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MHNOACHUTEJIBHASA 3ATINCKA

VYuebHblii Kypc «Asiredpa W Havyajga MaTeMaTHYECKOTO aHAW3a» SBISETCS OJHUM M3 Haubolee
3HaYMMBIX B TMpOrpaMMe CpEIHEro oO0Iero oOpa3oBaHUs, MOCKOJIBKY, C OJHOH CTOPOHBI, OH
obecrieurBaeT HHCTPYMEHTAIBHYIO 0a3y JIIsl U3YUEHHsI BCEX €CTECTBECHHO-HAYYHBIX KYPCOB, a C JPYroi
CTOPOHBI, GOPMHUPYET JIOTHUECKOE M a0CTPAKTHOE MBIIIJICHHE 00ydYaromuXcs Ha YPOBHE, HEOOXOIUMOM
JUTSL OCBOCHHS MH(POPMATUKH, OOIIIECTBO3HAHUS, HCTOPHH, CIIOBECHOCTH | JIPYTUX JUCHUIUIMH. B pamkax
JAHHOTO Y4e0OHOTO Kypca OOydYarolluecs OBJIAJICBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMECHHOW HAYKH,
KOTOpast pOpPMYIUPYET CBOU JIOCTHIKEHHS B MATEMaTHIecKoi hopme.

Y4eOHbIil Kypc anreOphbl 1 Havall MAaTEeMaTHIECKOTO aHAJIN3a 3aKJIa (bIBAET OCHOBY JIJISl YCIICIITHOTO
OBIIQJICHUSI 3aKOHaMW (PH3MKH, XUMHH, OHWOJOTHH, TIOHUMAHUS OCHOBHBIX TEHJCHIIUA pPa3BUTHUS
O9KOHOMHMKHM W OOIIECTBCHHOW H3HHU, TO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX HUQPPOBBIX U
KOMITBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCIIONh30BaTh WX JUIS JalbHeWniero oOpa3oBaHHus W B
MOBCEJIHEBHOW JKM3HHM. B TO e Bpems oBlajeHHe aOCTPaKTHHIMH W JIOTUYECKH CTPOTHMHU
KOHCTPYKIMSIMUA anreOpbl ¥ MaTeMaTH4YeCKOro aHaJin3a Pa3BHBAET YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH,
00OCHOBBIBaTh HMCTHHHOCTb, JIOKa3bIBaTh YTBEPXKICHUS C IIOMOIIBI0O HMHIAYKIMH U PacCykKIaTh
JIETyKTUBHO, MCIIOIH30BaTh 0000IICHNE W KOHKPETH3AINIO, a0CTparupoBaHre W aHAIOTHIO, (hOPMHUPYET
KpEeaTUBHOE M KPUTHIECKOE MBILIICHHE.

B xone nzyuenus yaeOHOTo Kypca «Anrebpa 1 Hayaia MaTeMaTHIeCKOro aHAIIN3a» 00yJarommecs
MOJYYal0T HOBBIH OTBIT PEIICHUS MPUKIAIHBIX 3371a4, CAMOCTOSTEIHHOTO TIOCTPOCHUSI MATEMATHUECKIX
MoJieNiell peaNbHBIX CHUTYyalluii, WHTEPNpEeTalii MOTYYCHHBIX PEIICHUH, 3HAKOMSITCA C MpPUMEpPaMu
MaTeMaTHYeCKHX 3aKOHOMEPHOCTEH B MPHUPOJIE, HAYKE M UCKYCCTBE, C BHIJAIOIUMHUCS MATEMATHICCKUMU
OTKPBITUSIMH U X aBTOPAMH.

Y4eOHblil Kypc 00J1aaeT 3HAYUTENbHBIM BOCITUTATEILHBIM IMOTEHIINAIOM, KOTOPBII peann3yeTcs
Kak depe3 y4eOHBIH MaTepHaj, CIIOCOOCTBYIOIIMKA (OPMUPOBAHHMIO HAYYHOT'O MHPOBO33PEHUS, TakK U
yepe3 crnenuduky yueOHOH NesTenbHOCTH, TPeOYIoUeH MpOJOJLKUTENFHON KOHICHTPAlU BHUMAaHUS,
CaMOCTOSITETIbHOCTH, aKKYPaTHOCTH U OTBETCTBEHHOCTH 3a MOJYYEHHBIH pe3ybTar.

B ocHoBe Merommkm oOyueHus anrebpe W HayagaM MaTeMaTH4YecKoro aHauu3a JIeKUT
JeSITeIbHOCTHBINH PUHLIUT 00yUCHHS.

B crpykType yuebHOro Kypca «Anrebpa M Hadana MaTeMaTHYECKOTO aHalIHM3a» BbBIACIICHBI
CIIEAYIOIINE CONEpKATEIbHO-MEeTOnYecKre TUHUN: «YUncaa W BbluucieHus», «DYHKIUN U TpaduKny,
«YpaBHeHHs W HepaBeHCTBa», «Hauama maTemaTmueckoro ananmsa», «MHOKeCTBa W JIOTWKay. Bce
OCHOBHBIEC COJIEPKATEIBHO-METOANYECKHUE JIMHUHM HM3Yy4YaloTCsl Ha MPOTSDKEHHU ABYX JeT oOydeHHs Ha
YPOBHE CpeAHEro o0Imero oopa3oBaHusl, €CTECTBEHHO IOIONHIS IpYr ApYyra W MOCTENIEHHO HAChIIIasCh
HOBBIMM TeMaMH M pa3genamu. JlaHHBIH y4yeOHBIH Kypc SIBISIETCS WHTETPATHBHBIM, ITOCKOJBKY
o0benuHseT B cebe colepKaHWe HECKOJbKMX MaTeMaTHYeCKHX TUCLMIUIMH, TaKMX Kak anreopa,
TPUTOHOMETPHA, MaTeMaTH4eCKUi aHaJIn3, TCOpUsA MHOKECTB, MATCMAaTHYCCKasd JIOTUKa U JPYyrue. Ilo
Mepe TOTrO Kak oOydaromuecsl OBIIAAEBAIOT BCE Oosiee IIMPOKUM MATEMaTHUECKHM armapaTroM, Y HHUX
MOCJIeIOBAaTeIbHO (OPMHUPYETCSI W COBEPLICHCTBYETCS YMEHHE CTPOUTH MAaTeMaTHYeCKyH MOJelb
peabHON CHUTyallMH, MPUMEHSITHh 3HAHWSA, MOJyYSHHbIE NPU M3YYE€HHH y4eOHOTro Kypca, AJS PelleHHs
CaMOCTOSITETHbHO c(hOPMYITMPOBAHHON MaTeMaTHUECKON 3a/1a4H, a 3aTeM WHTEPIPETUPOBATH CBOH OTBET.

ConepxarenbHO-MeTOANYECKass JMHUA «Yucna W BeIYMCICHHsD) 3aBepliaeT (HOpMHpPOBaHUE
HABBIKOB MCIIOIb30BaHMS JICHCTBUTENBHBIX YHCEI, KOTOPOE ObIIIO HAYaTO HA YPOBHE OCHOBHOTO OOINETO
obpa3oBanus. Ha ypoBHe cpemHero obmiero obpa3zoBanus 0coboe BHUMaHue yaemnseTcs: (HOpMHUPOBaHUIO
HABBIKOB PAIlMOHAILHBIX BBIYMCICHUMN, BKIIOYAOIUX B Ce0s MCIONB30BAHUE PA3IMYHBIX (HOPM 3arHCH
Yycna, YMEHHE JeNaTh MPUKHUIKY, BBHIIOIHATH MPHOJMKEHHBIC BBIYUCICHUS, OICHUBATH YHCIOBBIC
BBIpOKCHUS, pPabOTaTh ¢ MATEMATHYCCKUMH KOHCTAHTaMHU. 3HAKOMBbIC OOYYarOIUMCS MHOXECTBA
HATYPANbHBIX, IENbIX, PAUOHANBHBIX W JCHCTBUTEIBHBIX YHCEN JOMONHSIIOTCS MHOXXECTBOM
KOMIUICKCHBIX 4YHCENl. B KaXIOM U3 JTHX MHOXECTB pAacCMATPHUBAIOTCS CBOWMCTBEHHBIC €My
cnenu(pUIecKre 3a7a4l U ONEPallH: JACJCHUE HAIeN0, ONIEPUPOBAHUE OCTATKAMHU HAa MHOMXECTBE LIENBIX



yrcen, 0coOble CBOIMCTBA palMOHAJIBHBIX M WPPALMOHANBHBIX YHCEN, apuPMETHUYECKUE OIepauuH, a
TaKXe HW3BJICUCHHE KOPHsS HATypalbHOW CTENEHM HAa MHOXKECTBE KOMIUICKCHBIX uucen. brmaromaps
MOCJIEJ0OBATEIFHOMY PAaCUIMPEHUIO Kpyra HCIHOJb3YEeMBIX YUCEN M 3HAKOMCTBY C BO3MOXKHOCTSIMH HMX
NPUMEHEHUS 17151 peIieHHUs Pa3IuuHbIX 3a/1a4 (QOpMUpYETCsl MPEJICTaBICHUE O EAMHCTBE MATEMaTHKHU KaK
Haykd M €€ pONM B MOCTPOCHHWH MOJENEH peallbHOr0 MHpa, LIMPOKO HCIONB3YIOTCA 0000IIeHHE U
KOHKpPETH3aIHs.

Jluaus «YpaBHEHUS U HEPABEHCTBA» pealu3yeTcsl Ha MPOTSHKEHHH BCEro OOy4YEeHHUS Ha YPOBHE
cpeanero odmiero oOpa3oBaHMs, MOCKOJIBKY B KaXA0M paszeiie IIporpamMmbl MpeayCcMOTPEHO peleHne
COOTBETCTBYIOIIMX 3a7a4. B pesynbraTe oOydaromiuecsi OBIIAJAEBAIOT Pa3IMYHBIMH METOAAMHU PELICHUS
palMOHANBHBIX, HPPALHOHATBHBIX, I[OKA3aTENbHBIX, JIOTAPUPMHUYECKHMX M TPUTOHOMETPHUUECKUX
ypaBHEHUI, HEPABEHCTB M CHCTEM, a TaKXke 3ajad, cojeprxamux napamerpsl. [lomydeHHble ymeHuUs
HIMPOKO HCHONB3YIOTCSI TPU HMCCIEAOBAaHMHM (QYHKUUH C TMOMOIIBIO NPOM3BOAHOM, NPH pPELICHUH
NpUKJIaIHBIX 33a7a4d U 3a7ad Ha HaXOXAeHHE HauOOJbIINX M HAUMEHBIINX 3HaueHHi (QyHKuuu. lanHas
coJep)KaTeNibHasl JIMHUS BKJIIOYaeT B celsi Tarke (opMuUpoBaHHWE yMEHHH BBIIONHATH PACUYETHI IO
(dhopmynaM, peoOpazoBaHus paOHATBHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPHUECKUX BBIPOKEHHH, a
TaKXe BBIPOKEHHH, COACP)KAIIUX CTeleHH W Jorapudmel. brmaromaps u3ydeHHIO anreOpanveckoro
MaTepuaja IPOUCXOJUT JAajibHeWIIee pa3BUTHE aITOPUTMHUYECKOTO W aOCTPaKTHOTO MBIIILICHUS
oOyyaromuxcs, GOPMUPYIOTCS HaBBIKH IEAYKTHBHBIX PACCYXAEHHH, pabOThl ¢ CHMBOJIBHBIMU (POpMaMH,
NpeCTaBICHHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTE! B BU/IC PABEHCTB U HEpaBEHCTB. AJredpa mpejiaraet
3¢ QeKTHUBHbIC MHCTPYMEHTBI Ul PEIIeHHUsS MPaKTHYSCKHX W ECTeCTBEHHO-HAYYHBIX 3ajad, HarisgHO
JEMOHCTPHUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.

ConepxarenpHO-MeToANYeCKasd JTUHUS «DyHKIMH U TpadUKIm» TECHO MEPEIUIeTAETCs] C APYTUMHU
JUHUSAMH Y4eOHOTO Kypca, MOCKOJIBKY B KAaKOM-TO CMBICNIE 3aJaéT IOCIIEN0BATEIIbHOCTh H3YyYCHHS
MaTepuana. V3ydeHWe CTEIeHHOW, IIOKa3aTeNbHOM, JOTapu(PMUIECKOH W TPUTOHOMETPUIECKIX
(hyHKIMI, UX CBOWCTB W TpaduKOB, MCIIOIb30BaHNE (PYHKIMN U PEIIeHUs 3a7ad U3 JPYTUX y4eOHBIX
NPEIMETOB U PeajbHOM KHU3HM TECHO CBS3aHO KaK C MAaTEeMAaTHYECKUM AHAJIM30M, TaK M C PELICHUEM
ypaBHeHU# U HepaBeHCTB. Ilpu 3ToM Gosblioe BHUMaHKUE yaemseTcs: GOPMUPOBAHUIO YMEHHS BBIPaXaTh
dopMyaMu 3aBHCHMOCTH MEXIy pa3JINYHbIMU BEIMYMHAMH, HCCIENOBaTh IOJIydeHHblE (DYHKIHH,
CTpOUTh WX Trpaduku. MaTepuan 3TOW COIEp)KATeNFHOW JMHWM HAIlelleH Ha pa3BUTHE YMEHWHA H
HaBBIKOB, TIIO3BOJISIIOIIMX BbIPAXaTh 3aBUCHMOCTH MEXAY BEJIMYMHAMH B pas3indyHOd (opme:
aHAINTUIECKOH, TpaduIecKoi U coBeCHOH. Ero m3ydeHne cniocoOCTBYeT pa3BUTHIO alTOPUTMHUIECKOTO
MBIIICHHS, CTIOCOOHOCTH K 00OOIIEHNIO W KOHKPETU3AIUH, UCTIOIB30BAaHUIO aHAJIOTHIA.

ConepxarenbHass nuHus «Hayama MaTeMaTHUECKOro aHaln3a» IO3BOJSET CYIIECTBEHHO
pacLIMpUTh KPYr KaKk MaTeMaTHYECKUX, TaK ¥ NPUKIAIHBIX 33a4, JOCTYIIHBIX 00YJaroLUNMCs, TaK KaK y
HHUX TIOSIBJISETCSI BO3MOXHOCTb CTPOUTH I'padMKH CIOXKHBIX (DYHKIMHA, ONpeAessITh MX HauOOIbLINE U
HaMMEHbIINE 3HAYCHMS, BBIYMCIIATD IUIOIAAN GUTYp U OOBEMBI Tell, HAXOAUTh CKOPOCTH U YCKOPEHUS
npoueccoB. JlaHHass copep)kaTenbHas JIMHUS ~ OTKPBIBA€T HOBBIE BO3MOXKHOCTH — IOCTPOCHUS
MaTeMaTHYECKHX MOJENed peaNbHbIX CUTyaluid, MO3BOJISIET HAXOOUTh HAWIyylllee pELICHuEe B
OPUKIAIHBIX, B TOM YHCJIE COLHAJIbHO-JKOHOMHMYECKHX, 3aJadyax. 3HAKOMCTBO C OCHOBAMH
MaTeMaTHYeCKOTO aHalM3a CIHOCOOCTBYET PAa3BHTHIO aOCTpakTHOTro, (OpMallbHO-IOTHYECKOTO U
Kp€aTUBHOI'O MBINIJICHUA, q)OpMI/IpOBaHI/IIO YMCHI/Iﬁ pacno3HaBaTh MPOSABJICHUA 3aKOHOB MAaTCMAaTHKU B
HayKe, TCXHHUKE U UCKYCCTBEC. 06yqa}oumec;1 Y3HAIOT O BbIAAIOMIMXCA PE3YyJibTaTaX, MOJYUCHHBIX B X0/1€
Ppa3BUTHUA MAaTCMATHUKU KaK HAYKU, U 00 ux aBTOpax.

ConepxareabHO-MeTOANYECKas JTUHHUA «MHOXXECTBA M JIOTHKA» BKIIOYAET B CEOSl DIIEMEHTHI
TCOpHHU MHOXECTB u MaTeMaTHYEeCKOM JIOTHUKH. TCOpCTI/IKO-MHO)KCCTBCHHBIC MMpeaACTaBJICHUA
IMIPOHU3BIBAIOT BECH KYPC IIKOJbHOM MaTEeMaTHKH U npeajiararoT Haubosee YHHBepcaHBHLIﬁ SA3BIK,
00BEIUHSIONINN BCE Pa3/ielbl MATEMATUKH U €€ TIPIIIOKECHHH, OHU CBA3BIBAIOT PA3HBIC MATEeMATHUECKHE
JUCIUIUIMHBI U UX MPWIOXKEHUS B equHoe 1enoe. [loaToMy BakHO 1aTh BO3MOKHOCTh OOydaromeMycs
IIOHUMAThb TeOpeTI/IKO-MHO)KeCTBeHHblf/'I SI3BIK COBpeMeHHOI\/'I MaTEMATUKHW MW MHCIIOJIb30BaTh €10 IJI4A
BBIPpaXXCHHUA CBOUX MBICJIEH. prrI/IM BaXXHBIM IIPU3HAKOM MATCMATHKW KaK HAYKHW CJICAYCT IMPU3HATH



CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBAaHWI M CIICJJOBAaHHE ONPEICIEHHBIM IIPaBUIIaM IOCTPOCHUS
JIOKA3aTeNIbCTB. 3HAKOMCTBO C D3JIEMCHTAMH MAaTEMAaTHYEeCKOW JIOTMKH CIIOCOOCTBYET Pa3BUTHUIO
JIOTUYECKOTO MBIIUICHUST OOYyYaroOUIMXCs, MO3BOJSICT WM CTPOUTh CBOW PACCYXKICHHS Ha OCHOBE
JIOTUYECKHX MPaBWI, JOPMUPYET HABBIKU KPUTUIECCKOT'O MBILIUICHUSI.

B ydeOHOM kypce «AnreOpa W Havyajia MaTeMaTUYECKOrO aHalM3a» MPHUCYTCTBYIOT OCHOBBI
MaTEeMaTHYECKOTO0 MOJISIMPOBAaHUs, KOTOPhIC IPU3BAHBI CIIOCOOCTBOBATH (DOPMUPOBAHUIO HABBIKOB
MOCTPOCHUS MOJIENIeH PealTbHBIX CUTYAIlUi, UCCIICA0OBAHUS ITUX MOJIENIeH C TIOMOIIBIO armnapara aireOpbl
YU MaTeMaTU4eCKOrO aHalin3a, UHTEPIIPETAUN TOJIYYCHHBIX Pe3ylIbTaTOB. Takue 3aJaHus BIUICTCHBI B
KOKIBIA U3 Pa3/ie]ioB MPOTrpaMMbl, ITOCKOJIbKY BECh MaTepHall y4eOHOro Kypca HIMPOKO UCIONb3yeTCs
JUISL PelICHHs] TPUKIAAHBIX 3aaad. [lpu perieHnu peayibHbIX MPAKTHYECKUX 3374 O00ydaroluecs
Pa3BHBAIOT HAOIIOAATEIHLHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTParupoBaThCs, UCIOIb30BaTh
aHaJIOTHI0, 0000IaTh W KOHKPETH3MPOBAaTh mpobieMy. JlesaTenbHOCTh 1O (POPMHPOBAHHIO HABBIKOB
PelICHUS MIPUKIIATHBIX 3a/1a4 OPTaHU3YETCsI B IIPOIIECCE U3YUCHUS BCEX TeM yueOHOro Kypca «Anredpa u
HayaJla MaTeMaTHYCCKOTO aHAIIN3ay.

Ha u3yuenue yueOHOrO Kypca «AnreOpa M Hayala MaTeMaTUYeCKOTO aHaN3a» OTBOAUTCS 272
yaca: B 10 kmacce — 136 yacoB (4 yaca B Heziento), B 11 kinacce — 136 yacoB (4 yaca B HEJIEIO).



COJEP)KAHUE OBYYEHUSA
10 KJIACC

Yucia ¥ BBIYMCIICHHUSA

Pammonansupie  uynciaa. OOBIKHOBEHHBIE W JIECATUYHBIC JIPOOW, TIPOIEHTHI, OCCKOHCYHBIC
nepuognueckue apobu. [lpumeHenune npoOeld M MPOLEHTOB UIS PELICHUS NPUKIagHBIX 3ajad M3
Pa3IUYHBIX OTpaciiell 3HaHUH U peanbHOM KU3HU.

JeiicTBuTenbHble uncia. PanonanbHble 1 UppalMoOHANbHBIC YUcTa. APUPMETHUECKUE OTEepallui
C JCHUCTBUTEIBHBIMU 4YHCIaMU. MOyl NEHCTBUTEIBHOTO 4YMCIAa W ero cBodcTBa. [IpuOnmxEHHBIE
BBIYHMCIICHHUS, IPaBHUJIa OKPYTJICHU, IPUKUAKA U OLEHKA PEe3yIbTaTa BEIYMCICHUH.

Crenenb ¢ uensiM nokaszaresnieM. bunom Herotona. Mcnonbs3oBanue moaxoasmield GopMbl 3amucH
JEHCTBUTEIHHBIX YMCEN I PELICHUS IPAKTUYECKUX 3aa4 U MIPEICTABICHUS JaHHBIX.

ApudmeTnyeckuii KOpeHb HATYpaIbHOW CTEIIEHH U €r0 CBOMCTBA.

CreneHp ¢ paurOHANBHBIM ITOKa3aTeNleM U €€ CBOWCTBA, CTENIEHb C IECTBUTEILHBIM MTOKAa3aTeNIeM.

Jlorapudm uncna. CoticTsa norapudma. JlecaTHUHbIE U HATYypalbHBIE JIOTapUPMBI.

CuHyC, KOCHMHYC, TaHT€HC, KOTAHI'CHC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC H
apKTaHTEHC YUCIIOBOTO apryMeHTa.

YpaBHeHHs U HEPaBEHCTBA

ToxknecTBa U TOXKIECTBEHHBIE NPeoOpa3oBaHusl. Y paBHEHHE, KOPEHb YpaBHEHUs. PaBHOCHIIbLHEIE
yYpaBHEHUS U ypaBHEHUA-cIeACcTBYs. HepaBeHCTBO, pellieHe HepaBeHCTRA.

OCHOBHBIE METOIBl PELICHUS LENBIX W JAPOOHO-PAllMOHANBHBIX YPaBHEHHMH W HEPAaBEHCTB.
MHorouseHs! OT OJHON nepeMeHHOH. [leneHue MHOTOUJIeHa Ha MHOTOWIEH ¢ ocTaTKoM. Teopema besy.
MHorounens! ¢ nensiMu koddduuuentamu. Teopema Buera.

[TpeoOpa3oBaHMs YHCIOBBIX BRIPAKEHHI, COIEPKAIIUX CTEIICHU U KOPHHU.

UppanmonanbHblie ypaBHeHUsl. OCHOBHBIE METObI PEIICHHUS NPPALMOHATIBHBIX YPAaBHECHHH.

[Toxa3arenbHble ypaBHeHUs.. OCHOBHbBIE METOABI PEILICHNS II0KA3aTEIIbHBIX yPaBHEHUI.

IIpeobpazoBanme BEIpOXKECHHM, COMEPKAIINX JIOTapH(PMEL.

Jlorapudmudeckue ypaBHeHH. OCHOBHBIE METOABI PELICHNUS JIOTapuMHUUECKUX YPAaBHEHUH.

OcHoBHbIE TpuroHomerpuueckue Gopmyisl. [IpeodpazoBaHne TPUTOHOMETPUUECKUX BBIPAKEHUI.
PelieHne TpUroHOMETPUYECKUX YPAaBHEHU.

Pewienne cuctem JMHEMHBIX ypaBHEHM. MaTpuma CUCTEMBbl JIMHEHHBIX ypaBHEHHM.
Onpenennurens MaTPUIBI 2X2, €ro TeOMETPUYECKHH CMBICT W CBOWCTBA, BHIUMCICHHE €TO 3HAYCHHS,
NPUMEHEHUE ONPEAETUTENS Ui PELICHNs] CUCTEMBI JIMHEHHBIX ypaBHEHUH. Perienne npuxiiagHeix 3a1a4y
C IOMOIIBIO CUCTEMBI JINHEHHBIX ypaBHEHUN. MccnenoBanue MOCTPOSHHOM MOIETIN ¢ TIOMOUIBIO MaTpPHIL
U ONpEIEIUTEINEH.

IlocTpoeHre MaTeMaTHYECKMX MOJEIEH peanbHOW CHTyalud C TIOMOLIBIO YpPaBHEHHHA U
HepaBeHCTB. lIpuMeHeHNe ypaBHEHUI M HEpaBEHCTB K PELICHUIO MaTEeMaTHUYECKHX 3aJad M 3ajad U3
Pa3IMYHBIX 00JIACTEH HAYKU U PeaTbHOM KU3HHU.

DyHKIUH ¥ TPaduKH

OyHKIHA, crocoObl 3ananus QpyHKuMu. B3anMHo oOpatHble (yHKIMH. KoMmosurms ¢QyHKIHMN.
I'paduk pyHKIIMEN. DnemeHTapHBIE IPe0Opa3oBaHus TpadhUKOB PYHKIIUH.

OOGmacte ompeneneHuss U MHOXeCTBO 3HaueHW ¢yHkmmn. Hymn ¢ymknmu. [IpomexyTtkn
3HaKomocTosiHCTBa. UY&THble W Heu€THhle QyHkumu. [lepuonmueckne ¢ynkumu. IIpomexyTku
MOHOTOHHOCTH (pyHKIMH. MaKkCUMyMbl 1 MUHUMYMBI GyHKIH. Hanbonbliee 1 HauMeHbIIee 3HAYCHUS
(yHKIMU Ha IPOMEXKYTKE.

Jluneiinas, KBajpaTH4YHas W JpOOHO-IMHEHHas GYHKIUH. ODJIEMEHTapHOe HCCIeIOBaHUE MU
MOCTPOCHUE MX IPa(UKOB.

CrenenHas (yHKIMS C HATYPaJbHBIM M IIEJBIM TOKa3areieM. E€ cBoiicTBa u rpaduk. ColicTBa U
rpaduK KOpHsI N-0ii cTeneHH Kak (yHKIIMU 0OpaTHOM CTENICHH C HaTYpaJbHBIM MOKa3aTeNeM.



ITokazarenpHass u norapupmMudeckas ¢GYHKIHH, WX CBOHCTBa M Tpaduku. lcmonp3oBaHue
rpadukoB GYHKIUH TS pellieHUs] YpaBHCHUH.

TpuroHomMeTpudeckass OKPYXHOCTb, OMNPEJCICHUE TPUTOHOMETPUUYECKUX (PYHKIMH YHCIOBOTO
apryMeHTa.

OYHKIMOHAIEHBIC 3aBHCUMOCTA B PpEalbHBIX IMpOIEccax M sBICHUSAX. [ 'paduku peabHBIX
3aBUCUMOCTEH.

Hauvana maTeMaTH4ecKOro aHajau3a

[locnenoBarenbHOCTH, cIOCOOBI  3aJaHMs TOCIIEAOBATENbHOCTEH. MeToJ MareMaTn4eckoi
UHIYKIUU. MOHOTOHHBIE M  OrpPaHUYEHHBIE IMOCIENOBATENbHOCTU. McTOpus  BO3HUKHOBEHUS
MaTEeMaTHYECKOTO aHAJIM3a KaK aHaau3a 0ECKOHEUYHO MaJlbIX.

Apudmernueckass U TreoMeTpudeckas Mporpeccud. beckoHewyHo yOBIBalOIIas reoMeTphyecKast
nporpeccuss. CyMMa OCSCKOHEUHO YOBIBAIONICH TreoMeTpuYeckoil mnporpeccuu. JIMHEWHBI U
SKCHOHECHIUANBHBIN pocT. Uucio e. dopmyrna CIOXKHBIX MPOLEHTOB. VCronb30BaHue MPOTPECCUu s
pelIeHus peanbHbIX 33a4 MPUKIAJHOIO XapaKkTepa.

HemnpepoiBabie (QyHKIIMM W uX cBoicTBa. TOYKM pa3pbiBa. ACUMNOTOTHI TpauKOB (YHKIIHIA.
CpolicTBa (h)YHKIIMI HENPEPBIBHBIX Ha OTpe3ke. MeTox HHTEpBAJIOB IS PEIICHUS HEPaBCHCTB.
[IpuMeHEeHrE CBOWMCTB HEMPEPHIBHBIX (DYHKIUN JJIS PEIICHHS 33]1a4.

ITepBas u BrOpas npousBoaHbie GyHKIMH. ONpenencHue, FeOMETPHUYSCKUN U (PU3HUECKUN CMBICIT
MIPOU3BOAHON. Y paBHEHHE KacaTeIbHOU K rpaduKy (yHKIIHH.

[IpousBoaHble 37MeMEHTapHBIX (GYyHKIWA. [Ipow3BomHAs CyMMBI, MPOU3BEACHUS, YaCTHOTO U
KOMTIO3UINH (HYHKITHI.

MHoxecTBa U JIOTHKA

MHoXecTBO, ofepani HaJ MHOXKECTBAMH W WX CcBoiictBa. Jlmarpammer Oiinepa—BenHa.
IIpuMeHeHrEe TEOPETUKO-MHOKECTBEHHOI'O ammapaTa AJig OIMUCAHUS PEalbHBIX MPOLECCOB U SIBJICHUM,
MIPH PEIIeHUH 3a/1a4 U3 IPYTUX YIeOHBIX PEAMETOB.

Omnpenenenne, Teopema, CBOWCTBO MaTeMaTHYECKOrOo OOBEKTa, CIIEJCTBHE, IOKa3aTeIbCTBO,
PAaBHOCUJIbHBIEC YPABHEHHUS.

11 KJIACC

Yuciaa 1 BbIYMCTCHUS

Hatypanbnbie u nensle yncna. [IpuMeHeHne NpU3HAKOB NEIMMOCTH LENbIX YHCEN, HauOOJIbIINIA
o0mmit memurens (manee — HOJI) m nanmensmee obmiee kpatHoe (nanee — HOK), octaTtkoB mo Mosyiio,
anroputma EBkanna 11 pereHus 3a1a4 B LEIbIX YHCIaX.

KommnekcHele uncna. AnreOpanueckas ¥ TPUTOHOMETpUYecKass (OpMBbI 3alHCH KOMIUIEKCHOTO
yrcaa. ApupMeTHUIecKue onepanud ¢ KOMIUIEKCHBIMH YnciaMu. M300paxeHne KOMIUICKCHBIX YHCell Ha
KoopauHaTHOM minockoctH. Popmyna MyaBpa. KopHu N-oi cTeneHM U3 KOMIUIEKCHOTO YHCA.
[IpuMeHeHne KOMIUIEKCHBIX YHCEJT AJIs peIieHNs (PU3NUECKUX U FEOMETPHUECKHX 3a1ad.

YpaBHeHus 1 HepaBeHCTBA

CucremMa M COBOKYIIHOCTb YPAaBHEHMH M HEPABEHCTB. PaBHOCWIIBHBIE CHCTEMBI U CHCTEMBI-
cienctBusi. PaBHOCHIIBHBIE HEPABEHCTBA.

OT60p KOpHEH TPUTOHOMETPUIECKUX YPaBHEHHU C TIOMOIIBIO0 TPUTOHOMETPHUIECKON OKPYKHOCTH.
Pemenne TpUroHOMETpUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIIEHHS IOKA3aTENbHBIX U JIOrapu(MHUUECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PEILICHHS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJblI PpCUICHUA CHUCTEM U COBOKYHHOCTCP'I pallMOHAJIbHBIX, HppalOHAaJIbHBIX,
MOKAa3aTeNbHBIX U JIOTapU(PMHUYECKIX YPaBHEHHH.

ypaBHCHI/IH, HEPAaBCHCTBA U CUCTEMBI C ITapaMETpaMu.

IIpuMmeHeHue ypaBHEHMI, CUCTEM M HEPABEHCTB K PEIIEHHI0 MaTeMaTH4YeCKUX 3aJlad U 3313y U3
Pa3IMYHBIX 00JacTeil HAYKH U pealibHOM KU3HH, HHTEPIIPETAIHs TIOTyUYEeHHBIX PE3yJIbTaTOB.



DOyHKIUU ¥ TPaduKH

I'padux xommosnuuu ¢yHKumi. ['eomerprudeckue o0pa3bl ypaBHEHHMH W HEpPaBEHCTB Ha
KOOPAWHATHOHN TJIOCKOCTH.

Tpuronomerpuueckue GyHKLINH, UX CBOUCTBA U TpaduKu.

I'paduueckune MeToabl peLICHUs] ypaBHEHUH 1 HepaBeHCTB. | paduueckiie METOABI pelIeHUs 3a1a4
C MapaMeTpamH.

Ucnonb3oBanue rpa¢pukoB GyHKIMNA I UCCIEIOBaHUS MPOLIECCOB U 3aBUCHMOCTEH, KOTOpBIE
BO3HMKAIOT NPU PEIICHUHN 33/1a4 U3 APYTHX YUeOHBIX PEIMETOB U PEeaIbHOM )KU3HH.

Hauayia MmaTeMaTH4eCKOro aHaIu3a

[lpumeHeHne MPOM3BOJHONM K HCCIENOBAHUIO (PYHKOMI Ha MOHOTOHHOCTH M JKCTPEMYMBI.
HaxosxaeHnue HanOobIIero 1 HAaMMEHBILET0 3HAUSHUH HEePEPHIBHOM (DYHKIIMHU HA OTPE3Ke.

[TpumeHeHne NPOU3BOAHOM AJISl HAXOXKACHUS HAMITYUIlIEro PEeLIeHUs] B IPUKIaJHbIX 3a1a4ax, JUIs
oTpeJieNIeHHsI CKOPOCTH U YCKOPEHHS Mpoliecca, 3aAaHHOro GOpMYIIoN MU TPpaduKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOICTBO 1epBooOpasHbIX. [IepBooOpa3Hble AleMeHTapHbIX (yHKIUIA.
[IpaBuna HaxoXACHUS MIEPBOOOPA3HBIX.

Wuterpan. I'eoMeTpHUecKHid CMBICT WHTErpana. BrelunciieHue ompenesi€éHHOr0 HHTerpaja o
¢dopmyne Herorona-JleitOnuma.

[TpumeHeHue uHTETpana A HAXOXKICHHS TUIOIIAACH MIOCKUX GUTYp U 0OBEMOB TeOMETPUIECKUX
TeJl.

[Mpumepsr  pemeHunid  auddepeHInaNnbHBIX  ypaBHEeHHA. MareMaTHyeckoe MOAEIHpPOBaHHUE
peaNbHBIX IMPOIECCOB C MOMOIIBIO TH(depeHnInanTbHbIX YpaBHEHHH.



INJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA YYEBHOI'O KYPCA «AJITEBPA H
HAYAJIA MATEMATHYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIA YPOBEHb) HA
YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpasknaHCKOro BOCIMTAHUSA:

c(hOpMHUPOBAHHOCTh TPAKIAHCKOW TO3WIIMUA O0OYYarolmerocss Kak aKTUBHOTO W OTBETCTBEHHOTO
YJIeHa POCCHUHCKOro OO0IIeCTBa, NPEJCTABIEHHE O MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBICHHUH, TPOIENYp TPa)KTaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI U JIPyroe),
YMECHHE B3aUMOJICHCTBOBATh C COIMAIBHBIMA HMHCTUTYTAMH B COOTBETCTBHHM C HMX (PYHKIUIMU U
Ha3HAYCHHUCM;

2) NaTpUOTHYECKOT0 BOCIIMTAHMSA:

c(hOpMHUPOBAHHOCTh POCCHIMCKON TPaXJAHCKOW WIACHTUYHOCTH, YBAXKEHHUS K MPONUIOMY U
HACTOSAIIEMY POCCHUICKOW MaTEMaTHKH, IICHHOCTHOEC OTHOIICHHE K JIOCTHXKEHHUSIM POCCHUCKHX
MaTEeMaTHKOB W POCCHICKONH MaTeMaTHYeCKOH IIKOJIBI, WCIOJIB30BAHUE ATHX JOCTHIKCHUN B JIPYTHX
HayKaX, TEXHOJOTHX, Cepax SKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA

OCO3HAHHE JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja, cHOpMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHMS, YTHYECKOTO MOBEACHUS, CBA3aHHOTO C MPAKTHYECKUM MPUMEHEHHEM JOCTH)KCHHU HAYKH U
JESITeIbHOCTHIO YIEHOT0, OCO3HAHNE JIMYHOTO BKJIA/Ia B TOCTPOEHHUE YCTOHYMBOTO OYAYIIETO;

4) 3cTeTUYECKOro0 BOCITUTAHMS

ACTETHYECKOE OTHOIICHWE K MHUPY, BKJIFOYAs 3CTETUKY MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aj1a4, PEIICHUH, PACCYK/ICHUH, BOCIIPUUMYUBOCTh K MATEMAaTHIECKUM aCIIEKTaM Pa3IUYHbIX
BUJIOB UCKYCCTBA;

5) puzuveckoro BOCIUTAHMS:

c(hopMHUPOBaHHOCTh YMEHHS TPUMEHATH MaTeMaTHYeCKHe 3HaHUS B HWHTEpecax 3A0pPOBOTO U
Oe3omacHoro oOpa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3/0POBBIO (370pOBOE MMUTAHHE,
cOaTaHCHPOBAHHBIM PEXKUM 3aHATAH W OTHOBIXa, peryiisapHas (u3ndeckas aKTUBHOCTH), (HH3HMYECKOE
COBEPIIIEHCTBOBAHHE IPH 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOM JIEATENFHOCTHIO;

6) TPyA0BOro BOCIMTAHUS:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOWA, WHTEpEC K Pa3INIHBIM cdepam
pohecCHOHATBHON EATENBHOCTH, CBI3aHHBIM C MATEMATUKOHN U €€ MPUIOKEHISIMI, YMEHIE COBEPIIIaTh
OCO3HaHHBIA BBIOOp Oymymied mnpodeccnn W peann30BBIBATh COOCTBEHHBIC IKMU3HEHHBIE TUIAHBI,
TOTOBHOCTh W CIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa3oBaHUIO W CaMOOOpa30BaHHUIO HA TMPOTSHKEHHUH
BCEH JKM3HH, TOTOBHOCTh K AKTHBHOMY YYacTHIO B PEIICHWH IMPAKTHYECKHX 3a/1ad MaTeMaTHYeCKOU
HaIpPaBIEeHHOCTH;

7) 3K0JI0TMYE€CKOr0 BOCIIMTAHUSA:

c(hopMHUPOBaHHOCTH IKOJOTHYECKON KYIbTYpPHI, TOHUMAaHUE BIUSHUS COIHAIBHO-9KOHOMHUYIECKIX
MIPOIIECCOB HAa COCTOSIHME TPUPOAHON W COIMAILHOW Cpefpl, OCO3HAaHWE TJI00AaTBHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeM, OPHEHTAIN Ha MTPHUMEHEHNE MaTeMaTHIYeCKUX 3HAHWH IS PelIeHus 3a7ad B
o0nacTu OKpy’Karolle cpefpl, MIIAaHNPOBAHUE TTOCTYIKOB M OLIEHKH MX BO3MOXKHBIX TOCIEICTBUH IS
OKPY’Karolllel Cpenbl;

8) HeHHOCTH HAYYHOI'0 O3HAHUSA:

c(hopMHUPOBaHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BHTHS
HAayKH W OOIICCTBCHHOM NPaKTUKH, MOHUMAHHE MaTEeMaTHUYECKOM Hayku Kak c(ephl ueroBeYeCKOu
JACATCIIBHOCTH, J2TaIllOB eé PasBUTUA U 3HAYUMOCTHU JI1 PA3BUTUA HUBUIIM3AlIMH, OBJIAJICHUC A3bIKOM
MAaTE€MaTUKU U MaTeMaTU4YeCKON KyJbTypOl KaK CPEACTBOM IIO3HAHUS MUPA, FTOTOBHOCTb OCYILECTBIIATH
IMMPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIIbHOCTh MHANBUAYAJIbHO U B I'PYIIIIC.



METANPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/IbHBIe YyHUBEPCAJbHBIEC y4eOHbIE el CTBHS

Ba3oBble Jlornyeckue aeiicTBus:

BBISIBIIITh M XapaKTEPHU30BaTh CYIIECTBEHHBIE MPHU3HAKKA MaTEMATHYECKHUX OOBEKTOB, MOHSITHA,
OTHOIICHUN MEXTy MOHITUSAMHE, (POPMYITHPOBATH ONPEICICHUS IOHSITHH, YCTAHABINBATH CYIIECTBEHHBIN
MPHU3HAK KIacCU(UKAIMU, OCHOBAHUS AJIsl 000OIIEH!S 1 CPAaBHEHHSI, KPUTEPUH MMPOBOAMMOTO aHAN3a;

BOCIIPUHUMATh, (OPMYJIHpPOBaTh ¥ TPeoOpa3oOBBIBATh CYXKIEHHUS: yTBEpAHUTEIbHBIE U
OTpHIlaTeNbHbIE, EMIUHIYHBIE, YACTHBIE U 00IINE, YCIOBHBIE;

BBISIBIISITh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOpEUHs B (paKkTax, NaHHBIX,
HAOMIONEHUSIX W YTBEPXKACHUAX, TpeIiaraTb KPUTEPUH [UISI BBISIBICHUS 3aKOHOMEpPHOCTEH U
MIPOTUBOPEUMIA;

JlenaTh BBIBOABI C WCIONB30BAHWEM 3aKOHOB JIOTUKH, MAEIYyKTHBHBIX W WHIYKTHBHBIX
YMO3AKJIIOUEHUH, YMO3aKJIIOUEHUH 110 aHAJIOTHH;

MPOBOJUTH CaMOCTOSITENIFHO JI0KA3aTeNbCTBA MAaTEMATHUECKUX YTBEP)KIAEHWH (TpsSMBIE W OT
MIPOTHUBHOTO), BBICTPAMBATh ApTyMEHTAIWIO, MPUBOIWTH MPHUMEPHl W KOHTPIPUMEPHI, 00OCHOBBHIBATH
cOoOCTBEHHBIE CYX/ICHHUS 1 BHIBOJIBI;

BBEIOMpATh CIOCO0 pemeHus ydeOHOW 3amadw (CpaBHHBATh HECKOIBKO BapHaHTOB PEIICHUS,
BBIOMpaTh HanboJIee MOIXOASIININ C YIETOM CaMOCTOSITETFHO BBIJICIIEHHBIX KPUTEPHEB).

Ba3oBble uccienoBaTe/bCKue AeiCTBUSA:

WCIIONB30BaTh BOMPOCH KaK HCCIIENOBATEIhCKUI WHCTPYMEHT TIO3HAaHUS, (HOpMyInpoBaTh
BOTIPOCHI, GPUKCUPYIOIIE MPOTUBOPEUHE, MPOOIeMy, YCTaHABINBATh UCKOMOE U JaHHOE, (popMHpPOBATH
TUTIOTE3Y, ApTyMEHTUPOBATH CBOIO MTO3UIINI0, MHEHHE;

MIPOBOJIUTH CAMOCTOSITENIBHO CIJITAHUPOBAHHBINA SKCIEPUMEHT, HCCICAOBAHHUE IO YCTAHOBJICHHIO
OCOOCHHOCTE MaTeMaTHYeCKOr0 OOBEKTa, SBJICHUS, IPOLECCA, BBISBICHUIO 3aBHCUMOCTCH MEXKIY
00BeKTaMU, SBICHUSIMH, ITPOIECCCAMH;

CaMOCTOSTENBHO (pOpMyNIHUpOBaTh 00OOIICHUS ¥ BBIBOABI 10 pe3yJbTaTaM IPOBEAEHHOTO
HAOJIIOJICHNSI, WCCJICIOBaHMS, OIICHUBATh JOCTOBEPHOCTh ITOJNIyUYEHHBIX pE3YyJbTaTOB, BBIBOJOB U
00001IEeHNI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCA, a TAKXKE BBIABUTATH MPEATNOIOXKEHUS O €ro
Pa3BUTHUH B HOBBIX YCIOBHSIX.

Pabora ¢ nundopmanueii:

BBISBIISITE JC(UIMTE HH()OPMAIIK, TAHHBIX, HEOOXOMMBIX JUISl OTBETA HA BOIIPOC U JIJISl PEIICHUS
3aJa4H;

BEIOMpaTh MH()OPMAITUIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAIM3UPOBATh, CUCTEMATU3UPOBAThH
Y MHTEPIPETHUPOBATH HHPOPMALIMIO Pa3IHMYHBIX BUIOB U (GOPM MPEACTABICHUS;

CTPYKTYpUpOBaTh HH(GOPMAIUIO, MPEICTARIATh €€ B pa3iuuHbIX (OpMax, WILTIOCTPUPOBATH
rpapuuecKy;

OLIEHUBATh HAJIEKHOCTh MH(POPMAIIUH 110 CAMOCTOATENHLHO CPOPMYTHUPOBAHHBIM KPUTEPHSIM.

KomMmyHnnkaTuBHBIE YHUBeEPCAJIbHBIE YUeOHbIE el cTBUS

Oourenue:

BOCIIPUHUMATH W (POPMYIIHPOBATH CY)KIIEHUS B COOTBETCTBHH C YCIOBUSIMH H IENSIMHU OOIICHHUS,
SICHO, TOYHO, TPaMOTHO BBIPAXaTh CBOI TOYKY 3PEHUS B YCTHHIX W MUCHMEHHBIX TEKCTaX, AaBaTb
TIOSICHEHUS TI0 X0y PeUIeHHs 3a/]a4i, KOMMEHTHPOBATh TIOIYYECHHBIN pe3ybTaT;

B X0JI¢ 00CYXJICHUS 3a]1aBaTh BOIPOCHI 110 CYIIECTBY 00CYXIaeMOM TeMbI, IPOOJIEMbI, peIacMoi
3aJa4y, BbICKa3bIBAaTh HWJACHU, HAICJICHHBIC Ha IIOUCK pemeHI/m, COIIOCTAaBJIATH CBOHU Cy)K[[CHI/ISI C
Cy)KI[GHI/ISIMI/I I[pyrI/IX y‘-IaCTHI/IKOB Juaiora, O6Hapy)KI/IBaTI) pa3mx1tme n CXOACTBO HO3I/IHI/II\/'I, B
KOppeKTHOM hopMe (GOopMYTUPOBATH PAa3HOTJIACHS, CBOM BO3PAKCHUS;



NpPEJCTaBIATh pPE3yNbTaThl PpELIEHMs 3ajadd, »JKCIEPUMEHTAa, WCCIENOBAHUSA, TPOEKTA,
CaMOCTOSITETIbHO BBIOMPATh (OpPMAT BBICTYIUICHHA C YY€TOM 3aJad MNpe3eHTalud U 0CcOOEHHOCTEH
ayJUTOPHUH.

PeryasiTuBHBIE YHHBepcaJbHbIE yieOHbIe AelicTBUSA

CamoopraHusanus:

COCTaBIIATH TUTAH, aJTOPUTM PEIISHUS 33[]a4H, BRIOMPATh CIOCO0 pEIeHrs ¢ yIETOM NMEIOITIXCS
pPECYPCOB B COOCTBEHHBIX BO3MOXXHOCTEH, apTyMEHTHPOBATh W KOPPEKTHPOBATH BapUAHTHI PEIICHUH C
y4€TOM HOBOM MH(pOpMAaITHH.

CaMOKOHTPOJIb, IMOLIMOHAIbLHBIH HHTEJJIEKT:

BJIQ/ICTh HABBIKAMH I[IO3HABATENbHOW peduieKcMd KaK OCO3HAHMS COBEpIIAEMBIX NEHCTBHHA W
MBICTTUTENIFHBIX TIPOIECCOB, MX pe3yJIbTAaTOB, BIAJETh CIIOCOOAMH CaMOIIPOBEPKH, CaMOKOHTPOJISI
TIpoIiecca U pe3yibTara pelieHns MaTeMaTHIeCKON 3aJauu;

MPEIBUAETh TPYTHOCTH, KOTOPBIE MOTYT BOSHUKHYTH MIPH PEIICHNH 33]1a4H, BHOCUTH KOPPEKTHBHI
B JIEATENIbHOCTh Ha OCHOBE HOBBIX OOCTOSTENHCTB, MAHHBIX, HAWJIEHHBIX OIMWOOK, BBISBICHHBIX
TPYAHOCTEI;

OIIEHWBATh COOTBETCTBHE pe3yNbTaTa IENH M yCIOBHSIM, OOBICHITH NMPUUIHHBI JOCTIKCHHUS WIIN
HEJIOCTIKEHUS Pe3yNIbTAaTOB JEATENbHOCTH, HAXOIUTH OIUOKY, TaBaTh OIIEHKY TPUOOPETEHHOMY OTIBITY.

CoBMecTHAs 1eATEJILHOCTD:

MMOHUMATh U UCIOJIF30BaTh MPEUMYIIECTBA KOMAaHIHOW ¥ MHAWBUAYATHHON paOOTHI MPH PEIIeHUN
y4eOHBIX 3a7ad, IPUHUMATh 1€l COBMECTHOM NEATENbHOCTH, IDIAHUPOBATh OPTaHHU3AIMI0 COBMECTHON
paboTel, pacmpenensaTh BUABI pabOT, AOTOBApPHBATHCA, OOCYKIATh IPOLIECC W pe3yiabTaT padoThHI,
0000111aTh MHEHHS HECKOJIBKUX JTIOIEH;

y4acTBOBATh B TPYIIIOBBIX (opMax paOoThl (00CYkICHUS, OOMEH MHEHHI, «MO3TOBBIC IITYPMBD)
W MHBIC), BBIMOJHATH CBOK YacTh PaOOThl U KOOPAWHHPOBATH CBOU JICHCTBHS C APYTUMU YICHAMU
KOMAaH/Ibl, OI[CHUBATh KA4eCTBO CBOETO BKJAJa B OOIIUI MPOAYKT MO KPUTEPUAM, CHOPMYTUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJICHCTBHSI.

INPEJMETHBIE PE3YJIbTATBI

K koHIty 00yuenus B 10 kiacce 00y4arOIUiACs TOTYYHT CICIYIOIINE MPEIMETHBIC PE3yIbTaThl 10
OTHIENBHBIM TeMaM paboueii mporpamMmbl y4eOHOro Kypca «AinreOpa W Havajga MaTeMaTHYECKOIO
a”aau3an:

Yuciia v BEIYUCIEHUS

CBOOO/IHO ONEPUPOBATh MOHATHSIMHU: PAIMOHAIBHOE YHCIIO, OCECKOHEYHAs MEePHOANYECKas APoOb,
MPOLEHTHI, UPPALMOHAIBHOE YHUCIO0, MHOXECTBA PAlMOHAIBHBIX W JEUCTBUTEIBHBIX YHUCEI, MOZYJIb
JCHCTBUTEIIHLHOIO YHCIIA;

MPUMEHSATH APOOU U MPOIEHTHI JJIs PEIICHUS PUKIIAIHBIX 3a/1a4 U3 Pa3IMYHBIX OTPacici 3HAaHUN
Y pEaJbHOM KU3HU;

MPUMEHSTh PUOJIMKEHHBIC BRIYMCICHHS, TIPABUIa OKPYTJICHUS, PUKUIKY U OLICHKY pe3yJbTaTra
BBIUKCJICHUI;

CBOOOIHO ONEPUPOBATH MOHITHEM: CTENCHb C IIEJBIM MOKa3aTeJIeM, HUCIIOIB30BATh MOIXOISIIYIO
(l)OpMy 3aIlInucu ﬂCﬁCTBHTCHbHLIX qucesl IJIA peIICHNA NPAaKTUYCCKUX 3a/iad U NPCACTAaBICHUSA JaHHBIX;

CBOOOJIHO OIIEPUPOBATH MOHATHUEM: apU(METHICSCKUN KOPEHb HATYPaIbHON CTEIICHHU;

CBOOOIHO OTIEPUPOBATH MIOHATUEM: CTEIICHb C PAIlMOHAILHBIM [TOKA3aTeIIeM;

CBOOOJTHO OTIEpUPOBATH MOHATUSMU: JIOTAPU(PM YHCIIA, IECATUIHBIE U HATYpaJIbHbIE JTOTapu(MBI;

CBO6OILHO OINICPUPOBATH MOHATUAMU: CUHYC, KOCUHYC, TAHI'CHC, KOTAHI'CHC YHUCJIOBOT'O apTyMCHTA,

ONEPUPOBATH NOHITUSIMH: APKCUHYC, APKKOCUHYC U apKTAHI€HC YHUCIOBOIO apryMEHTA.



YpaBHeHNs M1 HEpAaBeHCTBA:

CBOOOJHO ONEPUPOBATH MOHATHUSAMH: TOXIECTBO, YpPaBHEHHE, HEPABEHCTBO, PAaBHOCHIIbHBIC
YpaBHEHUS U ypaBHEHUS-CICICTBHS, PABHOCUIIbHBIC HEPABEHCTBA;

NPUMEHATH pa3lIUYHbIe METOIBl PEIICHHs] PalMOHAIBHBIX M APOOHO-PALMOHANBHBIX ypaBHEHUH,
NPUMEHSATH METOJl HHTEPBAJIOB JUIsl PELICHUSI HEPABCHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSIMH: MHOTOWIEH OT OAHOW NEPEMEHHOW, MHOTOWIEH C LEIBIMU
ko3 puLmeHTaMHu, KOPHM MHOTOWIEHA, IPUMEHATH JIeJIEHHE MHOTOYJIeHa Ha MHOTOWIEH C OCTaTKOM,
teopemy besy u Teopemy Buera ans pemenus 3agay;

CBOOOJHO ONEpUPOBATH MOHATUSIMH: CUCTEMa JHMHEHHBIX YpaBHEHH, MaTpula, OIpeleiUTeNb
MaTpuubl 2 X 2 ¥ €ro reoOMEeTPUYECKHH CMBICI, HCIOJNB30BaTh CBOWCTBA ONpenenuTens 2 X 2 aus
BBIYMCIICHHSI €T0 3HAYCHHS, MPUMEHSITh ONPENeTUTENH AJISl PEIeHNs] CHCTEMbI JIMHEHHBIX YpaBHEHHH,
MOJIENIMPOBATh peajbHble CHUTYyallMd C TOMOIIBI0 CHCTEMBbl JIMHEHHBIX YypaBHEHHH, HCCIEIOBAThH
MOCTPOCHHBIE MOJENM C TOMOIIBI0 MATpHUIl M ONpEACIHTENIeH, HHTEPHPETHPOBaTh MOIY4YECHHBIN
pe3ynbTart;

WCIIOJIb30BaTh CBOWCTBA ACHCTBHI C KOPHAMH IS TPe0Opa30BaHUs BBIPAKECHUH;

BBHITIOJHATE MPeoOpa3oBaHMsl YHCIOBBIX BBIPAKCHUH, COJEpXALIUX CTENEHW C palHOHaIbHBIM
HOKa3aTeseM;

WCIIOJIb30BaTh CBOWMCTBA JOrapu(pMoB i IpeoOpa3oBaHus TOrapupMHUUECKUX BHIPAKECHUI;

CBOOOJHO OIEpUPOBATh MOHATHSIMHU: HPPaLMOHANbHBIE, TOKa3aTeJbHbIE W JIOrapu(pMUUECKUE
YpaBHEHUS, HAXOIUTh MX PEIICHHUS C IOMOIILIO PABHOCUIIBHBIX MEPEX0I0B MIIM OCYIIECTBIISS IPOBEPKY
KOpHEH;

IPUMEHATh OCHOBHbIE TPUTOHOMETPUUECKHUE (dbopmynsl Ui npeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKECHUH;

CBOOOJHO ONEPHPOBATH HMOHATHEM: TPUTOHOMETPHUYECKOE YpaBHEHUE, IPUMEHATh HEOOXOIUMBbIE
(bopMyIbl Ul peIIeH!s] OCHOBHBIX TUIIOB TPUTOHOMETPHUYECKUX YPaBHEHHH;

MOJEJIUPOBaTh peajbHble CUTyallMd Ha SI3BIKE alreOpbl, COCTaBIATh BBIPAKCHUS, YPABHEHHUS,
HEpaBEHCTBA 110 YCJIOBUIO 3aJayud, HCCIENOBATh ITOCTPOCHHBIE MOAEIM C HCIIOJIb30BAHMEM ammapara
anreOpsl.

DyHKIUM U rpadpuxm:

CBOOOZHO ONEpPUPOBATh MOHATHAMU: (PYHKIHMS, CIIOCOOBI 3amaHus (HYHKIMH, B3aUMHO OOpaTHBIC
¢ysKIIA, KoMmMmnos3wnus (GYHKIMH, Tpaduk (QYHKIUN, BBIIOIHATH 3JIEMEHTapHbIE IMPeoOpa3oBaHUs
rpadukoB QyHKITHI;

CBOOOJHO ONMEPUPOBATh MOHATUSIMH: OOJACTH ONpPENENIEHUsI U MHOXECTBO 3HAYeHWH (YHKLUH,
HyJM (QyHKLINH, IPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJHO OINEpUPOBATh MOHSATHAMH: YETHbIE W HEYETHBIE (YHKLUH, NepUoANYecKHe (YHKLUH,
NPOMEKYTKH MOHOTOHHOCTH ()YHKIMH, MAaKCUMyMbl M MUHMMYMbl (yHKOUM, HauOonbliee U
HauMEHbIlIee 3HaUeHNe (PyHKIMN Ha IPOMEXKYTKE;

CBOOOJHO ONEPHPOBATH HMOHITHUAMU: CTENIEHHAsA (PYHKIMA ¢ HATYPaJbHBIM M LIEIBIM [OKA3aTENIEM,
rpaduK CTENeHHOW (YHKLUMH C HATypaJbHBIM M LIEJNbIM ITOKa3aTeneM, rpaduk KOpHs N-0il CTENeHU Kak
(GyHKUIMHM 0OpaTHOMN CTENIEHN C HATYpaJbHBIM MTOKa3aTeleM;

OTEepHUPOBaTh MOHATUAMHU: JIMHEWHAs, KBaJpaTHUHAs W JPOOHO-THMHEHHAs (YHKUIUH, BBITOTHITH
3JIEMEHTapHOE HCCIIEI0OBAaHUE U IOCTPOCHUE UX TPA(UKOB;

CBOOOJTHO ONEPUPOBATH MOHATHSIMH: MIOKa3aTelbHas U Jorapupmudeckas GyHKIUH, UX CBOHCTBA
U rpadyKu, HCTIOIB30BATh UX TPAQUKH IS pEHICHUs ypaBHEHUH;

CBOOOJTHO  OMEpPHPOBaTh MOHSATHAMHU: TPUTOHOMETPHYECKAs OKPYKHOCTh,  ONpE/CIeHHUE
TPUTOHOMETPUYECKUX (PYHKIIUI YHUCIOBOTO apryMEHTa,;

WCIIOJIB30BaTh Tpaduku QYHKIUH AJI1 UCCIICIOBAHMS MPOIECCOB U 3aBHCUMOCTEH IMPH PEIICHUU
3aja4d U3 JPYruX Y4eOHBIX MPEAMETOB M PeanbHOW JKU3HH, BhIpaKaTh (POPMYIIaMHU 3aBHCUMOCTH MEXKIY
BCIIMUHMHAMU,



Hayana maTeMaTH4ecKoro anajausa:

CBOOOJHO ONEpPUPOBATH IMOHATHAMH: apuUPMETHUECKass U TeOMETPUYECKas MpPOrpeccus,
0ecKoHEeuHO yOBIBaIOIIAsi TEOMETPUIECKas IPOrPeccHsl, TMHEWHBIH M SKCIIOHEHIIMANBHBINA PocT, popMyia
CJIOXHBIX MTPOLEHTOB, UMETh IPEJICTaBICHUE O KOHCTAHTE;

UCIIOJIB30BaTh MPOrPECCHH AJISl PEILICHHS PEalbHBIX 3a[a4 IPUKIaJHOTO XapaKTepa,

CBOOOJHO OIepHpPOBAaTh MOHATUSAMHU: MOCJIEA0BATENBHOCTb, CIOCOOBI 3aJjaHus
MOCIIEI0BATENIbHOCTE, MOHOTOHHBIE U OrPaHWYEHHBIE IOCIEN0BAaTENBbHOCTH, ITOHMMATh OCHOBBI
3apOXICHHUSI MaTEMAaTHYECKOT0 aHAIN3a KaK aHaiIn3a OECKOHEYHO MaJbIX;

CBOOOJHO ONEPHPOBATH MOHATHAMH: HENPEPHIBHbIE (PYHKIHMH, TOYKH pa3pbiBa rpaduka GyHKIUH,
ACHMIITOTHI Tpaduka GyHKIUHY;

CBOOOJHO OMEpPHPOBaTh MOHATHEM: (DYHKIMS, HEMpephIBHAS HA OTPE3Ke, MPUMEHSTH CBOWCTBA
HETPEePHIBHBIX (PYHKIMIA AT pelieHus 3a1a4;

CBOOOJHO OIEpUPOBaTh MOHSATHSIMHU: IEpBas W BTOpas MPOM3BOJHBIC (YHKIHMH, KacaTelbHas K
rpaduky QyHKIWY,

BBIYHUCIISITh TIPOU3BOIHBIC CYMMBI, TPOM3BEICHHSI, YACTHOTO X KOMIO3UINH IBYX (YHKUWH, 3HATDH
MPOU3BOHBIC AIIEMEHTAPHBIX (DYHKIINH;

UCIIOJIB30BaTh T€OMETPUIECKUN 1 (PU3NUECKUI CMBICI IPOU3BOAHOM ISl pELICHUs 3aa4.

MHoxecTBA U JIOTHKA:

CBOOOHO OTIEpUPOBATH TOHITUSMHI: MHOXECTBO, ONIEPALIH HaJl MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIN ammapar Ajsl ONKUCaHWA PEAJIbHBIX IPOLIECCOB H
SBJICHUH, IIPU PELICHUH 3a1a4 U3 JPYTruX y4eOHbIX IPEAMETOB;

CBOOOJHO OIEpUpPOBAaTh MOHATHAMU: OIPEIENICHHE, TEOpEMa, ypaBHEHHE-CIICACTBUE, CBOWCTBO
MaTeMaTHYeCKOro 0OBEKTa, J0Ka3aTeIbCTBO, PABHOCHUIIbHBIE YPABHEHHS U HEPABEHCTBA.

K xoniry o0y4ernns B 11 kiiacce 00yJaromuiics TOTYIHT CIETyIOIINE IPEIMETHBIE Pe3yIbTaThl IO
OTIENBHBIM TeMaM pabodell mporpaMMel yd4eOHOro Kypca «Anredpa M Hadaja MaTeMaTHYECKOTIO
aHaIN3a»:

Yucia v BBIYUCICHUSA:

CBOOOJHO ONEPUPOBATH MOHATHUSAMH: HAaTypajbHOE U II€JI0€ YMCIIO, MHOXKECTBA HATYpPaIbHBIX U
TENBIX YMCEII, UCTIONB30BaTh Mpu3Haku aAeauMocTH 1ensix uncen, HOJl m HOK natypansHBIX "mcen ams
peleHns 3aa4, IPUMEHATh anroput™ EBknnaa;

CBOOOJHO ONEPHPOBATH IOHATHEM OCTAaTKa [0 MOJIYJIO0, 3alMChIBATh HATypajbHbIE 4YUCIIA B
Pa3JINYHBIX MO3ULMOHHBIX CHCTEMAaX CUHUCIICHUS;

CBOOOJHO ONEPHPOBATH MOHATHSIMHU: KOMIUIEKCHOE YHMCIO U MHOMKECTBO KOMIUIEKCHBIX YHCET,
NPEACTABIATh KOMIUIEKCHbIE YHWCIIa B ajreOpanyeckod M TPUTOHOMETPHUYECKOH (hopMe, BBIIOIHATH
aprudMeTHIeCKHe ONepaliy C HUMH U U300pakaTh Ha KOOPAWHATHON INIOCKOCTH.

YpaBHeHNsl U HEpaBeHCTBA:

CBOOOJHO OIEpUPOBATh MOHATHSIMU: HPPALMOHAIBHBIC, NOKa3aTeldbHbIE W JIOrapu(pMUUECKHUE
HEPaBEHCTBA, HAXOAUTh UX PELICHHUS C IOMOLIBI0 PABHOCHIBHBIX IEPEXOJIOB;

OCYIIECTBIATH 0TOOP KOPHEH MpU pelIeHUH TPUTOHOMETPHUYECKOTO YPaBHEHHS;

CBO60[IHO OIICPUPOBATH MMOHATUCM TPUT'OHOMCTPUUCCKOC HEPABCHCTBO, IPUMCHATH HGOGXOI{I/IMBIC
(I)OpMYHI)I AJ1d pC€IICHUA OCHOBHBIX TUIIOB TPUT'OHOMETPHUYCCKUX HEPABCHCTB,

CBO6OILHO OIICpUPOBATL MOHATHAMH: CHCTEMAa H COBOKYINHOCTH ypaBHCHI/Iﬁ U HCPABCHCTB,
PaBHOCUIIBHBIC CHUCTEMBI M CHCTEMBLI-CIICACTBHUA, HaXOAWUTH PCEHICHUA CHCTEMBI H COBOKynHOCTGﬁ
panrOHaJIbHBIX, UPPAlIUOHAJIBHBIX, ITOKA3aTCIIbHBIX U J'IOI“apI/I(bMI/I'-ICCKI/IX ypaBHCHI/Iﬁ 1 HCPABCHCTB,

peumiaTtb panroHaJIbHBIC, UppanruoHaJIbHBIC, IIOKa3aTCJIbHBIC, J'IOI‘apI/I(bMI/I‘ICCKI/IC u
TPUTOHOMETPUUECKHE YPABHEHHUS U HEPABEHCTBA, COAEPIKAILME MOLYIIH U ITapaMETPEI,

NPUMEHSTh Tpaduyeckue MeTOIbl JJS PEelICHHs ypPaBHEHUH W HEPAaBEHCTB, a TaKXkKe 3ajgad C
napamMeTpaMm, MOIACIHUPOBATL pC€ajibHbIC CUTyallUd Ha A3BIKE anre6pbl, COCTaBJIATh BBIPAXKCHUS,



ypaBHEHHUS, HEPABEHCTBA W UX CHCTEMBI MO YCIOBMIO 3a/a4M, HUCCIEHOBATH MOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHMEM arapaTa anreOpbl, MHTEPIPETUPOBATh MOTY4YEHHBIN Pe3yIbTaT.

DOyHKIUH U TPAPUKH:

CTPOUTH TPaQUKH KOMIOZUIHMH (PYHKIHMHA C MOMOLIBIO 3JIEMEHTapHOI'0 MCCIEIOBaHMUs M CBOMCTB
KOMITO3UIIMY ABYX (YHKLUIA;

CTPOUTH FeOMETPUUECKHE 00pa3bl ypaBHEHUH M HEPABEHCTB Ha KOOPAUHATHOHN MJIOCKOCTH;

CBOOOTHO OTIEPUPOBATH HOHATHUAME: TPaUKN TPUTOHOMETPUIECKUX (QYHKINH;

NPUMEHATH GYHKIUH IJ11 MOACIUPOBAHMS U UCCIIEAOBAaHHS PEATBHBIX IIPOLECCOB.

Hauasia maTeMaTH4eCKOT0 aHAIU3A:

MCIIOJIb30BaTh MPOU3BOIHYIO JUISl UCCIENOBAHUS (QYHKIMHM HA MOHOTOHHOCTD M 9KCTPEMYMBI;

HaXOJIUTh HanOOJbIlIee U HAMMEHbLIee 3HaueHUs (YHKIIMU HENPEPhIBHOM Ha OTPE3KeE;

WCIIOJIB30BaTh MPOU3BOIHYIO ISl HAXOKACHUS HAWTYUYIIErO PELICHHUs B IPUKJIaIHbIX, B TOM YHCIIE
COLIMAIbHO-KOHOMUYECKHX, 3a/1a4aX, /Ul ONpeldeleHUs] CKOPOCTU U YCKOPEHHs Ipoliecca, 3aJaHHOro
¢dopmynoii nnu rpadukom;

CBOOOJHO OMEpUPOBaTh MOHATHIMHU: MEPBOOOpa3Has, ONpeNeNEHHBI HMHTErpaj, HaXOIUTh
nepBOOOpa3HbIE AIEMEHTAPHBIX (DYHKIHH U BBIYMCIIATH HHTErpant o ¢popmyne Herotona-JleiiOnuma;

HaXOJUTh TUIOIIAAN TIOCKUX QUTYp M 0OBEMBI TEJI C MOMOIIBIO0 HHTETPaIa;

UMETh TPEACTaBICHHE O MAaTeMaTH4eCKOM MOJCIUPOBAaHMM Ha TMpPHMEPE COCTaBICHHSA
I QepeHInaNbHBIX YpaBHEHU;

pemiaTh NpUKIagHBIE 3aJadyd, B TOM 4YHCJIE COLMAIBHO-5KOHOMHUYECKOTO M (DPU3UUECKOTrO
XapakTepa, CpeCTBaMH MaTEeMaTHYECKOT'O aHAIN3A.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
KosmnyecTBo yacos DJIEKTPOHHbIE
Ne HaumeHnoBanme pa3aesioB u TeM (uudposbIe)
Kontpoabubie | IlpakTuyeckue
n/n NpOrpaMMbl Bcero o0pa3oBaTeJibHbIe
padoTsI paéoThI
pecypcsl
MHOK€eCTBO JEHCTBUTENBHBIX YHUCEIL.
MHorounensl. PaninoHansHble ypaBHEHHS U Bu6mmoreka LIOK
1 . 24 1
HepaBeHCTBA. CHUCTEMBI IMHEMHBIX POII
ypaBHEHU I
5 Oyukuuu ¥ rpapuku. CreneHHas GyHKINS C 12 1 BuGmiorexa LIOK POILI
LEJIBIM TIOKa3aTeNeM
3 ApudmeTrnueckuii KOpeHb N-01 CTETICHH. 15 1 BuGmorexa LIOK,POILI
HppaunoHanbHble ypaBHEHUS
4 ITokasarenbHas GyHkims. [TokazaTenbHbIe 10 1 Bumorexa LIOK, POLII
ypaBHEHHUS
Jlorapudmuyeckas QyHKIIHA.
5 18 1 bubmuoreka LIOK, POIII
Jlorapudmudeckue ypaBHEHHS
TpHUroHOMETpHUUECKHE BBIPAXKEHUS U Bbu6mmoreka LIOK
6 22 1
ypaBHEHUS POII
bu6 OK
7 ITocnenoBarenbHOCTH U IPOTpeECCUN 10 1 nommorexa LOK,
POIII
bu6 OK
8 HempepsiBubie Gpyukuuu. [IponsBogHas 20 1 nomorexa LOK,
POIII
[ToBTOpeHwme, 0000IICHHE, CHCTEMATH3AITIS Bbubnunoreka [OK ,
9 N 5 0
3HaHUH POIII
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 8 0




11 KJIACC

KoanuecTBo yacoB DJ1eKTPOHHBIE
Ne HaumeHoBaHMe pa3aesioB U TeM (uudposbie)
Kontpoabusie  IIpakTuyeckue
n/n MPOrpamMMblI Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypcsbl
HccnenoBanne GyHKIUIA ¢ TOMOIIBIO bubnunoreka [{OK ,
1 N 22 1
MIPOU3BOTHOMH POII
but6nmoreka [{OK ,
2 [lepBooOpazHas 1 HHTETpa 12 1 PO
3 I'padiku TPUrOHOMETPHUUECKUX (PYHKIIUI. 14 1 bubmuoreka 1{OK ,
TpuUroHoMeTpruUECKHE HEPABEHCTBA POII
4 WppanmonanbHble, TOKa3aTENbHEIE U 24 1 Bbu6mmoreka LIOK
nmorapudMUYECKAe HEPaBESHCTRA POII
bu6nmoreka [{OK ,
5 KommnnekcHsle yncna 10 1 POIII
bubnunorexa [{OK ,
6 HarypanbHble U 1e/IbIe YHCiia 10 1 POII
CucTeMBbl panMOHAILHBIX, UPPAITHOHATBHBIX BuGmmorexa LIOK ,
7 MOKA3aTENIbHBIX U JIOTapU(MMUICCKUX 12 1
. POII
ypaBHEHUI
bubnunoreka [{OK ,
8 3amaun ¢ mapameTpaMu 16 1 PO
[ToBTOpeHwue, 0000IICHHE, CHCTEMATH3AIHS bubmnoreka 1IOK ,
9 N 16 2
3HaHUN POII
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IHOYPOYHOE INTAHUPOBAHUE

10 KJIACC
KoauuecTBo yacos DJIeKTPOHHbIE
o
Jlj;ﬂ Tema ypoka Beero Kontpoabnbie | IlpakTudeckue fll:;:eﬂl/lﬁ :;I[?;I;(;?}];feﬂbﬂble
padoTsI padoTsI pecypebi

1 MHokecTBO, onepaluy HaJl MHOKECTBAMU U 1 Bubnroreka [IOK
HUX CBOICTBa https://m.edso0.ru
. Bubnmnoreka [JOK
2 Huarpammel Diinepa-Benna 1 https://m.eds0o.ru
3 IIpumeHeHne TEOPETUKO-MHOKECTBEHHOTO 1 Bubmmorexa [IOK
ammmapara sl pelieHns 3a1a9 https://m.edsoo.ru

Panmonansabie unciaa. OOBIKHOBEHHBIE U
4 L[e(IJISITI/I‘lHBIe JIpOOH, TIPOIICHTHI, OECKOHECYHBIE 1 bubmorexa [IOK
https://m.edso0.ru

MIEPUOTUICCKUEC APOOH

Panmonansabie unciaa. OOBIKHOBEHHBIE U
5 I[CE:I}ITI/I‘IHLIC JIpOOH, IPOIICHTHI, OCCKOHEYHBIC 1 Bubmiorexa LIOK
’ ’ https://m.edsoo.ru

MIEPUONYECKUC APOOH

6 [Ipumenenune npodeit 1 MPOLEHTOB AT 1 Bubmumorexa [IOK
peLICHNS TIPUKITaIHbIX 33139 https://m.edsoo.ru
7 IIpumenenne apoOeit 1 MPOIEHTOB TSI 1 Bubnunoreka [IOK
peIICHUS IPUKIIATHBIX 33149 https://m.edso0.ru
8 JleicTBuTenbHBIC YKCa. ParnoHanpHbIC U 1 bubmunoreka IIOK
HppalHoHaJbHbIC YHCTa https://m.edsoo.ru
9 ApudmeTrrueckue onepanun ¢ 1 Bubmmorexa [IOK
JIECTBUTEIBHBIMA YHACIAMHA https://m.edsoo0.ru
10 Moaynb AeHCTBUTEIBHOTO YHCIIa U €Tr0 1 Bubnroreka [IOK
cBoOlicTBa https://m.edsoo.ru
1 [TpubnnkEHHBIE BBIYHUCICHUS, IPABUIIA 1 Bubmumorexa [IOK

OKpYTIJICHUA, IIPUKUIKA U OLICHKA pC3yJIbTaTa

https://m.edso0.ru
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BEIUHCIIEHUH

12 OCHOBHBIE METOJIBI PEIICHUS LIETBIX U Bbubnmnorexa [JOK
JIPOOHO-PAITMOHATBHBIX YPaBHEHUH https://m.edsoo.ru

13 OCHOBHBIE METO/IBI PEIICHUS LIETBIX U Bubnmoreka [JOK
JIPOOHO-PAIOHATBFHEIX HEPABEHCTB https://m.edsoo.ru
OCHOBHBIE METO/IbI PEIICHUS IIeTBIX 1

14 5 p . Bubnmnorexa [IOK
JIPOOHO-pAIMOHATBHBIX YPaBHEHUH U

P P b https://m.edso0.ru
HEPaBEHCTB
MHoOrouneHsl 0T OHON NEPEMEHHOM.
p bubmuoreka IIOK
15 JlemeHne MHOroO4JIeHa HA MHOTOYJICH C
https://m.edso0.ru
octatkoM. Teopema bezy

16 MHoOro4JIeHbI ¢ IeTIbIMI K03 QUIIMeHTaMH. Bubmmorexa [IOK
Teopema Buera https://m.edsoo.ru

. . bubmunorexa IIOK

17 Pemienue cuctem TUHEHHBIX YpaBHEHHM

https://m.edsoo.ru
. . Bubnmnoreka [JOK
18 Pemienne cuctemM TUHEWHBIX ypaBHEHHH
https://m.edsoo.ru
Martpuna JHMHEHHBIX YpaBHEHUH.

19 Ornpeaenurens MaTPUIBI 2X2, €T0 bubmoreka [JOK
TEOMETPHYCSCKUI CMBICI U CBOHCTBA; https://m.edsoo.ru
BBIUMCIICHHE €r0 3HAYCHUS
Onpenennurens MaTPULBL 2X2, €ro

P N P o Bubnmorexa [JOK

20 FCOMETPHUYCCKUI CMBICII U CBOMCTRA,

https://m.edso0.ru
BBIUMCJICHHUE €r0 3HAYCHUS

21 [IpumeHeHne onpenenurens Ui peleHus Bubmmorexa [IOK
CHCTEMBI INHEWHBIX YPAaBHEHUI https://m.edsoo.ru

29 Pemnenue npukiiaiHbIX 3a/1a4 ¢ TOMOIIbIO Bubnunoreka [IOK
CUCTEMBI JINHCHHBIX YpaBHCHUMA https://m.edso0.ru

23 Pemnenue npukiiaiHbIX 3a/1a4 ¢ TOMOIIbIO Bubnunoreka [IOK

CUCTEMBI JIMHEHHBIX YpaBHEHUM

https://m.edso0.ru
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Konrtponsnas pabota: "PanyoHansHbie

24 aBHEHUS U HepaBeHCTBA. CHUCTEMBI Bubmiorexa LIOK
ypasy P o https://m.edsoo.ru
JTMHEHHBIX YpaBHECHUMA
) 0 .

55 | o sprse Gyemsam, Kovmosiss bitGnorera LIOK

. P YHICHHH. t https://m.edsoo.ru
hyHKIHI

26 I'paduk QyHKIIMH. DiIeMEHTapHBIC Bubnunoreka [IOK
npeobpazoBanus TpapuKOB PYHKITHIA https://m.edsoo.ru
06

| S e e

YHICHIHL T YHIHHH. https://m.edsoo.ru
[MpomekyTKH 3HAKOITOCTOSTHCTBA
s N ‘
28 HZTI:II:)ICJQZCCEEIZH(;IZEYZEHEH OMEXYTKH bubmoreta LIOK
PHOA YHIHII. 1P v https://m.edsoo.ru
MOHOTOHHOCTH (DYHKITHH
M .
AKCUMYMBI 1 MUHUMYMbI (QYHKITUN BuGmiorexa LOK
29 Haubomnbiiee u HanMeHbIIee 3HAYCHUE
https://m.edso0.ru
(YHKIUU HA TIPOMEKYTKE

30 JluneiiHas, KBaApaTU4Has U APOOHO- Bubmumorexa [IOK
MWHENRHas QYHKIHH https://m.edsoo.ru

31 DJIeMEeHTapHOE UCCIIEIOBAHNE U TTIOCTPOCHHE Bubnunoreka [IOK
rpa)MKOB KBaAPAaTHUHON (pyHKIIMH https://m.edsoo.ru

39 DJIeMEeHTapHOE UCCIIEIOBAHNE U TTIOCTPOCHHE Bubnroreka [IOK
rpauKoB APOOHO-TUHEHHON QYHKIINH https://m.edsoo.ru

Bubnmoreka [JOK

33 CreneHp ¢ IeNbIM MOKa3aTesieM. 1

https://m.edso0.ru

34 CTeneHb ¢ [eNbIM IToKa3ateiieM. bunom bubmunoreka IIOK
HeroTona https://m.edsoo.ru

35 Crenennas QyHKIMA ¢ HATYPaJbHBIM U Bubmumorexa [IOK
nenbpM nokaszarenem. E€ coticTBa u rpaduk https://m.edso0.ru

36 KonTponbhas pabora: "CrenenHas QyHKIIHSL. Bubnunoreka [IOK



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

E€ cBoiicTBa u rpaduk”

https://m.edsoo0.ru

37 ApudmMeTnyeckuii KOpeHb HaTypalbHON Bubmumorexa [IOK
CTETIeHH U €r0 CBOHCTBA https://m.edsoo.ru
38 ApudmMeTnyeckuii KOpeHb HaTypalbHON Bubmumorexa [IOK
CTCTICHU ¥ €TO CBOMCTBA https://m.edsoo.ru
39 IIpeoOpa3oBaHus YUCIOBBIX BhIPAKCHUH, Bubnunoreka [IOK
COJICPIKaIINX CTCIICHU U KOPHU https://m.edsoo.ru
40 [Ipeobpa3oBaHus YHUCTOBBIX BBHIPAKEHUIH, Bubmumorexa [IOK
COJEPIKAIIMX CTEIIEHU M KOPHH https://m.edsoo.ru
a1 [IpeoOpa3oBaHus YHUCIOBBIX BhIPAKCHUH, Bubnnoreka [IOK
COJEPIKAIIMX CTEIIEHU M KOPHH https://m.edsoo.ru
Uppanuonanbuele ypaBHeHUsl. OCHOBHbBIE
42 MEI:)"II“)OI[H peleHus IZ,II))paLII/IOHaJ'ILHBIX bubamoreta LIOK
. https://m.edsoo.ru
ypaBHEHUI
Uppanuonanbuele ypaBHeHUsl. OCHOBHbBIE
43 MEI:)"II“)OI[H peLeHus IZ,II))paLII/IOHaJ'ILHBIX bubamorewa LIOK
. https://m.edsoo.ru
ypaBHEHUI
Uppanmonansueie ypaBHeHUs1. OCHOBHBIC
44 MSfozL[ILI perTeHIs I/nyljpaI_II/IOHaJIbHLIX Bubmorexa LIOK
. https://m.edsoo.ru
ypaBHEHUI
45 PaBHOCHIIBHBIE TTEPEXO/IBI B PELLICHUH Bubmmorexa [IOK
MPPAIMOHANBHBIX YPaBHEHUI https://m.edsoo.ru
46 PaBHOCHIIBHBIE TTEPEXO/IBI B PELLICHUH Bubmumorexa [IOK
MPPAIMOHANBHBIX YPaBHEHUI https://m.edsoo.ru
47 PaBHOCUITbHBIE TTEPEXO0/Ibl B PEIICHUU Bubnunoreka [IOK
HppalMOHaJIbHBIX YpaBHECHUN https://m.edsoo.ru
48 PaBHOCHIIBHBIE TTEPEXO/IBI B PELLICHUH Bubmumorexa [IOK
MPPAIMOHANBHBIX YPaBHEHUI https://m.edsoo.ru
49 CroiicTBa 1 rpaduK KOpHS N-0i CTEMEHN KaK Bubnunoreka [IOK

(OYHKIIMH 00paTHOH CTEIEHU ¢ HaTypaIbHbIM

https://m.edsoo.ru



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

IIOKa3aTcjIeM

CBoiicTBa 1 rpaduiK KOpHS N-OH CTENEHU KaK

. bubmuoreka IIOK
50 (yHKIMU 00paTHOM CTENIEHH C HATYPaJIbHBIM _
https://m.edsoo.ru
IoKa3aTeieM
KonuTponbHas pabora: "CpolicTBa U rpaduk
51 KOpHS N-of ctenenu. UpparmoHaibHbIe
ypaBHeHUS"
59 Cremnens ¢ parmoHaIbLHBIM ITOKAa3aTeIeM U e
CBOICTBa
53 Crernens ¢ parmoHaIbLHBIM ITOKAa3aTeIeM U e
CBOMCTBa
54 CreneHb ¢ pallMOHAIEHBIM MTOKA3aTeNIeM U e
CBOICTBa
55 ITokasarenpHas QyHKIHUS, €€ CBOWCTBA U
rpaduk
56 Hcnonk3oBanue rpaduka GyHKIUU 1715
pelIeHUs ypaBHCHHIA
57 Hcnonk3oBanue rpaduka GyHKIUU 1715
pellIeHNs] YpaBHEHUN
58 IToka3zaTenpHbIe ypaBHCHHSI. OCHOBHEIE
METOJIbI PEIICHUS TIOKA3aTeIbHBIX YpaBHEHUH
59 [TokazarenpHble ypaBHeHUs. OCHOBHBIC
METOJIbI PEIICHUS TIOKA3aTeIbHBIX YPpaBHEHUH
60 [TokazarenpHble ypaBHeHUs. OCHOBHBIC
METOJBI PEIICHUS MTOKA3aTeIbHBIX YPaBHEHUI
61 KonTponbHas pabora: "[lokazarepHas
(dynxkius. [TokazarenpHble ypaBHeHUS"
62 Jlorapudwm uncna. CeoticTBa norapudma
63 Jlorapudm urcna. CeoticTBa orapudma
64 Jlorapudm urcna. CeoticTBa orapudma



https://m.edsoo.ru/

65

Hecarudnbie 1 HATypalbHBIE JIOTApUPMBI

66 JlecaTUYHBIC ¥ HATYPATBHBIC JIOTapU(PMBI

67 [IpeoOpa3oBaHue BEIpAKEHHUH, COMEPIKAIIINX
sorapuhMbl

68 [IpeobpazoBanye BRIpOKEHUH, COIEPHKAIITIX
norapuMbl

69 [IpeoOpazoBaHue BRIpaKEHUH, COMEPIKAIIIIX
norapuMbl

20 Jlorapudmuyeckas yHkius, €€ CBOMCTBa U
rpaduk

7 Jlorapudmudeckas GpyHKIHsI, ¢€ CBOWCTRA U
rpaduk

79 HUcnonk3oBanue rpaduka norapupMuaeckon
(GyHKIWY JUTS penieHus] ypaBHEHHN

73 HUcnonb3oBanve rpadguka GyHKIUM IS
peleHus ypaBHeHU
Jlorapudmuyeckue ypaBaeHusi. OCHOBHBIC

74 METOBI PEIICHHS JOTapH(YMUIECKUX
YpaBHEHUI
Jlorapudmuyeckue ypaBHeHHs. OCHOBHBIC

75 METOBI PEIICHHS JOTapH(YMUIECKUX
YpaBHEHUI
Jlorapudmuyeckue ypaBHeHHs. OCHOBHBIC

76 METO/IbI PELICHUS JIOTapU(YMUICCKUX
ypaBHEHUH

77 PaBHOCHIIEHBIC TIEPEXO/IBI B PEIICHUH
norapupMUIecKuX ypaBHEHUH

78 PaBHOCHIIBHBIE TIEPEXO/IBI B PEIICHUN
Jorapu(pMUICCKUX YPaBHCHHUIH

79 Kontponsnas padota: "Jlorapudmudeckas




'

¢ynkuus. Jlorapudmudeckre ypaBHeHHS'

CI/IHyc, KOCHUHYC, TAHI'CHC U KOTAHI'CHC

80 1
YHCJIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHTCHC M KOTAaHT'€HC 1
YHCIIOBOTO apryMEeHTa

82 ApKCHHYC, apKKOCHHYC U apKTaHT'CHC 1
YHCJIOBOTO apryMeHTa

83 ApKCHUHYC, apKKOCUHYC ¥ apPKTaHT'€HC 1
YHCIIOBOTO apryMEHTa
TpuroHometprueckasi OKpy>KHOCTb,

84 omnpeie/icHHUE TPUTOHOMETPHUCCKHUX (PYHKIIUT 1
YHCJIOBOTO apryMeHTa
TpuroHomerpudeckasi OKpYKHOCTb,

85 omnpee/icHHEe TPUTOHOMETPHUCCKHUX (PYHKIINT 1
YHCJIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKUE HOPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPHUYECKUE HOPMYIIBI 1

88 OCHOBHBIC TPUTOHOMETPUYECKHE (POPMYITBI 1

89 OCHOBHBIC TPUTOHOMETPUYECKHE (POPMYITBI 1

90 [IpeobpazoBaHye TPUTOHOMETPHICCKHX 1
BBIpaXCHUI

91 [Ipeobpa3oBaHKe TPUTOHOMETPHUYECCKUX 1
BbIpaXXEHU

92 [IpeobpazoBaHyie TPUTOHOMETPHICCKHX 1
BBIpaXCHUI

93 [Ipeobpa3oBaHKe TPUTOHOMETPHUYECCKUX 1
BBIpaXCHUI

94 Pemenne npocTeHMx TPUrOHOMETPHIESCKUX 1

ypaBHEHUH




Pemienne HpOCTefIH.IHX TPUTOHOMETPHUUCCKUX

95 .
ypaBHEHUI

96 Pemenne TpUroHOMETPUYECKUX YpaBHEHHHA
pas3ioKeHHEM Ha MHOKUTEITH

97 Pemienne TpUroHOMEeTpUUECKUX YpaBHEHUH C
MTOMOILBIO 3aMEHBI IEPEMEHHON

98 Pemenue onHOPOAHBIX TPUTOHOMETPUIECKUX
ypaBHEHUH

99 PelieHre TPUrOHOMETPUYECKUX YPABHEHUI

100 PelieHre TPUrOHOMETPUYECKUX YPABHEHUI
Kontponsnas padoTta: "TpuroHoMeTpUIecKue

101 BBIPAaXEHHS U TPUTOHOMETPHUUECKHE
ypaBHeHUS"
[MocnemoBateIbHOCTH, CIIOCOOBI 3aIaHHSI

102 nocienoBaTeabHoCTe. MeTon
MaTeMaTHYeCKON HHIYKIIUH
MOHOTOHHBIE U OTPaHUYCHHbBIE

103 MOCJICA0BATeIbHOCTU. VIcTOpus aHamn3a
0ECKOHEYHO MaJIbIX

104 Apudmerrueckast mporpeccus

105 I'eomeTpryeckas mporpeccust

106 beckonewyHo yObIBaromas reoMmeTpryecKast
mporpeccust

107 CymMa 0eCKOHEYHO YObIBAIOLIEH
reOMETPHUYECKON MPOrpeccui

108 JIuHelHbIN U SKCTIOHEHIUATBHBIA POCT.
Yucno e. DopMyia CIOKHBIX MPOILEHTOB

109 JIMHEeWHBIN 1 SKCTTOHEHIIMAJIBHBIN POCT.
Yucno e. Dopmyina CIOKHBIX TPOLIEHTOB

110 Hcnonp3oBanue nporpeccuu il perieHus




PCAJIbHBIX 3aa4 MPUKIAJHOTO XapaKTepa

Kontponsnas padota: "[lociaenoBareibHOCTH

111 . 1
1 TIPOTPECCHU

112 HemnpepoiBHble PYHKIIMK U UX CBOHCTBA 1

113 Touka pa3psiBa. ACUMITOTHI TpaIKOB 1
dhyHKIHI

114 CBoiicTBa (QyHKIMI HEIPEPHIBHBIX HA 1
OTpe3Ke

115 CBoiicTBa (QyHKIMI HEIPEPHIBHBIX HA 1
OTpe3ke

116 Mertoa MHTEPBAJIOB IIJIS PEUICHUS HEPABECHCTB 1

117 MeTto MHTEPBAJIOB AJIS PEIICHUS HEPABEHCTB 1

118 MeTto MHTEPBAJIOB AJIS PEIICHUS HEPABEHCTB 1

119 [IpumeHeHne cBOMCTB HEMIPEPBIBHBIX 1
GyHKIWMI UT peIeHns 3a1a4

120 IIpumeHeHrne CBOMCTB HEPEPBIBHBIX 1
(GhyHKUUH U1 penieHus 3a1au

121 [lepBast 1 BTOpas mpou3BOHBIE (PYHKIMN 1

122 OnpeneneHHf:, T€OMETPUYECKHUI CMBICTT 1
HPON3BOTHOM

123 OnpeﬂeneHnue, (hM3UIecKMii CMBICTT 1
MIPOU3BOTHON

124 YpaBHeHHE KacaTenbHON K Tpaduky QpyHKIMN 1

125 VYpaBHeHHEe KacaTeIbHOM K rpaduKy (GYHKIIUN 1

126 [IpousBoaHbBIE 3JIEMEHTAPHBIX (DYHKITHI 1

127 [IpousBogHbBIE 371€MEHTAPHBIX (PYHKIIUHA 1

128 [IpousBogHast CyMMBbI, IPOU3BEACHUS, 1
YaCTHOTO ¥ KOMITO3UINN (PYHKIIUH

129 [IpousBoaHast CyMMBI, IPOU3BEICHUS, 1




YaCTHOTO M KOMITO3UIIMY (HYHKITUIH

130 IIpousBogHast CyMMBI, IPOU3BEACHUS, 1
YaCTHOTO ¥ KOMITO3UIIMY (HYHKITHIH

131 KonuTponbHas pabora: "IIpousBogHas" 1

132 [ToBTOpeHwue, 0000IICHHE, CHCTEMATH3AIHS 1
3HaHUU: "YpaBHEHUS"

133 [ToBTOpeHwue, 0000IICHHE, CHCTEMATH3AITHIS 1
3HaHui: "OyHKIMH"

134 [ToBTOpeHwue, 0000IICHHE, CHCTEMATH3AITHS 1
3Hanmit:" [locnemoBarensHOCTH"

135 [ToBTOpeHwue, 0000IICHHE, CHCTEMATH3AIHS 1
3HaHui: "[IpousBogHas"

136 HOBTOPGHI/IC, 000011IeHNEe, CHCTEMATU3AIUS 1
3HAHHH

OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 136




11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHBIE
Ne ara u¢posbie
w/n Tema ypoka Beero Koutpoabubie  IIpakTnuyeckue fll3y‘leHlflﬂ :)Iﬁl;l;I;OBaTeﬂLHLle
padoThI padoThI pecypeaI
1 [IpumeHeHrE IPOM3BOTHOM K UCCIICIOBAHHIO 1
(hyHKIIMH Ha MOHOTOHHOCTh U 3KCTPEMYMBI
2 IIpumeHeHre MPOU3BOAHON K UCCIIEOBAHUIO 1
(hyHKIMI HA MOHOTOHHOCTB ¥ SKCTPEMYMBI
3 IIpumeHeHre MpOU3BOAHOM K UCCIETOBAHUIO 1
(hyHKIMI HA MOHOTOHHOCTB M KCTPEMYMBI
4 [IpuMmeHeHrE IPOU3BOTHOM K UCCIICIOBAHHIO 1
(hyHKIIUH Ha MOHOTOHHOCTh U OKCTPEMYMBI
5 IIpumeHeHre MPOU3BOAHOM K UCCIEIOBAHUIO 1
(hyHKIMI HA MOHOTOHHOCTB M SKCTPEMYMBI
6 [TpuMmeHeHrE TIPOU3BOTHOM K UCCIICIOBAHHIO 1
(hyHKIMI HA MOHOTOHHOCTB M KCTPEMYMBI
HaxoxneHne HanOobIIeT0 U HAMMEHBIIIETO
7 3HAYCHUS HETIPEPHIBHON (QYHKITUN Ha 1
OTpe3Ke
HaxoxneHne HanOobIIeT0 U HAMMEHBIIIETO
8 3HAYCHUS HETIPEPHIBHON (QYHKITUN Ha 1
OTpe3Ke
Haxoxzaenne HanOOIBIIETO ¥ HANMEHBIIIETO
9 3HAUYEHUS HEMIPEPHIBHON (PYHKIIUU Ha 1
OTpe3Ke
HaxoxzaeHnne HanOOMBIIET0 M HAMMEHBIIIETO
10 3HAa4YCHUS HENMPEPHIBHON (PyHKINN Ha 1

OTPC3KE




11

Haxosxnenne HanOobIIero 1 HAMMEHbILETO
3HAa4YCHUS HEMPEPHIBHON (PyHKINN Ha
OTpE3Ke

12

Haxoxnenne HauOoJIbIIero 1 HaMMEeHbILETo
3HAa4YCHUS HENMPEPHIBHON (PyHKIMN Ha
OTpE3Ke

13

TIpumeHeHne MPON3BOAHON I HAXOXKACHUS
HAWITYYIIEeT0 PEIIeHuUs B MPUKIIAIHBIX
3aadax

14

HpI/IMeHeHI/IC Hp0H3BOI[H0ﬁ JJIA HAXOXKICHUA
HaWITYy4YlIICro pEeUICHUA B IIPUKIIATHBIX
3agadax

15

[IpumeHneHne Npon3BOIHOM IS
OTpezieNICHUs] CKOPOCTH M YCKOPEHUS
npoliecca, 3aJaHHOro GopMyJIoH MU
rpaduKom

16

[IpumeneHne Ipon3BOIHON IS
OIIpeIeJICHHsI CKOPOCTH U YCKOPEHHUS
mporiecca, 3aJaHHOTo (OPMYIIOHN nin
rpaduxom

17

Kommo3urus GyHKIui

18

Kommo3urus GyHKIui

19

Kommo3urus GyHKIui

20

I'eomerprueckue 00pa3bl ypaBHEHU Ha
KOOPAWHATHOW TIOCKOCTH

21

I'eomerprueckue 00pa3bl ypaBHEHU Ha
KOOPJIMHATHOM TJIOCKOCTU

22

KouTponbHas pabora: "HMcciaenosanue
(yHKIUH ¢ TOMOIIBIO TPOU3BOTHOMR"

23

[TepBOOOpa3Hasi, OCHOBHOE CBOMCTBO




MIepPBOOOPA3HBIX

[lepBooOpazHbIe 37eMEHTAPHBIX (QYHKLHUH.

24
[TpaBuita Hax 0k ICHUS TIEPBOOOPA3HBIX

25 [lepBooOpazHbIe 37eMEHTAPHBIX (QYHKLUI.
[paBuia HaXOXIEHUS IEPBOOOPAZHBIX
Nuterpai. I'eomeTpruecKuil CMBICH

26
HWHTErpaja

97 Brruncnenue onpeaen€HHOro HHTErpasia mno
hopmyite Herotona-JleiiOuwmIa

28 Breruucienue onpenenéHHOro HHTErpasa mno
dhopmyite Herotona-JleiiOnwmIa

29 [IpuMeHeHNe HHTETpaNa ISl HAXOXKJICHUS
IJIOMIAIeH TUTIOCKUX (UTYD

30 [IpumeHneHne MHTETpaNa I HaX 03KICHUS
00BEMOB FEOMETPHUECKIX TEI

31 [Ipumeps pemenuii nudhepeHInanbHbIX
ypaBHEHUH

39 [Ipumeps pemenuii nudhepeHInanbHbIX
ypaBHEHUI
MaTemMaTH4eCcKoe MOJICTHPOBAHHUE PEATTbHBIX

33 IIPOLIECCOB C TIOMOIIBIO AH(PepeHITHATEHBIX
ypaBHEHUH

34 KonTponbhas pabora: "[lepBooOpasnas u
uHTerpan”

35 Tpuronomerpudeckue QyHKITUH, UX
CBOICTBa U TpapuKn

36 Tpuronomerpudeckue GYHKIIUH, UX
CBOICTBA U TpapuKu

37 Tpuronomerpudeckue QyHKIUH, UX

CBOICTBa U TpaduKH




Tpuronomerpuueckue GyHKIUH, UX

38 . 1
CBOICTBa U Tpaduku

39 Tpuronomerpuueckue GyHKIUH, UX 1
CBOICTBa U TpapuKn
OT60p KOpHEH TPUTOHOMETPUIECKHUX

40 YpaBHEHUI ¢ MOMOIIIBIO 1
TPUTOHOMETPUIECKOW OKPYKHOCTH
OT60p KOpHEW TPUTOHOMETPHUECKUX

41 YpaBHEHUH C TOMOIIIBIO 1
TPUTOHOMETPUIECKOH OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUIECKUX

42 ypaBHEHUH C MOMOIIBIO 1
TPUTOHOMETPHUIECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUIECKUX

43 YpaBHEHUI ¢ MOMOIIBIO 1
TPUTOHOMETPUIECKOW OKPYKHOCTH

44 Pemrenne TpUroHOMETPUIECKUX HEPABCHCTB 1

45 Pemenrie TpUroHOMETPUYECKUX HEPABEHCTB 1

46 Pemenrie TpUroHOMETPUYECKUX HEPABEHCTB 1

47 Pemrenne TpUroHOMETPUIECKUX HEPABCHCTB 1
Koutponbhas pabdora: "I'paduxu

48 TPUTOHOMETPUUECKUX (PYHKIHH. 1
Tpuronomerpruyeckrue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI pEIICHHS TTOKA3aTEILHBIX 1
HEPaBEHCTB

50 OCHOBHBIE METO/IbI PEIICHHS TTOKA3aTEILHBIX 1
HEPaBEHCTB

51 OCHOBHBIE METO/IbI pEIICHHS TOKA3aTEIbHBIX 1
HEPaBEHCTB

52 OCHOBHBIE METOJIBI PEIICHUS TOKA3ATEITBHBIX 1




HCPAaBCHCTB

OcHOBHBIC MCTOJbI PCIICHUA

53 norapu()MUYECKUX HEPABCHCTB
54 OCHOBHBIE METOJIbI PEIICHUS
norapupMHUIECKUX HEPABEHCTB
55 OCHOBHBIE METOJIBI PEIICHHSI
norapu()MUYECKUX HEPABEHCTB
56 OCHOBHBIE METOJIbI PEIICHUS
norapupMHUIECKUX HEPABEHCTB
57 OCHOBHBIE METOJIBI PEIICHHSI
UpPPaIMOHANBHBIX HEPABEHCTB
58 OCHOBHBIE METOJIBI PEIICHHSI
HppalMOHATHLHBIX HEPABCHCTB
59 OCHOBHBIE METOJIbI PEIICHUS
UpPPaIMOHANBHBIX HEPABEHCTB
60 OCHOBHBIE METOJIBI PEIICHHSI
UpPPaIMOHANBHBIX HEPABEHCTB
61 I'paduueckre METOIBI peleHHs
HUppalMOHATBHBIX YpaBHEHUHN
62 I'paduueckue MeToIbI peIIeHUs
UPPaIMOHANBHBIX YPaBHEHUH
63 I'paduueckue METOIBI pelicHHs
IMOKa3aTeIbHBIX YPaBHEHUI
64 I'paduueckue MeToIbI peIIeHUs
IMOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeToIbI peIIeHUs
norapupMUIecKuX ypaBHEHUH
66 I'paduueckre METOIBI peleHHs
norapu()MUYECKUX HEPABEHCTB
67 I'paduueckue MeToIbI peIIeHUs




J'IOI‘apI/I(bMI/I‘-ICCKI/IX HCPAaBCHCTB

68

I'paduueckue MeToIbI peIIeHUs
ITOKa3aTeNbHBIX U JIOTapU(PMUISCKUX
ypaBHEHU I

69

I'paduueckue METOBI peliCHHs
ITOKa3aTeNbHBIX U JIOTapU(PMUISCKUX
ypaBHEHU I

70

I'paduueckue METOIBI pelicHHs
MOKa3aTeNbHBIX U JIOTApUPMIUECKIX
HEpPaBEHCTB

71

I'paduueckue MeTOABI pelieHNs
HIOKAa3aTEeIbHBIX U JIOTapUPMUUECKIX
HEpaBEHCTB

72

Kontponsnas pabota: "UppaunonaibHeie,
MoKa3aTesbHbIE U JorapupMuiecKre
HepaBeHCTBA"

73

KowmrmtekcHple nciia. Anredpandeckas u
TpUTrOHOMETpUYecKas popMbI 3amnvcu
KOMITJIEKCHOTO YHCIIa

74

KowmrmtekcHple ncia. Anredpandeckas u
TpUTOHOMETpHUYIEecKas GOopMBbI 3anch
KOMIUIEKCHOTO YHCIIa

75

ApudmeTrrueckue onepaun ¢
KOMIIJIEKCHBIMH YHCJIAMHU

76

Apudmerndeckue onepanyu ¢
KOMIUICKCHBIMU YUCIIAMHU

77

I/I306pa)KeHI/IG KOMILICKCHBIX YHCECII Ha
KOOpI[HHaTHOﬁ IIJIOCKOCTHU

78

N3o0paxeHrne KOMIUIEKCHBIX YHCET Ha
KOOPJIMHATHOM TJIOCKOCTU




®opmyna Myaspa. Kopuu N-oii crenenu us

7 KOMIIJIEKCHOTO YHciia

80 ®opmyna Myaspa. Kopuu N-oii crenenu u3
KOMIIJIEKCHOT'O YHCIIa
[IpuMeHeHne KOMIUIEKCHBIX YHCEIT AT

81 peteHust GU3NIECKUX U TEOMETPHUECKUX
3a1a4

82 KonTponbHas pabora: "KoMiiekcHbie
yucna”

83 HatypanbHble 1 nienslie yncna

84 HatypanbHble 1 nienslie yncna

85 [IpumMeHeHre IPU3HAKOB AETUMOCTH LIEbIX
yucen

86 [IpuMeHeHne NPU3HAKOB AEIUMOCTH LIENbIX
YHCcen

87 [IpumMeHeHne IPU3HAKOB AETUMOCTH LIENbIX
gucer: HOJl u HOK

88 [IpumMeHeHne PU3HAKOB AETUMOCTH LIENbIX
gucer: HOJl u HOK

89 [IpuMeHeHne NPU3HAKOB AEIUMOCTH LIENbIX
YHCeN: OCTATKH 10 MOJYJIIO

90 [IpumMeHeHne IPU3HAKOB AETUMOCTH LIEbIX
YHCEN: OCTATKH 110 MOJYJIIO
[IpuMeHeHne NPU3HAKOB AEIUMOCTH LIENbIX

91 yycen: anroputM EBknnna muis peneHus
3a71a4 B LEJIbIX YUCIIaX

9 Kontponbnas padota: "Teopus nensix
yucen"

93 CucteMa 1 COBOKYITHOCTh YPAaBHEHHH.

PaBHOCHIIEHBIC CUCTEMBI M CHCTEMEI-




CJIEICTBUS

94

Cucrema ¥ COBOKYITHOCTb YpaBHEHHH.
PaBHOCHIIBHBIE CHCTEMBI 1 CHCTEMBI-
CJIEZICTBUS

95

OCHOBHBIE METO/IbI PEIIEHHS CUCTEM U
COBOKYITHOCTEH pallMOHANBHBIX ypaBHEHUH

96

OCHOBHBIE METOJIBI PEIICHUS CUCTEM U
COBOKYITHOCTEH MppaOHATBHBIX
ypaBHEHU I

97

OCHOBHBIE METOJbI PEHICHUA CUCTEM U
COBOKYHHOCTeﬁ IIOKa3aTCJIbHBIX ypaBHeHI/Iﬁ

98

OCHOBHBIE METOJIBI PEIICHUS CUCTEM U
COBOKYITHOCTEH MOKa3aTeIbHbIX YPaBHEHUIN

99

OCHOBHBIE METO/IbI PELIEHHS CUCTEM U
COBOKYITHOCTEH JorapupMuieckux
ypaBHEHUI

100

OCHOBHBIE METO/IbI PEIIEHUS CUCTEM U
COBOKYITHOCTEH JorapupMuieckux
ypaBHEHUI

101

IIpuMeHeHre CUCTEM K PEILLICHUIO
MaTeMaTHYeCKUX 3a7ad U 3a1a4 13
PasITUYIHBIX 00JIaCTe HAYKH U PEeaTbHOM
SKU3HU, UHTEPIPETALNS MOTYYCHHBIX
pe3yabTaToOB

102

IIpumeHeHHe cUCTEM K PEIIEHUIO
MAaTeMaTUYECKUX 3a]a4 U 3a/1a4 U3
Pa3TUYHBIX 00JIaCTEH HAYKU U PEaTbHOM
JKU3HU, HHTEPIIPETANNS TOTYISHHBIX
pe3yabTaToOB

103

HpI/IMCHeHI/Ie HCPABCHCTB K PCHICHUIO
MaTCMaTUYCCKUX 3a1a4 U 3aJa4 U3




pa3nuYHbIX 00IacTell HayKH U peallbHON
YKU3HH, HHTEPIIPETALUS MOTyIeHHBIX
pe3yIbTaTOB

KonuTponbHas pabora: "CucTeMbl
PpaIMOHATBHBIX, HPPAIIMOHATHHBIX

104 NOKAa3aTeIbHBIX U JIOTapU(PMUIECKIX
ypaBHEHUI"

105 PannonaneHble ypaBHEHMS ¢ TapaMeTpaMu

106 PannonanpHble HEpaBEHCTBA C TapaMeTpaMH

107 PanmioHansHBIE CHCTEMEI C TapaMeTpamMu

108 WppanuonanbHble ypaBHEHUS, HEPABEHCTBA C
napaMmeTpamu

109 WppanmoHansHble CHCTEMBI C TapaMETpaMu

110 [loka3zarenbHbIe ypaBHEHUS, HEPAaBEHCTBA C
napameTpamu

111 IToka3aTenbHBIC CHCTEMBI C TTapaMETPaAMHU

112 JlorapudmMuieckue ypaBHEHUsI, HEPaBEHCTBA
C mapaMeTpaMu

113 Jlorapudmudeckre CUCTEMBI € TTapaMeTpaMu

114 Tpuronomerpuueckue ypaBHEHHs €
napameTpamu

115 Tpuronomerpuueckre HepaBeHCTBA C
napaMmeTpamu

116 TpuroHoMeTprYeCcKre CHCTEMBI C
napameTpamu
Iloctpoenue u uccienoBanue

117 MaTeMaTUYECKUX MOJEIEH pealbHbIX

CUTyaIlUH ¢ MOMOIIBIO YPaBHEHUH C
napaMeTpamu




ITocTpoeHue u uccnenoBaHue
MaTeMaTHYECKUX MOJIETICH pealbHbIX

118 CUTYyallUi C MOMOIIBIO CUCTEM YPaBHEHUM C
napaMeTpamu
ITocTpoeHue u uccnenoBanue

119 MaTeMaTHYCCKUX MOJICIEeH peaabHbIX
CUTYaIUi ¢ TOMOIIIBIO CUCTEM YPAaBHEHUH C
napaMeTpamu

120 Kontponsnas pabota: "3anauu c
nmapameTpamMu”

121 [ToBTOpeHwue, 0000IICHHE, CHCTEMATH3AIHS
3HaHUU: "YpaBHEHUS"

122 [ToBTOpeHwme, 0000IICHHE, CHCTEMATH3AITHIS
3HaHuil: "YpaBHeHus"

123 [ToBTOpeHwue, 0000IICHHE, CHCTEMATH3AITHIS
3Hanui: "YpaBHeHus. CuCTeMbl ypaBHCHHH"

124 [ToBTOpeHwue, 0000IICHIE, CHCTEMATH3AIHS
3Hanuil: "HepaBenctaa"

125 [ToBTOpeHwue, 0000IICHHE, CHCTEMATH3AITHS
3Hanmil: "HepaBencraa"

126 [ToBTOpeHwue, 0000IICHHE, CHCTEMATH3AIHS
3Hanmil: "HepaBencraa"

127 [ToBTOpeHwue, 0000IICHHE, CHCTEMATH3AIHS
3HaHuil: "[IponsBogHas u e€ npumeHeHue"

128 [ToBTOpeHwue, 0000IICHHE, CHCTEMATH3AITIS
3Hanui: "l[IponsBoaHas u e€ npumeHeHue"

129 [ToBTOpeHwue, 0000IICHHE, CHCTEMATH3AIHS
3HaHuil: "[IponsBogHas u e€ npumeHeHue"

130 [ToBTOpeHwue, 0000IICHHE, CHCTEMATH3AIHS

3HaHui: "MHTErpan u ero npuMeHexnue"




131 [ToBTOpeHwue, 0000IICHHE, CHCTEMATH3AITHIS 1
3HaHui: "OyHKIMH"
132 [ToBTOpeHwue, 0000IICHHE, CHCTEMATH3AITIS 1
3HaHui: "OyHKImIn"
133 [ToBTOpeHwue, 0000IICHIE, CHCTEMATH3AIHS 1
3HaHui: "OyHKIMH"
134 Utorosast KOHTpoNbHAsA paboTa 1 1
135 Hrorosast KOHTpOJIbHAsI paboTa 1 1
136 HOBTOPeHHe, 0000111EH1E, CHCTEMATH3AIIS 1
3HAHUM
OBIIEE KOJIMYECTBO YACOB T10 TTPOTPAMME 136 10




YYEBHO-METOJANYECKOE OBECIHHIEYEHHUE OBPA30BATEJIBHOI'O ITIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVISA YYEHUKA

* MaremaTuka: anre0pa U HayaJia MaTeMaTHYECKOTO aHallu3a, TeOMeTpHs. Airedpa 1 Havyasa
MaTemarudeckoro aHanmza, 11 knacc/ Komsrun F0.M., Tkauera M.B., ®enoposa H.E. u npyrue,

AxrmmmonepHoe obmiecTBo «M3maTenscTBO «lIpocBemenne»

METOANYECKHUE MATEPUAJIBI JJIS1 YAUTEJIA

Martemaruka. AnreOpa ¥ Hayaja MaTeMaTHUECKOro aHaiu3a. Y4ueOuuk s 10 — 11 kimaccor
obmeoOpaszoBatenbHbix yupesxxaenuit LLLA. . Konsruna u np.M.: [Ipocsemenune 2021 r. Anrebpa u
Hagayia MaTeMaTn4deckoro aHanmmza. Jumakrnaeckue matepuansl. 10,11 kmace. [adyana M. M.:
[Ipocsemenne 2022 r. U., Tkauesa M. B., ®enoposa H. E. ET'D. Marematuka ( mpo¢uIsHbII YpOBEHB)
M.: [Ipoceemenne 2022 T.

TunoBblie 9k3aMeHaIIMOHHBIE MaTepHraiibl. MaTteMaTHka ( IpoGUIIbHBIN YpOBEHbB) Mo peaakiueit 1.B.

SAmenko. M. «Haunonansnoe oOpazoBanue» 2023 r.

HOUPPOBBIE OPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

bubnmoreka [{OK https://m.edsoo.ru






