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IHHOACHUTEJBHASA 3AIINCKA

VYuebHsbIil Kypc «Anredpa U Hayajga MaTEMaTUYECKOTO aHAJU3a» SIBIISICTCS. OJTHUM
13 HauOoJiee 3HAYMMBIX B MPOTrpaMMe CPEIHEro OO0IIero oOpa3oBaHUs, MOCKOJBKY, C
OJIHOM CTOpPOHBI, OH OOecrmeurBaeT MHCTPYMEHTAIbHYIO 0a3y g HM3y4eHHUs BCeX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYrod CTOpPOHBI, (OPMHUPYET JIOTMUECKOE U
a0CTpaKTHOE MBINUICHHE OOYYaronIMXcsi Ha YpOBHE, HEOOXOIUMOM ISl OCBOCHHSI
nH()OpMaATHUKH, OOIIECTBO3HAHUS, WCTOPWHU, CIOBECHOCTH W APYTHUX IUCIUIUTHH. B
paMKax JTaHHOTO Y4eOHOTO Kypca 00yJaroniuecs: OBIaJeBal0T YHUBEPCATBHBIM SI36IKOM
COBPEMEHHOM HayKkH, KoTopas (OpMYJIUPYET CBOM JOCTIKEHHUS B MaTEeMaTHYECKOM
dhopme.

VYueOHbIl Kype anreOpsl M Hayal MaTeMaTHYECKOro aHaIu3a 3aKjIaJblBa€T OCHOBY
JUISL YCHEUIHOTO OBJIQJICHUS] 3aKOHAMHU (U3UKH, XUMHUHU, OHUOJIOTHUH, TOHUMAHUS
OCHOBHBIX TEHJCHIIMN pPa3BUTHsI AKOHOMUKUA M OOIIECTBEHHOW J>KU3HHU, MO3BOJSET
OPUEHTHUPOBAThCS B COBPEMEHHBIX IMU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO MCMOJB30BaTh UX JJIA JaJIbHEHUIIEro 00pa30BaHus U B MIOBCEIHEBHON JKU3HHU.
B To ke BpeMs oBiazeHuE aOCTPAKTHBIMU M JIOTUUECKH CTPOTMMU KOHCTPYKIMSIMU
anreOpbl 1 MaTEeMaTUYECKOTO aHalii3a Pa3BUBACT YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh HMCTHHHOCTb, JOKAa3bIBATh YTBEPXKICHUS C TOMOIIBIO WHAYKIIUU H
paccykJath  JIEIyKTUBHO,  HUCIIOJBb30BaTh  00OOIEHHME W KOHKPETU3AIIHIO,
abcTparupoBaHue U aHAJIOTUI0, GOPMUPYET KPEATUBHOE U KPUTUUECKOE MBIILICHUE.

B xome wusydyenuss ydeOHOro Kkypca «Anredpa ¥ Hayajla MaTeMaTHYECKOTrO
aHanu3a» OOyYarlIuecs IMOJIy4YaloT HOBBIM ONBIT PEIICHHs NPUKIAAHBIX 3a/aad,
CaMOCTOSITENIbHOTO TIOCTPOCHUSI MATEMATHYECKHUX MOJENIed pealbHbIX CHUTYyaluu,
MHTEPIPETAlNK TOTYYEHHBIX PELICHUM, 3HAKOMATCS C MPUMEpPAMH MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEN B IPUPO/IE, HAYKE U UCKYCCTBE, C BBIJAIOIIMMUCS MAaTEMAaTUUECKUMHU
OTKPBITUSIMUA U UX aBTOPAMH.

VY4eOuplli Kypc 00JagacT 3HAYHMTENIBHBIM BOCIHTATEIBHBIM TOTEHIIUATIOM,
KOTOPBI  peanu3yeTcss Kak d4epe3 Y4eOHBId MaTepHall, CIOCOOCTBYIOIIHI
(GOpPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS, TaK M uepe3 CcHerupuKy ydeOHOM
NEATEeIbHOCTH,  TPEeOyIoIeld  MpOJOJDKUTENIBHOM  KOHIIEHTpAllMd  BHUMAaHUS,
CaMOCTOSITeJTbHOCTU, aKKYPaTHOCTH U OTBETCTBEHHOCTH 3a MOJYyUYCHHBIN pe3yJbTar.

B ocHoBe Meromuku 00yueHUs aireOpe W HadallaM MaTEMaTUYeCKOTo aHain3a
JIKUT NEATSITbHOCTHBIA MMPUHITUTT OOYUICHHUS.

B crpykrype yuebHOro Kypca «Anredpa m Hayania mMaTeMaTHUYECKOTO aHAIM3a»
BBIJICJICHBI  CJIEAYIOIIUME  COAepKaTelbHO-METoAuYeckue  JuHuu: «Yucma wu
BbIUMCIICHUSD», «DyHKUMKM u Tpaduku», «YpaBHEHHs W HepaBeHCTBay, «Hauana
MaTeMaTUYECKOro aHalin3a», «MHOXecTBa U JOoTuKa». Bce OCHOBHBIE COAEpKATENHHO-
METOAMYECKUE JMHUM HW3Y4alOTCSd Ha TPOTSHKEHWH NBYX JeT OOy4eHHsS Ha YPOBHE
CpelHero o01ero oO0pa3oBaHUs, €CTECTBEHHO JOMOJIHSS APYr APyra U MOCTENEHHO



HachllasiCb HOBBIMM Te€MaMu U pas3aenaMu. JlaHHbBIM y4eOHBIM Kypc sIBiseTCA
UHTETPaTUBHBIM, IIOCKOJbKY OOBEIMHAET B ce0e CoJepKaHuE HECKOJIbKUX
MaTeMaTUYECKUX JIUCLUUIUIMH, TaKUX Kak aiaredpa, TPUrOHOMETpPHUs, MAaTEMaTHUECKUN
aHanu3, TEOpUs MHOYKECTB, MaTreMaTH4ecKas JIoruka u apyrue. Ilo mepe Toro kak
oOy4Jaroniyecs: OBIaJeBalOT BCE 00siee IMMPOKUM MATEMATUYECKUM amnmnapaTroM, y HUX
IOCTIEI0BAaTENbHO  (OPMUpPYETCSI U COBEPUICHCTBYETCS ~ YMEHUE  CTPOUTH
MaTEMaTUYECKYI0 MOJIEIb PEaJIbHOM CUTYyallMM, IPUMEHATh 3HAHUSA, ITOJIYYEHHBIE IIPU
M3Y4YeHUH Yy4eOHOro Kypca, Ui PEIIeHUsS CaMOCTOSITENIbHO CQOPMYIUPOBAHHON
MAaTEMATUYECKOM 33/1a4M, a 3aTEM UHTEPIPETUPOBATH CBOU OTBET.

ConepxarenpHOo-MeTOAMYECKasds JUHUSA «Yucaa W BBIUKCICHUS» 3aBEpLIACT
(GopMHpOBaHNE HABBIKOB HCIIOJIb30BAHUS JEHCTBUTENBHBIX YHCET, KOTOpPOE OBLIO
HA4YaTo Ha ypOBHE OCHOBHOro oOmiero oOpazoBaHus. Ha ypoBHe cpeanero oOrmiero
o0Opa3oBaHHsl 0c000€ BHHMaHHUE yJeisieTcss (POPMUPOBAHHIO HABBIKOB PAlMOHAIBHBIX
BBIYMCIICHUM, BKIIIOYAIOIIMX B CEOsl UCIONB30BAaHUE PA3IMYHBIX (DOpPM 3amucu 4yMcia,
YMEHHUE JeJaThb MNPUKUAKY, BBIIOJIHATh NPUOIMKEHHBIC BBIYMCICHUS, OLICHUBATH
YUCJIOBBIE BBIpAXEHHS, paboTaTh € MaTEMaTHUYECKUMU KOHCTaHTAMU. 3HAKOMbIE
00Oy4aroluMCcsi MHOXKECTBA HaTypajlbHbBIX, LENbIX, PALIMOHAIBHBIX U JIEHCTBUTEIIBHBIX
YuCeN AOMOMHSIIOTCS MHOKECTBOM KOMILJIEKCHBIX YUCEN. B KaKIOM M3 3TUX MHOXXECTB
paccMaTpUBAIOTCSI CBOMCTBEHHbIE €My CIELM(PUUECKUE 3aJa4l U ONepaluu: JeJIeHue
HAIeJIO, ONEpPUpPOBAHHE OCTAaTKaMU Ha MHOXXECTBE LIEJBbIX YHCEN, 0COOble CBOMICTBa
paloOHaJIbHBIX W HPPALMOHAIBHBIX 4YHUCEN, apu(pMETHUYECKHE OIepaluH, a TaKxke
M3BJIECYEHNE KOpPHA HATYpaJbHOM CTEIEHHM HAa MHOECTBE KOMIUIEKCHBIX YHMCEIL.
bimarogapss mocnenoBaTENpHOMY PACIIMPEHUIO Kpyra HCIOJB3YEMBIX YHCEN H
3HAKOMCTBY C BO3MOXXHOCTSMH HMX NPHUMEHEHHUS ISl PEHICHUS pPa3IudHbIX 3a1ay
dopMupyeTcsi MpencTaBiIeHUE O €IUHCTBE MAaTeMAaTUKH Kak HayKd U €€ poju B
MOCTPOCHUN MOJIENIEHl pPEaJbHOr0 MHpa, IIMPOKO MCIONB3YIOTCS O00O0OLIeHHE U
KOHKpETHU3aIusl.

JIuHna «YpaBHEHHS] W HEPABEHCTBA» PEAIM3YETCS Ha MPOTSIKEHUU BCETO
oOyueHHus Ha ypOBHE CpEAHEro oOuiero oopa3oBaHus, MOCKOJIBKY B KaXKJIOM pasfelie
[IporpamMmMbl TpEyCMOTPEHO PELIEHHE COOTBETCTBYIOIIMX 3anad. B  pesynbprare
oOydaroluecss OBJAJEBAIOT PA3NIUYHBIMA METOJAAMHM PELICHUS palMOHaJIbHbIX,
UPPALMOHATIBHBIX, [OKA3aTENbHBIX, JOTapU(PMUUYECKUX U TPUTOHOMETPUUYECKUX
YpaBHEHMH, HEPABEHCTB M CHCTEM, a TaKXKe 3aJad, CoAepkKalluxX IapaMeTphbl.
[lomyueHHble yMEHMSI LIMPOKO HCIOJIB3YIOTCS TPU HUCCIEAOBaHMM (QYHKIUH C
MIOMOILBIO MPOU3BOJHOM, MPU PELIEHUU NPUKIAJHBIX 337a4 W 3a]a4 Ha HaXOXKICHUE
HauOONbIINX M HAUMEHbIIMX 3HaueHuM (QyHKuuu. JlaHHas conep)karenabHasl JIMHUA
BKJIFOUAET B ce0s1 Takke (OPMUPOBAHUE YMEHMH BBINOJIHATH PacyEThl 10 (HopMysam,
npeoOpa3oBaHusl  palMOHAIBHBIX, HMPPALMOHAIBHBIX W  TPUTOHOMETPUYECKHUX
BBIPXKEHUH, a TaKkKe BBIPAKEHUH, COAEp)KalINX cTeneHu U Jorapudmel. braromaps



U3YyYEHUI0  alreOpauyeckoro Marepuaga I[POUCXOJUT  JajIbHEHINee  pa3BUTHE
QJITOPUTMUYECKOI0 U a0CTPAKTHOI'O MBIIIICHUS 00y4aroIuXcsi, POPMUPYIOTCS HABBIKU
JIENYKTUBHBIX pPAcCyXJIE€HUH, pabOThl C CHUMBOJIBHBIMH (OpMamH, MpeACTaBICHUS
3aKOHOMEpPHOCTEN W 3aBUCMMOCTEH B BHUJE PABEHCTB M HEpPaBEHCTB. Aunredpa
npenaraeT 3QPeKTUBHbIE HHCTPYMEHTBI AJISl PEUICHHS MPAKTUYECKUX U €CTECTBEHHO-
HAy4YHBIX 3a/1a4, HAIJIAIHO IEMOHCTPUPYET CBOM BO3MOXKHOCTHU KAK SI3bIKA HAYKH.

CopepxarenpHo-MeTOoMYecKass JIMHUA  «DPyHKIUM U TpaduKU»  TECHO
MEPEIUIETAECTCS C IPYTUMH JIMHUAMH YYEOHOr0 Kypca, MMOCKOIBbKY B KAKOM-TO CMBICIIE
3a1a€T  TOCJIENOBATENIBHOCTh  M3Y4Y€HUs  marepuana. l3ydeHue  CTElneHHOW,
MOKa3aTeIbHOM, JOrapu(pMUUECKON U TPUTOHOMETPUUYECKUX (YHKLHM, WX CBOMCTB U
rpadUKoB, HCHOJb30BaHME (YHKUMN JUIs pelIeHus 3afad M3 JpYrux Y4eOHbIX
IIPEAMETOB U PEAIIBHOM JKU3HU TECHO CBA3aHO KaK C MaTeMAaTHYECKUM aHAJIU30M, TaK U
C pElICHHEM YpaBHEHHM W HepaBeHCTB. Ilpum 3TOM OO0JbIIOE BHUMAHUE YAENAETCS
(GOpMHUPOBAHUIO YMEHUS BBIpaXaThb (POpMyJIaMH 3aBHCUMOCTH MEXIY PpPa3IHYHBIMU
BEJIMYMHAMH, UCCIIEIOBaTh MOJyYeHHbIe (PYHKIMH, CTPOUTh UX Irpaduxu. Marepuan
3TOM COAEPKATEIBHOM JINHUY HALIEJICH HA PA3BUTHE YMEHUIN U HABBIKOB, ITO3BOJISOIINX
BBIPaKaTh 3aBUCUMOCTU MEXIYy BEJIMUYMHAMU B Pa3IU4YHON (QopMe: aHaIUTUYECKOH,
rpaduueckoil u cinoBecHor. Ero nsyuenue cnocoOCTBYeT pa3BUTHIO aJTrOPUTMUYECKOTO
MBIIICHUS, CIIOCOOHOCTH K 000OIIEHUIO U KOHKPETU3AIMH, UCIIOJIb30BAHUIO aHAJIOTHH.

ConepxarenpHass nuHUsA «Havama MareMaTnyeckoro aHaiau3a» IO3BOJSET
CYLIECTBEHHO pAaCIIMPUTh KPyr Kak MaTEMaTU4YECKHUX, TaK M MPUKIAIHBIX 3ajad,
JOCTYIHBIX 00y4YalOIUMCs, TaK KaK Y HUX MOSBISETCS BO3MOKHOCTb CTPOUTH TpadUKu
CJIOXHBIX (DYHKIIMI, ONIpEeAeNATh UX HAaUOOJbIINE U HAUMEHBIINE 3HAYEHHUS, BBIYUCIIATh
iomag Guryp u oObEMBI TeJl, HAXOAUTh CKOPOCTH U YCKOPEHHUs IpolieccoB. JlaHHas
coJiep KaTesIbHAs! JIMHUSI OTKPBIBAET HOBBIE BO3MOXXHOCTH MOCTPOCHHSI MAaTEMATUYECKUX
MOJEJIE pEAJbHBIX CHTyallud, TO3BOJIIET HAaxXOAWTh HaWydyllee pelIeHUuE B
NPUKIAAHBIX, B TOM YHUCJE COLMAIBHO-DPKOHOMHYECKUX, 3aJadyax. 3HAKOMCTBO C
OCHOBAaMHM MAaTEMaTHYECKOTO0 aHaliu3a CIOCOOCTBYET pa3BUTHUIO a0CTPAKTHOTIO,
(GbopMaIbHO-IOTMUECKOTO0 M KPEaTUBHOTO MBIIUICHUS, (OPMUPOBAHUIO yMEHUU
pacno3HaBaTh MNPOSIBICHUS 3aKOHOB MAaTE€MaTWKUM B HAayKe, TEXHUKE M MCKYCCTBE.
OOyuaromuecs y3HAIOT O BBIJAIOUIMXCS Pe3yJbTaTax, MOJYYEHHBIX B XOJ€ Pa3BUTHUS
MaTE€MAaTUKHU KaK HayKH, U 00 UX aBTOpaXx.

ConepxarenbHO-MeToqu4ecKas JMHUS «MHOXECTBa U JIOTHKA) BKJIIOYAET B ceOs
AJIEMEHTBI TEOPUH MHOXKECTB M MATEMATUYECKOU JIOTUKHU. TE€OpPETUKO-MHOKECTBEHHbBIE
MIPEACTABICHHUS] MPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTeMaTUKA W MPeaararor
HauOoJiee YHHUBEPCAIbHBIN SI3bIK, OOBEIUHSIOIIMI BCE pa3lesibl MATEMaTUKU U €€
OPWIOXKECHUM, OHM CBA3BIBAIOT pa3Hble MAaTEMaTH4YECKUE JUCLUILIMHBI W HX
IOpUJIOKEHUsT B eauHoe Leinoe. [loaToMy Ba)XKHO 1aTh BO3MOXHOCTb OOy4aroUiemycs
MIOHUMAaTh  TE€OPETHKO-MHOKECTBEHHBI  A3BIK ~ COBPEMEHHOM  MaTeMaTWKH U



UCTIONb30BaTh €r0 JJsi BBIPAXEHHUS CBOMX MbICICH. [[pyrMM BaXKHBIM NPU3HAKOM
MaTeMaTHKU KaK HayKH CIIeAyeT MPU3HATH CBOMCTBEHHYIO €if CTPOrocTh 000CHOBaHUM
U CJEeJ0BaHHE ONpENeIEHHBIM MPaBUIIAM TMOCTPOCHUS JOKA3aTENbCTB. 3HAKOMCTBO C
dJIEMEHTAaMU  MaTeMaTHYEeCKOW JIOTUKH  CIIOCOOCTBYET Pa3BUTHIO  JIOTHYECKOTO
MBIIUICHNAS OOYYaronIuXxcsi, MO3BOJSET MM CTPOWTH CBOUM PACCYXIACHUS Ha OCHOBE
JIOTUYECKUX TIPABWI, JOPMUPYET HABBIKH KPUTUICCKOTO MBIIIIJICHHS.

B y1ue6HOM Kypce «AnreOpa 1 Hauama MaTeMaTHIeCKOTO aHaIN3ay MPUCYTCTBYIOT
OCHOBBl MAaTEMaTHYECKOTO MOJEIHUPOBAHUS, KOTOPBIC MPHU3BAHBI CIOCOOCTBOBATH
(hOpPMHUPOBAHUIO HABBIKOB TIOCTPOCHHS MOJENEH pealbHBIX CUTYyaIlui, WUCCIICIOBAHMUS
TUX MOJEJIed C TIOMONIbIO ammapara anreOpsl W MaTeMaTHYecKOTO aHaju3a,
MHTEPIpPETANKA TIOJYYCHHBIX Pe3yibTaToB. Takue 3ajaHus BIUICTCHBI B KaXKIbIA W3
pa3lieJIoB  IPOrpaMMbl, IMOCKOJIbKY BECh MaTepual y4eOHOro Kypca MIIMPOKO
UCIIONIB3YETCSl NIl PEIICHHWS TPUKIATHBIX 3amad. [Ipy  pemieHnm peanbHBIX
MPAKTUYECKHX 3a/1a4 00ydJarommecs pa3BUBAIOT HAOIIOAATENbHOCTD, YMEHUE HAXOUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCsi, HCIIOJIB30BaTh AHAJIOTHIO, 0000IaTh U
KOHKPETU3UPOBaTh Mpodsiemy. JlesTenbHOCTh MO (POPMUPOBAHUIO HABBIKOB PEIICHUS
MPUKIAAHBIX 337a4 OPraHU3yeTCs B IMPOIECCe M3YyUYEHUs] BCEX TeM y4eOHOro Kypca
«AnreOpa 1 Hayajla MaTeMaTUYECKOTO aHaTTNu3ay.

Ha m3yuenue yuebHOrO Kypca «AnreOpa M Hadajla MaTeMaTHYECKOTO aHAIU3a»
orBonutcsa 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Hegeno), B 11 knacce — 136
4acoB (4 4yaca B HEJIETIO).



COIEPKXAHUE OBYYEHUA
10 KITACC

Yuciaa 1 BBIYUCTCHUSA

Panmonaneupie yncna. OOBIKHOBEHHBIE U JACCSATHUYHBIE JApOOU, TMPOICHTHI,
OeckoHeuHbIe neprogndeckue apoou. [lpumenenue apodeii u MPOLEeHTOB AJis PEIICHUs
IIPUKJIAIHBIX 33]1a4 U3 PA3JIMYHBIX OTPACIICH 3HAHUU U PEaJIbHOW KU3HHU.

JleficTBUTENbHBIE  YuCHa. PalMOHANbHBIE W WUpPpPalMOHAIbHBIE  YHUCIHA.
ApudmMernueckue onepaluu ¢ 1eMCTBUTEIbHBIMU YnciIaMu. Moiyib AeHCTBUTEIHLHOTO
yucia u ero cBoiicta. [IpubnmkEHHbIE BEIUUCICHUS, IPABUIIA OKPYTJIEHUS, IPUKUIKA
Y OLICHKA PEe3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ nenbiM nokasareneM. buaom HerotoHa. Mcnons3oBaHne MOAXOASAIIEH
dbopMbl 3amUCH JACUCTBUTENBHBIX YHCEN [JISl PEIICHUs] TMPAKTUYECKUX 3ajady U
MIPEJICTABJICHUS JAHHBIX.

ApudmMernuecknii KOpeHb HaTypaJIbHOM CTENEHU U €r0 CBOICTBA.

CreneHb C panMOHAJIBHBIM IIOKAa3aTeleM U €€ CBOWCTBA, CTENEHb C
JNEUCTBUTEIBHBIM II0Ka3aTEJIEM.

Jlorapucdm umcma. CpoiictBa norapudma. JlecsTuuHbie W HaTypajbHBIC
orapuMsl.

CuHyc, KOCHHYC, TaHI€HC, KOTAHI€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC,
aPKKOCUHYC M apKTAaHI'E€HC YMCJIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxnaecTBa U TOXJIECTBEHHBIE MTPeOOpa30BaHus. Y paBHEHHUE, KOPEHb YPaBHEHMUS.
PaBHOCUIIBHBIE ypaBHEHMST W  YypaBHEHUA-CIEACTBUA. HepaBeHCTBO, pelieHHe
HEpPABEHCTBA.

OCHOBHBIE METOJIBI PEIIEHUsI LENbIX W JAPOOHO-pAlMOHATBHBIX YpPAaBHEHHU H
HEpPaBEHCTB. MHOrowieHbl OT OJHOM TMEepeMEHHOW. JleneHue MHOro4wieHa Ha
MHOTOWIEH C ocTaTkoM. Teopema besy. MHorowieHnsl ¢ menbiMu KodQuimeHTamu.
Teopema Buera.

[IpeoOpazoBaHus UNCIOBBIX BBIPAKEHUMN, COIEPKAIIMX CTENIEHU U KOPHH.

UNppauuonansubie ypaBHeHUsA. OCHOBHBIE METOJIbl PEILICHUS] HUPPALMOHAIBHBIX
YpaBHEHUM.

ITokazarenbHble ypaBHEHHs. (OCHOBHBIE METOJBI PELICHHS IMOKA3aTEJIbHBIX
YPaBHECHUU.

[IpeoOpazoBaHue BbIpaKeHU, COAEPKALTUX JTOTapU(MBbI.

Jlorapupmuueckue ypaBHeHHs. OCHOBHBIE METOABI PEUICHHs JOrapu(PMUUECKUX
YpPaBHECHUM.

OcHOBHBIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKHUX BbIpAXKEHUN. PelieHne TpUroHoMEeTpUYECKUX YpaBHEHU M.



Pemienne cucrem JMHEWMHBIX ypaBHEHUW. Marpuia CHCTEMBI JIMHEWHBIX
ypaBHeHHI. OnpenenuTens MaTpUlbl 2X2, ero reOMETPUYECKUN CMBICI U CBOMCTBA,
BBIYMCJIEHUE €r0 3HAYCHMS, NPUMEHEHUE OIPEICIUTENs i1 PEUICHUS CHCTEMBI
JIMHEMHBIX ypaBHEHUHU. PenmieHne npukIaaHbIX 3a/1a4d ¢ MOMOIIbIO CUCTEMBI JIMHEUHBIX
ypaBHeHnil. MccienoBaHne TIOCTPOCHHOW MOJENM C NOMOIIBI0 MATpULl U
OIPEICITUTEIICH.

[TocTpoeHne MaTeMaTHYECKUX MOJENIEd pEalbHOW CHUTyallud C [OMOUIBIO
YpaBHEHUN W HepaBeHCTB. [IprMeHeHne ypaBHEHHMH W HEPABEHCTB K PELICHUIO
MaTeMaTUYECKHX 3a]1a4 U 3374 U3 pa3IMYHbIX 00JIacTel HAYKU U PEAIbHOM KU3HU.

DOyHKUMU U TpaGUuKH

OyHkius, crnocoObl 3anaHus ¢GyHKUuMUA. B3auMHO o00patHble  QYHKIHH.
Kommnozumus gyukiuit. ['paduk dyHkumun. SnemeHTapHbie Tpeodpa3zoBanus rpadukos
(GyHKLIMH.

OO0macth omnpeaesneHUss M MHOXKECTBO 3HaueHUd (yHkuuu. Hymm ¢GyHKumw.
[TpomexyTku 3HaKomoctostHCTBa. UETHple M Heu€THble (QyHkuuu. Ilepuognueckue
¢bynkuun. IIpoMexyTKM MOHOTOHHOCTH (YHKIMH. MakCUMyMbl ¥ MHUHHUMYMBI
¢ynkun. Hanbomnpiiee 1 HauMeHbIlee 3HaYEHUs] PYHKIIMHM Ha TPOMEXKYTKE.

Jlunelinasi, KBaapaTWyHass U JPOOHO-JIMHEWHAs (PYHKIHMH. DJIEMEHTapHOE
MCCJIEIOBAHKUE U MTOCTPOEHUE UX IpaUKOB.

Crenennas ¢QyHKIUS C HATypajJbHBIM U LEJbIM MoKazareraeMm. EE cpoiictBa u
rpaduk. CBoiicTBa u rpaduk KOpHS N-Oi CTETIEHM Kak (PYHKIIMKU OOpAaTHOM CTEIEHU C
HaTypaJbHbIM NTOKA3aTEIIEM.

[lokazaTenbHass u Jorapu@muueckas (Q(yHKUMHU, HX CBOMCTBA M Tpadukwy.
Hcnonb3oBanue rpadgukoB GyHKLIMMA 715 pelICHUs] YpaBHEHUM.

Tpuronomerpudeckasi OKpy>KHOCTb, OIIPEICIICHUE TPUTOHOMETPUUECKUX (PYHKIIHIMA
YHUCJIOBOI'O apryMEHTA.

QOyHKIIMOHAIbHBIE 3aBUCHMOCTH B peajbHBIX Ipolieccax U siBiIeHUsX. [ 'paduku
pEaNbHBIX 3aBUCUMOCTEM.

Hauajna MaTeMaTH4eCcKOro aHajan3a

ITocnemoBaTeIbHOCTH, CHOCOOBI  3aJaHusg  IIOCJIEAOBaTEIbHOCTEH. MeTox
MaTeMaTUYeCKOM WHAYKUMU. MOHOTOHHBIE M OIPaHWYEHHBIE IOCIEA0BATEIBHOCTH.
Hcroprst BO3HUKHOBEHHS] MAaTEMAaTUYECKOTO aHaIM3a KaK aHalin3a OECKOHEUHO MaJlbIX.

Apudmernueckass U TeoMeTpUuecKkas mporpeccu. beckoHeuHo yObIBarouas
reoMmerpuueckas rmnporpeccus. Cymma OECKOHEYHO YOBIBAIOLEH TI'€OMETPUUYECKOM
nporpeccuy. JIMHEWHBIM M OKCHOHEHUUANBHBIA pocT. Yucno e. Popmyna CIOKHBIX
npoLeHTOB. Mcnonp30BaHue MPOTPECCUM IS PELICHUS PEANbHBIX 3aa4 MPUKIAIHOTO
Xapakrepa.

HenpepoiBHble (QyHKIMHM U UX CBOMCTBA. TOUKM pa3pbiBa. ACUMNTOTHI rpaduKOB
¢bynkuii. CBoiicTBa (YHKIMI HENPEPHIBHBIX Ha OTpe3ke. MeTol WHTEpBAJIOB IS



pelieHus HepaBeHCTB. [IpuMeHeHre CBOWMCTB HEMPEPBIBHBIX (YHKIMM AJI peLIeHMs
3az1ay.

IlepBas u BTOpass mnpousBojHbIE (QYyHKIMH. OnpeneneHue, reoOMETPUYECKUA U
(bu3nyecKuil CMBICT MPOU3BOIHON. YpaBHEHUE KacaTeNbHOM K rpa@uKy (pyHKIUU.

[TpousBoaubie aneMeHTapHbIX (pyHKuud. [Ipon3BoaHas CymMMbl, MPOU3BENCHUS,
YaCTHOTO ¥ KOMITO3ULIUHU (QYHKIHI.

MHoKecTBa M JIOTMKA

MHOXeCTBO, ONEpali HaJl MHOKECTBAMHU M UX CBoWcTBa. /narpammsl Ditiepa—
Benna. [IpumeneHne TeOpeTHKO-MHOKECTBEHHOTO anmapara JJisi OIMCAaHUs PEATbHBIX
MIPOLIECCOB U ABJICHUM, TPU PELIEHUU 33]1a4 U3 APYTHX yY€OHbIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOICTBO MAaTeMaTHYeCKOro OOBEKTa, CIEICTBUE,
J0Ka3aTeIbCTBO, PABHOCUJIBHBIC YPABHEHUS.

11 KIIACC

Yucaa v BBIYUCICHUSA

Harypanbnbie u neneie yncia. [I[puMeHeHne Npru3HaKkoB ACITUMOCTH LEbIX YUCEII,
HanOobIui o01mwmi genurtens (nanee — HOJl) u Hammenbliee o01ee KpaTHoe (nanee —
HOK), ocratkoB mo moaynto, aaroputMa EBkiaupa miig penieHus 3aaad B LEJIbIX
YHUCIIaX.

Kommekcuble uncna. Anredpandeckas U TpUTOHOMETpUUecKas (OpMbl 3aIUCH
KOMIUIEKCHOTO 4Hclia. ApupMeTuueckue Ornepalud ¢ KOMIUIEKCHBIMU YHUCIaMHU.
N300pakeHre KOMIUIEKCHBIX YMceNl Ha KOOpAMHATHOM rmockoctH. dopmyna Myaspa.
Kopnu n-oii creneHn u3 KOMIUIEKCHOTO 4Kcia. IIpuMeHeHrne KOMIUIEKCHBIX YHUCEN IS
penieHust PU3NYECKUX U TEOMETPUUECKUX 3a/1au.

YpaBHeHMs U HEPABEHCTBA

CucreMa M COBOKYIMHOCTh YPaBHEHUIl U HEPABEHCTB. PaBHOCUIIbHBIE CUCTEMBI U
CHUCTEMBI-CIEACTBUA. PaBHOCUIIbHBIE HEPABEHCTBA.

OTt60p KOpHEHN TPUTOHOMETPUYECKUX YPaBHEHUM c ITOMOLIBIO
TPUTOHOMETPUYECKON OKPY>KHOCTHU. PelieHre TpuroHoMeTpuueCKuX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHUS MTOKA3aTEIbHBIX U JIOTAPU(PMHUUIECKUX HEPABCHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPAIIMOHATBHBIX HEPABEHCTB.

OcHOBHBIE METOABI PEIICHHS CHUCTEM U COBOKYMHOCTEH pallOHAJbHBIX,
HppalMoHaIbHbIX, TOKA3aTEJIbHBIX U JJOTapU(OMUIECKUX YPABHEHUM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

[IpruMmeHeHne ypaBHEHHI, CUCTEM W HEPABEHCTB K PEIIEHUIO MATEMATHYECKUX
3amay W 3a7a4 W3 PA3IUYHBIX 00JaCTEel HAyKW W PealbHOW >KM3HU, WHTEPIIPETAITUS
MOJYYEHHBIX PE3YJIbTATOB.

DOyHKUUM U Tpaduku



I'paduk kommosunuu ¢yHknui. ['eomerpudeckue o0Opa3bl ypaBHEHUU W
HEPABEHCTB HAa KOOPJIAMHATHOM INIOCKOCTH.

Tpuronomerpudeckue QyHKIHMH, UX CBONCTBA U TPAPUKH.

['padmyeckue MeToIbI pellieHUs] ypaBHEHUN U HepaBeHCTB. [ paduueckne MeToabl
peleHns 3a1a4 ¢ mapameTpamu.

Hcnonp3oBanue rpapukoB QYHKIOUM Uil  KCCIENOBaHUS  IPOLIECCOB U
3aBHUCHMOCTEH, KOTOpbI€ BO3HHMKAIOT IMpPU pEHICHHH 3ajJad M3 JpYruxX Y4eOHbIX
IIPEAMETOB U PEAJIbHOMN KU3HMU.

Hayaja MaTeMaTH4eCKOro aHaIM3a

[IpuMeHeHrne NpPOM3BOJHOM K UCCIENOBaHUIO (DYHKIMA Ha MOHOTOHHOCTh M
sKcTpeMyMbl. HaxokaeHre HanOoJbIIero M HAUMEHBLIETO 3HAYEHWH HENpepbIBHOU
(GyHKIMH Ha OTpE3KE.

[IpumeHeHne NpPOWU3BOOHOM 11 HAXOXKIACHHS HAWIYYIIETO pEIICHHS B
MIPUKJIAIHBIX 3aJ1a4ax, I ONPENEIEHUsI CKOPOCTH U YCKOPEHHUs MpoLecca, 3aJaHHOTO
dbopmyIioit unu rpaduKom.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. IlepBooOpasHble
arieMeHTapHbIX QpyHkuni. [IpaBuiia HaxoXIeHUs IEpBOOOPa3HBIX.

Nurerpan. I'eomeTpudecknii CMBICA HWHTErpana. BelunciieHHe onpenes€éHHOro
uHTerpana no gpopmyne Hetotona-Jleitonuna.

[IpumeHeHne uHTErpasia A HaXOXKJIEHUs IUIoIaaeil miockux ¢Guryp u o0bEMOB
r€OMETPUYECKUX TEIl.

[Ipumepsl  pemiennii  nuddepeHIHaNbHBIX — ypaBHEHUNA. MaTtematuyeckoe
MOJEIIMPOBAHUE PEATIBHBIX MPOIIECCOB C MOMOIIBIO AU hepeHInaTbHbIX YpaBHEHUH.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA YUEBHOI'O KYPCA «AJII'EBPA
1 HAYAJIA MATEMATHUYECKOT'O AHAJIM3A» (YTJIYBJIEHHBINA YPOBEHD)
HA YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpamaaHCcKOro BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTh TPAKIAHCKON TO3UIMK OOYYArOMIeTocs Kak aKTHUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCHUUCKOTO OOIIECTBA, IMPEJCTABICHUE O MaTeMaTHYECKHUX
OoCHOBax (h)YHKIITMOHUPOBAHUS PA3IMUHBIX CTPYKTYP, SBICHUMN, IPOIICAYP TPAKIAHCKOTO
oO1iecTBa (BBIOOPHI, OMPOCHL U APYroe), YMEHUE B3aUMOJIEUCTBOBATH C COI[MATIBLHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX QYHKIIUSIMH U Ha3HAYCHHUEM;

2) NaTPUOTHUYECKOT0 BOCTIUTAHMS:

c(hOPMHUPOBAHHOCTh POCCUMCKOM TIpa)KAaHCKOW HJACHTUYHOCTH, YBaXKCHUS K
MPOIJIOMY W HACTOSIIEMY POCCHHCKOW MaTEeMaTHKH, IIEHHOCTHOE OTHOIICHHE K
JOCTHKEHUSAM POCCHUMCKMX MATEMAaTHKOB W POCCHMCKOM MAaTEMATHYECKOM IIKOJIBI,
WCITOJIB30BaHUE ATUX JOCTIKCHHUM B IPYTUX HayKaX, TEXHOJOTHAX, Chepax SIKOHOMUKH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHWE JyXOBHBIX IIEHHOCTEH POCCHIICKOTO Hapoaa, CHOPMUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, ASTHYECKOTO TOBEICHUS, CBSI3aHHOTO C MPAKTHUYCCKUM
MPUMEHEHUEM JOCTIKCHHH HAYKH W JIeATEIbHOCTHIO yYUEHOTO, OCO3HAHHUE JIMYHOTO
BKJIaJla B IOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHWE K MHpPY, BKJIIOUYas OCTETUKY MaTeMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, PELICHUN, PACCYKIECHUW, BOCIPUUMYHUBOCTH K
MaTeMaTHYECKUM acTIeKTaM Pa3IMYHBIX BUJIOB HCKYCCTBA;

5) pu3nvecKoro BOCIUTAHUSA:

c(hOpPMHUPOBAHHOCTh YMEHHS MPUMEHSITh MAaTeMaTHYECKUE 3HAHUS B WHTEpecax
3I0poBOrO0 W 0Oe30macHOro o0Opas3a JKWU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
30POBBIO  (3710pOBOE MHTaHUE, COAJTAHCUPOBAHHBIA PEXKUM 3aHATHUM U OT/IbIXa,
peryispHas pu3ndeckas akTUBHOCTB), (PU3NUECKOE COBEPIIICHCTBOBAHNE MPU 3aHATHIX
CIIOPTHUBHO-03/I0POBUTEIHHON IEATEIHHOCTBIO;

6) Tpy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYZy, OCO3HAHUE IICHHOCTH TPYAOIIO0HUS, HHTEPEC K Pa3InYHBIM
chepam TmipodeCCHOHAIBHOM ACSATEIBLHOCTH, CBS3aHHBIM C MaTeMaTUKOW u eé
NPUIOKECHUSIMUA, YMEHHE COBEpIIaTh OCO3HaHHBIN BBIOOp Oyayiiei mnpodeccuu u
peann30BhIBaTh COOCTBEHHBIC >KU3HEHHBIC IUIAHBI, TOTOBHOCTh M CIOCOOHOCTHh K
MaTeMaTU4eCKOMy OOpa30BaHHWIO U CaMOOOpPa30BaHUIO HA MPOTSKEHUU BCEH KU3HU,
TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B PEIICHUM MPAKTUUECKUX 3aJlad MaTeMaTUYECKOM
HaIPaBJICHHOCTH;



7) 3K0JIOrH4e€CKOro BOCIUTAHUS

c(hOpPMHUPOBAHHOCTh IKOJIOTHYECKON KYJIbTYpPhI, TIOHUMAaHUE BIUSHHUS COIHMATBHO-
SKOHOMMYECKHX IPOIECCOB Ha COCTOSHUE NPUPOJHONW U COIUMAIBLHOW CPEJIbI,
OCO3HAaHHE TIJO00ATBHOIO XapakTepa »JKOJOTMYECKHUX NpoOjeM, OpHUeHTalus Ha
MIPUMEHEHUE MAaTeMaTUYECKUX 3HAHUM NJI pelIeHUs 3ajad B 00JacTH OKpYKarouen
cpenbl, TUIAHUPOBAHUE TIOCTYNKOB M OIEGHKH HMX BO3MOXKHBIX ITOCIEICTBHM s
OKPY’KaroIeh Cpe/ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTUKH, MOHUMAHUE MAaTEMaTUYECKON HAyKH Kak
chepbl 4eITOBEUSCKOMN JIeATEIIbHOCTH, ITAIlOB €€ Pa3BUTHS M 3HAUYMMOCTH JIJIS Pa3BUTHUS
LIUBUJIA3ALIMM, OBJIAJICHUE SI3BIKOM MAaTEMaTHKH M MAaTE€MaTHYECKOW KYJIbTYpOW Kak
CPEACTBOM  T[O3HAHUS  MHUpPA, TOTOBHOCTh  OCYIIECTBISATh  MPOEKTHYIO U
HCCIIEIOBATENIbCKYIO JIEATEIIbHOCTh UHANBUIYAIBLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIE JeiiCTBUSA

ba3oBble jornyeckue qeicTBus:

BBISIBJISITh W XapaKTepU30BaTh CYIIECTBEHHbIE TMPU3HAKU MaTEMaTHUUYECKUX
O00OBEKTOB, TOHSATUM, OTHOIICHUN MEXKIY MOHATUAMH, (POPMYJIUPOBATH OINpEACICHUs
MOHATHUM, YCTaHABIWBATH CYIECTBEHHBIM MPU3HAK KiIacCU(PUKAIMKU, OCHOBAHUS IS
000011IeHNs U CPAaBHEHUSI, KPUTEPUU MTPOBOJIMMOTO aHAJTN3A;

BOCIIPUHUMATh, GOPMYJIMPOBATH U MPEOOPA30BHIBATH CYKICHUS: YTBEPIUTEIHHBIC
U OTpUIIATEIbHbIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISIBJISITh MAaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3W W MPOTUBOPEUUS B
(dakTax, MaHHBIX, HAONIONCHUSIX W YTBEPKACHUSIX, TMpemiaraTh KPUTEPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW U IPOTUBOPEY U,

JelaTh BBIBOJALI C HCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JE€AYKTUBHBIX H
WHYKTUBHBIX YMO3AKJIIOUCHUHN, YMO3aKIFOUEHUHN 110 aHAJIOTHH;

POBOJIUTH CAMOCTOSITENIBHO JIOKAa3aTebCTBA MAaTEMAaTHUYECKUX YTBEPKIACHUMN
(IpsiMble ¥ OT MPOTUBHOIO), BHICTPAUBATH apryMEHTAIUIO0, MPUBOAUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKJCHUS U BHIBOJIBI;

BBIOMpATh Ccroco0 penieHus yueOHOM 3a/auu (CpaBHUBATh HECKOJIBKO BapUAHTOB
penieHusi, BHIOMpaTh HauboJee MOAXOIAIINI ¢ YYETOM CaMOCTOSITENLHO BBIIEIEHHBIX
KPUTEPHUEB).

ba3oBble ucciaenoBareabcKue 1eHCTBUA:

WCIIONB30BaTh BOMPOCHI KAaK HCCIENOBATENIbCKUA HMHCTPYMEHT IO3HAHMS,
(bopMyIupoBaTh BOMPOCHI, (PUKCUPYIOIIKE MPOTUBOPEUYHE, MPOOIIeMy, YCTaHABIMBATD



UCKOMOE U JaHHOe, (POpPMHUPOBATH THUIOTE3y, APryMEHTUPOBATh CBOIO IO3UIIMIO,
MHEHUE;

IPOBOJUTH CAMOCTOSITEBHO CIUIAHUPOBAHHBINA JKCIEPUMEHT, MCCIEIOBAHUE IO
YCTaHOBJICHUIO OCOOCHHOCTEW MaTeMaTH4ecKoro oOBeKTa, SIBJICHMA, IMpolecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy 00BbEKTaMH, SBICHUSIMH, POLIECCAMU;

CaMOCTOSTENIbHO (OpMyJIHpPOBaTh OOOOIIEHHS U BBIBOABI IO PE3yJbTaTaMm
POBEIEHHOIO HAOJIOJEHUS, UCCIEAOBAHUS, OLICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX
PE3yNbhTaTOB, BHIBOJOB M 0000IIECHNI;

MPOTHO3UPOBaTh BO3MOXKHOE pa3BUTHE TMpoliecca, a TaKKe BBIIBUTaTh
MPEIMOJIOKEHUS O €TO PA3BUTHUHU B HOBBIX YCIIOBUSX.

Pabora ¢ nndopmanueii:

BBISIBIISATE  JeUIUThl WHGOPMAIIMKU, JIaHHBIX, HEOOXOIUMBIX Il OTBETa Ha
BOMIPOC | JJIsl pEIICHUS 3a/1a4H;

BbIOMpaTh WMH(MOPMALMIO U3 HMCTOYHMKOB DA3NUYHBIX THUIIOB, aHAIU3HPOBATH,
CUCTEMATHU3UPOBaTh U HHTEPIPETHUPOBATh MH(OpPMALMIO Pa3IUMYHBIX BUIOB U (HOpM
Ipe/ICTaBICHMUS;

CTPYKTYpUpPOBaTh HUHGOPMAIMIO, MPEACTABIATh €€ B pa3iuuHbIX (opMax,
WJUTIOCTPUPOBATH TpapUuecK;

OILICHMBATh HAAEKHOCTh MH(POPMAIMH 1O CaMOCTOSITENEHO CHOPMYITHMPOBAHHBIM
KPUTEPUSM.

KoMMyHuKaTHBHBIC YHHMBeEpPCaIbHbIE y4eOHbIE JeHCTBUSA

Oo0wmenne:

BOCIIPUHUMATh M (OPMYJIMPOBATH CYXJEHUS B COOTBETCTBUU C YCIOBHUSMH U
LEJSIMH OOILEHUS, SICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U
IMACbMEHHBIX TEKCTAX, AABaTh MOSACHEHUS O X0y PELICHUS 3a1a4d, KOMMEHTUPOBATH
IIOJIyYEHHBIN pe3yJIbTaT;

B XO0J€ OOCYXJEeHMS 3aJaBaTh BONPOCHI MO CYHIECTBY OOCYKIaeMOW TEMBI,
npo0OJieMbl, pelaeMoil 3a1a4uu, BHICKA3bIBaTh HJIEH, HAlleJICHHbIE Ha MOUCK pPELICHHUS,
COMNOCTABIIATh CBOM CYXIEHUS C CYXACHUSAMU JPYyTUX YYacTHUKOB JUaiora,
oOHapy>KHUBaTh pa3Inuue U CXOJACTBO IMO3ULIMMA, B KOPPEKTHOU popMme hopMyaupoBaTh
pa3HorjIacus, CBOM BO3pPaXKEHUS,

MPEACTABIIATh PE3YyJbTaThl PEUICHUS 3aJadyM, SKCIEPUMEHTa, HCCIEI0BAHMS,
MPOEKTa, CaMOCTOATEIbHO BBIOMpaTh (OpMaT BBICTYIUIEHUS C Y4€TOM 3ajad
[PE3EHTALNN U OCOOEHHOCTEN ayIUTOPUN.

PeryjsiTuBHbIe YHUBEpCaJIbHbIe y4eOHbIe /1eiicCTBUA
Camoopranusanms:



COCTABJISITh IJIaH, aJTOPUTM pelIeHUs 3a7add, BbIOMpATh CHOCOO pEIIeHHS C
y4€TOM HMMEIOUIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUHN ¢ Y4ETOM HOBOU MH(OpMAIUK.

CaMOKOHTPOJIb, SMOUMOHAIbHBII HHTEJJIEKT:

BIIQJICTh HABBIKAMHU TI03HABATEIHLHOW pedICKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUA ¥ MBICIMTENBHBIX MPOLIECCOB, HMX pe3yJbTaTOB, BIAJETh CHOCOOaMU
CaMOMPOBEPKHU, CAaMOKOHTpPOJIS Mpollecca M pe3yjbTaTa pEIIeHUs MaTeMaTH4eCKOU
3a/1a4u;

MPEABUACTh TPYAHOCTH, KOTOpPhIE MOTYT BO3HHKHYTH IIPU PEIICHUW 3aJadd,
BHOCHUTh KOPPEKTHBBI B JCATEIHPHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, JaHHBIX,
HaWJIEHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pe3ysbTaTa IEIH U YCIOBUSM, OOBSICHATH MPUYUHBI
JOCTUKEHUS WJIM HEJAOCTIKCHUS PEe3YyJbTAaTOB JESITEIBbHOCTH, HAXOJUTh OIIHOKY,
JaBaTh OLICHKY TPUOOPETEHHOMY OIBITY.

CoBMecTHas1 1eSITEJILHOCTD:

NOHUMAaTh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIWBHUIYaTbHOU
paboThI MpU pelIeHUH Y4eOHBIX 3a7ad, MPUHUMATh 1eJIb COBMECTHOU JESTEIHHOCTH,
IJIAHUPOBAaTh OPraHU3AIMI0O COBMECTHOM paboThl, pacmpenesisiTb BHABI padoT,
JIOTOBApUBATLCS, OOCYXKJaTh TNpolleCC W pe3yabTaT paboThl, 00001aTh MHEHUS
HECKOJILKHX JIIOJICH;

y4acTBOBaTh B TPYMNIOBBIX (opmax paboTel (00CyXkAeHUS, OOMEH MHEHH,
«MO3TOBBIE MITYPMbI» M HWHBIC), BBITIOJHATH CBOI YacTh PabOTHI M KOOPJIWHHUPOBATH
CBOU JICUCTBUSI C IPYTHUMH YJE€HAMHU KOMaHJbl, OLICHUBATh Kaue€CTBO CBOEr0 BKJaja B
00U MPOIYKT MO KPUTEPHUIM, CHOPMYTUPOBAHHBIM YIACTHUKAMH B3aUMOJICHCTBUS.

HPEIMETHBIE PE3YJIBTATDI

K xonmy oOydennss B 10 kiacce oOydaOmMACS TOJYYUT CICIYIONTUE
MpPEAMETHBIC PE3yJIbTATHI M0 OTAEIBLHBIM TeMaM padodeil mporpaMMbl Y4eOHOTO Kypca
«Anre0Opa 1 Hauajga MaTEeMaTUYECKOTO aHAJIU3ay:

Yucji1a ¥ BBIYUCTICHUSA:

CBOOOJTHO OMEPHPOBATH TOHATHSMHU: PAIMOHATBLHOE YHCIIO, OECKOHEeYHas
MepuoInYecKast IpoOb, TPOILICHTHI, HPPAITMOHAIBHOE YHCIIO, MHOKECTBA PAIlMOHATBHBIX
Y JICUCTBUTEIBHBIX YUCEII, MOJIYJIb JEUCTBUTEIBHOTO YK CIIA;

OPUMEHSTH IPOOU W MPOIEHTHI JIJISl PEIICHUS] MPUKIAJAHBIX 3324 U3 Pa3IMYHbIX
OTpaciiell 3HAaHUHM U peabHOMN KU3HU;

MPUMEHSATh TPUOMKEHHBIE BBIYUCIICHHSI, TPAaBWIA OKPYTJICHUS, MPUKHUIKY H
OLICHKY PE3yJbTaTa BBIYNCICHUN;



CBOOOJIHO OMEpPUPOBATh MOHATUEM: CTEIIEHD C IIEJIBIM MMOKa3aTeJIeM, HCIIOIb30BATh
NOAXOMSIIYI0 (OpMYy 3amuCH JEHCTBUTEIBHBIX YWCEN JUIsl PEIICHUS] TMPAKTUYECKUX
3a71a4 U IIPEJACTABJICHUS JAHHBIX;

CBOOOZIHO ONEpUPOBATH TOHATHEM: apU(METHUYECKHII KOPEHb HaTypalbHOM
CTEIICHH;

CBOOOJTHO OIEPUPOBATH MOHATUEM: CTETICHb C PAllMOHAIBHBIM [TOKA3aTENIEM;

CBOOOJTHO ~ OMEPUPOBATH MOHATUSAMU: JorapudM 4HCIA, JAECITHYHBIE U
HaTypaJIbHbIE JIOTAPUPMBI;

CBOOOZHO OMEpUPOBaTh MOHATHSAMH: CHHYC, KOCHHYC, TaHTE€HC, KOTaHTEHC
YUCJIOBOTO apryMEHTAa;

OIIEPUPOBATh IOHATHUAMU: APKCUHYC, APKKOCHHYC M AapKTaHIE€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO ONEPUPOBATH MOHATUSMHU: TOXKJIECTBO, YpPaBHEHHUE, HEPABEHCTBO,
PABHOCWJIbHBIE YPABHEHUS U YPABHEHHU-CIIEICTBYUS, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHATh  Pa3JIMYHbIE METOJAbl PEIICHUS PalUOHAIBHBIX U JPOOHO-
PALMOHAIIBHBIX YPABHEHUMN, IPUMEHATh METO HUHTEPBAJIOB [JIs PEILICHUS HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: MHOTOWIEH OT OJHOM MEepeMEHHO,
MHOTOWIEH C LENbIMU KO3(PUIMEHTaMH, KOPHU MHOTOWIECHA, NMPUMEHATH JIeJICHUE
MHOI'O4JIEHa Ha MHOTOWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera s pemeHus
3a1ad;

CBOOOJHO ONEPUPOBATH MOHATHSAMHU: CHUCTEMa JMHEHWHBIX YpaBHEHMI, MaTpHIla,
ONPENECTUTENIb MATPULIBI 2 X 2 U €r0 TEOMETPUUYECKUN CMBICI, HCIIOJIb30BaTh CBOMCTBA
OmnpeneNuTenss 2 X 2 s BBIYMCIEHUS €0 3HAYEHUs, MPUMEHATh ONPEACIUTENN IS
pEeLIEHNs CHUCTEMBI JIMHEHMHBIX YPaBHEHUH, MOJEIHMPOBATH PEAIBbHBIE CHUTYallMU C
IIOMOLIBI0O CUCTEMbI JIMHEWHBIX YPaBHEHWUM, HCCIENOBATh IIOCTPOEHHBIE MOJIEIU C
ITOMOUIBIO MaTPUI] ¥ ONPEIEINUTENEH, MHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTaT;

UCII0JIb30BaTh CBOMCTBA ACHCTBUI C KOPHIMU JJi TPeoOpa30BaHUsI BbIPAKEHUM;

BBIMOJHATH MPEOOpPa30BaHUS YHCIOBBIX BBIPAKEHUHN, COAEpXKAIIUX CTENEHU C
paLMOHAIIBHBIM [T0KA3aTeIIEM;

MCIIOJIh30BaTh CBOMCTBA JIOTapu(MOB i TPeoOpa3oBaHUs JIOTAPUPMUIECKUX
BBIPAKECHUN;

CBOOOJHO OIEpUPOBaTh NOHATUSAMHU: HpPpPALMOHAIbHBIE, TIOKa3aTelbHbIE U
jJorapupMHUUEcKUe YpaBHEHMsI, HAXOJIUTh WX PEUICHUS C MOMOIIbIO PaBHOCHUIIBHBIX
IIEPEXO0I0B WIIA OCYIIECTBIISAS IPOBEPKY KOPHEM;

OPUMEHSTh OCHOBHBIE TPUTOHOMETpUYECKHMe (OopMyIbl sl TpeoOpa3zoBaHuUs
TPUTOHOMETPUYECKUX BBIPAKECHUN;



CBOOO/IHO ONEPUPOBATh MOHATUEM: TPUTOHOMETPUUECKOE YPABHEHUE, IPUMEHSATh
HeoOXoAuMble (OpPMYNBl ISl PEIIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPUYECKHUX
YPaBHCHUMU;

MOJIEJIMPOBATh PEAbHbIE CUTYallUH HA SI3BbIKE aJre€Opbl, COCTABIISITh BBIPAXKECHHS,
YpaBHEHUS, HEPABEHCTBA [0 YCJIOBHUIO 33/Ja4d, UCCIEAOBATH IMOCTPOCHHBIE MOJEIH C
UCIOJIb30BAaHUEM allIapara ajareopsbl.

DOyHKUUM U Tpaduku:

CBOOOZHO OIEpPUPOBaTh MOHATUSAMU: (YHKIHUS, CIOCOOBI 3anaHusi (GyHKIUH,
B3aMMHO OOpaTHbIE (YHKIIMH, KOMIO3UIUS (HYHKIUH, rpaduK (QYHKIUHU, BBIIOJHATDH
aJIeMEHTapHbIE IPeoOpa3zoBaHus rpa@uKoB HYHKIIHIA;

CBOOOZIHO OIEpPUpPOBaTh MOHATHAMHU: O00JIACTh OIpPENEICHUST U MHOMXECTBO
3HaYeHUN QYHKIMU, HYJIH QYHKIINH, TPOMEKYTKHU 3HAKOTIOCTOSHCTBA;

CBOOOJHO  ONEpUpOBaTh MNOHATUSAMHU: YETHbIE M  HEYETHbIE  (DYHKIMH,
MEePUOINYECKHE (DYHKIIMH, MPOMEKYTKM MOHOTOHHOCTH (YHKLIHMH, MaKCUMyMbl M
MUHUMYMbl (QYHKIMM, HauOoybllleeé W HaUMEHblIeE 3HAueHUE (QYHKIMM Ha
IIPOMEKYTKE;

CBOOOZIHO ONEpUPOBATh MOHATHSAMM: CTENEHHas (PYHKIMS C HATypajbHbIM U
LEeJIbIM TOKa3zareneM, TIpa@uK CTENeHHOW (YHKIUMU C HAaTypaJbHbIM M IEJIbIM
nokasatesneM, rpa@uk KOpHS N-0M cTeneHu Kak (PYHKIUU OOpaTHOW CTENEHU C
HaTypaJIbHbIM IOKa3aTeJIeM;

ONEepUpPOBaTh TMOHATUSMHU: JIMHEHHas, KBaJapaTHUyHas U JApPOOHO-JIMHEHHas
(yHKLMH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIEAOBAHUE U MOCTPOCHUE UX TPA(UKOB;

CBOOOJHO ONEpUpOBaTh MOHATHUAMM: TIOKa3aTellbHas U JorapupmMuyeckas
(GyHKIMHM, WX CBOWCTBA W TpaduKW, HCMHOIB30BATH HUX TpapuKh JUIsl PEHICHUS
YPaBHEHHI;

CBOOOZIHO  OMEpUPOBaTh MOHSATHSIMHU: TPUTOHOMETPUYECKAs  OKPY>KHOCTb,
onpeeneHrue TPUrOHOMETPUUECKUX (PYHKIIUIA YUCIOBOI'O apryMEHTa;

UCIO0JIb30BaTh rpaduKu (PYHKIUHN IJI UCCIIEIOBAHUS MPOLIECCOB U 3aBUCUMOCTEM
IpU PEIIeHUH 3a7ad U3 JPYTUX Y4eOHbIX MPEIMETOB M PeaibHOM KU3HHU, BBIPAXaTb
dbopMysiaMu 3aBUCUMOCTH MEKIY BEIMUNHAMU;

Havana mareMaTH4ecKOro aHaju3a:

CBOOOJHO OINEpUpOBaTh MOHATUSMHU: apudMeThueckass U TI'eOMETpUYEeCcKas
nporpeccusi, OECKOHEYHO YOBIBaIOIIasi T€OMETpUYECKas MNpOrpeccHs, JUHEWHBbIA u
HKCIIOHEHIIMATBHBIA POCT, (POpMyJa CIOKHBIX MPOLEHTOB, UMETh MPEJCTABICHUE O
KOHCTAaHTE;

UCIIOJIB30BaTh IPOIPECCHM JUIS PELICHHs peajbHBIX 33Jad  IPUKIAJIHOIO
XapakTepa;



CBOOOJTHO ONEPUPOBATH MOHATUSIMU: TOCIENOBATEIBHOCTh, CIHOCOOBI 3aJaHUs
M0CJIEIOBATEIHHOCTEW, MOHOTOHHBIE M OTPAHUYEHHBIE TIOCIIEIOBATEILHOCTH, TOHUMATh
OCHOBBI 3apO’KJIEHUS MAaTEMAaTHUYECKOT0 aHaIM3a KaK aHalin3a 0ECKOHEYHO MaJIbIX;

CBOOOJHO ONEpUPOBATHh MOHATUSAMU: HEMPEPHIBHbIE (YHKIUH, TOYKHA pa3pbiBa
rpaduka QyHKINH, aCUMIOTOTHI Tpaduka QPyHKINH;

CBOOOJTHO OIEpPUPOBATH TMOHATHEM: (YHKIMS, HeNpephiBHAs Ha OTpE3Ke,
NPUMEHSTh CBOMCTBA HEMIPEPHIBHBIX (PYHKIUHN JJIS PEIICHUS 3a/1a4;

CcBOOOJHO OMEpUPOBATH MOHATUSMU: TEpBasi U BTOpas MPOU3BOAHBIC (YHKIUH,
KacareiabHas K rpaduKy QyHKINM;

BBIYHCTISATH TPOU3BOAHBIE CYMMBI, IIPOU3BECHHS, YaCTHOTO M KOMITO3UIIUU ABYX
(GyHKIMIA, 3HATh MPOU3BOIHBIC JIEMEHTAPHBIX (QYHKIIUIA;

UCIIOJIb30BaTh T€OMETPUUYECKUIN U (PU3NUECKUI CMBICI TPOU3BOIHOM JIJIsl peLIeHUS
3ajad.

MHoKecTBa M JIOTHKA:

CBOOO/IHO ONEPUPOBATH MOHATUSAMU: MHOKECTBO, OTIEpALIMU HAJl MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM ammapar A ONHCAHMs pPeajbHbIX
IIPOLIECCOB U SABJICHUH, IPU PELICHUHN 3a/1a4 U3 IPYTUX yUY€OHBIX MPEAMETOB;

CBOOOMHO OMEpUPOBaTh TMOHATHUSIMHU: ONpEICIICHNEe, TeopemMa, ypaBHEHHUE-
CIIEJICTBUE, CBOWCTBO MAaTEMaTHYECKOTO OOBEKTa, J0Ka3aTeNbCTBO, PAaBHOCHIIBHBIC
YpaBHEHUS U HEPABEHCTBA.

K xonmy oOywyenuss B 11 kiacce oOydarOmMACS TOJYYUT CIEIYIONTUE
npeIMeTHbIC Pe3yabTaThl MO OTJACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO Kypca
«Anrebpa 1 Hayasla MaTeMaTHYECKOTO aHATTN3ay:

Yucia v BBIYMCICHUSA:

CBOOOZHO OINEpUPOBaTh MOHATHSAMH: HaTypaldbHOE M LEJIO€ YHCIO, MHOXECTBA
HATYpaJIbHBIX U LEJbIX YNCEI, UCII0JIb30BATh MIPU3HAKU JEIUMOCTH 1enbix yncen, HOJJ
u HOK HaTypasbHBIX YHCeN IS PelieHus 3a1a4, MPUMEHSTh alropuT™ EBkinpa;

CcBOOOTHO OTIEPUPOBATH MOHATHEM OCTATKa MO0 MOAYIIIO, 3aMChIBaTh HATYpaJIbHbIC
Yrclia B Pa3IMYHBIX MMO3ULMOHHBIX CHUCTEMaX CUUCIICHUS;

CBOOOZIHO OINEpPUPOBaTh MOHATHUAMU: KOMIUJIEKCHOE YHCIO M MHOMXECTBO
KOMIUIEKCHBIX YHCEN, MpPeICTaBIsATh KOMIUIEKCHBIE YHWCiIa B alnreOpanyeckod W
TPUTOHOMETPHUECKON (opme, BBHIMONHITH apuPMETHUECKUE OIepalud C HUMU H
n300paxaTh Ha KOOPJAUHATHOMN TIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOZHO OMEpPUPOBATh TOHATUSAMU: HWPPALMOHAIBHBIC, TIOKA3aTENbHBIE U
norapu(MHUUECcKre HEpPaBEHCTBA, HAXOJIUTh MX PEIICHUS C MOMOUIBI0 PABHOCUIIBHBIX
EPEXO0B;

OCYUIECTBJISATH OTOOP KOpHEN MPH pEelIEHUU TPUTOHOMETPUYECKOTO YPaBHEHUS;



CBOOOJHO  ONEpUPOBaTh  TMOHSITHEM  TPUTOHOMETPUYECKOE  HEPABEHCTBO,
OPUMEHSATh  HEoOXoauMble  (OpMyNbl  JJIS  PEIIeHHS  OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABECHCTB;

CBOOOJHO OINEpPUPOBaTh MOHATHUSAMHU: CHUCTEMa U COBOKYIHOCTh YPaBHEHHH W
HEPaBEHCTB, PAaBHOCWJIbHBIE CHCTEMBl W CHUCTEMBI-CIEJICTBHS, HAXOAHUTHh PELICHUS
CUCTEMBbl M COBOKYIHOCTEH pallMOHANBHBIX, WPPAIMOHAIBHBIX, IOKa3aTeIbHBIX H
norapu(MUYECKNX YpaBHEHUI U HEPABEHCTB;

pemaTh paloHalbHbIE, UPPAlMOHAIbHbBIE, TOKA3aTENbHBIC, JTJOTapU(PMHUUECKUE U
TPUTOHOMETPUYECKUE YPABHEHHS U HEPABEHCTBA, COACPKALIUE MOIYJIA U NTApaMETPBIL;

MPUMEHATh TpadUyecKre METOAbl I pPEUIeHUS YpaBHEHUH M HEpPaBEHCTB, a
TaKXe 33/1a4 ¢ apaMeTpaMu;

MOJIEJTUPOBATh pPEaIbHbIE CUTYAIllMU Ha SI3bIKE aJIreOpbl, COCTABJISITH BBHIPAKECHHUS,
YpaBHEHUS, HEPABEHCTBA M MX CHUCTEMBbI [0 VYCIOBHIO 3a/Jaud, MCCIIEI0BATh
MIOCTPOEHHBIE MOJIEIN C HCIOJIb30BAHUEM ammapara aiareOpbl, UHTEPHPETUPOBATH
IIOJIyYEHHBIA PE3YINIbTAT.

DOyHKUUM U Tpaduku:

CTPOUTh TpapuKd KOMIIO3ULIMU (YHKUMH C TOMOLIBIO  3JIEMEHTApHOIrO
MCCJIEIOBAHMS U CBOMCTB KOMIO3UIMU JABYX (DYHKIIMIA;

CTPOUTh T€OMETpPUYECKUE 00pa3bl ypaBHEHUH M HEPABEHCTB Ha KOOPAMHATHOU
IIJIOCKOCTH;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: TpaUKU TPUTOHOMETPUUECKUX (YHKIIHI;

MPUMEHSATh PYHKIMU 1711 MOJICJIMPOBAHUS U UCCIIEIOBAHUS PEATbHBIX IPOLIECCOB.

Havana mareMaTH4ecKoro aHajiusa:

MCIIOJIb30BaTh MPOU3BOJHYIO ISl UCCIEAOBaHUS (PYHKIIMM Ha MOHOTOHHOCTH U
DKCTPEMYMBI;

HaXOJUTh HAWOOJbIIIEE M HAUMEHbINEEC 3HAUYCHHUS (PYHKIIMU HEMPEpPHIBHOW Ha
OTpE3KE;

UCIOJIb30BaTh MPOMU3BOAHYIO JJIA HAXOXACHUS HAWIy4yllero penieHus B
MPUKJIAAHBIX, B TOM YHCIIE COLUAIbHO-3KOHOMUYECKUX, 3aJaydax, I ONpeIeICHUS
CKOPOCTHU U YCKOPEHHUSI POIIecca, 3aJaHHOTO (GOopMYIION Uil rpaduKoM;

CBOOOJIHO ONEpUPOBATH MOHATUSMU: TEPBOOOpa3Hasi, ONpeAeNEHHbIA HHTErpal,
HaxOJIUTh TEPBOOOPA3HbIE SJIEMEHTAPHBIX (PYHKUUMNA UM BBIYUCIATH HMHTErpai Mo
dhopmyne Herotona-JleitOuua;

HAXOAUTh IJIOIIAAN IIOCKUX GUTYp U 0OBEMBI TEJI C TOMOIIBIO MHTETpaa;

MMETh TMpPEACTaBICHUE O MAaTEeMAaTHYECKOM MOJEIMPOBAHUM Ha IpPUMEpE
coctaBieHus nuddepeHInanbHbIX YPaBHEHHUI;

pemiaTh MNPUKIATHBIE 3a/ladyd, B TOM YHCIE COLUAIBbHO-DKOHOMHYECKOTO U
(bur3MYeCcKOro Xxapakrepa, Cpe/ICTBAMH MaTEMAaTHUYECKOTO aHAJIK3a.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJTACC

Ne
n/n

KoanuecTBo 4acoB

HauMmenoBanue

pa3aesioB U TeM KonTposibHbIe
Bcero
NMPOrpaMMbI padoTbI

IIpakTH4eckue
padoThI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

MHokecTBO

JIEHCTBUTEIILHBIX

yucell. MHOTOUYJICHEL.

Parmmmonansabie 24 1
ypaBHEHUS U

HEpaBEHCTBA.

CucreMbl TUHESHHBIX

ypaBHEHUH

OyHKIUYN U TpapuKH.
Crenennast pyHKIUS 12 1
C LIEJIBIM TTOKa3aTeIeM

Apudmernaeckuit
KOpPEHb N-O CTETIEHHU.

P 15 1
HppaunonainbHbie

YpaBHEHUSA

ITokasarenpHas

byHKIIHS. 10 1
[TokaszaTenbHble

YpaBHEHUS

Jlorapudgmuueckas

GbyHKIHS. 18 1
Jlorapudmuueckue

ypaBHEHUS

Tpuronomerpuyeckue

BBIPAKEHUS U 22 1
ypaBHEHUS

IlocnemoBaTeabHOCTH
" Iporpeccuun

10 1

HenpepsiBHble
byHKIIH. 20 1
[IpousBogHas

[ToBTOpEHHUE,
0000111eHNE,
CHCTEMaTH3alHs
3HaHUH




OBIIEE KOJIMYECTBO

1
YACOB I10 ITPOTPAMME 3



HOYPOYHOE IINTAHUPOBAHHUE
10 KJTACC

KoanuecTBo 4acoB
Ne

n/ Tema ypoka Bcer  KoHTpOJIBH
n 0 ble padoThI

IIpakTHYeck
ue padoTsl

Jlara
H3yUeH
us

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTeJibH
ble pecypchl

MHOkecTBO,
omnepaluu Hajl
MHO>KECTBAaMM U UX
CBOMCTBaA

JnarpaMmsl
Diinepa-Benna
IIpumeHeHne
TEOPETUKO-
MHO’KECTBEHHOI'O 1
arnmapara s

pelieHus 3aaa4y

PanuyonanbHnie
YHpcia.
OOBIKHOBEHHEIE U
IECITUIHBIE
IpoOH, IPOLIEHTHI,
OECKOHEUHBIE
MIEPUONICCKHC
Ipodu

PanmonansHbIe
YyHpcia.
OOBIKHOBEHHEIE U
JIECITHYHBIE
JIpoOH, TIPOLICHTHI,
OECKOHEUHBIE
NEePUOANYECKUE
npodu

IIpumeHeHne

npoOeit u

MPOLEHTOB IS 1
perieHus

MPUKJIAHBIX 33]1a4

[Ipumenenue
npobeit u 1
MIPOLIEHTOB ISt




peueHus
MPUKIIAJHBIX 33134

JleficTBUTENIbLHBIC
qyycia.
PannonansHbie 1
UppaLOHATIbHBIE
yucna

Apudmernueckue
OTIEpALINH C
JEeUCTBUTCILHBIMU
YHCIIaMU

10

11

Monayns
JEUCTBUTEIHLHOTO
YHCJIa B €ro
CBOMCTBaA

[TpubmmxEéHHbBIC
BBIUKCIICHHUS,
npaBuia
OKpYTJICHUS,
MIPUKUJIKA U
OLICHKA pe3yybTaTa
BBIYUCIICHUI

12

OCHOBHBIE METOIBI
pelieHus neabix 1
JpOOHO-
palroHaIBHBIX
YpaBHEHUU U
HEPaBEHCTB

13

OCHOBHbBIE METOIBI
pEIICHHS [IEBIX ’
JIpOOHO-
parroHaIbHBIX
YpaBHEHUU U
HEPABEHCTB

14

OCHOBHbBIE METOIBI
peIIeHus HEeNbIX U
JIpOOHO-
paIMOHATLHBIX
YpaBHEHUU U
HEPABEHCTB

15

MHuorouseHs! oT
oJHOH
[IEPEMEHHOM.




16

Jenenue
MHOTOYJICHa Ha
MHOTOYJIEH C
octaTtkoMm. Teopema
bezy

MHoOrouieHsl ¢
LEIbIMU
koa(urmeHTamu.
Teopema Buera

17

Pemenue cucrem
JIMHENHBIX
YpaBHEHUU

18

19

Pemenue cucrem
JIMHENHBIX
ypaBHEHU I

Marpuua cucteMsl
JIMHENUHBIX
YpaBHEHUM.
Onpenenurens
MaTpHUILIbI 2X2, ero
reOMETPUYECKUI
CMBICJI U CBOWCTBA;
BBIUNCJIEHHUE €r0
3HAUYCHUS

20

21

22

Onpenenurens
MaTpHUILIbI 2X2, ero
reOMETPUUYECKUI
CMBICJI U CBOWCTBA;
BBIYHCIIEHHUE €T0
3HAUYCHUS

IIpumeHeHue
OIPEIEIUTENS IS
PELICHUS CUCTEMBI
JIMHEHHBIX
YpaBHEHUNU

Pemenne
MPUKJIAHBIX 33]1a4
C IOMOIIILIO
CHCTEMBI
JIMHEWHBIX
ypaBHEHUU

23

Pemenue
MPUKJIAJHBIX 3a7a4




C TIOMOIITBIO0
CHCTEMBI
JIMHEHHBIX
ypaBHEHUH

24

25

26

27

Konrtponbnas
pabora:
"ParroHaabHEIE
ypaBHEHUS U
HEpaBEHCTBA.
Cucremsbl
JIMHEHHBIX
ypaBHeHUI"

OYHKIMS, CIIOCOOBI
3aanus QyHKIUH.
B3anmuO 0OpaTHbIC
byHKINN.
Kommnoszumus
byHKIUI

I'paduk pyHKuUM.
DNeMeHTapHbIe
npeoOpa3oBaHUs
rpaguKoB
byHKIMMA

O6nactpb
ompeseNneHus u
MHOECTBO
3HAUYCHUU
¢byuknun. Hynu
GyHKIHIH.
IIpomexyTku 3HaK
MOCTOSTHCTBA

28

YEtHrie 1
HEYETHEIE

GyHKIHIH.
[Iepnonnueckue

byHKINN.
[IpomexyTku
MOHOTOHHOCTH
byHKINHA

29

MakcuMyMmsl 1
MUHUMYMBbI

byHKIMN.
HanbGonsmee n




HAaUMEHbIIIee
3Ha4YeHHUE (PYHKITMH
Ha MMPOMEKYTKE

30

JIuneiinas,
KBaJ[paTHYHAS U
JIpOOHO-TMHEHHAs

byHKIUHA

31

DJIeMEeHTapHOE
UCCIIEIOBaHUE U
MOCTPOCHHE
rpaduKOB ITUX

byHKIMi

32

DIleMeHTapHOE
UCCIICIOBaHUE U
MOCTPOCHHE
rpaduKOB ITUX

byHKIMiI

33

34

35

36

CrereHs ¢ UeIbIM
[IOKa3aTelIEM.
bunom HeroroHa

CreneHs ¢ 1eJIBIM
MOKa3aTeJIeM.
bunom HeroTona
CreneHHas
byHKLUSA C
HATypaJIbHbIM U
LIEJIBIM
rmoka3arenem. E€
cBOIicTBa U rpaduk

KoHnTtponbHas
pabora:
"CremneHHas
¢byukmus. Eé
CBOMCTBA U
rpaduk"

37

Apudmernueckuit
KOpEHb
HaTypaJibHOU
CTEICHHU U €T0
CBOMCTBA

38

Apudmernueckuit
KOpPEHb




HaTypaJIbHON
CTEIIEHHU U €T0
CBOMCTBA

39

[IpeobpazoBanus
YHCJIOBBIX
BBIPAKECHUH,
coJieprKalnx
CTEMEeHH U KOPHU

40

[IpeobpazoBanus
YHCJIOBBIX
BBIPAKECHU,
CoJIeprKaIInX
CTETeHHU U KOPHU

41

[IpeobpazoBanus
YHCIIOBBIX
BBIPAKECHU,
CoJIeprKaIInX
CTETNEHH U KOPHU

42

HppaunonaibHbie
YpaBHEHUS.
OCHOBHBIE METOIBI
peLeHust
MPPALMOHATBHBIX
yYpaBHEHUHU

43

44

45

HppanunonaibHbie
ypaBHEHUS.
OCHOBHBIE METO/IbI
perieHus
MPPALMOHATBHBIX
YpaBHEHUNU

Uppannonanbubie
YpaBHEHHUS.
OCHOBHBIE METO/IBI
peleHus
UPPaAIMOHATIBHBIX
ypaBHEHUU

PaBHOCHIBHBIE
Iepexonbl B
peLIeHnn
HMppalOHAIIbHBIX
ypaBHEHUU

46

PaBHOCHUIBHEIE
Iepexonbl B




peuieHuun
UppaALMOHATIBHBIX
ypaBHEHUH

47

PaBHOCHITBHBIE

Nepexo/Isl B

peueHun 1
MPPALMOHATIBHBIX
ypaBHEHUH

48

PaBHOCWIIBHBIE

[IEPEXO/Ibl B

pemeHun 1
UPPaLMOHATIBHBIX
YpaBHEHUU

49

50

51

52

53

CaoiicTBa

rpaduk KOpHs N-oi
CTCTICHH KaK

byHKIIMM 00paTHOM 1
CTETICHU C

HATYpPaJbHBIM
MoKazaresiem

CaoiicTBa 1

rpaduk KopHs N-oi
CTETIEHU KaK

byHKIMN 00paTHOM 1
CTETICHH C

HATYpaJbHBIM
HOKa3aTeneM

KonTponbHas
pabota: "CBolicTBa
U rpaduk KopHs N-
Ol CTEeNEeHM.
HppauunonanbHbie
ypaBHeHUs"

CreneHb ¢
panoHaIbHBIM
oKa3atejieM U e€
CBOMCTBa

CreneHb ¢
palroOHaIbHBIM
rmokazarejieM U e€
CBOMCTBaA

54

Crerneun ¢
parMOHATEHBIM




IOKa3aTeJIeEM U €€
CBOMCTBA

55

56

57

58

59

60

Iloka3zarenpHas
byHKIHA, €€
CBOIiCTBa U Tpaduk
Hcnons3oBanue
rpaduka QyHKIUN
JUTSL PEIICHUS
ypaBHEHUI
Hcnons3oBanne
rpaduka QyHkuIMH
JUTSL peIICHUS
ypaBHEHU I

[loka3aTenbHble
YpaBHEHUS.
OCHOBHBIE METO/IbI
peuieHus
IIOKa3aTCJIbHBIX
ypaBHEHU I

[TokazarenbHbIC
YpaBHEHHUS.
OCHOBHBIE METOIBI
pelIeHus
MMOKa3aTeIbHbIX
ypaBHEHUU

[TokazarenbHbIC
YpaBHCHHS.
OCHOBHBIE METOIBI
perIeHus
IMOKa3aTeIbHbIX
YpaBHEHUU

61

KoHTtponbHas

pabora:

n
[ToxazarenbHast

GyHKIHS.

[loka3arenbHble

ypaBHeHHUA"

62

Jlorapudm yucina.
CaoiicTBa
norapupma

63

Jlorapudm uncna.
CaolicTBa




aorapudpma

64

65

66

Jlorapudm yucna.
CaoiicTBa
norapudma
JecsaTuunable u
HaTypaJlbHbIe
JorapudMbl

Jecsatuunable 1
HaTypaJbHbIE
JorapudMbl

67

[IpeobpazoBanue
BBIPAKECHU,
CoJIeprKaIInx
JorapudMbl

68

[IpeobpazoBanue
BBIPAKECHU,
coJIeprKaIInx
JorapudMbl

69

[IpeobpazoBanue
BBIPAKECHU,
coJIeprKaInx
sorapudmsl

70

71

72

Jlorapugmuueckas
byHK1M, €€
CBOIicTBa U rpaduk
Jlorapugmuueckas
bynkuus, eé
CBO¥CTBa U rpaduK
Hcnons3oBanue
rpaduka GyHKIMH
JUISL peLIeHus
YpaBHEHUNU

73

Hcnonp3oBanne
rpaduka GyHKIMHA
JUISl pELIEHHUS
YpaBHEHUNU

74

Jlorapudmuueckue
YpaBHEHHUS.
OCHOBHBIE METO/IbI
peneHus
JorapuPMHUECKUX
ypaBHEHUU




75

76

77

78

79

80

81

Jlorapugmuueckue
YpaBHEHHMS.
OCHOBHBIE METO/IbI
peLeHus
J0rapupMHUECKUX
ypaBHEHUI

Jlorapudmudeckue
YpaBHEHHSI.
OCHOBHBIEC METOJIBI
peuieHHs
norapuGpMUIeCKuX
ypaBHEHU I

PaBHOCHIBHBIE
nepexo/bl B
peuieHumn
norapuGpMUIEeCKUX
ypaBHEHU I

PaBHOCHIBHBIE
nepexo/bl B
peleHnn
JorapuMUIECKUX
ypaBHEHU U

KontponbHas
paborta:
"Jlorapupmuuecka
s pyHKITHS.
Jlorapudpmuueckue
ypaBHeHUs"
Cunyc, Kocunyc,
TaHT'€HC U
KOTaHI'€HC
YHCIIOBOIO
aprymeHTa

Cunyc, KocuHyc,
TaHT'€HC U
KOTaHI'€HC
YHCIIOBOTO
aprymeHTa

82

Apkcunyc,
apKKOCHHYC U
apKTaHT€HC
YK CIIOBOTO
apryMeHTa




83

84

85

Apkcunyc,
aApKKOCUHYC U
apKTaHT'€HC

YK CIIOBOTO
apryMeHTa
Tpuronomerpuuec
Kasi OKpY’KHOCTBb,
olpeeneHue
TPUTOHOMETPUUYECK
X QyHKIUN
YHCIIOBOTO
aprymeHra
Tpuronomerpuuec
Kasi OKPY’>KHOCTb,
olpeieneHue
TPUTOHOMETPHUYECK
ux pyHKINN
YHCIIOBOTO
aprymeHra

86

87

88

OcHoBHbIE
TPUTOHOMETPHUYECK
ue popMyJisl
OcHoBHbIE
TPUTOHOMETPUUYECK
ue Gopmyiisl
OcHoBHbIE
TPUTOHOMETPUUYECK
ue Gopmyiisl

89

OcHOBHBIE
TPUTOHOMETPHUYECK
ue Gpopmysl

90

91

[Tpeobpa3zoBanue
TPUTOHOMETPHUUECK
WX BBIPAKEHUN
[IpeobpazoBanue
TPUTOHOMETPHUUECK
WX BBIPAKEHUN

92

[IpeobpazoBanue
TPUTOHOMETPUYECK
UX BBIPAKEHUN

93

[IpeoOpazoBanue
TPUTOHOMETPHUYECK




UX BBIPAKEHUN

94

95

96

Pemenne
TPUTOHOMETPUYECK 1
WX YpaBHEHUU

Pemenne

TPUTOHOMETPHUECK 1
UX YpaBHEHUI

Penrenue

TPUTOHOMETPHUECK 1
UX YpaBHEHUI

97

Pewenne
TPUTOHOMETPUYECK 1
UX YpaBHEHUU

98

99

100

Pewenne
TPUTOHOMETPUYECK 1
WX YPaBHEHHU

Pemenue

TPUTOHOMETPHUYECK 1
WX YpaBHEHHUU

Pewenne
TPUTOHOMETPUYECK 1
UX YpaBHEHUMU

101

102

103

Kontponbnas
pabora:
"Tpuronomerpuuec
KHE BBIPAXECHUS U
TPUTOHOMETPHUYECK
ue ypaBHEHHS"

IlocnegoBarenbHOC

TH, CIIOCOOBI

3aJaHus
MOCIIEIOBATEIIFHOC 1
Ter. Meton
MaTeMaTHIeCKOH
WHIYKIAH
MoHOTOHHBIE U
OTpaHUYECHHBIC
MOCJIENOBATEIHLHOC
1. UcTopus
aHanu3a
0OECKOHEYHO MAaJIbIX

104

Apudmernueckas 1




nporpeccus

105

106

107

108

109

110

111

112

['eomeTpuyeckas
nporpeccust

beckoHeuHo
yObIBaroIas
reoMeTpuyecKas
nporpeccus
Cymma
OECKOHEYHO
yOBIBarOIICH
r€OMETPUYSCKOU
MIPOTPECCUH

JIuHeHbIi 1
SKCIIOHEHIIHABHBI
i poct. Hucro e.
®dopmyna CI0XKHBIX
MPOLIEHTOB

JIuHelHbIN K
JKCIIOHEHIIMAILHEI
1 poct. Yucio e.
dopmyna CI0KHBIX
MIPOIICHTOB

Hcnonbs3oBanue
IIPOrPECCUu s
pELIECHNUs PEATIbHBIX
3a/1a4 MPUKIATHOTO
Xapakrepa
KonTponbHas
pabora:
"ITocnenoBarenbHO
CTH U nporpeccun”

HenpepsiBHbIE

GYHKIINHT U UX
CBOMCTBA

113

Touka pa3psbIBa.
ACUMITOTHI
rpaduxoB
byHKIII

114

CgoiicTBa GHyHKINNA
HETIPEPHIBHBIX HA
OTpe3Ke

115

CgoiicTBa (pyHKIMH

[




HEIPEPBIBHBIX HA
OTpe3Ke

116

117

118

Metox UHTEPBAIOB
JUISL pELIEHUS
HEPABEHCTB

Mertoa nHTEpBaAIOB
JUTSL peIIeHUS
HEPaBEHCTB

Mertoa nHTEpBaAIOB

AJI pCIICHUA
HCPABCHCTB

119

[IpumeHenne
CBOJMCTB
HEIPEPHIBHBIX
byHKIMH 115
pEIICHUS 3a/1a4

120

121

[IpumeHenne
CBOMCTB
HETPEPBIBHBIX
byHKIMH 115
pelieHus 3a1a4y
IIepBas u BTOpas
MIPOU3BOIHBIC

byHKIIUN

122

Ornpenenenue,
reOMETPUYECKUI
CMBICTT
MIPOU3BOJHOMN

123

Onpenenenne,
buzndecKuit
CMBICIT
MIPOU3BOAHOMN

124

125

YpaBHeHue
KacaTeJIbHOH K
rpaduxy GyHKINN
YpaBHeHue
KacaTelIbHOH K

rpaduky GyHKIIHH

126

[IpousBoaHbIe
JJIEMEHTaPHBIX

byHKIII

127

[IpousBognbie




AIIEMEHTaPHBIX
byHKIMHA

128

IIponsBonHas
CyMMBI,
IIPOU3BEICHNUS,
YacCTHOTO U
KOMIIO3ULIUU

byHKIMHA

129

IIponsBonHas
CyMMBI,
IIPOU3BEICHNUS,
YacTHOTO U
KOMIIO3ULIUU

byHKIMiI

130

131

[IpounsBoHas
CYMMBI,
POM3BECHUS,
YacTHOTO U
KOMITO3U LU
byHKIMI
Kontponbnas
pabora:
"ITponsBogHas"

132

IToBTOpEHME,
o0oO1Ienue,
cHUCTEMaTH3aITus
3HAHUM:
"VpaBHeHus"

133

[ToBTOpEHME,
00001IeHHE,
cucTeMaTu3alus
3HAHUIM:
"OyHkuun"

134

Hrorosas
KOHTPOJIbHAS
pabora

135

Hrorosas
KOHTPOJIbHAS
pabota

136

IToBTOpEHME,
000011IeHNE,
cucTeMaTu3arus




3HAHUH

OBIIEE KOJIMYECTBO
YACOB 10
[TPOTPAMME

136




YUYEBHO-METO/IUYECKOE OBECITEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJBHBIE YUEBHBIE MATEPUAJIBI JUISI VUEHUKA

* Marematuka. Anre6pa u Hayana MaTeMaTH4eckoro aHanusa, 10 kinacc/ Mep3aisk
A.T'., Homuposckuii J[.A., [TonsikoB B.M.; nox penakuueit [logonsckoro B.E.,
OO11ecTBO ¢ OrpaHMUEHHON OTBETCTBEHHOCTHIO M3naTenbekuii nentp « BEHTAHA -
['PA®»; AxkunonepHoe odmectBo «M3narensctBo «IIpocsemienne»

» Maremaruka. Anredpa v Hayaiaa MaTeMaTH4eCcKoro aHanusa, 11 kinace/ Mep3aisk
A.T"., Homuposckuii [.A., ITonsikoB B.M.; mox penakiueit [Togonsckoro B.E.,
OO611ecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO M3aaTenbekuit ientp « BEHTAHA-
['PA®»; Axunonepnoe odbmmectBo «M3narensctBo «IIpocsenienuey

* Maremaruka: anredpa 1 Hayajga MaTeMaTHYECKOro aHalin3a, reometpus. ['eomerpus,
11 xnacc/ CmupnoB B.A., CmupnoBa M1.M., O0111ecTBO ¢ OrpaHUYEHHOM
oTBeTCTBeHHOCTHIO « IOl MHEMO3MHA»

» Maremaruka: anredpa v Hayajga MaTeMaTHYECKOTo aHalin3a, reometpus. [ 'eomeTpus,
11 knacc/ I'yceB B.A., Pyoun A.T'., O611ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«bamaccy

* Maremaruka: anredpa v Hayajga MaTeMaTHUYEeCKOro aHaiusa, reometpus. ['eomerpus,
11 xnacc/ Anekcanapos A.Jl., Bepaep A.JI., Perxuk B.U., AkiimonepHoe o011ecTBo

«M3parenscTBO «IIpocBemienne»

0

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

1



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HNHTEPHET

2
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