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INOACHUTEJIbBHASA 3AIIMCKA

VY4eOHsblil Kypc «Anredpa v Havyajsa MaTeMaTHYECKOTO aHaln3a» SIBJISIETCS OJHUM U3
HamOoJiee 3HAYMMBIX B MPOrpaMMe CPEJHEro 00IIero oopa3oBaHUs, MOCKOJIbKY, C OJHON
CTOPOHBI, OH O0OecreunBaeT MHCTPYMEHTAIbHYIO 0a3y JUisl M3Y4YEHHUS BCEX €CTECTBEHHO-
HAYYHBIX KYPCOB, a C IPyroil CTOPOHBI, POPMUPYET JTOTUYECKOE U A0CTPAKTHOE MBIILJICHUE
oOyJaronuxcsi Ha ypoBHE, HEOOXOAUMOM JJIsi OCBOCHUSI MH(GOPMATUKU, OOIIECTBO3HAHMUS,
UCTOPUH, CJIOBECHOCTH MW JPYruxX AWCHMILIIUH. B pamkax gaHHOro y4yeOHOro Kypca
oOyyJaroniyecsi OBJIAJIEBAIOT YHHMBEPCAJIBHBIM SI3bIKOM COBPEMEHHON HayKH, KOTopas
dbopMyIMpyeT CBOU JOCTHKEHUSI B MaTeMaTuieckon popme.

Y4eOHbIii Kypc anreOpbl ¥ Haual MaTeMaTHYeCKOTO aHaIn3a 3aKJIabIBaeT OCHOBY IS
YCHEIIHOTO OBJIAJICHUSI 3aKOHAMU (PU3WKH, XUMHH, OWOJOrMH, MOHMMaHUS OCHOBHBIX
TEHJEHUUN pa3BUTHUSI SKOHOMHUKHU U OOIIECTBEHHOW KM3HU, MO3BOJIIET OPUEHTUPOBATHCS B
COBPEMEHHBIX U(PPOBBIX U KOMITBIOTEPHBIX TEXHOJIOTHUSAX, YBEPEHHO UCIOIB30BATh UX JIJIS
nanbHennero oOpa3oBaHUsl M B IIOBCEIHEBHOM XH3HU. B TO ke BpeMs oOBlaaeHue
aOCTPAaKTHBIMU M JIOTHYECKH CTPOTMMHM KOHCTPYKUMSMH aiareOpbl U MaTeMaTH4eCKOro
aHalKM3a pa3BUBAET YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTUHHOCTD,
JIOKa3bIBaThb YTBEPKICHHUS C TIOMOIIBI0 MWHIAYKIMM M PACCykIaThb JEIYKTHBHO,
UCIOJIb30BaTh 0000LIEHNE U KOHKPETH3aIUI0, abCTparupoBaHue U aHaJIOTHio, (popMupyer
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xone u3yueHus yueOHOro kKypca «Anredpa M Hadajga MaTe€MAaTHUYECKOTO aHAIU3a»
oOyyJarouecs: moJIy4aroT HOBBIA ONBIT PEIICHMS MPUKIAIHBIX 3a/1a4, CaMOCTOSATEIbHOTO
MOCTPOCHUSI MATEMATUUYECKUX MOJIEIIEH pealIbHbIX CUTYallNil, UHTEPIPETALNH MTOTYYEHHBIX
penIeHuni, 3HaKOMATCS C IPUMEpPaMU MaTeMaTHYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE, HAYKE
U UCKYCCTBE, C BBIIAIOIIMMUCS MaTEMAaTUYECKUMH OTKPBITHSIMHU U UX aBTOPaMH.

VYuebHbIil Kypc 00JajaeT 3HAYUTEIBHBIM BOCIIUTATENIBHBIM MOTEHIIMATIOM, KOTOPBIN
peanu3yeTcs Kak yepe3 y4eOHbId MaTepual, CriocoOCTBYIOMNKA (OPMUPOBAHUIO HAYYHOTO
MHUPOBO33pEHHUs, TaK U depe3 crenuduky ydeOHON [eATeTbHOCTH, TpeOyromei
MPOJOKUTEIPHON KOHUEHTPAlUM BHUMAHHUS, CaMOCTOATEIIBHOCTH, AKKypaTHOCTH H
OTBETCTBEHHOCTH 32 MOJIyYeHHBIN PE3yJIbTaT.

B ocHoBe MeToaMKN 00yueHus anredpe U HayajsaM MaTeMaTHUYeCKOro aHaluMu3a JICHKUT
JeSITeIbHOCTHBIN MPUHIUI 00yUYCHHUS.

B ctpykrype yueOHOro Kypca «Airebpa W Hadalla MaTEeMAaTHYECKOTO aHAIN3a»
BBIJICJICHBI CIEAYIOIINE COIAEPKATEIbHO-METOINYECKHE JIMHUM: «Hucaa U BBIYMCIICHHS,
«Dynkuuu U rpadukuy», «YpaBHEHHs W HepaBeHCTBa», «Hauama maTemaTH4eckoro
aHanu3za», « MHOXeCTBa U JIOTHMKa». Bce OCHOBHBIE coAepKaTeIbHO-METOUYECKUE JTUHUU
U3y4aloTCs Ha MPOTSHKEHUH JIBYX JIET 00yUYEHHs Ha YPOBHE CpelHEro o0uiero oopa3oBanus,
€CTECTBEHHO JOIOJHSSA APyl Jpyra W IIOCTENEHHO HAChIAsCh HOBBIMH TEMaMH U
paznenamu. JlaHHBIM y4yeOHBIH KypC SIBISETCS MHTETPATHUBHBIM, MOCKOJBKY OOBEAUHSET B
cebe coJep)kaHhe HECKOJbKMX MaTeMaTUYeCKUX MAMCIMUIUIMH, TakKuX Kak anreopa,
TPUTOHOMETPHUSI, MATEMATUUYECKUN aHAIU3, TEOPUs] MHOKECTB, MaTeMaTUYeCcKasl JIOTUKA U



npyrue. Ilo mepe Toro kak oOydarouuecs OBJaaeBalOT BcE€ 0Oosiee  MIUPOKUM
MaTEMaTUYECKUM almnapaTroM, y HUX MOCJIeI0BaTeIbHO (POPMHUPYETCS U COBEPIIEHCTBYETCS
YMEHHUE CTPOUTh MAaTEMAaTHUYECKYI0 MOJENIb PEaJbHON CUTyallMu, MPUMEHSTh 3HAHUS,
MOJYYEHHbIE TPU U3YYEHUHM Y4YEOHOTO Kypca, JUIsl PEIICHUS CaMOCTOSITEIIbHO
chopMyTUpPOBaHHOM MaTEeMAaTUYECKON 3a/1a4uH, a 3aTEM UHTEPIPETUPOBATH CBOM OTBET.

CopnepxarenpHO-MeTOAUYECKass JIMHUA «Yucina ¥ BBIYMCICHMS  3aBeplIacT
dbopMHpoOBaHE HABHIKOB MCIOJb30BaHUS JIEUCTBUTENIBHBIX YHCEN, KOTOPOE OBbLIO HAYaTo
Ha YPOBHE OCHOBHOTO 00IIero oopasoBanus. Ha ypoBHE cpemHero oOmiero oopa3oBaHUs
oco0oe¢ BHHMaHHE yAenseTcsl (POPMUPOBAHHUIO HABHIKOB PAIMOHAIBHBIX BBIYUCICHUH,
BKJIIOYAIONIMX B ce0s MCIOJIb30BAaHUE Pa3NUYHBIX (OpPM 3alUCU YMCIa, YMEHUE JIeJaTh
MPUKUJKY, BBITIOJHITH MPUOJIMKEHHBIE BBIYUCIICHUS, OIICHUBATH YMCIIOBBIE BBIPAKEHUS,
paboTath € MaTEMaTUYECKUMHM KOHCTAHTaMH. 3HAKOMbIE OOYyYalolmUMCs MHOXKECTBa
HAaTypaJIbHBIX, UEIbIX, PpPAIMOHATBHBIX W JACHCTBUTENBHBIX YHUCET JIOMOJHSIOTCS
MHO>XECTBOM KOMIUICKCHBIX 4Hcel. B KaxaoM U3 3THUX MHOXKECTB PacCMAaTPUBAIOTCS
CBOMCTBEHHBIE €My CIEIM(PUUECKUE 3a]la4ll U ONEepaliu: JeJIeHue Halelo, OlepupoBaHUE
OCTaTKaMHd Ha MHOXECTBE IIeJIbIX 4YHCEJ, OCOOble CBOWCTBA pAaIlMOHAIBHBIX U
UppallMOHAIBHBIX YHCEN, apu(PMeTHYecKue omeparuy, a Takke HW3BICYCHUE KOPHS
HAaTypaJbHOM  CTEMEHM  Ha  MHOXKECTBE  KOMIUIEKCHBIX  uMcen.  bmaromaps
MOCJIEIOBATEIbHOMY pACIIMPEHUI0 Kpyra HCIOJb3YEMBIX YHCET M 3HAKOMCTBY C
BO3MOXKHOCTSIMH HUX TPUMEHEHHUS Ui pEHICHUs pa3IMyHbIX 3a7ad  (OpMHUPYETCs
MPEACTABICHUE O €AMHCTBE MATEMATHKHA KaK HAyKH U €€ pOoJu B MOCTPOCHHH MOJEIEH
peabHOr0 MUpa, MIUPOKO UCTIONB3YIOTCS 0000IIEHNE U KOHKPETU3AIIHS.

Jlunust «YpaBHEHUSI U HEPABEHCTBA» PEaIU3yeTCs Ha MPOTSKEHUU BCETO OOydYEeHUs
Ha YpPOBHE CpEIHEro oOIIero oOpa3oBaHUs, MOCKOJBKY B KaxjaoM pasjaene [IporpamMmbl
MPENYyCMOTPEHO pelIeHUE COOTBETCTBYIONMX 3amad. B  pesynbrare oOywaromniuecs
OBJIQJICBAIOT PA3JIMYHBIMU METOJAMHU PEIICHUS PAlMOHAIBHBIX, HWPPANUOHATIBHBIX,
MOKa3aTeNbHbIX, JOrapu(PMUYECKUX U TPUTOHOMETPUYECKUX YpPAaBHEHUMN, HEPABEHCTB M
CHUCTEM, a TaKXKe 3aJay, CoJepKallux TmapaMeTpbl. [lodyueHHbIE YMEHHS MIUPOKO
UCIIOJIB3YIOTCSl TIPH UCCIEAOBAaHUU (YHKIIMNA C TIOMOIIBIO MPOU3BOJHOM, TPU pEIICHUU
NPUKIAAHBIX 3a7a4 W 3aJad Ha HaXOXKJICHHWE HauOOJbIIUX W HAWMEHBIIUX 3HAYCHUUN
dbyukiuu. JlaHHas cojaeplkaTesbHas JIMHUS BKIIOYaeT B ceOs Takke (HOpMUpOBaHUE
YMEHUM  BBIMIOJHATHL pacu€rTel 1Mo  QopMmyiaM, MpeoOpa3oBaHUs PalMOHAIBHBIX,
UppaIMOHATBHBIX U TPUTOHOMETPUUYECKUX BBHIPAKEHUHN, a TAK)KE BBIPAKECHUM, COJIEpIKAITUX
cTeneHu W Jorapudmel. brarogaps u3ydeHHIO aireOpandeckoro Marepuaia MpOUCXOIUT
JanbHEHIIee pa3BUTHE AITOPUTMHYECKOTO U aOCTPAKTHOTO MBIILIIEHUS OOYYaroIINXCs,
GbOpMUPYIOTCS HABBIKU JEAYKTUBHBIX PACCyX IEHUN, pabOThl C CUMBOJBHBIMH (popMamu,
MPEACTaBJICHUs] 3aKOHOMEPHOCTEM W 3aBUCHMOCTEM B BHJE PAaBEHCTB W HEPaBEHCTB.
Anrebpa mnpemmaraetr S()QeKTUBHBIE HHCTPYMEHTHI ISl DPEIICHUS TPAKTUYECKUX U
€CTECTBEHHO-HAYUYHbIX 3aJ]1a4, HArJIAJIHO JEMOHCTPUPYET CBOU BO3MOKHOCTH KakK SI3bIKa
HAYKHU.



CopepkarenbHo-MeToanueckas TUHUS «DyHKIUU U TpaUKu» TECHO NeperieTaeTcs
C JpYrMMU JUMHUSMHA Y4YeOHOro Kypca, IOCKOJbKY B KaKOM-TO CMBbICIE 3aJaéT
MOCJICIOBATENPHOCTh M3YYCHHUs Marepuana. M3ydeHune CTeneHHOM, MOKa3aTelIbHOM,
jgorapupMuyeckoil. M TPUTOHOMETPHUUECKUX (YHKIMH, WX CBOHCTB M TpadHKOB,
UCTIONb30BaHue (DYHKIUN JUTsl pelIeHUs 3a/1ad U3 APYTruX Y4eOHbIX MPEAMETOB U peaabHOU
YKU3HU TECHO CBS3aHO KaK C MAaTEMaTUYECKUM aHAJIU30M, TaK U C PEIICHHEM YPAaBHEHUU U
HepaBeHCTB. [Ipu 3ToM OoJbIIOe BHUMaHKE yensieTcs GOpMUPOBAHUIO YMEHUS BbIPAXKaTh
dbopMynaMu 3aBUCUMOCTH MEXIY Pa3IMYHBIMU BEIWYMHAMH, HCCIEAOBATH MOJTYYCHHBIC
byHKIIMKM, CTpouTh MX Tpaduku. MaTepuan 3Toi coaep)KaTeIbHOW JHMHMM HAIEeH Ha
pa3BUTHE YMEHUN U HABBIKOB, MO3BOJISIONINX BBIPAKATH 3aBUCUMOCTH MEK/y BEIIMUMHAMU
B pa3iau4HOM ¢dopme: aHaIMTHYECKOW, rpaduueckoil U cloBecHOM. Ero wusydenue
CIOCOOCTBYET Pa3BUTHUIO AJTOPUTMHUYECKOTO MBIIUICHHUS, CIIOCOOHOCTH K OOOOIIEHHUIO U
KOHKPETHU3ALUH, UCITOJIb30BAHUIO AHAJIOTHH.

ConepxarenpHass auHuA «Hayana  MaremMaTWyeckoro a”anu3a»  MO3BOJSET
CYIIECTBEHHO pACIIMPUTh KPYr KaK MaTeMaTH4YEeCKUX, TaK M MPUKIAJHBIX 3ajad,
JOCTYNHBIX OOYYaroIIMMCsl, TaK KaK y HHUX MOSBJISIETCS BO3MOXHOCTb CTPOUTH TpaduKu
CJIIOKHBIX (PYHKIUH, ONpEeisTh UX HAuOOJbIIME U HAUMEHbIIWE 3HAYEHHUSI, BBIYUCISATH
wiomwaan Guryp u oObEMBI TeJ, HAXOJUTh CKOPOCTH M YCKOpEHHus mpoueccoB. JlanHas
coziepKaTesbHasl JIMHUS OTKPHIBAET HOBBIE BO3MOYKHOCTH TOCTPOEHHUS MAaTEMaTUYECKUX
MOJIEJIEN PEAIBHBIX CUTyallUi, TIO3BOJISIET HAXOAWTh HAWITy4Illee PEIICHUE B MPUKIIAIHBIX,
B TOM YHCIE COLMAIBHO-)KOHOMHYECKHX, 3aJadax. 3HAaKOMCTBO C OCHOBaMH
MaTEMaTUYeCKOro0  aHaju3a CIocOOCTBYeT pa3BUTHIO aOCTPakTHOro, (opmanbHO-
JIOTUYECKOTO W KPEAaTUBHOIO MBIIUICHUS, (POPMUPOBAHUIO YMEHUH PpAaCIO3HABATh
IPOSIBJICHUS 3aKOHOB MaTeMaTUKU B HayKe, TEXHUKE U UcKyccTBe. OOydaromuecs y3HaroT O
BBIIAIOIIMXCSl pE3yNbTaTax, MOTYYSHHBIX B X0/I€ Pa3BUTHS MaTeMaTHKU KaK HaAyKH, U 00 UX
aBTOpAax.

CopnepkarenbHO-MeTOAMYECKass JTUHUSA «MHOXECTBA M JIOTMKa» BKIIOYAET B ceOs
3JIEMEHThl TEOPUHM MHOXKECTB M MATEMaTUYECKOM JIOTMKU. TeopeTHKO-MHOKECTBEHHbBIE
IpEeJICTaBICHNS IPOHU3BIBAIOT BECh KypC IIKOJbHOM MaTEeMAaTUKH U MpEAsaraloT Haubosee
YHUBEPCAIBbHBIN A3BIK, OOBEAUHSIONUN BCE pa3/ieibl MAaTEMAaTUKN U €€ MPUIIOKCHUM, OHU
CBS3BIBAIOT pa3Hble MAaTEMAaTUYECKUE NHUCLUMIUIMHBI U UX MPUIIOKEHHUS] B €AMHOE IIEJIOE.
[TooToMy BaxXHO JaTh  BO3MOXHOCTh  OOydaromiemMycsi TOHMMaTh  TEOPETHUKO-
MHO>KECTBEHHBIN SI3bIK COBPEMEHHOW MaTeMaTUKHU M HUCIOJIb30BaTh €ro JJisi BBIPAXKEHUS
CBOMX MbICHEN. /IpyrumM Ba)KHbIM MPU3HAKOM MATEMAaTHKM KaK HAyKH CIEAyeT NPH3HATh
CBOMCTBEHHYIO €W CTpOrocTb OOOCHOBAaHMN U CIEAOBAaHHE ONpPEAEIEHHBIM MpaBHIIaM
IIOCTPOCHUS JI0KA3aTEJIbCTB. 3HAKOMCTBO C DJJEMEHTAaMHU MaTEMATH4YECKOW JIOTUKHU
CIOCOOCTBYET Pa3BUTHUIO JOTUYECKOTO MBIIUICHUS O0Y4YaroIMUXCs, MO3BOJSET UM CTPOUTh
CBOM DPAcCy)XJI€HUs Ha OCHOBE JIOTUYECKUX MpaBwi, (POPMHPYET HABBIKM KPUTHUYECKOTO
MBIILJICHUS.

B yueOHOM Kypce «AinreOpa M Hadaja MaTeMAaTUYECKOTO aHalW3a» MPUCYTCTBYIOT
OCHOBBl MaTEMaTHYECKOTO MOJEIMPOBAHUS, KOTOpbIE MPHU3BaHbl CIOCOOCTBOBATh



(GhOopMUPOBAHHUIO HABBIKOB MOCTPOCHHS MOJEIIEH pEalIbHBIX CUTYyallui, UCCICIOBAHUS ITHX
MOJIeJIel ¢ TIOMOIIBIO ammapaTa ajreopbl ¥ MaTeMaTUYeCKOro aHalu3a, UHTEPIpETaIuu
MOJIYYEHHBIX pe3ysibTaToB. Takue 3aaHusl BIUIETEHBI B KAXIbIM U3 pa3/eIoB IPOrpaMMBl,
MOCKOJIbKY BEChb MaTepuajd y4eOHOro Kypca IIMPOKO MCHOJIB3YETCS Jig PEIICHUS
NPUKIAIHBIX 3anad. l[lpu pemieHuu peadbHbIX NPAKTHUUYECKUX 3aJad  o0ydaroluecs
pa3BUBAIOT HAOJIOIATEIBHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
WCIIOJIB30BaTh aHAJIOTHI0, 0000IIaTh W KOHKPETHU3UPOBATH IMpoodsiemy. JlesTeabHOCTh 10
(GOpMHPOBAHNUIO HABHIKOB pEIICHUS TPUKIATHBIX 3aJad OpTaHu3yeTcs B Iporiecce
M3YYCHUS BCEX TEM YUEOHOT0 Kypca «Anredpa v Hadaaa MaTeMaTHUeCKOTO aHAIIA3ay.

Ha wu3ydenue ydeOHOro kypca «AjnreOpa W Hadaja MaTeMaTHYECKOTO aHallni3a
oTBoauTCs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11 kimacce — 136 gacoB
(4 yaca B HEJIEIIIO).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Yuciaa v BIYMCICHUA

Panmonaneupie umcina. OOBIKHOBEHHBIE W JCCSATUYHBIE JIPOOH, MPOIICHTHI,
OeckoHeuHble mepuoandeckue apodu. Ilpumenenue npobeit W MPOIEHTOB IS
peleHns NPUKIaAHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACiIeH 3HAHUM U PEaIbHOM KU3HH.

JleiicTBATENBHBIE 4YHMCIA. PalnuoHaJbHBIE W UPpPALMOHAIBHBIE YHCIIA.
ApudpmeTnueckue  onepauMd ¢ JCUCTBUTENbHBIMU  yHclIaMd.  Monyib
JEUCTBUTEILHOTO YHUCIIA U €ro cBoMcTBa. [IpnOnmx€HHbIE BBIYKMCIICHUS, TPABUIIA
OKPYTJIEHUs], IPUKUIKA U OLIEHKA PE3YJIbTAaTa BBIYMCICHHMN.

Crenenp ¢ 1nensiM  nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
NOJXOJAIIEH (POPMBI 3alMCH IEHCTBUTENBHBIX YUCEN JIJIS PEIIEHUS TPAKTUYECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HATYpaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JEUCTBUTEIBHBIM IIOKA3aTEIIEM.

Jlorapugm uyucna. CpoiictBa norapupma. JlecaTnyHble U HaTypajbHBIE
Jorapu(Msl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHTE€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
aPKKOCUHYC M ApKTAaHI'E€HC YMCIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE ypaBHEHMS W ypaBHEHHs-CIeACTBUA. HepaBeHCTBO,
pelIeHrne HEPaBEHCTBA.

OCHOBHBIE METO/Ibl PEIICHUSI LEIbIX U APOOHO-PAllMOHANIBHBIX YpaBHEHUH U
HEPAaBEHCTB. MHOTOYIECHbI OT OJHOW MNEpEeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOrOWwIeH ¢ ocratkoM. Teopema be3y. MHorowiensl ¢  UEJIbBIMU
koapurmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUM, COJIEPXKAIIUX CTENIEHU U KOPHHU.

HppanmonanpHbie YPaBHEHHS. OcCHOBHBIE METOBI peLIeHus
UppaLMOHAIbHBIX YPAaBHEHUM.

[lokazarenbHble ypaBHEHHsS. OCHOBHBIE METOIbI PELICHHS IOKa3aTEIbHBIX

YPaBHEHHUM.

[IpeoOpa3zoBaHue BhIpaXXEHHI, COAEPIKAITUX JTOTAPU(MBI.

Jlorapudmuueckue YpaBHECHHS. OcHOBHBIE METO/IbI peLeHus
Jorapu(pMUUECKUX YpaBHEHHIH.

OcCHOBHBIE TPUTOHOMETPUUECKHUE (bopMyIIbI. ITpeobpa3oBanue

TPUTOHOMETPUUECKHUX BbIpakKeHHH. Pellienne TpuroHoMeTpuuecKux ypaBHEeHU .



Pemienne cucrem JNMHEWHBIX ypaBHEHWM. MarTpuiia CHUCTEMbI JIMHEWMHBIX
ypaBHeHHI. OnpenenuTenb MATpULbl 2X2, €ro TeOMETPUYECKUI CMBICI U
CBOMCTBA, BBIUYMCIICHUE €r0 3HAYEHUS, IPUMEHECHHUE ONMPEACIUTENS IS PEIICHUS
CHUCTEMBI JIMHEMHBIX ypaBHEHUW. PelleHne NpuKIAaIHBIX 3ajlad C IOMOIIbIO
CUCTEMBl JIMHEWHBIX ypaBHEHMU. lccinenoBaHue TMOCTPOGHHOW MOJENU C
MTOMOIUIBIO MATPHI] U ONPEICITUTEIIEH.

[locTpoeHne MaTeMaTUYECKUX MOJENEN pPeanbHOM CUTyallUH C ITOMOUIBIO
YPaBHEHUM W HEPaBEHCTB. lIpuMeHeHHMe ypaBHEHMM M HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH.

DOyHKUMH U TPaPUKH

OyHkius, crnocodbl 3amanus (QyHkiuu. B3auMHO o00paTHble (QYHKIIHH.
Komno3zummss @yukiuii. I'papuk  (yHkmu. DineMmeHTapHble MpeoOpa3oBaHUs
rpapuKoB QyHKIIHIA.

OO6unacTh ompeneneHuss 1 MHOKeCTBO 3HaueHud Gynkumu. Hymu yskium.
[TpoMexyTku 3HaKOnocTOSTHCTBA. YETHBIE M HeuéTHbIe QyHKIUH. [lepuoanueckue
bynkuuu. IIpoMexyTKu MOHOTOHHOCTH (PYHKIIMU. MakCUMyMbl U MUHUMYMBI
dbyukiuu. HanbonbIiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

Jluneiinasi, kBajpaTU4Hasi W JpOOHO-TMHEWHasT (YHKUMU. DJIEMEHTapHOE
UCCJIEJOBaHHUE U TIOCTPOCHUE UX IPaUKOB.

Crenennast QyHKIHS ¢ HATYypaJIbHBIM U IIEJIbIM ToKa3zareneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa M rpapuk KOpHS N-OM CTENEeHM Kak (YHKUUHU OOpaTHOM
CTENIEHU C HATypaJbHBIM [MOKA3aTEJIEM.

[TokazaTenbHass U jorapupmuyeckass (yHKLUHUHU, UX CBOWCTBA M Tpaduku.
Hcnonb3oBanue rpadukoB GyHKIHMA 71 pellIeHUs YpaBHEHUH.

TpuroHomeTpruyeckas OKPYKHOCTb, OIPENEICHUE TPUTOHOMETPUUYECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

OYHKIMOHAIbHBIE 3aBUCMMOCTHM B peaJbHBIX MpoOIeccax M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUSA IIOCJIENOBaTENLHOCTEH. MeTton
MaTeMaTUYECKON MHIYKIWU. MoOHOTOHHBIE U OTrpaHUYECHHbIC
nocyen0BaTeabHOCTH. MCTOpHsT BOSHMKHOBEHUSI MAaTEMAaTHYECKOTO aHajiu3a Kak
aHann3a OECKOHEYHO MaJIbIX.

ApudmeTrnueckas 1 reoMeTpuueckas rnporpeccuu. beckoneuHo yOpiBaromast
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH TeOMETPUYECKON
IIPOIrpPECCUU. JIMHENHBIN U SKCIIOHEHIMAIBHBIN pOCT. Yucno €. Popmyiia CI0KHBIX
npoueHToB. Mcnonb30BaHWE TMPOTPeccUr JUIsl  PELIeHUs pealdbHBbIX —3a/ay
IPUKJIAJHOIO XapaKTepa.



HenpepoiBHble GyHKIMM W UX CcBOMcTBAa. ToukM paspeiBa. ACHUMHOTOTHI
rpadukoB ¢yHkumi. CBolcTBa (QPYHKIMA HEMPEpPhIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB ISl PELICHHS HEpaBEHCTB. l[IprMeHEeHHe CBOWCTB HEMPEPHIBHBIX
byHKIU 1715 perieHus 3a1a4.

[lepBas u BTOpast mpons3BoaHbIE PpyHKITMH. Onpeaenenre, reoOMEeTPUICCKUN 1
(bu3MYecKuil CMBICI TPOU3BOIHON. YpaBHEHUE KacaTeIbHOU K Tpaduky QyHKIUU.

[IpousBoanbie  3nemMeHTapHbIX  (QyHKuud.  [IpousBomHass ~ CyMMBI,
MIPOU3BEICHUS, YACTHOTO U KOMITO3UIINH (DYHKITHH.

MHo:xecTBa M JIOTHKA

MHOx€eCTBO, oOmepaluyu HajJ MHOXKECTBAMU M WX CBOMCTBa. JluarpaMmbl
Oiinepa—Benna. IlpumeHeHHE TEOPETHKO-MHOXECTBEHHOTO —ammapara s
ONMCAaHUSl PEAJbHBIX IIPOLIECCOB M SBJICHUW, INPU PELICHUM 3a4a4 W3 APYTUx
y4€OHBIX MPEAMETOB.

OnpeneneHue, TeopemMa, CBOMCTBO MaTEMaTUYECKOTO OOBEKTA, CIEICTBHUE,
JI0KAa3aTeIbCTBO, PABHOCUIIBHBIE YPABHEHUS.

11 KVIACC

Yucaa v BIYMCICHUA

Harypanbubie u nenbie yucna. [I[pumeHeHne NMpU3HAKOB JIETMMOCTU LIEJIbIX
yycen, HauOonbIuid oO0mui aenutens (mamee — HOJI) m HammeHnbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moaynto, anropurma EBkiuaa A pemeHus
3a/1a4 B LEJIbIX YHUCIIAX.

Kowmrmnekcuble uucia. Anredpanydeckass W TPUTOHOMETpHUYECKass (POPMBI
3aMUCH KOMIUIEKCHOTO 4Hcia. ApudMETHYECKHE OIepaluu C KOMIUIEKCHBIMU
yucnamu. M3o0pakeHre KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOM IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHu U3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCEN IS PEIICHHS (PU3UUECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHMs U HEPABEHCTBA

CucteMa ¥ COBOKYIMHOCTh YpaBHEHHWW U HEPABEHCTB. PaBHOCHUIIbHBIC
CUCTEMBbI U CUCTEMbI-CIIe/ICTBUS. PaBHOCHIIbHBIC HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPHYECKHMX  YPAaBHEHHH C  TMOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PelieHrne TpuroHoMeTpHU4eCKUX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHUS TOKa3aTelIbHBIX U  JOTrapuPpMUUYECKUX
HEPaBEHCTB.

OCHOBHBIEC METO/IbI PEIICHUS UPPALTMOHATHHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpAMOHATBHBIX, TTOKA3aTEeIBHBIX U JOTaPU(PMUYECKUX YPABHCHHM.

YpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C MapAMETPAMHU.



[Ipumenenue  ypaBHEHUMH, CHUCTEM M HEPABEHCTB K  PEILICHUIO
MaTEeMaTUYECKUX 3aJad U 3aJad U3 pa3MyHbIX o0JacTeldl HayKu M peajbHOU
YKWU3HM, HHTEPIPETALMS [IOJTYyYEHHBIX PE3YJIbTATOB.

DOyHKIUHN U TPAPUKH

I'paduk xommoszunmu Qyskumii. ['eomerpuueckue o0pas3bl ypaBHEHUU U
HEPaBEHCTB Ha KOOPAWHATHOM IUIOCKOCTH.

TpuronomeTrpuyeckue GyHKINH, UX CBOMCTBA U IPapUKH.

['padmyeckue MeTOABl pElIeHUsT ypaBHEHUW W HepaBeHCTB. [paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanne rpadukoB (QYHKIMH SIS HWCCICIOBAHUS IPOIECCOB H
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMpPH PEIICHUU 3a7ad U3 JAPYTUX y4eOHBIX
IIPEAMETOB U PEANBHON KU3HMU.

Hayaja MaTeMaTH4eCcKOro aHaJIu3a

[IpumeHeHne mpou3BOAHON K UCCIEIO0BAHUIO (DYHKLIHMI HA MOHOTOHHOCTb H
3KcTpeMyMbl.  HaxoxneHue  HamOonblIero M HAUMEHbBLIEro  3HauY€HUM
HENpepbhIBHON (QYHKIIMHU HAa OTPE3KE.

[IpumeHeHne NpPOU3BOJHOM JUIsl HAXOXKICHUS HAWIYYIIEero pELICHUS B
NPUKIIAIHBIX 3a1adax, Uil ONPEACIICHUS CKOPOCTH M YCKOPEHHMS Ipouecca,
3a1aHHOTO (hOpMYJION UK rpaduKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIE€pBOOOpa3HbIX. I[lepBooOpasHbIe
arieMeHTapHbIX pyHKuui. [IpaBuna HaxoxaeHUS TEPBOOOPa3HBIX.

WNHrerpan. I'eomeTpuuecknii CMBICII VHTETpaIa. Brruncnenue
onpenenéHHoro uHTerpana no popmyne Hetorona-Jleibnua.

[IpumeHeHue uHTErpana s HaXOXACHUS IUIONIaJed IJIOCKUX (QUryp u
00BEMOB T€OMETPUIECKUX TElL.

[Tpumepsl pemenuit auddepeHManbHBIX ypaBHEHUN. MaTtemaTuieckoe
MOJICJIMPOBAHUE pEATbHBIX IMPOLECCOB C MNOMOLIbI0  AuddepeHIrnaIbHbIX
YPaBHEHUM.



INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA VYEBHOI'O KVYPCA
«AJI'EBPA 141 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA YPOBHE CPEJIHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTh IPAKIAHCKON MO3UIIUK 00YYaIOIIErocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIlecTBa,  MPEACTaBICHUE O
MaTeMaTHYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
NpoIEeAyp TPaKIAHCKOro oOIIecTBa (BBIOOPHI, OMPOCHI W JIPYyroe), yMEHHUe
B3aMMO/JICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTAMHU B COOTBETCTBHM C HX
GyHKUIUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOLIJIOMY M HACTOSIIEMY POCCHUUCKOW MaTreMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHHUSIM POCCUHUCKUX MAaTE€MaTUKOB U POCCUMCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJIb30BAaHUE HTUX JOCTIDKCHMM B JPYTUX HAyKax, TEXHOJIOTHSX, chepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOPpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3TMUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUHW HAyKh U JEATENIbHOCThIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAs SCTETHKY MAaTE€MaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXICHUM, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3u4YecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
MHTEpecax 3/10pOBOTo U 0e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 370pPOBBIO (30POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN JAEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  chepaM  TIPOPECCHOHATBHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccur U peanu3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,



FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTU4ecKoMy  OOpa3oBaHUI0O U
caMOOOpa30BaHUI0 Ha TPOTSHKEHWU BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4y MaTeMaTHYCCKON HaIPaBJICHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBTYPhl, TIOHUMAaHUE BIIASHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa dKOJOTHYECKUX POoOJeM, OpUEHTAIIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpYXaIomel Cpefpl, IUIAHWPOBAaHUE ITOCTYIIKOB W OIEHKH WX BO3MOXHBIX
MOCJIEACTBUM JIJISl OKPY>KAIOIEH Cpeibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSA HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTeMaTHYECKOM HayKdh Kak c]epbl 4YeIoBEYECKOM MAeATEeNbHOCTU, JTArnoB €€
pPa3BUTUST W 3HAYMMOCTH IS Pa3BUTHS IUBUIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH ¥ MaTeMaTU4YeCKOM KYJIbTYpOH KakK CpEJACTBOM IO3HAHUS MHUPA,
TOTOBHOCTh OCYILECTBIIATh MPOEKTHYIO U HCCIEIOBATEIbCKYIO JI€ATENbHOCTh
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA

ba3oBble 1ornueckue aAefcTBu:

BBIBJISITh M XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHSTHUN, OTHOIICHUN MEXAy MOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeIeSICHUs TIOHITUHN, YCTaHABIMBATh CYIIECTBEHHBIA MPU3HAK KJIacCU(UKAIUH,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  MPEeOOpPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUS
B (akTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUIX, MpeasiaraTb KPUTEPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JieJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIIOUCHUH 110 aHAJIOTUH;

MIPOBOJAUTH CAMOCTOSITEJILHO JOKA3aTEIhCTBA MATEMATUYECKUX YTBEPKICHUIM
(IpsiMbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTYMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pemieHus y4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€ToM
CaMOCTOATENbHO BBIJIEJIEHHBIX KPUTEPUEB).



Ba3oBnle ucciienoBarejbcKue 1eHCTBUA:

WCIIOJIB30BaTh BOMNPOCHl KAaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCH,  (QPUKCHUPYIONIME  MPOTHUBOpEYUE,  Mpodiiemy,
YCTaHABJIMBAaTh UCKOMOE W JaHHOE, (OPMUPOBATH TUIIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MIPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKoro 00beKTa, IBJICHHUs, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OObEKTaMHU, SBJICHUSMHU, POLECCAMMU;

CaMOCTOATENLHO (OPMYIHPOBATH OOOOIICHUS W BBIBOJBI MO PE3yJIbTaTaM
MPOBENCHHOTO  HAOMIONECHMS, WCCIIECNOBAHUS, OICHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE MPOLECCA, A TAKKE BbIIBUIAThH
MPENOJIOAKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pabora ¢ unpopmaumeii:

BBISIBIIATH Je(UIIMTHI UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U JIJIS PEILLICHUS 3a]1a4u;

BBIOMpATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPHPETHUPOBATh HH(POPMAIUIO PA3TUYHBIX BUJIOB U
dbopm npeacTaBiIeHuUS,

CTPYKTYpPHpPOBaTh MH(POPMAIIUIO, MPEJCTABIATh €€ B pa3IUyHBIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATH HaJIEKHOCTh uHpopMau o CaMOCTOSITEIILHO
c(hopMyJIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBEPCAJbHbIE y4eOHbIEe 1eCTBUS

OOmmenne:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMH OOIIEHHUs, SCHO, TOYHO, IPaMOTHO BBIpaXXKaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX M THCBbMEHHBIX TEKCTax, JaBaTh MOSICHEHWS MO XOJy PEIICHUs 3aJayH,
KOMMEHTUPOBATH MMOJTYUYCHHBIN pe3yJIbTarT;

B X0Ji¢ OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOMl TEMBI,
npoOJjieMbl, pelraeMoil 3ajadyu, BBICKA3bIBaTh WJCH, HAIlCJICHHBIE Ha TOUCK
pEUIeHUs, COIMOCTaBIIATh CBOM CYXACHUS C CYXICHUSAMHU APYTUX YYACTHHKOB
nuasnora, oOHapy>KMBaTh pa3iU4Me M CXOJCTBO TMO3UIIUNA, B KOPPEKTHOU (opme
bopMyIUpOBaThH Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

MIPEACTABIIATh PE3YIbTAThl PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIeOBAHMUSI,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpPATh (opMaT BBICTYIUICHUS € Y4€TOM 3ajaad
MPE3EHTAIlN U 0OCOOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHHBepcaJbHbIe YyueOHbIe NeiCTBUSA



Camoopranusanus:

COCTABJISITH IJIaH, AJITOPUTM PEIICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHus C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4€TOM HOBOM MH(OpMAITUH.

CaMOKOHTPOJIb, SMOLUMOHAJIbHBIH HHTEJJIEKT:

BJIAJ€Th HABBIKAMM  TIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIIAEMBIX JIE€UCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMy CaMOTPOBEPKH, CAMOKOHTPOJS TpoIlecca W pe3yibTaTa perieHUs
MaTeMaTUYECKOHN 3a4a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HMKHYTh TPH PEIICHUU 3aJ]1a4yH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE Pe3yJIbTaTa eI B YCIOBHUAM, OOBSICHITH IPHYNHBI
JOCTIDKCHHSI WU HEIOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAasI 1eSITEJILHOCTD:

MOHUMATh M MCIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIAUBHUIYaIbHOM
paboThl mTpu pemieHnH YYeOHBIX 3adad, NPUHUMATH I€Jdbh COBMECTHOM
JEATEIIbHOCTH, IUIAHUPOBATh OPraHU3AIlMI0 COBMECTHOM pabOoThl, pacrpencisiTh
BUJIbI pabOT, JIOrOBapWBATHCs, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHsl, OOMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W HWHBIC), BBHINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UI€HAMH KOMAaHIbI, OIICHHBATh
KaueCTBO CBOETrO BKJAJa B OOIIMI MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K koniy obyuenuss B 10 kjacce oOydYarOIIMICA TOJYYUT CICAYIOIIHNE
MpeAMETHbIE PEe3ybTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMMmbl Y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHATU3ay:

Yuciaa v BBIYUCICHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: palMOHATBLHOE YHUCJIO0, OCCKOHEYHas
nepuoAnveckas JApoOb, TPOILEHTHI, HPPAIUOHAIBHOEC YHCI0, MHOXECTBa
pALMOHATIBHBIX U ICMCTBUTEIBHBIX YUCEII, MOJIYJIb JEUCTBUTEIHLHOTO YHUCIIA;

OPUMEHSATh JIpOOM W TPOLEHTHI JUIsl PEIICHUS TPHUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEATIbHOM KU3HU;

MPUMEHSTH NMPUOIMKEHHBIE BBIYUCIICHUS, IPABUJIA OKPYTJICHUS, IPUKUIIKY U
OLICHKY PE3yJIbTaTa BHIYMCIICHU;



CBOOOJTHO OMEpHUPOBATH MOHSTHEM: CTENEHb C 1LEJbIM I[OKa3aTeseM,
UCII0JIb30BaTh MOAXOAANIYIO0 (hOPMY 3aIMCU IEUCTBUTEIIBHBIX YUCEIT ISl PEIICHUS
MPAKTUYECKUX 3a/1a4 U MPEJCTABICHUS JaHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: APUPMETUUECKUN KOPEHb HATypaIbHOU
CTEIICHH;

CBOOOJTHO OTNIEPUPOBATH MOHATUEM: CTETICHD C PAIMOHAIBHBIM [TOKa3aTelIeM;

CBOOOJTHO OINEPUPOBATH MOHATUAMM: JIOTapu(PM YwMcHa, AECATHUYHBIE W
HaTypaJIbHbIE JIOTaPU(PMBL;

CBOOOJHO ONEPUPOBATh MOHATUSIMHU: CHHYC, KOCHHYC, TAHI'€HC, KOTAaHI'€HC
YUCIJIOBOTO apTyMEHTa;

OIIEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAHT€HC YUCIOBOIO
apryMeHTa.

YpaBHeHHS U HEPABEHCTBA:

CBOOOJHO OIEPUPOBATH MOHIATHSAMHU: TOXKJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHECHUS U YPABHEHUSI-CIICACTBUS, PABHOCUJIbHBIE HEPABEHCTBA,;

OPUMEHATh Pa3jIMYHbIE METOJAbl PEIICHUS PAlMOHAIBHBIX M JPOOHO-
pallMOHAIIBHBIX YpPaBHEHUM, MPUMEHATH METOJ HWHTEPBAJIOB JUISl PELICHUS
HEPABEHCTB;

CBOOOJHO OINEPUPOBATH MMOHATUAMH: MHOTOYJIEH OT OJHOW NEPEMEHHOM,
MHOTOWIEH C IelbiMi KOd(DUIMeHTaMu, KOPHM MHOTOYJIeHa, MPUMEHATH
JIeJIEHNEe MHOT'OYJIEHA HA MHOTOWIEH C OCTAaTKOM, TeopeMy besy u teopemy Buera
JUISl pELIEHUs 3a/1ay4;

CBOOOJHO ONEPHUPOBATH TMOHATHSMHU: CHCTEMa JIMHEHMHBIX YypaBHEHMIA,
MaTpUla, OMNPEACIUTENIb MaTpUlbl 2 X 2 W €ro TreOMETPUYECKUU CMBICI,
WCIIOJIB30BaTh CBOMCTBA ONpENENuTeNss 2 X 2 g BBIYMCIEHHUS €r0 3Ha4yeHus,
[IPUMEHATh OINPEACIUTENIM JUIsl PELICHHUS CHUCTEMBI JIMHEMHBIX YpaBHEHUU,
MOJEIUPOBATh PEAIBHBIE CUTYAIIMH C MOMOILIBIO CUCTEMbI JJUHEWHBIX YPABHEHUN,
MCCIIE0BATh IOCTPOEHHBIE MOJEIH C IOMOLIBIO MATpUI] U OINpEAEIUTENEH,
VHTEPIPETUPOBATH NIOJYUYECHHBIN PE3YJIbTAT;

WCIIOJIb30BaTh CBOWMCTBA JIEUCTBUM C KOPHAMH Il TNpeoOpa3oBaHMs
BBIPAKCHUM,

BBITNIOJIHATH MPE0OPa30BaHUs YHCIOBBIX BBIPAKEHUH, COJEPIKALIUX CTEHEHH C
palMOHAIBHBIM [TOKA3aTeJIEM;

UCII0JIb30BaTh CBONCTBA norapupmMoB TUIS1 npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKCHHUI;

CBOOOJHO OMNEPUPOBATh MOHATUSIMHU: HUPpPAIMOHAJIbHBIE, MOKa3aTeJbHbIE U
JorapupMUYECKHe YpaBHEHHUS, HAXOAUTh UX PEIICHUS C TOMOUIBI0 PABHOCUIIBHBIX
MIEPEXO0/I0B W OCYIECTBIISAS POBEPKY KOPHEM;



MPUMEHSTh OCHOBHbBIE TPUTOHOMETpUYECKUE (HOPMYIIBI sl MpeoOpa3zoBaHus
TPUTOHOMETPUUECKUX BBHIPAKECHHUI;

CBOOOJTHO OMEPUPOBATH TMOHSATHUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATH HEOOXOoAuMble (GOpPMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUMH;

MOJICJIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDOKEHMS, ypaBHEHMS, HEPAaBEHCTBA IO YCIOBUIO 3a/1aud, MCCIIEI0BATh
MOCTPOEHHBIE MOJICNTU C UCIIOJIb30BAHUEM amapara aireopsi.

DOyHkuuu U rpapuku:

cBOOOHO OMEpPUPOBATh MOHATUAMU: (QPYHKIIHS, CIIOCOOBI 3a1aHusl (QyHKIHUH,
B3aMMHO O0OpaTHble (QYHKIUU, KOMMO3UIUs GYyHKUUNA, Tpaduk QyHKIUH,
BBITIOJIHATDH dJIEMEHTapHbIE MTpeoOpa3oBaHus rpadukoB PyHKITHI;

CBOOOIHO OIEPHPOBATh MOHATUSAMHU: 00JACTh OMPEACICHUS W MHOKECTBO
3HauYeHUN (DYHKIWH, HYJIH (PYHKITUH, TIPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OIMEpUpPOBaTh TMOHATUSMU: UYETHBIE U HEUETHbIE (DYHKIIHH,
nepuonyeckue PyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HauOoJblliee M HauUMEHbIee 3HaueHHe (QYHKIUH Ha
IPOMEXKYTKE;

cBOOOIHO ONEPHPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HAaTypadbHBIM U
HeJabIM TIoKa3zarenieM, Ipaguk CTeneHHOW (YHKIHUUA C HATypalbHBIM U IIEJIBIM
nokasaresieM, rpaduk KOpHsS N-OW CTENeHW Kak (yHKIMH OOpaTHOM CTENEeHH C
HATYpaJIbHBIM ITOKa3aTeleM;

ONEpPUPOBATh TIOHATUSAMU: JMHEWHAs, KBaJpaTUYHas U APOOHO-JTHHEWHas
(bYHKITUH, BBITIONHATH dJIEMEHTAPHOE MCCIIEA0BAHNE U TIOCTPOCHUE UX TPapUKOB;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: TOKa3aTeslbHAs U JorapupMuyecKas
byHKIUHA, UX CBOMCTBA U TpaduKH, HUCIOIH30BaTh MX TpaQUKUA IS PEIICHUS
YPaBHEHMUI;

CBOOOZIHO OMEpUPOBATHh TOHATUSMHU: TPUTOHOMETPUYECKAsT OKPYKHOCTB,
orpesiesieHue TPUTOHOMETPUUECKUX (YHKIMI YMCIOBOTO apryMEHTa;

UCIIONB30BaTh rpaduku (GyHKOUN Ui HMCCIEAOBaHUS IPOLECCOB U
3aBHCHUMOCTEH NpU pelieHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HH, BBIpAXaTh (HOpMyIaMH 3aBUCIMOCTH MEXy BETUIHMHAMU;

Hauajia MaTeMaTH4eCKOro aHaIu3a:

cBOOOIHO ONEpUPOBATh MOHATUSAMU: apudmMeThyeckas U TeoMeTpUuyecKas
nporpeccusi, 06CKOHEYHO yOBIBArOIasi TeOMETpUUeCcKasi MPOTrPeccus, TUHCHHBIA U
OKCMOHEHIIUATBHBIA POCT, (OpMyJia CIOKHBIX MPOIICHTOB, UMETh MPECTABICHUE
O KOHCTaHTE;

UCTIONIb30BaTh MPOTPECCUU IS PEIICHUs pealbHbIX 3a/ad MPUKIATHOTO
XapakTepa;



CBOOOJTHO OIEPUPOBATh MOHITUAMU: MOCJIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHHUSI
MOCJIEA0BATENBHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIEA0BATEIBbHOCTH,
MIOHMMATh OCHOBBI 3apOKJICHHUS MAaTeMaTHYECKOrO0 aHajiu3a KaK aHalu3a
OECKOHEUHO MAaJIbIX;

CBOOOJHO OIEPUPOBATH TMOHATUSIMH: HENPEPHIBHBIC (PYHKIIUH, TOUYKHU
paspbiBa rpaduka QyHKIIUHA, aCUMOTOTHI rpadrka HyHKIUH;

CBOOOJTHO OIEPUPOBATH TMOHATUEM: (YHKIMS, HEMpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUH JJI PEIICHUS 33714,

CBOOO/IHO OIEpUPOBATH TMOHITUSIMH: TIepBasi M BTOpasi MPOU3BOJIHbBIC
byHKIMM, KacaTenbHas K TpaduKy QyHKIIH;

BBIUUCIISITH ITPOM3BOJAHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO U KOMITO3ULIUU
NBYX (DYHKITUH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIB30BaTh TE€OMETPUUECKUNA W (UBUYECKUM CMBICT TPOU3BOJHOM IS
pelIeHus 3a1ay.

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO  ONEpPUPOBATh  TMOHATHSIMHU:  MHOXECTBO,  OMNEpaluy  Haj
MHOYECTBaMU;

MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar Jjisl ONMCAHUS PEATbHBIX
MIPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 JIPYTUX yYeOHBIX IPEAMETOB;

CBOOOJTHO OIEPUPOBATH TMOHATUAMH: OIPEACNICHHe, TEopeMa, ypaBHEHHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, I0KA3aTEIbCTBO, PABHOCUIILHBIC
YPaBHEHHUS U HEPABEHCTRBA.

K koniy obOyuenuss B 11 kJjacce 0OydyarOIIMICAd TOJYYUT CIEAYIOIIHE
MpeAMETHbIE PEe3yIbTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMMmbl Y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYeCKOTr0 aHaTUu3a:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OMNEPUPOBAaTh MOHATUSAMH: HaTypajJbHOE U IEJI0€ YHUCIO,
MHOKECTBA HATYPAJIBbHBIX U ILEIbIX YUCEJ, UCIOJb30BaTh MPU3HAKUA JACITUMOCTH
uenbix yucen, HOJl u HOK HaTypalibHBIX 4Mcen JJjIsl pelIeHHs 3a1a4, IPUMEHSTh
anroput™m EBkinna;

CBOOOJTHO OMEPUPOBATH TMOHSATHEM OCTaTKa MO0 MOJIYJIO, 3alKChIBAThH
HaTypaJIbHbIE YUCJIA B PA3JIMYHBIX O3UIIMOHHBIX CUCTEMAX CUMUCIICHUS,

CBOOOJIHO OINEPUPOBATH MOHITUSMU: KOMIUIEKCHOE YHCJIO U MHOXECTBO
KOMITJIEKCHBIX YHWCEJI, MPEACTABIATh KOMIUICKCHBIE UYMCa B alreOpanyeckod u
TPUTOHOMETPHUUECKON (hOpMe, BBHITIONHATH apu(PMETHIECKUE ONepaIii ¢ HUMHU U
n300pakaTh Ha KOOPJAUHATHOM MJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:



cBOOO/IHO ONEPUPOBATH MOHATUSAMU: HpPPALMOHAIbHBIE, MOKA3aTEJIbHbIE U
jJorapu(pMUUECKUE HEpPABEHCTBA, HAXOAUTb UX PELIEHUS C  IOMOILBIO
PABHOCHJIBHBIX IIEPEXOOB;

OCYIIECTBISATH OTOOp KOpHEW TIpH PEHICHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOO/IHO OIEpUPOBATh MOHITHEM TPUTOHOMETPUUECKOE HEPaBEHCTBO,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUH U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYIHOCTEH pallMOHAIBHBIX, UPPALMOHAIBHBIX, IOKA3aTEIbHbBIX U
Jorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB;

pemarb palrOHAJIbHBIE, VppalMOHAJIbHBIE, ITOKa3aTEeIIbHBIE,
gorapuMUYECKHe W  TPUTOHOMETPUYECKHE YpaBHEHUST W  HEPaBEHCTBA,
coJiepKalle MOAYJIU U apaMeTphl;

IPUMEHATH TpauyecKue METObI JUIsl PEIICHUs] YPaBHEHUI U HEPABEHCTB, a
TAKXK€ 3a/1a4 C apaMeTpaMu;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIPDAQKEHUs, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHIO 3a/1a4H,
UCCIIEIOBaTh IOCTPOCHHBIE MOJEINM C HCIIOJIb30BAHUEM ammapara anreopsl,
VMHTEPHPETUPOBATH NOJYUYECHHBIN PE3yJIbTaT.

DOyHkuuu ¥ rpapuku:

CTpOUTh TpadUKHd KOMMO3MIMU (PYHKIUNA C MOMOIIBIO 3JIEMEHTApPHOIO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX ()YHKIIMIA;

CTPOUTh TIEOMETpUYECKHEe 00pa3bl ypaBHEHHMM W  HEpaBEHCTB Ha
KOOPJAWHATHOU MJIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATHSAMHU: TPaQUKA TPUTOHOMETPHUUECKHUX
yHKUMH;

OPUMEHATh (QYHKIUM Ui MOJECIHUPOBAHMS W HCCIENOBAaHUS pEasbHbIX
IIPOLIECCOB.

Havana maTeMaTH4eCKOro aHaJIm3a:

MCITOJIb30BaTh MPOU3BOHYIO JIJISl UCCIEAOBAaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAUTh HauOOJIbIIee U HAaMEHbIlIee 3HAUeHUs (PYHKIIMM HENPEpPhIBHON Ha
OTpE3Ke;

WCIIOJIB30BaTh MPOU3BOAHYIO JUISI HAXOXKACHUS HAWJIY4Iler0 PELICHUs B
NPUKIAIHBIX, B TOM YHCJIE€ COLUMAJIbHO-JKOHOMHYECKHX, 3aJadax, I
ONpENENeHUs] CKOPOCTH W YCKOPEHHWsS TMpoliecca, 3aJaHHOro (QopMysoNn uiIu
rpaduxom;



CBOOOJTHO  ONEpUPOBATH MOHATHSMHU: IEpBOOOpa3Hasi, ONpeneIEHHBIHI
WHTErpall, HAXOAWTh IEPBOOOpA3HBIC AIEMEHTAPHBIX (DPYHKIMH U BBIYUCIATH
uHTterpai no popmysne Herotona-JIeitonuna;

HAXOJUTh TIOMIAIHN TUIOCKUX (GUTYP U OOBEMBI TEIT C TOMOIILI0 HHTETPAIIA;

MMETh MPEACTABIECHUE O MATEMATUYECKOM MOJCIMPOBAHUM HA IPUMEPE
cocTaBiieHUs U PepeHIINaTbHBIX YPaBHEHUN;

pelarh NPUKIAIHbIE 33aJa4d, B TOM YHCJIE COLMAIbHO-DKOHOMUYECKOTO U
du3nYECKOro XapakTepa, CpeICTBAMU MAaTEMaTUIECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMMbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTte/ibHbIC
padoTshI padoThI pecypenr
MHOXECTBO I€CTBUTEIIbHBIX YHUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U o5 5
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
LEJIbIM IT0Ka3aTeIeM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 18 9
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1
ypaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 18 2
Jlorapudmudeckue ypaBHeHUS
5 Tpuronomerpuyeckue BeIpaXXeHUs U 29 5
ypaBHEHUS
[TocnenoBarenbHOCTH U MPOTPECCUH 9
HenpepsiBabie pynkuuu. [IponszBoanas 20
9 HOBTOPGHHe, 000011IeHHEe, CUCTEMATH3 IS 9
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 12 0




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NPOrpamMmbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 HHTETpAI 12 1
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 16 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 UppanmonansHble, MOKa3aTENbHbBIE U 24 1
norapuMUUecKre HePaBeHCTBA
KomriekcHbie dncia 10
HarypanbHble u nensie yucna 10
CucTeMBbl palroHaTBHBIX, HPPAMUOHATBHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
ypaBHEHUH
8 3amaqn ¢ mapameTpamMmu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 14 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 9 0







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudpoBbie
/i Tema ypoka Beero Konrpoabnsie IIpakruyeckue o6 pazoBaTeIbHBIE
padoThI padoTshI pecypenr
1 [[MHOkeCTBO, onepaluy HajJi MHOKECTBAMHU 1
U UX CBOICTBA
2 Juarpammsbl Diinepa-Benna 1
3 [IpumeHeHne TeoOpeTUKO-MHOKECTBEHHOTO 1
anmapara Jjs peleHus 3a1a4
PaunonaneHble uncna
[TpoueHTHI
beckoHeuHsle neproguyeckue qpoodu
; [Ipumenenue apobeii u IPOLEHTOB IS 1
pelieHus: NpUKIaAHbIX 3a7a4
8 JleficTBUTENBHBIE YKCTIA
9 PannonaneHble ¥ MppalMoOHaIbHbIE YUCIIA
10 Apudmerrueckue onepanum ¢ 1
NeHCTBUTENbHBIMU YUCIIaMU
1 Monynb JEHCTBUTEIBHOIO YUCIIA U €TI0 1
CBOICTBa
12 [Ipukuaka 1 oreHKa pe3yabTaTa BHIYUCICHUS
13 KonTponpHas padora Nel 1
14 OCHOBHBIE METOBI PELLIEHUS LENBIX 1

ypaBHEHUU




OCHOBHBIE METO/IbI PELICHHS TPOOHO

15 paloHaIbHBIX YPAaBHEHHM
MHOro4wieHsl OT OAHON NEPEMEHHOM.

16 Jlenenue MHOro4wieHa Ha MHOTOUJIEH C
OCTaTKOM

17 Teopema besy

18 MHoOro4seHs! ¢ elbMA KO3 QHUIHeHTaMu.
Teopema Buera

19 Pemenne cucreM TMHENHBIX YpaBHEHUN

20 Martpuiia CUCTEMBI JINHEHHBIX ypaBHEHUI

91 Ornpenenurens MaTPUILI 2X2, €ro
F€OMETPUYECKUI CMBICIT U CBOMCTBA

22 Brruncnenme 3HaueHUs ONpPeeTUTENs

93 [IpumeHneHue onpeaenuTens Juisl pelieHns
CUCTEM JIMHENMHBIX YPaBHEHUIN

24 Pemenne npukianHbIX 3aa4 ¢ IOMOIIBIO
CUCTEM JIMHENHBIX YPaBHEHUI

o5 KontponbHas padora Ne2 "MH0kecTBO
JEMCTBUTENBHBIX Ynced. MHOrouneHs"

26 CrniocoOwl 3aanus GpyHkuu. Bzaumuo
obOpatubie GpyHkIMU. KoMmosuwms GyHKITHH.

97 I'paduk yHkuuu. dnemMeHTapHbIC
npeoOpa3oBanus rpadukoB GyHKINN

78 OO6nacTp ornpeieNeHUus] © MHOYKECTBO
3Ha4YeHUH PYHKUIUU

29 Hynu ¢dynxnuu. [IpomexyTku

3HaAKOIIOCTOAHCTBA




UeTHbIE 1 HEYCTHBIC (PYHKITHH.

30
[lepuoanueckue GyHKIUN

31 [TpomexyTKH MOHOTOHHOCTH (DYHKITHH.
MaxkcuMyMbl 1 MUHUMYMBI (DYHKITHH

39 Haubonbiiee u HaMeHbllIee 3HAYCHHE
(GYHKIIUN Ha IPOMEKYTKE
Jlunelinas u KBagpaTU4Has PYHKIUH.

33 DneMEeHTapHOe UCCIeI0OBaHUE U rpapuku
byHKIUH

34 JpoOHo nmHelHas GyHKIHUS. DIIeMEHTapHOE
uccieoBanue u rpaduk GyHKIrmn

35 Crenens ¢ 1enbIM MOKazaTeneMm. bunom
Hprorona

36 CrenenHas QyHKIUS C HaTypaJbHbIM U
LIeJIBIM [TOKa3aTelieM, €€ CBOMCTBA U rpaduk

37 KonTponbnas padora Ne3 "®yHkiuu u
rpaduxu”

38 Apudmernueckuit KOpeHb HaTYpaIbHON
CTEIIEHU U €T0 CBOWCTBA

39 [IpeoOpa3oBaHUs YUCIIOBBIX BbIPAXKEHHUH,
COJIEpIKAIIMX CTENIEHH

40 BriHeceHre MHOXKHMTENS U3-TI0]] 3HAKa KOPHSI

41 BHeceHne MHOXKUTEINA MO/ 3HAK KOPHS

42 Coxkparenue apooeit, coaepikammx
paauKabl

43 IIpeoOpa3oBaHue UPPATUOHATBHBIX
BBIPAKCHUI

44 [ToBTOpenue nmo Teme "ApupmMeTHdecKuii




KOpEHb I1-0i1 creneHu"

Kontponbnas padota Ne4 "Apudmerndeckuii

45 . |
KOpEHb M-0i CTeNeHn

46 HppanmonanbHple ypaBHEHHS

47 OO65acTh TONMyCTUMBIX 3HAYCHHMA
UppaMOHAILHOTO YPaBHEHUS

48 OCHOBHbBIE METO/1bI PEeILICHUS
UppaloOHAIbHBIX YPaBHEHHH

49 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH
UppaloOHAIbHBIX YPaBHEHHH

50 ANTOpUTM peuIeHNs UPPALUOHATIBHBIX
YpaBHEHUU

51 Perienue uppanuoHanbHbIX ypaBHEHUH

52 Pemenne nppaiimoHaNbHBIX YpaBHEHUN
CoiicTBa u rpaduk KOpHS -0l CTENEHH Kak

53 ¢byHKIMN 0OpaTHOM CTENEHH ¢ HAaTypalbHbIM
rokaszaresem

54 IToBTOopenue no teme " MpparmoHaibHble
ypaBHeHus"

55 KonTponbnas padota Ne5 "HppanmonanbHele
ypaBHeHUA"

56 CreneHb ¢ paliMoOHAJILHBIM TIOKA3aTeJIeM U ee
CBOMCTBA

57 IToka3zarenbHast QyHKIMS, €€ CBOMCTBA U
rpaduk

58 Wcnonb3oBanue rpaduka QyHKIUU A5

peuieHus: ypaBHEHMI




59 [Toka3zaTenbHbIE ypaBHEHUS 1

60 OCHOBHBIE METO/Ibl PELLICHHS T0Ka3aTEeIbHBIX 1
YpaBHEHUU

61 [IpuBenenue ob6enx yacTel ypaBHEHHS K 1
OJTHOMY OCHOBaHMIO

62 Briaecenue o011ero MHOKHUTENS 32 CKOOKH 1

63 Mertoa 3aMeHbl IEpEMEHHOH B 1
[OKa3aTeJIbHbIX YPAaBHEHUAX

64 MeTo MoYIeHHOTO ACTICHHS 1

65 KonTponbnas padota Ne6 "[lokazarenpHast 1
¢ynkuus. [TokazarenbHbie ypaBHeHUS"

66 Jlorapudm uuncna. 1

67 CaoiicTBa Jiorapugpma 1

68 JlecsaTHUHBIE JTOTapr(pMbI 1

69 Harypanbabie norapudms 1

70 IIpeoOpa3oBaHue BbIpaXKEHUH, COAECPIKAILINX 1
Jorapupmbl

7 Jlorapudmuueckas QpyHkus, ee cCBOWCTBA U 1
rpaduk

7 Wcnonbs3oBanue rpaduka GyHKIUU A5 1
peleH s ypaBHEHHHA

73 OyHKIIMOHAIBHO IrpauuecKuii MeTo 1
peleHus ypaBHEeHUH

72 Kontponbnas padota No7 1
"Jlorapudmuyeckast GyHkus"

75 JlorapudmMuueckne ypaBHEHH

76 PaBHOCHIIbHBIE TTEPEXOIbI B PEIICHUH




Jorapu(pMHUUECKUX YpaBHEHUN

pelleHre ypaBHEHUH 10 ONpeAeeHUI0

77 1
norapudma

78 Metoa MOTeHIIUPOBAHUS 1

79 Meron BBeE€HUS HOBOM IIEPEMEHHOU 1

80 Merton norapudmMupoBaHus 1

81 [Tepexox kK HOBOMY OCHOBaHHIO 1

82 Pemenue norapudmudeckux ypaBHEHUI 1

83 KonTponbnas padora Ne§ 1
"Jlorapudmuueckue ypaBHeHUs"

84 CuHyc, KOCHHYC YHCIOBOTO apryMEHTa

85 TaHreHc ¥ KOTaHT€HC YMCIIOBOTO apryMeHTa

86 ApKCHHYC, apKKOCHHYC ¥ apKTaHTe€HC 1
YHCIIOBOTO apryMEHTa
Tpuronomerpuueckas OKpy>KHOCTb,

87 OIIpeIENIEHUE TPUTOHOMETPUUECKHUX 1
(GYHKIMN YHCIOBOTO apryMeHTa

88 OCHOBHBIE TPUTOHOMETPUIECKHE TOKIECTBA 1

89 dopmyIbl JBOMHOIO yria 1

90 DopMysIbl TOHWKEHUS CTETIEHH 1

91 @opMyIIbl TOJIOBUHHOTO yTIJIa 1

92 ®opMysbl CyMMBI apTyMEHTOB 1

93 @®opMyITbI CyMMBI apTyMEHTOB 1

94 @®opMyIbl IPOU3BEIECHUS 1

95 [IpeoOpa3oBaHus TPUTOHOMETPUUECKUX 1
BBIPAXEHUH C MOMOIIBI0 (hopMyIT

96 KonrtponsHas padora Ne9 1




"TpUrOHOMETPUUYECKHE BbIPAXKEHUS"

97 Pemenue ypaBHeHUS cosX = a 1

98 Pemenue ypaBHeHus sinX = a 1

99 Pemenue ypaBuenuii tg[ = a u Ctgx = a 1

100 Merton 3aMeHbI IEPEeMEHHOM 1

101 YpaBHEHHSI, CBOASIINECS K KBAIPATHBIM 1
YpaBHCHUSM

102 Mertoa pa3noXeHUs: Ha MHOKHUTEIN 1

103 OAHOPOIHBIC TPUTOHOMETPHUUYECKUE 1
YpaBHCHHUS

104 Pemenue TpuroHoMeTpuueCcKUX ypaBHEHUN 1

105 Kontponbnas padora Nel( 1
"Tpuronomerpuieckue ypaBHeHus"

106 ITocnenoBarenbHocTH. CIIOCOOBI 3aaHUS 1
IIOCJIEI0BATEIbHOCTEN

107 Meroa mareMaTH4eCKON MHAYKIINU 1

108 MOHOTOHHBIE B OTPAaHUYCHHBIC 1
MOCJIEI0BATEIHHOCTH

109 ApudmeTrnueckas U TeoMeTpUdIecKas 1
MPOTPeCcCUuu

110 beckoHneuHo yObIBaroIasi reoMeTpuieckast 1
mporpeccus

111 CyMMa GeckoHEeYHO YOBIBaroIIe 1
r€OMETPUYECKON ITPOTPECCUH

112 @dopmyIa CI0KHBIX IPOLEHTOB 1

113 Hcnonb30BaHue MpOrpeccuu Ajsl pelieHus 1

peaJIbHBIX 3a/1a4 IPUKJIAJHOTO XapaKTepa




KontponsHas padora Nel 1

114 "[locnenoBarenbHOCTH U TIporpeccun’ 1

115 HenpepbiBHBIE QYHKIIMU U UX CBOMCTBA 1

116 AcumntoTsl rpadukoB GyHKIMA. CBOMCTBA 1
(GyHKLIMI HETIPEpBIBHBIX Ha OTPE3KE

117 MeTtoa HHTEPBAJIOB JUISI PEILICHHS 1
HEPaBEHCTB

118 [IpuMeHeHMe CBOWMCTB HENPEPHIBHBIX 1
GYHKIUH 1715 pereHust 3a1a4

119 [lepBas u BTOpasi NpOU3BOAHBIE PYHKIIUH 1

120 Onpenenenue, TeOMETPUUECKHUI U 1
(bu3NYEeCKU CMBICI IPOU3BOTHON

121 AJNTOPUTM HaXOXKIECHUS ITPOU3BOTHOM 1

122 ®opmysl AU hepeHInpOBaHUS 1

123 ITpousBosHas creneHHON QyHKIMH 1

124 [Ipon3BoiHBIE AIEMEHTAPHBIX (PYHKINN 1

125 Beruuciienue npou3BOAHBIX 3JIEMEHTAPHBIX 1
byHKIMIT

126 ITponzBosHas cyMMbl pYHKIUH 1

127 [IpownsBoHas npousBeneHust QyHKIUI 1

128 [Tpon3BoaHas YaCTHOTO (PYHKIUH 1

129 [IponsBoaHas KOMIO3UIMU QYHKIIUN 1

130 [ToHATHE U BBIUUCIIEHUE TPOU3BOIHON M-TO 1
nopsiika

131 HuddepennunpoBanue ci0xHOW QyHKIUN 1

132 VYpaBHeHHe KacaTenbHOU K TpauKy 1

byHKIIT




133 VYpaBHeHHE KacaTeIbHOU K TpauKy 1
byHKIHH
134 Konrtponsnas padora Nel2 "HenpepbiBHbIe 1 1
¢bynkuuu. [IponsBognas”
135 [ToBTOpEeHHE 1
136 [ToBTOpeHME 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 12










YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka: anredpa 1 Hayajga MaTeMaTHYECKOTO aHaJlu3a, TeOMETPHSL.
Anre6pa u Hadana MareMatudeckoro ananusa, 10 kmacc/ Komsirun FO.M.,
TkaueBa M.B., ®enoposa H.E. u apyrue, AkijnonepHoe o011ecTBo
«M3marensctBo «IIpocBemenue»

* MaremaTuka: anredpa 1 Hayajaa MaTeMaTHUYECKOrO aHAJIN3a, FEOMETPHSL.
Anre0Opa u Havasia MaTeMaTuyeckoro ananusa, 11 kmacc/ Komsirun FO.M.,
Tkauea M.B., ®enoposa H.E. u apyrue, AxkiinonepHoe o011ecTBo

«3marensctBO «lIpocBemienre»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA
Metonnueckue pekoMeH1aluu K yueOHuky "AnreOpa u Havana ananusza" 10-11

knacc nop penakuunerd H.E.®denoposa u np.

MU D®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://uchi.ru/

https://education.yandex.ru/

https://edu.1sept.ru/

https://edu.skysmart.ru/

https://resh.edu.ru/



https://math-oge.sdamgia.ru/

https://edu.orb.ru/






