYNbl Ui PEUICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHHIA;

MOJICIMPOBATh pEajbHBbIE CHTYallMd Ha S3bIKE aireOpbl, COCTaBISThH
BBIDQXKCHHSI, YpPaBHEHHS, HEPaBEHCTBA 10 YCJIOBHIO 3aJadd, HCCIEI0BAThH
MOCTPOEHHBIE MOJIENN C MCIIOJIb30BaHUEM afapara aireOpsl.

DyHKIUHA U TPAPUKU:

CBOOO/IHO OTNEpPHPOBATh MOHATUSAMU: (DYHKIHS, CIIOCOOBI 3a1aHusl (QYHKIUH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMUS (YyHKUUH, rpaduk QyHKIUH,
BBITIOJTHATH JJIEMEHTapHbBIE TIPpeoOpazoBanus rpadukoB GpyHKINHI;

CBOOO/IHO OIEPHPOBATh MOHSATUSAMHU: O0OJACTh ONPEICICHUS W MHOKECTBO
3HaYeHUH PyHKINU, HYTH QYHKIIUA, IPOMEKYTKH 3HAKOITOCTOSHCTBA;

CBOOOJIHO OIEpPUPOBATh TOHATHAMH: UYETHBIE W HEUYETHBIE (YHKIIUH,
NepUOINYECKUEe PYHKIMH, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIUH, MAKCUMYMBI
MUHUMYMbI (QYHKIIUM, HauOoJblliee W HaWMEHbIIee 3HaueHWe (QyHKIUM Ha
IPOMEXKYTKE;

CBOOOJIHO OMEPUPOBATH MOHATUAMHU: CTeTIEHHAs (YHKIUS C HATYPAIbHBIM U
[EJIBIM TOKa3aTeseM, TpaduK CTENneHHONW (YHKIMM C HATYPaJIbHBIM M IEJIBIM
nokasatesneM, rpaduk KOPHS N-OM CTENeHW Kak (PyHKIHMH OOpaTHOW CTENEHU C
HATypaJbHBIM MOKa3aTeJIeM;

ONEepUPOBATh TOHATHSAMU: JUHEHHAs, KBaJpaThyHash W JPOOHO-JIIMHEHHAS
(GYHKIIUH, BBITIOTHATD AJIEMEHTAPHOE MCCIIEIOBAHNE U TTOCTPOCHUE X IPAPUKOB;

CBOOOJTHO ONEPHPOBATH MOHATHAMU: TOKa3aTelbHAs W JorapupMuyeckas
GbyHKIMKM, UX CBOWCTBAa W TpadUKH, UCIOIL30BaTh WX TpadUKH IS pEIICHUs
YpPaBHEHHM;

CBOOO/IHO OMNEpUPOBATh MOHATUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
orpeiesieHue TPUTOHOMETPUUYECKUX (PYHKIIMM YUCIIOBOTO apryMEHTa;

UCMOJb30BaTh Tpaduku (QYHKIUM A8 HCCIEAOBAaHUSA IPOLECCOB U
3aBHCHMOCTEW MpHU pEelIeHUH 3aJay U3 JAPYTUX y4eOHBIX MPEIMETOB U peasbHOM
’KU3HU, BBIpAKaTh (OPMyJIaMU 3aBUCHMOCTH MEX/y BEJIMUUHAMU;

Hauana MmaTeMaTH4ecKOro aHAJIU3Aa:

CBOOO/IHO OMEpUPOBATH MOHATUSAMU: apudMeTHdecKass U TeoOMeTpHUYecKas
nporpeccusi, 06CKOHEUYHO YyOBbIBaIOIIasi FTeOMETpUIECKas IPorpeccusi, TMHEHHBINA U
HKCMOHEHLIUATBHBIA POCT, (pOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

MCIIONB30BaTh NPOTPECCHM Uil PELICHUS pPeaNbHBIX 3a7ad IMPHUKIAJIHOTO
XapakTepa;



CBOOOJTHO OIEPUPOBATH MOHATUSAMHU: TIOCIEIOBATENbHOCTD, CIIOCOOBI 3aJaHU
IIOCJIE0BATENIBHOCTEN, MOHOTOHHBIE M OIPAHUYEHHBIE ITOCJIEN0BATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXIECHUA MATEMATHYECKOTO aHalu3a KakK aHailu3a
OECKOHEUYHO MaJbIX;

CBOOOJHO ONEpPUPOBATHh TMOHATHUAMH: HENpPEpbIBHbIE (QPYHKIUHU, TOUYKH
paspsiBa rpaduka GyHKIUH, aCUMIITOTHI Ipaduka QyHKINY;

CBOOOJTHO OINEPUPOBATH TOHATHEM: (PYHKIUS, HENpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (PYHKIMH AJI pelIeHUs 3a/ay;

CBOOOJHO OMEpUpPOBaTh TMOHATUSMU: TMepBasi M BTOpas MPOU3BOAHBIC
(GyHKIMH, KacaTeiabHas K rpaduky ¢ yHKINH;

BBIUUCISATh MPOU3BOJIHBIE CYMMBbI, MPOU3BEACHUS, YACTHOTO U KOMITO3ULIUU
IBYX (DYHKIIMM, 3HATh MPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCIIOJIb30BaTh T€OMETPUYECKUA U (PU3NYECKHM CMBICH MPOU3BOAHON s
peuieHus 3aaad.

MHo:xecTBA U JIOTMKA:

CBOOOJTHO  OMEpUPOBaTh  TMOHATUAMH: MHOXXECTBO, ONEpaluu  Haj
MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT JJisi OMUCaHUS PeasIbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33124 U3 APYTUX YUYECOHBIX PEIMETOB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: OIpEACIICHUE, TEOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEMaTHYECKOTO O0BEKTa, 10Ka3aTeIbCTBO, PABHOCUIILHBIE
YpaBHEHUS 1 HEPABEHCTBA.

K xonmy obOydyenuss B 11 kjacce oOyd4arouiuiicsi MOJYy4YUT CHEAYIOIINE
NPEeIMETHBIE Pe3yJabTaThl MO OTIEIHHBIM TeMaM pabouell MporpamMMbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHUYECKOTO aHAIIU3a:

Yucia 1 BBIYUCICHUSA:

CBOOOJTHO OMEpUpOBaTh TMOHATUAMH: HATypaJlbHOE M IEJI0€ YHUCIIO,
MHO>KECTBA HATypPaJbHBIX M ILIEJIBIX YHCEJ, MCIOJIb30BaTh MPU3HAKU JIETUMOCTH
uensix yrcen, HOJl u HOK HaTypanbHbIX 4Kcen sl pelieHus 3a1a4, TPUMEHITh
anroput™m EBKinna;

CBOOO/IHO ONEpUpPOBaTh MOHATHEM OCTaTKa [0 MOJIYJIO, 3alUChIBAaTh
HaTypaJIbHbIE YKCIIA B PA3JIMYHBIX TO3ULIMOHHBIX CUCTEMAX CUUCIICHUS,

CBOOO/IHO ONEpPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIUIEKCHBIX YHCeJl, MPEACTaBIATh KOMIUIEKCHBIE YHUCIIa B alreOpandyeckod u
TPUTOHOMETPUYECKOH (opMe, BHIOIHATH apu(METHUECKHUE ONEpalui C HUMHU U
n300paxaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOJIHO OMEPUPOBATH TMOHSITUSIMU: HpPpalUOHATbHBIC, MOKAa3aTelIbHbIE U
norapu@MuUYecKre HEPaBEHCTBA, HAXOJIUTh HUX PEIICHUS C  OMOIIbIO
PaBHOCUJIBHBIX MTEPEXOJIOB;

OCYIIECTBIISITh  OTOOp KOpPHEH TMpHU pPEHICHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS,

CBOOOJIHO OIEpUPOBATH TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
MPUMEHSIThL  HE0OXOoauMble  (OpPMYJbl  JJIS  PEIICHHUs] OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO OMIEPUPOBATH MOHSATUSIMHU: CUCTEMA M COBOKYITHOCTh YPaBHEHUM U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOIUTh PEIICHUS
CHUCTEMBbI U COBOKYIMHOCTEW pallMOHAIIbHBIX, UPPAIIMOHATIBHBIX, TTOKA3aTEIbHBIX U
JorapuMUYECKUX YPaBHCHUI U HEPABEHCTB,;

pelarthb palMOHABHEIE, MppaluroHaIbHbIE, MMoKa3aTeJbHbIC,
gorapu@muyeckue W TPUTOHOMETPUYECKHE ypaBHEHHUs] M  HEPaBEHCTBA,
cojepKalue MOIYJIU U MapameTphl;

MPUMEHATH rpaduuecKrue METObI JJIsl pEIICHUs] YPaBHCHUI 1 HEPABEHCTB, a
TaKXe 3a7a4 ¢ apaMeTpaMu;

MOJCMPOBATh peaJibHbIe CHUTyalldd Ha S3bIKE alnreOpbl, COCTABIATH
BBIPAXKCHMS, YpPAaBHEHUsI, HEPABEHCTBA W MX CHUCTEMbl IO YCJIOBUIO 3ajauyw,
UCCJIE/IOBAaTh TIOCTPOCHHBIE MOJIENIM C KCIOJIb30BAHUEM armapara ajareopsl,
UHTEPIPETUPOBATH MOJIYUYCHHBIN PE3ybTaT.

DOyHKUNH U TPAPUKH:

CTPOUTHh TpadUKd KOMIIO3UIIMKA (YHKIUNA C TIOMOIIBI 3JIEMEHTAPHOTO
UCCJICIOBAHUS M CBOMCTB KOMIIO3UIIMH IBYX (DYHKITHIA;

CTPOUTH TEOMETPHYECKHE o0O0pa3bl ypaBHCHHMH W  HEPaBEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJIHO  OINEpPUPOBATh TOHATHUAMHU: TpadUKA TPUTOHOMETPUUYECKUX
dynKImi;

IPUMEHATh (QYHKIUHM I MOJICIHMPOBAHUS M KCCICJAOBAHUS pPEATbHBIX
MPOLIECCOB.

Hauaja MmaTeMaTH4eCKOIo aHAJIM3a:

UCITOJIB30BaTh MPOU3BOIHYIO JIJI UCCIE0BaHUS (DYHKIIMH HA MOHOTOHHOCTD
1 KCTPEMYMBI;

HaXO0JUTh HauOOJIbIlIEE U HAMMEHbIIIEe 3HaUeHUs] (PYHKIIMH HEMPEPHIBHON Ha
OTpPE3KE;

WCMOJIb30BAaTh MPOM3BOJHYIO JUISI HAXOXJCHUS HAWIY4YIIEro PEIICHUS B
NPUKJIAIHBIX, B TOM 4YHCJIE COLUHAJIbHO-DKOHOMHUYECKUX, 3ajayax, s
ompeAeeHUsT CKOPOCTH U YCKOPEHHs TMpoliecca, 3aJaHHOro (opmyion wuiu
rpaguKoMm;



CBOOOJHO OMNEpUpPOBaTh MOHATUAMH: MEpPBOOOpa3Has, ONpPENEIEHHBIH
MHTErpaj, HaXOAWUTh MEPBOOOPA3HbIE JJIEMEHTAPHBIX (YHKUMA M BBIYUCIATH
uHTerpai no popmyne Hetotona-Jleitonuna;

HAXOJUTh IUIOLIAAH IIOCKUX QUTYP U OOBEMBI TEJl C TOMOLIBIO MHTErpaa;

UMETh TMPEICTABICHUE O MaTEMAaTHUYECKOM MOJEIMPOBAHUM HA IpUMEpE
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

pemaTe NpUKIaJAHbIE 3aJa4d, B TOM YHUCJE COLMAIbHO-3KOHOMHYECKOIO MU
(u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOT0 aHAJIN3A.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
Konrpoasbubie | IlpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
MHOK€ECTBO AENCTBUTEIBHBIX YHUCEIL.
| MHorounensl. PaninoHanbHble YypaBHEHHS U 24 1
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX
ypaBHEHUU
) Oynkunu u rpadpuku. CreneHHas GyHKIUS C 12 |
LETIBIM MOKa3aTeIeM
3 ApubMeTnuecKnii KOpeHb N-0i CTETICHHU. 15 |
HppaunoHanbHble ypaBHEHUS
4 [TokazarenpHas ¢pynkuus. [lokasarenpHbie 10 |
yYpaBHEHUS
5 Jlorapudmudeckas GyHKITUSA. 18 |
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpuuecKre BbIpaXKEHU U ” |
ypaBHEHUS
7 [TocnenoBarenbHOCTH U IPOTPECCUH 10 1
HenpepsiBuble pyHkimu. [IponszBoanas 20 1
9 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs 5 )
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoasbubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
| UccnenoBanue GyHKIUN ¢ TOMOIIBIO ” |
MPOU3BOJHOMN
2 [TepBooOpa3zHas u UHTETpaAT 12 1
3 I'paduiku TpUroHOMETPUUECKUX (PYHKITHIA. 14 1
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmonansHble, mokazareabHble U 24 |
Jorapu(pmMuUecKre HepaBeHCTBa
KomnuekcHeie uncna 10 1
HarypanbHble u 1ienbie yncina 10 1
Cucremsl pallMOHAIBHBIX, UPPALUOHAIBHBIX
7 MOKa3aTeIbHBIX U JOTapUPMUUECKUX 12 1
ypaBHEHUH
8 3anauyu ¢ mapameTpamu 16 1
9 [ToBTOpenue, 06061IeHNE, cCCTEeMaTH3alUs 16 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uupposbie
Tema ypoka Konrpoasbubie | IIpakTHyeckue
n/n Bcero u3ydenusi | oOpa3zoBaTesibHbIE
padoThI padoThI
pecypchl
| MHoxecTBO, orepaiuu HajJ MHOKEeCTBaMHU |
U UX CBOMCTBA
2 Hwnarpammsl Diinepa-Benna 1
3 [IpuMeHeHne TeopEeTUKO-MHOKECTBEHHOTO 1
ammapata sl pelIeHus 3a1a49
Pammonansubie ynciaa. OOBIKHOBEHHBIE U
4 JECSTUYHBIC IPOOU, TTPOTICHTHI, 1
OCCKOHEYHBIC MTEPHUONIECKHIE IPOOH
Panumonansabie uncina. OOLIKHOBEHHEIE U
5 JECATUYHBIC IPOOU, TTPOIICHTHI, 1
OCCKOHEYHBIC MTEPUOANIECKHIE IPOOH
6 [Ipumenenue npoOeid ¥ MPOLIEHTOB IS |
pelIeHMS TPUKIIAJIHBIX 3a/1a4
7 [Ipumenenue npoOeii ¥ IPOLIEHTOB IS |
pelLIeHMs TPUKIIAJIHBIX 3a/1a4
2 JlericTBUTENbHBIEC YUCIIa. PallnoHaIbHEIE 1 1
HppalMOHAJIbHBIE YHCIIa
9 Apudmernueckue omneparuu C |
NEeHCTBUTEILHBIMHI YHCIIAMU
10 Monynb AEUCTBUTEIBHOTO YHCIIA U €r0 1




CBOICTBa

11

[TpuGnmxEHHbBIC BEIYMCIICHUS, TPaBHIIa
OKPYIJICHHA, IPUKHUAKA U OLICHKA
pe3yJbTaTa BEIYMCICHUM

12

OCHOBHEBIE MCTOABI PCIICHUSA LCIIbIX U
JIpOOHO-pAIIMOHATIFHBIX YPaBHEHUHN U
HEPaBEHCTB

13

OCHOBHEBIE MCTOABI PCIICHUSA TCJIbIX U
TpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPABEHCTB

14

OCHOBHEBIE MCTOABI PEIICHUSA TCIIbIX U
TpOOHO-pallMOHATFHBIX YPABHEHUH U
HEPaBEHCTB

15

MHOro4ieHsl OT OJHON NEPEMEHHOM.
Jlenenue MHOTOYJIEHA HA MHOTOYJIEH C
octatkom. Teopema bezy

16

MHorousieHs! ¢ 1eIbIMi KO3 QULneHTaMu.
Teopema Buera

17

Pemenue cucteM JTMHEHHBIX YpaBHEHUI

18

Pemenue cuctem JTMHEHHBIX ypaBHCHI/Iﬁ

19

Martpuiia CUCTeMbI TUHEWHBIX YPaBHEHHI.
Onpenenurens MaTpULbl 2X2, €ro
F€OMETPHUUECKHI CMBICI U CBOMCTBA;
BBIYMCJIEHUE €r0 3HAYEHUs

20

Omnpenenurens MaTpuLpl 2X2, ero
TE€OMETPUYECKUN CMBICT U CBONCTBA;
BBIYMCIIEHUE €TO 3HAUEHUS




21

[IpuMeHeHue onpeaenuTens i peleHus
CUCTEMBI JIMHEWHBIX YPABHEHUN

22

Pemrenne npukiagHeIxX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

23

Pemrenne npukiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

24

KonTponsHas pabora: "PannonanbHele
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JIMHEWHBIX ypaBHEHUN"

25

OyHKIUA, CTTOCOOBI 3aaHus (DYHKIIUH.
B3aumno o6patHbie ¢pyHkiun. Komnosunus

byHKIINNA

26

I'paduk dyakumnn. DnemeHTapHbBIC
npeoOpazoBaHus rpaduKoB GyHKITUN

27

OO0nacTh onpeneneHuss © MHOXKECTBO
3HaueHni ¢yHkuu. Hymu dyHkmm.
[TpoMexxyTKH 3HAK MOCTOSTHCTBA

28

UETHbie 1 HEUETHBIC (PYHKIIHH.
[Tepunoanueckue dpynkuu. [IpomexyTku
MOHOTOHHOCTH (PYHKIIUU

29

MaxkcuMyMbl 1 MUHUMYMBI (DYHKLIUH.
HauOoubliee 1 HauMeHblIee 3HAUCHHE
(GYHKIMHU Ha TPOMEXYTKE

30

JIuHeiltHas1, KBapaTHUHas U JPOOHO-
JTUHeWHas QYHKIUH

31

DeMeHTapHOe UCCIIeIOBaHUEe U
MOCTpOEHHE I'PaUKOB ITHX PYHKIIHHA




DeMeHTapHOE UCCIIEIOBAaHUE U

32 .
MOCTpoeHHE IPaGUKOB ATUX QYHKITUI

13 Crenens ¢ 1enbpIM okasareneMm. bunom
Herorona

34 Crenens ¢ 1enbpIM MokasareneMm. bunom
Herorona
Crenennas GyHKIUS ¢ HATYPATbHBIM U

35 1enbIM nokazateneM. E€ colicTBa u
rpaduk

36 Kontponbnas pabora: "Crenennas
¢yukuus. E€ cBoiictBa u rpadux"

37 Apudmernueckuil KOpeHb HaTypaJIbHOU
CTEIIEHU U €r0 CBOMCTBA

18 ApubMeTnuecKknii KOpeHb HATYPATbHOU
CTEIIEHU U €r0 CBOMCTBA

39 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKECHHIH,
COJIepKalIuX CTENeHH U KOPHU

40 [IpeoOpa3oBaHs YUCIOBBIX BBIPAXKEHU,
COJIepIKalIUX CTENeHH U KOPHU

A1 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKECHHIH,
COJIeprKalIuX CTENeHH U KOPHU
Wppanmonansueie ypaBHeHus. OCHOBHbBIE

42 METO/IbI PEIICHHS UPPALIMOHATBHBIX
YpaBHEHUH
Uppatnmonansueie ypaBHeHUs. OCHOBHbBIE

43 METO/IbI PEIICHHS UPPATMOHATBHBIX

ypaBHEHUH




Wppannonanshble ypaBHeHNUs. OCHOBHbBIE

44 METO/Ibl PELICHUS UPPALIMOHATIBHBIX
YpaBHEHUU

45 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
HppalMOHAIIbHBIX YPAaBHEHUM

46 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
HppalMOHAJIbHBIX YpaBHEHUI

47 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
HppalMOHANIbHBIX YPaBHEHHM

43 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELLICHUU
HppalMOHANIbHBIX YPaBHEHHM
CpoiicTBa u rpaduK KOpHS N-Oi CTENEeHU

49 KaK (yHKIMHU 0OpaTHOW CTENEHH C
HaTypaJbHBIM [TOKa3aTelIeM
CaoiicTBa u rpaduK KOPHS N-0i CTETICHU

50 KakK (OYHKIIMM OOpaTHOW CTETICHH C
HaTypaJbHBIM [TOKa3aTelIeM
KontponbHas padota: "CBoiicTBa u rpadux

51 KOpHS n-0i creneHu. MppanuoHanbHbie
ypaBHeHUS"

57 CreneHb C pallMOHAJIBHBIM MOKa3aTeIeM U
e€ CcBOMCTBA

53 Crenens ¢ pallMOHAIBHBIM [TOKA3aTENEM U
e€ CBOMCTBA

54 Crenens ¢ pallMOHAIBHBIM [TOKA3aTENEM U
e€ CBOMCTBA

55 IToxazaTtenbHast pyHKIMA, €€ CBOICTBA U




rpadux

Wcnonb3oBanue rpaduka GyHKINAN 1151

56 . 1
pelIeHUs ypaBHEHUH

57 Hcnons3oBanue rpaduka GyHKIUN 715 |
peuieHus ypaBHEHUI
[Toka3zarenbHbie ypaBHeHUs. OCHOBHbBIE

58 METO/1bI pEIIeHUS] T0KA3aTEIbHBIX 1
YpaBHEHUU
[TokazarenbHble ypaBHEeHUSI. OCHOBHBIE

59 METO/IbI peIIeHHs] T0Ka3aTeIbHBIX 1
YpaBHEHUU
[lokazarenbHbie ypaBHEeHUSI. OCHOBHbIE

60 METO/Ibl PEUICHUS TOKA3aTEIbHbBIX 1
YpaBHEHU I

61 Kontponbnas padota: "[lokazarensHas |
¢bynaknus. [TokazarenbHbie ypaBHEHUS"

62 Jlorapudwm uncna. CoiicTBa jJorapupma 1

63 Jlorapudwm uncna. CoiicTBa jJorapupma 1

64 Jlorapudm yucmna. CoiicTBa orapupma 1

65 JlecsiTuuHbIe U HATYpaIbHBIE JTOTAPU(PMBI 1

66 JlecsiTuuHbIe U HATYpaJIbHBIE JTOTAPU(PMBI 1

67 [IpeoOpaszoBanHue BEIpaKEHUH, COAEepPKAIIUX |
sorapumsl

68 [IpeoOpaszoBanHue BEIpaKEHUH, COAEepPKAIIUX |
sorapupmsl

69 [IpeoOpazoBanme BEIpaKEHUH, COAEPIKAIIUX |

sorapupMsl




Jlorapudmuueckast QyHKIH, €€ CBOWCTBA U

70
rpadux

71 Jlorapudmmueckast QyHKIH, €€ CBOWCTBA U
rpadux

7 Hcnons3oBanue rpaduka GyHKIUN 715
peuieHus ypaBHEHUI

73 Hcnonb3oBanue rpaduka QyHKIUM A5
peuieHus ypaBHEHUI
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE

74 METO/IbI pelIeHHs] JorapuPpMUIecKux
YpaBHEHUU
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE

75 METO/IbI PEIICHUS JTOTaPUPMUUECKUX
YpaBHEHU I
Jlorapudmuueckue ypaBHeHus. OCHOBHBIE

76 METO/IbI pelIeHHs] JTJorapu(PMUIECKUX
YpaBHEHUH

77 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELICHUU
Jorapu(pMUUECKUX ypaBHEHHIM

73 PaBHOCHIIBHBIE TIEPEXO/Ibl B PELICHUU
Jorapu(pMUUECKUX ypaBHEHHA

79 KontponbHas padota: "Jlorapudmudeckas
¢ynkuus. Jlorapudpmuyeckrue ypaBHeHUS"

20 CuHyc, KOCHHYC, TAHT€HC U KOTaHT€HC
YHCIIOBOTO apryMeHTa

31 CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC

YHUCJIOBOIO aprymcHTa




ApKCUHYC, apKKOCUHYC U apKTaHI'€HC

82 YHCJIOBOTO apryMeHTa !

23 ApKCUHYC, apKKOCHUHYC U apKTaHI'€HC |
YHCIIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb,

84 OTpe/ieNIeHue TPUTOHOMETPUYECKHUX 1
(yHKIIHMI YHUCIOBOrO apryMeHTa
TpuronomeTrpuueckas OKpy>KHOCTb,

85 OTIpeieTIEHNEe TPUTOHOMETPUUECKIX 1
(yHKIIMI YHMCIOBOrO apryMeHTa

86 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI 1

87 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYJIIBI 1

89 OcCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI 1

90 [IpeoGpa3oBanue TPUTOHOMETPUUECKUX |
BBIPAKCHUHN

91 [IpeoGpa3oBaHue TPUTOHOMETPUUECKUX |
BBIPAKECHUHN

9 [IpeoOpazoBaHme TPUTOHOMETPUUECKUX |
BBIPaXECHUHN

03 [IpeoOpazoBaHme TPUTOHOMETPUUECKUX |
BBIPAKCHUHN

94 Pemenune TpUroHOMETpUYECKUX YpaBHEHHUM 1

95 Pemenune TpUroHOMeTpUYECKUX YpaBHEHHUM 1

96 Pemenune TpUroHOMeTpUYECKUX YpaBHEHUM 1

97 Pemenune TpUroHoOMeTpUYECKUX YpaBHEHUM 1




98

Pemrenne TpUroHOMETPUYECKUX YPABHEHUN

99 Pemenue TpuroHoMeTpuueCcKUX ypaBHEHUM

100 Pemenue TpuroHoMeTpuueCcKUX ypaBHEHHM
KonTtposnsHast padoTa:

101 "TpUroHOMETPUUECKUE BBIPAKEHUS U
TPUTOHOMETPHUUYECKHE ypaBHEHUS"
[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS

102 nocseaoBareabHocTed. Meron
MaTeMaTH4eCKON MHAYKIUU
MOHOTOHHBIE Y OTPaHUYEHHBIE

103 MocJieIoBaTeIbHOCTH. McTopust anann3a
OECKOHEYHO MaJIbIX

104 Apudmernueckast Iporpeccus

105 ['eoMeTpuueckas nporpeccus

106 beckoHeuHO yObIBarolIasi reoMeTpuyecKas
nporpeccus

107 CymMa GecKoOHEYHO YOBIBaroIIei
reOMEeTPUUECKOi Iporpeccun

108 JIMHEWHBIN U 3KCITOHEHIIUATIBLHBIN POCT.
Yucno e. Popmyiia CI0KHBIX IPOLIEHTOB

109 JIMHEWHBIN U SKCIIOHEHIIMATIbHBINA POCT.
Yucno e. Popmyiia CI0KHBIX IPOLIEHTOB

110 Hcnonp30Banue Nporpeccuu s peleHus
peaJIbHBIX 3a/1a4 IPUKJIAJHOTO XapaKTepa

11 KonTposneHas padoTa:
"[locnenoBaTENILHOCTH U IPOTPECCUU "

112 HenpepbiBHBIE GYHKIIUN U UX CBOMCTBA




Touka pa3pbiBa. ACUMITOTHI rpaduKoOB

113 (Kt

114 CaoiicTBa (hyHKIIMI HETIPEPHIBHBIX HA
OTpE3KE

115 CaoiicTBa (hyHKIIMI HETIPEPHIBHBIX HA
OTpE3Ke

116 Meroa MHTEpBAJIOB JUIsl pELICHUS
HEPABEHCTB

17 Meroa MHTEpBAJIOB ISl pELICHUS
HEPABEHCTB

118 Meroa MHTEpBAJIOB ISl pELIECHUS
HEPABEHCTB

119 [IpumeHeHre CBOMCTB HEMPEPBHIBHBIX
GyHKUUMH U1 peleHus 3a1a4

120 [IpumeHeHre CBOMCTB HEMPEPBIBHBIX
GyHKUUMH U1 peleHus 3a1a4

121 [TepBast 1 BTOpas Mpou3BOHBIC (PYHKIIMH

122 OnpeneneHHf:, rE€OMETPUYECKUN CMBICIT
IIPOU3BOIHOM

123 OnpeneneHHve, ¢bu3nyecKkuit CMbICIT
IIPOU3BOIHOM

124 YpaBHeHHE KacaTelbHOU K rpaduKy
GbyHKITII

125 VYpaBHeHHEe KacaTeIbHOU K TpauKy
GbyHKITII

126 [Ipou3BoaHbIE IIeMEHTAPHBIX (QYHKLIUH

127 [Ipoun3BoHbIE IIeMEHTAPHBIX (QYHKIUH




[IpousBoaHAasA CyMMBI, IPOU3BEICHHS,

128 YaCTHOTO ¥ KOMIIO3HUIINH (DYHKITUI !
129 [TpousBoiHAS CyMMBI, IIPOW3BEACHHSI, |
YaCTHOTO Y KOMIIO3HUIIHH (DYHKITUI
130 [Tpou3BoiHAS CYMMBI, IPOU3BEACHUS, |
YaCTHOTO ¥ KOMIIO3UIIHH (DYHKITUI
131 Kontponbnas padota: "[IponsBognas” 1 1
132 [ToBTOpenue, 0600IIeHNE, CUCTEMATU3ALIHS |
3HaHuM: "YpaBHeHUS"
133 [ToBTOpEeHME, 0600IIEHNE, CUCTEMATH3AIIHS 1
3HaHuii: "OyHKIMNK"
134 Hrorosas koHTpoJIbHAs paboTa 1 1
135 Hrorosas koHTpoJbHAs paboTa 1 1
136 HOBTOPCHI/IG, 000011eHre, CUCTEMATHU3ALIUS |
3HaAHUH
OBUIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KonTtpoibHbie

Bcero
padoTsI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[IpuMeHeHne npon3BOIHOMN K
HCCIe0BaHUI0 (PYHKIIMI Ha
MOHOTOHHOCTB U 9KCTPEMYMBI

[IpuMeHeHne nmpon3BOIHOMN K
HCCIeA0BaHUIO (PYHKIIMHI Ha
MOHOTOHHOCTB U DKCTPEM MBI

[IpumeneHnre mpou3BOIHOM K
Hccaea0BaHUI0 (PYHKIMHN Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

[Ipumenenre mpou3BOIHOM K
UCCleI0BaHUI0 (QYHKIMI Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[Ipumenenre mpou3BOIHOM K
HCCIe0BaHuI0 (QYHKIIMI Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

[IpumeHeHne Mpou3BOTHOM K
HCCIIeIOBaHUIO PYHKIIMNA Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

HaxoxnaeHue HanOOJIBIIET0 U

HAMMCHBIICTO 3HAYCHU HerepLIBHOﬁ

(GyHKIMU HAa OTpe3Ke

HaxoxnaeHue HanOOJIBIIET0 U




HaVMEHBIIIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKIMU HAa OTpe3Ke

Haxoxnenne HanOOJIbIIETrO U
HaUMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(GyHKIMU Ha OTpE3Ke

10

Haxoxnenne HanOOJIBIIETrO U
HaUMEHBIIIETO 3HAYEHHUs HETIPEPHIBHOU
(yHKIMM Ha OTpe3Ke

11

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(yYHKIIMH Ha OTpe3Ke

12

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYCHUS HEMTPEPHIBHON
(hyHKIIMM Ha OTpe3Ke

13

[IpumeneHnne Tpou3BOTHOM JIst
HaxO0JKJICHUS HAMITYYIIIEr0 PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

14

[IpumeneHnue Tpou3BOIHOM JIst
HaxO0JKJICHUS HAMITYYIIIEr0 PEIICHUS B
MPUKIIATHBIX 3a/1a4ax

15

[TpumeHeHre NPON3BOAHON IS
OTIpEJeTICHUs] CKOPOCTH U YCKOPEHUS
nporiecca, 3aaHHOro (opMyIION Ml
rpapuKom

16

[Ipumenenre npou3BOIHOM JUIs
OIIPENENIEHUS CKOPOCTH U YCKOPEHUS
rpolecca, 3a1aHHOTO GOopMYIION UITH
rpaduKom




17 Komnozunus GyHKImiz

18 Komnozunust GpyHKImiz

19 Komnozunust pyHKImiz

20 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJMHATHOM MJIOCKOCTH

o1 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

2 KonTponsnas pabora: "MccnenoBanue
(GyYHKIHH ¢ TOMOIIBIO TPOU3BOTHOM"

o [lepBooGpa3Hasi, OCHOBHOE CBOWMCTBO
epBOOOPa3HBIX

24 [lepBooOGpa3HbIe NIeMEHTapHBIX (YHKIIHIA.
[IpaBuna HaxoXAEHUS TEPBOOOPAZHBIX

)5 [TepBooOpa3zHbIC FIeMEHTAPHBIX (YHKITUH.
[IpaBuna Hax0XAEHUS TEPBOOOPAZHBIX

26 Hurerpain. ['eomerpuyeckuii CMbICIT
WHTerpaia

7 Brruncnenue onpenenéHHOro HHTerpasia
o ¢popmyne Herotona-JleitOnuna

)3 Brruncnenue onpenenéHHOro HHTerpasa
o ¢popmyne Herotona-JleitOnuna

29 [IpumeHeHre uHTEerpana st HAXOXKACHUS
IUIOIIAJeH MIIOCKUX QUryp

30 [IpumeHeHre uHTEerpana st HAXOXKACHUS
00BEMOB T€OMETPUUYECKHX TET

31 [Tpumeps! pemennii AudepeHnanbHbIX

ypaBHEHUH




[Tpumeps! pemenuii qudQepeHInaIbHbIX

32 .
ypaBHEHUH
MaremaTnyeckoe MOAEIMPOBAHUE

33 peabHBIX MPOIIECCOB C MOMOIIIBIO
maddepeHInanbHbIX ypaBHEHUH

34 Kontponbnas padota: "[lepsoobpasznas u
uHTerpan”

35 Tpuronomerpuyeckue QyHKIIUHA, UX
CBOMCTBA ¥ rpaduKu

36 TpuronomeTpudeckue QyHKIHH, HX
CBOICTBa U rpaduku

37 TpurornomeTpudeckue QyHKIHH, HX
CBOMCTBA U rpaduKu

18 Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U rpaduKu

39 Tpuronomerpuyeckue GyHKIUU, UX
CBOMCTBa U rpaduku
OT60p KOpHEH TPUTOHOMETPUUECKHUX

40 YpaBHEHUH C IOMOLIbIO
TPUTOHOMETPHUUECKON OKPYKHOCTH
O160p KOpHEN TPUTOHOMETPHUIECKHUX

41 YpaBHEHUH C IOMOLIbIO
TPUTOHOMETPHUUECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUIECKHUX

42 YPaBHEHUH C IIOMOIIBIO
TPUTOHOMETPUUECKOIN OKPYKHOCTH

43 OT60p KOpHEH TPUTOHOMETPUIECKHUX




YPaBHEHUH C IOMOLIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

Pemrenne TpuroHoMeTpu4ECKUX

44
HEPaBEHCTB

45 Pemenune TpuroHoMeTpuuecKux
HEPABEHCTB

46 Pemenune TpuroHoMeTpruuecKux
HEPABEHCTB

47 Pemenune TpuroHoMeTpruueCcKUX
HEPABEHCTB
KonTponbnas pabora: "['paduxu

48 TPUTOHOMETPUUECKUX (PYHKIIUA.
TpuroHomerpuyeckre HepaBeHCTBA"

49 OcCHOBHBIE METOBI PEILICHUS
IIOKAa3aTeIbHBIX HEPABEHCTB

50 OcHOBHBIE METOBI PELLICHUS
II0Ka3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METOBI PELLICHUS
II0Ka3aTeJIbHbIX HEPABEHCTB

57 OcHOBHBIE METOBI PELLIEHUS
II0Ka3aTeIbHbIX HEPABEHCTB

53 OcHOBHBIE METOBI PEILIEHUS
norapu(pMUUECKUX HEPABEHCTB

54 OcHOBHBIE METO/BI PELLIEHUS
norapu(pMUUECKUX HEPABEHCTB

55 OcHOBHBIE METO/IBI PEILIEHUS

J'IOl“apI/I(I)MI/ILIeCKI/IX HCPaBCHCTB




OcHoBHEIC MCTOAbI PCIICHUS

36 norapuMHUECKUX HEPABEHCTB
57 OCHOBHBIE METO/IbI PEIICHUS
MppaIOHATLHBIX HEPABEHCTB
58 OCHOBHBIEC METO/IbI PEIICHHUS
MppaIoOHATEHBIX HEPABEHCTB
59 OCHOBHBIE METOIbI PEIICHUS
MppaoOHAIEHBIX HEPABEHCTB
60 OCHOBHBIEC METO/IbI PEIICHUS
MppaIoOHATEHBIX HEPABEHCTB
61 I'padrueckre METOIBI peIICHHS
MppaIMOHAIBEHBIX YPaBHECHHN
62 I'padmaeckre MeToabl penieHus
MPPaMOHAIBHBIX YPaBHEHNH
63 I'padmaeckue MeToabl perIeHus
MOKa3aTeNIbHBIX YPaBHEHUI
64 I'paduueckue meToap! penieHus
MIOKa3aTeJIbHBIX HEPABEHCTB
65 I'paduueckue MeToabl penieHus
norapu()MUYECKUX ypaBHEHUI
66 I'padmueckue MmeToabl penieHus
Jorapu()MUIECKIX HEPaBEHCTB
67 I'paduueckue MeToIbl pelieHNs
norapu(pMUUECKUX HEPABEHCTB
I'paduueckue MeTObl peleHns
68 MOKa3aTeNbHBIX U JIOTapU(PMUIECKUX

ypaBHEHUH




69

I'padmyeckue MeTo bl pemeHus
MOKa3aTeIbHBIX U Jorapu(pMUIECKUX
YpaBHEHUU

70

I'padrueckre METOIBI pelIeHHS
[I0Ka3aTeIbHbIX U JIOrapu(pMUUECKUX
HEPABEHCTB

71

I'padmueckue MeToab! pereHus
MOKa3aTeIbHbIX U JOrapu(pMUUECcKux
HEPABEHCTB

72

KounTponsnas pabora: "UppaunoHanbHele,
MoKa3aTeabHbIE U JIoTapupMUUecKue
HEpaBeHCTBA"

73

KommiekcHbie uncia. Anredpanyeckas u
TpUroHOMeTpHueckas (GOpMbI 3alUCU
KOMIIJIEKCHOTO YHCIIa

74

KowmmnekcHeie yncna. Anrebpandeckas u
TpUroHOMeTpHuuecKkas (GOpMbI 3aIUCh
KOMILJIEKCHOTO YHCIIa

75

Apudmernueckue onepauu c
KOMILJIEKCHBIMU YHCIIAaMU

76

Apudmernueckue onepaiuu ¢
KOMILJIEKCHBIMU YHCIIAMU

77

I/I306pa)KGHI/IC KOMIIJICKCHBIX YHUCCJI Ha
KOOp,ZLI/IHaTHOﬁ IIJIOCKOCTH

78

I/I306pa)KGHI/IC KOMIIJICKCHBIX YHUCCII Ha
KOOpILPIHElTHOfI IIJIOCKOCTH

79

®opmyna Myaspa. KopHu n-oii crenenu
13 KOMIIJIEKCHOTO YUCJIa




®opmyna Myaspa. KopHu n-o#i cTerenu

80 13 KOMILUIEKCHOTO Yucia
[IpumeHeHre KOMIUIEKCHBIX YHCEI JIs

81 pereHust PU3NIECKUX U TEOMETPUIECKUX
3aj1a4

22 KonTponbnas pabora: "KomiaekcHbie
qucia"

83 HatypanbHble u nensie yncia

84 HarypaneHble u niensie yncna

85 [IpumeHeHue NpU3HAKOB AETUMOCTH
LENbIX YUCell

26 [IpuMeHeHre MpU3HAKOB AETUMOCTH
LEJIBIX YnCell

87 [IpuMeHeHe MPU3HAKOB AETUMOCTH
mensix uncen: HOJ u HOK

28 [IpuMeHeHue MPU3HAKOB AETUMOCTH
mensix yncen: HOJ u HOK

29 [IpuMeHeHue MPU3HAKOB AETUMOCTH
LEJIBIX YUCEJI: OCTATKHU 110 MOIYIIO

90 [IpumMeHeHue MPU3HAKOB AETUMOCTH
LEJIBIX YUCEeJI: OCTATKH 110 MOAYJIIIO
[IpumMeHeHure MpU3HAKOB AEITUMOCTH

91 LeJIBIX Yncell: aropuT™ EBknuia mis
pelIeHns 3a1a4 B LIEIbIX YNCIaxX

9 KonTtponpHast padota: "Teopus LenbIx
yucen"

93 Cucrema ¥ COBOKYITHOCTb YPaBHEHHI.




PaBHOCHIBHEBIE CHCTEMBI 1 CHCTEMBI-
CICACTBUA

Cucrema 1 COBOKYITHOCTh YPaBHEHHI.
94 PaBHOCHIIBHEBIE CUCTEMBI I CUCTEMBI-
CIIEICTBUS

95 OCHOBHBIE METOJIbI PEIICHUS CUCTEM U
COBOKYITHOCTEHN pallMOHAJIbHBIX YPABHEHUI

OCHOBHBIEC METO/IbI PEIICHHSI CUCTEM U
96 COBOKYITHOCTEW HPPaLMOHATBHBIX
ypaBHEHUU

OcCHOBHEBIE MCTOABI PEIICHUA CUCTEM U
97 COBOKYITHOCTEH MOKA3aTEIbHBIX
YpaBHEHUH

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
98 COBOKYITHOCTEM MOKa3aTeIbHbIX
YpaBHEHUH

OCHOBHBIE METO/IbI PEIICHUSI CUCTEM U
99 COBOKYITHOCTEH JIorapu(pMUUecKux
ypaBHEHUH

OCHOBHBIE METO/IbI PELICHUS CUCTEM U
100 COBOKYITHOCTEH JIorapu(pMuuecKkux
YpaBHEHUI

[IpumeHeHNe CUCTEM K PELLIEHUIO
MaTeMaTHYECKUX 3a1a4 U 3a7a4 U3

101 pa3nuyHbIX 00JacTeil HAyKHU U peaNbHOM
YKU3HH, MHTEPIIPETALUs OJyYEHHBIX
pe3yIbTaTOB

102 IIpuMeHeHne CUCTEM K PELIECHUIO




MaTeMaTUYECKUX 3a/1a4 U 3a]1a4 U3
pa3nuyHbIX 00JacTeil HAYKHU U peabHOM
JKU3HU, HHTEPIIpETaLs TOJTYy4CHHBIX
pe3yJIbTaTOB

[IpuMeHeHNEe HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3a/1a4 U 3a]1a4 U3

103 Pa3IMYHbIX 00J1aCTe HayKH U pealbHON
KU3HU, HHTEPIPETaLUs NOTyYEeHHBIX
pe3yIbTaToB
KonTtponbras padota: "Cuctemsr

104 palOHaIbHBIX, UPPALUOHAIBHBIX
MOKa3aTeIbHbIX U JorapupMUIecKux
ypaBHEHHIT"

105 PanmonanbHbie ypaBHEHHS ¢ TapaMeTpamMu

106 PanmonanbHble HEpaBEHCTBA C
napaMmeTpamu

107 ParnmonanbpHbie CUCTEMBI C TapaMeTpaMu

108 WppanmonaisHbie ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpaMu

109 HppatmoHnaiibHble CUCTEMBI C
napaMmeTpamu

110 [TokaszarenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamMu

111 IToka3arenbHbIE CUCTEMBI C TTAPAMETPAMHU

112 Jlorapugmuueckue ypaBHeHUs,
HEpaBEHCTBA C [TapaMeTpaMu

113 Jlorapugpmuueckue CuCTEMBI ¢




napaMmeTpamu

114 TpuroHomeTpuuecKkue ypaBHEHUs €
rapamerpamu

115 TpuroHomeTpudecKre HEPABEHCTBA C
rapamerpamu

116 TpuroHomeTpr4eCcKre CUCTEMBI C
rapameTpamu

[TocTpoenune u uccaeaoBaHue
17 MaTeMaTHYECKUX MOJIEIeH peaTbHbIX
CUTYalllil C TOMOIIBIO YPABHEHUH C

napaMmeTpamu

[TocTpoenue u ucciaegoBaHue
MaTeMaTHYEeCKUX MOJIEICH peaTbHbIX
CUTYallUi C TOMOIIBIO CUCTEM YPaBHEHHI
C IapameTpaMmu

118

[TocTpoenue u uccnenoBaHue
MaTeMaTHYeCKHUX MOJIENIel peabHbIX
CUTYaIU# C MOMOIIBIO CUCTEM YPaBHEHHIA
C mapamMmeTpaMu

119

KounTtponsHas pabora: "3agauu c

120 "
napaMmeTpamu

[ToBTOpEHUE, 0000IICHNE,

121
cUcTeMaTu3anys 3Hauui: "YpaBHeHns"

122 [ToBTOpEenue, 06061IeHNE,
cUcTeMaTu3anus 3Hauui: "YpaBHeHus"

[ToBTOpEeHue, 060061IeHNE,
123 cUCTeMaTH3alus 3HaHUH: "Y paBHEHHUSI.
Cucremsl ypaBHeHui"




[ToBTOpEHue, 060061ICHNE,

124
cucteMarusanus 3Hanuii: "HepaBencrsa"
125 [ToBTOpEHue, 060061ICHNE,
cucremaruzanus 3Hanuii: "HepaBencrna"
126 [ToBTOpEenue, 06001ICHNE,
cucteMaruzanus 3Hanuii: "HepaBencrna"
[ToBTOpenue, o6o0IICHNE,
127 cucremarusanus 3HaHuii: "IIponsBoaHas u
e€ npumeHeHune"
[ToBTOpEeHue, 0600IICHNE,
128 cucreMarn3anus 3HaHui: "[IponsBoaHas n
e€ npumeHeHune"
BTOPEHU LICHHUE,
IToBTOpEHHE, 0000IICHIE
HCTEMaTU3alMs 3HAHMIA: W3BOJIHAS U
129 CHCTEMAaTHu3a 3Ha "ITpon3BogHA
e€ npuMmeHeHue"
OBTOpPEHHE, 0000IIEHNE
I1 , 0000 ,
cucTeMaTu3anus 3Hanuii: "MHTerpan u ero
130 "Unte €
npuMeHeHue"
131 [ToBTOpEeHUE, 0600IICHNE,
cucreMarusanus 3Hanuii: "Oyukuun"
132 [ToBTOpEHUE, 0000IICHNE,
cucreMarusanus 3HaHui: "Oyukuun"
133 [ToBTOpeHnue, 06061IeHNE,
cucreMarusanus 3HaHuii: "Oynkuun"
134 Htorosas koHTpoJbHas paboTa
135 HroroBas koHTpoJbHAs paboTa
136 [ToBTOpEeHue, 060061IeHNE,




CUCTEMAaTHU3alus 3HAaHUHI

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

136
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