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INOACHUTEJIBHAS 3AIIMCKA

VY4eOHslif kKypc «Anredpa 1 Hauana MaTeMaTHUYECKOT0 aHAIM3a» SIBISETCS OJHUM U3 Haubosee
3HaYMMbIX B MpOrpamMMe cpexHero oOImero oOpa3oBaHMs, IOCKOJIbKY, C OJHOH CTOPOHBI, OH
o0ecrieunBaeT MHCTPYMEHTAJIbHYIO 0a3y AJIsl H3YUYEHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C APyTroi
CTOPOHBI, JOPMHUPYET JIOTHIECKOE ¥ aOCTPAKTHOE MBIIIJICHHE 00YJarONUXCsl Ha YPOBHE, HEOOX0IMMOM
JUIs OCBOCHUSI MH(OPMATHKH, OOIIECTBO3HAHUS, HCTOPUH, CJIOBECHOCTH U IPYTUX JUCHUIUIMH. B pamkax
JTAHHOTO y4eOHOTo Kypca OOydarolrecs OBJIa/JEBAalOT YHHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOW HayKH,
KOTOpasi popMyJIUpPYET CBOU JOCTHKEHHSI B MaTeMaTU4YECKON opMe.

YueOHbId Kypc anreOpbl W Hayad MaTeMaTUYeCKOTO aHallu3a 3aKIaJbIBaeT OCHOBY JUIf
YCIICIIHOTO OBJAJACHUA 3aKOHAMU (U3UKU, XUMHH, OWOJIOTMH, MOHMMAHHUS OCHOBHBIX TEHJCHIIMHA
Pa3BUTHSI SKOHOMUKH M OOLIIECTBEHHOM KU3HHU, MI03BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX LIM(PPOBBIX
U KOMIBIOTEPHBIX TEXHOJOTHUAX, YBEPEHHO HCIIOJIb30BaTh WX JJs JalbHEHIIEro oOpa3oBaHUS U B
NOBCEAHEBHOM kM3HU. B TO e BpeMs OBIaJeHHE aOCTPAKTHBIMM M JIOTUYECKH CTPOTHMHU
KOHCTPYKUUSMHU anreOpbl U MaTEMaTUYECKOr0 aHAJIM3a Pa3BUBAET YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH,
000CHOBBIBAaTh HMCTHHHOCTB, JIOKa3bIBaThb YTBEPKACHHUSA C TIOMOINBIO HMHAYKIUU U PacCykKIaTh
JIeTyKTUBHO, UCIIOJIb30BaTh 0000IIEHNE U KOHKPETH3aI1I0, a0CTparnpoBaHue U aHAJIOTUI0, (OPMHUPYET
KpeaTUBHOE U KPUTHUECKOE MBIIIJICHUE.

B xome wusydenus yueOHOro kypca «Anredpa ¥ Hayajga MaTeMaTHYECKOrOo aHalu3a»
oOyyaromuecs: oJdy4aroT HOBBIA OMBIT PEHICHUs MPHUKIAAHBIX 33Jlad4, CAMOCTOSATEIBHOTO MOCTPOCHUS
MaTeMaTUYECKUX MOJIENIEN pealbHbIX CUTyalUil, UHTEPIPETALMHU [TOJYYEHHbBIX PELICHUH, 3HAKOMATCS C
npyUMepaMl MaTeMaTH4YeCKHX 3aKOHOMEpPHOCTEW B MpPHUPOJE, HayKe M HCKYCCTBE, C BbIIAIOIIUMUCS
MaTeMaTHYECKUMHU OTKPBITHSIMHA U UX aBTOPAMH.

VY4eOnblil Kypc 00J1afjaeT 3HaUNTEIbHBIM BOCIIUTATEIbHBIM OTEHIIMAJIOM, KOTOPBII pean3yercs
KaK yepe3 y4eOHbIN marepHuall, crocoOCTBYIOUUN (GOPMUPOBAHUIO HAYYHOI'O MHUPOBO33PEHUS, TaK U
yepe3 crenupuKy ydeOHON AedTelbHOCTH, TpeOyromel IpoI0KUTENbHON KOHLEHTpAliM BHUMAaHUS,
CaMOCTOSITENIbHOCTH, aKKYPaTHOCTH U OTBETCTBEHHOCTH 32 MOJYUYEHHBIN PE3yJIbTaT.

B ocHoBe Mmeroauku oO0ydeHuss anreOpe M HayajaM MaTeMaTHYeCKOro aHajlu3a JIEeXKUT
JeSITeIbHOCTHBIN MPUHIUI 00y4eHUs.

B crpykrype yueOHOro kypca «Anrebpa M Hayajla MaTeMaTHUECKOI'O aHAJIN3a» BBIJICICHBI
CIIEYIOIINE COJIePKaTeNbHO-METOIMYEeCKUE JTUHUNU: «HKcna U BbIUUCICHUSD», « DYHKIUHU U TpaduKm»,
«YpaBHeHUs U HepaBeHCTBa», «Hawana marematuyeckoro aHanusa», «MHOXecTBa U Joruka». Bce
OCHOBHBIE COJIEpPKATEIbHO-METOIMYECKUE JTUHUN M3Y4alOTCs Ha MPOTSHKEHUHU JBYX JEeT 0OydeHus Ha
YpOBHE CpeHEro o01ero o0pa3oBaHusl, €CTECTBEHHO JOMOJHSAA IPYT Apyra U MOCTEIIEHHO HACchIIasICh
HOBBIMU TeMaMH M pazjenamu. JlaHHbIM y4eOHBIH Kypc SBJISETCS HWHTETPATHUBHBIM, IOCKOJBKY
o0beauHseT B cebe coJep)KaHWe HECKOJbKMX MaTeMaTHMYeCKUX IMCLUUIUIMH, TAaKUX Kak anredpa,
TPUTOHOMETPHSI, MATEMAaTUUECKHUI aHalIU3, TEOpUs MHOXKECTB, MaTeMaTH4eckas Jioruka u apyrue. Ilo
Mepe TOro Kak oOydaroIiMecs OBJIaJIeBalOT BCE Oosiee MHUPOKUM MaTEeMaTHMUECKUM alapaTtoM, y HUX
MOCJIEI0BATEIBHO (DOPMUPYETCS M COBEPIICHCTBYETCS YMEHHME CTPOUTh MAaTEMaTUYECKyI0 MOJENb
peaJIbHOM CUTyalluu, IPUMEHATh 3HAHUS, MOJIYUYEHHbIE IIPU MU3YyUYEHUHM y4eOHOro Kypca, JUlsl peLIeHUs
CaMOCTOSITENILHO c(POPMYITHMPOBAHHOM MaTeMaTHYECKOM 3a1a4H, a 3aTeM UHTEPIPETUPOBATH CBOM OTBET.

CogepxarenpbHo-MeTOAMYeCKass JUHHUS «Yucna W BBUHUCICHHS» 3aBepiiaeT (OpMUPOBaHUE
HaBBIKOB MCIIOJIb30BAHUS JICHCTBUTENBHBIX YMCEIl, KOTOPOE OBUIO HAYaTO Ha YPOBHE OCHOBHOT'O OOIIEro
obpazoBanus. Ha ypoBHe cpennero o0rmiero oopasoBanusi 0co00€ BHUMaHUE yiemnsercs GopMUpoBaHUTO
HABBIKOB PAIIMOHANBHBIX BBIYUCICHUN, BKITIOYAIONINX B c€0s UCIIOJIIb30BAHUE PA3TUYHBIX (POPM 3amuCH
Yrcia, YMEHUE JeNaTh NPUKUIKY, BBIMOJHATH NPUOMMKEHHBIC BBIYMCICHHS, OLICHUBATh YUCIIOBBIC
BBIp@XEHHs, padoTaTh C MaTeMaTHYECKMMHU KOHCTAHTaMH. 3HAKOMbIEe OOy4YalolMMCsS MHOXECTBa
HATYpPAJIbHBIX, LENbIX, PAIMOHATBHBIX M JICHCTBUTENbHBIX YHCEN JOMOJHSIOTCS MHOXECTBOM
KOMIUIEKCHBIX 4YMCel. B KaXIOM u3 3THUX MHOXECTB pPAacCMaTpPUBAIOTCS CBONCTBEHHBIE €My
cnenuguUecKre 3a1a4u U ONepaluu: JeJIeHUe HalleJl0, ONIEpUPOBAHUE OCTAaTKAMH Ha MHOKECTBE II€JIbIX
qrcen, 0coOble CBOMCTBA pAlMOHANBHBIX U HPPALMOHAIBHBIX YHCelN, apu(MeThdeckue ormepaiuu, a
TaK)KE W3BJICUEHHE KOpPHS HATypaJbHOW CTENEHM Ha MHOXECTBE KOMIUIEKCHBIX uucen. bmaromaps
MOCJIEI0BATEIbHOMY PAaCIIUPEHUIO KpyTa UCIHOJIb3YEMbIX YHMCENT U 3HAKOMCTBY C BO3MOXKHOCTSIMH KX
MPUMEHEHHUS 7S pellIeHUs pa3IUYHbIX 337124 (OpMUPYETCS MPEACTaBICHUE O €MHCTBE MATEMAaTUKH KaK



HayKd U €€ poJM B MOCTPOEHHHM MOJEJEH pealbHOro MHUpa, HMIMPOKO HCHOJIb3YIOTCA 0000IIeHHne U
KOHKpETHU3aLHsl.

JIluaus «YpaBHEHUSI M HEPABEHCTBA» PEANN3yeTCs Ha MPOTSKEHUU BCEro OOy4YEHUs Ha ypOBHE
cpeaHero obmiero oopa3oBaHus, MOCKOJIbKY B KaXJI0M pazjene [IporpaMmel npeayCMOTPEHO pellieHne
COOTBETCTBYIOIIUX 3a7a4y. B pe3ynbraTe oOyuaroniyecs: OBIaCBAIOT PA3IMYHBIMA METOJAMHU PEIICHU S
paloHalIbHBIX, MPPALMOHAIBHBIX, IOKA3aTEeNbHbIX, JOrapu@MUYECKUX U TPUTOHOMETPHUECKUX
YPaBHEHMH, HEPABEHCTB M CHCTEM, a TaKXe 3ajad, COoAepKalux napamerpel. [lomydeHHble yMeHHUs
IIMPOKO HCIIONB3YIOTCS TPU HUCCIENOBAaHUM (DYHKIMI C TMOMOIIBIO MPOU3BOAHOM, MPHU PELICHUU
MPUKIAIHBIX 3a]1a4 U 33[a4 Ha HaX0XKJIeHUE HauOOJIbIINX U HAUMEHBIINX 3HAUeHUNH QyHKuuu. J[anHas
coJiep>KaTeNbHasl JIMHUS BKIIOYaeT B cels Takke (OpMUPOBAHME YMEHHMH BBINOIHATH PAacy€Thl IO
dopmynam, npeoOpa3oBaHus PalMOHATIBHBIX, HPPALIMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUH, a
TaK)K€ BBIPAXKEHHM, cojepXkalllux CTeneHu U Jjorapudmel. braromaps u3ydeHuro aiareOpanyeckoro
Mmarepuaiga MPOUCXOAMT JajibHEHIlee pa3BUTHE AJITOPUTMUYECKOTO U aOCTPAaKTHOIO MBbIIUICHUS
oOyyaromuxcs, GOpMUPYIOTCS HABBIKU €AYKTUBHBIX PacCyKICHUH, pabOThI C CAMBOJIBHBIMU (pOPMaMH,
IpeJICTaBJICHUS 3aKOHOMEPHOCTEN U 3aBUCHMOCTEN B BUJI€ PAaBEHCTB U HEPABEHCTB. AJredpa npeaiaraer
3¢ (eKTUBHBIE UHCTPYMEHTHI AJsl pEeIIeHHs MPAKTUYECKMX M €CTECTBEHHO-HAYUHBIX 3aJjay, HarJsiaHO
JEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK sI3bIKa HayKH.

CopnepxarenpbHO-MeToAnYecKast THHUS «DyHKIUHN U TpadUKN» TECHO MEePEIIeTaeTCs C IPyTuMHU
JUHUAMU Y4eOHOro Kypca, IOCKOJIBKY B KaKOM-TO CMBICJIE 3a7aéT IOCJIE€JOBATEIbHOCTh H3YUYCHMS
marepuana. V3ydeHue CTENEeHHOM, TIOKa3aTeNbHOH, JOrapupMHUUECKOH U TPUTOHOMETPHUECKHX
(GyHKIMH, UX CBOWCTB U rpa)MKOB, UCIOIB30BaHNE (DYHKIMHA JJIS PEICHHUS 33134 U3 IPYTHX y4eOHBIX
IIPEIMETOB M PEaIbHON JKU3HHM TECHO CBA3aHO KAK C MAaT€MaTHYECKMM aHAIU30M, TaK U C PELICHHEM
ypaBHeHH U HepaBeHCTB. [Ipu 3TOM GoJbiioe BHUMaHKE yenseTcs GOpMUPOBAHUIO YMEHUS BbIpaXXaTh
dopMynaMu 3aBUCHMOCTH MEXAY DPa3IUYHBIMUA BEIMYMHAMH, HCCIICAOBATH MOJIY4YECHHBIC (DYHKIHH,
CTPOUTH UX rpaduku. Marepuan 3Tol Co/iepKaTeIbHON JTUHUY HAIIeJICH Ha PA3BUTHE YMEHH U HaBBIKOB,
MO3BOJISIOIIMX BBIPAXXKaTh 3aBUCHUMOCTH MEXAYy BEITHYMHAMHM B PA3IMUHOM (hopMe: aHaIMTUYECKOH,
rpadudeckoil u ciaoBecHOW. Ero m3ydeHue crocoOCTBYET Pa3sBUTHIO aJTOPUTMHUYECKOT'O MBILIUICHUS,
CIOCOOHOCTH K 0000IICHHUIO M KOHKPETHU3AIUH, UCTIOJIb30BAaHUIO aHAJIOTHIA.

CopnepxarenpHas nuHMS «Hauama MareMaTH4eckoro aHajlin3a» IO3BOJSET CYLIECTBEHHO
pacUIMpUTh KPYT KaK MaTeMaTUYeCKUX, TaK U MPUKIaTHBIX 33]a4, JTOCTYITHBIX 00YYaroIUMCs, TaK KaK y
HUX TIOSBJIAETCS BO3MOXXHOCTh CTPOUTH I'paUKH CIIOKHBIX (PYHKIMH, ONpenensiTh X HauOOJbIINE U
HalMEHBIINE 3HAUCHUsI, BBIYUCIATH IUIOIAAN GUTyp U 0OBbEMBI Tell, HAXOAUTh CKOPOCTU M YCKOPEHUs
npoueccoB. JlaHHasg colepkaTelbHAas JIMHMSL OTKPBIBA€T HOBBIE BO3MOXXHOCTH ITOCTPOEHMS
MaTeMaTUYeCKUX MOJENel pealbHbIX CUTYyallUl, IMO3BOJSET HAXOIUTh HAWJIyylllee pEUIeHUE B
IPUKIAJHBIX, B TOM YHCJIE COLUAIbHO-DKOHOMHYECKHX, 3a7adax. 3HAKOMCTBO C OCHOBaMH
MaTeMaTHYECKOr0 aHallM3a CHOCOOCTBYET Ppa3BUTHUIO aOCTPAKTHOTO, (HOpManbHO-IOTHMYECKOTO |
KpEaTUBHOT'O MBIIIJICHUS, (JOPMUPOBAHUIO YMEHHMM PAcliO3HABATh MPOSABIICHUS 3aKOHOB MaT€MaTUKU B
HayKe, TeXHMKe U ucKyccTBe. OOyyarolyecs y3HaOT O BBLAAIOLIMXCS pe3yJIbTaTax, MOJyYeHHbIX B X0/
pa3BUTHSI MATEMaTHKH KaK HAyKH, U 00 X aBTOPax.

CopnepxaTenbHO-METOANYECKas JIMHUS «MHOXECTBa M JIOTHKa» BKIIOYAeT B CEOS IIEMEHTHI
TEOPUU MHOXKECTB M MATEMaTHMYECKOM JIOTMKH. TEeOpeTMKO-MHOXECTBCHHBIE IPEICTABIICHUS
NPOHU3BIBAIOT BECh KYpC IIKOJBHOW MaTeMaTHKH M IpeJylaraloT Hamboyiee YHUBEPCAIbHBIA A3BIK,
00BEIMHAIOINN BCE Pa3A€abl MATEMATUKU U €€ MIPUIIOKEHUH, OHU CBSI3bIBAIOT Pa3HbIE MaTEMaTHUECKHE
JUCIHUIUIMHBI U X NMPUIOKEHUS B eAnHoe 1enoe. [IoaToMy BakHO AaTh BO3MOKHOCTH 00ydaromeMycst
IIOHMMATh TEOPETHUKO-MHO)KECTBEHHBIN S3BIK COBPEMEHHOM MaTEeMaTHMKH M HCIIOJIb30BAaTh €ro s
BBIPQKEHUSI CBOMX MbICIEH. J[pyruM Ba’kHbIM IPU3HAKOM MaTeMAaTUKHM KaK HAayKH CJeIyeT IpU3HaTh
CBOMCTBEHHYIO €l CTpPOrocTh OOOCHOBAaHUI U CIlIeIOBaHUE OMpPENENEHHBIM IpaBUIaM IOCTPOEHUs
JI0Ka3aTeNbCTB. 3HAKOMCTBO C DJIEMEHTAMH MAaTeMaTHMYeCKOW JIOTMKH CIOCOOCTBYET pa3BUTHUIO
JIOTHYECKOTO MBIIUICHUsT OOYYalOIIMXCsl, TO3BOJSIET UM CTPOMTH CBOM pPacCyKICHUS Ha OCHOBE
JIOTUYECKHUX IPaBUJI, GOPMUPYET HABBIKM KPUTUUECKOT'O MBILIICHHUS.

B yueOHOM Kypce «AnreOpa M Hayaja MaTE€MaTUYECKOI'O aHalIM3a» NPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOT0 MOJETHPOBAHUS, KOTOpBIE MpPHU3BaHBI CHOCOOCTBOBATH (POPMUPOBAHMIO HABHIKOB
MOCTPOEHHUS MOJIeJIel pealibHbIX CUTYaIUH, HCCIIEJOBaHUS ATUX MOJIeIeH ¢ ITOMOIIBIO anmnapaTa ainreopsl
Y MaTeMaTHYECKOr0 aHallM3a, UHTEPIPETALMK MOIYYCHHBIX pe3ysbTaToB. Takue 3aaHus BIUIETEHBI B
KX/l U3 Pa3/iesioB MPOrpaMMBbl, TTOCKOJIBKY BECh MaTepHall yueOHOro Kypca IIUPOKO MCIONIb3yeTCs



JUISL pellleHus] TPUKIATHBIX 3adad. [Ipu pereHuu pealbHBIX MPAKTHYECKUX 3afad OoOydarouruecs
pa3BUBaIOT HAOJIOIATENBHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH, a0CTParupoBaThCs, UCIOJIb30BATh
aHaJIoTHI0, 0000IIaTh U KOHKPETHU3UPOBATH Mpobiemy. JlesTenbHOCTh 10 (POPMUPOBAHUIO HABBHIKOB
peleHNs PUKIAJHBIX 3a/1a4 OPraHU3yeTcs B MPOLecce U3YUYEHUs BceX TeM yueOHOro Kypca «Anrebpa
Y Hayaja MaTEMaTHYECKOI0 aHAJIN3ay.

Ha u3yuenue yueOHOro Kypca «Anredpa u Hayajga MaTeMaTHUYECKOTO aHallu3a» OTBOAUTCS 272
yaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11 kmacce — 136 yacoB (4 yaca B HEJIENIO).

COJAEP/KAHUE OBYUYEHMUA
10 KJIACC

Yucsa v BbIYUCTICHUSA

Panmonanbubie uncna. OOBIKHOBEHHbIE M JECATUYHBIC JAPOOH, TNPOLEHTHl, OECKOHEUHBIE
nepuoauueckue npobu. [lpumenenue npoOell U NPOUEHTOB Ui pPEUICHHs MPUKIAJHBIX 33434 U3
Pa3JIMYHBIX OTpaciiel 3HAaHUHN U peaTbHON KU3HHU.

JleiicTBuTenpHbIC yKcia. PaninonanbHble U HppallMoOHaAIbHBIE YHCIa. ApUPMETHUYECKUE OTepaliiu
C JICMCTBUTEIBHBIMU YWCIaMU. MOJyJib JIEHCTBUTENFHOTO YHCIa UM ero cBoncTBa. [IpubmmxénHbIe
BBIYMCIICHHUS], IPABUIIA OKPYTJICHUS, IPUKUKA U OLICHKA PE3YJIbTATA BBIYUCICHUI.

Crenenp c mensiM mnokazateneM. bunom Herotona. Mcnomnp3oBanue mnoaxopsmieil ¢opmbl 3anucu
JEHUCTBUTENBHBIX YUCEN JUISl pEIIeHUs] IPAKTUYECKUX 3a]1a4 U IIPEJICTaBICHUSI TaHHBIX.

Apudmerndeckuii KOpeHb HATYPAIBHOM CTETICHH U €T0 CBOMCTBA.

CreneHp ¢ palMOHAJIBHBIM IIOKa3aTeieM W €€ CBOICTBAa, CTENEHb C JACHCTBUTEIbHBIM
II0KAa3aTeJIeM.

Jlorapudm uucmna. CoiictBa gorapudma. JlecITHIHBIC U HATypaIbHbIC JIOTapU (MBI

CuHyC, KOCHHYC, TAaHI€HC, KOTAHI'€HC YHCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC H
apKTaHI€HC YMCJIOBOIO apryMeHTa.

YpaBHeHUsI H HEPaBEHCTBA

ToxzaecTBa U TOKIECTBEHHbIE TpeoOpa3oBaHusl. Y paBHEHUE, KOPEHb YpaBHEHUS. PaBHOCUITbHBIE
YpaBHEHUs U ypaBHEHUsA-cieACTBUS. HepaBeHCTBO, pellieHue HEpaBEHCTBA.

OcHOBHBIE METOJbl PEIICHUs LEIbIX U JpOOHO-pAalMOHAIBHBIX YPaBHEHUH U HEPaBEHCTB.
MHorouseHsl 0T OJJHON NepeMeHHOM. JleleHne MHOroujieHa Ha MHOrowIeH ¢ octatkoM. Teopema besy.
MHorousieHs! ¢ nenbiMu kodddunrentamu. Teopema Buera.

[TpeoOpazoBaHus YUCIOBBIX BBIPAXKEHUN, COJEPKAIINX CTETIEHU U KOPHU.

HppaunoHaneHble ypaBHeHHs. OCHOBHBIE METO/bI PEIICHHS UPPALMOHAIBHBIX YPaBHEHUI.

IToxazarenbHble ypaBHEHMs. OCHOBHBIE METO/IbI PEIIEHUS [10KA3aTENbHBIX YPABHEHUM.

[IpeoOpa3oBanue BEIpAKEHUHN, COACPIKAIINX JIOTAPU (MBI

Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE METO/IbI PELICHUS TOTapU(PMUUECKUX YpaBHEHHI.

OcHOBHBIE ~ TpuUroHoMmeTpuueckue  ¢opmynsl.  IIpeoOpazoBaHue  TPUTOHOMETPUUYECKHUX
BBIPAKECHUM. PellleHre TpuroHoOMEeTpU4eCKUX YPaBHEHUM.

Pemienne cucreM JMHEHHBIX ypaBHEHMH. Marpuia CHCTEMBbI JIMHEWMHBIX YpaBHEHHIA.
Onpenenurens MaTpuipl 2X2, €ro reOMETPUYECKUNA CMBICT M CBOWCTBA, BBIUMCIIEHHE €r0 3HAYCHMS,
IPUMEHEHHUE ONPENEIUTENS sl PEILICHUS CUCTEMbI TMHENHBIX ypaBHEHUH. Pelenure npukiiaHbIx 3a1a4
C TIOMONIBIO CUCTEMBI JIMHEUHBIX ypaBHEHUH. MccnenoBane MOCTPOCHHON MOJENH C MOMOIIBIO MATPHIL
Y OIIPENEIUTENEH.

[TocTpoeHne MaTeMaTH4YECKUX MOJENIEH peabHOW CUTyallud C IIOMOLIBI0 YpaBHEHUH U
HepaBeHCTB. [IpuMeHeHNe ypaBHEHUI M HEPABEHCTB K PEUICHHIO MAaTeMaTHYEeCKHUX 3a7ady M 3ajad U3
pa3IMuYHbIX 00acTel HAYKH U PeaTbHOM KU3HU.

DOyHKIUHA U rpaduku

@yHK1Ms, crocoOsl 3ananus GyHkunu. B3anmuo oOparublie pyHkiuu. Komnozunust QyHKumi.
['paduk pyHkunu. JaemMeHTapHbie mpeodpa3zoBaHus rpaduKoB GyHKIUI.

Ob6nacte ompeneneHuss W MHOXKecTBO 3HaueHUil ¢ynkuuu. Hymu ¢yskumu. IlpomexyTku
3HAKOMOCTOSAHCTBA. Y&THble W Heu€rHble QyHkuuu. Ilepuonmueckue @ynkuun. [IpomexyTku
MOHOTOHHOCTH (GYHKIIUH. MakcuMyMbl 1 MUHUMYMBI (pyHKIMK. Hanbombinee 1 HauMeHbllee 3HaYeHUS
(GYHKLIMN Ha TPOMEKYTKE.



JluneitHas, KBajgpaTU4HAs W JIPOOHO-THHEHHass (GYHKIMH. DJIEMEHTapHOE HCCIEIOBaHUE U
MOCTPOCHUE UX IPa(QHUKOB.

CrenenHas GyHKIMS C HATYPAIbHBIM U 1IEJIBIM TIOKa3arenieM. E€ cBoiicTBa u rpaduk. CBolicTBa 1
rpaduk KopHs N-0if cTeneHu Kak (yHKIIUKU 0OOpPaTHOM CTENEHHU C HaTypaIbHBbIM MTOKa3aTeleM.

[lokazarenpHas u norapudmuyeckas (QyHKIUM, MX CBOWCTBAa M Tpaduku. lcrmomp3oBaHue
rpadukoB QpyHKIMHA Ui pelIeHus] ypaBHEHUI.

TpuroHomerpuyeckasi OKpy>KHOCTb, ONpPEIEICHNE TPUTOHOMETPUYECKUX (YHKIMH YHCIOBOTO
apryMeHra.

OyHKIMOHAJIbHBIE 3aBUCHMOCTH B pEalbHBIX IMpoleccax M sBIeHUsX. ['paduku peambHBIX
3aBUCUMOCTEH.

Havana maTeMaTH4ecKkoro aHajimsa

ITocnenoBaTenLHOCTH, CHOCOOBI 3ajaHus MocjemoBaTeabHOCTEH. MeToa MareMaTUYeCKOM
WHIYKIMA. MOHOTOHHBIE M  OrpaHUYEHHbIC IOCIEAOBATENBbHOCTU. McTopus BO3HMKHOBEHHUS
MaTeMaTHYECKOT0 aHaIn3a KaK aHaan3a OECKOHEYHO MaJbIX.

Apudmernueckas U reoMeTpuueckas nporpeccud. beckoHeuHo yObIBaroliasi reoMeTpudecKas
nporpeccusi. Cymma OeckOHEYHO YyOBIBaroOIIeH reoMeTpuueckod mporpeccuu. JIMHEHHBIH W
AKCIOHEHIMAIBHBIA pocT. Yncno e. @opmyna ciaokHBIX NPOLEHTOB. Vcnoap30BaHnEe NPOTPECCUH JUTs
pelIeHUs peallbHbIX 3ajja4 IPUKIAIHOTO XapaKTepa.

HemnpepsiBHble (GyHKIMH U UX CBOWCTBA. TOUYkHM pa3pbiBa. ACUMITOTHI TpadUKOB (YHKITHMH.
CpoiicTBa (yHKUMH HENpPephIBHBIX Ha OTpe3ke. MeToJ HMHTEpBaJOB s pPELICHUS HEpPaBEHCTB.
[IpumeHeHne CBOWCTB HETIPEPBIBHBIX (DYHKIUN ISl pEIICHUS 3a/1a4.

[lepBast u BTOpas mpousBoanbie GyHKIHMH. OnpeaeneHrne, TeOMETPUIESCKIN 1 (PU3NUIECKUN CMBICIT
IPOM3BOIHON. YpaBHEHHE KacaTelbHOM K rpaduKy QyHKIUH.

[TpousBomHbIe 3y1eMeHTapHBIX (QyHKIU. [Ipon3BojHAs CyMMBI, NPOU3BENEHHS, YAaCTHOTO M
KOMIO3UIUHN (PYHKIIHH.

MHo:kecTBa M JIOTHKA

MHoXecTBO, olepaluud HajJ MHOXECTBaMM M uX cBoWcrBa. [uarpammbl Oitnepa—Benna.
[IpuMmeHeHne TeopeTUKO-MHOXKECTBEHHOI'O armapara JUlsl OMHMCaHUs PeaIbHbIX MPOILECCOB U SIBICHUH,
IIPU PEIICHUH 3a]a4d U3 JPYTUX yU4eOHBIX MPEIMETOB.

Omnpeznenenue, Teopema, CBOHCTBO MaTeMaTW4YecKOro OOBEKTa, CIEACTBHE, JI0Ka3aTelbCTBO,
PaBHOCHJIbHBIE YPaBHEHHUS.

11 KJIIACC

Yucia 1 BbIYUCICHUS

Hatypanbhble u nensie yncna. [lpumeHenne npru3HakoB JETUMOCTH LEJbIX Yucell, HauOOoIbIIni
obmwmit nemurens (nanee — HOJl) m Hammenbiee obmiee kparaoe (nanee — HOK), ocratkoB o Momyio,
anroputMa EBkiuaa Juis pelieHus 3a1a4 B LEJIbIX Yuciax.

Kommnekcusle uncna. Anredpandeckas U TpUroHOMeTpudeckas (HOpMbI 3alUCH KOMILJIEKCHOTO
grcia. ApuMEeTHIECKUE ONEpaii ¢ KOMIUIEKCHBIMU YrciaaMu. M300pakeHne KOMIICKCHBIX YHCEeT Ha
KoopAuHAaTHOW TuiockocTu. Popmyna MyaBpa. KopHu N-0ff creneHM M3 KOMIUIEKCHOTO YHCTA.
[TpuMeHeHne KOMIUIEKCHBIX YMCeNT IS pelieHus] U3NYeCKUX U TeOMETPUUYECKHUX 3a/1ad.

YpaBHeHUs1 M HEPaBEHCTBA

Cucrema M COBOKYINHOCTb YPaBHEHHMH M HepaBeHCTB. PaBHOCHUIIBHBIE CHUCTEMBI U CHUCTEMBbI-
CleACTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT1Oop KOpHEH TPUTOHOMETPHUYECKMX YpPaBHEHMH C IOMOIIBIO TPUTOHOMETPUYECKOM
OKpPYXHOCTH. Pelienne TpuroHoMeTpu4eckiux HEpaBeHCTB.

OcHOBHBIE METO/IbI PELICHHS MTOKA3aTeNbHBIX U JIOTapU(MUIECKUX HEPABEHCTB.

OcHOBHBIE METO/IBI PELIEHUS UPPALlMOHAIbHBIX HEPABEHCTB.

OcCHOBHBIE METO/bI pEIICHUS CUCTEM U COBOKYIHOCTEH palMOHaJIbHBIX, HMPPALUOHAIBHBIX,
MOKA3aTENIbHBIX U JIOrapu(pMUYECKIX YPaBHEHUN.

YpaBHEHMs1, HEpaBEHCTBA U CUCTEMBI C ITapaMETPaMHU.

[IpumeHeHue ypaBHEHUH, CUCTEM U HEPABEHCTB K PELIEHUI0 MaTEMaTHYECKHUX 3a/1a4 U 33734 U3
pa3IMuYHbIX o0acTel HAyKHU U peabHOM KU3HU, HHTEPIPETallUs MOTyYeHHBIX PEe3yJIbTaTOB.

DOyHKUUHN U rpaduku



I'papux xommosunmu QyHkiuil. ['eomerpuueckue o0pa3bl ypaBHEHHUH M HEPaBEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpuueckre GyHKIIUU, UX CBOMCTBA U TpadUKH.

I'paduueckre MeTo/1bl pelIeHus ypaBHEHH 1 HepaBeHCTB. I pauueckie MeTo bl peleH s 3a1a4y
C mapaMeTpaMu.

Hcnonps3zoBanue rpadukoB GYHKIUHM A UCCIEIOBaHMS MPOLECCOB U 3aBUCUMOCTEH, KOTOphIE
BO3HUKAIOT MPH PEIICHUHN 3aa4 U3 JIPYyTUX YUeOHBIX IPEIMETOB U PEaTbHOM KU3HU.
Hauyana maTeMaTH4eCKOro aHajm3a

[IpumeHeHne NPOM3BOAHONW K HCCIECAOBAHUIO (PYHKIMI Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxnenue HanOoIbIIEro 1 HAMMEHBIIETr0 3HAYeHUI HepephIBHON (DYHKIIUU Ha OTPE3KE.

ITpuMmeHeHne NPOU3BOAHOM /ISl HAXOKACHUS HAWITYYILEro pelIeH sl B IPUKIAIHBIX 3a1a4ax, s
oTpezieNIeHUs] CKOPOCTH U YCKOPEHHS Mpoliecca, 3aJaHHOro (hopMyIoi WK rpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TmepBooOpasHbiX. [lepBooOpa3Hble 3IEMEHTapHBIX
¢yukuuit. [IpaBuia Hax0XAEHUS IEPBOOOPA3HBIX.

Wurerpan. I'eoMeTpudeckuil CMBICI HMHTErpajia. BplumcieHue onpenesnéHHOro MHTerpaia Io
dbopmyne Hertotona-Jleitoaua.

[lpumenenne wWHTErpaja I HaXOXKIEHHS IUIOMIAfed Iockux ¢uryp U 00BEMOB
FEOMETPUUYECKUX TEN.

[Tpumepsl pemenuit  auddepeHMaIbHbIX ypaBHEHUNA. MareMaTH4ecKoe MOACITUPOBaHUE
peaybHBIX MPOIIECCOB ¢ MOMOIIBIO AU PepeHInaNbHBIX YPaBHEHUH.

INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA «AJI'EBPA H
HAYAJIA MATEMATHYECKOI'O AHAJIU3A» (YIJYBJEHHBIA YPOBEHB) HA YPOBHE
CPEJHEI'O OBLHIET'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATHI

1) rpaxIaHCKOro BOCIIMTAHUSA:

c(OPMUPOBAHHOCTh TPAKIAHCKON MO3UIIMN OOYyYarolIerocs Kak akTUBHOTO M OTBETCTBEHHOI'O UJieHa
pOCCHIICKOTO 00IIeCTBa, MPEACTaBICHUE O MAaTEeMAaTUYECKUX OCHOBaX (PYHKIIMOHMPOBAHUS PA3TMUHBIX
CTPYKTYp, SIBICHHUH, MpOLenyp TIpa)kJaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEHUue
B3aMMOJICHCTBOBATH C COIUANBHBIMU HHCTUTYTaMH B COOTBETCTBUU C UX QYHKIUSAMU U HA3HAUCHUEM;
2) IaTPHOTHYECKOIr0 BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh POCCUNCKOM Ipa’KAaHCKOW MACHTUYHOCTH, YBAXKEHHS K MIPOLUIOMY U HACTOSILEMY
POCCHIICKOII MaTE€MaTUKH, LEHHOCTHOE OTHOIICHHE K JOCTHKEHUSIM POCCUUCKUX MaTeMaTUKOB H
POCCUICKON MaTeMaTU4eCKOW IIKOJbl, HCIOJIb30BaHUE JTHUX JOCTHKEHHMH B JpyruX HaykKax,
TEXHOJIOTHUSX, Chepax IKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME JTyXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoa, CPOPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS,
TUYECKOTO TIOBEJCHMS, CBA3aHHOIO C IPAKTUYECKUM MPUMEHEHMEM JIOCTM)KEHUW HayKu U
JEeSITeNbHOCTBIO YYEHOT0, 0CO3HAHUE JINYHOTO BKJIAJa B IOCTPOEHUE YCTOWYUBOTO OyAyIIEro;

4) 3cTeTHYEeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOLIEHUE K MHUPY, BKIIOYas 3CTETUKY MaTEMaTUYECKUX 3aKOHOMEpPHOCTEN, O0OBEKTOB,
3aJa4, peleHul, pacCykKIeHU, BOCOPUMMUYMBOCTh K MaTeMaTHUYECKUM acHeKTaM pPa3JIMYHbIX BUJOB
HCKYCCTBA;

5) pusuveckoro BocnuTAHMUSA:

cOpPMUPOBAHHOCTh YMEHHSI MPUMEHATh MaTeMaTHYecKWe 3HAaHUS B HHTEpecax 3J0pOBOTO H
Oe3omacHOro oOpasza >KM3HHU, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3[0POBBIO (3I0pOBOE MUTAHUE,
cOamaHCHPOBAHHBIA PEXKUM 3aHATHA W OTIbIXA, perylsapHas (u3uveckas aKTUBHOCTH), (DU3HUECKOE
COBEPUICHCTBOBAHUE MIPH 3aHATHUIX CIOPTUBHO-03/I0POBUTENBHOM 1€ TEIbHOCTHIO;

6) TPYA0BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYIdYy, OCO3HAaHHE IEHHOCTH TPYIOMIOOMUsS, HMHTEpPEeC K pasMdHbIM cepam
po(hecCUOHATILHOM 1€ TEIbHOCTH, CBSI3aHHBIM C MATEMAaTUKON U €€ PUIIOKEHUSIMHI, YMEHUE COBEPIIATh
OCO3HaHHBIM BbBIOOp Oynymiel mnpodeccun U peanu3oBbBIBATH COOCTBEHHBIE >KW3HEHHbBIC IUIAHBI,
TOTOBHOCTh M CHOCOOHOCTh K MAaTeMaTHYeCKOMY OOpa3oBaHHMIO U caMOOOPa30BaHUIO HA MPOTSHKEHUH



BCEU JKM3HU, TOTOBHOCTh K AKTUBHOMY YYaCTHUIO B PEHICHUH MPAKTUUYECKUX 3a/lad MaTeMaTUYeCKOU
HaIpaBJICHHOCTH;

7) 3K0JOTUYeCKOT0 BOCIIMTAHMS:

c(OPMUPOBAHHOCTh HKOJIOTMUECKON KyJNbTYypbl, MOHUMAaHHE BIUSHHUS COLMATHLHO-?KOHOMUYECKHX
MPOILIECCOB HAa COCTOSIHUE MPUPOJAHOW U COIMAIBHOM Cpelbl, OCO3HAHHUE TIJI00ATBHOTO XapaKTepa
AKOJIOTUYECKHUX MPOOJIeM, OpUEHTAIUS Ha TPUMEHEHNE MaTeMaTHUYECKUX 3HAHHM IS PEIIeHUs 3a7a4 B
00JacTu OKpYXaroliel cpelibl, MIaHHPOBAHUE MOCTYIKOB U OLIEHKH UX BO3MOJKHBIX MOCIEACTBUN IS
OKpY>Karollen Cpebl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKU U
0OIIECTBEHHOH MPAKTUKU, TOHUMAHUE MATEMAaTUYECKON HAYKH KaK Cephl YeITOBEUECKON IeATEIBHOCTH,
ATAmoB €€ Pa3BUTHUSI M 3HAYUMOCTH I Pa3BUTHS ITUBWIM3AINH, OBJIAJICHUE S3HIKOM MAaT€MATHUKH H
MaTeMaTHYECKON KyJIbTypOl Kak CPeJCTBOM MO3HAHMSI MUPA, TOTOBHOCTh OCYIIECTBIISATH MPOEKTHYIO U
HCCIEeI0BATENBCKYIO IEATEIbHOCTh MHIMBUAYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

ITo3naBaTebHbIE YHMBepcaJIbHbIe YUeOHbIe el CTBUS

ba3zoBrble Jloru4eckue AeiicTBus:

BBISIBIISITh M XapaKTepPU30BaTh CYIIECTBEHHbIE IPU3HAKM MAaTEMAaTHYECKUX OOBEKTOB, MOHATHUM,
OTHOIIECHUHA MEXTy IIOHATHIMH, (POPMYITHPOBATH OTPEICIICHUS TIOHATHH, YCTaHABIMBATh CYIECTBEHHBIN
IPU3HAK KIacCU(UKAUHN, OCHOBaHMS JUIsl 000OIEHUS U CPAaBHEHUS!, KpUTEPUH ITPOBOIMMOI0 aHAJIN3A;
BOCIIPUHUMATh, (POPMYJIMPOBATh U NMPEOOpPa30OBBIBATh CYXKJIEHUs: YTBEPAUTENbHbIE U OTpULATEIbHbIE,
€IMHUYHBIE, YaCTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITH MAaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U TNPOTUBOpeuYuss B (akTax, JaHHBIX,
HaOMIOIEHUSAX M YTBEPXKACHUSX, TMpeanaraTb KPUTEPUM s BBISBIECHUS 3aKOHOMEpHOCTEH U
IIPOTUBOPEYUN;

JIeNIaTh BBIBOJIBI C UCIIOJIB30BAaHUEM 3aKOHOB JIOTUKH, J€TyKTUBHBIX U MHAYKTUBHBIX YMO3aKIIIOUEHUH,
YMO3aKJIFOUE€HUH 110 aHAJIOTUH;

IIPOBOAMTH CaMOCTOSITENIBHO JIOKA3aTeNbCTBA MATEMaTHYECKUX YTBEPXKACHUH (IpsMblE MU OT
IPOTUBHOI0), BBICTpaMBaTh apryMEHTAIMIO, NPUBOAUTH NMPUMEPHI U KOHTPHPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE CYKJIEHUS U BBIBOJIbI;

BBIOMpATH CIIOCO0 pemieHus y4eOHO! 3a1auu (CpaBHUBATh HECKOJIBKO BAPHAHTOB pEIIEHUs, BHIOUPAThH
HauboJee NOAXOIAMIMNM ¢ YYETOM CaMOCTOSITENIbHO BbIIEJIEHHBIX KPUTEPUEB).

Ba3oBrble ucciaenoBareLCKue JeHCTBUA:

UCIOJIb30BAaTh BOMNPOCHI KaK MCCIIEOBATENbCKUNH MHCTPYMEHT IMO3HaHMSA, (OPMYIMPOBATH BOMPOCHI,
buKcHpyoIre MPOTUBOpEYHE, TPOOIEeMy, YCTaHABIMBATh HCKOMOE M JaHHOE, ()OPMHUPOBATH THIIOTEY,
apryMEeHTHPOBATh CBOIO MTO3ULIUIO, MHEHHUE;

IPOBOAMUTH CAMOCTOATEIBHO CIJIAHUPOBAHHBIM 3KCIIEPUMEHT, MCCIENOBAHUE IO YCTAHOBIICHUIO
OCOOCHHOCTEM MaTeMaTUYeCKOro OOBEKTa, SIBICHMSI, IPOLECCA, BBISBICHUIO 3aBUCHMOCTEH MEXKITY
00BbEKTaMU, SIBIICHUSIMH, IPOLIECCAMU;

CaMOCTOSITENILHO (POPMYJIMPOBATH OOOOIIEHHUS U BBIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOIO HAOMIOACHNU,
MCCIIEJIOBAHMUSI, OLICHUBATh JOCTOBEPHOCTh MOJIYUYEHHBIX PE3yJIbTaTOB, BBIBOJOB U 0000IIEHUII;
IIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHUE MPOLIECCA, @ TAKXKE BbIJABUTaTh MPEANONIOKEHHS O €T0 Pa3BUTUU
B HOBBIX YCJIOBHMSIX.

Paborta ¢ nnopmanmeii:

BBISBJIATH AeUINTHI MHPOPMAIMK, JTaHHBIX, HEOOXOJMMBIX U1 OTBETa Ha BOMPOC M JUISl PELICHHS
3a/1a4H;

BBIOMpaTh MH(OPMAIMIO W3 MCTOUYHUKOB PA3JIMYHBIX THUIIOB, aHAJIU3UPOBATh, CHCTEMATU3UPOBATH U
MHTEPIPETUPOBATH HHPOPMAIUIO PA3IMYHBIX BUIOB U (POPM NpEeACTaBICHUS;

CTPYKTYpPUPOBATh HH(OPMALIHIO, IPEICTABIIATH €€ B pa3IuYHbIX (OPMaX, WIUTFOCTPUPOBATH IPahUUECKH;
OLIEHUBATh HAAEKHOCTh HH(OPMAIIMH IO CAMOCTOSATENEHO C(OPMYITMPOBAHHBIM KPUTEPHSIM.

KomMMyHnKaTHBHbIE YHUBEpPCAJIbHbIE yYeOHbIe JeiCTBUSA
Oo0wmenne:



BOCIIPUHUMATh U (OPMYJIHPOBATH CYXJIEHHUS B COOTBETCTBHH C YCIOBUSMH U LIETISAMH OOIIEHUS, SCHO,
TOYHO, I'PaMOTHO BBIPa)kaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U NMCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS
10 XOAy pelIEeHUs 3a/1a4i, KOMMEHTHPOBATh OJYyUYEHHBII pe3yIbTar;

B X0JIe 00CYy>KJIeHHs 3a/1aBaTh BOIIPOCHI 10 CYILECTBY 00CYyKIaeMOM TeMBI, TPOOIEMBI, pelraeMoi 3a/1auu,
BBICKAa3bIBaTh WJICU, HALIEJICHHBIC HA MOUCK PEIIEHHUS, COIOCTABIISATh CBOM CYXICHUS C CYKICHHUSIMU
JIpYyTUX YYaCTHHKOB JAuajora, oOHapy>KMBaTh pa3jiiMuMe U CXOJACTBO MO3MUIUI, B KOPPEKTHOU (opme
(dbopMyIMpOBaThH pa3HOTrIACUs, CBOM BO3PAKEHUS;

IPEJCTABIIATh PE3YJIbTaThl PELICHUS 3a/1a4l, SKCIEPUMEHTA, UCCIIEN0BaHuUs, IPOEKTA, CAMOCTOSITEILHO
BbIOMpaTh (pOopMaT BBICTYIUJICHHS C YUETOM 3a/1a4 MPE3EHTAUU U 0COOEHHOCTEN ay TUTOPUH.

PeryisiTuBHbIe YyHHBepcaJbHble Y4eOHbIe TelicTBUSA

Camoopranu3anusi:

COCTABJIATh IUIAH, ITOPUTM pELICHUs 33JadyM, BBIOMpPATh CIOCOO pPELIeHUs C y4ETOM HMEIOLIUXCsS
pecypcoB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHUPOBATh BapUAHTHI PEIICHUH ¢
y4€TOM HOBOM MH(OpMaIuu.

CaMOKOHTPOJIb, IMOIIHOHAJILHBII HHTELICKT:

BJaJIeTh HABBIKAMU TI03HABATENILHOM pe(IEeKCMM KaK OCO3HAaHUS COBEpIIAeMbIX JACHCTBUH U
MBICJIUTENIBHBIX MPOIECCOB, MX pE3yJIbTaTOB, BIAIETh CIOCOOAMH CaMOIIPOBEPKH, CaMOKOHTPOJIS
npoliecca U pe3yibTaTa peleH!s] MaTeMaTHYeCKOM 3a/1auu;

NpeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTH NPH PELICHUM 3aJaud, BHOCUTh KOPPEKTUBHI B
JIeITEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, MAHHBIX, HANHJCHHBIX OIIMOOK, BBISBICHHBIX
TPYAHOCTEM;

OLIEHUBaTh COOTBETCTBHE pe3yJjbTaTa L€ U YCIOBUSAM, OOBACHATh HPUUYMHBI JOCTHIKEHUS WIH
HEJIOCTUIKEHUS PE3yJIbTaTOB JACATEIbHOCTH, HAXOAUTh OIIUOKY, AaBaTh OIICHKY IPHOOPETEHHOMY OTIBITY .
CoBMecTHasi 1eSITeJIbHOCTD:

NOHMMAaTh M HUCMOJb30BATh MPEUMYIIECTBA KOMAHAHOM M HMHIAMBHUIYalIbHOH pabOTHl MpU pEIICHUU
y4eOHBIX 3ajla4, IPUHUMATh 11eJTb COBMECTHON JEeSITEIbHOCTH, MJIAHUPOBATH OPraHU3ALUI0 COBMECTHOU
paboThl, pachpeneisTb BHAbI pabOT, IOroBapUBaThCs, O00CYXKJaTh MpOIECC W pe3yibTaT padoThl,
0000111aTh MHEHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYMIOBBIX (GopMmax paboTsl (00cykaeHHs, OOMEH MHEHUH, «MO3TOBBIE IITYPMBD» U
WHBIE), BBITIOJHITH CBOIO YacTh PaOOTBI W KOOPAMHHPOBATH CBOM JEHCTBHS C IPYTMMH YICHAMH
KOMaH/Ibl, OLIEHUBATh Ka4eCTBO CBOET'O BKJIAJa B OOLIUI MPOAYKT MO KPUTEPUSAM, CHOPMYIUPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICHCTBUS.

INPEJMETHBIE PE3YJIBTATbBI

K xonmy oOyuenus B 10 kjacce 00yJarOmuiics MOMYIHT CICAYIOMINE MPEAMETHBIC PE3YIbTaThl
[0 OTAETBHBIM TeMaM paboueil mporpammbl yueOHOro Kypca «Ajredpa m Hadajga MaTeMaTHYeCKOTro
aHAIIA3ay:
Yucia v BbIYUCTICHUSA:
CBOOOJHO ONEpUpOBaTh MOHATHSAMH: pPAllMOHAIBHOE 4YHUCIIO, OECKOHEUYHas Iepuoaudeckas Jpoob,
MPOLEHTHI, UPPALMOHAIBHOE YHCIIO, MHOXKECTBA PALMOHAIBHBIX U JEHCTBUTEIBHBIX YHCEN, MOIYJb
JIEHCTBUTEIILHOTO YHCIIA;
MPUMEHSATH APOOHW W TPOIEHTHI ISl PEIICHHs MPUKIAAHBIX 33/a4 U3 PAa3IMYHBIX OTpacieil 3HAaHUH U
peanbHOU KU3HU;
NPUMEHSTh MPUOTMKEHHBIC BBIYHCICHUS, MpaBUia OKPYIJICHHS, MPHUKUAKY W OILEHKY pe3yJbTaTa
BBIYHMCJICHHI;
CBOOO/IHO OIEPUPOBAThH MOHATUEM: CTETICHb C IIEJIBIM MOKa3aTeleM, HCII0Ib30BaTh MOAXOAAILYI0 GopMy
3aIlMCH ICUCTBUTEIIBHBIX YUCEN UIsl PELICHUS MPAKTUYECKUX 3aa4 U IIPEACTABICHHS JaHHBIX;
CBOOOJTHO OTEPUPOBAThH MOHATHEM: apU(PMETHIECKUN KOPEHb HATypaJIbHON CTENEHU;
CBOOO/IHO ONEPUPOBATH MOHATUEM: CTETIEHb C PALIMOHAIBHBIM ITOKA3aTeIIeM;
CBOOOIHO OIEPUPOBATH MOHATUSMU: JOrapru(m duciia, TeCITUIHBIE U HATypaIbHBIE IOTapU(PMBI,
CBOOOJTHO OTIEPUPOBATH OHATUSIMU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC YMCIIOBOTO apTryMEHTa;
ONEPUPOBATH MOHATUSIMU: APKCUHYC, APKKOCUHYC U apKTAaHI'€HC YHCIOBOTO apryMEHTA.
YpaBHeHUS M HEPABEHCTBA:



CBOOO/THO ONIEPUPOBATH MOHATHIAMU: TOXKIECTBO, YPaBHEHUE, HEPABEHCTBO, PABHOCUIIbHBIE YPaBHEHHUS U
YpaBHEHUSI-CIIE/ICTBUS, PABHOCUJIbHbIE HEPABEHCTBA;

IOPUMEHATh PA3JIMYHbIE METOJbl PELICHUS PAUOHANIBHBIX M JPOOHO-pAllMOHAIBHBIX YpPaBHEHU,
IIPUMEHATHh METOJI MHTEPBAJIOB [UIsl PEIICHUS] HEPABEHCTB;

CBOOOJTHO ONEpUPOBATh MOHATHUSMH: MHOTOWICH OT OJHOW IEpPEeMEHHOW, MHOTOWIEH C IENbIMU
K03 duIIMeHTaMH, KOPHU MHOTOWJIEHA, IPUMEHATh JIeJIeHHEe MHOIOYWIEHa Ha MHOTOUJIEH C OCTAaTKOM,
Teopemy besy u Teopemy Buera quis pemenus 3anauy;

CBOOO/THO OIIEPUPOBATH MOHATHAMU: CUCTEMa JTMHEWHBIX YPAaBHEHUH, MaTPULIA, OTPEACTUTEIb MATPHUIIBI
2 X 2 M ero reOMEeTpUYECKUIN CMBICT, UCIIOJIb30BaTh CBOMCTBA ONPEACIUTENS 2 X 2 JIJIsi BBIYUCICHUS €r0
3HAUEHU, IPUMEHATH ONPEIECIUTENN JJIs PEIICHUs CUCTEMBl JIMHEHHBIX ypaBHEHUMH, MOJIEINPOBATH
pealibHbIE CUTYALIUU C TIOMOIIBIO CUCTEMBI JIMHEMHBIX YPABHEHMM, NCCIIE0BATh IOCTPOEHHBIE MOJENN C
MOMOIUIbIO MaTPUI U OIIPEIEIUTENEH, UHTEPIPETUPOBATH MOIYUYEHHBINH PE3YJIIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUI C KOPHSAMHU JUIsl IPeoOpa30BaHus BbIPAKEHHUIA;

BBIMOJIHATE [PEOOpPa30BaHUsl YHCIOBBIX BBIPAXKECHUH, COJACPXKALIMX CTEMEHU C palMOHAIBHBIM
IIOKa3aresieM;

UCIIOJIb30BaTh CBOMCTBA JI0rapu(MOB Ui IpeoOpa3oBaHus Jorapu(pMUIECKUX BbIpAXKEHUI;

CBOOOJHO OINEpHpOBaTh MOHATUSAMH: HPPALMOHAIBHBIE, TIOKa3aTeNlbHbIE U JIorapudmuyeckue
YpaBHEHHUSI, HAXOUTh UX PELIEHUS C IOMOILBIO PABHOCUIILHBIX IEPEXOI0B WJIM OCYLIECTBIISAS IPOBEPKY
KOpHE;

OPUMEHATh OCHOBHBIE TPUTOHOMETpHYECKHE (OpMYJbl il MPeoOpa3oBaHUs TPUTOHOMETPHUECKHX
BBIPAKECHMI;

CBOOOJHO ONEpPUPOBATh IOHATHEM: TPUTOHOMETPHUYECKOE YypaBHEHHUE, INPUMEHATh HE0O0XOIUMbIE
(bopMyIIbI I pelIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPAaBHEHUH;

MOJICTUPOBATh peallbHbIe CHUTYyallMd Ha s3bIKE aireOpbl, COCTABJIATh BBIPAKCHUSA, YpPABHEHHS,
HEPaBEHCTBA I10 YCIIOBHUIO 3aJ1a4M, MCCIIEOBATh ITOCTPOECHHBIE MOJEIN C HCIIOJIB30BAHHMEM allapara
anreophl.

DYyHKIUUHA U TPAaPUKH:

CBOOOJHO OmNepUpoBaTh MOHATHAMM: (YHKIUS, CHOCOObI 3aJaHusl (PYHKIMH, B3aMMHO OOpaTHbIE
GyHKIMK, KOMIO3UIMS (QyHKIMH, Tpapuk (QYHKUIUHU, BBIIOIHATH 3JIEMEHTapHbIE IpeoOpa3oBaHuUs
rpauKoB QyHKIUH;

CBOOO/JHO OIEpPUPOBATh MOHATUSAMU: O0JIACTH ONpEAENeHUS U MHOXKECTBO 3HAUCHUW (YHKIUU, HYIH
(YHKLNHU, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,;

CBOOOJHO OIEPUPOBATH TOHATHAMM: YETHBIE M HEYETHBIE (YHKUMH, MEPHOAMYECKHE (YHKIIHH,
IPOMEXYTKM MOHOTOHHOCTH (YHKIIMHM, MaKCUMyMbl W MHUHHUMYMbl (YHKIMM, HauOoJblIee WU
HalMeHbllIee 3HaueHNe (QYHKIMHU Ha IIPOMEXKYTKE;

CBOOOJHO OINEpPHpPOBATh MOHATUSAMH: CTENEeHHas (YHKIHS C HATypalbHbIM U IENbIM IOKa3aTeseM,
rpaduK cTeneHHON (YHKIMU C HaTypaJIbHBIM M IIEJIBIM ITOKa3aTeseM, rpaduk KOpHsS N-0i CTENEHH Kak
(GyHKLIMN OOpaTHOM CTENEHU C HATypaJIbHbIM IIOKA3aTeIeM;

ONEepUpOBaTh MOHATUSAMH: JIMHEHHAsA, KBaJgpaTH4HAs U JpoOHO-TMHEWHas (YHKUHUH, BBINOJIHATH
DIIEMEHTAPHOE HUCCIICAOBAHKE U TIOCTPOCHUE UX TPa(HKOB;

CBOOOJHO ONEpUpPOBaTh MOHATHAMM: IOKa3zaTelbHas M Jorapudmuyeckas (QyHKIUH, UX CBOMCTBA U
rpaduKu, UCIIOIB30BaTh UX IpadUKy JUIsl peLICHHs] ypaBHEHHI;

CBOOOJHO  ONEpUPOBATh  TMOHATHSAMHU:  TPUTOHOMETPUYECKAas  OKPYXKHOCTb,  ONpEICICHHE
TPUTOHOMETPUUECKUX (PYHKIIHI YHUCIOBOIO apryMEeHTa;

UCIOJIb30BaTh rpaduku PyHKIUHI A1 HCCcle10BaHUsI TPOLIECCOB M 3aBUCUMOCTEN MPH PELISeHNH 3a/1a4 U3
JIpyTuX Yy4YeOHBIX TPEJAMETOB U pealbHOW KHM3HHU, BBIpaXaTb (OpMyJaMHU 3aBUCUMOCTH MEXTY
BEJIMYUHAMU;

Havana maTeMaTH4eCKOIo aHaJIM3a:

CBOOOJHO OIEPUPOBATH MOHATHAMHU: apupMeTHyeckas U TeoMeTpudeckas mporpeccus, OECKOHEYHO
yObIBarolIasi FreOMETpUYEcKas Porpeccusi, TMHENHBIA U SKCIIOHEHIIMAIBHBIN POCT, hopMyna CIOKHBIX
IIPOLIEHTOB, UMETh IIPEJCTABIIEHUE O KOHCTAHTE;

MCII0JIb30BaTh IPOIPECCUU ISl PELIEHUSI pealIbHBIX 3a]a4 IPUKIAJHOTO XapaKTepa;

CBOOO/IHO OINEPUPOBATh MOHSTUSMHU: IOCIEIOBATEIbHOCTb, CIIOCOOBI 3aJaHUsl MOCIEI0BATEIbHOCTEH,
MOHOTOHHBIE U OTPAHUYEHHBIE TI0CIIEI0BATEIIBHOCTH, IOHUMATh OCHOBBI 3aPOKACHHUS MATEMaTH4YECKOIO
aHaJM3a KaK aHanu3a OECKOHEYHO MaJlbIX;



CBOOOJHO ONEpUpPOBaTh MOHATHSIMHU: HENpPEpbIBHbIE (DYHKIMH, TOUKM pa3pbiBa rpaduka (QyHKIHH,
ACHMIITOTHI TpaduKa QyHKIUY;

CBOOOJHO ONEpUPOBaTh IMOHATHEM: (YHKIUS, HENpepblBHAas Ha OTpe3Ke, IMPHUMEHATh CBOWCTBA
HENpepbIBHBIX (YHKIMH /IS pelIeHus 3a/1a4;

CBOOOJTHO OTIEPHPOBATH MOHATUSMU: TIEpBasi U BTOpasi MPOU3BOJHBIE (PYHKIINH, KacaTelbHas K rpaduky
byHKINH;

BBIYUCIIATh TPOU3BOJHBIE CYMMBI, MPOU3BEJICHHs], YaCTHOI'O M KOMIIO3UMIMM JBYX (YHKLHH, 3HATb
IPOM3BOJIHBIC JIEMEHTAPHBIX (PYHKIIUH;

HCIIOJIb30BaTh T€OMETPUUYECKUI 1 (PU3NUECKHUI CMBICI TPOM3BOHOM JUIsl pEeIlIEHUs 3aau.

MuoxecTBa U JIOTHKA:

CBOOO/THO ONIEPUPOBATH MOHATHSIMH: MHOXECTBO, OTIEpAllMK HaJl MHOKECTBAMH,

HCITOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN armnapar JJIs ONMCAHUsl PEAJIbHBIX POLIECCOB U SIBJICHUH, IPU
pELIeHUH 3aj]ay U3 JIPYTUX Y4eOHbIX IPEIMETOB;

CBOOOJHO OINEpPUPOBATH TOHATHSMM: OIPE/CICHUE, TEOopeMa, YypaBHEHHE-CIEACTBHE, CBOHCTBO
MaTeMaTUYeCKOro 00beKTa, J0Ka3aTelIbCTBO, PABHOCUIIbHBIEC YPAaBHEHHUS 1 HEPABEHCTBA.

K koHmy oOyuenust B 11 kiaacce oOydaromuiicss MOJy4UT CIAEAYIOIIME NPEAMETHBIE Pe3yJbTaThl IO
OTIENbHBIM TeMaM paboueil mporpammbl yd4eOHOro Kypca «Anredpa M Hadala MaTeMaTHYecKOro
aHanu3ay:

Yucia ¥ BbIYUCICHHUA:

CBOOOJHO ONEpPHPOBATH MOHATHAMM: HATYPaJbHOE M LIEJI0€ YUCIIO0, MHOXKECTBA HATYPaIbHBIX M LIEJBIX
yKCcell, UCIIONIb30BaTh Ipu3Haku aenumocty nenslx uyucen, HOJ m HOK HaTypanbHbIX uncen yis
pelIeHns 3a1a4, IPUMEHATh anroput™ EBkinuaa;

CBOOOJHO OMEpPUPOBATh MOHATHEM OCTAaTKa MO MOYJIIO, 3alMChIBaTh HaTypallbHbIE YHCIa B PA3IMYHbIX
IIO3ULIMOHHBIX CUCTEMAaxX CUUCIICHUS,

CBOOOJHO OMNEpPUpPOBATh MOHATUSMHU: KOMILJIEKCHOE YHMCIO M MHOXECTBO KOMIUIEKCHBIX YHCEN,
NPEICTaBIATh KOMIUIEKCHBIE YKCa B alreOpanyeckoil M TPUTOHOMETpUYECKOH (opme, BHITOIHATH
apudMeTHYeCKe ONepanuy ¢ HUIMU B U300pakaTh Ha KOOPIUHATHOM TIIOCKOCTH.

YpaBHeHUsS M HEPABEHCTBA:

CBOOOJHO OMNEpHpOBaTh MOHATUSAMHU: MPPALMOHAIBHBIE, TIOKa3aTelbHbIE U JIorapudmuyeckue
HEPaBEHCTBA, HAXOAUTh UX PELICHUS C IOMOILBI PABHOCWIBHBIX IIEPEXO/0B;

OCYIIECTBIISATH OTOOP KOpHEH MpHU PEeLIEHUU TPUTOHOMETPHUUECKOTIO YPAaBHEHUS;

CBOOOJHO ONEpUPOBaTh IOHATHEM TPUTOHOMETPHUECKOE HEPABEHCTBO, IMPHUMEHATh HE0O0XOAUMbIE
(bopMyIIBI U pelIeHHsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOO/IHO ONEPUPOBATh MOHATUSAMU: CUCTEMAa U COBOKYITHOCTh YPaBHEHU U HEPABEHCTB, PABHOCHUJIbHBIE
CUCTEMBl M CHUCTEMBI-CICACTBHs, HAaXOAWTh PEIICHUS CUCTEMBl M COBOKYIHOCTEM pPalMOHAIBHBIX,
UppalMoOHABHBIX, TOKAa3aTeNbHbIX U JJOTapu(MUUECKUX YPAaBHEHUI U HEPABEHCTB;

pemaTh palMoHaNbHbIE, HPPAlHOHATIBHBIC, TIOKA3aTeNIbHBIC, JTOTapU(PMUUECKHE U TPUTOHOMETPHUYECKHE
YPaBHEHHUsI U HEPABEHCTBA, COJEPIKAIINE MOAYJIM U IaPAMETPBI;

OPUMEHATHh Trpaduyeckue MeTOAbl sl peIleHUs YpPaBHEHUH M HEpPaBeHCTB, a TakXke 3a1ad ¢
rapamMeTpamu;

MOJIETUPOBaTh pealbHble CHUTyallUM Ha fA3bIKE€ aIreOpbl, COCTABJIATh BBIPAXKEHUS, YpPaBHEHMS,
HEPaBEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 3a/1a4U, UCCIIEI0BATh IOCTPOCHHBIE MOJEIIH C UCIIOJIb30BaHUEM
anmapara anreOpbl, HHTEPIPETHPOBATh NOTYUYCHHBIH Pe3yibTar.

DYyHKIUUHU U TPAaPUKH:

CTPOUTh TpapUKH KOMIO3MIMU (YHKUIUH C MOMOIIBIO 3JIEMEHTAPHOTO HCCIIEAOBAaHUS M CBOMCTB
KOMITO3UITUH JIBYX (PYHKIIUH;

CTPOUTH Fr€OMETpUUECKHEe 00pa3bl ypaBHEHHUI U HEPABEHCTB Ha KOOPAMHATHOMN IJIOCKOCTH;

CBOOOHO OIEPUPOBATH MOHATHAMHU: T'paUKU TPUTOHOMETPUUECKUX (QYHKLUN;

NPUMEHATH QYHKIMH I MOJCTUPOBAHMS U UCCIIEIOBAHUS PEANBHBIX MPOLIECCOB.

Hayana maTeMaTH4ecKkoro aHajmsa:

UCIIOJIb30BATh MPOU3BOIHYIO JJISl MCCIIEJOBAaHUS (PYHKLIUU HA MOHOTOHHOCTb U SKCTPEMYMBI;

HaXOJIUTh HauOoJIblIIee U HAaUMEHbIIee 3HaUYCHHUS (DYHKIIUN HEMTPEPHIBHOW Ha OTPE3KeE;

WCIIOJIB30BaTh MPOU3BOJHYIO Ul HAXO0XKICHMS HAWJIy4dllero pelieHus B NPHUKIAIHBIX, B TOM 4YHCIIE
COLIMATIbHO-3KOHOMMYECKUX, 3a/la4ax, I ONPEICIICHUs CKOPOCTH M YCKOPEHMS MpOoLEecca, 3aJaHHOTO
dbopmynoit unm rpadukom;



CBOOOJHO  OMEpHpOBaTh MOHATUSAMHU: TIepBOOOpa3Hasi, ONpEAETEHHBIM HHTErpaj, HaXOJUTb
nepBOOOpa3HbIC IIEMEHTAPHBIX (YHKIWH M BRIYUCIATH HHTErpai 1o Gopmyne Herorona-JleiiOnuma;
HaXOJUTh MJIOLIAU IIIOCKUX (UTyp U 00BEMBI TEN ¢ IOMOIIBIO HHTErpana;

UMETb  IPEACTAaBICHUE O  MAaTeMaTM4eCKOM  MOJEIUPOBAHUU HA  IPUMEPE  COCTaBIECHUS
¢ hepeHIMATBHBIX YPaBHEHUH;

pemare NMpUKIaJHble 3a7ayd, B TOM YHCJIE COLUATbHO-3KOHOMHMUYECKOTO U (DHM3MUECKOTO XapakTepa,
CPEICTBAMHU MAaTEMaTUYECKOIO aHAIU3A.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoJsnuecTBo yacoB DJIeKTPOHHBIE
Ne | HaummeHoBaHuUe pa3eioB U TeM (uudposbie)
n/n MporpaMMsbl Bcero Kontpoabubie | IpakTuyeckue o0pa3oBaTejbHbIE
padoTsI padoTsbl pecypebt
MHOX€eCTBO TENCTBUTEIIBLHBIX
yncea. MHOTOUYJIeHBI.
1 PannonaneHble ypaBHEHUS U 24 1
HepaBeHCTBA. CHCTEMBI JIMHEHHBIX
YpaBHEHHUN
2 Oynukiwn u rpadukn. CTeneHHas 12 1
(YHKLUS C LEeTIBIM ITOKa3aTeeM
Apudpmernaeckuii KOpeHs N-0i
3 creneHd. MppanuoHansHbIe 15 1
YpaBHECHUS
4 IMoka3zarenpHas HYHKIHSL 10 1
Ioka3aresibHbIC YpaBHEHUS
5 Jlorapudmudeckas GpyHkums. 18 1
Jlorapudmuueckue ypaBHeHHS
6 TpUrOHOMETPHYECKHE BBIPAKESHHS 29 1
U ypaBHEHUS
7 [NocnenoBarenbHOCTH U 10 1
HPOTrPEeCcCHH
5 | npowmomman 20 L
9 [ToBTOpeHnue, 0606H16Hlfe, 5 2
cucTeMaTu3anus 3HaHUI
OBILEE KOJIMYECTBO YACOB I10 136 10 0
[MPOI'PAMME
11 KJIACC
KoanuectBo 4acon DJIeKTPOHHBbIE
Ne | HammenoBaHue pa3jiesioB (ungposbie)
n/n U TeM NPOrpamMmbl Beero Kontpoubnbie | IpakTnyieckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypeI
1 UccnenoBanmne GpyHkumii ¢ 29 1
IIOMOIIBI0 NPOU3BOJHOU
9 [lepBoobpa3znas u 12 1
HHTErpajl
I'paduxu
TPUTOHOMETPUYECKUX
3 byHKIHIA. 14 1
TpuronomeTpuieckue
HEPAaBEHCTBA
4 HppanuonaneHele, o4 1
IIOKa3aTeJbHbIE U




norapuMuIecKue
HEPaBEHCTBA

KommiekcHrle yncina

10

Harypainbnslie u nensie
4ucia

10

Cucrembl palluOHAIbHBIX,
UppaMOHATEHBIX
MIOKa3aTeNbHBIX U
JOTapuPMHUECKIX
YpaBHEHUU

12

8

3aiayu ¢ mapameTpamu

16

9

[ToBTOpenue, 06001IEeHNE,
CHCTEeMaTH3aIns 3HaHUI

16

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

136

10

IHOYPOYHOE IIJIAHUPOBAHUE

10 KJIACC

Tema ypoka

KosudecTBO 4acoB

Bcero

KonTtpoJsbHblie
padoTsbl

IIpakTnyeckue
padoThI

Jara
H3yYeHHsI

JJIeKTPOHHbIE
nudposbIe
oOpa3oBaTeJibHbIE

pecypesl

MHo€ecTBO, ONIEpaLyy Hall
MHO>KECTBAMH M X CBOMCTBA

Juarpammsl Oinepa-Benna

IIpumeneHue TeopeTuko-
MHOKECTBEHHOI'0 ammnapara st
peuieHus 3a1a4

PanuonasnbHbIE YHCIIA.
OOBIKHOBEHHBIE U JIECATUYHbIC
JIpoOH, MPOLICHTHI,
OecKOHEeUHbIE EPUOANIECKHIE
Jpobu

PanuonasnbpHbIE YHCIIA.
OOBIKHOBEHHBIE U JIECATHYHBIC
JIpoOH, MPOLICHTHI,
OeCKOHEUHbIE MEPUOIMIECKUC
Jpobu BxonHas KOHTposIbHAS
pabota

[Ipumenenune npobeit n
HPOLIEHTOB AJIs PeICHUS
MPUKIAAHBIX 33124

[Ipumenenune mpobdeit n
HPOLICHTOB JJIs PeIICHHS
NPHUKIATHBIX 33/1a4

JlelicTBUTEILHBIC YHCTIA.
PanpionansHeie
HppalroHaIbHEIC YUCIia

Apudmernueckue onepamnuy ¢
JIeCTBUTEJILHBIMU YHCIAMHU

10

Mopnynb J€CTBUTEIBHOTO
4HCJIa U €T0 CBOMCTBA

11

[pubnxEHHBIC BRIYHUCIICHUS,
TIpaBHJIa OKPYTICHUS,
MIPUKHIKA U OIIEHKA pe3ybTaTa
BBIYHCIICHUN

12

OCHOBHBIC METOMBI PEIICHUS
[IEBIX B ApOOHO-




palOHAJIbHBIX ypaBHeHI/Iﬁ u
HCPABCHCTB

13

OCHOBHbIe METOABI PCIICHUA
LEJNBIX ¥ JPOOHO-
palMOHATIbHBIX YPaBHEHUH U
HEPABEHCTB

14

OCHOBHBIE METO/BI PEILICHHS
LeNbIX U ApoOHO-
palUOHAIbHBIX YPABHEHUN U
HEpaBEHCTB

15

MHorouseHsl 0T OHOMI
rnepeMeHHou. JleneHue
MHOTOYJIEHa Ha MHOTOYJIEH C
ocratkoM. Teopema besy

16

MHOTOUJICHBI € IEIBIMU
ko3 Pumenramu. Teopema
Buera

17

Pemenne cucteM JIMHEHHBIX
YpaBHEHHUH

18

Pemenue cucteM JMHEHHBIX
YpaBHEHHH

19

Marpuiia cucTembl JTUHEHHBIX
ypaBHeHHiA. OnpeenuTens
MaTpHIIBI 2X2, eTo
FeOMETPUUECKHUI CMBICIT U
CBOIICTBA; BBIYKCIICHUE €0
3HAYCHHS

20

OnpenenuTens MaTPUIBI 2X2,
€ro reOMETPUUYECKUN CMBICI U
CBOMCTBA; BBIUKUCIICHUE €TO
3HAYEHUS

21

[IpumeneHue onpenennuTens
JUIS PELIEHUS CHCTEMBI
JIMHEMHBIX YPaBHEHUH

22

Pemenne npukimagHbIX 3a1a4 ¢
MIOMOIIIBIO CHCTEMBI JINHEHHBIX
YpaBHEHUH

23

Pemenune npuknaaHeIx 3a1a4 ¢
MOMOIIBIO CHCTEMBI JIMHEMHBIX
YpaBHEHUH

24

Konrponbnas pabora:
"ParoHanbHbIE YpaBHEHUS U
HepaBeHcTBa. CUCTEMBI
JIMHEWHBIX ypaBHEHUH"

25

®DyHKIHA, CIIOCOOBI 33 JaHUS
¢ynkumu. Bzanmuao oOpaTHble
¢yukym. Kommozumus
byHKIMH

26

I'paduk pysakmm.
DneMeHTapHbIe
npeoOpazoBaHusi rpauKoB
byHKIMH

27

O0nacTh onpeeneHus u
MHO’K€CTBO 3HaYEHUN
¢byukuuu. Hymu Gyskium.
IIpomexxyTKu 3HaK
MIOCTOSIHCTBA

28

UYérHbIe 1 HEUETHBIC (DYHKITHH.
[Mepuomuaeckue GpyHKITHM.
ITpomexyTKM MOHOTOHHOCTH
byHKIIMH

29

MakcuMyMbl I MEHHUMYMbI
¢dbyuakuu. Hanbonpiiee u




HalMEHbIIIEE 3HAUCHHE
(YHKIIMM Ha TIPOMEXKYTKE

30

JIuneiinasi, kBagpaTuuHas u
JipoOHO-NHMHEeHHas QYHKIMH

31

DNeMEeHTapHOE UCCIIeI0OBaHHE
M MOCTPOCHHE TPA(YUKOB ITUX
GbyHKIUH

32

DreMeHTapHOE UCCIICIOBAHUE
1 TIOCTPOEHHUE TPaUKOB ITHX
byHKIHH

33

Crernens ¢ IeIbIM
nokasarejieM. buanom HeroTona

34

CrerneHs ¢ HeIbIM
nokasateiieM. bunom HeroToHa

35

CreneHnast GyHKITUS C
HaTypaJbHBIM H LIEJIBIM
nokasareneM. E€ cBoiicTBa u

rpaduk

36

KonTtponsHas padora:
"Crenennas Qyukmus. E€
cBoiicTBa U rpaduk”

37

Apudmerndeckuii KOpeHb
HaTypaJIbHOM CTETICHN U €TO
CBOICTBA

38

Apudmernaeckuii KOpeHb
HaTypaJIbHOHU CTENEHU U €r0
CBOICTBa

39

IIpeoOpa3oBaHus YHUCIOBBIX
BBIPAKEHUH, COACPKAIIUX
CTEIEeHU U KOPHU

40

[TpeoOpazoBaHms YHCTOBBIX
BBIPAXEHUH, COZIepKaIINX
CTETIEHU U KOPHH

41

[IpeobpazoBaHms YNCIOBBIX
BBIPAKEHUH, COAEPKAIINX
CTETICHH ¥ KOPHH

42

HppanronanbHble ypaBHEHUSL.
OCHOBHBIE METO/Ibl PEILICHUS
MPPALHOHAIBHBIX YPaBHEHUH

43

HppanmoHanbHble ypaBHEHHUS.
OCHOBHBIE METOABI PEILICHUS
UpPALOHANBHBIX YpaBHEHUH

44

HppanmoHnaiabHbIe ypaBHEHHUS.
OCHOBHBIE METO/IBI PEIICHHS
HppalMOHATIbHBIX YpaBHEHUN

45

PaBHOCWIIBHBIE TIEPEXOBI B
pEeLIEHNH UppaLMOHAIbHBIX
YpaBHEHU

46

PaBHOCHIIBHBIE TIEPEXO/IBI B
pelIeHNH UPPALOHATBHBIX
YpaBHEHUH

47

PaBHOCUNIBHBIE IEPEXOABI B
PpelIeHNH UPPALIOHATBHBIX
YpaBHEHHUH

48

PaBHOCHIBHBIE IEPEXO/BI B
peIIeHNH UPPALMOHATBHBIX
YpaBHEHHH

49

CpoiicTBa 1 rpaduk KOpHs N-oi
CTeNeH! KaK (QyHKIUH
00paTHOM CTEIEHH ¢
HaTypaJIbHBIM NIOKa3aTeaeM




50

CBoiicTBa 1 rpaduk KOpHs N-0oi
CTETICHH KaK (DyHKIINH
00paTHOM CTEIeHu ¢
HaTypaJIbHBIM IIOKa3aTeIeM

51

Konrposnbnas pabora:
"CBoiicTBa 1 rpauK KOpHS N-
oif crenenu. ppanuonanbHbIe
ypaBHeHHs"

52

CTteneHb ¢ paloOHaIbHBIM
ToKazaTeJieM M e€ CBOWCTBa

53

CTeneHb ¢ panroHaTbLHBIM
HoKa3aTeJieM U €€ CBOMCTBA

54

CrereHb ¢ palioHAIBHBIM
ToKa3aTejieM 1 e€ CBOiCTBa

55

[MokazarenpHas GpyHKIus, e€
cBolicTBa M rpaduk

56

Hcnosnp3oBanue rpaduka
(bYHKIMY YIS pelieHus
ypaBHEHHH

57

Hcnonp3oBanue rpaduka
(GYHKLIUH U1 peneHus
YpaBHEHUH

58

[TokazaTenbHbIE ypaBHEHHS.
OCHOBHBIE METO/IbI PEILICHUS
MIOKA3aTEJIbHBIX YPaBHEHUN

59

Iloxa3aTenbHbIe YpaBHCHUA.
OCHOBHBIE MCTOJbI PCIICHUS
I10Ka3aTCJIbHBIX ypaBHCHI/Iﬁ

60

IToxa3arenbHble ypaBHEHUS.
OCHOBHBIE METO/IBI PEILICHUS
MOKa3aTeIbHbIX YPABHEHUI

61

KonrposnpHas pabora:
"[Toka3zarenbHas (HYHKIHS.
IToxa3aTenpHble YpaBHEHUS"

62

Jlorapudwm uncna. CoiicTa
sorapudma

63

Jlorapudm uncna. CoiicTBa
morapudma

64

Jlorapudm uncina. CBoiicTa
jorapugpma

65

JlecsaTuuHble U HaTypaibHbIE
sorapugmMbl

66

JlecsTHUHbIC M HATYpallbHBIS
JorapupMsl

67

[TpeoOpa3oBaHue BhIpaXKEHHH,
COJIepIKaIUX JIOTapr()MBbI

68

[IpeoOpazoBaHue BEIpa)KEHUH,
COJICpIKaIIUX JIOrapr(OMBI

69

[Ipeobpa3oBaHne BRIpaKCHHH,
COJIepKAIINX JIOTapU(MBI

70

Jlorapudmugeckas GpyHKIH,
e€ cBoiicTBa 1 rpaduK

71

Jlorapudmuueckas GpyHkuus,
e cBoiicTBa M rpaduk

72

Hcnonp3oBanue rpaduka
(bYHKIMH YIS pelieHus
YpaBHEHHUU

73

Hcnonp3oBanue rpaduka
GbyHKIMN [T peIeHns
YpPaBHEHH




Jlorapudpmudeckue ypaBHEHHS.
OCHOBHBIE METOAIBI PEILICHUS
norapu()MUIECKHX YPaBHEHUH

Jlorapudpmuueckue ypaBHEHHS.
OCHOBHBIE METO/IBI PEILIECHHS
sorapu()MUIECKHUX ypaBHEHHH

Jlorapudpmuueckue ypaBHEHHS.
OCHOBHBIE METO/Ibl PEILICHHUS
sorapu()MUYECKUX YPaBHEHUH

77

PaBHOCHIIBHBIE IEPEXOMBI B
pELICHUH JTOTapU(PMUIECKIX
YpaBHEHUH

78

PaBHOCHIIBHBIE TIEPEXO/IBI B
pelIeHNH JTOTapU(PMUIECKIX
YpaBHEHUH

79

Konrponbnas pabora:
"Jlorapudmuueckas GyHKIHS.

Jlorapudmudeckue ypaBHeHHS"

80

CuHyc, KOCUHYC, TAHT€HC U
KOTaHI'€HC YHCIIOBOTO
aprymMeHTa

81

CuHyC, KOCUHYC, TAHTCHC U
KOTQHI'CHC YHCJIOBOIO
aprymMeHra

82

ApKcHHYC, apKKOCUHYC U
apKTaHTeHC YHCIOBOTO
aprymMeHTa

83

ApKcuHYyC, apKKOCHHYC 1
APKTaHTeHC YHCIOBOTO
aprymMeHTa

84

Tpuronomerpuyeckas
OKpY>KHOCTb, OIIpEICTICHNE
TPUTOHOMETPUYECKUX
(YHKIMI YHUCTIOBOTO
aprymMeHTa

85

Tpuronomerpuyeckas
OKPYXHOCTb, OIIpe/IeJICHUE
TPUTOHOMETPUYECKHUX
(YHKIMI YHUCTIOBOTO
apryMeHTa

86

OcHOBHEIE
TPUTOHOMETPUICCKHE

(bopMyJIBI

87

OcHOBHEBIE
TPUTOHOMETPHUICCKHE

bopMyJIBI

88

OcHOBHBIE
TPUTOHOMETPHICCKHE

bopMyJbl

89

OCHOBHEBIE
TPUTOHOMETPHICCKHE

bopmybI

90

[TpeobpazoBanue
TPUTOHOMETPUYECKHUX
BBIpKEHUHN

91

[TpeobpazoBanue
TPUTOHOMETPUUECKHX
BBIpaXXeHUI

92

[IpeobpazoBanme
TPUTOHOMETPHYECKHUX
BBIPAKECHUU




93

[TpeobpazoBanue
TPUTOHOMETPUYECKHUX
BbIpKEHUN

94

Pemmenmne TpUroHOMETPHUUECKUX
ypaBHEHHH

95

Pemenune TpuroHoMeTpUUECKUX
YpaBHEHU

96

Pemenre TpUrOHOMETPHUYECKIX
YpaBHEHUH

97

Pemenue TpuroHoMeTpUIECKUX
YpaBHEHHH

98

Pemenue TpuroHoMeTpUYECKUX
ypaBHEHHH

99

Pemenne TpUrOHOMETPUYECKIX
YpaBHEHUH

100

Pemenne TpUroHOMETPUYECKIX
YpaBHEHHUH

101

Konrposnbnas pabora:
"TpUroHOMeTpHUECKIE
BBIPaKEHHUS U
TPUTOHOMETPUYECKHE
ypaBHeHHs"

102

IlocnenoBatenbHOCTH,
CIIOCOOBI 3a1aHMs
MocJe0BaTeNLHOCTEH. MeTo
MaTeMAaTUYCCKON HHITYKIHH

103

MOHOTOHHEIC B OrpaHUYCHHBIC
nocJjieoBarebHOCTH. McTopust
aHaJM3a OECKOHEYHO MaJIbIX

104

ApudmeTrnueckas mporpeccus

105

I'eomeTpuueckas mporpeccus

106

BeckoneuHo yObIBaroIas
reOMETPUYECKas POrPECCHs

107

Cymma OeCKOHEYHO
yOBIBaroOIIEei rTeOMETPUIECKOM
MPOTPECCHU

108

JInHEHHEBIN 1
9KCIIOHEHIMAIbHBIA POCT.
Yucino e. DopMmyJia CI0XKHBIX
MIPOIICHTOB

109

JIunelinbii u
9KCTIOHEHIINAIILHBIH POCT.
Uucino e. PopMmyJia CI0XKHBIX
MPOLICHTOB

110

HUcnonb3oBanue nporpeccuu
JUTS PELICHUS PEaTbHBIX 3214
MIPHUKJIATHOTO XapakKTepa

111

Konrponbnas pabora:
"TTocnenoBaTenbHOCTH U
porpeccun”

112

HenpepbiBHbIE QYHKIMH U HX
CBOICTBa

113

Touka pa3ppiBa. ACUMITOTBI
rpaduKoB QyHKIHHA

114

CBoiicTBa QyHKIMHA
HENpEepHIBHBIX HA OTpe3Ke

115

CgoiicTBa (QyHKIMIA
HENpEephIBHBIX HA OTpPe3Ke

116

Meroa uHTEpBAJIOB AJIS
pelieHns HEPaBEHCTB




MCTO}_I HWHTCPBAJIOB JJId

117 1
pEIICHNsI HEpaBESHCTB
118 Merto UHTEpBAJIOB AJIs 1
pEIICHUsI HEPABECHCTB
IIpumenenue cBOMCTB
119 | HempepbIBHBIX QyHKIWH 11st 1
pelIeHus 3a1a4
[IpumeneHue cBOMCTB
120 | mempepBIBHBIX (PYHKITHHA IS 1
pemIeHus 3a1a4
121 [lepBast 1 BTOpast NpOU3BOIHEIC 1
byHKIHH
Ormpenenenue,
122 | reomMeTpUUECKUI CMBICIT 1
MIPOU3BOTHOM
123 OnpenencHue, GU3MICCKHIA 1
CMBICJI IPOU3BOJHOM
YpaBHEHHE KacaTeIbHOU K
124 1
rpaduKy QyHKIHUH
VYpaBHeHHE KacaTeIbHON K
125 1
rpaduKy QyHKIUH
126 Hpochiz[Hme 3JIEMEHTAPHBIX 1
byHKIMH
[Ipon3BoHBIE 3TIEMEHTAPHBIX
127 . 1
byHKIMA
[IpousBomHAast CyMMBI,
128 | mpownsBeneHNUs, YACTHOTO U 1
KOMITO3UIINH (DYHKIIHH
[IpousBomHAasI CyMMBI,
129 | nmpowusBeneHNUS, YACTHOTO U 1
KOMITO3UIINH (DYHKIHA
IIpousBoaHas CyMMBlI,
130 | mpou3BeacHUS, YACTHOTO U 1
KOMITO3UINH (hYHKIUA
KonrpoisHas padora:
131 |, oMP b 1 1
IIpousBonHas
[ToBTOpeHue, o0oOIIEHE,
132 | cucreMarn3aisa 3HaAHWN: 1
"VYpaBuenus"
[ToBTOpeHue, oboOIICHE,
133 | cucreMarn3anus 3HAHWN: 1
"(I)yHK].[I/H/I"
134 | UroroBast KOHTpOJIbHasI paboTa 1 1
135 | HUroroBasi KOHTpOJIbHAsI paboTa 1 1
136 [ToBTOpeHue, oboOIICHE, 1
CHCTeMaTU3aIMs 3HAHUIH
OBIIEE KOJIMYECTBO YACOB 136 11 0
I10 ITPOTPAMME
11 KJJIACC
KoauyecTBO 4acoB JJIeKTPOHHbIE
Ne Jara undposblie
Tema ypoka
n/n yp Bcero KOHT%OHLHHe HpaKTﬁ"quK"e u3ydyeHuss | oOpa3oBaTeJibHbIE
padoThI pa6oThI pecypei
IIpumMeHeHne NPoU3BOAHOM K
1 HCCIICOBAHNIO (DYHKIIMHA Ha 1
MOHOTOHHOCTH U KCTPEMYMEI
IIpumeHneHne NpoU3BOJHOM K
2 UCCIICZOBAHMIO QDYHKIIMNA HA 1

MOHOTOHHOCTBH U OKCTPEMYMBI




IIpuMeHeHne Npou3BOAHOM K
HCCIIEIOBAaHNIO (DYHKIHNH HA
MOHOTOHHOCTB ¥ 9KCTPEMYMBI

IIpumMeHeHne NpoU3BOAHOM K
HCCIIeIOBAaHHIO (DYHKIMH HA
MOHOTOHHOCTb U 3KCTPEMYMBI

IIpumeneHne Npou3BOJHOM K
HCCIICOBAHMIO QDYHKIIMN Ha
MOHOTOHHOCTb U 3KCTPEMYMbI

[IpumeneHnne npou3BOAHOMN K
HCCIICIOBAHMIO (DYHKIMK Ha
MOHOTOHHOCTB U SKCTPEMYMBI

Haxoxnenne HanbombIIero n
HAMMEHBIIETO 3HAUYCHUS
HETIPEePHIBHOM (DYHKIIMH Ha
oTpe3ke Bxonnas
KOHTpOJIbHAs paboTa

Haxoxnenne HanbonbIIero n
HAMMEHBIIETO 3HAUCHUS
HETIPEPHIBHON (YHKIMH Ha
OTpE3Ke

Haxoxnenne HanbonbIiero n
HANMEHBILIEr0 3HAUCHUS
HETIPEePHIBHON (DYHKIMM Ha
OTpE3Ke

10

Haxoxnenne HanbobIIero u
HANMEHBILIETO 3HAUCHUS
HETpEepHIBHOM (DYHKIMH Ha
OTpEe3Ke

11

Haxoxnenne HanOO0JIbIIEro 1
HaVMEHBIIIEr0 3HAUYCHUS
HENPEPBIBHON (QyHKIMY HA
OTpe3Ke

12

Haxoxxneane HanbompIIero u
HAMMEHBIIIET0 3HAUCHHUS
HENpepbIBHOM GYHKIMH Ha
OTpe3Ke

13

[Ipumenenne npou3BOaHOM
JUTSL HAXOXKICHN ST HAWITYqIIIETO
PEUICHUA B IPUKIAIHBIX
3ajayax

14

[Ipumenenre npou3BOaHON
JUISL HAXOXK/ICHN ST HAWITYHIIIETO
peLIeHus B IPUKIIaIHBIX
3ajadax

15

[Ipumenenue npou3BOAHON
IS OTIPEJETICHNS] CKOPOCTH U
YCKOpEeHHsI TIporiecca,
3a1aHHOTO (HOPMYIIOH FITH

rpaduKOM

16

[Tpumenenne npou3BoHON
JUIsL OTIpENICTICHUS CKOPOCTH H
YCKOpEHHS Tpoliecca,
3alaHHOTO (HOPMYJIIOH HITH

rpaduKOM

17

Kommnosurust pyHKIwmii

18

Kommo3uiwst GyHKIHid

19

Komnozummst QyHKImi

20

I'eomeTpuueckne 0Opasbl
YpaBHEHMH Ha KOOPAUHATHOI
IUIOCKOCTH




21

I'eomeTpuueckne 06pasbl
YpaBHEHHH Ha KOOPAUHATHOI
IUIOCKOCTH

22

Konrposnbnas padora:
"UccnenoBanue GyHKIHHI C
[IOMOUIBIO POU3BOAHOM"

23

ITepBooGpa3Has, OCHOBHOE
CBOMCTBO MEepPBOOOPA3HBIX

24

[TepBooOpasubie
3JIEMEHTAPHBIX (PyHKIHH.
IIpaBuiia HaxOXACHUS
epBOOOpas3HBIX

25

[TepBooOpasnbie
JIEMEHTAPHBIX (PyHKITHH.
[IpaBuna HaxoXaeHUS
IepBOOOPA3HBIX

26

Wnterpan. I'eomerpuueckuii
CMBICI MHHTETpajia

27

Brruncnenue onpenenéHHoro
UHTErpana mno hopmyse
Herorona-JleiiOHmia

28

Brruncnenue onpenenéHHOro
uHTerpaia mno hopmysie
Herorona-JleiiOuuia

29

[IpumMeHeHne nHTETpaIa IS
HaXO0XXIEeHUS IUIOMAAeH
IUIOCKUX (UTYp

30

[IpuMeHeHne HHTETpAA IS
HaXO0XKJIeHUs 00BbEMOB
TEOMETPHUUECKUX Tell

31

IIpumeps! pemenuit
i depeHunanbHpIX
YpaBHEHUH

32

IIpumeps! perienuii
nmuddepeHunanbHpIX
ypaBHEHUH

33

MaremaTtuueckoe
MOJICTTUPOBAHUE peabHBIX
MIPOLIECCOB C MTOMOIIBIO
TudhepeHIIaTbHBIX
ypaBHEHUH

34

KonTponsHas pabora:
"ITepBooOpa3Has u uHTErpaI”

35

Tpuronomerpuyeckue
(GYHKIMHM, NX CBOMCTBA

rpaduKu

36

Tpuronomerpuueckue
(YHKIMH, X CBOMCTBA U

rpaduKu

37

Tpuronomerpuyeckue
(byHKIIMH, X CBOMCTBA U

rpaduku

38

Tpuronomerpuieckue
(byHKIIMH, X CBOMCTBA U

rpaduku

39

TpuronomeTpuyeckue
(yHKINHM, UX CBOMCTBA U

rpaduKu

40

OT100p KOpHEH
TPUTOHOMETPHICCKUX
YPaBHEHHH C MTOMOIIBIO




TPUTOHOMETPUIECKOI
OKpPY>KHOCTHU

41

OT100p KOpHEH
TPUTOHOMETPUICCKHUX
YPaBHEHUH C MOMOIIBIO
TPUTOHOMETPUUIECKOI
OKpPY>KHOCTHU

42

OT100p KOpHEH
TPUTOHOMETPUICCKHUX
YpaBHEHUH C MIOMOIIBIO
TPUTOHOMETPUUIECKOI
OKpPY>KHOCTU

43

OT100p KOpHEH
TPUTOHOMETPUYECKHX
YpaBHEHHUH C TOMOILBIO
TPUTOHOMETPUIECKOI
OKpYKHOCTH

44

Pemenne
TPUTOHOMETPHUYECKUX
HEPaBEHCTB

45

Pemenne
TPUTOHOMETPHIECKHUX
HEPaBEHCTB

46

Pemenne
TPUTOHOMETPHICCKHUX
HEPaBEHCTB

47

Pemenne
TPUTOHOMETPUUECKHUX
HEpaBEHCTB

48

Konrponbhas padora:
"I"pacuxu
TPUTOHOMETPUYECKHX
GbyHKIMHA.
Tpuronomerpuyeckue
HepaBeHcTBa"

49

OcHOBHBIE METOABI PCIICHUA
TOKa3aTCJIbHBIX HCPABCHCTB

50

OCHOBHEBIC METOAbI PEIICHUA
TIOKa3aTCJIbHBIX HEPABEHCTB

51

OcCHOBHBIE MCTOJbI PCIICHUS
TIOKa3aTCJIbHBIX HCPABCHCTB

52

OcCHOBHbBIE METOAbI pCIICHUA
TMOKa3aTCJIbHBIX HCPABCHCTB

53

OcHOBHBIE METOABI PCIICHUA
sorapu(pMUIECKUX
HEPaBEHCTB

54

OCHOBHBIE METO/Ibl PEILICHHUS
JTIOTapUPMHUUECKHUX
HEpPaBEHCTB

55

OCHOBHBIE METO/IbI PEILICHUS
JOrapuPMHIECKUX
HEpPaBEHCTB

56

OCHOBHBIE METOABI PEIICHUS
Jorapu(pMUIECKHX
HEpPaBEHCTB

57

OCHOBHBIE METO/BI PEIICHUS
HUPpaLMOHAJIbHBIX HEPABCHCTB

58

OCHOBHBIE METO/IbI PEILICHUS
UpPPALHOHAIBLHBIX HEPABEHCTB

59

OCHOBHBIC METOMBI PEIICHUS
HppaIMOHATHHBIX HEPABEHCTB




60

OCHOBHBIC METOAbI pCHICHUS
HppaluOHAJIbHBIX HEPABCHCTB

61

I'paduueckue MeTO b
PEIICHUs UpPaIMOHATBHBIX
ypaBHEHUH

62

I'paduueckue meToap!
pelieHns upparuoHaIbHBIX
ypaBHEHHUU

63

I'padpmueckue MeToaBI
peIIeHNS TOKA3aTENbHBIX
YpaBHEHUH

64

I'padmaeckue meTo b1
peIIeHNS TOKA3aTeIbHBIX
HEpPABEHCTB

65

I'paduueckue MeTo bl
peLeHus JorapupMUIECKUX
YpaBHEHHUH

66

I'paduueckue MeTO b
pelieHust JorapuGMuIecKux
HEPaBEHCTB

67

I'paduueckue meToapI
peleHust JorapupmMuIecKux
HEPaBEHCTB

68

I'padpuueckue MmeToabI
pELICHHS MOKa3aTeNIbHBIX U
JorapupMUIECKUX ypaBHEHUH

69

I'padmaeckue meTo b1
pemIeHus MOKa3aTeIbHBIX U
Jorapu()MUIECKUX YPaBHEHUH

70

I'paduueckue MeTo bl
pelIeHNs MOKa3aTeIbHbIX 1
Jorapu(pMUIECKHX
HEPaBEHCTB

71

I'paduueckue MeTo b1
peLIeHus 0Ka3aTeNbHbIX U
Jorapu(pMUIECKUX
HEpaBEHCTB

72

KonrposnbHas pabora:
"UppanuoHanbHbIe,
TI0Ka3aTCJIbHBIC U
norapupmMudecKre
HepaBeHCTBa"

73

KommnekcHsle uncna.
Anrebpandeckas u
TPUrOHOMETpHUUeCKast (POPMBbI
3aIliCcH KOMILJICKCHOTO Yuciia

74

KomMriekcHbie gnca.
Anrebpandeckas u
TpUTOHOMETpHUECKast HOPMBI
3aIIUCH KOMILIEKCHOTO YHCiIa

75

Apudmernaeckre onepanuy ¢
KOMIUIEKCHBIMH YHCIIaMU

76

Apudmernueckue onepanuy ¢
KOMIUIEKCHBIMH YHCIIaMU

77

N3o0parkeHne KOMITJIEKCHBIX
YHCeN Ha KOOPANHATHOM
IUIOCKOCTH

78

N3o6pakeHne KOMITIEKCHBIX
YHCeJ Ha KOOPJAMHATHOM
IUIOCKOCTH




79

®opmyna Myaspa. Kopru n-
Ol CTENEHU U3 KOMILUIEKCHOTO
qucia

80

®opmyna Myaspa. Kopau n-
Ol CTeTeHN U3 KOMIUIEKCHOTO
yucia

81

IIprMeHeHne KOMIUIEKCHBIX
YHCeJ AJIs PeIeHUs
(dusnUecKkux u
TeOMETPUUECKHUX 3a1a4

82

KoHnTponsHas pabora:
"KommiekcHble yncna'

83

HaTypaHbHLIC 1 ICJIIBIC YHCJIa

84

HaTypaJ'II)HLIe " 1ICJIbIC YHUCia

85

[IpumeneHnre npu3HaKoB
JIETUMOCTH LIETIBIX YHCEI

e

86

[TpumeneHne mpu3HaKOB
JIETIMOCTH LIENBIX YHCEI

87

[TpumeneHune Mpu3HaKOB
JIETUMOCTH LIEJIBIX YHCEIT:
HOJl n HOK

88

IIpumeneHnue npu3HaKoB
JIENIMMOCTH LIENBIX YHCEIL:

HOJT u HOK

89

IIpumeneHnue npu3HAKOB
JIEIIMMOCTH LIENbIX YHCEII:
OCTAaTKH 110 MOJTYJTIO

90

[Ipumenenre npu3HaKoB
JIETUMOCTH LIENBIX YHCEIT:
OCTaTKH 110 MOJYJIIO

91

[IpuMeHeHNE TIPU3HAKOB
JIeTUMOCTH I[EJIBIX YUCEI:
anroput™ EBkinaa s
peIeHus 3a1a4 B IeJbIX
qucaax

92

KonTtponbsHas pabora:
"Teopus nenbix yucen"

93

Cucrema 1 COBOKYITHOCTh
ypaBHeHHH. PaBHOCHIIbHBIC
CHUCTEMBI U CUCTEMBI-
CIICACTBUS

94

Cucrema 1 COBOKYITHOCTh
ypaBHeHU. PaBHOCUIIbHBIE
CHCTEMBI U CUCTEMBI-
CIIEICTBUS

95

OCHOBHBIE METO/IbI PEILICHUS
CHCTEM U COBOKYITHOCTEH
palMOHAIbHBIX YPABHEHUM

96

OCHOBHBIE METO/IBI PEIICHUS
CHCTEM U COBOKYIHOCTEMN
MpPPALHOHAIBHBIX yPaBHEHUH

97

OCHOBHbBIC METOAbI pCIICHUS
CHUCTEM U COBOKyHHOCTeﬁ
I10Ka3aTCIIbHBIX ypaBHeHI/Iﬁ

98

OCHOBHBIC METOAbI pCIICHUA
CUCTEM U COBOKyHHOCTeﬁ
I10Ka3aTCIIbHBIX ypaBHeHI/Iﬁ

99

OCHOBHBIE METO/Ibl PEILICHHUS
CHCTEM U COBOKYITHOCTEMN
JiorapuhMHUYCCKUX YPaBHCHU I




100

OCHOBHBIE METOABI PEILICHUS
CHUCTEM U COBOKYIHOCTEN
sorapu()MUIECKUX YpaBHEHUH

101

IIpumeHeHne cucTem kK
PEILIEHUI0 MaTEMAaTUYECKUX
3aJa4 ¥ 3a]1a4 U3 pa3IMuHbIX
oOJacTelt HayK1 M peasibHOM
YKU3HY, HHTEPIIPETaLUs
MIOJTYYEHHBIX PE3YJILTaTOB

102

IIpumMeHeHne cucTem K
PEILIEHUI0 MaTeMaTUYECKHUX
3aJa4 ¥ 3a]1a4 U3 pa3IMuHbIX
o0JacTelt HayK1 M peasibHOM
KHU3HU, HHTEPIPETALS
TIOJTYYEHHBIX PE3YJIETaTOB

103

IIpumeneHne HEPaBEHCTB K
PEILIEHUI0 MaTeMAaTUYECKUX
3a/a4 ¥ 3a/1a4 U3 pa3INuHbIX
oOJacTell HayK1 U peasibHOM
YKU3HY, HHTEPIIPETaLUs
MOJYYEHHBIX PE3YJIbTATOB

104

Konrposnbnas padora:
"CucteMbl pallMOHATIBHBIX,
UppaLOHATBHBIX
MOKa3aTeJIbHBIX U
JOTaprUPMIIECKUX
ypaBHEeHHH"

105

ParnonansHble ypaBHEHU ¢
rapamMeTpamu

106

PanronanbHble HEpaBEHCTBA C
napameTpaMu

107

PamnnonanbpHbBIE CUCTEMEBI C
mapaMeTpamMu

108

HppanmoHanbHble ypaBHEHUS,
HEpaBEeHCTBA C MapaMeTpaMu

109

HppanunoHanbHble CUCTEMBI €
napameTpaMu

110

[Toka3sarenbHbBIC ypaBHEHUS,
HEpaBEHCTBA C IapaMeTpaMu

111

ITokazaTenbHbIE CHCTEMBI C
apamMeTpamu

112

Jlorapupmuueckue
YpaBHEHHUsI, HEPABEHCTBA C
rapamMeTpamu

113

Jlorapudgmudeckue CUCTEMbI C
napamMeTpaMu

114

TpuronomeTpuyeckue
YpaBHEHHUS C TapaMeTpaMu

115

Tpuronomerpudeckue
HEpaBEHCTBA C IapaMeTpaMu

116

Tpuronomerpuyeckue
CHCTEMBI C ITapaMeTpaMu

117

IToctpoenue u uccienoBanue
MaTeMaTHYCCKHX MOJEIICH
peanbHbIX CUTYalUi C
MIOMOIIBIO YPaBHEHUI ¢
napameTpaMu

118

ITocTpoenue u uccnenoBaHue
MaTeMaTHYECKUX MOJeIei
peanbHbIX CUTYyaLUi C
IIOMOUIBIO CUCTEM YPAaBHEHUU
¢ mapameTpamu




[TocTpoenue u ucciaenoBaHNe
MaTeMaTH4YeCKUX MOJIeNeH
119 | peanbHBIX CUTYaIHH C 1
MIOMOIIBIO CHCTEM ypaBHEHHI
¢ mapaMeTpamMu

KonTtponbsHas pabora: "3amaun

120 "
C TmapaMeTpamMu

IToBTOpeHue, 0000IICHHE,
121 | cucreMaru3anys 3HAHUIA: 1
"VpaBuenus"

IToBTOpeHue, 0600IICHNE,
122 | cucremaTuzanys 3HAHUIA: 1
"VYpaBuenus"

[ToBTOpenue, oboOIIECH e,
CHUCTEMAaTH3alLMs 3HAHUM:
"VpaBuerns. CuCTEMBI
ypaBHEeHHH"

123

[MoBTOpeHue, obo0IICHNE,
124 | cucreMaTn3amus 3HAHWA: 1
"HepaBenctsa"

[oBTOpeHue, obo0IICHNE,
125 | cucreMaru3anys 3HAHUIA: 1
"HepaBencTBa"

[ToBTOpeHue, 0000IICHHE,
126 | cucreMaru3anys 3HAHUIA: 1
"HepaBeHcTBa"

IToBTOpeHue, 0000IIEHHE,
CHUCTEMAaTH3aIUs 3HAHUMN:
"IIponsBonHas U e€
puMeHeHue"

127

[ToBTOpenue, oboOIIEHHE,
CHUCTEMAaTH3alUs 3HAHUH:
"I[IpousBomHas u €
npuMeHeHue"

128

[ToBTOpenue, oboOIIEH e,
CHCTEMATU3aIUs 3HAHMIA:
"IIpom3BomHast u e&
npuMeHeHne"

129

[oBTOpenue, obo0IICHNE,
CHCTEeMaTH3aLUs 3HAHHIA:
"NHTerpan u ero
npuMeHeHne"

130

[MoBTOpenue, 00o0IICHNE,
131 | cucreMaru3anys 3HAHUIA: 1
"Oyakuun”

IToBTOpeHue, 0600IICHHE,
132 | cucremaru3anys 3HAHUIA: 1
"®OyHkiun"

IToBTOpeHue, 0000IIEHHE,
133 | cucremaruzanys 3HAHUIA: 1
"OyHkIun"

Hrorosas KOHTpoOJIbHAS

134 pabota

Hroropas KOHTPOJIbHAsA

135 pabota

IToBTOpeHue, 0600IICHHE,
CHUCTEMAaTH3aIUs 3HAHUH

136

OBIIEE KOJIMYECTBO YACOB

110 ITIPOTPAMME 136 1 0

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O NIPOLECCA
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e Aunrebpa m Havasa MaTeMmatudeckoro anammsza. 10-11 xm. : Ga3oB. u yriy0ia. ypoBHU: y4eOHUK
/L. A.Anumos, FO.M. Konsarun, F0.M., M.B Tkauésa. u np.- M: Ilpocsemenue, 2023

METOJUYECKHE MATEPUAJIBI 1JIS1 YUUTEJISA
e Aunrebpa u Hauvasa MaTematudeckoro ananmsza. 10-11 xm. : Ga3oB. u yriy0Oia. ypoBHHU: yueOHUK
/UI.A.Amamos, 10.M. Komsirun, F0.M., M.B Tkauéa. u np.- M: IIpocsemienue, 2023

OUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETU UHTEPHET
e  DJeKTPOHHBIN OaHK 3agaHui U1 GOpPMUpPOBAHMS PYHKIMOHATHHOHN (MaTEMAaTHUYECKOM ) IPaMOTHOCTH
https://fg.resh.edu.ru/
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