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IHHOACHUTEJBHASA 3AIINCKA

VY4eOnbl Kypc «Alredpa v Hayaaa MaTeMaTUUYECKOT0 aHAIN3ay SIBJISICTCS. OJTHUM M3 HanOoJiee 3HAUUMbIX B IIPOrpaMme
CpeaHero o0IIero 00pa3oBaHus, MMOCKOJIBKY, C OJJHOW CTOPOHBI, OH 00eCIeYrBacT HHCTPYMEHTAIbHYIO 0a3y JJIs W3YYCHUS
BCEX €CTECTBEHHO-HAyYHBIX KypCOB, a C JPYrod CTOPOHBI, (OpPMHPYET JIOTHYECKOEe W aOCTPaKTHOE MBIIICHUE
oOydJaromnuxcsi Ha YpoBHE, HEOOXOAMMOM JIsl OCBOCHUSI HHPOPMATHKH, O0IIECTBO3ZHAHUS, HCTOPHH, CIIOBECHOCTH M JPYTHUX
TUCITUIUINH. B paMkax JaHHOTO y4eOHOTo Kypca 00ydJaroniuecs: OBIaJeBal0T YHUBEPCATBLHBIM S3bIKOM COBPEMEHHON HAyKH,
KOTOpasi pOpMYJIMPYET CBOU JIOCTHXKEHHS] B MaTEMaTUYECKOMN opme.

VY4eOHblli Kypc aireOpbl M Hadal MaTEMaTHYECKOTO aHajin3a 3aKjajJblBa€T OCHOBY ISl YCIICIIHOTO OBJIAJICHUS
3aKOHaMHU (PU3HUKH, XUMUHU, OUOJIOTHH, TTOHUMAHUS OCHOBHBIX TEHICHITUN Pa3BUTHS SKOHOMHKHU M OOIIECTBEHHOW XU3HH,
MTO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX ITU(DPOBBIX U KOMITBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIOIB30BaTh UX IS
JanbHEHIIIero oOpa3oBaHus M B TTOBCEIHEBHON XU3HHU. B TO ke Bpems OBjajeHHEe aOCTPAKTHBIMU U JIOTUYECKH CTPOTHMH
KOHCTPYKITUSIMUA aJIreOpbl U MaTeMaTHYECKOTO aHajlu3a pPa3BUBAET YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH
HMCTUHHOCTD, JI0Ka3bIBaTh YTBEPKACHUS C IMOMOIIBIO MHIYKIIMU M PACCYkAaTh NEAYKTUBHO, UCIOJIH30BaTh 00OOIICHUE U
KOHKPETH3AINIO, a0OCTparupoOBaHKE W aHAJIOTHUIO, POPMHUPYET KPEaTUBHOE U KPUTUIECKOE MBIIIICHHUE.

B xone usydenus ydeOHOTO Kypca «Anredpa W Havajla MaTeMaTHYECKOTO aHalln3a» O0ydaroluecs MOIy4yaroT HOBBIN
OMBIT PEIICHUs] TPUKIATHBIX 3a7a4, CaMOCTOSTEIBHOTO MOCTPOEHUS MAaTeMAaTHMYECKHX MOJENEeH pealbHBbIX CHUTYAIlHi,
WHTEPIPETALNN TTOJYYCHHBIX PEIICHHUM, 3HAKOMSITCS C TPUMEPAMH MAaTEMaTUYECKUX 3aKOHOMEPHOCTEN B MPHUPOJIC, HAYKE U
HCKYCCTBE, C BBIIAIONTUMUCS MaTEMAaTHYECKIUMH OTKPBITUSIMU U UX aBTOPaAMHU.

VY4eOHbIll Kypc 00JagaeT 3HAYNTEIIBHBIM BOCITUTATEIBLHBIM TOTCHIIMAJIOM, KOTOPBIM peau3yeTcss Kak 4epe3 yueOHBIH
MaTrepua, CrocoOCTBYOIMMNA (POPMUPOBAHUIO HAYIHOTO MHUPOBO33PEHUS, TaK U 4epe3 CrenupuKy yIeOHOH ACATEIBHOCTH,
TpeOyIOIIel MPOIODKUTEIILHON KOHIIEHTPAIIMM BHUMAHUS, CaMOCTOSITEIbHOCTH, aKKypaTHOCTH W OTBETCTBEHHOCTH 3a
MOJTyYCHHBIA PE3yibTaT.

B ocHoBe meTomukum oOydeHus anreOpe M HadajlaM MaTeMaTHYECKOTO aHald3a JICKHUT JeSITeIbHOCTHBIM TMPUHITUI
oOyueHus.



B crtpykrype yueOHOTO Kypca «Anrebpa © Hadasa MaTEeMaTHYECKOTO aHaIW3a» BBIICICHBI CIEAYIONINE
coziepKaTeIbHO-MeTOIMUecKke JTHHNK: «YUucna u BeraucieHus», «OyHkmun u rpadukm», «YpaBHEHHS U HEPABEHCTBAY,
«Havana maremartmdeckoro aHanmsa», «MHOXeCTBa W JIOTHKa». Bce OCHOBHBIE COAEPXKATEIHHO-METOIUYCCKUE JTUHUN
M3yYaloTCs Ha MPOTSHKCHUH JIBYX JIET OOy4YeHHsI Ha YPOBHE CPEIHEro oOImero oOpa3oBaHHs, €CTECTBEHHO JOTIOMHSS IPYT
Apyra W TOCTENCHHO HACHIAsACh HOBBIMH TeMaMH W paszaeiamMu. JlaHHBINH ydeOHBIH Kypc SIBISETCS WHTETPAaTHBHBIM,
MOCKOJIbKY OOBEUHSET B ce0€ COJIep:KaHNe HECKOJIBKUX MAaTEMAaTUYECKUX JUCIUIUINH, TAKUX Kak anredpa, TPUTOHOMETpHS,
MaTeMaTUYeCKH aHalli3, TEOPHS MHOXKECTB, MaTeMaTH4YecKas Joruka u apyrue. [lo mepe Toro kak oOydarornuecs
OBJIAJICBAIOT BCE OOJIee MUPOKUM MATEMAaTHYECCKUM amlmapaToM, y HUX MOCIIEI0OBATENHHO (POPMUPYETCS U COBEPIICHCTBYETCS
yMEHUE CTPOUTh MATEMATUUECKYIO MOJICNIb PEAIbHON CUTYallud, MPUMEHSTh 3HAHUS, MOJTYUYEHHBIC MIPU U3YyUYEHUU YU4eOHOTO
Kypca, JJisi PeIIeHUs CaMOCTOSTENbHO CHOPMYJIMPOBAHHOM MaTeMaTHYEeCKOW 3ajaud, a 3aTeéM HHTEpPIpPEeTHUPOBATH CBOM
OTBET.

ConeprxarenpHO-MEeTOAuYeCKast JTHHUS «YHcla ¥ BBIYUCIICHHS» 3aBepiiacT (OPMHUPOBAHUE HABBIKOB HCIIOJIH30BAHUS
NEeUCTBUTEIBHBIX YKCEeN, KOTOPOe ObLIO HauaToO Ha YpOBHE OCHOBHOTO 001Iero oOpazoBanusa. Ha ypoBHe cpenHero oOiero
oOpazoBanusi ocoboe BHUMaHUE ynensiercs (OPMUPOBAHUIO HABBIKOB PAIMOHATIBHBIX BBIYUCICHUMN, BKIIOUYAIOIMIUX B CEOs
WCIIOJIb30BAaHUE PA3JIUYHBIX (OPM 3alMKMCH YUCIa, YMEHHUE JeNiaTh MPUKUJKY, BBITOJHATH MPUOIMKEHHBIE BBIUMCICHUS,
OIICHWBATh YKCIIOBHIC BBIpKEHHUS, pabdOTaTh ¢ MaTeMaTHYECKHMMHM KOHCTaHTaMHU. 3HAKOMBIE OOYYarolIuMCs MHOXECTBA
HaTypaJbHBIX, IICNBIX, PAMOHAIBHBIX M JEHCTBUTEIBHBIX YHUCEN JOTOJHSIOTCS MHOYKECTBOM KOMIUIEKCHBIX dHcel. B
KKJIOM U3 3THX MHOXECTB PACCMaTPUBAIOTCS CBOMCTBEHHBIE €My crienuduueckue 3a1adi U onepaiuu: JIejJeHUue Haremo,
OTIEpUPOBAHUE OCTATKAMU HA MHOXKECTBE IIEJIBIX YHCEN, 0OCOOBIC CBOWMCTBA PAIMOHATIBHBIX W HPPAIMOHAIBHBIX YHUCEN,
apu(pMeTHYECKHEe Olepalui, a TaKKe HW3BJIICUEHHWE KOPHS HATYpaIbHOM CTETIEHM HAa MHOXKECTBE KOMIUICKCHBIX YHCEI.
brnaromapss mociienoBaTeNbHOMY pPaCIIMPEHUIO Kpyra MCIOIB3YEMBIX YHCET M 3HAKOMCTBY C BO3MOXKHOCTSIMHM HX
MIPUMEHEHUS JIJIS PEIICHHSI Pa3IMYHbIX 3a7a4 (OPMHUPYETCS MPEACTABICHUE O SIMHCTBE MAaTeMaTUKH KaK HAYKH U € POJIv B
MMOCTPOEHUHU MOJIENICH PEaIbHOTO MUPA, IMIUPOKO UCTIONB3YIOTCS 0000IIIeHNE U KOHKPETHU3AITH .

Jluaus «YpaBHEHHS M HEPABEHCTBA» pPEAM3YeTCS Ha MPOTSHDKEHHH BCETO OOYUYEHUsS Ha yPOBHE CPEIHEro OOIIero
o0Opa3oBaHMsl, MOCKOJIbKY B KaXKI0M pasnene [IporpaMmbl mperyCMOTPEHO pellieHHe COOTBETCTBYIOMIMX 3a1a4. B pe3ynbraTe

3



oOydJarouiecsi OBJIAJIEBAIOT PA3NIMYHBIMU METOJIAMU PEIICHUS PAIMOHAIBHBIX, HWPPALMOHAIBHBIX, IMOKAa3aTEIbHBIX,
norapu(MUUECKHX U TPUTOHOMETPUYECKUX YpPaBHEHWN, HEPABEHCTB M CHUCTEM, a TaK)Ke 3a/1ad, COJACPKAIIUX MMapaMeTphl.
[Tomy4yeHHBIE YMEHUS MIUPOKO HCIIOIB3YIOTCS MPU HCCICAOBAHMHM (PYHKIIUH C TOMOIIBIO MPOU3BOIHOMN, MPU PEIICHUH
NPUKJIAJAHBIX 33/a4 M 337a4 HAa HAXOXKICHHE HAaWOOJIbIIMX U HAUMEHbIIWX 3HaueHui QyHkiuu. JlaHHas colepikareiibHas
JUHUS BKIIOYaeT B cebs Takke (OpMUpOBaHME YMEHUH BBIIONHATH pacdy€rel 1Mo QopMynaMm, peodpa3zoBaHUs
pallMOHAIBHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUHN, a TaKKE BBIPAXKEHUH, COJEPXKAIIUX CTEINECHH U
norapudMbl. biaarogapst u3y4eHHIO anreOpandeckoro MaTepuaia MPOUCXOANT MalbHEHIee pa3BUTHE aJTOPUTMUIECKOTO U
a0CTPAaKTHOTO MBINIJICHUS 00ydJaromuxcs, (HOPMUPYIOTCS HABBIKH JCTyKTUBHBIX PACCYXKICHUH, pabOThI C CHMBOJLHBIMH
dbopmamu, MpeACTaBICHUS 3aKOHOMEPHOCTEH W 3aBUCUMOCTEH B BHUJE PABEHCTB W HEPABEHCTB. AJreOpa mpeasaract
3¢ (PeKTUBHBIE UHCTPYMEHTHI JJI PEHICHUS] MPAKTUYECKUX U €CTECTBEHHO-HAYUYHBIX 3aja4, HAIJISIIHO JEMOHCTPUPYET CBOU
BO3MOYKHOCTH KakK SI3bIKa HAyKHU.

ConeprxarenpHO-MeToauYecKast JTUHUS «DyHKIMH ¥ TpaQuKW» TECHO TMEperuieTaeTcs ¢ APYTUMHU JTUHUSAMA YIEeOHOTO
Kypca, TOCKOJNBbKY B KAaKOM-TO CMBICTE 3aMaéT TMOCIEAO0BaTEIbHOCTh H3Y4YeHHs MaTepuaia. V3yueHue CTeneHHOH,
MOKa3aTeIbHOU, JTOTapu(MUYECKON U TPUTOHOMETPUYECKUX (DYHKIIMM, UX CBOWCTB M Tpa(HUKOB, HCMHOIb30BaHUE (YHKIIUN
JUTSL pelieHus 3a7a4 U3 JAPYTUX yU4eOHBIX MPEIMETOB U PEATbHON KU3HU TECHO CBSI3aHO KaK C MAaTEMAaTHUYECKUM aHAIH30M,
TaK ¥ C PEIICHUEeM ypaBHCHHH U HepaBeHCTB. [Ipu 3ToM OoJbllioe BHUMaHUE yaelseTcs (POPMUPOBAHUIO YMEHHUS BhIPAKATh
dbopMyIaMy 3aBUCUMOCTH MEXIY Pa3IMYHBIMH BEIIMYWHAMHU, MCCIICNOBATH MONyYCHHBbIC (DYHKIIMH, CTPOUTH UX TpaduKu.
Marepuan 3Toi coaepKaTesIbHON JIMHUY HALECJIEH HA PA3BUTHUE YMEHUW U HABBIKOB, ITO3BOJISIOIIMX BbIPAXKATh 3aBUCUMOCTH
MEXy BETUYMHAMH B Pa3au4HON ¢dopMe: aHaTUTHYECKOM, Tpaduueckoir u cioBecHOW. Ero msydenue crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHYECKOTO MBIIIJICHUS, CIOCOOHOCTH K 00OOIIEHUIO0 U KOHKPETHU3AIUH, UCTIOJIb30BAHUIO aHATIOTHH.

CopepxarenbHast ymHUA «Hauama MareMaTHYeCKOrO aHaiM3a» IMO3BOJIACT CYIIECTBEHHO PACIIUPHUTh KPYyr Kak
MaTeMaTHYECKHX, TaK M MPUKIAIHBIX 33]1a4, TOCTYITHBIX 00Y4YaromMCs, TaK KaK Y HUX IOSBIISICTCS BO3MOKHOCTh CTPOUTh
rpaduKy CIOKHBIX (PYHKITHH, ONIPEACNIATh UX HAUOOJBIITNE M HAMMEHBIITNE 3HAYCHUS, BRIYUCIIATD IJI0MAaau GUryp u 00bEMbI
TeJ, HaXOJIUTh CKOPOCTH M YCKOpEeHHs TmporieccoB. JlaHHas cojepkaTrenbHas JUHHUS OTKPHIBAET HOBBIE BO3MOXKHOCTHU
MOCTPOEHUST MaTeMAaTHUYECKUX MOJICNICH pealbHBbIX CHUTYyaIUi, TO3BOJISICT HAXOAWTh HAMIIyYIlIee PEIICHUE B MPHUKJIAJTHBIX, B
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TOM YHCJIE€ COLMAIBbHO-PKOHOMHYECKHX, 3a/ladyaX. 3HAaKOMCTBO C OCHOBAMHM MaTeMaTHYECKOTO aHajin3a CIocoOCTBYET
Pa3BUTHIO aOCTPAKTHOTO, (OPMATBHO-JIOTMYECKOTO M KPEaTHBHOTO MBIIUICHUSA, (OPMUPOBAHUIO YMEHHUH pacro3HaBaTh
MPOSIBJICHUS] 3aKOHOB MAaT€MaTUKU B HayKe, TEXHHMKE M MCKyccTBe. OOyuaromuecss y3HAIOT O BBIJAIOLINXCSA pe3yJbTaTax,
MOJIyYEHHBIX B XOJI€ Pa3BUTHUSI MaTEMAaTUKH KaK HayKH, U 00 UX aBTOpaXx.

ConepxarenbHo-MeTOAUYeCKas JUHUS «MHOXKECTBA M JIOTMKA» BKJIIOYAeT B ce0s AJEMEHThl TEOPUHM MHOXKECTB U
MaTEeMaTHYECKOM JIOTUKHU. TeopeTUKO-MHOKECTBEHHbIE TPECTABICHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHON MAaTeMaTUKU U
npeyiaraloT Haubojee YHUBEPCATBHBIN S3bIK, 00bETUHSIIOMINI BCE Pa3/Ieibl MATEMATHKU U €€ MPUIIOKEHHM, OHU CBSI3bIBAIOT
pa3Hble MaTeMaTHYeCKHE IUCIUIUIMHBI W WX NpUJIOKeHUs B eamHoe Ienoe. [loaToMy BaXHO AaTh BO3MOXKHOCTH
oOydaroniemMycsi HNOHMMaTh TEOPETUKO-MHOKECTBEHHBIH S3bIK COBPEMEHHOM MaTeMaTHUKM M HCIOJIb30BaTh €ro Jyis
BBIPAKEHUSI CBOMX MbICHEH. J[pyrumM BakKHBIM IPU3HAKOM MAaT€MaTUKHU KaK HAyKH CIEAyeT NpHU3HAThb CBOWCTBEHHYIO €if
CTPOTOCTh OOOCHOBAHUI M CIIEJIOBAHUE OMPECIEHHBIM MPAaBUIaM MOCTPOSHUS JOKA3aTeNbCTB. 3HAKOMCTBO C JIEMEHTaMH
MaTEMaTHYECKON JIOTUKH CIMOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIIICHUS OOYYarOMIMXCsl, MO3BOSET UM CTPOUTH CBOU
paccyXJIeHUs Ha OCHOBE JIOTUYECKUX MPaBU, GOPMHUPYET HABBIKA KPUTHUECKOTO MBIIUICHHUS.

B yuebHoM Kkypce «Anrebpa M Hauyajga MaTEMaTHYECKOrO aHajlu3a» MPHUCYTCTBYIOT OCHOBBI MaTE€MaTHYECKOIO
MOJIETTUPOBaHUS, KOTOPbIE MPU3BAHbBI CIOCOOCTBOBATH (DOPMHUPOBAHUIO HABBIKOB MOCTPOEHUS MOJIENIEH PeaNbHBIX CUTYalUH,
MCCIIEIOBAHMS ATHX MOJENEH ¢ MOMOIIBI0 amnmapaTta aireOpbl 1 MaTeMaTHYeCKOro aHalu3a, WHTEPIPETAINH TOTyYeHHBIX
pe3ynbTaToB. Takue 3amaHus BIUIETEHBI B KaXKIbI W3 pa3lelioB MPOrpaMMBbI, TTOCKOJIBKY BECh MaTepHal y4eOHOTo Kypca
HIMPOKO MCIONB3YeTCs ISl pelIeHUs] NPUKIaAHbIX 3adad. [Ipu perieHny peayibHbIX MPaKTUUYECKHX 3a]ad O0ydarouiuecs
pa3BUBAIOT HAOJIOJATEIIBHOCTh, YMEHHE HAaXOAWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJIB30BaTh aHAJOTHIO,
00001aTh ¥ KOHKPETU3UPOBATH TpoOsieMy. [lesrensHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHUS MPUKIAIHBIX 3a71a4
OpraHM3yeTCs B POIECCe M3YyUEHHS BCEX TEM YUEOHOTO Kypca «Anredpa 1 Hadalla MaTeMaTHYECKOTO aHaTn3ay.

Ha u3zyuenue yueOHoro Kypca «Anredpa u Hauajga MaTEMaTUYECKOTO aHaau3a» oTBoAuTcs 272 vaca: B 10 kiacce — 136
yacoB (4 Jaca B Hezento), B 11 knacce — 136 yacoB (4 yaca B HEZIEIIO).



COIEPXAHUE OBYYEHUA
10 KJTACC

Yucia ¥ BIYMCICHUSA

PaunonaneHbpie uynciaa. OOBIKHOBEHHBIE U JIECSTHUYHBIE JAPOOH, IMPOLEHTHI, OECKOHEUHBIE MEPUOJMYECKHE JIPOOU.
[Tpumenenue apoOelt U MPOIEHTOB AJIsl PELLEHUS MPUKIIAIHBIX 3a/1a4 U3 Pa3JIMYHbIX OTpacieil 3HaHUH U peabHON KU3HU.

JleiicTBUTENbHBIE YnCIa. PaliioHanbHble U UpPALIMOHANBHBIE YHCIa. ApU(PMETHUECKHUE ONIEPALUU C AEUCTBUTEIbHBIMU
yuciaamMu. Molynb A€CTBUTEIBHOTO YUCHIA U €ro cBoicTBa. [IpnbimkEHHbIE BEIYMCICHUS, IPABUIIa OKPYTJICHUS, IPUKUIKA
Y OLICHKA PE3yJIbTaTa BEIYMCIICHUN.

Crenenp ¢ uenbIM nokasarenaeMm. bunom Hprorona. Mcnonb3oBanue noaxonsied (GOpMbl 3aluch JEHCTBUTEIbHBIX
Yucell I pEeLeHHs IPAKTUYECKUX 3a1a4 U IIPEACTaBICHUs TaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTETIEHU U €r0 CBOMCTBA.

Crenenp ¢ paoOHAJIbHBIM ITOKA3aTENIEM U €€ CBOMCTBA, CTEIIEHb C JICMCTBUTEIIBHBIM IIOKA3aTENEM.

Jlorapugm umncna. CoiicTBa orapudma. /lecaTnunbie U HaTypaJbHbIE JOTapU(PMBI.

CuHyC, KOCHMHYC, TAaHI€HC, KOTaHI'€HC YHUCJIOBOIO apryMEHTa. APKCHHYC, apKKOCMHYC M AapKTaHT€HC YHUCJIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA

ToxmecTBa U TOXAECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHUE, KOPEHb YypaBHEHUs. PaBHOCWIIbHBIE ypaBHEHUS H
ypaBHEHUSA-CleACTBUA. HepaBeHCTBO, penieHne HEpaBEHCTBA.

OCHOBHbBIE METOJIbI PEIIECHUS LETBIX U JIPOOHO-pAllMOHATIBHBIX YPAaBHEHUH M HEPAaBEHCTB. MHOTOUYJIEHBI OT OJHOM
nepemMeHHou. Jlenenre MHOTOWIeHa Ha MHOTO4JIEH ¢ ocTaTKoM. Teopema besy. MHorouieHsl ¢ nensiMu KodduimeHtamu.
Teopema Buera.

[IpeoOpazoBaHUs UNCIOBBIX BBIPAKEHUM, COIEPKAIIMX CTENIEHU U KOPHH.

WppauroHaneHble ypaBHeHHs. OCHOBHBIE METO/IbI PEILIEHUS HPPALMOHAIBHBIX YPABHEHUM.



ITokaszaTenbHble ypaBHeHUSA. OCHOBHBIE METOBI PEIICHMS I0KA3aTEIbHBIX YPABHEHU.

[IpeoOpazoBaHue BBIpAXKEHUI, COAEPKALIUX JTOTapU(MBI.

Jlorapudmuueckue ypaBHeHus1. OCHOBHBIE METO/IbI PEIICHUS JTOTapU(PMUUECKUX YPaBHEHHI.

OcHoBHble TpuroHomerpuueckue ¢Gopmynsl. [IpeoOpa3zoBaHue TPUTOHOMETPUUYECKUX BbIpakeHUHM. Pemienue
TPUTOHOMETPUYECKUX YPaBHEHUM.

Pemenue cucrem NMHENMHBIX ypaBHEHUN. MaTpuia CUCTEMBI JUHENHBIX YpaBHEHHUN. OnpenenuTens MaTpuusl 2X2, ero
T€OMETPUYECKUIM CMBICI M CBOMCTBA, BBIYMCICHUE €T0 3HAYECHUS, NPUMEHEHHE ONPENCINTENS I PEIICHUS CUCTEMBI
JVMHEWHBIX ypaBHEHHMU. PemenHue mNpuKIagHbIX 3a7ad C MOMOIIBIKD CHUCTEMBI JIMHEWHBIX ypaBHEeHMU. lccnenoBanue
IIOCTPOCHHOM MOJIEINIH C IIOMOIIBIO MAaTPULL U OIIPEIEIIUTEIIEH.

ITocTpoeHne MaTEMaTUYECKUX MOJENIEW pealbHOW CUTyallMM C IMOMOLIBI0 ypaBHEHUM W HepaBeHCTB. [IpuMeHeHue
YpPaBHEHUH U HEPABEHCTB K PEIICHUI0 MaTEMAaTUYECKUX 33]a4 U 3a/1a4 U3 Pa3JIMYHbIX 00J1acTEl HAYKU U pealibHOM )KU3HU.

DOyHKUMU ¥ TpaGuKH

OyHkMsA, cnocoObl 3ananusa (yHkuuu. B3aumHo oOpathblie QyHkuuu. Kommosumus ¢ynkuuid. I'paduk yHKImM.
DnemeHTapHbIe MTpeoOpa3oBanus rpaduKoB PyHKITUH.

OO6uacTthb omnpenenieHus U MHOKeCTBO 3HaueHuid pyHkiuu. Hymu pyskiuu. [IlpoMexxyTku 3HaKonoctossHcTBa. UETHBIC U
HeuéTHble QyHKuuu. Ilepumonnueckune ¢yHkuuu. [IpomMexyTKM MOHOTOHHOCTH (YHKIMH. MAaKCUMyMbl M MUHHUMYMBI
¢bynkuun. Haubonbliiee 1 HauMeHblee 3Ha4yeHus: PyHKIMY Ha IPOMEXKYTKE.

JIuneliHas, KBaJpaTUYHas U IpOOHO-TMHENHAs QyHKUMU. DIeMEHTapHOE UCCIIEOBAHUE U TIOCTPOEHHUE UX IpaUKOB.

CrenenHast pyHKITMS ¢ HATypaJdbHBIM U IIeJIbIM TIoKa3ateneM. E€ cBoiicTBa u rpaduk. CBoiicTBa u rpaduk KOpHS N-0i
CTETEeHU KaK (PYyHKIIMH OOpaTHOW CTENEHH C HATYpaJbHBIM ITOKa3aTeeM.

[TokazaTenbHass U jorapupmuueckas (QpyHKIMHM, UX cBoiicTBa U rpaduku. Vcnonb3oBanue rpa@ukoB QyHKUMHA a5
pelLIeHus] YPaBHEHUM.

Tpuronomerpudeckasi OKpy>KHOCTb, OIIPEICTICHHE TPUTOHOMETPUUYECKUX (PYHKIIMIA YHCIOBOTO apryMEHTAa.

@OyHKIMOHAIbHBIE 3aBUCUMOCTH B PEAJIbHBIX Mpolleccax U sIBIeHUAX. [ paduku peanbHbIX 3aBUCUMOCTEH.

Hayana MmaTeMaTH4ecKoOro aHajaimsa



[TocnenoBarenbHOCTH, CIIOCOOBI 33/laHus MOCen0BaTeNbHOCTe. MeTo MaTeMaTH4ecKoil MHAYKIMU. MOHOTOHHBIE U
OTPaHUYCHHBIC MOCIEA0BATEILHOCTU. ICTOpHUSI BOSHUKHOBEHHUS MAaTEMATUYECKOT0 aHAIU3a KaK aHaIn3a 0ECKOHEYHO MaJlbIX.

Apudmernueckas u reomeTpuueckas mporpeccur. beckoHewHO yObIBaromas reomerpudueckas mporpeccus. Cymma
OCCKOHEUHO YyOBIBAIOIICH TeoMeTpHYecKOM mporpeccuu. JIMHEHHBIH W SKCHOHEHIUANbHBIM pocT. Yucimo e. dopmyna
CJIOKHBIX IIPOLIEHTOB. Vcrionbs30BaHnE Nporpeccuu sl PEMIEHUsT PEabHbIX 33]1a4 IPUKIIAJHOTO XapakTepa.

HenpepoiBable (pyHKIIMM U uX cBoMcTBAa. TOYKM paspeiBa. ACUMITOTHI rpadukoB QyHkiui. CBoilcTBa (yHKIIMIA
HETPEPBIBHBIX Ha OTpe3Ke. MeToa MHTEpPBAJIOB /Jid PEIICHUs HEpaBEHCTB. [IpuMeHeHue CBOMCTB HENMPEPHIBHBIX (YHKIIUI
IUISl PELLICHUS 3a/1a4.

[lepBas u BTOpasi mpousBojHble (yHKIMH. OnpenercHue, reOMETPUYECKU U (U3UYECKUN CMBICT TPOU3BOJIHOM.
VYpaBHeHue KacaTenbHON K rpaduKy GyHKIIUU.

[IpousBoanbie rneMeHTapHbIX (GYyHKIUN. [Ipon3BoIHASI CyMMBI, MPOW3BECHUS], YaCTHOTO U KOMITO3UITUU (DYHKITUH.

MHo:xecTBa U JIOTUKA

MHOK€eCTBO, omnmepanvu HaJl MHOXKECTBAMU M MX CBoMcTBa. Jlnarpammsl Junepa—Benna. [IpuMmeneHne teopeTuko-
MHOKECTBEHHOTO armapara Jijisi OMUCaHUs PEabHbIX TMPOLIECCOB M SBJICHUM, MPU PEIICHUU 3a7a4 U3 JAPYTUX YYEOHBIX
MIPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMaTHUYECKOTO OOBEKTA, CIEACTBHUE, I0KAa3aTEIbCTBO, PABHOCHIIBHBIEC YPABHEHMUS.

11 KITACC

Yuciia ¥ BBIYUCTICHUS

Hartypanbnbie u menbie yucna. [IpuMeHeHHE MPU3HAKOB JEIMMOCTH IENBIX YUCEN, HAMOOJBIINK OOINUNA NEeTUTENb
(mamee — HOJl) u naumenniiee obmee kparaoe (nanee — HOK), ocratkoB mo mMomyito, anroputMa EBkinaa ajis penieHus
3a/1a4 B IEJIBIX YHCIIAX.

Kommiexkcuble uuncna. AnreOpavdeckas ¢ TpUTOHOMETpuueckass (OpMBI  3amuCH  KOMIUIEKCHOTO — 4YHCIA.
Apudmernueckue onepanuu ¢ KOMITIEKCHBIMU unciaMu. 300pakeHre KOMITJIEKCHBIX YHCENT Ha KOOPJAMHATHOM TUIOCKOCTH.
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@opmyna Myaspa. KopHu N-oii CcTeneHHM W3 KOMIUIEKCHOrO 4Mcia. [IpuMeHEHHEe KOMIUIEKCHBIX YHUCEN I PEIICHHUS
(bu3MYECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHMs U HEPABEHCTBA

Cucrema ¥ COBOKYITHOCTh YPABHEHUI U HEPABEHCTB. PaBHOCHIIBHBIE CUCTEMBI U CHCTEMBI-CIICACTBUSA. PaBHOCHIIBHBIE
HEPaBEHCTBA.

OTO0p KOpHEH TPUrOHOMETPUUECKUX YPAaBHEHHUH C TOMOILIBIO TPUTOHOMETPUYECKOM OKpPYKHOCTH. PemieHue
TPUTOHOMETPUUECKUX HEPABEHCTB.

OcHOBHBIE METO/IbI PEHIEHUS TOKA3ATEIbHBIX U JOTapU(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IBI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PELICHHUS CUCTEM M COBOKYIIHOCTEH pAllMOHAIBHBIX, HPPALMOHAIBHBIX, MOKA3aTEIbHBIX U
norapu(pMUUECKUX ypaBHEHUH.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

[IpuMeHeHre ypaBHEHH, CUCTEM M HEPABEHCTB K PEUICHUI0 MAaTEMaTUYECKHX 3aJa4 U 3aJay U3 pa3jIudHbIX oOyacTen
HAayKU U pEAIbHOU JKU3HU, UHTEPIIPETALNS [I0JIyYEHHBIX PE3YJIbTATOB.

DOyHKUUM U TpaduKu

I'padpux xomnozunmu QyHkuii. I'eometprueckre o0pa3bl ypaBHEHUN U HEPABEHCTB HA KOOPJAMHATHOM MIOCKOCTH.

Tpuronomerpuyeckue PyHKIIMU, UX CBOMCTBA U IPaPUKH.

I'padmyeckue MeToAbl pelieHUs] ypaBHEHUH U HepaBeHCTB. [ paduueckue MeTobl peleHus 3a1a4 ¢ mapaMeTpaMu.

Hcnonp3oBanue rpadukoB (YHKIUN s HCCIEAOBAaHUS MPOLECCOB U 3aBHUCHUMOCTEH, KOTOpPbIE BO3HUKAIOT IPHU
pEIIeHNH 3314 U3 JPYruX YUYEOHBIX MMPEIMETOB U pPeabHOM KU3HH.

Hayaja MmaTeMaTH4ecKOro aHajaimnsa

[IpuMeHeHre MPOU3BOIHOM K MCCIIeJOBaHUIO (DYHKIIMI Ha MOHOTOHHOCTb U 3KCTpeMyMbl. HaxoxaeHne HanOobIIero
Y HAaUMEHBIIIETO 3HAYCHUI HEeTPEPHIBHON (DYHKIIMH HAa OTPE3KE.

IIprMmenenne npOU3BOJHOM JUIsl HAXOXKIACHHsS HAWIY4YLIEro peleHus B NPUKIAAHBIX 3a4adax, I ONpPENESICHMs
CKOPOCTHU U YCKOPEHHUSI MpoIlecca, 3aJaHHOTO POpMYIION UK rpaduKOM.



[lepBooOpa3Hasi, OCHOBHOE CBOWMCTBO TmepBooOpa3HbiX. IlepBooOpaszHbie anemeHTapHbIX (QyHKIuN. [IpaBuna
HAXO0XJICHUS TEPBOOOPA3HBIX.

WNuterpan. ['eomerpuyeckuii cMbICT HWHTErpayia. Beraucienwe ompenenéHHoro uHTerpana mo ¢opmyne HuroTroHa-
JleitOHuAIIA.

[IpumeneHre uHTErpaa s HaxX0XISHUS TUIoMA el TNOCKUX GUryp u 00bEMOB reOMETPUUYECKUX TEll.

[Ipumepsl pemieHuit nudQepeHuanbHbIX ypaBHEHUH. MareMaTH4ecKoe MOJEIMPOBAHHE pPEaIbHBIX IPOLECCOB C
MOMOILBIO TP depeHIMaTbHBIX YPABHEHH.
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INTAHUPYEMBIE  PE3VIJIbTATBI OCBOEHMA  YYEBHOI'O  KYPCA  «AJITEBPA W HAYAIJIA
MATEMATHUYECKOI'O AHAJIN3A» (YIJIYBJIEHHBIM YPOBEHL) HA YPOBHE CPEJHEI'O OBIIET'O
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpaxxaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKOM TMO3UIMK OOYYaOIIETrocsi KaK aKTUBHOIO M OTBETCTBEHHOI'O YJIEHa POCCHUHCKOIO
o0111ecTBa, MPEICTABICHUE O MATEeMaTHYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYp, SIBJICHUN, MPOLECAYP
rpaXIaHCKOTo oOIlecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE B3aUMOJICUCTBOBATh C COLUAIBHBIMM WHCTUTYTaMH B
COOTBETCTBHUH C UX (QYHKIMSIMHU U HA3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUMCKON TPpakIaHCKOW MJIEHTUYHOCTH, YBAXKEHUS K MPOIUIOMY M HACTOAIIEMY POCCHUHCKOU
MaTeMaTUKH, [IECHHOCTHOE OTHOILICHHUE K JOCTH)KEHUSM POCCUUCKUX MAaTEMAaTUKOB U POCCUUCKON MaTEMaTHUYE€CKOMN IIKOJIbI,
HCIIOJIb30BaHUE ATUX JOCTHXKEHUHN B IPYTUX HAyKaX, TEXHOJIOTHUAX, chepax IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

OCO3HAHHWE JTYXOBHBIX IIEHHOCTEW POCCHUUCKOrOo Hapoja, cHOpPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITHYECKOTO
MOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTUKEHUN HAYKHU U JAESATEILHOCThIO YUEHOT0, OCO3HAHUE JTUYHOTO
BKJIaJia B TIOCTPOCHUE YCTOMUUBOTO OYIYIIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKITIOUYAsl ICTETUKY MaTEeMAaTUYECKUX 3aKOHOMEPHOCTEHN, 00BEKTOB, 3a/1a4, PEIIeHUH,
paccy X IeHu, BOCIPUUMUYHUBOCTh K MATEMATUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pu3nuecKoro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTh YMEHHSI MPUMEHAITh MaTeMaTHYECKHE 3HAHHUS B MHTEpecax 370pOBOT0 M 0Oe30IMacHoro obpasa
’KU3HHU, OTBETCTBEHHOE OTHOIIIEHNE K CBOEMY 370POBBIO (3JI0POBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U OT/bIXA,
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peryisipHas (Qu3nyeckas aKTHBHOCTh), (PM3MUECKOE COBEPIICHCTBOBAHHE IPU 3aHATUSAX CIIOPTUBHO-030POBUTEIHHON
NEeSITETbHOCTHIO;

6) TPy10BOIr0 BOCIMTAHUS

TOTOBHOCTh K TpPYIy, OCO3HAaHHWE IIEHHOCTH TPYAOIIO0Us, HWHTEpPEC K pa3iuuHbIM cdepam mpodeccuoHaIbHOMN
JESTEIbHOCTH, CBSI3aHHBIM C MaTEMaTUKONW W €€ NPHIOKEHUSMHU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymyriei
npodeccul W peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC IUIaHBI, TOTOBHOCTh W CIIOCOOHOCTh K MAaTeMaTH4YEeCKOMY
o0pa3oBaHMI0 W CaMOOOpPA30BaHWIO HAa MPOTSHDKCHWHM BCEW JKW3HHM, TOTOBHOCTh K AKTHUBHOMY YYacTHIO B PEIICHHUH
MPaKTUYECKUX 3a]1ad MAaTeMaTHIECKOW HAIMPaBICHHOCTH;

7) IKOJIOTrH4eCKOr0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh JKOJIOTHYECKON KYJIbTYpbl, TMOHMMAHHUE BIUSHUS COIUATBHO-DKOHOMHYECKHX IPOILIECCOB Ha
COCTOSIHHE TIPUPOJHON M COMMAIBHON CPEeIbl, 0OCO3HAHHE TJI00ATBHOTO XapakTepa dKOJOTHUUECKHUX MPoOIeM, OpUEHTAITUS Ha
MPUMEHEHNE MAaTeMaTUYECKUX 3HAHWH ISl PEIICHHs 3a/1ad B 00JIACTH OKPYXKAIOIIel Cpenpl, MJIaHUPOBAHUE MOCTYIKOB U
OIICHKH WX BO3MOJKHBIX ITOCJICACTBUH JJIT OKPYIKAOIIECH CPEIbI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHW M OOIIECTBEHHOU
MPaKTHUKH, TOHUMAaHKE MAaTEMAaTHICCKON HAYKH KakK cepbl YEIOBEUECKON MEATeILHOCTH, 3TAMOB €€ pa3BUTHS U 3HAUMMOCTH
JUTSL Pa3BUTHS ITUBWJIM3AIMK, OBJIAJICHUC SI3bIKOM MAaTEMATHKH M MaTEMaTHYECKON KYJIbTypOH KaK CpPEICTBOM ITO3HAHUS
MHpPa, TOTOBHOCTh OCYIIIECTBIIATH MPOCKTHYIO U UCCIIEI0BATEILCKYIO IEATEIbHOCTh HHAUBUIYAIbHO U B TPYTIIIE.

METAINPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiicTBUSA
ba3oBble Jiornueckue aeicTBUA:
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BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHBIE NMPU3HAKM MATEMaTHMUECKUX OOBEKTOB, MOHSITHHA, OTHOLUIECHUH MEXIy
MNOHATUSMH, (HOPMYJIUPOBATH ONPEICICHUS MOHITHI, YCTaHABIMBATh CYIIECTBEHHBIN NMPU3HAK KJIacCU(UKALIUNA, OCHOBAHUS
1U1s1 00OOIIEHUS U CPABHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIIN34;

BOCIIPUHUMATh, (POPMYIMpPOBaTH U MPEOOPA30BHIBATH CYXACHUSA: YTBEPAUTENIbHbIE W OTpHUIATENbHBIEC, €IUHUYHBIC,
YaCTHBIE U O0IIUE, YCIOBHBIE;

BBISIBJISITh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M NPOTHBOpeuHs B (pakTax, JaHHBIX, HAOTIOACHUSIX U
YTBEPKICHUSIX, TPEeAaraTb KpUTEPUHU ISl BBISIBJICHUS! 3aKOHOMEPHOCTEN U MPOTHBOPEYUH;

JIeNaTh BBIBOJIbI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JI€TYKTUBHBIX U UHAYKTUBHBIX YMO3AKIIOUYEHUHN, YMO3aKIIOUEHUI
10 AaHAJIOTHH;

IPOBOJIUTH CAMOCTOSITENIBHO JI0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKIACHUH (IIpsIMbIE U OT IPOTUBHOTO), BEICTPAUBATh
apryMeHTaluIo, IPUBOJAUTH PUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKIEHUS U BBIBOJIBI;

BbIOMpATh CHoco0 pelieHus y4eOHOM 3amauu (CpaBHHUBAaTh HECKOJBKO BapHAHTOB pEIIEHUs, BbIOMpaTh Hauboiiee
MOAXOASIINNA C yYETOM CaMOCTOSITENIbHO BbIICJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejabcKue 1eHCTBUA:

UCIOJIb30BaTh BOMPOCHl KAK MCCIIEIOBATEIbCKUN MHCTPYMEHT MO3HaHUA, (HOPMYIUPOBATh BOMPOCH], (UKCHUPYIOIINE
MpPOTUBOpEYHE, MPOOIEMy, YCTAaHABIMBATh HCKOMOE U AaHHOE, (POPMHUPOBATH TUIIOTE3Y, APIYMEHTUPOBATH CBOIO MO3HULIHIO,
MHEHUE;

IPOBOJUTH CaMOCTOSITENIbHO CIJITAHUPOBAHHBIA HKCIEPUMEHT, MCCIEAOBaHHWE IO YCTAHOBJIEHHIO OCOOEHHOCTEH
MaTEeMaTHYECKOro 00BEKTA, SIBJICHUS, IPOLECCA, BBISIBICHUIO 3aBUCUMOCTEN MEXIYy 00BEKTaMH, SBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATh OOOOIIEHHS U BBIBOJBI MO pe3yJIbTaTaM MPOBEAEHHOIO HAOMIOICHNUS, UCCIIeI0BaHus,
OLICHUBATh JOCTOBEPHOCTD MOJTYUYEHHBIX PE3YJIbTATOB, BHIBOJAOB U 0000LIECHUM;

IPOTrHO3UPOBATh BO3MOXKHOE PA3BUTHUE IMPOIIECCA, & TaKKE BBIABUTATH MPEINOJOXKEHUS O €ro pPa3BUTHH B HOBBIX
YCIIOBHSIX.

Pabora c undopmanueii:

BBISIBIISATH Je(UUUTHI HHPOPMALIMH, TAHHBIX, HEOOXOIUMBIX JIJISl OTBETA HA BOMPOC U JIJISl PEILICHUS 3a/1a4K;
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BbIOMpATh UHGOPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, AHAIU3UPOBATH, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATH
HH()OPMAITUIO PA3TUIHBIX BUIOB B (JOPM MIPEICTABICHHUS,

CTPYKTYpUpPOBaTh HH(GOPMAILINIO, IPECTABISATH €€ B Pa3IMUHBIX (hopMax, WILTIOCTPUPOBATH TpadUIecKH;

OILICHUBATh HAAEKHOCTh HH(OPMAIIUU TIO CAMOCTOSITENBHO CHOPMYIUPOBAHHBIM KPUTEPHUSM.

KoMmyHMKkaTHBHBIE YHMBeEpPCAJbHbIe Y4eOHbIe NeiCTBHSA

Oo0wenue:

BOCIPUHUMATh U (POPMYIUPOBATH CYKACHUS B COOTBETCTBUU C YCIOBUSIMHU U LEISIMU OOILIEHUS, SICHO, TOYHO, TPAMOTHO
BBIPAXKATh CBOK TOYKY 3pEHHS B YCTHBIX M NHCBMEHHBIX TEKCTaX, JaBaTh IIOSCHEHHsS IO XOAY pEIIEHUs 3aJayd,
KOMMEHTHPOBATH MOJIyYEHHBIA PE3YNIbTAT;

B X0J1€ 00CYXAEHUS 33J]aBaTh BOIIPOCHI IO CYLIECTBY 00CYK/1a€MOM TEMBI, TPOOJIEMBI, pEIIaeMON 3a/1a4H, BEICKAa3bIBaTh
UJEU, HalleJICHHbIE HAa IOUCK PEIIEHHUS, COMOCTABISATH CBOM CYXICHHUS C CYXACHUSAMHU JIPYIMX YYaCTHUKOB JHAJIOTA,
oOHapyXUBaTh pa3IM4uMe U CXOACTBO MO3UIIMM, B KOPPEKTHOH (opMe GopMyIUpOBATh Pa3HOIIIACHS, CBOM BO3PAKEHMUS,;

IOPEICTaBISATh PE3yJbTaThl PEIICHUs 3a/Jayd, HKCIEPUMEHTa, UCCIEIOBaHUs, IPOEKTa, CaMOCTOSITEIbHO BHIOMpATh
(dbopmat BBICTYIUIEHHS C YYETOM 3a/1a4 MPE3EHTALUU U OCOOEHHOCTEN ay IMTOPHUH.

PerynasiTuBHbBIC YHHBeEpCaJbHbIE Y4eOHbIC 1CHCTBHS

Camoopranusanus:

COCTABJISITh IUIAH, AJITOPUTM PEIICHMs 3a7adyd, BBIOMpPATh CIMOCOO pEIIeHHS C Yy4ETOM HMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOKHOCTEW, apIyMEHTUPOBATh M KOPPEKTUPOBATH BAPUAHTHI pELICHUH C Y4ETOM HOBOM MH(pOpMAIIUH.

CaMOKOHTPOJIb, IMOLIMOHAJIBbHBIN HHTEJJICKT:

BJIa/IeTh HaBbIKAMU MO3HABATEILHOM PEIICKCUH KaK OCO3HAHHUS COBEPIIAEMBIX IEUCTBUN U MBICIUTEIbHBIX MPOIIECCOB,
UX pPEe3yJIbTaTOB, BIAJETh CIIOCOOAMM CAMOIIPOBEPKH, CAMOKOHTPOJS Mpolliecca M pe3yJibTaTa PEelIeHUs] MaTeMaTUYeCKOn
3a71a4u;
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NPEeIBUAETh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTH MPHU PEIICHUU 3a/1a4d, BHOCUTh KOPPEKTUBBI B JEATEIHHOCTh Ha
OCHOBE HOBBIX 00CTOSITENIbCTB, JAHHBIX, HAHJACHHBIX OINOOK, BHISIBICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHE pEe3yJibTaTa LEIH M YCJIOBHSIM, OOBSCHATH MNPUYMHBI JOCTHKEHUS WM HEAOCTHKEHUS
PE3yIbTATOB JIEATEIHOCTH, HAXOAUTh OIIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHas1 1eITeJIbHOCTD:

MOHUMAaTh U HUCIOJIb30BaTh MPEUMYINECTBA KOMAHIHOM M MHAMBHUAYaJbHOW palbOTHI MPHU PEIICHUH YYEOHBIX 3ajad,
MPUHUMATh EJIb COBMECTHOM JIESITENIbHOCTH, MJIAHUPOBATh OPraHU3alUI0 COBMECTHOM pabOThI, pacnpeaeisTh BUAbl padoT,
JOTOBAapUBATHCA, 00CYkKAAaTh MPOLECC U PE3yIbTaT padoThl, 000011aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBBIX popMax paboTel (00Cyk1eHUs,, 0OOMEH MHEHUH, «MO3TOBbIC IITYPMbI» U UHBIEC), BHITIOIHSTH
CBOIO YacTh pabOThl U KOOPJIUHUPOBATH CBOU JCUCTBUS C APYTMMH YJIEHAMU KOMaH/Ibl, OIIEHUBATh KAYECTBO CBOETO BKJIa/a B
00U IPOAYKT MO KPUTEPUSIM, CHOPMYJTUPOBAHHBIM YUYACTHUKAMH B3aUMOJEHCTBUS.

HHPEAMETHBIE PE3YJIBTATBI

K konity o6yuenus B 10 kiiacce o0ydaronuiics mogyyuT CIEAYIOIIUE MPEIMETHBIC PE3yIbTaThl MO OTACIIBHBIM TeMaM
paboueit mporpaMMbl y4eOHOTO Kypca « AJredpa ¥ Hayalla MaTeMaTHYeCKOTO aHaTHu3ay:

Yucaa 1 BbIYUCIEHHUA:

CBOOOJHO OMNEPUPOBaTh TMOHATUSMU: palMOHAIBHOE YHCIIO, OECKOHEYHas TNepuoauydeckas ApoOb, MPOLECHTHI,
HMppalroOHaIbHOE YHCIIO, MHOYKECTBA PALMOHAIIBHBIX U IEMICTBUTEIBHBIX YUCEII, MOJIYJIb JEUCTBUTEIHLHOIO YHUCIIA;

MPUMEHSITh APOOU U TIPOLICHTHI JIJIs PEIICHUS MPUKIAJAHBIX 3a/1a4 U3 Pa3IUYHBIX OTpaciel 3HaHUN U pealbHOM )KU3HH;

MPUMEHSTDH MPUOIKEHHBIC BRIYMCIICHUS, TIPABIIIA OKPYTIICHUS, IPUKUIKY U OLIEHKY pe3yiIbTaTa BIUMCICHUMN;

CBOOOJTHO OTMEPHUPOBATH TOHSTHEM: CTENECHb C IIEJBIM IIOKa3aTeJIieM, HWCIOJIb30BaTh MOAXOAIIYI0 (opmy 3amucu
JNEUCTBUTENBHBIX YUCEN JJIs1 PEUICHUS TPAKTUYECKUX 3a7a4 U IPEACTABICHUS TaHHBIX;

CBOOO/IHO OTIEpUPOBATH MOHATHEM: apU(DMETHUECKHUI KOPEHb HATYPaIbHON CTENEHU;

CBOOOJTHO OIIEPHUPOBATH IMMOHATHEM: CTEIICHb C PAIIMOHAIBHBIM ITOKa3aTEIeM;
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CBOOOJTHO OIEPUPOBATH MOHATUAMHU: JIOTapu (M uncia, 1eCATUYHbIE U HATypalIbHbIE JOrapu(MblI;

cBOOO/IHO ONEPUPOBATh MOHATUSIMU: CHHYC, KOCHHYC, TAHTE€HC, KOTAHT€HC YHCIOBOTO apTyMEHTa,

OIEPUPOBATH NOHATHUAMU: APKCUHYC, APKKOCHHYC U APKTAHI'€HC YMCIIOBOTO apryMEHTA.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJIHO OMEPUPOBAThH MOHATUIMH: TOXKJIECTBO, YpaBHEHUE, HEPABEHCTBO, PABHOCUJIbHBIE YPABHEHUS U YpaBHEHHUSI-
CJIEAICTBUS, PABHOCWIbHBIE HEPABEHCTBA,;

MPUMEHSATh PA3IMYHbIE METOJAbl PELICHUS PAalMOHAIBHBIX U JAPOOHO-PAMOHAIBHBIX YPAaBHEHHWM, TPUMEHSATH METOJ
WHTEPBAJIOB JUJIS PELIEHNSI HEPABEHCTB;

CBOOOJIHO ONEpPUPOBATH MOHATUSMHU: MHOTOWIEH OT OJHOM MEPEMEHHOW, MHOTOWIEH C LEJIbIMU Ko3(@uireHTamu,
KOPHHU MHOTOWIECHA, IIPUMEHATH JCICHUE MHOIOYJIEHA Ha MHOTOYWIEH C OCTaTKOM, TeopeMy besdy m teopemy Buera s
pelIeHns 3a/1a4;

CBOOOJHO OMEpPUPOBAThH MOHATUSMU: CUCTEMA JMHEHHBIX YpaBHEHUW, MAaTpPHUIIA, ONMPEACIIUTENb MATPULBL 2 X 2 U €ro
F€OMETPUYECKUIM CMBICJ, HCMOJb30BAaTh CBOMCTBA OINpeAenuTenss 2 X 2 Juid BBIYHACICHHMS €ro 3HA4YEHUs, NPUMEHSTH
ONPENEIIUTENN I PEIICHUS CUCTEMBl JIMHEWHBIX YPABHEHMM, MOJEIUPOBATh PEaJbHbIE CUTYallUd C IOMOLIBIO CUCTEMBI
JIMHEWHBIX YPAaBHEHHM, HCCIIEIOBATH IOCTPOCHHBIE MOJCIM C IOMOLIBIO MATPULl U OIPEAEIUTENEH, UHTEPIPETUPOBATh
ITOJTYyYEHHBIA PE3yJIbTaT;

MCIIOJIb30BaTh CBOMCTBA JEHUCTBUI C KOPHAMU AJiA MPeoOpa30BaAHMS BhIPAKEHUM;

BBINOJIHATH MPEOOPA30BAHMSI YUCIOBBIX BBIPAXKEHHM, COIEPIKALX CTENEHH C PallMOHAIbHBIM ITOKa3aTeIeM;

WCIIOJIh30BaTh CBOMCTBA JoraprudMOB i MpeoOpa3oBaHMsl IOTApU(PMUIECKUX BHIPAKCHUI;

cBOOOIHO OMEpUPOBATH MOHATUSAMU: UPPALMOHANIbHBIE, MIOKa3aTeNbHbIE U JIOrapu(MUYECKUE YPaBHEHUS, HAXOIUTh UX
pELIEHNs C MOMOIIBIO PABHOCUJIBHBIX MEPEXOA0B MU OCYILECTBIIAS MPOBEPKY KOPHEW;

IPUMEHSTH OCHOBHBIE TPUTOHOMETPpUUYECKHE POPMYJIBI AJi TPeoOpa30BaHUS TPUTOHOMETPUUECKUX BBIPAKEHUH;

CBOOOJIHO OMNEpUpPOBATh MOHITHEM: TPUTOHOMETPUYECKOE YypaBHEHHE, MPUMEHSATh HE0OXoIuMble (HOPMYIbI IS
peLIeHNs OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX YPABHEHUM;
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MOJIETTUPOBATh PealIbHbIE CUTYAIIMH Ha S3bIKE alreOpbl, COCTABISITH BEIPAKEHUS, YPAaBHEHHUS, HEPABEHCTBA 110 YCIOBUIO
3aJ1a4M, UCCIIEIOBATh MOCTPOCHHBIE MOJICIN C UCTIOJIb30BAaHUEM arlnapaTa aareopsl.

DOyHKUMU U rpauKu:

CBOOOJHO ONEpUpOBaTh NOHATUAMH: GYHKIUSA, CHOCOOBI 3aJaHusl (YHKIMH, B3aMMHO oOpaTHble (YHKIIHH,
KOMITO3UITHS PyHKIMM, rpaduK (YHKIIMH, BBITIOIHATD dJIEMEHTAapHbIE ITpeoOpa3oBaHus rpaduKoB (PYHKIIHIA;

CBOOOJTHO OIEPUPOBATH MOHATUSAMHU: OOJACTh OMpENEICHUS M MHOXKECTBO 3HAYCHHM (QYHKIMU, HYIU (QyHKIIUH,
MPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEPHPOBATH TOHATHAMHU: UYETHBIE W HEYETHBIE (DYHKIUH, TMEPUOAMYECKHE (DYHKIMH, TPOMEKYTKA
MOHOTOHHOCTH (PYHKIIMH, MAaKCUMyMbl M MHHUMYMbI (DYHKIIMHM, HauOoJibllleeé W HAMMEHbIIEe 3HAYCHUE (PYHKIUU Ha
IPOMEXKYTKE;

cBOOOIHO ONEpPHPOBATh MOHATUSMU: CTETICHHAsA (DYHKIMS C HATYpaJbHBIM U IEJNBIM MOKa3aTeleM, rpaduK CTETIeHHON
(GyHKIMM C HaTypaJlbHbIM M LEJbIM IOKa3zaresneM, rpaduk KOpHS N-0il CTENeHW KakK (PyHKIMM OOpaTHON CTENEHU C
HATYpaJIbHBIM ITOKa3aTelNeM;

OTepUpOBaTh TOHATUSMU: JMHEHHAs, KBaJpaTUyHas U JpOOHO-IMHEWHas (yHKIHUU, BBIIOIHITH JJIEMEHTAPHOE
UCCIJIEIOBAaHUE U TOCTPOCHUE UX IPa(pUKOB;

CBOOOMHO OMEpHpOBaTh MOHATHAMH: IOKa3aTenbHas M Jorapupmudeckas (QYHKIIMH, WX CBOWCTBA W TpaduKwy,
MCIIOJIb30BaTh UX IpadUKH IS pelieHNs ypaBHEHHIA;

CcBOOO/IHO ONEpUPOBATH MOHATUSAMH: TPUTOHOMETPUYECKAsI OKPY>KHOCTb, ONIPE/ICIICHUE TPUTOHOMETPUUECKUX (DYHKIUH
YHCJIOBOTO apTyYMEHTA;

WCIIONIb30BaTh Tpaduku (QYHKIHMA IS UCCIENOBAHUS MPOILIECCOB M 3aBUCHUMOCTEH TIPU PEIICHUH 3a/ad U3 JPYTuX
y4eOHBIX TPEMETOB U PEATbHOM KU3HHU, BBIPAXATh (DOPMYyIaMH 3aBUCIMOCTH MEXy BETUUHMHAMU;

Hauyajna maTeMaTH4eCKOro aHajn3a:

CBOOOJTHO OIEpPUPOBATH MOHATHAMH: apudMeTHUYecKas W TeoMeTphueckas mporpeccusi, OeCKOHEUHO YObIBaroImas
Te€OMETPUYECKast MPOTPECCHs, TMHEHHBIA U SKCTIOHCHIIMAIBHBIN POCT, GOpMyJia CIOKHBIX MTPOIIEHTOB, UMETh MIPEICTABICHHE
0 KOHCTaHTE,
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VCTIOJIb30BATh MPOTPECCUHN ISl PELICHUS PEAJIbHBIX 33a/1a4 IIPUKIIAJIHOTO XapaKTepa;

CBOOOJTHO OTNEPHUPOBATH MOHITHAMU: TOCIEAOBATEIBHOCTh, CIIOCOOBI 3aaHus MOCIIEI0BATEILHOCTEH, MOHOTOHHEIE U
OTPaHUYCHHBIC MOCIEAOBATEILHOCTH, IOHUMATh OCHOBBI 3aPOKICHHUSI MATEMATHYECKOTO aHAJIN3a KaK aHain3a 0ECKOHEUYHO
MaJIbIX;

CBOOO/IHO ONEPUPOBATH MOHATUSIMU: HEMPEPHIBHBIC (DYHKIIMH, TOUKH pa3pbiBa rpaduka (yHKIIUH, aCUMITOTHI rpaduka
bynxmmy;

CBOOOJ/IHO OTEpUPOBATH MOHATUEM: (DYHKIIMS, HEMTPEPHIBHASL HA OTPE3KE, MPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUN
IUISL pELICHUS 3a/1a4;

CBOOOJTHO OTIEPHUPOBATh MOHATHAMU: IIEpBasi U BTOpas MPOU3BOIHBIC (PYHKIIUU, KacaTeabHas K TpaduKy QyHKIINU,

BBIYUCIIATh TPOU3BOJHBIE CYMMBI, MPOU3BEJICHMS, YACTHOIO M KOMIIO3MIIMHM JBYX (DYHKIMH, 3HATH IMPOU3BOIHBIC
ANEMEHTAPHBIX (PYHKIUNI;

HCTIOJB30BaTh TEOMETPUUCCKUM U PU3UUECKUM CMBICI TPOU3BOIHOM JIJIsl pEIICHUs 3a7a4.

MHo:kecTBa U JIOTHKA:

CBOOOJTHO OTNEPHUPOBATH MOHATHAMU: MHOKECTBO, OTIEpAllMK HaJl MHOXKECTBAMH,

HCTIOJIb30BATh TEOPETUKO-MHOXKECTBEHHBIN armapar JJisi ONMHUCAHUS PEAIbHBIX MPOILECCOB U SIBJICHUM, MPU PEIICHUU
3a/1a4 U3 APYruX yueOHbIX MPEIMETOB,;

CBOOOJHO OMEpPUPOBATH MOHATUSIMU: OIpEJEICHUe, TeopeMa, YpaBHEHHE-CIICICTBUE, CBOMCTBO MAaTeMaTHYECKOIrO
00bEKTa, JOKA3aTEIHLCTBO, PABHOCUJIbHBIC YPABHEHHS M HEPABEHCTRA.

K xoniy o0yuenus B 11 kiacce oOy4aromuiics MOTYYUT CICAYIONINE MTPEAMETHBIC PE3yJIbTAThI IO OTJAEIHHBIM TEMaM
paboueit mporpaMmbl y9eOHOTO Kypca « Anredpa 1 Hadajia MaTEMaTHIECKOTO aHAIN3ay:

Yucjaa v BLIYUCTICHUS:

CBOOOJHO OMEPHUPOBATH MOHATUSAMU: HATypaJbHOE W II€J0€ YKCJIO, MHOXXECTBA HATYpaJbHBIX M IIEIBIX YHCEII,
HCIIONB30BaTh Mpu3Haku genuMoctu nenbix yucen, HOJ[ m HOK nHaTypanbHbIX yucen 1Sl peuieHus 3ajiad, NPUMEHSTh
anroput™ EBkinna;
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CBOOOJTHO ONEPHUPOBATH MOHATHEM OCTATKa MO MOJYJIO, 3aMUChIBATh HATYpaJbHbIC YUCIA B PA3IUYHBIX MO3UIIMOHHBIX
CUCTEMAaX CUHCIICHHS;

CBOOOZIHO ONEpUPOBATh MOHATHUAMU: KOMIUIEKCHOE YHCIO M MHOXKECTBO KOMIUIEKCHBIX 4YHCEl, MPEACTaBIsATh
KOMIUJIEKCHBIE YHCIa B aJireOpanyeckod U TPUTOHOMETPUYECKON opMe, BHIMOIHATh apuPMETHUECKUE ONEepallii ¢ HUMHU U
M300paXkaTh HA KOOPJIMHATHOM MJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO ONEpPUPOBATh MOHATUSAMHU: UppALMOHAIbHBIC, TOKA3aTENbHBIE U JIOTapU(PMUUECKUE HEPABEHCTBA, HAXOAUTH
UX PELICHUS C TOMOIIBIO PABHOCWIBHBIX IIEPEXO/IOB;

OCYIIECTBIISATH OTOOP KOPHEN NPU PEIICHUN TPUTOHOMETPUUECKOTO YPaBHEHNUS;

CBOOOJIHO OIEpPUPOBaTh MOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, MPUMEHATh HEOOXOoAuMbIE (opMyssl aJis
pELIEHNs OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO OMEpUPOBAThH MOHATUSMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUN U HEPABEHCTB, PABHOCHJIbHBIE CUCTEMBI U
CUCTEMBI-CIICJICTBHS], HAXOUTh PEIICHUS] CUCTEMBI U COBOKYITHOCTEN PAllMOHAJIBHBIX, UPPALMOHAIBHBIX, MIOKA3ATEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHUM U HEPABEHCTB;

peliath panyoHajIbHbIE, UPPALMOHATIBHBIE, ITOKa3aTeNbHbIe, JorapuMUIecKkie U TPUTOHOMETPUYECKHE YPAaBHEHUS U
HEPABEHCTBA, COAEPKAIINE MOIYJIN U ITAPAMETPHI;

MPUMEHSATH IpauuecKue METOIbI 1JIsl PEIICHHs] YPaBHEHUI U HEPABEHCTB, a TAK)KE 3a/1ay C MapaMeTpaMu;

MOJICIMPOBATh PEAJbHBIE CHUTYallMM Ha S3bIKE anreOpbl, COCTABIIATh BBIPAXKEHHUS, YpaBHEHUS, HEPABEHCTBA U HX
CUCTEMBbl [0 YCIOBUIO 3ajlaud, WCCIENOBaTh IIOCTPOCHHBIE MOJETM C HCIOJb30BAaHMEM ammapara ajireopsl,
MHTEPIPETUPOBATH ITOJyYEHHBIN PE3yJIbTAaT.

DYyHKIUM U TPaPUKH:

CTPOUTH Tpa@UKKA KOMIIO3UIMHK (PYHKIUH C MOMOUIBIO 3JEMEHTAPHOIO HCCIAEAOBAHUS M CBOMCTB KOMIO3UIMU ABYX
(yHxImii;

CTPOUTH T€OMETPUUECKHE 00pa3bl ypaBHEHHUM U HEPABEHCTB Ha KOOPAMHATHOMN MIIOCKOCTH;

CBOOOJIHO OIEPUPOBATH MOHATUAMU: TPA(UKU TPUTOHOMETPUUECKUX PYHKIUMI;
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OPUMEHATh (PYHKIUU 711 MOJEIMPOBAHUS U UCCIIEI0OBAHUS PEabHBIX ITPOLIECCOB.

Havana mareMaTH4ecKOro aHaju3a:

MCIOJIb30BaTh MPOU3BOIHYIO JUIsl HCCEA0BaHUS (YHKIIUU HA MOHOTOHHOCTB M 9KCTPEMYMBI;

HaXOAUTh HanOOJIbIlIEEC U HAMMEHbIIIEE 3HAUEHHs PYHKIIMNA HENPEPHIBHON Ha OTPE3KE;

UCIOJIb30BaTh IMPOU3BOJHYIO U HAXOKJIEHUS HAWIYyYIIEro pElleHHs B MPUKIAJHBIX, B TOM YHCIE COLHUAIbHO-
HKOHOMUYECKUX, 3a]1a4ax, /ISl ONPEAETICHHUS] CKOPOCTU U YCKOPEHMSI Mpoliecca, 3aJaHHOro (opMyJIoi 1iu rpaduKkoMm;

CBOOOJHO ONEpUpPOBATh IMOHATUAMH: TE€pPBOOOpa3Has, OINPEACIEHHbI WHTErpajl, HaxOJWUTh I[EpPBOOOpa3HbIC
AJIEMEHTApHBIX (PYHKIUH U BBIUUCIATH UHTErpall o popmyne HeroTona-JIeiiOnuna;

HaXOAMTH IJIOLAIN TUIOCKUX GUTYpP U 00BEMBI TEN ¢ TOMOIIbIO UHTETpaa;

UMETh MPEACTABICHUE O MAaTEMaTHYECKOM MOJEINPOBAHUM HA IPUMEPE COCTaBJIeHUs JU(PepeHIINaIbHbIX YpaBHEHUI;

pemaTh MPUKIAJAHBIE 337a4d, B TOM YHUCJE COLMAIBHO-3KOHOMUYECKOTO MU (PU3MYECKOr0 XapakTepa, CpeiCcTBaMU
MaTEMaTHYECKOTO aHAJIN3A.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMsl Bcero Kontporenvie  Ipakririeckue o0pazoBaTe/bHbIC
padoThI padoThI pecypenr
MHO0X€eCTBO I€HCTBUTENBHBIX YUCEIL.
1 MHorounensl. PaninoHaabHbIe YpaBHEHHUS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
YpaBHEHUI
5 Oynkuun u rpapuku. CreneHHas GyHKIUS C 12 1
L[EJIbIM TI0Ka3aTeNIeM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1
HppanmonanbHble ypaBHEHUS
4 ITokazarenbHast pyHkuus. [lokazarenbHble 10 1
YpaBHEHHUS
5 Jlorapudmuueckast pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHHS
5 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1
ypaBHEHUs
[TocnenoBaTeabHOCTH M IPOIPECCHH 10
HenpepsiBable pynkuuu. [IponszBoanas 20
9 [ToBTOpeHmE, 0600IIEHNE, CHCTEMATH3 AT 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
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11 KITACC

KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
n/n MPOrpamMmbl Bcero Kontpoapueie  Ipakruueckue oOpa3oBaTejibHbIE
padoThbI padoThI pecypenI
1 Hccnenoanue QpyHKIMIA ¢ TOMOIIBbIO 29 1
MIPOU3BOTHON
2 [TepBooOpa3Hast U HHTETpAI 12 1
3 ['paduku TPUTOHOMETPUUYECKUX (PYHKIIHIA. 14 1
TpuronomeTpuyeckrue HepaBeHCTBA
4 WppanuonanbHeie, MOKa3aTebHBIE U 24 1
norapudMuyecKre HepaBeHCTBA
KomriekcHbie yncna 10
HatypanbHble u ensle yucia 10 1
CucTeMbl palioOHATEHBIX, UPPAIIMOHATBHBIX
7 MOKa3aTeNbHBIX U JOrapu(MUUECKUX 12 1
YpaBHEHUU
8 3ama4M ¢ napaMeTpamu 16 1
9 [ToBTOpenue, 0600IIEHNEe, CUCTEMATH3AIIHS 16 p
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
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