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INOACHUTEJBHASA 3AIIMCKA

VYyeOHblli Kypc «AnreOpa U Hayajla MAaTeMaTHMYECKOTO aHAIM3a» SBISETCA
OIHUM M3 Hauboyiee 3HAYUMBIX B MPOTpaMMe CpEAHEro oouero oOpa3oBaHMs,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH 00€CIeYNBACT MHCTPYMEHTAJIbHYIO 0a3zy is
M3YYEHUS BCEX €CTECTBEHHO-HAYUHBIX KYPCOB, a C JIPYyroil CTOPOHBI, POPMUPYET
JIOTHYECKOE U aOCTpaKTHOE MBIIUICHUE 00y4YaroNIuXcsi Ha YPOBHE, HEOOXOIUMOM
JUTIsl OCBOEHUS MH(POpPMATUKU, OOIIECTBO3HAHMS, UCTOPUH, CIIOBECHOCTH U JPYTUX
IUCIMIUIMH. B paMkax gaHHOro ydeOHOro Kypca oOOydaromiuecs OBJIaJeBaroT
YHUBEPCAJIBHBIM SI3BIKOM COBPEMEHHOW HayKH, KOTopas (QOopMyIHpyeT CBOHU
JTOCTHXKEHHUS B MaTeMaTH4eCKOi opme.

VY4eOHblii Kypc anreOpsl M HayaJl MAaTEMAaTHYECKOTO aHalIM3a 3aKia/ibIBaeT
OCHOBY [IJI1 YCIEIIHOTO OBJIaJieHUs] 3aKoHamMu (HU3UKH, XUMHUH, OHOJIOTHH,
MMOHUMAHUS OCHOBHBIX TEHICHIIMI Pa3BUTHUSI SKOHOMHUKHU M OOIIECTBEHHOMN JKU3HH,
MO3BOJISIET OPUEHTHUPOBATHCSI B COBPEMEHHBIX HH(PPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO MCHOJb30BaTh WX IS JajJbHEHIIEro oO0pa3oBaHUsS U B
MOBCEHEBHOM XU3HU. B TO e BpeMs oBiajeHUEe aOCTPAKTHBIMH U JIOTUYECKH
CTPOTUMHU KOHCTPYKIMSIMU anreOpbl M MaTeMaTHYECKOTO aHain3a pPa3BUBACT
YMEHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKa3bIBaTh
YTBEPXKJICHUSI ¢ TIOMOIIBIO MHIYKIIMK U PACCYXKJaTh JNETyKTUBHO, MCIOJIb30BaTh
00001lIeHHEe W KOHKpEeTU3alMio, a0CTparupoBaHWE U AaHAJIOTHIO, (QOpMHUpPYET
KpEaTUBHOE U KPUTHUECKOE MBIIIICHUE.

B xone uzyuenus yueOHOro kypca «Anredpa M Haudajga MaTeMaTHUYECKOTrO
aHanu3a» oOydyarouuecs MOJy4YaloT HOBBIM OMBIT pELICHUs MPUKIAIHBIX 3aj]ad,
CaMOCTOSITEIIFHOTO TOCTPOEHUSI MAaTeMAaTUUECKUX MOJENEH pealbHBbIX CUTYAIIH,
UHTEPIpPETAMA  TOJYYCHHBIX  PEIIEHWH, 3HAKOMATCS € IpUMEpaMH
MaTeMaTUYECKUX 3aKOHOMEPHOCTE B MpPHUpPOAE, HAyKe M HUCKYCCTBE, C
BBIJIAIONTUMHUCS MaTEMAaTHYECKIUMH OTKPBITUSIMHA U UX aBTOPAMHU.

VY4eOHblli Kypc 00JIaJa€T 3HAUUTEIBHBIM BOCHUTATENbHBIM IMOTEHIIUATIOM,
KOTOPBI pealn3yercs Kak dYepe3 Y4ueOHBIM Marepuaj, CIOCOOCTBYIOIIHIA
(hOpMHUPOBAHUIO HAYyYHOTO MHUPOBO33PEHUS, TaK W uepe3 CHenupuky ydeOHOM
NEeATEeNIbHOCTH, TpeOyroled MNpOJOJDKUTEIBHOM — KOHIEHTPAllUM  BHUMAHMUS,
CaMOCTOSTENIbHOCTH, aKKYPaTHOCTH U OTBETCTBEHHOCTH 3a MOJTYYEHHBIN pe3yIbTarT.

B ocHoBe meTouku oOydeHus anredpe U HayajaamM MaTeMaTHueCKOro aHajau3a
JICKUT NEATCIIbHOCTHBIA MPUHITUATI 00yYESHHUSI.

B cTpykType yueOHoro Kypca « Anredpa 1 Hauajaa MaTeMaTUUeCKOT0 aHATM3a)
BBIZICJICHBl  CIIEAYIOUIME COAEpP)KATEIbHO-METOAUYEeCKue JMHUM: «Yucna w
BBIYMCIICHUS, «DYHKIMU U rpaduku», «YpaBHEHUs U HepaBeHCTBa», «Hauana
MaTeMaTUYEeCKoro aHaiauza», «MHoOkecTBa ¢ Jioruka». Bce OCHOBHbIE



COZIepKATEIPHO-METOIMYECKUE JIMHUA W3Y4YaloTCS Ha TMPOTSHKECHUU JBYX JIET
oOy4eHus Ha ypOBHE CpeTHEro 001ero oopa3oBaHus, ECTECTBEHHO JOTIONHSS JAPYT
Jpyra 1 MOCTENEHHO HACHIIAsICh HOBBIMU TEMaMU U pasjienaMu. JJaHHbIN yueOHbIH
KypC SIBJISIETCS WHTErPAaTHBHBIM, IOCKOJBKY OOBEIUHSET B cebe coaepiKaHue
HECKOJBKMX MaTeMaTHYeCKUX JUCIMIUINH, TaKUX Kak airedpa, TPUTOHOMETPHS,
MaTeMaTUYeCKHU aHAIN3, TCOPUS MHOXKECTB, MaTeMaTH4eCKas JIoruka u apyrue. [1o
Mepe TOro Kak o0ydaromniyecsl OBjiaJIeBaloT Bcé Oosiee MHUPOKUM MAaTEMaTUYECKUM
anmnapaToM, y HUX MOCJEA0BaTeIbHO (DOPMUPYETCS U COBEPIICHCTBYETCS YMEHHE
CTPOUTh MATEMAaTUYECKYI0 MOJENb peaJbHON CHUTyallud, NPUMEHSATh 3HAHWUS,
MOJIyYCHHBIC TPU HW3YYCHUW Yy4eOHOTO Kypca, HJisi PEIICHHS CaMOCTOSATEIHHO
chOpMyTUPOBAHHONW MaTEeMaTHYECKOW 3aadyu, a 3aTeM HHTEPIPETHUPOBATH CBOU
OTBET.

CopepxatenpHO-MeTOIMYECKass TUHUS «YuCna W BBIUMCICHHUS» 3aBEpPIIACT
(hopMHpOBaHNE HABBIKOB MCITOJIB30BAHUS JICHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4yaTo Ha ypOBHE OCHOBHOTO o011ero oOpa3oBanus. Ha ypoBHe cpegHero oOruiero
oOpazoBanusi 0oco00oe BHHMaHHE yjaensercs (OPMHPOBAHUIO  HAaBBIKOB
paIrMOHANBHBIX BBIYUCIICHUH, BKJIIOYAIONIUX B CE0S HMCIOJB30BAHHME Pa3TUYHBIX
dbopM 3amMcu YWCiIa, YMEHHE JelaTh MPHUKUJKY, BBITOJHATh MNPHOIMKEHHBIC
BBIYHMCIICHUSI, OIICHUBATh YMCIIOBBIC BBIPAKEHUs, pabOTaTh ¢ MaTeMaTUYECKUMHU
KOHCTaHTaMH. 3HAKOMbIE OOYYaroOIIMMCS MHOXXECTBA HATYyPaJIbHBIX, IEJIBIX,
palMOHANBHBIX W JCHCTBUTEIBHBIX  YHCEN  JOIMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX YHCENl. B KakIoM U3 OTUX MHOXKECTB pPacCMaTPHBAIOTCS
CBOWCTBEHHBIE €My chenu(uueckue 3aJadydl W OIlepaluu: JAeJieHHEe Hallelo,
OTIEpUPOBAHUE OCTATKAMHU Ha MHOXKECTBE LIENBIX YHCEN, OCOOBbIE CBOWCTBA
palMOHANBHBIX U UPPAIIMOHAIIBHBIX YHCEN, apu(METUUECKHE OMepaluu, a TaKkKe
M3BJICUCHUE KOPHS HATYPAIbHOW CTENIEHM HAa MHOXXECTBE KOMIUICKCHBIX YHCEII.
bnarogaps mocnemoBaTenbHOMY pACHIMPEHUIO Kpyra HCIONb3yeMbIX YHCENT |
3HAKOMCTBY C BO3MOXKHOCTSIMH UX MPUMEHEHHMS ISl PEHICHUS] Pa3IMYHBbIX 3a7ad
dbopMHUpyeTCsl TIPEACTABICHUE O €IWHCTBE MATEMAaTHKW KaK HAayKd U €€ poJid B
MOCTPOEHUU MOJENIe peaJbHOr0 MHUpa, IMIUPOKO HMCMHOJB3YIOTCS 0000IIeHHE |
KOHKpETH3aITH.

Jluausa «YpaBHEHUS W HEPABEHCTBA» PEANTHM3yeTCs Ha TPOTSHKEHUU BCETO
oOy4eHHs Ha YPOBHE CPETHEr0 00IIer0 00pa3oBaHMsl, TOCKOJIbKY B KaXK/IOM pas3jiee
[IporpamMmbl TIpeayCMOTPEHO pEIlIEHWE COOTBETCTBYIOIIMX 3aaad. B pesynbrate
oOydJaromiecss OBJIAJCBAIOT PA3IUYHBIMA METOJIAMU PEIICHUS PaIlMOHAIBHBIX,
HUPPAIMOHATBHBIX, TTOKA3aTeIbHBIX, JOTAaPU(PMUYECKUX M TPUTOHOMETPUICCKUX
ypaBHEHWH, HEPAaBEHCTB W CHCTEM, a TaKKe 3aaad, COACpKaIlIuX IapameTpEhl.
[Tony4yeHHBIE YMEHHUS IIUPOKO HCIOIB3YIOTCS MPU HCCIACAOBAHUM (YHKIHMHA C
MOMOIIBIO TTPOU3BOAHOMN, MPU PEUICHUU MPUKIIATHBIX



3a/1a4d M 3a7a4 Ha HaXOXK/ICHWE HauOOJIBIINX ¥ HAMMEHBIINX 3HAYCHUA (PYHKITUU.
JlanHast comepkaTeNbHas IMHUS BKJIIOYAET B ce0s Takke PopMUpPOBaAaHUE YMEHHMA
BBINIOJIHATh ~ pacy€Thl 1o  ¢dopMmyiaMm, MOpeoOdpa3oBaHUs  palMOHAIbHBIX,
UPPALUOHATBHBIX W TPUTOHOMETPUUYECKUX BBIPAKEHUN, a TaKKE BBIPAKECHH,
coJiepKalIuX CcTerneHn u jorapudmel. brarogaps m3ydeHuio anredpandeckoro
MaTepuasa MpOUCXOIUT AajbHEHIIIee pa3BUTHE AITOPUTMUUECKOTO U aOCTPAKTHOTO
MBIIICHUS O0ydYaromuxcs, GOpMUPYIOTCS HABBIKH JETyKTUBHBIX PACCYXKICHUMH,
paboThl C CHUMBOJIbHBIMU (pOopMaMu, TpeICTaBICHUS 3aKOHOMEPHOCTEH U
3aBHCHUMOCTEH B BHJIE€ PABEHCTB U HEPAaBEHCTB. AJreopa npeaiaraet 3QPeKTUBHbIC
WHCTPYMEHTBI JJII PEIICHUS TPAKTUYECKUX M ECTECTBEHHO-HAYYHBIX 3aj1ad,
HaIJISITHO IGMOHCTPUPYET CBOM BO3MOYKHOCTH KakK SI3bIKa HAYKH.

CopepxarenpHo-MeTonn4eckass JUHUS «DyHKIMU W TpaduKm» TECHO
neperieTaeTes ¢ JIPYTUMH JIMHUSMUA Y49eOHOTO Kypca, MOCKOJIBKY B KaKOM-TO
CMBICIIE 33JJa€T MOCIEeI0BATENbHOCTh U3yUeHUs MaTepuana. M3yueHue cTeneHHou,
MOKa3aTeIbHOMU, JTOTapU(PMUIECKON U TPUTOHOMETPUUIECKUX (DYHKITUH, NX CBOMCTB
U TrpaUKOB, UCIOJIb30BaHNE (PYHKLIMHA A pEUIeHUs 3a]ad U3 JPYTruX y4eOHbIX
MPEIMETOB M PEATbHOM JKU3HHM TECHO CBSI3aHO KaK C MaTEMaTHYECKUM aHAIU30M,
TaK M C pElICHUEM YpaBHCHWH M HEpaBeHCTB. [Ipm 3ToM OO0JbIIOE BHHUMaHHUE
yaensercss GOpMUPOBAHUIO YMEHHs BbIpaXaTh (POPMyJIaMH 3aBUCUMOCTH MEXKY
pPa3NTUYHBIMM BEJIIMYMHAMU, HCCIIEIOBATh TOJYYCHHbIC (YHKIMH, CTPOUTHh HX
rpaduku. Matepuan 3To# coJiepaTeabHON JIMHUYU HalleJIeH Ha pa3BUTHE YMEHUH U
HAaBBIKOB, ITO3BOJISIOIINX BBIPAXKaTh 3aBUCUMOCTH MEXIY BEIMUNHAMH B PA3THIHON
dbopme: aHamuTUYECKOM, rpaduueckoit U cioBecHOU. Ero uzydenue cnocoOCTByeT
Pa3BUTHIO aJTOPUTMHUYECKOTO MBIIUICHUS, CIOCOOHOCTH K OO0O0OIIEHHIO W
KOHKPETHU3AIUH, UCTIOIb30BAHUIO aHAJIOTHH.

CopnepxarenpHas JuHus «Havama maTeMaTH4ecKOro aHaln3a» IO3BOJIAET
CYIIIECTBEHHO PACIIMPUTL KPYT KaK MaTEMaTHYCCKUX, TaK W MPUKIAIHBIX 3aj1ad,
JOCTYIHBIX 00YyYaromuMcs, TaK KaK y HUX TOSIBJISIETCS BO3MOXHOCTh CTPOHTH
rpa@uKy  CIOXHBIX (YHKIHMM, ONpEAeNsTh WX HAWOOJbIINE W HANMEHBIIHE
3HAYEHUS, BBIYUCIATH TUIOMAAN (QUTYp U OOBEMBI Tell, HAXOJIUTh CKOPOCTH H
yCcKopeHusi TmpoueccoB. JlaHHas coaepxkaTenbHas JUHHUS OTKPHIBAET HOBBIC
BO3MOYKHOCTH TTOCTPOSHHUS MaTEMaTHYCCKUX MOJCICH pEalbHBIX CHUTYaIui,
MO3BOJISIET HAXOIUTh HAMIIYYIIIEe PEeIICHUE B IPUKIIAIHBIX, B TOM YUCJI€ COLIMATILHO-
HPKOHOMHUYECKHUX, 3a7adyax. 3HAKOMCTBO C OCHOBAaMU MAaT€MAaTHYECKOTO aHallu3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (POPMAIBHO-TOTUUECKOTO U KPEATUBHOTO
MBINIUICHUSI, (OPMHUPOBAHUIO YMEHHH pacro3HaBaTh TMPOSBICHHUS 3aKOHOB
MaTEeMaTHKU B HayKe, TEXHUKE M HCKyccTBe. OOydaromiecs: y3HaT O



BBIJIAIONTUXCS pe3yiIbTaTaX, MOJYICHHBIX B XOJI€ PA3BUTHSI MATEMATUKHU KaK HAYKH,
1 00 WX aBTOpax.

ConepxaTenpHO-MeToANYEeCKas TUHUS «MHOXKECTBA U JIOTHMKa» BKJIIOYAET B
ceOs DJIEMEHTHl TEOPUM MHOXECTB W MATEMAaTHYECKOW JIOTUKH. TeopeTHKo-
MHOECTBEHHBIC MIPEICTABICHUS MPOHU3BIBAIOT BECh KYyPC IIKOJIHHON MaTeMaTHUKH
U TpejjararoT HauOoJiee YHHUBEPCAIbHBIN S3BbIK, OOBEAWHSIONIMN BCE pa3Jieiibl
MaTeMaTUKu HW €€ TPUIOKEHUN, OHHM CBS3BIBAIOT pa3HbIE MaTEMAaTUYECKHE
TUCITUIUIMHBL W WX TPUIOKEHUs B eauHoe 1enoe. [lodTomy BaKHO daTh
BO3MOXXHOCTh 00yYaroliemMycsi IOHHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  S3BIK
COBPEMEHHOM MaTeMaTUKH U WCIIOJB30BaTh €0 JJISI BHIPAXKEHUSI CBOMX MBICIICH.
JIpyruM BaXHbIM TPU3HAKOM MaTEMaTUKHW KaK HayKd CJeayeT IpU3HaTh
CBOWCTBEHHYIO €H CTpOrocTb OOOCHOBaHWMI W CJIEIOBAaHUE OMPEACIEHHBIM
mpaBujaM  TIOCTPOCHHS  JIOKA3aTENbCTB.  3HAKOMCTBO €  DJIEMEHTAMH
MaTeMaTUYeCKOW JIOTUKH CIIOCOOCTBYET PA3BUTHIO JIOTHYECKOTO MBIITUICHHS
00y4Jaronuxcsi, TO3BOJISET UM CTPOUTH CBOM PACCYXICHHUS Ha OCHOBE JIOTHYECKUX
npaBuj, POPMHUPYET HABBIKM KPUTHIECKOTO MBIIIJICHHUS.

B yuebnom kypce «AnreOpa ¥ Hayajga MaTeMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MATE€MAaTHYECKOTO MOJEIUPOBAHUS, KOTOPHIC MPU3BAHBI
CrocoOCTBOBaTh (POPMHUPOBAHUIO HABBIKOB IIOCTPOCHHUS MOJICNICH peaTbHbIX
CUTyallMi, HCCIEAOBAaHUS OTHUX MOJCICH C IOMOIIBIO ammapaTra ajreOpbl |
MaTeMaTUYeCKOr0 aHalin3a, WHTEPIPETAIlMU TOJIYYCHHBIX pPE3yJbTaToB. Takue
3aJlaHusl BIUIETCHBI B KAXKJIBIN U3 pa3/ieNIoOB IPOrPaMMBbl, TOCKOJIBKY BECh MaTepUal
y4eOHOTO Kypca HIMPOKO HCIIOIB3YETCS JUIsl PEIICHUs MPUKIATHBIX 3amad. [Ipu
pPEIICHUM  PCAJTBbHBIX  IPAKTHYCCKUX  3ajJad  OOydYaromuecs  pa3BUBAIOT
HaOIIOAATCIBHOCTh, YMEHHE HAaXOAUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
WCIIOJB30BaTh  aHAJOTHIO, 0000maTh W  KOHKPETU3UPOBATh  IPoOJeMy.
JlesitenbHOCTh 1O  (OPMUPOBAHMIO HABBIKOB pEHICHUS TPHUKIAJAHBIX  3a7ad
OpTaHU3YETCs B MPOIIECCEe M3YUCHHS BCEX TeM y4eOHOTo Kypca «Anredpa n Hadaia
MaTEeMaTHYECKOTO aHaTN3ay.

Ha wu3ydenne yueOHOTO Kypca «Anrebpa M Hayajga MaTeMaTUYECKOTO
aHanuza» otBoauTcs 272 vaca: B 10 kimacce — 136 gacos (4 daca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIETIO).



COILEPKXAHUE OBYYEHUA
10 KJTACC

Yucaa v BIYUCTICHUS
Paunonanbsabie yncia. OObIKHOBEHHbIE M JECATUYHBIE APOOU, MPOLICHTHI,
OeckoHeuHbIe nepuoauueckue Apoou. [lpumenenune apobdeir U MpOLEHTOB AJis
pEeLIEHNS IPUKIIAAHBIX 3a7a4 U3 PA3JIMYHbIX OTPACIICH 3HAHUN U PEATBHOW KU3HU.

JlelictBuTenpHble  4MCla. PanvoHanbHbIE W UPPAUMOHAIBHBIC  YHCIIA.
Apudmernueckre  omepalMy € JICUCTBUTENBHBIMU  YHcCIaMH. Moayinb
JNEeUCTBUTEIBLHOTO YKCia U ero cBodcTBa. [IpubmmkEHHBIEC BRIYUCIICHHUS, TIpaBUiia
OKPYIJIEHUS, IPUKUIKA U OLICHKA PE3YJIbTAaTa BHIYNCICHUM.

Crenenb ¢ uenbiM TnokazareneM. bunom HeroTona. Hcnons3oBaHue
MOAXOAIIEH (POPMBI 3aMUCH JICUCTBUTEIBHBIX YUCEN JUISl PEIICHUS TPAKTUUECKUX
3a/1a4 U MPECTABICHUS JaHHBIX.

ApudmMernueckuii KOpeHb HATYpaJIbHOW CTENEHU U €T0 CBOMCTBA.

CreneHp C palUOHaJIbHBIM IOKa3aTeieM W €€ CBOWMCTBA, CTENEHb C
JICUCTBUTEIBHBIM IMOKA3aTCIICM.

Jlorapudm uyucna. CpoiicTBa sorapudma. JlecaTuuHble W HaTypalbHbIC
Jorapudmel.

Cunyc, KOCUHYC, TAHI€HC, KOTAHIE€HC YHCIOBOTO aprymeHTa. ApKCHHYC,
APKKOCHHYC U apKTaHI'€HC YHUCIIOBOTO apryMEHTa.

YpaBHeHHs ¥ HEPaBeHCTBA

ToxzaecTBa W TOXAECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHMs. PaBHOCUIIBHBIE YpaBHEHUS W ypaBHEHMSA-CIEACTBUsS. HepaBeHCTBO,
pelLIeHNE HEPABEHCTBA.

OCHOBHBIE METOJIBI PEIICHUS TIENBIX U JPOOHO-PAIMOHATBHBIX YPABHCHUN U
HEpPAaBEHCTB. MHOrowieHbl OT OAHOW IEepeMEeHHOW. JleneHue MHOrouieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema bezy. MHorousens! ¢ nensiMu koshGuiieHTamu.
Teopema Buera.

[IpeoOpazoBaHus YUCIOBBIX BbIpAXKEHUH, COACPIKAITUX CTENEHU U KOPHHU.

UppanuoHanbHbie YPaBHEHUS. OcHoBHBIE METO/IbI peleHns
UPpalUOHAIBHBIX YPABHECHUH.

[TokazarenbHbie ypaBHeHUs. OCHOBHBIE METOJBl PEUICHUS IMOKA3aTEJIbHBIX

YPaBHEHUH.

[IpeobOpazoBanue BbIpaKEHUM, COEPIKAMINX JIOTAPHUPMBI.

Jlorapudmuyeckue ypaBHEHUS. OcHOBHBIC METO/IbI perieHus
Jorapu(MHUUECKUX YpaBHEHUH.

OcHOBHBIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeobpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKECHUU. PellieHne TpUroHoMeTpUYECKUX YPaBHEHU .



Pemienne cucreM NMHEHHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHUH. Onpenenuress MaTpULbl 22, €ro TeOMETPUUYECKU CMBICIT U CBOICTBA,
BBIYMCIICHUE €T0 3HAYEHUs, IIPUMEHEHUE OIPEACINTENSA Uil PEIICHHUS] CUCTEMBI
JUHEHHBIX ypaBHEHUMW. PelleHne NpUKIAIHBIX 3a4ad C IIOMOIIBK) CHCTEMBI
JMHEWHBIX ypaBHeHUU. MccnenoBanue nNoCTPOEHHON MOJIENIN C ITOMOIIBIO MaTPULL
Y OIIPEACIUTENEH.

IlocTpoeHne MaTeMaTHYECKUX MOJEIEH PEalbHOM CUTYallMd C IOMOILBIO
YpPaBHEHUW W HEpaBeHCTB. [IpuMeHEeHME ypaBHEHUN M HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a/1a4 U 3aa4 U3 pa3Iu4HbIX 00JacTel HAyKH U pealbHOM KU3HU.

DyHKUUHA U TPaPUKHU

OyHKMsA, cnocoObl 3agaHus (yHKuMUA. B3auMHO oOpaTHble (YHKIUU.
Komnozumuss Qyukumii. 'paduk  ¢GyHKIuu. DieMeHTapHble MpeoOpa3oBaHUs
rpaduKoB QYHKITUH.

OO6nacTe ompeaeieHUs] 1 MHOXECTBO 3HadeHud (yHkiuu. Hynu dbyHkiun.
[TpoMexyTku 3HaKOMOCTOSIHCTBA. YETHBIE 1 Heu€THBIE pyHKUMU. [leprnoauueckue
¢byukun. IIpoMexyTkM MOHOTOHHOCTH (PYHKIMH. MakCUMyMbl U MHUHHUMYMBI
¢byukun. Hanbomnpiee 1 HauMeHbllee 3Ha4YeHUs (PYHKIIMH Ha IPOMEXKYTKE.

Jluneitnasi, kBajgpaTuyHas W JAPOOHO-JIMHEHHAs (QyHKIUH. DJIEMEHTapHOE
UCCJIEIOBAHKE U MOCTPOCHUE UX TPa(UKOB.

Crenennas QpyHKIMS C HaTypaJdbHBIM M LEJNbIM MOKa3aTeneM. E€ cBolicTBa u
rpaduk. CBoiicTBa u rpadvK KOPHS N-0i CTETIEHH KaK (PYyHKIIUW OOpaTHOU CTETICHH
C HaTypaJbHBIM IMOKA3aTEJIEM.

[lokazatenbHass u Jorapudmuueckass (QyHKIHMH, UX CBOMCTBA U TpadUKH.
Hcnonb3zoBanue rpadukoB PyHKIUHN AJ1s1 pelIeHUs] yPaBHEHUH.

TpuroHomerpuyeckass OKPYKHOCTb, OIPEACIICHHE TPUTOHOMETPUUYECKHUX
(GyHKIUI YHMCIOBOTO apryMeHTa.

OYHKIMOHAIbHBIE 3aBUCUMOCTH B peaJbHBIX IMpolleccax U SBICHUSX.
['paduixu peanbHbIX 3aBUCUMOCTEH.

Hauvana MaTemaTn4eckoro aHajausa

ITocnemoBaTeIbHOCTH, CHOCOOBI 3aJaHUs IOCJIEAOBaTEILHOCTEH. MeTton
MaTeMaTH4eCKO MHAYKIMH. MOHOTOHHBIE M OTPAHUYEHHBIE IT0CIEI0BATEIBHOCTH.
HcTopusi BOBHMKHOBEHHSI MaT€MaTHYECKOrO aHajn3a KaK aHalu3a OECKOHEYHO
MaJbIX.

Apudmerrueckas u reoMeTpudecKas nporpeccuu. beckoneuHo yObIBaroIast
reoMerpuueckas nporpeccusi. CyMMa 0€CKOHEYHO YOBIBAIOIIEH IeOMEeTpUUYECKOM
Mporpeccur. JINHEWHBIN U SKCIIOHEHIIMAIbHBIN pocT. Hucio e. Dopmyiia CII0KHBIX
npoueHToB. Mcmnonp30BaHWE MPOrpeccMd Il  PEIICHHs] pealibHbIX — 3ajad
MPUKJIAJHOTO XapaKTepa.



HenpepeiBHble (QYHKIMM W HX CBOWMCTBAa. TOYKM paspbiBa. ACHUMITOTHI
rpadukoB ¢yukiuii. CBoiicTBa (QyHKIMI HENpPEpbHIBHBIX Ha oOTpe3ke. Meton
UHTEPBAJIOB JUIsl pELICHUS HEpaBeHCTB. [IpMMEHEHHE CBONCTB HEIPEPHIBHBIX
GyHKIUHI 1715 peleHus 3a1a4.

[lepBas u BTOpast npousBoHble PpyHKIKU. Onpenenenrue, TeOMEeTPUIECKU 1
(bu3nuecKkuil CMBICI MPOU3BOIHOMN. YpaBHEHHE KacaTeIbHOM K rpa@uKy (pyHKIHU.

[Ipou3BogHbple  3JIEMEHTAPHBIX (byHKIUH. [IpousBogHas  cymMBbl,
MIPOU3BEICHNUS, YACTHOTO U KOMITO3ULIUU (PYHKLIUH.

MHoKecTBa H JIOTHKA

MHOXecTBO, OInepanuy HaJ MHOXECTBAMM M HMX CBOMCTBA. JlnarpaMmsl
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHMKO-MHOKECTBEHHOIO — amnmapara i
ONMCAHUs PEAJbHBIX IMPOLECCOB W SABJICHUM, NPU PEIICHUM 3a4ad W3 JAPYIUX
y4eOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MAaTEMaTHYECKOTO OOBEKTa, CIEICTBUE,
JI0Ka3aTeIbCTBO, PABHOCHIIBHBIE YPABHEHHS.

11 KIIACC

Yucaa v BIYUCTICHUSA

Harypanbubie u 1ensie yucna. [IpuMeHeHre NpU3HAKOB AETUMOCTH LEIBIX
yucen, HauOonpmui obmui nenutend (ganee — HOJl) m Hammensblinee obiiee
kpatHoe (nanee — HOK), octatkoB 1o Moyiio, anroputma EBkinaa ajis pemieHus
3a/1ay B LENbIX YHUCIaX.

Kommnekcuble uucna. AnreOpaumdeckas W TpUTOHOMETpUYECKast (HOPMbI
3alUCH KOMIUJIEKCHOTO 4Yucia. ApudMETHYECKHE OINepalid ¢ KOMIUIEKCHBIMU
yuciaamu. M3o0pakeHne KOMIUIEKCHBIX YHCET Ha KOOPAMHATHOM TIOCKOCTH.
®opmyna MyaBpa. Kopau n-oii creneHn U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YHCEI IS PEIICHHS (U3NUECKUX U TEOMETPUUYECKUX 3a]1ad.

YpaBHeHUS M HEPABEHCTBA

CucremMa ¥ COBOKYIIHOCTh YpPaBHEHMH M HEPABEHCTB. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OTbop  KOpHEHl  TPUTOHOMETPUYECKMX  ypaBHEHUH C  TOMOIIBIO
TPUTOHOMETPUYECKON OKPY>KHOCTH. PerieHre TpuroHoMeTpU4YeCKUX HEPABEHCTB.

OCHOBHBIE METOJbl  PEIICHUS TOKA3aTeNbHbIX H  JIOrapu(PMHUUECKUX
HEPaBEHCTB.

OcCHOBHbBIE METO/IbI PEUIEHUS UPPALMOHATIBHBIX HEPABEHCTB.

OCHOBHBIE METO/bl PEIICHUS] CUCTEM M COBOKYIHOCTEH palmoOHaIbHBIX,
UPpALMOHATBLHBIX, TTOKA3AaTEIbHBIX U JOTapU(MUUYECKUX YPABHEHH.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamu.



[IpuMeHeHre ypaBHEHHI, CUCTEM U HEPABEHCTB K PEIIEHUI0 MATEMATHYECKUX
3a]a4 1 337a4 U3 pa3uyHbIX 00JacTell HAYKH U peaJbHON KU3HU, HHTEPIIPETALIHS
MOJIyYEHHBIX PE3YJIbTATOB.

DyHKIUH U rPpaduKu

I'paduk kommosunmu (yHkuuii. ['eomeTpuueckue o0Opas3bl ypaBHEHHM U
HEPABEHCTB Ha KOOPAMHATHOM IJIOCKOCTH.

Tpuronomerpuyeckue GyHKIIMU, UX CBOWCTBA U TPapUKU.

['padmyeckue MeTOaBl pelieHHus ypaBHEHHM W HepaBeHCTB. I 'paduyeckue
METO/IbI PELICHHS 3a7a4 C TapaMeTPAMH.

Hcnonp3oBanne rpadukoB (QYHKIUNA JUIsl UCCIIENOBAHUS TIPOIECCOB U
3aBHCHMOCTEH, KOTOpbIE€ BO3HUKAIOT NMPHU PEUICHUH 3a]ad W3 IPYTHX Y4EOHBIX
MPEIMETOB U PEAIbHOMN KU3HHU.

Hayaja maTeMaTH4eCKOro aHajJm3a

[IpumMeHeHre NMPOU3BOJHON K UCCIEAOBAaHUIO (PYHKIIMH Ha MOHOTOHHOCTbH U
sKkcTpeMymbl. HaxoxaeHne HanOoJIbIIero 1 HAMMEHbIIETO 3HAY€HUN HEMPEPHIBHOM
(GyHKIIMM Ha OTpE3Ke.

[IpumMeHeHrne NpPOM3BOJHON I HAXOXKICHHS HAaWy4dllero pelIeHdus B
MPUKIAIHBIX 3aJa4dax, [Js OIpPENEIEHUs CKOPOCTH M YCKOpPEHHs IIpoliecca,
3a1aHHOTO (hOpPMYJION Ui rpaduKoOM.

IlepBooOpa3Hasi, OCHOBHOE CBOMCTBO mepBooOpa3HbiX. IlepBooOpasHbie
aneMeHTapHbIX pyHkuuid. [IpaBuna HaxoxIeHUS TEPBOOOPA3HBIX.

NHurerpan. ['eomeTpudecknii CMbICI HHTErpayia. Belducienne onpeaenéHHoro
uHTerpana no gopmyne Hetotona-Jleibnuna.

[IpumeHneHne wHTErpana g HaxOXJEHUS IUIoIaAed IUIOCKUX (uryp u
00BEMOB T€OMETPUIECKUX TEJL.

[Ipumepst pemenuit auddepeHnnanbHbIX ypaBHEHUNW. MareMmaTtnueckoe
MOJICTIMPOBAHUE pEaJbHBIX MPOLECCOB C TMOMOIIBIO AudQepeHnanbHbIX
YPaBHEHHUM.



INTAHUPYEMBIE PE3VJIbTATbBI OCBOEHUSA VYYEBHOI'O KVYPCA
«AJII'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBII YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHNMAA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpa:knaHCKOro BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMK 00YYarOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJI€Ha POCCUIMCKOr0 00111€CTBA, MPE/ICTABICHUE O MATEMaTHUYECKUX
OCHOBaX (PYHKIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYp, SBJICHUH, MpOLEIYp
rpaXaaHckoro  ofOmiectBa  (BBIOOpPBI,  OMNPOCBI W JAPYroe),  YMEHHE
B3aMMO/JICCTBOBATh C COIUAJIBHBIMH HMHCTUTYTAMHU B COOTBETCTBUU C UX
GYHKIUSIMU ¥ HA3HAYCHHUEM;

2) NATPHMOTHYECKOT0 BOCITUTAHUS:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPAXTAHCKONW MICHTHUYHOCTH, YBAXKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHUHUCKOM MaTEMAaTHKH, IEHHOCTHOE OTHOUIIEHUE K
JOCTHKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKONM MAaTEMAaTHYECKOM IIKOJIBI,
WCIIOJIb30BAaHUE OTUX JIOCTXKCHHH B JPYrMX HayKaX, TEXHOJOTUAX, cdepax
AKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHUE AYXOBHBIX IIEHHOCTEM POCCHICKOr0 Hapoja, CPOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMSI, 3TUYECKOTO IMOBEJEHUS, CBSI3aHHOTO C MPaKTUYECKUM
MPUMEHEHUEM JOCTHKEHUN HAYKHU U JIEITEIIbHOCTBIO YUEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJ]a B IOCTPOEHUE YCTOWYUBOTO OyAyIIEro;

4) 3cTeTH4eCKOr0 BOCIIUTAHUS

ACTETUYECKOE OTHOLIEHHWE K MHpPY, BKIIOYAsl ACTETUKY MAaTeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a1a4, PEIICHUH, pacCyKI€HUN, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acCIleKTaM Pa3JInYHbIX BUJOB UCKYCCTBA;

5) pu3nvYecKoro BOCNUTAHMS:

cOPMHPOBAHHOCTh YMEHUS MPUMEHATh MaTeMaTUYEeCKUE 3HaHUS B
MHTEpecax 3J0pOBOro U 6€30macHoro oopas3a *U3HH, OTBETCTBEHHOE OTHOILIEHHUE K
CBOEMY 37I0POBBIO (370pOBOE THUTaHUE, COAJIAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, peryispHas (u3udecKkas aKTUBHOCTH), (DM3MUECKOE COBEPIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATETbHOCTHIO;

6) Tpy10BOr0 BOCIMTAHMS:

TOTOBHOCTh K TpYyly, OCO3HAaHUE IIEHHOCTH TPYAOJt00Us, HHTEpEC K
paznuuyHbiM  cpepam  MpodecCUOHANbHOM  JEATEIbHOCTH,  CBSI3aHHBIM  C
MaTEeMaTUKOW M €€ MNPUJIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOD
Oynymieit mnpodeccuu U peaau3oBbIBaTh COOCTBEHHBIC >KU3HEHHbBIC IUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3OBaHHIO W
caM000pa30BaHUIO HA TPOTSHKCHUH BCEH KU3HHA, TOTOBHOCTH K aKTUBHOMY YYaCTHIO
B PCILICHUU MPAKTUYECKUX 33]1a4 MATEMATUYECKOM HANPABIECHHOCTH;

7) 3K0JIOrH4€CKOro BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTh  JKOJIOTHYECKOW  KYJIbTYPhl, TIOHUMaHUE BIUSHUS
COLMAIbHO-DKOHOMUYECKUX TPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUAIBHOMN
Cpelbl, 0CO3HAHUE TII00ATHHOTO XapaKTepa YKOJIOTHIECKUX TTPOOIeM, OpUECHTAIIUS
Ha TIPUMEHEHHE MAaTeMaTHYeCKUX 3HAHWN [JIs peleHus 3amad B 00JacTH
OKpYXaloIIEd Cpepl, IUIAHUPOBAHUE TOCTYNKOB M OLIEHKM HMX BO3MOKHBIX
TOCJIEACTBUN IJISI OKPYKAOIIENU CPEBI;

8) HeHHOCTH HAYYHOI0 IO3HAHMS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU M OOIIIECTBEHHON MPAKTHKHU, TOHUMAHNE MAaTEMaTHIECKOM
HayKH Kak cepbl YeJTOBEYECKOM EATeIbHOCTH, ITANOB €€ Pa3BUTHS U 3HAUMMOCTH
IUISL Pa3BUTHSL LIMBUWIN3AIMU, OBJIAJICHUE SA3BIKOM MAaTE€MAaTUKU U MAaTeMaTUYECKOU
KYJbTYPOU KaK CpeJICTBOM MO3HAHUSI MUPA, TOTOBHOCTh OCYIIIECTBISATH IPOEKTHYIO
1 UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATbBI

ITo3HaBaTeJbHBbIC YHUBEPCAIbHbIC YUeOHbIE NeHCTBUA

Ba3oBble Jijornyeckue 1eiicTBHA:

BBUBIAIT M XapAaKTEPU30BaTh CYLIECTBEHHBIC INPU3HAKM MATEMAaTHUYECKHUX
OOBEKTOB, TMOHATHUN, OTHOLICHUM MEXAy MOHATHAMH, (OPMYIUPOBATH
oTpe/ieNieHUs] MOHATUH, YCTaHABIMBATD CYIIECTBEHHBIA MPU3HAK KIacCHU(PHUKAIUH,
OCHOBaHMs 1J1s1 0000IIEHHS U CPABHEHMSI, KPUTEPUHU MTPOBOJIMMOIO aHAJIN3a;

BOCIIPUHUMATh,  (opMylupoBaTh UM  IPeoOpa3oBbIBATH  CYXKICHUS:
YTBEPAMUTENIbHBIE U OTPULIATEIbHbIC, EAMHUYHbIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIIT MaT€MAaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (paxkTax, JaHHBIX, HAOMIOACHUAX W YTBEPXKACHMSX, IpejiaraTb KPpUTEpUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MTPOTUBOPEUMIA;

JienaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKJIFOUEHHI 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSTEIBHO JOKA3aTEIbCTBA MATEMAaTUUECKUX YTBEPKICHUM
(mpsiMbIe ¥ OT MPOTUBHOIO), BEICTPAUBATh apTyMEHTALINIO, IPUBOAUTH IPUMEPHI U
KOHTPIPHUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KJIE€HHUS U BBIBOJIbL;

BBIOMpPATh CHOCOO pelleHus Y4yeOHOM 3amaur (CpaBHUBATh HECKOJBKO
BapHaHTOB PEUICHMUs], BBIOUpaTh Hanbosee MOAXOAUINHN ¢ y4ETOM CaMOCTOSITENIbHO
BbI/ICJICHHBIX KPUTEPHUEB).



Ba3oBble uccienoBarejabCcKkue 1eHCTBUSA:

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIEAOBATEIbCKUN HMHCTPYMEHT IO3HAHMS,
dopMynupoBaTh  BOMPOCH,,  (PUKCHpYIOIIHE  MPOTUBOpEUYHE,  MIpodiieMy,
yCTaHABJIMBATh MCKOMOE W JaHHOE, (pOpMUpOBATh TUIOTE3Y, apryMEHTHUPOBAThH
CBOIO MMO3UIINI0, MHEHUE;

MPOBOANTH CAMOCTOSATEIBHO CIJITAHUPOBAHHBIA SKCIIEPUMEHT, UCCIIEI0BAHNE
[0 YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro 0ObEKTa, SBJIECHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIY 00bEKTaMU, IBICHUSIMHU, ITPOLIECCAMU;

CaMOCTOSITeNIbHO (popMynupoBaTh OOOOIIEHMS M BBIBOJBI IO pe3yJibTaTaM
MPOBEAEHHOIO  HAONIOJCHMS, HUCCIEAOBAHMS, OIEHUBATH  JOCTOBEPHOCTD
MOJIYYeHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUIA;

MPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpollecca, a TaKKe BbIIBUTaTh
MIPEANOIOKEHUS O €r0 PA3BUTHH B HOBBIX YCIOBHSIX.

Pa6ora ¢ nungopmanmeii:

BBISIBIISITh J€UUUTHI UHPOPMALIMK, JaHHBIX, HEOOXOJIMMBIX ISl OTBETA Ha
BOIIPOC U JJI peUIeHUs 3a]1a4;

BBIOMPATh WHPOPMAIIUIO W3 UCTOUYHUKOB PA3JIMYHBIX THUIIOB, aHATM3UPOBATH,
CHUCTEMATU3UPOBATh U HHTEPIIPETUPOBATH MH(POPMAITHIO PA3TUIHBIX BUAOB U (hOpM
Ipe/ICTaBIICHNUS;

CTPYKTYpPUpPOBaTh MHGOPMAIIMIO, MPEACTABIATh €€ B pas3IMyHBIX (popmax,
WJUTIOCTPUPOBATH IpapUuecKu;

OLICHUBATH Ha1EKHOCTD uH(pOopMaIuu o CaMOCTOSITENILHO
c(hOpMyYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHHKAaTHBHBIE YHHBEpPCAJIbHbIE YUeOHbIE TeiicTBHUS

Oo0menue:

BOCIIPUHUMATh U ()OPMYITHPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBUSIMHU H
[EIAMHU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUYKY 3PCHUS B YCTHBIX
U TIHCBMCHHBIX TEKCTaX, JaBaTh IIOSICHEHUS [0 XOJy PCIICHHS 3aJadH,
KOMMEHTHPOBATH MOJyYEHHBIN PE3yJIbTaT;

B X0JIe¢ 0OCYXJICHHsI 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYKJTaeMOU TEMBHI,
npoOJIeMBbI, peIIaeMol 3aJadyd, BBICKA3bIBaTh WJICH, HAIlCJICHHBIC Ha ITOHMCK
pEIICHUS, COIOCTABIATh CBOM CYXKICHUS C CYXICHHSIMH JPYTUX YYaCTHHUKOB
nuasora, oOHapyKMBaTh Pa3lIMYMe U CXOJICTBO TMO3WIIMM, B KOPPEKTHOH (opme
bopMyIMpPOBaTh PA3HOTIACHS, CBOM BO3PAKCHUS,

NpcacCTaBJIATh pGBYJ'II)TaTBI peuiCHuA 3aga4u, SKCIICPUMCHTA, UCCICIOBAaHMA,
MIPOEKTa, CAMOCTOSITEIbHO BBIOMpATh (OpMaT BBICTYIJICHUS C YYETOM 3ajad
MIPE3CHTAIUNA U OCOOEHHOCTEH ayUTOPHH.



PeryasiTuBHble YyHUBEpPCAJIbHbIE YUeOHbIE /1eiicTBUS

Camoopranuzanus:

COCTaBJIAThH IUIaH, aJITOPUTM PElICHUsI 3a]a4H, BEIOMpATh CIIOCOO PEIICHUs C
Y4ETOM UMEIOIIUXCS PECYPCOB B COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBAThH BAPUAHTHI PEIICHUH C yU€TOM HOBOW MH(pOpPMAIIUH.

CaMOKOHTPOJIb, IMOLMOHATbHBII HHTEJIEKT:

BJIAJeTh  HaBbIKAMU  IIO3HABaTENbHOM  pedJeKCMHM  KaK  OCO3HAHUS
COBEpIIIaEMbIX JEHCTBHI W MBICIUTEIBHBIX MPOIECCOB, UX PE3yJIbTaTOB, BIIAJICTh
criocobamMu CaMOITPOBEPKH, CAMOKOHTPOJIS IMpollecca U pelyjbTara pelieHus
MaTeMaTUYECKON 3aJa4H;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPHU PEIICHUM 3aa4H,
BHOCUTH KOPPEKTHUBHI B JIEITEIILHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JAHHBIX,
HalJICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE Pe3ysibTaTa 1N U YCIOBUSIM, OOBSICHATh MPUUUHBI
JOCTIKCHUS VI HEIOCTUKEHUSI PE3YyIbTaTOB ACATEIHHOCTH, HAXOIUTh OLITHOKY,
JaBaTh OIIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHAA 1eATEJIbHOCTD:

MOHUMATh M HMCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHON M WHIUBHIYaTbHOU
paboThl TpH pEenicHUH Y4YEOHBIX 3ajay, MPUHUMATh IEeJIb COBMECTHOMH
NEATEeIIbHOCTH, IUIAHUPOBATh OPraHHU3aIllMI0 COBMECTHOM pPabOTHI, pacHpeacisTh
BUJIBI pa0OT, TOTOBAPUBATHCS, 0OCYKIATh MPOIECC U PE3YNIbTAT PaboThl, 00001IaThH
MHEHUS HECKOJIBKHUX JIIOJICH;

y4acTBOBaTh B TPYMNIOBEIX (hopmax paboThl (00CyxkaeHHs, 0OOMEH MHEHHIA,
«MO3TOBBIC IITYPMBI» U HHBIE), BBITIOJHATH CBOIO YacCTh paOOTHI M KOOPIUHUPOBATH
CBOM JICUCTBUS C IPYTUMH YJI€HAMU KOMaH/IbI, OIIEHUBATh KA4€CTBO CBOETO BKJIa/1a
B O0mmMid MPOAYKT IO KpUTEpUsM, CHOPMYJIUPOBAHHBIM  yYaCTHUKAMH
B3aMMOJICHCTBHSI.

NPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenuss B 10 kJacce oOydarouuicsi MOJYYUT CIEAYIOLIUE
MpEeAMETHBIC PE3YNbTAThl MO OTJACIBHBIM TeMaM padodeil MporpaMMbl Y4eOHOTO
Kypca «Anrebpa 1 Hayalla MaTeMaTUYeCKOT0 aHaITN3ay:

Yuciia ¥ BbIYUCICHUSA:

CBOOOJHO OINEpPUPOBATh MOHATUAMU: PAIMOHATIBHOE YHUCIO, OECKOHEYHas
nepuoanyeckas ApoOb, MPOLEHThl, HPPALMOHAIBHOE YHCIO, MHOXECTBA
PaLMOHAJIBHBIX U JIEUCTBUTEIBHBIX YUCEII, MOJYJIb JCUCTBUTEIBHOIO YHUCIIA;

MPUMEHATh JPOOM M TIPOIEHTHI [JIsi PEIICHHS MPUKIAAHBIX 3a1ad U3
Pa3JIMYHBIX OTpACIICl 3HAHUW U PEaJIbHOU KU3HU;



NPUMEHSTh NPUOTKEHHBIE BBIYUCIICHUS, IPABUJIA OKPYTIICHUS, TPUKUAKY U
OLIEHKY Pe3yJIbTaTa BbIYUCICHNM;

CBOOOZHO ONEpUPOBATh IIOHATHEM: CTENEHb C LEJIbIM II0Ka3aTeleM,
MCIIOJIb30BaTh MOAXOAIIYI0 (POPMY 3alHMCH NEUCTBUTEIBHBIX YUCET IS PELICHHS
PAKTUYECKUX 3a7a4 U IPEACTABICHUS IaHHBIX;

CBOOO/IHO ONEpPUPOBATH MOHITHEM: apU(PMETHUYECKHM KOPEHb HaTypaslbHOM
CTCIICHU;

cBOOO/IHO ONEPUPOBATH MOHITUEM: CTENEHb C PAllMOHAIBHBIM MTOKA3aTeJIeM;

CBOOOZIHO ONIEpUpPOBAaTh NOHATHAMM: JOrapudM YHCIa, AECATUYHBIE MU
HaTypaJbHbIE JIoTapu(MBlI;

CBOOOJHO ONEPUPOBATH MOHSATUSMU: CHUHYC, KOCHUHYC, TAHT€HC, KOTaHTE€HC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATh MOHATUSMU: apPKCHUHYC, apKKOCUHYC M apKTaHI'€HC YHMCJIOBOTO
aprymMeHTa.

YpaBHeHUS ¥ HEPABEHCTBA:

CBOOOJHO ONEpUPOBATH MOHATHUSIMHU: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO,
PABHOCHJIbHBIE YPABHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA;

MPUMEHATh pa3IMYHble METOJbl pEUICHUS pPaIlMOHAIBHBIX M JIPOOHO-
pPAlMOHAIBHBIX YPAaBHEHUM, NPHUMEHATh METOJ MWHTEPBAJIOB U1 PELICHUS
HEPABEHCTB;

CBOOOJHO OINEpPUPOBATh MOHATHUSMU: MHOTOWIEH OT OJHOM IepeMEHHOMH,
MHOTOYJIEH C LIETBIMUA KO3PPUIIMEHTAMU, KOPHU MHOTOWJICHA, IPUMEHSTh JIeJICHUE
MHOTOYJIEHa Ha MHOTOWIEH C OCTaTKOM, TeopeMy be3y m Teopemy Buera s
peleHns 3a1ay;

CBOOOZIHO OMNEpUpOBaTh MOHATUSIMM: CHUCTEMa JIMHEWHBIX YypaBHEHUM,
MaTpuUa, OINpPEAENUTENb MaTpUlbl 2 X 2 W €ro TeOMETPUYECKUH CMBICI,
WCIIOJIB30BaTh CBOMCTBA OMNPENEHAUTENs] 2 X 2 1y BBIYMCICHHS €ro 3HaueHus,
MIPUMEHSATh ONPENCIUTENN JUIS PELUICHUS CHUCTEMBbl JIMHEWMHBIX YpPaBHEHUH,
MOJIETUPOBATh PEATBHBIE CUTYAllMU C TIOMOUIIBI0 CUCTEMBI JIMHENHBIX YPAaBHEHUH,
HCCIIEI0BATh IOCTPOEHHBIE MOJEIM C IMOMOINBID MATpPHUIl U OINpPEACIUTENEH,
MHTEPIIPETUPOBATH IOJyYEHHBIN pPE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUII € KOpPHSAMU Mg IpeoOpa3oBaHUs
BBIPA)KCHUM;

BBITMIOJIHSITH IPE0OPA30BaHUS YUCIIOBBIX BBIPAKEHUN, COAEPHKAIIUX CTEIICHH C
palMOHAIIBHBIM I1I0KA3aTEeIIEM;

UCIIO0JIb30BaTh CBONCTBA norapupmMoB JUISt npeoOpa3oBaHUs
orapu(pMUYECKHX BBIPAKEHHUI;



CBOOOZHO ONEpUPOBATh MOHATUAMM: HUpPpALMOHATIbHBIC, MOKa3aTeIbHbIE U
JorapuMHUUEcKre YpaBHEHUS, HAXOJUTh UX PEIIEHHUs C TOMOIIBIO PAaBHOCUIIBHBIX
IEPEXO0I0B WM OCYILECTBIISS IPOBEPKY KOPHEH;

IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUECKHE (GOPMYJIbI ISl TPEOOpa30OBaHMs
TPUTOHOMETPUUECKUX BBIPAKECHUIA;

CBOOOJHO OINEpPUpPOBaTh IOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHUE,
OPUMEHSTh HeoOxoaumble  (OPMyNbl s  pEUIeHHs] OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YpaBHEHUI];

MOJIETMPOBATh pealbHbIE CUTYyallUM Ha fA3BbIKE anredpbl, COCTaBIATh
BBIPQKECHUS, YpPAaBHEHUS, HEpPABEHCTBA 110 YCIOBHUIO 3a/ayd, HCCIEI0BaTh
MOCTPOCHHBIE MOJIENIN C UCTOJIb30BAaHUEM arlnapaTa aareopsbl.

DyHKIUMU U TpapuKu:

cBOOOJHO ONEpPUPOBATH MOHATHAMU: (QYHKIUS, CIOCOOBI 3aqaHus (HYHKIUH,
B3aUMHO oOOpatHble GYHKIUM, KOMIO3ulus (QyHKIuH, rpaduk QyHKIUH,
BBITIOJIHSITH dJIEMEHTapHBIEC MpeoOpazoBanus rpadukoB GyHKIINN;

CBOOOJIHO OINEpPUPOBATH MOHITHSIMH: O0JIACTH OMPEIENICHUS U MHOKECTBO
3HaYeHUHN PYHKIMH, HYJTU PYHKIUH, IPOMEXKYTKH 3HAKOTIOCTOSIHCTBA;

cBOOOMHO OMEpUpOBaTh TMOHATHUSMHU: YETHBIE W HEYETHBIE (YHKIUH,
nepuoandeckre (PyHKINUU, TPOMEKYTKHM MOHOTOHHOCTH (DYHKITUH, MAKCUMYMBI H
MUHUMYMBI (DYHKITMM, HauOoJiblliee M HaUMEHbIlIEe 3HaueHWe QYHKIUUA Ha
IPOMEXKYTKE;

CcBOOOHO OMEPUPOBATH MOHITUSIMH: CTETIEHHAsT (DYHKIUS C HATYpaJIbHBIM H
[EeNbIM TOoKa3zareneM, rpaduk CTENeHHOW (YHKIMU C HaTypaldbHBIM W IIEIBIM
nokasaresieM, rpauk KOpHS n-oil CTENEHW KaK (PYHKUUU OOpAaTHOM CTENEHH C
HaTypaJIbHbIM I1OKa3aTeleM;

ONEepUPOBaTh MOHATUSAMM: JIMHEHHAs, KBaJpaTW4yHas M JIpOOHO-TUHEHHas
(GyHKIUM, BBITIOJHATE 3JIEMEHTAPHOE MCCIIEI0BaHUE U MIOCTPOEHUE UX TPAPUKOB;

cBOOOJHO OMNEpHpOBaTh MOHATHSAMH: IOKa3aTelbHAs W Jorapupmuueckas
(GyHKIMHM, UX CBOWCTBA M TpadHKH, UCHOJIb30BaTh MX TpaduKu sl pelIeHUs
YPaBHECHUM;

CBOOOZIHO ONEpUpOBaTh MOHIATUSIMH: TPUTOHOMETPUYECKAs OKPYKHOCTb,
OTpe/ieNIeHue TPUTOHOMETPUUECKHUX (YHKIUI YNCIOBOTO apryMEHTa;

UCTIONBb30BaTh rpaduku  (QyHKUMHA JJIsI  MCCIEIOBAHHMS TMPOIECCOB |
3aBHCHMOCTEH MPH PEHICHUH 337a4 U3 JIPYTHuX YYeOHBIX MPEIMETOB M PeabHOM
’KU3HU, BBIpaXaTh (hOpMyJIaMU 3aBUCUMOCTH MEX]Ty BETMUMHAMY;

Hauyajna MaTeMaTH4yecKoro aHajm3a:

CBOOOJHO ONEpUpPOBaTh MOHATUSIMM: apUPMETHUECKas U TeoMETpUYecKas
nporpeccusi, 06CKOHEUHO yObIBaloIllasi TeOMETpUUecKasi Iporpeccusi, JMHEHHbIN 1



HKCIIOHEHIIMATIBHBINA POCT, (POPMYyJIa CII0KHBIX TPOLIEHTOB, UMETh IIPEJICTABICHHUE O
KOHCTAaHTE;

UCIIOJIb30BaTh IPOTPECCUU Il PEIICHHS PEAJbHbIX 33/ad MPUKIATHOTO
XapaKkTepa,

CBOOOJIHO ONEPUPOBATh MOHATUSMU: MOCIIEA0BATEILHOCTh, CIOCOOBI 3a/JaHus
NOCJIEN0BATEIBHOCTEH, MOHOTOHHBIE W OrPAaHUYEHHBIC IOCJIENOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apPOXKJIEHUS MAaTEeMaTHYECKOro aHajiu3a Kak aHajIn3a
OCCKOHEYHO MAJIBIX;

CBOOOJIHO ONIEPUPOBATH MOHIATUAMU: HENPEPhIBHbIE (DYHKIIMH, TOUKH pa3pbiBa
rpaduka GyHKIIUU, aCUMIITOTHI Tpaduka QyHKIINH;

CBOOOJHO OIEpUpOBaTh MOHATHEM: (YHKIIMS, HENpepbIBHAs Ha OTpeE3Ke,
NPUMEHSTh CBOMCTBA HEMPEPHIBHBIX (DYHKIUH IJIs1 peLIeHUs 3a/1a4;

CBOOOZHO OINEpUpOBaTh TMOHATUSMU: TEepBasi M BTOpas IMPOU3BOJHBIC
GyHKUMHU, KacaTelbHas K rpaduky QyHKINY;

BBIYMCIIATH MIPOU3BOAHBIE CYMMBI, MTPOU3BEEHHUS, YACTHOIO U KOMIO3ULIUU
ABYX (QYHKIUH, 3HaTh MIPOU3BOIHBIEC FIIEMEHTAPHBIX (PYHKIIMIA;

MCIIOJIH30BaTh T€OMETPUYECKUNA M (PU3WYECKHA CMBICT MPOU3BOIHOM IS
penieHus 3a1ay.

MHoKecTBa M JIOTUKA:

CBOOOJHO  ONEpUpOBaTh  MOHATHUSIMU:  MHOXECTBO, ONEpalUud  HaJ
MHO>KECTBAMU;

UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Jisi ONKUCaHUsl peajbHbIX
MPOLIECCOB U ABJICHUM, IIPU PEILICHUH 3a/1a4 U3 JPYrUX y4eOHbIX MPEIMETOB;

CBOOOJHO OIEpUPOBATh MOHSTUSMU: ONpEIEICHUE, TEOpEMa, YpaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTHUYECKOTO 00BEKTA, JOKA3aTeIbCTBO, PABHOCUJIbHBIE
YPaBHEHUS U HEPABEHCTBA.

K xonmy oOyuenuss B 11 kuacce oOyyaromuiicsi MOJIYYHUT CIEAYIOLIUE
MpEeAMETHBIE PE3YNbTAThl MO OTIAEIBHBIM TeMaM paldoyeil mporpaMMbl y4eOHOTro
Kypca «Anredpa 1 HayaJla MAaTeMaTUYECKOr0 aHaAITU3ay:

Yucaa 1 BIYMCICHUSA:

cBOOOIHO ONIEPUPOBATh MOHATUAMMU: HATYPAIbHOE U 11€JI0€ YUCIIO0, MHOXKECTBA
HaTypaJbHBIX U LEJBIX YUCEN, UCIIOJIB30BATh MPU3HAKU JEIUMOCTU LENBIX YUCET,
HOJ/l nu HOK HarypanbHbBIX 4uWcCeNl Jisl PELICHUs 3aJad, NPUMEHATh AJTOPUTM
EBxnuna;

CBOOOJHO OIEPUPOBATH MOHATHEM OCTaTKa [0 MOJYJIO, 3alUChIBATh
HaTypaJIbHbIE YHCIIA B PA3JIMYHBIX MO3UIIMOHHBIX CHCTEMaX CUUCIICHMUS;

CBOOOZIHO ONEPUPOBATH TMOHATUSAMHU: KOMIUIEKCHOE YHMCIO M MHOKECTBO
KOMILJIEKCHBIX YHUCEN, MPEICTaBlIATh KOMIUIEKCHBIE YMCa B aiareOpanvyeckor u



TPUTOHOMETPHUUECKON (hOpMe, BBIMOIHATH apu(METUUECKUE OMEpali ¢ HUMU U
M300pakaTh HA KOOPJMHATHOM MJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO ONEpUPOBATh MOHATUSIMH: HPPALUOHAIBHBIC, TOKa3aTeIbHBIE U
gorapu(MHUUECKHEe HEpPAaBEHCTBA, HAXOJIWUTh UX PEHIeHUs C  [OMOIIbIO
PABHOCWJIBHBIX IIEPEXO/IOB;

OCYIIECTBIISITh OTOOp KOpPHEM TMpU pElICeHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOOJHO ONEPUPOBATH MMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
NPUMEHATh HeoOXoAuMble  (QOpMyNbI  JJiE  pEHIeHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOO/IHO OINEpPUPOBATh MOHATUSMU: CHCTEMA U COBOKYIMHOCTh YpaBHEHUH U
HEPABEHCTB, PABHOCWIbHBIE CUCTEMBI U CUCTEMBI-CIICICTBUSA, HAXOAUTH PELICHUS
CUCTEMBI U COBOKYITHOCTEW palMOHAJIbHBIX, UPPALMOHAIBHBIX, MOKA3ATEIbHBIX U
norapu(pMUUECKHX YpaBHEHUN U HEPABEHCTB;

pemarb palLMOHAIIbHBIE, UPPALMOHAJIBHBIE, IIOKA3aTENIbHbIE,
jgorapuMuueckue UM  TPUTOHOMETPUYECKHE YpaBHEHHS U  HEPaBEHCTBA,
CoZIeprKallle MOYJIM U IIapaMeTpBl;

MPUMEHSATH TpadruecKkrue METObI ISl PELICHUs] YPaBHEHUI U HEPAaBEHCTB, a
TaKXe 33/1a4 ¢ apaMeTpaMH;

MOJIETTUPOBATh pealbHbIE CUTyallUM Ha s3bIKE anredpbl, COCTaBIATh
BBIPAXEHUsI, YPAaBHEHHUS, HEPABEHCTBA M HMX CHUCTEMBI II0 YCIOBHUIO 3aJayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJENM C MCHOJIb30BAaHUEM ammapara ajireopsl,
VMHTEPIPETUPOBATH MOJYYEHHBIN PE3yJIbTAT.

DyHKIUHN U TpapuKu:

CTpOUTh TpaduKh KOMMOZUIMHU (YHKIUH C TOMOIIBIO 3JIEMEHTapPHOIO
MCCJICIOBAHMS ¥ CBOMCTB KOMIO3UITUHU ABYX (DYHKITHIA;

CTPOUTb TEOMETpUYECKHEe O00pa3bl ypaBHEHMH M  HEpPAaBEHCTB  Ha
KOOPJAMHATHOU IJIOCKOCTH;

CBOOOJTHO ~ OMEpPUPOBATH MOHATUSAMHU: TpaUKU  TPUTOHOMETPUUYECKHX
bynxumi;

OPUMEHATh (QYHKUUU i MOJETUPOBAHUS M HUCCIEIOBAaHUS PEAbHBIX
ITPOLIECCOB.

Hayajia MaTeMaTH4YeCKOro aHaJmM3a:

HCIIOJIb30BaTh POU3BOHYIO JUIsSl UCCIIe0BaHUs (YHKIIMU HA MOHOTOHHOCTh
U DKCTPEMYMBI;

HaxXOJIUTh HanOOJIbIlIEE U HAUMEHbLIEE 3HaUeHUs1 (DYHKIIMH HETPEPHIBHOW Ha
OTpE3KE;



MCIIOJIb30BaTh TMPOU3BOAHYIO ISl HAXOXACHHUS HAWIYUYILIEro pEIIeHUs B
MPUKJIATHBIX, B TOM YHCJIE COLUATBHO-3KOHOMUYECKHX, 3a/1a4aX, AJIsl ONpeIeICHHS
CKOpPOCTHU M YCKOPEHHMS MpoIecca, 3aAaHHOT0 (HOpMYIIOi WK rpaduKoM;

CBOOOJHO ONEpUPOBaTH TMOHATHSAMH: TI€pBOOOpasHasi, OIpeneIEHHBIN
MHTErpaj, HaXOAUTh MEPBOOOPA3HBIC 3JIEMEHTAPHBIX (DYHKIUH W BBIYUCIATDH
uHTerpan no gopmysne Hototona-JleitOnuna;

HAXOAUTh IUIOIMIAAHN TUIOCKUX (PUTyp U OOBEMBI TEJ C MOMOILBIO UHTETPasa;

UMETh NPEACTAaBICHHE O MaTeMaTHYeCKOM MOJACIHPOBAHMM Ha IpUMEpe
cocTaBieHus JuQepeHInaabHbIX YPaBHEHHIA;

pelarh MPUKJIaJHbIE 33aa4id, B TOM YHKCJIE COLUAIbHO-dKOHOMUYECKOTO U
(bu3nYecKoro xapaxkrepa, CpeICTBAMUA MaTEMaTUUYECKOT0 aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HaunmeHnoBaHMe pa3aesioB U TeM (uudposbie)
n/n NMporpaMmbl Bcero Koutpoabupie | Ipakruieckue o0pa3oBare/ibHbIE
padoThbI padoThbI pecypesI
MHOK€eCTBO AENCTBUTEIBHBIX YHCEL.
1 Mmuorouiensl. PaniioHanbHble ypaBHEHUS U 24 |
HepaBeHCTBA. CHCTEMBI IMHENHBIX
YPaBHEHUU
) Oynkuuu u rpadpuku. CreneHHas GyHKIUS C 2 1
LIEJIBIM TTOKa3aTeNIeEM
3 Apudmernueckuii KOpeHb N-0i CTENIEHHU. 15 1
Hppanuonaibuble ypaBHEHUS
4 [Toxa3zatenpHas pynkuus. [lokasarenbHble 10 1
YPaBHEHHUS
5 Jlorapudmudeckas GhyHKIHS. 18 |
Jlorapudmuueckue ypaBHEHHUS
6 TpuronomeTpHuyeCcKre BEIPAKEHUS U ” |
YPaBHEHHUS
[TocnenoBaTenbHOCTH U MPOTPECCUN 10 1
HenpepsiBubie pynkuuu. [Iponssoanas 20 1
9 [ToBTOpEHME, 0000IIIEHNE, CHCTEMATH3AIIHS 5 )
3HAHUHN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJTACC

KoaunuecTBo 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
n/n NMporpaMmbl Bcero Kontpoabpie | Hpakrueckue o0pa3oBare/ibHbIE
padoThI padoThI pecypenI
1 HCCHGI{OB&HfIG (GYHKIUH C TOMOIIBIO ” 1
MIPOU3BOIHOM
2 [TepBooOpasnast u MHTETpaI 12 1
3 I'paduku TpuroHOMeTpUYECKUX (HYHKIIUH. 14 1
TpuronomeTrpuyeckrue HepaBeHCTBA
4 WppanmonanbsHble, MOKa3aTeabHbIE U 24 1
JorapuMuyuecKre HepaBeHCTBA
KommiekcHbie uncna 10 1
HarypanbHble U 11eJbIe Yrciia 10 1
CucTembl palluOHATBHBIX, UPPAIIUOHAIBHBIX
7 MOKa3aTENbHBIX U JIOTAPUPMUUYECKUX 12 1
YpaBHEHU
8 3aiauu ¢ mapaMeTpamu 16 1
9 [ToBTOpEHME, 0000IIEHNE, CHCTEMATH3AIIUS 16 )
3HaHUMI
OBIIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 136 10 0







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacoB JIEeKTPOHHBbIE
Ne uudposbie
/i Tema ypoka Beero Kontpoabubie | IlpakTnueckue 06pasoBaTEBHBIE
padoThI padoThbI pecypest
| MHOXecTBO, Oniepaluy HaJ MHOXKECTBAMU 1 |
HMX CBOMCTBA
2 Juarpammsl Ditnepa-Benna 1
3 [IpuMeHeHne TEOPETUKO-MHOKECTBEHHOTO |
ammapara Jijisl peleHus 3a1a4
Panmonansabie yncna. OOBLIKHOBEHHBIE U
4 JECSATUYHBIC APOOH, TPOLICHTHI, 0ECKOHEUHBIC 1
MepUONYECKUE IpooHr
Panmonansabie yncna. OOBLIKHOBEHHBIE U
5 JeCSITHYHBIC IPOOH, TPOIIEHTHI, 0ECKOHEUHBIE 1
MIEPUONYECKHE TPOoOH
6 [Ipumenenue npooOeit ¥ MPOIEHTOB JIJIst 1
perieHust TPUKIAIHBIX 33724
7 [Tpumenenue npoOeit v MPOIIEHTOB IS 1
pelieHust TpUKIaAHbIX 3324
2 JenicTBuTenbHbIe uncia. ParinonanbHbie U 1
HMppaIMOHAIIbHBIE YHCIIa
9 Apudmernaeckue onepammm ¢ |
JICHCTBUTEIBHBIMH YK CIaMU
10 Moaynb 1elCTBUTEIBHOTO YHCIIA U €70 1
CBOICTBA




11

[TpubnmxEHHBIC BEIYMCIICHUSI, IPaBUIA
OKpYTJICHUS, IPUKHJIKA U OLIEHKA PE3yJbTaTa
BEIUUCIIEHUN

12

OCHOBHBIC METO/IBbI PEIICHHS LIEJBIX H
IpoOHO-paLlMOHATBHBIX YPABHEHUH U
HEPaBCHCTB

13

OCHOBHBIE METO/IbI PEIICHUS LEIBIX U
IpOOHO-pallMOHAIBHBIX YPAaBHEHUN U
HEPABEHCTB

14

OcCHOBHBIE METObI PELICHUS LEBIX U
IPpOOHO-pallMOHAIBHBIX YPAaBHEHUHN U
HEPABEHCTB

15

MHOro4ieHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOTO4JIEeHa HA MHOTOYJIEH C
octaTtkoM. Teopema besy

16

MHOTOo4JIEHBI ¢ HEIBIMUA KO3 QUITUSHTAMH.
Teopema Buera

17

Pemienue cucrem JTMHEHHBIX YpaBHEHHI

18

Pemrenne cucreM JIMHENHBIX YPaBHEHUN

19

Marpuua cucTeMsl IMHEHHBIX YPaBHEHU.
Onpenenurtenb MaTpUIBI 2X2, €10
T€OMETPUYECKHI CMBICII U CBOMCTBA;
BBIUHCJICHUE €r0 3HAYCHUS

20

Onpenenurens MaTpuLpl 2X2, €ro
F€OMETPUUYECKUIN CMBICI M CBOMCTBA;
BBIYHCJIEHUE €r0 3HAYCHUS

21

IIpuMeHeHue onpenenuTens s peueHus
CHUCTEMBI JIMHEHHBIX YpaBHEHUI




22

Pemenne npukiiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUI

23

Pemenne npukiagHeIx 3a1a4 ¢ TOMOLIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUI

24

KonrtponsHas pabota: "ParrionansHbie
ypaBHEHMsI ¥ HepaBeHCTBAa. CUCTEMBI
JUHENHBIX YypaBHEHUN"

25

OyHKIHsI, CIOCOOBI 3a1aHus (YHKITUH.

B3anmuo o6parubie pyHkimn. Kommno3umus

GbyHKIHN

26

I'padux GpyHKIMU. DIeMEHTapHbIE
npeoOpa3zoBanus rpaguKoB QyHKITUH

27

OOmacTpb onpeneneHnss 1 MHOKECTBO
3HayeHui pynkun. Hynu pyHkimm.
[TpoMeXyTKH 3HaK IOCTOSTHCTBA

28

UETHbie 1 HEUETHBIE PYHKITUH.
[epuonnueckue pynkuu. [IpomexxyTku
MOHOTOHHOCTH (pYHKIIMH

29

MaxkcuMyMbl 1 MUHUMYMBI (DyHKITHH.
HaI/I6OJ'IBH_Iee 1 HAUMCHBIICC 3HAUCHNUC
GyHKIMH Ha IPOMEKYTKE

30

Jluneiinas, kBagpaTudHas U IPOOHO-
TUHEWHas QYHKIIUU

31

3H€M€HTapHO€ HCCJIICAOBAHUC U IOCTPOCHUC

rpaduKoOB ATUX PYHKITUNA

32

3H€M€HTapHO€ HCCJIICAOBAHUC U IOCTPOCHUC

rpaduKoOB ATUX PYHKITUNA

33

CreneHsb ¢ 1IeIbIM IOKa3aTesieM. buaom




Hrrorona

Crernens ¢ OCIJIBIM ITOKA3aTCIICM. bunom

34 HeroTtona

35 CrenenHast GyHKIHUS C HATYPaJIbHBIM U
1easIM TokaszatenemM. E€ cBoiicTBa u rpadux

16 Kontponbnas padora: "CreneHHas QyHKITusI.
E¢ cBoiicTBa u rpaguk”

37 Apudmerndeckuii KOpeHb HaTYpAITLHON
CTENIEHU U €ro CBOMCTBA

18 Apudmerndeckuii KOpeHb HaTYPATbHON
CTEIIEHU U €ro CBOMCTBA

39 [TpeoOpa3oBaHUs UMCIOBBIX BBIPAXKECHUH,
coJiepKallluX CTENEHU U KOPHU

40 [TpeoOpazoBaHMs YMCIOBBIX BEIPAKCHUM,
COJIEpIKaIMX CTENEHU U KOPHU

A1 [TpeoOpa3oBaHUs UMCIOBBIX BBIPAXKECHUIH,
COJIEpIKaIMX CTENEHU U KOPHU
Uppannonanbueie ypaBHeHUs. OCHOBHBIE

42 METO/bI PEILIECHNS UPPALMOHAIBHBIX
YpaBHEHHI
Uppaunonanbusie ypaBHeHHs1. OCHOBHBIE

43 METO/Ibl PEIEHUS UPPALMOHATIbHBIX
YpaBHEHHI
Uppaumnonansuble ypaBHeHUs1. OCHOBHbIE

44 METOMBI PELICHNS UPPALTUOHAIBHBIX
YpaBHEHHI

45 PaBHOCHIIBHBIE ITEPEX0/IBI B pELICHUN

UppalMOHANIBHBIX ypaBHEHUN




PaBHOCUIIbHBIE IEPEXO/IBI B PEIICHUN

46 HPpALMOHATIbHBIX YPaBHEHUM

47 PaBHOCUIIbHBIE IEPEXO0/IbI B PEIICHUN
HPpALMOHATIbHBIX YPaBHEHUM

43 PaBHOCHIIbHBIE TEPEX0/IbI B pELICHUU
UppalMOHANIbHBIX ypaBHEHUN
CgoiicTBa 1 rpaduK KOPHS N-Oi CTETICHH KaK

49 (GyHKIIUY 00paTHOM CTETICHU C HATYPATbHBIM
nokazaresieMm
CgoiicTBa 1 TpadUK KOPHS N-Oi CTEMEHU KaK

50 (GyHKIIUU OOpaTHOM CTETIeHU C HATYPaTbHBIM
nokazaTesieMm
Kontponbnas pabora: "CBoiicTBa u rpadux

51 KOpHs n-oii crenenu. MppanuonaibHsie
ypaBHEHUS"

5 CreneHsb ¢ pallMOHAIBHBIM TIOKa3aTeNeM U e€
CBOMCTBa

53 Crenenb ¢ pallMOHATBHBIM [TOKa3aTeNeM U €&
CBOICTBa

54 Cremnenb ¢ pallMOHATBHBIM [TOKa3aTENeM U €&
CBOICTBa

55 [TokazaTenpHast GyHKIHMS, €€ CBOMCTBA U
rpaduk

56 Hcnonb3oBanue rpapuka GyHKIAN IS
pelIeHNs] ypaBHEHUM

57 Hcnonb3oBanue rpaduka GyHKIUN IS
peLIeHUsT ypaBHEHUI

58 ITokazarenbHble ypaBHEHUS. OCHOBHBIE




METO/Ibl PEIICHNUs TOKA3aTEIbHBIX YpaBHEHHM

IlokazarenbHble ypaBHEHUS. OCHOBHBIE

59 . 1
METO/IbI pELIeHHS] TOKA3aTEeNbHbIX YpaBHEHUN

60 IToka3zarenbHble ypaBHEeHUSI. OCHOBHBIC |
METO/IbI pELIeHHs] TOKA3aTEeNbHbIX YpaBHEHUN

61 Kontponbras padorta: "TlokazarenbHas |

kius. [lokazarenbHble ypaBHEeHUS"
VH

62 Jlorapudm uncna. CoiicTsa norapudma 1

63 Jlorapudm uncna. CoiictBa norapudpma 1

64 Jlorapudm uuncna. CoiicTBa norapudma 1

65 JlecsTHYHBIC U HATYpATbHBIE JIOTAPU(MBI 1

66 JlecATUYHBIE U HaTypalibHbIE JIOrapupMbI 1

67 [TpeobOpazoBanHme BEIPAKEHHH, COIEPIKAIINX |
norapumMsl

68 [TpeoOpa3oBanue BIpakeHUI, COAEPIKAIINX 1
sorapudmsl

69 [TpeoOpa3oBaHue BbIpakeHUI, COAEPIKAIINX 1
norapumMsl

70 Jlorapudmuueckas QyHKIMs, €€ CBOHCTBA U |
rpaduk

71 Jlorapudmuaeckas pyHKIus, €€ CBOMCTBA U 1
rpaduk

7 Hcnonb3oBanue rpapuka GyHKIAN IS |
pelIeHNs] ypaBHEHUM

7 Hcnonb3oBanue rpaduka GyHKIAN IS |
pelIeHNs] ypaBHEHUI

74 Jlorapudmuaeckue ypaBaeHusi. OCHOBHBIE 1




METO/IbI pelIeHHs JIOTapUPMUIECKUX
YpaBHEHHI

Jlorapudmuaeckue ypaBHeHuss. OCHOBHbBIS

75 METOBI peIIeHus JIorapuPMUIECKUX
YpaBHEHHI
Jlorapudpmuueckue ypaBHeHuss. OCHOBHBIE

76 METOBI peIIeHus JIorapu(PMUIECKUX
YpaBHEHHI

77 PaBHOCHIIbHBIE TIEPEXO0/IBI B PEIICHUU
Jorapu(pMUUECKUX ypaBHEHUN

73 PaBHOCUIIbHBIE IEPEXO/IbI B PEIICHUN
norapu(MUYECKUX ypaBHEHUN

79 Kontponbnas padorta: "Jlorapudmuyeckas
¢dbynkums. Jlorapudpmudeckue ypaBHeHus"

20 CuHyc, KOCUHYC, TAHT€HC 1 KOTaHT€HC
YHCIIOBOTO apryMEHTa

21 Cunyc, KOCHHYC, TAHT'€HC  KOTAHT'€HC
YHCIIOBOTO apryMeHTa

2 ApKcuHyC, apKKOCUHYC 1 apKTaHT€HC
YHCIIOBOTO apryMEHTa

23 ApPKCHHYC, apKKOCHHYC ¥ QpKTaHT€HC
YHCIIOBOTO apryMEHTa
Tpuronomerpuyeckas OKpy>KHOCTb,

84 ONPEACIICHUE TPUTOHOMETPUUECKHUX
(GyHKIIUI YKCIOBOrO apryMeHTa
Tpuronomerpuyeckast OKpyKHOCTb,

85 ONpeACICHUE TPUTOHOMETPUUECKUX

(GYHKIMN 4ACIOBOTO apryMeHTa




86 OCHOBHBIE TPUTOHOMETPUYECKUE (HOPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKUE (HOPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKUE (HOPMYITBI 1

9 [TpeoOpa3oBaHue TPUTOHOMETPUIECKUX 1
BBbIpaKEHU I

91 ITpeoOpa3oBaHue TPUTOHOMETPUIECKUX 1
BBIPAKEHU N

9 [Ipeobpa3oBanre TPUTOHOMETPHUUECKUX 1
BBIPAKEHU U

93 [Ipeo6pa3oBaHre TPUTOHOMETPHUUECKHUX 1
BBIPAKEHU N

94 Penienne TpuroHOMETPUYECKUX YpaBHEHUM 1

95 PemieHne TpUroHOMETPUUECKUX YPaBHEHUI 1

96 Pemienne TpuroHOMETpUYECKUX YpaBHEHUM 1

97 PemieHne TpUroHOMETPUUECKUX YPaBHEHUI 1

98 Pemienne TpuroHOMETPUYECKUX YpaBHEHUM 1

99 Pemenne TpUroHoMeTpHUUECKUX ypaBHEHUN 1

100 Pemienne TpuroHOMETPUYECKUX YpaBHEHUM 1
Kontponpnas padora:

101 "TpUTrOHOMETPUUECKUE BBIPAKEHUS U 1
TPUTOHOMETPUYECKHE YpaBHEHUS"
[TocnenoBarenbHOCTH, CIOCOOBI 3a/1TaHUS

102 IIOCJIeI0BaTeIbHOCTEN. MeTox 1
MaTeMaTUYECKON MHIYKIIUU

103 MOHOTOHHBIE U OTPaHUYEHHBIE 1

IOCICa0BATCIBHOCTH. HCTOpI/ISI aHajm3a




OECKOHEYHO MAJIBIX

104 Apudmerndeckas nporpeccus

105 ['eomeTpuueckas nporpeccus

106 beckoneuHo yObIBaroias reoMeTpuyecKas
porpeccus

107 CyMMa 0eCKOHEUHO YOBIBAIOIICH
r€OMETPUYECKON TPOTrPECCUU

108 JIMHENHBIN ¥ DKCIOHEHIUAIIBHBIN POCT.
Yucno e. Dopmya CI0XKHBIX IPOLIEHTOB

109 JIMHENHBIN U SKCIOHEHIIUAJIBHBIN POCT.
Yucno e. DopMyra CIIOKHBIX POLIEHTOB

110 Hcnons30BanKe NpOrpeccuu Juisl PEIICHUs
pealIbHBIX 3a/1a4 IPUKJIAJHOTO XapaKTepa

11 Kontponbnas padora: "IlocienoBareabHOCTH
U nporpeccun”

112 HenpepbiBHbIE QYHKIIUN U UX CBOHCTBA

13 Touka pa3psiBa. ACUMITOTHI TpapUKOB
byHKINN

114 CroiicTBa (OhyHKIMI HETIPEPHIBHBIX HA
OTpE3KE

1 CBoiicTBa (pyHKIMIT HETIPEPHIBHBIX HA

> OTpe3Ke

116 Meron UHTEPBAIIOB AJIs PELICHUS HEPABEHCTB

117 Meron UHTEPBAIIOB AJIs PELICHUS HEPABEHCTB

118 Meto MHTEPBAJIOB JI PELICHHS HEPABEHCTB

119 IIpuMeHeHne CBOMCTB HENPEPBIBHBIX

GyHKUIMN 1715 peleHus 3a1a4




[IpumeHeHne CBONMCTB HEMPEPBIBHBIX

120
(GyHKUIMN 1715 pelieHus 3a1a4

121 [lepBas 1 BTOpas mpor3BOAHBIC (YHKITUU

122 Ornpenenenue, reOMETPUUECKUN CMBICIT
MPOU3BOHOM

123 Omnpenenenue, PU3NUECKHUI CMBICIT
MIPOU3BOJHOMN

124 VYpaBHeHHe KacaTeabHOH K Tpaduky
byHKIIN

125 VYpaBHeHHe KacaTeabHOH K TpaduKy
byHKIMN

126 [Tpon3BoHBIE IEMEHTAPHBIX (QYHKITHIA

127 [Tpon3BoaHBIC STIEMEHTAPHBIX (HYHKITUH

128 [Ipou3BoHast CyMMBbI, TPOU3BEICHNUS,
YaCTHOTO M KOMITO3ULIUU (DYHKIUI

129 [Ipou3BoHast CyMMBbl, IPOU3BEICHUS,
YaCTHOTO ¥ KOMITO3UIIUU ()YHKITUI

130 [Ipou3BoHast CyMMBbl, IPOU3BEICHUS,
YaCTHOTO M KOMITO3UIIUU ()YHKITUI

131 Kontponbnas padota: "[IponsBognas"

13 [ToBTOpenue, 06001IeHIE, CUCTEMATH3AIHS
3HaHuii: "YpaBHeHus"

133 [ToBTOpEeHME, 0000IIIEHNE, CUCTEMATH3AITUS
3HaHui: "Oynkiun"

134 HroroBast koHTpOIBHAS paboTa

135 HToroBast KOHTpOJIbHAsA paboTa

136 [ToBTOpEeHME, 0000IIEHNE, CHCTEMAaTH3AIINS




3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10




11 KJTACC

KoaunuecTBo 4acoB DJIEKTPOHHBbIE
Ne uudpoBbIie
Tema ypoka Kontpoabubie | IlpakTnueckmne
n/n Bcero o0pa3oBartejibHbIE
padoThI padoThI
pecypcsl
1 [IpuMeHeHne nPOU3BOAHON K UCCIIEJOBAHUIO 1
(GyHKIMI HA MOHOTOHHOCTh M 9KCTPEMYMBI
) [IprMeHeHrne Tpou3BOIHON K UCCIETOBAHUIO |
(GyHKIMH HA MOHOTOHHOCTB U SKCTPEMYMBI
3 [IprMeHeHne Tpou3BOIHON K UCCIETOBAHUIO 1
(GyHKIMH HAa MOHOTOHHOCTB U SKCTPEMYMBI
4 [IprMeHeHne Tpou3BOIHON K UCCIETOBAHUIO 1
(GyHKIMH HAa MOHOTOHHOCTB M SKCTPEMYMBI
5 [IpuMeHeHne npOrU3BOAHON K UCCIIEJOBAHUIO 1
(GyHKIMI HA MOHOTOHHOCTh M 9KCTPEMYMBbI
6 [IpuMeHeHne npOU3BOAHON K UCCIIEJOBAHUIO 1
(GyHKIMI HA MOHOTOHHOCTh M 9KCTPEMYMBI
HaxoxneHre HanOobIIero 1 HANMEHbBILIETO
7 3HAYeHUS HEMPEPbIBHON (PYHKIIUHU HA 1
OTpe3Ke
Haxoxxnenre HanOoIbIIero 1 HANMEHbBILET 0
8 3HAYeHUS HEMPEPHIBHON (PYHKIIUHU HA 1
OTpe3Ke
HaxoxneHre HanOobIIero 1 HANMEHbBILIETO
9 3HAYeHUS HEMPEPbIBHON (PYHKIIUHU HA 1
OTpe3Ke
10 Haxoxnenne HanOoJIbIIEr0 1 HANMEHBIIIETO 1




3Ha4YEHUS HEMPEepPhIBHON (PYHKIINU HA
OTpe3Ke

11

HaxoxxneHne HanboIb1Iero U HAUMEHbBILEr o
3HAYeHUS HEMPEPbIBHON (PYHKIIUHU HA
OTpe3Ke

12

Haxoxxnenrne HanOoIbIIero 1 HANMEHbBILET 0
3HAYeHUS HEMPEPbIBHON (PYHKIIUHU HA
OTpe3Ke

13

[IpumeneHne Mpon3BOAHOM ISl HAXOKICHUS
HaWIYYIIETro PEUICHUs B TPUKIAIHBIX
3aJadax

14

[IpumeneHnne nporu3BOIHOM ISl HAXOXKACHUS
HAWIYYIIETrO PEIICHUS B MPUKIIATHBIX
3aJadax

15

[Ipumenenre npou3BOIHON IS
OnpeAesieHUs CKOPOCTU U YCKOPEHUS
mpoiiecca, 3aIaHHoTo (hopmMyIIoi Wi
rpaduxom

16

[Ipumenenre npou3BOIHON IS
OTIpEICTICHUSI CKOPOCTH M YCKOPECHHS
nporiecca, 3aJaHHOT0 POPMYIION HITH
rpaduxom

17

Komno3unus ¢pyHKImii

18

Komno3unus ¢pyHKImii

19

Kommozurmus ¢pyHKImi

20

I'eomeTpuueckue 06pasbl ypaBHEHUN HA
KOOPAMHATHOW IJIOCKOCTH

21

['eomeTpuyeckue oO6paspl ypaBHEHUH Ha




KOOPJAMHATHOM MJIOCKOCTH

KonTtponpHas paborta: "HccnenoBanue

22 GYHKIHHA ¢ TTOMOIIBIO TPOU3BOTHOMN"

” [lepBooOpa3Has, 0OCHOBHOE CBOMCTBO
MepBOOOPA3HBIX

4 [TepBoOOpa3HbIe FIEMEHTAPHBIX (DYHKITHIA.
[IpaBuna Hax0XJIEHHS IEPBOOOPA3HBIX

25 [TepBooOpa3HbIe IIEMEHTAPHBIX (DYHKITHIA.
[TpaBuiia Hax0XkI€HUS IEPBOOOPa3HBIX

2% Nurerpan. ['eomeTpuyeckuii CMbICI
UHTErpaja

) Brruucnenue onpenenéHHoro HHTerpaa 1no

/ dbopmyne Herotona-Jleitoaua

)% Brruncnenue onpeaenéHHOro HHTErpaa mno
dopmyne Herorona-Jleitbnuia

29 [IpumeneHne nHTETrpaa A HaX 0K ICHHS
IUIOINAACH TUIOCKUX (QUTYp

30 [TpumeHeHue UHTErpasa A1 HAXOXKICHUS
00BEMOB reOMETPUYECKHX Tell

31 [Tpumeps! perennii quddepeHnnanbHbIX
YpaBHEHUI

1 [Tpumeps! perennit quddepeHnnanbHbIX
YpaBHEHUI
MareMaTHueCcKoe MOJICITMPOBAHUE PEaIbHBIX

33 IPOIIECCOB C MOMOMIBIO U (DHepeHIIHaTBHBIX
YpaBHEHU

34 KonTtponbnas pabora: "IlepBooOpa3Has u

uHTerpan”




Tpuronomerpuueckue QyHKINHU, UX

35 . 1
CBOWCTBA U IrpaduKu

16 Tpuronomerpuueckue GyHKINHU, UX |
CBOWCTBA U IrpaduKu

37 Tpuronomerpudeckue QyHKIMH, UX 1
CBOMCTBa U Tpaduku

18 Tpuronomerpuueckue GyHKIUHU, UX |
CBOWCTBA U IrpaduKu

39 Tpuronomerpudeckue QyHKIMH, UX 1
CBOWCTBA U IrpaduKu
OT60p KOpHEH TPUTOHOMETPUICCKUX

40 YpPaBHEHUH € TOMOLIBIO 1
TPUTOHOMETPHUUECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKUX

41 YpaBHEHUH € TOMOUIBIO 1
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKUX

42 YPaBHEHUI C TOMOILBIO 1
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKUX

43 YPaBHEHUH € TOMOILBIO 1
TPUTOHOMETPHUYECKON OKPY>KHOCTH

44 PemreHne TpuroHOMETpUYECKUX HEPABEHCTB 1

45 Pemienue TpuroHOMeTpUYECKUX HEPABEHCTB 1

46 PemreHne TpUroHOMETpUYECKUX HEPABEHCTB 1

47 Pemenue TpuroHOMETpUUYECKUX HEPABEHCTB 1

43 KonTtponbnas pabota: "I'paduxu |

TPUTOHOMETPUYECKUX (PYHKLIUH.




Tpuronomerpuyeckue HepaBeHCTBA"

OcHOBHBIC MCTOABI PCIICHUA

¥ MOKa3aTeIbHBIX HEPABEHCTB
50 OCHOBHBIE METO/IbI PEIICHHS
MOKa3aTeIbHBIX HEPABEHCTB
51 OCHOBHBIE METO/IBI PEIICHHS
MOKAa3aTeIbHBIX HEPABEHCTB
5 OCHOBHBIE METO/IBI PEIICHHS
MOKa3aTeIbHBIX HEPABEHCTB
53 OCHOBHBIEC METO/IBI PEIICHUS
norapu(pMHUECKUX HEPABEHCTB
54 OCHOBHBIE METOIBI PEIICHUS
JOTapu(pMHUECKUX HEPABCHCTB
55 OCHOBHBIEC METO/IbI PEIICHUS
norapu(pMHUECKUX HEPABEHCTB
56 OCHOBHBIE METOIBI PEIICHUS
norapu(pMHUECKUX HEPABEHCTB
57 OCHOBHBIEC METO/IbI PEIICHUS
UPpaIMOHATLHBIX HEPABCHCTB
58 OCHOBHBIE METOIBI PEIICHUS
UppaIMOHAFHBIX HEPABEHCTB
59 OCHOBHBIE METOJIBI PEIICHUS
UppaIMOHAFHBIX HEPABECHCTB
60 OCHOBHBIE METOJIBI PEIICHUS
UPpaIMOHATFHBIX HEPABCHCTB
61 ['padrueckue METOIbI peIeHUs
UppaMOHAIFHBIX YPaBHEHHHA
62 I'padmuueckue MeToab! penieHus




UPPALMOHATILHBIX YPaBHEHUN

63

I'paduueckue METO BT perIeHUS
NOKa3aTeIbHBIX YPaBHCHUN

64

I'paduueckue METO BT pereHUs
MOKa3aTeIbHBIX HEPABEHCTB

65

['padmyeckue METObI peIICHUS
Jorapu(pMHUUECKUX YpaBHEHUN

66

['padmyeckue METObI peIICHUS
Jorapu(pMUUECKUX HEPABEHCTB

67

['padmyeckue METOIbI peIICHUS
norapu(pMHUECKUX HEPABEHCTB

68

I'paduueckue MeTo bl penieHus
MOKa3aTeNbHBIX U JIOTApUPMUIECKIX
YpaBHEHUU

69

I'paduueckue MeTo bl pemeHus
MOKa3aTeNbHBIX U JIOTApUPMUIECKIX
YpaBHEHUU

70

['padmyeckue METOABI peLICHUS
MOKa3aTeNbHBIX U JIOTApUPMUIECKUX
HEPaBEHCTB

71

I'paduueckue MeTo bl penieHus
MOKA3aTeTbHBIX 1 JIOTAPUPMUIECKIX
HEPaBCHCTB

72

Kontponbnas padota: "UppannoHaibHbIe,
noKa3areJbHbIC U JJorapudMudeckue
HepaBeHCTBA"

73

KomrmiekcHbie uncna. AnreOpandeckas u
TpUTrOHOMETpHUECcKasi (pOpPMBI 3arucu




KOMIIJICKCHOTI'O YHCJIa

KowmrnekcHeie uncna. Anredpanyeckas u

74 TPUTOHOMETPUYECKast POPMBI 3aITHCH
KOMIUIEKCHOTO YHCIIa

75 Apudmernueckue onepaunuu ¢
KOMILJIEKCHBIMH YHCIIaMU

76 Apudmerndeckue onepamum ¢
KOMILIEKCHBIMH YK CIIaMU

77 N3o06paskeHne KOMITJICKCHBIX YUCEN Ha
KOOPAMHATHOW INIOCKOCTH

73 N300paxeHne KOMIUIEKCHBIX YHCeT Ha
KOOPAMHATHOW INIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oii ctenenu u3
KOMIIJIEKCHOTO YnCia

20 ®opmyna Myaspa. KopHu n-oii crenenu u3
KOMIIJIEKCHOTO YnCa
[IpuMeHeHre KOMIUIEKCHBIX YUCEN JIIs

81 pelieHns GU3NYECKUX U TeOMETPUIECKIX
3a1a4

%) KonTtponbnas padota: "KomrinekcHbie
yucua"

83 HarypanbHble 1 11eJbIe Yrciia

84 HarypanbHble 1 11eJbIe Yrciia

85 [IpumeHeHne NprU3HAKOB IETUMOCTH LIETIBIX
yucen

26 [IpuMeHeHre NpU3HAKOB IETUMOCTH LETBIX
yucen

87 IIpuMeHeHue IPU3HAKOB ACIUMOCTH LENBbIX




yucen: HOJl u HOK

HpI/IMeHeHI/Ie MPU3HAKOB JCJTIUMOCTU LCIIBbIX

88 gucen: HOJl u HOK

29 [IpuMeHeHne NpU3HAKOB AETUMOCTH LIEJIbIX
YHCeJl: OCTaTKH 110 MOJYJIIO

90 [TpuMeHeHre NPU3HAKOB IETMMOCTH LENbIX
YUCEN: OCTATKHU MO0 MOJYJIIO
[TpuMeHeHre TpU3HAKOB ETMMOCTH LIETbIX

91 yucell: anroputM EBknuaa nis pemenus
3aJa4 B LIEJIBIX YKCIaxX

9 KonTtponbnas pabota: "Teopus 1enpix
yucen"
Cucrema u COBOKYITHOCTh YPaBHEHUI.

93 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEJICTBUS
Cucrema u COBOKYITHOCTh YPaBHEHUI.

94 PaBHOCHIIBHBIE CHCTEMBI M CUCTEMBI-
CJIEJICTBUS

95 OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
COBOKYITHOCTEH pallMOHAJIbHBIX YPAaBHEHUI
OCHOBHBIE METO/IbI PEILICHUS CUCTEM U

96 COBOKYITHOCTEW MppalMOHAIbHBIX
YpaBHEHUU

97 OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
COBOKYITHOCTEH IIOKA3aTENIbHBIX YPAaBHEHUI

08 OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
COBOKYITHOCTEH MOKa3aTeIbHBIX YPAaBHEHUI

99 OCHOBHBIE METO/BI PEUICHUS CUCTEM U




COBOKYITHOCTEH JTIOrapu(PpMHUUECKUX
YpaBHEHUU

100

OCHOBHBIE METO/BI PEIICHUS CHCTEM U
COBOKYITHOCTEH JIoTapu(pMUIECKIX
YpaBHEHUI

101

[IpuMeHeHne CUCTEM K PELICHUIO
MaTeMaTU4YeCKMX 3a/1a4 U 3aJa4 u3
pa3IMYHBIX 00JIACTel HAYKHU U peabHON
JKU3HU, HHTEPIIPETALNS OJy4YEHHBIX
pe3yIbTaToB

102

[IprMeHeHrne CUCTEM K PEIICHUIO
MaTeMaTUYeCKMX 3a/1a4 U 3a]a4 u3
pa3IMYHBIX 00JIACTel HAYKHU U peabHON
YKU3HU, UHTEPIIPETALUS OJyUYEHHBIX
pe3yIbTaToB

103

[IpuMeHEeHNE HEPABEHCTB K PEIICHUIO
MaTEMAaTHYECKUX 3a1a4 U 3a1a4 U3
pa3IMYHBIX 00JIACTel HAYKHU U peabHON
JKU3HU, UHTEPIIpETALUs IOJY4YCHHBIX
pe3yNbTaToB

104

Kontponbnas padota: "Cucremsl
palMoOHATEHBIX, UPPAIIHOHATEHBIX
NOKa3aTeIbHBIX U JIOTAPUPMHUECKUX
ypaBHEHHUH"

105

PanuonanbHbIe ypaBHEHMS C TapaMeTpaMu

106

ParnmoHanbHbIC HEPAaBEHCTBA C MTApaMeTpaMu

107

PanyoHanbHbIE CUCTEMBI € TApaMETPAMHU

108

WppanmonansHble ypaBHEHUS, HEPABEeHCTBA

[ R G —




C mapameTpamu

109 HppannonaibHble CUCTEMBI C TApaMETpaMu

110 [Toxa3arenbHbIE ypaBHEHHUS, HEPABEHCTBA C
napaMmeTrpamu

111 [Toka3aTenbHbIE CUCTEMBI C TApaMETPaMU

112 Jlorapudmuueckue ypaBHEHHUS, HEPABEHCTBA
C mapameTpaMu

113 Jlorapudmudeckue CUCTEMBI ¢ TapaMeTpamMu

114 TpuronomeTprueckue ypaBHeHUS €
napameTpamu

1 TpuronomeTpuuecKkre HEpaBEHCTBA C

> napameTpamu

116 TpUroHOMETPUUECKUE CUCTEMBI C
napameTpamu
[TocTpoenue u uccienoBaHue

17 MaTeMaTHYeCKUX MOJIETIEH pealbHbIX
CUTYallUil C TOMOIIBIO YPaBHEHUH C
napaMmeTrpamu
[TocTpoenue u uccienoBaHue

118 MaTeMaTUYECKUX MOJIENeN peaTbHbIX
CUTYallMi C TOMONIBIO CHCTEM YPAaBHEHU €
napaMeTrpamu
[TocTpoeHnue u uccienoBaHue
MaTEeMaTUYECKUX MOJIEJIEH peaabHbIX

19 CUTYallMi C TOMONIBIO CHCTEM YPAaBHEHU €
napaMeTrpamu

120 KonTtponbHas pabota: "3agauu ¢

napamerpamu’




[ToBTOpEHME, 0000IICHNE, CHCTEMATH3AIIUS

121
3HaHMi: "YpaBHeHus"

122 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIUS
3HaHMi: "YpaBHeHus"

123 [ToBTOpenue, o6o0IICHNE, CUCTEMAaTU3AIUS
3HaHui: "YpaBHeHUs1. CUCTeMbl ypaBHEHHI"

124 [ToBTOpEHME, 0000IIEHNE, CHCTEMATH3AIIUS
3HaHuii: "HepaBencrsa"

125 [ToBTOpenue, 06001IeHHE, CUCTEMATH3AIIHS
3HaHuii: "HepaBencrsa"

126 [ToBTOpEHME, 0000IIIEHNE, CHCTEMATH3AIIUS
3HaHuii: "HepaBencrsa"

127 [ToBTOpenue, 06001IeHHE, CUCTEMATH3AIIHS
3HaHuii: "[IponsBogHas u e€ npumenenue"

128 [ToBTOpEHME, 0000IIEHNE, CHCTEMATH3AIIUS
3HaHuii: "[IponsBoaHas u e€ npumenenue"

129 [ToBTOpenue, 06001IeHHIE, CUCTEMATH3AIIHS
3HaHuii: "[IponsBogHas u e€ npumenenue"

130 [ToBTOpEHME, 0000IIIEHNE, CHCTEMATH3AIIUS
3HaHui: "MHTerpan u ero npumeHeHue"

131 [ToBTOpenue, 06001IeHIE, CUCTEMATH3AIIHS
3HaHui: "OyHKIUH"

13 [ToBTOpenue, 06001IeHHIE, CUCTEMATH3AIIHS
3HaHui: "OyHKUNn"

133 [ToBTOpenue, 06001IeHHIE, CUCTEMATH3AIIHS
3HaHui: "Oynkun"

134 HroroBast KOHTpoIbHAs paboTa

135 Hroroas KOHTpOIbHASA paboTa




136

[ToBTOpEeHME, 0000IIICHHE, CHCTEMATH3AIIUS
3HAHUU

OBUIEE KOJIMYECTBO YACOB IIO I[TPOTPAMME

136
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VIS YYHEHUKA

Marematuka. AnreOpa v Hayana aHanuza: 10 kiacc: yriayOnéHHbIN ypOBEHb:
yueOHuk / A.I'.'Mepansk, JI.A.Homuposckuii, B.M.IlomnskoB: mox pen.
B.E.Ilogonsckoro. - M.: [Ipocsemienne

Marematuka. Anrebpa v Hauana aHanu3a: 11 kimacc: yriayOnéHHBIN yPOBEHB:
yueonuk / A.I'.'Mepansk, JI.A.Homuposckuii, B.M.IlomnskoB: mox pen.
B.E.ITogonsckoro. - M.: IIpoceenienne

METOIUYECKHUE MATEPHAUJIBI I YYUTEJIA

MeTtoauueckue pekoMeHaanuu k yueoHuky A. I'. Mepainska, /1. A.
Homuposckoro, B. b. ITosikoBa «Martematuka: aredpa 1 Hadasa
MaTEMaTUYECKOIo aHaIKN3a, reoMeTpusi: Alredpa u Hadyajia MaTeMaTHYeCKOTO
a”anu3a», Mocksa, «IIpoceemieHue»

Marematuka: anredpa 1 Hauajga MaTeMaTHYEeCKOro aHalln3a, FTeOMETPHSI.
Anrebpa. Yray6nénunslii ypoBenb: 10 kiacc: MmeToauueckoe nocooue /

E. B. byuko, A. I'. Mep3nsik, B. b. [Tonouckuii, M. C. Sxup. — M.: Benrtana-
I'pad

MareMatuka: anrebpa 1 Hauajaa MaTeMaTHUYEeCKOTO aHalln3a, TEOMETPHSI.
Anrebpa. YraoyOn€uusiii ypoBeHs: 11 kiacc: Mmeroanueckoe mocoodue /

E. B. byiiko, A. I'. Mep3msik, B. b. [Tononckuii, M. C. SAxkup. — M.: Benrana-
I'pad

ABTOpCKas nporpamma mo aiareope s 10 kinacca o01eo0pa3oBaTeIbHBIX
yupexaeHui. Marematuka: nporpammsel: 5—11 kiaccer / A.I'. Mep3sik

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETHU
HUHTEPHET

ITopsakoBerii | KpaTkoe onmcanue [IpaBooOnagarens Ccopika Ha D0P
HOMED 3JIEKTPOHHOTO 3JIEKTPOHHOTO
00pa3zoBaTeIbHOTO 00pa3zoBaTeIbHOTO
pecypca (BKITto4as pecypca
CTPYKTYPY, (HamMeHOBaHUE
peaMeTHOe IOPUIMYECKOTO JINIA
coJiep)KaHue u 6o dhamunus, ums,
MeETaJaHHBIE, OTYeCTBO (TIpu
MO3BOJISIOLINE HAJTMYUH )
OJTHO3HAYHO ¢u3nueckoro nuua,
WIACHTHUQHUIIUPOBATH KOTOpOMY B
3JIEKTPOHHBIH YCTaHOBJICHHOM
00pazoBaTeIbHBIN 3aKOHOAATEIbCTBOM
pecypc) Poccutickoit
depepanny NopsKe
MIPUHAJICHKUT
HCKITFOUUTEIBHOE
MpaBo Ha
3IEKTPOHHBII
o0pa3oBaTeIbHBIN
pecype




MaremaTuka

®denepanpHOE
rOCyIapCTBEHHOE
Or0JKETHOE

HAy4YHOE YUPEKICHUC
“UHCTUTYT
COJIEpKaHUs U
METOAOB O0Y4EHUs
vmMenu B

C. JlenneBa

https://edsoo.ru/matematika/

https://conep>xxauneo0paszoBanus.pd/

Tpenaxep “Ob6maxo
3HaHuK’. MaTemMaTuka
10 xmacc

Hudposoii TpeHaxep
BKJTFOYAET B ce0s
TEOpEeTHIECKHE
KOHCIEKTHI U
WHTEPaKTUBHBII
TPpEeHaXEP B peKUMax
TPEHUPOBKH H
9K3aMEHa.

00O “®dusuxon JIad”

https://oblakoz.ru/

Tpenaxep “O0nako
3HaHui”’. MaremaTuka
11 xnacc

Ludposoii TpeHaxkep
BKJIIOYAET B ceOs

TEOPETUIECKHE
KOHCIIEKTBHI U
UHTEPAKTHUBHBIN
TpeHaXEP B perkUMax
TPEHUPOBKU U

000 “dusuxox JIad”

https://oblakoz.ru/

JK3aMEHa.
Anrebpa u Havyana denepanbHOe https://eduprosvet.ru/
MaTeMaTHYECKOTO rOCy/IapCTBEHHOE
aHam3a. aBTOHOMHOE
YrinyOseHHbII oOpa3oBartebHOe
ypoBeHs. 10 kiacc. YUpEXKIEHUE BBICIIETO
o0Opa3oBaHHS
“I'ocymapcTBeHHBIN
YHHUBEPCUTET
MPOCBEIICHUS
Anrebpa u Hayana denepanbHoe https://eduprosvet.ru/
MaTEeMaTHYECKOTO rOCYJIapCTBEHHOE
aHam3a. aBTOHOMHOE
VYrnyOneHHbIH o0pazoBareabHOE
ypoBenb. 11 kmacc. YUIPEIKICHUE BHICIIICTO
o0Opa3oBaHHs
“I'ocymapcTBEHHBIN
YHHUBEPCUTET
MIPOCBEIICHUS
TecToBbIC 000 “Yuu.py” https://uchi.ru/

YHpaKHCHHS 110
anredpe W HavaIaMm
MaTeMaTH4YECKOI0
a"ann3a mist 10
Kjacca



https://edsoo.ru/matematika/
https://%D1%81%D0%BE%D0%B4%D0%B5%D1%80%D0%B6%D0%B0%D0%BD%D0%B8%D0%B5%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F.%D1%80%D1%84/
https://oblakoz.ru/
https://oblakoz.ru/
https://eduprosvet.ru/
https://eduprosvet.ru/
https://uchi.ru/

TectoBEIE
YIPaXKHEHHS 110
anredpe u HavaIam
MAaTEMaTHYECKOTO
aHanm3a mis 11
KJacca

000 “Yuu.py”

https://uchi.ru/



https://uchi.ru/
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