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INOACHUTEJIBHASA 3AIINCKA

PaGouass mporpamma mo mpeaMmeTy «Asredpa W Hayalla MaTeMaTH4YeCKOrO aHaIu3a»
yray06n€HHoro ypoBHs aisi oOydatomuxcst 10 —11 kimaccoB cocTaBiieHa HA OCHOBE CIIEAYIOIIUX
HOPMATUBHBIX JOKYMEHTOB:

- @enepanpHoro 3akoHa oT 29 gekabps 2012 rom Ne 273 - ®3 «O6 obOpa3oBaHuU B
Poccutickoit ®enepanun» (cT.2, 11.9);

- @deaepanbHOrO0 TOCYAAPCTBEHHOrO O00pa30BaTENBHOIO CTaHAApTa CpPEAHEro OOIIero
oOpasoBanusi, yTB. npukazom MunoOpHayku Poccum ot 17.05.2012 Ne 413, penmakuus c
m3meHenusimu  Ne 732 or 12.08.2022, ¢ wu3menenusimu o1 27.12.2023 (Ilpuxas
Munnpocsemenus Nel028);

- DepnepanbHOl 00pa3oBaTENbHON MPOrpaMMbI CpeAHEro o0Iero obpa3oBaHus (IIPHKa3
Munuctepcrsa npocsenienus: Poccutickoit deneparuu ot 18.05.2023 Ne371, 3apeructpupoBan
12.07.2023 Ne74228) c¢ uzmenenusimu ot 01.02.2024 (mpuka3 MwunnprnocBemeHusNe62), ¢
u3MmeHnenusMu ot 19.03.2024 (npuka3 Munmnpocsemienust Nel71);

- @epepanbHOrO0 TMEpeyHs y4YEOHHKOB, PEKOMEHJIOBAHHBIX K  HCIOJb30BAaHUIO B
00pa30BaTeNbHbIX YUPEKACHUAX, pEATU3YIOUIMX Mporpammsl o0miero oOpa3oBaHUs U
MMEIOIINX TOCYAAPCTBEHHYIO aKKpeauTanuto, Ha 2024-2025 yueOHbIi ro;

- l'opoBoro kanengapuoro yueoHoro rpadguka MbOVY «'umnazus Ne®» na 2024-2025 yueOHbIi
rof;

- [Tonoxxenust o pabouux mporpaMMax y4eOHbIX IPEIMETOB, YU€OHBIX KypCOB (B TOM UHUCIIE
BHEYPOUHOI1 J1eATeNbHOCTH), yueOHbIX Moayseilt B MBOY «I'nmHuazust Ne8»;

- OcHoBHOI1 00pa3zoBarenbHoi mporpaMMbl COO MBOYVY «I'umHaszust Ne8».

Peammzanus nporpaMmaIl obecrieynBacT OBJIaAICHUEC KIHOYCBBIMH KOMIICTCHIUAMU,
COCTAaBJIAIOIMMHA OCHOBY IUId CaMOpa3BUTUA W HCEIIPEPBIBHOTO O6pa3OBaHI/I$I, OEJIOCTHOCTD
O6H_[eKy.TIBTypHOFO, JINYHOCTHOT'O 1 TTO3HABATCJIBHOI'O PA3BUTHA JIMYHOCTH o6yqa}om1/1xc;1.



IHHOACHUTEJIBHASA 3AIIMCKA

YueOHblii Kypc «Anredpa W Hayajla MaTEeMaTHYECKOTO aHAIM3a» SBISETCS OJHUM M3 Haubolee
3HaYMMBIX B TMpOTpaMMe CpEJHEro o0Imero o0pa3oBaHMs, TOCKONBKY, C OJHON CTOPOHBI, OH
obecrieurBaeT HHCTPYMEHTAIBHYIO 0a3y JIJIsl U3YYeHHs BCEX €CTECTBCHHO-HAYYHBIX KYPCOB, a ¢ APYron
CTOPOHEI, (DOPMHUPYET JTOTHIECKOE M a0CTPAaKTHOE MBINUICHHE O0yJaIONINXCsl Ha yPOBHE, HEOOXOAMMOM
JUTS. OCBOCHHS MH(POPMATUKH, OOLIIECTBO3HAHUS, HCTOPHH, CIIOBECHOCTH M JIPYTUX JUCIUILTUH. B pamkax
JAHHOTO Y4e0HOTO Kypca OOydYaroluecsl OBIAJICBAIOT YHUBEPCABLHBIM SI3bIKOM COBPEMEHHOW HAyKH,
KOTOpast JOpMYyIUPYET CBOU JIOCTHIKEHHSI B MATEMaTHIeCKO# (hopme.

VY4eOHblit Kypc aJreOphbl ¥ HaYall MAaTEMaTHIECKOT0 aHAITN3a 3aK/IaJbIBACT OCHOBY JUTS YCIICIITHOTO
OBIIQJICHUSI 3aKOHAMH (PH3WKH, XUMHHU, OHOJIOTMH, TIOHMMAHUS OCHOBHBIX TEHICHIMA pPa3BUTHS
OKOHOMHUKH W OOIIECTBEHHOW >KW3HH, IO3BOJSICT OPHUCHTUPOBATHCS B COBPEMEHHBIX IHU(POBBIX U
KOMITBIOTEPHBIX TEXHOJIOTHSX, YBEPCHHO HCIOJIb30BaTh HMX JUIS JallbHEWIIero oOpa3oBaHUsS U B
MOBCEJIHEBHOW JKM3HHM. B TO e BpeMs oBnajgeHWe aOCTPAaKTHBIMM W JIOTHYECKH CTPOTUMH
KOHCTPYKIMSIMH anreOpbl ¥ MaTEMAaTUYeCKOTO aHANM3a pPa3BHBAET YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
00OCHOBBIBAaTh HCTHHHOCTh, JOKA3bIBaTh YTBEPXKICHUS C TMOMOINBIO WHAYKIUM U PACCYXIATh
JIEAYKTUBHO, UCTIONB30BaTh 0000IIEHNE W KOHKPETH3AINIO, a0CTparupoBaHne M aHaJIOTHIO, (popMupyeT
KpPEaTUBHOE M KPUTHYECKOE MBIIIICHHE.

B xoje n3yueHus yueOHOTO Kypca «Anredpa 1 Havana MaTeMaTHYeCKOTro aHaIN3ay 00yJaroIuecs
MOJYYal0T HOBBIN OTIBIT PEIICHUS MPUKIAIHBIX 337124, CAMOCTOSTEIBHOTO TOCTPOCHUSI MATEMATHUECKUX
MoJieNiell peanbHBIX CHUTYyalluii, WHTEePNPETAlH MOJIYYCHHBIX PEHICHUH, 3HAKOMSTCS C MNPHUMEPaMHU
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJIC, HAYKE M UCKYCCTBE, C BHIAAIONIIMUCST MATEMATHICCKUMU
OTKPBITUSIMH U X aBTOPAMH.

Y4eOHbIif Kypc 001a1aeT 3HAUUTEIbHBIM BOCIIMTATEIbHBIM MOTEHIAIOM, KOTOPBIA peaan3yercs
Kak depe3 y4eOHBIH MaTepHai, CIOCOOCTBYIOUIMA (OPMUPOBAHHMIO HAYYHOTO MHPOBO33PEHHS, TaK H
yepe3 CrenuuKy y4eOHOH NesTeNbHOCTH, TpeOyIoIel MpoaoKUTENILHOW KOHIEHTPAUH BHUMAHUS,
CaMOCTOATCIIBHOCTHU, AKKYPATHOCTU U OTBETCTBECHHOCTHU 3a HOJ'Iy‘-IeHHbeI pe3yIbTAaT.

B ocHoBe wmerommkum oOy4deHuss anreOpe HW HavajgaM MaTEMaTHYECKOr'O aHallu3a JIeKHT
JIeSITeIbHOCTHBIN PUHIIAT 00yUCHHSI.

B crpykrype yueOHOro Kypca «Anrebpa W Hayala MaTeMaTHYeCKOTO aHAlIn3a» BbIJICICHBI
CIIEIYIOIINE COJIEPKATEINbHO-METOInYecKre THHUN: «YUnciaa M BeUUCIeHH », «DYHKIUH U TpaduKuy,
«YpaBHeHUsT W HepaBeHcTBay», «Hadama maTtemaTwueckoro ananmsa», «MHOXecTBa W JIOTHKa». Bce
OCHOBHBIC COACPKATCIIbHO-MECTOANYCCKUEC JIMHUN H3YYAlOTCAd Ha IMPOTSHKCHHUU JBYX JICT o6y11eH1/15{ Ha
YpOBHE CpefHero o0mero oOpa3oBaHusi, ECTECTBEHHO JIOTIONHSS APYT JAPyra W MOCTENIEHHO HACBIIIAsCh
HOBBIMH TeMaMH W pazaenamu. JlaHHBIH y4eOHBIH Kypc SIBJISIETCS WHTETPATHBHBIM, ITOCKOJBKY
O6’beZII/IH$IeT B ceGe COACPKAHUE HECKOJIBKMX MAaTreMaTU4YCCKUX JUCHUILUINH, TaKHX KakK anrera,
TPUTOHOMETPHA, MaTeMaTHIeCKHi aHaJIn3, TCOpUsI MHOXKECTB, MAaTCMAaTHYCCKaA JIOTUKAa U IOpPYyTruec. Ilo
Mepe TOTrO Kak oOydaroliuecsl OBIIAJIeBalOT BCE Ooiee MHUPOKMM MATEMaTHYECKHM arlapaToM, Y HUX
MOCIIeIOBAaTeNIFHO (OPMHUPYETCST W COBEPIICHCTBYETCS YMEHHE CTPOHWTh MAaTEeMAaTHUYECKYI0 MOJEb
peabHOM CUTyalluy, MPUMEHATh 3HAHUS, MOJlydeHHbIe TPYU M3yYeHUH y4eOHOro Kypca, IJisl pelIeHus
CaMOCTOSITETTbHO cHOPMYITHPOBAHHON MaTEeMAaTUIECKON 3a/1a4H, a 3aTEM UHTEPIPETUPOBATH CBOHW OTBET.

ConepxarenbHO-MeTOIMYeCKass JMHHUA «Yucna W BBIMHCICHUS» 3aBepliacT (OpMHPOBAHHE
HaBBIKOB MCIIOJIb30BaHMA JEHCTBUTENBHBIX YUCEN, KOTOpOe OBIJI0 HAYaTO Ha YPOBHE OCHOBHOT'O OOIIETO
oOpa3oBanus. Ha ypoBHe cpenHero obmiero oOpa3oBanus oco00e BHUMaHHUE ylensieTcs (OpMUPOBAHUIO
HaBBIKOB PAllMOHAJILHBIX BBIYMCICHUH, BKIIIOYAIOMINX B ce0sl MCIOJIb30BaHUE PA3IUYHBIX (OPM 3alucCH
yHucia, YMEHHE JeNaTh IMPUKUIKY, BBIIOIHATH MPHOMMKEHHBIC BBIYMCICHHS, OLCHUBATh YHCIOBBIC
BBIpOKEHHS, pPadOTaTh € MaTeMaTHYECKMMU KOHCTaHTaMH. 3HAKOMBbIE OOYYaloUIMMCS MHOXKECTBa
HATypalbHBIX, LENBbIX, palUOHAIBHBIX M JCHCTBUTEIBHBIX YHCEN JOMOJHSIIOTCS MHOKECTBOM
KOMIUIEKCHBIX 4Hcel. B  KaXIOM U3 JTUX MHOXECTB pPacCMAaTPHBAIOTCS CBONCTBEHHBIE €My
cnenn(uUecKue 3a1aul ¥ ONepaluu: AeJICHUE HAIleJI0, ONIEPUPOBAHIE OCTATKaMH Ha MHOXKECTBE LEIBIX



yrcen, 0coOble CBOMCTBA palMOHAJIBHBIX M WPPALMOHANBHBIX YHUCEd, apupMETHUYECKUE OIepaluu, a
TaK)Ke HW3BJICUCHHE KOPHsS HATYypalbHOW CTENEHHM Ha MHOXKECTBE KOMIUIEKCHBIX uuceld. biaromaps
MOCJIEe0BAaTEIFHOMY PAaCUIMPEHUIO Kpyra HMCHOJb3YEeMBIX YUCEN M 3HAKOMCTBY C BO3MOXKHOCTSIMH HX
NPUMEHEHUS ISl pellieHHs Pa3uuHbIX 3a/1a4 (OpMHUpyeTCs MPeACTaBICHUE O €INHCTBE MaTEMaTHKH KaK
Haykd M e€ pONM B TMOCTPOCHWH MOJENEH peaqbHOro MHpa, IUPOKO HCIONB3YIOTCS 0000IIeCHHE |
KOHKpPETHU3aIIHS.

Jluaust «YpaBHEHUSI U HEPABEHCTBA» pealiu3yeTcsl Ha MPOTSDKEHUHM BCETO OOYyYeHUs! Ha YpOBHE
cpenHero o0Iero oOpa3oBaHus, MOCKOIbKY B KaXJoM paszzene IIporpaMMsl mpeaycMOTpeHO pelieHue
COOTBETCTBYIOIIMX 331a4. B pesynbrare oOydarommecs: OBIaACBAIOT PAa3TUUYHBIMI METONAMH PELICHUS
palMOHANbHBIX, WPPAllMOHATBHBIX, TOKAa3aTeJbHBIX, JOTAPUPMHUYECKHX M TPUTOHOMETPHUECKHX
YpaBHEHUH, HEpaBEHCTB M CHCTEM, a TakXKe 3afad, CoAepKamux mnapamerpsl. l[lonydeHHble ymeHUs
IIMPOKO HCHONB3YIOTCSI TPU HMCCIEAOBAaHMM (YHKUIUH C TMOMOIIBIO TPOMU3BOAHOW, NPH PEUICHUH
NPUKJIaIHBIX 3a7a4d U 3a7ad Ha HaxOXJIeHHe HauOOIbIINX ¥ HAUMEHBINIUX 3HaueHud (yHkuuu. JlanHas
coJepKaTeNibHas JIMHUS BKJIIOYaeT B ceOsi Tarke (DOpPMUPOBAHWME YMEHHH BBITIONHATH PACUYETHI IO
¢dopmynam, nmpeoOpa3zoBaHus pallMOHATLHBIX, UPPAMOHATBHBIX U TPUTOHOMETPHUYECKUX BBIPAXKCHUH, a
TaKkXe BBIPOKEHHH, COAEp)KAIIUX CTENeHH W Jiorapudmel. brnaromapss u3ydeHuio anreOpanydecKoro
Marepuaiga IPOUCXOJAUT JAajbHEWIIee pa3BUTHE AITOPHUTMHUYECKOIO W aOCTPaKTHOTO MBIIUICHUS
oOyyaromuxcs, GOPMHUPYIOTCS HaBBIKH JIEAYKTHBHBIX PACCYXIEHHI, padOTHI ¢ CHMBOJIBHBIMU (hOpMaMH,
IpE/ICTaBIEHHs 3aKOHOMEPHOCTEH U 3aBUCUMOCTEH B BU/I€ paBEHCTB U HEPAaBEHCTB. AnreOpa mpeanaraet
3¢ deKTUBHBIC MHCTPYMEHTBI Ui PEIICHHS NMPAKTHISCKHX U €CTeCTBEHHO-HAYYHBIX 3a]ad, HarisIHO
JIEMOHCTPHPYET CBOM BO3MOYKHOCTH KaK SI3bIKa HAYKH.

CopneprkaTenbHO-MeToANYecKast THHUS «DYHKIMN ¥ rpaMKm» TECHO MEperuieTaeTcs ¢ ApyruMu
JUHUSIMH y9e0HOTO Kypca, MOCKOIBKY B KAaKOM-TO CMBICIE 3a1aéT MOCJIEIOBATEIBHOCTh H3YUCHHS
Mmarepuana. l3ydyeHHe CTENEHHOH, II0Ka3aTeNbHOW, JIOTApHOMHUUYECKOH W TPHUTOHOMETPUYECKUX
(GyHKIMH, X CBOMCTB M rpaduKOB, MCIOIb30BaHNE (DYHKIMH ISl PEICHHs 33/1a4 U3 JAPYTUX Y4eOHBIX
HPEMETOB M PEAIbHOM JKU3HH TECHO CBS3aHO KaK C MAaTEeMAaTHYECKUM aHAIN30M, TaK U C PELICHHEM
ypaBHEHHH M HepaBeHCTB. [Ipu 3TOM GobIIOE BHUMaHHE yIenseTcsi (POPMUPOBAHHIO YMEHHS BBIPAXKATh
GopMyIaMH 3aBUCHMOCTH MEXIy pPa3IMYHBIMU BEIWYMHAMH, HCCIEAOBATH IOJYYEHHbIE (YHKIHH,
cTpouth X Trpaduku. Matepuan 3TOH coIep)KaTENbHOW JIMHUM HAleleH Ha pa3BUTHE YMEHUH W
HaBBIKOB, ITO3BOJIIOIIMX BBIPAKaTh 3aBUCHUMOCTH MEXIy BEIMYMHAMH B pa3Id4HON (opme:
AQHAIMTHYECKOH, Tpadudeckoii u cioBecHOU. Ero n3ydeHue cnocoOCTBYEeT pa3BUTHIO aJrOPHUTMHYIECKOTO
MBIIIUIEHHS, CIOCOOHOCTH K 0000IIEHHIO 1 KOHKPETU3ALNH, HCIIOIb30BAHUIO aHAJIOTHIA.

ConepxarenpHass JnuHUs «Hagama mareMaTHM4YecKOro aHajiu3a» IO03BOJSIET CYILECTBEHHO
PaCHIMPUTH KPYT KaK MAaTEMaTUYECKHX, TaK ¥ MPUKIJIAIHBIX 331a4, JOCTYIHBIX 00yJaomuMcs, TaK KaK y
HUX TOSIBJISETCSI BO3MOXHOCTb CTPOUTH I'pPadMKH CIOXKHBIX (PYHKIMH, ONpeAeniTs MX HauOoJbIINE U
HaMMEHbBIINE 3HAYCHMS, BBIYUCIIAT TUIOIAAN GUTYp U OOBEMBI Tell, HAXOAUTh CKOPOCTH U YCKOPEHUS
nporeccoB. JlaHHas coaep)kaTenbHas JIMHUS OTKPBIBAET HOBBIE BO3MOXKHOCTH —IOCTPOEHUS
MaTeMaTHYEeCKUX MOJeJiell pealibHbIX CUTyalluid, IO03BOJIIET HAaXOOUTh HAaWIydlllee peHIeHUE B
NPUKJIaIHBIX, B TOM YHMCIIE COLHAJIbHO-SKOHOMHYECKHX, 3aJadax. 3HAKOMCTBO C OCHOBaMH
MaTeMaTHYeCKOr0 aHaln3a CHOCOOCTBYET pAa3BUTHIO aOCTPAaKTHOTO, (OPMaIbHO-TOTHUECKOTO U
KpPEaTHBHOTO MBINUICHUSI, (OPMUPOBAHHUIO YMEHHUH paclio3HaBaTh MPOSBICHUS 3aKOHOB MAaTEMAaTHKU B
Hayke, TeXHHKe U UcKyccTBe. OOydaronyecs: y3HaloT O BBIJAIONIMXCS Pe3yNbTaTax, MOJyYeHHbIX B X0JIC
Pa3BUTHSI MaTEMATHKU KaK HAYKH, U 00 UX aBTOpaX.

ConeprkaTenbHO-MeTOANYECKast JUHUS «MHOXecTBa M JIOTMKa» BKIIOYAeT B ceOsS 3JIEMEHTHI
TEOPUH MHOKECTB W MaTeMaTHYeCKOH JIOTMKH. TeOopeTHKO-MHOXKECTBEHHBIC IPEIICTAaBICHHUS
MPOHM3BIBAIOT BECh KYpC HIKOJHHOH MaTeMaTHKH M TpeiaraloT Haubollee YHUBEPCAIBHBINA S3BIK,
00BEANHSIONINI BCE Pa3Aeibl MATEMAaTHKU U e TMPIIOKEHHH, OHU CBSI3BIBAIOT Pa3HBIC MaTEMAaTHYECKHE
JVMCHUIUIMHBI ¥ UX NPWIOKEHHUS B efuHoe nenoe. [103ToMy BaXXHO aTh BO3MOXKHOCTH OOydaromeMycs
HOHMMATh TEOPETHKO-MHOKECTBECHHBIH S3BIK COBPEMEHHONH MAaTeMaTHKH W HCHOJIB30BAaTh €ro IS
BBIPQXXEHHS CBOMX MbIcIeH. [IpyruM BaXHBIM NPH3HAKOM MAaTEeMaTHKH KaK HAyKd CIeIyeT HMpPU3HATh



CBOMCTBEHHYIO €l CTPOTOCTh OOOCHOBAaHHWI M CIICJIOBAaHUE OMPEACIEHHBIM IPaBIJIaM MOCTPOCHUS
JIOKQ3aTeNIbCTB. 3HAKOMCTBO C D3JEMCHTAMHU MAaTEMAaTUYECKOW JIOTMKH CIIOCOOCTBYET Pa3BUTHUIO
JIOTUYECKOTO MBIIUICHUST OOYyYarolIMXCs, TO3BOJSET MM CTPOUTh CBOM PACCYXKJCHHS Ha OCHOBC
JIOTUYECKHX MPaBWII, POPMUPYET HABBIKU KPUTUICCKOTO MBIIIUICHUSI.

B yueOHOM kypce «AireOpa W Hayalla MaTeMaTHYEeCKOTO aHaln3a» MPUCYTCTBYIOT OCHOBBI
MaTEeMaTHYECKOTO MOJICIMPOBAHUs, KOTOphIC IPU3BAHBI CIIOCOOCTBOBATH (DOPMUPOBAHUIO HABBIKOB
MOCTPOCHUS MOJIENIeH PeabHBIX CUTYAIlUd, UCCIEAOBAHUS 3TUX MOJICIIEH C TIOMOIIBIO anmnapaTa anreopbl
U MaTeMaTU4eCKOrO aHajn3a, UHTEPIIPETALMU MOIYYCHHBIX PE3yJIbTaToOB. Takue 3alaHusl BIUICTCHBI B
KOKIBIA U3 Pa3/iejoB MPOrpaMMBbl, MOCKOJIbKY BECh MaTepHal y4eOHOro Kypca IMIMPOKO HCIONB3YETCs
JUISL PElICHMs] TPUKIAAHBIX 3aaad. [Ipu perieHnn pealibHbIX MPaKTHUYSCKUX 337a4 O00ydaroImecs
pa3BUBalOT HAOJIIOAATEIBHOCTh, YMECHUE HAXOIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCsl, UCIIOIH30BATh
aHaJIOTHI0, 0000IaTh W KOHKPETH3WPOBAaTh mpobieMy. JlesarenbHOCTh MO (DOPMHUPOBAHUIO HABBIKOB
pellIeHus TPUKIIAIHBIX 3a/1a4 OPraHUu3yeTCs B MPOLIECCe U3YyUSHHsI BCEX TEM YYeOHOTO Kypca «Ajredpa u
Hayaja MaTeMaTHYeCKOro aHaIu3ay.

Ha u3ydyenue ydueOHOTo Kypca «Anredpa ¥ Hadajla MaTeMaTHYECKOTO aHaM3a» OTBOAUTCS 272
yaca: B 10 kimacce — 136 yacoB (4 4yaca B Hezenio), B 11 kinacce — 136 yacoB (4 yaca B HEIEIO).



COJEP)KAHUE OBYYEHUSA
10 KJIACC

Yucaa 1 BbIYMCTCHUS

Pammonansubie  gnciaa. OOBIKHOBEHHBIE W ECATHYHBIC IPOOH, TIPOIEHTHI, OCCKOHEYHBIC
nepuognueckue Apobu. [lpumenenume npobel M MPOLEHTOB I PEUICHUS NPUKIAAHBIX 3a7ad W3
Pa3IMYHBIX OTpACiied 3HAHUW U pEeaIbHOW KU3HU.

[eiicTBuTenbHble uncna. PannonanpHble M UppallMOHANBHBIC YUcia. ApUPMETHIECKUE OTepaluu
C JIeHCTBUTEIBHBIMU YHCIaMHU. MOJIyib JCHCTBUTENBHOTO 4YHCIAa U €ro cBoiictBa. [IpubmmxéHHble
BBIUMCIICHHUS, TIpaBUjIa OKPYIJIEHU, IPUKUAKA U OLIEHKA pe3yJIbTaTa BEIUMCICHUH.

Crenens ¢ nensiM nokaszareneM. bunom Hetotona. Mcnonp3oBanue noaxonsmed GopMsl 3amicu
JIeHCTBUTEIBHBIX YMCEN TS pEIIeHUs IPaKTUYeCKUX 3ajlay U NMPeICTaBICHNs JaHHbIX.

ApudmeTrrueckuii KOpeHb HATYPAILHOW CTETIEHH U €T0 CBOMCTBA.

CreneHs ¢ palloOHaJIbHBIM MTOKa3aTesleM U €€ CBOMCTBA, CTENEHb C e CTBUTENBHBIM ITOKa3aTEIeM.

Jlorapudm umcna. CporicTa jorapudma. JlecATHUHBIC U HATYpaIbHbBIC JIOTAPU(PMBEIL.

CuHyc, KOCHHYC, TAHTEHC, KOTaHI€HC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC U
apKTaHT€HC YUCIIOBOTO apryMEeHTa.

YpaBHeHNs M HEPABEHCTBA

ToxknmecTBa W TOXKIECTBEHHBIE MpeoOpa3oBaHusl. Y paBHEHHE, KOPEHb ypaBHEHUS. PaBHOCHIIBHEIC
ypaBHEHUS U ypaBHEHUA-cleACcTBUsI. HepaBeHCTBO, pellieHe HepaBeHCTBa.

OCHOBHBIE METOJBl PEHICHUS LENBIX W JPOOHO-PAllMOHANBHBIX YPaBHEHHMH W HEPAaBEHCTB.
MHorowieHsl OT OJIHOM NEepeMEHHOU. [[eeHre MHOrouJieHa Ha MHOTOWIEH ¢ ocTaTtkoM. Teopema besy.
MHorousieHs ¢ nenbivMu kodhdunrentamu. Teopema Buera.

[MpeoOpa3oBaHMs YHUCIOBBIX BBIPAKEHHMN, COIEPIKAIIUX CTEIICHH U KOPHHU.

Upparmmonanpabie ypaBHeHNs1. OCHOBHBIE METOIBI PEIIEHIS HPPAIMOHATBHBIX YPAaBHEHHUI.

[loxazatenbHbie ypaBHEeHUS. OCHOBHBIE METO/BI PEIICHUS TIOKA3aTeIbHBIX YPaBHEHUH.

[IpeoOpazoBanue BRIpaXKEHHIA, COJEPKAIUX JTIOTaPU(MBL.

Jlorapudmuyeckue ypaBHeHus1. OCHOBHBIE METO/IbI PEIICHHS JOrapu(hMUIECKIX YPaBHEHHN.

OcHoBHbIE TpUroHOMeTpUYeckne Gpopmynsl. [IpeoObpazoBaHre TPUTOHOMETPHUECKUX BBIPAKESHUH.
Pemenne TpuroHOMETpUYECKUX YPaBHEHUH.

Pemwienne cucrem JMHEMHBIX ~ypaBHeHM. MaTpula CUCTEMBl JIMHEWHBIX YpaBHEHUI.
Onpenenurens MaTpUIBl 2X2, €ro reOMEeTPUUYECKUN CMBICT W CBOWCTBA, BHIUMCIICHHWE €r0 3HAYCHUS,
MIPUMEHEHHUE OTIPENEIUTENS ISl PEeIISHHUs] CUCTEMBI INHEWHBIX YpaBHEHUH. Perienne mpuKIaaHbIX 3a1a4
C TTOMOUIBIO CUCTEMBI JIMHEWHBIX YpaBHEHUH. VccienoBanne MOCTPOEHHON MOJIENN ¢ TIOMOILBIO MaTpHI]
U OTIpeIEeINTENEH.

IlocTpoeHne MareMaTHUECKHX MOJENEH pealbHOW CHUTyallud C TIOMOLIbI0 YpaBHEHUH U
HepaBeHCTB. [IpuMeHeHne ypaBHEHHMH M HEPAaBEHCTB K PEIICHUI0 MaTEMAaTHYECKUX 3a1ad WM 3a7ad U3
PasIn4HBIX 00JacTeil HAYKH U peaibHOM KU3HH.

DOyHKIUH ¥ TPpaduKH

OyHKIMs, cnocoObl 3aaanus QyHKIuH. B3anmHo oOpatHble QyHKiuu. Kommosuuumsi GyHKIUIH.
I'padux Gynxum. DnemeHTapHbIe Tpeodpa3zoBaHus rpaduKoB (yHKIUH.

Obnacte ompeneneHuss W MHOXecTBO 3HaueHMH ¢yHkumu. Hymum ¢ynkuoun. [Ipomexytkn
3HaKomocTosiHcTBa. YérHhle W Heu€tHble QyHkumu. [lepuonuueckme ¢ynkumu. [Ipomexytku
MOHOTOHHOCTH (pyHKIMU. MakCUMyMbl 1 MUHUMYMBI QyHKIMH. Hanbosnpiiee n HauMeHblee 3HaYCHUS
(GYHKIMH Ha TIPOMEXKYTKE.

Jluneiinas, kBagpathyHas W ApOOHO-TMHEWHas QYHKUMH. ODJEeMEHTApHOE WCCIIEJIOBaHNE U
MOCTPOCHHUE MX TPaPUKOB.

CrenenHast QyHKIMS C HATYPaJbHBIM M LIEJbIM T0Ka3aTeiaeM. Eé cBoiicTBa u rpaduk. CBolicTBa U
rpaduK KOpHsI N-0ii cTeneHr Kak (yHKIIMU OOpaTHOM CTENICHH C HATYPaJTbHBIM MTOKA3aTeNeM.



[lokazarenbHass W Jnorapudmuyeckas (yHKUUM, HX cBoiictBa M rpaduku. Mcnoiabp3zoBaHue
rpa¢uKoB (GYHKIUH TS PELIeHUs] YpaBHEHHH.

Tpuronomerpuueckass OKpPY>KHOCTb, OTpeEleNieHHEe TPUTOHOMETPHUYECKUX (QYHKIHMHA YHCIOBOTO
apryMeHra.

OyHKIMOHATBHBIE 3aBUCUMOCTH B peajbHBIX IMpoleccax W sBICHHAX. |'paduku peambHBIX
3aBUCUMOCTEH.

Havyana maTemaTH4eckoro aHainza

[TocnemoBaTEILHOCTH, CIOCOOBI 3aJaHUs  IOCIEA0BATEILHOCTEH. MeTon MaTeMaTHYECKOM
UHAYKUMH. MOHOTOHHBIE M  OrpaHUYEHHBIE IIOCIEAOBAaTENbHOCTH. VcTopus  BO3HHKHOBEHUS
MaTeMaTHYEeCKOT0 aHA/IM3a KaK aHainn3a 0ECKOHEYHO MaJbIX.

Apudmernueckas ¥ TeoMeTpHUUecKas Mporpeccud. beckoHewyHo yOBIBaIOIIas reoMeTpHUYecKast
nporpeccus. CyMMa OCCKOHEUHO YOBIBAIONICH TIeOMETpPUUYECKOW mporpeccuu. JIuHelHBIH U
SKCIIOHEHIMAIBHBIN pocT. Hucno e. dopmyna ClIOXKHBIX IMPOLEHTOB. Mcnonb30BaHue mporpeccuu Juis
pelIeHus pealbHbIX 3aJa4 IPUKIAJHOTO XapaKkTepa.

HenpepbiBHbIE QYHKIMM M HX CBOWCTBA. TOYKM pa3pbiBa. ACHMIITOTHI TpadUKOB (YHKIIUI.
CpoiictBa (YHKUMH HENpEepBIBHBIX Ha OTpe3ke. MeToJ HWHTEpBaJOB Uil PEUICHUS HEPaBEHCTB.
[TpumeHeHue CBOMCTB HEMIPEPHIBHBIX QYHKIUH TS PEHICHUS 3aa4.

[epBas u BTOpas npou3BoAHbIe QyHKIMHA. OnpeaeneHre, TeOMETPUIECKUN U (PU3NIECKUI CMBICIT
MPOU3BOAHON. Y paBHEHHE KacaTeIbHOU K rpaduKy (yHKIIHU.

[MpousBoaHbIe 3MeMEHTapHBIX (QYHKUUA. [Ipon3BomHas CyMMbI, MpPOHM3BEICHHS, YacTHOTO H
KOMTIO3UIMH (HYHKITHH.

MHoskecTBa U JTOTHKA

MHoOXecTBO, oOnepalMy HaJl MHOXECTBAaMU M HUX cBoicTBa. Jluarpammel Oiinepa—BenHa.
IIpuMeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara Jjsl ONUCaHHWs PEabHBIX IPOLECCOB U SIBICHUM,
NP peLIeHUH 337a4 U3 APYTuX YIeOHbIX IPEAMETOB.

OmnpenesneHue, TeopeMa, CBOICTBO MaTeMaTHYECKOIo OOBEKTa, CIEICTBHE, [10Ka3aTelbCTBO,
PaBHOCHJIBHBIE YPABHEHUS.

11 KJIACC

Yncaa 1 BBIYMCTCHUS

Hatypanbnbie u nensie uncina. [IpuMeHeHrne NpU3HAKOB NEIMMOCTH LENBIX YHCEN, HanOOIbIINIA
obmwmit nenurens (manee — HOJI) u naumenspmee obmiee kpatHoe (nanee — HOK), ocraTtkoB mo momyito,
anroputMa EBkana Ui perieHus 3a1a4 B LEbIX YHCIiax.

KommnekcHele uncna. AnreOpanyeckass 1 TPUTOHOMETpUUECKass (OPMBI 3alHCH KOMILIEKCHOTO
yrcna. ApupMeTHIecKue ornepanni ¢ KOMIUIEKCHBIMHU YnciaMu. M300pakeHne KOMIUIEKCHBIX YMcell Ha
KoopAWHATHOW TutockocTH. Popmyna Myaspa. KopHu N-oif cTemeHM M3 KOMIUIEKCHOIO YHCIA.
[IpuMeHeHne KOMIUIEKCHBIX YHCEJT IS peIieHNs] (PU3NUECKUX U TEOMETPHUYECKHX 3a1au.

YpaBHeHNs 1 HEPABEHCTBA

CuctemMa M COBOKYIIHOCTh YPaBHEHHH W HEPAaBEHCTB. PaBHOCWIIBHBIE CHUCTEMBI U CHCTEMBI-
cienctBus. PaBHOCMIIbHBIE HEPABEHCTBA.

OT100p KOpHEH TPUTOHOMETPHUYECKUX YPABHEHHUH C IOMOIIBIO TPUTOHOMETPUYECKON OKPY>KHOCTH.
Pemenne TpUroHOMETpUYECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHHS IOKA3aTENbHBIX U JIOTapU(PMUUECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI pEIICHHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOZIBI PELICHUS CHUCTEM U COBOKYIHOCTEH pallMOHAIBHBIX, HPPALUOHAIBHBIX,
MOKA3aTEIbHBIX U JTOTapU(PMUYECKIX YPaBHEHHH.

YpaBHEHUs1, HEPABEHCTBA U CUCTEMBI C IIapaMeTpaMH.

[IpuMeHeHne ypaBHEHHH, CUCTEM M HEPABEHCTB K PEIICHUI0 MAaTeMAaTHYECKUX 3a7iad U 3a1ad U3
pasIn4HbIX 00JacTeil HayKU U peasibHOM XU3HU, HHTEPIIPETallls IOIy4YEHHbIX Pe3yIbTaToB.



DOyHKIUM U TPpaduKH

I'padux xommnozuumn QyHKOuA. ['eomeTpuueckne o0pa3bl ypaBHEHMH UM HEPAaBEHCTB Ha
KOOPJAMHATHON MIIOCKOCTH.

Tpuronomerpuueckue GyHKLIUHN, UX CBOUCTBA U TPpadUKH.

I'paduueckre MeTOABI pelIeHNs ypaBHEHHI U HepaBeHCTB. | padudeckue MeToabl pemeHns 3a1ad
C IapaMeTpaMH.

Hcnonp3oBanue rpagukoB (HyHKIUH AT MCCIEJOBAaHHUSA MPOLECCOB M 3aBHCUMOCTEH, KOTOpHIC
BO3HMKAIOT NP PEIICHHUH 33/1a4 U3 APYTHX YUSOHBIX IPEAMETOB U PeaIbHOM KHU3HU.

Havyana maTemaTu4eckoro anaiansa

[IpumeHeHne MPOU3BOJHONH K HCCICNOBAHUIO (DYHKIMH Ha MOHOTOHHOCTH M 3KCTPEMYMBI.
Haxoxnenne HanOobIIero 1 HAMMEHBILETO 3HAYCHUH HEeNPEPbIBHON (QYHKIIMK Ha OTPE3Ke.

IIpumeHeHue Mpon3BOAHOMN ISl HAX0XKISHHU HAWIyYLIero peleHusl B MPUKIaAHbIX 3aJavax, Uil
OIIpe/ieIeHHsl CKOPOCTH U YCKOPEHHs Ipoliecca, 3alaHHOro (hopMyIioi uiau rpaduxom.

[TepBo0oOpa3Hasi, OCHOBHOE CBOMCTBO MepBO0Opa3HbIX. [lepBo0Opa3Hble deMeHTapHBIX (QYHKIUH.
[TpaBuia Hax0XAEHUs IEPBOOOPA3HBIX.

WHurerpan. I'eomeTpudeckuil CMbICI HHTErpana. BeluMciieHHE ONpenenéHHOro HMHTErpajla Io
¢dopmyine HeroToHa-JIeiiOnua.

[TpumeHeHue HHTETpaNa A1 HAXOXKISHHS TUIOIAACH MIIOCKUX (GUTYp U 00BEMOB T€OMETPUICCKUX
TeJ.

[Mpumepsl  pemeHnid  aUQQepeHInaIbHBIX  ypaBHEHHHA. MaremMaTtndeckoe MOACIHpPOBaHHE
peabHBIX IPOLIECCOB C MOMOLIBI0 MU depeHINANbHBIX YPABHEHHH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA YUYEBHOI'O KYPCA «AJITEBPA U HAYAJIA
MATEMATHYECKOI'O AHAJIU3A» (YIJIYBJIEHHBIM YPOBEHb) HA YPOBHE CPEJHEI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKOW TO3MIIMU O0YYarolerocss Kak aKTUBHOTO WM OTBETCTBCHHOT'O
YJIcHA POCCUICKOr0 OOINECTBa, TNPEACTABICHHE O MATEMAaTHMYECKUX OCHOBaxX (HYHKIMOHUPOBAHUS
pa3MYHBIX CTPYKTYp, SBICHHIA, MPOILEAYP TPakIaHCKOTrOo oO0IiecTBa (BBIOOPHI, OMPOCHI U JPYToe),
YMCHHE B3aUMOJICHCTBOBATh C COIMAJLHBIMA HMHCTUTYTAMH B COOTBETCTBHHM C HMX (DYHKIUAMU U
Ha3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMSA:

c(OPMHUPOBAHHOCTh POCCUHCKOW TIpa)KIaHCKOW HIACHTUYHOCTH, YBKEHUS K MPOIUIOMY H
HACTOAILIEMY POCCUICKOW MaTE€MaTUKH, LEHHOCTHOE OTHOUIEHHWE K JOCTHKEHUSM pPOCCHMCKHX
MaTeMaTUKOB M POCCUICKOW MaTeMaTUYECKOW IIKOJIBI, MCIOJIb30BAHUE 3TUX JOCTHKEHUH B JIPYTHX
HayKaxX, TeXHOJIOTHSX, Chepax SKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HAaHUE JYXOBHBIX IICHHOCTEH POCCHICKOTO Hapoja, C(HOPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHUSA, dTUYECKOTO TOBEICHUS, CBSI3aHHOTO C MPAKTHYCCKUM IMPUMEHEHHEM JIOCTIKCHUN HAYKH H
JICATEIIbHOCTBIO YUEHOT0, 0CO3HAHUE JIMYHOTO BKJIAJIa B IIOCTPOCHHUE YCTOMUUBOTO Oy TyIIETO;

4) 3CTeTUYeCKOro0 BOCITUTAHMS

3CTETUYECKOE OTHOILIEHUE K MHpPY, BKIIOYAas 3ICTETUKY MAaTEMaTUYECKUX 3aKOHOMEPHOCTEW,
00BEKTOB, 3a/1a4, PEIICHUN, PacCyKIEHNH, BOCTIPUUMYNBOCTh K MaTEMAaTUYECKUM aCHEKTaM Pa3IMIHbIX
BHJIOB UCKYCCTBA;

5) ¢pusuveckoro BOCHUTAHUS:

c(hOpMHUPOBaHHOCTh YMEHHS TPUMEHATh MaTeMaTHYeCKHe 3HAaHHUS B HMHTEpecax 3JI0pOBOTO U
Oe3omacHoro oOpa3a JXW3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3IIOPOBBIO (3I0pOBOE NHTAaHUE,
cOaTaHCHPOBAHHBIN PEKUM 3aHATUH W OTHbIXa, PEryispHas (QU3N4ecKas aKTUBHOCTH), (U3NYECKOE
COBEPILEHCTBOBAHUE MIPU 3aHATUSAX CHOPTUBHO-03/I0POBUTEIBHOMN 1E€ATETBHOCTbIO;

6) TPY10BOI0 BOCIIMTAHMSA:

TOTOBHOCTh K TpPYAY, OCO3HAHWE IIEHHOCTH TPYAOIIOOWS, WHTEpeC K Pa3INYHBIM cdepaMm
po(heCcCHOHANBHON NEATENBHOCTH, CBSI3aHHBIM C MATEMATUKOHN U €€ MPHUIIOKEHISIME, YMEHNE COBEPIIaTh
OCO3HaHHBI BBIOOp Oynaymieid mpodeccnu ¥ pealn3oBHIBATE COOCTBEHHBIE >KM3HEHHBIE ILIaHBI,
TOTOBHOCTh W CIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa30BaHUIO M CaMO0Opa30BaHUIO HA IMPOTSKCHHUU
BCEHM U3HU, TOTOBHOCTh K AKTUBHOMY YYacCTHIO B PEIICHUM MPAKTUYECKUX 33/7a4 MaTEeMaTHYECKOU
HaIpaBJICHHOCTH;

7) 3K0JI0TMYECKOT0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH 3KOJOTHUECKOM KYJIBTYpPhl, TOHUMAaHUE BIUSHUS COIMATBLHO-I9KOHOMUYECKHX
MPOIIECCOB Ha COCTOSIHME TPUPOJHON W COIMAILHOW Cpeibl, OCO3HAaHWE TIJI00AThbHOrO XapakTepa
9KOJIOTUYECKUX TPOOJIEM, OPUEHTAIlM Ha TPUMEHEHNE MaTeMaTHYECKUX 3HAHWUN I PEIIeHUs 3a/1a4 B
o0nacTu OKpYKarollel Cpefbl, IDTAHUPOBAHUE MOCTYIIKOB U OIEHKH MX BO3MOXKHBIX ITOCJICACTBHMA JIJIS
OKpY>Kalolllel Cpepbl;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMHUPOBaHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BUTHUS
HAayKM M OOIIECTBEHHOW IPAKTUKH, MMOHMMAaHUE MaTEMAaTHYSCKOW HayKd Kak c(epbl YeIOBEUECKOMH
JIeSITENIbHOCTH, 3TaroB €€ Pa3BUTHUA WM 3HAYMMOCTH JJIA Pa3BUTHA LMBUIN3AINH, OBJIAJICHUE SI3BIKOM
MaTeMaTUKU U MaTEMaTHYECKON KYJIbTYpOW KaK CpPeJCTBOM IMO3HAHUSI MHUpPA, TOTOBHOCTh OCYIIECTBIAThH
MPOEKTHYIO M UCCIEA0BATENBCKYIO AESATENLHOCTh MHINBUAYAJIbHO U B TPYIIIIE.



METANPEJIMETHBIE PE3YJIBTATBI

IMo3naBaTesibHbIE yHHBEPCAJIbHBIE YUeOHbIE AeiicTBUA

Ba3oBble Jlornyeckue JeiicTBus:

BBIBIISITH M XapaKTEPHU30BaTh CYIIECTBEHHbIC NPU3HAKK MaTEMaTHYECKUX OOBEKTOB, MOHATHI,
OTHOLIEHUH MEXAY MOHATUSAMHU, (POPMYIMPOBATH ONPEAEICHUS IOHITHUH, YCTaHABINBATh CYILIECTBEHHBII
IPU3HAK KIacCU(UKALUI, OCHOBAHUS U1 0000ILEHNS ¥ CPABHEHUSI, KPUTEPUU IPOBOIUMOI0 aHAIIN3A,;

BOCIIPUHUMATh, (GOPMYJIHUpOBaTh U  IPeoOpa3OBBIBATh  CYXKICHHS:  YTBEPAUTEIbHbIE H
OTpHLIATENIbHbIE, EANHUYHBIE, YACTHBIC U 00IIUE, YCIOBHBIE;

BBISBIISITH MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U IIPOTHBOpEYrs B (pakTax, JaHHBIX,
HaOMIONEHMSIX M YTBEP)KICHMAX, IIpeularaTb KPUTEPUU [JIs BBIBICHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUUIA;

JenaTb BbIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTUKH, JEIYyKTHBHBIX W HHIYKTUBHBIX
YMO3aKIIOUEHUN, YMO3aKIOYEHUI 10 aHANIOTUY;

NPOBOAMUTE CAMOCTOSITENIBHO JOKA3aTeNbCTBA MATEMAaTHUECKHX YTBEPKACHUH (IIpsMble U OT
NPOTHUBHOTO), BBICTPaWBaTh APryMEHTALMIO, NPHUBOAUTH NPUMEPBl U KOHTPIPHUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIC CY>KICHUS U BBIBOJBI,

BEIOMpATh CIOCO0 pelieHns yueOHOW 3afaun (CpaBHHUBATh HECKOJIBKO BAapHUAHTOB pEIICHUS,
BBIOMpATh HanOoJIee MOAXOAAIINI ¢ YYETOM CaMOCTOSITETIbHO BBIICIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBaTe/IbCKue AeiCTBUS:

UCIIOJIB30BaTh BOIPOCHI KaK HCCIICAOBATEIbCKUH WHCTPYMEHT IIO3HAaHUs, (GOpPMYyJINpOBaTh
BOIPOCHI, (PMKCUPYIOLINE MPOTUBOpEUUE, MPodIeMy, YCTaHaBINBaTh UCKOMOE U JaHHOE, (POPMHPOBATH
TUIIOTE3Y, ApTYMEHTHPOBATh CBOIO MTO3ULNIO, MHCHHE;

MIPOBOJUTH CaMOCTOSITENIFHO CIIJIAHMPOBAHHBIN 3KCHEPUMEHT, HCCIIEJOBAHHUE 0 YCTAHOBJIECHHUIO
ocoOeHHOCTe MaTeMaTHYeCKOTO OOBEKTa, SBICHHS, MPOIecca, BBISBICHUIO 3aBUCHMOCTEH MEXIy
00BbeKTaMU, SIBJICHUSIMH, TIPOIIECCAMU;

CaMOCTOSITETIbHO  (POPMYIUPOBATh OOOOIIEHHS W BBIBOJBI MO pE3yJbTaTaM MPOBEIEHHOTO
HaAOJIOJICHNSI, HCCIIEIOBaHNA, OIIEHHWBAaTh JOCTOBEPHOCTh TMOJYYEHHBIX pEe3yJNbTaTOB, BHIBOJIOB U
00001IEeHNI;

MIPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHE TpOIEcca, a TAaKXKe BBIABUTATH MPEATOJIOKEHUS O €ro
Pa3BUTUHN B HOBBIX YCJIOBUAX.

Pa6ora ¢ undgopmanueii:

BBISIBJISITH JC(UIMTH HH()OPMAIINH, TAHHBIX, HEOOXOMMBIX JUISl OTBETA HA BOIIPOC U JIJIS PEIICHUS
3aJa4u;

BBIGI/IpaTI) HHq)OpMaHPIIO 13 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJIM3UPOBAaTh, CUCTEMATU3UPOBATH
Y MHTEPIPETHUPOBATH HHPOPMAIIUIO PA3IMYHBIX BUJIOB U (POPM TPEICTABICHHUS,

CTPYKTYpHUpPOBaTh WH(GOPMAIHIO, TMPEACTABISITH €€ B pasIudIHBIX (GopMax, HLTIOCTPUPOBATH
rpaduyecky;

OIIEHUBATh HAJIEXKHOCTH HHPOPMAIIUH 10 CAMOCTOSATENHHO C(HOPMYITHUPOBAHHBIM KPUTEPHSIM.

KomMMyHHKaTHBHBIEC yHHBepcaJbHbIE yYeOHbIe NeliCTBUSA

Oo0menue:

BOCIIPHHUMATH U (OPMYJIMPOBATH CYKACHUS B COOTBETCTBUHU C YCIOBHSMHU U LETSIMH OOIICHUS,
SICHO, TOYHO, I'PAMOTHO BBIp@)XKaTh CBOIO TOYKY 3pEHHUS] B YCTHBIX M IHCBMEHHBIX TEKCTaxX, /1aBaTh
MOSICHEHUS 110 X0y PELIEHN 33]a4l, KOMMEHTHPOBATh MOIY4YE€HHBIN pe3yIbTarT;

B X0/l 00CY>KJEHHUs 33aaBaTh BOIPOCHI II0 CYLIECTBY 00CYKIaeMOH TeMbl, IPOOJIEMBI, pelaeMoil
3aJa4u, BbICKAa3blBaTh WJEH, HAllCJICHHbIE HA IIOUCK PEIIEHMs, COIOCTaBIATh CBOU CYXKICHHUSA C
CYXIEHISAMH JAPYIMX YYacTHUKOB Juajiora, OOHAapyXHBaThb pa3iIMYde€ U CXOJCTBO IIO3ULMH, B
KOPPEKTHOMH (opme hopMyIupoBaTh Pa3HOIIACHUS, CBOU BO3PAXKECHUS,;



MPEJCTaBIATh pPE3yNbTaThl PpEUIEHMs 3aJadd, OJKCIEPUMEHTa, WCCIEAOBaHUA, IPOEKTa,
CaMOCTOSITETIbHO BBIOMpaTh (QOpMaT BBICTYIUICHHS C Y4YETOM 3aJad Npe3eHTalul U OCOOCHHOCTEH
ayJIUTOPHH.

PerynsiTuBHbIC YHMBepcaJibHbIe y4eOHbIe JeHCTBUA

Camoopranu3aums:

COCTaBJISATh IUIAH, aJITOPUTM PEILEHUS 3a1a4M, BEIOUPATh CIIOCO0 peIIeHHsI C YIETOM MMEIOIINXCS
pecypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh M KOPPEKTUPOBATH BapUAHTHI PELICHUH C
y49ETOM HOBOW WH(OPMAITHHL.

CaMOKOHTPO/Ib, 3MOLMOHAJILHBIN HHTE/JIEKT:

BJIaJCTh HAaBBIKAMH I103HABATEIBHOHW pe(IEeKCHH KaK OCO3HAaHMS COBEPILAEMbIX HEHCTBUH H
MBICIIUTENIBHBIX TIPOLIECCOB, HX PE3YylbTAaTOB, BIALETh CHOCO0AMHM CaMOIPOBEPKH, CaMOKOHTPOJLI
npoliecca U pe3ybTara peleHHs MaTeMaTHYeCKOH 3a1a4y;

NpPEABUICTh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPU PELICHUH 337a4H, BHOCUTh KOPPEKTUBBI
B JEATEJBHOCTh HAa OCHOBE HOBBIX OOCTOSITENICTB, AAHHBIX, HAWJCHHBIX OIIMOOK, BBISBICHHBIX
TPYIHOCTEH;

OLIGHUBATh COOTBETCTBUE PE3YJIbTaTa LEIH M YCIOBHUSIM, OOBSCHATH MPUYUHBI JOCTHXECHUS WIH
HEIOCTH)KEHUSI PE3YJIbTAaTOB AEATENbHOCTH, HAXOAUTh OIINOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHAsI A1eSITeJILHOCTD:

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHAHON M MHAMBUAYAIBHONW PaOOThI IPH PEIICHUH
y4eOHBIX 3a/a4, IPUHUMATh LIEJIb COBMECTHOM NESTENbHOCTH, INIAHUPOBATh OPraHU3aLMI0 COBMECTHON
paboThl, pacmpenensaTh BUABI pabOT, JOTOBAPHBATHCA, OOCYKIATh IPOLECC W Pe3yiabTaT padoTHI,
0000111aTh MHEHHS HECKOJIBKUX JTIOIEN;

y4acTBOBaTh B IPYMIOBBIX (opMax paboThl (00CykaeHUsl, 0OMEH MHEHUH, «MO3TOBBIE IITYPMBbD)
u I/IHI)Ie), BBIINIOJIHATH CBOK YaCThb pa6OTI)I U KOOpAWHHUPOBATL CBOU I[eﬁCTBI/IH C JApyruMm 4YjiCHaMu
KOMaHJIpl, OIICHUBATh KauecTBO CBOETO BKJIA/Ia B OOIIUI MPOAYKT MO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM
Y4yaCTHUKaMU BSaHMOHeﬁCTBHH.

INPEJMETHBIE PE3YJIBTATBI

K koniy obyuenus B 10 kiaacce 00ydaronuiicst MOMYUYHT CIEAYIOIINE MIPESIMETHBIE PE3yIbTATHI MO
OTJEeNBHBIM TeMaM pabodell NporpaMMbl yueOHOro Kypca «AnreOpa W Hayala MaTeMaTHYeCKOTO
aHaIM3a»!

Yucaa ¥ BIYMCIIEHHA:

CBOOOJTHO OIEPUPOBATH MOHSATHSIMU: PAMOHAILHOE YHCIIO, OECKOHEUHAs TepHOIUIecKas Ipoob,
IMPOUCHTHI, HPPALMOHAIILHOC YHCJIO, MHOXECTBA pallUOHAJIbHBIX H J];eﬁCTBHTeJ'IBHBIX qucei, MoayJib
JEHUCTBUTEIILHOIO YHCIIA;

IIPUMCHSATH ZIpO6I/I " NPOUCHTHI I PCIICHUA NMPUKIIAAHBIX 3a1a4 U3 pa3JIn4YHbIX OTpaCJ’Ieﬁ 3HAaHUH
Y peajbHOM KU3HU;

IIPUMCHSATH HpI/I6.HI/I)KéHHBIe BBIYMCIICHHS, IIpaBUjia OKPYIJICHUA, IPUKUAKY U OLHCHKY PE3YyJIbTaTa
BBIYHCJICHHI;

CBOOOJTHO OIIEPUPOBATH MOHSATHEM: CTEIEHb C IEJILIM MOKa3aTeNeM, HCIOJIb30BaTh MOAXOISIIYI0
(1)OpMy 3aI1Inucu ﬂeﬁCTBHTeHBHBIX YUCCIT U1 pCUHICHUA MPAaKTUYCCKUX 3ada4 U MPEACTAaBJICHNUA JaHHBIX,

CBOOOJTHO OTIEpUPOBATH OHATHEM: apHU(PMETHUECKUI KOPEHb HATYPAIBHOW CTETICHH;

CBOOOJTHO OTIEpUPOBATH TIOHITHUEM: CTETICHb C PAIIMOHAIBLHBIM TTOKa3aTeleM;

CBOOO/IHO ONIEPHPOBATh MOHATHAMU: JOTapU(M YHCIIa, AECATUYHBIC U HATypaJIbHbIE JTOTapu(MBI;

CBOOOJHO OIIEpUPOBAThH HOHATUAMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC YUCIIOBOTO apTyMEHTA;

OTIEpUPOBATH MOHATUAMHU: APKCUHYC, apKKOCHHYC U apKTaHT€HC YHCIOBOTO apryMEHTa.

YpaBHeHNs 1 HepaBeHCTBA:



CBOOOJHO OMNEPUPOBATH MOHATHUAMH: TOXKIECTBO, YpaBHEHHE, HEPAaBEHCTBO, PAaBHOCHUJIBbHBIC
YpaBHEHUS M ypaBHEHUS-CIICICTBHS, PABHOCHUIILHBIC HEPABEHCTBA;

NPUMEHSATh Pa3iUYHbIe METOJBl PEIICHHs PalOHABHBIX M JAPOOHO-PAlMOHANBHBIX YpaBHEHUH,
NPUMEHSTh METOJl HHTEPBAJIOB JUIsl PELICHUSI HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSIMH: MHOTOYICH OT OJHOW NMEPEMEHHOW, MHOTOWICH C LEIBIMH
ko3 puLmeHTaMH, KOPHM MHOTOWICHA, IPUMEHATh JIeICHUe MHOTOWICHa Ha MHOTOYIIEH C OCTaTKOM,
teopemy besy u Teopemy Buera ans pemenus 3agay;

CBOOOJHO ONEPUPOBATH MOHATUSMH: CHUCTEMa JHMHEHHBIX YpaBHEHHMH, MaTpuIa, ONpPEAETHTENb
MaTpuIbl 2 X 2 ¥ €ro reOMEeTPHYECKHH CMBICI, WCIIOJIB30BaTh CBOWCTBA OINMpenenuTes 2 X 2 s
BBIYUCIICHHSI €TO 3HAYCHHS, MPUMEHSITHh ONMpPEAeTUTENH AJS PEIICHUs] CUCTEMbl JIMHEHHBIX YpaBHEHHI,
MOJENUPOBATh peajbHble CHUTyallMd C IOMOIIBI0 CHUCTEMBbI JIMHEHHBIX ypaBHEHHUH, HCCIeJOBaTh
MOCTPOCHHBIE MOJIENIM C TIOMOIIBI0 MATpPHUIl WU ONpeAeNuTeNiedl, MHTepHPEeTHPOBATh IONTYyUYEHHBIH
pe3ynbrart;

WCIIOJIb30BaTh CBOMCTBA JCHCTBHI C KOPHIMH JIJIsI TpeoOpa3oBaHMs BBIPaKCHH;

BBITIOJTHATH MPeoOpa3oBaHMsl YHCIOBBIX BBIPAKEHUH, COJEpKAIMX CTENCHW C PallOHaIbHBIM
IIOKA3aTeNeM;

UCIIOJIb30BaTh CBOMCTBA JOrapu(MoB uist peoOpa3oBaHusl TOTapUPMHUECKUX BBEIPAKCHUI;

CBOOOJHO OIEpUPOBATh MOHATHAMHU: HppPalMOHANLHBIE, MMOKa3aTelbHbIE W JIoTapu(pMHUECKHE
YpaBHEHUS, HAXOJIUTh UX PEIICHHUS C IOMOIIHI0 PABHOCUIIBHBIX MEPEXOI0B WM OCYIICCTBIISS IPOBEPKY
KOpHEH;

NPUMEHATh OCHOBHbIE TPUTOHOMETPUUECKHUE (bopmybl st peoOpa3oBaHus
TPUTOHOMETPUYECKUX BBIPAKCHUH;

CBOOOJHO ONEPHPOBATH HMOHSITHEM: TPUTOHOMETPHUECKOE ypaBHEHUE, NPUMEHATh HEOOXOIUMBbIE
(bopMyJIBI IS peIIeHHsI OCHOBHBIX TUIIOB TPUTOHOMETPHUYECKUX YPAaBHEHHH;

MOJIENIMPOBATh peajbHbIE CUTYyallMd Ha S3bIKE aIreOpbl, COCTaBIATh BBIPAXKECHHUS, YPaBHEHHS,
HEpaBEHCTBA 110 YCJIOBHUIO 3aJaud, MCCIENOBATh IOCTPOCHHBIE MOJENH C HMCIOJIb30BAHWUEM ammapara
anreOpsl.

DOyHKIUM U TpadpuKm:

CBOOOJHO ONEpUPOBATH MOHATHUAMH: (YHKLHS, CIIOCOObI 3aaHusl (GYHKLUUH, B3aMMHO OOpaTHBIE
¢byHkuuy, KoMmo3uuus GYHKUUHA, Trpaduk (YHKUWHM, BBIIOIHATH BJIEMEHTapHbIE NPeoOpa3oBaHUs
rpadukoB QyHKIHIA;

CBOOOJHO ONEpHUPOBaTh MOHATHSIMH: O0JACTh ONpEleNiCHUsS W MHOXECTBO 3HaYeHWH (YHKLUH,
HyJM QYHKLIUH, IPOMEKYTKU 3HAKOIIOCTOSIHCTBA;

CBOOOJHO ONEpUPOBATH HMOHATHUAMH: YETHBIE M HEUETHBIE (DYHKLHMH, NEPHOANYECKHE (YHKIIUH,
NPOMEXYTKM MOHOTOHHOCTH (YHKLIWH, MaKCUMyMbl M MHUHMMYMbl (yHKIMH, HauOoJsipliee |
HanMeEHbIlIee 3HaYeHNnEe PYHKIMH Ha TPOMEKYTKE;

CBOOOJHO ONEPUPOBATH MOHATHUSAMU: CTENICHHAs (DYHKIMS C HATYPaIbHBIM M LIENBIM IIOKa3aTeNeM,
rpauK CTENeHHOW (QYHKLIMHU C HATYpaJIbHBIM M LIEJBIM IOKa3areneM, rpaduK KOpHs N-0il CTEmeHu Kak
¢byHKUIMN 00paTHON CTENEHU C HATYPaJIbHBIM MTOKA3aTelIeM;

OTIEpPUPOBAaTh MOHATUIMH: JIMHEWHAs, KBaJ[paTHYHAsI W JPOOHO-THMHEHHAsS (YHKIUH, BBITOIHSITH
3JIEMEHTAPHOE MCCIIEI0BAHIE M TOCTPOCHHE UX IPauKOB;

CBOOOJTHO ONIEpUPOBATH IMOHATHSIMU: TIOKa3aTeNbHas U Jiorapupmudeckas GyHKIIMU, UX CBOWCTBA
U rpadyKu, HCTIONB30BaTh UX TPaQUKH ISl pEIleHHs YPaBHEHUI;,

CBOOOJTHO  ONEpHPOBaTh TOHATHAMHU: TPUTOHOMETPHYECKAas OKPYXKHOCTb, OIpeJelIeHHe
TPUTOHOMETPUYECKUX (PYHKIUI YHCIOBOTO apryMEHTa;

UCTIONIb30BaTh rpaduKku QYHKIUH IS MCCIeJOBaHMsI MPOIECCOB U 3aBUCHMOCTEH MPH PEIICHUH
3a7a4 U3 OPYrux y4eOHBIX NMPEIMETOB U peajbHON JKM3HHU, BBIPAXaTh (YOPMYJIaMU 3aBUCHMOCTH MEXIY
BEJIMYMHAMY;

Hauyayia MaTeMaTH4eCKOro aHAIU3A:



CBOOOZHO ONEPUPOBATh TIOHATUSAMH: apuUpMETHUECKas M TIEOMETpPHUYECKas IpOrpeccus,
OCCKOHEYHO yOBIBAOINAsl TEOMETPUIECKAsI POTPECCHs, TUHEHHBIN M SKCITOHCHIIMAIBHEIN pocT, opmyJia
CJIOKHBIX MIPOILIEHTOB, UMETH MPECTaBICHUE O KOHCTAHTE;

HCIIOJIb30BaTh MPOTPECCUU IS PEIICHUS PEANbHBIX 3a7a4 MPUKIAJHOTO XapaKTepa;

CBOOOIHO ONepUpPOBaTh TTOHATHSIMU: MOCIE0BATEILHOCTD, CITOCOOBI 3a1aHus
MOCJIETIOBATENBHOCTEH, MOHOTOHHBIE U OrPAaHUYEHHBIC TIOCJIEIOBATEILHOCTH, ITOHUMATh OCHOBBI
3apOXKIACHHUS MATEMAaTHYCCKOTO aHAJIN3a KaK aHAIHM3a OECKOHEUYHO MaJIbIX;

CBOOOHO OTIEPUPOBATH MOHATUSAMU: HEMIPEPHIBHBIC (DYHKITMH, TOUYKH pPa3pbiBa rpaduka QyHKIINY,
ACHMIITOTHI Tpaduka GyHKIUH;

CBOOOJIHO ONEPUPOBATH MOHATHEM: (PYHKIIMS, HEMpPEphIBHAS HA OTPE3Ke, NMPUMEHATH CBOWCTBA
HENPEPBIBHBIX (DYHKIIHIA JUIs PEIICHYS 3a/1a4;

CBOOOIHO ONEPUPOBATh MOHATHIMHU: TIEpBas U BTOpas MPOU3BOJHBbIC (DYHKIUM, KacaTelabHas K
rpaduKy GyHKIUH,

BBIYKCIISITh TIPOU3BOIHBIC CYMMBI, TPOU3BEICHUS, YaCTHOT'O ¥ KOMIIO3UIIMU ABYX (DYHKIUH, 3HATH
MIPOU3BOIHBIC 3JICMCHTAPHBIX (DYHKITHIA;

UCIOJIb30BaTh TEOMETPHUYCCKUHN M (PU3MUSCKUH CMBICI IPOU3BOIHOM JJIs pEIICHUS 3a/1a4.

MHokecTBA M JIOTHKA:

CBOOOIHO OTIEPUPOBATH MOHATUSIMHU: MHOXKECTBO, OIICPAIIUK HaJl MHO)KECTBAMHU;

HCIIOJIB30BaTh TEOPETUKO-MHOXKECTBEHHBIM ammapaT A OMHCAHHS pEeaJbHBIX IIPOIECCOB U
SIBIICHUH, TPY PEIICHUU 3a/1a4 U3 JPYTHX YUCOHBIX MPEIAMETOR;

CBOOOZHO OIEPHPOBATh IMOHATHAMH: ONpEENIEHHE, TeopeMa, YpaBHEHHE-CIIECICTBHE, CBONCTBO
MaTeMaTHYeCKoro 00BeKTa, JOKa3aTebCTBO, PABHOCHIILHBIC YPAaBHEHHS 1 HEPABEHCTBA.

K xonity o6ydenus B 11 kiiacce 00yJaromuiics MOTYIHT CIEAYIONMINE PEAMETHBIEC PE3yIbTaTHI 110
OTIIENBHBEIM TeMaM paboueil TporpamMmbl y4eOHOro Kypca «Anredpa W Hadala MaTeMaTHYeCKOTO
aHaIu3an:

Yuciaa v BbIYUCIIEHUS

CBOOOIHO OIEPHPOBATH MOHATUSAMU: HATYypajJbHOE W IIEJI0€ YKCIIO0, MHOXKECTBA HATYpalbHBIX U
LEJIbIX YUCEIN, UCIOIb30BaTh NpU3HAKU JenumocTd Henbix uyncena, HOJ n HOK HaTypanbHBIX uncen s
pelieHus 3a1a4, IpUMEHITh alroput™ EBkinna;

CBOOOZHO ONEpUPOBaTH IMOHATHEM OCTaTKa 10 MOAYJIO, 3allMChIBaTh HATypajbHBbIE YUCIIA B
Pa3IMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOZHO ONEpPUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCIO M MHOXKECTBO KOMILUIEKCHBIX YHCEl,
MIPEJICTABIATh KOMIUIEKCHBIE YHUCIIa B anreOpandeckoil W TPUTOHOMETPUYECKOH (opme, BBIMOIHATH
apudmMeTHyecKue onepauy ¢ HUMH 1 U300pakaTh Ha KOOPIMHATHON IIIOCKOCTH.

YpaBHeHNs 1 HEpaBeHCTBA:

CBOOOZHO OIEPHPOBATh TMOHATHAMU: HPPAIMOHATBHBIE, TOKA3aTelbHbIE M JIOTaPHU(PMHUUECKUE
HEPaBEHCTBA, HAXOJUTh UX PEIICHUS C TOMOIIBIO PABHOCUIIBHBIX IEPEXO0JIOB;

OCYIIECTBIATH OTOOP KOPHEH NPH PEIICHHH TPUTOHOMETPHUYECKOTO YPABHEHUS;

CBOOOHO OTIEPUPOBATH MOHATHEM TPUTOHOMETPUIECKOE HEPABEHCTBO, MPUMEHSATh HEOOX0IUMbIE
(G opMyJIbI TS PELICHUS] OCHOBHBIX THIIOB TPUTOHOMETPHUUECKUX HEPABCHCTB;

CBOOOJIHO OMEpUPOBATh MOHITHSIMH: CHCTEMa W COBOKYITHOCTh YpPAaBHCHHHA ¥ HEPABEHCTB,
PaBHOCWIIHHBIC CHCTEMBI W CHCTEMBI-CIICJCTBUS, HAXOIWUTh PEIICHUS CHUCTEMBI M COBOKYITHOCTEH
paIMoOHAIBHBIX, UPPANMOHAIBHBIX, TIOKA3aTEIHHBIX U JIOTAPU(MUUIECKUX YPAaBHEHUN U HEPABCHCTB;

pemars  paldOHAIbHEIE, HppanroHaIbHBIC, MOKa3aTeJIbHbIe,  JIorapuMHUYECKHEe U
TPUTOHOMETPHUISCKHE YPABHEHUS 1 HEPABEHCTBA, COJIECPKAIINE MOYITU U ITapaMeTpPhI;

MPUMEHATh Tpadudeckre METOABI IS PEIICHUS yPaBHCHHWH W HEPAaBEHCTB, a TaKKe 3aaad C
napaMeTpamu;

MOJCIIUPOBATh PEAIbHBIE CHUTYallMH Ha S3BIKE aIreOpbl, COCTABIATH BBIPAXKEHUS, ypaBHECHWSI,
HEpPABEHCTBA M WX CUCTEMBI IO YCIIOBUIO 33J]a4H, UCCIE0BATh TOCTPOCHHBIE MOJIENIU C UCTIOIB30BaHUEM
armapata anreOpsl, HHTEPIPETHPOBATH MOTYUCHHBIA PE3yIbTaT.



@OyHKIUMA ¥ TpaduKn:

CTPOUTH TpaQuKH KOMIO3ZUIHMK (DYHKIHMH C TIOMOLIBIO 3JIEMEHTAPHOTO HCCIEJOBAHUS M CBOICTB
KOMITO3UIIMHY JABYX (YHKIIHIA;

CTPOUTH TEOMETPUUECKHE 00pa3bl ypaBHEHUH M HEPABCHCTB Ha KOOPIUHATHOHN IJIOCKOCTH;

CBOOOJHO OTIEPUPOBATH MOHATUAMU: TPaUKH TPUTOHOMETPUIECKUX (QYHKIHI;

NPUMEHATH GYHKIUH JJI1 MOACIUPOBAHUS U UCCIECIOBAaHHS PEATBbHBIX IPOLECCOB.

Hauasna maTeMaTH4ecKoro anajauza:

UCIIOJIb30BaTh MPOU3BOJAHYIO JUIS CCIENOBaHUS QYHKIMHA HA MOHOTOHHOCTD U SKCTPEMYMBI;

HaXOJIUTh HanOOJbIlIee U HAMMEHbIIIee 3HaUeHUsI (DYHKIIUU HEMPEPHIBHON HA OTPE3KeE;

WCIIOJIb30BaTh MPOU3BOAHYIO TS HAXOKACHUS HAWITYUIIErO pellleHHsI B IPUKIaJHbIX, B TOM YHCIIE
COIIMAIbHO-KOHOMUYECKHX, 3a/la4aX, /Ui ONpeJelIeHUs] CKOPOCTU U YCKOPEHMs IIpolecca, 3aJaHHOrOo
¢dopmynoii nnu rpadukom;

CBOOOJHO OIEpUPOBATh MOHATHSIMU: MEpBOOOpa3Has, ONPENeNEHHBI WHTErpai, HaXOJUThb
nepBOo0Opa3HbIE PIEMEHTAPHBIX (QYHKIMH U BEIYMCIISATH HHTErpant 1o ¢popmyie Herotona-Jleiibnuna;

HaXOJUTh TUIOIIAN THIOCKUX GUTYP M 0OBEMBI TEJT C TOMOIIBIO HHTETpaa;

UMETh TPEACTaBICHHE O MAaTeMaTHYecKOM MOJICIMPOBAaHMM Ha TMPHUMEPE COCTaBIICHUS
I QepeHInaNbHBIX ypaBHEHUI;

pemiath NpPUKIATHBIE 33aJadyd, B TOM 4YHCJIE COLMAIBLHO-DKOHOMHUYECKOTO M  (PU3ndyeckoro
XapakTepa, CpeICTBAMU MaTeMaTUIECKOr0 aHAJIH3a.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
KoanyectBo yacos DJIeKTPOHHbIE
Ne HaunMeHoBaHue pa3jaeioB U TeM (uudposbie)
n/n NporpaMMbl Bcero Konrpoabusie  IMpakrueckue o0Opa3oBare/ibHbIe
padoThI padoThI pecypebi

MHO0X€eCTBO JEHCTBUTENBHBIX YHCEIL.

MHorowieHsl. PaninoHansHble ypaBHEHUSA U 24 1

HepaBeHcTBa. CHCTEMBI JIMHEUHBIX

ypaBHEHUI

Oyrkunu u rpaduku. CrerneHHas QyHKINS C 12 1

LENBIM TIOKa3aTeNeM

ApudmeTrrueckuii KOpeHb N-0ii CTETICHH. 15 1

UppannonanbHble ypaBHEHUS

[lokazarenbHas QyHkuus. IlokazarensHble 10 1

YpaBHEHHUS

Jlorapudmuyeckas QyHKIUs. 18 1

Jlorapudmudeckre ypaBHEHHS

TpuroHomMeTpruecKre BBIPAKEHHUS U 99 1

YpaBHEHHUS

ITocrie10BaTeNbHOCTH U TIPOTPECCHU 10 1

HempepriBabie pynknuu. [IponsBogHas 20 1

[ToBTOpeHue, 0000IICHHE, CHCTEMATH3AITHS 5 )

3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 10 0




11 KJIACC

KoanuecTBO yacoB JJ1eKTPOHHBbIE
Ne HaumeHoBaHMe pa3aesioB U TeM (undposbie)
Kontpoabnbie  IIpakTnueckue
n/n NpOrpaMMsl Bcero o0pa3oBare/ibHbIe
padoThI padoThI
pecypchbl
1 UccnenoBanne GyHKIHIA C TOMOIIBIO 99 1
MPOU3BOIHOM
2 ITepBoOOpa3Has u WHTErpat 12 1
3 I'pacduku TpuroHomMeTpudecKkux QyHKINH. 14 1
Tpuronomerpuueckre HepaBeHCTBA
4 HppanuoHanbHble, IOKA3aTEIbHbIE U o 1
norapuMuIecKre HepaBeHCTBA
5 KowmrmiekcHple uncna 10 1
HarypanbHbie u nienbie gncna 10 1
Cucremsl palOHaAJIbHBIX, UPPAIIMOHAJIBHBIX
7 MOKa3aTeNbHBIX U JIOTAPU(PMIUECKIX 12 1
ypaBHEHUI
8 3ama4u ¢ mapaMeTpaMu 16 1
9 [NoBTOpeHue, 0000IICHNE, CHCTEMATH3AIIHS 16 5
3HAHMUU
OBLIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 136 10 0







IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KoanuecTBO 4acoB DJIeKTPOHHBIE
Ne aTa uppoBbie
n/n Tema ypoka Bcero Kourpospneie  Ipakruyeckue ffl[3yqemm ;Iﬁ[(};lzoBaTeJIbﬂble
padoTsI padoThI pecypebi
1 MHOXECTBO, OTIEpPAIMK HaJl MHOKECTBAMH H 1
HX CBOMCTBA
2 Huarpammel Diinepa-Benna 1
3 [IpumeHeHne TeOPETUKO-MHOKECTBEHHOTO 1
ammapara JiUIsl pelieHus 3a1ad
PanmonansHele yncia. OOBIKHOBEHHBIE U
4 JICCSITHYHBIC APOOU, MPOLICHTHI, OECKOHEUHBIC 1
MIEPUOAMYECKUE IPOOH
Pauunonansuble yuciia. OOBIKHOBEHHBIE U
5 JIECTHYHBIC APOOH, MPOIIEHTHI, OECKOHEUHBIE 1
MePUOTUIECKIE APOOH
6 [Ipumenenue Apodei u MPOIEHTOB IS 1
pelIeHuns IPUKIIAIHBIX 3324
7 [Ipumenenue Apodei u MPOIEHTOB IS 1
pelIeHuns IPUKIIAIHBIX 3324
8 JleiicTBuTeIbHBIC YKcia. ParmoHanbHbIe 1 1
HppanroHaIbHBIC YUCITA
9 ApudmeTnyuecKue onepannu ¢ 1
JIeMCTBUTEILHBIMH YHCIIAMH
10 Mopynps AeCTBUTENBHOTO YHUCIIA U €T0 1
CBOMCTBa
11 [TpuOnmkEéHHbBIC BEIYMCIICHUS, IPaBUIIA 1

OKpYIJIEHUS, IPUKHJIKA U OLIEHKA Pe3yJIbTaTa




12

13

BBIYUCJICHUN

OCHOBHBIE METO/IbI PEIICHHS LENBIX U
JIpOOHO-palMOHANIEHBIX YPaBHEHUH 1

HEPaBEHCTB

OCHOBHBIE METO/IbI PELICHUS LIENIBIX U
JIpOoOHO-pallMOHAIEHBIX YPaBHEHUH 1

HEPaBEHCTB

14

OCHOBHBIE METO/IBI PEIICHHS LEJIBIX U
IpOOHO-pAlIMOHANIBHBIX YPaBHEHUH U
HEPAaBEHCTB

15

16

MHOrowieHsl OT OJTHON NTEPEMEHHOM.
Jenenne MHOTOWIEHa HA MHOTOWIEH C
octatkoM. Teopema bezy

MHOTr0UJIeHBI ¢ TEIBIMH KO3QPUITCHTaMU.
Teopema Buera

17
18

19

20

21

Pewienue cucteM TMHEMHBIX YpaBHEHUH
Pewienue cucteM TMHEMHBIX YpaBHEHUH

Martpuna cucTemMsbl TUHEHHBIX YPaBHEHUH.
Onpenenurens MaTPULBI 2X2, ero
TeOMETPUUYECKUI CMBICI M CBOWCTBA;
BBIUMCJICHHUE €r0 3HAUEHUS

Onpenenurens MaTPULBI 2X2, ero
T€OMETPUYECKHHA CMBICII U CBOMCTBA;
BBIYKCIIEHHE €r0 3HAYEHUs

IIpumeHeHne onpenenurTens U peleHus
CHCTEMBI JIMHENHBIX ypaBHEHUN

22

Pemenne mpukiIagHbIX 38129 ¢ TTOMOIIBIO
CUCTEMBI JINHEHHBIX YpaBHEHUM

23

Pemenne nmpukiagHeIX 3a1a4 ¢ TOMOILBIO
CUCTEMBI JINHEHHBIX YpaBHEHUH




24

25

26

27

28

Kontponbnas pabota: "PanpoHanbsHbie
ypaBHEHUS U HepaBeHCTBA. CHCTEMBI
JTUHEWHBIX ypaBHEHMA"

OyHKIHA, CIOCOOBI 3a1aHUs PYHKIINH.
B3aumno obOpartnbie pyHkiun. Kommosurust
hyHKIII

I'paduk pynKIMEN. DemeHTapHBIC
npeoOpazoBaHus rpadUKOB (yHKITHHA

O0macTh ompeaeeHnss 1 MHOKECTBO
3HaveHui pynkuuu. Hynu dyHkomu.
IIpoMexyTKH 3HaK MOCTOSHCTBA

UYérHbie 1 HEUETHBIE PYHKIINH.
[Mepuoanueckue pynkuuu. [IpomexyTkn
MOHOTOHHOCTH (DYHKIHH

29

MaxkcuMyMbl 1 MUHUMYMBI (DYHKITUH.
HawuGonbIree 1 HauMeHbIee 3HAYCHUE
(yHKIIMU Ha TIPOMEXKYTKE

30

Jluneiinas, KBaJpaTU4HAs U JIPOOHO-
TUHeWHas QyHKIIH

31

32

OJeMeHTapHOe UCCIIEI0BaHNE U IOCTPOCHHUE
rpaduKOB ATUX (YHKITHHA
OJeMeHTapHOe UCCIIEI0BaHNE U IOCTPOCHHUE
rpauKoB dTHX QyHKIHN

33

34

35

Crenens ¢ 1eipIM nokazarenaeM. buaom
HeroTona

Crenens ¢ 1iebIM NoKa3arenaeM. buaom
HeroTona

CrenenHast pyHKIHUSA C HATYPaJIbHBIM H
nensIM nokasareneM. E€ cBoiicTa u rpaduk

36

Kontponsnas pabota: "Crenennas GyHKIUSL.




E¢ cBoiicTBa u rpaduk”

ApudmeTnyeckuil KOpeHb HaTypalbHON

37 CTETEHH U €r0 CBOMCTBA

38 ApudmeTnyeckuil KOpeHb HaTypalbHON
CTETICHH U €T0 CBOMCTBA

39 IIpeobpazoBanms YUCIOBHIX BRIPAKCHHH,
COJIEpIKaIllUX CTETICHU U KOPHU

40 [TpeoOpa3oBaHMs YUCIOBBIX BBIPAKCHHH,
COJEPKALINX CTETIEHU U KOPHH

a1 IIpeoOpa3oBaHms YUCIOBBIX BRIPAKEHUH,
COIEPKALINX CTETIEHU U KOPHH
Uppaumonansueie ypaBHeHusl. OCHOBHBIE

42 METO/IbI PEeLIEHHs UPPALIMOHATBHBIX
yYpaBHEHUI
Uppaumonansueie ypaBHeHusl. OCHOBHBIE

43 METO/IBI PEIIEHHS UPPALTMOHATBHBIX
ypaBHEHUH
Wpparmonanbhbie ypaBHeHUs. OCHOBHBIE

44 METO/bI PELICHNS] UPPALUOHAIBHBIX
ypaBHEHUH

45 PaBHOCHIIBHBIE TTEPEXO/IBI B PELICHUH
MPPaLMOHANBHBIX YPaBHEHUH

46 PaBHOCHIIBHBIE TTEPEXO/IBI B PELICHUH
MpPpalMOHAIBHBIX YpaBHEHUH

47 PaBHOCHIIBHBIE TTEPEXO/IBI B PELLICHUH
MPPAIOHATBHBIX yPaBHEHHHA

48 PaBHOCHIIBHBIE TTEPEXO/IBI B PELICHUH
MpPpalMOHAIBHBIX YpaBHEHUH

49 CpoiicTBa 1 rpaduK KOpHs N-OM CTENEHU KaK

(yHKUMM 00paTHOM CTENIEHH C HaTYPaJIbHBIM




IOoKa3aTcjICM

CBoiicTBa 1 rpaduiK KOpHs N-O CTENEHU KaK

50 (hyHKIIUM 0OpaTHOW CTETICHU C HATypPaJIbHBIM
[IOKa3aTesIeM
Kontponsnas pabota: "Csoiictsa u rpaduk

51 KOpHSs N-0ii ctenenu. VppaunonanbHbie
ypaBHeHus"

59 CreneHp ¢ pauMOHANBHBIM ITOKa3aTeNeM U e€
CBOICTBa

53 CreneHp ¢ paMOHANBHBIM ITOKa3aTeNeM U e€
CBONCTBA

54 CremneHsb ¢ parMoHaIbHBIM ITOKA3aTEIeM U €8
CBOICTBa

55 ITokazarenpHas QyHKIHUS, €€ CBOWCTBA U
rpadux

56 Hcnonw3oBanue rpaduka GyHKIUH IS
pelenust ypaBHEHUN

57 Hcnonw3oBanue rpaduka GyHKIUH IS
peLeHns ypaBHEHHUM

58 [loka3arenbHble ypaBHeHUsl. OCHOBHBIE
METO/IbI PEIIeHUs TIOKa3aTeNIbHBIX YPaBHEHUIH

59 IloxazaTenpHble ypaBHEHUS. OCHOBHBIE
METO/IbI PEIIeHUs TIOKa3aTeNIbHBIX YPaBHEHUIH

60 ITokazarenpHble ypaBHeHUA. OCHOBHBIE
METO/IbI PELICHNs TIOKA3aTeNbHBIX YPaBHEHUH

61 Kontponbnas pabota: "IlokazaTensHas
¢ynknus. [TokazarenbHbie ypaBHEHHS"

62 Jlorapudm uncia. CoiicTsa jorapupma

63 Jlorapudm uncna. CoiicTsa norapupma

64 Jlorapudm uncna. CoiicTsa norapupma




65

Hecarudnbie 1 HATypalbHbIE JIOTapUPMBI

66 Jecarudnbie 1 HATypalbHbIE JIOTapUPMBI
IIpeoGpa3oBanue BbIpa)KeHUH, COAEPIKAILMX

67
sorapuhMbl

68 [IpeoOpa3oBaHue BEIpaKeHUH, COEPHKALIMX
norapuMbl

69 [IpeoOpazoBaHue BRIpaKEHUH, COMEPIKAIIIIX
JorapuQmbl

20 Jlorapudmuyeckas QyHknus, €€ cBoiicTBa U
rpaduk

71 Jlorapudmudeckas QyHKIHS, €€ CBOWCTBA U
rpadux

79 Hcnonp3oBanue rpaduka GyHKIUH 115
pEIIECHUs ypaBHEHUH

73 Ucnons3oBanue rpaduka GyHKIAN 1715
pelenust ypaBHEHUN
Jlorapudmuyeckue ypaBHeHHs. OCHOBHBIC

74 METO/IbI PEIICHHUS JIOTAPUPMIUECKIX
ypaBHEHUI
Jlorapudmudeckre ypaBHeHHs. OCHOBHbIE

75 METO/IbI PEIICHHUS JIOTAPUPMIUECKIX
ypaBHEHUI
Jlorapudmudeckre ypaBHeHHs. OCHOBHBIE

76 METO/BI PEIICHHUS JIOTapUPMUUECKIX
YpaBHEHUI

77 PaBHOCHIIBHBIE TIEPEXO/IBI B PEIICHAN
JorapupMUIecKux ypaBHEHUH

78 PaBHOCUIIBHBIE TIEPEXOBI B PEILICHUN
norapupMUIecKux ypaBHEHUH

79 Kontponbnas padota: "Jlorapudmudeckas




1

¢ynkuus. Jlorapudmudeckue ypaBHeHHS'

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

80 1
YHCIOBOTO apryMeHTa

81 CuHycC, KOCHHYC, TAHT'€HC U KOTAaHT'€HC 1
YHCIIOBOTO apryMeHTa

82 ApKCHHYC, apKKOCHHYC ¥ aPKTaHT€HC 1
YHCIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCHHYC U apKTaHT'€HC 1
YHCIIOBOTO apryMeHTa
TpuroHomerprudeckast OKpY>KHOCTb,

84 oTIpesieNieHe TPUTOHOMETPHIECKUX PYHKINH 1
YHCIIOBOTO apryMeHTa
Tpuronomerpuueckasi OKpy>KHOCTb,

85 oTpesieNieHe TPUTOHOMETPHIECKUX (PYHKINH 1
YHCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKUE HOPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKUE HOPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKUE HOPMYIIBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKUE HOPMYJIBI 1

90 [IpeoOpa3oBaHue TPUTOHOMETPHYECKUX 1
BBIpKEHHN

91 [TpeoOpazoBaHre TPUTOHOMETPUIECCKUX 1
BBIpaXXCHUI

92 [IpeobpazoBaHe TPUTOHOMETPUUECKUX 1
BhIpKEHHN

93 [IpeobpazoBaHme TPUTOHOMETPHUCCKHX 1
BBIPAKCHHUN

94 Pemenne TpuroHOMeTpUYECKUX YpaBHEHUI 1

95 Pemenne TpuroHoMeTpUYECKUX YpaBHEHUHN 1




96 Perenne TpUroHOMETpUUECKUX YpaBHEHHUH 1

97 Pemenne TpuroHoMeTpUYECKHUX YpaBHEHUH 1

98 Penienne TpUrOHOMETPUYECKUX YPABHECHHIMA 1

99 Penienne TpUrOHOMETPUYECKUX YPABHECHHIMA 1

100 Perenne TpUroHOMETpUUECKUX YpaBHEHHUH 1
Kontponsnas padota: "TpuroHoMeTpuuecKue

101 BBEIPOKCHHS U TPUTOHOMETPUUCCKHE 1
ypaBHeHuUs"
[TocnenoBaTensHOCTH, CTIOCOOBI 3aJaHUs

102 nocienoBaTebHOCTe . MeTox 1
MaTeMaTHYeCKON MHIYKLUH
MOHOTOHHBIE U OTPaHUYECHHBIE

103 MOCJIeA0BATEILHOCTU. VIcTopus aHamn3a 1
0ECKOHEYHO MaJIbIX

104 Apudmerrueckas Iporpeccus 1

105 I'eomeTrpuueckas mporpeccust 1

106 beckoneuHo yObIBatomas reoMeTpuyecKas 1
nporpeccust

107 CymMa OeCKOHEUHO yOBIBAIOIICH 1
reOMEeTPUUYECKON MPOrpeccuu

108 JIuHeNHbIN U SKCIIOHEHUIUATBHBIA POCT. 1
Hucno e. DopMmyiia CIIOKHBIX IPOLEHTOB

109 JIMHEeNHBIN 1 3KCITOHEHIIMAJIBHBIN POCT. 1
Yucno e. Dopmyina CIIOKHBIX TPOLIEHTOB

110 Hcnonp3oBaHue IpOrpeccuy sl peIieHHs 1
peanpHBIX 3a7a4 MPHUKIIAJHOTO XapaKTepa

111 Kontponsnas padota: "I[lociaenoBarensHOCTH 1
u porpeccun”

112 HernpepbiBHble PYHKIIMK U UX CBOHCTBA 1




Touka pa3peiBa. ACUMITOTHI TpapUKOB

113 . 1
dhyHKIHI

114 CBoiicTBa QyHKIMI HEIPEPHIBHBIX HA 1
OTpe3Ke

115 CaoiicTBa QyHKINN HETIPEPHIBHBIX HA 1
oTpe3ke

116 MeTto1 MHTEPBAJIOB AJIS PELICHNs] HEPABEHCTB 1

117 MeTo MHTEPBAJIOB /ISl PEIICHUST HEPABEHCTB 1

118 MeTo MHTEPBAJIOB /ISl PEIICHUST HEPABEHCTB 1

119 IIpuMeHeHrEe CBOMCTB HENPEPBIBHBIX 1
(hyHKIMH U1 peneHus 3a1aq

120 IIpumeHeHue CBOMCTB HENPEPBIBHBIX 1
(hyHKUMH U1 peLieHus 3a1a4

121 IlepBas u BTOpast mpou3BOAHbIE (DYHKITUU 1

122 OnpeaeneHHve, Te€OMETPUYECKUI CMBICT 1
TIPOU3BOHOM

123 Onpez[eneHMf, (pU3UYECKUIT CMBICIT 1
MIPOU3BOJHOM

124 YpaBHeHHE KacaTenbHON K rpaduky QpyHKIMN 1

125 YpaBHeHHe KacaTenbHON K rpaduky GpyHKIMN 1

126 [Tpou3BoHEIE AIEMEHTAPHBIX (PYHKIHN 1

127 [Tpou3BoHEIE AIEMEHTAPHBIX (PYHKIHN 1

128 [IpousBogHast CyMMBI, IPOM3BEACHUS, 1
YacTHOT'O ¥ KOMITO3ULMU (DYHKITUH

129 [IpousBogHast CyMMBI, IPOU3BEACHUS, 1
YaCTHOT'O ¥ KOMITO3UIIMN (DYHKITUIHA

130 [IpousBoHAsE CyMMBI, IPOU3BEICHUS, 1
YaCTHOT'O ¥ KOMITO3ULIMK (YHKIIUH

131 Konrponbnas padota: "I[IpoussogHas” 1




IToBTOpeHwue, 0000IICHHE, CHCTEMATH3AITHS

132 3HaHUi: "YpaBHeHUS" !
133 IToBTOpeHue, 0000IICHHE, CHCTEMATH3AITHS 1
3HaHui: "DyHKIIH"
134 Hrorosast KOHTpOJIbHAsI padoTa 1 1
135 Hrorosas koHTpOJbHAs paboTa 1 1
136 HOBTOPGHI/IC, 000011IeHKE, CHCTEMATH3AIUS 1
3HAHHUH
OBIIEE KOJIMYECTBO YACOB I10 ITIPOI'PAMME 136 10




11 KJIACC

KoanuecTBO yacoB DJ1eKTPOHHBbIE
Ne ara udposbie
n/n Tema ypoka Bcero Kommpoaesnie | Ilpaxraaeckue fl[3yqe1mﬂ :6:al;oBaTeanble
padoThI padoThI pecypesl
1 [IpumeHeHre MpON3BOIHON K HCCIIETOBAHUIO 1
(yHKIMH Ha MOHOTOHHOCTb U 3KCTPEMYMBbI
9 IIpuMeHeHre MPOU3BOIHOM K UCCIIEIOBAHUIO 1
(hyHKIMH Ha MOHOTOHHOCTB U DKCTPEMYMBI
3 IIpuMeHeHre MPOU3BOIHOM K UCCIIEIOBAHUIO 1
(hyHKIMH Ha MOHOTOHHOCTB U DKCTPEMYMBI
4 IIpumeHeHue Npou3BOTHON K UCCIIEOBAHUIO 1
(yHKUIMH Ha MOHOTOHHOCTb U 3KCTPEMYMBI
5 IIpuMeHeHre MPOU3BOIHOM K UCCIIEIOBAHUIO 1
(hyHKIMH Ha MOHOTOHHOCTb U DKCTPEMYMBI
5 IIpumeneHue Mpou3BOTHON K UCCIIEOBAHUIO 1
(hyHKIMH Ha MOHOTOHHOCTB U DKCTPEMYMBI
Haxoxnenue HanOoIbIIEro M HAMMEHBIIIETO
7 3HAaYEHUS HETIPEPHIBHON (PYHKIINK Ha 1
OTpe3Ke
Haxoxnenue HanOoIbIIEro M HAMMEHBIIIETO
8 3HAaYEHUS HETIPEPHIBHON (PYHKIINK Ha 1
OTpEe3Ke
Haxosxnenne HauOopIIero 1 HAMMEHbILETo
9 3HAYEHUS HETIPEPHIBHON (PYHKIINK HA 1
OTpEe3Ke
Haxosxnenne HauOopIIero 1 HAMMEHbILETo
10 3HAYCHUS HEMPEPHIBHON (PyHKIIMK Ha 1
OTpe3Ke




11

12

13

Haxoxnenne HaubopIIero 1 HANMEHbBIETO
3HAa4YCeHUS HEMPEPHIBHON (PyHKINK Ha
OTpe3Ke

Haxoxnenve HanOoIbIIeT0 M HANMEHBIIIETO
3HAYEHUS HETIPEPHIBHON (PYHKIIUU HA
OTpe3Ke

TIpumeHeHne MPOU3BOAHON 111 HAXOXKACHUS

HaWJTy4dlIero pemcHus B IMPUKIaIHbIX
3aJadax

14

[IpumeHeHre TPOU3BOIHOM JJIsl HAXOXKICHUS
HaWIy4lIero peleHus B MPUKIa HbIX
3aJagax

15

[IpumeHeHne NpOU3BOAHON JIs
OTpeIeTICHUS] CKOPOCTH M YCKOPEHUS
mporiecca, 3aJaHHOTO (GOPMYION M
rpaduxom

16

[IprmeHeHne MPOU3BOIHON IS
oTIpeieNIeHNs] CKOPOCTHU M YCKOPEHUS
mpoliecca, 3aJaHHOro (opMyJIoN WK
rpaduKoM

17
18
19

Kowmmosumms QyHKIumit
Kowmmoszumms QyHKIumit

Kowmmosumms QyHKIumit

20

I'eomeTprueckue 0O6pa3bl ypaBHEHUI Ha
KOOPJIMHATHOM IMJIOCKOCTH

21

22

I'eomeTrpuueckue 0O6pa3bl ypaBHEHUI Ha
KOOPJMHATHOM MIIOCKOCTH
Kontponsnas pabota: "MccnenoBanue
(yHKIUH ¢ TOMOIIBIO TPOU3BOTHOM "

23

ITepBoobpasHasi, OCHOBHOE CBOHCTBO




NepBOOOPa3HBIX

[lepBooOpazHbIe 37IeMEHTAPHBIX (HYHKLIHUH.

24
[IpaBuia HaxoXKACHUS IEPBOOOPA3HBIX

o5 [lepBooOpazHbIe 37IeMEHTAPHBIX (HYHKLUH.
[IpaBwmita HaxXOXIEHHUS TIEPBOOOPAZHBIX

26 MaTterpan. ['eomeTpudecKkuid CMbICI
MHTETrpana

97 Beruucnenue onpeaenéHHOro HHTErpaa mo
thopmyire Herorona-Jleiiorma

08 Brruncnenue onpenenéHHOro HHTETpaa 1mo
thopmyire Herorona-Jleiiorwma

29 [IpumeneHne MHTETpaa I HaX 0K ISHUS
TUTOIIAJICH IJIOCKUX (QUTYD

30 [TpumeneHnue nHTETpaNa Al HAXOXKICHUS
00BEMOB reOMETPUIECKIX TeIl

31 IIpumeps! pemenuii nud dhepeHnnanbHbIX
ypaBHEHUI

39 IIpumeps! pemenuii nud dhepeHnnanbHbIX
ypaBHEHUH
MaremaTtndyeckoe MOJICIIMPOBaHNE peaTbHBIX

33 MIPOIIECCOB C TIOMOIIBI0 Ar(PepeHITHaTEHBIX
ypaBHEHUH

34 KonTtpoinbsHas padora: "[leppooOpa3sHas u
uHTerpan”

35 Tpuronomerpuueckue GyHKIIUH, UX
CBOICTBA U TpaduKn

36 Tpuronomerpuieckue GyHKIUH, UX
CBOIiCTBa U TpaduKn

37 Tpuronomerpuueckue QyHKIUH, HX

CBOIiCTBa U Tpaduku




Tpuronomerpuueckue GyHKIUH, UX

38 . 1
CBOIiCTBa U Tpaduku

39 Tpuronomerpuueckue GyHKIUH, UX 1
CBOICTBa U TpaduKH
OT100p KOpHEH TPUTOHOMETPUIECKUX

40 YpaBHEHUH C TIOMOIIBIO 1
TPUTOHOMETPUUECKOH OKPYKHOCTH
OT60p KOpHEW TPUTOHOMETPHUECKUAX

41 ypaBHEHUH C TOMOIIBIO 1
TPUTOHOMETPUYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUIECKUX

42 ypaBHEHUH C TOMOIIBIO 1
TPUTOHOMETPUIECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUIECKUX

43 YpaBHEHUH C MOMOIIIBIO 1
TPUTOHOMETPUUECKOH OKPYKHOCTH

44 Pemenrie TpUrOHOMETPUIECKUX HEPABEHCTB 1

45 PemieHne TpUroHOMETpUYECKUX HEPABEHCTB 1

46 PemieHne TpUroHOMETpUYECKUX HEPABEHCTB 1

47 Pemienrie TpUrOHOMETPUYECKUX HEPABEHCTB 1
KonTponbaas padora: "["paduxu

48 TPUTOHOMETPUYECKUX (PYHKITHIA. 1
Tpuronomerpruyeckrue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI pEIICHUS TIOKA3aTEILHBIX 1
HEPaBEHCTB

50 OcCHOBHBIE METO/IbI pEIICHUS TIOKA3aTEIbHBIX 1
HEPaBEHCTB

51 OCHOBHBIE METO/IbI pEIICHHS TTOKA3aTEILHBIX 1
HEPaBEHCTB

52 OCHOBHBIE METO/IbI PEIIEHUS TOKAa3aTEIbHBIX 1




HEPaBEHCTB

OcHOBHbBIE MCTOJbI PCIICHU A

53 JorapupMHUIECKUX HEPAaBEHCTB
54 OCHOBHBIE METOJIBI PELICHHSI
norapupMHUIECKUX HEPABEHCTB
55 OCHOBHBIE METOJIBI PEIICHHSI
JorapuMHUIECKUX HEPAaBEHCTB
56 OCHOBHBIE METO/IBI PEIICHHSI
norapuMHIECKUX HEPABECHCTB
57 OCHOBHBIE METOJIHI PEIICHHSI
UpPpalMOHATBHBIX HEPABECHCTB
58 OCHOBHBIE METOJIBI PEIICHHSI
UpPpalMOHANBHBIX HEPABEHCTB
59 OCHOBHBIE METO/IBI PEIICHHSI
UpPPalMOHANTBHBIX HEPABECHCTB
60 OCHOBHBIE METO/IBI PELICHHS
UpPpaLMOHANBHBIX HEPABEHCTB
61 I'paduueckue METOBI pelICHUS
UPPaIMOHANBHBIX YPaBHEHUH
62 I'paduueckre MeTOIBI pelIeHUs
UPPALMOHANBHBIX YPAaBHEHUH
63 I'paduueckue METOABI peICHUS
II0KAa3aTeJIbHbIX YPABHEHUI
64 I'paduueckue METOBI pelieHHs
MOKa3aTeNbHBIX HEPAaBEHCTB
65 I'paduueckue METOBI pelieHHs
JorapupMUIecKuX ypaBHEHUH
66 I'paduueckue MeToAbI pelieHns
sorapu()MUYECKUX HEPABEHCTB
67 I'padryeckue MeTO bl peIICHUS




68

69

JIor apI/I(bMI/I‘-ICCKI/IX HCPABCHCTB

I'paduueckue MeTOABI pelieHUs
MOKAa3aTeNbHBIX U JIOTApU(PMHUECKIX
YpaBHEHUI

I'paduueckue MeToabl peneHus
MOKA3aTEeNbHBIX U JIOTApU(PMIUECKIX
YpaBHEHUI

70

I'padmueckue MeToabl peLeHns
MIOKA3aTeNbHBIX U JIOrapu(PMUIECKUX
HEPaBEHCTB

71

72

73

I'padmueckrie METOIBI PELICHHS
MOKA3aTeNbHBIX U JIOTapU(PMIUSCKIX
HEPABECHCTB

Kontponbhas pabora: "UppannonaibHeie,
MoKa3aTelbHbIC U JorapudmMuieckre
HepaBeHcTBa"

Kommnekcuele yncna. Anredpanueckas u
TpUTOHOMETpUYIEcKasi POpMBbI 3aricH
KOMIIJIEKCHOT'O YHCJIa

74

Kommnekcusle yncna. Anredpanyeckas u
TpUrOHOMETpUUEcKask POpMBbI 3anicH
KOMIIJIEKCHOT'O YHCJIa

75

76

77

Apudmerrueckue onepaun ¢
KOMIUIEKCHBIMH YUCIIAMHU
ApudmeTrueckue orneparuu ¢
KOMITJIEKCHBIMU YHCIIAMU
M3o0pakeHre KOMIUTEKCHBIX YHCET Ha
KOOPJIMHATHOM IMJIOCKOCTH

78

M3o0pakeHre KOMIUTEKCHBIX YHCET Ha
KOOPJMHATHOM IIIOCKOCTH




®opmyna Myaspa. Kopuu n-oii crenenu u3

7 KOMITJIEKCHOTO YHCJIa

80 ®opmyna Myaspa. Kopau n-oii crenenu u3
KOMIIJIEKCHOTO YHCIIa
[IpuMeHeHne KOMIUIEKCHBIX YHCEIT AT

81 peteHust GU3NIECKUX U TEOMETPHUECKUX
3aga4

82 KonTponbras pabora: "KoMmruiekcHbie
yycna'

83 HarypanbHbie U ienbie yncna

84 HatypanwsHbie u 1enbie yucia

85 [TpumMeHeHue MPU3HAKOB JIETTUMOCTH LENBIX
YHCel

86 [IpuMeHeHre NPU3HAKOB AEIUMOCTH LIEbIX
qHcen

87 [TpuMeHeHre PU3HAKOB IETUMOCTH LIENBIX
yucen: HOJl u HOK

88 [IpuMeHeHre TPU3HAKOB IETUMOCTH LIEBIX
yucen: HOJl u HOK

89 [IpuMeHeHre NPU3HAKOB AEIUMOCTH LIEJIbIX
YHCeN: OCTATKH 10 MOJYJIIO

90 [TpuMeHeHre PU3HAKOB IETUMOCTH LIENBIX
YHCEN: OCTATKH 110 MOJLYJIIO
[IpuMeHeHre MPU3HAKOB AETUMOCTH LIEbIX

91 yucen: anroput™ EBknmnna mis perenus
3a]a4 B IIEJIbIX YMCIIAX

92 KonTponbHas pabota: "Teopust meabix
ymucen"

93 CucreMa 1 COBOKYITHOCTh YPaBHEHHH.

PaBHOCHIIBHEBIC CHCTEMBI M CHCTEMBI-




CJIEICTBUS

Cucrema 1 COBOKYITHOCTb YPaBHEHHH.
94 PaBHOCHIIBHBIE CHCTEMBI 1 CUCTEMBI-
CJIEZICTBUS

OCHOBHBIE METOJbI PEIICHUA CUCTEM U

95
COBOKYITHOCTCHU pallUOHAJIBHBIX YPAaBHCHUHN

OCHOBHBIE METOJIbI PEIICHHS CUCTEM H
96 COBOKYITHOCTEH MPPaMOHATBHBIX
yYpaBHEHUI

97 OCHOBHBIE METO/IbI PEIICHHS CUCTEM U
COBOKYITHOCTEH ITOKA3aTEJIbHbIX YPABHEHUI

08 OcHOBHbBIE METOJbI PCHICHUA CUCTEM U
COBOKYIHOCTEH MMOKa3aTeNbHbIX YPABHEHUI

OCHOBHBIE METO/IBI PEIICHUS CUCTEM U
99 COBOKYITHOCTEH Jorapu(pMUiecKux
ypaBHEHU I

OCHOBHBIE METO/IbI PEIICHHS CUCTEM H
100 COBOKYITHOCTEH JTorapupMUIeCcKuX
ypaBHEHU I

[TpuMeHeHne CUCTEM K PEIICHHIO
MaTeMaTHYeCKUX 3a/1a49 M 33/1a4 U3

101 Pa3IMYHBIX 00JIACTEH HAYKH U PeaTbHOU
YKU3HH, HHTEPIIPETAIMS OTYIEeHHBIX
pe3yabTaToB

[IpuMmeHeHne cucTeM K PEIIeHHIO
MaTeMaTHYECKUX 3a]a4 U 3a/1a4 U3

102 Pa3TUIHBIX 00JIaCTEeH HAYKH U PEaTbHOMN
JKU3HU, HHTEPIIPETANNS TTOTYYSHHBIX
pe3yIbTaTOB

103 IIpuMeHeHrEe HEPaBEHCTB K PELICHUIO
MaTeMaTUYECKUX 3a7a4 U 3a/1a4 U3




pa3nuYHbBIX 00JacTel HAyKH U peallbHON
YKU3HH, HHTEPIIPETAIMS OTYIeHHBIX
pe3yIbTaToB

Konrtponbras padora: "CrcreMbl
palMoHAaIBHBIX, UPPAIIHOHATBHBIX

104 NOKAa3aTeIbHBIX U JIOTapU(PMUIECKIX
ypaBHEHUI"

105 PannonaneHble ypaBHEHMS ¢ TapaMeTpaMu

106 PanmonansHble HEpaBEHCTBA C MapaMeTpaMH

107 PanonansHBIE CHCTEMBI ¢ TTapaMeTpaMu

108 UppanonaibpHble ypaBHEHHS, HEPABEHCTBA C
napameTpaMu

109 HppannoHanbHbIe CHCTEMBI C TapaMeTpaMu

110 [TokazarenbHbIe YpaBHEHHS, HEPABEHCTBA C
napaMeTpamu

111 ITokazarenpHBIE CHCTEMBI C TApaMeTPaMH

112 Jlorapudmuueckue ypaBHEHUsI, HEPaBEHCTBA
C mapaMeTpamMu

113 JlorapudmMudeckue CUCTEMBI C TTapaMeTpaMH

114 TpuroHomeTprdeckre ypaBHEHUS C
napaMeTpamu

115 TpuroHomeTprvecKre HepaBeHCTBaA C
napameTpamu

116 TpUTOHOMETPHUYECKHIE CHCTEMBI C
napaMeTpamu
ITocTpoeHue u uccnenoBanue

117 MaTeMaTHYECKHX MOJIEIEH pealbHbIX

CUTYyallUi C MOMOILbIO YPAaBHEHUH C
rapaMeTpamMmu




HOCTpOGHI/IC 1 UCCJICEAOBAHUEC
MaTeMaTHUYECCKUX MOJCICH PpCaJIbHBIX

118
CUTYaIUi C TTIOMOIIBIO CHCTEM YPaBHEHHH C
napaMeTpaMu
[TocTpoenue u uccnemoBanue

119 MaTeMaTHIECKUX MOJICICH peaabHbIX
CUTYaIUi C MOMOIIBIO CUCTEM YPaBHEHUN C
napaMeTpaMu

120 Kontponbhas pabora: "3agauu c
napamerpamu”

121 [ToBTOpenwue, 0000IIeHNEe, CHCTEMATH3AITHS
3HaHMil: "YpaBHeHUN"

122 [ToBTOpeHUe, 0000IIEHNE, CUCTEMATU3ALIUS
3HaHu#: "YpaBHeHus"

123 [ToBTOpeHue, 06001IIeHNE, CHICTEMaTH3aIHS
3HaHuil: "YpaBHeHusa. CucteMbl ypaBHEHUN"

124 IToBTOpeHwue, 0000IIeHHEe, CHCTEMATH3AITHS
3Hanwmii: "HepaBencrsa"

125 [ToBTOpeHue, 0000IIeHNE, CUCTEMATU3ALIUS
3HaHuil: "HepaBenctaa"

126 IToBTOpenwue, 0000IIeHNE, CHCTEMATH3AITHS
3HaHuil: "HepaBenctaa"

127 IToBTOpeHwue, 0000IIeHNEe, CHCTEMATH3AITHS
3HaHui: "[IponsBoaHas u e€ npumeHeHne"

128 [ToBTOpenue, 0600IIeHNE, CUCTEMATH3AITUS
3HaHui: "[IponsBogHas u e€ npumeHeHue"
IToBTOpenue, 00001IEHNE, CHCTEMATHU3ALIH

129
3HaHui: "[IponsBogHas u e€ npumeHeHne"

130 [ToBTOpeHwue, 0000IIeHHE, CHCTEMATH3AITHS

3HaHui: "VHTErpan u ero npumMenexnue"




131 IToBTOpeHwue, 0000IICHHE, CHCTEMATH3AITHS 1
3HaHuit: "OyHkuun"
132 IToBTOpeHwue, 0000IICHHE, CHCTEMATH3AITHS 1
3HaHui: "DyHKIIH"
133 IToBTOpEHME, 0000IICHNE, CHCTEMATH3AIIHS 1
3HaHuit: "OyHkuun"
134 Utorosast KOHTpoNbHAA paboTa 1 1
135 HroroBas koHTpOIBbHAS paboTa 1 1
136 HOBTOPeHI/Ie, 000011IeHHE, CHCTEMATH3ALHUs 1
3HAHMH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10







YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOANYECKHUE MATEPUAJIBI U1 YUUTEJIA

IOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET






