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MNOACHUTEJIBHAS 3AIINCKA

VYueOHblit Kypc «AureOpa W Hadala MaTeMaTHYECKOTO aHAIM3a» SIBIAETCS OJHMM M3 Hauboiee
3HaYMMBIX B TMpPOrpaMMe CpeIHEero ooOmero oO0pa3oBaHMs, IOCKOJbKY, C OIHOH CTOPOHBI, OH
o0ecrieunBaeT HHCTPYMEHTAIbHYIO 0a3y U1 U3YYEHHsI BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C JIpyroi
CTOPOHBI, POPMHUPYET JOTUYECKOE U aOCTPAKTHOE MBIIIJICHHE 00YyYaroluXCcs Ha YPOBHE, HEOOXOJUMOM
JUIs. OCBOEHUSI MH(POPMATUKH, OOIIECTBO3HAHUS, HICTOPUH, CIOBECHOCTH M JIPYTHX AMCLUUIUIMH. B paMkax
JAHHOTO y4eOHOro Kypca oOydaroIiuecsl OBJIAJIEBAIOT YHHBEPCAJIBHBIM SI3BIKOM COBPEMEHHOH HayKw,
KoTopasi GopMyIUpYyeT CBOU JOCTHXKEHUSI B MaTeMaTu4yeckoit popme.

VYueOHbIi Kypc anredpbl U Hayajl MaTeMaTHYeCKOTrO aHaIM3a 3aKJIaJbIBA€T OCHOBY JUIS YCIIEIIHOTO
OBIIQICHUSI 3aKOHaMU (PHU3UKH, XUMHHU, OHOJOTMH, TOHMMAHUS OCHOBHBIX TEHACHIUH pa3BUTHA
SKOHOMHMKH H OOIIECTBEHHOW >XH3HH, IO3BOJISICT OPHEHTUPOBATHCA B COBPEMEHHBIX LU(MPOBBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HCIIOJIb30BaTh WX Ui JajbHeiliero oOpa3oBaHUS U B
MOBCEIHEBHON kHM3HU. B TO ke Bpemsi oBiageHue aOCTPaKTHBIMU M JIOTUYECKH CTPOTUMU
KOHCTPYKLUSMHU aJIreOpbl 1 MaTeMaTHYECKOTO aHaIM3a Pa3BUBAECT YMEHHUE HAXOAUTh 3aKOHOMEPHOCTH,
000OCHOBBIBaTh HMCTHUHHOCTb, JOKa3blBaTb YTBEPXKACHHUS C TOMOINBIO MHIYKIUU M PacCyXJIaTh
JNENYKTUBHO, HCIOIb30BaTh 0000IIEHHE U KOHKPETH3AIUI0, abCTparnpoBaHue U aHAJIOTHIO, POpMHUpYET
KpeaTUBHOE U KPUTHUECKOE MBIIIIICHUE.

B xone usyuenus yuebHoro kypca «Anredpa u Hauajga MaTEMaTHYECKOI0 aHAIM3a» 00yJaromecs
MIOJIy4alOT HOBBIM ONBIT PELIECHUS MPUKIAAHBIX 33]1a4, CAMOCTOSITENILHOTO MOCTPOSHHUSI MaTeMaTHUYECKUX
MoJieJiell peaNbHbIX CHUTYyallMii, WHTEPIpETAllM TOJTYYCHHBIX PEIICHUN, 3HAKOMATCA C MpHUMepaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPO/IE, HAYKEe M UCKYCCTBE, C BBIJAIOLIIUMUCST MAaTEMAaTUYECKUMU
OTKPBITUSIMU U UX aBTOPAMH.

Y4eOHblil Kypc 001agaeT 3HAUUTEFHBIM BOCIIUTATEILHBIM MOTEHIIMAJIOM, KOTOPBIH peann3yercs
KaK yepe3 ydeOHBI MaTepuain, CIocOOCTBYIOUUN (OPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHS, TaK H
yepe3 crneunpuky ydeOHOM esTEIbHOCTH, TPEOYIOIIeH MPOIOKUTENBHON KOHIIEHTpAIlM BHUMAHMUS,
CaMOCTOSITENIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3a MOJTYyYEHHBIN pe3ysbTar.

B ocHoBe wMeroamku oOydeHus anredpe W HadalaM MaTEeMaTHYEeCKOIO aHalM3a JICKHUT
NeSITeTbHOCTHBIN MMPUHIUT 00Y4EHUSI.

B crpykrype yueOHOro kypca «Anrebpa M Hayajla MaTEeMAaTUYECKOIO aHAJIM3a» BbIJEJIEHBI
CIIEAYIOIINE COAEPKATEIbHO-METOAUYECKUEe JTUHUM: «Hucna M BbIUUCIEHUsN», «OYHKIUN U Tpapukm»,
«YpaBHEeHUsT U HepaBeHCTBay, «Hawama MaremaTmueckoro ananusa», «MHOXecTBa W Joruka». Bce
OCHOBHBIE COJIEPKATEIbHO-METOANYECKUE JIMHUM U3Yy4YaloTcsd Ha MPOTSDKEHUU JBYX JIET OOydeHus Ha
YPOBHE CpeIHEro ooIero oopa3oBaHus, €CTECTBEHHO JOMOIHSAS APYr Apyra U MOCTENEHHO HACHIIAsCh
HOBBIMM TeMaMU WU pazienamu. JlaHHbI y4yeOHBIH Kypc SBIS€TCS HWHTETPATHBHBIM, IOCKOJBKY
o0beuHsIET B ceOe colep)kaHWe HECKOJbKMX MaTeMaTUYeCKUX IUCIUIUIMH, TAaKUX Kak anredpa,
TPUTOHOMETpPHSI, MaTeMaTHUYECKUI aHaiau3, TEOpHUs MHOXKECTB, MaTeMaTHueckas joruka u apyrue. Ilo
Mepe TOro Kak oOydyaroIluecsl OBJaJieBaloT BCE Oojee MIMPOKUM MaTeMAaTHYECKUM ammapaTtoM, y HHUX
HOCJIEI0BATENbHO (HOPMUPYETCS M COBEPILIEHCTBYETCSI YMEHHE CTPOUTh MaTeMaTHUECKyI0 MOJIENb
peaIbHOM CHUTYyallH, NPUMEHTh 3HaHMS, MOJIyY€HHbIE MPU U3YyYEHUH Y4eOHOro Kypca, JUIsl peIIeHUs
CaMOCTOSITENIbHO cPOPMYITUPOBAHHON MaTeMaTH4YEeCKON 3a/1auM, a 3aTEM UHTEPIPETUPOBATH CBOM OTBET.

CopnepxaTenbHO-MeTOANYEeCKass JHHUA «UMciaa M BBIUMCIEHUS» 3aBepuiaeT (HopMUpOBaHHE
HaBBIKOB MCIIOJIb30BaHM JEHCTBUTEIBHBIX YHCEIl, KOTOpOe ObLI0 HAYaTO HAa YPOBHE OCHOBHOI'O OOIIETO
obpasoBanusi. Ha ypoBHe cpemnero obmiero oOpazoBanusi ocoboe BHUMaHHE yaemseTcs GOpMUPOBAHHUIO
HABBIKOB PallMOHAJIbHBIX BBIYHUCICHHUM, BKIIOYAIOMINX B c€0sl HCIONIb30BAaHUE PA3IMYHBIX (POPM 3alucu
quciaa, yMEHHE JeNaTh MPUKHUJKY, BBIIOJHATH NPHOIMKEHHBIE BBIYMCICHUS, OLIEHUBATh YHCIIOBBIC
BBIp@KEHUs, paboTaTh € MaTEeMAaTHYECKMMM KOHCTAHTaMH. 3HAKOMbIE OOYYaOUIMMCS MHOMECTBA
HaTypaJIbHbIX, UENbIX, palHOHAIbHBIX M JIEHCTBUTENBHBIX 4YHCEN JOIMOJIHAIOTCS MHOXECTBOM
KOMIUIEKCHBIX 4YMcel. B KaXIoM U3 3TUX MHOXECTB paccMaTpUBAlOTCA CBOWCTBEHHBIE €My
cneunduyeckre 3a1a4i U OIepalyu: JeJIeHNe Halello, OepUpPOBAHNE OCTaTKAMU HAa MHOKECTBE IEIBIX
qucen, ocoOble CBOWCTBA pAIlMOHAIBHBIX M UPPALMOHAIBHBIX YHCEN, apu(METHUECKUe Orepaluu, a
TaK)K€ WU3BJIEYEHHE KOpHS HATYpaJlbHOM CTENeHM Ha MHOYKECTBE KOMIUIEKCHBIX uuncen. braromaps



MIOCJIEIOBATEIbHOMY PACIIMPEHUIO KpPyra HMCHOJIb3YEMBIX YMCEI M 3HAKOMCTBY C BO3MOYKHOCTSIMU MX
MPUMEHEHUS JUIsl PEIICHHsI pa3InYHbBIX 3a1a4 (POPMUPYETCS MPEICTABICHUE O SANHCTBE MATEMAaTHKH KaK
HAyKH W €€ POJM B TOCTPOCHHUU MOJIEICH peaNbHOr0 MHUpPA, IIUPOKO HCIONB3YIOTCS 0000IIeHHE U
KOHKpPETH3aUsl.

Jlunus «YpaBHEHHsS] M HEPABEHCTBA» pealIM3yeTcs Ha MPOTSHKEHUH BCEro OOy4YeHHUsS Ha YpPOBHE
cpeaHero oomero o0pa3oBaHus, MOCKOJIBKY B KaXKIOM paszeine IIporpaMMbl mpeaycMOTPEHO pelieHue
COOTBETCTBYIOILIMX 3a/ad. B pe3ynbrare oOyuaromuecss OBJIaJEBaOT PA3IMYHBIMU METOJAMH PEILECHUs
paloHaNIbHBIX, HPPAIMOHANIBHBIX, I1OKAa3aTeNbHBIX, JOrapu@MUUECKUX U TPUTOHOMETPUUYECKUX
YpaBHEHUH, HEPABEHCTB M CUCTEM, a TaKKe€ 3aJad, coAepkamux napamerpbl. [lomydeHHble ymeHUs
IMPOKO HCIIONB3YIOTCS TPHU HCCIEAOBAHUU (YHKIMH C TOMOIIBI0 TMPOU3BOIHOW, TMPH PEIICHUU
MPHUKJIATHBIX 33729 W 33724 Ha HAXO0XJICHWE HAuOONBIINX M HAaUMEHBIIHNX 3HadeHW QyHKuuu. JlanHas
coJlep)kaTeNbHas JIMHUS BKIIOYaeT B cel0sa Takxke (OpMUPOBAHME YMEHUU BBINONHATH PACUYETHI IO
dopmynaM, nmpeobpazoBaHUs pAlMOHATBHBIX, UPPALIMOHATIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUH, a
TaK)Ke BBIPAKCHHM, COAEPKAIMUX CTEMEeHW W Jyorapudmel. brarogaps H3ydeHHUIO aireOpanvdeckoro
MaTepuansa TPOUCXOAWT JalbHEHIee pPAa3BUTHUE AITOPUTMUYECKOTO H aOCTPAKTHOTO MBIIUICHUS
oOyuaromuxcsi, GOpMUPYIOTCS HABBIKU JIEYKTHUBHBIX PAcCyKJIEHUM, pabOThI C CHMBOJIBHBIMU (hOpMaMu,
MpeJICTaBICHHS 3aKOHOMEPHOCTEH U 3aBUCUMOCTEH B BUJE PAaBEHCTB U HEPABEHCTB. Anre0Opa mpeanaraer
3¢ (heKTHBHBIE MHCTPYMEHTBI IS PEHICHHS MPAKTUYCCKHX M ECTCCTBCHHO-HAYUYHBIX 3ajad, HATJISTHO
JIEMOHCTPHUPYET CBOU BO3MOYKHOCTH KaK SI3bIKa HAYKH.

CopepxarenbHo-MeToAnYecKass TUHUS «DyHKIMHU U TpadUK» TECHO IMEperuieTaeTcsl ¢ IPYTUMHU
JUHUSAMH y4eOHOrOo Kypca, MOCKOJbKY B KaKOM-TO CMBICIE 3aJaéT MOCIeN0BaTebHOCTh W3YYECHHUS
MaTepuana. l3ydeHuWe CTENeHHOW, TOKa3aTeIbHOH, Jorapu(@MUYEcKO W TPUTOHOMETPHUYCCKHX
(GYHKIMH, UX CBOMCTB M rpadMKOB, MCIOIb30BAHUE (PYHKIMIA I PEIICHUS 33a7a9 U3 JAPYTrUX YIeOHBIX
MIPEMETOB U PEANbHOM JKM3HU TECHO CBA3aHO KAaK C MAaT€MaTHUYECKUM aHAJIM30M, TaK U C pPEUICHUEM
ypaBHEeHU 1 HepaBeHCTB. [Ipu 3ToM Oosblioe BHUMaHUE yenseTcss GOPMUPOBAHUIO YMEHUS BhIPAXKATh
dbopMynaMu 3aBUCHUMOCTH MEXIY pPa3lIWYHBIMU BEITUYHMHAMM, HCCIIEIOBaTh MONy4YeHHbIe (DyHKIUU,
CTpouTh WX Tpaduku. MaTepuan 3TOH CoAepX)aTeIbHOW JIMHUU HAICJICH HAa pa3BUTHEC YMCHHHA W
HABBIKOB, TIO3BOJISIONIMX BBIPAXaTh 3aBUCHUMOCTH MEXAY BeIMYMHAMH B pa3iuyHON  (opme:
AHAIUTUYECKOU, Tpaduueckoit u cinoBecHOU. Ero u3yueHme crnocoOCTBYET pa3BUTHIO aITOPUTMUYECKOTO
MBIIUICHHS], CTIOCOOHOCTU K 0000IIEHIIO M KOHKPETU3AIIUHY, UCTIOIh30BAHUIO aHAIOTHH.

CopepxarenpHass JuHUS «Hawyama MareMaTH4eckoro aHajau3a» IO3BOJISIET CYIIECTBEHHO
pacUIMpHUTh KPYT KaK MaTeMaTHUYECKUX, TaK ¥ MPHUKJIAAHBIX 33/1a4, TOCTYIMHBIX O0yUYalOIMUMCs, TaK KaK y
HUX TOSBJISETCSI BO3MOXHOCTh CTPOUTH TpadUKU CIOKHBIX (YHKIMHA, ONpEAeNsiTs UX HauOobIIne U
HAaUMEHbBIIINE 3HAUEHUS, BBIUUCIATH IO GUryp u oObEMBI Te, HAXOAUTh CKOPOCTU U YCKOPEHUs
npoueccoB. JlaHHasi copep)KaTenbHas JIMHUS  OTKPBIBAET HOBBIE BO3MOYKHOCTH  MOCTPOEHHUS
MaTeMaTUYECKUX MOJEIICH pealbHbIX CUTyalllil, TIO3BOJSET HAXOAUTh HAWJIy4Ilee pEIICHUE B
NPUKIAIHBIX, B TOM YHUCJIE COLMAIbHO-PKOHOMUYECKHX, 3aJadyax. 3HAKOMCTBO C OCHOBaMH
MaTEeMaTUYECKOTO aHaliM3a CHOCOOCTBYET pAa3BUTHIO aOCTPAaKTHOTO, (OPMaIbHO-TOTUYECKOTO H
KpEaTUBHOTO MBIIUICHHS, (POPMUPOBAHUIO YMEHUW paclo3HABaTh IMPOSIBICHUS 3aKOHOB MAaTEMAaTHUKH B
HayKe, TeXHUKE U ucKyccTBe. OOyJaronuecs: y3HaloT O BBIIAIOIIMXCS PE3yJIbTaTax, MOJyYeHHBIX B X0
pa3BUTHUS MATEMATHKH KaK HAyKH, U 00 UX aBTOpax.

CogepxatenpHO-MeTOAUYECKasT JTHHUS «MHOXKECTBA M JIOTHKA» BKIIOYAeT B Ce0S DIIEMEHTHI
TEOPUA MHOXKECTB M MATEMaTHUYEeCKOM JIOTMKH. TeOopeTMKO-MHOKECTBEHHBIE MPEACTABICHUS
MPOHM3BIBAIOT BECh KypC IMKOJIBHOM MaTeMaTHKH M TpeJiaraloT HaubOoyiee YHUBEPCAIBHBIN SI3BIK,
O00BEAMHSIFOIINIA BCE pa3/Iesibl MAaTEMATHKU U €€ MPUIOKESHU, OHU CBSI3BIBAIOT pa3Hble MaTeMaTHYECKUe
TUCIUIIMHBL ¥ MX TPHUIIOKEHUs B enuHoe 1enoe. [loaToMy BaXKHO JaTh BO3MOKHOCTH OOy4aroiemMycs
MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK COBPEMEHHON MaTEMAaTHKH W HCIOJIb30BaTh €ro s
BBIPAXKEHUSI CBOMX MbICIEH. J[pyruM Ba)KHbIM MPU3HAKOM MAaTEMATHKHA KaK HAYKH CJIEAYeT MPU3HATh
CBOMCTBEHHYIO € CTPOTOCTh OOOCHOBAHMI W CIIEJJOBaHHE OIpeNeIEHHBIM MpaBUIaM TOCTPOCHUS
JIOKA3aTeNbCTB. 3HAKOMCTBO C DJJIEMEHTAMH MaTeMaTUYeCKOW JIOTUKH CIIOCOOCTBYET pPa3BUTHIO



JIOTHYECKOTO MBIIUICHUSI O0YYaloImUXCsi, TO3BOISIET UM CTPOUTh CBOM PAacCCYKIEHHS Ha OCHOBE
JIOTMYECKUX TpaBuIl, (POPMHUPYET HABBIKM KPUTUUECKOTO MBIILICHUSI.

B ydeObHOM Kypce «AnreOpa ¥ Hayala MaTEMaTHYECKOTO aHAIHM3a» IMPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOTO MOJICIMPOBAHMS, KOTOpPHhIE TNPHU3BaHBI CIIOCOOCTBOBATH (DOPMUPOBAHHIO HABBIKOB
MIOCTPOCHHSI MOJIENICH PEealbHBIX CUTYAIlUi, UCCIICIOBAHMS STHX MOJIECIICH C IOMOIIIBIO arapaTa ajareOpsl
U MAaTCMATHYCCKOI'0 aHaJIM3a, UHTCPHPCTAUX IMOJIYYCHHBIX PC3YJIbTATOB. Takne 3alaHus BIIJICTCHBI B
KOKIBIA M3 Pa3lesioB MPOTPaMMBbl, MIOCKOJIBKY BECh MaTepual yudeOHOro Kypca MIMPOKO HCIOIb3YeTCs
JUI pelleHUs] TPUKIAJHBIX 3amad. [Ipw penieHuu peanbHBIX MPAKTHUECKUX 3a1ad  00ydaroliuecs
pa3BUBAIOT HAOJIOAATEIBHOCTh, YMCHHUE HAXOAHUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCsl, UCIIOJIb30BaTh
AQHAJIOTHIO, 0000IaTh M KOHKPETH3UPOBATH mpobiemy. JlesTenbHOCTh MO (OPMHUPOBAHUIO HABBHIKOB
pelIeHUs PUKIIAIHBIX 33/1a4 OPTaHU3YyeTCs B MPOIIECCE U3YUCHHS BCEX TeM yueOHOro Kypca «Anredpa u
Hayaja MaTeMaTHYECKOTO aHAITU3a.

Ha m3ydenue ydyeOHOro Kypca «AureOpa W Havalia MaTeMaTHYECKOTO aHAIIM3a» OTBOAMTCS 272
yaca: B 10 kitacce — 136 uacos (4 yaca B Henento), B 11 kiacce — 136 vacoB (4 yaca B HEJIEINIO).

COJEPXAHUE OBYUYEHUSA

10 KUIACC

Yuciia 1 BIYMCICHUA

Pammonanbupie  umncna. OOBIKHOBEHHBIE U JIECSATHYHBIE JApPOOH, TPOLEHTH, OECKOHEYHBIC
nepuoanueckue npobu. Ilpumenenue apoOell W MPOLEHTOB MAJs pEIIeHUs MNPUKIAAHBIX 3a1ad M3
pa3IMYHBIX OTpaciedl 3HAaHUM U peanbHOM KU3HMU.

JeiicTBuTenpHble yncia. PanmonanbHble U MppaliMOHalIbHbIE Ynciaa. ApUPMETHUECKHE OIIEPALIU C
JNEHCTBUTEILHBIMA YUCIaMA. MOJyab JCHCTBHTEIBLHOTO 4YHUCIIa M €ro cBoiictBa. [IpubmmkEéHHBIC
BBIYMCIICHHUS], IPABUJIA OKPYTJICHUS, IPUKUIKA U OLICHKA PE3yJbTaTa BBIUYMCICHUM.

Crenenb ¢ 1enbiM nokasareneMm. bunom HeroTona. Mcnons3oBanue moaxosiieil GopMbl 3amucH
JEMCTBUTEINbHBIX YMCEN JIJIsl PEIICHUS MPAKTUYECKUX 3a7a4 U NPEACTaBICHUS JaHHBIX.

ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHHU U €ro CBOMCTBA.

Crenensb ¢ pallmOHAIBLHBIM [TOKA3aTeIeM U €€ CBOWCTBA, CTENIEHD C IEWCTBUTEIbHBIM ITOKA3aTEIIEM.

Jlorapudm uyncna. CoiicTa jgorapudma. JlecaTHuHble U HaTypalbHbIE JIOTapU(MBbI.

CuHyC, KOCHMHYC, TaHI€HC, KOTaHI'€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC W
ApPKTaHI€HC YHMCIIOBOTO apryMEHTA.

YpaBHeHHUsI M HEpaABEHCTBA

ToxnecTBa M TOXAECTBEHHbIE NpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YpaBHEHUs. PaBHOCHIIbHBIE
YpaBHEHUS U YpPaBHEHUA-CIIEACTBUS. HepaBeHCTBO, pellicHuE HEPABEHCTBA.

OcCHOBHBIE METO/BI pEIICHUs IENbIX M JAPOOHO-pAallMOHAIBHBIX YpPaBHEHUM W HEpPaBEHCTB.
MHorowieHsl OT OJHON NEPEMEHHOM. JleJleHrne MHOTro4YJIeHa Ha MHOTO4WIEH ¢ ocTaTKkoM. Teopema be3y.
MHorounieHsl ¢ nenbiMu kodpdunuentamu. Teopema Buera.

[TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH, COAEPIKAILIMX CTENIEHU U KOPHH.

UppanuonanbHble ypaBHeHUs. OCHOBHbBIE METO/bI PELICHUS HPPAllMOHATbHBIX YPaBHEHUH.

IToka3aTenbHble ypaBHEHUs. OCHOBHBIE METO/IbI PEIIEHNUS [TOKA3aTENbHBIX YPABHEHUH.

[TpeoOpa3oBaHue BhIpaKEHUH, COAECPIKAIINX JIOTapU(PMBIL.

Jlorapugmuueckue ypaBHeHHs. OCHOBHbBIE METO/IbI PEIICHUS JIOTapu(PMUUECKUX YpPaBHEHUI.

OcHoBHble Tpuronometrpuyeckue ¢opmyisl. [IpeoOpa3zoBaHre TPUTOHOMETPUUECKHUX BbIPAXKECHHM.
Pemrenne TpuroHOMeTpUYECKUX YPaBHEHUN.

Pemlenne cucreM JMHEHHBIX ypaBHEHUH. Marpuma CUCTEMBl JIMHEHHBIX  YPAaBHEHUI.
Onpenenurens MaTpuipl 2X2, €ro T€OMETPUYECKUN CMBICI M CBOMCTBA, BBIYHUCIEHHE €r0 3HAYEHUS,
IIPUMEHEHNE ONPEACIIUTENS IS PEIICHUSI CUCTEMBI JIMHEHHBIX YPaBHEHHN. Penienre nmpukiaaHbIx 3a1a4d
C TIOMOIIIBIO CUCTEMBI JJMHEWHBIX ypaBHEHUU. MccienoBanne mOCTPOCHHON MOJIENN ¢ TTOMOIIBIO MATPHIL
U ONPEEIUTENEH.



[TocTpoeHne MaTeMaTHYECKUX MOJIENIEd pealbHOM CHUTyalldd C TOMOIIbI0 YpPaBHEHUH U
HepaBeHCTB. [IpuMeHeHNe ypaBHEHMI M HEPAaBEHCTB K PELICHHIO MAaTEMAaTUYECKUX 3aJad W 3a1ad W3
pa3MyHbIX 00JacTeil HAyKH U peabHOM KU3HHU.

DOyHKIUM U rpadpuku

dOyHKUs, crnocoObl 3amanust GyHkiuu. B3zaunmHo oOpaTtHbie QyHKmuu. KoMrmo3umus (QyHKIUHA.
I'padux dpynkunu. Dnementapubie mpeodpa3oBanus rpaguKkoB HyHKIUHA.

OO6nactp ompeneneHuss W MHOXeCTBO 3HaueHU ¢yHkumu. Hymu Qynxmun. IlpomexyTtku
3HaKonocTtossHcTBa. Y&érHble u HeuérHble GyHKuuU. Ilepuoanueckue ¢ynxuuu. I[IpomexyTku
MOHOTOHHOCTH (pyHKIHMU. MakCUMyMbl U MUHUMYMbI QyHKIMH. Hanbosbiiee 1 HauMeHblee 3HaUeHUs
(GYyHKINU Ha TPOMEKYTKE.

JluneliHasi, KBaJpaTHYHAs W JAPOOHO-IMHEHHAas (GYHKIMU. DIEMEHTApHOE HCCIEIOBaHHE WU
MOCTPOCHUE UX IPAPUKOB.

CreneHHas GyHKIMS C HaTYpPaJIbHBIM U IEJIBIM MoKasareneM. E€ cBoiicTBa u rpaduk. CBoiCTBA H
rpaduK KOpHS N-0i CTENEHN KaK (YHKIIUM 0OpaTHOM CTENEHU C HaTypaJbHBIM MIOKA3aTEeJIEM.

[TokazarenpHas u Jsorapudmudeckas (QyHKUMH, MX cBoiictBa u rpaduku. Mcnonmp3oBaHue
rpadukoB QYHKIMIA IS pelIeHUs] ypaBHEHUH.

TpuronomeTpuyeckass OKpPYKHOCTb, OTNpEAeNieHue TPUTOHOMETPUYECKHX (YHKIMI YHCIOBOTO
apryMeHra.

OyHKIMOHAIBHBIE 3aBHCHMOCTH B pEAIbHBIX NpoleccaX M sBICHHUAX. | paduku pearbHBIX
3aBUCHUMOCTEH.

Hauyana maTremMaTn4yeckoro aHajamsa

ITocnenoBaTeIbHOCTH, CIOCOOBI 3aJaHUs IIOCJIEAOBaTEbLHOCTEH. MeToa MaTeMaTH4ecKOi
UHAYKIMU. MOHOTOHHbIE M  OrpPaHUYEHHBIE IIOCIIEOBATEIbHOCTU. VCTOpUS  BO3HUKHOBEHUS
MaTeMaTHUYECKOT0 aHallM3a KaK aHalin3a OECKOHEYHO MaJIbIX.

ApudmeTrnueckass ¥ reoMeTpuueckas mporpeccuu. beckoHeuHo yObIBaroIias reoMeTpuvecKast
nporpeccusi. Cymma OeckoHeUHO yOBIBaroOIIed reoMeTpuuyeckod mporpeccuu. JIuHelHbIH U
HKCIIOHEHLMATIBHBIA pocT. Yucno e. @opMyia CIOKHBIX IpoueHTOoB. Mcnonab3oBaHue mnporpeccuu Ais
pelIeHts peallbHbIX 3a]a4 MPUKJIaJHOT0 XapaKTepa.

HenpepbiBable (QyHKIMM W uX cBoicTBa. TOYkM paspbiBa. ACHUMNOTOTHI IpadUKOB (GYHKUIHUH.
CpoiicTBa (yHKIUII HeNpephIBHBIX Ha OTpe3ke. MeToa MHTEpBajOB JUIsl PEIICHUS HEpaBEHCTB.
[IpumeHeHne CBOMCTB HEMPEPHIBHBIX (DYHKIUH JJIs1 pelIeHUs 3a/1a4.

[lepBast u Bropas nmpousBoaHble GyHKIMU. OnpeneneHue, reOMeTpUUECKU U PU3NYECKUN CMBICI
IPOM3BOJIHON. YpaBHEHHE KacaTelbHOM K rpaduKky (QyHKIUH.

[TpousBosHble »neMeHTapHbIX ¢GyHKUMA. [Ipon3BogHas CyMMBI, HpPOM3BEAEHUS, YAaCTHOTO H
KOMIO3UINH (PYHKINH.

MHo:xecTBa U JIOTHKA

MHoXecTBO, oOIlepallid HaJ MHOXECTBaMHM M UX CBoMcTBa. [lmarpammsl Oiinepa—BeHHa.
[TpuMeHeHrnEe TEOPETUKO-MHOXKECTBEHHOIO anmnapara JJii ONMCAHMs pEeallbHbIX IPOLIECCOB U SIBJICHMI,
IIPU PEIICHUH 3a]a4 U3 IPYTUX y4EOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MAaTeMaTHYeCKOro OOBEKTa, CIIEACTBUE, J0Ka3aTelIbCTBO,
PaBHOCUJIbHBIE YPAaBHEHUS.

11 KJIACC

Yucaa v BLIYUCTIEHUS

Harypanbnble u nensie yncna. [I[puMeHeHHe MPU3HAKOB JEIMMOCTH LEJBIX YHCEN, HauOOIBIIHIA
obmmit gemurensd (nanee — HOJl) u maumensinee obmiee kpataoe (ganee — HOK), octaTkoB mo moayito,
anropuTMa EBKIMa a1 penieHus 3a1a4 B IENIbIX YUCiiax.

KommiekcHpie umcima. AnreOpawdeckas W TpUTOHOMETpHUecKas (OpMBI 3aMHCH KOMILUIEKCHOTO
yrcna. ApupMeTHIeCKre Onepalyy ¢ KOMIUIEKCHBIMU YrciaMu. M300pakeHne KOMIIEKCHBIX YHMCeN Ha
KOOpJAMHATHOM TuiockocTh. Popmyna MyaBpa. KopHu n-oif cTenmeHM H3 KOMIUIEKCHOTO YHCIA.
[IpumMeHeHrne KOMIUIEKCHBIX YHCEIT JUTsl penieHuss GU3NISCKUX U TEOMETPHUIECKUX 3aad.



YpaBHeHUs1 1 HEPABEHCTBA

CucreMa M COBOKYNHOCTb YpPaBHEHHH M HEpPAaBEHCTB. PaBHOCWIIBHBIE CHCTEMBI U CUCTEMBI-
ciencTBusi. PaBHOCUIIbHBIE HEPABEHCTBA.

OTOOp KOpHEH TPUTOHOMETPHUUECKUX YPAaBHEHUH C TTOMOIIBI0O TPUTOHOMETPHUIECKON OKPY>KHOCTH.
Penienyre TpUroHOMETPUYECKUX HEPABEHCTB.

OCHOBHBIEC METO/IbI PEIICHUS MTOKA3aTENbHBIX U JIOTapU()PMUIECKUX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELLIEHUS UPPALMOHATIBHBIX HEPABEHCTB.

OcHOBHBIE METOIBI PEIICHUS CUCTEM M COBOKYIIHOCTEH palUOHAIbHBIX, HPPALMOHAIbHBIX,
HOKa3aTeIbHbIX U JIOTapU(PMUYECKUX YPABHEHHH.

YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTPaMH.

IIpuMeHeHre ypaBHEHMI, CUCTEM M HEPABEHCTB K PELICHHUIO MAaTEMATHYECKUX 3aJad U 3aJ1ad U3
pa3InYHbIX 001acTe HAyKU U peallbHOM KU3HH, MHTEPIPETALUs OIYYEHHBIX pe3yIbTaToB.

DyHKIUM U rpadpuku

I'padux komnozunmu ¢yHknmii. ['eomerpuueckne o0pa3bl ypaBHEHHH © HEPABEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U IpaUKH.

I'paduueckue MeToAbI pelIeHUs ypaBHEHUH U HepaBeHCTB. I paduueckue MeTo/ bl peleHus 3a1a4
C IapaMeTpaMH.

Hcnonb3oBanue rpadukoB (QYyHKIHNA ISl UCCIEIOBAHMS IPOIECCOB M 3aBUCUMOCTEH, KOTOPHIC
BO3HHKAIOT [IPU PELICHUH 3a7a4 U3 IPYTUX YUEOHBIX IPEIMETOB U PEaIbHOM KU3HU.

Havana maTeMaTH4eCKOro aHaJIM3a

[lpumeHeHne TPOM3BOMHOW K HCCIENOBAHUIO (YHKIMA HAa MOHOTOHHOCTb W AKCTPEMYMBI.
Haxoxaenre HanOOIbIIero 1 HAMMEHBIIIETO 3HAYCHHUH HEeNTPEPhIBHOW (DYHKIIMU Ha OTPE3Ke.

[TpuMeHeHre NTPOU3BOJHON I HAXOXKACHUS HAWIYYIIEro PelleHUs B NPUKIAJHBIX 3a7adax, Il
OIIpeIeNIEHUs] CKOPOCTH U YCKOPEHUS Mpoliecca, 3a1aHHOro GopMyIoi Win rpaguKoM.

[TepBooOpazHasi, OCHOBHOE CBOICTBO mepBo0oOpa3HbIX. [lepBooOpa3Hble 31eMEeHTapHbIX (QYHKIUI.
[IpaBuna Hax0XAEHUS IEPBOOOPAZHBIX.

WHurerpan. I'eomeTpudecKkuil CMBbICI HMHTETpana. BbelYMCieHHE ONpeAesIEHHOIO0 HWHTEerpaiga Io
dopmyne Herorona-Jleitbnuia.

[TpuMeHeHne nHTErpaia s HAXOXKACHUS TUIOIAAeH MIOCKUX GUryp U 00bEMOB T€OMETPUUECKUX
TeI.

[Tpumepsl pemenuil  nuddepeHIUaNbHbIX  ypaBHEHHH. MaTemaTuueckoe MOJEeNIUpOBaHUE
peabHBIX MPOLIECCOB ¢ MOMOIIBIO AU (PepeHIINaTbHBIX YPaBHEHUH.

[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA YUEBHOI'O KYPCA «AJI'EBPA U HAYAJIA
MATEMATHUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIN YPOBEHb) HA YPOBHE CPEJIHEI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaaaHCKOro BOCIUTAHMS:

c(OPMHUPOBAHHOCTh TPAXKTAHCKONH MO3MIMU OOYYAIOLIEroCcsl KaK aKTUBHOI'O M OTBETCTBEHHOIO
YIeHa POCCHUHCKOro O0O0IlecTBa, IPEICTaBICHHE O MaTeMaTUYeCKUX OCHOBaX (YHKIIMOHHPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBIEHUH, MpOLEAYp Ipa)xJaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI U JIpyroe),
yYMEHHUE B3aWMOJICHICTBOBATh C COLMAIbHBIMA HWHCTHUTYTaMH B COOTBETCTBMM C HX (QYHKUUAMH U
Ha3HAYCHHEM;

2) IaTPMOTHYECKOI0 BOCIIUTAHMSA:

c(OpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOH WIAEHTHUYHOCTH, YBAXKEHHUS K MPOLUIOMY H
HACTOSIIIEMY POCCUMCKOM MaTE€MaTUKH, IEHHOCTHOE OTHOILIEHUWE K JOCTHIKCHHUSM POCCHUCKHUX
MaTEMAaTUKOB U POCCUHCKONM MaTeMaTUYECKOW IIKOJIBI, MCIIOJIB30BAHME ITHX JOCTHKEHHM B JIPYIHX
HayKaX, TEXHOJIOTUSX, cpepax SKOHOMUKH;



3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME IyXOBHBIX IIEHHOCTEH POCCHHUCKOTO Hapoaa, c(HOopMHUpPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUA, 3TUYCCKOI'0 MOBCACHHA, CBA3AHHOIO C MPAKTUYCCKHUM IMPUMCHCHHUCM I[OCTI/I)KGHI/Iﬁ HAayKUu U
JEeSTENIbHOCTBIO YYEHOT0, OCO3HAHKE JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMYMBOTO OyAYIIEro;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS :

ACTETUYECKOE OTHOILIEHHWE K MHUpPY, BKJIIOYAs 3CTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEeLICHUH, PACCYKICHHUM, BOCIPUUMUYUBOCTh K MAaTEMAaTHYECKUM aCMEKTaM Pa3InYHbIX
BUJIOB HCKYCCTBA;

5) puzuveckoro BOCIUTAHUSA:

C(bOpMI/IpOBaHHOCTb YMCHHA HNPHUMCHATH MATCMATHUYCCKUC 3HAHHMA B HMHTCPECAX 3O0POBOro U
0e30macHOro 0o0pasza KU3HU, OTBETCTBEHHOE OTHOIICHHWE K CBOEMY 3JI0POBBIO (3I0POBOE MHUTAHWE,
cOaNmaHCUPOBAHHBIM PEXUM 3aHATUA M OTAbIXa, PEryisipHas (u3nueckas akTUBHOCTb), (pusmueckoe
COBEpIICHCTBOBAHUE MIPU 3aHITUSIX CLIOPTUBHO-03JJ0POBUTEIHHON NESTEIbHOCTbIO;

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTh K TPYyHAy, OCO3HAHUE IIEHHOCTU TPYIOIIOOUS, WHTEpEeC K pa3jIudHbIM cdepam
npohecCHOHANBHOM IS TEIbHOCTH, CBSI3aHHBIM C MATEMAaTUKON U €€ MPUIOKESHUSIMHI, YMEHHE COBEPILIATh
OCO3HaHHBII BBIOOp Oyaymiedl mnpodeccur HW pealn30BbIBATE COOCTBEHHBIC JKU3HEHHBIC ILIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K MaTEeMaTHYECKOMY OOpa30BaHUIO M CaMOOOpa30BaHUIO HA MPOTSKCHHUH
Bcel JKU3HHU, TOTOBHOCTb K AKTUBHOMY Y4YaCTHIO B PCIICHHUU MNPAKTHYCCKHUX 3aJayd MaTeMaTUUECKOU
HAIPaBIEHHOCTH;

7) IKOJIOTHYECKOT0 BOCTIUTAHMS:

C(bOpMPIpOBaHHOCTI) 3KOJIOTHYECKOU KYJbTYPbI, IOHUMAaHUC BJIUAHUA COLUAIIBHO-9KOHOMHWYCCKUX
MIPOILIECCOB HA COCTOSIHME MPUPOJHON M COIMAIBHOM Cpeibl, OCO3HaHHE TIJI00aJbHOTO XapakTepa
9KOJIOTHYECKUX MpoOsieM, OpHEHTAllUd Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHUM AJs pelieHus 3a7ad B
o0JyacTu OKpyKawlel cpeibl, MIaHUPOBAHUE MOCTYNKOB U OIEHKHA MX BO3MOXHBIX IMOCIEACTBUM i
OKPYKAaroIIel Cpeibl;

8) HIeHHOCTH HAYYHOT0 MO3HAHUS:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKH
U OOIIECTBEHHON TMpakTUKW, TMOHUMAaHUE MaTeMaTHUYeCKOM Haykh Kak chepsl dYenoBeuecKoi
JEATEIbHOCTH, JTaloB €€ pa3BUTUS M 3HAYMMOCTH ISl Pa3BUTUSA LMBWIM3AIMH, OBJIAJCHHUE S3bIKOM
MaTeMaTUKH U MaTeMaTHYECKOI Ky.]'[BTypOfI KakK Cp€aACTBOM IIO3HAHUA MHUPA, TOTOBHOCTb OCYIICCTBIIATH
IMMPOCKTHYIO 1 UCCIICAOBATCIbCKYIO JCATCIbHOCTh MHANBUAYAJIbHO U B I'PYIIIIC.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTenbHbIE YHUBeEPCcAJbHbIE YUeOHbIE e CTBUS

ba3oBble JJorn4eckne 1eMCTBUS:

BBISIBJISITH M XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKH MaTEMaTHYEeCKUX OOBEKTOB, MOHSITHM,
OTHOIIICHUN MEXY TIOHITHSAMU, (DOPMYITUPOBATH OMPEICTICHUS MOHATHN, YCTAaHABINBATH CYIIECTBEHHBIN
MPU3HAK KJIacCU(UKAIIMU, OCHOBAHHMS JIJ1s 00OOIICHHS ¥ CpaBHEHUS, KPUTEPHUH MMPOBOAMMOTO aHAIIN3a;

BOCTIIPUHUMATh, (OPMYITUPOBaTH W  NPEOOpPA3OBBIBATh  CYXKICHHUS:  YTBEPAUTEIbHBIE W
OTpHUIaTeNbHbIE, eANHIUYHBIC, YACTHBIE U OOIIHIE, YCIOBHBIE,

BBISIBIIATH MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W MPOTHUBOpeUrsi B (hakTax, JaHHBIX,
HAONIOZICHUSX W YTBEPXKICHUAX, TMpeiaraTb KPUTEPUH [JI BBISIBICHHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUL;

JIeTaTh  BBIBOJABI C  MCIOJB30BAHUEM 3aKOHOB JIOTMKHM, JEAYKTUBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUYEHUH, YMO3aKIIOUECHHI 110 aHAJIOTHH;

MPOBOJIUTh CAMOCTOSITEIHHO JIOKA3aTEeIbCTBA MAaTEeMAaTHYECKUX YTBEPXKIEHUU (TIpsIMbIE W OT
MPOTUBHOTO), BBICTPAUBATH APTYMEHTAIUIO, MPHUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI, 0OOCHOBHIBATH
COOCTBEHHBIE CYKJIEHUS U BHIBOJBI;



BBIOMpATh CIroco0 pemeHus ydeOHOW 3amgaur (CpaBHUBATh HECKOJBKO BapHAHTOB PEIICHUS,
BBIOMpaTh HaHOOJIee TOIXOSAIINN C YIETOM CaMOCTOSTENILHO BBIJICIICHHBIX KPUTEPUEB).

ba3zoBble ucciienoBare/ibCKue 1eMCTBUA:

UCIIOJIb30BaTh BOMPOCHl KaK MCCIEAOBATEIbCKUNA HWHCTPYMEHT IO3HaHUA, (HOPMYyIHpOBAThH
BONPOCHI, (DUKCHPYIOIINE NMPOTUBOpEUne, MpodiieMy, YCTaHaBIMBAaTh UCKOMOE U JaHHOe, (hOpMHUPOBAThH
TUIOTE3Y, ApTYMEHTHUPOBAThH CBOIO MMO3HIINI0, MHEHUE;

MPOBOJNTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIM DKCIEPUMEHT, HCCIEJAOBAHUE 1O YCTAHOBIICHUIO
OCOOCHHOCTEl MaTeMaTHYeCKOro OOBEKTa, SIBJICHHUSA, IpOIecca, BBIIBICHUIO 3aBUCHMOCTEH MEXIY
00BeKTaMu, SIBJICHUSMHU, IIPOLIECCAMH;

CaMOCTOSITENILHO  (hopMynHpoBaTh O0O0OOIIEHUST ¥ BBIBOJABI IO pe3yJibTaTaM MPOBEIEHHOTO
HAOJIO/ICHUSI, WCCIICJIOBAHMSI, OIEHUBATh JOCTOBEPHOCTHh TIOJYYCHHBIX pE3YyIbTaTOB, BHIBOJIOB U
0000111eHMI;

IIPOTHO3UPOBATh BO3MOXKHOE PA3BUTHUE IpOIlecca, a TaKkKe BBIIBUTATh MPEAMNOJIOKEHUS O €ro
Pa3BUTHU B HOBBIX YCIOBHSIX.

Pabora ¢ unopmanmeii:

BBISBJIATH Ae(pUIUTHI HHPOPMAIINH, TaHHBIX, HEOOXOAUMBIX JJIsi OTBETa Ha BONPOC U JJI PEIICHUS
3a/1a4i;

BEIOMpATh MHPOPMAIUIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHATH3UPOBAThH, CUCTEMATU3UPOBATH U
UHTEPIPETHPOBATH HH(POPMAIIHIO PA3TUIHBIX BUIOB H (DOPM MPEICTABICHHUS;

CTPYKTYpUpOBaTh HH(MOPMALIMIO, MPEACTaBIATh €€ B pa3IUYHbIX (opMax, HITIOCTPUPOBATH
rpauyecKu;

OIICHUBATh HAJEKHOCTh HH(POPMAIIMH 110 CAMOCTOSATEIHHO C(HOPMYITUPOBAHHBIM KPUTECPHUSIM.

KoMMyHHKaTHBHBIE YHUBepCAJIbHbIE Y4eOHbIe /1eliCTBUSA

Oo0wmenne:

BOCIIPUHUMATh U (HhOPMYJIUPOBATh CY)KJICHHUS B COOTBETCTBUHU C YCIOBHUAMHU U LEISIMM OOILEHMS,
ACHO, TOYHO, I'PaMOTHO BBIPpAXKATb CBOIKO TOYKY 3pCHHA B YCTHBIX W IMMCBMCHHBIX TCKCTax, AaBaTb
MIOSICHEHUS 110 X0y PEIIEHUS 3a]1a4l, KOMMEHTHUPOBATh MOJyYECHHBIN PE3yJIbTaT;

B X0J1e 00CY)KJIeHMs 337aBaTh BOIPOCHI 110 CYIIECTBY 00CYXIaeMOM TeMbl, IPOOJIEMBbI, peracMon
3a/la4M, BBICKA3bIBaTh WUJIEM, HALICJICHHBIE Ha IIOMCK PEIIEHUS, COIOCTABIATH CBOM CYXKICHHS C
CY)KACHUAMU OPYTUX YYaCTHUKOB JHAJIOra, 06Hap}I)KI/IBaTI> pasinuue Hu CXOACTBO HO3I/IIIPII>1, B
KOPPEKTHOI Gopme popMyaupoBaTh pa3HOIJIACHs, CBOM BO3PAKECHMUS,

NPEICTaBISITh  PE3YyNbTAaThl  PELICHWS 3aJadd, OKCIEPHUMEHTa, HUCCIECJOBAaHMs, IPOEKTa,
CaMOCTOSITENIbHO BbIOMpPaTh (opMarT BBICTYIUICHHS € Y4YETOM 3ajad Mpe3eHTalud U OCOOEHHOCTEH
ayJIUTOPUH.

PeryasiTuBHbIC YHHBepcaJbHbIe y4eOHbIE 1eCTBUSA

Camoopranusanus:

COCTaBJIATh IJIaH, aJITOPUTM PELLIEHUs 337a4H, BHIOMPATh CIIOCOO pElIeHUs! C yUETOM MMEIOLUXCS
pPECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTHPOBATh BapUAHTHI PEIICHUN C
y4€TOM HOBOI HH(pOpMAIHH.

CaMOKOHTPOJIb, SJMOIIHOHAIbHBIH HHTEJIEKT:

BJIa/IETh HABBIKAMM TI03HABATEIbHOM pediekcnn Kak OCO3HaHMs COBEpIIAEMBIX JACUCTBUN H
MBICTUTENIbHBIX TPOIIECCOB, UX PE3yJIbTaTOB, BIAJETh CHOCOOAMHM CAMONPOBEPKH, CaMOKOHTPOJIS
Ipolecca U pe3yJibTaTa pelIeHHsl MaTeMaTH4YeCKON 3a/1auH;

IPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BOZHUKHYTh IPU PELICHUH 33Ja4l, BHOCUTb KOPPEKTHUBBI
B JIEATENBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, NAHHBIX, HAMJIEHHBIX OIIMOOK, BBISBIECHHBIX
TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE pE3yJbTaTa IeIM M YCIOBHUSM, OOBSICHATh NMPUUMHBI JOCTHXKEHHUS WIN
HEJIOCTHKEHHUS PE3YJIbTAaTOB JESITEeIbHOCTH, HAXOJUTh OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITeJIbHOCTh:



IOHMMATh U UCIIOJIF30BATh MTPEUMYINECTBa KOMAHIHON M WHAMBUIYaIbHONW pabOThI MPH PEIICHUH
y4eOHBIX 3aJa4, IPUHUMATD LEIb COBMECTHOM NEATEIbHOCTH, IJIAHWPOBATh OPTaHU3ALNI0 COBMECTHOU
paboThl, pacnpeAensaTb BUABI PaldOT, JIOrOBapUBATHCS, OOCYXKIAaTh MpPOIECC MU pe3yabTar padoTHl,
000011aTh MHEHUS HECKOJIIBLKUX JIONEH;

y4acTBOBATH B TPYMIIOBBIX (hopMax paboThl (00CykAeHHsI, 0OMEH MHEHHUH, «MO3TOBBIE LITYPMBI» U
UHBIC), BBINOJHATH CBOIO YacThb pabOTHl M KOOPAMHUPOBATH CBOM JEHCTBUS C IPYTUMH 4JICHAMH
KOMaH/Ibl, OLIEHUBATh KauyeCTBO CBOETO BKJaJa B OOIMIMH MPOAYKT MO KPUTEPHSIM, CHOPMYITHPOBAHHBIM
y4acTHHKaMHU B3aMOJICHCTBUSL.

INPEJIMETHBIE PE3YJIBTATDBI

K koH1y o0yuenus B 10 ki1acce o0ydaronuiics nojyduT ciaenyromue npeAMeTHbIe pe3ybTaThl 110
OTJENBHBIM TeMaM pabodel mporpammbl yd4eOHOro Kypca «Ainrebpa M Hayajla MaTeMaTHYeCKOro
aHaIn3a»:

Yuciia 1 BHIYMCIICHHUS:

CBOOOJIHO OIEPUPOBATh MOHATUSAMH: PALMOHAIBHOE YMCIIO, OECKOHEUHas Mepuoandeckas apoob,
IIPOLIEHTBI, UPPALMOHAIBLHOE YHUCIIO, MHOYKECTBA PALlMOHAJIbHBIX M JCUCTBUTEIBHBIX YHMCEI, MOIYJb
JEUCTBUTEIILHOTO YHCIIA;

IPUMEHSTH ApoOU U MPOLIEHTHI Ul PELICHUS IPUKIAHBIX 3a/1a4 U3 Pa3IMYHbIX OTpaciiell 3HaHUH
U pealbHOU KU3HU;

OPUMEHSATh NPUOIMKEHHBIE BBIYMCICHUS, [IPaBUIa OKPYIJICHUs, MPUKUAKY U OLEHKY pe3yJbTara
BBIYHCIICHHI,

CBOOOJHO ONEpUpPOBaTh MOHSITUEM: CTENEHb C LEJIBIM MOKA3aTeleM, MCIONIb30BaTh MOAXOISAIIYIO
bopMy 3anucu AEUCTBUTEIbHBIX YMCEN Ul PELICHUs IPAKTUYECKUX 3a/1a4 U MPEeACTaBICHUS 1aHHbIX;

CBOOOJIHO ONEPHUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYpaJIbHOM CTENEHH;

CBOOOJTHO ONEPUPOBATH MOHATHEM: CTENIEHb C PallMOHAJILHBIM I10Ka3aTelIeM;

CBOOOJTHO OTIEPHPOBATH MOHATHIMH: JIOTapU(PM YHCIa, AECATUIHBIC U HaTypaJlbHBIC JIOTapU (MBI,

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC YHCIIOBOTO apryMEHTa;

OIIEpUPOBATh NOHATUAMU: APKCUHYC, ADKKOCUHYC M ApKTaHI'€HC YMCIOBOT'O apryMeEHTa.

YpaBHeHHS H HEPABEHCTBA:

CBOOOZHO ONEpUPOBATh MOHATUSAMHU: TOXKJECTBO, YPAaBHEHHME, HEPABEHCTBO, PaBHOCHUJIbHBIC
YPAaBHEHUS U YPAaBHEHUSA-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA;

NPUMEHSATh Pa3lIUYHbIe METOJbl PELICHUs PALMOHAIBHBIX U JAPOOHO-PALMOHANBHBIX YpPaBHEHUH,
IIPUMEHSATHh METOJI UHTEPBAJIOB JUIsl PEIICHHsI HEPAaBEHCTB;

CBOOOJHO OMEpPUPOBATH MOHATHSAMHU: MHOTOYJIEH OT OJIHOM MEepeMEHHOW, MHOTOYJIEH C LIEeJbIMU
KO3 duUIIMEeHTaMH1, KOPHH MHOTOYIEHA, MPUMEHATH JIeJICHUE MHOTOWJIEHAa Ha MHOTI'OYJIEH C OCTaTKOM,
teopemy besy u reopemy Buera niis perenus 3anad;

CBOOOJTHO OMEpUpPOBaTh MOHATUSAMHU: CHCTEMa JIMHEMHBIX ypaBHEHUH, MaTpHla, OINpelesnuTeNlb
MaTpullbl 2 X 2 W ero reoMeTpUYecKHil CMBICI, MCHOJIb30BaTh CBOWCTBA ompeaenuTens 2 X 2 aus
BBIUMCJIEHHS €r0 3HAYCHUSs, IPUMEHSITh ONPEISIUTENH JUIsl PEIIEHUs] CUCTEMbl JTMHEHHBIX YpaBHEHMI,
MOJIEJIMPOBaTh pEAIbHBIE CHUTyallUM C TIOMOIIBbIO CHCTEMBl JIMHEMHBIX YpaBHEHUH, MCCIEN0BaTh
IIOCTPOECHHBIE MOJIEJM C IOMOIIBI0O MaTpULl M ONPEACNINUTENEH, HHTEPIPETUPOBATH MOIYYEHHBIN
pe3yJIbTar;

HCIIOJIb30BaTh CBOMCTBA NEHCTBUI ¢ KOPHIMHU ISl MpeoOpa30oBaHUsl BhIPAXKEHU;

BBITOJIHATh MPEeoOpa3oBaHUsl YHCIOBBIX BBIPAXKEHUH, COJEPXKAIIUX CTEHNEHH C PAlMOHAIBHBIM
MIOKa3aTeNeM;

HCIIOJIb30BaTh CBOMCTBA Jorapu(pMoB i mpeodpa3oBaHus Jorapu(PpMUUECKUX BBIPAXKEHUN;

CBOOOZHO OMNEpUPOBaTh MOHATHSAMHU: HppalMOHAJIbHbIE, IOKa3aTelIbHblE U JIoTapu(pMUYECKHUe
YPaBHEHHUS, HAXOJNUTh UX PELIEHUS C IIOMOIIBI0 PaBHOCHUIIBHBIX MEPEXOA0B I OCYILECTBIASA POBEPKY
KOpHEH;



IPUMEHSTh OCHOBHBIE TPUTOHOMETPHUUYECKHE bopMmybl s peoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAKEHHIA;

CBOOOJHO OINEPHPOBATH TMOHSATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPUMEHITh HEOOXOAUMBIE
(opMyIbI JUIsl pellIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPABHEHUH;

MOJICJIUPOBaTh pEaJbHbIC CUTYallUM Ha S3bIKE alreOpbl, COCTAaBJIATH BBIPAKEHMS, YpaBHEHUS,
HEpaBEHCTBA TI0 YCJIOBHIO 3a/la4d, MCCIEAO0BATh IOCTPOCHHBIE MOJETIH C HCIOJIb30BaHHMEM arapara
anreOpsbl.

DOyHKIUM U rpapukm:

CBOOOJIHO OIEpPUPOBATH MOHATUAMU: (YHKIUS, CIOCOOB! 3a7aHus (YHKLUHU, B3aUMHO OOpaTHbIE
¢ynkumu, xoMmno3unus GyHKUMH, rpaduk (yHKIMM, BBIIOTHATH SJIEMEHTApPHBIE NPEOOpa3OBaHUS
rpaduKoB QYHKIIUH;

CBOOOJIHO OIEPUPOBATH MOHATUAMU: 00JACTh ONPEAEICHHMS M MHOXECTBO 3HAYCHHUH (DyHKIUH,
HYJIM (QYHKIMH, IPOMEKYTKH 3HAKOIIOCTOSHCTBA,

CBOOOJTHO ONEpUPOBATh MOHATHAMU: YETHBIE M HEUETHBIC (DYHKIMH, MEPUOANYECKHE (DYHKIHH,
IPOMEXYTKM MOHOTOHHOCTH (YHKIMH, MaKCUMyMbl M MHUHUMYMBI (YHKIHMH, HauOoJblee WU
HalMEHblIee 3HaueHue (PYHKIMM HA IPOMEXKYTKE;

CBOOOJIHO OIEPUPOBATH MOHATUAMU: CTEIEHHAsl (PYHKIUS C HATypaJIbHBIM M LIEJIBIM IIOKA3aTelIeM,
rpaduK cTerneHHOW (YHKIHMU C HATypaJbHBIM U LEJIBIM TOKa3aTesneM, rpaduk KOpHs n-oi CTEIeHU Kak
(GyHKIIMM 00paTHOM CTENEHH C HaTypallbHbIM IIOKa3aTelIeM;

ONEpUPOBATH MOHATUAMM: JIMHEHHAsA, KBaJpaTU4Hasi U ApOOHO-TMHEWHHass (YHKLIWHU, BBIIOJIHATH
3JIEMEHTAPHOE MCCIIEI0BAHNE U TOCTPOEHHUE UX IPaUKOB;

CBOOOJTHO OTIEPHPOBATH MOHATUSIMU: TOKa3aTeNIbHAs U JorapupMuuecKkas GyHKINN, UX CBOMCTBA U
rpaduKH, UCIIOIB30BATh UX TPAadUKH IS PEIICHHUS YPAaBHEHHIA;

CBOOOJHO  OMEpUpPOBAaTh  IMOHATUSAMH: TPUTOHOMETPHUYECKAss OKPYXKHOCTb,  OHIpEIENICHHE
TPUTOHOMETPUUYECKUX (PYHKLIUI YUCIOBOIO apIyMEHTa;

UCIOJIb30BaTh rpaduku (QYHKIUN U1 MCCIEeOBaHUS MPOLECCOB U 3aBUCUMOCTEH NpU pelIeHUU
3a1a4d U3 IPYTUX Y4eOHBIX NMPEIMETOB U PEATbHOW KHU3HH, BBIPAXKATh (DOPMYyJIaMH 3aBUCUMOCTH MEXKILY
BEJIINYMHAMU;

Hauana maTeMaTH4eCKOro aHaJIM3a:

CBOOOJTHO ~ OMEpUpPOBaTh MOHATHUAMHU: apudMeTHyYecKass M TIeoMeTpuyecKas IpOorpeccus,
OecKOHEYHO yObIBarolasi reoMeTpUyecKas porpeccus, JMHEWHbIN U SKCIIOHEHIIMANIbHBIN pocT, (hopMyiia
CJIO’KHBIX TIPOILIEHTOB, UIMETh TPEICTABICHNE O KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCHH IS PELICHUs PeaIbHBIX 33/1a4 MPUKIJIAHOIO XapaKTepa;

CBOOOJTHO OIIEepUPOBAThH HNOHATUSAMMU: HOCJIEI0BATENbHOCTb, CHoco0BbI 3ajaHus
MOCJIEIOBATEILHOCTEH, MOHOTOHHBIE W OTPaHMYEHHBIE MOCIENOBATEIBHOCTH, ITOHUMATh OCHOBBI
3apOXKICHUST MATEMaTHYECKOTO aHaJIN3a KaK aHajn3a OECKOHEYHO MaJIbIX;

CBOOOJTHO ONEPUPOBATH MOHATUAMU: HETpepbIBHbIE (DYHKIMH, TOUKH pa3pbiBa rpaduka GyHKIUH,
aCUMIITOTHI rpaduka GyHKINY;

CBOOOJTHO OIEPHPOBATH TOHATHEM: (YHKIHWsS, HEMpEpBhIBHAS HAa OTpE3Ke, NMPHMEHSTh CBOHCTBA
HETIPEPBIBHBIX (DYHKIIHIA IS pEIIeHUs 3a/1a4;

CBOOOJTHO ONEpUPOBaTh MOHATHSAMM: TepBasi U BTOpas MPOU3BOAHbBIE (YHKLMHU, KacaTeldbHas K
rpaduxy GyHKINH;

BBIYUCIISITH POU3BOJIHBIE CYMMBI, TIPOU3BEIEHUS, YACTHOTO M KOMITO3UINH JBYX (DYHKIIHIA, 3HATH
MIPOM3BOIHBIC DJIEMEHTAPHBIX (DYHKIINH;

UCIIOJIb30BaTh T€OMETPUUYECKUNA U (PU3UUECKUI CMBICI TPOU3BOIHOM [T pelIeHns 3a/au.

MHuoxecTBa M JIOTHKA:

CBOOOJTHO OTIEPHPOBATH TOHSATHSIMH: MHOXKECTBO, OTIEPAIIMY HAJl MHOKECTBAMH,

UCTIOJIB30BaTh TEOPETUKO-MHOXKECTBEHHBI ammapar Ui ONHCAHUS pPEaNTbHBIX MPOIECCOB H
SIBIICHU, IPU PEIICHUH 3a/1a4 U3 JAPYTUX y4eOHBIX MPEAMETOB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMH: OIpeNleIeHue, TeopeMa, ypaBHEHHE-CIIECACTBHUE, CBOMCTBO
MaTeMaTHIECKOro 00BEKTa, JOKa3aTeNbCTBO, PABHOCHIILHBIC YPaBHEHUS H HEPAaBEHCTBA.



K xonity o6ydenus B 11 kiaacce oOyqJaroniuiics MogyduT CIASAYIONNE MPEIMETHBIE PE3YJIbTAaThI 110
OTJENBHBIM TeMaM pabodell mporpamMmbl y4eOHOro Kypca «Anrebpa W Hayajla MaTeMaTHYeCKOro
aHaJIN3a:

Yucia ¥ BLIYMCIICHUA:

CBOOOJIHO OMNEpUPOBaTh MOHATUAMHU: HATypalbHOE M LIE€J0€ YMCIO, MHOXECTBA HAaTypalbHbIX U
LEJIBIX YHCEN, UCIOIb30BaTh Ipu3Haku aenuMocty 1ensix yuces, HOJl u HOK nHarypanbHbIX yncen i
pelieHus 3a1a4, IpUMEHITh anroputM EBkiuna;

CBOOOJTHO OINEpPHPOBATH IOHATHEM OCTaTKa [0 MOAYNIO, 3allUChIBaTh HATypallbHblE 4YHCIA B
pa3IMYHBIX NO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS,

CBOOOJTHO OINEPHPOBATH MOHATHAMH: KOMIUIEKCHOE YHCIO M MHOXKECTBO KOMILJICKCHBIX YHCET,
NPEICTaBIATh KOMILJICKCHBIE YHCIAa B aireOpanyeckoll M TPUTOHOMETPUYECKOH (opme, BBITOIHATH
apudMeTHYeCcKue onepanuy ¢ HUIMU M U300pakaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHNsI M HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHATUSMH: HUpPpAlMOHAJIBHBIC, TOKa3aTelbHbIE W Jorapu(pMUUECKUE
HEPABEHCTBA, HAXOAUTh UX PEUIECHHSI C TOMOLIbIO0 PABHOCUIIBHBIX I1€PEXO/I0B;

OCYILECTBIIATh OTOOP KOPHEH MpH peIIeHUH TPUTOHOMETPUUYECKOI'O YPaBHEHUS;

CBOOOJIHO ONEPHPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPUMEHATh HEOOXOAUMBIE
(GopMyJIbl ISl pEIIEHNs] OCHOBHBIX TUIIOB TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOZHO OIEpPUpPOBATh MOHATUSIMHM: CUCTEMA U COBOKYIHOCTb YpPaBHEHMH M HEPABEHCTB,
PaBHOCUJIBHBIE CHUCTEMBl M CHCTEMBI-CIEICTBHS, HAaXOIUTh PELIEHUS CUCTEMbl U COBOKYITHOCTEU
paLMOHATIBHBIX, UPPALIMOHATIBHBIX, TOKA3aTEJIbHBIX U JOrapu(MUUECKUX YPaBHEHUN U HEPABEHCTB;

pemaTh  palMoHAIbHBIE,  HMpPpPAalMOHANbHBIC,  ITIOKa3aTelbHble,  JorapupMmuyeckue U
TPUTOHOMETPUUECKHUE YPABHEHUS U HEPABEHCTBA, COAEpKAIe MOIYJIN U TTapaMeTphl;

OPUMEHATh rpaduyeckue METOAbl AJS pPELICHUs ypaBHEHMH W HEpaBEHCTB, a TakXe 3ajad ¢
napaMeTpamy;

MOJICJIUPOBaTh peajbHbIE CUTYyallUM Ha S3bIKe alreOpbl, COCTAaBJIATH BBIPAKEHMS, YPaBHEHUS,
HEPAaBEHCTBA U X CUCTEMBI 110 YCIOBUIO 33/1a4H, UCCIEA0BATh IOCTPOSCHHBIE MOJIETH C UCIIOJIb30BaHUEM
anmnapara ajreOpbl, HHTEPIPETUPOBATh MOJYUYEHHBIN pe3ybTar.

DOyHKUUM U rpadpuku:

CTPOUTH IpaUKU KOMIO3ULMM (YHKLHUH C IMOMOIIBIO 3JIEMEHTAPHOTO MCCIIEOBAaHUS U CBOMCTB
KOMIIO3UINH JIBYX (DYHKIIM;

CTPOUTH F'€OMETPUYECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB HAa KOOPAMHATHOM INIOCKOCTH;

CBOOO/THO ONIEPUPOBATH MOHATHIMHU: TpaMKH TPUTOHOMETPUUECKUX (DYHKIIHIA;

NPUMEHATH QYHKIMU 111 MOAETUPOBAHUS U UCCIEJOBAHUS PEAIbHBIX POLIECCOB.

Hayana maTemMaTHuecKkoro aHajamusa:

MCIIOJIb30BaTh POU3BOAHYIO JJIs UCCIIEIOBaHUS (PYHKIIMM HAa MOHOTOHHOCTb U SKCTPEMYMBI;

HaXOJIUTh HauOOoJblIIee U HAaUMEeHbIlee 3HaUeHHs! (PYHKIIMM HEMPEPBIBHOW Ha OTPE3KE;

MCII0JIb30BaTh MTPOU3BOIHYIO /ISl HAXOXKACHHS HAWITYYIIEro PELICHNs B IPUKIIAIHBIX, B TOM YUCIIE
COLIMAJIbHO-?KOHOMMYECKHUX, 3a/ladyax, JJIs ONpeAeTeHUs] CKOPOCTH M YCKOPEHMs IMpoliecca, 3aJaHHOIO0
dbopmyrioi uiu rpaguKoM;

CBOOOJTHO OIEpUPOBATh MOHATUSAMHU: IEpBOOOpa3Has, ONpPENeNEHHBI WHTErpaj, HaXxoIUTh
nepBOOOpa3HbIE ANIEMEHTAPHBIX (PYHKIMN U BHIYUCIATH HHTErpail o ¢popmyie Hetorona-JleiiGHuna;

HAXOJUTh IJIOLIAAN MIIOCKUX (GUTYp U 00BEMBI TENT C TOMOIIBIO HHTETpaa;

UMETh TMpEACTAaBIEHUE O MaTeMaTUYeCKOM MOJIETMPOBAaHUM HAa MpPUMEpPE COCTaBICHUS
TuddepeHIaIbHbIX ypaBHEHUH;

pemiath TNPHUKIATHBIE 337ayd, B TOM YHCIE COLMAIbHO-?PKOHOMHYECKOTO U (PU3NYECKOTrO
XapakTepa, CpeICTBAMHU MaTEMaTHYECKOTr0 aHAJIK3a.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJTACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmeHnoBanme

Ne (undposbie)
pa3aesioB U TeM Kontpoabusbie IlpakTuueckue
o0pa3oBaTe/ibHbIE

n/n Bcero
pecypchbl

NPOrpamMMbl padoThI padoThbI

MHokecTBO
JIECTBUTEIBbHBIX
ypcesn. MHOrOWIEHEI.

1 Panmonansuble 24 1
ypaBHEHUS U
HepaBeHCTBa. CUCTEMBI
JIMHEWHBIX YPABHEHUHN
OyHKIMH U TpadUKH.

2 CrenenHast GyHKIIHS C 12 1
LIEJIBIM [TOKa3aTelIeM

Apudmernueckuit
KOPEHb N-O CTETICHH.
WppanmonansHbie
ypaBHCHHSI

15 1

Tloka3arenbHas
KLU
4 ym 10 1
IToka3arenbHblE
ypaBHEHUs

Jlorapupmuueckas
5 Qymictus 18 1

Jlorapudmuueckue

ypaBHEHMS

Tpuronomerpuueckue
6 BBIPAKEHUS U 22 1
YpaBHEHUs

TlocnenoBaTenbLHOCTH U
MPOTpECCUU

HenpepsiBHbie
8 GbyHKIIH. 20 1
[IpousBognas

[ToBTOpEHME,
000011IEHHE,
CHCTEeMAaTHU3alHs
3HAaHUM

OBHIEE KOJIMYECTBO

YACOB I10 [TPOT'PAMME 136 10 0




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumenoBaHue
Ne (undposbie)
pa3/ieioB M TeM Kontpoabubie IIpakTuueckue
oOpa3oBaTe/ibHbIE

n/n MpPOorpamMmmabl Beero 0 0
porp PadooThbI paodooThbI pecypes

HccnenoBanue
1 (GYHKIHHA C TOMOIIBIO 22 1
MPOU3BOIHOMN

I1
epBooOpa3Has u 12 1
HHTETpal

I'paduknu
TPUTOHOMETPUYECKUX
3 GbyHKIHUH. 14 1
Tpuronomerpuueckue
HEPaBEHCTBA
WppaumnonaneHsble,
MOKa3aTelbHbIEC U
norapudmudeckue
HEPaBEHCTBA

5 KoMmmekcHble yncia 10 1

H
aTypajbHBIC U LIEIIbIE 10 1

qucia

CucreMbl
palMOHAIbHBIX,
UPPAHOHAIBHBIX
pp 12 1
MOKa3aTeJIbHBIX U
JorapuPMUIEecKux

ypaBHEHUH

8 3ama4u ¢ mapameTpamMmu 16 1

[ToBTOpEHME,
0000111EHHE,
CHCTEeMAaTHU3alHs
3HAHUH

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

16 2

136 10 0




ITOYPOYHOE IINTAHUPOBAHHUE
10 KJTACC

KoJsun4yecTBo 4acos JJIeKTPOHHbIE

Ne Jara
uudgposbie
n/ Tema ypoka Bcer  KouTpoJbH IIpakTnyeck = HM3Y4YeHH
o0pa3oBaTesibH

n 0 ble paboThI ue padboTsbl A
ble pecypchl

MHOkecTBO,
OTIepalliy HaJl
MHO>KECTBAMH U UX
CBOMCTBaA

JuarpamMmsl
Ditnepa-Benna

IIpumeHeHue

TEOPETHKO-
MHO>KECTBEHHOTO 1
amnmapara Jiis

peleHus 3aj1a4

Parmmmonansabie
YuCa.
OOBIKHOBEHHBIE U
JeCATUYHbIE pooHu,
MIPOIICHTHI,
OeCKOHEUHBIE
MIePUOTUYCCKHIE
npobu

Parmmmonansabie
YHpcIa.
OOBIKHOBEHHBIE U
JeCSITHUHBIE TPpOoOH,
MIPOLIEHTHI,
OECKOHEUHBIC
MIEPHOTNICCKHE
npobu

IIpumMeHeHue

npobeii u

MPOLEHTOB JJIA 1
pereHus

MPUKIIATHBIX 3a/1a4

IIpumeHeHue

npobeii u

MPOLEHTOB IS 1
pereHus

MPUKIIATHBIX 3a/1a4

JleficTBUTEIIbHBIE
qHCa.

Pammonansueie u
HMppalvoOHaIbHbIE




qucia

10

11

12

Apudmernueckue
OTICPAIINH C
JIeHCTBUTEIILHBIMHU
YHCIIaMU

Moaynb
NENUCTBUTEIILHOTO
YHpclia U €ro
CBOICTBa

[TpubmmxEHHbIC
BBIUHCIICHUS,
rpaBuIIa
OKpYTJICHUS,
MPUKHJIKA U OLIEHKA
pe3yibTaTa
BBIYMCIICHU I

OCHOBHBIE METO/]IbI
peuieHus ueiblx U
JIpoOHO-
palMOHAIBHBIX
YpPaBHEHUU U
HEpPABEHCTB

13

OCHOBHBIE METOJIBI
pEIICHUS [ENBIX U
JIpoOHO-
parMoHaIbHBIX
YpPaBHEHUU U
HEPaBEHCTB

14

OCHOBHBIE METO/TBI
pelIeHus EeNbIX U
JpOoOHO-
paIMoHaIbHBIX
YpaBHEHUH U
HEPaBEHCTB

15

16

17

MHoro4ieHsl oT
OJIHOM IIEPEMEHHOI.
[enenue
MHOTOYJICHa Ha
MHOT'OUJIEH C
ocratkoM. Teopema
bezy

MHoOrousieHsl ¢
LETBIMU
KodhhuULIeHTaMH.
Teopema Buera

Pemenue cucrem
JIMHENHBIX




YpaBHEHUH

18

19

Pemrenue cucrem
JIMHEHHBIX
YpaBHEHUU

Marpuiia cuctemsl
JIMHEHHBIX
YpaBHEHUM.
Onpenenurenb
MaTpuIlbl 2X2, ero
reOMETPUYECKUI
CMBICH U CBOMCTBA;
BBIYMCIICHHEC €TI0
3HAYCHMS

20

Ornpenenurens
MaTpHIlbl 2X2, ero
reOMETPUYECKUI
CMBICH U CBOMCTBA;
BBIYHCIICHHE €TI0
3HAYCHMS

21

IIpumeHeHue
OTIpeACTIUTEINS IS
pELIEeHUs CUCTEMBI
JIMHEUHBIX
ypaBHEHUH

22

Pemenne
MPUKJIAIHBIX 3a/1a4
C TIOMOIIBIO
CUCTEMBI JINHEWHBIX
ypaBHEHUN

23

Pemenne
MPUKJIAIHBIX 3a/1a4
C TIOMOIIBIO
CUCTEMBI JINHEUHBIX
ypaBHEHUN

24

25

KoHntponbHas
pabora:
"PaninoHaabHBIE
ypaBHEHUS U
HEPaBEHCTBA.
Cucremsnl
JIMHEMHBIX
ypaBHeHHUH"

OyHKIHSI, CTTOCOOBI
3aaHus (QyHKIIHUH.
B3aumHuo oOpatHbIe

GyHKIUH.
Kommnozumus

byHKIHIT




26

I'padux GpyHkuuu.
DnemMeHTapHbIe
npeoOpa3oBaHms

rpadukoB GyHKIHI

27

28

29

Ob6nactp
orpeeNieHus: 1
MHOKECTBO
3HAYCHHUH (PYHKITUH.
Hymu ¢ynkiun.
[IpoMexxyTku 3HAK
MOCTOSIHCTBA

YETHEBIE U HEYETHDIE

byHKIHH.
[Tepuonuueckue

GyHKIUH.
[IpomexyTku
MOHOTOHHOCTH
byHKIIUU
Maxkcumymsl U
MUHUMYMBbI
GyHKIUH.
Haubonbmee u
HaMMEHBIIIEe
3Ha4YeHUE PYHKIUU
Ha MPOMEKYTKE

30

31

32

33

34

35

JIunelinas,
KBaJpaTUyHas U
TPOOHO-TMHEWHAS
byHKIIT
DneMeHTapHoe
UCCIIEJOBaHNE U
MIOCTPOEHHE
rpauKOB 3TUX
byHKIHIT
DneMeHTapHoe
UCCIIEJOBaHNE U
IIOCTPOEHHE
rpauKoOB ATUX
byHKIHIT
Crenens € 1eTbIM
IIOKA3aTEeJIEM.
bunom Herorona

CreneHsb ¢ 1EIBIM
OKAa3aTeJIeEM.
bunom Herorona

CrenenHas
byHKIMS ©




HaTypaJIBHI:IM nu
IICJIbIM
noka3areiieM. E€
CBOlCTBa U Tpaduk

36

KoHntposbHas
pabota: "CreneHnHas

bynkus. Eé
cBoiicTBa u rpadux"

37

Apudmernueckuit
KOPEHb
HaTypaJIbHOU
CTEIEHHU U €T0
CBOMICTBa

38

Apudmernueckuit
KOPEHb
HaTypaJIbHOU
CTENEHHU U €ro
CBOMCTBa

39

[IpeobpazoBanus
YHCIIOBBIX
BBIPAKCHMUI,
coJieprKaIInx
CTETeHU U KOPHU

40

[IpeoOpazoBanus
YHCIIOBBIX
BBIPAKECHMIA,
coJieprKaInx
CTETIEHU U KOPHHU

41

[TpeoOpazoBanus
YHCIIOBBIX
BBIPAKECHMUI,
COJIEepIKaIINX
CTETIEHU U KOPHHU

42

HppaunonaibHbie
YpaBHEHUS.
OCHOBHBIE METO/TBI
peLeHus
HppaLMOHATIbHBIX
ypaBHEHUH

43

44

HppaunonaibHbie
ypaBHEHUS.
OCHOBHBIE METO/TbI
peLeHus
HppaLMOHATIbHBIX
ypaBHEHUH

HppannonaibHbie
YpaBHEHMUSL.




OCHOBHBIC METOJIBI
pelieHus
HUPpAIMOHATILHBIX
ypaBHEHUI

45

PaBHOCUIBbHEIC
MEepEXObl B
peleHnmn
HppalOHAIIbHBIX
YpaBHEHUI

46

PaBHOCUIBbHEIC
MEepEeXO0bl B
peleHnmn
HppalvOHAIbHBIX
YpaBHEHU

47

PaBHOCHUIIBHEIC
Mepexo/ibl B
perieHnu
HppaliOHaIbHBIX
ypaBHEHUH

48

PaBHOCHUIIBHEIC
Mepexo/ibl B
perieHnu
HppaliOHAIbHBIX
ypaBHEHUH

CoiicTBa u rpaduk
KOpHSI N-OW CTENEHU
KaK (yHKIMH
00paTHOM CTENeH!u ¢
HATYpaJbHBIM
rokaszaresem

CoiicTBa 1 rpadux
KOPHS N-0i CTETIeHN
KaK (yHKIINH
00OpaTHOM CTENeHu ¢
HaTypaJbHBIM
rokaszaresem

KoHnTponbHas
pabota: "CsolicTBa
U rpaduk KOpHs n-
O CTEIIECHH.
WppaunonanbHbie
ypaBHeHHUs"

CreneHs ¢
paIoHaIbHBIM
nmokaszarejieM U eé
CBOMCTBA

CreneHsb ¢




patroHaAIBLHBIM
mokasarejieM U €€
CBOICTBa

54

CreneHs ¢
palroHaIbHBIM
ImokKasaTelieM H eé
CBOMCTBA

55

56

57

58

59

60

Tloka3zarennHas

byHKIHSA, €€
CBOWCTBA U TpaduK
Hcnons3zoBanue
rpaduka GyHKIIIH
JUIS pellieHus
YpaBHEHUU
Hcnonb3oBanue
rpaduka QyHKIUU
JUIS pelleHus
ypaBHEHUH

[TokaszaTenbHbie
ypaBHEHUSI.
OCHOBHBIE METO/IbI
peuieHus
MOKa3aTeJIbHbIX
YpaBHEHUU

IToka3aTenbHbIE
ypaBHEHHUSI.
OCHOBHBIE METOIbI
pelreHus
IMOKa3aTeIbHBIX
YpaBHEHUU

[TokazarenbHbIC
ypaBHEHHUS.
OCHOBHBIE METOJIBI
pelreHus
IMOKa3aTeNIbHbIX
YpaBHEHUU

61

KoHnTponbHas

pabora:

n
[TokazarenbHas

GyHKIHS.

[TokaszaTenbHble

ypaBHeHus"

62

63

Jlorapudwm yucna.
CgoiicTBa
norapudma
Jlorapudm uucna.
CaoiicTBa




norapudpma

64

65

Jlorapudwm yucna.
CaoiicTBa
norapudma
HecsaTuanbie u
HaTypaJIbHbIE
Jorapudmpl

66

HecsTuunbie U
HaTypaJIbHbIE
Jorapudmpl

67

[IpeoOpaszoBanue
BBIPAKCHMUI,
COZIepIKALIIX
Jorapudmpl

68

[IpeoOpazoBanue
BBIPAKCHMUI,
CoZIepIKALTIX
sorapupmMsbl

69

70

71

[IpeobpazoBanue
BBIPAKCHMUI,
CoZepIKALTIX
sorapupmMsbl
Jlorapudpmuueckas
byHkus, eé
CBOWCTBA U TpaduK
Jlorapudpmuueckas

¢byHKuus, eé
CBOMCTBaA U rpaduk

72

Hcnonb3oBanue
rpaduka QyHKIUN
JUISL PEILIEHUs
ypaBHEHUN

73

Hcnonb3oBanue
rpaduka QyHKIUN
JUISL peleHus
ypaBHEHUN

74

Jlorapudmuueckue
YpaBHEHHS.
OCHOBHBIE METObI
peleHus
JorapupMHUUECKUX
ypaBHEHUH

75

Jlorapudmuueckue
ypaBHEHUS.
OcCHOBHBIE METOABI
pereHus
JorapupMHUUECKUX




YpaBHEHUH

76

Jlorapupmuueckue
YpaBHEHHS.
OCHOBHBIE METO/TbI
pelieHus
JorapupMHUIECKUX
YpaBHEHUU

77

PaBHOCHIIBHEIC
nepexo/ibl B
perieHnun
JorapupMHUIECKUX
YpaBHEHUU

78

PaBHOCHIIBHEIC
repexo/ibl B
perieHnu
JorapupMUIECKUX
YpaBHEHUU

79

KonTponbnas
pabora:
"Jlorapudmuyeckas
byHKIHSA.
Jlorapudmudeckue
ypaBHeHuUs"

80

Cunyc, KOCUHYC,
TaHI'CHC U
KOTaHT'CHC
YHCIIOBOTO
apryMmeHra

81

Cunyc, KOCUHYC,
TaHI'€HC U
KOTaHT'CHC
YHCIIOBOTO
apryMmeHra

82

Apkcunyc,
ApPKKOCHHYC U
ApPKTaHIE€HC
YHUCJIOBOTO
aprymeHrTa

83

Apkcunyc,
ApKKOCHHYC U
aApKTaHI€HC
YHUCJIOBOTO
aprymeHrTa

84

Tpuronomerpuueck
ast OKPY>KHOCTb,
OIpezeIIeHNe
TPUTOHOMETPUYECK




uX QyHKIHA
YHCIIOBOTO
apryMeHTa

85

Tpuronomerpuueck
ast OKPY’>KHOCTb,
onpeecHue
TPUTOHOMETPUUECK
X QYHKIIUHA

YK CIJIOBOTO
apryMeHra

86

OcHoBHBIE
TPUTOHOMETPUIECK
ne GopMyJIsl

87

88

89

90

OcHoBHbIE
TPUTOHOMETPUIECK
ne GopMyIIbl
OcHOBHbIE
TPUTOHOMETPUIECK
ne GopMyIIbl
OcHOBHbIE
TPUTOHOMETPUIECK
ue GopMyIbl
[IpeobpazoBanue
TPUTOHOMETPUIECK
HX BBIPAXKEHUM

91

[IpeoOpa3zoBanue
TPUTOHOMETPUYECK
UX BBIPAKECHUN

92

93

94

IIpeoOpa3oBanue
TPUTOHOMETPUYECK
UX BBIPAKECHUN

IIpeoOpa3oBanue
TPUTOHOMETPUYECK
UX BBIPAKECHUU
Pemenue
TPUTOHOMETPUYECK
UX ypaBHEHUU

95

Pemenne
TPUTOHOMETPUYECK
UX YpaBHEHUU

96

97

98

Pemenne
TPUTOHOMETPUYECK
WX ypaBHEHHUU

Pemenue
TPUTOHOMETPUYECK
WX ypaBHEHHU

Pemenue




TPUTOHOMETPUYECK
UX ypaBHEHUU

99

100

101

102

103

104

105

Pemenne
TPUTOHOMETPUYECK
UX ypaBHEHUU

Pewenne
TPUTOHOMETPUYECK
UX YpaBHEHHM

KonTposnbnas
pabora:
"Tpuronomerpuyec
KHE€ BBIPKEHUS U
TPUTOHOMETPUYECK
ve ypaBHeHuUs"

ITocnenoBareabpHOC
TH, CIIOCOOBI
3aJIaHus
IOCJIEIOBATEILHOCT
eil. Meton
MaTeMaTHUECKOM
WHIYKIIUU
MOHOTOHHBIE U
OTpaHUYCHHBIC
IMOCJIEIOBATCILHOCT
u. Mcropus ananmsa
OECKOHEUHO MaJIbIX

Apudmernueckas
mporpeccus

I'eomerpuyeckas
porpeccust

106

beckoneuno
yOBIBaroIas
reoMeTpruYecKas
nporpeccus

107

CyMMa GecKOHEYHO
yOBIBaroIIei
r€OMETPUYECKON
MIPOrpeccuu

108

JIMHEeHHbII N
SKCITOHEHITMATbHEBIN
poct. Yucio e.
dopmyia CIOKHBIX
MIPOTICHTOB

109

JIMHEeHHbI N
SKCITOHEHITTATbHEBIA
poct. Yucio e.
dopmyJia CIOKHBIX




IIPOLICHTOB

110

111

112

113

Hcnons3zoBanue
MIPOrpecCuu AJist
pEIICHUs PeaTbHBIX
3a/1a4 MPUKIATHOTO
XapaxkTepa
KonTposnbnas
pabora:
"IlocnenoBarenabHOC
TH U iporpeccun”

HenpepoiBHbie
GyHKIMH 1 UX
CBOMCTBA

Touka pa3pbiBa.
AcHUMITOTHI
rpadukoB QpyHKINH

114

CaoiicTBa GpyHKINI
HETPEPHIBHBIX HA
OTpe3Ke

115

116

117

CaoiicTBa pyHKINI
HETPEPHIBHBIX HA
OTpe3Ke

Meron nHTEpBaNOB
JUISL pELIEHUS
HEPABEHCTB

Merton nHTEpBaNIOB
JUISL pELIEHUS
HEPABEHCTB

118

Merto nHTEpBAIOB
JUISL pELIEHUS
HEPABEHCTB

119

[IpumeHenne
CBOICTB
HEMPEPBIBHBIX
byHKIUH s
pelieHus 3aaaq

120

[Ipumenenne
CBOMCTB
HEMPEPBIBHBIX
byHKIUH s
pelieHus 3a1a4

121

IlepBas u BTOpas
MIPOU3BOHBIE

byHKIIIT

122

Omnpenenenue,
r€OMETPUYECKHUN
CMBICII




IIPOU3BOIHOMN

123

124

Onpenenenue,
(bU3UYECKUN CMBICIT
IIPOU3BOHOMN

VYpaBHenue
KacaTeJIbHOH K

rpaduky GyHKIHHA

125

VYpaBHeHue
KacaTeJIbHOH K

rpadguky GyHKIHHA

126

[IpousBoaHsbIe
3JIEMEHTaPHBIX

byHKIII

127

128

129

[IpousBoaHbIe
3JIEMEHTAaPHBIX
byHKIUH
IIpousBogHas
CYMMBI,
MPOMU3BEJICHHUS,
YacCTHOTO U
KOMITO3UIIUHA
byHKIUH
[IpousBogHas
CYMMBI,
MPOU3BEJICHHUS,
YacCTHOTO U
KOMITO3UITUH

byHKIMIT

130

IIpounsBoaHas
CYMMBHI,
MIPOU3BEACHNUS,
YacTHOTO U
KOMITO3ULIIHI

byHKIUH

131

132

133

134

KoHntponbHas
pabora:
"IIponsBoHas"

[ToBTOpEHME,
000011IcHNE,
CHCTEMAaTU3alHs
3HAHWI:
"VpaBueHnus"
[ToBTOpEHME,
000011IcHHE,
CHCTEMAaTU3aIHs
3HaHui: "Oyakun"

HNrorosas




KOHTpPOJIbHAS
pabora

135

136

OBIIEE KOJIMYECTBO

Hrorosas
KOHTPOJIbHAS
paborta

[ToBTOpEHME,
0000111eHNE,
cHUCTeMaTH3aIus
3HAHUI

YACOB I10
I[TPOTPAMME
11 KJTIACC

Ne
n/
I

Tema ypoka

[Ipumenenne
MPOU3BOTHOM K
HCCIIETOBAHUIO
byHKIUN Ha
MOHOTOHHOCTh 1
KCTPEMYMBI

[Ipumenenne
MIPOU3BOJHOM K
HCCIIEIOBAHUIO
dbyHKIMI Ha
MOHOTOHHOCTb U
3KCTPEMYMBI

IIpumMeHeHue
MIPOU3BOJHOM K
HCCIIE0BAHUIO
dbyHKIMI Ha
MOHOTOHHOCTb U
KCTPEMYMBI

136 10

KoanuyecTBO 4acos

Bcer  KoHTpoabn

0 ble padoThl

IIpakTn4yeck
ue padoTsl

Jlara
U3yYeHU
s

JJIeKTPOHHbIE
nu(ppoBbIe
o0pa3oBaTesibH
ble pecypchl

IIpumeHeHue
IIPOU3BOJIHOM K
UCCIIEIOBAHUIO
byHKIMI Ha
MOHOTOHHOCTb U
JKCTPEMYMBI

[Ipumenenne
MIPOU3BOJHOM K
UCCIIEJOBAHUIO
dbyHKIMH Ha
MOHOTOHHOCTb U




KCTPEMYMBI

[Ipumenenue
MPOU3BOTHOM K
HCCIIEIOBAHUIO
¢byHKkuMi Ha
MOHOTOHHOCTb U
KCTPEMYMBI

Haxoxnenue
HauOOJIBIIIETO U
HAUMCHBIIIETO
3HAYCHUS
HEIIPEPBIBHOU

byHKIMH HA
OTpe3Ke

10

Haxoxnenue
HauOOJIBIIIETO U
HaUMEHBIIErO
3HAYECHUS
HEMPEePbIBHOMU
byHKIIUU Ha
OTpe3Ke
Haxoxnenue
HauOOIBIIETO U
HauMEHBIIETO
3HAYECHUS
HENPEPHIBHOMU
dbyHKIIMHT Ha
OTpe3Ke
Haxoxnenue
HauOOIBIIETO U
HauMEHBIIETO
3HAYEHUS
HEIPEPBIBHOU

dbyHKIIMHT Ha
OTpE3Ke

11

Haxoxnenue
HauOOIBIIEro U
HAauMEHBIIIETO
3HAYCHUS
HEIPEPBIBHOU

GbyHKIIUU Ha
OTpe3Ke

12

Haxoxnenne
HauOOJIbIIEr0 U
HaVMEHBIIIETO
3HAUEHUs
HEIPEPBIBHOU
¢byHKIMU Ha




OTpe3Ke

13

[Ipumenenue
MPOU3BOIHOMN IJIst
HaXO0XKICHUS
HAMJTy4IIEero
peleHus B
HpI/IKJIaI[HBIX
3aJa4Jax

14

IIpumeHeHue
MPOU3BOIHOMN ISt
HAaxO0XJICHUs
HaMJIy4lIero
peuieHus B
MPUKJIIATHBIX
3a1auax

15

16

IIpumeHeHue
MPOU3BOIHOM ISt
OIIpeeICHUS
CKOPOCTH H
YCKOpEeHUs
porecca,
3a/IaHHOTO
bopmynoit umu
rpaduKoM
I[Ipumenenne
MIPOU3BOJHOM st
onpeeaeHus
CKOPOCTH H
YCKOPEHUS
porecca,
3aJJaHHOTO
bopmynoit umu
rpaduKom

17

Kommno3umus
byHKIHIT

18

19

KoMmnosumus
byHKIHIT
KomMmnosumus
byHKIII

20

I'eomeTpuueckue
o0pa3bl ypaBHEHUH
Ha KOOPJAMHATHOU
MIJIOCKOCTH

21

I'eomeTpuueckue
0o0pa3bl ypaBHEHUH
Ha KOOPJIMHATHOU
IIJIOCKOCTH




22

23

KonTponbHas
pabora:
"UccnenoBanue
hyHKIHHA ¢
MTOMOLIBIO
MPOU3BOAHOMN"
[TepBoobOpazHasi,
OCHOBHOE CBOWCTBO
epBOOOpPa3HBIX

24

[TepBooOpasubie
AJIEMEHTAPHBIX
¢bynkuuid. [IpaBuna
HaXOK/ICHHS
epBOOOpa3HBIX

25

[lepBoobOpa3ubie
AJIEMEHTAPHBIX
¢bynkuuid. [IpaBuna
HaXOK/ICHHS
epBOOOPA3HBIX

26

Hurerpai.
I'eomeTpuueckuit
CMBICII MUHTETpaJia

27

Brrancaenue
OITPEIEIIEHHOTO
WHTETpaja 1o
bopmyne
Hrrotona-
Jleiiouuna

28

Brranciaenue
OITPENIEIIEHHOTO
WHTETpasa mno
bopmyie
HeroTona-
Jleiiouuna

29

[IpumeHenne
MHTErpana Juis
HAaxO0XJICHUs
IIJIOIIAEH TIIIOCKUX

buryp

30

31

[Ipumenenne
MHTErpajia 1jis
HaXO0XACHUS
00BEMOB
F€OMETPUYECKUX
TeN

[Tpumepsr
peLIeHuit




Qg QepeHIaIbHbI
X YpaBHEHHI

32

33

[Tpumepsl
peleHuit

g hepeHIHATBHBI
X YpaBHEHHI
MaremaTudeckoe
MOJICIIUPOBAHUE
peanbHBIX
MIPOLIECCOB C
IIOMOIIILIO

Qg QepeHIaIbHbI
X YpaBHEHMI

34

KontposbHas
pabora:
"ITepBooOpa3nas u
uHTerpan”

35

36

37

38

39

40

41

Tpuronomerpuuec
Kue QyHKINHU, UX
CBOMCTBA U
rpaduKu
Tpuronomerpuuec
Kue QyHKINHU, UX
CBOMCTBA U
rpaduKu
Tpuronomerpuuec
Kue QYHKINHU, UX
CBOMCTBA U
rpaduxu
Tpuronomerpuuec
Kue QYHKINHU, UX
CBONMCTBA U
rpaduxu
Tpuronomerpuuec
Kue QYHKINHU, UX
CBONMCTBA U
rpaduxu

OT160p KOpHEN
TPUTOHOMETPUUECK
UX YpaBHEHHUH C
ITOMOUIBIO
TPUTOHOMETPUUECK
Ol OKPYKHOCTH

OT10op KOpHEi
TPUTOHOMETPUUECK
UX YpaBHEHHUH C
IIOMOIIBIO




TPUTOHOMETPUUECK
OM OKPYKHOCTH

42

OTt60p KOpHEH
TPUTOHOMETPUUECK
UX YPaBHEHHUH C
IIOMOUIBIO
TPUTOHOMETPUUECK
0i1 OKPY>KHOCTH

43

OT10op KOpHEi
TPUTOHOMETPUUECK
UX YPaBHEHHUH C
IIOMOUIBIO
TPUTOHOMETPUYECK
0il OKPY>KHOCTH

44

Pemenue
TPUTOHOMETPUYECK
HX HEPAaBEHCTB

45

46

47

Pemenue
TPUTOHOMETPUYECK
HX HEPABEHCTB
Pemenue

TPUTOHOMETPHYCCK
X HCPABCHCTB

Pemenue

TPUTOHOMCETPHYCCK
HUX HCPABCHCTB

48

49

KoHntponbHas
pabota: "I'paduxu
TPUTOHOMETPUUECK
uX (QyHKIMH.
Tpuronomerpuuec
KM€ HEpaBeHCTBA"

OCHOBHBIE METOIbI
pelieHus
IMOKAa3aTeNbHBIX
HEPaBEHCTB

50

OCHOBHBIE METObI
pelreHus
IMOKAa3aTeNbHBIX
HEPaBEHCTB

51

OCHOBHBIE METObI
pelreHus
IIOKAa3aTEeNIbHBIX
HEPaBEHCTB

52

OCHOBHBIE METObI
pelreHus
IIOKAa3aTeNIbHBIX




HEPaBEHCTB

53

54

55

56

OCHOBHBIE METOJIEI
pereHus
JorapuMUIECKIX
HEPaBEHCTB

OcHOBHBIE METOBI
pelieHus
Jorapu(pMUIEeCKUX
HEPaBEHCTB

OcHOBHBIE METOBI
pelieHus
Jorapu(pMUIECKUX
HEPaBEHCTB

OcHOBHBIE METOBI
pelieHus
Jorapu(pMUIECKUX
HEPaBEHCTB

57

OCHOBHBIE METOIbI
peleHus
HPPaliOHATIBLHBIX
HEPABCHCTB

58

OCHOBHBIE METOIBI
pelnIeHus
HPPaliOHATILHBIX
HEPABCHCTB

59

OCHOBHBIE METOIbI
pelreHus
UPPaIMOHATEHBIX
HEPaBEHCTB

60

OCHOBHBIE METOIbI
pelreHus
UPPaIMOHATEHBIX
HEPABCHCTB

61

62

63

64

I'padpuueckue
METOBI peIICHUS
MppaIOHATEHBIX
YpaBHEHUU

I'padpuueckue
METOIBI pEIICHUS
MppaIMOHATEHBIX
YpaBHEHUU

I'padpuueckue
METO/IbI peIIeHUs
MOKa3aTeIbHBIX
YpaBHEHUU

I'padpuueckue
METOBI peIIeHUs




MOKa3aTeIbHBIX
HEPaBEHCTB

65

66

67

68

69

70

71

72

73

I'paduueckue
MCTOAbI pCHICHUSA
JorapuMUIECKIX
YpaBHEHUH

I'paduueckue
METOJIbI PEIICHUS
JorapuMUIECKIX
HEPABCHCTB

I'paduueckue
METOJIbI PEIICHUS
JorapuPMHUIECKUX
HEPABCHCTB

I'paduueckue
METO/IbI PeIIeHuUs
MOKa3aTeNbHbBIX U
Jorapu(pMUIEeCcKUX
YpaBHEHUU

I'paduueckue
METO/IbI PeIIeHUs
MOKa3aTeNbHbBIX U
JorapuPpMUICCKIX
YpaBHEHUU

I'paduueckue
METO/IbI PEIIeHUs
MOKa3aTeIbHBIX U
JorapuPMUIEecKux
HEPABCHCTB

I'padpuueckue
METO/Ibl PELICHUS
IIOKAa3aTeNbHbIX U
JorapuPMUIEecKux
HEPaBEHCTB

KoHnTponbHas
pa0ora:
"HppannoHanbpHeIe,
MoKa3areiabHbIEe U
nmorapudmudeckue
HEpaBeHCTBA"

KommekcHbie
qrcra.
Anrebpanyeckas u
TPUTOHOMETPUIECK
ast GOpMBI 3aHCH
KOMILJIEKCHOTO
qrcna




74

75

76

Kommnnekcabie
qucra.
Anrebpanyeckas u
TPUTOHOMETPUYECK
ast GopMBI 3amucH
KOMIIJIEKCHOTO
yucia

Apudmerndeckue
OTIepaIny C
KOMILICKCHBIMHU
YHCIaMU

Apudmeruueckue
OIIepaIHH C
KOMITJIEKCHBIMHU
YHCIIaMH

77

N3obpakenue
KOMILJIEKCHBIX
Ypcen Ha
KOOPJMHATHOMN
IUIOCKOCTH

78

N3obpakenue
KOMILJIEKCHBIX
Yypcen Ha
KOOPJMHATHOMN
IUIOCKOCTH

79

®opmyia Myaspa.
Kopnu n-on
CTETICHU U3
KOMIIJIEKCHOTO
qucia

80

®opmyia Myaspa.
Kopnu n-oit
CTETICHU U3
KOMIIJIEKCHOTO
qucia

81

82

83

[IpumeHenne
KOMIUIEKCHBIX
qucen A
peleHus
(bu3MUECKUX U
rEOMETPUUYECKUX
3a1a4y
KoHnTponsHas
pabora:
"KommiekcHbie

yucia"

Harypainbnsle u




O CIbIC YHCIIa

84

Harypanbsubie u
Lenble yncia

85

IIpumeHeHue
IIPU3HAKOB
JEJIMMOCTH LIETIBIX
qucel

86

IIpumeHeHue
IIPU3HAKOB
JEJIMMOCTH LIETIBIX
qucel

87

IIpumeHeHue
MIPU3HAKOB
JETMMOCTH LIEJIBIX
yucen: HOJl u
HOK

88

IIpumeHeHue
MIPU3HAKOB
JETUMOCTH LEJIBIX
yucen: HOJl u
HOK

89

IIpumeHeHue
IIPU3HAKOB
JEJIMMOCTH LIETIBIX
4HCeJl: OCTaTKH 10
MOJYJIIO

90

[IpumeHenne
MIPU3HAKOB
JEIUMOCTH LIEIIbIX
YHUCEeJl: OCTAaTKH 110
MOJYJIIO

91

92

[IpumeHenne
MPU3HAKOB
JIETUMOCTH I1€JIBIX
YUCEIl: aJITOPUTM
EBximuna mna
pelLIeHus 3a/1a4 B
IEIBIX YHCIax

KoHnTponbHas
pabora: "Teopus
LenbIx yucen"”

93

Cucrema u
COBOKYITHOCTh
YpaBHEHUM.
PaBHOCHIBLHEIE
CHCTEMEI U
CHCTEMBI-




CICOCTBUA

94

Cucrema n
COBOKYITHOCTh
YPaBHEHUU.
PaBHOCHIBHEIE
CHCTEMBI B
CHCTEMBI-
CIIEICTBUS

95

OCHOBHBIE METO/IbI
pEIICHUS CUCTEM U
COBOKYITHOCTEMN
paIMoHaIbHBIX
YpaBHEHUI

96

OCHOBHBIE METO/IbI
pEIIeHUs! CUCTEM U
COBOKYITHOCTEM
HPPaIMOHATEHBIX
ypaBHEHUH

97

OCHOBHBIE METO/TbI
pEIIeHUs! CUCTEM U
COBOKYITHOCTEM
MOKa3aTEeIbHBIX
ypaBHEHUH

98

OCHOBHBIE METO/TbI
pELIEHHS CUCTEM U
COBOKYITHOCTEM
MOKa3aTeJIbHbIX
ypaBHEHUN

99

OCHOBHBIE METOTBI
pELIECHHS CUCTEM U
COBOKYITHOCTEM
JTorapu(pMUIECKUX
ypaBHEHUN

100

OCHOBHBIE METO/TBI
pELIECHHS CUCTEM U
COBOKYITHOCTEM
Jorapu(MUIECKIX
ypaBHEHUH

101

[Ipumenenne
CUCTEM K PELICHUIO
MaTeMaTHYECKUX
3a/1a4 U 3a/1a4 U3
pa3IMYHbIX
obacTeil HayKu U
peanbHOM KU3HH,
WHTEpIpeTaLus
MTOJTYYEHHBIX
pE3yJIbTaTOB




102

103

104

105

106

107

IIpumeHeHue
CHCTEM K pEIICHUIO
MaTeMaTHYeCKHX
3a/a4 U 3a/1a4 u3
pa3IMYHbIX
obJacTelt HayKu 1
peaNbHOM KU3HH,
WHTEPIIPETAIHS
MOJTyYEHHBIX
pe3yIbTaToB

[Ipumenenue
HEPAaBEHCTB K
pELIEHUIO
MaTeMaTHYECKUX
3a/1a4 U 3a/1a4 U3
pa3IMYHBIX
o0ractell HAyKH U
peabHOM KU3HH,
UHTEpIIpETALNS
MOJIY4E€HHBIX
pe3yJIbTaToB

KonTponbnas
pabota: "CucremMsl
paloHaIbHbIX,
UppalMOHATBHBIX
MOKa3aTeIbHBIX U
JorapuPMUIecKux
ypaBHEHHH"

PanunonanbHbie
YpaBHEHUS C
rapaMeTpamu

PannonanbHbie
HEPABEHCTBA C
rapaMeTpamu

Parmmmonansabie

CHCTEMBI C
napameTpamu

108

Hppanmonanbusie
YpaBHEHUS,
HEPABEHCTBA C
rapameTpamu

109

110

Hppanmonanbusie
CUCTEMBI C
rapameTpamu

IToka3zaTenbHble
YpaBHEHHS,
HEpaBEHCTBA C
napameTpamu




111

Iloka3zarenbpHbIE
CHUCTEMBEI C
napameTpamMmu

112

Jlorapudmudeckue
YpaBHEHUS,
HEpaBEHCTBA C
napameTpamu

113

114

115

Jlorapupmuueckue
CUCTEMBEI C
napameTpamu

Tpuronomerpuyec
KM€ YpaBHEHUS C
napameTpamu

Tpuronomerpuyec
KHE HEPaBEHCTBA C
napameTpamu

116

Tpuronomerpuuec
KHE CUCTEMBI C
napamMeTpamu

117

118

119

[Toctpoenue u
HCCIIEA0BAHUE
MaTeMaTUYeCKUX
MOJIEIEN PEaTbHbBIX
CUTYaLHil C
MIOMOIIbIO
YpaBHEHUH C
rnapameTpamu

[Toctpoenue u
HCCIIEI0BAHUE
MaTEMaTHYECKHUX
MOZEJIEN peabHBIX
CUTYaLlUM C
ITOMOIIIBIO CUCTEM
YPaBHEHHUH C
rapameTpamu

[Toctpoenue u
UCCIIEJOBaHHE
MaTeMaTHYeCKHUX
MOJIENIEN peaTbHbIX
CUTYAaIHi C
ITOMOIIIBIO CUCTEM
yYpaBHEHUH C
napameTpamu

120

KoHntponbHas
pabora: "3amauu ¢
napamerpamu”

121

[ToBTOpEHME,




0000111EHNE,
cucTeMaTu3alus
3HAHUM:
"YpaBuenus"

122

[ToBTOpEHME,
0000111eHNE,
cucTeMaTu3aIus
3HAHUM:
"VpaBuenus"

123

124

125

126

127

128

129

[ToBTOpEHME,
000011IEHNE,
cucTeMaTu3alus
3HAHUM:
"YpaBHeHus.
Cucremsl
ypaBHeHUI"

[ToBTOpEHME,
000011IeHHE,
CUCTEeMaTH3alHs
3HAHUM:
"HepaBenctna"

[ToBTOpEHME,
000011IeHHE,
CUCTEeMaTH3alIUs
3HAHUM:
"Hepasencrsa"

[ToBTOpEHME,
000011IEHHE,
cucTeMaTu3anus
3HAHUM:
"Hepasencrsa"

[ToBTOpEHME,
0000111EHHE,
CHUCTEMAaTU3ALIHS
3HAHUM:
"IIponsBonHas u e€
IpuMeHeHne"

[ToBTOpEHME,
000011IEHHE,
CHCTEeMAaTHU3alHs
3HAHUM:
"IIpousBoaHas u e€
IpuMeHeHne"

[ToBTOpEHME,
0000111EHHE,
CHCTEMAaTU3alHs
3HAHUH:
"IIpousBoaHas u €€




IpuMeHeHue"

[ToBTOpEHME,

0000111cHNE,

130  cucremarmzanus 1
3Hanuit: "MHTerpan

U €ro npuMeHeHue"

[ToBTOpEHME,

000011IeHNE,

131 cUCTeMaTu3aIus 1
3HAHUI:

"OyHkuun"

[ToBTOpEHME,

0000111eHNE,

132 cUcTeMaTu3aIus 1
3HAHHI:

"OyHkun"

IToBTOpEHME,

000011IeHHE,

133  cucremaruzamus 1
3HAHHI:

"OyHKIIn"

Hrorosas

134  koHTpOIBHAS 1 1
pabora

Hrorosas
135  koHTponbHas 1 1
pabota

[ToBTOpEHME,
000011IEHHE,
CHCTEeMAaTHU3alHs
3HAHUH

136

OBILEE KOJIMYECTBO
YACOB I10 136 10 0
[MPOT'PAMME

YYEBHO-METOANUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI U1 YAEHUKA

VYyeOnuk: Anumos I1I.A. «AnreOpa u Hayana matemaruyeckoro ananusa 10-11 kmace»

VYyeOHoe nocodue Mopakosuu A.I'. «Anredpa u Hadasna Marematudeckoro aHanuza 10-11 kmace»



