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HOACHUTEJBHASA 3AIINCKA

VYuebHsbIil kKypc «Anredpa U Havyajla MaTeMaTHYECKOrO aHaU3a» SIBIAECTCS
OTHMM W3 Hambojee 3HAYUMBIX B IMPOTpaMMe CPEIHEro OO0Iero oOpa3oBaHMSI,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECIEeUYMBAET MHCTPYMEHTAJIbHYIO 0a3zy s
U3YYEHHUS] BCEX €CTECTBEHHO-HAy4YHBIX KYpPCOB, a C JPYroill CTOPOHBI, (hopMupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHHE 00y4YaloIIUXCsl Ha YPOBHE, HEOOXOUMOM
JUIs OCBOCHUS MHGOPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CJIOBECHOCTH U JAPYTUX
JUCIMIUIMH. B pamkax paHHOro y4yeOHOro Kypca oOydaromuecs OBJIAJEBaOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HayKd, KoTopas (OpMYJIUPYET CBOU
JOCTHKEHMS B MaTeMaTu4eckon hopme.

VY4eOHblll Kypc anreOpsl M Hadyajl MaT€MaTHUYECKOrO0 aHaJId3a 3aKJIaJlbIBAaeT
OCHOBY I YCIICIIHOIO OBJIQJICHUS 3aKOHamMu (U3UKH, XUMHUH, OWUOJIOTHH,
MMOHUMAaHUsI OCHOBHBIX TEHJCHIMN Pa3BUTHS SKOHOMHKHU U OOIIECTBEHHOM XKU3HH,
MO3BOJIIET OPHEHTUPOBATHCA B COBPEMEHHBIX IU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MHCIIOJIb30BaTh UX JJIs JlajbHelero oOpa3oBaHus U B
MMOBCEHEBHOM XU3HU. B TO ke Bpemsi oBiajeHHe aOCTPAKTHBIMU U JIOTUYECKU
CTPOTMMHU KOHCTPYKLMSAMHU anreOpbl M MaTEeMaTHYECKOTO aHaliu3a pa3BUBAET
YMEHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTb, JOKa3bIBAaTh
YTBEPKJICHHS C TOMOIIBIO MHIAYKLUHUN U PacCyXAaTh NEAYKTHUBHO, HCIIOJIb30BaTh
00001IeHNe W KOHKpPETU3allMlo, abCcTparupoBaHME€ U aHAJOrUio, (Gopmupyer
KpEaTUBHOE U KPUTUUYECKOE MBIIIJIEHUE.

B xone usyueHus yueOHOro kypca «Anredpa ¥ Hayaia MaTeMaTHYECKOTO
aHaJIM3a» 0O0ydYarolyecs IMOJIy4aroT HOBBIM ONBIT PEIICHHs NMPUKIAJAHBIX 3ajad,
CaMOCTOSATEJILHOTO NTOCTPOEHUSI MAaTEMaTUYECKUX MOJEEH pEabHbIX CHUTyaluM,
UHTEPNPETAlMA  TOJYYEHHBIX  pPEIIEHUH, 3HAKOMATCSI €  NIpHUMEpPaMHu
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEW B MpUpPOJE, HAyKe U HUCKYCCTBE, C
BBLIAIOUIMMUCS MaTEMAaTUYECKUMU OTKPBITUSIMU U UX aBTOPaMH.

VY4eOHblii Kypc o0jamaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHLUAIOM,
KOTOPBIA pealn3yeTrcs Kak 4dYepe3 Y4YeOHBI Marepuai, CIOCOOCTBYIOIIMA
(bOpMHpPOBAaHMIO HAYYHOI'O MHUPOBO33PEHHS, TaK U yepe3 crneuupuky ydeOHOU
NeSATEIbHOCTH, TpeOyromel MNPOJOJKUTEIHOM KOHILIEHTpAUMKW BHHUMAHMS,
CaMOCTOSITENIbHOCTH, AaKKypaTHOCTH UM  OTBETCTBEHHOCTH 3a IOJYYEHHBIN
pe3yibTar.

B ocnoBe wmertomukum oOydeHus anreOpe M HayalaM MaTeMaTH4YeCKOTro
aHaIM3a JEXKUT JeATeIbHOCTHBIA MPUHIUI 00yUYEHUSI.

B crpykType yueOHOro Kypca «Anredpa M Hayajla MaTeMaTHUYeCKOro
aHaJIM3a» BBIIEJICHBI CIEAYIOIINE COAEPKATEIbHO-METOANYECKUE JIMHUU: «Yucia
U BhIUKCIEHU», « DYHKIMU U Tpadukny, «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTEMaTUYECKOro aHanu3a», « MHOXKecTBa U JIOTHKa». Bce OCHOBHBIE



COZIepKaTeIbHO-METOIMUECKIE JIMHUA HW3Y4YaloTCs HAa TMPOTSHKECHUH JBYX JIET
oOydeHHs1 Ha YPOBHE CpeaHEro o0Imero oOpa3oBaHUS, €CTECTBCHHO OTIOJHSIS
ApyT Ipyra U MOCTEIICHHO HACHIIIAsCh HOBBIMH TEMaMU W pasjaenamu. JlaHHBIH
y4eOHBIH KypC SIBISICTCS HMHTETPATUBHBIM, IIOCKOJBKY OOBEIUHSET B cebe
colepKaHUE HECKOJbKMX MaTeMaTHYEeCKUX JWCIHUIUIMH, TAaKuX Kak anreopa,
TPUTOHOMETPHS, MAaTEMaTHYCCKUN aHajau3, TEOpHUS MHOXKECTB, MaTeMaTHYeCKas
noruka u apyrue. [lo mepe Toro kak oOywaromiuecst OBIaeBalOT BcE Ooiee
IMIMPOKUM MATEMaTHIECKUM aIapaToM, Y HUX TOCICI0BATEIbHO POPMUPYETCS U
COBEPIIICHCTBYETCS yMEHHE CTPOUTh MAaTEMaTUYECKyl0 MOJENbh peaJbHOU
CUTYaIN¥, MPUMEHSTh 3HAHUSA, MTOJYYECHHBIC MPU W3YUYEHUN y4eOHOTO Kypca, s
PEIICHUsT CaMOCTOSITENFHO CHOPMYITMPOBAHHONW MaTeMaTUYECKOM 3a/1a4yH, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

ConeprxkarenpHO-MeTOaUYeCKas JIMHAS «Yuciaa W BBIYUCICHUS) 3aBEpIIacT
(dbopMHupOBaHrE HABBIKOB MCIIOJIB30BAHMS JACHCTBUTENBHBIX YHCEN, KOTOPOE OBLIO
HayaTo Ha YPOBHE OCHOBHOTO 00111ero oOpa3zoBanusi. Ha ypoBHe cpeaHero oo1iero
oOpazoBanusi oco0oe BHHMMaHHe ynaenserca (GOPMHUPOBAHHIO  HABHIKOB
pPaAlMOHAIBHBIX BBIYUCIICHHUM, BKIIOYAIONIMX B CEOS HCIOJIb30BAHUE PA3ITHYHBIX
dbopM 3amucu YuCIa, YMEHHE JeJaTh TPHUKUIKY, BBITIOJHATH MPUOIMHKEHHBIC
BBIYHCIICHHSI, OIICHUBATh UYHCJIOBBIC BBIPAKCHUS, pabOTaTh ¢ MaTEeMaTHYCCKAMU
KOHCTAHTAaMHU. 3HAKOMbIE OOYYaIOMIMMCS MHOXKECTBA HATypalbHBIX, IIENbIX,
pallMOHAIBHBIX U JCHCTBUTEIBHBIX  YHMCENl  JOMOJHSIOTCA  MHOXXECTBOM
KOMIUJIEKCHBIX 4Hhcel. B  KakaoM ©3 3THX MHOXECTB paccMaTpUBAIOTCA
CBOWMCTBEHHBIE €My crenuduueckue 3anadydl W OINepaliu: JAeJIieHHE Hallelo,
OTIEPUPOBAHUE OCTAaTKAaMHW HAa MHOXKECTBE IIeNIbIX YHCEeJ, OCOOBbIe CBOWMCTBA
paIMOHAIBHBIX U UPPAMOHAIBHBIX YKCeT, apu(pMETHYECKUE OTepaIui, a TakKe
U3BJICUEHNE KOPHSI HATypaJbHOM CTENEHM Ha MHOXKECTBE KOMIUJIEKCHBIX YHCEIL.
bnarogaps mocnemoBaTenbHOMY PpACHIMPEHUIO Kpyra HCIONb3yeMbIX YHCeT |
3HAKOMCTBY C BO3MOXXHOCTSIMH WX TPUMEHCHHUS IS PEIICHUS Pa3IUYHBIX 3a1ad
dbopMupyeTCS TpeICTaBICHUE O CAMHCTBE MaTEMaTHKH KaK HayKH M €€ poJid B
MMOCTPOEHUU MOJENICH peaJbHOTO MHUpa, IMHUPOKO HUCIOJB3YIOTCS 000O0IICHUE |
KOHKpPETH3aITHS.

Jluaus «YpaBHEHUS M HEPABEHCTBA» pPEAM3YETCAd HA MPOTSHKCHUH BCETO
oOy4eHHs Ha YpOBHE CpEIHEro oO0Iero oOpa3oBaHMs, TMOCKOJIBKY B KaXIOM
paznene IlporpamMmpl TPEeAyCMOTPEHO pEIICHHE COOTBETCTBYIOMMX 3amad. B
pe3ynbrare OoOydaroluecss OBIAAEBAIOT PA3IMYHBIMH  METOJaMH  PEUICHHUS
palMOHANBHBIX, HWPPAMOHAIBHBIX, ITIOKA3aTENbHBIX, JIOTAaPU(PMUUCCKUX H
TPUTOHOMETPUUYECKNX YpPAaBHCHHM, HEPAaBEHCTB M CHUCTEM, a TakXke 3ajad,
comepkammx mapaMeTphl. [lomydeHHbIE YMEHHS MIUPOKO HCIOJB3YIOTCS TpPHU
UCCeNoBaHNH (DYHKIMA C MTOMOIIBIO MPOU3BOTHOM, TIPU PEIICHUH TTPUKIIATHBIX



3aJa4 U 337a4 Ha HaXOXKJIeHUE HauOOJIbIINX U HAMMEHbBIIUX 3HAUYCHUN (PYHKIIHH.
JlanHasi cozep:kaTelibHasl JIMHUS BKJIIOYAET B ce0s Takke (popMupoBaHUEe YMEHUN
BBIMIOJIHATh ~ pacy€Thl 1o  dopMmyiaM, MpeoOdpa3oBaHUsl  palMOHAIbHBIX,
UPPALUOHAIBHBIX W TPUTOHOMETPHUUECKUX BBIPAXKEHUM, a TaKXKe BBIPAKCHUI,
cCoJiepKalIiuX CTerneHu u Jjorapudmel. brarogaps m3ydeHuio anredpandeckoro
Marepuana IPOMCXOAMT  JalbHEWIIee  pa3BUTHE  AITOPUTMHYECKOTO  H
a0CTpaKTHOTO MBIIUICHUS OO0ydYaroumxcs, GOpMUPYIOTCS HABBIKH JEAYKTHUBHBIX
paccyxJieHuid, paboTbl C  CHUMBOJIbHBIMH  (GOpMamMH,  MPEACTABICHUS
3aKOHOMEPHOCTEN M 3aBHCHMOCTE B BHUJIE PABEHCTB M HEpPaBEHCTB. Anredpa
npenigaraeT 3(QQPEKTUBHbIE HHCTPYMEHTBHI JJIA PEIICHUS NPAKTHUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HAIJISIHO IEMOHCTPUPYET CBOM BO3MOXHOCTH Kak
A3BIKA HAYKU.

ConepxarenpHo-MeToauYecKas JHHUS «DyHKIUU U rpaduKu» TECHO
MEpeIUieTaeTcsl ¢ APYTMMHU JHHUSAMU Y4eOHOrO Kypca, MOCKOJIBbKY B KaKOM-TO
CMBICJIE 3aJaET MOCIEA0BATEIbHOCTh U3YUYEHHs MaTepuana. M3ydeHue cTeneHHou,
NOKa3aTeNbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUYECKUX (PYHKIIMM, UX CBOWCTB
U rpaduKoB, UCHOIb30BaHUE (DYHKUMN JUIS pelleHus 3ajad U3 JpYrux y4eOHbIX
MIPEAMETOB U PEAbHOM KU3HU TECHO CBS3aHO KaK C MATEMATHYECKUM aHAJIU30M,
TaK U C PEIICHUEM YpaBHEHHM M HepaBeHCTB. [lpu sTomM OonbllIOE BHUMAaHHE
ynensiercs: GOpMUpPOBaAHUIO YMEHUS BbIpakaTh (pOpMyJiaMU 3aBUCUMOCTU MEXY
pPa3IMYHBIMM BEJIMYMHAMHU, MCCIEAOBAaTh MOJYy4YeHHbIE (QYHKIUH, CTPOUTh HX
rpaduku. Matepuan 3Tol cozepKaTeIbHON JIMHUK HalleJIeH Ha Pa3BUTUE YMEHHM
M HaBBbIKOB, TIO3BOJSIIOIIMX BBIPAXKaTh 3aBUCUMOCTH MEXAY BEIMYMHAMHU B
paznuyHOil (hopme: aHaTUTUYECKOH, rpaduueckoil u crmoBecHo. Ero u3ydenue
CHOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K
0000IIIeHNIO M KOHKPETU3AIUU, UCTIOIH30BAHUIO AaHAJIOTHA.

ConepxarenpHas J1uHus «Hadanma maremaTudeckoro aHajau3a» I03BOJISET
CYILIECTBEHHO PACIIMPUTH KPYyr KaK MaTeMaTHYECKUX, TaK M NMPUKIAJHBIX 3a/1ad,
JOCTYIHBIX OOYyYaroUUMCs, TaK KaK y HUX TMOSIBISIETCS BO3MOXHOCTb CTPOMTH
rpa@uKyd  CIOXHBIX (YHKIHM, ONpenensTh WX HauOOJbIIME W HAWUMEHBIINE
3HAYEHHUS, BBIYUCIATH IUIOMAAN (GUTYp U OOBEMBI TeN, HAXOIUTh CKOPOCTH H
YCKOpeHMsl TmporeccoB. JlaHHas conepKaTelbHas JMHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH ITOCTPOEHHUS MaTEMaTHYECKUX MOJENIEH pEabHbIX CHUTYalluil,
MO3BOJISIET HAXOJIWUTh HAWIydlllee pEUIeHUE B MPUKIAIHBIX, B TOM YHUCIE
COLIMAJIbHO-PKOHOMHYECKHUX, 3a/ladyaX. 3HAKOMCTBO C OCHOBaMH MaTEMaTUYECKOTO
aHajM3a CIOCOOCTBYET PAa3BUTHUIO AOCTPAKTHOTO, (HOPMATBHO-JIOTUYECKOTO U
KpEaTUBHOTO MBbIIUIECHUS, (POPMUPOBAHUIO YMEHHUH pacro3HaBaTh MPOSBICHUS
3aKOHOB MAaT€MAaTHKH B HayKe, TEXHHKE M McKyccTBe. OOyuaromuecs: y3HaIT O



BBIJIAIONINXCS pe3yJIbTaTaX, MOJYYEHHBIX B XOJI€ pPAa3BUTUS MAaTEMAaTUKU Kak
HAyKH, U 00 UX aBTOpax.

ConepxaTenbHO-MeToANYECKast TUHUS « MHOXKECTBA U JIOTMKa» BKJIIOYAET B
ce0s DJIEMEHTHl TEOPUM MHOXECTB W MAaTEMAaTHYECKOW JIOTUKH. TeopeTHko-
MHO>KECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYPC MIKOJIBHON MaTeMaTUKU
U TpeasiaraloT HauOoJiee YHUBEPCAJIbHBIN S3bIK, OOBEAMHSIIONINN BCE pa3elibl
MaTEeMaTUK M €€ MPUIOKEHUH, OHM CBS3BIBAIOT pa3Hble MaTeMAaTHYECKHUE
JUCHUIUIMHBL W UX TPUIIOKEHUS B enuHoe 1enoe. [losTomy BaxHO HAaTh
BO3MOXKHOCTh OOYyYarOIIeMycsl TOHHMATh TEOPETHKO-MHOKECTBEHHBINH SI3BIK
COBPEMEHHOM MaTEMaTUKH W HCIOJb30BATh €0 /I BBIPAKEHUS CBOMX MBICIIEH.
JpyrumM BaXXHBIM TMPU3HAKOM MaTEMaTUKM KaK HAayKH CIEQyeT MPU3HAThH
CBOMCTBEHHYIO €M CTpOroctb OOOCHOBAaHMII U CJ€OBaHUE OMNPEACIEHHBIM
MpaBWJiaM  TIOCTPOCHMSI  JOKa3aTeJbCTB.  3HAKOMCTBO €  DJIEMEHTaMU
MaTeMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHUIO JIOTMYECKOTO MBIIUICHUS
00y4Jaronmxcsi, M03BOJISIET UM CTPOUThH CBOU PACCYKJICHUSI HA OCHOBE JIOTUYECKHUX
npaBuil, GOPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUSI.

B yuebHOoM Kypce «Anrebpa W Hadajga MaTEMaTUYECKOTO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMaTHUYECKOTO MOJICTMPOBAHUS, KOTOPbHIE MPU3BAHbI
CIOCOOCTBOBAaTh (POPMHUPOBAHUIO HABBIKOB ITOCTPOCHUSI MOJENEH peaibHbIX
CUTyallMii, MCCIEIOBaHUS ATHUX MOJEJICH C TMOMOIIBIO ammapara anredpbl H
MaTEMaTUYECKOTO aHalin3a, WHTEPIPETAIlMN TOJyYeHHBIX pPE3yJIbTaToB. Takue
3aJlaHusl BIUIETEHBI B KAXKJIBIN U3 Pa3/iesIOB IPOrPaMMBbI, TOCKOJIbKY BECh MaTepUal
y4eOHOTO Kypca MIUPOKO UCMOJB3YeTCs Il pelieHus NpUKIagHbIX 3anad. [Ipu
pelieHud  peajbHbIX  MPAKTHYECKUX  3a7ad  oOydaroluecss  pa3BUBAIOT
HAOJIIOIaTeNIbHOCTh, YMEHHE HAaXOJUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
UCIIOJIb30BaTh  AHAJIOTHIO, 0000IaTh ¥ KOHKPETHU3UPOBATh  MPOOJIEMY.
JlestenbHOCTh TIO (OPMUPOBAHUIO HABBIKOB PEIICHUS] TPUKIAIHBIX 3a/a4
OpraHU3yeTCs B MPOIECCEe U3YUEHUSI BCEX TeM YUueOHOro Kypca «Anredpa v Havasia
MaTeMaTHYECKOT0 aHAJIN3ay.

Ha wusydenne ydeOHOTO Kypca «Anredpa W Hadajga MaTeMaTHYECKOTrO
aHanu3a» oTBoauTcs 272 vaca: B 10 kiacce — 136 gacoB (4 yaca B Heaenio), B 11
kiacce — 136 yacoB (4 yaca B HEJETIO).



COILEPKAHUE OBYYEHUA
10 KJTACC

Yucia 1 BBIYUCTICHUA

Panmonaneupie yucina. OOBIKHOBEHHBIE M JECATHYHBIC IPOOH, MPOIICHTHI,
O0eckoHeuHble mnepuoauueckue apodu. [IpumeHenune npoOell W MPOLIEHTOB MAJIs
peLIeHUS NPUKIAIHBIX 3a/1a4 U3 PA3JIMYHbBIX OTPACICH 3HAHUN U PEAIbHOM KU3HU.

JlecTBUTENbHBIE 4YMCIIA. PanuoHaJbHBIE M UpPpPalMOHAIBHBIE YHCIIA.
ApudpmeTrnueckue  omepanud ¢ JCUCTBUTENBHBIMH  4HcIaMd.  Moynb
JEUCTBUTEIBLHOTO YKCIIa U ero cBoicTBa. [IpubOinKEHHbBIE BBIYUCICHUS, TPABUIIA
OKPYTJICHHUSI, IPUKHJIKA U OLICHKA PE3yJIbTaTa BEIYMCICHUN.

Crenenp ¢ uensiM nokaszaresneM. buHom HerootoHa. Hcnosb3zoBaHue
HOIXOAIIENH POPMBI 3aMCH IEHCTBUTENBHBIX YUCEIN JIJISl PELICHUS] TPAKTUUECKUX
3a/1a4 U MPEJICTABICHUS JaHHBIX.

ApudmeTruecknuil KOpeHb HaTypaJIbHOM CTENIEHHU U €r0 CBOMCTBA.

CreneHb € panMoOHAJbHBIM TMOKa3aTeleM © €€ CBOMCTBA, CTENEHb C
JIICUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa norapudma. JleciTUuHbIE W HaATypajbHbIC
norapu@Msl.

Cunyc, KOCUHYC, TAHT€HC, KOTAHT€HC YMCJIOBOTO apryMeHTa. ApKCUHYC,
APKKOCUHYC ¥ apKTAHI€HC YHUCIIOBOI'O ApTyMEHTA.

YpaBHeHMs 1 HEPABEHCTBA

ToxnaecTBa W TOXAECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCWIIbHBIE YpaBHEHUsI W ypaBHEHMA-CIEACTBUs. HepaBeHCTBO,
peLIEHNE HEPABEHCTBA.

OCHOBHBIE METO/bI PEUICHUS LIETIbIX U JPOOHO-PALIMOHANBHBIX YpaBHEHUN U
HEpABEHCTB. MHOTOYICHBI OT OJIHOM NEpEeMEHHOHW. JleJleHne MHOrowwieHa Ha
MHOIOWIeH ¢ ocratkom. Teopema bedy. MHorowieHsl ¢  LEIbIMHU
koapunrenramu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BHIPAKEHUHN, COAEPKAIIUX CTENEHN U KOPHHU.

WppannonanbHbie YpaBHEHUS. OcHOBHBIE METO/BI peleHus
MPPALMOHAJIBHBIX YPABHEHUM.

ITokazarenbHble ypaBHEHUS. OCHOBHBIE METOJBI PEIICHUS IMOKA3aTEIbHBIX

YPaBHEHUN.

[IpeoOpazoBaHue BbIpaXKEHU, COACPIKALTUX JTOTapUPMBI.

Jlorapupmuueckue ypaBHEHUSI. OcHOBHBIE METO/IbI penieHus
Jorapu(pMHUUECKUX YpaBHEHUII.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopmybL. [IpeoGpazoBanue

TPUTOHOMETPHUUYECKUX BBIPAKEHUHN. Perenrne TpuroHoOMeTpUIECKUX YPaBHEHUN.



Pemienne cucreM NMHEHHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEUMHBIX
ypaBHeHu#. Onpenenurens MaTpulbl 2X2, €ro TeOMETPUYECKUH CMBICH H
CBOMCTBA, BBIUMCJICHUE €T0 3HAYCHHsI, IPUMEHEHUE OIPEACINUTENS Ul PELICHUS
CUCTEMBI JIMHEWHBIX YpaBHEHMH. PelieHue NpHUKIagHBIX 3a7a4 C I[OMOUIBIO
CUCTEMBl JIMHEWHBIX YypaBHeHuU. lMccienoBanue NOCTPOCHHOW MOJEIU C
MTOMOILBIO MATPHUIL U ONIPENETUTENEH.

ITocTpoeHne MaTeMaTH4EeCKUX MOJEIEH PEaJbHOW CHUTyallUd C IOMOUIBIO
YPaBHEHUN W HEpPABEHCTB. lIpuMeHeHHE ypaBHEHUM M HEPABEHCTB K PELICHUIO
MaTeMaTUYECKUX 3aJad U 3aJad U3 pa3Iu4HbIX o0JacTeldl HaykKu M pPeabHOU
KU3HH.

DOyHKUUHA U TPaPuKu

OyHKIMsA, crnocoObl 3agaHus (QyHKOUMU. B3auMHO o0OpaTHble (QYyHKIUU.
Komnosumms ¢yskuuid. I'paduk  QyHKIuu. OnemMeHTapHble MNpeoOpa3zoBaHUs
rpa@uKoB QyHKIIMIA.

OO6nacth ompeneneHuss U MHOXKeCTBO 3HaueHuil Gyukuuu. Hymu ynkium.
[TpoMexyTKH 3HaKONOCTOSIHCTBA. YETHBIE U HeuéTHbIe QyHKIMU. [lepnonnueckue
¢ynkuuu. IIpoMexyTKu MOHOTOHHOCTH (PYHKUMU. MakCUMyMbl U MHHHMYMBbI
dbyukiuu. Hanbosbliiee 1 HauMeHblIlIee 3HaYEHUs PYHKIIMU Ha TPOMEKYTKE.

JIuneliHas, KBajapaTH4yHas U JApOOHO-TMHEHHas (QYHKIUH. DJIEMEHTapHOE
UCCJIEJOBAaHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHast pyHKIMS ¢ HATypaJbHBIM U 1IEJbIM MoKa3areneM. E€ cBoiicTBa u
rpadguk. CBoiicTBa M TpaduKk KOpHA N-0il cTeneHW Kak (yHKUUH OOpaTHOU
CTENEHU C HaTypaJlbHbIM MOKAa3aTEJIEM.

ITokazaTenbHas U jorapupmuyeckas (QyHKIUU, UX CBOWCTBA M TpaduKH.
Hcnonb3oBanue rpadukoB GyHKIUN I PELICHUs ypABHEHUH.

TpuroHomerpuyeckass OKpYKHOCTb, OIPEACICHHE TPUTOHOMETPUUYECKHUX
(YHKIMI YHUCIOBOTO apryMEHTa.

OYHKIMOHAIbHBIE 3aBUCHUMOCTH B pEalbHBIX MPOLECCaX U SBICHUSX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Havana mareMaTH4ecKOro aHajmsa

ITocnemoBaTeIbHOCTH, CHOCOOBI 3aJaHus IOCIEa0BaTeIbHOCTEH. MeTton
MaTeMaTH4YECKOn WHIYKIUU. MOHOTOHHBIE " OTrpaHUYCHHbBIE
IIOCJIEIOBATEIbHOCTH. VCTOpHSI BO3HMKHOBEHMSI MAaTeMaTHYECKOrO aHaIM3a Kak
aHanu3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reomerpuueckas mporpeccun. beckoneuHo yoObiBaronias
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO yOBIBAOIIEH MeOMETPUUYECKON
MpOrpeccu. JINHENHBIM U SKCHOHEHIMAIBHBIA pOCT. Uncio e. @opmyia CI0KHBIX
OpoueHTOB. Mcnonbs3oBaHME MNPOTrpeccUr Uil  PEIICHHs] pealbHbIX — 3a7ad
IIPUKJIAJHOIO Xapakrepa.



HenpepeiBHble ¢GyHKIIMM W uX cBoiicTBa. Touku paspbiBa. ACHMITOTHI
rpagukoB ¢yHkuuid. CBoicTBa (YHKIHMI HENpepbIBHBIX Ha oOTpe3ke. Mertoj
UHTEPBAJIOB JUIsl pEUIeHUs HEepaBeHCTB. [IprMeHEHHME CBOWCTB HENPEPHIBHBIX
(YHKIMI 1S peneHus 3a1ay.

[lepBas u BTOpas npousBoAHbie GyHKIUU. Onpeenenre, TeOMeTPUIECKUN U
(duznyecKuil CMBICI MPOU3BOIHON. Y paBHEHHE KacaTeIbHOU K rpaduky QyHKIIUU.

[TpousBogHble  3neMeHTapHBIX  (QyHkOui.  [Ipoum3BogHass  cyMMBlI,
MIPOM3BEICHUS, YACTHOTO U KOMITO3ULIUU (DYHKITHIA.

MHoKecTBa H JIOTHKA

MHoOXecTBO, omnepaluu HaJ MHOXKECTBAMM M MX CBOWcTBa. [lnarpammsl
Oiinepa—Benna. IIpumeHeHHe TEOPETHKO-MHOKECTBEHHOIO — ammapara Ui
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PEIICHWH 3aAad W3 JPYIUX
y4eOHBIX PEAMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHUECKOIO OOBEKTa, CIEACTBHE,
JI0Ka3aTeIbCTBO, PABHOCUIIBHBIE YPABHEHUS.

11 KIACC

Yucia 1 BBIYUCTICHUA

Harypanpnbie u nensie yucna. I[IpuMeHeHre NPU3HAKOB JEIMMOCTH LEBIX
yucen, HauOospiuid o0mumii nenutend (manee — HOJ]) m Hammenbiee oOiee
kpatHoe (nanee — HOK), octaTkoB no mozyJito, anroputma EBknna s pereHus
3a/1a4 B LIEJIBIX YHUCIIAX.

KommiekcHble uucna. Anredpanyeckas U TpPUTOHOMETpHUEcKas (HOPMBI
3aliCH KOMIUIEKCHOTO 4Hcia. Apudmernyeckue omnepanuu ¢ KOMIUIEKCHBIMU
yucinamu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW TMJIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii creneHd M3 KOMIUIEKCHOrO uuchia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs1 PEIICHHs] PU3NUECKUX U T€OMETPUUECKUX 3a/1a4.

YpaBHeHUS ¥ HEPABEHCTBA

CucrteMa ¥ COBOKYIHOCTb YpPaBHEHHWW W HEPABEHCTB. PaBHOCHUIIbHBIC
CUCTEMBI U CUCTEMBI-CIIEICTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHX  YpPaBHEHUW C  TOMOUIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH. Pellienre TpUroHoMeTpuYeCKX HEPABEHCTB.

OCHOBHBIE METO/ABl PEIIECHUS TOKA3aTeNbHbIX U  JIOTapu(PMHUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS] UPPALMOHAIIbHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEUICHUSI CUCTEM U COBOKYIHOCTEN PAallMOHAIIBHBIX,
UppalMOHAIbHBIX, I0KA3aTEJIbHBIX U JJOTapU(PMUUECKUX YPaBHEHUI.

YpaBHEHUs1, HEPABEHCTBA U CUCTEMBI C ITApaMETPaMHu.



IIpumenenne  ypaBHEHMH, CHCTEM M HEPABEHCTB K  PELICHUIO
MaTEMaTUYECKUX 3a7ad M 3a/Jad M3 Pa3lIMYHBIX O00JacTeil Hayku U peasbHOU
KU3HU, UHTEPIIPETALMA MOTYUEHHBIX PE3YIbTATOB.

DOyHKUUM U TPaPuKu

I'paduk xommoszuumu ¢yHkuil. ['eomerpudeckre oOpa3pl ypaBHEHHH H
HEPABEHCTB HA KOOPJAMHATHOU INIOCKOCTH.

Tpuronomerpudeckue QPyHKIIMH, UX CBOMCTBA U TPaPUKH.

I'padmyeckue MeTOABI pelIeHUs YpaBHEHHM M HepaBeHCTB. | 'paduueckue
METO/IbI PELICHUS 3a/1a4 C TapaMETPaMH.

Ucnonp3oBanne rpadukoB GYHKIUNA 71 HWCCIACAOBAHHS IIPOIIECCOB M
3aBHCHMOCTEH, KOTOpbIE€ BO3HHUKAIOT NPU PELICHUM 3aJad U3 JPYTruX y4eOHBIX
IIPEAMETOB U PEaIbHOM KU3HMU.

Havana mareMaTH4eCcKOro aHaJu3a

[IpumeHeHne Mpou3BOJIHON K UCCIIENOBaHUIO (QYHKIUII HA MOHOTOHHOCTH U
sKcTpeMyMbl.  HaxoxkaeHue  HauOoJbIIEro M HAaMMEHBIIErO0  3HAYEHUU
HEIpPEPHIBHON (DYHKLIUH HA OTPE3KE.

IIpuMeHeHre NPOW3BOMHOM Il HAaXOXJACHHWS HAWIIY4YIEro pEIICHHsS B
NPUKIAIHBIX 3aJadax, [JIs OIPENEIEHUs CKOPOCTH M YCKOPEHHs Ipolecca,
3a1aHHOTO (hOpMYJIOi Wi rpaduKoM.

ITepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBooOpa3HbiX. IlepBooOpaszHbie
aneMeHTapHbIX GyHKuui. [IpaBuna HaxoxaeHUS IepBOOOPa3HBIX.

Wnrerpan. I'eomerpuuecknit CMBICII VHTErpala. Brruucnenue
onpenenéHHoro uHTerpaia mno hopmyne Hetorona-Jleitbnuia.

[IpuMeHeHre uWHTErpana i HaxXOXXIEHUs IUIOWAAell MIocKux (Guryp u
00BEMOB r€OMETPUYECKUX TE.

[Ipumepst pemenuit auddepeHnnanbHbIX ypaBHEeHUN. Maremartuueckoe
MOJICJIMPOBAaHUE peajbHBIX IPOLECCOB C MOMOILIBI0 U depeHInanIbHbIX
YPABHEHHUM.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA VYYEBHOI'O KYPCA
«AJITEBPA n HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YITJIYBJIEHHBIN YPOBEHH) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:KaaHCcKOro BOCIUTAHMS

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MMO3HUIIMH 00yJarOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOI'O  4J€Ha  POCCHMCKOro  o0miecTBa,  IPEACTABICHHE O
MaTeMaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SIBICHH,
IpoLeayp TPpaKIaHCKOro oOmecTBa (BBIOOPHI, OMPOCHI U APYroe), YMEHHE
B3aUMOJICHCTBOBaTh C COI[MAJbHBIMU HWHCTUTYTAMHM B COOTBETCTBUM C HX
GYHKIUSMUA U HA3HAYCHUEM;

2) NaTPUOTHYECKOTO BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOXKCHUS K
MPOIIOMY U HACTOSIIEMY POCCHUUCKOM MaTE€MaTHUKH, IIEHHOCTHOE OTHOIICHHUE K
JTOCTHKEHUAM POCCHIUCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE JTUX JOCTIDKCHHM B JAPYrMX HayKax, TEXHOJOTHsX, cdepax
AKOHOMHKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHMS

OCO3HAHHWE JYXOBHBIX LIEHHOCTEH pPOCCUICKOro Hapoaa, chopMUPOBAHHOCTD
HPABCTBEHHOT'O CO3HAHUSI, STUUYECKOTO TMOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUW HayKd U JICSITEIbHOCTBIO YYEHOTO, OCO3HAHUE
JIUYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO OyAYIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYas ICTETUKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aja4, pEUICHUH, PacCyKJACHUH, BOCTPUUMYUBOCTD
K MaTEMaTUYECKUM acleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA,

5) pu3nuecKoro BOCIUTAHUS:

c(OPMHUPOBAHHOCTh yMEHHUS TPUMEHATh MATEeMAaTHYECKUE 3HAHHUS B
HWHTEpecax 3JI0pOBOTo M 6€30MacHOro 00pasa )KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 370pOBbIO (3JI0pOBOE MUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITUU U
OTIIbIXa, peryisipHas (pu3nvecKas aKTUBHOCTH), (PU3MUECKOE COBEPIICHCTBOBAHUE
[P 3aHATUAX CIIOPTUBHO-03J0POBUTENBHOUN €SI TEILHOCTHIO;

6) TPy10BOT0 BOCTIMTAHUS

TOTOBHOCTh K TPYyAy, OCO3HAaHWE IICHHOCTH TPYJOdt00us, HMHTEpeC K
pasnmuyHbiM  chepam  MPOGECCHOHATBHOW  JEATEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ MPUIIOKCHUSIMH, yYMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOD
Oynyiel nmpogeccuu 1 peaanu30BbIBaTh COOCTBEHHBIC KU3HEHHbBIE TIJIaHbI,



TOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHYecKoMy  OOpa3oOBaHUIO |
caM0oO0Opa30BaHUIO Ha MPOTSHKEHUM BCEW JKU3HU, TOTOBHOCTh K AKTHUBHOMY
YYacTHUIO B PELIECHUH MPAKTUYECKUX 3a1a4 MATEMATUYECKON HAIPABJIECHHOCTH;

7) 3KOJIOTHYECKOT0 BOCITUTAHMSA:

c(OPMUPOBAHHOCTh  AKOJIOTMUECKON  KYJIbTYpHl, TOHUMAaHHE BIUSHUSI
COLIMAJIBHO-PKOHOMHYECKUX MPOLIECCOB HA COCTOSHHE IMPHUPOAHOW M COIMAIBHON
Cpelbl, OCO3HaHHE TT100aTBHOIO XapakTepa SKOJIOTHUYECKUX MPOOIeM, OpHUEHTALUS
HAa TMPUMEHEHHE MAaTeMAaTHMYeCKUMX 3HAHWM [ pelieHus 3agad B o0sactu
OKpY>Kalolllel Cpelbl, IUIAHUPOBAHUE TIIOCTYIIKOB M OIEHKHM HX BO3MOXHBIX
MOCJIEICTBHUI JIJIs1 OKPY’KAIOILIEH CPEbL;

8) HeHHOCTH HAYYHOT'0 MO3HAHMSA:

c(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUSA HAyKh U OOIIECTBEHHOM  MPAKTHKW, MOHUMAaHHE
MaTeMaTUYeCKOM HAyKH Kak c(depbl 4YeTOBEYECKOM IeATEIbHOCTH, 3TaloB €€
pPa3BUTHS W 3HAYMMOCTH JUIA pa3BUTUSA LMBWIN3ALMM, OBJIAJICHUE SI3BIKOM
MaTEMaTUKM W MaTeMaTH4YeCKOW KYJbTypOHM KaK CpEICTBOM ITO3HAHMS MUpa,
TOTOBHOCTh OCYILECTBIIATh IPOCKTHYK) M HCCIENOBATEIBCKYIO JEATEIbHOCTD
WHJUBUyaJIbHO U B TPYyIIIIE.

METAITPEAMETHBIE PE3YJbTATDI

Ilo3naBaTeibHbIE YHUBEPCAIbHBIE YUeOHbIe 1elicTBUS

ba3zoBble j1ornyeckue qeicTBus:

BBISIBIIATh M XapaKTEPH30BaTh CYIICCTBEHHBIC MPU3HAKH MaTEMaTHYECKHX
OOBEKTOB, TIOHATHH, OTHOIICHWA MEXAY TOHATHUAMH, (OPMYyIHPOBATH
ompeeeHNs MOHATHM, YCTAHABIMBAThH CYIIECTBEHHBIN MpPU3HAK KiacCU(UKAIUH,
OCHOBaHMS /711 0000IIEHHS U CPAaBHEHUSI, KPUTEPUU TIPOBOJUMOTO aHAJIH3a;

BOCIIPUHUMATh,  (QOpMyIHpOBaTH HW  MPEOOpPa30OBBIBATH  CYXKICHUS:
YTBEPAUTEILHBIC H OTPHIIATEIIbHBIC, CIMHUYHBIC, YACTHBIC U 00IITHE, YCIIOBHBIC,

BBISBJISATh MAaTEMaTHYCCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TTPOTUBOPEUHSI
B (pakTax, MaHHBIX, HAOIIOMEHUSX W YTBEPKICHUSX, MpeAJiaraTh KPUTECPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW U TPOTUBOPEUHIA;

JienaTh BBIBOJABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIFOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEIIHPHO JI0KA3aTEIbCTBA MATEMAaTHYECKHUX YTBEPKICHHM
(TpsiMBbIC ¥ OT MPOTUBHOTO), BEICTPAUBATh apTyYMEHTAIMIO, PUBOIUTH PUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KICHUS U BBIBOJIBI;

BBIOMpaTh CMoco0 penieHus ydeOHOW 3amayu  (CpaBHMBATh HECKOJBKO
BApUMAHTOB  pelIeHUs, BbIOMpaTh Haubojee MNOAXOMAINMH ¢ y4ETOM
CaMOCTOSITEJIbHO BbIIEJIEHHBIX KPUTEPHUEB).



ba3zoBble ucciaenoBarebCcKue 1eMCTBUSA:

HCIIOJB30BaTh BOMPOCHl KaK MCCIIENOBATEIIbCKUM HWHCTPYMEHT IO3HAHUS,
GopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEUHe,  MpodseMy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOE, (OPMHUPOBATH TUIIOTE3y, aAPIyMEHTHPOBATH
CBOIO TO3UIINI0, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIUJIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIICIOBAHKE
10 YCTAHOBJICHHIO OCOOCHHOCTEN MaTEMaTUYECKOTO OOBEKTA, SIBICHMS, ITpoLiecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEXTy 00BEKTaMHU, SIBJICHUSIMU, TIPOIIECCAMU;

CaMOCTOSITENIbHO (POPMYIHPOBaTH OOOOIICHHS] U BBIBOJBI MO pe3yibTaTaM
NpOBEAEHHOTO  HAOMIOACHMS, MCCIAEAOBAaHUSA, OICHMBATh  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000OIICHUIA;

IPOTHO3UPOBATh BO3MOXXHOE pAa3BUTHE IIpoIlecca, a TakKKe BbIJBUTATh
MPETOI0XKEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pab6ora ¢ unopmanueii:

BBISIBIISITH ACPUIIUTH MH(DOpMAIUK, TaHHBIX, HEOOXOJAUMBIX JIJIi OTBETa Ha
BOIIPOC U JJI pEUICHUS 3a]1auu;

BBIOMPATh WHPOPMAITNIO W3 UCTOYHHUKOB PA3IMYHBIX THUIIOB, aHAJIM3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh HHGPOPMAIMIO PA3IUYHBIX BUIOB H
dbopm npeacTaBICHNUS,

CTPYKTYypHUpOBaTh HMH(OpMAINIO, MPEICTABISIThL €€ B Pa3IUYHBIX (Popmax,
WUTIOCTPUPOBATH TpadUUuecKy;

OIICHUBATh HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSITEIILHO
c(hopMyIMPOBAaHHBIM KPUTEPUSIM.

KoMMyHMKaTHBHbIE YHHBepPCaAIbHbIE y4eOHbIE el CTBUS

OoO1enue:

BOCHpI/IHI/IMaTB u (1)OpMy.TH/Ip0BaTB CY)KI[CHI/ISI B COOTBCTCTBHUHU C YCJ'IOBI/ISIMI/I nu
nejsiMn O6IH€HI/IH, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TO‘le 3pCHI/I$I B
YCTHBIX N IMHMCBMCHHBIX TEKCTaX, AaBaThb ITOSCHCHHSA IIO XOI[y peUICHuA 3aJa4u,
KOMMCHTHUPOBATb HOHy‘-IGHHBIﬁ pGSyHBTaT;

B XOJI¢ OOCYKJICHHS 3a/iaBaTh BOIPOCHI MO CYIIECTBY OOCYKIAaeMOU TEMBI,
HpO6J’ICMBI, pemaeMoﬁ 3aJa4M, BbICKa3bIBaThb HACH, HAICJICHHBIC Ha IIOHUCK
peIHeHI/ISI, COIIOCTABJIAAITH CBOH Cy>K,21€HI/I$I C Cy)K)ICHI/ISIMI/I )IpyFI/IX y‘IaCTHI/IKOB
nuanora, oOHapy>KUBaTh Pa3jM4Me M CXOJCTBO TMO3UIIUNA, B KOPPEKTHOU (opme
(dbopMyIMpOBaTh PA3HOTIIACHS, CBOU BO3PAKEHUS;

Hpe)ICTaBJ'IHTB p€3YJ'IBTaTBI peI_HeHI/IH 3agadu, BKCHepI/IMeHTa, HCCJICA0OBAaHNsI,
IPOEKTa, CaMOCTOSITEJIbHO BBIOMpaTh (opMaT BBICTYIUIEHHS € Y4YETOM 3ajad
MIPE3CHTAIUNA U OCOOCHHOCTEHN ayIMTOPHUH.

PeryisiTuBHBIE YHHBepcaIbHbIe y4eOHbIe 1eHCTBUS



Camoopranusanus:

COCTaBIISITh ILJIaH, aJITOPUTM PEIICHHS 3a/1a4uH, BEIOUPATh CIIOCOO PEIIeHHUs C
y4E€TOM HMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTHUPOBATh BAPUAHTHI pEUICHUN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAIBHbIN HHTEJJIEKT:

BJIa/JIETh  HaBBIKAMU  [MO3HABAaTEIbHOM  peQUIeKCMH  Kak  OCO3HAHMS
COBEPILAEMBIX JCHCTBUI M MBICIUTENIBHBIX POLECCOB, UX PE3YJIBTATOB, BIIAJIETh
cnoco0aMu CaMONPOBEPKH, CAMOKOHTPOJS NpoLecca W pe3yJibTaTa pelIeHUs
MaTEeMaTUYECKOM 3a/1auu;

PeIBUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3ZHUKHYTh MPU PEHICHUH 3a]auH,
BHOCHUThH KOPPEKTHUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JIAHHBIX,
HaiJICHHBIX OIKNOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa LEIU U YCIOBUSM, OOBSICHATh TPUUHHBI
JIOCTUKEHUS WIM HEJOCTUKEHUS PE3yJIbTaTOB JEATCIbHOCTH, HAXOJUTh OIIUOKY,
JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eATEIbHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYINECTBA KOMAHIHONW M WHIMBHIYaJIbHON
paboThl MpU pelIeHHH Y4YeOHBIX 3ajay, NPUHUMATH I€Jdbh COBMECTHOM
NEeSATEIbHOCTH, IJIAHUPOBATh OPTaHMU3ALUI0 COBMECTHOM pabOThI, paclpenciiarh
BUJIbI palOT, JOroBapuBaThCs, OOCYXIAaTh MPOIECC U pe3ylbTaT padoThI,
000011aTh MHEHHUS HECKOJIBLKUX JIIOIEH;

y4acTBOBAaTh B IpyNnoBbIX (popmax padboThl (00CykaeHusi, 0OMEH MHEHUH,
«MO3TOBbIE€ IITYPMBD» U HWHBIE), BBINOJHITH CBOIO 4YacTb pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTMMU 4YJICHaMH KOMaHIbI, OIICHUBATH
KauecTBO CBOETO BKJIAJa B OOMIMI MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
Y4aCTHHUKAMU B3aUMOJICUCTBUS.

HPEIMETHBIE PE3YJIbTATDBI

K xonmy oOyuenus B 10 kyacce oOyyarouiuiicss MOJy4uT CJEAYIOLIUE
IpeIMEeTHbIE Pe3yJbTaThl MO OTAEIbHBIM TeMaM paboyeil mporpamMmbl y4eOHOTO
Kypca «AnreOpa U Havyajla MaTEMaTUYECKOTO aHATIU3a»:

Yucia v BBIYUCTICHUSA:

CBOOOJIHO OINEpPUPOBATh MOHITUSAMH: PAUOHATIBLHOE YHUCIO, OECKOHEUHas
nepuoanyeckas JpoOb, MPOLEHTHI, HPPALMOHAIBHOE YHCIO, MHOXECTBA
pPalMOHAIIBHBIX U IECTBUTEIbHBIX YUCEI, MOYJIb IEUCTBUTEIBLHOIO YHCIIA;

MPUMEHATH JpoOM ¥ TPOILECHTH Il PEIICHHs MPUKIAAHBIX 3a7ad H3
PA3JIMYHBIX OTPACIIC 3HAHUM U PEATIbHOU KU3HU;

MPUMEHSATh MPUOTHKEHHBIC BBRIYMCIICHUS, TTPaBUJIa OKPYTICHUS, IPUKUJIKY H
OILIEHKY PE3yJbTaTa BbIUYNCIICHUI;



CBOOOZHO ONEpUpOBaTh TOHATHEM: CTENEHb C IEJBIM I[OKa3aTeseM,
UCIIOJIb30BaTh MOAXOAANIYI0 (hOPMY 3aMUCH IEHCTBUTEIBHBIX YUCEN TSl PEIICHHUS
NPaKTUYECKUX 3aJ]1a4 U MPEACTABIICHHS JaHHBIX;

cBOOOJHO OINEpPUPOBATH MOHATHEM: apU(PMETUYECKUN KOPEHb HATypalIbHOMN
CTEIICHY;

CBOOOJTHO OIEPUPOBATH MOHATUEM: CTETICHb C PAllMOHAIBHBIM MMOKA3aTENIEM;

CBOOOJTHO OTIEPUPOBATH MOHATUAMU: JIOTapUPM YUCIA, TECATUYHBIE U
HaTypaJbHbIE TOTapU(MBbI;

CBOOOJIHO ONEPUPOBATH MOHITHSAMHU: CHUHYC, KOCUHYC, TAHT€HC, KOTaHTE€HC
YUCJIOBOTO apryMEHTa;

OIIEPUPOBATH MOHATUAMU: APKCUHYC, aPKKOCUHYC U apKTAHI€HC YMCIOBOIO
apryMeHTa.

YpaBHeHMs M HEPaBEHCTBA:

CBOOOJHO ONEpPUPOBATh MOHATUSAMHU: TOXKJIECTBO, YPAaBHEHHE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPAaBHEHUA-CIICACTBUS, PABHOCUIIBHBIE HEPABEHCTBA;

MPUMEHATh Pa3IMYHbIE METOAbl PEHIEHUS pPALMOHAIBHBIX H JpOOHO-
pPAllMOHAIBHBIX YPAaBHEHUM, MPUMEHATH METOJ WHTEPBAIOB Ul PELICHUS
HEPABEHCTB;

CBOOOJHO OIEPUPOBATH IMOHATUSIMH: MHOTOWIEH OT OJHON NEpEeMEHHOMH,
MHOTOWIEH C LeJbIMU KO3(P(PUUMEHTAMHU, KOPHHM MHOTOWIEHA, MPUMEHSThH
JI€JICHUE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u treopemy Buera
IUIs PELIeHUs 3a/a4;

CBOOOZHO OMNEpUpOBaTh MOHATUSIMHM: CUCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpeNeNUTedb MaTpHulbl 2 X 2 W ero reOMETPUYECKHH CMBICT,
UCIIOJIb30BaTh CBOWMCTBA OMNpEAeNuTeNs 2 X 2 s BBIUUCICHUS €ro 3Ha4yeHHs,
IIPUMEHATh ONPEACINUTENN JUI PEIICHUS CUCTEMbl JIMHEWHBIX YpPaBHEHUH,
MOJEIUPOBATh PEATBHBIE CUTYAIIMU C TTOMOIIBIO CUCTEMBI JINHEWHBIX YPABHEHU,
UCCIIE0BATh IIOCTPOCHHBIE MOJEIM C MOMOIINBK) MATPHUIl U OIPEIAEIUTENEH,
HMHTEPIIPETUPOBATH MOJIyYEHHBIN PE3yJIbTAT;

WCIIOJIh30BaTh CBOMCTBA JIEUCTBHM C KOPHSIMH [UJIsi MPeoOpa3oBaHUs
BBIPAKCHUM;

BBITIOJHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETICHU C
PalMOHAIIBHBIM [10KA3aTeNIEM;

HCIIOJB30BaTh CBOICTBA norapupmMoB TUISt npeoOpa3zoBaHus
norapu(pMUIECKUX BBIPAKCHU;

CcBOOOJIHO ONEpUPOBATh MOHATHUAMU: HppalOHAJIbHbIE, MMOKa3aTeIbHbIC U
JorapuMHUUECKUe YpaBHEHUS, HAXOAUTh UX PELICHUS C TOMOIIBIO PABHOCHIIBHBIX
IIEPEXO0I0B WIHM OCYLIECTBIISAS IPOBEPKY KOPHEN;



MPUMEHSTh OCHOBHBIE TPUTOHOMETpHUUYECKre GopMyIibl Ui MTPeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAXKEHU;

CBOOOZHO OMEpUpOBaTh TMOHATHEM: TPUTOHOMETPUUYECKOE YpaBHEHHE,
IMPUMEHATh  HEOOXoAWMbIE  (OpPMyJNIBI i1 PEIICHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPaBHEHMUI;

MOJICIMPOBaTh pEaJIbHblE CUTYallUd Ha S3bIKE aJlreOpbl, COCTaBIATH
BBIPQXXECHUS, YpPAaBHEHHUS, HEpPaBEHCTBA 110 YCIOBHUIO 3aJaud, HCCIEI0BaTh
MTOCTPOEHHBIE MOJIETH C UCIOJIB30BAHUEM arnmnapara aareOpsl.

DOyHKUMU U rpauKu:

cBOOOHO OMEpPUPOBATH MOHIATUIMH: (YHKIUS, CIIOCOOBI 3adaHus (PYHKIIUH,
B3aUMHO OOpaTHble (QYHKUMH, KOMIO3ULUS (yHKIMH, rpaduk (QyHKIUH,
BBIIIOJIHSTH 3JIEMEHTapHbIE MPeoOpa3oBaHus rpauKoB PyHKINT;

CBOOOJIHO OIEPUPOBATh HMOHATHUSAMU: OOJACTH OINPEACIEHUS M MHOMXECTBO
3HaYeHUH QyHKUMH, HYJIU QYHKIUH, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOJHO ONEPUPOBATh TMOHATUSAMH: YETHBIE W HEUYETHBIE (YHKIIHH,
MEePUOINYECKHE (PYHKIUHU, TPOMEKYTKH MOHOTOHHOCTH (PYHKLIHUH, MAKCUMYMbI U
MUHUMYMbl (YyHKLUMH, HaumOOoJblllee M HauMEHbllee 3HaueHue (yHKUMU Ha
IPOMEKYTKE;

CBOOOIHO ONEPUPOBATh NMOHIATUAMMU: CTEIIEHHAs (QYHKIUS C HATYpaJbHBIM U
LEeJIbIM TIOKa3zaresneM, rpaduk CTEeNeHHOW (YHKIMM C HATypaJbHBIM M LEJIbIM
nokasarenemM, rpaduk KOpHS N-Ooil CTeNeHW Kak (DYHKIMM OOpaTHOM CTEneHu ¢
HaTypaJIbHbIM MOKa3aTeleM;

ONepupoBaTh MOHATUSAMHU: JIMHEWHAs, KBaJpaTU4Has W JpOOHO-IMHEWHas
(YHKIMH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIEJOBAaHUE U TIOCTPOEHUE UX IPapuKOB;

CBOOOJIHO OIEpUpOBaTh MOHATHAMM: IOKa3aTelbHas M Jorapudmuyeckas
GyHKIIUMA, WX CBOMCTBA U rpaduKH, HCIOIB30BaTh MX TpadUKH I perieHUs
YPaBHEHUN;

CBOOOZIHO ONEpUPOBATh MOHATHUAMU: TPUTOHOMETPUUECKAs] OKPY>KHOCTD,
onpeereHue TPUTOHOMETPUUECKUX (PYHKIIUN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YyHKIMA JJI9  MCCIENOBAaHUA IMPOLECCOB U
3aBUCUMOCTEN MpHU PEIICHUH 3aJlay U3 APYruX Y4eOHBIX MPEAMETOB U peajbHOM
’KU3HU, BBIpAXXaTh (YOpMyIaMH 3aBUCUMOCTH MEX]y BETMUMHAMU;

Hauyana maTeMaTH4yeckoro aHajausa:

CBOOOJHO ONEPUPOBATH MOHATUSAMU: apr(pMETHUYEeCKas U TreoMeTpuuecKas
nporpeccusi, 0eCKOHEYHO yObIBaOIIasi FT€OMETpUUYECKasl MPOTrpeccus, JUHEHHBIA 1
AKCIIOHEHIUATIBHBIN pOCT, (hopMyJia CIOKHBIX MPOIIEHTOB, UMETh MPE/ICTABIICHUE
0 KOHCTAHTE;

WCIIOJIB30BaTh MPOTPECCUU JUIsl PELICHUs peajbHBbIX 3aJad IPUKIAJHOTO
XapakTepa;



CcBOOOHO OTIEPUPOBATH MOHITHSIMHU: MOCIEI0BATEIILHOCTD, CIIOCOOBI 3a/1aHuUs
NOCJIEN0BATENBHOCTEN, MOHOTOHHBIE W OrPAaHUYEHHBIE IOCIEI0BATEIBHOCTH,
NOHUMATh OCHOBBI 3apOXKICHHUS MAaTeMaTUYECKOrO0 aHajlu3a KaK aHaiau3a
OECKOHEYHO MaJIbIX;

CBOOOZHO OMEpPUpPOBATh MOHATHSIMH: HEMpPEephIBHbIC (QYHKIIUH, TOYKH
pa3pbiBa rpaduka QyHKIMH, aCUMOTOTHI rpaduka GyHKIUH;

CBOOOJIHO OIEepUpOBaTh MOHATHEM: (YHKIMS, HEMpepbhiBHAs Ha OTPE3KE,
MPUMEHSTh CBOMCTBA HETIPEPHIBHBIX (DYHKIUH 711 pEeLICHUS 3a/1a4;

CBOOOJTHO OIEpPUPOBATH MOHATUSMHU: TIEpBasi W BTOpas IMPOU3BOJHBIC
dbyHKIMHU, KacaTenbHas K Tpaduky QyHKIUH;

BBIYKCIIATH ITPOU3BOJHBIE CYMMBI, IIPOU3BEACHUS, YACTHOTO U KOMIIO3HMIIMU
IBYX (DYHKIIMI, 3HATh IPOU3BOIHBIE JIEMEHTAPHBIX (DYHKIIHIA;

UCIIOJb30BaTh T€OMETPUYECKUM U (PU3MYECKHI CMBICI MPOU3BOIHOM IUIs
pelieHus 3a1a4.

MHoKecTBa M JIOTHKA:

CBOOOZIHO  ONEpUpPOBaTH  MOHATUSAMHU: MHOXKECTBO, OINEpaluud  Haj
MHO>KECTBaMU;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM aIapar sl ONUCAHUS PEATbHBIX
MIPOLIECCOB U SIBJICHUM, IPU PELICHUU 3a]a4 U3 APYTHX YUEOHBIX IPEIMETOB;

CBOOOJHO OIEpUPOBATh MOHATHSAMU: ONpENEJIECHUE, TEOpeMa, ypaBHEHHE-
CJIEICTBHE, CBOMCTBO MaTEMAaTHUYECKOr0 00bEKTa, JOKa3aTeIbCTBO, PABHOCUIIbHbBIE
YPaBHEHUSI U HEPABEHCTBA.

K konmy oOyuenuss B 11 kuacce oOydarouiuiicsi TMOJIYYUT CIEAYIOIIUE
MpEAMETHBIE PE3YNbTAThl MO OTACIBbHBIM T€MaM paboyell MmporpaMmbl y4eOHOTO
Kypca «Aredpa 1 Hayaia MaTeMaTUYEeCKOr0 aHAJIU3ay:

Yuca v BbIYUCJICHUS

CBOOOJHO ONEPUPOBATHh TMOHATUSAMHU: HATypaJdbHOE U IEJI0€ YHUCJO,
MHO>KECTBA HATypPAJIbHBIX M LEJIbIX YUCEN, MCHOJb30BaTh NMPU3HAKU JEIUMOCTU
uensix yucen, HOJl 1 HOK HaTypasibHBIX 4Mcen sl pelieHus 3aa4, IPUMEHSTh
anroput™m EBkinna;

CBOOOZHO OIEpUpOBaTh IMOHATHEM OCTaTka 10 MOIYJIO, 3aliChIBaTh
HAaTypaJIbHBIE YHCIIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJHO OMNEPUPOBATH MOHATUSIMHU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUJIEKCHBIX YHUCEN, MPEACTaBIATh KOMIUIEKCHBIE 4YMclia B airedpandecko u
TPUTOHOMETPUUYECKON (pOpMeE, BBIMOIHATH apU(PMETHUECKUE ONepalud ¢ HUIMU U
n300paxaTh Ha KOOPJUHATHOMN TIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



CBOOOJTHO OMEPUPOBATH TMOHATHUSMU: UPPANUOHATIBHBIC, TOKA3aTEIbHBIE H
norapuMHUUECKHe HEpPAaBEHCTBA, HAXOJIUTb UX pEHIEHUS C  [OMOIIbIO
PAaBHOCHJIBHBIX ITEPEXO/IOB;

OCYILIECTBJIATH OTOOpP KOpPHEW NPU PEHICHUU TPUTOHOMETPUUYECKOTO
YPaBHEHHUS;

CBOOOJTHO OMEpUPOBATh TMOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OpUMEHSATh  HeoOxoaumble  (OPMYJBI  JIJIi  PEIICHHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKHUX HEPABEHCTB;

CBOOOJIHO OMEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYMHOCTh YpaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOIUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, ITOKA3ATEIbHBIX U
Jorapu(pMUUECKUX YPAaBHEHUN U HEPABEHCTB;

peuiarb palMoHaIbHbIE, VUppalOHAIBHEIE, MOKa3aTeNbHBIE,
JorapupMUUYECKUe W  TPUTOHOMETPUYECKHE YpPaBHEHUSI U  HEPABEHCTBA,
coZep Kallrue MOAYJIA U TapaMeTPBhl;

NPUMEHSTH TpadUyecKue METOIbI JIJISl pEeUICHUsI YPABHEHU U HEPAaBEHCTB, a
TaKXe 3374 C MapamMeTpamu;

MOJICTUPOBATh pealbHblE CHUTyallud Ha S3bIKE aireOpbl, COCTaBIISIThH
BBIPAKCHUSA, YPABHCHMS, HEPABEHCTBA M KX CHUCTEMbl IO YCJIOBHIO 3aJayH,
UCCJIEIOBATh TOCTPOCHHBIE MOJIENIM C KCIOJB30BaHUEM ammapara aireopsl,
UHTEPIPETUPOBATH NIOJYUYECHHBIN PE3yJIbTAT.

DyHKUUMN U TpaPUKH:

CTpOUTh TpadUKu KOMIO3UIUMU (PYHKIUH C TOMOIIBI0 DJIEMEHTAPHOIO
UCCJICIOBAHUS U CBOWCTB KOMIO3UIIMY JABYX (DYHKIIHIA;

CTPOUTh TEOMETpUYECKHe O00pa3bl ypaBHEHHUW W  HEPaBEHCTB Ha
KOOPJIMHATHOM IJIOCKOCTH;

CBOOOJTHO  OMEpPUPOBATh TMOHATUSIMHU: TpapUKAd TPUTOHOMETPUUECKUX
INGINIVIZH

NpUMEHATh (YHKIUWA I MOJCIHUPOBAHUS M HCCICAOBAaHUS peabHBIX
IIPOLIECCOB.

Hayana mareMaTH4eCKOro aHAJIU3a:

MCIIOJIh30BaTh MPOU3BOIHYIO JIJISl HCCIICOBAaHUS (DYHKIIMM HA MOHOTOHHOCTH
Y SKCTPEMYMBI;

HaxXOJIUTh HANOOJbIIIee U HAaMMEHbIlIee 3HAUCHUSI (YHKIIMU HEPEPHIBHOU Ha
OTpE3KE;

UCIIOJIb30BaTh MPOM3BOAHYIO 11 HAXOXKJCHUS HAWIY4IIEero pPEIICHUs B
NPUKIAAHBIX, B TOM UHCJIE€ COUMAIbHO-d)KOHOMUYECKHX, 3ajadax, s
OMpeNeNeHus CKOPOCTHU M YCKOpPEHHUs Ipollecca, 3aJaHHOro ¢GopMmyJol uiu
rpaduxom;



CBOOOJTHO OMEPUPOBATH TMOHATHUSMHU: TIEPBOOOpa3HasA, OMPEACIEHHBIN
UHTErpaj, HAXOJAWTh IEPBOOOpa3HbIC AJIEMEHTAPHBIX (PYHKIUNA U BBIYUCIATH
uHTerpan no popmyine Herorona-Jleitonuna;

HaXOJIUTh TIOMIAN TJIOCKUX (PUTYP B O0BEMBI TENT C TTIOMOIIBI0O HHTETPAIA;

UMETh NPEACTABIECHUE O MAaTEMATUYECKOM MOJIEIUPOBAHUU HA TIPUMEPE
coctaBiieHus qudpepeHnanbHbIX YPaBHEHHUI;

pelmaTth NPUKIAAHBIE 3aa4d, B TOM YHUCJIE COLHAIBHO-DKOHOMUYECKOTO U
(du3HUecKoro xapakrepa, CpeicTBaMl MaTEMaTHYECKOTO aHaIH3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBo yacos JaekTpoHH | CIMCOK MTOTOBBIX IJIAHUPYEMBIX Croco6
ple pPe3yJbTATOB € YKA3aHUEM 3TAINOB UX OIlEHKH
HaumeHoBaHue
Ne (undposbie) | popmupoBaHus HUTOI0BBIX
pa3aesioB U TeM KonTpoJisb- IIpakTuyeckue
n/n Bcero o0pa3oBa- IUIAHMPYEMbIX
NMPOrpaMMbI Hble padoThl | padoThI
TeJbHbIe pe3yJabTaToB
pecypchl
CBOOOIHO OTNIEPUPOBATH MOHATUSIMHU: KontponbsHas
panroHaIbHOE YHCII0, OeCKOHEUHAS pabota, yCTHBIH
MEPUOANYECKAS TPOOH, MPOIIEHTHI, OIIPOC, pELICHHE
HppalMOHAJILHOC YHCJI0, MHOKECTBA IMPAKTHUKO-
paHI/IOHaHBHBIX n I[GP'ICTBHTGHLHBIX YHCCII, OpI/IeHTI/IpOBaH-
MOAYJIb HeﬁCTBHTeHLHOFO qucia, HBbIX 3a1a4,
MHO0XeCTBO
. MPUMEHSTh IPpOOU ¥ IPOIIEHTHI JUIS PEIIEHUsST | TECTUPOBAHHUE B
ACUCTBUTCIBHBIX MPUKIAIHBIX 3a]a4 U3 Pa3IMuHbIX oTpacieir | ¢popme EI'D
qucer. 3HAHUH U PEaNbHOM KU3HU;
MHoro4eHbI. MIPAMEHITH IPUOIMKEHHEIE BEIYHUCICHUS
PalHOHATBHEIE https://resh.edu P p ’
R IIpaBuJjia OK TJICHUS, IPUKUAKY U OLICHK
1 24 1 .ru/subject/less p by 1P Y Y

ypaBHEHUS U
HEpPaBEHCTBA.
Cucremsl
JIMHEMHBIX
YpaBHEHUI

on/1565/main/

pe3yibTaTa BRIYUCICHH;

cBOOOJTHO OTIEPUPOBATH OHATHSIMU:
TOKAECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCHJIbHBIE YPAaBHEHUS I ypaBHEHUS-
CJIEJICTBUSI, PABHOCUJIHLHBIE HEPABEHCTBA;
MPUMEHSTh Pa3IMYHbIE METOABI PEILICHHS
palOHAIBHBIX U IPOOHO-PAIHOHATBHBIX
YpaBHEHUH, IPUMEHATH METOJ] MHTEPBAJIOB
JUTS PELICHUS] HEPABEHCTB;

CBOOOTHO ONIEPHPOBATH MOHATHSIMH:
MHOTOYJIEH OT OJIHOM TIEPEMEHHOM,



https://resh.edu.ru/subject/lesson/1565/main/
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https://resh.edu.ru/subject/lesson/1565/main/

MHOTOYJIEH C HEJIBIMU KO3 PHUINEHTaMHU,
KOpPHHM MHOTOUJIEHA, IPUMEHSTH JEJIEHNE
MHOT'O4JICHa Ha MHOTOYJIEH C OCTAaTKOM,
teopeMy besy u reopemy Buera ans
peleHus 3aaad;

CBOOOTHO OTIEPUPOBATH HOHATHIMHU:
¢yHKUUs, crocoObl 3a1aHus QyHKIHH,
B3aMIMHO 0OpaTHBIE (PYHKIINH, KOMITO3UIIHS
¢yHKUUH, rpaduK QyHKIHUH, BEITIOIHATH
dIIEMEHTapHBIE TPE0Opa30BaHus rPauKOB
(GYHKITHIT;

CBOOOIHO ONIEPHUPOBATH MOHATHAMIE: 007IacTh

KonTponbphas
pabota, yCTHBIH
OIpoc, pereHne
MPaKTUKO-
OpUEHTUPOBAH-
HBIX 3a1a4,
TECTHPOBaHHE B

OIIPEEICHUS U MHOYKECTBO 3HAUECHUI ¢dopme EI'D
¢GyHKUMY, HYIH QYHKIUU, TIPOMEXYTKH
DyHKIMH U 3HAKOIIOCTOSIHCTBA;
rpapuxu. httos://resh.edu CcBOOOJTHO OTIEPUPOBATH MMOHATHSIMU: YETHBIC
Crenennas 12 Epi 1 HEYETHBIE (PYHKIMHU, IEPUOANYECKUE
GYHKIUS C IeNTbIM - (GYHKIMU, TPOMEKYTKH MOHOTOHHOCTH
rokazarejiemMm (GYHKIMH, MAKCUMYMbI I MUHHMYMBI
(GyHKIMM, HAaHOOJIBIIIEE U HAMMEHbIIIEee
3HaueHHe QYHKIUH Ha TIPOMEIKYTKE;
CBOOO/IHO ONIEPHPOBATH TOHATHSIMU:
cTeneHHast QyHKIHS C HATypaJbHBIM H
IEIIBIM TTOKa3aTesieM, rpaduk CTeeHHON
(YHKIMU ¢ HATYPAITBGHBIM U LIEJIBIM
nokasatesieM, rpaduk KOpHs n-oii CTeNeHn
Kak ()yHKIIU OOpaTHOU CTETIEHH C
HaTypaJIbHbIM [T0Ka3aTelIeM;
Apudmernueckuit https://resh.edu | CBOGOIHO OIEPHPOBATH MOHSTHIMH: Konrtposbhas
KOpeHb N-oif 15 ru/subject/less | MPPALMOHAIIBHBIC, HAXOUTH HX PELICHHUS C paboTa, YCTHBII
CTEIeHIL. 0n/5569/consp | TOMOIIBIO PABHOCHJIBHEIX IIEPEXO0B WIIH OIpOC, pelICHUE
ect/159262/ OCYIIECTBIISIS TPOBEPKY KOPHEI; TPaKTHKO-

HppaunonaibHbie
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YpaBHEHUSA OpPHEHTHPOBAH-
HBIX 337134,
TECTUPOBAHHUE B
¢dopme EI'D
CBOOOJIHO ONIEPHPOBATH TIOHATHSIMHU: KoutponbHas
noKasaTesbHas (QYHKIHsS, ypaBHEHHUE, HX paboTa, YCTHBII
IlokazarenbHast CBOICTBa U IpaduKH, HCII0JIb30BaTh X OIIPOC, PEILICHHUE
byHKIHS. 10 https://resh.edu | rpaduku s pemieHus: ypaBHEHUA; MPaKTHKO-
[TokazarenbHbie fu OpUEHTUPOBAH-
YpPaBHCHUS HBIX 3a7a4,
TECTUPOBAHHME B
¢dopme EI'D
UCIIOJIb30BaTh CBOICTBA JIOrapu(MOB ISt KoHnTposbHas
npeoOpa3oBaHus JOTapUHMUIECKUX pabora, yCTHBIH
Jlorapugmrrdeckast BBIPAKCHUIA; OIpOC, pelIeHUEe
Gynkuus. 18 https://resh.edu | cBOGOAHO ONIEPHPOBATH TTOHATHIMH: MPaKTHKO-
Jlorapupmuueckue Ju norapudmernueckue (yHKINHU, ypaBHEHUS, | OPHEHTHPOBAH-
YpaBHEHUSA HAXOJIUTh UX PEIICHHS C TIOMOIIIBIO HBIX 33]1a4,
PaBHOCHJIBHBIX TIEPEXO00B HIIM OCYLIECTBIISAS | TECTUPOBAHME B
MIPOBEPKY KOPHEH; ¢dopme EI'D
CBOOO/IHO ONIEPHPOBATH TOHATHIMHU: KoHnTposbHas
TPUTOHOMETPHUUECKAsi OKPY)KHOCTb, paboTta, YCTHBIiI
TpuroHoMeTpuyec https://_resh.edu oIpe/ieIeHHe TPUTOHOMETPUIECKIX OIpOC, pelIeHue
.ru/subject/less | ¢yHKIMI YUCTIOBOTO apryMeHTa; MPaKTUKO-
KM€ BBIPQXXCHUS U 22
on/6314/start/1 OpPHEHTHPOBAH-
YPaBHCHIA 99928/ HBIX 3a]1a4,
TECTUPOBAHHKE B
¢dopme EI'D
Tocie 1oBaTeNb- https://_resh.edu CBOOOJIHO ONIEPHPOBATH TIOHATHSIMU: KoHnTposnbHas
10 .ru/subject/less | mocriemnoBaTenbHOCTD, CIOCOOBI 33 JaHHs paboTa, YCTHBII
Hoct on/5223/main/ | mocnenoBaTeNIbHOCTEH, MOHOTOHHBIE U 0TIpoC, pelIeHue
Tporpeccu 326721/ OTpaHMYEHHBIE MTOCIEA0BATENBHOCTH, MPaKTHKO-
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MMOHUMATh OCHOBBI 3aPOXKICHUS
MaTEeMaTUYECKOr0 aHajln3a KaK aHajan3a
OECKOHEYHO MaJIBIX

OpPUEHTUPOBAH-
HBIX 3aj1a4,
TECTUPOBAHUE B
dbopme EI'D

KCII0JIb30BaTh T€OMETPUUCCKUM U
(U3UYECKUI CMBICIT IPOU3BOTHOM JIJIst

KonTponphas
pabota, yCTHBIH

HenpepsiBabie peIICHUS 3a/1a49. OIIPOC, PeIICHHUE
https://resh.edu MPaKTUKO-
8 byHKIHN. 20 1
IIponsBoaHas ot OpHCHTHPOBaH-
p HBIX 3a7a4,
TECTUPOBAHUC B
¢dbopme EI'D
[ToBTOpEHME,
600
9 000011eHME, 5 5
CUCTEMaTU3alUs
3HAHUU
OBIIEE
KOJIMYECTBO YACOB 136 10

I10 ITPOI'PAMME
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11 KJIACC

KoanyecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
n/n NPOrpaMmblI Bcero Kontposbhbie | Ipakririeckite o0pa3oBaTe/IbHbIE
padoThbI padoThI pecypenI
1 Hccnenoanue QpyHKIMIA ¢ TOMOIIBIO 29 1
IPOM3BOTHOM
2 [lepBooOpa3nas u UHTETpAI 12 1
3 ['paduku TpUroHOMETpUYECKUX PYHKITUI. 14 1
Tpuronomerpruveckne HepaBEHCTBA
4 WppanuonanbHeie, MOKa3aTebHBIE U 24 1
norapuMuUecKre HEPaBEHCTBA
5 KomMrnekcHbie yncina 10
6 Harypanbnblie u 11em1bie ynciia 10
CuHcTeMBbl pallMOHATBHBIX, UPPAITHOHATBHBIX
7 MOKa3aTeNbHBIX U JOrapuMUUECKUX 12 1
ypaBHEHUU
8 3ama4y ¢ napaMeTpamu 16 1
9 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS 16 5
3HAHUHT
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0
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