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IHOACHUTEJIBHAS 3AIINCKA

Y4eOHblii Kypc «Anrebpa W Havala MaTEMaTHYECKOTO aHAIM3a» SBISACTCS OJHHM W3 HamOojee
3HaYMMBIX B MPOrpaMMe CPEIHEro OOIIero o0pa3oBaHMs, IIOCKOJIBKY, C OJHOM CTOPOHBI, OH 0OeCIeunBaeT
MHCTPYMEHTAJIbHYIO 0a3y I U3Y4EHUS BCEX EeCTECTBEHHO-HAyYHBIX KYpPCOB, a C JPYrodl CTOPOHBI,
(dbopMupyeT JToruueckoe 1 abCTpakTHOE MBIIIJICHHE 00YYaroIIUXCsl Ha YPOBHE, HEOOXOIMMOM JIJIsi OCBOCHHUS
nH(OPMATUKH, OOIIECTBO3HAHUSI, UCTOPHH, CIOBECHOCTH W JPYTHX ITUCHUIUIMH. B pamMkax JaHHOTO
yueOHOTro Kypca oOydaromuecs OBIIAICBAIOT YHHBEPCAJIBHBIM SI3BIKOM COBPEMEHHOH HAayKH, KOTOpas
bopMynupyeT CBOM JOCTHKEHUS B MaTeMaTH4Yeckoil popme.

VY4eOHbIii Kypc anreOpbl U Havyajd MaTeMaTHYEeCKOr0 aHallu3a 3aKJaJbIBa€T OCHOBY JUISl YCIIELIHOTO
OBJIQJICHUS 3aKOHAMU (DU3UKH, XUMUHU, OUOJIOTHUH, TOHNMAHHUS OCHOBHBIX TEHJCHIIMHA Pa3BUTHUS SKOHOMHUKHU
1 OOIIECTBEHHOW JKU3HH, IO3BOJSET OPUEHTHPOBATHCS B COBPEMEHHBIX IU(PPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIONIb30BaTh UX JJIS JalbHeHIero oopa3oBaHus U B MOBCEAHEBHOM KU3HU. B TO
e BpeMsl OBJIaICHUE a0CTPAKTHBIMH U JIOTHUECKU CTPOTMMH KOHCTPYKIMSMH anreOpbl 1 MaTeMaTHYeCKOTO
aHaJIM3a pa3BUBAaET yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTH, JOKa3bIBATh
YTBEPKJICHHUSI C TOMOIIBI0O HHIYKIMU W pacCyXkaaThb JACAYKTUBHO, WCIIOIb30BaTh 000OIICHUE |
KOHKpEeTH3aIuio, abcTparupoBaHue U aHAJIOTHIO, ((OPMUPYET KPEaTUBHOE U KPUTHUECKOE MBIIIIICHUE.

B xoxe usydenus ydeOHOro kypca «Anrebpa W Hayala MaTeMaTUYECKOTO aHAIM3ay» O0ydarouiuecs
MOJTy4alOT HOBBIM OMNBIT PEIICHUS] NMPHUKIAAHBIX 3a/1a4, CAMOCTOSITEIIbBHOIO TMOCTPOCHUS MAaTEeMaTHUYECKUX
MOJICJIE pEAJbHBIX CHUTYalluid, WHTEPHPETAIMH IOTYYCHHBIX PEIICHUM, 3HAKOMSTCA C MpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE, HAYKE U MCKYCCTBE, C BBLAAIOLIUMUCA MAaTEeMaTUYECKUMHU
OTKPBITUSIMU U KX aBTOPAMH.

VYuebnslil Kypc 00Ja1aeT 3HAUUTEIbHBIM BOCIIUTATEIBHBIM IMOTEHIIMAJIOM, KOTOPBIN pealn3yeTcsl Kak
gyepe3 y4eOHBI MaTepHall, CIIOCOOCTBYIOMMKA (POPMHPOBAHUIO HAYYHOTO MHPOBO33PCHHS, TaK U 4Yepes
cnenupuKy y4eOHON JAedaTenbHOCTH, TpeOyromeld MPOJOIKUTENILHON KOHIIEHTpAllM BHUMAaHMS,
CaMOCTOATENIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 32 MOJYYE€HHBIN PE3YIIbTAT.

B ocHoBe wMmertoguku o00ydeHuss anreOpe U HadajgaM MaTeMaTUYecKOro aHajlu3a JIEKHUT
NeSTeTbHOCTHBIM MMPUHITUATI 00YIESHUSI.

B crpykrype yuebHOro kypca «Anrebpa M Hauajga MaTEMaTUYECKOTO AaHAJIM3a» BBIJCICHBI
CIIEyIOIINEe COAepKAaTeIbHO-METOIUYeCKre JTHHUM: «Yuciaa M BbUKCICHUS», «DYyHKIUU U Tpaduxm,
«YpaBHeHHsT M HepaBeHCTBay», «Hauana martemaTmyeckoro anaimsza», «MHOxecTBa U JOruka». Bce
OCHOBHBIE COJIEPKATEIHHO-METOUYECKUE JIMHUM HM3Yy4alOTCs Ha MPOTSHKEHUHM JBYX JIeT OOydeHHs Ha
YpOBHE CpelHEero o0Iero oO0pa3oBaHUs, €CTECTBEHHO JOMOJHSAS APYr JIpyra M IMOCTENEHHO HAacChIIIAsICh
HOBBIMU Te€MaMHU U pazfenaMu. J[aHHbINA y4eOHBIN Kypc SBISETCS WHTErPATUBHBIM, TOCKOIBKY O0BEAUHSIET
B cebe coaepkaHHe HECKOJIbKHX MAaTeMaTUYeCKUX IUCIUIUIMH, TaKUX Kak anredpa, TPUTOHOMETPHS,
MaTeMaTUYeCKUil aHaliu3, TEOpUsT MHOXKECTB, MaTeMaTH4ecKas Jioruka u japyrue. [lo mepe Toro kak
oOyuaroluecs: OBJIaZieBalOT BCE Oojiee MIMPOKUM MaTeMaTHYEeCKUM ammapaToM, Y HHMX MOCIEA0BaTEIbHO
dbopMuUpyeTCST U COBEPIICHCTBYETCS YMEHHE CTPOUTh MATEMATHUYECKYI0 MOJENTb PEaTbHOM CUTYyallHH,
MPUMEHSTh 3HaHUS, MOJNIyYCHHbIE TpPHU H3YYEHUU Y4eOHOro Kypca, IS PElIeHUS CaMOCTOATEIHHO
chopMyTUPOBAaHHOW MaTeMaTHYECKOM 3a7au, a 3aTeM UHTEPIIPETUPOBATH CBOM OTBET.

ConeprxarenpHO-MeTOIMUECKast IMHUS «YKcia U BEIYUCIICHHS» 3aBepiiaeT GopMUpOBaHNE HABHIKOB
UCIIONIb30BAaHUsl JCUCTBUTEIBHBIX YHUCEN, KOTOpoe OBUIO HayaTO Ha YPOBHE OCHOBHOTO OOIIEro
obOpazoBanus. Ha ypoBHe cpemHero oOmiero oOpa3oBaHus 0co00e€ BHUMaHUE yaensiercs (pOpMHpPOBAHUIO
HaBBIKOB PAIlMOHAIBHBIX BBIYUCICHUH, BKIIOYAIONIMX B C€0s MCIOJIB30BaHHE PA3IUYHBIX (OPM 3alHCH
YUCJIa, yYMEHHE JelaTh MPUKUJIKY, BBIMOIHATH NPUOIMKEHHBIC BBIUMUCICHUS, OIICHUBATh YHCIIOBBIC
BBIp@XEHHS, pabdoTaTh C MaTeMAaTHYECKUMH KOHCTaHTaMH. 3HAKOMbIE OOY4YalomMMCS MHOXKECTBa
HaTypaJbHbIX, IIEJIbIX, PALIMOHATBHBIX U ACUCTBUTEIBHBIX YUCEN JAOMOIHIIOTCS MHOKECTBOM KOMIUIEKCHBIX
gyucenl. B kaxaoM M3 3THX MHOXECTB pacCMaTpUBAIOTCS CBOMCTBEHHbIE €My CHEelU(pHUYECKHe 3ajaud U
orepalu: JejieHUe Halleslo, ONepUpOBAaHUE OCTaTKAMHU HA MHOXECTBE IIEJIbIX YHCEN, 0COOBbIe CBOWCTBA



pallMOHANBHBIX W HMPPALUOHAIBHBIX YHUCEN, apU(PMETUYECKHE OIEpalud, a TaKKe W3BJICUCHUE KOPHS
HaTypaJIbHOM CTEIIEHHM Ha MHOXXECTBE KOMIUICKCHBIX 4Hcel. biiarogaps mociieoBareaIbHOMY PaCHIMPEHUIO
Kpyra HUCIIOJb3YCMbIX YHUCCI M 3HAKOMCTBY C BO3MOKHOCTAMH HUX NPUMCHCHHUA IJIA PCLICHUS Pa3JIMYHBIX
3aa4d (hopMuUpyeTcs MpeCTaBlIeHHE O EAMHCTBE MATEMAaTHKU KaK HAYKH U €€ POJIM B IIOCTPOCHUH MOJIETei
peasbHOro MHUpa, LIMPOKO UCIIONB3YIOTCS 00001IEHHE U KOHKPETU3allUs.

JIuHus «YpaBHEHUS W HEPABEHCTBA» pEalIM3yeTcsl Ha IMPOTSHKEHUU BCEro OOy4YEeHUs Ha YpPOBHE
cpenHero obmero oOpa3oBaHus, IOCKOJIBbKY B KaXAoM paszaene [Iporpammsl IpenycMOTPEHO pellieHHe
COOTBETCTBYIOLINX 3a7ad. B pesynbraTe oOydaromiyecs OBIIAACBAIOT PA3JIMYHBIMH METOJAMH PELICHHS
pallMOHANBHBIX, HMPPALUOHANBHBIX, IOKa3aTelIbHbIX, JIOTApU(MUUECKUX U  TPUTOHOMETPUYECKHUX
YPaBHEHMI, HEPABEHCTB M CUCTEM, a TAKXKE 3aad, COAEpKalMX napamerpsl. [lorydeHHbIE yMEHUS HIMPOKO
UCTIOJIB3YIOTCS NP UCCIEAOBAaHUH (YHKIUKA C TIOMOIIBIO MPOU3BOAHOM, IPU PEIICHUH MPUKIIAJHBIX 3a/1a4
U 3a1a4 Ha HaXOXACHUC HAnOOIBIINX U HAUMEHBIINX 3HAYEHUIT (bYHKI_[I/II/I HaHHaH COACPpIKATCIIbHAaA JIMHUA
BKJIIOYAeT B ce0s Takxke (POpMUPOBAHME YMEHMH BBINOJHATH pacuéTsl 1o (opmysam, npeodpazoBaHMs
palOHAaIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUECKUX BBIPAKCHUM, a TAKKE BBIPAXKCHUM, CONEPIKALUX
cTeneHu M Jjorapupmbl. braronaps n3ydeHuio anreOpandyeckoro marepuaia IMPOUCXOIUT JalibHeIIee
pa3BUTHE QJITOPUTMHUYECKOIO U aOCTPAKTHOIO MBIIUIEHHUS] O00y4aroImuxcs, (GOPMHUPYIOTCS HAaBBIKU
JeTyKTUBHBIX pacCyKICHUH, paboThl ¢ CUMBOJBHBIMU (hOpMaMHM, IPEICTABICHHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BHJI€ PaBEHCTB M HepaBeHCTB. AiureOpa mpeanaraer 3((eKTUBHbIE MHCTPYMEHTHI AJIS
pelICHUs MPAKTUYCCKUX U CCTCCTBCHHO-HAYUHBIX 3aAa4, HArJIAAHO ACMOHCTPHUPYCET CBOU BO3MOKHOCTH KaK
SI3bIKA HAYKH.

ConepxatenbHo-MeToandeckas JUHUA «DyHKIMH U TpadUKW» TECHO MNEpeIuieTaercs ¢ JIpYruMHU
JUHUAMU Y4eOHOro Kypca, IOCKOJbKY B KaKOM-TO CMbICIE 3aJaéT IOCIeI0BaTeIbHOCTh H3YYEHUS
MaTepuaia. M3yueHne cTeneHHOH, MOKa3aTeNbHOM, JOrapu(pMUUECKO U TPUTOHOMETPUIECKUX (YHKIUH,
UX CBOWCTB M rpa)MKOB, UCMOIB30BaHNE (PYHKUIUH Ul PEIICHHs 3aa9 U3 APYIHX YYEOHBIX MPEIMETOB H
peaIbHOM JKU3HHU TECHO CBSI3aHO KaK C MAaTeMaTMYECKMM AHAJIW30M, TaK M C PEIICHUEM YpPaBHEHUH H
HepaBeHCTB. [Ipu 3ToMm Oosplioe BHUMaHUE yjensercss (OpMHPOBAHHIO YMEHHUs BbIpaXaTb (hopMyiamu
3aBUCUMOCTH MCKY PA3JIMYHBIMH BCIIMUYNMHAMHA, UCCICIOBATH ITOJTYUYCHHBIC q)YHKHI/II/I, CTPOUTH UX Fpa(i)I/IKI/I.
Marepuan 3TOH COAEP/KATEIBPHON JIMHUM HALEIEH Ha pPa3BUTHE YMEHUM W HAaBBIKOB, MO3BOJIIOLINX
BbIp@)XaTh 3aBUCHUMOCTH MEXJy BEIUYMHAMH B pa3iMyHOU (opMme: aHaIUTUYECKOH, rpadudeckodl u
cioBecHO. Ero msydyenuwe cmocoOCTBYeT pa3BUTHIO AITOPUTMUYECKOIO MBILIUIEHUS, CIIOCOOHOCTH K
0000IIIEHHUIO U KOHKPETU3AIUH, HCTIOI30BAHUIO aHATIOTHH.

CopepxarenpHas nuHUs «Hauana mMaremMaTnyeckoro aHajain3a» MO3BOJSET CYHIECTBEHHO PacIIUPUTh
Kpyr Kak MaTeMaTHYeCKHX, TaK W NPUKIAJHBIX 337ay, JOCTYNHBIX OOy4arollMMCs, TaKk KaKk y HHUX
MOSIBIIICTCST  BO3MOXHOCTh CTPOMTH TpaUKH CIOXKHBIX (QYHKUUH, ONpeneniaTh HX HauOONblIMe |
HAauMEHBIINE 3HAYEHUS, BBIYMUCIATH IUIOMAAU QUIYp U OOBEMBI Tel, HAXOAUTh CKOPOCTU U YCKOPEHUs
npoueccoB. /[aHHas coneprkarenpHas JUHUSA OTKPHIBAET HOBBIE BO3MOYKHOCTH ITOCTPOEHUSI MATEMATHYECKUX
MOJIENIEN pealbHbIX CHUTYyallWii, MO3BOJSET HAXOAUTh HAWIY4IIEEe PEUICHHE B NPUKIAAHBIX, B TOM YHCIE
COILIMAJIbHO-9)KOHOMHUECKHUX, 3a/layax. 3HAKOMCTBO C OCHOBaMH MaTeMaTHYECKOI0 aHaJIM3a CIIOCOOCTBYET
Pa3BUTHIO aOCTPAKTHOTO, (OPMAIBHO-JIOTMYECKOTO M KPEaTUBHOTO MBIIUIEHUS, (POPMUPOBAHUIO YMEHHM
pacrno3HaBaTh MPOSBIIEHUS 3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE M HcKyccTBe. OOyyaroniyecs: y3HarT O
BBIJIAIOIINXCS pe3yIbTaTax, MOJYYSHHBIX B X0J1€ Pa3BUTHUS MaTEMAaTUKH KaKk HAyKH, U 00 UX aBTOpax.

ConepxaTenbHO-MeToAnYecKas JTUHUS «MHOXKECTBa U JIOTUKA» BKIIOYAET B ce€0s 3JI€MEHThI TEOPUU
MHOKECTB M MaTeMaTHYECKOH JIOTHKHU. TeOpeTI/IKO-MHO)KeCTBeHHI)Ie IpeACTAaBJICHUA IPOHU3BIBAIOT BECH
KypcC IIKOJIbHON MaTeMaTHKHU U IpeIaraloT Haubosee yHUBEpCaIbHbIN A3bIK, 00bETUHSIONINI BCE pa3iesbl
MaTEMaTHKH U €€ IPUJIOKEHNH, OHU CBSA3BIBAIOT Pa3Hble MaTEMATUUECKHUE JUCLMILIMHBI U UX MPUIIOKEHUS B
enuHoe nenoe. [1o3ToMy BaXXHO 1aTh BO3MOKHOCTb 00y4aroIeMycsi IOHUMATh TEOPETUKO-MHOKECTBEHHBIN
A3bIK COBPEMEHHOM MATEMAaTHMKH W MCIIONb30BaTh €ro JJIS BBIPAXKCHHS CBOMX MBICIEH. [[pyrMM Ba)KHBIM
IPU3HAKOM MaTeMaTUKU KaK HAyKd cJelyeT NpHU3HaTh CBOWMCTBEHHYIO €W CTpPOrocTb OOOCHOBAHUH U
CIICOBAHME ONPENENIEHHBIM IIPABWJIAM IIOCTPOCHHSA JIOKA3aTeNbCTB. 3HAKOMCTBO C  JJIEMEHTaMU



MaTeMaTHYECKOH JIOTHKH CIIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIIUICHHS 00yJarOIIUXCsl, TIO3BOJISIET UM
CTPOUTh CBOU PACCYXJCHUS HAa OCHOBE JIOTHYECKUX TMPaBHJ, (OPMUPYET HAaBBIKH KPHUTHYECKOTO
MBIIIJICHUA.

B yuebHOM Kkypce «Anrebpa W Hadajga MaTEMATHYECKOTO aHalIW3a» TPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOTO MOJICIMPOBAHMSI, KOTOpPHIC TPHU3BAaHBI CIIOCOOCTBOBATh (OPMHPOBAHUIO HABHIKOB
MOCTPOCHHSI MOJZICTICH peallbHBIX CUTYAIMW, UCCIICIOBAHMS ATHX MOJIEINICH C TIOMOIIBIO anmnapara anreophl u
MAaTeMaTUUYCCKOTO aHajlln3a, HUHTCPHPCTAlIMU IMOJTYYCHHBIX PC3YJIbTATOB. Takue 3alaHusl BIIJICTCHBI B
KOKIBIA U3 Pa3/IeNioB MPOTrPAMMEI, TOCKOJIbKY BECh MaTepual yaeOHOro Kypca MIMPOKO MCIIONB3YeTCs s
peleHus MPUKIATHBIX 3a1ad. [Ipyu pemeHnr peabHBIX MPAKTHYECKUX 3a/ad4 OOydarouiuecs pa3BUBAIOT
HaAOJIIOAAaTENbHOCTh, YMEHHE HAaXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIIOJIB30BaTh AHAJIOTHIO,
0000maTh W KOHKPETH3UPOBaTh NpoOsieMy. JlesTenbHOCTh MO (OPMHUPOBAHUIO HABBIKOB PEIICHUS
NPUKIAJHBIX 33/1a4 OPraHU3yeTCsl B IMpoIlecce M3yYeHHs BCEX TeM Yy4eOHOro Kypca «Anrebpa u Havaja
MaTEeMaTHYECKOTO aHAIIN3ay.

Ha usyuenue yueOHOro Kypca «Anredpa u Havyajga MaTeMaTHYECKOTO aHaIM3a» OTBOAMTCS 272 Yaca:
B 10 ximacce — 136 vacoB (4 gaca B Heneno), B 11 kitacce — 136 yacoB (4 yaca B HEJENIO).

COJEPKAHUE OBYYEHUA

10 KJIACC

Yucia v BbIYUCTCHUA

Panmonansupie uucna. OOBIKHOBEHHBIE U JECSATHYHBIE JIpOOH, TMPOLEHTHI, OECKOHEUHBIE
nepuoandeckue apoou. [Ipumenenne qpodeil u MPOLEHTOB AJIs PelICHUs TPUKIATHBIX 3a7]a4 U3 Pa3TUUYHbIX
OTpacjei 3HaHUW U peabHOW KU3HMU.

JlelicTBuTenbHbIe yncia. PannoHaapHble W UppallMOHAIBHBIC Yncia. Apu(METHUYECKUE Oneparuu ¢
JNEHUCTBUTENBPHBIMA 4YHCIaMH. MOJynab JEHCTBUTENBHOTO 4YHCIIa M ero cBoiictBa. [lpuGmmkéHHbIE
BBIYMCIICHHUS], IPABUIIa OKPYTJIICHUS, IPUKUIKA U OIIEHKA PE3yJIbTaTa BEIYUCICHUMN.

Crenenp ¢ nenbiM mnokasareneMm. bunom Helorona. Mcnonp3oBanue noaxondieil Gopmsl 3amucu
JEWCTBUTEIBHBIX YUCEN IJI PEIICHHS TPAKTUYECKUX 3a7a4 U MPEICTaBICHUS TaHHBIX.

ApudmeTnueckuii KOpeHb HaTypaIbHOW CTETICHH U €r0 CBOMCTBA.

Crenensb ¢ pallMOHAIBHBIM ITOKAa3aTEIEM U €€ CBOMCTBA, CTENEHb C IEUCTBUTEIBHBIM [TOKA3aTEIIEM.

Jlorapugm ymncna. CBoiicTBa sorapudma. JlecsiTuunble U HaTypaJIbHbIE JIOTapU(PMBI.

CuHyc, KOCUHYC, TAHT€HC, KOTAHT€HC YHCIIOBOTO apryMeHTa. APKCUHYC, apKKOCHHYC M apKTaHT'€HC
YHUCJIOBOT'O apr'yMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxxmecTBa M TOXIIECTBEHHBIE MPEeOOpa3oBaHUs. YpaBHEHHE, KOPEHb ypaBHEHUs. PaBHOCHWIIbHBIC
YpaBHEHUS U YpaBHEHUs-CIIeICTBUSA. HepaBeHCTBO, pelieHne HEpaBEHCTBA.

OcHOBHBIE METOJBI pEIICHUs LEeIbIX H JIPOOHO-pallMOHATBHBIX YpPaBHEHHH M HEPaBEHCTB.
MHorowieHsl 0T OJHOW NEpPEeMEHHOM. [leneHrne MHOrowieHa Ha MHOTOWIEH ¢ ocTtaTkoMm. Teopema besy.
MHorounens! ¢ nensiMu kodpdunrentamu. Teopema Buera.

[TpeobOpazoBanHms YUCITOBBIX BRIPAKCHUH, COAEPIKAIINX CTETICHH U KOPHH.

Uppaumonansubie ypaBHeHHsl. OCHOBHBIE METObI PEIICHUS UPPALUOHATIBHBIX YPABHEHUH.

[TokazaTenbHble ypaBHeHUsA. OCHOBHBIE METO/IbI PEIIEHUS MTOKA3aTEIbHBIX YPABHEHUIA.

[IpeoOpa3oBaHue BbIpaXeHHH, CoepKalUX Jorapru(mBbI.

Jlorapudmuueckue ypaBHeHus. OCHOBHBIE METOBI PEIICHHUS JIOTAPUPMUIECKUX YPABHCHHI.

OcHoBHBIE TpHUTrOHOMeTpHueckue Qopmynsl. [IpeoOpazoBaHHEe TPUTOHOMETPUYECKUX BBIPAKCHHIM.
PemeHne TpUroHOMETPUYECKUX YPABHEHUM.

Pemienue cucteM JMHEHHBIX ypaBHeHHH. MaTpuila CUCTEMbI JUHEWHBIX YpaBHeHUW. Onpenenurens
MATpUIlbl 2X2, €ro TEOMETPUYECKUH CMBICI W CBOWMCTBA, BBIYMCICHUE €ro 3HAYCHUS, MPUMEHEHUE



OIIpEAEIUTEN Ul PELICHUSI CUCTEMBI JMHEHHBIX YpaBHEHMMU. PelleHne NMpUKIagHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMbl JIMHEWHBIX YypaBHeHUM. MccienoBaHue MNOCTPOCHHOM MOJEIM C TMOMOIIBI0 MaTpull |
ONPEACIIUTENCH.

ITocTpoeHne MareMaTH4eCKUX MOJENIEH peaJbHOM CUTYallMu C MOMOLIBI0 YPABHEHUN U HEPABEHCTB.
IIpuMeHeHHEe ypaBHEHMH M HEPAaBEHCTB K PELICHMI0 MATEMaTHYEeCKMX 3aJad W 3aJad M3 pa3IM4HbIX
obJacTell HAyKW U PeasIbHOW KU3HH.

DOYyHKUMH U TPaPUKH

@Oynkius, crnocodbl 3amanus (QyHkuu. B3aumuo oOpatnbeie ¢yHkumu. Kommosumms ¢yHKIui.
I'paduk Gyakmuu. InemeHTapHbie mpeoOpa3zoBanus rpaduKoB GyHKITUH.

OOnacte omnpesneneHus W MHOXecTBO 3HaueHMM QyHkuuu. Hymun ¢ynkumu. IlpomexyTtku
3HakonoctossHCTBa. Y&€rHple W HeuétHble ¢Qynkuuu. Ilepuogmueckue ¢ynkuuu. [IpomexyTku
MOHOTOHHOCTH (PyHKIMH. MakcUMyMbl U MUHHUMYMBbl (GyHKuud. HaunGomblnee m HauMeHblIee 3HAYCHHS
(GYHKLINU Ha IPOMEKYTKE.

JIuHeliHast, KBaJpaTU4yHas M JApOOHO-IMHEHHAas (QyHKIUM. OJIEMEHTapHOE HCCIEeI0BaHUE M
MMOCTPOCHHE UX TPA(PHUKOB.

CrenenHast pyHKIMS ¢ HAaTypaJbHBIM M IIETBIM MOKa3aTeneM. E€ cBoiicTBa u rpaduk. CoiicTBa u
rpaduK KOpHS N-Oi cTeneH Kak pyHKIUK 0OpaTHOM CTENEeHU C HaTypaJbHBIM I10KA3aTeJIEM.

IToka3zarenbHas U norapudmuyeckas GyHKIUH, X cBoiicTBa u rpaduku. Vcnonb3oBanue rpaduxon
(GyHKIWN 1715 pelIeHus] ypaBHEHHHA.

Tpuronomerpuyeckass OKpPYXHOCTb, OIPEACICHUE TPUTOHOMETPUUECKUX (DPYHKUMNA YHUCIOBOTO
apryMeHTa.

@OyHKIMOHANbHBIE 3aBUCHMOCTH B pealibHbIX Hpoleccax M sABICHUAX. ['paduku peanbHbIX
3aBUCUMOCTEHN.

Hayana maTeMaTH4eCKOro aHajmu3a

ITocnenoBarenbHOCTH, CLIOCOOBI 3a/1aHUS MOCIIEA0BaTEIbHOCTEH. MeTo1 MaTeMaTHYeCKOW UHIYKIIUH.
MOHOTOHHBIE U OTPAaHUUYEHHBIE [TOCIIE0BATENBLHOCTU. VICTOpUS BOSBHUKHOBEHNS MaTEMaTUYECKOIO aHAIN3a
KaK aHaju3a 0ECKOHEYHO MaJlbIX.

Apudmernueckas M TreoMeTpUYecKas Mporpeccuu. beckoHeuHo yObIBalomias TIeoMeTpUYecKast
mporpeccusi. Cymma OeckOoHEYHO  yOBbIBarolllell TeomeTpudeckoil mporpeccud. JIMHEWHBI H
SKCIIOHEHIMANBHBIM pocT. Yuncno e. dopmyna CIOXKHBIX MPOLEHTOB. lcronb3oBaHWE NPOTrPECCHU VIS
pelIeHNs peabHbIX 3aJa4 MPUKIAIHOTO XapaKTepa.

HenpepriBable GyHKIIMU U UX cBOicTBa. Touku pa3peiBa. AcUMNTOTH IrpadukoB pyHkuuil. CBoiicTBa
(GbyHKIMN HENMpepbIBHBIX Ha OTpe3ke. MeToJl MHTEpBaJIOB /sl pelleHHs] HepaBeHCTB. [IpumeHeHune cBoilcTB
HeNpepbIBHBIX (DYHKIMHA AJIs pelIeHus 3a1ad.

[lepBast u BTOpas npousBojHbIE QyHKIMU. OrpeneneHue, reOMeTpPUUeCKUd U (U3NYECKUI CMBICI
MIPOM3BOTHON. YpaBHEHHE KacaTeIbHOU K TpaduKy (pyHKITUH.

IIpousBosnHble d3neMeHTapHbIX (yHKIUMH. [IpousBogHast CyMMBI, TNpPOU3BENEHHS, YaCTHOIO U
KOMIIO3ULIMU (PYHKIIUH.

MHoxkecTBa M JIOTHKA

MHOXeCTBO, OIepaly HaJl MHOKECTBAMU U UX CBOMCTBA. Jlnarpammsel Diiiepa—Benna. [Ipumenenue
TEOPETUKO-MHOXKECTBEHHOI'O amnmnapara Jjis ONHCAaHUS peajbHBIX IPOLIECCOB W SBICHUMN, NPU PEUICHUU
3a7a4u U3 IPYrux y4eOHBIX MTPEIMETOB.

Omnpenenenue, TeopeMa, CBOWCTBO MaTeMaTH4eckoro oOBEeKTa, CIEeACTBHE, J0Ka3aTelbCTBO,
PaBHOCHUJIbHBIE YPaBHEHHUS.

11 KJIACC

Yucyia 1 BBIYHCIEHUS



Harypanbuble u nensie yucna. I[lpuMeHeHue mNpu3HAKOB NEIMMOCTH ILENBIX YHCEN, HauOOJbIIMMA
obmuii nenutens (manee — HOJl) m Haumenbiee odmee kpatHoe (manee — HOK), octaTkoB mo momyito,
anroputMa EBknnza ais pemeHus 3aiad B LEJIbIX YUCIIax.

KommiekcHble ymcna. AnreOpaudeckas M TPUTOHOMETpHUYECKas (OPMBI 3alHMCH KOMIUIEKCHOTO
yucna. Apudmernyeckue onepanuy ¢ KOMIUIEKCHBIMH udnciaamMu. M300pakeHue KOMIUIEKCHBIX YHCEN Ha
KOOpAuMHATHOU 1iockocTu. @opmynna Myaspa. KopHu N-0il cTeneHu u3 KOMILUIEKCHOTO yucia. [Ipumenenue
KOMILICKCHBIX YMCEN JUISl pelieHusl (PU3MYECKUX U FTeOMETPUIECKUX 3a/1a4.

YpaBHeHusI 1 HEPaBEeHCTBA

Cucrema U COBOKYITHOCTh YPAaBHEHHI U HEPaBEHCTB. PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBHUSL.
PaBHOCHIIBHBIE HEPABEHCTBA.

OT00p KOpHEH TPUTOHOMETPHUYECKUX YPAaBHEHHUH C MOMOIIBIO TPUTOHOMETPHUECKOW OKPYKHOCTH.
Pemenue TpUroHoMeTpuUECKUX HEPABEHCTB.

OcHOBHBIE METOBI PELICHUS TOKA3aTENIbHBIX U JIOTApU(PMUUECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIUOHAIbHBIX HEPABEHCTB.

OCHOBHbIE METOJBl PEIIEHUS CUCTEM M COBOKYIHOCTEH palMOHANBHBIX, HpPpalMOHAIbHbIX,
[IOKAa3aTeIbHBIX U JOrapu(PMUUECKUX YPABHEHU.

VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C TapaMETPAMH.

[IpuMeHeHne ypaBHEHMH, CUCTEM M HEPABEHCTB K PEIICHUIO MATEMATHMYECKUX 3a/Jad U 3aJad U3
pa3aMyYHbIX 00JacTel HayKH U pealIbHOM JKU3HU, UHTEPIIPETALINS [T0JIyUEHHBIX PE3yJIbTaTOB.

DOyHKIUH U rpaGuKu

I'paduk xommozuumu Qyskumii. ['eomerpuueckue o0pa3bl ypaBHEHUH U HEPaBEHCTB Ha
KOOPJAMHATHOM MIJIOCKOCTH.

Tpuronomerpuieckre GyHKINHU, UX CBOMCTBA U rPadUKH.

I'paduueckne MeTONBI pelIeHUs YpaBHEHUI W HEpaBeHCTB. | padudeckre METOABI pelIeHus 3a1a4 ¢
rnapameTpamH.

Hcnonb3oBanue rpagukoB (YHKIMHA JUIs HCCIIEAOBaHMS IPOLIECCOB M 3aBUCHUMOCTEH, KOTOpHIE
BO3HUKAIOT NP PEUICHUH 3a/1a4 U3 APYrUX YUeOHBIX IPEIMETOB U PEATbHOU KU3HU.

Havyana maTeMaTH4eckoro anajamnsa

[IpumeHeHMe TNPOU3BOJHONM K HCCIEIOBaHMIO (YHKIMH HAa MOHOTOHHOCTh M 3IKCTPEMYMBI.
HaxoxxaeHne HanOobIIero ¥ HAMMEHbIIETo 3HAYeHU I HeTIPephIBHOM (PYHKIIUM Ha OTpe3Ke.

[Ipumenenne npou3BOAHON AJII HAXOXKIACHMS HAWJIyYlIero pelieHUs B NMPUKIAAHBIX 3aJadax, AJs
oTpesieNIeHUs] CKOPOCTH U YCKOPEHHS Mpoliecca, 3aJaHHOro (hOpMyIoi WK rpaduKoM.

IlepBooOpasHasi, OCHOBHOE CBOICTBO MepBOOoOpa3HbIX. [lepBooOpa3Hble 371€MEHTapHBIX (QYHKIHUI.
ITpaBuia HaX0XJIEHHS IEPBOOOPA3HBIX.

Huterpain. ['eomerpudeckuii cMbICT HHTETpaia. Beruncnenue onpenenéHHOro nHTerpana mo gopmyse
Herotona-Jleitonumna.

[IpumeHeHne MHTErpasia JUis HaXOXKACHUS IUIOUIAJeH MUIOCKUX (GUTyp U 00bEMOB Ie€OMETPHUECKUX
TeN.

[Ipumeps! pemrenuit nuddepeHuaNbHbIX ypaBHEHU. MaTemaTuueckoe MOJETUPOBAaHUE peabHbBIX
MIPOIIECCOB C MOMOIIBIO AU PEepeHITHATBHBIX YPaBHCHHIA.

IUDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUSA YYUEBHOI'O KYPCA «AJI'EBPA N HAYAJIA
MATEMATHYECKOI'O AHAJIM3A» (YIJIYBJIEHHBI YPOBEHB) HA YPOBHE CPEJIHEI'O
OBILIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATBI

1) rpamIaHCKOr0 BOCIUTAHMS:
c(hOpPMHUPOBAHHOCTD TPAKIAHCKON TMO3UITMU O00YUYaIOIIErocsl Kak akKTUBHOTO W OTBETCTBEHHOTO YJICHA
pOCCHIICKOTO 00IIIecTBa, MPEACTABICHHE O MaTEMaTHYECKUX OCHOBAaX (YHKIIMOHUPOBAHUS Pa3TUIHBIX



CTPYKTYp, SIBJICHHH, TMpOIEAYp TpPaxAaHCKOro ooOmecTtBa (BBIOOPHI, OMPOCHl M JPYroe), yYMEHHE
B3alMO/ICIICTBOBATD C COLIMATILHBIMUA HHCTUTYTaMH B COOTBETCTBHUHU € UX (PYHKIMSAMU U Ha3HAUYCHUEM;

2) NaTPMOTHYECKOT0 BOCIIMTAHMS:

c(OPMHPOBAHHOCTh POCCUHCKOM TpPaKTAHCKOW HMAGHTHYHOCTH, VYBAXKEHHS K MPOHUIOMY U
HACTOAIIEMY POCCUHCKON MaTeMaTHUKH, IEHHOCTHOE OTHOILLIEHUE K JOCTHKEHUSIM POCCUNCKUX MaTEeMaTHUKOB
U POCCUICKOM MaTeMaTH4eCKOMN IIKOJIbI, UCIIOIB30BaHUE ITUX JOCTHKEHUHN B APYTUX HAyKaxX, TEXHOJIOTHSX,
cdepax IKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAaHHE JYXOBHBIX IIEHHOCTEM pOCCHHCKOro Hapoaa, c(HOpMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHMS, ITUYECKOTO MOBEIEHHUS, CBA3AHHOIO C MPAKTUYECKUM IMPUMEHEHHEM JIOCTH)KEHUN HAyKu W
JESTEeIbHOCTHIO YUEHOTO, OCO3HAHUE JINYHOTO BKJIAZa B IOCTPOCHHUE YCTOWYMBOTO OyIyILEro;

4) 3cTeTHYECKOr0 BOCTIMTAHUS:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKIIIOUAs 3CTETUKY MaTeMaTHYECKIX 3aKOHOMEPHOCTEH, 00BEKTOB,
3a/a4, peIIeHHUM, pacCy>KICHHM, BOCIPUUMYHUBOCTh K MATEMAaTUYECKUM acleKTaM pa3IUYHbIX BHUJIOB
HCKYCCTBA;

5) pu3nveckoro BOCHIMTAHUSA:

chOPMUPOBAHHOCTh YMEHHsI TPUMEHATh MaTeMaTU4YeCKHWEe 3HaHHWs B HMHTEpecax 370pOBOIO H
Oe3omacHOro oOpas3a >KHM3HHM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0POBBIO (30pPOBOE MHTAHHE,
cOamaHCUpPOBAaHHBIM PEXKUM 3aHITHA W OTIbIXA, peryisipHas (U3WYecKas aKTHBHOCTH), (PHU3UYEecKoe
COBEPILIEHCTBOBAHMUE MPU 3aHATUAX CIIOPTUBHO-03/I0POBUTEIHLHOMN JIESITEIIBHOCTHIO;

6) TPY10BOr0 BOCIIUTAHHSA:

TOTOBHOCTh K TpPYAY, OCO3HAaHUE LIEHHOCTH TPYAOIIOOMS, HWHTEpeC K pa3iIuyHbIM cdepam
poecCHOHATLHOM JEITeILHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON W €€ NMPWIOKCHHUSIMH, YMEHUE COBEpIIATh
OCO3HAHHBIN BBIOOP Oyaymiel mpodeccun U pearn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUTAHBI, TOTOBHOCTH
U CHOCOOHOCTh K MaTeMaTH4eCKOMY OOpa3oBaHUI0 UM CaMOOOPa30BaHHIO HA MPOTSKEHHHM BCEH >KHU3HH,
TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIIEHUU MPAKTUUECKUX 3a7a4 MAaTeMaTUYECKON HalPaBICHHOCTH;

7) 3KOJIOTrMYECKOT0 BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh IKOJOTUYECKON KYJIBTYPhI, NMOHWMAHUE BIUSHUS COIUATHHO-2KOHOMHYECKUX
MPOLIECCOB HA COCTOSIHUE TPUPOJHOM U COIMANBHOW Cpeabl, OCO3HAHHE TJI00AIBHOTO XapakTepa
HKOJIOTMUECKUX TPOOJieM, OpUEHTAIMs Ha MPUMEHEHUE MAaTeMAaTUYeCKUX 3HAHUU I pelleHus 3aJad B
00JIaCTH OKpYXalolleld Cpenbl, MIAHUPOBAHUE IOCTYIKOB M OLIEHKH MX BO3MOMKHBIX IOCJIEACTBUUN s
OKpY>Karollen Cpeibl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OOIIIECTBEHHON TPAKTUKH, MMOHUMaHWE MaTEMaTUYECKOW HAyKH Kak c(epbl 4elIOBEUeCKOU IesTEIbHOCTH,
ATanmoB €€ pa3BUTHUSA W 3HAYUMOCTH [IJISi Pa3BUTUS IMBWIM3AIMH, OBJAJCHUE SI3BIKOM MaTEMaTHKH H
MaTeMaTUYeCKOW KyJIbTYpOHl Kak CpeICTBOM MO3HAHMUS MHUpA, TOTOBHOCTHb OCYIIECTBISATH MPOEKTHYIO U
HCCIIEA0BATENbCKYIO ACSITENbHOCTh MHIUBUAYAIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATbBI

IHo3naBaTenbHBIE YHHBePCAJIbHbIE YUeOHbIe AeiCTBUS

ba3oBble JJornueckue aAeMcTBUA:

BBIABIIATD U XapaKTepHSOBaTB CyHIGCTBeHHBIe HpI/ISHaKI/I MATEMATHUYCCKUX 06LGKTOB, HOH?ITI/Iﬁ,
OTHOIICHUH MEXIy MOHATHAMH, (POpPMYIHpPOBATh OINpENETIeHUs MOHATHI, yCTaHABIUBATH CYIECTBEHHBIN
MpHU3HAK KJIAacCU(PUKAIIMU, OCHOBAHHUS 7151 00OOIIEHUS U CPAaBHEHHUSI, KpUTEPUHU TPOBOAMMOrO aHAIIN3a;

BOCIIPUHUMATh, (POPMYJIMPOBATh U MPEOOPA30BBIBATH CY)KICHHS: YTBEPAUTEIbHBIC U OTPULIATEIbHEIE,
eAMHUYHBIC, YACTHBIC U O0IINE, YCIOBHEIE;



BBISIBIIATh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3U M TMPOTHUBOpEuUrs B (hakTaxX, NAaHHBIX,
HaOTIOJICHUSX W YTBEPKIACHUSX, IPeJIaraTb KPUTEPUH TSI BBISIBICHHS 3aKOHOMEPHOCTEH 1 MPOTHUBOPEUHI;

Jenatb  BBIBOJABI C  HCIOJB30BAHMEM  3aKOHOB  JIOTMKH, JEAYKTHUBHBIX M  HMHAYKTHBHBIX
YMO3aKJIIOUCHHH, YMO3aKIIOUECHUH 110 aHAJIOTUH;

MPOBOJIUTh CaMOCTOSITEJIBHO JIOKA3aTeIbCTBA MAaTEMaTUYECKHX YTBEPXKICHUU (TpsIMbIE W OT
MIPOTHBHOTO), BBICTPAWBATh AaPryMEHTAIlMI0, TPHUBOJUTH TPHUMEPHl W KOHTPIPUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIC CYXKICHHSI M BHIBOJIBI;

BEIOHMpATH CIOCcO0 pelieHus yueOHOU 3a/1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS, BEIOUPATH
Han0oJiee MOAXOIAIINI C YYETOM CaMOCTOSITEIHHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBarejhLCcKue AeiicTBHA:

HCIOJIb30BaTh BOIPOCKHI KaK HMCCIEI0BATEIbCKUI MHCTPYMEHT MO3HAHUs, (DOPMYJIHPOBATH BOIPOCHI,
buKcHpyOIIUe MPOTHBOpPEYre, MpPoOIeMy, YCTaHABIMBATH MCKOMOE M JIaHHOE, ()OPMUPOBATH THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MTO3UIIMIO, MHEHUE;

MPOBOAUTh CAMOCTOSITENIBHO CIUIAHUPOBAHHBIM HKCIEPUMEHT, HCCIEAOBaHUE IO YCTAHOBJICHUIO
OCOOCHHOCTEH MaTeMaTH4YeCKOro OOBEKTa, SBJICHHS, IPOIECCa, BBIIBICHUIO 3aBHUCHMOCTEH MEXITy
00BEKTaMHU, SIBJICHUSIMH, TIPOIICCCAMH;

CaMoCTOSITeNIbHO  (OPMYIUPOBaTh OOOOIIEHHsT M BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO
HaONIO/IEHUsl, MCCIEAOBAaHUSA, OIICHUBATh JOCTOBEPHOCTh TIOJYYEHHBIX pE3YyJlbTaTOB, BBIBOJOB H
00001IeHMNIT;

MIPOTHO3UPOBATh BO3MOKHOE PAa3BUTHE IIPOIlecCa, a TaKKE BBIIBUTATh TMPEIINOJIOKEHUS O €ro
Pa3BUTHUHU B HOBBIX YCIOBHUSX.

Pa6Gora ¢ undopmanmeii:

BBISIBIIATH JACPUIUTH WH(GOPMAIUH, JaHHBIX, HEOOXOJUMBIX JIJI1 OTBETA HA BOMPOC U ISl PEIICHUS
3aJ1a4u;

BBIOMpaATh MH(OPMALIMIO U3 UCTOYHHKOB PAa3IMYHBIX THUIIOB, aHAM3UPOBATh, CHCTEMaTU3UPOBATh U
HUHTEPIPETHPOBATH HHPOPMAIIMIO PA3TUYHBIX BHIOB M (POPM MpeacTaBICHUS;

CTPYKTYpUPOBaTh HMHGOPMAILMIO, TPEJACTaBIATh €€ B pPa3Iu4HbIX ¢GopMax, WIUIIOCTPUPOBATH
rpaduyecku;

OLIEHHUBATh HAAEKHOCTh HH(OPMAILIMU TTO CAMOCTOSTENHHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.

KomMyHuKaTHBHBbIe yHHMBepcalbHble y4eOHbIe AeiicTBHSA

Oo0menue:

BOCIPUHUMATh U GOPMYJIMPOBATH CYKJEHUS B COOTBETCTBUH C YCIIOBUSMU U LIEJIIMU OOIIEHUS, SICHO,
TOYHO, TPAMOTHO BBIP@XaTh CBOIO TOYKY 3PEHUS B YCTHBIX M NMHMCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 110
X0y pelIeHus 3a1a4i, KOMMEHTUPOBATh MOJyYeHHBIH pe3ysbTar;

B X0J/I¢ OOCYXXJEHHUs 3a/JaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBbI, MPOOJIEMBI, pemaeMon
3aaa4u, BbICKA3bIBATh UJICH, HALICJICHHBIC HA IMONCK PCIICHMSA, COITOCTABIIATh CBOH CYXICHHA C CYKICHUAMHA
JAPYTrUX Y4YacTHUKOB Juaiiora, oOHapyKHMBaTh pa3jMyde W CXOJCTBO IO3UIUH, B KOPPEKTHOW ¢opme
(dbopMyIMpOBaTH pa3HOTIACHS, CBOM BO3PAXKEHUS;

MMpeaACTABIATH PE3YIbTAThL peICHUA 3a1a4u, OKCIICPUMCHTA, HCCICa0BaHUsI, IMPOCKTA,
CaMOCTOSITENIbHO BbIOMpaTh (GOopMaT BBICTYIUIEHHS C Y4Y€TOM 3a7ad MpPEe3eHTAlud MU OCOOEHHOCTEH
ayJAUTOPHUH.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIE 1efiCTBUSA

Camoopranuszaums:

COCTABIIATh IUJIAH, aJITOPUTM DPELICHMs 3aJaud, BHIOMpATh CHOCOO pEIICHUs C Y4ETOM HMEIOIUXCs
PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBAaTh M KOPPEKTHPOBATh BAPHAHTHI PELICHUI ¢
y4€TOM HOBOM MH(OpMaIuu.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVIEKT:



BJIaJICTh HABBIKAMH TI03HABATEIILHOW pe(IeKCHH KaK OCO3HAHHS COBEPIIACMBIX ACUCTBUH U
MBICTHTEBHBIX MPOIECCOB, UX PE3YJIbTAaTOB, BIAJIETh CITOCOOAMHU CaMOITPOBEPKH, CAMOKOHTPOJIS TpoIiecca
U pe3ysibTaTa PEeUICHUs MaTeMaTHUCCKOM 3a/1auu;

MPEIBUICTh TPYJHOCTH, KOTOPbIE MOT'YT BO3HHUKHYThH IPU PELICHUHU 3a/1a4K, BHOCUTh KOPPEKTUBBI B
JeSITeTbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWJCHHBIX ONIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pE3yjbTara IEU M YCIOBUSAM, OOBSICHATh NPUYHHBI JIOCTUKCHUS WIIH
HEJIOCTHKCHHS PE3YJIbTATOB JCSATEIBHOCTH, HAXOUTh OIIUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl IesITeJIbHOCTD:

MOHUMAaTh W UCIOJIb30BaTh MPEHUMYIIECTBA KOMAHIHOW W WHIUBUAYAJILHOW PAaOOTHI MPU PEUICHUU
yueOHBIX 3ajay, MPUHUMATh IeJIb COBMECTHOH JESTEIbHOCTH, TUIAHMPOBATH OPraHW3aIlMI0 COBMECTHOMN
paboThI, pacnpeneNaTh BUABI paboT, JOrOBApUBATLCS, 00CYKIATh MPOIIECC W PE3yIbTaT padOThI, 0000IIaTh
MHEHHS HECKOJIbKUX JIIOACH;

Y4acTBOBATh B TPYIMIIOBBIX (opMax padoThl (00CYXIeHUs, OOMEH MHEHUH, «MO3TOBBIC HITYPMBD» H
WHBIC), BBITOJHATH CBOKO YacTh pabOThl U KOOPIUHHPOBATH CBOU JICHCTBUS C APYTUMH YJICHAMU KOMaH]IbI,
OLICHUBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPUTEPHIM, CHOPMYIHPOBAHHBIM YUaCTHHKAMH
B3aUMO/ICHCTBUS.

INPEAMETHBIE PE3YJIBTATbBI

K xonny obyuenus B 10 kjacce oOyyarouiuiicss NOJy4duT CIEIYIOIINE MPEAMETHbBIE PE3YJIbTaThl 110
OTAEIBHBIM TeMaM pabodeill IporpaMMbl yUeOHOTO Kypca «Anredpa v Hadyajga MaTeMaTHIeCKOTO aHAIN3ay:

Yucsia ¥ BHIYUCICHUSA:

CcBOOOJHO OMEpPUPOBATH MOHATUSMU: pAIlOHATIBHOE YHCIIO, OECKOHEYHAs MEepUOoANYEcKas IpoOb,
IIPOLIEHTHI, HMPPAIMOHAIBHOE YWCIO, MHOYKECTBA pALMOHAJIBHBIX M JEHCTBUTEIBHBIX YHCEN, MOJIYJb
JIeWCTBUTEIILHOTO YHCIIA;

MPUMEHSITh APOOU U MPOLECHTHI JUIS PElIeHUs MPUKIAJAHBIX 3a7]a4 U3 Pa3IMYHbIX OTpaciel 3HaHUN U
peanbHOU KU3HY;

MPUMEHSTh NPUOIMKEHHBIE BBIYMCIEHUS, MpaBUia OKPYIJIEHUS, NPUKHUIKY M OIEHKY pe3yJbTaTa
BBIYHCIICHHUI;

CBOOOJHO OIEpPHUPOBATH TOHATHEM: CTENEHb C LEJNbIM IOKa3aTeleM, HCIOJIb30BaTh MOIXOMSLIYIO
(dbopMy 3amucH TEHCTBUTENBHBIX YHCET IS peICHUS MPaKTUYECKUX 3a/1a4 U MPEICTABICHUS TaHHBIX;

cBOOO/IHO ONIEPUPOBATH MOHATUEM: apU(PMETUUECKUN KOPEHb HATYpaJIbHOM CTENEHU;

CcBOOO/IHO ONEPUPOBATH MOHATUEM: CTETIEHb C PALIMOHAIBHBIM ITOKa3aTelNeM;

CBOOO/IHO OMEPUPOBATH MOHATUSAMU: JOrapru(M Yrcia, TeCITUUHBIE U HaTypalbHbIE JIOTapU(MBI;

CBOOOJTHO ONIEPUPOBATH MOHATHIMHU: CUHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC YHCIOBOTO apryMeHTa;

OTIepUPOBATH OHATUAMU: APKCUHYC, ApPKKOCUHYC M apKTaHT'€HC YHCIOBOTO apryMeHTa.

YpaBHeHHsI M HEPABEHCTBA:

CBOOOJHO ONEpPUPOBATh MOHATUSMHU: TOXJIECTBO, YpPaBHEHHE, HEPABEHCTBO, pPaBHOCHIIbHBIC
yYpaBHEHUS U YPABHEHUS-CJIE/ICTBHS], PABHOCUJIbHBIE HEPABEHCTBA;

MPUMEHSTh Pa3jIMYHble METOJbl PEIICHUS PAaLlUOHANBHBIX M JIPOOHO-pPAllMOHANBHBIX YpaBHEHUH,
MIPUMEHSITh METOJ1 MHTEPBAJIOB JUIsl pEIICHNS HEPaBEHCTB;

CBOOOJHO ONEpUPOBATh MOHATHSAMU: MHOTOUIEH OT OJHOW INEepPEeMEHHOW, MHOTOWIEH C IEeNbIMU
KOd(QpHUIHMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHATH JIeJIEHHE MHOTOYJIeHa Ha MHOTOWIEH C OCTAaTKOM,
teopeMy be3y u Teopemy Buera aiist pemienus 3anay;

CBOOOJHO OIEpPUPOBATh MOHATHUAMU: CHUCTEMA JIMHEHHBIX YpaBHEHHM, MaTpHIla, OMPEIEeIIUTENb
MaTpuLbl 2 X 2 M €ro reOMETPUYECKUI CMBICI, HCIOJIb30BaTh CBOWCTBA OIpeaenuTens 2 X 2 i
BBIYMCIICHHUS] €r0 3HAYCHHS, MPUMEHSATh ONPEACNUTENN ISl PELICHUS CUCTEMbl JIMHEWHBIX YpPaBHEHH,
MOJIETIMPOBaTh pealibHble CHUTyallMM C TOMOIIbI0 CHUCTEMbl JIMHEHHBIX ypaBHEHUH, HCCIEI0BATh
MTOCTPOCHHBIE MOJIENIN C TIOMOILBIO MATPHI] U OIPEEIUTENEH, MHTEPIPETUPOBATH MOTYYECHHBIN pe3ylbTar;



HCIIOIh30BaTh CBOMCTBA JIEUCTBHUI C KOPHAMH JIJIsl IPEOOPa30BaHUs BRIPAKCHUH;

BBITIOJIHATh TNPEOOpa3OBaHUsl YHUCIOBBIX BBIPAKEHUH, COJEp)KAIIMX CTEMNEHH C PaluOHAIbHBIM
roKa3aresem;

MCIOJIB30BaTh CBOMCTBA JIOTapu(pMOB IJIs MpeoOpa3oBaHus Jorapu(MUIECKUX BBIPAKECHUH;

cBOOOJHO OMNEpPUpPOBaTh MOHATHSAMH: HPpPALMOHAIBHBIC, TOKa3aTelbHbIE U JIorapu(MUUECKHe
YpaBHEHHUS, HAXOAUTh HUX PEHICHHUS C MOMOIIbI0 PAaBHOCHIIBHBIX MEPEXOJ0B HIIM OCYILECTBISS MPOBEPKY
KOpHEH;

MPUMEHSATh OCHOBHBIE TPUTOHOMETpHUECKHEe (GOopMyIbl Ui mpeoOpa3oBaHUsl TPUTOHOMETPHUECKUX
BBIPAXKEHUI;

CcBOOOJHO OINEpPUPOBATH MOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPUMEHSITh HEO0OXOIUMBbIe
(bopMyIIBI TS pelIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUH;

MOJICIMPOBATh peallbHble CHUTYyallud Ha S3bIKE aireOpbl, COCTABIATh BBIPAKEHUS, YpaBHEHUS,
HEPAaBEHCTBA M0 YCJIOBHUIO 3aJauyd, HCCIENOBATh IMOCTPOCHHBIE MOJEIM C HCIIOJIb30BAaHHEM aIllapara
anreopsl.

DyHKIUH U TPaQUKH:

CBOOOJHO ONEpPUPOBATH MOHATUAMHU: (YHKIHSA, CHOCOOBI 3alaHusl (YHKIMH, B3aUMHO OOpaTHBIC
byHKIMHN, KOMIIO3uLKs GYHKUIUHN, Tpaduk QyHKINHU, BBIIOIHITH SJI€MEHTapHbIE IpeoOpa3oBaHus rpaduKoB
byHKIUi;

CBOOOJTHO OTEPHUPOBATH MOHATHAMU: 00JIACTH ONPEIEICHUS M MHOYKECTBO 3HAUCHUH (DYHKIIMH, HYIH
(GyHKINH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA;

CcBOOOJHO OINEpPUPOBATH MOHATUSAMU: YETHBIE U HEYETHBIE (YHKIMH, MEpHOANYecKHe (DYyHKIUH,
MPOMEXYTKH MOHOTOHHOCTH ()YHKIIMH, MAKCUMYMBl U MUHUMYMbI (DYHKIIUU, HAUOOJIbIIICE U HAUMEHbIIIEEe
3Ha4YeHUE PYHKIUU HA IPOMEKYTKE;

CBOOOJHO OINEPHPOBATH MOHATHAMH: CTETICHHAs (YHKIMS C HAaTypaJbHBIM M IIEJBIM IOKa3aTeleM,
rpaduK cTerneHHON (YHKLIMU C HaTypalbHbIM M LIEJbIM IOKa3zareseM, rpaduk KOpHsS N-OM CTENeHH Kak
(byHKIMN 0OpaTHOM CTENEHH ¢ HATypaJIbHBIM MOKa3aTeseM;

OTIEpPUPOBATH TIOHATHSIMHU: JIMHEHHAs, KBaJpaTHYHAs W JPOOHO-TMHEWHash (YHKIWHU, BBITIOIHSITH
AIIEMEHTAPHOE MCCIIEJOBAHNE M TOCTPOSHHUE UX TPaPHKOB;

CBOOOJHO ONEepUpOBaTh MOHATHAMU: MOKa3zaTelbHas M Jorapudmuyeckas QyHKLIUHU, UX CBOMCTBA U
rpad¥uKu, UCIOIB30BATh UX I'paUKH [T PELICHUs ypaBHEHUH;

CBOOOJHO  ONEpUPOBATh  TOHATHSIMH:  TPUTOHOMETPHYECKAsh  OKPY)KHOCTb,  OTpeE/CICHHE
TPUTOHOMETPHUYECKUX (DYHKIIUH YHUCIOBOTO apTyMEHTAa,

UCMOJb30BaTh Tpapuku (QYyHKIMHA Ui MCCIeIOBaHMUSA MPOLECCOB M 3aBUCUMOCTEH IMpH pelIeHUH
3aja4 U3 JIPYrux Y4eOHBIX MPEIMETOB M PeajbHOM JKU3HH, BbIpaXaTh (OPMYIaMU 3aBUCUMOCTH MEXITY
BEIIMYMHAMU;

Havana maTeMaTH4eCKOro aHAJIN3Aa:

CBOOOJHO ONEpUpOBaTh MOHATHUAMH: apuMeTHUecKasi U reoMeTpudecKas Mporpeccus, 0eCKOHEYHO
yOBIBatOIasi reOMETpUYecKas MPOrpeccus, JIMHEHHbIM M AKCIOHEHLIMANbHBIM POCT, (GopMyia CIOKHBIX
MPOIICHTOB, UMEThH MPEJICTABIICHHE O KOHCTAHTE;

WCTIOJIH30BATh MPOTPECCUH [T PEIICHHS PEaTbHBIX 3aj1ad MPUKIaTHOTO XapaKTepa;

CBOOOJHO ONEpUPOBATh MOHATHAMM: TOCIEOBATEIBHOCTD, CIOCOOBI 3aaHus MOCIEI0BaTEIbHOCTEMH,
MOHOTOHHBIE U OTPaHUYEHHBIE IOCIEI0BATEIbHOCTH, MOHUMATh OCHOBBI 3apOXKIAECHUS MaTeMaTHYECKOTro
aHaJM3a KaK aHam3a OCCKOHEYHO MaJIbIX;

CcBOOOJHO ONEpUPOBATH MOHATUSMU: HEMpPEpPbIBHBIE (PYHKIMH, TOUYKU pa3pbiBa rpaduxa (yHKIUH,
aCUMIITOTHI Irpaduka GyHKINY;

CBOOOJHO ONepUpoOBaTh MOHATHEM: (YHKIMs, HENpepbIBHAs Ha OTpe3Ke, NMPUMEHATh CBOMCTBa
HENpPephIBHBIX (PYHKIMHA I peleHus 3a1a4;

cBOOOJHO OIEpUpPOBaTH MOHATUSAMU: TEpBasi U BTOpas MPOU3BOJAHBIE (DYHKUMHU, KacaTelbHas K

rpaduky GyHKINH,



BBIUUCIIATh IPOU3BOJHBIE CYMMBI, IPOU3BEIEHUS, YACTHOTO W KOMIIO3UMIUM JBYX (YHKLUH, 3HATh
IIPOU3BOIHBIE 3JIEMEHTAPHBIX (YHKIIUH;

MCIOJIb30BATh TEOMETPUUYECKHIM U (PU3NUECKUN CMBICT IPOU3BOTHOM JIJIsl pEILICHHS 3a/1a4.

MHoKecTBa M JIOTHKA:

CBOOOJHO ONEPUPOBATH MOHATHSIMU: MHOXECTBO, OIIEpaLlUU HaJl MHOXKECTBAMU;

HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN allapaT [l ONIMCAHUS PeabHbIX IIPOLECCOB U SIBJICHUM,
IIPU PEUICHUH 33134 U3 IPYTUX YIeOHBIX MPEIMETOB;

CBOOOZIHO OIIEPUpPOBATh IOHATHSMM: OIPEICICHUE, TEOpeMa, YPaBHEHME-CIIEJICTBUE, CBOMCTBO
MaTEeMaTHYeCKOro 00beKTa, J0Ka3aTeabCTBO, PABHOCHIIbHBIE YPABHEHUS U HEPABEHCTBA.

K xoHny o0ydenus B 11 kiacce oOy4aromuiics NOIYYUT CIEIYIOLUE MPEAMETHbIE PE3yNbTaThl 10
OTAENBHBIM TeMaM pabouell IporpaMMbl yueOHOTO Kypca «Anredpa 1 Havyajga MaTeMaTHYEeCKOTO aHAIHU3a»:

Yuciia 1 BbIYUCICHUSA:

CBOOOJHO ONEPUPOBATH NOHATUAMU: HaTypaJIbHOE U 11€J0€ YNCIIO0, MHOKECTBA HATypallbHBIX U LIENbIX
4uCell, UCII0JIb30BaTh Npu3Haku Aeaumoctu nenslx uuces, HOJl u HOK HaTypasbHBIX 4ncen )i pelieHus
3a/1a4, IPUMEHATh aNropuT™ EBkinuna;

CBOOO/JIHO ONEpUPOBATh IOHATUEM OCTAaTKa MO MOAYJIO, 3allMChIBaTh HAaTypaJlbHbIE YHCIa B
Pa3IMYHBIX TO3ULMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJHO ONEpUpOBaTh MOHATHAMM: KOMIUIEKCHOE YHCIO W MHOXECTBO KOMIUIEKCHBIX YHCell,
NPEJCTAaBIATh KOMIUIEKCHBIE YHCIAa B alreOpandecKkol W TPUTOHOMETPUYECKOH Qopme, BBITOIHSATH
apu(pMeTHYECKUE OTepaliy C HUMU B U300pakaTh Ha KOOPIMHATHOM TUIOCKOCTH.

YpaBHeHNsI 1 HEPABEHCTBA:

CBOOOJHO ONEpUPOBaTh NOHATHAMM: HppaLMOHANbHbIE, II0Ka3aTelibHble U JiorapudMuyeckue
HEPABEHCTBA, HAXOJAUTh UX PEIICHUS C IIOMOIIbIO0 PABHOCWIIBHBIX IIEPEXOOB;

OCYILIECTBIATH OTOOP KOPHEN IIPU PELLIEHUU TPUTOHOMETPUYECKOIO YPABHEHUS;

CBOOOJHO OIEpPHUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MPUMEHSATh HEOOXOAUMBIE
(bopMyIIbI TSl pelieHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX HEPABEHCTB;

CBOOO/ZIHO OINEpUpOBaTh MOHATUSIMM: CHCTEMa U COBOKYNHOCTh YpPaBHEHHH W HEPABEHCTB,
PAaBHOCUJIBHBIE CHCTEMBI M CHUCTEMBI-CIEIACTBHS, HAXOAWTh PELICHUS CUCTEMBI M COBOKYITHOCTEH
panMoHaIBHBIX, UPPALIMOHATIBLHBIX, TOKA3aTENbHbIX U JOrapu(pMUUECKUX YPAaBHEHUN U HEPABEHCTB;

pemars paloHaIbHbIE, UpPpaLMOHAJIBHEIE, [IOKa3aTelbHBIE, JorapupmMuyecKue u
TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA, COJIEp KAINe MOYJIN U ITapaMeTPBhI;

MPUMEHTh TpapuuecKue METOAbl JUIsl PELIECHUS YpaBHEHHWH M HEpPaBEHCTB, a TaKXe 3aJad C
napaMeTpamy;

MOJICIMPOBaTh pealibHble CHUTyallUd Ha s3bIKE aireOphl, COCTAaBJIATH BBIPAKEHUS, YpaBHEHUS,
HEPABEHCTBA M UX CHCTEMBI 10 YCIOBHIO 3aJa4M, UCCIIEN0BATh ITOCTPOEHHBIE MOJEIN C MCIOJIB30BAHUEM
anmapara ajnreOpbl, HHTEPIPETUPOBATH MOTYYEHHBIN pe3ynbTar.

DyHKIUH U TPaQUKH:

CTPOUTH TpaUKH KOMIO3MLMHU (PYHKIUI C MOMOIIbIO 3JIEMEHTAapHOTO HCCIEJAOBAHUS U CBOWCTB
KOMITO3UIINH IBYX (DYHKLIUA;

CTPOUTH Fr€OMETpUUECKHe 00pa3bl ypaBHEHUM U HEPABEHCTB HA KOOPAMHATHOM IJIOCKOCTH;

CBOOO/THO OTIEPUPOBATH MOHATHIMU: TpaUKU TPUTOHOMETPHUECKUX (DYHKIIUHA;

NPUMEHATHh (PYHKIIMH JUI MOJICTUPOBAHMS U UCCIIEIOBAHUS PEAbHBIX MPOIIECCOB.

Hayana maTreMaTH4ecKoro aHajim3a:

HCIOJIb30BaTh IPOU3BOIHYIO Ul UCCIIeI0BaHUS (YHKIIMM HA MOHOTOHHOCTh U 9KCTPEMYMBI;

HaXOJWTh HanOoJIbllIee U HAaMMEHbIIee 3HaUeHUs (PYHKIIMHM HENPEPhIBHON Ha OTPE3KE;

HCIIOJIB30BaTh MPOU3BOJHYIO I HAXOXKICHUS HAWIYYILIEro PELICHHs B IPUKIAJHBIX, B TOM 4YHCIIE
COLIMAJIbHO-)KOHOMHUYECKUX, 3aJadax, IS OMNPENCIICHUS CKOPOCTH M YCKOPEHHs IPOLECCa, 3aJaHHOTO
dhopmymoit wim rpadukoMm;



CBOOOJHO ONEPUPOBaTH MOHATHUSAMHU: MEPBOOOpa3Has, ONPEACIHEHHBIM WHTErpal, HaXOIUTh
nepBooOpa3HbIC AIEMEHTAPHBIX QYHKITUNA U BEIYUCIATh HHTETpa 1o ¢hopmyse HetoTona-JleliOnuna;

HaXOJUTh IUIOMIAIN IJIOCKUX (GUTYP U 0OBEMBI TEJ C MTOMOIILIO0 HHTETPAJIA;

UMETh TMPEJACTaBICHHE O MaTEeMAaTHYECKOM MOJCITUPOBAHUU Ha TMPUMEPE  COCTABICHHS
mudepeHIaTbHBIX YPaBHEHUIH;

pemaTh MPUKIaTHbIE 337a49K, B TOM YHUCIE COIUAILHO-YKOHOMUYECKOTO M (PHM3MUYECKOrO XapakTepa,
CpeACTBaMHU MaTEMaTUYECKOTO aHAIN3a.



TEMATHYECKOE IINTAHUPOBAHHE

10 KJIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB M TeM (undgposBbie)
n/n MPOrpamMmbl Bcero Kontpoapueie  Ipakruueckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypenI

MHOX€ECTBO NEUCTBUTENIBHBIX YHUCEIL.

Muorousnensl. PalinonanbHble ypaBHEHUS U 24 1

HepaBeHCTBa. CUCTEMBbI TMHEUHBIX

YpaBHEHUN

Oynkuuu u rpapuku. CreneHHas QyHKIHS C 12 1

LeJIBIM [TOKa3aTeseM

Apudmerndeckuii KOpeHb N-0il CTETICHH. 15 1

Hppanuonaibuble ypaBHEHUS

[Toka3zarenbHas ¢pyHkuus. IlokazarenbHble 10 1

ypaBHEHUS

Jlorapudmuueckas GyHKIUS. 18 1

Jlorapudmuueckre ypaBHeHUs

TpuroHomeTpuveckne BRIPOKEHUS U 29 1

ypaBHEHHS

[TocnenoBaTenbHOCTH U IPOTPECCUU 10 1

HenpepriBable pynkiuu. [IponsBoanas 20 1

[ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs 5 )

3HAHWH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KUIIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
n/n MPOrpaMmbl Bcero Kontpoapueie  Tpakruyeckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 UccnenoBanue GyHKIHIA ¢ TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBoOOpa3Hast 1 HHTETpAI 12 1
3 ['padyiky TPUTOHOMETPHUYECKUX (HYHKIIUH. 1 1
TpuronomeTpuveckre HepaBEHCTBA
4 HppannoHnaiibHbIE, TOKa3aTeIbHBIC U 24 1
norapuMuUecKre HEpPaBEHCTBA
KommiekcHbie uncna 10 1
HatypanbHble U 11enble uncia 10 1
CucreMbl paliiOHATBHBIX, HPPAMOHATEHBIX
7 MOKa3aTeNbHBIX U JOrapu(pMUIECKUX 12 1
ypaBHEHUU
8 3ana4y ¢ napaMeTpamu 16 1
9 [ToBTOpeHue, 060061IeHNE, CUCTEMaTH3aIUs 16 5
3HAHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




INOYPOYHOE IIJTAHUPOBAHUE

11 KJIACC
KoaudecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KouTpoabHubie
n/n Bcero U3YYeHUs oOpa3oBaTeJibHbIE
padoThI
pecypcbl

IIpuMmeneHne IpPoU3BOIHON K UCCIIEI0BAHUIO KU Ha

1 P P Pyn 0 02.09.2024
MOHOTOHHOCTb U 3KCTPEMYMBbI
IIpuMeneHne IPoOU3BOIHON K UCCIIEI0BAHUIO KOUH Ha

2 P p Pyn 0 04.09.2024
MOHOTOHHOCTb ¥ IKCTPEMYMBbI
[Tpumenenne NPOU3BOIHON K UCCIIEIOBAHUIO KOUH Ha

3 P P Pyn 0 05.09.2024
MOHOTOHHOCTb U 3KCTPEMYMBbI
[IpuMeHeHne IPOU3BOIHON K UCCIIEI0OBAHUIO KIIUH Ha

4 P P Pyn 0 06.09.2024
MOHOTOHHOCTb U 3KCTPEMYMBbI
IIpuMenenue npon3BOIHON K UCCIIEIOBAHUIO KOUH Ha

5 P P Pyu 0 09.09.2024
MOHOTOHHOCTH ¥ IKCTPEMYMBI
ITIpumenenune Npou3BOIHOM K UCCIIEIOBAHUIO KIOUH Ha

6 P P Pyn 0 11.09.2024
MOHOTOHHOCTB U 3KCTPEMYMBbI
Haxoxnenne HanOOJIBIIEr0 U HAUMEHBIIIETO 3HAYEHUS

7 AEHHE 0 12.09.2024
HENpephIBHON (DYHKITUU HA OTPE3Ke
Haxoxxnenne HanOOJIBIIEr0 U HAUMEHBIIIETO 3HAYEHUS

8 o 0 13.09.2024
HEMpEePHIBHON (DYHKIIMHU Ha OTPE3Ke
Haxoxnenne HanOOJIBIIEr0 ¥ HAMMEHBIIIETO 3HAUEHUS

9 . 0 16.09.2024
HENpPEepBhIBHON (DYHKITUU HA OTPE3KE
Haxoxnenne HanOOJIbIIEr0 U HAUMEHBIIIETO 3HAYEHUI

10 y 0 18.09.2024
HENpPEepHIBHON (DYHKIIUU HA OTPE3KE
Haxoxnenne HanOOJIbIIIEr0 U HAUMEHBIIIETO 3HAYEHUSI

11 AIeHHC 0 19.09.2024
HEeMpEePHIBHON (DYHKIIMH HAa OTPE3KE

12 Haxoxnenue HanOOIBbIIEr0 U HAUMEHBIIETO 3HAYEHUS 0 20.09.2024




HETPEPbIBHON (PYHKIIUU HA OTPE3KE

HpI/IMeHeHI/IC HpOHSBO,Z[HOﬁ IJI1 HaXO0XKACHWA HANJTY4IICTO

13 23.09.2024
pelIeHHs B IPUKIIAJIHBIX 3a/1a9ax

14 [IpumeHeHre MPOU3BOIHON JIsI HAXOXKICHHS HAWITYUIIIETO 95.09.2024
pelIeHHs B MIPUKJIAIHBIX 33]a9ax

15 [IpumeHeHne MpOU3BOTHOM JIS onpeneHerm CKOPOCTH H 96.09.2024
YCKOpEHUS TpoIiecca, 3aIaHHOro GopMysnon win rpadguxom

16 [TpumMeHeHre IPOU3BOTHOMN JIJIst onpez[eneHum CKOPOCTH U 97 09.2024
YCKOPEHUsI TpoIiecca, 3aJaHHOTO (POPMYJION Wit rpaduKoM

17 Komnosunus ¢pyHknumit 30.09.2024

18 Komnoszumus ¢pyHkimii 02.10.2024

19 Komnoszumus ¢pyHkimii 03.10.2024

20 I'eomerprueckue 0Opa3bl ypaBHEHHI HA KOOPAMHATHON 04.10.2024
TUTOCKOCTH

21 ['eomeTpuyeckue 06pa3bl ypaBHEHU Ha KOOPIUHATHOU 07.10.2024
TIOCKOCTH

99 Kontponbnas padoTa: "}/'I'CCJ'ICJIOBaHI/Ie byHKIMH ¢ 09.10.2024
MOMOIIBIO TTPOU3BOTHON

23 [TepBo0OOpa3Hasi, OCHOBHOE CBOWCTBO IMEPBOOOPA3ZHBIX 10.10.2024

24 [TepBoobOpazHble snemMeHTapHbIX GyHKIMHA. [IpaBuia 11.10.2024
HAXO0XJICHUS MEPBOOOPA3HBIX

o5 [TepBooOpazHble a1emMeHTapHbIX GyHKIMH. [IpaBuia 14.10.2024
HAXO0XJICHUS MEPBOOOPA3HBIX

26 WnTerpain. ['eomeTpudeckuii CMbICI HHTErpaia 16.10.2024

97 Brruncnenue vonpeneneHHoro WHTETpania mno Gopmymne 17.10.2024
Herorona-Jleiibauna

08 Breruncnenue j)l'[pe)IeJ'IeHHOFO uHTErpaia mno Gopmymne 18.10.2024
Hgerorona-Jleiiouuma

29 [IpumeneHnne HHTETpaIa sl HAaXOXKIACHUS TUIOMAACH 21.10.2024




IUIOCKUX (QUTYp

[IpumeneHnre nHTErpaa Iisi HaX0XIACHHUS 00BEMOB

30 1 0 23.10.2024
Tre€OMETPUYECKUX TeIl

31 [Tpumeps! pemenuit muddepeHraIbHbIX ypaBHEHUN 1 24.10.2024

32 [Tpumeps! pemenuit muddepeHraIbHbIX ypaBHEHUN 1 25.10.2024

33 MaremaTtiueckoe MOICIINPOBaHNE peaJ'IBHI:IX MIPOLIECCOB C 1 0 06.11.2024
noMompo A hepeHInaNIbHBIX ypaBHEHHH

34 KonTponsHas padora: "[leppooOpasznast u uHTETpa” 1 1 07.11.2024

35 Tpuronomerpuyeckue GyHKINH, UX CBOWCTBA U rpaduKu 1 0 08.11.2024

36 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKH 1 0 11.11.2024

37 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu 1 0 13.11.2024

38 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpaQuKu 1 0 14.11.2024

39 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu 1 0 15.11.2024

40 OT160p KOpHEH TpI/IFOHOMeTpI/I‘IevCKI/IX YpaBHEHUH C 1 0 18.11.2024
MIOMOIIBIO TPUTOHOMETPUIECKOH OKPYKHOCTH

41 OT160p KOpHEH TpI/IFOHOMeTpI/I‘le"CKI/IX YpaBHEHHUH C 1 0 90.11.2024
MOMOIIBIO TPUTOHOMETPUYECKOIH OKPYKHOCTH

42 OTt60p KOpHEH TpI/Il"OHOMeTpI/I‘IevCKI/IX ypaBHEHUH C 1 0 91.11.2024
MIOMOIIBIO TPUTOHOMETPUIECKOH OKPYKHOCTH

43 OT160p KOpHEH TpI/IFOHOMeTpI/I‘IeUCKI/IX YpaBHEHUH C 1 0 99 11.2024
MOMOIIBIO TPUTOHOMETPUUECKOI OKPY>KHOCTH

44 Pemenne TpuroHoMeTpuUECKUX HEPABEHCTB 1 0 25.11.2024

45 Pemenne TpuroHOMeTpUYECKUX HEPABEHCTB 1 0 27.11.2024

46 Pemenne TpuroHoMeTpuUECKNX HEPABEHCTB 1 0 28.11.2024

47 Pemenne TpuroHoMeTpuUECKUX HEPABEHCTB 1 0 29.11.2024
K : n

48 OHTpOJ:I’BHaSI pabora: "['paduku TPUTOHOMETPUUECKUX 1 1 02.12.2024
¢byuknuil. Tpuronomerpuueckrue HepaBeHcTBa"

49 OcHOBHBIE METO/IBI PEILIEHNUS IOKA3aTEIbHBIX HEPABEHCTB 1 0 04.12.2024




50 OcHOBHBIE METO/IbI PELLIEHNUS T0OKA3aTENbHBIX HEPABEHCTB 1 05.12.2024

51 OCHOBHBIE METO/IbI PEIICHUS ITOKA3aTEIbHBIX HEPABESHCTB 1 06.12.2024

52 OcHOBHBIE METO/IbI PELLICHNUS TOKA3aTEIbHBIX HEPABEHCTB 1 09.12.2024

53 OcHOBHBIE METO/IbI PEIIEHUs JTOrapuHMUUIECKUX 1 0 11.12.2024
HEPaBEHCTB
o

54 CHOBHBIE METOJIbI PELICHUs JTOrapuHMUIECKUX 1 0 12.12.2024
HEPABEHCTB

55 OCHOBHBIEC METO/IbI pEeIICHUS JIoTapu(PMUIECKUX 1 0 13.12.2024
HEPaBEHCTB

56 OcHOBHBIE METOJIbI PEIICHUS JTOrapu(HMUIECKUX 1 0 16.12.2024
HEPaBEHCTB

57 OCHOBHBIE METO/IbI PELLICHUS UPPALMOHAIbHBIX HEPABEHCTB 1 0 18.12.2024

58 OCHOBHBIE METO/IbI PEIICHUSI UPPAIMOHAIBHBIX HEPABEHCTB 1 0 19.12.2024

59 OCHOBHBIE METO/IbI PELICHUS UPPALMOHAIbHBIX HEPABEHCTB 1 0 20.12.2024

60 OCHOBHBIE METO/IbI PEIICHUSI UPPAITMOHAIBHBIX HEPABEHCTB 1 0 23.12.2024

61 Fpa(bnqecime METOBI PEIICHUS] HPPALUOHATBHBIX 1 0 9512 2024
ypaBHEHHHA
r

62 pa(pnqecicne METO/IbI PEIICHUS UPPAIMOHATEHBIX 1 0 96.12.2024
ypaBHEHUU

63 ['padmuueckue MeTob! peneHus: NoKa3aTeIbHbIX YpaBHEHUN 1 0 27.12.2024

64 I'padmueckue MeTo bl pelIeHHs MoKa3aTeIbHbBIX 1 0 13.01.2025
HEPaBEHCTB
r

65 pa(pnqecicne METOBI peIIeHUs JIOTapu(PMUIECKUX 1 0 15.01.2025
ypaBHEHUIA

66 ['padmyeckue METOABI pelIeHHs JIOTapU(PMUIECKUX 1 0 16.01.2025
HEPaBEHCTB

67 I'padmueckue MeTo bl pelIeHNs JOrapuPpMUUECKIX 1 0 17.01.2025
HEPABEHCTB

68 I'paduueckue MeTOBI peIeHus TOKa3aTeIbHBIX U 1 0 20.01.2025




JOrapu(pMHUUECKUX ypaBHEHUI

['padmyeckue METOABI peLICHHS MTOKA3aTEIbHBIX U

69 . 1 0 22.01.2025
JOTapU(PMHUECKUX YPaBHEHUH

20 I'paduueckue METOBI pelIeHUs TOKA3aTeIbHBIX U 1 0 93.01.2025
norapupMHUECKUX HEPABEHCTB

71 I'paduueckue MeTOBI pelIeHUs TTOKA3aTeIbHBIX U 1 0 94.01.2025
norapu(pMHUECKUX HEPABEHCTB

79 KonrtpomnbHas pabora: I/IppaI_II/I(')'HaJ'IBHI)Ie, MoKa3aTesIbHbIC U 1 1 97 01.2025
Jorapu(pMHUUECKUEC HEPABEHCTBA

73 Kommiekcubie uncna. Anredpanueckas u 1 0 99.01.2025
TpUTOHOMETpHYECKast (OPMBI 3aITMCH KOMIUIEKCHOTO YHCIIa

74 KomrmuiekcHbie uncia. Anredpanveckas u 1 0 30.01.2025
TPUTOHOMETpHYECKast (POPMBI 3aITMCH KOMIUIEKCHOTO YHCIIa

75 Apudmerrdeckue onepanuu ¢ KOMILIEKCHBIMHA YUCIIaMHU 1 31.01.2025

76 Apudmerndeckue onepanuu ¢ KOMILIEKCHBIMHA YUCTIaMHU 1 03.02.2025

77 N300paxeHre KOMITJIEKCHBIX YHCe Ha KOOPIUHATHON 1 0 05.03.2025
TIOCKOCTH

78 N300paxeHne KOMIJIEKCHBIX YHCeN Ha KOOPIUHATHON 1 0 06.03.2025
TIOCKOCTH

79 ®opmyna Myaspa. KopHu N-0ii cTeneHn U3 KOMIUIEKCHOTO 1 0 07.03.2025
quclia

80 ®opmyna Myaspa. Kopau N-oif cTeneHn U3 KOMILIEKCHOTO 1 0 12.03.2025
qrcna

81 [TprMeHeHre KOMIUTEKCHBIX YHCEIT JUTS PEIICHUS 1 0 13.03.2025
(bU3MYECKUX U TEOMETPHUECKUX 3a7a4

82 KonTponbras padota: "KoMmriekcHbie yrcia' 1 1 14.03.2025

83 Harypasnbnble u nenbie yucna 1 0 17.03.2025

84 HatypasibHbIe ¥ [IeJbIe Yrciia 1 0 19.03.2025

85 [IpumMeHeHne MPU3HAKOB JACTUMOCTH TETBIX YHCEIT 1 0 20.03.2025




86 [IpuMeHeHne nprU3HAKOB AEIMMOCTH LETbIX YUCEI 21.03.2025
[TpumeHenre IPU3HAKOB AeIUMOCTH LieabiX unces: HOJ/ u

87 p p A 02.04.2025
HOK
H NMCHCHHUC IIPU3HAKOB ACJINMOCTH LCJIBIX YHUCECII: HO n

88 p p A 03.04.2025
HOK
H NMCHCHHC IIPU3HAKOB ACJINMOCTH LCJIBIX YHUCCJII: OCTATKHU

89 p p 04.04.2025
10 MOJTYJTIO
H NMCHCHHUC IIPU3HAKOB ACJINMOCTHU LECIBIX YUCECII. OCTATKHU

90 p p 07.04.2025
I10 MO,I[y.TII'O
H NMCHCHHC ITPU3HAKOB ACIINMOCTH LCJIBIX YHUCECII:

91 p p 09.04.2025
aJ'IFOpI/ITM EBKJ’IHI[& JJIA pe].HeHI/IH 3a4a4 B LCJIbIX YHUCIax

92 KonTponpHas padora: "Teopus nenbix yucen"” 10.04.2025
CI/ICTeMa U COBOKVIIHOCTDH aBHeHHﬁ. PaBHOCI/IHLHBIC

93 Y yp 11.04.2025
CUCTEMBbI U CUCTEMBI-CJIICACTBUA
CucremMa ¥ COBOKYITHOCTh VPDaBHEHUN. PaBHOCHUIIBHBIE

94 i yp 14.04.2025
CUCTCMBbI U CUCTCMBI-CJICACTBUA
OCHOBHLIC METOABI PCHICHUA CUCTEM U COBOK HOCTCI‘;I

95 pereH] yn 16.04.2025
paHI/IOHa.TH)HBIX ypaBHeHI/H/I
OCHOBHLIC METOABI PCHICHUA CUCTEM U COBOK HOCTCI‘;I

96 P ! yn 17.04.2025
I/IppaHI/IOHaJ'H)HBIX ypaBHeHI/II/I
OCHOBHI)IC METOOBI PCHICHUA CUCTEM U COBOK HOCTeﬁ

97 /Ibl pettet yn 18.04.2025
TIOKa3aTCIIbHBIX ypaBHeHI/II/I
OCHOBHLIC METOABI PCHICHUA CUCTEM U COBOK HOCTCﬁ

98 petter yn 21.04.2025
TIOKa3aTCIIbHBIX ypaBHeHI/II/I
OCHOBHLIC METOABI PCHICHUA CUCTEM U COBOK HOCTCfI

99 P € yn 23.04.2025
aorapu()MUUECKUX YpaBHEHUI
OCHOBHBIG METOIBI PCIICHUA CUCTEM U COBOK HOCTeﬁ

100 AbLP S yn 24.04.2025
norapu(MUUECKUX YpaBHEHUN
H NMCHCHHUEC CUCTEM K PCIHICHHUIO MAaTECMATHUYCCKUX 3aa4 U

101 p p 25.04.2025

3a/1a4y U3 Pa3InYHBIX 00JIaCTEH HAYKH U PeaIbHOW KU3HH,




UHTEPIIPETALMS TIOJIyYEHHBIX PE3yJIbTaTOB

HpI/IMeHeHI/IC CUCTEM K PCHICHHUIO MaTEMAaTHYCCKUX 3a/la4d U

102 3a/1a4y U3 Pa3IMYHBIX 00J1aCTEl HAYKW U PEAIbHOW KU3HH, 1 0 28.04.2025
UHTEpIpeTalys NOJy4eHHBIX pPe3yJbTaToB
[IpumMeHeHre HEPaBEHCTB K PEIICHUIO MaTEMAaTHYECKUX
103 3a/1a4 ¥ 3a71a4 U3 Pa3IMYHbIX 001aCTe HAYKH U peabHOM 1 0 30.04.2025
KU3HU, HHTEpIpETalys IOJTYyYEHHBIX pe3yIbTaToOB
KonTtponbHas padora: "CrucremMbl palliOHAIbHBIX,
104 UPPAIMOHATBHBIX TIOKA3aTeIbHBIX U JIOTAPU(PMUICCKIX 1 1 05.05.2025
ypaBHEHUI"
105 PannonanbHble ypaBHEHUS ¢ TapaMeTpaMu 1 0 07.05.2025
106 PanmonanbHbIE HEPABEHCTBA C TapaMETPaMU 1 0
107 PannonanbHble cucTeMBbl ¢ TapaMeTpaMu 1 0
108 HpparnmonansHble ypaBHEHUs, HEPABEHCTBA C MMapaMeTpaMu 1 0
109 HppanuoHanbHble CUCTEMBI C TApaMETPaMU 1 0
110 [TokazarenbHble ypaBHEHUS, HEPABEHCTBA C TapaMeTpaMu 1 0
111 [TokxazarenbHbIE CUCTEMBI C TapaMeTpaMu 1 0
112 Jlorapugmuueckue ypaBHEHHs, HEPAaBEHCTBA C 1 0
napameTpamu
113 Jlorapugmuueckue CuCTEMbI ¢ TapaMeTpamMu 1 0
114 TpuronomeTpruyeckue ypaBHEHHS C TapaMeTpaMu 1 0
115 TpuroHomeTpruecKue HEPABEHCTBA C TapaMEeTPAMH 1 0
116 TpuUroHoMeTpHUUYECKUE CUCTEMBI C TapaMeTpaMu 1 0
[TocTpoenne U vccneJ0BaHNE MATEMATHIECKIX MOJIETIeH
117 peanbHBIX CUTyalluil C IOMOLIBIO YPaBHEHUH C 1 0
napameTpamu
[TocTpoenne U HccineJ0BaHNE MaTEMATHIECKIX MOJIEIIEH
118 pealbHBIX CUTYAINH ¢ IOMOIIBIO CUCTEM YpaBHEHHUII ¢ 1 0

napameTpamu




[TocTpoenue u uccnegoBaHUE MAaTEMATHYECKUX MOIeNeH

119 pPEATBHBIX CUTYALMil C TOMOILBIO CUCTEM YPaBHEHUH C
napaMeTpamu

120 KoHnTtponbHas pabora: "3amauu ¢ mapameTpamu"

121 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 3HAHU:
"VYpaBHenus"

122 [ToBTOpeHue, 06001IeHNE, CHCTEeMAaTU3alINs 3HAHUNA:
"VpaBuenus"

123 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS 3HAHU:
"VpaBHeHus. Cuctemsl ypaBHeHUN"

124 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 3HAHU:
"Hepasencrtna"

125 [ToBTOpeHUe, 06001ICHNE, CHCTEeMAaTU3aINS 3HAHUN
"HepaBenctpa"

126 [ToBTOpeHwue, 06001IeHNE, CUCTEMATH3AIUS 3HAHU:
"HepaBenctaa"

127 [ToBTOpeHue, 0600IIeHNEe, CUCTEMATU3AIINS 3HAHHI:
"ITpon3BoaHas u €€ npuMeHeHue"

128 [ToBTOpeHue, 0600IIeHNEe, CUCTEMATU3AIINS 3HAHU:
"IIponsBoaHas u €€ npuMeHeHue"

129 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 3HAHU:
"ITpon3BoaHas u €€ npuMeHeHue"

130 [ToBTOpeHme, 0600IIEHUE, CHCTEMATH3alIHs] 3HAHUM:
"MuTerpan u ero npuMeHeHue"

131 [ToBTOpeHme, 0000IIEHNE, CHCTEMATH3aIIs] 3HAHUI:
"®yHkuun"

132 [ToBTOpeHnue, 06001IeHNE, CCTeMAaTU3allNs 3HAHUNA:
"OyHkuun"

133 [ToBTOpeHmEe, 0000IIEHNE, CHCTEMAaTH3allis] 3HAHUN:

"(DYHKI_[I/II/I"




134 Wroroas KoHTpOJIbHASA paboTa 1 1

135 Hrorosast koHTpOIBHAs paboTa 1

136 [ToBTOpeHue, 06001IeHNE, CHCTEeMaTH3alUsl 3HAHUI 1 0
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10




YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

METOANMYECKHUE MATEPHUAJIBI V1A YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET






