MHWHHUCTEPCTBO NPOCBEIMIEHUS POCCHVCKOM ®EJIEPAIITUNA
MunucrepcTBo oopa3zoBanust MocKoBCKoOi 001acTH
KomuteT o o6pazoBanuio, padore ¢ 1eTbMH U MOJIOAEKbI0 ATTMUHHUCTPAIIUU
T'oponckoro oxkpyra Ilymknncknii MockoBckoii 00J1acTu

HOY « IlymukuHCKH# JIMLIed JKOHOMUKH, IOJTUTUKH U MPaBay

PACCMOTPEHO COI'JTACOBAHO YTBEPXIEHO
PykoBogurens HIMO 3amaupekropa no YBP Jupexrop

Hosuxkona T.B. Cuuesckas H.A. Jlykpsinuenko C.U.
IIpukas Nel ot «29» aBrycra  Ilpuka3s Nel ot «29» aBrycra  Ilpukas Nel ot «29» aBrycra
2023 r. 2023 r. 2023 r.
PABOYAS ITPOI'PAMMA
(ID 970691)

yueOHOro npeamMera «AJjredpa u Ha4ajIa MaTeMaTH4€eCKOT0 aHAJIN3A.
Yriry0s1eHHbI YPOBEHb)

muist oOydarorquxcest 10 — 11 kinaccon



Hymkuno 2023



IMNOACHUTEJBHASA 3AIINCKA

VYuebHblil kKypc «Ainredpa M Hayajga MaTeMaTUYECKOTO aHAJIU3a» SIBISETCS
OTHUM W3 Hanboyiee 3HAYMMBIX B MPOTPAMME CPEIHETo O0IIero oOpa3oBaHWS,
MOCKOJIbKY, C OJHOW CTOPOHBI, OH OOECIEUMBAECT MHCTPYMEHTAJIbHYIO 0azy Juis
U3YYEHHs] BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C APYToil CTOPOHBI, (HOPMHUpYET
JIOTUYECKOE U aOCTPAKTHOE MBIIUIEHHE 00ydYarolMuXcsl Ha YpPOBHE, HEOOXOAMMOM
JUIA OCBOEHUSI MH(POPMATUKH, OOIECTBO3HAHUS, HCTOPUH, CIOBECHOCTH U JIPYTHX
aucuMiiuH. B pamkax maHHOro y4yeOHOro kypca oOydaroIivecs OBJIa/IE€BaioOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HayKu, KoTopas ¢GOpMyJIupyeT CBOU
JOCTH)KEHHSI B MATEMAaTUYECKOU opme.

VY4eOHblll Kypc anreOpbl U Hayal MareéMaTHYeCKOro aHajiu3a 3aKJajbIBacT
OCHOBY [UIsl YCHEIIHOTO OBJIAJEHUS 3aKOHaMU (U3HUKH, XUMHUH, OHOJIOTHUH,
MOHMMaHUSl OCHOBHBIX TEHICHIIMH Pa3BUTHsI SKOHOMHUKHU U OOIIECTBEHHOM KU3HH,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX LUMPPOBBIX M KOMIIBIOTEPHBIX
TEXHOJOTHUSAX, YBEPEHHO MCHOJIb30BaTh MX ISl JAJIbHEWIIEro oOpa30BaHMS U B
MOBCEIHEBHOM >XM3HU. B TO ke Bpemsi oBnaseHue aOCTPakTHBIMU M JIOTHYECKHU
CTPOTMMH KOHCTPYKUHUSIMU ajreOpbl M MaTeMaTU4YecKOro aHalu3a pPa3BUBACT
YyMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTH, JOKAa3bIBATh
YTBEPKJIEHUS C MOMOUIBI0 MHAYKIIMH U PacCykAarTh JAEAYKTUBHO, MCIOJIb30BaTh
00001lIeHHEe W KOHKpETH3allMio, a0CTparupoBaHWE W AHAJIOTHIO, (HOPMHUPYET
KpEaTUBHOE U KPUTUUYECKOE MBILIUICHHE.

B xonme um3yueHus yueOHOro kypca «Amnredpa U Hadajla MaTeMaTH4YECKOIO
aHajau3a» oOydYarolluecsl MOJTY4YaloT HOBBIM ONBIT PEIICHUs MPUKIAIHBIX 3ajad,
CaMOCTOSATENILHOTO MOCTPOCHUSI MaTEMaTHUYECKUX MOJENIed peallbHbIX CHUTYyallui,
UHTEPHPETALUA  TOJXYYEHHBIX  PEIICHHWH, 3HAKOMATCA C  IpPUMEPAMH
MaTeMaTHYeCKUX 3aKOHOMEPHOCTEM B MPHUpPOJE, HAyke UM HCKYCCTBE, C
BBIIAFOLIMMUCS MAaTEMaTHYECKUMU OTKPBITUSIMH U UX aBTOPaMH.

VYyeOHblll Kypc 00NaTaeT 3HAUUTEIbHBIM BOCHUTATENIbHBIM MOTEHIIMAJIOM,
KOTOPBIM peanu3yeTrcss Kak 4Yepe3 YueOHbIM Marepuas, CcrnocoOCTBYIOLIUI
(GOpMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHs, TaK M 4epe3 crneuuuxy ydeOHOi
NEeSITeIbHOCTH, TpeOyromel MpOAOKUTENbHON  KOHIIEHTpAllMM BHHUMAaHUS,
CaMOCTOSITENIbBHOCTH, AaKKypaTHOCTM M OTBETCTBEHHOCTHM 32 IOJIYYEHHBIN
pe3yJbTar.

B ocHoBe Meronuku oOyuyeHusi ajnreOpe M HayajgaM MaTeMaTHYeCKOIro
aHaJIM3a JIEKUT JeATEIbHOCTHBIA MPUHIUIT O0yUYEHUS.

B crpyktype yueOHOoro kypca «Anrebpa M Hadaja MaTreMaTHYecKOro
aHaJiM3a» BBIJIEJICHBI CIEAYIOIINE COAEPKATENbHO-METOAUYECKUE TuHNUN: «Hucna
U BbIYMCIICHUs», «DyHKIIMU U Tpadukny», « YpaBHEHUs] U HepaBeHCTBa», «Hauana
MaTeMaTU4ecKoro aHaiusza», «MHOXecTBa M JIOTMKa». Bce OCHOBHBIE



COEPKATEIbHO-METOAUYECKUE JIUHUM W3Yy4arOTCAd Ha MPOTSHKECHUM JBYX JIET
00y4yeHMsI Ha YPOBHE CpPEIHEro 00111ero 00pa3oBaHUsl, €CTECTBEHHO JOMOJIHSAS IpYT
Ipyra M IIOCTEIIEHHO HAaCBIILAsACh HOBBIMM TEMaMM U pasaenamu. JlaHHBIN
y4eOHbIIl KypC SBIISIETCSI HMHTETPATUBHBIM, IOCKOJIBbKY OOBEOUHSET B celde
cofiepKaHHe HECKOJIIbKMX MaTeMaTWYeCKUX AUCLUUIUIMH, TAaKUX Kak ajireodpa,
TPUTOHOMETPHUs, MAaTEMaTUYECKUN aHalu3, TEOpUs MHOXKECTB, MaTeMaTH4ecKas
noruka u apyrue. Ilo mepe Toro kak oOyuwarouiyecsi OBJIaJIeBalOT BCE Ooiee
MIMPOKUM MaT€MaTUYECKHM amnmnapaTroM, Y HUX MOCIEI0BaTelbHO (POpMUpPYETCS U
COBEPUICHCTBYETCS YMEHHME CTPOUTh MATEMaTUYECKYK) MOJEIb peaabHON
CUTYyallH, IPUMEHITh 3HAHUS, MOTYYCHHbIE IPU U3YYEHUH y4eOHOro Kypca, JUis
pEILIEHUsI CaMOCTOATENbHO C(HOPMYIUPOBAHHOW MaTeMaTUYECKOM 3aJauu, a 3aTeM
VHTEPIPETUPOBATH CBON OTBET.

ConepxarenbHO-METOANYECKAs JIMHUA «YHCila M BBIYMCIEHUSD> 3aBEPIIACT
(opMUpOBaHNE HABBIKOB MCIOJIB30BaHUS JEHCTBUTENBHBIX YHCEI, KOTOPOE OBLIO
Ha4yaTo Ha ypOBHE OCHOBHOIO obOuiero oopasosanus. Ha ypoBHe cpennero obiero
oOpa3oBaHus 0co00€ BHUMaHME  yuensercss  (OPMUPOBAHUIO  HABBIKOB
palMOHANBHBIX BBIUUCIEHUHN, BKIIOYAIOIIUX B C€0sl MCHOJB30BAHUE PA3IHYHBIX
dopm 3ammcu uHcIa, YMEHHE JENaTh MPUKHUIKY, BBINIOIHATH MPHOMKEHHBIC
BBIUMCJICHHS, OLICHUBATh YHCJIOBBIE BBIPAXXEHHUSA, pPabOTaTh ¢ MaTeMAaTUYECKUMU
KOHCTAHTaMHU. 3HAKOMble OOy4YaroIMMCS MHOXECTBA HaTypaJIbHbIX, LEJbIX,
pallMOHAJIBHBIX M JEUCTBUTEIBHBIX  YHUCEN  JIOMOJHSAKTCS  MHOXECTBOM
KOMIUIEKCHBIX 4Hcel. B  KaxaoM U3 JOTUX MHOXECTB paccMarpuBarOTCs
CBOMCTBEHHbIE €My creuu(puyecKkue 3aJaud M OMNEepaluu: JeJICHHe Haledo,
ONEpUPOBAHUE OCTAaTKaMU HAa MHOXKECTBE II€JIbIX YHCEeN, O0COOble CBOMCTBA
paloHaIbHBIX U MPPALMOHAIBHBIX YHCEN, apu(PMETUUECKHUE ONEpaLly, a TAKXKe
U3BJICYCHUE KOPHSI HATypaJbHOW CTENEHU HAa MHOXXECTBE KOMIUIEKCHBIX YHCEIL.
brnaromapss mocnenoBaTeIbHOMY PACHIMPEHHMIO Kpyra MCIOJIb3yEMBIX YHCEN U
3HAKOMCTBY C BO3MOXXHOCTSAMM MX IPUMEHECHUS Ul PELICHUS Pa3IMYHBbIX 3a1a4
(GopmupyeTcsi NpeACTaBI€HUE O €IMHCTBE MAaTeMaTHUKU KaK HayKd U €€ poju B
INOCTPOCHUM MOJENIEH peajbHOro0 MHpa, LIUPOKO HCIHOJB3YHOTCS 0000IIeHHE U
KOHKpETU3aLHsl.

JIuHna «YpaBHEHMS M HEPABEHCTBA» PEANM3YETCS HA IMPOTSHKEHUM BCETO
oOy4yeHHsI Ha YPOBHE CpelHero oOuiero oOpa3oBaHUs, MOCKOJIbKY B KaXKIOM
paszene IIporpamMMbl NpeayCMOTPEHO pELICHUE COOTBETCTBYIOIIMX 3ajad. B
pesyibrate oOydaroluecs OBJIAJEBAIOT Pa3IUYHBIMM METOJAMU  PEIICHHUs
palMOHANbHBIX, HPPALMOHAIBHBIX, [IOKA3aTeJbHbIX, JOrapu(PMUUYECKUX U
TPUTOHOMETPUYECKNX YPABHEHWM, HEPABEHCTB M CHCTEM, a TaKXe 3a1ad,
comepxamux napamerpsl. [logydeHHblE yMEHMsS MIMPOKO MCHOJB3YKOTCA IpU
UCCIIEZIOBAaHNN (PYHKIUI C TIOMOILBIO MPOU3BOAHOM, NMPHU PEIICHUN MPUKIIATHBIX



3a/a4 M 3a7]a4 Ha HAaXOXKJICHHE HAuOONBIINX U HAUMEHBIIUX 3HAYCHHUH (YHKIUU.
JlanHasi conepkarenbHas JTMHUS BKIIIOYAET B ceOsl Takxke (HOpMHUpPOBAHUE YMEHUN
BBITIOJIHATh  pacu€Tthl 1Mo  QopMylaMm, mpeoOpa3oBaHUsi  pallMOHAJIBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUN, a TaKKe BbIPaXCHUH,
COZIEpIKAIIMX CTENEeHU W Jjorapudmbl. bmarogaps m3ydeHUIo anreOpanyecKoro
Marepuaiga I[POUCXOAWT  JaJbHEWIEE  pPa3BUTHE  ANTOPUTMUYECKOIO U
a0CTPaKTHOTO MBIIIJIEHUS OO0y4arommxcs, (opMUPYIOTCS HABBIKH JETYKTHBHBIX
paccyxjaeHuii, paboTbl ¢  CUMBOJBHbIMHU  (dopMamMu,  MpPEACTaBICHUS
3aKOHOMEPHOCTE M 3aBUCUMOCTEH B BHJE DPABEHCTB M HEpaBEHCTB. AnreOpa
npennaraetr 3(QQGeKTUBHbIE HWHCTPYMEHTHI IS PEIICHHUsS] MPAKTUYECKUX U
€CTECTBEHHO-HAYYHbIX 33/1a4, HANVISIAHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
SI3bIKA HAYKHU.

CopnepxxarenbHo-MeToanueckass JUHUS «DyHKIUM U rpaduKu» TECHO
NEeperieTaeTcsl ¢ APYTUMU JIMHUSIMH YYeOHOTO Kypca, TMOCKOJNBKY B KAaKOM-TO
CMBICJIE 3aJa€T MOCJIEI0BATEIbHOCTh U3YUEHUs MaTepuana. M3yueHue cTeneHHou,
MOKa3aTeIbHOM, JIOrapu(PMUUIECKON U TPUTOHOMETPUUECKUX (PYHKIIHM, UX CBOMCTB
U TpaduKoB, UCIOJIb30BaHUE (DYHKIIUN AJisI pelieHus 3a7ad U3 JIPYTrux ydeOHBIX
NPEAMETOB U PEaIbHOW JKU3HU TECHO CBA3AHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaKk M C PEIICHHWEM YpaBHEHUN W HepaBeHCTB. [Ipu 3TOM Oonblloe BHUMAaHHE
yaensiercs: (GOPMUPOBAHUIO YMEHUSI BhIpaKaTh (GOpMyJaMU 3aBUCUMOCTH MEXY
pa3IMYHBIMU BEJIMYMHAMH, MCCJIEIOBATh IOJyYeHHbIe (YHKIIUU, CTPOUTH HX
rpaduku. Marepuan 3Toi cojepKaTeIbHOW JIMHUU HAIleJIeH Ha pa3BUTUE YMEHUUN
YU HaBBIKOB, TMO3BOJISIIOIIMX BBIPAXaTh 3aBUCHUMOCTH MEXAYy BEIMYMHAMU B
paznuyHOil (popme: aHANUTHUYECKOW, Tpaduueckod u cioBecHou. Ero mzyuenue
CIOCOOCTBYET Ppa3BUTUIO  AJNTOPUTMHUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
0000IIIEHNIO M KOHKPETU3AIlMH, UCTIOIh30BaHUIO aHAJIOTHH.

ConepxarenpHas nauHuA «Hauana mareMaTM4ecKOro aHalau3a» MO3BOJSET
CYILIECTBEHHO PAaCUIMPUTh KPYr KaK MaTEeMaTUYECKUX, TaK U MPUKIATHBIX 3a]a4,
JOCTYIIHBIX OOYyYaromuMmcsi, Tak KaK y HHUX TOSBISETCS BO3MOXKHOCTH CTPOUTH
rpa@uKy  CIOXKHBIX (YHKIUH, ONpeNeisTh WX HauOOJbIIME U HAUMEHBIIHNE
3HAQUEHMSI, BBIUUCIATH IUIOMAAN (PUryp u OOBEMBI Tel, HaXOAUTh CKOPOCTU U
yCKOpeHHsi mpolieccoB. JlaHHasi comepxkaTenbHasi JMHUS OTKPHIBAET HOBBIC
BO3MOXXHOCTU ITOCTPOEHUSI MATEMAaTHUYECKUX MOJIeNIed pPeaabHbIX CHUTYaIlHil,
MO3BOJISIET HAXOAUTh HAWIydlllee pPENIEHWE B NPUKIAJHBIX, B TOM YHUCJE
COLIMAIbHO-PKOHOMUYECKHX, 33J]a4aX. 3HAKOMCTBO C OCHOBAMHM MaTeMaTUYeCKOTO
aHajiM3a CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POpMabHO-IOTUUECKOTO U
KPEaTUBHOTO MBINUICHUS, (OPMUPOBAHHMIO YMEHHI pPACMO3HABaTh MPOSBICHUS
3aKOHOB MaTe€MaTHUKU B HayKe, TEXHUKE M HCKyccTBe. OOywaromuecs y3HAIOT O



BBIIAIOIINXCS Pe3yNIbTaTax, MOJyYeHHBIX B XOJI€ Pa3BUTHS MAaTEMATHKU KaK HAyKH,
1 00 UX aBTOpax.

ConepxaTellbHO-MeToauYeCKast THHUS «MHOXECTBa M JIOTHUKA» BKJIIOYACT B
ceds  DNeMEeHThl  TEOPUU  MHOXKECTB M MAaTeMaTHYECKOW  JIOTHKH.
TeopeTrKo-MHOKECTBEHHBIC TPEICTABICHUS MPOHU3BIBAIOT BECh KypPC IIKOJIBHOU
MaTeMaTUKU U MpeaararoT Haubosee yHUBEpCaIbHBIN S3bIK, OOBEIUHSIONINI BCe
pasaensl MaTeMaTUKK U €€ MPUIIOKCHUH, OHU CBS3BIBAIOT pa3HbIC MaTEMaTHIYCCKUC
JTUCIUIUIMHBI W WX TPUIOKEHUS B eauHoe 1enoe. IloaTomy BakHO 1aTh
BO3MOJKHOCTH OOyYaromeMycsi TOHUMaTh TEOPETHKO-MHOKECTBEHHBINH SI3BIK
COBPEMEHHOM MaTEMaTHK{ M MCIIOIh30BaTh €T0 JUISI BHIPAXKCHHSI CBOUX MBICIICH.
JpyruM BaXHBIM TPU3HAKOM MAaT€MaTUKH KakK HayKd CIeAyeT MpHU3HaTh
CBOMCTBEHHYIO €l CTpPOrocTb OOOCHOBAaHMM U CJE€JIOBaHUE OMNPeAeIEHHBIM
npaBWIaM  TIOCTPOSHHUS  JIOKA3aTelIhCTB.  3HAKOMCTBO C  JJIEMEHTaMH
MaTeMaTHYECKON JIOTUKU CIIOCOOCTBYET pa3BUTHIO JIOTHYECKOTO MBIIIJICHUS
00y4aromuxcsi, MO3BOJISIET UM CTPOUTH CBOM PACCYkKJICHHS Ha OCHOBE JIOTUYECKHUX
npaBuil, POPMUPYET HABBIKK KPUTUUECKOTO MBIIIICHHUS.

B yueOnom kypce «Anrebpa W Hadajga MaTEeMaTUYECKOTO aHAJIHM3a
MPUCYTCTBYIOT OCHOBBI MaTE€MaTHYECKOTO MOJEITHPOBAHUS, KOTOPHIC TPU3BAHBI
crocoOcTBOBaTh (DOPMUPOBAHUIO HABBIKOB TOCTPOSHUS MOJENeH peaTbHBIX
CUTyalluid, MCCIEAOBAHMS HTUX MOJEIe C TMOMOIIbIO ammapara aireOpbl H
MaTeMaTHYECKOTO aHaJlu3a, WHTEPIPETAIlUU IOJIYYEHHBIX pPe3yabTaroB. Takue
3aJIaHAsl BIUIETEHBI B KAXIABIA U3 pa3/eioB MPOTPaMMBbI, TTOCKOIBKY BECh MaTepHAaIT
y4e0HOTO Kypca IIUPOKO HUCIOJB3YETCS ISl PEIIeHUS MPUKIAAHBIX 3amad. [Ipu
pEIIeHNH  pealbHbIX  MPAKTHYECKUX  3ajad  oOydJaronuiuecs  pa3BUBAIOT
HAOMIOAATETbHOCTh, YMEHHUE HAXOAUTh 3aKOHOMEPHOCTH, abCcTparupoBaThCes,
UCIIOJIb30BaTh  aHAJOTHUIO, 0000IaTh W  KOHKPETU3UPOBATh  MPOOJIEMY.
JlesTenpHOCTE TIO (OPMHUPOBAHUIO HABBIKOB PEIICHHUS TPHUKIATHBIX 33139
OpraHU3yeTCs B MPOIECCe N3YUCHHS BCEX TeM YUeOHOro Kypca « Anredpa u Hadaia
MaTeMaTUYeCKOTO aHAJIN3a.

Ha wusyuyenme yueOHOro kypca «Ainredpa W Hayaia MaTeMaTUYeCKOTO
aHanuzay otrBoguTcsa 272 yvaca: B 10 kiacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 gacoB (4 4yaca B HEJIEIIO).



COAEPXAHME OBYYEHMUSA
10 KITACC

Yuciia 1 BBIYUCTICHUSA

PaunonansHpie yncia. OOBIKHOBEHHBIE M JIECSATHYHBIE APOOH, MPOLIEHTHI,
OeckoHeuHbIe Tepuoanueckue npodu. [lpumenenwe apoOeil W TPOIEHTOB IS
peLIeHUs MPUKIIAIHBIX 3aa4 U3 Pa3JIMYHBIX OTPACIICH 3HAHUN U PEAIIbHOM KU3HU.

JlelicTBuTenbHbIE 4HKcla. PaluoHanbHblE W HMpPpAlMOHAIBHBIE YHCIA.
ApudmMernueckue  omepalMd € JICWCTBUTENIbHBIMU  4YHMclIaMd.  Moayib
JNEHUCTBUTEIBHOIO YUCia U ero cBokcTBa. [IpnOnmxénHbple BbIUUCIEHUS, TpaBuia
OKpPYIVIEHUS, IPUKUKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUH.

Crenenp ¢ uenbiM TnoKazareneMmM. buHom Herotona. Vcnonb3oBaHue
noaxonsuend GopMbl 3aMUCH JEHCTBUTEIbHBIX YUCEI IJIsl PEICHUs TPAKTUYECKUX
3a/1a4 ¥ IPEACTABIEHUS TaHHBIX.

ApudmeTrueckuii KOpeHb HAaTypaJIbHOM CTENIEHH U €r0 CBOWCTBA.

CreneHp C paunuMoOHAJIbHBIM IIOKa3aTeleM M €€ CBOWCTBA, CTENEHb C
JNEUCTBUTENBHBIM NTOKA3aTEIIEM.

Jlorapudm uymcna. CpoiictBa norapudpma. JlecsTUuHbIE W HaTypajbHbIE
J0Tapu(pMBI.

CHHyC, KOCHMHYC, TAHI€HC, KOTAHIE€HC YHUCJIIOBOIO apryMeHTa. ApKCHHYC,
ApPKKOCUHYC M apKTaHI€HC YHCIIOBOTO ApryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxxnecTBa W TOXIECTBEHHBbIE NPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHeHHs. PaBHOCWIBHBIE ypaBHEHHs W ypaBHEHMA-CiencTBusa. HepaBeHCTBO,
pelLIeHre HEPaBEeHCTBA.

OcCHOBHBIE METOBI PEIICHUS ENbIX U IPOOHO-pAllMOHATBHBIX YPaBHEHUN U
HEpPaBEHCTB. MHOTOWIEHBl OT OJHOW MEpEeMEHHOM. JlelleHne MHOrowieHa Ha
MHOTO4JIeH ¢ ocTtaTkoM. Teopema besy. MHOrousieHsl ¢ neabiMu KodhpuimeHTamu.
Teopema Buera.

[IpeoOpa3oBaHusl YMCIOBBIX BBIPAXKEHUH, COEPIKALUX CTENEHN U KOPHHU.

UppanroHnanbHbie YpaBHEHHS. OcHOBHbIE METO/IbI peueHus
VPPALMOHATBHBIX YPABHECHUM.

[lokazarenpHble ypaBHeHUS. OCHOBHBIE METOABI PELICHUs MOKA3aTEIbHBIX

YPaBHCHUM.

[IpeoOpazoBanue BhIpaKEHUI, COEPIKAIINX JIOTApU(PMBI.

Jlorapupmuueckue YpaBHEHUS. OcHoBHbIE METO/bI peleHus
Jorapu(MUYECKUX YpaBHEHUI.

OcHOBHBIE TPUTOHOMETPUUYECKHUE (bopMyJIBI. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUM. PellIeHne TPUrOHOMETPUUECKUX YPABHEHHM.



Pemienue cucrem JMHEHMHBIX ypaBHEHUMW. Marpuua CUCTEMbl JIMHEUHBIX
ypaBHeHHI. Omnpenenurens MaTpUlbl 2X2, €ro TIeOMETPUYECKUH CMBICT U
CBOMCTBA, BBIYMCIICHUE €T0 3HAUYCHMS, IPUMEHEHHUE OINPEACIUTENS IS PELICHUS
CHUCTEMBl JIMHEMHBIX YypaBHEHHW. PemeHune npuKIagHbIX 3a4a4 C IOMOUIBIO
CHCTEMBl JIMHEWHBIX ypaBHEHUW. lccinenoBaHue TMOCTPOEHHOW MOIEIUA C
MOMOILIBIO MaTPUIl U ONIPEICIIUTEIICH.

[TocTpoeHne MareMaTH4yeCcKUX MOJENEH pealbHOM CHUTyallUH C MOMOLIBIO
ypaBHEHUN M HepaBeHCTB. lIpuMeHeHHe ypaBHEHMIl M HEPABEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3a/lad W 3a/Ja4 M3 pa3IUYHbIX OO0NacTeil HAayKd M pPeasbHOU
KU3HH.

DyHKUMH U TPaPuKu

@OyHkius, cnocoObl 3agaHus (QyHkuuH. B3aumHO oOparHble (QYHKIHH.
Komno3umuss  ¢gyukuuit. I'papuk  QyHkumu. DneMeHTapHble NpeoOpa3oBaHUs
rpaduKoB QyHKIIHIA.

OO6nacTth ompeneneHrs U MHOXECTBO 3HaueHud (yHkumud. Hymm QyHkmmm.
[TpomexyTku 3HakonoctossHCcTBa. UETHbIe n Heu€THbIe PyHKIMU. [lepuonuueckue
¢yHkuuu. I[IpoMeXyTKn MOHOTOHHOCTH (QYHKUMU. MakCUMyMbl U MUHHUMYMBI
¢ynkumnu. Hanbonbiee n HanMeHbIee 3Ha4eHUS (PyHKIIUU Ha TIPOMEKYTKE.

Jluneitnasi, KBaapaTU4Has M JAPOOHO-THHEHHas (yHKIUU. DIEMEHTapHOE
UCCJIeIOBAaHUE U TTOCTPOCHUE UX TPA(UKOB.

CreneHHast GyHKIMSI ¢ HATypaJdbHBIM M LEJIbIM NoKa3zarenem. E€ cBolicTBa u
rpaduk. CoiicTBa U rpauK KOpHS N-Oi CTENEHU KaK (yHKIMU 0OpaTHOW CTENEHU
C HaTypaJIbHBIM ITOKA3aTEIEM.

[TokazarenvHas u norapupmMuueckas (QyHKIHH, UX CBONCTBA W Tpadukwy.
Ucnonb3oBanue rpadukoB GyHKIUN TSl pEIICHUS] ypaBHEHHI.

Tpuronomerpuueckass OKpPYKHOCTb, ONPENEIICHHUE TPUTOHOMETPUYECKUX
(YHKIMI YHCIIOBOTO apryMeHTa.

@DyHKIMOHAJIIBHBIE 3aBHUCHMOCTH B pEAIBHBIX IPOLECCAX U SBICHUSX.
I'paduku peasbHBIX 3aBUCUMOCTEH.

Hauyana maTreMaTn4yecKoro aHajm3a

ITocimenoBareIbHOCTH, CIIOCOOBI 3aJaHus MOcCJIeAoBaTeIbHOCTEH. MeTtox
MaTeMaTHu4eCcKon UHAYKLUH. MOHOTOHHBIE " OrpaHUYCHHbIC
NIOCJIEIOBATEIbHOCTU. VICTOpUS BO3HMKHOBEHMS MAaT€éMAaTHYECKOTO aHAIW3a Kak
aHaian3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reomeTpuueckas nporpeccuu. beckoneyHo yoObiBaronias
reoMerpuueckas nporpeccus. Cymma O€CKOHEUHO YOBIBAIOIIEH r€OMETPUYECKOM
nporpeccuu. JIMHENHBIA U SKCIOHEHIUAIIBHBIA POCT. Yncio e. @opMyiia CII0KHBIX
OpoUEHTOB. Mcronp3oBaHUE MPOrpeccuy Uil  PEIIEHWs pealbHbIX 3a/ad
MIPUKJIATHOTO XapaKTepa.



HemnpepoiBable (QyHKIMM W uUX cBoWcTBa. Touku pa3pbiBa. ACUMIITOTHI
rpadukoB ¢yHkuuii. CBolcTBa (YHKIIMM HENPEpPHIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB [JIs PELICHUS] HEpPAaBEHCTB. [IpUMEHEHME CBOWCTB HENPEPBIBHBIX
(byHKIMIA U1 pelIeHus 3a1ad.

[TepBas u Bropas mpousBoaHbie GyHKIMHU. OnpenereHnue, TeOMETPUIECKUA 1
bu3HUeCcKuil CMBICI TPOU3BOIHON. YpaBHEHHE KacaTelIbHON K rpaguKy (yHKIUH.

[IpousBomubie  sneMeHTapHbIXx  ¢GyHKUM.  [IpomsBojgHas  CyMMBlI,
MIPOU3BEICHU S, YACTHOTO ¥ KOMITO3UITUU (DYHKITUH.

MHoskecTBa U JIOTHKA

MHoxkecTBO, oOmnepanuyu HajJ MHOXKECTBAMM M HUX CBOMCTBA. JluarpaMmel
Oiinepa—Benna. [IpuMeHeHHME TEOPETUKO-MHOKECTBEHHOIO — ammapara s
ONMCAaHUA PEaJbHBIX MPOLECCOB W SBICHUM, NMPU PEIICHUM 3aJa4 U3 APYTUx
y4€OHBIX MPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHYeCKOro OObEKTa, CIEICTBUE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIC YPABHEHHUS.

11 KJIACC

Yucia 1 BIYMCICHUSA

Harypanbabie u niensie uncna. [IpumMeHeHre NMpu3HAKOB JEIUMOCTU IEIbIX
yycen, Haumbonpmmii oomui nenurens (manee — HOJ[) m HamMmensliee oOiee
kpatHoe (manee — HOK), ocrarkoB o moay:mto, aroputma EBKinaa s peleHus
3a/1a4 B LEJbIX YHCTIaX.

Kommiekcuble umcia. AnreOpandeckas M TPUTOHOMETpUYECKas (POpPMBI
3alMCU KOMIUIEKCHOTO 4HCiIa. ApUPMETUUECKHUE OINEpalri C KOMIUIEKCHBIMU
yuciaamMu. M3o0pakeHue KOMILJIEKCHBIX YHCEJI Ha KOOPJIWHATHOM TJIOCKOCTH.
®opmyna Myaspa. KopHru n-oil cTeneHu u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN ISl PeIIeHUs] PU3NYECKUX U TEOMETPUUYECKUX 3a]1au.

YpaBHeHUS U HEPABEHCTBA

CucteMa ¥ COBOKYIMHOCTb YpaBHEHUW U HEpaBEeHCTB. PaBHOCHIbHBIC
CHUCTEMBbI U CUCTEMBI-CIIE/ICTBUS. PABHOCUIIbHBIE HEPABEHCTRBA.

OT6op  KOpHEW  TPUTOHOMETPUYECKHX  YpPaBHEHHW C  TTOMOIIBIO
TPUTOHOMETPUUYECKOU OKPYKHOCTH. PellieHne TpUuroHoMeTpruueCKX HEPaBEHCTB.

OCHOBHBIE METOJIBI  PEIICHHUS TOKA3aTeJbHBIX M  JIOrapu(pMUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEILICHUS] UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABl PEUIEHUS CUCTEM M COBOKYIHOCTEW pAlMOHAIBHBIX,
UPpaLMOHATIBHBIX, TOKA3aTENbHBIX U JIOTAPU(PMHUUECKUX YPAaBHEHU.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMHu.



[IpumeHenne  ypaBHEHUH, CHCTEM W HEPABEHCTB K  PEILICHUIO
MaTeMaTUYeCcKuX 3a7ad W 3a7ad M3 pa3IMyHbIX oOJlacTell HayKd M peadbHOU
KW3HU, UHTEPIPETALU ITOJTYyUYECHHBIX PE3YJIBTATOB.

DOYyHKIUU U TPaPUKH

I'papux wommosuruu Qyukuii. [eomerpuyeckue 00pa3bl ypaBHEHUH W
HEPABEHCTB HA KOOPJAMHATHOM IIJIOCKOCTH.

Tpuronomerpuueckue GyHKIUU, UX CBOMCTBA U TpadUKu.

I'papuueckne meTonpl pelleHUs ypaBHEHH W HepaBeHCTB. |paduueckue
METOJBI PELIECHUS 3a4a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKIUN IS HCCIEAOBAaHUS IMPOIECCOB U
3aBUCUMOCTEH, KOTOpbI€ BO3HHMKAIOT MPH PEUICHUW 3aJad U3 JIPYTUX YUYEOHBIX
IIPEAMETOB U PEATbHOM KU3HH.

Hayana mareMaTu4eckoro aHaju3a

[IpumeneHnre POU3BOTHON K MCCIENOBAHUIO (PYHKIMI HA MOHOTOHHOCTH H
3KCTpeMyMbl.  HaxoxnaeHue  HamOOnblIero W HAUMEHBLIETO  3HAUYEHUH
HENPepbIBHON (YHKIIUU Ha OTPE3KE.

[IpuMeHeHne MPOM3BOAHOM JUISI HAXOXKACHUS HAWIYYIIETO PELICHUsS B
NPUKIAIHBIX 3aJadax, Ui OIPEACIICHUS CKOPOCTH M YCKOPEHHs Ipolecca,
3a1aHHOTO (HOPMYIION WIIH TPAPUKOM.

[TepBooOpa3Has, OCHOBHOE CBOWCTBO mepBooOpa3Hbix. [lepBooOpasHbie
aneMeHTapHbIX QyHkuuil. [IpaBuna HaxoxaeHUs TEPBOOOPa3HBIX.

Nuterpan. ' eoMeTpuuecknii CMbICI HHTETpaja. BelyuciaeHue onpene€HHOro
uHTerpana no gopmyne Horotona-Jleibuuma.

[Ipumenenne wuHTErpana JUlsi HAXOXKJAEHHUS IUIOL[aAed IIIOCKUX (uryp u
00BEMOB T€OMETPUUECKUX TETI.

[Tpumepsl pemenuit nuddepeHnranbHbIX  ypaBHEHUN. Maremarudyeckoe
MOJICJIMPOBAHUE pPEAJbHBIX MPOIECCOB C MOMOIIBID Au(depeHIraIbHbIX
YPaBHCHUM.



INTAHUPYEMBIE  PE3VIIBTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJIT'EBPA " HAYAJIA MATEMATHNYECKOI'O AHAJIN3A»
(YIUIYBJIEHHBI YPOBEHB) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHUIAA

JIMUYHOCTHBIE PE3VYJIBTATbBI

1) rpa:x1aHCKOT0 BOCTIUTAHUSA:

c(hOpMHUPOBAHHOCTH IPAXKAAHCKON MO3UIIMU 00Yy4aIOIIErocsl Kak aKTUBHOTO U
OTBETCTBEHHOIO  WIEHA  POCCHICKOro  OOlIecTBa,  MPEACTaBICHUE O
MaTEeMaTUYECKUX OCHOBaxX (YHKIIMOHHPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUU,
IpoLeayp TpaXKIaHCKOTo oOmecTBa (BBIOOPHI, OMPOCHI U JPYroe), yMEHHE
B3aUMOJICIICTBOBATh C COIMAJIbHBIMA HMHCTUTYyTAMH B COOTBETCTBUM C HX
(GYHKIUSMU U Ha3HAYEHUEM;

2) NIaTPMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh POCCHIMCKON TPAXKTAHCKOW HIACHTHYHOCTH, YBOKEHUS K
MPOILJIOMY M HACTOAIIEMY POCCHICKON MaTreMaTHWKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTUKEHUSM POCCUUCKUX MAaTEMAaTUKOB U POCCUICKON MAareMaTH4ecKOU MIKOJIBI,
UCIIOJIb30BAaHUE JTUX JIOCTIDKCHHMM B JPYrUX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOTO BOCIIMTAHUSA:

OCO3HAHHUE JYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHUSA, TUYECKOTO IMOBEJICHHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTIDKCHMM HayKu U JACSATEIbHOCThIO YUYE€HOro, OCO3HAHHUE
JMYHOTO BKJIaJIa B TOCTPOCHHUE YCTOMUMBOIO OyIyILETO;

4) 3¢TeTHYECKOro BOCIIMTAHUSA

ACTETUYECKOE OTHOLIEHWE K MUPY, BKIIOYAs 3CTETHUKY MaTeMaTHYEeCKHUX
3aKOHOMEpPHOCTEN, 00OBEKTOB, 3a/1a4, PEUICHHUM, pacCyKIeHUN, BOCIPUUMUYNBOCTh
K MaTeMaTUYe€CKUM acleKTaM Pa3IudHbIX BUJOB UCKYCCTBA;

5) pusnyeckoro BOCIUTAHUSA:

chOpMHUPOBAHHOCTh YMEHHSI TNPUMEHSTh MaTeMaTHYECKHE 3HAHUS B
MHTEpECcax 3I0pOBOT0 U Oe30macHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0pPOBBIO (370pOBOE MHUTaHWE, COATAHCUPOBAHHBIM PEKUM 3aHATHI U
OTIbIXa, peryisipHas (pu3nyeckas aKTUBHOCTH), (PU3HMUYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHITUSAX CIIOPTUBHO-0310POBUTEILHOMN JEATEIbHOCTBIO;

6) Tpy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTh K TpYAY, OCO3HAHHME LEHHOCTH TPYHAOIIOOUs, HHTEpeC K
paznuyHbiM  cpepam  NpoeCCHOHAIBHON  JESITENIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKON M €€ NPWIOKEHUSMH, YMEHHE COBEpIlaTh OCO3HAHHBIA BBIOOP
Oymymieir mpodeccud U peaau30BbIBaTh COOCTBEHHBIC IKU3HCHHBIC IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3oBaHHUIO U
CaMO0O0Opa30BaHUI0 Ha TPOTSHKEHUM BCEM IKWU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a/1a4 MaTeMaTu4eCKO HalpaBJI€HHOCTH;

7) IKOJIOrH4€eCKOro BOCIIMTAHUA:

c(hopMHUPOBAHHOCTh  DKOJIOTMYECKON  KYNBTYphbl, TOHHMMAaHHE BIMSHUS
COIMAIbHO-DKOHOMUYECKHUX MPOIIECCOB HA COCTOSIHUE MPUPOJHOW M COLMATBHOM
cpenbl, 0CO3HaHUE MI00ATBLHOIO XapaKTepa IKOJIOTHYECKUX MPOOIeM, OpUCHTAIUS
HAa MPUMECHEHUE MaTEMaTUYECKUX 3HAHUW Ui pelieHus 3a7ad B 00JIacTH
OKpYKaroIIeH Cpelbl, IUIAHUPOBAHHUE IIOCTYNKOB M OLEHKUM KX BO3MOXKHBIX
MOCJIEACTBUN JIISI OKPYKAIOIIEH CPEJIbI;

8) HeHHOCTH HAYYHOT'O MO3HAHMS:

c(hopMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM U OONIECTBEHHOM  NPAKTUKH, MOHUMAaHUE
MaTeMaTHYeCKON HayKh KakK CQepbl YeOBEUYECCKOW eATEeTbHOCTH, JTAloB €&
pa3BUTUS W 3HAYMMOCTH JUISI Pa3BUTHUS LMBUJIU3ALMH, OBJAJICHUE S3BIKOM
MareMaTuKl M MaTeMaTU4eCKOW KYyJIbTypOl KakK CpEACTBOM IIO3HAHUS MHUPA,
TOTOBHOCTh OCYIIECTBIISITh MPOEKTHYKD M HCCIEAOBATEIbCKYIO AEATEIBHOCTD
WHJVMBUAYaJIbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJ/IBTATBI

ITo3HaBaTe/ibHBIC YHHBEPCAJIbHbIE Y4eOHbIE JeCTBUS

ba3oBble joruyeckue 1eicTBuA:

BBISIBJISITh U XapaKTE€pPU30BaTh CYIIECTBEHHbIE MPU3HAKM MaTEeMaTHYECKUX
O00OBEKTOB, TMOHATHI, OTHOLIEHUHA MEXIY MOHATUAMH, (QOPMYIUPOBATH
olpeseNieHUs] TIOHATUHM, YCTaHABIMBATh CYIIECTBEHHBIN MpU3HAK Ki1accu(UKaIIUY,
OCHOBaHUs AJi1 0000IEHUS U CPaBHEHUS, KPUTEPUH NTPOBOAMMOIO aHAIN3A;

BOCIIpUHUMATh,  (POPMYIUpOBaTH U  MpeoOpa3oBbIBaTh  CYXKJCHUSA:
YTBEPJIUTEIbHBIE U OTPULIATEIbHBIEC, €AUHUYHBIC, YACTHBIE U OOLIUE, YCIOBHBIE;

BBISIBJISITh MAaTEMaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MPOTHBOPEUHS
B (akTax, JaHHBIX, HAOJIONECHUSAX U YTBEPXKACHUAX, NpeJiaraTb KPUTEPUH IS
BBISIBJIICHUSI 3aKOHOMEPHOCTEN U POTUBOPEUMIL;

JieNaTh BBIBOIBI C MCIOJIb30BAHUEM 3aKOHOB JIOTHMKH, JEAYKTHUBHBIX H
UHAYKTUBHBIX YMO3aKIIOUEHHH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

IPOBOANTH CAMOCTOSATEIBHO JOKA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKICHUM
(mpsiMBIE M OT IPOTUBHOTI'0), BEICTPAUBAaTh apryMEHTALMIO, IPUBOAUTH IPUMEPHI U
KOHTPIPUMEpPBI, 000CHOBBIBATh COOCTBEHHBIE CYKJICHUS U BBIBOJIBI;

BbIOMpATh crnoco0 penieHus: y4yeOHOW 3ajaud (CpaBHMBATh HECKOJIBKO
BapUAHTOB PEILECHHUSI, BBIOMPATh HAanOO0JIee NOAXOIAUIUI C YYETOM CaMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPUEB).



ba3zoBbie uccienoBare/bCKue 1efCTBUS:

UCIIOJIb30BaTh BOMPOCHl KaK HCCIEA0BATEIbCKUA WHCTPYMEHT IO3HAHMS,
dopMynupoBath  BONPOCH,,  (PUKCUpPYIOLIME  MPOTUBOpEUYUE,  MpoOIEMY,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (PopMUpOBaTh TUMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHHUE;

MIPOBOANTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIN KCIEPUMEHT, HUCCIIECIOBAHHE
M0 YCTAaHOBJICHUIO 0COOCHHOCTEH MaTeMaTH4YeCKoro oObeKTa, sSIBJIICHHUS, Mpollecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEXKTy 0OBbEKTaMu, SIBIICHUSIMU, TTPOIIECCAMU;

CaMOCTOATENbHO (PopMyIMpOBaTh OOOOIIECHUS W BBIBOABI IO pe3yJbTaram
NPOBENEHHOTO  HAOMIOACHUS,  WCCIIEIOBAaHUS, OLEHHUBATh  JOCTOBEPHOCTh
MOJTyYEHHBIX PE3YJIbTAaTOB, BHIBOIOB U 0000IIECHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE IIPOIlECCa, a TaKXKe BbIJIBUIaTh
MPEANOIOKEHHS O €T0 Pa3BUTUH B HOBBIX YCIIOBUSIX.

Pa6ora ¢ undgopmanmeii:

BBISIBIIATh JNeUIMTH MHPOpPMAIIUHU, JAHHBIX, HEOOXOTUMBIX JJII OTBETa Ha
BONIPOC U JUIsl pEeLICHUS 3a/1auH;

BBIOMpaTh WH(POPMALIUIO W3 UCTOUYHUKOB PA3JTUYHBIX THUIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBaTh M HMHTEPHPETUPOBATh HMHGPOPMAIIUIO PA3JIMYHBIX BHJIOB M
dbopM mpeICTaBICHUS;

CTPYKTYpHUpOBaTh HH(OpMAIUIO, MPEJCTaBIATh €€ B pa3Iu4HbIX (opMax,
WJUTFOCTPUPOBATh TpapuUECKH;

OIICHUBATH HAJIEKHOCTD nH(popManuu 1o CaMOCTOSITETILHO
c(hOpMyYITMPOBAHHBIM KPUTEPHUSIM.

KomMMyHuKaTMBHBIE YHUBEPCAJIbHbIE YUeOHbIe TelCTBUS

OoO1enne:

BOCIIPUHUMATh U (DOPMYIUPOBATH CYKJICHHUS B COOTBETCTBUH C YCIOBUSIMH H
HeassMu OOIIEeHMsI, SICHO, TOYHO, I'PAMOTHO BBIPaKaTh CBOIO TOYKY 3PCHHUS B
YCTHBIX W NMHCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOAy PEILICHMs 3ajJayH,
KOMMEHTHUPOBATh MOJIYYEHHBIN PEe3yJbTaT;

B Xo7le OOCYXXIIEHHS 3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOU TEMHI,
npoOJIeMbl, peIIaeMo 3ajlayd, BBICKAa3bIBaTh HJEH, HAIICIICHHBIC Ha ITIOHUCK
pelieHusi, COMOCTAaBISATh CBOM CYXJICHHS C CYXICHUSIMH IPYTUX YYaCTHHUKOB
yanora, oOHapy>KUBaTh pPa3IU4YUe U CXOACTBO IMO3UIMNA, B KOPPEKTHON (opme
bopMyIMpOBaTh pa3HOIIACHS, CBOM BO3PAKEHHUS;

NPEACTAaBIATh PE3yJabTaThl PEIICHUS 3a/Ja4u, SKCIEPUMEHTA, UCCIICIOBAHMUS,
MIPOCKTa, CaMOCTOSATEIIBHO BBIOHMpaTh (opMar BBICTYIUICHUS ¢ YYETOM 3ajad
MPE3CHTAIUU U OCOOEHHOCTEH ayTUTOPUH.

PerynsiTuBHBIC YHHBepCcaJbHbIE yUeOHbIE JeiiCTBUSA



Camoopranuszanus:

COCTaBJIATH IUJIaH, AJITOPUTM PEIICHUs 3aJa4u, BHIOMpaTh COCO0 peleHus C
y4ETOM HMMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ YIETOM HOBOM MH(OpMAITUH.

CaMOKOHTPOJIb, IMOIUOHAIbHbI MHTEJJIEKT:

BJIQJIETh ~ HAaBBIKAMM  TO3HABATEIbHOM  peduIeKCMM  KaKk  OCO3HAHUSA
COBEPIIAEMbIX JEHCTBUN W MBICTUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIAJCTh
cnoco0aMM CaMOMNPOBEPKH, CAMOKOHTPOJIA IMpollecca M pe3yibTara perieHus
MaTEeMaTHUUYECCKOM 3aJ1auM;

MPEBUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYThH MIPH PEIICHUU 3a/1a4H,
BHOCUTb KOPPEKTHUBBI B JCSITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JaHHBIX,
HaNJICHHBIX OIMNOOK, BHIIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3yJbTaTa IEIN U YCIOBUSIM, OOBSICHITH PUIHHBI
JTOCTYDKCHHSI UM HEIOCTHIKEHUST PE3YyJIbTaTOB NIEATEILHOCTH, HAXOAUThH OIIHOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHa 1eSITEJILHOCTD:

MOHWMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIAWBUAYaIbHOM
paboOThl TpW pelmieHHH YYeOHBIX 3a7ad, NPUHUMATH I1eJb COBMECTHOMN
NESTENHHOCTH, TUIAHUPOBATh OPTaHU3AIMIO COBMECTHOW pabOThI, pacrpenesiTh
BUJIBI pa0OT, TOTOBApUBATHCS, OOCYKIATh MPOIECC U pe3yabTar paboThl, 000011aTh
MHEHUS HeCKOJIBKUX JIFOICH;

y4acTBOBaTh B I'PyNHOBBIX (popmax paboThl (0OCykAeHUs, OOMEH MHEHHA,
«MO3TOBBIC MITYPMBD) U WHBIE), BBITIOJIHATH CBOIO YaCTh PaOOTHI U KOOPAMHUPOBATH
CBOM JICHCTBUS C IPYTUMHU WICHAMH KOMaH/Ibl, OIICHUBATh KAY€CTBO CBOETO BKJIAa
B O0mMIA MOpPOAYKT 1O KpUTepusiM, CGHOPMYIUPOBAHHBIM  yYaCTHUKAMHU
B3aUMOJICHCTBUSI.

IMPEAMETHBIE PE3YJ/IBTATbI

K xonmy oOydenus B 10 kiiacce oOyyaromMIiCSd TMOJYYUT CIEAYIOLIUE
PEeIMETHBIE PE3yJAbTAaThl MO OTJAEIBHBIM TeMaM pabodeil mporpamMmbl y4eOHOTO
Kypca «Anredpa ¥ Hayaia MaTeMaTH4eCKOTO aHaUu3a:

Yucjia ¥ BBIYUCTICHUA:

CBOOOJTHO OMEPUPOBATH MOHATHUSIMU: PANMOHAIBHOE YHUCIO, OECKOHEUHas
nepuoAnNdecKas JIpoOb, TMPOIECHTH, HPPAIMOHAIBHOE YHCIO0, MHOXECTBA
PaLMOHAJIBHBIX U IEUCTBUTENBHBIX YUCEI, MOAYJIb JEUCTBUTEIBHOIO YHCIIA;

OPUMEHSATh APOOM W MPOLEHTHl Uil PEHIeHUs MNPUKIAAHBIX 33434 U3
pPAa3JIUYHBIX OTPACIICH 3HAHUMN U PEATTbHOU KU3HU;

MPUMEHSITh PUOIMKEHHBIC BHIYUCIICHUS, TPaBUJIa OKPYIIICHUS], IPUKUAKY U
OLICHKY pE€3yJIbTaTa BEIYMCIICHUM;



CBOOOJIHO ONEpUPOBaTh IMOHATHEM: CTENEHb C IIeJIbIM I[OKa3aTeleM,
UCIOJIb30BaTh MOAXOIALIYI0 (POpMY 3alIUCU JEHCTBUTENBHBIX YNCEN JJIs PELICHUS
NPAaKTHYECKUX 3a7a4 U MPEICTABICHUS TaHHBIX;

CcBOOOTHO OTEPHPOBATh MOHATHEM: APUPMETHUECKHI KOPEHb HaTypajbHOU
CTETICHU;

cBOOOJTHO ONIEPUPOBATH TIOHATHUEM: CTENEHb C PALIMOHAIBHBIM I0Ka3aTeleM;

CBOOOTHO OMEPUPOBATh MOHATHAMH: JIOTapU(PM UWCIA, ACCATHYHBIC U
HaTypaJbHbI€ JOrapu(pMbI;

CcBOOOTHO ONEPUPOBATH TMOHATUSMU: CHUHYC, KOCHHYC, TAHT€HC, KOTAHTE€HC
YHCJIOBOTO apTyMEHTa;

ONEpUPOBATh MOHATUSMU: APKCUHYC, APKKOCUHYC M ApKTAHI'€HC YMCIIOBOIO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

cBOOOJTHO OIEpPUPOBATh MOHSATUSMU: TOXAECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U yPAaBHEHUS-CIIEACTBUS, pABHOCUIIbHbIE HEPABEHCTBA,

OPUMEHATh  pa3jiW4yHble  METOAbl  pELICHUS  pPAalUOHAIBHBIX U
JIpOOHO-pallMOHABHBIX YPaBHEHUH, TPUMEHATh METOJ] HHTEPBAJIOB ISl PEIICHUS
HEPaBEHCTB;

cBOOOJIHO OMEpUPOBaTh MOHATUSAMU: MHOTOWIEH OT OJHOM INepeMEHHOH,
MHOTOWIEH C LeIbIMU K03 (pULlMeHTaMu, KOPHU MHOTOWIEHA, IPUMEHSATH JEJICHUE
MHOTO4WIEHAa Ha MHOTOWIEH C OCTarkoM, Teopemy be3y um Teopemy Buera mis
pelleHus 3a1ay;

cBOOOHO OMEepUpOBaTh MOHATHAMH: CHCTEMa JHUHEHHBIX ypaBHEHUH,
MaTpula, ONpENeNIUTeNb MaTpullbl 2 X 2 U €ero TeOMETPUYECKUN CMBICI,
UCIOJIb30BaTh CBOWCTBA OMNpEAENUTENst 2 X 2 jJid BBIYMUCIEHMSI €ro 3HAueHus,
OPUMEHATh OMPEACITUTENN Ui PEIICHUS CHUCTEMBbI JIMHEHHBIX YpaBHEHUH,
MOJICJIUPOBATh PEAbHbIE CUTYallud C TMTOMOIIBIO CHCTEMBI JTMHEHHBIX YpaBHEHUH,
UCCIIEZIOBaTh TOCTPOEHHBIE MOJEIM C TOMOIIBI0O MaTpull U OINpeAeTuTelNeH,
UHTEPIPETUPOBATH MOTYUYEHHBIN PE3yIIbTaT;

UCIOJIb30BaTh CBOMCTBA JEHCTBUI € KOpPHSAMM JUuld IpeoOpa3oBaHUs
BBIPAKCHUM;

BBITIOJTHATH IPE0OPa30BaHMUS YUCIOBBIX BBIPAKEHUH, COEPIKAIUX CTEIICHH C
paloHaIbHBIM MTOKa3aTeNeM;

UCIOJIb30BaTh CBOMCTBa aorapudpmon IS npeoOpazoBaHUs
Jorapu(MUYECKUX BBIPAKCHUN;

CcBOOOTHO OMEPHUPOBATh MOHATHIMH: WPPALMOHAIBHBIC, TOKa3aTelbHbIE U
aorapuMHUYECKUe YpaBHEHHS, HAXOJUTh UX PEIICHHUS C TIOMOIIBIO PAaBHOCHIIbHBIX
NEPEXO0JI0B WM OCYIIECTBIISAS IPOBEPKY KOPHEH;



OPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUE (HOpMYJIbl 1711 IpeoOpa3oBaHus
TPUTOHOMETPUYECKUX BBIPAKEHUH;

CBOOOTHO  OMEpPUPOBATh TMOHITHEM: TPUTOHOMETPUYECKOE ypaBHEHUE,
OPUMEHATh  HEOOXOmuMbIE  (QOPMYNBI AN PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPaBHEHHUI;

MOJICJINPOBATh peajbHbIE CHUTYyallUW Ha $3bIKE aireOpbl, COCTaBIAThH
BBIPQXKCHHS, YpPaBHEHHUS, HEPABCHCTBA IO YCIOBHIO 3a/a4d, HCCIEIO0BaThH
NOCTPOEHHBIE MOJIEH C UCIIOIB30BAHUEM anmapara aareOphl.

DyHKUMU ¥ rpapuKu:

CBOOOIHO OMEpUPOBATh MOHATUAMU: (YHKIUS, CIOCOOBI 3a/laHus (PYHKITUH,
B3aUMHO oOpaTHble (PyHKIMK, KoMmo3unus GyHKIMK, rpaduk (QyHKIUH,
BBITIOJIHATD AJIEMEHTAapHbIE peoOpa3oBaHus rpadukoB QyHKUINH;

cBOOOTHO OTEPUPOBATh MOHIATUAMH: OOJNACTH OMPEACICHUS W MHOXKECTBO
3HaYeHUN (QPYHKIUH, HYJIU PYHKINUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJHO OMepupOBaTh MOHATHAMHM: 4YETHbIE M HEUYETHbIE (PYyHKLUHU,
nepuoIndYecKue (PyHKINUU, TPOMEXYTKH MOHOTOHHOCTH (PYHKLIMH, MAaKCUMYMBI U
MUHUMYMBl (QYHKIMHM, HauOoOJIbllleE W HAWMEHbIIEe 3HauyeHue (QYHKIUM Ha
IPOMEXKYTKE;

cBOOOJIHO OMEpUPOBaTh MOHATUSAMU: CTENEHHAs! (PYHKLHS C HATypaJbHbIM U
LEJIbIM [OKa3aTesieM, Ipauk CTENeHHOM (YHKUMU C HATypaldbHBIM U IIEJIBIM
nokaszareneMm, rpaduK KOpHs Nn-od CTENeHW Kak (PYHKIUU OOpaTHOW CTENEHH C
HaTypaJbHBIM MTOKa3aTelIeM;

ONEepUPOBATh MOHATHSIMH: JIMHEHHAs, KBaJpaTHuHas W APOOHO-TMHEHHas
(YHKLIMH, BBITOIHITH 3JIEMEHTAPHOE UCCIIEJOBAHNUE U TIOCTPOCHHUE UX TPAPHUKOB;

cBOOOJIHO OINEpUpPOBAaTh MOHATHSMM: IMOKa3aTreiabHas M Jorapupmuyeckas
(GyHKIMU, UX CBOWCTBA W rpadUKH, UCIOJb30BAaTh WX TpadUKU Al PEIIeHUS
YPaBHEHHI;

CBOOOJITHO ONEPUPOBATH TOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
ofpesiesieHue TPUTOHOMETPUUYECKUX (QYHKIIMI YUCIIOBOTO apryMEHTa;

UCNOIb30BaTh TIpadpuku (QyHKOUH JUIsI  UCCIIEAOBAaHUS IPOLIECCOB U
3aBHCHMOCTEH MpHU pENICHUH 3a7ad U3 JIPYTHX YYEOHBIX MPEIMETOB M peabHOU
KHU3HU, BBIpAXKaTh (GOPMYIIaMU 3aBUCUMOCTH MEX]Ty BETUUMHAMU;

Havana MaTeMaTu4ecKoro aHajiu3a:

CBOOOJTHO OINEpUPOBATh MOHATHAMH: apuPMeTHYecKas U TIeoMeTpUyecKas
nporpeccusi, 06CKOHEUHO yOBIBAIOIIAsi T€OMETPUIECKas MPOTPECCHSI, JIMHEHHBINA U
HKCIOHEHIMAIBHBINA POCT, (POpMysia CIIOKHBIX IPOIIEHTOB, UMETh MPEICTABICHHE O
KOHCTaHTE;

UCIOJIb30BaTh MPOTPECCUU JUIsl pEUIeHMs] peajbHBbIX 3a7ad MPUKIATHOTO
XapakTepa;



CBOOOIHO ONEPUPOBATH MOHITHAMU: TTOCIIEIOBATEILHOCTD, CITIOCOOBI 3aJaHus
MOCJIEAOBATEIbBHOCTEN, MOHOTOHHBIE M OIPAHUYEHHBIE IOCIEI0BATEIBLHOCTH,
MOHUMATh OCHOBBI 3apOXKJACHUS MaTeMaTHYECKOr0 aHajiu3a Kak aHajiu3a
OCCKOHEYHO MaJIbIX;

CBOOOIHO OMEPUPOBATH MOHSATUSIMHU: HETIPEPBIBHBIC (DYHKIIMH, TOUYKHA Pa3phIBa
rpadurka GyHKIIUH, aCUMIITOTHI I'padrka GyHKIIUH;

CBOOOJIHO OMEpUPOBaTh MOHATHEM: (YHKIMS, HENpephiBHAS Ha OTpPE3Ke,
MPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (DYHKITUH JJIsI pEILICHHS 3a]1a4;

CBOOOJTHO OMNEPUPOBATH TOHSATUAMM: II€pBasi W BTOpas MPOU3BOJHbBIC
dbyHKIMH, KacaTenbHas K Tpaduxy QyHKmmy;

BBIYUCIIATh MPOU3BOAHBIE CYMMBbI, IPOU3BEICHHUS, YACTHOIO U KOMIIO3ULIUH
NBYX (DYHKIWMN, 3HATh MPOU3BOIHBIC AJIEMEHTAPHBIX (YHKIIH;

UCIIOJIb30BaTh T€OMETPUUYECKUN U (DU3NUYECKUN CMBICT MPOU3BOIHON IS
pelieHus 3a1au.

MHoskecTBa U JIOTHKA:

CBOOOAHO  ONepUpoBaTh  MOHATUSMU: MHOXKECTBO, OMNEpaluu  Haj
MHO>XECTBaMH;

UCIIO0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar JJisi ONMUCaHUs PeaIbHbIX
IIPOIIECCOB U SBJICHUMN, TP PEIICHUU 3a]1a4 U3 IPYTUX YICOHBIX MPEIMETOB;

CBOOOIHO ONEPUPOBATH MOHATUSIMU: ONpeeICHUE, Teopema,
ypaBHEHHE-CIICJICTBUE, CBONCTBO MaTeMaTH4YeCKOTO OOBEKTa, JI0Ka3aTeIbCTBO,
PaBHOCHWJIbHBIE YPAaBHEHHUS U HEPABEHCTBA.

K xonmy oOyuenus B 11 kjacce oOyyaromuiics MOJYYHUT CIEAYIOLINE
MpPEeIMETHBIE PE3yJAbTAaThl MO OTMAEIBHBIM TeMaM pabodeil mporpamMmbl y4eOHOTO
Kypca «Anredpa 1 Hayaia MaTeMaTH4eCKOTO aHaTU3a:

Yucjia ¥ BBIYUCTICHUA:

CBOOOJIHO ONEpPUPOBATh TMOHSATUSIMHU: HATypaIbHOE U IEJIOE€ YHUCIO,
MHOXXECTBAa HATypaJIbHBIX M LEIbIX YKCEN, UCIOJb30BaTh MPHU3HAKU JIETUMOCTH
uensix yncen, HOJ u HOK HarypanbHbIX YMCEN ISl pELICHUS 3a7a4, IPUMEHATh
anroput™ EBknunaa;

CBOOOJTHO OMNEPUPOBATH TOHATHEM OCTaTKa MO MOIYJI0, 3alMKUChIBATh
HaTypaJibHbIC YUCJIA B PA3JIMYHBIX MO3UIIUOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOZHO OMEpPUPOBATHh MOHATHUSMU: KOMIUIEKCHOE YHCIO M MHOXKECTBO
KOMILJIEKCHBIX YHCEJ, TMPEICTaBISATh KOMIUIEKCHBIE YMCia B aiaredpanueckod u
TPUTOHOMETPUUYECKOU (DopMe, BBITIOJIHITh apru(METUUECKUE OIEpalluid ¢ HUMU U
n300paxarh Ha KOOPAUHATHOM TIOCKOCTH.

YpaBHeHMS U HEPABEHCTBA:



CBOOOZHO OMEPUPOBaTH MOHATUSMU: HUppallMOHATbHBIC, TOKAa3aTelbHbIE H
jJorapuMUYECKHEe HEpPABEHCTBA, HAXOAUTh HX pEUIEHUS C  MOMOIIbIO
PaBHOCHWJIbHBIX EPEXOIOB;

OCYIIECTBIIATh OTOOp KOpHEH TpU PEMICHUH TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOOZHO OMEpUpPOBATh IMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
NPUMEHSITh  HeoOXonumbie  (OpMySbl  JIJIi  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATh MOHSATUAMH: CUCTEMa U COBOKYITHOCTh YPaBHEHUI U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOAUTH PELICHUS
CHUCTEMBI U COBOKYITHOCTEM PallMOHAJBHBIX, UPPALIMOHAJIBHBIX, II0KA3aTEIbHbBIX U
Jorapu(pmMudecKkux ypaBHEHUN U HEPABEHCTB;

peuiarhb palroHaJbHbIE, VMppalrOHaIbHbIE, MOKa3aTeIIbHBIE,
jgorapuMUYECKe ¢ TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
cozeprKalme MOAYJIU U IapaMeTpsl;

NPUMEHSTH IpauuecKue METOJbI JIsl PEIICHHs] YPaBHEHUN U HEPABEHCTB, a
TAKXKe 3a71a4 C IapaMeTpaMu;

MOJICTTUPOBATh pEAIbHBIE CHUTyalldd Ha S3bIKE aireOpbl, COCTaBIATH
BBIPQKCHUS, YPABHCHUS, HEPABEHCTBA W KX CHCTEMBI [0 YCJIOBHUIO 3aa4H,
UCCJIeIOBaTh IOCTPOCHHBIE MOJEIM C UCIOJb30BAHHEM armapara aireopsl,
MHTEPIPETUPOBATH MMOJTYUEHHBIA pE3yIIbTaT.

DYyHKIUY U TPaPUKH:

CTPOUTH TpapuKh KOMMIO3UIMK (YHKIUNA C TIOMOIIBI0 3JIEMEHTApHOTO
UCCJICIOBAHUS U CBOMCTB KOMITO3HUITUU JABYX (PYHKITHI;

CTPOUTH TE€OMETpUUECKHE O00pa3bl ypaBHEHUH U  HEPABEHCTB HA
KOOPAMHATHOM IUIOCKOCTH;

CBOOOJIHO  OMEPUPOBATh TMOHATUSIMU: TpadUKA TPUTOHOMETPUUECKUX
ynKumit;

OpUMEHATh (YHKIMUA JUIsl MOJICIHUPOBAHUS M MCCIEIOBAHUS PeabHBIX
IIPOLIECCOB.

Hauvajia MmaTreMaTu4ecKoro aHajam3a:

WCIIOJTb30BaTh MPOW3BOMHYIO JIJISl HCCIICAOBaHUS (DYHKIIMM HA MOHOTOHHOCTH
Y SKCTPEMYMBI;

HAXOJIUTh HauOOJIbIlIee W HaUMEHbIlIee 3HaYeHUs (PyHKIIMM HEMPEPHIBHOM Ha
OTPE3KE;

WCIIOJb30BaTh MPOU3BOAHYIO [JII HAXOXKACHUA HAWJIY4YIIEro PEUICHHUS B
MPUKIAAHBIX, B TOM YHUCJIE COLUUAIBHO-DKOHOMUYECKHX, 3aJadax, i
OTIPEJICICHHs] CKOPOCTH M YCKOPEHHs IIpoliecca, 3aJaHHOTrO (opmymnon win

rpauKoMm;



CBOOOZHO  OMEpPUpPOBaTH TMOHATUSMU: TEPBOOOpa3Hasi, OINpeAeIEHHbBIN
UHTErpaj, HaXOAUTh TNEPBOOOpPA3HbIE DJIEMEHTAPHBIX (GYHKIUNA M BBIYUCIATH
uHTterpan no popmyne Hetotona-JIeitbuua;

HAXOMIUTH TJIOMIATHU TUIOCKUX PUTYP B 0OBEMBI TN C TTOMOIIBIO HHTETPAA;

VMETh IMPEICTABICHUE O MareMaTUYeCKOM MOJACIMPOBAHUM Ha IPUMEPE
cocTaBieHus AuddepeHInaIbHbIX YPaBHEHHI;

peliarh NPUKIAJAHBIE 33/Ja4d, B TOM YHCIIE COLUUAIBHO-DKOHOMUYECKOTO U
(U3HUECKOTo XapakTepa, CpeCTBAMU MaTEMaTUYECKOTr0 aHaIH3a.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

HauMeHoBaHme pa3aesioB U TeM
MPOrpaMMbl

MHOXECTBO IEHCTBUTENIBHBIX YUCEIL.
MHorowieHsl. PaninonaibHble ypaBHEHUS U
HepaBeHcTBa. CHcTeMBbl TMHEUHBIX
YpaBHEHUH

Oynkuun 1 rpapuku. CreneHHas QyHKLIUS C
LIEJIBIM TI0Ka3aTeIeM

Apudmerndecknii KOpEeHb N-OH CTETICHHU.
HppauyroHanbHbIEe ypaBHEHUS
[Toxa3zarenbHas ¢pynkuus. [lokazarenabHble
YpaBHEHHUS

Jlorapudmuueckast GyHKITHUS.
Jlorapudmudeckue ypaBHEHHUs
TpuroHomeTpuuecKre BbIPAKEHUS U
ypaBHEHUs

[TocnenoBarenbHOCTH U IPOTPECCUU
Henpepsieusie ¢pynkiun. [IponssogHas
[ToBTOpenue, 06001IeHNEe, CCTEMaTU3as
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

Koan4yecTBo yacoB

Bcero

24

12

15

10

18

22

10
20

136

KoHTpoabHbI
e padoThbI

10

IMpakTnyecku
e padoThbI

JIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/IbHbIEC

pecypcbl



11 KUIACC

Ne
n/n

HaumeHoBaHue pa3aesioB U TeM
NMPorpamMmbl

HccnenoBanre GyHKIUH C TTOMOIIBIO
IIPOU3BOIHOM

[lepBooOpa3nast u MHTETpAI

['pacduxu TpuroHOMETpHUECKUX (YHKITHIA.
TpuroHomeTpuuecKre HepaBeHCTBA

HppaunroHanbHbIe, TOKa3aTENbHbIE U
Jorapu(pmMuUecKrue HepaBeHCTBa

KommuiexcHble unciia

HarypanbHbie U 1eIbIe yncia

CucreMbl paliioHaIbHBIX, UPPALUOHATBHBIX
MOKA3aTeNbHBIX U JIOTAPUPMUICCKUX
ypaBHEHUH

3aauu ¢ mapaMeTpamMu

[ToBTOpeHME, 0000IICHIE, CUCTEMATHU3AIIHS
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

KoanuyecTBo 4yacoB

Bcero

22

12

14

24

10
10

12

16

16

136

KoHTposbHbI
e padoTbI

10

[MpakTnyecku
e padoTbI

JIeKTPOHHbIE
(undposbie)
oOpa3oBareJibHbIE

pecypchl






INIOYPOYHOE INTAHUPOBAHUME
10 KITACC

Ne
n/n

10

Tema ypoka

[[MHOxkeCTBO, Oniepaliy HaJl
MHOXKECTBAaMHM M UX CBOICTBa
Huarpammer Ditnepa-Benna
[IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO
anmapara Juisi peleHus 3a1a4
PanmonansHbie ynciaa. OOBIKHOBEHHBIE U
JIECSITHYHBIE APOOH, TPOIICHTHI,
OCCKOHEUYHBIC ITIEPUOTUYECKUE TPOOH
Parmmonansasle ynciaa. OOBIKHOBEHHBIE U
JIECSITHYHBIE APOOH, TPOIICHTHI,
OECKOHEUYHBIC TTEPUOTUIECKHUE TPOOH
[Tpumenenue apobdeii U MPOIICHTOB st
pelieHus: MpUKIaAHbIX 3314
[Ipumenenue apoOeit U MPOIEHTOB IS
pelIeHUs TPUKJIIAIHBIX 3a]1a4
JleficTBUTEIBHBIC YKCa. PalnoHabHbIC U
HppAMOHAIIEHBIE YHCIIa
ApudmeTndeckue onepammu ¢
JIEWCTBUTEIILHBIMU YMCIIAMHA

Monynp 1eMCTBUTENBHOTO YHCIA U €TO
CBOICTBa

KoanuecTBo 4yacoB

Bcero

KoHTpoabHbI
e padoThbI

IMpakTnyecku
e padoThbI

Jara
H3y4YeHU
s

JJIeKTPOHHBbIE
nu(ppoBbIE
o0pa3oBarTe/ibHbI
e pecypchbl



11

12

13

14

15

16

17
18

19

20

21

[TpuOnu>xE€HHBIE BHIYUCIICHUS, TPaBUIIA
OKpPYIJICHUS, IPUKN/IKA U OLICHKA
pe3ynbTara BEIYUCICHAN

OCHOBHEBIE MCTOABI PCIICHHUA LCIIbIX U
JPOOHO-pallMOHATILHBIX YPAaBHEHUN U
HEPABEHCTB

OCHOBHbBIE METOBI PEIICHUS LIEJIBIX U
JIpOOHO-pallMOHATILHBIX YPAaBHEHUN U
HEPABEHCTB

OCHOBHBIE METO/BI PEIICHUS LIENIBIX U
JIPOOHO-PaLIMOHAIBHBIX YPaBHEHUN U
HEPaBEHCTB

MHOro4neHbl OT OHOW NEPEMEHHOM.
Jlenenne MHOTOWJIeHa HA MHOTOUJIEH C
octarkoM. Teopema besy

MHOrouJIeHs! ¢ eJIbIMU KO3 PULInEeHTaMU.
Teopema Buera

Pemienune cuctem JIMHEHHBIX YpaBHEHUM
Pemenue cucreM JTMHENHBIX ypaBHEHUN
Marpuiia CUCTEMbI TUHEUHBIX YPABHECHHUIA.
Onpenenurenb MaTpUILIbl 2X2, €ro
reOMETPUYECKUIN CMBICIT M CBOMCTBA;
BBIUYHCJIEHUE €r0 3HAUYEHUs

Onpenenurens MaTpuLbl 2X2, €ro
T€OMETPUYECKUIN CMBICIT U CBOMCTBA;
BBIYHMCIICHHE €T0 3HAYEHUs

[IpuMmeHeHue onpeaenuTens i pelieHus
CUCTEMBI JINHEWHBIX YPaBHEHHUU



22

23

24

25

26

27

28

29

30

31

32

Pemenne nmpukiagHbIX 3a/1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUU
Pemenne nmpukinaaHeIX 3aa4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUU
KontponsHas padora: "PanmonanbHbIe
YpaBHEHHUs U HepaBeHCTBA. CHCTEMBI
JUHENHBIX ypaBHEHUN"

OyHKIMSA, CTTOCOOBI 3a/1aHUs (PYHKITHH.

B3aumno oOparsbie pynkunu. Komnosums

byHKIUN
I'paduk pyHKIMU. DIEMEHTapHbIE
npeoOpa3oBanus rpadukoB GyHKIMNA

OO6nacTb onpeeseHrs U MHOKECTBO
3HaueHuil pyHkuu. Hynu yHkuuu.
[IpomexkyTKH 3HAK MOCTOSTHCTBA
UéETHbie 1 HEUETHBIC (DYHKITUH.
[lepunonnueckue Gpynkiuu. [IpomexyTkn
MOHOTOHHOCTH (PyHKILIUU

MakcuMyMbl I MUHUMYMBI ()YHKITHH.
HauOonpiiee 1 HauMeHbIIIee 3HaUCHUE
(YHKIIUM HA TIPOMEKYTKE

JInHeiHas, KBagpaTu4yHas u
IpoOHO-TMHEHHas pyHKIMH
DIIeMEHTapHOE UCCIIEIOBAHUE U
MOCTpPOCHUE TPA(UKOB ITUX (PYHKITHI
DneMeHTapHOE UCCIEeIOBAaHUE U
MOCTPOEHUE TPa(QUKOB ITHX (PYHKITHIHA



33

34

35

36

37

38

39

40

41

42

43

44

CrereHs ¢ EJIBIM ITOKa3areieM. buaom
Hrrorona

CreneHsb ¢ 1eabIM OKa3areiaeM. bruaom
Hrrorona

CreneHHas pyHKIMS ¢ HATypaJIbHBIM U
uenbIM nokasarenem. E€ cBolicTBa u
rpaduk

KontponpHas pabora: "Crenennas
¢yukuus. E€ cBoiictBa u rpagux”

ApubdmMeTnieckuii KOpeHb HaTypalbHON
CTEIIEHU U €T0 CBOMCTBA

ApudmMeTnueckuii KOpeHb HaTypaTbHOM
CTETEeHU U €r0 CBOMCTBA

[TpeoOpa3oBaHus YHCIOBBIX BBIPAKEHUH,
COJZIEpIKAILUX CTEIIEHU U KOPHU

[Ipeobpa3oBaHus YHCTOBBIX BHIPAXKEHUH,
COJIEPIKAILUX CTENIEHU U KOPHU

[IpeoOpazoBanms YUCTOBBIX BHIPAKCHHIM,
COZIEpPIKALLUX CTEIIEHU U KOPHU

Wppannonanbuble ypaBHeHHs. OCHOBHbBIE
MCTOAbI PCIICHHUA UPPALMOHAJIBHBIX
YpaBHEHUN

HppanunonansHbie ypaBHeHHs. OCHOBHBIE
METO/IbI PEILLEHUs] UPPALMOHAIIBHBIX
YpaBHEHUU

HppaumnonaneHeie ypaBHeHUs. OCHOBHBIE
METOZBI PEIIEHUS UPPALMOHATIBHBIX
ypaBHEHUM



45

46

47

48

49

50

51

52

53

54

55

56

PaBHOCHIIBHBIE ITEPEXO/IBI B PELICHUH
VMPPALMOHAIBHBIX YPAaBHEHHUI

PaBHOCHIIBHBIE ITEPEXO/IBI B PELICHUH
UPPALMOHAIIBHBIX YPAaBHEHUU

PaBHOCHIIbHBIE TIEPEXO/IBI B PEIICHUN
UpPpalMOHANILHBIX YpaBHEHUN

PaBHOCHIIBHBIE ITEPEXO/IBI B PEIICHUH
VMPPALMOHAIBHBIX YPAaBHEHHUU

CaoiicTBa 1 rpauk KOpHs n-0il cTeneHu
KakK ()yHKLIMU OOpaTHOM CTENeHN C
HaTypaJbHbBIM [TOKa3aTeIeM

CaoiicTBa 1 rpaduK KOpPHS N-0if CTETICHU
KaK QYHKIIUA 0OpaTHOM CTETICHH C
HaTypaJbHbIM IOKA3aTeJIEM

KonTponbehas pabora: "CsoiicTBa u rpaduk
KOpHs n-oi crenenu. MpparmonaibHbie
ypaBHeHUs"

Crenens ¢ pallMOHaIbHBIM [IOKAa3aTeNIeM U
e€ CBOICTBA

CreneHb ¢ palMOHAIbHBIM I1I0KA3aTEJIEM U
e€ cBOiiCTBa

CreneHs ¢ paliMoOHaJIbHBIM [TOKa3aTeeM 1
e€ CBOICTBA

IToka3arenbHas QyHKIM, €€ CBOMCTBA U
rpaduk

Ucnonp3oBanue rpaduka GyHKIANA 15
pelIeHNs] ypaBHEHHI



57

58

59

60

61

62
63
64
65
66

67

68

69

70

71

Ucnonb3oBanue rpaduka GyHKIANA 15
peuieHusl ypaBHEHUI

[TokazarenbHble ypaBHeHUsI. OCHOBHBIE
MCTOAbI PCUICHU MMOKA3aTCIIbHBIX
YpaBHEHUU

ITokazarenbHble ypaBHeHMs. OCHOBHBIE
METO/IbI pELIEHUs [T0KA3aTeIbHbIX
YpaBHEHUHU

[Tokazarenbubie ypaBHeHUSI. OCHOBHBIC
METOIbl PEIIEHUS OKa3aTeIbHbIX
ypaBHEHUU

KontponpHas pabora: "[loka3arenbHas
¢ynkuus. [TokazarenpHble ypaBHEHHS "

Jlorapudwm uncna. CpoiicTBa norapudma
Jlorapudwm uncna. CoiicTBa orapudma
Jlorapudwm uncna. CpoiicTBa norapudma
JlecaTndaHbBIC ¥ HATYpaTbHBIC JIOTAPUPMBI
JlecsaTHuHbBIC M HATYPAJIbHBIC JOTapUPMbI

[IpeoOpa3oBaHue BbIpaXKEHUM, COAEpKAILINX
Jorapu@msl

[TpeoOpa3oBaHue BbIpaKeHUI, COIEPKALIIX
Jorapupmbl

[TpeoOpa3oBaHue BBIpaKEHUH, COIEPIKAITIX
sorapudmpl

Jlorapudmuueckas pyHKIH, €€ CBOHCTBA U
rpadux

Jlorapupmuyeckas GyHKIHA, €€ CBOMCTBA U
rpaduk



72

73

74

75

76

77

78

79

80

81

82

83

Ucnonb3oBanue rpaduka GyHKIANA 15
peuieHusl ypaBHEHUI

Hcnonb3oBanue rpaduka GyHKIUH s
peLIeHUs YpaBHEHUI

Jlorapudmuueckue ypaBHeHus1. OCHOBHBIC
METOBI PELICHUS JIOTapU(PMUIECKUX
YpPaBHEHUU

Jlorapudmuyeckue ypaBHeHUs. OCHOBHBIE
METObI PELICHUS JIOTapUPMUIECKUX
ypaBHEHUU

Jlorapudmuyeckue ypaBHeHus1. OCHOBHBIE
METOJIbI PEIICHHS JOTapUPMHUUECKUX
YpaBHEHUU

PaBHOCHUITBHBIE ITEPEXO/IBI B PEIICHUN
Jorapu(pMUUECKUX YpaBHEHUI
PaBHOCHIIbHBIE TIEPEXO/IBI B PEIICHUN
Jorapu(pMUUECKUX YpaBHECHUN
KonTposnbhas pabota: "Jlorapupmuueckas
¢bynkuus. Jlorapupmuueckue ypaBHeHuUs"
CuHyc, KOCHHYC, TAHT'€HC U KOTaHT€HC
YHCIIOBOTO apryMEHTa

CuHycC, KOCUHYC, TAHT€HC M KOTAaHTEHC
YHCIIOBOTO apryMeHTa

ApKCHHYC, apKKOCHHYC U apKTaHT'€HC
YHCIIOBOTO apryMeHTa

ApKcuHyC, apKKOCHHYC W apKTaHTE€HC
YHCIIOBOTO apryMEHTa



84

85

86
87
88
89

90

91

92

93

94
95
96
97
98
99
100

Tpuronomerpuueckast OKpyKHOCTb,
orpeseseHNe TPUTOHOMETPHUECKIX
(GYHKIHMI YUCIOBOTO apryMeHTa

Tpuronomerpuyeckas OKpyXKHOCTb,
OTpe/iesIeHIe TPUTOHOMETPUIECKHIX
(byHKIMI 9UCIIOBOTO apTyMEHTa

OCHOBHBIE TPUTOHOMETPHUECKHE (POPMYJIbI
OCHOBHBIE TPUTOHOMETPUUECKUE POPMYIIbI
OCHOBHbBIE TPUTOHOMETPHUECKHE (POPMYJIbI
OCHOBHBIE TPUTOHOMETPUUECKUE POPMYIIbI

ITpeoOpa3oBaHue TPUTOHOMETPUUYECKUX
BBIPAKCHUU

[IpeobpazoBanme TPUTOHOMETPUIECKUX
BBIPAKEHUI

[TpeoOpazoBanue TPUTOHOMETPUUYECKUX
BBIPAKCHUU

[Ipeobpa3oBanue TPUTOHOMETPUUECKUX
BBIPAKEHHM

Pemenue TpuroHoMeTpUYECKUX YpaBHEHUN
Penienne TpUroHOMETPUYECKUX YPaBHEHUI
Pemenue TpuroHoMeTpUYECKUX ypaBHEHUN
Penienne TpUroHOMETPUYECKUX YPaBHEHUM
Pemenue TpuroHoMeTpUYECKUX ypaBHEHUN
Penienne TpUroHOMETPUYECKUX YPaBHEHUM

Pemenue TpuroHoMeTpUYECKUX ypaBHEHUN

—_— = e

—_— e e e e e



101

102

103

104
105

106

107

108

109

110

111

112

113

114

KontponpHhas pabora:
"TpUroHOMETPUYECKHE BBIPAKEHUS U
TPUTOHOMETPUYECKHE YpaBHEHUS"
[TocnenoBarenbHOCTH, CIIOCOOBI 3aJaHUS
II0CJIEeI0BaTENbHOCTEN. MeTon
MaTeMaTH4Ye€CKOM UHTyKIIUH
MOHOTOHHBIE U OTPAHUYEHHBIE
IocJIe0BaTeNbHOCTU. McTopus aHanu3a
0ECKOHEYHO MaJbIX

ApudmMernueckast mporpeccus
I'eomeTpuueckas mporpeccus
beckoneuHo yObIBaromas reoMeTpruiecKas
nporpeccus

Cymma OeckoHEeuHO yObIBarOIIeH
reOMETPUYECKON ITporpeccun

JIMHEWHBIN U SKCITOHEHITUAIBHBINA POCT.
Yucno e. Dopmyiia CI0KHBIX ITPOLIEHTOB
JIMHENHBIN U SKCIIOHEHIIMAIBHBIA POCT.
Yucno e. DopMyiia CI0XKHBIX MPOLEHTOB
Hcnonp30BaHUE POTrPECCUM JUISl PELLIEHUS
peanbHbIX 3a/1a4 IPUKIIATHOTO XapaKTepa
KontponsHas pabdora:
"IlocnenoBaresbHOCTH U TIporpeccun”
HenpepbiBHBIE QYHKIIUHN U UX CBOWCTBA
Touka pa3pbiBa. ACUMOTOTHI IpaUKOB
byHKIHIA

CpoiicTBa QyHKIIMI HENPEPHIBHBIX HA
OTpe3Ke



115

116

117

118

119

120

121

122

123

124

125

126
127

128

129

CpoiicTBa QyHKIMI HENPEPHIBHBIX HA
OTpe3Ke

Meron UHTEPBAJIOB ISl PELLIEHUS
HEPABEHCTB

MeTon MHTEPBAJIOB JIJIsl PEIICHUS
HEPaBEHCTB

Merton HHTEPBAJIOB JUIsl PELIEHUS
HEpPaBEHCTB

[TpuMeHeHHne CBOWCTB HEMTPEPBHIBHBIX
GbyHKUMH UTs pereHus 3a1a4

[IpuMeHeHne CBOMCTB HENIPEPBIBHBIX
GyHKUMH JUIs1 peleHus 3a1a4

[TepBast 1 Bropasi Npou3BOIHbIE GYHKLIIUU
Onpenenenre, reOMETPUYECKUNA CMBICIT
MPOU3BOJIHOM

Onpenenenue, pusnyeckuit cMbIcT
MPOU3BOJIHOM

VYpaBHeHHE KacaTenbHON K TpaduKy
byHKIIH

VYpaBHeHHE KacaTelbHON K rpaduKy
byHKIIUN

[Tpon3BOgHBIE 37IEMEHTAPHBIX (PYHKIIHIA
[Ipou3BoaHbIE dTIEMEHTAPHBIX (QYHKIIHMA
IIpon3BoaHast cyMMBbl, IPOU3BEICHMS,
YaCTHOTO M KOMITO3UIIMU (YHKIUH

[Tpon3BoaHAsT CYMMBI, POU3BEICHHUSI,
YaCTHOTO M KOMIO3UITUN (DyHKITHA



130

131

132

133

134
135

136

[Ipou3BonHAast CyMMBI, IPOU3BEICHHUS,
YaCTHOTO U KOMITO3ULIUU (YHKIIMHA

KonTponbhas pabora: "IIpousBoanas”

[ToBTOpenue, 06001IeHNE, CHCTEMAaTH3AIUS
3HaHui: "YpaBHeHus"

[ToBTOpeHue, 0000IIeHIE, CHCTEMATU3AIIHS
3HaHuit: "Oyukun"

HroroBast KOHTpOJIBHAs paboTa
HToroBast KOHTpOJIBbHAs paboTa

[ToBTOpeHue, 06001ICHNE, CHCTEMAaTH3AITUS
3HAHUH

OBILEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

136

10



11 KUIACC

Ne
n/n

Tema ypoka

[IpumeHneHnne npou3BOAHOMN K
WCCIIeIOBAaHUIO PYHKIIUN Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[IpuMeHeHne MpON3BOAHON K
nccaen0BaHui0 QYHKITUN Ha
MOHOTOHHOCTB M 3KCTPEMYMBI

[IpuMeHeHne Mpon3BOAHON K
WCCIICIOBAHUIO PYHKIIUN Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBbI
[IpuMeHeHue IPOU3BOAHON K
UCCIIeIOBaHUIO (DYHKIIUN Ha
MOHOTOHHOCTB U 3KCTPEMYMbI
[Ipumenenne npou3BOAHOMN K
UCCIIeI0BaHUIO (QYHKLUH Ha
MOHOTOHHOCTB Y 3KCTPEMYMBI
[IpuMeHeHne Mpon3BOAHON K
Hccae0BaHni0 (QYHKITUN Ha
MOHOTOHHOCTB ¥ 9KCTPEMYMBI

Haxoxnenue HauboJIbIIErO U

HaVMEHBILIETO 3HAYEHUsI HENIPEPBIBHOU

(GYHKINU Ha OTpe3Ke

KoanyecTBo 4yacoB

Bcero

KoHTpoubHbI
e padoTbI

[MpakTnyecku
e padoTbI

Jara
H3y4YeHH
s

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJIbHbI
e pecypchl



10

11

12

13

14

15

16

Haxoxnenne HanOoIIbIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEMTPEPHIBHOU
(hyHKIIUM Ha OTpe3Ke

Haxoxnenue HanOOJIBIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHOU
(GYHKINU Ha OTpE3Ke

Haxoxnienne HaubosnpIIero u
HaUMEHBIIETO 3HAYeHUs HEMPEPbIBHOM
(yHKLIMHU Ha OTpe3Ke

Haxoxnenne HanOOJIBIIETO U
HAaUMEHBIIIETO 3HAYCHUS HEITPEPhIBHOM
(GYHKIIMU Ha OTPE3Ke

Haxoxnenne HanOoOJIBIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEMTPEPHIBHOU
(hyHKIIUM Ha OTpEe3Ke

[Ipumenenre npou3BOAHOMN AJIst
HAXOKJICHHS HAWJTYYILETrO PEIICHUS B
MPUKIAAHBIX 3aa49axX

[IpumeneHnue npou3BOAHOMN AJIst
HaxOX/ICHHs] HAWJIYYIlIero peuieHus B
MPUKJIAHBIX 3a/1a4ax

[TpumeneHnre npou3BOAHOMN AJIst
OTpe/IeNICHUs] CKOPOCTU U YCKOPEHUS
nporecca, 3aaHHOro GopMYIION HIn
rpaduKom

[IpuMeHeHne MpON3BOAHON [T
OTIpe/ieNIEHUs] CKOPOCTU U YCKOPEHUS
nporecca, 3aJaHHoro (GopMyJIoN WiIH
rpadukom



17
18
19

20

21

22

23

24

25

26

27

28

29

30

31

Komnozunus ¢pyHkimii

Komnozunus ¢pyHkuumi

Komnoszunus ¢pyHkimii

I'eomeTpuueckre o0pasbl ypaBHEHUH Ha
KOOPJMHATHOM TJIOCKOCTH
['eomeTpuueckue 0O6pasbl ypaBHEHHM Ha
KOOPJIMHATHOM MJIOCKOCTH

KonTponbhas pabota: "HccnenoBanue
(GYHKIMH C TOMOIIBIO IPOU3BOAHOM"
IlepBooOpa3Hasi, 0CHOBHOE CBOHCTBO
epBOOOPA3HBIX

IlepBooOpa3HbIe AeMEHTApHBIX (DYHKINH.
[IpaBuna HaxoXIEHUS TIEPBOOOPA3HBIX
IlepBooOpa3Hble AeMEHTApHBIX (DYHKIUH.
[IpaBumna HaxoXA€HUS IEPBOOOPA3HBIX
Hurerpan. ['eomeTpruyeckuii cMbICI
UHTEerpaja

Brruucnenue onpenenéHHoro nHTerpaa
no hopmyne Herorona-Jlelioauma
Brruncnenue onpenenéHHOro HHTErpaga
o ¢opmyne Hetorona-JleitOnuna
[TpumeneHne uHTErpaa st HaXOKICHHS
101N TIOCKUX PUTYP

[Ipumenenune uHTErpaia s HaXOKICHHUS
00bEMOB reOMETPUYECKHX TeJ

[Tpumepsr permenuit auddepeHImaIbHbIX
ypaBHEHUH



32

33

34

35

36

37

38

39

40

41

42

[Ipumeps! pemennii AudpepeHunaIbHbIX
YpaBHEHUI

Maremarnueckoe MOJEIMPOBaHHE
pEaIbHBIX MPOLECCOB € TTOMOILBIO
muddepeHnraIbHbIX ypaBHEHUN

KonTpomnsHas pabora: "IlepBoobpaznas u
nuHTerpan”

Tpuronomerpudeckue GpyHKIMH, UX
CBOICTBa U rpaduKu

Tpuronomerpuyeckue QyHKIMH, UX
CBOWCTBA U TpapuKu

Tpuronomerpuueckue QyHKIUN, UX
CBOICTBa U rpaduKu

Tpuronomerpudeckue GpyHKIMH, UX
CBOWCTBA U TpapuKu

Tpuronomerpuueckue GpyHKIUU, UX
CBOICTBA U TpaduKu

OT60p KOpHEH TPUTOHOMETPHUECKUX
YpPaBHEHUH C TOMOIIBIO
TPUTOHOMETPUIECKON OKPYKHOCTH

OT60p KOpHEH TPUTOHOMETPUIECCKUX
YPaBHEHUH C ITOMOIIbIO
TPUTOHOMETPUYECKONU OKPYKHOCTHU
OT100p KOpHEH TPUTOHOMETPHUECKUX
YPaBHEHUH C IIOMOIIBIO
TPUTOHOMETPUUYECKONW OKPYKHOCTHU



43

44

45

46

47

48

49

50

51

52

53

54

55

OT60p KOpHEH TPUTOHOMETPHUECKUX
YPaBHEHUH C MOMOIIBIO
TPUTOHOMETPUYECKONU OKPYKHOCTH
Permenre TpUroHOMETPUYECKHIX
HEPABCHCTB

Pemmennie TpuroHoMeTpUYECKUX
HEPaBEHCTB

Pemenne TpuroHoMeTpHUYeCKIX
HEPABCHCTB

Pemmenne TpuroHoMeTpUYECKUX
HEPAaBEHCTB

KonTponsnas padora: "I paduku
TPUTOHOMETPUUYECKUX (PYHKIIUMA.
Tpuronomerpuueckue HepaBeHcTBa"
OCHOBHBIE METOJIBI PEIICHHS
MOKa3aTeIIbHBIX HEPABCHCTB

OCHOBHBIE METO/bI PEIICHUS
MOKa3aTeNIbHbIX HEPABEHCTB
OcCHOBHbBIE METO/IbI PELICHHUS
MOKa3aTelIbHbIX HEPABEHCTB
OCHOBHBIE METO/IbI PEIICHUS
MOKa3aTelIbHbIX HEPABEHCTB
OCHOBHBIE METO/IbI PEIICHHUS
Jorapu(pMUUECKIX HEPABEHCTB
OCHOBHBIE METOIbI PEIICHUS
norapu(pMUIECKUX HEPABCHCTB
OCHOBHBIE METO/IbI PEILICHUS
norapu(pMUIECKIX HEPABEHCTB
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57

58

59

60

61

62

63

64

65

66

67

68

OCHOBHBIE METO/IbI PELICHHUS
Jorapu(pMUIECKUX HEPABCHCTB
OCHOBHBIE METO/IBI PELICHHUS
HppalMOHAIbHBIX HEPABEHCTB
OCHOBHbBIE METO/IbI PEIICHHUS
HppallMOHANIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI PELICHHUS
HppalMOHAJIbHBIX HEPABEHCTB
OCHOBHBIE METO/IBI PEIICHHUS
HppallMOHAILHBIX HEPABEHCTB
I'paduueckue MmeToapl perieHus
HppalMOHANIbHBIX YpaBHEHUN
I'pacdmueckre MeTOIbI pelICHHS
UppanMoOHAIBEHBIX YPaBHEHHUH
I'paduueckre MeToabI perieHus
MOKa3aTeNbHbIX YpaBHEHUN
I'pacdmdeckre METOBI pemICHHS
MIOKa3aTeJIbHbIX HEPABEHCTB
I'paduueckre MeTO/bI pelICHHs
norapu(pMUUECKUX ypaBHEHUI
I'paduueckue MeToapl perieHus
Jorapu(pMUUeCcKUX HEPABEHCTB
I'padrueckre MeTOIBI peIeHus
norapu(pMUUECKUX HEPABCHCTB
I'padrueckre MeToabI perieHus
MOKa3aTeNbHbIX U JIOTApUPMUIECKUX
ypaBHEHUN



69

70

71

72

73

74

75

76

77

78

79

I'padmueckue MeToabl pelICHUS
TOKA3aTeNbHBIX U JTOTapU(YMHUICCKUX
ypaBHEHUH

I'padrueckre MeTOIBI pelIeHus
MOKA3aTeNbHBIX U JIOTAPUPMUICCKUX
HEPABCHCTB

I'pacduueckre MeTO/bI pelIeHHs
MOKAa3aTeNbHBIX U JOrapuPMHUUECKUX
HEPABEHCTB

KonTponsHnas padora: "UppannoHaibHeie,
MoKa3aTeNbHbIe U JorapuMuyecKue
HepaBeHCTBA"

KommnnekcHble uncna. Anredpanueckas u
TPUTOHOMETpUYecKas (POpPMbI 3aKucH
KOMIUIEKCHOT'O Yuclia

KommuiekcHble uncna. Anredpandeckas u
TpUTOHOMETpUYECcKast (POPMBI 3aITUCH
KOMITJIEKCHOTO YHciIa

Apudmernueckue onepanuu ¢
KOMIIJIEKCHBIMU YK CJIAMU
ApudpmeTnueckue onepamnu ¢
KOMITJIEKCHBIMU YK CIIaMU

N300parkeHre KOMIUIEKCHBIX YHCEN Ha
KOOPJIMHATHOM MIOCKOCTH

N300pakeHne KOMIUIEKCHBIX YHCEN Ha
KOOPJMHATHOM IJIOCKOCTH

®opmyna Myaspa. KopHu n-o¥i crenenu u3
KOMITJIEKCHOTO YHcia



80

81

82

&3
84

85

86

87

88

89

90

91

92

®opmyna Myaspa. KopHu n-o¥i crenenu n3

KOMIIJICKCHOI'O YucCJjia

HpI/IMCHCHI/IC KOMIIJICKCHBIX YHCCII OJIA

penieHus GU3NIEeCKUX U TEOMETPUICCKUX

3aaa4d

KonTpomnsHas padora: "KoMmriekcHbie
yucna"

HarypaneHble u nenslie yncia
HarypanbHble u 1ienblie yncnia
[IpuMeHeHne MpU3HAKOB IETUMOCTH
LIEJIBIX YHCET

[IpuMeHeHne NpU3HAKOB IETUMOCTH
LICNIBIX YHCET

[IpumeHeHne NpU3HAKOB IETUMOCTH
nensix yncena: HOJI u HOK

[IpuMeHeHne npru3HaKOB IETUMOCTH
nenbix arcen: HOJ u HOK
[IpuMeHeHne MPU3HAKOB ISTUMOCTH
LEJIBIX YUCEN: OCTAaTKU 110 MOAYIIIO
[IpuMeHeHne MprU3HAKOB IETUMOCTH
LEITBIX YUCEN: OCTATKU 110 MOIYITIO
[IpuMeHeHne NpU3HAKOB IETUMOCTH
LeTBIX yKrcen: aroput™ EBkimna st
pelieHus 3a/1a4 B 1EJIbIX YucIax

KonTponbsnas padora: "Teopus memprx
gyucen"



93

94

95

96

97

98

99

100

101

CucremMa 1 COBOKYITHOCTb YpaBHEHUH.
PaBHOCHITBHBIE CHCTEMBI U
CHCTEMBbI-CIIC/ICTBHS

Cucrema 1 COBOKYITHOCTb YPaBHEHUH.
PaBHOCUIIBHBIE CUCTEMBI U
CUCTEMBbI-CIIEICTBHS

OCHOBHBIE METO/IbI PEUIEHUSI CUCTEM U
COBOKYITHOCTEHN palMOHAJIbHBIX
ypaBHEHUH

OcCHOBHBIE METOMIBI PEUICHHSI CUCTEM U
COBOKYITHOCTEH MPPALMOHAIIBHBIX
ypaBHEHUH

OcHOBHBIE MCTOAbI PCIICHUA CUCTEM U
COBOKYITHOCTEH MOKA3aTEIbHbBIX
ypaBHEHUH

OCHOBHBIE MCTOAbI PCIICHHUA CUCTCM U
COBOKYITHOCTEH MOKA3aTEIbHbBIX
ypaBHEHUI

OCHOBHBIE METO/IBI PELICHHSI CUCTEM U
COBOKYITHOCTEH JIorapu(hMUIEeCKIX
ypaBHEHUU

OCHOBHBIE METOJIBI PEIICHUSI CUCTEM U
COBOKYITHOCTEH JorapuMuyeckux
ypaBHEHUH

[IpuMeHeHne CUCTEM K PELICHUIO
MaTeMaTU4eCKUX 3a]1a4d U 3a/1a4 U3
pa3nuyYHbIX o0nacTel HayKu U peajbHOU
YKU3HU, MHTEPIPETALUs OJy4YEHHBIX
pe3yabTaToB



102

103

104

105

106

107

108

109

110

111

112

[IpuMeHeHne cuCTEeM K PEIEHUIO
MaTeMaTU4eCKUX 3a/1ad U 3aja4y 13
pa3IUYHBIX 00JaCTEN HAYKH U PeaTbHOMN
YKU3HU, UHTEPIIPETALUs TOJTyYEHHBIX
pe3yabTaToB

[IpumeHeHne HEpaBEHCTB K PELICHHUIO
MaTeMaTU4eCKUX 3a/1ad U 3aja4y 13
pa3IUYHBIX 00JaCTEN HAYKH U PeaTbHOM
YKU3HH, UHTEPIIPETALUs TOJTyYEHHBIX
pe3yJIbTaToOB

KontpomnbsHas padora: "Cucremsr
paloHaIBHBIX, UPPAIMOHATBHBIX
MOKa3aTeNbHbIX U JIOTapUPMUUECKUX
ypaBHEHUI"

PannonanbHble ypaBHEHMsI ¢ TapaMeTpaMu

PannonanbHble HEpaBEHCTBA C
napameTpamMu

PanyoHanbHbIE CUCTEMBI € ITapaMeTpaMu

WppanmonanbHbie ypaBHEHHUS,
HEpaBEHCTBA C apaMeTpamMu

HppanmoHaibHbIe CUCTEMBI C
rapameTpamu

IToka3arenbHbIE ypaBHEHUS, HEPABEHCTBA
C mapameTpaMu

[Toxa3zaTenbHbIe CUCTEMBI C TTApaMETPaMHU

Jlorapudmuyeckue ypaBHEHUs,
HEPaBEHCTBA C TTapaMeTpamMu



13 Jlorapudpmuyeckne CUCTEMBI ¢
napameTpamMu

TpuronomeTpuueckue ypaBHEHUS €
napaMeTpamMu

114

15 TpuroHoMeTpuvecKre HEPaBEHCTBA C
napaMeTpaMu

116 TpUrOHOMETPUYECKHE CUCTEMBI C
rapameTpamu

[TocTtpoenue u uccnenoBanue
117 MAaTeMaTH4eCKUX MOJEIEN PEATIbHBIX
CUTyalUi ¢ IOMOLIBIO YPAaBHEHHUM C

napameTpamMu

HOCTpOGHI/Ie 1 UCCICOOBAHUC
118 MaTeMaTHUYECKUX MOJienIeH PCalIbHBIX
CI/ITyaI_[I/Iﬁ C IIOMOIIBIO CUCTEM ypaBHeHI/Iﬁ

C rmapaMeTpamu

[TocTpoenue u nuccienoBanue

119 MaTEMaTUYCCKHUX MOI[GJ'ICI‘/'I PCaJIbHBIX
CI/ITyaI_[I/Iﬁ C IOMOIIBKO CUCTEM ypaBHeHHﬁ

C rmapameTpamu

KonrtponbHhas pabora: "3agauu c

120 "
napameTpaMu

121 [ToBTOpenue, 0600IIEHNE,

cucTeMmaru3auus 3HaHui: "YpaBHeHus"

122 [ToBTOpenue, 0600IICHNHE,
cucTtemaru3aius 3HaHui: "YpaBHeHuUs"



123

124

125

126

127

128

129

130

131

132

133

134

[ToBTOpenue, 06061ICHNE,
cUcTeMaTu3alus 3HaHuM: "YpaBHEHUA.
Cucrembl ypaBHeHUI"

[ToBTOpenue, 0600IIEHNE,

cucreMaTtu3anus 3uanui: "HepaBencraa"

[ToBTOpeHue, 0600IICHNHE,
cucremarusauus 3HaHui: "HepaBencTsa'

[ToBTOpenue, 060061ICHNE,

cucreMaru3anus 3Hanuii: "HepaBencraa"

[ToBTOpenue, 0600IIEHNE,
cucreMartu3auus 3Hanui: "[IpousBonHas u
e€ npuMeHeHue"

[ToBTOpenue, 060061ICHNHE,
cucreMaTtu3anus 3Hanui: "IIpousBonHas u
e€ npuMeHeHue"

[ToBTOpenue, 06006MICHNE,
cucrtemaruzanus 3Hanui: "[IponsBonHas u
€€ npuMeHeHue"

[ToBTOpeHue, 0600IICHNE,
cucTtemarusauus 3HaHui: "MHTerpan u ero
npuMeHenue"

[ToBTOpenue, 0600IIEHNE,

cucreMaru3auus 3HaHui: "OyHkun'

[ToBTOpenue, 06006ICHNHE,

cucrtemarusanus 3HaHui: "OyHkuu'

[ToBTOpenue, 0600IIEHNE,

cucreMaTtu3anus 3Hanui: "OyHkuun"

HroroBas koHTponbHAs paboTa



135 Hrtorosas koHTpOIbHAS paboTa
[ToBTOpenue, o600IIEHNE,
CHUCTEMAaTH3aLHs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

136

136

10






YYEBHO-METOANWYECKOE OBECIIEYEHUE OBPA30OBATEJILHOT'O
MPOLIECCA
OBSIBATEJBHBIE VUEBHBIE MATEPUAJIBI JUISI VYYUEHUKA

* Maremaruka: anredpa U Hayajaa MaTeMaTUYeCKOTO aHaIu3a, TeOMETPHSL.
AnreOpa 1 Hayasa MmaTeMaTu4deckoro ananuza, 10 kinacc/ Hukonbckuii C.M.,
[ToranmoB M.K., PemetnukoB H.H. u npyrue, AkiimonepHoe oOI1ecTBO
«z3narenscTBO «IIpocBelienne»

* Marematuka: anreOpa v Hagaia MaTeMaTHYeCKOrO aHaJn3a, TEOMETPHSI.
Anre0pa n Hadara MareMaTudeckoro ananusa, 11 kmacc/ Hukonbckuit C.M.,
[Toranos M.K., PemetnukoB H.H. u npyrue, AkiimonepHoe oOI11ecTBO

«M3narenscTBO «IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






