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HOACHUTEJIBHAA 3AIINCKA

VY4eOHbllt Kypc «Anredpa W Hayajsa MaTEMaTHYECKOTO aHaIU3a» SIBISIETCS
OJIHMM W3 HauOoyiee 3HAYMMBIX B MPOrpaMMe CpeaHero oodiiero odpa3oBaHUS,



MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIeUNBAET WHCTPYMEHTAIBHYIO 0a3y IIs
U3YYCHHUS BCEX €CTECTBCHHO-HAYYHBIX KypCOB, a C IPYrod CTOPOHBI, (hopMHUPYET
JIOTUYECKOoe U abCTpaKkTHOE MBIIIICHHE O0yJaIOUINXCs Ha YpOBHE, HEOOXOIMMOM
IJIT OCBOCHUSI HHPOPMATHKH, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTH M APYTUX
IUCIMIUINH. B pamMkax maHHOro y4eOHOTO Kypca OOydYaroIiuecss OBIIAJEBAIOT
YHHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOW HayKd, KoTopas (OpMyIHpyeT CBOU
TOCTHKCHHS B MaTeMaTHIeCKOi (opMme.

Y4eOHbIii Kypc anreOpsl U Hadall MaTeMaTHYEeCKOTO aHajn3a 3aKaJbIBacT
OCHOBY JMJIsS YCIIEIIHOTO OBJAJCHHUS 3aKOHaMU (HU3UKH, XUMHH, OHOJIOTHH,
MOHUMaHUsI OCHOBHBIX TCHICHIIUI Pa3BUTHUSI SKOHOMHUKH M OOIIECTBEHHOH KU3HHU,
MO3BOJIIET OPUEHTHUPOBATHECS B COBPEMEHHBIX NH(POBBIX W KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BAaTh WX IS JAIbHEHIEro oOpa3oBaHUsS U B
MOBCEIHEBHOM XM3HH. B TO ke Bpems oBiajgeHHe aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIMSIMH anreOpbl M MaTEeMaTHYeCKOTO aHajin3a pa3BUBACT
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTh WCTHHHOCTB, JIOKa3bIBATh
YTBEPKACHUS C MOMOIIBI0 MHAYKIIMUA M PacCyX aaTh JCTyKTHBHO, MUCIOIb30BaTh
000011leHNe W KOHKPETH3allhl0, a0CTparupoBaHUE M aHAJIOrui0, (HOpPMHUpPYET
KpEaTHBHOE U KPUTUUYECKOE MBIIIIICHHE.

B xonme m3yueHus yueOHOro Kypca «Anrebpa W Hadala MaTeMaTHYECKOTO
aHanmm3a» O0ydJaroIIuecs: MOJyYar0oT HOBBIM OMBIT PEIICHUs MPHUKIAJHBIX 3a/ad,
CaMOCTOSITENTFHOTO MOCTPOCHHSI MaTEMaTHYECKHX MOJIEIEeH peallbHbIX CUTYalluH,
UHTEpPIIPETallid  TOJYYCHHBIX  pEIICHWH, 3HAKOMATCS C  MpUMEpaMHu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B TMpHpOJIE, HayKe W HCKYCCTBE, C
BBITAIOIIAMUCS] MAaTEMATUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

Y4aeOHbIli Kypc 00JilajaeT 3HAUYUTEIHHBIM BOCHHUTATEIHHBIM MOTEHIIMATIOM,
KOTOPBIA peanu3yercs Kak uYepe3 YYeOHbIi MaTepual, CIOCOOCTBYIOIIUI
(GbOpMUPOBAHUIO HAYYHOTO MHPOBO33PEHHUs, TaK W Uepe3 CHeHUPHUKY ydeOHOI
AESITENFHOCTH, TPEOYIOUe MPOJODKUTENFHOW  KOHIICHTPAIMM  BHHUMAaHUS,
CaMOCTOSITETHOCTH, ~aKKypaTHOCTM M  OTBETCTBEHHOCTH 3a  IOJyYEHHBIH
pe3ybTart.

B ocHoBe MeTomuku o0OydeHHs anreOpe W HadajlaM MaTeMaTHYe€CKOTO
aHaM3a JeKUT ACSITeTbHOCTHBIN MIPUHIIAIT OOYUYCHUS.

B crpykType yueOHOro Kypca «Anrebpa W Hayala MaTeMaTHYECKOTO
aHaln3a» BBIIETICHBI CICIYIONINE COACPXKATEIIbHO-METOANUeCKre TuHNN . «Yncna
U BeIYHCIeHUs», «DyHKIMN u rpaduku», «YpaBHEHUS U HEpaBeHCTBa», «Havama
MaTeMaTHYeCKOTO aHanm3a», «MHOXecTBa © JIOTMKa». Bce OCHOBHBIE
COJIEP)KATEIIbHO-METOIMYECKHAE JIMHUU W3y4YaloTCs Ha TMPOTSHKEHUW JBYX JIET
oOydeHUs] Ha YpOBHE CpETHETOo 00mero oOpa3oBaHUsS, SCTECTBEHHO IOIOJHSIS
ApYT Apyra U MOCTETEHHO HACHIAsCh HOBBIMH TEMaMHU W pasjaeiamu. JlaHHBIHA



y4eOHBIM KypC SBJSIETCS WHTErPAaTHBHBIM, TOCKOJIBKY O0ObEeIUHAET B cebe
collep)KaHMe HECKOJIbKUX MaTEeMaTUYeCKUX JTUCHUIUIMH, TakuX Kak anrelpa,
TPUTOHOMETPHSI, MATEMATHUYECKUI aHalIu3, TEOpUsS MHOXKECTB, MaTeMaTH4ecKas
noruka u apyrue. Ilo mMepe Toro kak oOydaromiuecsi OBJIaJIeBalOT BcE Ooliee
HIMPOKUM MaTeMaTUYECKHUM allapaToM, Y HUX MOCIe0BaTenbHO hopMuUpyercs u
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MATEMAaTHYECKYl0 MOJENb pealbHOU
CUTYalluM, IPUMEHATh 3HaHUS, MOJYYCHHbIC MPU U3YYEHUH yueOHOro Kypca, IS
PELICHHS] CAMOCTOSITENBHO CHOPMYIUPOBAHHOW MaTEMaTUUYECKOHN 3a7auu, a 3aTeM
MHTEPHPETUPOBATH CBOI OTBET.

CopepxaTenbHO-MeTOAMYECKass TUHUSA «YUuCia M BBIYMCICHUS» 3aBEpIIacT
(dbopMHpOBaHUE HABBIKOB MCIOJIB30BAHMS JAEUCTBUTENBHBIX YHCEI, KOTOPOE OBLIO
HA4yaTo Ha YPOBHE OCHOBHOIO 0011ero oopasosanus. Ha ypoBHe cpeanero oo1ero
oOpa3zoBaHusg 0co00€ BHUMaHuE yaenseTcss  (OPMUPOBAHMIO  HABBIKOB
paIMOHANIbHBIX BBIYHMCIICHUN, BKIIIOYAIOIMIUX B ce0s MCIOJb30BAHUE Pa3TUYHBIX
dbopM 3amucu 4YHcClia, YMEHUE JeNaTh MNPUKUAKY, BBIMOIHATH MPUOIMKEHHBIE
BBIYKCIICHUS, OLICHUBATh YHUCIIOBBIE BBIpAXEHUS, pabOTaThb C MAaTeMaTHYECKUMU
KOHCTaHTAaMHU. 3HAKOMble OOYyYalolMMCS MHOXECTBA HATYpalbHBIX, LEJBIX,
palMOHAJIBHBIX W JICUCTBUTENIbHBIX  YWCET  JIOTOJHSAIOTCS  MHOXKECTBOM
KOMILJIEKCHBIX ~4ucel. B  KaxaoM H3 3THX MHOXECTB pacCMaTpPUBAIOTCS
CBOICTBEHHBIE €My chenupuyecKre 3aJadyd U ONepaluu. JAeJIeHHe Hallelo,
ONEpUPOBAHUE OCTATKAMM Ha MHOXECTBE IEJbIX 4YHCed, 0coOble CBOICTBa
palMOHANIBHBIX M UPPALMOHAIBHBIX YUCEN, apu(pMETHYECKUE ONepaliy, a Takxke
U3BJICUEHUE KOPHS HATYpaJbHOM CTENEHW Ha MHOXKECTBE KOMIUIEKCHBIX YHCE].
bnaronapss mocienoBaTeIbHOMY PACHIMPEHHUIO0 Kpyra HCIOJIb3yeMbIX YHUCET U
3HAKOMCTBY C BO3MOKHOCTSIMU UX MPUMEHEHUS IJsl PElIeHUsl pa3IMyYHbIX 3a]ad
dbopmupyeTcsi TpencTaBleHue O €IMHCTBE MAaTEMAaTUKH KaK HaykKd U €€ poJid B
MOCTPOEHUU MOJIeNIeH peasbHOrO0 MHpPA, LIUPOKO HCIONB3YIOTCA 0000IIeHuE U
KOHKpETHU3aIIHS.

Jlunus «YpaBHEHUS UM HEPABEHCTBA» PEATU3YETCS Ha MPOTSHKEHUHM BCETO
oOydeHHs] Ha YPOBHE CpeaHero oOImero oOpa3oBaHUs, IMOCKOIBbKY B KaXKIOM
pasnene IIporpaMMbl TpeyCMOTPEHO pEIlIEHHWE COOTBETCTBYIOIIMX 3a1ady. B
pe3ynbTate OOydYalolIMecs OBJAJEBAIOT PA3IUYHBIMU METOJAMU  pELICHUs
palMOHANIbHBIX, HWPPALMOHAIBHBIX, [OKa3aTeIbHBIX, JIOTapUu(PMHUUECKUX U
TPUTOHOMETPUUYECKUX YpaBHEHUW, HEPABEHCTB M CHUCTEM, a Takxke 3ajad,
collepKamux mnapameTpsl. llomydyeHHblE yMEHHUs HIMPOKO HCIONB3YIOTCA IIpH
UCCJEeI0BAaHUM (DYHKIMIA C TOMOIIBI0 MPOU3BOAHON, NP PEIICHUH MPUKIATHBIX
3a/la4y M 3a7]a4 Ha HaxOXJeHHe HauOONbIINX U HAMMEHBIIUX 3HAYCHUH (PYHKIUU.
JlanHasi conepkarenbHas JUHUSL BKIIIOYAET B ce0sl Takxke (GOpMUpPOBAHUE YMEHHUI
BBINIOJIHATG ~ pacu€Tel 1o  QopmynaMm, MOpeoOpa3oBaHUs  PaLMOHATBHBIX,



UPPALUOHAIBHBIX UM TPUTOHOMETPUYECKUX BBIPAKECHUN, a TaKXKe BBIPAKCHUH,
collepKallluX cTerneHu W Jiorapudmsl. brarogaps u3ydeHuro aireOpamveckoro
Marepuana  I[POUCXOAUT  JalibHEWIIEee  pPa3BUTUE  AITOPUTMUYECKOTO U
a0CTPaKTHOIO MBIIUICHUSI O0ydaromuxcs, (GOpMHUPYIOTCS HABBIKUA JIE€TYKTUBHBIX
paccyxiaeHui, paboTbl C  CHMBOJBHBIMM  (opmMamu,  TpelCTaBICHUS
3aKOHOMEPHOCTEH W 3aBUCHMOCTEH B BHJI€ PABEHCTB MU HEpPaBEHCTB. AnreoOpa
npeayaraetr d3(QQeKTUBHbIE HWHCTPYMEHTHI JUIsl pELIEHUS MPaKTUYECKUX U
€CTECTBCHHO-HAy4HBIX 3a]a4, HarJSIAHO JEMOHCTPUPYET CBOU BO3MOYKHOCTHU Kak
A3bIKa HAyKH.

CopepxatenbHo-MeToANYeCcKass JUHUA «DOyHKIMM U TpaQuKU» TECHO
nepervieTaeTcs ¢ JAPYTUMH JIMHUAMH Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 3a1a€T MOCIIEN0BATEIbHOCTh U3YUEHUs MaTepraiia. M3yueHue cTeneHHou,
MOKa3aTeNIbHOH, JIorapu(PMUUYECKON U TPUTOHOMETPUUECKUX PYHKIUN, UX CBOMCTB
U rpaduKoB, UCIHOJIb30BaHUE (DYHKIUHU Uil peuieHus 3ajad u3 APYruX y4yeOHBIX
IIPEIMETOB U PEAIIbHOMN KU3HU TECHO CBA3aHO KAaK C MATEMATUYECKUM AHAIU30M,
TaKk U C pElIeHHEeM YypaBHEHUW U HepaBeHCTB. [Ipum »TOoM OoJbllIOE BHHMAaHHE
ynensiercss GOpMUPOBAHUIO YMEHUSI BhIpa)kaTh (GOpMyJiIaMu 3aBUCUMOCTH MEX]Y
pa3sITUYHBIMU BEJTUYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (QYHKUUHU, CTPOUTH HX
rpaduku. Matepuan 3TOl cojepkaTeabHON JIMHUM HAlEJIeH Ha Pa3BUTHE YMEHHUH
Y HAaBBIKOB, [O3BOJIIOIIUX BBIPAXKATH 3aBUCUMOCTH MEXAY BEIWYMHAMU B
paznu4yHON (opMe: aHANUTHYECKOM, Tpaduyeckoid u cioBecHOW. Ero uzyuenume
CIIOCOOCTBYET Ppa3BUTHIO aJTOPUTMUYECKOTO MBIIIJIEHUS, CIHOCOOHOCTH K
0000IIEHNIO ¥ KOHKPETU3AIMHU, UCTIOIb30BAHUIO aHATIOTHH.

ConepxartenbHasg nuHUS «Hadama mareMaTH4ecKOro aHajau3a» IO3BOJISET
CYILLIECTBEHHO PACIIMPUTH KPYI KAK MAaT€MaTHUYECKUX, TaK U MPUKIATHBIX 3a]ad,
JOCTYIHBIX OOyYaromIMMCsl, TaK KaK Y HUX MOSBIAETCS BO3MOKHOCTh CTPOHUTH
rpauKy  CIOXHBIX (YHKUUN, ONpeAeNsiTh HX HauOOJIbIIME U HaUMEHbIIUE
3HAYEHUS, BBIYUCIATH IUIOMAAU (QUTryp U OOBEMBI TeN, HAXOAUTh CKOPOCTU M
YCKOpeHUs1 IpoueccoB. JlaHHas conepskareiibHas JMHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTU IIOCTPOCHUS MATEMaTUYECKUX MOJEIEN pEaJbHbIX CUTYyalUi,
[I03BOJISICT HAXOAUTh HAWIydllee pPEUICHWE B IMPUKIAAHBIX, B TOM YHUCIE
COLIMAIbHO-3KOHOMUYECKHX, 3aJa4aX. 3HAKOMCTBO C OCHOBAMH MAaTEMAaTUYECKOTO
aHanM3a CrocoOCTBYET pa3BUTHIO aOCTPaKkTHOTO, (POPMaIbHO-JIOTUYECKOTO MU
KPEaTUBHOI'O MBIIUICHUS, (OPMUPOBAHUIO YMEHUM pacro3HaBaTh MPOSIBICHUS
3aKOHOB MAaTEMAaTHKW B HayKe, TEXHUKE M HcKyccTBe. OOydaroniyecsi y3HalT O
BBIIAIOLIMXCS PpEe3yJbTaTax, IIOJYYEHHBIX B XOAE pPa3BUTHUs MaTEMaTUKU Kak
HayKH, U 00 UX aBTOpax.

ConepkaTenbHO-METOAMYECKAsA JIMHUS «MHOXKECTBA U JIOTMKAa» BKIIOYAET B
ceOsl DJIEMEHTBl TEOPUU MHOMKECTB M MaTeMaTH4ecKol Joruku. TeopeTuko-



MHO>KCCTBCHHBIC MPECTABICHHS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MaTeMaTHKH
W TIpeajiararoT HanOoJiee YHUBEPCAIbHBIM SI3bIK, OOBCIUHSIONIMA BCE Pa3zCIIbl
MaTeMaTUKH H ©€ NPWIOKCHUH, OHU CBS3bIBAIOT pPa3HbIE MaTeMaTHYCCKUE
JUCIUIUIMHBI M WX TPWIOKCHHS B ¢AMHOE Ienoe. [lo3ToMy BakHO JaTh
BO3MOXXHOCTh 00y4YaromeMycsi TOHMMaTh TEOPETUKO-MHOKECTBCHHBIA SI3BIK
COBPEMCHHOW MaTeMaTHUKHU M HCIIOJIh30BaTh €TO JIJIS BBIPAKCHUS CBOMX MBICIICH.
JlpyruM BaKHBIM TPU3HAKOM MaTeMaTUKH KaK HAyKd CIeayeT TpU3HaTh
CBOMCTBEHHYI0 €U CTpPOTOCTh OOOCHOBAaHUW U CJIEJOBAHUE OMpPEACIEHHBIM
npaBWjIaM  IOCTPOCHUS  JOKAa3aTelbCTB.  3HAKOMCTBO C  JJIEMCHTaMH
MaTEMaTUYECKOH JIOTUKH CIIOCOOCTBYET PAa3BUTHIO JIOTHUECKOTO MBIIIICHUS
00y4YaroIIuXcsl, TO3BOJIIET UM CTPOUTHh CBOM PACCYKJICHHUS Ha OCHOBE JIOTHYCCKUX
npaBu1, GOPMUPYET HABBIKH KPUTHYESCKOTO MBIIIICHUS.

B yuebHOM Kypce «AnreOpa ¥ Hadajga MaTeMaTHYECKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MaTEMaTHUYECKOTO MOJICITHUPOBAHUS, KOTOPHIC IPHU3BAHbBI
CIOCOOCTBOBaTh (hOPMHUPOBAHUIO HABBIKOB TIOCTPOCHHMS MOJEICH pealbHBIX
CUTyaIlii, HWCCIEeNOBAaHUS OSTUX MOJEJeH ¢ MOMOIIBIO ammapaTa aiareOpbl u
MaTEMaTUYECKOTO aHajiu3a, HMHTEPIPETAlH TOJYyYCHHBIX pe3yabTaToB. Takue
3aJIaHUS BIUIETEHBI B KK/IBIA M3 Pa3CiIOB MPOTPaMMBbI, TIOCKOJBKY BECh MaTepHall
y4eOHOro Kypca IMMPOKO HMCIOJB3YyeTCs JJIs PEIICHHS NMPHKIaJAHBIX 3an1ad. [lpu
pEIICHHM  peaJbHBIX  MPAaKTHYECKUX  3amad  OOydYaroIIWecs  Pa3BUBAIOT
HaOI0JaTeIbHOCTh, yMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, abOCTparupoBaThCs,
UCTIONB30BaTh  aHANOTHIO, 0000maTh W  KOHKPETU3UPOBATH  MPOOJIEMY.
JlesSsTeNnbHOCT, TI0  (OPMHPOBAHUIO HABBIKOB pEIICHUS NPUKIAIHBIX 3aad
OpraHM3yeTCs B MpOIlecce N3YUCHHS BCeX TeM Y4eOHOTo Kypca «Anredpa u Havasa
MaTEeMaTHYECKOTO aHAIN3a».

Ha wusydyenme ydeOHOTO Kypca «AnreOpa W Havala MaTeMaTHYECKOTO
aHanmm3a» oTBoauTcs 272 4vaca: B 10 kimacce — 136 ygacos (4 waca B Heneno), B 11
kiacce — 136 yacos (4 yaca B HEJIEIIO).



COIEPKAHUE OBYYEHUA
10 KJIACC

Yucjaa ¥ BbIYUCITCHUA

Panmonanbabie uncia. OOBIKHOBEHHBIE U JECATUYHBIE APOOH, TMPOIEHTHI,
OeckoHeuHble Tepuoauyeckue apodu. IlpuMeneHue apoOei W MPOIEHTOB IS
pELICHUS IPUKIIAIHBIX 3a/1a4 U3 Pa3IUYHbIX OTPACIIe 3HAHUW U peabHOM KU3HU.

JlelicTBUTENbHBIE 4MCHA. PalMoHanbHbIE W HMPPALMOHAIBHBIC YHCIIA.
ApudmeTnyeckre  omnepanuu ¢ JEWCTBUTEIBHBIMU  YucCIaMU.  MomayJib
JIEHCTBUTEIILHOTO YHUCia U ero cBoicTBa. [IpubiamxEHHbIE BRIUYKCICHUS, TTpaBUiia
OKpYTJICHUS, MPUKHUJIKA U OLIEHKA pe3yibTaTa BEIYUCICHUII.

Crenenp ¢ 1elbIM 1oka3areneM. buaom Hprotona. lcnoiab3oBaHue
noaxoAsIeHd GopMbl 3aMUCH JEHCTBUTEIIBLHBIX YUCEIT IJIs PEIICHHS MTPAKTUIECKUX
3a7a4 ¥ MPEJICTaBICHUS JaHHbIX.

ApudmMeTrnyeckuii KOpeHb HaTypaJIbHOUM CTENEHU U €T0 CBOMCTBA.

CreneHb ¢ palMOHAJIBHBIM TIOKa3aTeleM W €€ CBOWMCTBA, CTENEHb C
JIEHCTBUTEIBHBIM MOKA3aTEIEM.

Jlorapudm uymcna. CoiictBa norapudma. JlecaTuuHble W HaTypaibHBIC
JorapuMsl.

Cunyc, KOCHMHYC, TAaHI€HC, KOTAaHI€HC YMCJIOBOTO apryMeHTa. ApPKCHHYC,
APKKOCUHYC U apKTAaHI'€HC YHUCJIOBOI0 apryMEHTA.

YpaBHeHUA U HEPABEHCTBA

ToxnmecTBa W TOXAECTBEHHBbIC TMpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHUA. PaBHOCWUIIBHBIE YpaBHEHUS M ypaBHEHUs-CleACTBHUS. HepaBeHCTBO,
pelIeHUE HEPABEHCTBA.

OCHOBHBIE METOJIbI PELIEHHUS LEJIBIX U IPOOHO-pAllMOHATIBHBIX YPAaBHEHUHN U
HEPAaBEHCTB. MHOroO4JeHbl OT OJHOW IEPEMEHHOW. JleneHue MHOTO4WwIeHa Ha
MHOTOWIEH C ocTarkoM. Teopema be3dy. MHOrowieHsl C  UEJIbIMU
kod(ppunuentamu. Teopema Buera.

[IpeoOpazoBaHus YUCIOBBIX BBHIPAKEHUH, COEPIKAIUX CTEIIEHH U KOPHH.

UppaunonanbHbie ypaBHECHHUS. OcHOBHEBIE METOIbI pelIeHus
MppalUOHAIBHBIX YPaBHEHUM.

IToka3zatenbHble ypaBHEHHS. OCHOBHBIE METOAbI PEIICHUSA MOKA3aTEIbHBIX

YPaBHCHUM.
[IpeobpazoBaHue BRIpAKEHUM, COIEpKAITUX JIOTapU(PMBI.
Jlorapudmuyeckue YpaBHEHUA. OcCHOBHBIE METObI pelIeHust

Jorapu(MUYECKUX ypaBHEHUH.
OcHOBHbIE TPUTOHOMETPUYECKUE (bopMyJIBL. ITpeobpazoBanue
TPUTOHOMETPUUYECKUX BBIPAXKEHUN. PellleHre TPUroHoMETpUYECKUX YPAaBHEHUIA.



Pemienue cucreM JMHEWHBIX ypaBHEHHMW. Marpuua CHCTEMbl JMHEWHBIX
ypaBHeHHH. OmnpenenuTenp MaTpUllbl 2X2, €ro TreOMETPUYECKHM CMBICT U
CBOMCTBA, BBIYMCIICHHUE €r0 3HAYECHUS, IPUMEHEHHUE ONPEAECIUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX YypaBHEHMU. PemeHne NpHUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHUU. lccienoBaHue DOCTPOCHHONW MOJEIU C
ITOMOIIBIO MATPHI] U OTIPEETUTENEH.

[locTpoeHne MaTeMaTUYECKHX MOJENIEH PEalbHON CUTYallUH C ITOMOIIBIO
YpaBHEHUI W HepaBeHCTB. lIprMeHeHHWe ypaBHEHHMII M HEPABEHCTB K PELICHHIO
MaTeMaTUYEeCKUX 3aJad M 3a/ad M3 pa3MyHbIX 00JlacTeil HayKu M peabHOMN
KU3HH.

DyHKUUH U TpaduKu

OyHkius, crnocoObl 3amanus (yHKIUU. B3aumMHO o0O0paTHble (YHKIHH.
Komnosunust ¢yskmuit. I'papuk  yHkmum. DnemeHTapHble MNpeoOpa3oBaHUs
rpaduKoB ¢ yHKIIHA.

OO6unacTb ompeneneHuss 1 MHOKECTBO 3HaueHud ¢yHkumu. Hymu QyHkium.
[IpomesxyTku 3HaKOMOCTOSIHCTBA. UETHBIE U HEeu€THBIE pyHKIUU. [lepuoanueckue
¢bynkuuu. IlpomMexkyTKH MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl U MUHUMYMBI
¢bynkuuu. Hanbosnpiee n HauMeHblee 3Ha4eHUs] GYHKIIUUA Ha TPOMEKYTKE.

Jluneitnasi, kBajpaTU4Has U APOOHO-TMHEHHas (QyHKIUH. DIeMeHTapHOe
UCCJIeIOBAaHUE U MTOCTPOEHUE UX IPAPUKOB.

CrenenHas (GyHKIMS ¢ HATypaldbHBIM U II€JIbIM MOKa3areiaeM. E€ cBoiicTBa u
rpadux. CBoiicTBa U rpaduk KOpHA N-0M cTeneHu Kak (PYHKIUU OOpaTHOM
CTEIEHU C HATYPaJIbHBIM [TOKA3aTEIIEM.

[loka3zarenbHass U jorapupmuyeckas (yHKIUHM, UX CBOMCTBA M Tpaduku.
Hcnonb3oBanue rpaduxkoB GyHKUUN IS peHICHUs] ypaBHEHHH.

TpuroHomerpuyeckass OKPYKHOCTb, ONPEACICHUE TPUTOHOMETPUUECKUX
(GyHKUMNA YUCIOBOTO apryMEHTa.

QOYHKIHOHAIBHBIE 3aBUCUMOCTH B pEaJbHBIX IHpollecCax U SBJIECHUSAX.
['paduku peanbHBIX 3aBUCUMOCTEH.

Havyaja MmaTeMaTH4€CKOI0 aHAJIN3a

[TocnenoBarenbHOCTH, cIOCOOBI 3ajaHus IocieaoBarenbHOCTER. Merton
MaTeMaTU4eCKON WHYKLIHH. MoOHOTOHHBIE " OrpaHUYECHHbIC
MOCJEA0BATENBHOCTH. VICTOpHST BO3HMKHOBEHUSI MAaTEMATHYECKOIO aHAIN3a KAk
aHaJIn3a OECKOHEYHO MaJIbIX.

Apudmernueckast ¥ reomeTpuueckas nporpeccun. beckoneyno yobiBaromias
reoMmeTrpudeckas nporpeccus. Cymma O0€CKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKON
IIpOrpeccuu. JINHENHBIN U 3KCIIOHEHIUAIBHBIN pOCT. Uuncio e. @opmyiia ClI0KHbIX
MpoLEeHTOB. Vcnonp30BaHUE NPOTPECCUMU I PELICHHs pEalbHbIX 3ajady
MIPUKJIATHOTO XapakTepa.



HenpepoiBHble ¢GyHKIMKM M uX cBoiicTBa. Touku pa3pbiBa. ACHMITOTHI
rpaduxoB Qynkiuii. CBoicTBa (GyHKUMNA HENpephIBHBIX Ha OTpe3ke. Meton
VHTEPBAJIOB JUIl DPELICHUS HEpPaBeHCTB. [IpuMeHeHHe CBOWCTB HENPEPBIBHBIX
GyHKUMA 111 penieHus 3a/1ay.

[lepBas u BTOopas npousBojHble GyHKMHU. OnpeaeneHue, reOMeTpUIECKU 1
(bu3HYecKuil CMBICT IPOU3BOIHON. YpaBHEHHE KacaTeabHOU K rpaduky (pyHKIIMH.

[IpousBoaHble  aneMeHTapHbIX  (pyHkuui.  [IpousBomHas ~ CyMMBI,
MPOU3BEACHUS, YACTHOTO U KOMITO3UIIMH () YHKIUH.

MHokecTBa U JIOTHKA

MHo)ecTBO, ollepaliid HaJ MHOXXECTBAMU M UX CBOMCTBA. JluarpaMmsl
Oiinepa—Benna. IlpuMeHeHHMEe TEOPETHUKO-MHOKECTBEHHOIO — ammapara i
ONMCAaHUS pPEaJbHBIX IIPOLECCOB M SBICHUMW, INPU PELICHUM 3a1ad U3 APYTrUx
y4eOHBIX ITPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMaTHYECKOTO OOBEKTa, CIEACTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIE YPABHEHMUS.

11 KJIACC

Yucjaa ¥ BLIYUCTCHUA

HatypansHbie u 1ienble yucia. [IpuMeHeHrne NpHu3HAKOB JACIIMMOCTH IETBIX
yrces, Hanbonpluii obmuii nenurens (mamee — HOJ]) u mammensbinee oOiiee
kpatHoe (manee — HOK), ocTatkoB mo Moayiio, anropurMa EBkina s perieHus
3a71a4 B IIEJIBIX YHCIIaX.

KomrekcHple yucna. AnreOpandeckass W TPUTOHOMETpHYEcKas (GOopMbI
3alMCH KOMIUIEKCHOTO YHCIa. ApUPMETHYECKHE OIEepariid C KOMIUICKCHBIMHU
yuciiaMu. M300pakeHne KOMILUIEKCHBIX YHCEI Ha KOOPJAMHATHOW TUIOCKOCTH.
dopmyiia Myaspa. Kopar N-oii cTeneHW M3 KOMILICKCHOTO 4Ymciia. [IpuMeHeHue
KOMITJICKCHBIX YHCEN IS PEIICHHS (PU3HUCCKUX U TEOMETPUYCCKUX 3a/1aH.

YpaBHeHUA U HEPABEHCTBA

CucreMa W COBOKYIHOCTh YpaBHEHUH W HEPABEHCTB. PaBHOCHIIBHBIC
CHUCTEMBI U CHUCTEMBI-CIIC/ICTBUS. PaBHOCHIIbHBIC HEPABCHCTBRA.

OTO6Op  KOpHEH  TPUTOHOMETPHUYECKHX  YpaBHEHHH C  TIOMOIIBIO
TPUTOHOMETPHUUYECKON OKPY>KHOCTH. PerieHnue TpUroHOMeTpUIeCKUX HEPABCHCTB.

OCHOBHBIC METOJABI pCEIICHUS TIOKA3aTeIbHBIX U  JIOTapU(DMHUCCKUX
HEPaBEHCTB.

OCHOBHBIC METOIbI PEIICHUS UPPAIMOHATBHBIX HEPABCHCTBR.

OCHOBHBIC METOJIBI PEIICHHUS CUCTEM W COBOKYITHOCTEH palluOHAIBHBIX,
HUppalMOHAIBHBIX, TIOKA3aTEIbHBIX U JIOTaPU(PMUICCKUX YPaBHCHHUH.

YpaBHEHUS, HEPABESHCTBA U CUCTEMBI C ITapaMeTpaMHu.



IIpumeHeHne  ypaBHEHMH, CUCTEM M  HEPAaBEHCTB K  PELICHUIO
MaTEeMaTUYECKUX 3aJad M 3ajlad M3 pas3fMyHbIX 00JlacTeld HayKM U peajbHOM
KU3HU, UHTEPIPETALNS [TOJYYEHHBIX PE3YJIbTATOB.

DyHKIUH U rpaduKu

I'padux xommosunuu ¢GyHkuuii. ['eomerpuueckue o0pas3bl ypaBHEHUU WU
HEPABEHCTB HAa KOOPJAMHATHOM IJIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOICTBA U TpadUKH.

['padpuueckne meTonpl pelieHHs ypaBHEHHM M HepaBeHCTB. ['paduueckue
METO/IbI PELLICHUS 3aa4 C [TapamMeTpaMH.

Hcnonb3oBanue rpaduxoB (QyHKIHMN A8 HCCIENOBaHUS MPOILIECCOB H
3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT MPH PEIIEHUH 3aJad U3 APYIHX y4eOHBIX
IIPEIMETOB U PEAIbHOU KU3HHU.

HayvaJjia MaTeMaTH4€CKOI0 aHAJIU3A

[IpyumMeHeHue MpOU3BOJAHON K UCCIENOBaHUIO (YHKIMNA Ha MOHOTOHHOCTb U
sKkcTpeMyMmbl.  Haxoxzaenue  HauOousiblllero W HAMMEHBIIETO  3HAYCHH
HEeMpPepbIBHON (QYHKIIMU HA OTPE3KE.

IIpyuMmeHeHrne TPOU3BOAHOM JUIsI HAXOXKIACHHUS HAWIIYy4lUIEro pELICHUs B
MPUKIAAHBIX 3aJadax, Uil OIPEHeNICHUsT CKOPOCTH M YCKOPEHUs Ipolecca,
3aJIaHHOTO (HhOPMYJIION WK TpaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TNiepBoOOpa3HbIX. [lepBooOpa3Hbie
aneMeHTapHbIX GyHKIM. [IpaBuiia HaxoXaeHUs TEPBOOOPA3HBIX.

WNHurerpann. I'eomerprueckuii CMBICII MHTErpaa. Brruncnenue
onpenenéHHoro uHTerpana mno ¢popmyie Herorona-JleliOuura.

[IpumeneHue uHTErpana sl HAXOXACHHUS IUIONIaJeH IJIOCKUX (QUryp u
00BEMOB T€OMETPUUECKUX TEJl.

[Ipumepsl pemenuit auddepeHUanbHBIX ypaBHeHUH. MaTtemaTudeckoe
MOJICIMPOBAaHUE pPEAbHBIX MPOLECCOB C MNOMOIIBI0  Au(depeHInaTbHbIX
YpPaBHECHUH.



IINTAHAPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYEBHOI'O KVYPCA
«AJI'EBPA n HAUYAJTA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

1) rpaIaHCKOT0 BOCTIUTAHUSI:

c(OPMHPOBAHHOCTh TPAKIAHCKON MO3MIIMK 00YYAIOIIErocs KaKk aKkTHBHOIO H
OTBETCTBCHHOTO  4YJE€HA  POCCHICKOro  OOIIeCTBa,  MPEACTABICHHUE O
MaTeMaTHYECKUX OCHOBAaX (DYHKIIMOHHPOBAHHUS Pa3IUYHBIX CTPYKTYpP, SBICHHIA,
OpoLeaAyp TpaXkIaHCKOTo o0IecTBa (BBIOOPBI, OMPOCHI W JPYroe), YMEHHE
B3aMMOJICHICTBOBATh C COLMAJIBHBIMM HHCTUTYTAMH B COOTBETCTBHH C HX
GYHKIUAMUA ¥ Ha3HAUYEHUEM;

2) NATPHOTHYECKOT0 BOCIIMTAHUS:

Cc(OPMHPOBAHHOCTh POCCUICKON IPayKTaHCKON HAEHTUYHOCTH, YBaKEHHUS K
IPOIIIOMY U HACTOSAIIEMY POCCHHCKOM MAaTEMaTHKH, IIEHHOCTHOE OTHOIICHHE K
IOCTIDKEHHSIM POCCHIMCKUX MaTEMATHKOB M POCCHHCKOM MaTeMaTHUECKOU MIKOJIBI,
UCIIOIb30BaHUE OTUX JOCTIDKCHHMI B JAPYIHMX HayKaxX, TEXHOJOTHsX, cdepax
SKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHHE JTYXOBHBIX I[CHHOCTEH POCCHICKOTO Hapona, chopMHUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUS, STHYECKOTO IMOBEIEHUS, CBSI3aHHOTO C IPAKTHYECKHM
OpUMEHEHHEM JOCTH)KEHHH HAyKM M JIEATEJIbHOCTBIO YYEHOIO, OCO3HAHHE
JIMYHOTO BKJIAJIa B MOCTPOCHUE YCTOWYMBOTO Oy IyIIEro;

4) 3¢TETHYECKOI0 BOCIIUTAHMS:

HCTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYass 3CTETHKY MaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/a4, pElIeHUH, pacCyKICHHMH, BOCIIPUUMYNBOCTh
K MaTEMaTHYECKUM acleKTaM Pa3IuYHbIX BHIOB HCKYCCTBA;

5) pu3HUIecKOro BOCIUTAHMS

C(OPMHPOBAHHOCT YMCHHS IPHMEHATH MaTeMaTHYECKHE 3HAHUS B
UHTEpecax 3J10pOBOro 1 6€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3I0pOBBIO (3I0pOBOE IHTaHHE, COAITAHCHPOBAHHBIM PEKUAM 3aHATHHA U
OTBIXa, PeryisgpHas (pU3uUecKas aKTUBHOCTH), (DU3MUECKOE COBEPIIECHCTBOBAHUE
IPHU 3aHATHIX CIIOPTHBHO-03I0POBUTEILHOMN I€ATEIBHOCTHIO;

6) TPy/10BOI0 BOCIIMTAHMA:

TOTOBHOCTH K TPYAy, OCO3HAaHHE IIEHHOCTH TPYAOIIO0OHS, HHTEPEC K
pasiu4yHbBIM  cepaM  MpOo(PECCHOHAIBHON  JEATEIBHOCTH, CBS3aHHBIM  C
MaTeMaTHKOW W €€ NPHUIOKEHHUSIMH, yYMEHHE COBEpIIaTh OCO3HAHHBINA BHIOOP
Oymymeii mpodeccMd M pealn30BbIBATH COOCTBEHHBIC JKM3HEHHBIE IUIAHHI,



TOTOBHOCTh M CIIOCOOHOCTH K  MaTeMaTH4ecKoMy  OOpa3oBaHHIO  H
caM0o00pPa30BaHUI0 Ha MPOTSHKEHHH BCEH JKU3HH, TOTOBHOCTH K aKTHBHOMY
YYaCTHIO B PELICHUHU IPAKTUYECKHX 3a/1a4 MaTEMAaTHYECKON HAIIPABIEHHOCTH

7) 3KO0JI0rH4€eCKOro BOCIIUTAHHUSA:

C(OPMHPOBAHHOCTh  DKOJOTHYECKOH KyJIbTYPHI, IOHUMAaHHE BIUSHHS
COIHATbHO-DKOHOMHYECKUX MPOIECCOB HA COCTOSIHHE MPHPOJHON M COLMATBHOM
Cpeibl, 0CO3HAHME TII00aIBHOIO XapaKTepa SKOJOTHUECKUX MPOOIIeEM, OpUEHTALINS
Ha [PHMEHCHME MaTeMaTHMYECKHMX 3HAHWN JUIs pElIeHHs 3amad B 00JacTH
OKpYJKaloIleld Cpepl, IUIAHUPOBAHHME ITOCTYIIKOB M OIEHKH HX BO3MOXKHBIX
TOCJIEICTBHM [T OKPY KAIOIIEH CPEIBI;

8) IeHHOCTH HAYYHOTO MO3HAHUSI:

C(OPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH M  OOIIECCTBEHHOM  INPAKTHUKH, IOHUMAaHHE
MaTEMaTHYECKOM HayKd Kak c(epbl YeIOBEYECKON IeATEIIBHOCTH, JTalloB €é
pasBUTHS W 3HAYUMOCTH JUIS Pa3BUTHs [UBUIN3AIMH, OBJIAJCHHE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOHW KyJIbTypoi KaK CpEICTBOM ITO3HAHHMS MHDA,
TOTOBHOCTH OCYIIECTBJIATh IMPOEKTHYI0 W HCCIEIOBATEIbCKYIO JIEATEIBHOCTD
UHIUBUAYAIBHO U B TPYIIIE.

METAINIPEMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHBIE YUeOHbIe e CTBUS

ba3oBble JJornyeckue aeiicTBUS .

BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MATEMaTUUYECKHUX
OOBEKTOB, TOHSATUH, OTHOIICHHH MEXAYy TMOHATUSIMHU, (HOPMYJIHPOBATH
ompeieNieHUs TIOHITUH, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KJacCU(PUKAIIIH,
OCHOBaHUS JIJIs1 0000IIEHHS M CPABHEHUSI, KPUTEPHUH MPOBOIUMOTO aHAIHN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPEOOpPa3OBLIBATH  CYXKIACHUS:
yTBEPAUTEIbHBIE U OTPULIATEIIbHBIC, CIMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHEIE,

BBISIBJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M IIPOTUBOPEUUS
B ¢akTax, JaHHBIX, HAOMIOJCHUSAX U YTBEPXKICHHSIX, MpeajiaraTb KPUTEPUU s
BBISIBJICHUS] 3aKOHOMEPHOCTEN U MPOTUBOPEUUN;

J€JaTh BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUCHUH, YMO3AKIIOUYEHUN 110 aHAJIOTUH;

MPOBOJUTH CAMOCTOSITENIBHO JOKA3aTEILCTBA MATEMATUYECKUX YTBEPKICHUN
(IpsiMbIE€ ¥ OT MPOTHUBHOTO), BBICTPAMBATh apryMEHTAIUIO, IPUBOIUTEH IPHUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKJICHHS U BBHIBOJIHI,

BBIOMpaTh CMOCO0 pelieHust ydeOHOW 3amayd  (CpaBHHUBATh HECKOJIBKO
BApUAHTOB  pEIICHMS, BbIOMpaTh  Haubojee  MOAXOMAUUA ¢ Yy4ETOM
CaMOCTOSITEJILHO BBIJCIICHHBIX KPUTEPHUEB).



Ba3oBble ucciieqoBaTeIbcKHe AeiicTBHS:

HCTIONb30BaTh BOMPOCHI KaK HCCIIENOBATEIbCKUI WHCTPYMEHT TO3HAHUS,
dbopMymupoBaTh  BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MPOOIEeMYy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOpMHPOBATh THIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3HIINIO, MHEHHUE,

MIPOBOJIUTH CAMOCTOSITEIPHO CIUTAHWPOBAHHBIN IKCIIEPUMEHT, UCCIICIOBAHHE
M0 YCTaHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHUYecKOro 00beKTa, SIBICHUS, MPoIiecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SBICHUSMH, TIPOIIECCAMU,;

CaMOCTOSITENTFHO (HOPMYITHPOBATh OOOOIIEHHS W BBIBOJBI IO Pe3yJbTaTaM
NPOBEAEHHOTO  HAONIONEHUsS, HWCCICNOBAaHUS, OICHHBATh  JIOCTOBEPHOCTH
MOJTyYEHHBIX PE3YIbTaTOB, BEIBOJOB U 0000IIECHNUH;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMIpPOIecca, a TaKXKe BBIABUTATH
MPEIONI0KEHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora c nnpopmanueii:

BBISIBIISITh ACQUIIMTHI MHPOPMAIINH, JAHHBIX, HEOOXOAMMBIX TSI OTBETa Ha
BOTIPOC U IS PEIICHUS 3a1auH;

BbIOMpaTh WH(OPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJTM3UPOBATH,
CHUCTEMAaTHU3UPOBAaTh M HMHTEPIPETUPOBATH HWHMDOPMAIMIO pPA3IUYHBIX BUIOB H
dbopm npeacTaBIeHUS;

CTPYKTYpUpPOBaTh WHGPOPMAIUIO, TPEACTABIATh €€ B pa3iudHbIX (opmax,
WLTIOCTPUPOBATH TpapUIECKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaLIUN o CaMOCTOSITEITEHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

KoMMyHuUKAaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIE eHCTBUS

OOmenue:

BOCIIPUHUMATH U (JOPMYJIUPOBATH CYKJICHUS B COOTBETCTBUH C YCIOBUSIMU U
HEeasIMA OOIIEHHUs, SICHO, TOYHO, TPaMOTHO BBIPAXKAaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX U MUCBMEHHBIX TEKCTaxX, JaBaTh IMOSCHEHHS IO XOIYy pelIeHUs 3aJlayu,
KOMMEHTHUPOBATH MOJTYUYCHHBIN pe3ybTar;

B X0Ji¢ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKJIa€MOU TEMBI,
npoOJjieMbl, pelIaeMoi 3ajadyu, BBICKA3bIBATh UJCH, HAIlEJICHHbIE Ha TOUCK
pElIeHus, COIOCTaBIISATh CBOM CYXKACHHUS C CYXICHUSAMH APYTUX YYaCTHHKOB
auainora, oOHapyXMBaTh Pa3IM4YUE U CXOJCTBO MO3UIMN, B KOPpPEKTHOU (dopme
bopMyIIMpOBaTh pa3HOTIIACHS, CBOM BO3PAXKCHUS;

MPEACTABIATh PE3YIbTaThl PEIICHUS 3aJa4ud, KCIICPUMEHTA, UCCIEOBAHUS,
MPOCKTa, CaMOCTOSITEILHO BBIOMpPATh (OpMAT BBICTYIUICHUS C Y4ETOM 3aja4
MIPE3CHTAIIMU U OCOOCHHOCTEHN ayaAUTOPHHU.

PeryasiTuBHbIC YHUBepCaJbHbIC YUeOHbIE 1eiiCTBUA



Camoopranuzanus:

COCTAaBJIATH IIJIaH, aJiTOPUTM PEILIEHUs 3aJlayi, BRIOUpaTh CIIOCO0 PEIICHHUS C
y4ETOM MMEIOUINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
Y KOPPEKTHUPOBATh BAPUAHTHI pPELICHUH C Y4ETOM HOBOU MH(OpMaIUu.

CaMOKOHTPOJIb, IMOLMOHAJILHBII NHTEJJIEeKT:

BJAJE€Th HABBIKAMM  TIO3HABaTEIbHOM  pediieKCMH  Kak  OCO3HaHMS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJbTATOB, BIAACTh
croco0aMu CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca W pe3ysibTaTa pEelIeHUs
MaTeMaTU4YecKol 3a1auu;

MPEeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BOZHUKHYTh MPHU PEUICHUU 3aJlayH,
BHOCUTH KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JIAHHBIX,
HaWJEHHBIX OLIMUOOK, BBISBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YJIbTaTa IEIHU U YCIOBUSIM, OOBACHATH MPUUUHBI
JOCTHKEHUSI UM HEJOCTHXKEHUSI Pe3yJbTaTOB AESATEIbHOCTH, HAXOAUTh OLIUOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHAs 1eATEJIBHOCTD:

MOHUMAaTh U HCIOIb30BATh MPEUMYILECTBA KOMAHIHON M MHAUBHUAYaTbHOU
paboThl MpU pelleHuH Y4eOHbIX 3ajad, MPUHUMATh 1eldb COBMECTHOMU
JeSTENbHOCTH, TUIAHUPOBATh OPraHU3aIMi0 COBMECTHOM pPaOOTHI, pachpeneisTh
BUJIBI PabOT, JOTOBapuBaThCs, OOCYXAAaThb TMpOLIECC U pe3yjiabTaT padoTHI,
0000111aTh MHEHUS HECKOJIBKUX JIFOIEH

y4acTBOBaTh B TPYMIOBBIX (popMax paboThl (0OCYKAeHUS, OOMEH MHCHHH,
«MO3TOBBIC IITYPMBI» HM HHBIC), BBINOJHATh CBOK 4acTb pabOTBl U
KOOPJIMHUPOBAaTh CBOU JACHCTBUS C JPYTMMU 4IE€HAMHU KOMAaHbl, OIICHUBATh
KauecTBO CBOEro BKJaJa B OOLIMN MPOAYKT MO KPUTEPUAM, CHOPMYIHUPOBAHHBIM
YY4aCTHUKaMU B3aUMOJICHCTBHUS.

NHNPEAMETHBIE PE3YJIBTATHI

K konmy o6yuenus B 10 kJjacce oOydaromMiics MOJYYUT CIEAYIOIINE
MpeAMETHBIE PEe3yJbTaThl MO OTJAEIBHBIM TeMaM pabouel MmporpaMmbl Y4eOHOTO
Kypca «Anredpa U Hauaja MaTeMaTHYECKOT'0 aHATN3a»:

Yuciia ¥ BBIYMCICHUSA

CBOOOJIHO OIEPUPOBATH MOHITHUSMH. pPAIlMOHATBHOE YHCIIO, OECKOHEYHas
nepuoandecKas JpoOb, TMPOILEHTHl, HppaAlMOHATBLHOE YHCJIO, MHOXECTBa
palMOHANBHBIX U JEUCTBUTEIIBHBIX YUCEN, MOYJIb AEHCTBUTEIBHOIO YHCIIA;

MPUMEHATh JpoOM W TPOLEHTHl MJIsd pPEHIeHUs NPUKIATHBIX 3a1ad M3
Pa3JIMYHBIX OTPACIIEH 3HAHUN U PEAIbHOU KU3HHU;

MIPUMEHSIThH NPUOINKEHHBIE BRIUUCIICHUS, TIPaBUiIa OKPYTJICHHS, IPUKUIKY U
OIIEHKY pe3yJbTaTa BEIYUCICHUMH;



CBOOOJHO OMepUpOBaTh TMOHATHEM: CTENEHb C MEJbIM [0Ka3aTeseM,
MCIOJIB30BaTh MOAXOASIIYI0 (OPMY 3aITUCH JIEUCTBUTEIBHBIX YUCEN JUISl PEIICHHUS
IIPAKTUYECKUX 3a/1a4 U IIPEICTABICHUS JaHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: apU(PMETHUECKUN KOpPEeHb HATypaibHOM
CTEIICHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTEIIEHDb C PAIMOHAIBHBIM MOKa3aTelNeM;

CBOOOJTHO OMEpPUPOBATHh MOHATUSAMHU. Jiorapudm Uucna, AECITUYHBIE WU
HaTypaJbHbIE JIOTapU MBI,

CBOOOJHO ONEPUPOBATH MOHATUSIMHU. CHUHYC, KOCHHYC, TaHT€HC, KOTaHTEHC
YUCIIOBOI'O apr'yMEHTA,;

OIEPUPOBATH MOHATHUIMHU. APKCUHYC, aPKKOCUHYC U apKTAaHI€HC YHCIIOBOI'O
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJIHO OIEPUPOBATH MOHATHSIMHU: TOXJIAECTBO, YpaBHEHHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIC YPABHEHHUS U YPaBHEHUSI-CIIEACTBUS, PAaBHOCUJIbHBIE HEPABEHCTBA,

NPUMEHATh PA3JIMYHbIE METOJbl PEIIEHUS PAUOHAIBHBIX M JIPOOHO-
pAallMOHAIBHBIX YPAaBHEHWUM, MNPUMEHSATH METOJ HHTEPBAIOB JUI PELICHUS
HEPABEHCTB,;

CBOOOJHO ONEPUPOBATH MOHSATHUSMH. MHOTOYJIEH OT OJHOW MEpPeMEHHOM,
MHOTOWIEH C IeJbIMU KO3(h(dUIMEHTaMU, KOPHU MHOTOWIEHa, MPUMEHSITh
JieJICHUe MHOTOWIEHA Ha MHOTOYJIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUIS peLleHus 3a/ay;

CBOOOJHO ONEpHUpPOBATh TOHATHSMHU: CHUCTEMa JIMHEWHBIX YpaBHEHHH,
MaTpulla, ONpPENeIUTeNIb MATpUlbl 2 X 2 U €ero TeOMETPUYECKUN CMBICT,
UCIOJIb30BaTh CBOMCTBA ompeAenuTenss 2 X 2 s BBIYUCICHUS €ro 3HAauYeHus,
[IPUMEHATh ONPENCIUTENIA JUIsl PELIEHUs CUCTEMbl JIMHEHWHBIX YpPaBHEHMU,
MOJIEIIMPOBATH PEATIbHBIE CUTYallUd C MIOMOLIBIO CUCTEMBI JIMHEWHBIX YPaBHEHUH,
UCCIIE0BATh ITOCTPOCHHBIE MOJEIHA C IIOMOLIBIO MAaTPULl U OIPEIEIUTEIEH,
VMHTEPIPETUPOBATH NIOJIyYECHHBIN PE3YJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEHCTBUHM C KOpPHAMM Mg MpeoOpa3oBaHUs
BBIPAKECHUN;

BBITIOJIHATH NMPE0OPa30BAHMS YUCTOBBIX BBIPAKEHHH, COAEPKALIUX CTENEHH C
paLMOHAIBHBIM [10Ka3aTelIeM;

UCIIOIb30BaTh CBOMCTBA aorapumoB JUIsL peoOpazoBaHus
JorapuMUYECKUX BbIPAKEHUN;

CBOOOJIHO OMNEpUpOBaTh MOHATUSIMH: HUPPALMOHAJIbHBIE, IMOKa3aTelIbHbIE U
JorapupMUYECKUe YpaBHEHUS, HAXOJIUTh UX PEIICHUs C TOMOIIBI0 PABHOCUIBHBIX
[IEpEX00B WIIA OCYILECTBIISASI IPOBEPKY KOPHEH;



MPUMEHSATH OCHOBHBIE TPUTOHOMETpUYECKUe (HOpMYJIbl AJid MpeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBHIPAKECHUI;

CBOOOJHO ONEPUPOBATH TMOHSATHUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OpPUMEHSATh  HeoOXoauMmble  (OPMYJbl ISl  pPELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUIA,

MOJICJIMPOBAaTh peajbHblE CHUTyalldd Ha s3bIKE anreOpbl, COCTaBIATh
BBIPQ)KEHUS, YpaBHEHHMs, HEPABEHCTBA IO YCIOBHUIO 3aJayM, HCCIEA0BAThH
IIOCTPOEHHBIE MOJIEIIN C MCIIOJIb30BAHUEM allllapara ajareopsl.

DYyHKIUHN U TPAPUKU:

CBOOOJIHO OINEpPUPOBATH MOHIATUAMU: (DYHKIIUS, CIOCOOBI 3aaHusl (PYHKIIUH,
B3aUMHO OOpaTHble (YHKIMH, KoMHIo3ulus GyHKUUMHA, Tpaduk QyHKIUH,
BBITIOJIHATD 3JI€MEHTapHbIe TpeoOpa3zoBanus rpaduKoB PyHKIUH,;

CBOOOJTHO OINEPUPOBATH MOHATUSIMH: OOJACTh OMPENEICHUS U MHOYKECTBO
3HaYeHUN QYHKIMH, HYJIH QYHKIUH, TPOMEKYTKH 3HAKOTIOCTOSHCTBA,;

CBOOOJHO OINEpUPOBATh TMOHATUSAMHU: UYETHBIE U HEUETHbIE (DYHKIIUH,
nepuogudeckue QyHKIIMH, MPOMEKYTKH MOHOTOHHOCTH (PYHKIIUU, MAKCUMYMBI U
MUHUMYMBI (YHKIMHM, HauWOOJblIee W HaUMEHblIee 3HauyeHue (QYHKIUH Ha
MIPOMEKYTKE;

CBOOOJTHO OMEPUPOBATH MOHATUSIMU: CTENEHHAss (QPYHKIMS C HATYypaIbHBIM U
HelabIM ToKa3zarenaeM, rpa@uk CcTeneHHOW (YHKIMU C HATypajJbHBIM U LIEJIbIM
nokasaresieM, rpaguk KOpHsS N-OM CTENeHU Kak (PYHKUMU OOpAaTHOM CTENEeHU C
HaTypaJbHBIM MOKa3aTeseM,

ONEepUpOBaTh TOHATUSAMU: JUHEHHas, KBaJgpaTuyHas U JPOOHO-TMHEWHas
(GyHKUMH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIEA0BaHUE U MOCTPOCHUE UX IpadUKOB,

CBOOOJTHO ONEPUPOBATH MOHATUSMU: TOKa3aTeNbHAass U JorapupmMuyeckas
GyHKUMH, WX CBONCTBA U TIpaUKH, HMCIOIB30BATh MX TpapUKUA JJs PEIICHHS
YpPaBHEHUH;

CBOOOJHO OMEpUpPOBaATh MOHATUSIMHU. TPUTOHOMETPUYECKAsE OKPYKHOCTb,
OTpeJIeICHHE TPUTOHOMETPUUECKUX (PYHKITUN YMCIOBOTO apryMeHTa,

UCIOJIb30BaTh Trpa@ukd GYHKUMA A7 UCCIENOBaHUSA IMPOLECCOB H
3aBUCUMOCTEH NpH pElIeHUH 3aJad U3 JPYruX y4eOHBIX MPEIMETOB U peajbHOM
’KU3HHU, BBIPAXKATh (POpMySIaMU 3aBUCUMOCTH MEXIy BETUUNHAMM,

Hauyana mateMaTH4ecKoro aHajau3a:

CBOOOJTHO OMNEpUPOBATh MOHATUSIMHU: apuPMETHUEecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yOBbIBaIOIIasi TeOMETpUUecKasi Mporpeccus, TUHEHHBIA U
HKCIOHEHIIMAIBHBIN POCT, opMyna CIOKHBIX MPOLIEHTOB, UMETh MPEICTaBICHUE
O KOHCTAHTE;

UCIOJIb30BaTh MPOTPECCHM I PEUIEHUs peajbHBIX 3a/lad MPUKIATHOTO
XapakTepa;



CBOOOJTHO OIEPUPOBATH MOHATUSIMH: TIOCIIEIOBATEIBHOCTD, CIIOCOOBI 3a1aHUS
MOCJIeIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAaHWYEHHBIE TOCIEIOBATEIHHOCTH,
MOHMUMAaTh OCHOBBI 3apOXICHUS MATEMAaTHUYECKOro aHajlu3a Kak aHajiu3a
0OECKOHEYHO MaJIbIX;

CBOOOJHO OMEpPUPOBATH TMOHATUSAMH. HENpPEphIBHBIE (QPYHKIUHU, TOUYKH
pa3psiBa rpaduka QyHKIMH, aCUMITOTHI Tpaduka QyHKINH;

CBOOOJHO OINEpPUpPOBATHh TMOHATHEM: (YHKLHMSA, HENpEpbIBHAs Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJIsSI pElICHUs 3a/1ay;

CBOOOJHO OMEpPUPOBATH TMOHATUAMM. TIEpBasi W BTOpas MPOU3BOJHBIC
byHKUMH, KacatenbHas K rpaduKy QyHKINY,

BBIYKCIIATH MIPOU3BOJIHBIE CYMMBbI, TPOU3BEACHUS, YaCTHOTO M KOMITO3HUIIMH
IBYX (DYHKIIMM, 3HATh POU3BOJIHBIE 3JIEMEHTAPHBIX () YHKIIUNA;

UCIOJIb30BaTh T€OMETPUUYECKUN U (U3HUECKUN CMBICT MPOU3BOJHOM IS
pelIeHus 3a1a4.

MHoxecTBAa M JIOTMKA!

CBOOOJHO  OINEpPUPOBATH  MOHATUSIMHU:  MHOXKECTBO, OIEpaluu  Haj
MHOKECTBaMH;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN arnmapart AJisi OMUCAHUS peaTbHBIX
MPOLIECCOB U SIBICHUH, IPU PEIICHUH 3a]a4 U3 JPYTUX y4eOHBIX IPEIMETOB;

CBOOOJTHO ONEPUPOBATH MOHSATUAMHM. OIpPEACICHHE, TEOpeMa, ypaBHEHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOTO OOBEKTA, 10KA3aTENbCTBO, PABHOCHIIbHbBIE
yYpaBHEHHs 1 HEPABEHCTBA.

K xonmy o6Oyuenuss Bll kiacce oOydYaromuiicsi MOJYYHUT CIEIYIOIINE
MpeIMETHBIE PE3yJIbTAaThl MO OTACJIbHBIM TeMaM pabodeil mporpaMMbl y4yeOHOTO
Kypca «Anre0pa 1 Hadajla MaTEMaTUYECKOTO aHaTN3a»:

Yucaa v BHIYUCICHUA:

CBOOOJHO OMepUpoBaTh TMOHATUAMM. HATypaJlbHOE M LEJI0€ YHCIO,
MHO)KECTBA HATypPaJbHBIX M IEJNbIX YHUCEN, MCIOJb30BaTh MPHU3HAKHU JECIMMOCTHU
uensix yucen, HOJ u HOK natypanbHbIx uncen 1S perieHus 3aiad, TpUMEHSITh
anroput™m EBKinaa;

CBOOOJTHO OMEpUpPOBAaTh TMOHSATHEM OCTaTKa IO MOJIYJIO, 3aluChIBaTh
HaATypaJbHbIC YUCIA B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHUS,

CBOOOJTHO OINEpUPOBAaTh MOHATUSMU. KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMIIJIEKCHBIX YHUCEN, MPEJCTaBIATh KOMIUIEKCHBIE UYHCIa B alreOpanyeckoud u
TPUTOHOMETPUUYECKON (OpMe, BBINOJIHATH apU(PMETHUECKUE Olepaluyi ¢ HUIMHU U
M300paXkaTh HA KOOPJUHATHOM TIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



CBOOOJIHO ONEpUpOBaTh MOHATUSIMHU. HUpPALMOHAJIbHBIC, IMOKa3aTelIbHbIE U
gorapuMUYECKUe HEPABEHCTBA, HAXOJUTh MX PELIEHUS C  [OMOIIbIO
PaBHOCWJIbHBIX MEPEXOJIOB;

OCYHIECTBJISITH OTOOp KOpHEW TpHU PEIIEHUHU TPUTOHOMETPUUYECKOTO
ypaBHEHMUS,

CBOOOJHO OIEpUPOBATh MOHSATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
NpPUMEHATh  HeoOXoauMmble  (OPMYJbl ISl  pPELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYIMHOCTb YPaBHEHUH U
HEPaBEHCTB, PABHOCUJILHBIE CUCTEMBbl U CUCTEMBI-CIEACTBUS, HAXOIUTh pEIICHUS
CUCTEMBI U COBOKYIHOCTEN pallMOHAJIbHBIX, UPPALMOHAIBHBIX, TTOKA3aTEIbHbBIX U
Jorapu(pMUYECKUX YPABHEHUHN U HEPABEHCTB;

pemarhb paloHalbHbIE, UppaloOHANIbHBIE, MOKa3aTebHbIE,
gorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPaBEHCTBA,
coJieprKaliie MOAYJIH U IapaMeTphl;

MPUMEHSTH rpaduyecKre METObI JJIsl PEIIeHUs] YpaBHEHUI 1 HEPaBEHCTB, a
TaKKe 3aa4 C apaMeTpaMy,;

MOJICJIMPOBAaTh peajbHblE CHUTyallMd Ha s3bIKE anreOpbl, COCTaBIATh
BBIDAKEHUS, YPABHEHUS, HEPABEHCTBA W HUX CHCTEMbl IO YCJIOBHUIO 3aJlayH,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJEIM C MHCIIOJIIB30BAHMEM ammapara anreOpsl,
MHTEPIPETUPOBATH MOJYUYECHHBIN pe3yJIbTar.

DYyHKIUHN U TPAPUKU:

CTpOUTh TpaduKU KOMIIO3UIMK (QYHKIUHA C MOMOIIBIO 3JIEMEHTapHOIrO
MCCJIEIOBAHUS U CBOWCTB KOMIO3UIIUU ABYX () YHKIIUNA;

CTPOUTh TE€OMETpUYECKHEe 00pa3bl ypaBHEHUH U  HEPABEHCTB Ha
KOOPJMHATHOM IJIOCKOCTH;

CBOOOJHO  OMEpPUPOBATH MOHATHAMHU: TpapUKUd TPUTOHOMETPUUECKUX
byHKIHIH,

NPUMEHATh (YHKIUU I MOJETUPOBAHUS M HCCIENOBAHUS PEATbHBIX
IIPOLIECCOB.

Hauyana maTeMaTH4ecKoOro aHajau3a:

MCIIOJIb30BaTh NMPOU3BOAHYIO JIJIS MCCIEA0BaHUS (PYHKIIMM HAa MOHOTOHHOCTD
U DKCTPEMYMBI;

HaXOJUTh HanOOJIbIlIee U HAMMEHbIIIee 3HAUCHHs] (DYHKIIMKM HEMPEPHIBHON Ha
OTpE3KE;

UCIIOJIb30BaTh MPOU3BOAHYIO [UJIsl HAaXOXKJEHUS HAWIYYIIETrO pEIIeHHs B
NPUKJIAJAHBIX, B TOM YHCIE COLUUAIbHO-3KOHOMUYECKUX, 3ajayax, I
OINIPENETICHUsI CKOPOCTH U YCKOpPEHHMs Ipolecca, 3aJaHHOro (GopMmysaol wWiu
rpadukom;



CBOOOJHO  OMEpUpOBaTh TMOHATUSIMH. TEpBOOOpa3Hasi, ONpeaeaEHHBIHI
WHTErpaj, HAaXOJWUTh IEpPBOOOpA3HbIE AIIEMEHTAPHBIX (DYHKIUN U BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitonuia,

HAXOJUTh TUIOMIAIM TIOCKUX GUTYP U OOBEMBI TEJl C TOMOIIBIO UHTErpana;

UMETh TMpEACTaBICHUE O MaTeMaTHYeCKOM MOJCIMPOBAHUU Ha IpUMEpPE
cocTaBiieHus TudPepeHInaTIbHbIX YpaBHEHUH;

pemarh NpUKIaJHbIE 33/Jaud, B TOM YHCIE COLMAIbHO-2KOHOMHYECKOrO U
($u3MYECKOro XapakTepa, CpeCcTBaMU MaTEMAaTHYECKOIO aHAIN3a.
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10 KJIACC

N

~

HaumeHnoBaHue
pa3aenoB u
TeMIPOrpaMMbI

KounuecTBo4yacos

B Konrtpounb IIpakTHye
ce | HblepaboT ckuepadoT
ro | bl bl

Jaextponnbie (HudpoBbie) 00pa3oBaTeIbHBIEPECYPCHI

MHOXeCTBO
JIEUCTBUTEIIBHBIX
YHCEIL.
MHOTOYJICHBI.
PannoHanbHbIe
YpaBHEHUS U
HEpaBEHCTBA.
CHUCTEMBUTHHENH
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IHOYPOYHOE NINTIAHUPOBAHUE

10 KJIACC
Ne KoaunvecTBOoYacoB
Jdaransy JJiekTpoHHbIenH(ppOoBLICOGPA3OBA
n Temaypoka Be Konrpoabubie | IIpakTnyecku
YeHHust TeJIbHbIEpecypChl
/ ero | pa6oThI epaGoThI
n
1 MHo3ecTBO, onepanuy Haj 1
MHOY>KECTBAMH U MX CBOMCTBa
2 JMuarpammeiditiepa-Bexna 1
IIpumeneHne TeopeTuKo-
3 MHO’KECTBEHHOI'O ammapara JUist 1
peueHus 3anay
PannonanbHbIe ynca.
4 OOBIKHOBEHHBIE U JECATHYHEIE 1
JpoOu, NpOLEHTHI, OECKOHEYHbIE
nepuoyeckue qpoou
PanumonanbHbie ynca.
5 OOBIKHOBEHHBIE U JECITHYHEIE 1
IpoOu, NpOLEHThI, OECKOHEYHbIE
MEPUOIHUECKUE TPOOH
6 IIpumenenue 1poOeit 1 MPOLIEHTOB 1
JUIsl peILICHUs] TPUKIIAHBIX 33/1a4
7 IIpumenenue 1poOeii U MPOLIEHTOB 1
JUIsl peILICHUs] TPUKIIAIHBIX 33/1a4
8 JleficTBUTEIBHBIC YK CIIA. 1
PanuoHanbHbIe 1




UppalfMOHaJIbHBIC YHClia

Apudmerndeckue orneparyu ¢
JefICTBUTENbHBIMH YHCIIAMH

10

Monynb 1eHCTBUTEIBHOTO YUCHIA U
€ro CBOMCTBa

11

IIpubn>xéHHBIE BHIYMCIICHUS,
MpaBUIIa OKPYIJICHHS, IPUKUIIKA U
OLIEHKa pe3yJbTaTa BEIYMCICHUH

12

OCHOBHBIE METOIbI PELLICHUS
LIeJIBIX U IPOOHO-pallMOHAIBHBIX
YpaBHEHUI U HEPABEHCTB

13

OCHOBHBIE METO/bI PELICHUS
LIeIBIX U IPOOHO-PaLlMOHATIBHBIX
ypaBHEHUI U HEPAaBEHCTB

14

OCHOBHBIEC METO/IbI PEIICHUS
LEeNBIX U IpOOHO-PAIHOHATBHBIX
YpaBHEHUI 1 HEPABCHCTB

15

MHorou4jieHbl OT OJHOU
TepeMeHHOM. Jlenenue
MHOTOYJIEHa Ha MHOTOUJIEH C
octatkoM. Teopemabesy

16

MHOTOYJIEHBI C LeIbIMH
koaddurrentamu. Teopema Buera

17

PemennecucreMiaHeHbIXypaBHE
HUH

18

PemennecucreMiaHeHbIXypaBHE
HUH

19

Martpuna cucteMsl JINHEHHBIX




ypaBHeHHA. OnpeaenuTens
MaTPHIIBI 2X2, ero
TEOMETPHUYECKUIT CMBICI K
CBOICTBA; BEIYHCIICHUE €TO
3HAUCHUS

20

OmnpenenuTenb MaTpULbl 2X2, ero
TEOMETPUYECKUIN CMBICIT K
CBOWCTBA; BEIYHCIICHUE €TO
3HAYEHUS

21

IIpumenenue onpeaenuTens s
peLIeHUs] CUCTEMBI JINHEHHBIX
YpaBHEHHI

22

Pemiennie npuknagHbIX 3a1a4 ¢
TIOMOIIbIO CUCTEMBI JIMHEHHBIX
YpaBHEHHI

23

Pemmenue npukiTa HbIX 33124 C
TIOMOIIBIO CHCTEMBI JINHEHHBIX
YpaBHEHHI

24

KonrtponpsHas padoTta:
"ParmonanbsHbIe ypaBHEHHS U
HEPaBEHCTBA.
CHUCTEeMbUIMHEHHBIXYPaBHEHHI

25

DyHKIYS, CIIOCOOBI 3a1aHus
¢ynkun. B3anMHo oOpaTHbIE
¢ynkun. KomnosuimsayHkmii

26

I'padux pyHKINH. DIeMEHTapHBIC
npeoOpa3oBaHus rpaduKoB

GbyHKIHI




27

OoacTh ONpeneIeHus U
MHO’KECTBO 3HAUCHUH QyHKINH.
Hynu ¢ynkiun. [Ipomexyrku
3HAK MOCTOSTHCTBA

28

Yé&rHble 1 HEYETHBIC QYHKIIUH.
[epuommueckue GpyHKIHN.
IIpoMeKyTKHMOHOTOHHOCTH()YHKIT
uu

29

MaKkCUMyMbI 1 MUHUMYMBI
¢ynkun. Haunbomnbiee u
HaVMCEHbIIIee 3HaYeHNE QYHKIIUH
Ha MPOMEXKYTKE

30

Jluneitnas, kBagpaTuuHas u
IpoOHO-JIMHEIHAsS QYyHKIHN

31

DeMeHTapHOE HCCICOBaHIE H
MOCTPOCHHE TPAPHUKOB ITHX

byHKIHIA

32

DreMeHTapHOE HCCIeOBaHIE H
MOCTPOCHHE TPAPUKOB ITHX

GbyHKIHI

33

CTeneHp ¢ ebIM TI0Ka3aTelieM.
Bbunom Herotona

34

CreneHs ¢ HelIbIM I0Ka3aTelIeM.
Bunom Herotona

35

CrenenHast QyHKIHSA ¢
HaTypaJbHBIM ¥ LM
nokaszateneM. E€cBoiicTBa i
rpaduk




36

Kontponbhas pabora: "CreneHHas
¢yukus. E€ cBoiictBa u rpaduk”

37

38

ApudMeTHIecKHii KOPEHb
HATypaJIbHOI CTEIEHH U ero
CBOIICTBa
ApudMeTHYeCKHii KOPEHb
HaTypaJIbHO CTEIIEHH U €r0
CBOMCTBa

39

IpeoOpa3zoBaHus YHCIOBBIX
BBIPaXKCHHH, COJICPIKALMX CTEIICHH
1 KOpHH

40

IpeoOpa3zoBaHus YHCIOBBIX
BEIPaXKCHHH, COICPIKALINX CTCIICHH
W KOPHH

41

ITpeo6pa3zoBaHus YUCIOBBIX
BBIPAKCHHIT, COAEPIKAIINX CTETICHH
1 KOPHH

42

43

VpparoHanbHble ypaBHEHUS.
OCHOBHBIE METO/IBI PEIICHHS
HppaLHOHAIBHEIX YpaBHEHHUI
VpparoHanbHbIe ypaBHEHUS.
OCHOBHBIE METO/IBI PEIICHHS
HppaIOHATBHEIX YpaBHEHHUI

44

HppauroHanbHbIe ypaBHEHHS.
OCHOBHBIE METO/IbI PELICHUS
HPPALMOHABHBIX YPaBHEHUH

45

PaBHOCHIIEHBIE nepexoanl B
PCIICHNH UppallMOHAJIbHBIX




YpaBHEHHI

46

PaBHOCHIIBHBIE TIEPEXO/IbI B
pELIeHHU UPPAIOHATBHBIX
ypaBHEHHH

47

PaBHOCHIIBHBIE TIEPEXOJIbI B
pEIIeHHN UPPaIOHATBHBIX
ypaBHEHHH

48

PaBHOCMIIBHBIE TIEPEXO0JIbI B
pEIIeHHN UPPAIOHATBHBIX
ypaBHEHHH

49

CgoiicTBa u rpaduk KOpHs N-0i
CTEIEHH Kak (GYHKIMH 0OpaTHOU
CTETICHH C HaTypaIbHBIM
ToKa3aTesieM

50

CgoiicTBa u rpaduK KOpHs N-0i
CTeMNeHU Kak GyHKIUH 00paTHOM
CTEIIEHH C HaTypaJIbHBIM
MoKa3aresieM

51

Kontponbhas pabota: "CoiicTBa U
rpaK KOpHs N-0if CTENeHN.
HWppaunonansHbieypaBHeHHS "

52

CrereHs ¢ PpalrOHaJIbHBIM
MoKa3aTelieM U e€ CBOMCTBa

53

CrereHs ¢ palroOHaJIbHBIM
MoKa3aTelieM U e€ CBOMCTBa

54

CremneHs ¢ pauuoHaJIbHBIM
ToKa3aTelieM U e€ CBOMCTBa

55

Iloxa3zarenbHas GpyHKUUS, €€




CBO¥CTBa M TpaduK

Hcnonb3oBanue rpaduka GyHKIHNA

56 JUISL peLICHUsI ypaBHEeHHMIt

57 Hcnonb3oBanue rpaduka GyHKIHHA
JUIsL peLIeHUsI ypaBHEeHHUIt
IMoka3aTenbHBIC YpaBHEHHUSI.

58 OCHOBHBIE METOIBI PEIICHUS
TOKa3aTeNbHBIX yPaBHEHHI
Iloka3arenbHble ypaBHEHHUS.

59 OCHOBHBIE METOIbI PELLICHUS
MOKa3aTeNIbHBIX YpPaBHEHHI
Iloka3arenbHble ypaBHEHHUS.

60 OCHOBHBIEC METO/IbI PELICHUS
TOKa3aTeNIbHBIX YPaBHEHHI
KonrposnbHas paboTta:

61 "[lokazaTenbHas GpyHKLUS.
Iloka3arenbHble ypaBHEeHHS"

62 Jlorapudmumncia.
CaoiicTBanorapudma

63 Jlorapucpmuncna.
CaolicTBanorapupma

64 Jlorapugpmuucna.
CaolicTBanorapupma

65 Jecsitnunble U
HaTYpaJIbHbIENOTapH (MBI

66 [Hecsatuunslie u
HaTypaJbHbIETOTapH (MBI

67 IIpeo6pazoBaHKEBBIpAXKEHHH,




COepIKAIIUXIIOTapH (MBI

68

IIpeoOpazoBaHueBbIpaXKEHUH,
CoZiepIKaIUXIOrapuGMbI

69

Ipeo6pazoBaHKEBBIPAKCHHH,
COZiepIKAIUXIOrapUPMBbI

70

Jlorapudmudeckas GpyHKIHs, e
CBOJCTBA H rpaduk

71

Jlorapupmuueckas GpyHkuus, eé
CBOWCTBa U rpaduk

72

Hcnonb3zoBanue rpaduka GpyHkuun
JUIsl peLlICHUs] ypaBHEHUI

73

Hcnons3oBanue rpaduxa GyHKIHN
JUISL peLICHUsI ypaBHEHHMIt

74

Jlorapupmuyeckue ypaBHEHHUS.
OCHOBHBIE METOIbI PEILICHUS
norapu()MUUECKUX ypaBHEHUH

75

Jlorapupmuyeckue ypaBHEHHUS.
OCHOBHBIE METO/IbI PELICHUS
norapu(MuUIecKUX ypaBHEHUH

76

Jlorapumudeckue ypaBHEHUSL.
OCHOBHBIE METO/bI PELICHUS
J0rapu(GpMHYECKUX ypaBHCHHN

7

PaBHOCHIIBHBIC TIEPEXO/IBI B
peleHnu JorapuhpMUIeCcKux
ypaBHEHUI

78

PaBHOCHIIBHBIE IEPEXO/IBI B
peleHnn J0rapuGMUIECKUX
ypaBHEHHH




79

KonrpospHas pabora:
"Jlorapupmudeckasi GpyHKIHS.
Jlorapupmuyeckue ypaBHeHHs "

80

81

CI/IHyC, KOCHHYC, TAHI'€HC U
KOTAaHT'€HC YU CJIOBOI'O apryMeHTa
CI/IHyC, KOCHHYC, TAHI'€HC U
KOTAHI'€HC YHCJI0OBOTO apryMEeHTa

82

ApKCHHYC, apKKOCHHYC 1
ApKTaHTeHC YUCIIOBOTO apryMEeHTa

83

ApKCHHYC, apKKOCHHYC U
apKTaHTeHC YUCIIOBOTO apryMeHTa

84

Tpuronomerpuueckas
OKPYXKHOCTb, OIIpeJcIeHHE
TPUTOHOMETPHYECKUX (YHKIMIT
YHCJIOBOTO apryMEeHTa

85

Tpuronomerpuueckas
OKPY)XHOCTb, OIIpeJIeIeHHe
TPUTOHOMETPHYECKUX (YHKIMIT
YHCIIOBOTO apryMeHTa

86

OcHoOBHBIETpHTOHOMETpHYecknedo
PMYITBI

87

OCHOBHBIETPHUTOHOMETpUICCKUE(O
PMYJIBI

88

OCHOBHBIETPUTOHOMETpHUYECKUEPO
PMyIBL

89

OCHOBHBIETPUTOHOMETpHUYECKUEDO
PMyIIBL

90

IIpeo6pazoBaHHETPUTOHOMETPUYEC




KUXBBIpa)XKEHUH

ITpeo6pa3oBaHUETPUTOHOMETPHYEC

o KUXBBIpa)KCHUI

92 ITpeo6pa3oBaHUETPUTOHOMETPHYEC
KHUXBbIpO)KEHHH

93 ITpeo6pa3zoBaHNETPUTOHOMETPHYEC
KUXBBIpOXKCHUH

94 PemenneTpuronoMeTpu4eCcKuxypa
BHEHHUH

95 PemenneTpuronoMeTpu4eCcKuxypa
BHEHHUH

9% PemenneTpuroHoMeTpUIECKUXypa
BHEHHUH

97 PemenneTpuroHoMeTpUIECKUXypa
BHEHHUH

98 PemeHneTpuroHoMeTpUIECKUXypa
BHEHHUI

99 PemenneTpuroHoMeTpHIECKUXypa
BHEHHUH

10 | PemeHneTpuroHOMeTpHUUYECKHXYpa

0 BHCHHIA
KontponsHas paboTa:

10 "TpuroHoMeTpu4ecKre

1 BBIPKEHHS U
TPUTOHOMETPHYECKHE YPABHCHUS "

10 INocnenoBarensHOCTH, cnoco6f1

2 3aaHus TI0CIIEI0BATEILHOCTEH.

MeToa MaTeMaTHYECKOM




HMHAYKIAU

MoHOTOHHBIE 1 OrpaHU4€HHBIC

;0 [ocne0BaTeNIbHOCTH. McTopus
aHaJIN3a 6ECKOHEYHO MaJIbIX

10

4 Apu(MeTHIECKasIPOrPECCUsT

10

5 I'eomerpuueckasmporpeccus

10 | BeckOHEYHOYOBIBAIOIIASTCOMETPH

6 YECKasATPOTrPeccust

10 | Cymma GeckoHEYHO yObIBafOLICH

7 reoMeTPUYECKOil Iporpeccun

10 JIMHENHBIA U SKCITOHEHIIHAIbHBIA

8 poct. Yucno e. ®opmyna clnoxKHbIX
MIPOLICHTOB

10 JIMHEeHbIA ¥ SKCIIOHEHIUAIbHBIH

9 poct. Hucno e. Popmyia Cl0KHBIX
MIPOLIEHTOB

1 Hcnonb3oBaHue MpOrpeccuu st

0 pelIeHys peanbHbIX 3a1a4
MIPUKJIAHOTO XapaKTepa

1 KontposnbHas paboTta:

1 "Tlociie10BaTENbHOCTH U
nporpeccun”

11 HenpepsiBHble QpyHKIMH U X

2 CBO¥iCTBa

11 Touxa pa3pbiBa. ACUMITOTHI

3 rpaduKoB GyHKINH




11

CBoiicTBa QyHKIMI HEMTPEPHIBHBIX

4 Ha OTpe3Ke

11 ColicTBa QYHKLMN HEIPEPBIBHBIX

5 Ha OTpe3Ke

11 Merton MHTEpBAIOB AJIsl PELIEeHUs

6 HEepaBEHCTB

11 MeTo HHTEPBAJIOB ISl PEHICHUS

7 HEPaBEHCTB

11 Metox HHTEpPBAIOB AJIsI PELICHUS

8 HEpaBEHCTB

1 IIpumeneHue cBoiicTB

9 HETPePbIBHBIX (YHKUUI U1
peleHus 3aaa4

12 IIpumeHeHue cBOMCTB

0 HETIPePbIBHBIX (YHKIMI UL
peleHus 3a1a4y

12 | TIlepBas u BTOpast MPOM3BO/IHBIE

1 GbyHKUIUH

12 Omnpenenenue, 5

2 reOMeTPUYECKUICMBICTIIIPOU3BOIH
oit

12 Omnpenenenue,

3 (hU3NUECKUHCMBICIIIPOU3BO IHOM

12 | VYpaBHeHHE KacaTeIbHON K

4 rpaduky GpyHKIHU

12 ‘YpaBHEHHUE KacaTelnbHOM K

5 rpaduxy QyHKIUU

12 IIpousBonHbIe3IEMEHTapHBIXPYHK




6 Ui

12 | IIpousBoxHbIEdNEMEHTAPHBIX(DYHK

7 UK !

12 IpousBoaHas CyMMBI,

8 MIPOU3BENICHUS], YACTHOTO U 1
KOMITO3UIIUH (DYHKIHI

12 IIpousBoaHas CyMMBI,

9 MPOU3BEICHHUS, YACTHOTO U 1
KOMITO3UIIUH (DYHKITHH

13 IIpousBoanas cymmsl,

0 MPOU3BEICHHUS, YACTHOTO U 1
KOMITO3UIIMH (DyHKITHIH

13 | KourponbHaspabdora: 1 1

1 "IMpousBoxnas”

13 IloBTopenue, o6o0LIEHNE,

” CHCTeMaTH3alus 3HAHH: 1
"YpaBHenus"

13 IloBTopenue, 060o6LIEHNE,

3 CHCTeMaTH3aLus 3HAHH: 1
"®OyHkmn"

13

4 HroroBasikoHTposnbHasgpaboTa 1 1

13

5 HrorosasikoHTposbHasgpaboTa 1 1

13 ToBTopenue, 06001ICHH E, 1

6 CHCTEMAaTU3ALASI3HAHUMI

OBUIEE KOJIMYECTBO YACOB I10 136 10

TTPOIT'PAMME




11 KJIACC

Ne KounuecTBoyacos
Temaypoka Jatanzydyenns
n/n Bcero KoHTpOJIbHBIEPatOTHI

1 IIpumeHeHne MPOU3BOIHOMN K HCCIICIOBAHUIO 1 0
(yHKIUH Ha MOHOTOHHOCTD M 9KCTPEMYMBI

2 IIpumeHeHne MPOU3BOIHOMN K HCCIICIOBAHUIO 1 0
(yHKIUH HA MOHOTOHHOCTB M 9KCTPEMYyMBI

3 IIpumeHeHNe MPOU3BOIHOMN K UCCIICTOBAHUIO 1 0
(yHKIUH Ha MOHOTOHHOCTD M 9KCTPEMYMBI

4 IIpumeneHne MpoU3BOIHOMN K UCCIICIOBAHUIO 1 0
(yHKIMI Ha MOHOTOHHOCTD M SKCTPEMYMBI

5 IIpumeneHne MpoU3BOIHOMN K HCCIICIOBAHUIO 1 0
(yHKIUH Ha MOHOTOHHOCTD M 9KCTPEMYMBI

6 IIpumeneHue MpoU3BOIHOMN K UCCIICIOBAHUIO 1 0
(yHKIMI Ha MOHOTOHHOCTD M SKCTPEMYMBI

7 HaxosxeHnne HanOoJbIIero ¥ HAaMMEHBIIETO 1 0
3HAYCHUS HENPEepbIBHON (QYHKIIMY Ha OTpE3Ke

8 Haxosxenne HanOobIIero ¥ HAMMEHBIIETO 1 0
3HAYCHUS HENPEepbIBHON (QYHKIIMHM Ha OTPE3Ke

9 Haxoxxnenue HanOoIIbIIero 1 HAMMEHBILETO 1 0
3HAYCHUS HENPEephIBHON (QYHKIIMYM Ha OTPE3Ke

10 HaxoxaeHne HanGOIIBIIEr0 U HAUMEHBIIETO 1 0
3HAYEHUs! HeNpepbIBHON QYHKIIMH Ha OTpE3Ke

1 HaxoxeHrne HanGOIIBIIEr0 U HAMMEHBIIIETO 1 0
3HAYCHUS HEMPEPBHIBHOM (QYHKIIMU HA OTPE3Ke

12 HaxoxxneHune HanOobIIEero 1 HAMMEHBILETO 1 0

3HAYCHUS HEMPEPBHIBHOM (QYHKIIMU HA OTPE3Ke




HpHMCHeHHC HpOPI3BOZ[HOI>i JUIA HaXOXKIACHUA

13 HAMIY4IIero PenIeHus B MPUKIIaJHBIX 331adax

14 IIpyMeHeHre NPOU3BOAHON JUIS HAXOXKACHUS
HAWJIY4IIero pelIeHus B IPUKIAJHBIX 3a1adax
TIpuMeHeHne TPOU3BOAHON JUISL ONIPEASIeHHs

15 CKOPOCTH M YCKOPEHHSI TIpoLiecca, 3aJaHHOTO
dopmynoii wim rpapukomMm
IIprMeHeHre TPOU3BOAHON JUISI ONIPEASICHHS

16 CKOPOCTH M YCKOPEHHSI TIpoLecca, 3aJaHHOTO
(hopmyioii nik rpadpuKomM

17 KomnosuuuspyHkmii

18 Kommnozuuusdyskimit

19 Komnozuuuspynkuuit

20 T'eomerpuueckue 00pa3bl ypaBHEHHUI Ha
KOOPAMHATHOHN TJIOCKOCTH

21 T'eomerpuueckue 00pa3bl ypaBHEHHUI Ha
KOOPAMHATHOMN IJIOCKOCTH

2 KonrponsHas padota: "UcciaenoBanue GpyHKIuii
MOMOLIbIO TPOU3BOIHON"

23 TlepBooOpasHas,
OCHOBHOECBOMCTBONIEPBOOOPA3HBIX

24 IlepBoOOpa3HbIe SIEMEHTAPHBIX (YHKIIHI.
IIpaBuia HaxOXIEHUS IEPBOOOPA3HBIX

25 IlepBo0Opa3HBIe HIEMEHTAPHBIX QYHKIHH.
IIpaBuia HaxOXIEHUS IEPBOOOPA3HBIX

26 Muterpan. I'eomeTpuueckuiicMbICIMHTEr paia

97 Brrancnenue onpenenéHHOro HHTErpaa no

dhopmyne Herorona-Jleitonuna




Brrauciienne OHpQHCHéHHOI‘O HUHTEIrpaja 1o

28 .
tdhopmyne Herorona-Jleitonumna

29 TIpumeHeHre UHTErpaia s HAXOXKICHUS
IUIOIIaeH MI0CKUX Guryp

30 TIpumeHeHre UHTErpalia Jsl HAXOXKICHUS
00BEMOB T€OMETPUUECKHX Tell

31 TIpumepsiperieHuniianpGepeHIanbEHpIXypaBHeHA I

32 TIpumepsiperieHuniiandGepeHInanbHBIXypaBHEHA I
MaTtemMaTH4ecKoe MOJICITHPOBAHNE PEATBHBIX

33 MPOLIECCOB € MOMOIIBIO AU (epeHIHATEHBIX
YpaBHEHUI

34 KonrponsHas pabota: "TlepBooOpasHast u
uHTerpan”

35 Tpuronomerpudeckue GpyHKINY, UX CBOICTBA U
rpapuku

36 Tpuronomerpudeckue GpyHKINY, UX CBOICTBA U
rpapuku

37 Tpuronomerpudeckne GpyHKINY, NX CBOICTBA U
rpapuku

38 Tpuronomerpudeckne GpyHKINY, UX CBOICTBA U
rpaduku

39 Tpuronomerpudeckre GpyHKINY, UX CBOICTBA U
rpaduku

40 OT160p KOpHEH TPUTOHOMETPHYECKHUX YpaBHEHHH ¢
HOMOIIBIO TPHTOHOMETPUUECKON OKPY>KHOCTH

a1 OT160p KOpHEH TPUTOHOMETPHYECKUX YpaBHEHHI ¢
MOMOIIBIO TPUTOHOMETPUYECKON OKPY)KHOCTH

42 OTOOp KOpHEH TPUTOHOMETPHUUECKUX YPAaBHEHHH C

p KOp P P yp




IIOMOIIBIO TpPII‘OHOMCTpPI‘ICCKOfI OKPYKHOCTHU

OT00p KOpHEil TPUrOHOMETPUYECKHX YPaBHEHUH C

43 HOMOIIBIO TPUTOHOMETPHYECKOH OKPYKHOCTH ! 0

44 PeriennerpuroHoMeTpUUECKUXHEPABEHCTB 1 0

45 PemiennerpuroHoMeTpuuECKUXHEPABEHCTB 1 0

46 PerienneTpuroHoMeTpuUECKUXHEPABEHCTB 1 0

47 PemenneTpuroHoMeTpHYECKUXHEPABEHCTB 1 0
KonrponsHas pabota: "T'paduxu

48 TPUTOHOMETPHUYECKUX (DYHKIHUH. 1 1
TpuroHoMeTpH4eCKUeHEpaBeHCTBA"

49 OCHOBHBIE METO/IbI PELICHUS T0KA3aTEIBHBIX 1 0
HEPaBEHCTB

50 OCHOBHBIE METOJIbI PELICHHUS NT0KA3aTEIBHBIX 1 0
HEPaBEHCTB

51 OCHOBHBIE METO/IbI PELICHHUS NT0KA3aTEIbHBIX 1 0
HEPaBEHCTB

52 OCHOBHBIE METOJIBI PELICHNS NTOKA3aTEIBHBIX 1 0
HEPaBEHCTB

53 OCHOBHBIE METO/IBI PEIICHHS JOTapUPMHIIECCKIX 1 0
HEPaBEHCTB

54 OCHOBHBIE METO/IBI PEIICHHS JIOTapUPMHIIECCKIX 1 0
HEpaBeHCTB

55 OCHOBHBIE METOZIBI PEIICHHS JTOTapUPMIIECKIX 1 0
HEPaBCHCTB

56 OCHOBHBIE METO/IBI PEIICHHS JIOTapUPMIICCKIX 1 0
HEpaBEeHCTB

57 OCHOBHBIE METO/IBI PELICHHUS NPPALMOHATHHBIX 1 0




HCPABCHCTB

OCHOBHEBIE METOIbI peuieHus npparuoHaIbHbIX

58
HEPaBEHCTB

59 OCHOBHbIE METO/Ibl pELIEHUS HPPALIMOHAIBHBIX
HEpaBEHCTB

60 OCHOBHBIE METO/Ibl PELICHUS HPPALIMOHAIBHBIX
HEPaBEHCTB

61 I'padmueckue MeToAbI pelIeHHs UPPALIMOHAIBHBIX
YpaBHEHUI

62 I'paduueckue MeTob! pelIeHHs UPPALMOHAIBHBIX
YpaBHEHUI

63 I'padrueckue MEeTOABI pelIeHHs TOKA3aTeIbHBIX
YpaBHEHUI

64 I'padiueckue METOABI pelIeHHs TOKA3aTEIbHBIX
HEPaBEHCTB

65 I'padiueckue MeToAb! peneHus
norapuGMUIECKUX ypaBHEHUI

66 I'padrraeckue MeToas! penreHus
norapuMuUIecKIX HEPaBEeHCTB

67 I'padraeckue MeToAb! penreHus
norapu(h)MUUECKUX HEPABEHCTB

68 I'padraeckue MEeTOABI pelIeHNs TOKA3aTEIbHBIX U
norapu()MUUECKUX YpaBHEHHUN

69 I'padraeckrie METOABI pelIeHHs TOKA3aTEIBHBIX U
norapuMUIECKUX ypaBHEHHUH

70 I'padrraeckye METOABI pelIeHHs TOKA3aTEIBHBIX U
JorapruPMIYECKIX HEPABCHCTB

71 I'padrueckre METOABI pelIeHHs TOKA3aTEIBHBIX U




JorapuPMIYECKIX HEPABCHCTB

Kontponbhas pabora: "HppauuoHanbHeie,

72 MOKa3aTeJbHbIC U JorapuGMUIecKre 1 1
HepaBeHcTBa"
Komnnexcubie uncna. Anredpanueckas u

73 TpPUrOHOMETpHYEcKast (POPMBI 3aITHCH 1 0
KOMIIIEKCHOTO YHCIIa
Komnnexcusie uncna. Anredpanueckas u

74 TpUrOHOMETpUYecKast (POPMBI 3aITUCH 1 0
KOMIIJIEKCHOTO YHCIIa

75 ApudmeTHdyeckne onepaniuy ¢ KOMIIEKCHBIMU 1 0
YHCITaMH

76 Apudmernueckue onepanuy ¢ KOMIUIEKCHBIMU 1 0
YHCITaMH

77 H300paskeHre KOMILUIEKCHBIX YHCEN Ha 1 0
KOOPJMHATHOI IIIOCKOCTH

78 M300paskeHre KOMILUIEKCHBIX YHCEN Ha 1 0
KOOPJMHATHOI IIOCKOCTH

79 ®opmyna Myaspa. Kopau n-oit crenenu us 1 0
KOMILIEKCHOT'O YHCIIa

80 ®opmyna Myaspa. Kopau n-oii crenenu u3 1 0
KOMITJIEKCHOTO YHCIIa

81 IIpuMeHeHNe KOMIUICKCHBIX YHCET IS PEIICHUS 1 0
(U3UUECKHX U TEOMETPHIECKUX 3a/1ad

82 KonrponsHaspabora: "KomminexcHbleunca™ 1 1

83 Hatypanbuble u nensieuncna 1 0

84 HatypanbHbie u uenbieuncia 1 0

85 IIpuMeHeHne MPU3HAKOB IETMMOCTH LETBIX YHCET 1 0




86 IIpuMeHeHue MPU3HAKOB IEIMMOCTH LEJIbIX YHCET

87 IIpumeHeHue MPU3HAKOB JEIMMOCTH LEIbIX YHUCET:
HOJZ u HOK

88 IIpumeHeHue NPU3HAKOB JEIMMOCTH LEIbIX YHUCET:
HOJZ u HOK

89 IIpumeHeHue MPU3HAKOB JIEIMMOCTH LEIbIX YHCET:
OCTATKH 0 MO0

90 IIpumeHeHNe MPU3HAKOB JEIMMOCTH LEIbIX YHCET:
OCTaTKH IO MO0
IIpumeHeHue NPU3HAKOB JEIMMOCTH LEIbIX YHUCET:

91 anroput™ EBKinza s peleHus 3a1a4 B LEIbIX
quciax

92 Konrtponbhas pabora: "Teopus nensix uncen”

93 CucreMa U COBOKYITHOCTb YPaBHEHHH.
PaBHOCHIIBHBIC CHCTEMBI U CHCTEMBI-CIIEICTBUS

94 CucreMa U COBOKYITHOCTb YPaBHEHHH.
PaBHOCHIIBHBIC CHCTEMBI U CUCTEMBI-CIIEICTBUS

95 OCHOBHBIE METOJIBI PEIIIEHHS CHCTEM U
COBOKYIIHOCTEH pallMOHAIbHBIX YpaBHEHHH

9% OCHOBHBIE METO/IbI PELIIEHHS CUCTEM U
COBOKYIMHOCTEH MppalMOHAIbHbIX YPaBHEHHH

97 OCHOBHBIE METO/IBI PCLIIEHHS CUCTEM U
COBOKYITHOCTEH MOKa3aTeIbHbIX YPaBHEHHI

98 OCHOBHBIE METOJIBI PELIIEHHS CHCTEM H
COBOKYIHOCTE} MOKa3aTeIbHbIX YPaBHEHHUI

99 OCHOBHBIE METOJIBI PELIEHHS CHCTEM H
COBOKYIHOCTEH JIOTapU(MUYECKIX ypaBHEHHH

100 OCHOBHBIE METOJIBI PELIEHHS CUCTEM U




COBOKYIHOCTEH JIOTapU(MUUECKIX YpaBHEHHH

HpI/IMeHeHI/Ie CHUCTEM K PECUICHUIO MAaTEMAaTUICCKUX
3a/la4 " 3a/1a4 U3 pas3jIM4HbIX obOnacreit HayKu 1

1ol peabHO KU3HU, HHTEPIIPETALMS MTOTYYCHHBIX
pe3ynbTaToB
TIpuMeHeHHe CUCTEM K PEIICHUI0 MaTeMaTHYECKUX

102 3a1a4 ¥ 33/1a4 U3 Pa3NIMYHbIX 00JacTeil HayKu U
peabHOI )KU3HU, HHTEPIIPETALMS TOTYYCHHBIX
pe3yIbTaToB
TIpumeHeHHe HepaBeHCTB K PELICHHIO

103 MaTeMaTHYeCKUX 3aa4 1 33/1a4 U3 PasIMYHbIX
00J1acTell HayKu U peabHOM KH3HH,
HMHTEpIpETaNNs HOJIyIeHHBIX Pe3yIbTaTOB
KontposbHas padoTa: "CHcTeMbl palliOHAIBHBIX,

104 HpPpaLMOHATIBHBIX TOKA3aTebHBIX H
sorapu()MUYECKUX ypaBHEHHN"

105 PanyonanbpHbIeypaBHEHHUS ¢ TapaMeTpaMu

106 PannoHanbpHBICHEPaBEHCTBA C TapaMeTpaMu

107 PannoHanbHBIECHCTEMBI C TApAMETPaMu

108 HWppanroHanbHbIe ypaBHEHHS, HEPABEHCTBA C
napaMmeTpamu

109 HppairoHaTbHBIECUCTEMBI C TApaMETPaMH

110 TToka3aTenbHBIC YPaBHEHNUS], HEPABEHCTBA C
napameTpamu

111 ITokazaTenbHBIECHCTEMBI C TapaMeTpaMH

112 JlorapudmMudeckie ypaBHEHHUsI, HEPABEHCTBA C
napamerpamu

113 JlorapudMHYeCKHECUCTEMEI C ITapaMeTpaMu




114

TpuroHOMETpHYECKHEYPaBHEHUS C TapaMeTpaMu

115 TpuroHoMeTpUYeCKHEHEPABEHCTBA C TapaMeTpaMu

116 TpuroHoMeTpUYECKUECHCTEMBI C TapaMeTpaMu
TlocTpoenue u uccnenoBaHue MaTeMaTHYECKUX

117 MoOJIeNIel peallbHbIX CUTyaluil ¢ IOMOILBIO
YpaBHEHUH ¢ TTapaMeTpaMu
TToctpoeHue u UcclieJOBaHNE MATeMaTHYECKUX

118 MOJIeJIel pealIbHBIX CUTYaLUi ¢ TOMOILBIO CUCTEM
YpaBHEHHH ¢ mapamMeTpamMmu
TToctpoenue u ucciieJOBaHNE MATeMaTHYECKUX

119 MoJIeJIel pealIbHbIX CUTYaLUi ¢ TOMOILBIO CUCTEM
YpaBHEHHH ¢ mapameTpamu

120 Kontponbhas padota: "3agauu ¢ mapamerpamu’

121 TloBTropenue, 06001IEHHE, CHCTEMATU3ALHS
3HaHM: "YpaBHEHUS"

122 TloBTropenue, 06001IEHUE, CHCTEMATU3AIHS
3HaHMI: "YpaBHEHUS"

123 IloBTOpenue, 06o0mEHNE, CHCTEMATH3AIHS
3HaHMi: "YpaBHeHus. CucTeMblypaBHEHHN"

124 IloBTOpenue, 06o0mEHNE, CHCTEMATH3AIHS
3HaHuil: "HepaBencraa"

125 IloBTOpenue, obodmEHNE, CHCTEMATH3AIHS
3HaHuil: "HepaBencrra"

126 TloBTOpenue, 0600IICHHE, CHCTEMATH3AIIHS
3HaHuil: "HepaBenctra"

127 TloBTOpenue, 0600IICHHE, CHCTEMATH3AIHS
3Hauuii: "[IponsBonHas u e npuMeHeHUE"

128 TloBTOpenue, 06001ICHHE, CHCTEMATH3AIHS




sHanuii: "TIponsBoHas u e€ npumeHeHue"

129 TloBTOpenue, 0600IICHHE, CHCTEMATH3ALHS 1 0
sHanuil: "[IpousBoaHas u e€ npumeHenue"

130 TloBTOpenue, 0600IICHHE, CHCTEMATH3ALHS 1 0
3Hanuil: "MHTerpan u ero npuMeHenue"

131 TloBTOpenue, 0600IEHHE, CHCTEMATH3AIHS 1 0
3HaHuil: "OyHkuun"

132 HOBTOPC‘I:II/IG, 0606I'IIICHI/IQ, cHCTEMAaTHU3aIus 1 0
3HaHUU: "OyHKIUN

133 HOBTOPC‘I;II/IG, 0606I'IIIBHI/IQ, cHCTeMaTHu3aIus 1 0
3HaHUU: "OyHKIUN

134 HroropasxonTponbHaspadoTa 1

135 HroropasxonTpoabHaspadoTa 1

136 TloBTOpenue, 06001eHUE, CHCTEMATH3ALMSI3HAHUI 1 0

OBIIEE KOJIMYECTBO YACOB II0 ITPOTPAMME 136 10







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

Anrebpa u Hauyana matemaTudeckoro ananusa,l0-11: ba3oBblil u yriyOieHHbIN
ypoBHH. [1I.A. AnumoB, FO.M.Kosirun, M.B.TkaueBa, — M:IIpocsemienue, 2023r.;
METOANYECKHUE MATEPHUAJIBI JJISA YUUTEJISA
AnreOpa 1 Hadana MaTeMaTu4yeckoro ananusa. 11 kiacc. YrimyOneHHBbIH
ypoBeHb. Metoandeckoe nmocooue (E.B. Byiiko, A.I'. Mep3nsik, B.B. TToiouckui,
M.C. Slkup); AkionepHoe o61iecTBo «IM3aarenscTBo «IIpocBerienmne»
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
https://resh.edu.ru/office/user/profile/

https://www.yaklass.ru/

https://ege.sdamgia.ru/
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