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INOACHUTEJIBHASA 3AIINCKA

PaGouass mporpamma mo mnpenMery «Anredpa M Hadajga MaTeMaTUYECKOTO aHaIHU3a»
yrayO0n€HHoro ypoBHs A obydaromuxcs 10 —11 kimaccoB cocTraBieHa Ha OCHOBE CIIEAYIOLIUX
HOPMATUBHBIX JOKYMEHTOB:

- ®enepanbHOro 3akoHa OT 29 nekadbps 2012 rog Ne 273 - @3 «O06 ob6pazoBanuu B Poccuiickoi
Oenepauun» (cr.2, 11.9);

- @eepabHOTO  TOCYJAPCTBEHHOTO  00pa30BAaTENBHOTO CTaHAApTa CPEAHEro  OOIIero
oOpa3oBaHus, yTB. mpukazom MwuHOOpHayku Poccum ot 17.05.2012 Ne 413, penmakmus c
m3meHenusimu  Ne 732 or 12.08.2022, ¢ wusmenenusimu ot 27.12.2023 (Ilpuka3
Munnpocsemenus Nel028);

- OenepanbHOi  00pa3oBaTeNbHON MpOrpaMMbl cpefHero obimero obpa3zoBaHusi (Ipuka3
MunuctepctBa  npocBenieHusi  Poccuiickoii  ®denmepanmu ot 18.05.2023  Ne371,
3apeructpupoBan  12.07.2023  No74228) ¢ wusmenenmsmu ot 01.02.2024 (mpukas
MunnpnocsenieHusaNe62), ¢ uamenenusimu ot 19.03.2024 (mpuka3 Munnpocsemenus Nel71);

- OenepalibHOTO  TEPEeYHS  YYCOHHKOB, PEKOMEHIOBAaHHBIX K  HCIOJb30BAHUIO B
00pa3oBaTeNbHBIX YUPEKICHUAX, PEATU3YIONIUX MpPOrpaMMmbl 00IIero oOpa3oBaHUs U
UMEIOIINX TOCYIapCTBEHHYIO aKKpeauTaiuio, Ha 2024-2025 yuyeOHbll TOg;

- 'opoBoro kanennapuoro yue6Horo rpapuka MBOY «'umuazus Ne®» na 2024-2025 yueOHbIit
Tog;

- [Tonoxxenus o paboyux mporpaMMax y4eOHbIX TPEIMETOB, YUeOHBIX KypCOB (B TOM UHCIIE

BHEYPOUHOI1 J1eATeNbHOCTH), yueOHbIX Moayselt B MBOY «I'umHuazus Ne8»;

- OcHoBHoi 00pazoBatenbHOU porpamMmMbl COO MBOY «I'umuazust Ne8».

Peammzanus porpamMmaI obecneynBaeT OBJIaACHUC KIIOYCBBIMH KOMIICTCHIIUAMU,
COCTAaBJIAIOIIUMH OCHOBY IJId CaMOPA3BUTHA MW HCEIIPCPLIBHOT'O 06pa3013aHH;1, OCJIOCTHOCTD
06HI€Kan:TypHOFO, JIMYHOCTHOT'O M MTO3HABATCJIBHOI'O Pa3BUTHA JIMYHOCTH o6yqa}01u1/1xcsl.

IHHOACHUTEJIBHASA 3AIIMCKA

Y4eOHbIil Kypc «Anredpa W Hadajda MaTEMaTHYECKOTO aHAIM3a» SIBISIETCS OJHUM W3 HanOojee
3HAYMMBIX B IPOTpaMMe CpeIHeTo 001Iero o0pa3oBaHus, MOCKOJIBbKY, C OTHON CTOPOHBI, OH 00€CIIeYnBacT
WHCTPYMEHTAIbHYIO 0a3y IS W3Y4YEeHHS BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYrOdM CTOPOHBI,
dopMHpyeT JOrudeckoe M aOCTPaKTHOE MBIIIICHHE OOydYalomMXcs Ha YpPOBHE, HEOOXOIUMOM IS
OCBOCHHSI MH(POPMATUKH, OOIECTBO3HAHUS, UCTOPUH, CIOBECHOCTH M IPYTMX IUCIMIUIMH. B pamxax
JAHHOTO Y4eOHOro Kypca oOydyaroliuecs OBJIaJeBalOT YHHBEPCAJIbHBIM SI3bIKOM COBPEMEHHOW HayKH,
KOTOpast JOpMYJIUPYET CBOU TOCTHXKEHHSI B MAaTeMaTHIeCKoil hopme.

VYueOHblii Kypc areOpbl 1 Hadal MaTeMaTHUECKOTO aHajIu3a 3aKJIaJAbIBaeT OCHOBY JUIS YCIICIIHOTO
OBIIa/ICHUS 3aKOHAMU (PU3UKH, XUMUHU, ONOJIOTHH, TOHUMAHHUS OCHOBHBIX TeHACHLMH pa3BUTHSI SKOHOMHUKHU
U OOIECTBEHHOM >KU3HH, MO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX LHU(POBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIb30BaTh UX JUISI AajbHeiero oopa3oBaHus U B IOBCEIHEBHOM KU3HU. B TO
K€ BpeMs OBJafeHHEe aOCTPaKTHBIMM M JIOTMYECKH CTPOTMMH KOHCTPYKIMSMH ainreOpbl U



MaTEeMaTHYECKOTO aHaln3a Pa3BUBACT YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, 0OOCHOBHIBATh MCTUHHOCTS,
JTIOKA3bIBATh YTBEPKACHUS C MMOMOIIBIO MHIIYKIIUKM M PACCYXIATh JCAYKTUBHO, UCIOIL30BaTh 0000IIECHUE
Y KOHKPETHU3aI1I0, a0CTParupoBaHKUe U aHAJIOTHIO, POPMHUPYET KPEaTUBHOE U KPUTHYECKOE MBIIIICHUE.

B xone nzydenus yueOHOTro Kypca «Anredpa v Hayalla MaTeMaTHYSCKOTO aHaIH3a» 00yJaronIrecs
MOJTy4YalOT HOBBIM OMBIT PEIICHUS MPUKIAIHBIX 337a4, CAaMOCTOSTEIFHOTO MOCTPOSHUSI MaTEMaTHIECKAX
MOJIeJIe pealbHBIX CHUTYaIlli, WHTEPIIPETalliy MOJYYSHHBIX pEINICHUH, 3HAKOMSTCS C TpUMEepaMu
MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B MPHUPO/IE, HAYKE U UCKYCCTBE, C BHIIAIONIIMHCA MaTEMaTHIECKUMHU
OTKPBITHSIMH U X aBTOPaMH.

Y4eOHbIi Kypc oOagaeT 3HAYUTENbHBIM BOCITUTATEIBHBIM MTOTEHIIHAIOM, KOTOPBIA Pean3yeTCs
KaK yepe3 yueOHbIi MaTepral, CliocoOCTBYIOMNH (OPMHUPOBAHNIO HAYYHOTO MUPOBO33PEHNUS, TaK U Yepe3
CreIU(pUKy Y4YeOHOU JeATCIbHOCTH, TPEOYIOUWEH NPOMOIKUTEILHOW KOHIICHTPAIlMM BHHMAaHUS,
CaMOCTOSITEIbHOCTH, aKKYPaTHOCTH ¥ OTBETCTBEHHOCTH 32 MOJyUCHHBIN pe3yabTarT.

B ocHOoBe Meromuku OOyuyeHHMs aireOpe M HadajgaM MaTEeMaTHYECKOTO aHaJiu3a JICKHUT
JeSITeIbHOCTHBINA PUHIIUT 00yUCHHSI.

B crpykType ydeOHOro kypca «AireOpa W Havajga MaTEeMAaTHYECKOI'O aHAIM3a» BBIACICHBI
CIICYIOIUE COJACpPKATeIbHO-METOAMYECKUE JIMHUM: «Hucia ¥ BeIYMCICHUSY, «DyHKIMU U rpaduxmy,
«YpaBHEeHUsI UM HepaBeHCTBa», «Hauama martemaTtuueckoro ananusa», «MHOecTBa U JOruka». Bce
OCHOBHBIE COJEPIKATEIHHO-METOIMYECKUE JIMHUN W3YYalOTCS Ha TPOTSHKEHHH JIBYX JIET OOydeHHWs Ha
YpOBHE CpeHero o0Imero o0pa3oBaHUs, ECTECTBEHHO JOTIONHSS IPYT APYyTra M IMOCTEIIEHHO HACHIMAsACh
HOBBIMHU T€MaMHU U pa3zaenami. JJaHHbIH yaeOHBINH KypC SBISIETCS HHTETPATUBHBIM, TOCKOIBKY O0BETUHSIET
B cebe cojiepkaHHe HECKOJIbKHX MaTeMaTHYECKHX NUCIUIUINH, TAKAX KaK anredpa, TPUTOHOMETPHS,
MaTeMaTHYeCKUil aHaln3, TeOpUs MHOXKECTB, MaTeMaTWdyecKkas Jioruka u japyrue. [lo mepe Toro kak
oOydJatolecs: OBIaIeBAIOT BCE OoJiee MIMPOKUM MATEMATHUECKUM ariapaToM, Y HUX IOCIE0BaTEIhHO
(hOpMUPYETCSI U COBEPIICHCTBYETCSI YMEHHE CTPOMTh MAaTEMAaTHYECKYI MOJICNb pPealbHON CHUTyaIluH,
NPUMEHSATh 3HAHHS, TOJIYyYEHHbIE MPH HM3YYEHHH YYeOHOro Kypca, Ui PEIeHHs CaMOCTOSTEIbHO
c(hopMyJIMPOBAHHOM MAaTEMAaTUYECKON 3aj[auH, a 3aTeM UHTECPIPETUPOBATH CBOM OTBET.

CopepxarenpbHO-MeTOAMYEeCKass JIMHUS «YWcina W BBYUCIEHUS» 3aBepmiaeT (QOpMHUpPOBAHHE
HABBIKOB WCIIOJIb30BaHMsI JEHCTBUTENBHBIX YHCEN, KOTOpPOEe OBLIO HAYaTO HA YPOBHE OCHOBHOTO OOIIETO
obpaszoBanus. Ha ypoBHe cpeanero obmiero oopa3zoBaHusi 0co0oe BHUMaHUE yJenseTcs (OPMHPOBAHHIO
HaBBIKOB palflMOHAJIBHBIX BBI‘II/ICJ'IGHI/II\/'I, BKJIFOHAOIIUX B ce0s MCIOJIb30BaHHE Pa3IMYHBbIX (1)OpM 3a1mcu
yucia, yMEHUC NOCJIaTbh IMPUKHUIKY, BBIIIOJIHATH HpI/I6JII/I)KéHHLIe BBIYHMCJICHHUA, OLICHHUBATh 4YHCIIOBBIC
BbIpa’XCHUA, pa6OTaTB C MaTreMaTHYECKMMH KOHCTAaHTAMH. 3HAKOMBIE 06yqa101u1/1Mcs1 MHOJXECTBaA
HaTypajJbHbIX, MLCJIbIX, pPalUOHAIBHBIX U I[eﬁCTBI/ITeHBHBIX qucesl  JOINOJIHAKTCIA MHOXKECTBOM
KOMIUIEKCHBIX uuncell. B KaXaAOM H3 OTUX MHOXECTB pacCMaTpUBarOTCA CBOMCTBEHHBIE eMy
crienurdeckre 3a1auu M ONIEPAIvH: JISJICHIE HaIleJ0, OTIEPUPOBAHUE OCTATKaMU Ha MHOXECTBE IIENBIX
YHcell, 0COOBbIe CBOWCTBA PAIlIOHAIBHBIX U MPPAIIMOHAIBHBIX YHCEN, apu(hMETHUECKUE OTIEPaIliy, a TAKKE
W3BJICYCHUE KOPHS HATYpaJbHOW CTENEHH HAa MHOXXECTBE KOMIUICKCHBIX uucell. brnaromaps
MOCJIEIOBATEIbHOMY PACIIMPEHUI0 Kpyra HCHOJIb3YEMBIX UKCENT U 3HAKOMCTBY C BO3MOXXHOCTAMH HX
MIPUMEHEHUS JJIs PEIISHUs Pa3IMIHbIX 337124 (POPMHUPYETCs MPEICTABICHNAE O SIUHCTBE MAaTEMaTHKU KaK
HAyKH W €€ POJM B MOCTPOCHHU MOJEJIEH pealbHOTO MHpa, MIUPOKO HCIIONB3YIOTCS 00O0OIIeHHE U
KOHKpEeTH3aIusl.

Jluanst «YpaBHEHUS M HEPABEHCTBA» peann3yeTcsl Ha MPOTSHKEHHH BCEro OOy4YeHHsI Ha ypOBHE
cpemHero odmero oOpa3oBaHUs, MOCKOILKY B KaXIOM pasmeine [IporpamMMbl pemrycCMOTPEHO PEIICHHE
COOTBETCTBYIOIINX 3a7ad. B pe3ynpTaTe oOydaromuecs OBIAIEBAIOT Pa3TUIHBIMA METONAMH PEIICHUS
paoroOHaJIbHBIX, HWPPAUOHAIBHBIX, IIOKa3aTCJIbHBIX, HOFapI/I(i)MI/I‘IeCKI/IX U TPUTOHOMETPHUYCCKHUX
ypaBHEHUH, HEPABEHCTB W CHCTEM, a TakXKe 3aJad, coaep)kKammx mapameTpbl. [lomydeHHBIE yMeEHUS
IIMPOKO HCIONB3YIOTCS TPH HCCIEAOBAaHUN (PYHKIMH C MOMOIIBI0 TPOW3BOMHOW, MpPH PEIICHUH
NPUKIAIHBIX 337249 ¥ 3aJlad Ha HaXOXXJACHUE HAaUOONBIINX W HAUMEHBINNX 3HaueHHW QyHKIUH. JlaHHas
COJIepKaTellbHAsL JIMHUS BKIIIOYAeT B ceOs Takke (OPMUPOBAHHE YMEHUH BBITIONHATH Pacu€Thl 110



¢dopmynam, npeoOpa3zoBaHus pPaOHATBHBIX, HPPALMOHANBHEIX U TPUTOHOMETPUYECKUX BBIPAKEHHH, a
TaKXe BBIPAKEHHH, COAEpKAIIUX CTemeHH M Jjorapudmel. brarogaps u3ydeHuro anreOpanyuecKoro
MaTepuaja TPOUCXOOUT JallbHEHIIee pa3BUTHE aAITOPUTMHYECKOTO M aOCTPaKTHOTO MBIIUICHUS
oOyyaromuxcsi, GOPMHUPYIOTCSI HABBIKU ACAYKTUBHBIX paccyKACHUH, paboTbl C CHMBOJILHBIMU (hOpMaMH,
NpeACTaBICHUs 3aKOHOMEPHOCTEH 1 3aBHCUMOCTEH B BUJIC PAaBEHCTB M HEPABEHCTB. Anredpa mpeiaraet
3¢ (deKTHBHBIE WHCTPYMEHTHI JJIS PEHICHUS MPAKTUYECKHX M eCTeCTBEHHO-HAyYHBIX 3a/ad, HarJISIHO
JIEMOHCTPHPYET CBOU BO3MOXKHOCTH KaK SI3bIKa HAYKH.

CopnepxareiapHO-MeToANYECKass TUHUS «DYHKIUN U TpadUKm» TECHO MEeperieTaeTcsl C IPYTUMH
JUHUSMH y4eOHOI'O Kypca, MOCKONBKY B KaKOM-TO CMBICIE 3aAaéT IMOCIeNOBaTeNbHOCTh H3yUYCHUS
Matepuana. l3ydenne creneHHoH, MmokazaTenbHOMN, J0rapu(MHUIeCKOl 1 TPUTOHOMETPHUIECKUX (PYHKIINH,
WX CBOHMCTB W rpapmiKOB, NCTIOIB30BaHUE (DYHKITUI [IJIs1 pEIICHUS 3329 U3 IPYTUX YIEOHBIX TPEIMETOB U
peabHOM KU3HU TECHO CBA3aHO KaK C MaTeMaTHYECKHM aHaJM30M, TaK W C PEIIeHHEeM ypaBHEHHHA U
HepaBeHCTB. llpu 3ToM Oonbiioe BHUMaHue yzensercs (OpMUPOBAHHIO YMEHUS BBIpaKaTh (GopMyIamMu
3aBUCHMOCTH MEXAY pPa3IMIHBIMU BEIMYUHAMH, WCCIIEOBATh MONy4YeHHbIE (YHKIMH, CTPOUTHh HX
rpaduku. Marepruan 3TOH copepKaTeIbHOW JIMHWM HAIEIeH Ha pa3BUTHE YMEHHM W HAaBBIKOB,
MO3BOJISTIONIUX BBIPAXKAaTh 3aBUCHMOCTH MEXKIY BEIUYHHAMHU B DPa3IMYHOW (opMe: aHATUTHYECKOH,
rpaduuecKkoidl M CiIOBecHOW. Ero m3ydeHume crmocoOCTBYET Pa3BUTHUIO ITOPUTMHUYECKOTO MBIIIIICHUS,
CIOCOOHOCTH K 0000IIECHUIO M KOHKPETH3AIMHU, UCTIOJIb30BAHUIO aHAJIOTHH.

CopepxarenpHast JnuHHS «Hauama MaremMaTHyeckoro aHaiau3a» MO3BOJSET CYIIECTBEHHO
pacinpuTh KPYyr KaK MaTCMAaTUYCCKHUX, TaK WU MPUKIAAHBIX 3a1a4, JOCTYITHBIX O6yanOH1HMCH, TaK KaK y
HUX TIOSIBJISIETCS BOBMOXKHOCTH CTPOHTH TpaUKM CIOKHBIX (DYHKIWH, OMpENeNsiTh MX HauOOJbIIHE U
HaMMEHBIINE 3HAYCHHS, BRIYUCIATH MIIOMan Guryp u oObEMBI Ted, HaXOAUTh CKOPOCTH U YCKOPEHHS
mpoueccoB. JlaHHas conep)kaTesnbHas JIMHUS ~ OTKPHIBAET HOBBIE BO3MOXKHOCTH  IOCTPOEHUS
MaTeMaTHYeCKUX MOJeNIed peallbHbIX CHTYyallud, IT03BOJIICT HAaXOIUTh HAWITydlllee pelIeHHe B
MPUKIATHBIX, B TOM YHCIIE COIMaTbHO-DKOHOMHYECKHX, 3aJadaX. 3HAKOMCTBO C OCHOBaMH
MaTeMaTHYeCKOTO aHajn3a CHOCOOCTBYEeT pa3BUTHIO aOCTPaKTHOTO, (OPMaLHO-JIOTHYECKOTO U
KPEaTHUBHOTO MBIIUIEHUS, (DOPMHUPOBAHUIO YMEHUH pPacro3HABAaTh IMPOSBICHHS 3aKOHOB MAaTEMaTHKU B
HayKe, TEXHUKE B UCKyccTBe. O0yJarommecs y3HAIOT O BBIJIAOIINXCS Pe3yIbTaTax, MOJYyYeHHBIX B XOJIE
pa3BUTHUS MAaTEMaTHKH KaK HAyKH, U 00 UX aBTOpax.

ConepxareabHO-METOANYECKast THHUSL « MHOXKECTBA U JIOTHKa» BKIIFOUAET B c€0s 27IEMEHTHI TEOPUU
MHOJKECTB ¥ MaTEMAaTHYECKOW JIOTHKH. TeopeTHKO-MHOKECTBEHHBIE TTPEICTABICHHUS IPOHU3BIBAIOT BECh
Kypc IIKOJIBHONH MaTeMaTWKH M TpeUiararoT HanOollee YHHBEpPCANBHBIN S3BIK, OOBEIWHSIONUI BCe
pasziensl MaTeMaTUKU U €€ TMPWIOKEHWH, OHH CBSI3BIBAIOT Pa3Hble MaTeMaTUYEeCKHE IUCIUTUIMHBI U UX
MIPHUJIOKEHUS B efrHOe 1enoe. [103ToMy BakKHO 1aTh BOBMOXKHOCTH 00y4aloIeMycsl TOHUMATh TEOPETHKO-
MHO>KECTBEHHBIH SI3bIK COBPEMEHHOM MaTEeMaTHKH M UCIOJIb30BAaTh €ro AJS BBIPAXKEHUS CBOUX MBICIIEH.
JApyruM BaXKHBIM NMPU3HAKOM MAaTEMAaTHKH KaK HayKH CIIEAyeT NMPU3HATh CBOMCTBEHHYIO €d CTPOrocTh
00OCHOBaHMI W CIEIOBaHME ONPEAEIEHHBIM IpaBUIaM IOCTPOCHUS JOKa3aTeNbCTB. 3HAKOMCTBO C
3JIeMEHTaMH MaTeMaTHYECKON JTOTHKH CHOCO6CTByeT Pa3BUTUIO JIOTHUYCCKOI'O MBIIIJICHUSA O6yanOHII/IXC$I,
MO3BOJIIET UM CTPOUTH CBOM PACCY)KICHHS HA OCHOBE JIOTMUECKHX NpaBWI, (OPMHPYET HABBIKH
KPHUTUYCCKOI'O MBIIIJICHUS.

B yuebHOM Kypce «Aurebpa W Hadajga MaTeMaTHYECKOTO aHAIN3a» MPHUCYTCTBYIOT OCHOBBI
MAaTeMAaTUYECKOTO MOACIMPOBaHNA, KOTOPBIC IIPHU3BAHbBI Croco0CTBOBATH (bOpMI/IpOBaHI/II-O HaBBIKOB
MIOCTPOCHUST MOJIeIIeH pealbHbIX CUTYAaIlWi, NCCIIEIOBAHUS ATUX MOJIENEH C TIOMOIIBIO armnapara anreopbl
M MaTeMaTUYeCKOro aHaju3a, MHTEPIIpPEeTalluy IOJyYeHHbIX pe3yJabTaToB. Takue 3ajaHusl BIUIETCHBI B
KaXXIIblii 13 pa3eiioB MPOrpaMMBbl, TOCKOJIBKY BECh MaTepHall yueOHOro Kypca IIMPOKO UCHOIb3YyeTCs IS
peleHus NpuKIagHbIX 3agad. [Ipyu pemeHnn peanbHbIX NPaKTHUECKUX 3a4a4 00ydaroluecs pa3BUBaIOT
HaOII0IaTEIbHOCT, YMEHUE HAaXOAMTh 3aKOHOMEPHOCTH, a0CTParupoBaThCs, HCIIOIb30BATh AHAJIOTHIO,
0000ImaTh M KOHKPETU3UPOBATh Mpobiemy. JlesTenbHOCTh MO (POPMUPOBAHUIO HABBIKOB PEIICHUS



NPUKJIAIHBIX 33Jad OpraHu3yeTcsl B Mpolecce U3yYeHHsl BCeX TeM Y4eOHOro Kypca «Anredpa W Havaia
MaTeMaTHYECKOTO aHAIN3a.

Ha uzyyenue yueOHoro Kypca «Airedpa 1 Hadaja MaTeMaTHIeCKOTo aHAIN3a» OTBOAUTCS 272 yaca:
B 10 xnacce — 136 yacos (4 yaca B Heziento), B 11 kimacce — 136 yacoB (4 yaca B HEleIro).



COJEPXAHUE OBYYEHUSA
10 KJIACC

Yucaa 1 BbIYMCTCHUS

PammonaneHple uyucna. OOBIKHOBEHHBIE W JECSATUYHBIE JpOOH, MPOIEHTH, OECKOHEUHBIE
nepuognueckue apobu. IlpuMeHenune apoOeld W TPOLEHTOB AJS pELICHHUs] MPHUKIAAHBIX 33434 W3
Pa3IMYHBIX OTpACiIed 3HAHUW U pPEaIbHOW KU3HU.

JelicTButenbHble uncna. PanmonanpHble ¥ UppalioHaIbHbIe yicaa. ApupMeTHIecCKue onepanny ¢
JIEHCTBUTEIHHBIMU YHCIaMHA. MOIyih MEHCTBUTENBFHOTO dYHCIa M ero cBoiictBa. [lpuOmmkénnble
BBIUMCIICHHS, TIPaBUJIa OKPYTJIEHUS, IPUKUAKA U OLIEHKA PE3yJIbTaTa BEIYHCICHUN.

Cremnenp c 1eNBIM TTOKaszareneM. buaom HeroTona. Mcmonb3oBaHue TOIXOIAIIECH (HOPMBI 3aIHCH
JEHCTBUTEIBHBIX YUCEN IS PEIICHNS IPAKTHYECKUX 3a7a4d U PEACTABICHAS JaHHBIX.

ApudmeTrrueckuii KOpeHb HATYPAIBHOW CTETIEHH U €T0 CBOMCTRA.

CreneHs C palioHaIbHBIM ITOKa3aTeleM U €€ CBONCTBA, CTENEHb C JeHCTBUTENBHBIM IOKa3aTeIeM.

Jlorapudm umcna. CporicTa jorapudma. JlecATHUHBIC U HATYpaIbHbBIC JIOTaPU(PMEIL.

CuHyc, KOCUHYC, TAHT'€HC, KOTAHT€HC YHCIIOBOTO apryMeHTa. APKCHUHYC, apKKOCHHYC U apKTaHT€HC
YHCIOBOI'O apTyMEHTa.

YpaBHeHNs 1 HEPABEHCTBA

ToxzecTBa U TOXKAECTBEHHBbIE NPeoOpa3oBaHMs. YpaBHEHUE, KOPEHb ypaBHEHUS. PaBHOCHIIbHBIE
ypaBHEHUS U ypaBHEHUA-cIeACcTBUsL. HepaBeHCTBO, pellieHe HepaBeHCTBa.

OCHOBHBIE METOIBl PEIICHHUS LENbIX M APOOHO-PAllMOHAIBHBIX YPABHEHHH W HEPaBEHCTB.
MHorouneHsl 0T OAHON epeMEHHON. JleleHre MHOTOWIEHa Ha MHOTOWIEH ¢ octaTkoM. Teopema besy.
MHorousieHs ¢ nenbiMu kodhdunpentamu. Teopema Buera.

[TpeoOpa3oBaHMs YHCIOBBIX BRIPAKEHUH, COIEPKALIUX CTENEHN U KOPHHU.

HppanmonanbHble ypaBHeHUs1. OCHOBHBIE METO/IBI PELIEHNS HPPALMOHATIBHBIX YPABHEHUIA.

IloxazaTenbHble ypaBHEHUS. OCHOBHBIE METO/BI PEIICHUS MOKA3aTEIbHBIX YPaBHEHUM.

IIpeoGpa3zoBanue BEIpaXKEHUH, COAEPIKALINX JIOTapHU(PMBL.

Jlorapudmudeckue ypaBHeHHs1. OCHOBHBIE METO/IbI PELICHUS IOTApUPMHUUECKUX YPAaBHEHUH.

OcHoBHBIE TpUTOHOMeTpUYecKue hopmysbl. [IpeoOpazoBanrne TPUTOHOMETPUIECKUX BHIPAKEHHH.
PemeHne TpUroHOMETpUYECKUX YPABHEHU.

Pemenne cucrem TUHEHHBIX ypaBHEHUI. MaTpuIla CUCTEMBI TMHEHHBIX ypaBHeHUNA. OnipeieTuTeNb
MaTpUllbl 2X2, €ro TeOMETPUYECKHH CMBICI W CBOMCTBA, BBIYMCIEHHWE €r0 3HAYEHHUs, NMPUMEHEHHE
ONpEAETUTENS ISl PEILICHUS] CUCTEMBI JINHEHHBIX ypaBHEHUN. Pelenne npukinagHeIX 3a/1a4 ¢ MOMOIIBIO
CUCTEMBI JIMHEHHBIX ypaBHeHHil. lccnenoBaHWe NOCTPOEHHOW MOJENH C TIOMOINBIO MAaTpHILl U
onpeneauTeNneH.

ITocTpoeHne MaTeMaTHUECKUX MOJIENIEN peallbHOM CUTyallMH C TOMOIIBIO YPaBHEHUI 1 HEPABEHCTB.
IIpumeHeHne ypaBHEHHH M HEPABEHCTB K PEIICHUI0 MATEMaTHYECKHX 3aJad M 33Jad U3 pPa3IudHBIX
oOnacTeil HAYKH U peabHON )KU3HU.

DOyHKIUM ¥ TPpaduKH

Oynaknust, crocoObl 3ananus QyHkuuu. Bzaumuo oOpatablie QyHkiyu. Kommosunwms (yHKIHM.
I'padux GyHkImH. DireMeHTapHbIe peoOpa3zoBaHus rpadukoB QyHKIIHUHA.

OOnacte ompeneneHuss ¥ MHOXECTBO 3HadeHWi ¢ynkuuu. Hymu ¢dysknmu. TIpoMexyTku
3HaKomnocTossHcTBa. UérHple u  Heu€rHbie ¢yHkuuu. [lepuogmueckue ¢GyHknuu. [IpoMexyTKu
MOHOTOHHOCTH (YHKIMH. MakcuMyMbl 1 MUHUMYMBI QyHKImH. Hanbompiee n HauMeHblee 3HAUYCHUS
(GYHKIMH Ha TIPOMEKYTKE.

JluneliHas, KBaApaTWdHas W ApPOOHO-IMHEHHas (YHKIUH. OJIEMEHTapHOE MWCCIeOBaHHE |
MOCTPOCHUE UX IPaPHUKOB.



CrenenHas GyHKUUS C HATYpalbHBIM M LIEJIBIM NOKa3zaTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa u
rpauK KOpHsI N-0ii CTeNeHH Kak (yHKIMU OOpaTHOM CTENEHH C HaTypaJbHBIM MTOKa3aTeNeM.

[TokazarenbHas u Jorapudmuieckas pyHKIHUM, UX CBOMCTBa U Tpaduku. Mcnonb3oBanue rpadukos
GbyHKUMH U1 pelIeHus] ypaBHEHUH.

Tpuronomerpuueckass OKPY>KHOCTb, OIpPEAEICHUE TPUTOHOMETPUUYECKUX (YHKLHUM YHCIOBOTO
apryMeHra.

OyHKIIMOHAIBHBIE 3aBUCUMOCTH B PpEAIbHBIX IIpoleccax MU sBICHUAX. ['paduku peasbHBIX
3aBUCHUMOCTEM.

Havyana maTemaTu4eckoro aHajinsa

TlocnenoBaTenbHOCTH, CIOCOOBI 3amaHusg IIOCJIENOBATEIbHOCTEH. MeTon MaTeMaTHYeCKOM
UHAYKUMHM. MOHOTOHHBIE U  OrpaHUYEHHBIE TIOCIENOBATEIbHOCTH. VcTopus  BO3HUKHOBEHUS
MaTeMaTHYEeCKOT0 aHaIM3a KaK aHann3a 0ECKOHEYHO MaJbIX.

Apudmernueckas U TeOMETPHUECKasl MpOrpeccud. beckoHedHo yOBIBaIOIIas TeOMETpUYecKas
nporpeccus. CyMma OeCKOHEUHO YOBIBAIOIIEH TI€OMETPUYECKON mporpeccud. JIMHEHHBIH U
SKCIIOHEHLIHAIBHBIN pocT. Hneno e. PopMyiia CIOXKHBIX IIPOLEHTOB. Mcnonb30BaHUE IPOrPECCHU IS
pelIeHus pealbHbIX 3aJa4 IPUKIAJHOTO XapaKkTepa.

HempepriBable (pyHKIIME M uX cBoiicTBa. Todkw paspbiBa. ACHMOTOTHI TpapuKOB (PYyHKIUH.
CpoiicTBa (YyHKIIMII HENpPEpHIBHBIX Ha OTpe3ke. MeTon WHTEpPBAIOB [UIsl DPEIICHHs HEPaBEHCTB.
[IpumeneHne cBOMCTB HETIPEPHIBHBIX (DYHKITHI IS pelIeHus 3a1ad.

IlepBast u BTOpas mponsBoanble QyHKIMH. OnpeneneHue, TeOMeTPUIECKIA U (PU3HMIECKU CMBICIT
MIPOM3BOAHON. Y paBHEHHE KacaTellbHOU K rpaduKy (yHKIIHH.

[MpousBoanble syeMeHTapHBIX (yHKUWA. [Ipow3BoAHAs CyMMBI, MPOHW3BEIEHHS, YAaCTHOTO U
KOMITO3UIIMU (DYHKITHHA.

MHoskecTBa U JTOTHKA

MHOXECTBO, OIEpallMi HaJ MHOXECTBAaMHU W WX CBoicTBa. Jlmarpammbl Oiinepa—Benna.
IIpuMeHeHne TEOPETUKO-MHOXKECTBEHHOT'O allapaTa Jiisl ONIUCAHUS PEAIBHBIX ITPOLIECCOB U SIBICHUM, IPU
peIlIeHNH 3a/1a4 U3 IPYTHX YUYEOHBIX MPEIMETOB.

OmnpeneneHue, Teopema, CBOWCTBO MaTEMaTHUECKOrO OOBEKTa, CIIEJCTBUE, JOKa3aTeNbCTBO,
PaBHOCHJIBHBIE YPABHEHUS.

11 KJIACC

Yucna v BbIYUCTEHAS

Hatypanbnble u uenble uncia. IlpuMeHeHne NPU3HAKOB JETUMOCTH LEJIbIX YHCE, HanOOJBIINI
o0mmit genurens (nanee — HOJ) u Hanmensiiee obmee kpatHoe (ganee — HOK), ocratkos mo Momyiito,
ajropuTtMma EBKJ’II/IJIa IJ1d pEHICHUA 3a4a4 B LEJIbIX YHCIIaX.

KommnekcHple uncna. AnreOpandeckass U TPUTOHOMETpHUECKass (OPMBI 3allUCH KOMIUIEKCHOTO
qucia. ApH(i)MeTI/IT-IeCKI/Ie ornepanuu ¢ KOMIUIEKCHBIMHA YHCJIaMU. I/I3o6pa>1<eHHe KOMIIJICKCHBIX YHCEJI Ha
KoopauHaTHOM miockoct. Popmyna Myaspa. KopHu n-off cTeneHM M3 KOMIUIEKCHOIO YHCIIA.
HpI/IMeHeHI/Ie KOMIUICKCHBIX YU CEIT I PCHICHU A (1)I/I3I/IT-ICCKI/IX U reOMETPUYCCKUX 3ajay.

YpaBHeHNs 1 HEPABEHCTBA

CucteMa ® COBOKYMHOCTh ypPaBHCHMA W  HEPABEHCTB. PaBHOCWIBHBIE CHCTEMBI W
CUCTEMBICIIECTBYSI. PaBHOCUIIbHBIE HEPABEHCTBA.

OT100p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUH C IOMOLIBIO TPUTOHOMETPUUECKON OKPYKHOCTH.
Pemienne TpUroHOMETpUYECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHHS TOKA3aTENbHBIX U JIOTapU(PMHUUECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIIEHUS HPPALMOHATBEHBIX HEPABEHCTB.

OCHOBHBIE METOJBl PEIICHHS CUCTEM M COBOKYIIHOCTEHl pallMOHAJIbHBIX, HUPPALMOHAIbHBIX,
MOKA3aTEIbHBIX U JTOTapU(PMUYECKIX YPaBHEHHH.



VYpaBHEHNS, HEPABEHCTBA M CUCTEMEI C TapAMETPAMH.

IIpumeHeHue ypaBHEHH, CHCTEM U HEPAaBEHCTB K PEIICHHWIO MaTeMaTHYECKHX 3ajad M 3a1ad u3
Pa3NINYHBIX 00JacTeil HAYKU U pealibHOM KU3HH, HHTEPIPETalHs HOITyYEeHHBIX PE3yIbTaTOB.

DOyHKUNH ¥ TPaduKH

I'paduk wommosmnmu ¢yHKImil. ['eomerpudeckne o00pa3pl ypaBHEHHWI W HEPaBEHCTB Ha
KOOPJMHATHOM TJIOCKOCTH.

Tpuronomerpudeckne (HyHKIHH, UX CBOMCTBA U TpaUKH.

I'padmueckue MeToIbI pelIeHs ypaBHEHUM 1 HepaBeHCTB. [ paduueckue MeTOIbI perieHus 3a1ad ¢
apaMeTpaMH.

Hcnonb3oBanue rpadukoB QYHKIOWHA IS MCCICAOBAaHMS MPOLECCOB M 3aBUCHMOCTEH, KOTOpBIE
BO3HMKAIOT NP PEIICHHUH 33/1a4 U3 APYTHX YUSOHBIX IPEAMETOB U PeaIbHOM KHU3HU.

Havana MaTeMaTH4eCKOro aHaIu3a

[lpumeHeHne TMPOU3BOJHONM K HCCIEAOBAaHUIO (DYHKIMH Ha MOHOTOHHOCTH M OKCTPEMYMBI.
Haxoxnenue HanOoJIbIIEro ¥ HAMMEHBIIIET0 3HAYCHUI HETPEPBIBHOM (DYHKITUHM Ha OTPE3Ke.

[IpumeHeHue MpoU3BOIHON AJI HAXOXKIACHHS HAMIYUIIEero peleHus B MPUKIAIHBIX 3a1a4ax, Ul
OTIpeIeJICHHs CKOPOCTH U YCKOPEHHS IIPoIiecca, 3a1aHHOr0 GOpMYIION MU rPpaduKOM.

IlepBooOpa3Hasi, OCHOBHOE CBOMCTBO MepBOOOpa3HbIX. IlepBooOpa3Hble 3eMEeHTAPHBIX (HYHKITHIA.
[IpaBua HaxXOXAEHUS IEPBOOOPA3HBIX.

Wuterpan. ['eoMeTpuueckuil cMbICH HHTErpana. BpluncieHue ompeneia€HHOro HHTErpana o
¢dopmyne HproToHa-JleiOnua.

[IpumeHeHue uHTErpaia Uil HaXOKACHUS IUIOMIAaAeH IUTOCKUX QUTyp U 00BEMOB F€OMETPUUYECKUX
Te.

ITpumepst peuieHui muddepeHInaNbHBIX  YpaBHEHHH. MaremMaruyeckoe
MO/JICIIUPOBAHNE PEATTbHBIX TPOIIECCOB C MMOMOIIBI0 TU(HepeHINANEHBIX YPAaBHEHUH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA YUYEBHOI'O KYPCA «AJITEBPA 1 HAYAJIA
MATEMATHYECKOI'O AHAJIM3A» (YTJIYBJIEHHBI YPOBEHbB) HA YPOBHE CPEJHEI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpakIaHCKOTro BOCIHTAHUSA:

c(hOpMHUPOBAHHOCTh TPAXKIAHCKOW IMO3UIMH OOYYAIOMIErocsl KaK aKTUBHOTO W OTBETCTBEHHOTO
YJIeHa POCCHUHCKOTO OOINecTBa, MPEICTaBIeHHe O MaTeMAaTHYeCKHMX OCHOBaxX (YHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYP, SBIEHHH, POy IPaXTaHCKOTO 001IecTBa (BHIOOPHI, OIPOCHI U IPYTOe), YMEHUE
B3aMMO/IEWCTBOBATH C CONMAITBHBIMI HHCTUTYTaMH B COOTBETCTBHH C MX (DYHKIMSIMH U Ha3HAUYCHUEM;

2) NaTPHOTHYECKOT0 BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTh POCCHUICKOW TPa)XTaHCKOH WASHTHYHOCTH, YBaXEHHS K TNPOIUIIOMY H
HACTOAIIEMY POCCUHCKOW MaTeMaTHUKH, LEHHOCTHOE OTHOLIEHUE K JOCTHKEHUSM POCCUHCKHUX
MaTeMaTUKOB M POCCUHCKOW MaTEMaTHMYE€CKON WIKOJIbI, MCIOJIb30BAHUE 3TUX NOCTHKEHUH B JIPYyTHX
HayKaxX, TeXHOJIOTHSX, Cepax SKOHOMHUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSI:

OCO3HAHHME JYXOBHBIX IICHHOCTEH pPOCCHICKOr0 Hapoma, cHOPMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHMUS, ITUYECKOTO MOBEJACHUS, CBSI3aHHOTO C MPAKTHYECKUM MPHUMEHEHHEM TOCTHXKCHUH HAyKH U
JeSITEILHOCTBIO YUEHOTO, OCO3HAHHUE JIMYHOTO BKJIA/Ia B IOCTPOCHUE YCTOMYHUBOTO OYIyIIero;

4) 3¢TeTHYECKOr0 BOCIIUTAHNUS

JCTETUYECKOE OTHOINICHHE K MHpPY, BKIIOYAs 3CTETHKY MATEMAaTHYECKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a51a4, PEIICHUMA, PACCYKIACHIM, BOCIPUUMUUBOCTh K MAaTEMAaTUISCKUM aCIEKTaM Pa3THYHbIX
BHJIOB UCKYCCTBA;

5) ¢pu3uyecKoro BOCHUTAHMS:

C(l)OpMI/IpOBaHHOCTL YMC€HUA TPHUMCHATH MATCMATHYCCKHE 3HAHWA B HMHTCPECAxX 3J0pOBOI0 H
Oe3omacHOro 00pa3sa >KH3HH, OTBETCTBEHHOE OTHOLICHHE K CBOEMY 3I0POBBIO (3I0pOBOE MHUTAHHUE,
cOANaHCUPOBAHHBIM PEXUM 3aHATHH M OTIbIXa, pEryisspHas (U3MYecKas aKTHBHOCTD), (pHU3HYECKOE
COBEPIIIEHCTBOBAHKE MIPH 3aHATHSAX CIIOPTHBHO-0370POBHUTEIBHOM JEATEIBHOCTHIO;

6) TPY/10BOr0 BOCIIMTAHUSA:

TOTOBHOCTh K TPY/Ay, OCO3HAHHWE IIEHHOCTH TPYIOJIIOOHMs, HHTEpEC K pasIuvHbIM chepam
po(dhecCHOHABHOM JeATebHOCTH, CBSI3aHHBIM C MATEMATHKOW U €€ MPHIOKEHHSIMH, YMEHUE COBEPIIATh
OCO3HAHHBIN BBIOOD OYAyIIIei MPOoQecCHn U Pean30BbIBaTh COOCTBEHHBIE KU3HCHHBIC TUIAHbI, TOTOBHOCTh
U CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHUIO M CaMOOOpPA30BAHUIO HA MPOTSHKCHUH BCEH JKH3HH,
TOTOBHOCTBH K aKTUBHOMY YYaCTHIO B PCIICHUHN ITPAKTUYCCKUX 3aa4d MaTeMaTHIeCKOU HaIIpaBJICHHOCTH;

7) IKOJIOTMYECKOr0 BOCITUTAHUS:

Cq)OpMI/IpOBaHHOCTI) DKOJIOTHYECKOM KYJbTYpPbI, IOHUMAaHNUEC BJIMAHUA COLUAJIBHO-O9KOHOMUYCCKUX
IPOIIECCOB HA COCTOSHHE TPUPOJHOW W CONHAIBHOM Cpeibl, OCO3HAHHE TJI00ATBHOrO Xapakrepa
J3KOJIOTUYECKUX HpO6HeM, OpuCHTAlUA HAa NPUMEHCHHUE MATCMATHYCCKUX 3HaHUH IJId p€UICHUA 3ala4 B
00J1acTH OKpYKAroIIeH cpepl, IIAHWHPOBAHKUE MMOCTYIIKOB W OICHKH MX BO3MOXKHBIX ITOCJIECICTBHMA IS
OKpY>Kalollley cpeibl;

8) IeHHOCTH HAYYHOT'O MO3HAHMS:

chopMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
¥ OOIIECTBEHHOM MTPAKTUKH, TOHUMaHUE MaTEMAaTHYECKON HAyKH KakK c(hepbl 4eTOBEUECKOI eI TeIbHOCTH,
9TamnoB €€ pa3BUTHS W 3HAYMMOCTH U PAa3BUTHs LUBHIN3ALNM, OBJIAJCHHUE SI3BIKOM MATEMATHKU H
MaTeMaTHYeCKON KYJIbTYpOi Kak CPEICTBOM IO3HAHUSI MHUPA, TOTOBHOCTh OCYIIECTBIIATH MPOCKTHYIO H
HCCIIEIOBATENIBCKYIO ICSITEIbHOCTD HHANBHIYATIbHO U B TPYIIIIC.



METAIIPEJMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/bHBIE YHHBeEPCAJbHBIE YueOHbIE NeficTBuA ba3oBbie

JIoruyecKue JeiicTBus:

BBISIBIISITH Y XapaKTePH30BaTh CYNICCTBEHHBIC MPU3HAKK MaTEMaTHYECKUX OOBEKTOB, MOHSTHH,
OTHOIICHUH MEXITy TOHATHAMU, GOPMYITHUPOBATEH ONPE/CIICHYS TOHATHI, YCTAHABIUBATH CYIECTBEHHBII
NpU3HAK Klaccu(UKaIMU, OCHOBAHUS JUIsi 0OOOIICHUS] ¥ CPABHEHUS, KPUTCPUH MPOBOJUMOIO aHAIN3a,
BOCIIPHHUMATH, (OPMYITHUPOBATE ¥ MPEOOPa30BBIBATE CYKIACHUS: YTBEPAUTEILHBIC H
OTpHUIIATEIbHBIC, SAMHUYHBIE, YACTHBIC M O0IIKE, YCIOBHBIC; BBISBIISITH MATEMAaTHICCKHE 3aKOHOMEPHOCTH,
B3aMMOCBSI3U U TIPOTHBOPEUUS B (haKTaX, JAHHBIX, HAOIOICHUSIX U YTBEPXKJICHUSIX, MIPEAJIaraTh KpUTSPUU
JUTSI BBISIBJICHUS 3aKOHOMEPHOCTEH ¥ MPOTHUBOPEUHNH; JeTaTh BHIBOJIBI C UCIIOIH30BAHUEM 3aKOHOB JIOTUKH,
JICAYKTUBHBIX U HHyKTHBHBIX
YMO3aKJIIOUCHUH, YMO3aKIIYCHUH II0 AaHaJOTHH;, TMPOBOAMTH CaMOCTOSTEILHO JIOKA3aTeIbCTBA
MaTEeMaTHYECKUX YTBEPXK/ICHHI (MPSAMBbIC U OT MPOTUBHOIO), BHICTPAUBATh aPTyYMEHTAIIUIO, PUBOIUTH
NpUMEpbl ¥ KOHTPIPUMEPBI, 00OCHOBBIBATH COOCTBCHHBIC CYXKICHUS W BBIBOJBI, BBHIOMpATh CHOCOO
pemeHus yaeOHOM 3a1aun (CpPaBHUBATh HECKOJIBKO BAPUAHTOB PELICHUS,

BBIOUpATH HanboJIee OIXOAIINN ¢ YYETOM CaMOCTOSTEIIBHO BBIICTICHHBIX KPUTECPUERB).

Ba3oBrble ucciiegoBaTeIbCcKHe AeiiCTBHA:

UCIIOJIb30BAaTh BOMPOCKI KaK UCCIIEIOBATEIBCKAN HHCTPYMEHT NO3HAHMSI, POPMYITHPOBATEH BOMPOCHI,
buKcHpyrolHe MPOTUBOPEYrE, MPOOIeMy, YCTaHABIMBATh HCKOMOE M JaHHOE, (JOPMUPOBATH THITOTE3Y,
apryMEHTHUPOBATh CBOIO MO3UITUI0, MHECHHE; MPOBOIUTH CAMOCTOSTEIBHO CIUTAHUPOBAHHBIN SKCIICPUMEHT,
UCCJICIOBAHNE II0 YCTAHOBJICHHIO OCOOCHHOCTEW MAaTEeMaTHYECKOr0 OOBEKTa, SBICHUS, INpoIecca,
BBISIBJICHUIO  3aBUCHMOCTCH  MEXAy OOBEKTaMHM, SBJICHUSMH, TPOIECCAMH; CAMOCTOSATEIBHO
(dhopMysupoBaTh 000OIICHNUS W BBIBOJABI MO pE3yJibTaTaM IPOBEAEHHOTO HAOIONCHUS, UCCIICAOBAHUS,
OIICHMBATh JIOCTOBEPHOCTh TIOJIYYCHHBIX pE3yJIbTaTOB, BBIBOJIOB M O0OOOIICHMIA; NPOrHO3UPOBATH
BO3MOJXKHOE Pa3BUTHUE MPOIIECCa, & TAKKE BBIJIBUTaTh MPEIOJIOKEHUS O €ro
Pa3BUTUH B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undopmanueii:

BBISIBIISITH J(UIUTH HHPOPMAIIUH, JaAHHBIX, HEOOXOMMBIX JUISl OTBETA HA BONPOC U JUIS PEIICHUS
3aJ1auM; BEIOUPATh HHPOPMALIMIO U3 UCTOUHUKOB Pa3IMUHBIX THIIOB, aHAJTM3UPOBATh, CHCTEMATU3UPOBATh
W HHTEPIPETUPOBATh HMHGOPMAIUIO PAa3IUYHBIX BHIOB W (DOPM MPEJACTABJICHUS;, CTPYKTYpUPOBATh

UHGOPMAITHUIO, IPESICTABIIATH €€ B pa3IUYHbIX (hopMaX, HWILTFOCTPUPOBAThH
rpa)uuecKH; OICHUBATh HAJA&KHOCTh HMH(OPMAIMU 10 CAMOCTOSTEIBHO C(HOPMYIUPOBAHHBIM

KPUTEPUSIM.

KoMMyHHKaTHBHbIE YHUBEPCAJIbHbIE YYeOHbIE A€l CTBUSA

O0meHnmne:

BOCIIPUHUMATh ¥ (OPMYITHUPOBATH CYXJICHUS B COOTBETCTBUU C YCIOBHSIMH H IIEISIMHU OOIICHHS,
SICHO, TOYHO, TPaMOTHO BBEIpaXKaTh CBOIO TOYKY 3PCHHS B YCTHBIX M IHChMEHHBIX TEKCTax, J1aBaTh
MOSICHEHUS 10 XO/AY PEIIeHHs 3aJadd, KOMMEHTUPOBATh MOJYUYSHHBIN Pe3ysbTaT; B XOJA€ OOCYKIEHUS
3a/1aBaTh BOMPOCHI 10 CYIIECTBY 00CYKIaeMOH TeMBI, TPOOJIEMBI, peIIaeMOii 33a/1a4d, BLICKA3bIBATh UICH,
HaIleJICHHbIC HA TOWCK PEIICHHUsS, COMOCTABIIATH CBOU CYXICHHS C CYKICHHSIMH JIPYTHX YYaCTHUKOB
JMaiora, OOHApPY)KWBaTh pa3jIMuUe M CXOJCTBO IO3UIMHA, B KOPpPeKTHOH (opme dopmMmynnpoBars
pa3HoTIacus, CBOU BO3PAKCHHS,

Hpe}ICTaBHSITI) pe3y.HI)TaTI)I peHIeHI/ISI 3aJa4u, 3KCHepI/IMeHTa, HUCCJIICAOBaHMUI, HpOCKTa,
CaMOCTOSITEILHO BBIOMpaTh (OpMAT BBICTYIUICHHS C Y4ETOM 3a7ad IPE3CHTAlMH U OCOOCHHOCTEH
ayIUTOPHH.



PeryasiTuBHBIC YHMBepcaJbHbIe yueOHbIe AeiiCTBUSA

Camoopranuzaums:

COCTaBJISATh IUIAH, AJITOPUTM PELICHUS 3aJaud, BBIOMPATh CIIOCO0 pelieHus ¢ y4ETOM MMEIOLIUXCS
pecypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATh BAPUAHTHI PELICHUH C
y49ETOM HOBOW WH(OPMAITHHL.

CaMOKOHTPO/Ib, SMOLMOHAJIbHBII HHTEJVIEKT: BJIAJAETh HaBbIKAMHU [I03HABATENbHOMN pediiekcuu
KaK OCO3HAaHMs COBEpLIAEMBIX JEHCTBUH M MBICIUTEIbHBIX IPOLECCOB, HUX PE3yJIbTAaTOB, BIAIETh
croco0aMy caMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3ysibTaTa PelIeHUs] MaTeMaTHYeCcKOH 3ajauu;
OpeABUICTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPH PEIICHUM 3a/a4d, BHOCUTb KOPPEKTHBHI B
JeSITeIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWACHHBIX OLIHOOK, BBISIBICHHBIX TPYJHOCTEH;
OLICHUBATh COOTBETCTBUE pe3yJIbTaTa LENU U YCIOBUAM, OOBSICHATh IPUYUHBI JOCTHKEHHSI WITH
HEIOCTHXKEHUS Pe3yJbTaTOB JISTEIbHOCTH, HAXOJUTh OIINOKY, 1aBaTh OLICHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHAA 1eATEJIbHOCTD:

NOHUMATh U UCHOJIb30BaTh NPEUMYILECTBa KOMAaHIAHONW U MHAWBUAYaAIbHON PabOTHI P PEIICHUH
yueOHBIX 3a7a4, IPUHUMATh LIEIb COBMECTHON ACATENbHOCTH, IJIAHUPOBATh OPraHW3allMI0 COBMECTHON
paboTHI, pacrpenesiTh BUABI padoT, JOTOBapUBATHCA, 00CYKIATh IPOIIECC U pe3yNIbTaT padoThl, 0000IIaTh
MHEHUS HECKOJIBKHX JIFOJIel; y9acTBOBATh B TPYIOBBIX (popmax paboTs! (00CyxIeHus, 0OMEH MHEHUH,
«MO3TOBBIE LITYPMBI» U HHBIE), BBIIOJHATH CBOI 4YacTh pabOTbl M KOOPAMHUPOBATH CBOM ACUCTBHSA C
OPYTUMH 4I€HaMH{ KOMaHIbl, OLCHWBAaTh KauyecTBO CBOETO BKJIaAa B OOIMIMH MPOAYKT MO KPUTEPHSM,
c(hOpMyJIMPOBAHHBIM YYACTHHUKAMH B3aMMOICHCTBUS.

HNPEJIMETHBIE PE3YJIBTATHI

K koniy oOy4denust B 10 kiiacce oOydaromuiics MoMy4YuT ClEAYIOIINe PeIMETHBIC PE3YJILTATHI 110
OTJIeNTFHBIM TEMaM pabodell MporpaMMbl y4eOHOTO Kypca « Anredpa U Haualla MaTeMaTHYeCKOTO aHaTH3ay:

Yucna v BBIYUCICHASA:

CBOOOJTHO OTEPHPOBATH MOHATUSMH: PallMOHAIFHOE YMCII0, OECKOHEYHAs! TIepHoAnYecKas JIpoob,
IMPOUCHTHI, UPPALMOHAJIBHOC YHUCIO, MHOXCCTBa pPAllMOHAJIBHBIX U JJ;CI\/'ICTBI/ITGJH)HBIX quces, MoayJib
,Z[eflCTBHTeJ'IBHOI‘O qyuciia; IpuUMCHATH ILpO6I/I " IPOLCHTHI JJIA pEIICHUA NPUKIIAJHBIX 3aJia4 U3 pa3jInYHbIX
oTpacinei 3HaHu’

Y peaJIbHOW KM3HU; IPUMEHATH NPHOIMKEHHBIE BEIYUCICHUS, IPaBUiIa OKPYIJICHUS, IPUKUIKY U OLICHKY
pesynbraTa
BBIYMCIICHUH; CBOOOIHO ONEpPUPOBaTh IOHATHUEM: CTENEHb C LEJBIM I[0Ka3aTesIeM, MHCIHOIb30BaTh

MOIXOISLIYIO
(1)OpMy 3aI1Imucu HeﬁCTBHTeHBHBIX YUCCIT IJIA pCUHICHU MPAaKTUYCCKUX 3a4a4 U MPEACTAaBJICHUA JaHHBIX,

CBOOOJTHO OTIEpUPOBATH TOHITHEM: apHU(PMETHUECKII KOPEHb HATYPAIbHOW CTETIEH!; CBOOOTHO

OIEpHUPOBATh MOHATUEM: CTCIICHL C pallMOHAJIBHBIM IIOKA3aTCJIEM,

CBOOOHO ONIEPUPOBATH HOHATHUAMHU: JIOTApU(PM YHCIIa, IECITUIHBIE U HATYpaJIbHbIE JOTapu(MBbI;

CBOGOIIHO OIIEPUPOBATH MOHATHUAMU: CUHYC, KOCUHYC, TAHI'CHC, KOTAHI'€HC YHUCJIOBOT'O apTYMEHTA,

OIIEpUPOBATH MOHATHAMU: APKCHHYC, ApDKKOCHUHYC U apKTaHT'€HC YMCJIOBOI'O apryMeHTa.

YpaBHeHus1 M HepaBeHCTBA:

CBOOOJHO OTIEpUPOBATH HOHATHUAMH: TOKAECCTBO, YpaBHEHHE, HEPABEHCTBO, PaBHOCHJIbHEIE
YpaBHCHUA W YPaBHCHUA-CICACTBHA, PAaBHOCHUIIBHBIC HCECPABCHCTBA, IMNPUMCHATH Pa3IMYHBIC MCETObL

peleHHs PaMOHATBHBIX U JPOOHO-PAIOHAEHBIX YPaBHEHHIH,

NPUMEHSTH METO HHTEPBAIOB AJIsl PELICHUS] HEPaBEHCTB; CBOOOIHO OTIEPUPOBATH MOHATUSIMH: MHOTOUJICH
OT OJTHOH TTepeMEHHOM, MHOTOWIEH C IETbIMU KO3 GHUIHUEHTaMU, KOPHA MHOTOYJICHA, IPUMEHSATD ICJICHHAE
MHOT'O4JIEHa Ha MHOTOYJIEH C OCTaTKOM, TeopeMy besy u Teopemy Buera ans pemenus 3agay; cBoO0OJHO
OIIEpUPOBATh MOHATUSIMU: CUCTEMA JIMHEWHBIX YpaBHEHUH, MaTpulla, ONpeaeIuTelb MaTpULpbl 2 X 2 U €ro
TeOMETPUUECKUM CMBICII, HCIIOIb30BAaTh CBOMCTBA ONpeNesuTeNs 2 X 2 Ui BBIYMCIEHUS €ro 3Ha4YeHus,



NPUMEHSATh ONPENSIUTENN sl PEeIICHHs CUCTEMBbl JMHEHHBIX YpaBHEHHH, MOJACIMPOBATH peasibHbBIC
CUTYalllu C MOMOIIBIO CUCTEMbI JTMHEHHBIX YpaBHEHUH, CCIeJ0BAaTh IOCTPOCHHBIE MOJEIH C TIOMOLIBIO
MaTpHIl U ONpeAeTnTeNeH, HHTePIPETUPOBATh MOTYYCHHBIN

pe3ysibTaT; HCIOJb30BaTh CBOWCTBAa NEHCTBUI C KOpPHSIMHU il NpeoOpa3oBaHus

BBIPaYKEHU;

BBINOJIHSATH PEe00Pa30BaHMsl YUCIIOBBIX BRIPAKECHUH, COEPKALINX CTEIIEHU C PALUOHAIBHBIM
II0KA3aTeNeM; UCII0JIb30BaTh CBOMCTBA JIOrapu(pMOB U1 IPeoOpa30BaHus JOrapu(MUIECKUX BBIPAKECHUI;
CBOOOJHO ONIEPHUPOBATh MOHATHAMHU: HPPALMOHAIbHBIE, II0Ka3aTeNbHbIC U JIOTapU(PMUIECKUE yPaBHEHUS,
HaXOJIUTh UX PELICHHUS C IOMOLIbIO PABHOCHUIIBHBIX IIEPEX0J0B WIIN OCYIIECTBIISAS IPOBEPKY KOPHEIH;

NPUMEHATH OCHOBHBIC TPUTOHOMETPUYECKHUE (dhopmynbl IS npeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKEHHH; CBOOOIHO OMEPUPOBATH MOHATUEM: TPUTOHOMETPHUECKOE YpaBHEHHE,

NPUMEHSATh HEOOXOAUMBIE
(bopMyIBI AJISl PEllieHHs] OCHOBHBIX THIIOB TPUTOHOMETPHUYECKHX YpaBHEHUH; MOJEIUPOBATH peasibHbBIC
CUTyalluu Ha sI3bIKE alureOpbl, COCTABIATH BBHIPAKECHUS, YpaBHEHUsI, HEPABCHCTBA IO YCIOBHUIO 3a]auH,
UCCIIeIOBATh TIOCTPOSHHBIE MOJICNIN C UCTIOJIb30BAaHHUEM afllapara anreOps.

DyHKUUH U TPpaPuKH:

CBOOOJHO ONEpUPOBATH MOHATHAMHA: (YHKIIHSI, CIIOCOOBI 3afaHus (yHKIMH, B3aUMHO OOpaTHBIC
¢byHKIIIHM, KoMmMmo3wnus (yHKIUH, rpaduk QYHKOWW, BBIIONHATH JJIEMEHTapHBIE MPEeoOpa3OBaHMUS
rpadukoB QyHKINH; CBOOOIHO OMEPHPOBATH MOHATHSIMH: O0JIACTH ONPEACICHUS U MHOXKECTBO 3HAYCHUN
¢byHKIIHAH,

HyIM (QYHKLUUH, HPOMEXYTKHM 3HAKOIOCTOSHCTBA; CBOOOAHO ONEPUPOBATh MOHATHSAMU: UYETHBIE U
HeuéTHbIe (YHKIUH, MepHoaAnYecKrue (QYHKINU, TPOMEXYTKH MOHOTOHHOCTH (DYHKIUH, MAaKCUMYMBI H
MUHUMYMbI (DYHKIIMM, HauOoJbllice M HAMMEHBIICEC 3HAueHUEC (YHKIIMM Ha MPOMEXKYTKE; CBOOOIHO
OTIepUPOBATH OHATHAMU: CTETICHHAs! QYHKIMS ¢ HATYPaJIbHBIM H IIEJIBIM TIOKa3aTelieM, rpa)uK CTeTIeHHON
(GYHKIUM ¢ HATYpaJlbHBIM U [EJIBIM MOKa3aTeseM, rpadK KOPHS N-OH CTENEeHU Kak (YHKIMH 00paTHOM
CTENEHN C HATypaJbHBIM TOKa3aTelieM; ONepHpOBaTh MOHSATHAMU: JIMHEHHAS, KBaJpaTHuHas U JpOOHO-
nHEHHast (YHKINU, BBITTOIHSTH

JJIEMEHTApHOE HCCIICJ0OBAaHHE U IOCTPOeHHE WX TIpaduKoB; CBOOOJHO ONEPUPOBATH MOHATHIMU:

NoKa3arenbHas U jorapupmuyeckast QyHKINHU, UX CBOUCTBA
U rpadyKH, UCIOIB30BaTh X I'paMKH AJs PELICHUs] YpaBHEHHH; CBOOOTHO ONEPHPOBATH MOHATHAMU:

TPUTOHOMETPHUUECKAs! OKPY>KHOCTB, ONIpeIeIIeHHE
TPUTOHOMETPUUECKMX (YHKIMH YHCIOBOIO apryMEHTa; HCIOJb30BaTh TIpaduKd (QYHKIMA i
MCCIICIOBAaHUSI TPOLIECCOB M 3aBUCHMMOCTEH NPH PELICHWH 334ad U3 APYIHX Y4eOHbIX NPEAMETOB H
peanbHOM KU3HH, BBIpaXaTh (GOPMYJIaMH 3aBUCUMOCTH MEKAY BEITMUNHAMHU;

Hauasia MaTeMaTH4eCKOro aHaaIu3a:

CBOOOJTHO OTIEPUPOBATH MOHATUSIMH: apUPMETHIECKAsI U TEOMETPUYIECKasl TPOrpeccusi, 0ECKOHEUHO
yObIBaroIasi TeOMETPUYECKasi MPOTPeccusi, JIMHEHHBI U SKCIIOHEHIIMAIBHBIH POCT, (GOpMyJia CIOKHBIX
MPOIIEHTOB, UMETH MPEJICTABIICHNE O KOHCTAHTE; UCIIOJIL30BATh IPOTPECCHH JJISl PEIICHUS PeabHBIX 33134
MPUKIIATHOTO XapaKTepa;

cBOOOTHO OTIepUPOBATH MOHSATHSIMU: MOCJIEI0BATENLHOCTD, CrocoOBI 3aJjaHus
MOCJIeOBAaTENFHOCTEH, MOHOTOHHBIE M OrpPaHHWYEHHBIE MOCJIENOBATENBHOCTH, ITOHUMATh OCHOBBI
3apOXIEHUs] MaTeMaTHYECKOro aHajh3a KaK aHain3a OEeCKOHEYHO MajlblX; CBOOOJHO OIEpUpOBaTh
MOHATHAMU: HETIpePBIBHBIE (PYHKIMH, TOUKU pa3pbiBa rpaduka QyHKIUH,
acUMIITOTHI rpaduka QyHKIHMU; CBOOOTHO ONEPUPOBATH MOHATHEM: (YHKIHS, HETIPEphIBHAS HA OTpE3KE,

NPUMEHSTH CBOHCTBA
HETpEepHIBHBIX (QYHKUWH IS peleHus 3a1ad; cBOOOJHO ONEpHpOBaTH MOHATHAMU: IEpBas U BTOpas

NPON3BOJHbIC (YHKIINH, KacaTeIbHas K
rpa¢uKy (QyHKIUH; BBIYUCIATH NPOU3BOJHBIC CYMMBI, IIPOU3BEICHUS, YaCTHOIO M KOMIIO3MLIUHU JABYX

(GYHKIHA, 3HATh



IMMPOU3BOJHBIC 3JICMCHTAPHBIX (byHKLII/If/’I; HCII0JIb30BATh FeOMeTpI/ILICCKI/Iﬁ n (1)I/I3I/I‘-ICCKI/H>’I CMBICJI
HpOHSBOHHOﬁ IJIg pCUICHUS 3a1a4. MHo:kecTBA U JIOTHKA:
CBO60)IHO OIICPUPOBATH MOHATHUAMMA: MHOXKECTBO, OIICPALIUN HAL MHOKCCTBAMU;

UCIIOJIB30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmapaT Ui OIMCAHUS PeabHBIX MPOLIECCOB U
ABJICHUH, NPHU PEILICHUM 3a1ad U3 APYTHX Y4eOHBIX IMIPEIMETOB; CBOOOIHO ONEPHPOBATH HMOHATHAMU:

ompeJiesieHNe, TeopeMa, ypaBHEHHe-CIIeICTBUE, CBOUCTBO
MaTeMaTHYeCKOro 0OBEKTa, 10Ka3aTeIbCTBO, PABHOCUIIbHBIC YPaBHEHHS U HEPABEHCTBA.

K xonmy o0yuenus B 11 kj1acce 00yJaromuiicss HOTYYIHT CIEIyIOIIAE TPEIMETHBIE PE3yIbTATHI IO
OTJIEBHBIM TeMaM pabodeii mporpaMMbl yueOHOTO Kypca «Anredpa 1 Hadara MaTeMaTHIeCKOTO aHAIIN3ay:

Yuciia 1 BbIYMCICHHUS:

CBOOOJHO OIEPUPOBATh MOHATHSAMU: HATypaJbHOE M ILIE€J0€ YUCIIO0, MHOXKECTBA HATYPaJbHBIX U
LEJBIX YUCEN, UCIOJB30BaTh Npu3Haku aeaumocty uenbix yuces, HOJ u HOK naTypanbsHBIX uncen s
peuicHus 3aaa4, IpUMCHATL aJITOPUTM EBKJ’II/II[EI; CBO6OI{HO OIICpUPOBATH MOHATUCM OCTAaTKa 110 MOAYJIIO,
3allMChIBATh HATYypPAJIbHBIC YKCJld B
Pa3INYHbIX ITO3UIUOHHBIX CUCTEMAaX CHUCIICHUS, CBO6OI{HO OICPUPOBATH NOHATUAMU: KOMINIEKCHOC YUCJIO
N MHOXCECTBO KOMIUICKCHBIX YHUCCI, MPCACTABJIATH KOMIUICKCHBIC 4YHUCIIa B aﬂre6paI/I‘IeCKOI‘;I u
TPUTOHOMETpUYECKOW (opMe, BBIOIHATH apu(METHYECKHE ONepallid C HUMU W W300paxkaTb Ha
KOOPJIMHATHOHN TJIOCKOCTH. Y pABHEHHSI U HEPABEHCTBA:

CBOOOJHO ONIEPUPOBATH HOHATHUAMH: HPPALMOHAJIbHbIE, [IOKA3aTeIbHbIE U JIOTapUPMUIECKHE
HEPaBEHCTBA, HAXOAUTh UX PEIICHUS C TIOMOIIBIO PABHOCUIBHBIX IIEPEXO00B; OCYILIECTBISTh

0TOOpP KOpHEH IPH PELIEHUH TPUTOHOMETPHUUECKOI'O YPAaBHEHMUS,

CBOOOJHO ONIEPUPOBATH HOHITHEM TPUTOHOMETPUIECKOE HEPABEHCTBO, IPUMEHATh HEOOXOIUMBbIE
(bopMyIbl Ul PEeLICHUs OCHOBHBIX THIIOB TPUTOHOMETPUYECKHX HEPABEHCTB; CBOOOIHO ONEPHPOBATH
IMOHATHUAMU: CUCTEMA U COBOKYIHOCTH ypaBHeHI/Iﬁ U HEPABCHCTB, PaBHOCUJIbHBIC CUCTEMBI U CHCTECMBI-
CICACTBUA, HAXOAWTb PCIICHUA CUCTEMbI U COBOKynHOCTeﬁ palroOHAJIBHBIX, HWPppalluOHAJIbHBIX,
MOKa3aTeNbHBIX W Jorapu@MUYecKUX YypaBHEHWH H  HEPaBEHCTB; pelIaTh  palyOHANbHBIC,
HUpPpAlMOHAJIBHBIC, TTOKAa3aTCIIbHEIC, J'IOI‘apI/I(i)MI/I‘IeCKI/Ie u
TPUTOHOMETPUYECKHE YypaBHEHUS W HEPABEHCTBA, COJEpXKallde MOAYJIM W IapaMeTphl; NPUMEHATH

rpaduuecKie MEeTO/IbI JJIsl pellIeHHs] ypaBHEHUH U HEPABEHCTB, a TAK)Ke 3a/1a4 C
napamMeTpaMy; MOJCIUPOBAaTh pEajbHblE CHUTYallMM Ha S3bIKE aireOpbl, COCTABISTH BBIPAKCHUS,
YpaBHEHHUS, HEPABEHCTBA W MX CHCTEMBl IO YCJIOBHIO 3aJayd, MCCIEJOBAaTh MOCTPOCHHBIE MOJENIU C
MCIIOJIb30BaHMEM ariapaTa areOpbl, HHTEPIPETUPOBATh HOTY4YEHHbIN Pe3yIbTaT.

DyHKIUH U TpadpuKu:

CTPOUTH rpa)MKH KOMIO3UIUH (DYHKIHH C TOMOIIBIO 3JIEMEHTAPHOTO UCCIIEIOBAHUS U CBOWCTB
KOMIIO3HUIIMY ABYX (PYHKIIMH; CTPOUTH T€OMETPHYECKHE O0pa3bl ypaBHEHHUH W HEPABEHCTB Ha

KOOPJIMHATHOHN TJIOCKOCTH; CBOOOIHO ONIEpUPOBATh MOHATHAMU: rpaduKu

TPUTOHOMETPUYECKUX (PYHKIUIT, IPUMEHATH QYHKIMH JJIs1 MOJICTTUPOBAHUS U

UCCIIeIOBaHuUs pealbHbIX npoueccoB. Hayana MmaTteMaTHyecKkoro anaausa:

HCIIOJIb30BaTh IMPOU3BOJHYIO JIA HCCIICIOBAHUA (bYHKI_H/H/I Ha MOHOTOHHOCTb W 3KCTPEMYMBI;
HaxXOJIUTh HaumOoJbllee W HaUMEHbIIee 3HAYCHUS (YHKIUH HEIPEepBHIBHOW Ha OTPE3KE; HCIIOIb30BATh
NPOM3BOJHYIO JUISI HAXOXKACHUS HAWIYUIIEro PpelIeHHS B NPUKIAJHBIX, B TOM YHCJIE COLUAIBHO-
HSKOHOMHYECKHX, 33/1a4ax, AJIsl ONpeAeTICHUSI CKOPOCTH H YCKOPEHHsI pollecca, 3aAaHHOr0 (OpMYJIION HITH
rpauKoM; CBOOOIHO ONEPUPOBATh MOHATHIMHU: TIEpBOOOpa3Hasi, ONpeAeIEHHBIA HHTErpajl, HaXOIUTh
nepBOOOpa3HbIe AIEMEHTAPHBIX (YHKUUH W BBIUMCIATH MHTErpan mno ¢opmyine HuroToHa-JleiiOHuna;

HaXOJUTh TUIOIIAN TIIOCKUX QUTYp M 0OBEMBI TEJI C TOMOILBIO HHTETPAaIa;

UMETh MPEACTaBICHUE O MAaTeMaTU4eCKOM MOJCJIUPOBAaHMM Ha IPUMEPE COCTaBIICHUS
I QepeHInANBHBIX YPaBHEHUH; pelaTh NPUKIAAHbIE 331a49H, B TOM YHCJIE COUUATBbHO-3KOHOMHUYECKOTO

1 (GU3NIECKOTrO



XapakTepa, CpeaACTBaAaMU MAaTEMAaTUYCCKOI'O aHaJIM3a.



TEMATHUYECKOE IVIAHUPOBAHHUE 10 KJIACC

KoJnuecTBo yacos DJ1eKTPOHHbIE
ugposbie
Ne HaumMeHoBaHuUe pa3aesioB U TeM (I:S bp )
n/n nporpamMMbl B Kontpoubnbie | Ilpaktuueckne | 00PA30BaTEIbHBIE
cero
padoTbI padoTsI pecypcel
MHO0KeCTBO JEMCTBUTEILHBIX YHCE.
MHorounensl. PanimonanbHble ypaBHEHUS U
1 HepaBeHCTBA. CUCTEMbI JTMHEUHBIX 24 1
YpaBHEHUI
Oynknnu u rpaduku. CrerneHHas QyHKINS C
2 LEeBIM ITOKa3aTeIeM 12 1
3 ApudmeTnyeckuii KOpeHb N-0if CTENEHH. 15 1
UppannonanbHbie ypaBHEHUS
[NokazarenbHas GpyHkms. [TokazaTenbHbIe
4 ypaBHECHUS 10 1
c Jlorapudmmueckas pyHKIHA. 18 1
JlorapupmMudeckue ypaBHEHUS
TpuronomeTpuyeckue BEIpaKEHUS U
6 ypaBHEHHS 22 1
7 [TocnenoBaTenbHOCTH U IPOrpeCCUn 10 1
8 HenpepriBabie pynknnu. [IponsBogHas 20 1
[ToBTOpeHue, 0000IIeHNE, CUCTEMATH3AIIHS
9 3HaHU S 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
Ne HaumenoBanue pa3ae/ios U TeM (m¢posbie)
/i NporpaMmbI Beero Kourpoabhsbie | Ilpakrudyeckmne | oOpa3oBaTe/ibHbIE
padoThI padoTsI pecypchl
Uccnenoanne HyHKINI ¢ TOMOIIBIO
1 MPOU3BOAHOU 22 1
2 [lepBooOpa3Has U MHTETpal 12 1
3 I'padmiku TpuroHOMeTpUIECKUX (PYHKITHIA. 14 1
TpuroHomeTpuueckie HepaBEeHCTBA
WppatnmonanbHble, MOKa3aTeNbHEBIE H
4 nmorapuMUIecCKre HEpaBeHCTBA 24 1
5 KomrutekcHele uncia 10 1
6 HatypaJibHbIe U 11elTbIe Yuciia 10 1
Cucrembl palioOHAIBHBIX, UPPAIOHAITBHBIX
7 MOKAa3aTeIbHBIX H JIOTapu(hMUUECKUX 12 1
ypaBHEHUI
8 3amauu ¢ mapaMeTpaMu 16 1
[ToBTOpEeHME, 0600MICHNE, CUCTEMATHU3AIINS
9 3HAHUU 16 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0







MNOYPOUYHOE IIVIAHUPOBAHUE 10 KJIACC

KoauuyecTBo yacoB DJIeKTPOHHbIE
Ne Jara nuQpoBbIe
Tema ypoka
w/n yp Beero Kourpoasbnsbie | IlpakTnueckue H3yueHus o0pa3oBaTejbHbIE
padoThI padoThI pecypcsl
1 MHOkeCTBO, OTlepauy HaJl MHOYKECTBAMH U 1
HX CBOMCTBA
2 Huarpammer Ditnepa-Benna 1
3 IIpumeHeHre TEOPETUKO-MHOKECTBEHHOTO 1
ammapara JiUIsl pelieHus 3a1ad
Parmmonansabie gnciaa. OOBIKHOBEHHBIC H
4 JeCSTUYHBIEC IPOOH, IPOLIEHTHI, OECKOHEUHBIE 1
MIEPUOUYECKUE IPOOH
PanmonansHbie uncna. OOBIKHOBEHHBIE U
5 JIECATHYHBIC APOOH, IPOIIEHTHI, OECKOHEUHBIE 1
MIEPUONYECKUE TPOOH
[Tpumenenue aApobdei u MPOIEHTOB IS
6 PEeIICHUA MPUKIIA/IHBIX 3a1a4 1
7 [Tpumenenue aApobdei u MPOIEHTOB IS L
PEeIICHUA MPUKIIAIHBIX 3a1a4
JleicTBuTeNbHBIC YKcia. ParimoHanbHbIE 1
8 HppanroHaIbHBIC YUCITA 1
ApudmeTryuecKue onepanuu ¢
9 ﬂCﬁCTBI/ITCHLHBIMI/I qucJiaMu 1
10 Mopynp AeCTBUTEIBHOIO YHCIIA U €ETO L

CBOMCTBA




11

IIpubmmkE€HHBIE BEIYMCICHNUS, PaBUIIa

OKpYTIJIEHUS, IPUKHUIKA U OLIEHKA pe3yibTaTa

BBIYUCJICHUN

12

OCHOBHBIE METOJIbI PELICHHS LIENIBIX U
JIpOoOHO-pallMOHAIBHBIX YPaBHEHUH 1

HEpPaBEHCTB

13

OCHOBHBIE METO/IbI PEIICHHUS LETBIX U
JIpOoOHO-palMOHANIEHBIX YPaBHEHUH 1

HEpaBEHCTB

14

OcHOBHBIE METOJbI PCHICHUS LICIIbIX U
JIpOoOHO-palMOHANIEHBIX YPaBHEHUH 1

HEpaBEHCTB

15

MHOrowieHsl OT OJTHON NEPEMEHHOM.
Jenenne MHOrouIeHa Ha MHOTOWIEH C
octatkoM. Teopema besy

16

MHOTro4JIeHbI ¢ IENIBIMH KO3PDUITCHTAMU.
Teopema Buera

17

Pemenne cuctem JIMHEHHBIX ypaBHEHUM

18

Peenne cuctem JIMHEHHBIX ypaBHEHUM

19

Martpuia cucTeMbl TMHEWHBIX YpaBHEHUH.
Onpeaenurens MaTPULBI 2X2, €ro
TEOMETPHUYECKUI CMBICI M CBOMCTBA;
BBIUMCIIEHHUE €70 3HAUYCHUS

20

Onpenennurens MaTPULBI 2X2, €ro
T€OMETPUYECKHUNA CMBICII U CBOMCTBA;
BBIYMCIICHHE €r0 3HAYEHUS




21

[IpumeHeHne onpeaennTes A1l peeHns
CHCTEMBI INHEHHBIX YpaBHCHUHN

22

Pemienue nmpukinanHbIX 3a1a4 ¢ HOMOIIBIO
CHUCTEMBI JIMHENHBIX ypaBHEHUI

23

Pemenne nmpukiagHbIX 3aa4 ¢ TOMOIIBIO
CUCTEMBI JINHEHHBIX YpaBHEHUHN

24

KonTponbras pabdora: "PannoHansHbie
ypaBHEHUS U HepaBeHCTBA. CHCTEMBI
JIMHEHHBIX ypaBHEHUN"

25

OyHKIHA, CIOCOOBI 3a1aHUs PYHKIINH.
B3aumno obpartsbie pyrkimn. Kommosumms
hyHKIII

26

I'pacdhux hyHKIHIH. DnemMeHTapHbIe
npeoOpa3oBaHus TpaguKOB YHKITUIA

27

OO6macth onpeneneHuss 1 MHOXKECTBO
3HaveHui Qynkuuu. Hynu dyHkmmu.
[TpomexyTKH 3HAK MMOCTOSIHCTBA

28

YérHbie 1 HEUETHBIE (PYHKIINH.
[lepruonuueckue pynxuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMH

29

MakcuMyMbl © MUHUMYMBbI (DYHKIIHH.
Haunbonpiiee n HauMeHb1Iee 3HAUCHUE
(yHKIMHU Ha TIPOMEXKYTKE

30

Jluneiinas, kBagpaTU4Has U
JIpOOHOIMHEHHAS (PYHKIIUN

31

DeMeHTapHOE UCCIIEN0BAHUE U TOCTPOCHHE
rpauKoB dTHX QyHKIHN




DIeMeHTapHOE UCCIIEI0OBAHNE H TIOCTPOCHHUE

32 rpauKoB dTHX QyHKIHH
CreneHs ¢ LenbIM nokaszarenem. buaom

33
Herorona
CreneHs ¢ LenpIM nokaszarenem. buaom

34
Herorona

35 CrenenHas QyHKIUS C HATypAIBHBIM H
HensIM nokasateneM. E€ cBolicTa u rpaduk

36 KonTponbaas padora: "CrenenHas GyHKITHSL.
E¢ cBoiicTa u rpaduk”

37 Apudmernaeckuii KOpeHb HATypaITbHOM
CTETIEHH U €T0 CBOMCTBA
ApudmeTrrueckuii KOpeHb HATYPaITbHOM

38 CTEIIEHU U €r0 CBOMCTBA

39 [IpeoOpa3oBaHus YHUCTOBBIX BHIPAKEHHUH,
COJIeprKallIuX CTETIEHN U KOPHU
[TpeoOpa3oBaHMs YHCIOBBIX BBIPKEHHH,

40 COJIEpIKAIlIMX CTENIEHN U KOPHU

a1 [IpeoOpazoBaHus YUCIOBBIX BBIPAKEHUIA,
COJIeprKallIuX CTETIEHN U KOPHU
WppanmonansHele ypaBHeHHA. OCHOBHEBIE

42 METOJIBI PEIIEHHS HPPATMOHATBHBIX

ypaBHEHUH




43

WppaumonansHble ypaBHeHHA. OCHOBHBIE
METOAbI PELICHNS UPPALUOHATBHBIX
YpaBHEHUI

44

WppatnmonansHple ypaBHeHHA. OCHOBHBIE
METO/bI PEUICHUS UPPALUOHATBHBIX
ypaBHEHUI

45

PaBHOCHIIBHBIE IEPEXO/IBI B pELICHUU
MppalOHAIBHBIX YpaBHEHUM

46

PaBHOCUIIBHBIE TIEPEXOBI B PEILICHUN
UPPaLMOHANBHBIX YPaBHEHUH

47

PaBHOCHIIBHBIE ITEPEXO/Ib] B PELIEHUU
HUPpALMOHANBHBIX YPAaBHEHUN

48

PaBHOCUNIBHBIE TIEPEXOBI B PEILICHUN
UPPaLMOHANBHBIX YPaBHEHUH

49

CaoiicTBa 1 rpad vk KOPHS N-OM CTENEHU KaK
(yHKUMM 00paTHOM CTENIEHH C HaTYPaJIbHBIM

ImoKa3aTcjieM

50

CpoiicTBa 1 TpadMiKk KOPHS N-O CTENCHU KaK
(hyHKIMU 0OpaTHOM CTETIEHH C HATYPaIbHBIM
roKasareiieM

51

OHTpoOJBbHas padoTa: "CBoiicTBa U rpaduk
K 0 "C

KOpHsI n-0i1 crenenu. ppanmoHanbsHbIe
ypaBHeHuUs"

52

Cremnenb ¢ palMOHAIILHBIM ITOKA3aTENEeM U €€
CBOIiCTBa




CTeneHs ¢ palrOHAJIbHBIM ITOKA3aTCJIEM U eé

53 CBOICTBa

” CrerneHb ¢ paMoOHAIBHBIM ITOKa3aTeNIeM H e¢
CBOICTBa
ITokazarenpHas GyHKIHS, €€ CBOWCTBA U

55 rpaduk
HUcnonp3oBanue rpaduka GyHKIUH 115

56 peleHus ypaBHEHUN
Wcnons3oBanue rpaduka GyHKIAN 1715

57 peleHus ypaBHEHUN

- [NokazatenbHble ypaBHeHU. OCHOBHEIC
METO/Ibl PEIICHUS MTOKa3aTEeIbHBIX YPaBHECHNUI
[NokazatenbHble ypaBHeHU. OCHOBHEIC

59 METO/IbI PEIICHUS MTOKa3aTEeIbHBIX YPaBHECHNUI
[TokazatenbHble ypaBHEeHUA. OCHOBHBIC

60 METO/IbI PEIIeHUs TIOKa3aTeNIbHBIX YPaBHEHUIH
KontponbHas pabora: "[lokazarenbHas

61 ¢ynkuus. [lokazarenbpHbie ypaBHEHHS "

62 Jlorapudm uncna. CoiicTsa orapupma

63 Jlorapudm uncna. CeoiicTsa orapupma

64 Jlorapudm uncia. CoiicTsa jorapupma

65 Hecaruunbie 1 HAaTypalbHbIE JIOTapUPMBI

66 Hecaruunbie 1 HAaTypalbHbIE JIOTapUPMBI

67 [IpeobpasoBanue BEIpasKEHUH, COJIEPKALIIX

JorapuQmol




[IpeoOpazoBaHue BRIpaOKEHUH, CONCPIKAIIIIX

68 JorapuQmsl

69 [IpeoOpazoBaHue BRIpaKEHUH, COMEPIKAIIIX
JorapuQmbl

20 Jlorapudmudeckas QyHKIMs, €€ CBOWCTBA U
rpadux

1 Jlorapudmudeckas QyHKIMs, €€ CBOWCTBA U
rpadux

25 Ucnone3oBanue rpaduka GyHKIAN 1715
pEIIECHUs ypaBHEHUH

23 Hcnonw3oBanue rpaduka GyHKIUH IS
peleHust ypaBHEHUN
Jlorapudmuyeckue ypaBHeHus1. OCHOBHBIS

74 METO/BI PELICHHUS JIOrapu(PMUIECKIX
ypaBHEHUI
Jlorapudmuyeckue ypaBHeHHs. OCHOBHBIC

75 METO/IBI PEIICHHUS JIOTAPUPMIUECKIX
ypaBHEHU I
Jlorapudmuyeckue ypaBHeHHs. OCHOBHBIC

76 METO/IBI PEIICHHUS JIOTAPUPMIUECKIX
ypaBHEHU I

27 PaBHOCHIIBHBIE TIEPEXO/IBI B PEIICHAN
JorapupMUIecKux ypaBHEHUH

- PaBHOCUIIBHBIC TIEPEXO/BI B PEILICHUN
norapupMUIecKuX ypaBHEHUH

79 Kontponbnas padota: "Jlorapudmudeckas




tdhynkmus. Jlorapudmudeckre ypaBHEHUS'

'

CI/IHyC, KOCHUHYC, TAHI'CHC 1 KOTAHI'CHC

80 YHCIIOBOTO apryMeHTa 1
g CuHyc, KOCHHYC, TAHT'€HC U KOTAaHI'€HC
1 YHCIIOBOTO apryMeHTa 1
8 ApKCHHYC, apKKOCHHYC U apKTaHT'€HC i
YHCIIOBOTO apryMeHTa
ApKCHHYC, apKKOCHHYC ¥ aPKTaHT€HC 1
83 YHCIIOBOTO apryMeHTa
Tpuronomerpuueckasi OKpy>KHOCTb,
84 ompeJiesieHNe TPUTOHOMETPHUYECKIX (PYHKITHHA 1
YHCIIOBOTO apryMeHTa
TpuroHomerprudeckast OKpy>KHOCTb,
85 oIpezieieHNe TPUTOHOMETPUYECKHIX (DYHKITHIA 1
YHCIIOBOTO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUUECKHE (HOPMYITBI 1
87 OCHOBHBIE TPHTOHOMETPUUECKUE (HOPMYITBI 1
88 OCHOBHBIE TPUTOHOMETPUUECKHE (HOPMYITBI 1
89 OCHOBHBIE TPUTOHOMETPUUECKHE (HOPMYITBI 1
IIpeoOpazoBaHre TPUTOHOMETPUYCCKUX
90 BBIPAKEHHUN 1
IIpeoOpazoBaHre TPUTOHOMETPUYCCKUX
o1 BBIPAKEHHUN 1
9 [IpeobpazoBaHe TPUTOHOMETPUUECKUX 1

BBIpaXCHUI




[IpeobOpazoBaHme TPUTOHOMETPHICCKHX

93 BBIPAKEHUN 1
94 Pemiennie TpuroHOMETPUYECKUX YPaBHEHUH 1
95 Pemenne TpUroHOMETpUYECKUX YPABHEHHUM 1
96 Perenne TpUroHOMETpUUECKUX YpaBHEHHUH 1
97 Pemennie TpUrOHOMETPUYECKUX YPaBHEHUH 1
98 Pemiennie TpUrOHOMETPUYECKHUX YPaBHEHUH 1
99 Pemennie TpUrOHOMETPUYECKHUX YPaBHEHUH 1
100 Pemiennie TpUrOHOMETPUYECKHUX YPaBHEHUH 1
KontponbHas pabora: "Tpuronomerpuueckue
101 BBIPKEHHS U TPUTOHOMETPUIECKUE 1
ypaBHeHuUs"
[MocnenoBaTensHOCTH, CIIOCOOBI 3aJaHUs
102 MOCIIEA0BATENIBHOCTEN. MeTox 1
MaTeMaTUYeCKOU UHAYKIIUU
MOHOTOHHBIE U OTPaHUYECHHBIE
103 nocienoBaTensHOCTH. McTopust aHanmm3a 1
OEeCKOHEYHO MaJIbIX
104 Apudmerrueckas Iporpeccus 1
105 I'eomeTrpuueckas nporpeccus 1
106 beckone4yHo yObIBaromas reoMmeTpryeckast 1
nporpeccust
107 CymMa 0eCKOHEYHO YOBbIBAOLIEH 1

I‘eOMCTpPI‘IeCKOﬁ nporpeccuun




JIuHelHbIN U SKCTIOHEHIIUATBHBIN POCT.

108
Yucno e. DopMyia CI0KHBIX IPOIIEHTOB
109 JIMHEWHBIN 1 3KCTTOHEHIIMAJIBHBIN POCT.
Yucno e. DopMyia CIOKHBIX IPOIIEHTOB
1 Hcnonp30Banue nporpeccuu Ui peeHus
0 peanbHbIX 3a/a4 [IPUKIIAIHOTO XapakTepa
11 Konrponbras padora: "IlocnenoBaTeIbHOCTH
u nporpeccun”
112 HenpepriBHbIE (YHKINH U UX CBOMCTBA
Touka pa3pbiBa. ACUMOTOTHI TPapUKOB
113 hyHKIII
CBoiicTBa (QyHKIMI HEMPEPHIBHBIX HA OTPE3KE
114
CBoiicTBa (PyHKIMI HENPEPHIBHBIX HA OTPE3KE
115
116 Meron HHTEpBAJIOB JUISl pELICHUS HEPABEHCTB
117 MeTto1 MHTEPBAJIOB /ISl pENICHUsT HEPABEHCTB
118 Meron HHTEpBAJIOB JUISl pELICHUS HEPABEHCTB
. [IpumeHeHne cBOMCTB HENIPEPHIBHBIX
(GhyHKIWH UTs penieHuns 3a1a4
120 IIpuMeHeHnEe CBOMCTB HENPEPBIBHBIX
(GbyHKIMH UTs penieHus 3a1a4
121 [lepBas 1 BTOpas mpou3BOHBIE (PYHKIMN
12 Omnpenenenne, reOMETpUYECKUI CMBICIT

MIPOU3BOIHOM




Onpenenenue, GU3NIESCKUN CMBICIT

123 MIPOU3BOTHOM 1
124 YpaBHeHHE KacaTenbHOU K TpaduKy (QyHKIHN 1
125 YpaBHeHHE KacaTenbHOU K TpaduKy QyHKIHN 1
126 [IpousBoaHBIE 371€MEHTAPHBIX (PYHKIIUHA 1
127 [IponsBoaHbBIE NIeMEHTAPHBIX (DYHKITHI 1
[IpousBoaHas CyMMBI, TPOU3BEICHUS,
128 YaCTHOTO M KOMIIO3UIIMU (DYHKITHIA 1
[Ipou3sBoHAs CyMMBI, MPOU3BEACHUS,
129 YACTHOT'O M KOMITO3UIIMH (DYHKITUIA 1
[IpousBoaHas CyMMBI, TPOU3BEICHUS,
130 YaCTHOTO M KOMIIO3UIIMU (DYHKITHIA 1
131 KonTtpoinbHas padora: "I[IpousBogHas" 1 1
IMoBTOpeHue, 0600IICHNE, CHCTEMATH3AITUS
132 o " 1
3HaHuit: "YpaBHEHUS
[ToBTOpeHue, 0000IIeHNE, CUCTEMATU3ALIUS
133 o " 1
3HaHuil: "OyHKUKUU
134 HroroBas koHTpOIbHAs paboTa 1 1
135 Urorosast KOHTposbHAsA paboTa 1 1
IToBTOpeHwue, 0000IICHHE, CHCTEMATH3AITHS
136 3HAHUU 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KJIACC

KosmuecTBO yacos DJIeKTPOHHbIE
Ne . Nlata uudpoBbie
€Ma ypoKa a30BaTeJIbHbI
o/n yp Beero KonTtpoJbHble IIpakTH4eckue M3ydeHust oOpaso € €
padoTsI padoTsI pecypcol
TIpumeHeHue Mpou3BOAHON K UCCIETOBAHUIO
1 (hyHKIMH Ha MOHOTOHHOCTB U DKCTPEMYMBI 1
[TpumeHeHue TPOU3BOIHOM K UCCIICIOBAHUIO
2 (hyHKIMIT HA MOHOTOHHOCTB M 9KCTPEMYMBI 1
3 [TpumeHeHue TPOU3BOIHOM K UCCIICIOBAHUIO L
(hyHKIMIT HA MOHOTOHHOCTB M 9KCTPEMYMBI
[TpumeHeHue TPOU3BOTHOM K UCCIICIOBAHUIO
4 (hyHKIMH Ha MOHOTOHHOCTB U DKCTPEMYMBI 1
IIpuMeHeHre MPOU3BOIHOM K UCCIIEI0BAHUIO
5 (hyHKIMH Ha MOHOTOHHOCTB U DKCTPEMYMBI 1
[IpumeHeHne TPOU3BOTHOM K UCCIICIOBAHUIO
6 (hyHKIMI1 HA MOHOTOHHOCTB M 9KCTPEMYMBI 1
Haxoxnenne HanOOoJIbIIEr0 1 HAUMEHBIIIETO
7 3HAauYEHUS HETPEPHIBHON (PYHKIINK Ha 1
OTpe3Ke
HaxoxneHre HanOobIIeT0 U HAMMEHBIIIETO
8 3HAaYEHUS HETIPEPHIBHON (PYHKIIUU HA 1
OTpe3Ke
HaxomneHHe HAMOOJIBIIEr0 U HANMEHBIIIETO
9 3HaYEHUs HETIPEPHIBHON (PYHKINK HA 1

oTpe3ke




10

Haxoxnenve HanOoIbIIET0 ¥ HANMEHBIIIETO
3HaYEHUS HETIPEPHIBHON (PYHKINK HA
OTpe3Ke

11

Haxosxnenne HaubopIIero 1 HANMEHbBILETO
3HAa4YCHUS HEMPEPHIBHON (PyHKIMK Ha
OTpe3Ke

12

Haxoxnenne HauOopIIero 1 HAMMEHbILETo
3HAYCHUS HENPEPbIBHON QyHKINN Ha
OTpE3Ke

13

[IpuMeHeHre TPOU3BOIHOM JJIsl HAXOXKICHUS
HaWIYYIIETO PEMIEHUS B IPUKIaAHBIX
3aadax

14

[IpumeHeHrEe TPOU3BOIHOM JJIsl HAXOXKICHUS
HaWIy4YIlIero PENIEHUs B MPUKIaAHbIX
3aJadax

15

IIpumMeHeHue Ipon3BOIHOM ISl ONPEAEIICHUS
CKOpPOCTH U YCKOpPEHHUs IIPOoLIecca, 3a1aHHOI0
thopmyoit unm rpadguxkom

16

[IpumeneHne Mpou3BOTHOM IS OTIPEeICHUS
CKOPOCTH M YCKOPEHHS TpoIiecca, 3alaHHOTO
(dhopmynoit nim rpagukomMm

17

Kommnoszurus ¢pyHknmit

18

Komnozunus ¢pynkuumit

19

Kommnozunust GyHKmi




I'eomeTrpuyeckue 0Opa3bl ypaBHEHUI Ha

20 KOOPAWHATHOU TNIOCKOCTH
5 I'eomeTprueckue 00pa3bl ypaBHEHUI Ha
1 KOOPAWHATHOU TTIOCKOCTH
2 Kontponsnas pabota: "MccnenoBanue
(hyHKIMH ¢ TOMOIIBIO TPOU3BOTHOMR"
23 ITepBOOOpa3Has, OCHOBHOE CBOWCTBO
NepBOOOPa3HBIX
o4 ITepBoOOpa3HbIE AIeMEHTaPHBIX (QYHKIIHH.
[paBuna HaXOXICHUS IEPBOOOPAZHBIX
o5 ITepBoOOpa3HbIE AeMEHTaPHBIX (QYHKIIHH.
[TpaBuna HaxoXAECHUS IEPBOOOPAZHBIX
26 Hurerpain. 'eoMeTpruuecKuii cMbICT
UHTETpaia
) Brruncienme onpeeni€éHHOro HHTerpaa 1o
! hopmyiie Herorona-JleniOnuIa
28 Beruucnenue onpeaenéHHOro HHTErpaa mo
thopmyiie Herorona-JleiiOaMIIa
) [IpumeHeHne naTErpana A HAXOXKICHUS
9 TUIOIA/ACH TIIOCKUX QUTyp
[IpumeHeHne naTErpana A HAXOXKICHUS
30 00BEMOB reOMETPHUECKHX TEI
31 [Ipumeps! pemennii nudpepeHInanbHBIX

ypaBHEHUI




[Ipumeps! pemennii nudpepeHInanbHBIX

32 YpaBHEHUI
MartemMaTHuecKkoe MOACTUPOBAHHE PEATBHBIX

33 MIPOIIECCOB C TIOMOIIBIO Au(PepeHITHATEHBIX
YpaBHEHU I

3 Kontponbnas padota: "IlepBooOpazHas u

4 uHTerpan”

35 Tpuronomerpuueckue GyHKIUH, UX
CBOWiCTBa U Tpaduku

36 Tpuronomerpuueckue GyHKIUH, UX
CBO¥iCTBa U Tpaduku

37 Tpuronomerpuueckue GyHKIUH, UX
CBOIiCTBa U TpaduKn
Tpuronomerpuueckue GyHKIIUH, UX CBOHCTBA

38 u rpaduKu

29 Tpuronomerpuueckue GyHKLIUH, UX CBOHCTBA
u rpaduKu
OT100p KOpHEH TPUTOHOMETPUIECKUX

40 YpaBHEHUH C TOMOLIBIO
TPUTOHOMETPUYECKOW OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUIECKUX

41 YpaBHEHUH C TOMOIIBIO
TPUTOHOMETPUUECKOH OKPYKHOCTH
OT060p KOpHEH TPUTOHOMETPUUIECKHUX

42 YPaBHEHUH C MOMOULIBIO

TPUTOHOMETPUYECKON OKPYKHOCTHU




OT00p KOpHEH TPUTOHOMETPUIECKHUX

43 YpaBHEHUH C TOMOIIBIO 1
TPUTOHOMETPHUIECKOM OKPYKHOCTH

44 Pemienne TpUroHOMEeTpUYECKUX HEPABEHCTB 1

45 Penrenne TpUroHOMETPUIECKUX HEPABCHCTB 1

46 Penrenne TpUroHOMETPUIECKUX HEPABCHCTB 1

47 Pemienrie TpUrOHOMETPUIECKUX HEPABEHCTB 1
Kontpomnpras paborta: "I'paduxu

48 TPUTOHOMETPUUECKUX ¢$hyHKUUH. 1
Tpuronomerpruyeckrue HepaBeHCTBA"

4 OCHOBHBIE METO/IBI pEIICHHS TIOKA3aTEILHBIX L

9 HEPaBEHCTB

OCHOBHBIE METO/IBI pEeIICHHS TTOKA3aTEILHBIX

50 HEpaBEHCTB 1
OCHOBHBIE METO/IbI pEIICHHS TTOKA3aTEILHBIX

51 HEPaBEHCTB 1

52 OCHOBHBIE METO/IbI PEIIEHUS MTOKa3aTeIbHbBIX 1
HEpaBEHCTB
OCHOBHBIE METOJIBI PELICHHS

53 JorapupMHUIECKUX HEPABEHCTB 1
OCHOBHBIE METO/IbI PEIICHHSI

54 norapuMUIECKUX HEPABEHCTB 1

- OCHOBHBIE METOJIBI PELICHHS L

J'IOI‘apI/I(bMI/ILICCKI/IX HCPABCHCTB




OcHOBHbBIE MCTOJbI PCIICHUA

56 JorapupMUIECKUX HEPABEHCTB
; OCHOBHBIE METOJIBI PELICHHS
5 UpPPaLMOHAIBHBIX HEPABEHCTB
8 OCHOBHBIE METO/IbI PEIICHHS
5 MppaLMOHANBHBIX HEPABEHCTB
OCHOBHBIE METOJIBI PELICHHSI
59 MpPPaLNOHANBHBIX HEPABEHCTB
OCHOBHBIE METOJIBI PEIICHHSI
60 UppalMOHANBHBIX HEPABEHCTB
I'paduueckue MeToabI pemeHns
61 UPPalMOHANBHBIX YPaBHEHUH
) I'paduueckre METOIBI peLICHUS
6 UPPaLMOHANBHBIX YPaBHEHUH
I'paduueckrie METOIBI PELICHHS
63 II0KAa3aTeJIbHbIX YPAaBHEHUI
I'paduueckue MeToabl pereHns
64 MOKa3aTeNbHBIX HEPAaBEHCTB
I'paduueckrie METOIBI PELICHHS
65 JorapupMUIecKux ypaBHEHUH
I'paduueckue METOBI peleHHs
66 norapuMUIECKUX HEPABEHCTB
67 I'paduueckue MeToAbI pelieHns

J'IOFapI/I(i)MI/ILICCKI/IX HCPABCHCTB




68

I'paduueckue MeTobl pereHus
MOKA3aTEJIbHBIX U JIOTApU(PMUISCKUX
ypaBHEHUI

69

I'padmueckue MeToabl peneHus
MIOKA3aTeNbHBIX U JIOrapu(pMUIECKIX
YpaBHEHUI

70

I'padrueckme MeTOIbI pemIeHUs
MOKA3aTENbHBIX U JIOTapU(PMAIECKUX
HEPaBEHCTB

71

I'padmueckrie METOIBI PELICHHS
MOKA3aTEeJIbHBIX U JIOTapU()MUICCKUX
HEPABCHCTB

72

Kontponbhas pabora: "UppannonaibHeie,
MoKa3aTeNbHbIC U JorapudmMuieckre
HepaBeHCTBA"

73

KommnekcHsle yncna. Anredpandeckas u
TpUrOHOMETpUIecKasi popMBbI 3anucu
KOMIIJIEKCHOT'O YHCJIa

74

KommnekcHsle yncna. Anredpandeckas u
TpUrOHOMETpUIecKasi popMBbI 3anucH
KOMIIJIEKCHOT'O YHCIIa

75

ApudmeTryuecKue onepannu ¢
KOMIIJICKCHBIMH YHCJIaMHU

76

ApudmeTnyuecKue onepannu ¢
KOMIIJICKCHBIMH YHCJIaMHU

7

I/I306pa)KeHI/Ie KOMILICKCHBIX YHUCECJI HA
KOOp).'[PIHaTHOﬁ IINIOCKOCTHU




I/I306pa)KGHI/IC KOMIUICKCHBIX YHUCECJI Ha

8 KOOPJMHATHOM MIOCKOCTH
®opmyna Myaspa. KopHu n-oii crenenu u3
9 KOMIUIEKCHOTO YHCIIa
80 ®opmyna Myaspa. KopHu n-oii crenenu u3
KOMIUIEKCHOTO YHCIIa
[IpuMeHeHe KOMIUIEKCHBIX YHCEN IS
81 petnreHus: PU3NIECKUX U TEOMETPUIECKUX
3a1a4
KonTponbras padora: "KoMmruiekcHbie
82 yucna"
83 HarypanbHbie U ienbie yncna
84 HatypanbHble u 1ienele yucna
[IpumeHeHre TPU3HAKOB AETUMOCTH IEIBIX
85 quceln
[IpumeHeHre TPU3HAKOB AETUMOCTH IEIIBIX
86 quceln
[IpumeHeHre TPHU3HAKOB AETUMOCTH IEIIBIX
87 yucen: HOJl u HOK
[IpumeHeHne NpU3HAaKOB AETUMOCTH LIETBIX
88 gucen: HOJl mw HOK
89 [IpumeHeHne NpU3HAKOB AETUMOCTH LETBIX
YHUCeIl: OCTATKU TI0 MOJTYJTIO
% [IpumeHeHne NpU3HAaKOB AETUMOCTH LIETBIX

YHUCCII: OCTATKU 110 MOAYJIIO




91

HpI/IMCHCHI/IC IIPU3HAKOB JACIIMMOCTH LEJIBIX
qucCeI: AJITOPUTM EBknupga ms peHICHUA
3aJa4 B ICJIbIX YHUCIIaxX

92

KonTponbHas pabdota: "Teopust menbix
qucen"

93

Cucrema 1 COBOKYITHOCTh YPaBHEHHH.
PaBHOCHIIBHBIE CUCTEMBI 1 CUCTEMBI-

CIIEJICTBUS

94

Cucrema U COBOKYITHOCTb YPaBHEHHUIM.
PaBHOCUNBHBIE CHCTEMBI U
CHUCTEMBICJICACTBHUA

95

OCHOBHBIE METO/IbI PEIIEHUS CUCTEM U
COBOKYITHOCTEH PallMOHAJIBHBIX YPABHEHUN

96

OCHOBHBIE METO/IbI PEIIEHUS CHCTEM U
COBOKYITHOCTEH MPPaLliOHAIBHBIX
ypaBHEHUI

97

OcHOBHbBIE METO/IbI PECHICHUA CUCTEM U
COBOKYITHOCTEH ITOKA3aTEJIbHbIX YPABHEHUI

98

OcHOBHbBIE METO/IbI PECHICHUA CUCTEM U
COBOKyrIHOCTeﬁ IIOKa3aTCJIIbHBIX ypaBHeHI/Iﬁ

99

OCHOBHBIE METO/IbI PEIICHUS CUCTEM U
COBOKYITHOCTEH JorapupMuieckux
ypaBHEHUI

100

OCHOBHBIE METO/IbI PEIICHUS CHCTEM U
COBOKYITHOCTEH JorapupMuieckux
ypaBHEHUI




101

[IpumeHeHne cucTeM K pelIeHnIo
MaTeMaTHYeCKUX 3aJad U 3a1a4 13
pa3NIn4HBIX 00JacTeil HAayKH U peabHOI
YKU3HH, HHTEPIIPETAIMs MOTYIeHHBIX
pe3yIbTaTOB

102

IIpuMeHeHnEe CUCTEM K PELLIEHUIO
MaTeMaTUYECKUX 3a]a4d U 3a1a4 U3
Pa3IMYHBIX 00NacTell HAYKH U peabHON
JKA3HU, HHTEPIPETALHNS ITOITYYEHHBIX
pE3yIBTaTOB

103

IIpumeHeHne HEpaBEHCTB K PEIICHUI0
MaTeMaTH4YeCcKUX 3aJad U 3a1a4 13

Pa3IMYHBIX 00JIACTEH HAYKU U PeaTbHOU
JKU3HH, HHTEPIIPETALMS OTyYEHHBIX
Pe3yIbTaTOB

104

Kontponsnas padota: "Cucremsl
paloOHANbHBIX, HPPAIIMOHAIBHBIX
MOKA3aTeNbHBIX U JIOTAPU(PMIUECKIX
ypaBHEHUI"

105

ParmonaneHble ypaBHEHHUS C TapaMeTpaMu

106

PannoHanbHble HEPaBEHCTBA C IapaMeTpaMu

107

Pa]_II/IOHaJ'ILHBIG CHUCTCMBI C IapaMCTpaMn

108

HppanuoHansHble ypaBHEHUS, HEPABEHCTBA C
rapameTpamMmu

109

I/IppaI_II/IOHaJ'IBHBIC CHUCTCMEI C IIapaMeTpaMu




IlokazatenbHbIC YpaBHCHUA, HCPABCHCTBA C

110 napameTpamu

111 ITokazaTenbHBIC CHCTEMBI C TTapaMETPaMH

112 Jlorapudmudeckre ypaBHEHHS, HEPABEHCTBA
¢ mapamMeTpamMu

113 JlorapupMudaeckne CHCTEMBI ¢ TTapaMeTPaMH

114 Tpuronomerpudeckrne ypaBHEHHS C
napaMeTpaMu

15 Tpuronomerpuieckrne HepaBEHCTBA C
napameTpamu
TpUroHOMETpHUYECKHE CHCTEMEI C

116 napameTpamu
[TocTpoenue u uccnegoBaHme
MaTeMaTHYeCKUX MOJIENeN peaTbHbBIX

117 CUTYallUH ¢ MOMOILbIO YPaBHEHUU C
napaMeTpaMu
ITocTpoenue u uccnenopanme
MaTeMaTHYeCKUX MOJIENeN peaTbHbBIX

118 CUTYaIUi ¢ TTIOMOIIBIO CHCTEM YPaBHEHUN C
napaMeTpaMu
Iloctpoenue u uccienoBanue
MaTeMaTHYECKHX MOJIEIel peallbHbIX

119 CUTYyalui ¢ NOMOIIBIO CUCTEM YPaBHEHHI C
napameTpamu

120 Kontponbnas pabota: "3anaun c

napaMerpamu”




IToBTOpeHue, 0000IICHHE, CHCTEMATH3AITHS

121 3HaHUi: "YpaBHEHUS"
2 IToBTOpeHwue, 0000IICHHE, CHCTEMATH3AITHS
1 3HaHUi: "YpaBHEHUS"
1 IToBTOpEHME, 0000IICHNE, CHCTEMATH3AIIHS
3 3HaHui: "YpaBHeHHus. CucTeMbl ypaBHEeHHN"
124 [ToBTOpenwue, 0000IIeHNEe, CHCTEMATH3AITHS
3HaHuil: "HepaBeHnctaa"
1 [ToBTOpenwue, 0000IIeHNEe, CHCTEMATH3AITH
5 3HaHuil: "HepaBeHnctaa"
IToBTOpeHue, 0000IICHNE, CUCTEMATH3ALIUS
126 3HaHuit: "Hepasenctra"
[ToBTOpEeHUe, 0000IICHNE, CUCTEMATU3ALIUS
127 3HaHuil: "IIponsBogHas u e€ npumeHeHue"
128 [ToBTOpeHue, 0600IICHNE, CHICTEMAaTH3aIHS
3Hanuit: "[IponsBoaHas u e€ npuMeHenune"
[ToBTOpeHue, 0000IIeHNE, CUCTEMATU3ALIUS
129 3HaHuil: "IIponsBogHas u e€ npumeHeHue"
[loBTOpenue, 06001IeHNE, CUCTEMAaTH3ALUS
130 3HaHu#: "UHTerpain u ero npuMeHeHue"
[ToBTOpeHue, 0000IIeHNE, CUCTEMATH3AIIHS
131 3HaHui: "OyHKMH"
132 [ToBTOpenwue, 06001IeHNE, CHCTEMATH3AIHS

3HaHui: "OyHKIIH"




[NoBTOpeHme, 0000IICHNE, CUCTEMATH3AIIHS
133 3HaHui: "OyHKMH" 1
134 Htorosas koHTponbHas paboTa 1 1
135 Hrororast KOHTpOJIbHAS paboTa 1 1
[ToBTOpEeHME, 0000IICHNE, CHCTEMATH3AIIHS
136 3HAHUMI 1
OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 136 10







YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
INPOLHECCA OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YYEHUKA

METOANYECKUE MATEPHUAJIbI U1l YYUTEJISA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH HHTEPHET






