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INOACHUTEJBHASA 3AIINCKA

Y4eOHsIif Kypc «Anredpa v Hadajia MaTeMaTHYECKOTO aHAIIM3ay SBJSIETCS] OJHUM U3 HanboJiee 3HAYUMBIX B IpOrpaMMe
cpeaHero o0uiero o0pa3oBaHus, MOCKOJbKY, C OJHOW CTOPOHBI, OH 00€CIIEYMBACT MHCTPYMEHTAIbHYIO 0a3y IJsl U3y4EHHUs
BCEX €CTECTBEHHO-HAyYHBIX KYypCOB, a C JPYrol CTOpPOHBI, (OPMHUPYET JOrMYECKOE U aOCTPaKTHOE MBIIICHUE
oOyuJaromuxcsi Ha ypoBHE, HEOOXOIMMOM I OCBOSHUSI MH(POPMATHKH, OOLIECTBO3SHAHMSI, HICTOPHH, CIIOBECHOCTH U APYTUX
JUCLUIUIMH. B paMKax JaHHOro y4yeOHOro Kypca oOy4aronuiuecs: OBIaJeBal0T YHUBEPCAIBbHBIM A3bIKOM COBPEMEHHON HAayKH,
KoTopasi GopMyJIMpYET CBOU JOCTHKEHHUS B MAaTEMAaTUYECKOM (popme.

VY4eOHbIil Kypc anreOpbpl M Hayal MaTEeMaTHYECKOrO aHalli3a 3aKiIaJbIBaeT OCHOBY JJISl YCIEUIHOIO OBJIAJCHUS
3aKOHaMU (PU3UKHU, XUMUHU, OMOJIOTUH, TOHUMAHUS OCHOBHBIX TEHICHIMM PAa3BUTHUS SKOHOMHMKHU U OOIIECTBEHHOW >KHU3HH,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX HU(POBBIX U KOMIIBIOTEPHBIX TEXHOJOTHUSAX, YBEPEHHO HCIOJb30BaTh UX IS
JanbHelero oopa3oBaHus U B MOBCEIHEBHOM XU3HHU. B TO ke Bpems OBjajeHHe aOCTPAKTHBIMU U JIOTUYECKH CTPOTHMMH
KOHCTPYKUHUSAMU anreOpbl MU MaTeMaTU4YeCKOro aHajli3a pa3BUBA€T YMEHUE HaXOAMTh 3aKOHOMEPHOCTH, OOOCHOBBIBAThH
MCTUHHOCTD, JIOKa3bIBaTh YTBEPXKJEHUS C MOMOIIBI0O MHAYKIHUUA U pacCykKIaTh NEAYKTHBHO, MCIIOJIb30BaTh 0000IIEHUE U
KOHKPETHU3aI1I0, a0CTparupoBaHUe U aHAJIOTHIO, POPMUPYET KPEATUBHOE U KPUTUUYECKOE MBIILICHHUE.

B xozxe u3ydenust yueOHoro Kypca «Anredpa u Hauaja MaTEMaTUYECKOr0 aHaM3a» 00yYaroUIuecs MOJIy4aroT HOBBIM
ONBIT PELICHMs IPHUKIAIHBIX 3a1a4, CaMOCTOSATEIBHOIO IOCTPOCHHUS MATEMATUYECKUX MOJEJIEH pPEalbHbIX CUTYallUH,
VMHTEPIIPETALUU TTOTYYECHHBIX PELICHUM, 3HAKOMATCS C IPUMEPAMHU MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEN B IIPUPOAE, HAYKE U
HCKYCCTBE, C BBIAAIOUIUMUCSA MaTEMATHYECKUMH OTKPBITUSIMU U UX ABTOPAMU.

VY4eOnblii Kypc 00JaaeT 3HaYUTEIbHBIM BOCIIUTATEIbHBIM MOTEHIIMAJIOM, KOTOPBIM peanu3yeTcsi Kak yepe3 yuyeOHbIH
Marepua, CrocoOCTBYIOMUNA (POPMUPOBAHUIO HAYYHOIO MUPOBO33PEHUS, TaK U 4epe3 crelupuKy yueOHOH AesITeIbHOCTH,
TpeOyrome MpoJOIKUTENbHOM KOHIEHTPAllMd BHUMAaHHS, CaMOCTOSTEIbHOCTH, AKKypaTHOCTH M OTBETCTBEHHOCTH 3a
ITOJIyYEHHBIA Pe3yJIbTar.

B ocnoBe meronuku o0yuyeHus aiareOpe M HayajlaM MaTeMaTHYECKOTO aHad3a JICKHUT JEeATeIbHOCTHBIM MPUHIUI
o0yueHus.



B crpyktype yueOHoro kypca «Anrebpa © Hayala MaTeMaTHMYECKOTO aHAJIM3a» BbIIETCHBI CIEAYIOIIUE
coJiepKaTeNbHO-MEeTOANYecKre TUHUM: «Yucna u BbrauciaeHus», «OyHKuuu u rpadukm», «YpaBHEHUS U HEPABEHCTBAY,
«Havana maremartudeckoro asanusa», «MHOXecTBa M JOTHMKa». Bce OCHOBHBIE CONEPKATEIBHO-METOAUYECKUE JIMHUU
M3y4aroTcsa Ha NPOTSHKEHUU JIBYX JIET 0OY4YEHMsI HAa YPOBHE CPEIHEro oOIero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSSA JPYT
Apyra ¥ IOCTENEHHO HACBIIAsACh HOBBIMM TE€MaMH M pazfenamu. JlaHHbIM y4eOHBIM Kypc SBISETCS WHTETPATUBHBIM,
MOCKOJIbKY 00BeANHSIET B ce0e coiepKaHne HeCKOJIbKUX MAaTEeMaTUYECKUX JAUCHUIUIMH, TAKUX KakK anredpa, TPUTOHOMETpHS,
MaTE€MaTUYECKU aHallu3, TEOPUs MHOXKECTB, MareMmaTudeckas Jjoruka u apyrue. Ilo mepe Toro kak oOydaroniuecs
OBJIJICBAIOT BCE OoJiee NIMPOKUM MaTEMaTUUECKUM alnapaToM, y HUX MOCIEI0BaTeNbHO (POPMUPYETCS U COBEPIICHCTBYETCS
YMEHHE CTPOUTh MAaTEMaTHUECKYIO0 MOJIENb PeaJbHONW CUTYyallul, IPUMEHATh 3HAHUS, [TOJIyY€HHbIE IPU U3yUYE€HUU Y4eOHOTO
Kypca, JUIsl PElIeHUs CaMOCTOSTENbHO C(HOPMYJIMPOBAHHOM MaTeMaTHYECKOW 3aJaud, a 3aT€éM HHTEPHpPETHUPOBATH CBOM
OTBET.

CopepxarenpHo-MeTOIMYECKas: TUHUS «Yucnaa U BBIYMCIIEHUS» 3aBepuiaeT (OPMUPOBAHNE HABBIKOB MCIOJIb30BAaHUS
JIEUCTBUTENBHBIX YKCEN, KOTOPOE OBLJIO HA4aTO Ha ypOBHE OCHOBHOTrO oO1Iero oopasosanusa. Ha ypoBHe cpeanero ooiero
oOpa3oBaHMsl 0c000€ BHUMaHUE yAenseTcs (OPMUPOBAHMIO HABBIKOB PAllMOHAJIBHBIX BBIYMCIICHUH, BKJIIOYAIOIIUX B CEOs
WCIIOJIb30BAHUE DPA3IMYHBIX (OPM 3aMHMCH YUCIA, YMEHUE JAeNaTh MPUKUJKY, BBINOJHATH MNPUOIMKEHHBIE BBIUMCICHUS,
OLICHMBATh YHCIIOBBIE BBIPAKEHHUS, pabOTaTh ¢ MAaTeMAaTUYECKMMH KOHCTaHTaMHU. 3HAKOMbIe OOyYarouuMcs MHOXECTBA
HaTypaJbHbIX, LEJIbIX, PALMOHAJIBHBIX M JEHCTBUTEIBHBIX YHCEN JIONOJHSAKOTCS MHOYKECTBOM KOMIUIEKCHBIX 4Hcel. B
KaXIOM U3 3THX MHOKECTB PacCMaTpUBAIOTCS CBOMCTBEHHBIE €My cHEelU(pUYECKHe 3a7aul U ONepalMu: JIeJICHHE HALETo,
OMEpUPOBAHUE OCTATKAMU HA MHOXKECTBE LEJBIX YHCEN, 0OCOObIE CBOMCTBA PALMOHAJIBHBIX W HPPALMOHAJIBHBIX YHUCEN,
apu(pMeTHYEeCKre OIepanuu, a TaKKe HW3BJICYEHUE KOpPHA HATypalbHOM CTENEHM HAa MHOYKECTBE KOMIUIEKCHBIX YHCEI.
bnaronapss mociienoBaTeNbHOMY pPAaCHIMPEHUIO Kpyra MCHOJIb3YEMbIX YHCEI M 3HAaKOMCTBY C BO3MOXKHOCTSAMHM HX
NPUMEHEHHUS JUIsl peUIeHUs] pa3InYHbIX 3a7a4 (popMHUpYyeTCs MPEeACTaBIEHUE O €IMHCTBE MAaTEMaTHUKN KaK HAyKH U €€ pOJId B
MOCTPOCHUHU MOJIEJIeH pealbHOTO MHPA, IIUPOKO UCIOIB3YIOTCS 00001IEHIEe U KOHKPETH3AIU .

JIuaus «YpaBHEHHS M HEPABEHCTBA» pPEAM3YyeTCA Ha MPOTSHKEHUM BCEro OOy4YeHUs Ha YpOBHE CPEIHEro OOILero
o0Opa3oBaHusl, MOCKOJIBKY B Kaka0M paszjiene [IporpamMmbl mpeaycMOTpeHO pelieHrue COOTBETCTBYIOIIUX 3a/1ad. B pesynbrare
oOydaroluecs: OBJAJECBAIOT PA3IUYHBIMM METOJAMU pEIIEHUS PalUOHAIBHBIX, HPPALUOHANBHBIX, [OKAa3aTeNbHBIX,



norapu(MUUECKHX U TPUTOHOMETPUYECKUX YPaBHEHUN, HEPABEHCTB M CHUCTEM, a TaK)Ke 3a/1ad, COJACPKAIIUX MMapaMeTphl.
[Toy4yeHHBIE YMEHHUS MIUPOKO HCIOIB3YIOTCS MPU WCCICAOBAHWHM (PYHKIIUH C TOMOIIBIO TMPOU3BOIHOMN, MPU PEIICHUH
NPUKJIAJAHBIX 33/a4 M 337a4 HAa HAXOXKICHHE HAaWOOJIbIIMX U HAUMEHbIIWX 3HaueHu QyHkiuu. [laHHas conepkarelibHas
JUHUS BKIIOYaeT B cebs Takke (OpMUpOBaHME YMEHHUH BBIMONHATH pacdy€rel 1Mo QopMynaMm, mpeoOdpa3zoBaHuUs
pallMOHANIBHBIX, UPPALUOHAIBHBIX M TPUTOHOMETPUUYECKUX BBIPAXKEHUM, a TAKXKE BBIPAKEHUN, COAEPKAIIUX CTEICHU U
norapudMbl. baarogapst u3ydeHHni0 anreOpandeckoro MaTepuaia MPOUCXOANT NalbHEHIee pa3BUTHE aJTOPUTMUIECKOTO U
a0CTPaKTHOTO MBINIJICHUSI 00y4aromuxcs, (HOPMUPYIOTCS HABBIKH NETYKTUBHBIX PACCYXIACHUHN, PaOOThI C CHMBOJIHHBIMH
dbopmamu, MpeACTaBICHUS 3aKOHOMEPHOCTEH W 3aBUCUMOCTEH B BHUJE PABEHCTB W HEPABEHCTB. AJreOpa mpeasiaract
3¢ (PeKTUBHBIE UHCTPYMEHTHI JJIS PEIICHUS] TPAKTUYECKUX U €CTECTBEHHO-HAYUYHBIX 3aja4, HAIJISIIHO JEMOHCTPUPYET CBOU
BO3MOKHOCTH KaK SI3bIKa HAYKH.

ConepxarenbHo-MeToandeckast TuHug «DyHKuu U rpaduKu» TECHO MEPEIIeTaeTCsl ¢ APYTrUMU JIMHUSMUA y4eOHOTO
Kypca, TOCKOJbKY B KaKOM-TO CMbICIE 3aJa€T MOCJIENOBATEIbHOCTh H3Yy4Y€HUs Marepuana. l3yueHue CTEerneHHOu,
MOKa3aTeIbHOU, JTOrapu(MUYECKON U TPUTOHOMETPUUECKUX (DYHKIIMM, UX CBOWCTB M T'paHUKOB, HCMHOJIb30BaHUE (YHKIIUN
JUTSL pelIeHus 3a7a4 U3 JAPYTUX y4eOHBIX MPEIMETOB U PEAIbHON KU3HU TECHO CBSI3aHO KaK C MAaTEeMaTHUYECKUM aHAIH30M,
TaK U C PEIICHUEM YpaBHCHUH U HepaBeHCTB. [Ipu 3ToM O0bIIIOE BHUMAHUE yAENIsSIeTCs (POPMUPOBAHUIO YMEHUSI BbIPAXKaTh
dhopMysiaMu 3aBUCHMOCTH MEXIY Pa3IMYHbIMU BEJIMYMHAMH, UCCJIEAOBATh MOJYYEHHbIC (DYHKIMU, CTPOUTH UX TpadUKU.
Marepuan 3Toi coaepkKaTeIbHON JIMHUY HALICJIEH HA PA3BUTHE YMEHUW U HABBIKOB, ITO3BOJISIOIIMX BbIPAXKATh 3aBUCUMOCTH
MEXy BEIMYMHAMH B pPa3au4HON ¢opMe: aHaTUTHYECKOM, Tpaduueckoir u cioBecHOW. Ero msydyeHue crnocoOCTByeT
Pa3BUTHIO AITOPUTMUYECKOTO MBIIUICHUS, CHOCOOHOCTU K OO0OIIEHUIO M KOHKPETU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHUM.

ConepxartenbHas JuHUST «Hauana MaTreMaTH4YeCKOro aHajan3a» IMO3BOJISIET CYIIECTBEHHO pacCUIMPUTh KPYr Kak
MaTeMaTUYECKUX, TaK W MPUKIATHBIX 3a/1ay, JOCTYITHBIX OOYyYarOMIUMCS, TaK KaK y HUX TOSBIISETCS BO3MOXKHOCTh CTPOUTH
rpaduKy CIOKHBIX (PYHKITHH, ONIPEACNIATh UX HAUOOJBIINE M HAMMEHBIINE 3HAYCHUS, BRIYUCISATH TIOMATH GUTYP U O0BEMBI
TeJl, HAaXOJUTh CKOPOCTM M YCKOpPEHHs mpoueccoB. JlaHHas coaepkaTelbHasl JUHUS OTKPHIBAET HOBBIE BO3MOKHOCTH
MMOCTPOCHUSI MaTEMaTUUYECKUX MOJIeNIC peajlbHbIX CUTYyaIlui, MO3BOJISIET HAXOJAUTh HAWJIyUlllee PElIeHUE B MPUKIIAIHBIX, B
TOM YHCJI€ COLMAIbHO-DKOHOMUYECKHMX, 3ajadaX. 3HAKOMCTBO C OCHOBAaMHM MaTEMAaTHMYECKOIO aHajiu3a CIOCOOCTBYET
Pa3BUTHIO a0CTPAKTHOTO, (OPMATBHO-JIOTMYECKOTO M KPEATUBHOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUW pacro3HaBaTh



MPOSIBJICHUS] 3aKOHOB MAaT€MaTUKU B HAayKe, TEXHHKE M MCKyccTBe. OOydaroluecs: y3HaIOT O BBIJAIOLIMXCSA pe3yJbTaTax,
MOJIyYEHHBIX B XOJI€ Pa3BUTHS MAaTEMATHKHU KaK HAyKH, U 00 WX aBTOpax.

ConepxarenbHo-MeToquYecKas JUHUS «MHOXKECTBA M JIOTMKAa» BKJIIOYAeT B ce0s AJIEMEHThl TEOPUHU MHOXKECTB U
MaTEMaTUYECKOMN JIOTUKU. TeopeTHKO-MHOKECTBEHHbIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMAaTUKHU U
npeyaraloT Haubosee YHUBEPCATbHBIN SI3bIK, 00bETUHSIIOMINN BCE Pa3/Ieibl MATEMAaTHKU U €€ MPUIIOKEHHM, OHU CBSI3bIBAIOT
pa3Hble MaTeMaTHYeCKHe IUCHUIUIMHBI M WX TPUJIOKEHUs B eauHoe Ienoe. [loaToMy BakHO AaTh BO3MOXKHOCTH
oOyuaronemMycss TOHMMAaTh TEOPETUKO-MHOKECTBEHHBIM S3bIK COBPEMEHHONW MaTeMaTHKA M HCMIOJIb30BaTh €ro Ul
BBIPAKEHUSI CBOMX MbICHEH. J[pyrum BakKHBIM IPU3HAKOM MAaT€MaTUKHU KaK HAyKH CleyeT IpHU3HaThb CBOWCTBEHHYIO €if
CTPOTOCTh OOOCHOBAaHUH M CIIEJIOBAHUE ONPECIEHHBIM MPAaBUIaM MOCTPOEHUS J0KA3aTeNbCTB. 3HAKOMCTBO C 3JIEMEHTaMU
MaTEMaTHUECKON JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIIICHUS OOYYarOMIMXCs, MO3BOJSET UM CTPOUTH CBOU
paccyXJIeHHs Ha OCHOBE JIOTUYECKUX MPaBUII, (GOPMHUPYET HABBIKA KPUTHUECKOTO MBIIUICHHUS.

B yuebHoM kypce «Aurebpa M Hadajga MaTEMaTHUYECKOIO AaHaIU3a» MPHUCYTCTBYIOT OCHOBBI MaTe€MaTHYECKOIO
MOJIETTUPOBAHUS, KOTOPbIE MPU3BAHBI CIOCOOCTBOBATH (DOPMHUPOBAHUIO HABBIKOB OCTPOEHHUS MOJENIEH PealbHBIX CUTYallUH,
HCCIIEIOBaHMs ATUX MOJEJEH ¢ MOMOIIBIO amnrapaTta airedpbl 1 MaTeMaTHUYECKOI0 aHajdu3a, UHTEPIpEeTalMi MOJyYEHHBIX
pe3ynbTaToB. Takue 3amaHus BIUIETEHBI B KaXKIbI W3 Pa3/IelioB MPOrpaMMBbI, TTOCKOJIBKY BECh MaTepHal ydeOHOTo Kypca
IIMPOKO HCTONB3YETCsA ISl pelleHus] NMPUKIAAHBIX 3adad. [Ipu perieHnn peanbHbIX MPAKTHYECKHX 3a/ad 00ydaroniuecs
pa3BUBAIOT HAOJIOJATEIIBHOCTh, YMEHHE HAXOAWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJIb30BaTh aHAJIOTHIO,
00001aTh ¥ KOHKPETU3UPOBATHh TpoOsiemy. [lesTeapbHOCTh MO (OPMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIAIHBIX 3a1a4
OpraHMU3yeTCs B TIpOIecce U3yUeHHs BCEX TeM Y4eOHOTO Kypca «Anredpa 1 Hayajla MaTeMaTUYECKOTO aHaTnu3ay.

Ha u3ydenune yue6HOTO Kypca «Anredpa u Hadaia MaTeMaTHUeCKOTro aHanu3ay oTBoautcs 272 vaca: B 10 kimacce — 136
yacoB (4 Jaca B Hefenmo), B 11 kimacce — 136 yacoB (4 yaca B HEZIEIIIO).



COILEPKXAHUE OBYUYEHUA
10 KJTACC

Yucya 1 BbIYHCICHUSA

Pannonanbhpie umcia. OOBIKHOBEHHBIE M JIECATUYHBIE JIPOOH, IMPOLIEHTHI, OECKOHEUHBIE MEPUOJUUYECKHE JIPOOH.
[Tpumenenue apoOeli U NPOLEHTOB AJIs PELIEHUS PUKIIAIHBIX 3a/1a4 U3 Pa3IMUHbIX OTpacieil 3HaHUH U PeaTbHON KU3HU.

JleiicTBuTENbHBIE UKciia. PalimoHanbHbIe U UppalMOHAIbHBIE Ynciaa. ApU(METUYECKHUE ONepallii C ACHCTBUTEIbHBIMU
yuciaamMu. MoJlysib 1eMCTBUTENBHOTO YUCHA U €ro cBoicTBa. [IpnOIMKEHHbBIE BEIYMCIICHUS, IPABUIIA OKPYTJICHUS, IPUKUIKA
Y OLICHKA PE3yJIbTaTa BBIYUCIICHHUM.

Crenenp ¢ uenbIM nokasareneMm. bunom Hprotona. Mcnonb3oBanue noaxonsied (GOpMbl 3alucu JEHCTBUTEIBHBIX
YUCeJl U PEeIICHHS IPAKTUYECKUX 3a1a4 U IPEACTABICHUS TaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENEHU U €r0 CBOICTBA.

Crenenp ¢ paOHAJIbHBIM ITOKA3aTENIEM U €€ CBOMCTBA, CTEIIEHb C JICMCTBUTEIIBHBIM II0KA3aTENEM.

Jlorapudm uucna. CoiicTBa sorapudma. /lecaTnunbie U HaTypaJbHbIE JOTapU(PMBI.

CHHyC, KOCHMHYC, TaHI€HC, KOTAaHI'€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC M apKTaHI'€HC YHUCJIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA

ToxzaecTBa U TOXIECTBEHHbIE NpeoOpa3oBaHUs. YpaBHEHHE, KOpEHb ypaBHEHHUs. PaBHOCWIIbHBIE ypaBHEHMSI U
ypaBHEHUA-CleACTBUA. HepaBeHCTBO, pelieHne HepaBeH CTBA.

OCHOBHbBIE METOJbI PEIICHUS LEIBIX U JIPOOHO-pAIlMOHATIBHBIX YpAaBHEHUH M HEpAaBEHCTB. MHOrO4YJIEHBI OT OJHOM
nepemMeHHo. JleneHre MHOTOWIEHa HA MHOTOUJIEH ¢ ocTaTkoM. Teopema besy. MHorousnensl ¢ ueabMu KodppuimeHtamu.
Teopema Buera.

[IpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUM, COJIEPKAINX CTEIEHU U KOPHHU.

WppauroHaneHbie ypaBHeHHs. OCHOBHBIE METO/IbI PEIIEHUS UPPALMOHAIBHBIX YPaBHEHUM.

ITokazarenbHble ypaBHEHHUS. OCHOBHBIE METO/IbI PELICHUS NTOKA3aTEIbHBIX YPABHECHUM.



[IpeoOpa3oBanue BbIpaXeHH, COAEPIKALIUX JTOTapU(PMBI.

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

OcHoBHble TpuroHomerpuueckue ¢Gopmynbsl. [IpeoOpa3zoBaHne TPUTOHOMETPUUECKUX BBIpaXKEHUU. PemieHue
TPUTOHOMETPUYECKUX YPABHEHU.

Pewenue cucrem NMHENHBIX ypaBHEHUH. MaTpuia CUCTEMbI TUHEHHBIX YpaBHEHUW. OnpeneanTesb MaTpULbl 2X2, ero
Ir€OMETPUYECKUA CMBICI W CBOMCTBA, BBIYHMCIECHHWE €r0 3HAYEHHUS, NMPUMEHEHHE OINPEHCIUTENS IS PEIICHUS CUCTEMBI
JVHEWHBIX ypaBHEHMU. PemeHue mnNpuknamgHelX 3amad C MOMOIIBID CHUCTEMBI JIMHEWHBIX ypaBHeHMM. lccnenoBanue
IIOCTPOEHHOM MOJIEIH C IIOMOIIBI0 MAaTPHI] U OIIPEACIIUTEIEH.

ITocTpoeHrne MaTEMaTUYECKUX MOJENEW pealbHOW CUTyallMM C TMOMOLIBIO yYpPaBHEHUM W HepaBeHCTB. [IpuMeHeHue
YpaBHEHUH U HEPABEHCTB K PEIICHUIO MAaTEMAaTUYECKUX 3a]a4 U 3a/1a4 U3 Pa3IMYHbIX 00JaCTEN HAYKH U peabHOM KU3HU.

DOyHKUMU U TpaGUuKH

OyHkIuMs, cnocoObl 3ananusa GyHkuuu. B3aumuo oOpatnbie Qyskiuu. Komnosumus dynkuui. 'paduk QyHKImM.
DneMeHTapHbIe peoOpazoBanus rpaduKoB PYHKITUH.

OO6mnacTh onpeneneHuss 1 MHOXKeCTBO 3HaueHu# ¢yHkuuu. Hynu pynkuuu. [IpomexxyTku 3HakonoctossHCTBa. YETHBIE U
HeuéTHble (QyHKuuu. Ilepuonunueckue ¢yHkuuu. [IpomMexyTKM MOHOTOHHOCTH (GYHKUMH. MaKCUMyMbl M MHUHHUMYMBI
¢bynkunn. Hanbosnbiiee 1 HauMeHblee 3HaueHus1 QyHKIMU Ha POMEXYTKE.

JIuneliHas, KBaJpaTUYHas U IpOOHO-TMHENHA QyHKUIMU. DIEeMEHTapHOE UCCIIEOBAaHUE U TIOCTPOEHHUE UX I'paUKOB.

Crenennast pyHKIMS ¢ HATypaJbHBIM U I11eJIbIM TIoka3ateneM. E€ cBoiicTBa u rpaduk. CBoiicTBa U rpaduk KOpHS N-0i
CTENEHU KaK (PyHKIMU 0OOpaTHOM CTENEHH C HaTypAJIbHBIM MTOKA3aTEIEM.

[Toka3zaTenbHass W norapupmuueckas QyHKIMHM, UX cBoilcTBa M rpaduku. Mcnons3oBanue rpaduxoB QyHKIMI s
pelLIeHUs] YPaBHEHUM.

Tpuronomerpudeckasi OKpy>KHOCTb, OIIPEICIICHHE TPUTOHOMETPUUYECKUX (PYHKIIMI YMCIOBOTO apryMEHTAa.

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

Havana mareMaTH4ecKoro aHajausa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a7aHus MOCIe0BaTeIbHOCTEH. MeTo T MaTeMaTHYeCcKo MHAYKIIMU. MOHOTOHHBIE U
OrpaHUYEHHbIE TIOCIIEI0BATENBHOCTH. MICTOpHS BOSHUKHOBEHHS MaTEMAaTHUECKOTO aHAJIM3a KaK aHaJln3a OECKOHEUHO MAaJIbIX.



ApudmeTtnueckas U reomeTpuyeckas mporpeccuu. beckoneuHo yObIBaromas reomerpuueckas mporpeccus. Cymma
OecKkOHEYHO YOBIBAIOIIEH TreoMeTpHUecKor mporpeccuu. JIMHEWHBI M SKCMOHEHIMANbHBIA pocT. Yucno e. Popmyna
CJIOKHBIX IIPOLIEHTOB. Vcrionb30BaHME IPOrpeccru sl PELIEHUS PEabHbIX 33]1a4 IPUKIIAJHOTO XapakTepa.

HenpepriBHble (QyHKIMM W UX cBoiicTBa. Touku paspeiBa. AcuMnToThl rpadukoB (yHkiuid. CBoMcTBa (PyHKIMIMA
HENPEPBIBHBIX Ha OTpe3ke. MeToa MHTEpBaIOB sl pelieHuss HepaBeHCTB. [IprMeHeHrne CBOMCTB HEMpephIBHBIX (YHKIUI
JUISl PELLICHUS 3a/1a4.

[lepBas u BTOpas mpousBojHbIE (QyHKIMHU. OmnpenencHUe, T€OMETPUUECKU M (U3NYECKUN CMBICT MPOU3BOTHOM.
VYpaBHeHHE KacaTeabHON K rpaduKy QyHKIUY.

[IpousBoaHbIe aneMeHTapHbIX PpyHKIMNA. [Ipon3BogHAs CYyMMBI, TPOU3BEACHUS, YACTHOTO M KOMITO3ULIUU (PYHKITHIA.

MHoKecTBa M JIOTHMKA

MHOK€eCTBO, Omnepanuy HaJ MHOKECTBAMU M MX CBoMcTBa. Jlmarpammsl OJunepa—Benna. [IpuMmeneHne teopeTuko-
MHO’KECTBEHHOT'0 amnmapara JUisl ONHMCaHUs pealbHbIX IPOLECCOB M SIBJICHUM, MpU pElIeHUU 33Jad U3 JPYruX Y4eOHBIX
IIPEAMETOB.

Omnpenenenue, TeOpema, CBOMCTBO MaTEMaTHUECKOI0 OOBEKTA, CIEACTBHE, JOKA3aTENIbCTBO, PABHOCUIIbHBIE YPAaBHEHUS.

11 KITACC

Yucna v BBIYUCICHUSA

Harypaneubie u menvie yucna. [IpumeHeHHe NMPU3HAKOB JEIUMOCTH IEIBIX YUCEN, HAUOOJBIINN OOIUNA JeTUTENb
(manee — HOJl) u naumensiiee obimiee kparoe (nanee — HOK), ocratkoB mo mMoaymto, anroputma EBkiuaa ais penieHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kommiexkcuble uuncna. Anrebpandeckas ¢ TpUTOHOMETpuUueckas (OpMBI  3amUCH  KOMIUIEKCHOTO — YHCIIA.
Apudmerrnueckue onepanyu ¢ KOMIUIEKCHBIMH YuciamMu. M300pakeHre KOMIUIEKCHBIX YUCEe Ha KOOPAUHATHOM TIJIOCKOCTH.
®opmyna MyaBpa. KopHu N-0if CTeneHH W3 KOMIUIEKCHOTO 4Yucia. lIpuMeHeHMe KOMIUIEKCHBIX YHCEN Il PEUICHHS
(UBUYECKUX W TEOMETPUUECKHX 3a]1a4.

YpaBHeHUS U HEPABEHCTBA



Cucrema ¥ COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB. PaBHOCHUIIBHBIE CUCTEMBI U CUCTEMBbI-CIEACTBUS. PaBHOCHIIbHBIE
HEpPABEHCTBA.

OT6op KOpHEW TPUTOHOMETPUYECKUX YpPABHEHUH C TOMOIIBIO TPUTOHOMETPUUECKOW OKpYXKHOCTH. Perienue
TPUTOHOMETPUYECKUX HEPABEHCTB.

OCHOBHBIE METOIbI PEIICHUS TTOKA3aTEIbHBIX U JIOTApU(PMUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEUIEHUS] UPPALUOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJIBl PEIICHHUS CUCTEM W COBOKYIIHOCTEH pAllMOHANBHBIX, WPPALMOHANbHBIX, IOKA3aTEJbHBIX H
norapuMUUECKUX YpaBHEHUH.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITApAMETPaMH.

[IpuMeHeHre ypaBHEHHI, CUCTEM M HEPABEHCTB K PEHICHUIO MAaTEMaTUYECKUX 3aJa4 U 3a]a4 U3 pa3JInyHbIX o0JacTeu
HAayKH U pEAIbHOW KU3HU, MHTEPIIPETALNS OJYYEHHBIX PE3YyJIbTATOB.

DOyHKUUM U TpaduKku

I'paduk komnozunuu ¢pyHkiuil. ['eomerpuueckrue oOpa3bl ypaBHEHUN U HEPABEHCTB HA KOOPIUHATHON MJIOCKOCTH.

Tpuronomerpudeckue QyHKIHMH, UX CBONCTBA U TPAPUKH.

I'padprueckue MeTobl pelieHusl ypaBHEHU U HepaBeHCTB. [ paguueckne MeToAbl pelieHus 3aa4 ¢ TapaMeTPaAMH.

Hcnonbs3oBanne rpa@ukoB (YHKUMI [Js UCCIENOBAaHUS TMPOIECCOB M 3aBUCHUMOCTEH, KOTOpPbIE BO3HUKAIOT MpPH
pEIIeHNH 3aj1a4 U3 JPYTUX Y4EOHbIX MMPEIMETOB U peabHOM KU3HH.

Hauyajna MmaTeMaTH4eCKOro aHajan3a

[IpuMeHeHre TPOU3BOIHON K MCCIIETOBAHUIO (PYHKIIMI HA MOHOTOHHOCTh M SKCTpeMyMbl. HaxoxxaeHne HauboIbIIero
Y HAUMEHBIIEro 3HAaYeHUI HENPEPBbIBHON (DYHKIIMK HA OTPE3KE.

[IprumeHeHne TPOU3BOMHOM JUIsi HAXOXKICHHS HAWIY4YLIEro pElIEeHHs B NPUKIAAHBIX 3afadax, IUisl ONpENeSICHUS
CKOPOCTHU U YCKOPEHHUSI PoIIecca, 3aaHHOTO (OpMYIIOi UK TPadUKOM.

[TepBooOpasHasi, OCHOBHOE CBOWCTBO TmepBooOpasHbiX. IlepBooOpaszHbie dnemeHTapHbIX (QyHKIud. [IpaBuna
HaXO0JEHUS IEPBOOOPA3HBIX.

Nurterpan. ['eomeTpudeckuili cMbIC HUHTerpajia. BeruuciieHne ompenesiéHHOro uHrterpanga mno ¢opmyie HbroToHa-
Jleitbnwma.



[Ipumenenne uHTEerpaia Ajisd HaX0XKACHUS TUIOHIA/IeH TUIOCKUX PUryp U 00BEMOB reOMETPUUECKUX TET.
[Ipumepsl pemienuit nudQepeHuanbHbBIX ypaBHEHUH. MareMaTH4ecKoe MOJICIMPOBAHHE pPEalIbHbIX MPOIECCOB C
HOMOIIbIO T (pepeHInaIbHBIX YPAaBHEHUH.



IUDTAHUPYEMBIE  PE3VIJIbTATBI OCBOEHUA  VYUYEBHOI'O  KYPCA  «AJITEBPA M HAYAJIA
MATEMATHYECKOI'O AHAJIU3A» (YTJIYBJIEHHBIM VYPOBEHL) HA YPOBHE CPEJHEI'O OBIIET'O
OBPA30OBAHUMA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKON MO3UIUM OOYYaAIOMIETOCS KaK aKTMBHOTO M OTBETCTBEHHOTO 4JIEHA POCCUHCKOTO
o0111ecTBa, MPEICTABICHUE O MATEMaTUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUMU, MPOLEAYP
IpaKJAHCKOTO o0IIecTBa (BBIOOPHI, OMPOCHl U JIPYro€), YMEHHE B3aMMOJIEHCTBOBATH C COIMAIbHBIMA HMHCTUTYTaMHU B
COOTBETCTBHUH C UX (QYHKIMSIMHU U HA3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOPMHUPOBAHHOCTh POCCUMCKOM TpakIaHCKOM HMJIEHTUYHOCTH, YBAXKEHUS K MPOIUIOMY M HACTOAILIEMY POCCUHUCKOU
MaTeMaTUKH, [IECHHOCTHOE OTHOIICHUE K JOCTHXKCHUSIM POCCUUCKUX MATEMATHUKOB U POCCUUCKON MaTEMaTUYECKOM IIKOJbI,
MCIIOJIb30BAaHUE ATUX JOCTHXKEHUM B IPYTUX HayKaX, TEXHOJOTHUAX, chepax SIKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHWE ITYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoaa, chOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, 3TUYECKOIO
MOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM MIPUMEHEHUEM JIOCTHXKEHUM HAYKU U JIEATEIbHOCTHIO YUEHOTO, OCO3HAHUE JINYHOTO
BKJIaJIa B MOCTPOCHUE YCTOWYUBOTO OYIyIIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIFOYAsi ACTETUKY MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH, 00BEKTOB, 3a71a4, pEIIcHUH,
paccyXaeHuN, BOCIPUUMYMBOCTh K MAaTEMAaTUUECKUM aCTIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3uUecKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTh YMEHHUS TPHUMEHSITh MaTEMaTUYECKUE 3HAHUS B WMHTEpecax 3J0pOBOro W Oe30rmacHoro obpasa
’KU3HHU, OTBETCTBEHHOE OTHOIIIEHNE K CBOEMY 3JI0POBBIO (3/I0POBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U OT/bIXA,



peryispHas (Qu3nydeckas aKTHBHOCTH), (U3MUECKOE COBEPIICHCTBOBAHHE MPU 3aHATHUSIX CIHOPTUBHO-030POBUTEIHLHOM
NEeSTETbHOCTHIO;

6) TPy10BOI0 BOCTIMTAHMS:

TOTOBHOCTh K TpPYIy, OCO3HAHHUE IIEHHOCTH TPYAOJIIOOUs, HWHTEpPEC K pa3iMuHbIM cdepam mpodeccruoHaIbHOMN
JESTETPHOCTH, CBSI3aHHBIM C MaTEMaTUKOW W e€ TPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOp Oymymien
npodecCu W peaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaTEMaTHYECKOMY
o0pa3oBaHMI0 W CaMOOOpPA30BaHMIO HAa MPOTSHKCHHHM BCEW JKW3HW, TOTOBHOCTh K AKTHUBHOMY YYacTHIO B PEIICHHUH
MPaKTUYECKUX 3aJla4 MaTeMaTHYE€CKON HApaBIEHHOCTH;

7) IKOJIOTrH4e€CKOr0 BOCIIMTAHUSA:

c(hOPMHPOBAHHOCTh JKOJIOTHYECCKOW KYJIbTYpHI, TMOHUMAHHUE BIUSHUS COIUATHHO-DKOHOMHUYECKHX IIPOIIECCOB Ha
COCTOSIHHE TIPUPOJTHON M COMMAIBHON CPEIbl, OCO3HAHHE TJIO0ATLHOTO XapakTepa dKOJOTHUUECKHUX MPoOIeM, OpUEHTAITUS Ha
MPUMEHEHUE MAaTeMaTUYEeCKUX 3HAHWM JUIsl pEelIeHUs 3a/1ad B 00JIaCTU OKpYKaloleh Cpejibl, TUIAHUPOBAHUE MOCTYIKOB U
OIICHKU UX BO3MOJKHBIX IMOCJIEACTBUH JIsI OKPYKAIOIIEH CpEebl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH W OOICCTBEHHOM
MIPaKTHUKH, TOHUMAaHKE MaTEMaTHICCKON HAyKU KakK c(hephbl 4eTOBEUECKOMN ACATEIHPHOCTH, ITAMOB €€ Pa3BUTH U 3HAYNMOCTH
JUTSL Pa3BUTHS ITUBUIIM3AINK, OBJIAJICHUE SI3bIKOM MAaTEMAaTHKW M MaTEMaTHUYeCKOW KyJIbTYpOW KaK CPEeICTBOM MO3HAHUS
MHpPa, TOTOBHOCTh OCYIIIECTBIISATH MPOSKTHYIO U UCCIIEIOBATEIBCKYIO IEATeIbHOCTh MHANBUAYAILHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS
ba3oBble Jiornueckue aeicTBUA:
BBISIBIISITh M XapaKTEPHU30BATh CYIICCTBEHHBIC MPU3HAKM MAaTEMAaTHUYECKUX OOBEKTOB, MOHATHUNA, OTHOIICHHH MEXIY
MOHATUSAMU, (HOPMYITUPOBATH OMpPEACICHUs MMOHATUH, YCTAHABIIMBATH CYIICCTBEHHBIN MPU3HAK KJIACCU(DUKAIINN, OCHOBAHUS
1151 0000IIEHUS U CPaBHEHU S, KPUTEPHUH TIPOBOIUMOTO aHAIN3A,



BOCIIPUHUMATh, (OPMYIHPOBATh W TPEOOPA30BBIBATH CYXKICHUS: YTBEPAUTEIbHBIE W OTPHIIATEIIbHBIC, CIUHUYHEIC,
YacTHBIE U 00III1E, YCIOBHBIE;

BBISIBJISITh MAaT€MAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHUBOpeuHUsi B (pakTax, NAaHHBIX, HAOMIOACHUSX H
YTBEPKJICHUSX, TIpeIIaraTb KPUTEPUH ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUHH;

JieaTh BBIBOJIBI C MCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, IEAYKTUBHBIX U UHIYKTUBHBIX YMO3AKJIIOUEHUN, YMO3AKIIOUECHUM
10 aHAJIOTUH;

MIPOBOAUTH CAMOCTOSTENILHO JJOKA3aTEIhCTBA MATEMATUUECKUX YTBEPKACHUH (IIPSIMBbIE U OT MPOTUBHOTO), BEICTPAUBAaTh
apryMeHTAIUI0, TPUBOJAUTH MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BBIBOJIBI;

BBIOMpATh CHOcO0 pelieHus ydeOHOM 3amaud (CpaBHHUBATh HECKOJIBKO BAapHUAHTOB PEIIEHUs, BHIOMpaTh Hauboliee
MOAXOAIINNA C Y4ETOM CaMOCTOSITEILHO BBIJICTICHHBIX KPUTEPUER).

Bba3oBble uccienoBarenbckme 1eiicTBUS:

UCIIOJIb30BaTh BOIMPOCHI KaK HCCJEA0BATEIBCKUI MHCTPYMEHT IMO3HAHMS, (POPMYIHPOBATH BOIMPOCHI, (HUKCUPYIOIINE
MpoTUBOpEYHE, MPoOIEeMy, YCTAaHABIUBATh HCKOMOE U JAaHHOE, (POPMHUPOBATH TUIIOTE3Y, APIYMEHTUPOBATH CBOIO MO3HUIIUIO,
MHEHHUE;

MPOBOJIUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIA 3KCIIEPUMEHT, MCCIEIOBAHUE IO YCTAaHOBJIEHHIO OCOOEHHOCTEH
MaTeMaTU4YECKOro OOBEKTa, SIBJICHUS, MPOIIECCa, BRISIBICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMH, SIBJICHUSIMH, IPOLIECCaMU;

CaMOCTOSTENbHO (POpMyITHUpOBaTh 0OOOIIEHUS U BBIBOJIBI MO PE3YJIbTaTaM MPOBEAEHHOTO HAOIIOACHUS, UCCIICIOBAHMS,
OIICHUBATh JOCTOBEPHOCTh MOJTYUYEHHBIX PE3YJIbTATOB, BHIBOJOB M 00O0IICHUH;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHUE MPOIECCa, a TAKXKE BBIABUTATH IMPEANOJIONKEHUS O €ro Pa3BUTHM B HOBBIX
YCIIOBHUSIX.

PabGora ¢ undpopmaumeii:

BBISIBIISATD Je(UIIUTH HHPOPMAIINH, TAaHHBIX, HEOOXOIUMBIX JIJIi OTBETA HAa BOMPOC U JIJISl PEIICHUS 3a/1a4K;

BbIOMpATh WHGOPMAIIMIO U3 UCTOYHUKOB PA3TUYHBIX THUIIOB, aHATM3UPOBATh, CHCTEMATH3UPOBATh U MHTEPIIPETUPOBATH
MH(pOpMAIIUIO PA3IMUHBIX BUJIOB U (POPM MpECTABIICHHUS;

CTPYKTYypHUpOBaTh HH(MDOPMAIIHIO, IPEACTABIATH €€ B pa3IUYHbIX popMax, WITIOCTPUPOBATH rpayUuecKy;

OIICHUBATh HAAEKHOCTh HH(OPMAITUHU TIO CAMOCTOSTENHHO CHOPMYITUPOBAHHBIM KPUTEPHUSM.



KoMMyHHMKaTHBHBIE YHHBEpPCAJbHbIE YUeOHbIE Nl CTBHS

OO0menue:

BOCIIPUHUMATH U (hOPMYITUPOBATH CYKJICHHS B COOTBETCTBUH C YCIOBHUSIMU U IEISAMHU OOIIEHUS, SICHO, TOYHO, TPAMOTHO
BBIpQKAaTh CBOIO TOYKY 3pEHHUS B YCTHBIX M THCHBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS IO XOAYy pEIIeHUs 3aJaud,
KOMMEHTHPOBATH MTOJIYYCHHBIA PE3YIIbTAT;

B X0JI¢ 00CYKICHHS 3a7aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYKIaeMOM TEMBbI, TPOOJIEMBbI, pEIIacMOM 3a/1aut, BEICKa3bIBaTh
WJiey, HaIlleJIeHHbIE Ha IIOMCK peIIeHUs, COMOCTAaBIATh CBOM CYXXJICHHUS C CYXXISCHUSIMHU JPYTHMX YYaCTHUKOB JUAjIora,
oOHapyKUBaTh Pa3IMUNEC U CXOJCTBO MO3UITHH, B KOPPEKTHOU (hopme hopMyIMpoBaTh Pa3HOTIIACHS, CBOU BO3PAKEHUS;

MPEACTABISATh PE3YNbTATHl PEHICHUS 3a7add, SKCIEPUMEHTA, WCCICAOBAHMS, MPOEKTa, CaMOCTOATEIHLHO BBHIOMPATH
dbopmMart BBICTYIUICHUS ¢ YIETOM 3aJ1a4 MPE3CHTAIMA U OCOOCHHOCTEH ayIMTOPUH.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiicTBUS

Camoopranusanus:

COCTABJISITh IUIAH, QJITOPUTM PEIICHUS 3aJa4yd, BBIOMPATH CIOCOO pPEIICHHs C Y4ETOM HMEIOIIUXCS PECYpPCOB H
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MH(MOPMAIIHH.

CaMOKOHTPOJIb, SMOUMOHAIbHBII UHTEJJIEKT:

BJIJIETh HABBIKAMH TO3HABATEILHON peIeKCUN KaK OCO3HAHUS COBEPIIAEMbIX IEUCTBUNA U MBICIUTEIBbHBIX MTPOIIECCOB,
WX PE3yJIbTaTOB, BIAJETh CIIOCOOAMU CAMOIIPOBEPKH, CAMOKOHTPOJIS TMpoliecca W pe3yibTaTa PEIICHHs MaTeMaTUYeCKOn
3a/1a4u;

MPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPH PELICHUH 33Ja4l, BHOCUTh KOPPEKTUBBI B JIESITEIHHOCTh Ha
OCHOBE HOBBIX O0CTOSITENIbCTB, TAHHBIX, HAWJICHHBIX OIMIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBAaTh COOTBETCTBHE pe3yJibTaTa €U W YCJIOBUSM, OOBSCHIThL MPUUYUHBI JOCTIKCHUS WU HEJOCTUKEHUS
PE3YNTATOB JIEATEILHOCTH, HAXOUTH OIIMOKY, TaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJILHOCTD:



MOHMMATh U HKCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM U WMHAMBUAYAIbHON PaOOTHI MpPU PEIICHUWH y4eOHBIX 3a/ad,
MPUHUMATD I€JIb COBMECTHOM NIEATEIBHOCTH, IJIAHUPOBATh OPraHU3ALMI0 COBMECTHON pabOThI, paclpeaesTh BUABI padorT,
JI0OTOBAapUBATHCA, 00CYKAAaTh MPOIECC U pe3yabTaT padoThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNNOBBIX (popMax paboTel (00Cyk1eHUs,, 0OOMEH MHEHUH, «MO3TOBbIE IITYPMbI» U UHBIEC), BHITIOIHSTh
CBOIO YaCTh PaOOTHI M KOOPIMHUPOBATH CBOM JICHCTBUS C IPYTUMU YJICHAMH KOMAaH/Ibl, OIICHUBATh KA4€CTBO CBOETO BKJIAJa B
OOIIHI MPOIYKT MO KPUTEPHUSAM, CHOPMYITUPOBAHHBIM YUACTHUKAMH B3aUMOICHCTBUSI.

HHPEAMETHBIE PE3YJIBTATDBI

K xoniy o6yuenust B 10 kiacce oOy4aroniuiicss moayyuT CIAEAYIONINE MPEAMETHBIC pe3yIbTaThl O OTACIbHBIM TeMaM
paboueit mporpaMmbl yueOHOTo Kypca «Anredpa u Havyajla MaTeMaTUYECKOTrO aHaIN3ay:

Yucsa v BBIYMCICHUSA:

CBOOOJIHO OMNEPUPOBATh MOHITUSMU: palMOHAIBHOE YMCIIO, OECKOHEYHas Tmepuoauydeckas ApoOb, MPOLECHTHI,
HMppalMOHAIBHOE YHCIIO, MHOYKECTBA PALIMOHAIIBHBIX U ICMCTBUTEIBHBIX YUCEI, MOYJIb JEUCTBUTEIBHOTO YUCIA;

IPUMEHSTEH APOOH U MPOIICHTHI JUIs pEIICHUS TPUKIIAIHBIX 3a71a4 U3 PAa3IMYHbIX OTpaciiell 3HAHUM U peabHON KU3HH,

MPUMEHSTh TPUOTNKEHHBIC BHIYUCIICHHUS, IPABUIIA OKPYTJICHUS, MPUKHUIKY U OIEHKY Pe3yJibTaTa BHIYUCIICHH;

CBOOOJHO ONEPHUPOBATH MOHATHEM: CTENEHb C LEJIbIM IO0KAa3aTeNIeM, HMCIOJIb30BaTh MOAXOIAUIYI0 (opMmy 3amucu
JNEUCTBUTENBHBIX YUCEN JJIsl PEUICHUS TPAKTUYECKUX 3a/1a4 U TIPEACTABIICHUS TaHHBIX;

CBOOOJTHO OTIEPUPOBATH MOHATUEM: APU(DMETHUECKUI KOPEHb HATYPAJIbHON CTENICHHU;

CBOOOJTHO OTIEPUPOBATH MOHATUEM: CTETICHb C PAIMOHAIBHBIM [TOKa3aTeNIeM;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMH: JIOTApU(PM UrcIia, TeCITUUHBIE U HATYpaJIbHbBIC JTOTapU(PMBI,

CBOOO/IHO OTEpUPOBATh MOHATUAMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'E€HC YUCJIOBOTO apryMEHTa;

ONIEPUPOBATH MOHATUSIMU: APKCUHYC, aDKKOCUHYC U apKTAHT€HC YHCJIIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJTHO OTIEPUPOBATH MOHATUSIMH: TOXKJIECTBO, YpaBHEHHE, HEPABEHCTBO, PABHOCUJILHBIC YPABHEHUS U YpaBHCHUS -
CJIEJICTBUSI, PABHOCUJIbHBIE HEPABEHCTBA;



MPUMEHSTh Pa3IMYHbIE METOMAbI PEIICHUS PAlMOHAJIBHBIX U JPOOHO-pAllMOHANBHBIX YpaBHEHUH, NPUMEHATH METOA
VMHTEPBAJIOB JIJIs1 PELIECHUs HEPABEHCTB;

CBOOOJTHO OTEPUPOBATH MOHATUSAMH: MHOTOWIEH OT OJIHOM MEPEMEHHOM, MHOTOWIEH C LEIbIMU KOd(hdUIIMEHTaMH,
KOPHU MHOTOWIECHA, MPUMEHATH JIECJIICHHE MHOIOYJIEHAa Ha MHOTOWIEH C OCTaTKOM, TeopeMy be3dy m Tteopemy Buera s
pelIeHns 3a/1a4;

CcBOOOJHO OMEpPUPOBATH MOHSATHUSIMHU: CUCTEMa JIMHEWHBIX YpaBHEHUU, MAaTPHIIA, OMPEACIUTEIb MATPULBI 2 X 2 U €ro
F€OMETPUYECKUN CMBICII, MCIIOJb30BaTh CBOWCTBA OMNPEACIUTENS 2 X 2 JUIsi BBIYMCICHUS €r0 3HAYCHWS, NPUMEHATH
ONPENEIUTENN JUIsl PELIEHUSI CUCTEMBI JMHEHHBIX YPABHEHUMH, MOJEIUPOBATH PEalbHbIE CUTyalMd C IIOMOIIBIO CHUCTEMBI
JIMHEWHBIX YpPaBHEHUH, HCCIEN0BATH IIOCTPOCHHBIE MOJEIH C IIOMOLIBIO MATpPUL] U OIpENAEIUTENCH, UHTEPIPETUPOBATD
ITOJTyYEHHBIA PE3yJIbTaT;

MCIIOJIb30BaTh CBOMCTBA JEHCTBUI C KOPHAMU AJIA MPeoOpa30BaHMS BhIPAXKEHUM;

BBITNOJIHATH IPEOOPA30BAHUSI YUCIOBBIX BBIPAXKEHHUM, COJIEPIKALINX CTEIEHH C PAlMOHAJIBHBIM I10Ka3aTeleM;

UCIIOJIb30BaTh CBOMCTBA Jorapu(MoB AJis IpeoOpa3oBaHus JOrapu(pMUIECKUX BbIPAKEHUM;

cBOOO/IHO ONEpUPOBATh MOHATUSAMU: UPPALIMOHAIIbHBIE, TIOKAa3aTeNbHbIE U Jorapu(MUUYECKUE YpaBHEHUS, HAXOAUTh UX
pELIEHNs C MOMOIIBIO PABHOCUJIBHBIX MEPEXOJ0B UIN OCYLIECTBIISAS TPOBEPKY KOPHEW;

MIPUMEHSATH OCHOBHBIE TPUTOHOMETPHUUECKHE (POPMYJIbI JIs MPE0OPa30BAHMS TPUTOHOMETPUUECKUX BBIPAKEHUH;

cBOOOZIHO ONEpUpOBaTh MOHITHEM: TPUTOHOMETPUYECKOE YypaBHEHHUE, MPUMEHSATh HEOOXOAMMbIE (DOPMYJIbl s
pELIEHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJEJIMPOBATh PEAbHbIE CUTYAI[UU Ha A3BIKE aJIreOphl, COCTABIATh BBIPAXKECHMS], YPABHEHMSI, HEPABEHCTBA 10 YCIOBUIO
3a/1ayu, UCCIIEIOBATh MOCTPOEHHBIE MOJIEIH C UCIIOIb30BAHUEM alllapaTa anreophl.

DYyHKIUU U TPAPUKH:

CBOOOJTHO OMEPHPOBATH TOHATHAMHU: (YHKIUS, CHOCOOBI 3amaHus (QYHKIWH, B3aUMHO OOpaTHbIEe (DYHKITUH,
KOMITO3UIIHS GYHKITUHN, TpaduK (HyHKIIUH, BBITIOIHATH dJIEMEHTapHbIC MTpeoOpa3oBaHus rpadukoB (PyHKITHI;

CBOOOJHO OIEpPUPOBATH MOHATUSMHU: OOJACTh ONPEEICHUS W MHOXXECTBO 3HAUeHUH (GYHKUMU, HYIU (DYHKIUH,
MTPOMEKYTKN 3HAKOIIOCTOSIHCTBA,



CBOOOZHO OMNEpUPOBATHh TMOHATUSAMU: UETHBIE M HEYETHBIE (PYHKIUH, MEPUOAUYECKUE (DYHKIHUU, MPOMEKYTKH
MOHOTOHHOCTH (DYHKIIMHM, MaKCUMyMbl U MHUHUMYMBbl (YHKIUH, HauOOJbIIEC W HAUMEHbIIEe 3HauYeHHWE (PYHKIUU Ha
IPOMEKYTKE;

CBOOOJIHO OIEPUPOBATH MOHATUAMHU: CTETICHHAs (YHKIMS C HATYypajJbHBIM M ILI€JIbIM MOKa3aTejaeM, rpaduk CTeleHHOU
GyHKIIUM ¢ HaTypaJdbHBIM M IIENIBIM TOKa3aTeleM, rpa@uK KOpHS N-Oi CTENeHW Kak (PYHKIMH OOpaTHON CTEHEeHH C
HATypaJIbHBIM ITOKa3aTelNeM;

OTEpUPOBATh TOHATUAMU: JHHEWHAs, KBaJpaTHUHas W ApOOHO-THMHEWHas (YHKIUHU, BBIIOJHATH 3JIEMEHTapHOE
UCCIIEIOBAaHUE U TOCTPOCHUE UX IPa(pUKOB;

CBOOOZIHO ONEpUpOBaTh MOHATHAMM: IOKa3aTeabHas M Jjorapupmuyeckas (QyHKIMH, UX CBOICTBa W rpadukwy,
MCIIOJIb30BaTh UX IpadUKH JJIsl pEIICHHs YPaBHEHMUIA;

cBOOOIHO OTIEpUPOBATH MOHATHSAMH: TPUTOHOMETPUUECKASI OKPYKHOCTD, OTPEICIIEHNE TPUTOHOMETPUUECKUX (DYHKITHI
YHCJIOBOTO apryMEHTa;

UCIOJb30BaTh rpauku (GyHKUUN JUIsl UCCIIEJOBAHUS IPOLECCOB M 3aBHUCUMOCTEM NpU pEelIeHMH 3a7ad U3 APYTUX
y4eOHBIX MPEAMETOB U PEaJIbHON KU3HU, BBIPAXKaTh (DOPMYyJIaMU 3aBUCUMOCTH MEXKY BETUUMHAMU;

Hauyajna maTeMaTH4eCKOro aHaju3a:

CBOOOJHO OINEpUPOBATh MOHATHAMU: apupMeTHyYecKas M TreoMeTpuueckas mIporpeccusi, OECKOHEUHO YObIBaroIas
reoMeTpuyecKas Mporpeccus, JMHEWHBIN U SKCIIOHEHIIMATIBHBIA POCT, (hOpMyJia CIOXKHBIX IMPOLEHTOB, UMETh MPEACTABIICHUE
O KOHCTaHTE;

MCIIOJIb30BaTh MIPOTPECCUH JIJISl PEIICHHSI PEANIbHBIX 3a]1a4 MPUKJIAHOTO XapaKTepa;

cBOOOJHO ONEpUPOBATh MOHATUSMHU: TIOCIEIOBATEIBHOCTh, CIIOCOOBI 3a/1aHUs TOCIEI0BATEIILHOCTEH, MOHOTOHHBIEC U
OTpaHUYEHHBIC TIOCIIEI0BATEIHLHOCTH, IOHUMATh OCHOBBI 3aPOXKIACHHSI MaTEMaTHYECKOTO aHaIM3a Kak aHain3a 0ECKOHEYHO
MaJbIX;

CBOOOJTHO OTIEPUPOBATH MOHSATUSMU: HETIPEPHIBHBIC (DYHKITMN, TOUYKH pa3pbiBa Tpaduka (QyHKIMH, aCUMITOTHI Tpaduka
dynxumm;

cBOOOHO OTIepUpPOBAThH MOHATHEM: (YHKITHUS, HETIPEPHIBHAS HA OTpE3Ke, MPUMEHSTh CBOWCTBA HETIPEPHIBHBIX (DYHKITUI
IUIS peIlieHus 3a/1a4;



CcBOOOIHO ONEpUPOBATH MOHATUSAMU: TIEPBasi U BTOpast MPOU3BOAHBIC (DYHKIIMH, KacaTelbHas K rpaduky GyHKIUY;

BBIUUCTISATh MPOU3BOJHBIE CYMMBI, NMPOU3BEACHMS, YACTHOTO M KOMIIO3HMIIMU JBYX (YHKIIMH, 3HATh IMPOU3BOJHBIC
AJIEMEHTAPHBIX (PYHKIIN;

UCIIOJIb30BaTh T€OMETPUUECKUIN U (PU3NUECKHI CMBICI IPOU3BOAHON AJIs PELLICHUS 3a/au.

MHoKecTBa M JIOTHKA:

CBOOO/IHO ONEPUPOBATH MOHATUSIMU: MHOKECTBO, OTIEpAIlUU HAJl MHOKECTBAMU;

HCIIOJIB30BaTh TEOPETUKO-MHOYKECTBEHHBIN aIlllapar Uil ONMMCAHUs PEABHBIX IIPOLIECCOB U SIBICHUM, IIPU PELICHUN
3aJa4 U3 Ipyrux y4yeOHbIX PEAMETOB;

CBOOOJIHO ONEpUPOBATh MOHATHSIMH: OIpPEAEICHUE, TEOpEMa, ypaBHEHHUE-CIEICTBUE, CBOMCTBO MaTEMaTHUYECKOIO
00BEKTa, T0KA3aTeIbCTBO, PABHOCHIIBHBIE YPABHEHHS 1 HEPABEHCTBA.

K koHiy o0yuenus B 11 kiiacce oOy4aromuiics MOMyYUT CAEAYIOIIHNE MPEAMETHBIE PE3YJIbTaThl IO OTAEIbHBIM TEMaM
paboueii mporpaMMbl y4eOHOTO Kypca «Anredpa u Hauyajla MaTeMaTHYeCKOTO aHaJIN3a:

Yucia 1 BIYUCICHHUA:

CBOOOZIHO ONEpUPOBATH IOHATUSMHU: HATypaJbHOE W LEJIO€ YHCIIO, MHOXKECTBAa HATypajbHBIX M LEJbIX YHUCEN,
WCIIONB30BaTh NpU3Haku AenuMocty nenbix uucen, HOJ m HOK HarypanbHbIX umcen st pemeHus 3agad, TPUMEHSTh
anroput™ EBkinpaa;

cBOOOIHO ONEpHUPOBaTh MOHITHEM OCTaTKa MO MOJYJIO, 3alIUChIBATh HATYpaJibHbIE YKCIIa B PA3IMUHbIX MO3UIIMOHHBIX
CUCTEMaX CUUCIICHHUS;

CBOOOJHO ONEPUPOBATH MOHATUSAMHU: KOMIUIEKCHOE YHCIO W MHOMKECTBO KOMIUIEKCHBIX YHUCEN, MPEICTaBIATh
KOMILJIEKCHBIE YHCJIa B aIre0OpanyecKol U TPUTOHOMETPUYECKON (opMe, BBIMOIHATh apu(PMETHUECKUE ONEepalui ¢ HUMHU U
M300pakaTh HA KOOPJAMHATHOM MJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CcBOOOJHO OMEpUPOBATH MOHATHIAMH: UppallMOHATIbHbIE, TOKA3aTENbHbIE U JOrapu(MUYECKUe HEPABEHCTBA, HAXOIUTh
UX PEIIEHUS C TOMOIIBIO PABHOCHIBHBIX NTEPEXO/IOB;

OCYUIECTBJISATH OTOOP KOPHEN NP pElICHUU TPUTOHOMETPUYECKOTO YPaBHEHMUS;



CBOOOJTHO OIEPUPOBATH TMOHIATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MPUMEHATH HEOOXOIUMBIC (POPMYIIBI IS
pEIIEHUSI OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OMEPUPOBAThH MOHSATUSMU: CUCTEMA U COBOKYITHOCTh YPAaBHEHUN U HEPABEHCTB, PABHOCHIIbHBIE CHCTEMBI U
CUCTEMBI-CIICJICTBHS], HAXOJIUTh PELICHUS] CUCTEMBI U COBOKYIHOCTEN PAllMOHAJIBbHBIX, UPPALIMOHAIBHBIX, [TOKA3aTEIbHBIX U
norapu(MUYECKUX YpaBHCHUI 1 HEPABEHCTB;

pemaTh paroHalbHEIE, UPPAMOHATIBHBIC, TIOKa3aTeIbHbIC, JTOTapU(PMUIECKUE U TPUTOHOMETPUUIECKAE YPAaBHCHHS U
HEPABEHCTBA, COJICPIKAIINE MOYJIN U MTAPAMETPHI;

IPUMEHSTH Tparueckre METOIbI JIJIsl PEIICHUS YPAaBHEHUN U HEPABEHCTB, a TAKXKE 3aJ1a4 C [apaMeTpamu;

MOJIEJIUPOBAaTh pEaibHbIE CHUTYallUd Ha S3bIKE aiareOphbl, COCTaBIATH BBIPAKECHUS, YpPaBHEHHUS, HEPABEHCTBA U UX
CUCTEMBbI IO YCJOBHIO 3aJadyd, HCCIEA0BAaTh IIOCTPOEHHBIE MOJEIM C UCIOJIb30BAaHUEM ammapara aiareopsl,
WHTEPIPETUPOBATH MOTYUYECHHBIN PE3YJIbTAT.

DOyHKUUM U Tpaduku:

CTpPOUTH TpaPUKKA KOMIIO3UIIMK (PYHKIIUH C MOMOIIBIO 3JIEMEHTAPHOIO HCCIEAOBAHUS M CBOMCTB KOMIIO3UIIMU JBYX
bynxmii;

CTPOUTH T€OMETPpUUECKHE 00pa3bl YpaBHEHUN U HEPABEHCTB HA KOOPJMHATHON IJIOCKOCTH;

CBOOO/HO OTNEPUPOBATH MOHATUSAMU: TPpaQUKUA TPUTOHOMETPUUECKUX (DYHKITUH;

OPUMEHSATH (GYHKIUU JJIST MOJICTTUPOBAHMS M UCCIICIOBAHUS PEAIbHBIX MPOIECCOB.

Havana MareMaTH4eCKOr0 aHAIM3A:

HCIIOJB30BaTh MPOU3BOIHYIO IJI UCCIIEIOBaHUS (DYHKIIMM HA MOHOTOHHOCTb U DKCTPEMYMBI;

HaxOJUTh HaUOOJIbIIIEE U HAUMEHbIIIEE 3HaUCHUs (PYHKIIMU HEMIPEPHIBHOM HA OTPE3KE;

WCIIOJIb30BaTh MPOU3BOAHYIO IS HAXOXKICHHUS HAWUJIYUIIErO PEUICHWS B MPUKIAAHBIX, B TOM YHCIE COLHUAIBHO-
PKOHOMHUYECKUX, 3a/a4ax, IJIsl OMPEeeICHUS CKOPOCTH U YCKOPEHHsI TPOIlecca, 3aJJaHHOTO (OpMYIIOi Uil TpaduKoMm;

CBOOOJTHO OTEpPUPOBATH TMOHATHUAMH: TIEPBOOOpa3Has, OMPEACNEHHBI WHTErpall, HaxXOJIWUTh TEPBOOOpa3HBIC
AJIEMEHTAPHBIX (QYHKIMI U BEIYUCIIATH HHTErpai no Gpopmyse HeroToHa-JIeitOHua;

HAXOJIUTh TUIOIIAIU TJIOCKUX (GUTYP ¥ OOBEMBI TEJT C TOMOIIBIO UHTETpaa;

MMETh MPEACTABICHUE O MATEMAaTUYECKOM MOJICIIMPOBAHIH Ha MPUMEPE COCTABICHUSI MU PEpEeHITNATBHBIX YPaBHEHU;



peuiatb MPHUKIAAHBIC 3a/ladvd, B TOM YHUCIIC COOUAJIBHO-3KOHOMHYCCKOIO U (I)I/IBI/I‘-ICCKOFO XapakKTepa, CpcacrBaMu
MaTEMaTH4YCCKOI'O aHajin3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC

Ne KosaunuyecrBo yacos

o/ HaumeHoBaHue pa3jie/ioB H TeM NPOrpPaMMbl Beero Kontpoabubie IIpakTnyeckue

padoThI padoThI
1 MHOXECTBO IEUCTBUTENBHBIX YKicesl. MHOrowIeHsl. Panmonaibubie 24 5
ypaBHEHHsI 1 HepaBeHCTBA. CUCTEMBI TMHEHHBIX YpaBHEHHHA

2 Oyukuuu U rpaduku. CreneHHas GyHKIHS C LEIbIM oKa3aTeieM 12 1
3 Apudmernaeckuit KopeHb N-0ii crenenu. MppannoHanbHbIe ypaBHEHHS 15 2
4 [TokazarenpHas pynkuus. [lokazarenbHble ypaBHEHUS 10 1
3) Jlorapudmuueckas pynkus. Jlorapugmuyeckre ypaBHEHHUS 18 1
6 Tpuronomerpruyeckue BoIpa)KeHUS U ypaBHEHUS 22 1
7 ITocrnenoBarenbHOCTH U POTPECCUH 10 1
8 HenpepriBabie pynkiuu. [Iponsoanas 20 1
9 [ToBTOpeHue, 06001IeHNE, cCCTeMaTH3allusl 3HAHUN 5 2

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 12 0




11 KJIACC

KoaunuecTBO 4acoB

Jr:[;-)n HaumeHoBaHue pa3iesioB 1 TeM IPOrpaMMBbl Beero Kontpoabnbie IIpakTnueckue
padoThI padoTsbI
HccnenoBanme GpyHKIMIA ¢ TOMOIIBIO MPOU3BOTHOMN 22 2
[TepBooOpasHast 1 HHTETpa 12
3 I'paduxu Tpuronomerpuyueckux GyHkuuid. Tpuronomerpuyeckue 14 1
HEPaBCHCTBA
UppanmonaneHble, moKa3zaTeNbHbBIE U TOTapu(PMUUECKUE HEPABEHCTBA 24
5 KomriekcHbie ncia 10
6 HatypanbHble u 1iesnbie uncna 10
7 CucreMbl paloHaTBHBIX, UPPANMOHAIBHBIX TTOKA3aTEIbHBIX U 12 1
norapuMUYECKUX ypaBHEHUI
8 3amaqu ¢ mapameTpamMmu 16
9 [ToBTOpEeHmEe, 06001IeHNE, CCTEeMaTH3allks 3HAHUN 16
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 11 0







