


INOACHUTEJIBHASA 3AIINCKA

VY4eOnblii Kypc «Alredpa v Hayajaa MaTeMaTUUYECKOT0 aHAIN3ay SIBJISICTCS. OJTHUM M3 HanOoJiee 3HAUUMbIX B IIPOrpaMme
cpeaHero o0miero o0pa3oBaHus, MOCKOJIBKY, C OJJHOW CTOPOHBI, OH 00€CIIeYMBACT HHCTPYMEHTAJIbHYIO 0a3y JJIsi W3YUCHHS
BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C APYTOil CTOPOHBI, POPMHUPYET JIOTUYECKOE U aOCTPAKTHOE MBIIIJICHUE 00YyYarOIIMXCs
Ha YpOBHE, HEOOXOIMMOM JIsI OCBOCHHUSI HHPOPMATHKH, OOIIECTBOSHAHMSI, HICTOPHUH, CIIOBECHOCTH H APYTUX TUCIHUILIMH. B
paMKax JaHHOTO Y4eOHOro Kypca oOydwaromuecs OBJAJI€BAlOT YHHUBEPCAIBHBIM S3BIKOM COBPEMEHHOM HAayKH, KOTOpas
dbopMyIupyeT CBOM JOCTHXKEHUS B MaTeMaTruueckoi opme.

Y4eOHbIi Kypc anredpbl ¥ Hadan MaTEMaTHUECKOTO aHalIN3a 3aKJIaIbIBaeT OCHOBY JJISl YCIIEIITHOTO OBJIAJICHUS 3aKOHAMU
(bU3UKH, XUMUW, OUOJIOTHH, TTIOHUMAaHUS OCHOBHBIX TECHICHITUN Pa3BUTHSA SKOHOMHUKH W OOIIECTBEHHOW >KM3HH, MO3BOJISET
OpPUEHTHUPOBATHCS B COBPEMEHHBIX IU(PPOBBIX U KOMIIBIOTEPHBIX TEXHOJIOTHUSX, YBEPEHHO UCIIOJIB30BATh UX JIJIS JAIbHEHUIIIETO
oOpa3oBaHus U B TIOBCEAHEBHOM KU3HU. B TO e BpeMs oBiiajieHne a0CTPaKTHBIMU U JIOTHUYECKH CTPOTUMHU KOHCTPYKITUSIMU
anreOppl M MaTeMAaTHYECKOTO aHaliu3a pPa3BUBACT yMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCT,
JOKa3bIBaTh YTBEPKICHUS C TIOMOIIBIO MHAYKIIMU U PAcCyXIaTh ASTYKTUBHO, HCIIOIBb30BaTh 0000IICHNE U KOHKPETH3AIHIO,
abcTparupoBaHue U aHAJIOTHIO, (POPMUPYET KPEaTUBHOE U KPUTHUECKOE MBIIIUICHHUE.

B xoxe u3ydenust yueOHOro Kypca «Anredpa u Hadaja MaTeMaTUYECKOTO aHalu3a» 00yYarouuecs: Mmoy4aroT HOBBIM
OMBIT PEIICHUs] TPUKIATHBIX 3a/7a4, CaMOCTOSTEIBHOTO MOCTPOEHUS MAaTeMAaTHMYECKHX MOJENEeH pealbHBIX CHUTYAIlHi,
WHTEPIIPETAINN TOJTYYEHHBIX PEIICHUH, 3HAKOMATCS C TIPUMEpaMi MaTEeMaTHUECKUX 3aKOHOMEPHOCTEH B MPUPOJE, HAYKe U
HCKYCCTBE, C BBIAAIONTUMHUCS MaTEMaTHYECKIMH OTKPBITUSIMHU U UX aBTOPaMHU.

Y4eOHbIif Kypc 001aaeT 3HAYUTEIbHBIM BOCITUTATENFHBIM MMOTCHIIMAIOM, KOTOPBIM peann3yercsi Kak uepe3 yueOHbIH
Martepua, CrocoOCTBYOMMUNA (HOPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK U 4epe3 CrelupuKy ydeOHOMN JesITeIIbHOCTH,
TpeOyIOIIel MPOIODKUTEIILHON KOHIIEHTPAIIMK BHUMAHUS, CaMOCTOSTEIbHOCTH, aKKypaTHOCTH W OTBETCTBEHHOCTH 3a
IIOJIyYEHHBIN pe3yJIbTaT.

B ocHoBe meTonuku o0yueHus aiareOpe M HayajgaM MaTeMaTHYeCKOro aHajlu3a JEKHUT IeATeIbHOCTHBIA MPUHIIMIM
oOydJeHwus.



B cTpykrype yuebHOro Kypca «Anredpa 1 Hayajla MaTEMaTUYECKOTO aHAJIN3a» BBIJEIICHBI CIEAYIOLINE COAEepKATEIbHO-
MeTonudyeckue IuHUM: «YUucna u BoruncineHus», «OyHkuun u rpadukn», «YpaBHEHHs M HepaBeHCTBa», «Hauama
MaTeMaTUYECKOro aHanu3a», «MHoOKecTBa U JIOruka». Bce OCHOBHBIE COAEPKATEIbHO-METOINYECKHUE JTUHUN U3Y4YarOTCs Ha
IPOTSHKEHUH JIBYX JIET 00y4€HUs Ha YPOBHE CPEIHEr0 00111ero 00pa30BaHusl, ECTECTBEHHO JOIOJIHSAS IPYT APYTa U IOCTETIEHHO
HaCBILIAsICh HOBBIMHM TEMaMHU U pa3zenamu. JlaHHbIN yueOHBIN KypC SIBISETCS MHTETPaTUBHBIM, IOCKOJIbKY OOBEIMHSET B ce0e
COJIep’KaHUEe HECKOJbKUX MAaT€MaTHYEeCKUX IUCLMIUINH, TaKUX Kak anreopa, TPUTOHOMETPHS, MaTeMaTHYEeCKUIl aHajus3,
TEOpHsI MHOKECTB, MaTeMaTUYeCKasl JIoThuka u jipyrue. I1o mepe Toro kak oOydaroniyecs: OBJIaJIeBalOT BCE Oojee MUPOKUM
MaTeMaTUYECKUM annapaToM, y HUX MOCJIEI0BATENbHO (POPMHUPYETCS U COBEPIICHCTBYETCS] yMEHUE CTPOUTH MATEMATHUECKYIO
MOJIETb PEAIbHOM CUTYalluH, IPUMEHSATh 3HaHUsI, HOJTYyUYEHHbIE IPU U3YUEHUN YUeOHOT0 Kypca, sl PEIIEHUsI CAMOCTOATEIBHO
c(opMyJIMPOBAHHON MaTeMaTUYECKOM 3a/1auHl, a 3aT€M UHTEPIIPETUPOBATh CBOM OTBET.

ConepxarenpHO-MeToAUYeCKas JUHUS «Yucna U BBIYMCICHHS 3aBepIIaeT (POPMUPOBAHUE HABBIKOB HCIIOIb30BAHUS
NEeUCTBUTEIBHBIX YKCEN, KOTOpPOe ObUIO HauaTO Ha YPOBHE OCHOBHOTO 0011ero obpasoBanus. Ha ypoBHe cpeaHero oo0riero
oOpa3oBaHusi oco0oe BHUMaHuE ynensercs (OPMUPOBAHUIO HABBIKOB PALIMOHAIBHBIX BBIYMCICHUMN, BKIIOYAIOIIUX B CEOs
UCIIOJIb30BaHUE PA3IMYHBIX (POPM 3amucu 4Yuciia, YMEHHUE JielaTh MPUKUAKY, BBIIOJIHATH NMPUOIMKEHHBIE BBIYUCIICHUS,
OLICHHMBAThb YHCJIOBBbIE BbIpaKEHUS, pabOTaTh C MaTeMaTHYECKMMHM KOHCTAaHTaMH. 3HaKOMbIE OOYYaroLIUMCS MHOXKECTBa
HATypPaJIbHBIX, IEJIbIX, PALIMOHAJIBHBIX U IEWCTBUTENIbHBIX YUCEN AOMOIHAIOTCS MHOKECTBOM KOMIUIEKCHBIX uncel. B kaxaom
U3 3TUX MHOXKECTB pPACCMATPUBAIOTCS CBOICTBEHHBIE €My cHelU(pUYECKUE 3aJauyd W ONepaluu: JeJEeHUE Haleno,
ONEPUPOBAHUE OCTATKaMHU HA MHOXKECTBE IIEJIbIX YHCEN, 0cOoOble CBOMCTBA PALIMOHAIBHBIX W UPPALUOHAIBHBIX YHCEN,
apumeTHyecKue Oomepanuy, a TaKKe HU3BJICUCHHE KOpHS HATypajlbHOM CTENEHHM Ha MHOXKECTBE KOMIUIEKCHBIX YHCEI.
braronaps nocieoBaTeNbHOMY PACIIMPEHUIO KPYTa UCIIOJIb3YEMBIX YHCEI U 3HAKOMCTBY C BO3MOKHOCTSAMH X IPUMEHEHUS
JUTSL PEILIeHUs] pa3IMYHbIX 337a4 (DOPMUPYETCS MPEACTABICHUE O €UHCTBE MaTEMAaTUKN KaK HAyKU U €€ pOoJM B MOCTPOCHUU
MoJeliel peabHOr0 MUpA, IHPOKO UCIOJIB3YIOTCS 000011I€HHE U KOHKPETU3AIUS.

JIluaust «YpaBHEHUS U HEPABEHCTBA» PEATU3YETCs] Ha MPOTSHKEHUH BCEro OOy4YeHHUs Ha YpPOBHE CpPEAHEro OOLIEeTo
oOpa3oBaHMsl, MOCKOJIbKY B KaXkJI0M pazzene [IporpaMmbl mpeyCMOTPEHO pellieHHe COOTBETCTBYIOIIUX 3a/1a4. B pe3ynpraTe
oOydaromuecs: OBJaJAEBAlOT PA3JIUYHBIMU METOAAMM DELICHUS PalUOHAIBHBIX, HPPALMOHAIBHBIX, I10Ka3aTEJIbHBIX,
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Jorapu(pMUUECKUX U TPUTOHOMETPUUYECKUX YPaBHEHUM, HEPABEHCTB U CUCTEM, a TaKKe 3aJad, COAEpKalllUX MapameTphl.
[loydyeHHble yMEHHS IIMPOKO HCHOJB3YIOTCS MPU UCCIETOBAaHUHM (PYHKIMNA C TOMOIIBIO MPOU3BOJHOM, MPHU PEIICHUU
NPUKIATHBIX 33/1a4 U 3a7a4 Ha HaXOXKJACHHE HAauOONbIIMX W HaUMEHbUINX 3HaueHWi GyHKIMH. JlaHHas colepkaTenbHast
JIMHUSL BKJIIOYAET B ce0s Takke (OPMUPOBAHNE YMEHUH BBITIOJIHATH PAcUyETHI IO (popMyJiaM, IPpeoOpa3oBaHUsl pPAllUOHAIBHBIX,
UPPALMOHATIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHMH, a TaKK€ BBIPAXKEHHUM, cOAepXallluX CTENEeHU U JIOorapu(MBbL.
bnarogaps usyueHuto aaredGpanyeckoro MaTepuasia IpoMCXOoAUT JajbHelee pa3BUTHE aJTOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIUIEHHUS O0y4Yarluxcs, (POPMUPYIOTCS HABBIKM JIETYKTUBHBIX PACCYXACHHH, paOOThl C CUMBOJBHBIMH (POpMaMH,
MPEACTABICHNUS] 3aKOHOMEPHOCTEW M 3aBUCMMOCTEN B BHJIE€ PAaBEHCTB M HEpPABEHCTB. AireOpa npemyiaraeT 3Q(eKTUBHBIE
MHCTPYMEHTBI JUUIS PELLECHUS IIPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3a7a4, HAIVISIHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
A3bIKA HAYKH.

ConepxarenpHo-MeToauueckas JMHUA « DyHKIMH U TpaUKW» TECHO NEperieTaeTcs ¢ APYTMMH JUHUSAMU Y4eOHOTO
Kypca, TOCKOJbKY B KaKOM-TO CMBbICIE 3aJa€T IOCIENOBATENbHOCTh W3y4YEHUs Marepuana. l3yueHue CTeneHHOu,
MOKa3aTebHOU, TOrapu(pMUUECKON U TPUTOHOMETPUYECKHUX (PYHKIUH, X CBOMCTB U rpa)MKOB, HCIOJIb30BAHKE (DYHKIIMMA 1J1s
pelIeHus 3a1a4 U3 JPYTUX YYEOHBIX IPEIMETOB U PEAIbHOM KU3HU TECHO CBSA3aHO KaK C MAaTEMAaTUYECKUM aHaJIU30M, TaK U €
pelieHreM ypaBHEHMl UM HepaBeHCTB. llpu 3TOM Oonblioe BHHMaHue yaensercsd (OpMHUPOBAHHMIO YMEHHUS BbIpa)kaTb
(dbopMynaMu 3aBUCUMOCTH MEXIY Pa3IMYHbIMU BEJIMYMHAMH, HCCIEIOBATh MOJyYeHHbIE (DYHKIMH, CTPOUTHh UX TpaduKH.
Marepunain 3Tol COepKATEIbHON JIMHUM HALIEJIEH HA Pa3BUTUE YMEHUM M HABBIKOB, IMO3BOJISIOMINX BBIPAXKATH 3aBUCUMOCTH
MEXy BETUYMHAMH B pa3Iu4HONW (opMe: aHaTUTHYECKOH, rpaduieckoil u cioBecHOW. Ero msydeHume crmocoOCTByeT
Pa3BUTHUIO AJITOPUTMUYECKOTO MBIILJIEHUS, CIIOCOOHOCTH K 0000IEHUIO U KOHKPETHU3AIMH, UCTIOIB30BAaHUIO aHAIOTHH.

ConepxarenpHass nauHus «Havama MareMaTHyeckoro aHajiu3a» IO3BOJSET CYIIECTBEHHO pAacIIMpUTh Kpyr Kak
MaTEeMaTUYECKHX, TaK U MPUKIAIHBIX 33]a4, JOCTYIHBIX 00yYaroUMMCs, TaK KaK y HUX MOSBISETCS BO3MOXHOCTh CTPOUTD
rpaduKy CIOXKHBIX (PYHKIIMH, ONIPEAENIATh UX HAUOOIbIINE U HAMMEHBIINE 3HAYEHUS, BBIUUCIATH IJI0MATU GUTYP U OOBEMBI
T€Jl, HAaXOIUTh CKOPOCTM M YCKOpPEHHMs IpoueccoB. [laHHas conepKaTenpHas JUHUS OTKPBIBAET HOBBIE BO3MOKHOCTH
ITIOCTPOECHUSI MATEMATUYECKUX MOJEINIEW PEANbHBIX CUTYallUH, ITO3BOJISIET HAXOAUTh HAWIIy4Illee PEIICHHUE B IPUKIIAIHBIX, B
TOM YHCJIE COLUUAIbHO-DKOHOMUYECKHX, 3aJadyax. 3HAaKOMCTBO C OCHOBaMHM MaT€MAaTHYECKOTO aHaju3a CIIOCOOCTBYET
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Pa3BUTHIO a0CTPAKTHOTO, (OPMATBHO-JIOTHYECKOTO M KPEaTHBHOTO MBINUICHUS, (OPMHUPOBAHHIO YMEHHUH pacro3HaBaTh
MPOSIBJICHUS] 3aKOHOB MAaT€MaTUKU B HayKe, TEXHHKE M MCKyccTBe. OOyuaromuecs: y3HAIOT O BBIJAIOLIUNXCSA pe3yJbTaTax,
MOJyYEHHBIX B XOJI€ Pa3BUTHS MaTEMAaTHKHU KaK HayKd, U 00 UX aBTOpax.

CopepxarenpHO-MeTOIMYeCKasi TUHUS «MHOXKeCTBa M JIOTHKa» BKJIIOYAET B CE0s DIIEMEHTHI TECOPHUH MHOXKECTB U
MaTEeMaTHYECKOM JIOTUKHU. TeopeTUKO-MHOKECTBEHHbIE TPECTABICHUS IPOHU3BIBAIOT BECh KypC LIKOJIBHON MAaTeMaTUKU U
npeiaraloT HauboJsee YHUBEPCAIbHBIN SI3bIK, 00bEIUHSIONINI BCE pa3/ieibl MATEMATUKHU U €€ MPUIIOKEHUN, OHU CBSI3bIBAIOT
pa3Hble MaTeMaTHYECKHE IUCIUIUIMHBI W WX TPUJIOKeHUs B eamHoe Ienoe. [loaToMy BakHO AaTh BO3MOXKHOCTH
oOyuJaronieMycsi TIOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN SA3BIK COBPEMEHHOM MAaTEMAaTUKH M UCIIOJIB30BATh €T0 JIJISl BRIPAKEHUS
CBOMX MbICHeH. JI[pyruM BakKHBIM MPU3HAKOM MAaT€MAaTUKH KaK HAyKd CJEAyeT MPU3HATh CBOWCTBEHHYIO €l CTPOTOCTb
O00OOCHOBaHMN M CJIE€OBaHUE ONPEACIEHHBIM IIPaBWJIaM IOCTPOEHHUS JOKAa3aTelbCTB. 3HAKOMCTBO C 3JIEMEHTaMH
MaTEeMaTHYECKON JIOTUKH CIIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIUICHUST O00YYarONINXCs, TO3BOJSET UM CTPOUTH CBOHU
paccyXIeHUs Ha OCHOBE JIOTUYECKUX MPaBUII, (GOPMHUPYET HABBIKA KPUTHUECKOTO MBIIUICHHUS.

B yuebHoM Kkypce «Anrebpa W Hadajga MaTEMaTHUYECKOTO aHalW3a» MPHUCYTCTBYIOT OCHOBBI MaTEeMaTHUYECKOTO
MOJIETTUPOBaHUs, KOTOPbIE MPU3BAHbI CLIOCOOCTBOBATH (DOPMHUPOBAHUIO HABBIKOB MOCTPOEHHUS MOJENIEH pealbHbIX CUTYalIUH,
HCCJIEIOBaHMs ATUX MOJEJNEeH ¢ MOMOIIBIO afnnapaTta airedpbl 1 MaTeMaTHUECKOro aHajiu3a, UHTEpIpEeTalui MOTyYEeHHBIX
pe3ynbTaToB. Takue 3amaHus BIUIETEHBI B KaXKIbI W3 pa3fesioB MPOrpaMMEbl, TOCKOJIBKY BECh MaTepuai yd4eOHOro Kypca
IIMPOKO HCIONB3YETCA ISl pelieHus] MPUKIAAHBIX 3adad. [Ipu permieHnn peaibHbIX MPaKTHYECKHX 3aad 00ydarouiuecs
Pa3BUBAIOT HAOMIOAATEILHOCTh, YMEHHE HAXO0IUTh 3aKOHOMEPHOCTH, a0CTParupoBaThCs, UCIOIH30BaTh aHAIOTHIO, 00001I1aTh
U KOHKPETHU3HPOBaTh MpodieMy. JlesTenbHOCTh M0 (OPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIATHBIX 33/a4 OPraHu3yeTcCs B
IpolLecce U3yYeHUs BCEX TeM YUeOHOro Kypca «Anredpa 1 Hayaja MaTeMaTUYeCKOTO aHaIn3a.

Ha uzyuenue yueOHOro Kypca «Anredpa u Hauajga MaTEMaTUYECKOro aHalin3a» oTBoaAuTcs 272 vaca: B 10 kiacce — 136
yacoB (4 Jaca B Hefenmo), B 11 kimacce — 136 yacoB (4 yaca B HEZIEIIIO).



COAEPKXAHUE OBYUYEHUA
10 KVIACC

YucJia v BIYMCICHUSA

Paunonaneupie uynciaa. OOBIKHOBEHHBIE M JIECSTHUYHBIE JAPOOH, MPOLEHTHI, OCCKOHEUYHBIE MEPUOIUYECKHE TPOOH.
[Tpumenenue apoOelt U MPOLEHTOB AJIs PELLIEHUS MPUKIIAIHBIX 3a/1a4 U3 PAa3JIMYHbIX OTpacieil 3HaHUI U peabHON KU3HU.

JleiicTBUTENbHBIE YnCIa. PaliioHanbHble 1 UpPALIMOHAIBHBIE YHCIa. ApU(PMETHUECKHUE ONIEPALUU C AEUCTBUTEIbHBIMU
yuciaamMu. MoJlysb A€MCTBUTENBHOTO YHCIIA U €ro cBoicTBa. [IpuOamKEHHbIE BEIUUCIECHUS, IPABUIIa OKPYTJICHUS, PUKUIKA
Y OLICHKA PE3yJIbTaTa BEIYUCIICHUN.

Creniens ¢ nienbiM nokasareneM. bunom Hetotona. Mcnonp3oBanue noaxosieit GopMbl 3aucH AEUCTBUTEIBHBIX YUCE
JUISL PELLICHUS TPAKTUYECKUX 3a/1a4 U NIPEACTABIICHUS JaHHBIX.

ApudmMeTnuecknii KOpeHb HaTypaJIbHON CTETIEHU U €r0 CBOMCTBA.

Crenenp ¢ paOHAJIbHBIM ITOKA3aTENIEM U €€ CBOMCTBA, CTENEHb C ICMCTBUTEIIBHBIM IOKA3aTENEM.

Jlorapudm umcna. CoiicTBa orapudma. /lecaTnunbie U HaTypalbHbIE JOTrapU(PMBI.

CuHyC, KOCHMHYC, TAHI€HC, KOTAaHI'€HC YHUCJIOBOIO apryMEHTa. APKCHHYC, apKKOCMHYC M AapKTaHT€HC YHUCJIOBOIO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA

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

OCHOBHBIE METOJIbI PEIICHUS LETBIX U IPOOHO-pAllMOHATIBHBIX YPAaBHEHUH M HEPAaBEHCTB. MHOTOUYJIEHBI OT OJHOM
nepeMeHHo. JleneHue MHOTOWIEHAa Ha MHOTOWIEH ¢ ocTaTkoM. Teopema besy. MuorousneHs! ¢ ueiasiMu ko3 duirmenramu.
Teopema Buera.



[IpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUN, COJEPKALINX CTENEHHU U KOPHHU.

WppauronaneHbie ypaBHeHHs. OCHOBHBIE METO/IbI PEILIEHUS UPPALMOHAIBHBIX YPABHEHUH.

[Toka3zaTenbHble ypaBHEHUSI. OCHOBHBIE METOBI PEIICHHSI IOKA3aTEIbHBIX YPaBHEHUIA.

[IpeoOpa3oBaHue BbIpaXEHUM, COEPIKALUX JOTapU(PMBI.

Jlorapugmuueckue ypaBHeHUs1. OCHOBHBIE METO/IbI PELICHUS JIOTapU(PMUUECKUX YPaBHEHUI.

OcHoBHble TpuroHomerpuueckue ¢Gopmynsl. I[IpeoOpa3zoBaHue TPUTOHOMETPUUYECKUX BbIpakeHUM. Pemenue
TPUTOHOMETPUUECKUX YPABHEHUM.

Pemenne cucrem nMHEWHBIX YpaBHEHUN. MaTpuiia CHCTEMBI JIMHEWHBIX yYpaBHEHUN. Onpenenurens MaTpuUbl 2X2, ero
FEOMETPUYECKUM CMBICI M CBOMCTBA, BBIYMCIICHUE €I0 3HAYCHUS, NPUMEHEHHUE ONPENCIUTEN I PEIICHUS CUCTEMBI
JMHEHHBIX ypaBHEHUU. PelieHue NpUKIAIHBIX 3aJad C IOMOIIBIO CHCTEMBI JMHEHHBIX ypaBHeHMM. lcciemoBanue
MOCTPOCHHON MOJENH € MOMOIIBIO MAaTPUIL U ONPEICITUTENCH.

[TocTpoeHne MaTreMaTU4ecKUX MOJENEN peaJbHOM CUTyaluMd C MOMOIIBI) YpPAaBHEHWW M HepaBeHCTB. [IpumeHeHwne
YpPaBHEHUH U HEPABEHCTB K PEIICHUI0 MAaTEMAaTUYECKUX 33]a4 U 3a/1a4 U3 Pa3JIMYHBIX 00JacTEl HAYKU U PealbHOM )KU3HU.

DOyHKUUM U TpaduKku

OyHKIuMsA, cnocoObl 3ananusa GyHkuuu. B3aumuo oOpatnbie Qynkiuu. Kommosurus dyakuui. ['paduk QyHKmm.
DneMeHTapHbIe peoOpa3oBaHus rpauKoB PyHKIUH.

O6nacthb onpeaeneHus 1 MHOKeCTBO 3HaueHnid pyHkuuu. Hynu @ynkiuu. [lpoMexxyTku 3HakonoctosHcTBa. YETHbBIE 1
Heu€THble ¢yHkiuu. [lepuonmueckue ¢yHkuu. IIpoMexyTKH MOHOTOHHOCTH (QYHKIMH. MaKCUMyMbl U MHUHHUMYMBI
¢bynkmu. Haubosnpiiee 1 HauMeHblee 3HaueHus QyHKIINY Ha IPOMEXKYTKE.

JIuneiinas, kBaJpaTUyHas U IpOOHO-TMHEHHA PyHKINU. DIEeMEHTapHOE UCCIIEJOBAaHUE U IOCTPOCHUE UX IPAPHUKOB.

CrenenHast pyHKIIMS ¢ HATypaJbHBIM U 1IeJIbIM Moka3ateneM. E€ cBoiicTBa u rpaduk. CBoicTBa U rpaduk KOpHS N-0i
CTENEHU KaK (QyHKIMU OOpaTHOM CTENEHH C HaTypaJIbHbIM MTOKA3aTEJIEM.

[TokazatenpHas u jmorapudmuueckas QyHKIUM, UX cBoiicTBa W rpaduku. VMcnomp3oBanue rpadukoB GyHKIUANA s
pelIeHNs YPaBHEHUN.

TpuronomeTrpuyeckas OKpy>KHOCTb, OIIPEJIETICHUE TPUTOHOMETPUUECKUX (PYHKIIMI YMCIOBOTO apryMEHTA.
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@OyHKIMOHAIBHBIE 3aBUCUMOCTH B PEAJIbHBIX MpOLeccax U sIBIEHUAX. [ paduku peanbHbIX 3aBUCUMOCTEH.

Hayaja MaTeMaTH4eCKOro aHAIM3a

[TocnenoBaTenbHOCTH, CIIOCOOBI 33JaHus MOCIEN0BAaTENbHOCTEN. MeTo MaTeMaTHYeCKO MHAYKIMH. MOHOTOHHBIE U
OTrpaHUYEHHBIE TIOCIIEN0BATENBHOCTH. VlcTOpUs BOBHUKHOBEHUSI MaTEMAaTUUECKOTO aHAJIN3a KaK aHajn3a OECKOHEYHO MaJlblX.

ApudmeTrnueckas U reomeTpuueckas nporpeccuu. beckoHeuHo yObIBaromias reomerpuueckas nporpeccus. Cymma
OCCKOHEUHO YOBIBAIOIIIECH reOMETPHUIECKOM Mporpeccuu. JIMHEHHBIN 1 SKCITOHEHIIUANIBHBIN pocT. Yucio e. @opMmyina CI0KHBIX
IPOLEHTOB. M cronp30BaHne MPOTPECCUU IS PELICHUS] PEAJIBHBIX 33]1a4 IIPUKIIATHOTO XapaKTepa.

HenpepoiBHble (yHKIIMM M KX CBOMCTBA. TOUkM paspbiBa. ACUMITOTHI rpapukoB (QyHKuui. CBoilcTBa (YyHKIMIA
HENPEPBIBHBIX HA OTpe3Ke. MeTo1 MHTEepBajIoB AJis pelieHUs HepaBeHCTB. [IprMeHeHre CBOMCTB HENPEPBIBHBIX QYHKIUHN IS
peleHus 3aay.

[lepBasg u BTOpas mpousBojHble (yHKUMH. OnpeneneHue, reoMeTpUYecKHidi M (PU3MUYECKUH CMBICH MPOU3BOIHOM.
VYpaBHeHUE KacaTelbHON K TpaduKy QyHKIHUU.

[IpousBoaHbIe 3eMeHTapHbIX PyHKIUHN. [Ipon3BOIHASI CyMMBI, IPOU3BEACHMS, YACTHOTO U KOMIO3ULUHU (DYHKIIMH.

MHoKecTBa M JIOrMKa

MHO»XeCTBO, Oomepaluy HajJ MHOXKECTBaMH U UX cBoiicTBa. [{uarpammel Oiinepa—Benna. [IpuMmeHeHne TEOpeTHKO-
MHO>KECTBEHHOTO ammaparta JiJisl ONMMCAaHUs PEAIbHbIX MPOLIECCOB M SBJICHUN, MPU PELICHUU 337ad U3 JAPYTHX YUYEOHBIX
MIPEAMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTEMaTHUECKOr0 00BEKTA, CIEACTBHE, JOKA3aTENbCTBO, PABHOCUIIbHBIC YPABHEHHUS.

11 KJIACC

Yuciia ¥ BBIYUCTICHUS

Hartypanbabie u rienbie uncna. [[pumenenne npru3HakoB IETUMOCTH HEJIbIX YUCesI, HANOOJBIITUI OOIIHA AeIUTENh (anee
— HO/l) u naumensbiee obmiee kparaoe (manee — HOK), octatkoB mo moxaysto, anroputMa EBknmma i permenus 3a1ad B
LEJbIX YHCTaX.



Komrmnekcubie uncna. Anredpandeckast U TpUroHOMETpUYecKast (pOpMbI 3alMCH KOMILJIEKCHOTO Ynciia. ApudMeTuieckue
orepaluu ¢ KOMIUIEKCHBIMU unciiamu. M300paxkeHne KOMIUIEKCHBIX YHCEN Ha KOOpIuHaTHOU miockocT. dopmyrna Myaspa.
Kopau n-oii cremeHM U3 KOMIUIEKCHOTO u4ucia. [IpuMeHeHHe KOMIIEKCHBIX YHCeN Ui pelleHdus (QU3UYEeCKuX u
r€OMETPUYECKHX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

Cucrema ¥ COBOKYITHOCTh YPAaBHEHUI M HEPABEHCTB. PaBHOCHIIBHBIE CUCTEMBI U CHUCTEMBI-CIIEACTBUSA. PaBHOCHIIBHBIE
HEpPABEHCTBA.

OT0op KOpHEW TPUTOHOMETPUUECKUX YPABHEHUNW C TOMOIIBI) TPUTOHOMETPUYECKOW OKPYKHOCTH. Perienue
TPUTOHOMETPUYECKUX HEPABEHCTB.

OcCHOBHBIE METO/IbI PEIICHUS TTOKA3aTENbHBIX U JOTapU(MUUYECKUX HEPABEHCTB.

OCHOBHBIE METO/IBI PELIEHUS UPPALIUOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEUIEHUS CHCTEM W COBOKYITHOCTEW pAMOHANBHBIX, HPPALNHOHAIBHBIX, IIOKA3aTEJbHBIX U
norapu(pMUUECKUX YpaBHEHUH.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C [IaPaMETPAMMU.

[IpumeHeHre ypaBHEHH, CHCTEM M HEPABEHCTB K PEIICHUI0 MAaTEMaTUYECKHUX 3aJa4 U 3aJla4y U3 pa3IUdHbIX oOyacTen
HAayKHU U PEATbHOW KU3HU, UHTEPIIPETALNS MOJIYYEHHBIX PE3YJIbTATOB.

DOyHKUMU U TpaGuKH

I'padux kommozunmu Gynkiuii. ['eometprueckne oOpa3bl ypaBHEHUN U HEPABEHCTB HA KOOPAMHATHOM TIOCKOCTH.

Tpuronomerpuyeckue QPyHKITUN, KX CBONCTBA U TpaUKH.

['padraeckue MeTo b pelieHust ypaBHEHUN 1 HEpaBeHCTB. [ padguueckue MeToIbl pelieHus 3a/1a4 ¢ mapaMeTpaMHu.

Hcnonb3zoBanue rpadmkoB GyHKIMMI 1Sl KCCIEI0BAHMS ITPOLIECCOB U 3aBUCUMOCTEMN, KOTOPbIE BO3HUKAIOT MPU PELICHUU
3a/1ay U3 JpYyrux y4eOHbIX MPEAMETOB U PEaTbHOM KU3HMU.

Havana MaTeMaTH4eCKOI0 aHAIHM3a

[IpumeneHne Npou3BOAHON K UCCIIEOBAHUIO (PYHKIIMK HA MOHOTOHHOCTD U 3KCTpeMyMbl. HaxoxaeHne HanbombIIero u
HAaUMEHBIIEro 3HAaUeHU HeNPEPBhIBHOU (DYHKIIMHM HA OTPE3KeE.



IIpuMeHeHne MPOU3BOHOM I HAXO0KICHUS HAWJIYYILIETO PEIIECHUs B IPUKJIAJAHBIX 33a/1a4axX, s ONPEACIICHASI CKOPOCTH
1 YCKOPEHHUS MpoIiecca, 3aaHHOT0 GopMyIIoi Uil rpaduKOM.

[TepBooOpasHas, OCHOBHOE CBOMCTBO MepBooOpa3HbIX. [lepBooOpasHbie aneMenTapHbix GpyHnkunid. [IpaBuna HaxoxaeHUsS
epBOOOpa3HBIX.

Wuterpan. ['eomerpuueckuil cMbIcil MHTErpaja. Beluucienue ompenenéHHoro uHrerpaina mno ¢opmyne HproTona-
JleitOonuia.

[IpuMeHeHre nHTerpana i HaxoKEeHUS IJI0Mael IOCKUX (GUryp 1 00bEMOB reOMETPUUYECKUX TEIL.

[Ipumepsl pemiennii aud@epeHnanTbHbIX ypaBHEHUN. MaTtemaTHueckoe MOJEIMPOBAHUE PEAIbHBIX IMPOLECCOB C
NOMOUIbIO AUPPEepeHLInaTbHBIX YPaBHEHU.
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INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA YYEBHOI'O KVYPCA «AJITEBPA W HAYAJIA
MATEMATHUYECKOI'O AHAJIN3A» (YIJIYBJIEHHBIM YPOBEHL) HA YPOBHE CPEJHEI'O OBIIET'O
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIbTATbI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKON MO3UIUM OOYYaAIOMIETOCS KaK aKTMBHOTO M OTBETCTBEHHOT'O YJI€HA POCCHUMCKOIO
oO1ecTBa, MPeICTaBICHUE O MAaTEeMaTHYECKUX OCHOBaxX (YHKIIMOHHUPOBAHHUS Pa3IMYHBIX CTPYKTYp, SIBJICHUN, IPOILECIYP
IPaKJAHCKOTO O0IIecTBa (BBIOOPHI, OMPOCHl U JIPYro€), YMEHHE B3aMMOJIEWCTBOBATH C COIMAIbHBIMA MHCTUTYTaMHU B
COOTBETCTBHUHM C UX PYHKIMSIMU U Ha3HAYCHUEM;

2) NaTPUOTUYECKOI0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUMCKON TpakIaHCKOW MJIEHTUYHOCTH, YBAXKEHHUS K MPOINIOMY M HACTOAIIEMY POCCHUNCKOMN
MaTE€MaTHKH, IEHHOCTHOE OTHOIICHUE K JTOCTUKEHUSIM POCCUHMCKHX MAaTEMATUKOB M POCCHMCKON MaT€MaTHYECKOM IIKOJIBI,
MCIIOJIb30BAaHUE ATUX JOCTHXKEHHUM B IPYTUX HayKaX, TEXHOJOTUAX, chepax SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHME JYXOBHBIX IIEHHOCTEH POCCHUMCKOTO Hapoja, chOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ATUYECKOTO
MOBEAEHUS, CBSI3aHHOTO C NPAKTUYECKUM IMPUMEHEHUEM TOCTUKEHUN HAYKU U JEATENbHOCTHI) YYEHOT0, OCO3HAHUE JIMYHOTO
BKJIaJIa B IOCTPOCHUE YCTOWYUBOTO Oy TyIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIICHHE K MUPY, BKJIFOUAsl SCTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHU,
pacCyXIeHUl, BOCOPUMMUYUBOCTh K MATEMATUYECKUM ACTIEKTAM Pa3JIUYHbIX BUJIOB UCKYCCTBA;

5) pu3nveckoro BOCIUTAHMSA:

c(hOpMHUPOBAHHOCTH YMEHUS MPUMEHSIThH MAaTEMATHUECKIE 3HAHKS B MHTEPECAX 3J0POBOTO 1 0€30MMacHOT0 00pa3a KU3HH,
OTBETCTBEHHOE OTHOIIIEHHWE K CBOEMY 3J0pPOBBIO (30pOBOE NHUTAaHHUE, COATAHCUPOBAHHBIM PEXKUM 3aHATHA M OTIbIXA,
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peryisipHas (Qu3nyeckass aKTUBHOCTH), (U3MUYECKOE COBEPIICHCTBOBAHUE IPU 3AHATHUAX CIOPTHUBHO-030POBUTEIHLHOM
NEeSITETbHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYIy, OCO3HAaHHWE IIEHHOCTH TPYAOIIO0Us, HWHTEpPEC K pa3iuuHbIM cdepam mpodeccuoHaIbHOMN
JESITeIbHOCTH, CBSI3aHHBIM C MaTEeMaTUKONW U e NPWIOKEHUSMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymyrieit
npodeccui W peajnu30BbIBaTh COOCTBEHHBIE »KU3HEHHBIEC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHUYECKOMY
o0pa3oBaHMI0 W CaMOOOpPA30BaHWIO HAa MPOTSHDKCHWHM BCEW JKW3HHM, TOTOBHOCTh K AKTHUBHOMY YYacTHIO B PEIICHHUH
MPaKTUYECKUX 3a]1ad MAaTeMaTHIECKOW HAIMPaBICHHOCTH;

7) 3K0JIOTHYeCKOT0 BOCTIMTAHUS

c(hOPMHUPOBAHHOCTh JKOJIOTHYECKON KYJIbTYpbl, MOHMMAaHUE BIUSHUA COIMATBHO-DKOHOMHYECKHX IIPOILIECCOB Ha
COCTOSTHME TIPUPOTHON M COLMATBLHON Cpefibl, OCO3HAHME TI00ATBHOTO XapaKTepa dKOJIOTHUECKHUX MPOOIeM, OPHEHTAIMs Ha
MPUMEHEHNE MAaTeMaTHYEeCKUX 3HAHWH JUIsl PEIICHHs 3a/1ad B 00JIACTH OKPYXKAIOMIeH Cpefbl, TUTAHUPOBAHUE TIOCTYITKOB M
OIICHKH WX BO3MOJKHBIX ITOCJICACTBUH JJIT OKPYIKAOIIECH CPEIbI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAyKHW M OOIIECCTBEHHOMN
MIPaKTHUKH, TOHUMAaHUE MaTEMaTHICCKON HAyKH KaK c(hephbl 4eTOBEUECKON ACATEIHPHOCTH, ITANOB €€ Pa3BUTHS U 3HAYNMOCTH
JUTSL pa3BUTHS [IUBUJIN3AIIAN, OBJIAJICHNE I36IKOM MaTEMAaTHKH M MaTEeMaTHIECKOU KyJIbTYPOU KaK CPEJICTBOM MTO3HAHUS MUPA,
TOTOBHOCTH OCYIIECTBIISATH IPOSKTHYIO M HUCCIIEOBATENBCKYIO ACSTEIPHOCTh MHINBUIyaIHbHO U B TPYIITIE.

METANPEAMETHBIE PE3YJIbTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS
ba3oBble 1ornueckue AecTBU:
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BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHbIE NMPU3HAKM MATEMaTHMYECKUX OOBEKTOB, MOHSITHHA, OTHOIICHUN MEXIY
HNOHATUSIMH, (HOPMYJIUPOBATH OMPECIICHUS TOHATUN, YCTaHABIMBATH CYIIECTBEHHBIM MPU3HAK KIACCU(PUKAIIUU, OCHOBAHUS
1U1s1 00OOIIEHUS U CPABHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIIN34;

BOCIIPUHUMATh, (POPMYIMpPOBaTh U MPEOOPA30BBIBATH CYXKICHUSA: YTBEPAUTENIbHbIE U OTPULATENIBHBIE, €AMHUYHBIC,
YacTHBIE U 00IIUE, YCIOBHBIE;

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

JIeNaTh BBIBOJIBI C MCIIOJb30BAaHUEM 3aKOHOB JIOTHKH, AETYKTUBHBIX U MHAYKTUBHBIX YMO3AKIIOUEHHH, YMO3aKIIOUEHHM
10 AaHAJIOTHH;

IPOBOJIUTH CAMOCTOSITENIBHO JI0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKIACHUH (IIpsIMbIE U OT IPOTUBHOTO), BEICTPAUBATh
apryMeHTaluo, IPUBOJAUTH PUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BBIBOJDL;

BbIOMpATh CcHoco0 pelieHus ydyeOHOMl 3amauu (CpaBHHUBAaTh HECKOJBKO BApUAHTOB PEIIEHUs, BbIOMpaTh Hauboliee
MOAXOASIINNA C yYETOM CaMOCTOSITENIbHO BbIICJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejabcKue 1eHCTBUA:

UCIIOJIb30BaTh BOMPOCHl KAK HCCIIENOBATEILCKUA MHCTPYMEHT MO3HaHMS, (POpMyIHpOBaTH BOMPOCHI, (PUKCHUPYIOIINE
MpPOTUBOpEYHE, MPOOIEMy, YCTAaHABIMBATh HCKOMOE U AaHHOE, (POPMHUPOBATH TUIIOTE3Y, APIYMEHTUPOBATH CBOIO MO3HULIHIO,
MHEHUE;

MPOBOAUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIM HSKCIIEPUMEHT, HCCIECJOBAHUE IO YCTAHOBJIEHUIO OCOOEHHOCTEH
MaTEeMaTHYECKOro 00BEKTA, SIBICHHUS, IPOIECCa, BBISIBJICHUIO 3aBUCUMOCTEN MEXTy O0BEKTaMHU, SBJICHUSIMH, IPOLIECCAMU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATh OOOOIIEHHS U BBIBOJBI MO pe3yJIbTaTaM MPOBEAEHHOIO HAOMIOICHNUS, UCCIIeI0BaHus,
OLICHUBATh JOCTOBEPHOCTb MOJTYUEHHBIX PE3YIbTaTOB, BBIBOJOB U 0000IIECHHUI;

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

PadoTa ¢ nngopmanueii:

BBISIBJIITH Je(UIUTHI UHPOPMALIK, TaHHBIX, HEOOXOAUMBIX I OTBETA HAa BOIPOC U Ul PEIICHUS 3a/1a4H;
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BbIOMpPATh MHGOPMAIIMIO U3 UCTOYHUKOB Pa3IUYHBIX TUIIOB, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH
HH()OPMAITUIO PA3TUIHBIX BUIOB B (JOPM MIPEICTABICHHUS,

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

OILICHUBATh HAAEKHOCTh MH(POPMAIIUU IO CAMOCTOSTENBHO CHOPMYIUPOBAHHBIM KPUTEPHUSM.

KoMMyHUKAaTHBHBIE YHUBeEpPCaJbHbIE Y4eOHbIe e CTBUS

Oo0wmenue:

BOCIIPUHUMATH U (POPMYIUPOBATH CYKICHUSI B COOTBETCTBHUH C YCIOBHUSIMH U IEJISIMHU OOIICHUS, SICHO, TOYHO, TPAMOTHO
BBIpaXaTh CBOIO TOUYKY 3pEHHUS B YCTHBIX W MHCHBMEHHBIX TEKCTax, JaBaTh IMOSCHEHUS MO XOJy pEUICHUs 3a/auu,
KOMMEHTHUPOBATh MOJYYCHHBIN pe3yIbTarT;

B X0J1e 00CYXIeHHS 33]]aBaTh BOIIPOCHI IO CYIIECTBY 00CYK/1aeMOM TEMBI, TPOOJIEMBI, pEIIaeMOM 3a/1a4, BEICKAa3bIBATh
WJIeW, HAlEJEHHbIE HAa IOWCK PELICHHUS, COMOCTABIATh CBOM CYXKACHUS C CYXKICHUSIMHU JIPYTHMX YYAaCTHUKOB JUAjora,
oOHapyKMBaTh Pa3JIMUME U CXOJCTBO MO3UINI, B KOPPEKTHOU (hopme GOopMyTupOBaTh PA3HOTIIACHS, CBOU BO3PAKEHUS;

MPEACTABIATh PE3YJbTAaThl PEIICHUS 3a7adyH, SKCIEPUMEHTA, UCCIEIOBAHUS, MPOCKTa, CaMOCTOSITEILHO BBIOUpATH
(dbopMart BBICTYIUJICHHUS ¢ YYETOM 3aJ1au MPE3eHTAIMU U OCOOCHHOCTEHN ayAUTOPUH.

PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

COCTaBIISITh IUIAH, aJITOPUTM PELIEHHUS 3aJayd, BBIOMpPATh CIOCOO0 peHIeHUs ¢ Y4ETOM HMEIOLIMXCA PECYpPCOB H
COOCTBEHHBIX BO3MOKHOCTEW, apTyMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHUH ¢ Y4ETOM HOBOM MH(MOPMALIHH.

CaMOKOHTPOJIb, 3MOIMOHAJIbHBIN HHTEJJIEKT:

BJIa/IETh HABBIKAMU MMO3HABATENILHON PeIIEKCUN KaK OCO3HAHUS COBEPILIAEMBIX JIEUCTBUIM U MBICIUTENIBHBIX MPOIECCOB,
UX pe3ysibTaToB, BIAJETh CIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJS Mpollecca M pe3ysbTara pelieHuss MaTeMaTHueCcKOn
3a7a4y;
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IPEIBUICTh TPYIHOCTH, KOTOPHIC MOTYT BO3HHKHYTH IPU PEIICHUH 3a/1a4d, BHOCUTh KOPPEKTHBBI B JEATEIHHOCTh Ha
OCHOBE HOBBIX OOCTOSITENIbCTB, TAHHBIX, HAWJEHHBIX OIMUOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBHE pe3yJbTaTa €M W YCJIOBHSAM, OOBSCHATH MPUYWHBI JOCTIKCHUS W HEIOCTIKEHUS
PE3yIbTaTOB JICITCIILHOCTH, HAXOAWTh OITHOKY, 1aBaTh OICHKY MIPHOOPETEHHOMY OIIBITY.

CoBMecTHAA 1eATEIbHOCTD:

MOHUMATh M HCIIOJIb30BaTh MPEUMYIECTBA KOMAHJIHOM M WHIWBHAyaJbHONW pabOThl MPHU PEIICHWH y4eOHBIX 3ajad,
MIPUHUMATH 11EJIb COBMECTHOM JIESITEIIbHOCTH, INIAHUPOBATH OPTaHU3AIIMI0 COBMECTHOW pabOThI, pacHpenesiTh BUILI PadoT,
JIOTOBAPUBATHCS, 00CYKIAaTh MPOIIECC M Pe3yIbTaT paboThl, 00001I1aTh MHCHHSI HECKOJIBKUX JIFOICH;

y4acCTBOBATh B TPYIIOBBIX popmax paboThl (00CYKIeHHS, 0OMEH MHEHHM, «MO3TOBBIC IITYPMbD» U UHBIC), BBIMOJHATH
CBOIO YacTh pabOTHI M KOOPJAMHUPOBATH CBOU JICUCTBUS C IPYTMMH YJIEHAMH KOMaH/Ibl, OIICHUBATh KaueCTBO CBOETO BKJIaja B
o0ITui POIYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xonity o0yuenns B 10 kiacce o0ydaromuiics MOJTYYUT CICAYIOIINE MPEIMETHBIC PE3YIbTAThl MO OT/ACIBHBIM TeMaM
paboueil mporpamMMbl yueOHOTO Kypca « Anredpa ¥ Hayajla MaTEMaTUUECKOTO aHATTU3a:

YucJia 1 BBIYUCIEHUA:

CBOOOJHO ONEPUPOBATh MOHATHSMH: pallMOHAIBHOE YHCIIO, OCCKOHEYHas IIepUOJMYecKas ApoOb, TPOICHTHI,
MPppalHOHAIBHOE YHCIIO, MHOYKECTBA PALIMOHAIIBHBIX U IEMCTBUTEIBHBIX YUCEII, MOJYJIb JCUCTBUTEIBLHOIO YHUCIIA;

MPUMEHSITH APOOU U MPOILICHTHI IJIs PEIISHUs MPUKIAAHBIX 3a/1a4 U3 PA3IUYHBIX OTpacieil 3HaHUH U peabHOM KU3HU,

MPUMEHSITh TPUOIMKEHHBIC BRIYUCIICHHUS, TIPaBUJIa OKPYTIIEHUS, MPUKUIKY U OIIEHKY pe3yJibTaTa BEIUUCICHUH;

CBOOOJHO OMNEPUPOBATh MOHSITHUEM: CTEMEHb C IEJbIM TOKa3aTeleM, MCIOJIb30BaTh MOAXOJAIIYI0 (HOpMYy 3aluch
JIEVUCTBUTEJILHBIX YHACEN JJIS1 PEIICHUS ITPAKTUYECKUX 3a/1a4 U TTPEICTABJICHUS JaHHBIX;

CBOOOJTHO OTIEPUPOBATH MOHATHEM: ApU(PMETHIECCKUI KOPEHDh HATYPAIBHON CTETICHU;

CBOOOJTHO OTIEpUPOBATH MOHATHEM: CTETICHb C PAIIMOHATBHBIM MTOKa3aTeIeM;
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CBOOOJTHO OIEPUPOBATH MOHATUAMMU: JIOTapU(PM UKcia, IeCIATUUHBIE U HATYpaJIbHbIE JJOrapu(pMblI;

CcBOOO/IHO ONIEPUPOBAThH MOHATUSAMU: CHHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC YUCIIOBOTO apryMEHTa;

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

YpaBHeHUs U HEPABEHCTBA:

CcBOOO/IHO ONEPUPOBATH MOHATUSAMU: TOXKJECTBO, YpPaBHEHHE, HEPABEHCTBO, PABHOCUIIbHBIC YPAaBHEHUS U ypPaBHEHUS -
CJIEAICTBUS, PABHOCWIbHBIE HEPABEHCTBA,;

MPUMEHSATh PA3IMYHbIE METOAbl PELICHUS PAalMOHAIBHBIX U JAPOOHO-PAlMOHAIBHBIX YPaBHEHHWH, TPUMEHSATH METOJ
WHTEPBAJIOB JUJIS PELIEHNSI HEPABEHCTB;

cBOOO/IHO OIIEPUPOBATH MOHATUSAMHU: MHOTOUJIEH OT OAHON IEPEMEHHOM, MHOTOUJIEH C IEJIBIMU KO3(PPUIIMEHTAMU, KOPHU
MHOTI'OYJICHA, IIPUMEHATH JICJICHME MHOIOYJIEHa HA MHOIOYJIEH C OCTAaTKOM, Teopemy besy u teopemy Buera i pemenus
3a/1ad;

CBOOOJHO ONEpUPOBAThH MOHATUSMU: CUCTEMA JMHEHHBIX YpaBHEHUW, MATPULA, ONPEAETUTENb MATPULIBL 2 X 2 U €ro
T€OMETPUYECKUIM CMBICJ, HCIOJIb30BATh CBOMCTBA OMNpeAenuTenss 2 X 2 Juisl BBIYMCIEHUS €r0 3HAYCHHMS, NPUMEHATH
ONPENEIIUTENN I PEIICHUS CUCTEMBl JIMHEWHBIX YPABHEHMM, MOJEIUPOBATh PEaJbHbIE CUTYallUd C IOMOLIBIO CUCTEMBI
JIMHEWHBIX YPAaBHEHUH, MCCIENOBATH IIOCTPOCHHBIE MOJEIH C IOMOLIBIO MATpUI U OIpEAEIUTENeH, UHTEPIPETUPOBATH
ITOJTyYEHHBIA PE3YJIbTAT;

MCIIOJIb30BaTh CBOMCTBA JEHUCTBUI C KOPHAMU AJiA MPeoOpa30BaAHMS BhIPAKEHUM;

BBIMOJIHATH MPEOOPA30BAHMS YUCIOBBIX BBIPAXKEHHM, COJIEPIKALINX CTEIEHH C PAllMOHAIBHBIM ITOKa3aTeleM;

WCIIOJIh30BaTh CBOMCTBA JoraprudMOB i MpeoOpa3oBaHMsl IOTApU(PMUIECKUX BHIPAKCHUI;

cBOOOIHO OMEPUPOBATH MOHATUSAMU: UPPALIMOHANIbHBIE, TIOKa3aTebHbIE U JIOrapu(MUYECKUE YPaBHEHUS, HAXOIUTh UX
pELIEHNs C OMOIIBIO PABHOCUJIBHBIX MEPEXO0B MU OCYLIECTBIISAS TPOBEPKY KOPHEW;

IPUMEHSTH OCHOBHBIE TPUTOHOMETpUUYECKHE POPMYIIBI AJi TPeoOpa30BaHUsI TPUTOHOMETPUUECKUX BBIPAKEHU;

cBOOO/IHO ONIEPUPOBATH MOHSATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHE, MPUMEHATH HEOOX0IUMBbIE (POPMYJIBI ISl PEILICHUS
OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPABHEHUM;
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MOJIETIUPOBATh PealIbHbIE CUTYAIIMH Ha S3bIKE alIreOpbl, COCTABIISITh BEIPAKEHUSI, YPAaBHEHHUS, HEPABEHCTBA IO YCIOBUIO
3aJ1a4M, UCCIIEIOBATh MOCTPOCHHBIE MOJICIN C UCTIOJIb30BAaHUEM arlnapaTa aareopsl.

DOyHKUMU U rpauKu:

CBOOOJTHO OTNIEPUPOBATH MOHATUAMU: PYHKIMS, CIOCOOBI 3a1aHus (PYHKIIMU, B3AUMHO 00paTHbIE (PYHKIIUU, KOMIIO3ULIUS
byHkumiA, rpa@uk GyHKIMK, BHITOIHATH dJIEMEHTApHBIE MpeoOpa3oBaHus rpadukoB GyHKIIUIH;

CBOOOJHO OIEpPUPOBATh MOHATUSAMHU: OOJACTb ONPENEICHHS W MHOXKECTBO 3HAu€HUU (yHKUIUU, HYyIH (yHKLIHH,
MPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CcBOOOZIHO OMEpUPOBATh TOHATUSAMU: UYETHBIE W HEUETHBIC (PYHKIUH, MEPUOAUYECKUE (DYHKIHUU, MPOMEKYTKH
MOHOTOHHOCTH (DYHKIIMH, MakKCUMyMbl M MHUHUMYMbl (QYHKIUHM, HauOOJbIlIee M HaWMEHblLIEe 3HAUYE€HUE (PYHKUUU Ha
IPOMEXKYTKE;

CcBOOOHO ONEpPHPOBATh MOHATUSMU: CTETICHHAs (DYHKIMS C HATYpaJbHBIM U IIEJIBIM MOKa3aTeneM, rpauK CTETIEHHOM
(GyHKIMM C HaTypaJlbHbIM M LEJbIM IOKa3zaresneM, rpaduk KOpHS N-0il CTENeHW KakK (PyHKIMM OOpaTHON CTENEHU C
HATYpaJIbHBIM ITOKa3aTelNeM;

ONEepUpPOBaTh TOHATUSAMU: JIMHEWHAas, KBaJpaTHuHas W JApOOHO-NHHEWHas (YHKIUHU, BBIIOJHATH 3JIEMEHTapHOE
UCCIJIEIOBAaHUE U TOCTPOCHUE UX IPa(pUKOB;

CcBOOOMHO OMEpUPOBATh MOHATHAMH: IOKazaTeabHas U Jyorapudmuyeckas (GyHKIUH, WX CBOMCTBa W rpaduKy,
MCIIOJIb30BaTh UX IpadUKH IS pelieHNs ypaBHEHHIA;

CBOOO/IHO OMEPUPOBATH MOHATHUSIMH: TPUTOHOMETPUYECKASI OKPYKHOCTb, ONPEEIIEHNE TPUTOHOMETPUUECKUX QYHKIUI
YHCIIOBOTO apTyMEHTAa;

UCIOJIb30BaTh rpauku (PyHKUMN IS UCCIETOBAHUS MPOLECCOB M 3aBUCHUMOCTEH MpH pPELISHUM 3a]ad U3 JIPYTHX
y4eOHBIX TPEMETOB U PEATbHOM KU3HHU, BBIPAXATh (DOPMYyIaMH 3aBUCIMOCTH MEXy BETUUHMHAMU;

Hauyajna maTeMaTH4eCKOro aHajn3a:

CBOOOJTHO OIEpPUPOBATH MOHATHIAMH: apudMeTHUYecKas W TeoMeTphueckas mporpeccusi, 0ECKOHEYHO YObIBaroIIas
reoMeTpuyecKas Mporpeccus, TMHEWHBIN U SKCIIOHEHIIMATBHBIA POCT, (OpMyJia CIOKHBIX MPOLIEHTOB, UMEThH MPEICTABICHUE
O KOHCTAHTE;
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VCTIOJIb30BATh MPOTPECCUHN JJISl PELICHUS PEAIbHBIX 33/1a4 IIPUKIIAIHOTO XapaKTepa;

CBOOOJTHO OTNIEPHPOBATH MOHITHIMU: MOCIEAOBATEILHOCTD, CIIOCOOBI 3aaHuUs TOCIEA0BATEIILHOCTEH, MOHOTOHHBIE H
OTpaHUYCHHBIC MTOCIICIOBATEILHOCTH, TOHUMATh OCHOBBI 3apOXKICHHUS MAaTEMAaTHYECKOTO aHAJIM3a KaK aHaln3a 0€CKOHEYHO
MaJIbIX;

CBOOOJTHO OIEpUPOBATH MOHSATHUSIMU: HEMPEPHIBHBIC (DYHKIIMH, TOUKH pa3pbiBa rpaduka GyHKIIMH, aCUMIITOTHI I'paduka
bynxmmy;

CBOOOJ/IHO OTEpUPOBATH MOHATUEM: (DYHKIIMS, HEMTPEPHIBHASL HA OTPE3KE, MPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUN
IUISL PELICHUS 3aaY;

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

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

HCIIOJB30BaTh FT€OMETPUYECKUMN U (PU3UUECKUM CMBICI IPOU3BOHOM JIJIsl pEIICHUs 3a1a4.

MHo:kecTBa U JIOTHKA:

CBOOOJTHO OTIEpHUPOBATh MOHATHAMU: MHOXKECTBO, OIIEPAIIMH HaJ MHOKECTBAMM;

HCTIOJIb30BATh TEOPETUKO-MHOXKECTBEHHBINM armapar JJisi ONMUCAHUS PEATbHBIX MPOILECCOB U SIBJICHUM, MPU PEIICHUU
3a/1a4 U3 APYruX y4eOHBIX MPEIMETOB;

CBOOOJHO OMEpPUPOBATH MOHATUSIMU: OIpEJEICHUe, TeopeMa, YpaBHEHHE-CIICICTBUE, CBOMCTBO MAaTeMaTHYECKOTO
00BeKTa, TOKA3aTeIbCTBO, PABHOCHILHBIE YPABHEHHSI 1 HEPABEHCTBA.

K xoHiy o0yuenus B 11 kiiacce oOydaromuiics MOTYYUT CISAYIONIME MTPEAMETHBIC Pe3yJIbTaThl M0 OTACIBHBIM 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,
WCIIONB30BaTh MpU3Haku aeauMocTtu nenbix uucen, HOJ u HOK HarypanbHbIX uMcen JJisl pelieHus: 3ajad, TPUMEHSTh
anroput™m EBkinna;
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CBOOOJTHO ONEPHUPOBATH MOHATHUEM OCTATKA MO MOJYJIIO, 3alMMChIBATh HATYpPaJbHbIC YUCIA B PA3TUYHBIX MO3UIIMOHHBIX
CUCTEMAaX CUHCIICHHS;

CBOOOZIHO OMEpUPOBATh MOHATUAMH: KOMIUIEKCHOE YHCIO M MHOXKECTBO KOMIUIEKCHBIX YHCEl, MPEACTaBIATh
KOMIUJIEKCHBIE YHCIIa B alireOpanyeckoid U TPUTOHOMETPUYECKON (popMe, BBIMOIHAT apu(METUYECKUE ONEepalui ¢ HUMU U
n300paxaTh Ha KOOPAUHATHOMN IJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJIHO ONEPUPOBATH MOHATUSIMU: UPPAILIMOHATIBHBIE, [TOKa3aTeNIbHbIE U JIOrapu(pMUUYECKE HEPABEHCTBA, HAXOAUTh UX
pELIEHNs C TIOMOIIBIO PABHOCUJIBHBIX MIEPEXO0B;

OCYIIECTBIISATH OTOOP KOPHEN NPU PEIICHUN TPUTOHOMETPUUECKOTO YPaBHEHNUS;

CBOOO/JIHO OIEPUPOBATh MOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, MPUMEHATH HEOOXOAMMBIE (OPMYJIBI IS
pELIEHNs OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEpPUPOBAThH MOHATUSMU: CUCTEMA MU COBOKYMHOCTh YPAaBHEHUU M HEPABEHCTB, PABHOCUJIBHBIE CHCTEMBI U
CUCTEMBI-CIICJCTBHS], HAXOAUTh PELICHUS] CUCTEMBI U COBOKYITHOCTEN PAllMOHAJIBHBIX, UPPALMOHAIBHBIX, ITOKA3aTEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHUM U HEPABEHCTB;

peliath panuoHajIbHble, HPPALMOHAIIBHBIC, ITOKa3aTeNIbHbIE, JIOTapU(PMUUECKHE U TPUTOHOMETPUYECKUE YPaBHEHUS U
HEPABEHCTBA, COAEPKAIINE MOIYJIN U ITAPAMETPHI;

MPUMEHSATH IpaQUuecKue METO/IbI 1JIs1 PEIICHHs] YPAaBHEHUI U HEPABEHCTB, a TAK)Ke 3aJ]1ay C apaMeTpaMu;

MOJIETTUPOBATh PEalIbHbIE CUTYaLlMU Ha SI3bIKE aareOpbl, COCTABIISATh BhIPAXKEHHUSI, YyDaBHEHUS, HEPABEHCTBA U UX CUCTEMBI
MO YCJOBHIO 3a/layd, HCCJIEeNOBaTh IOCTPOEHHBIE MOJEIM C HCIIOJIB30BAHHMEM ammnapara aireOpbl, WHTEPIPETHPOBATDH
ITOJIyYEHHBIN PE3yJIbTar.

DYyHKIUM U TPaPUKH:

CTPOUTH Tpa@UKK KOMIO3ULIMH (PYHKIUH C MOMOUIBIO 3JEMEHTAPHOIO HCCIEAOBAHUS U CBOMCTB KOMITO3UIIMM JBYX
(yHxImii;

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

CBOOOJIHO OIEPUPOBATH MOHATUAMHU: TPA(UKU TPUTOHOMETPUUECKUX (PYHKIIUMI;
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OPUMEHATh (QYHKIUU I MOJICIUPOBAHUS U UCCIIEI0BAHUS pealbHBIX IPOLIECCOB.

Havana mareMaTH4ecKOro aHaju3a:

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

HaXOJAUTh HauOOJIbIlIEEe U HAMMEHbILIEE 3HAUCHHsI (PYHKIIMN HENPEPBHIBHON Ha OTPE3KE;

UCII0JIB30BaTh IMPOU3BOAHYIO [UISl HAaXOXKJCHHS HAWIy4lIero PEHICHUs B MPUKIAIHBIX, B TOM YHUCJIE COLMAIBHO-
HKOHOMUYECKUX, 3a]1a4ax, /ISl ONPEAETICHHUS] CKOPOCTU U YCKOPEHMSI Mpoliecca, 3aJaHHOro (opMyJIoi 1iu rpaduKkoMm;

CBOOOJHO ONEpUpPOBATh IMOHATUAMH: NEpPBOOOpa3Has, ONPEAEIEHHbI WHTErpal, HaxoJUTh I[EpBOOOpa3HbIE
AJIEMEHTApHBIX (PYHKIUH U BBIYMCIATHh UHTErpall 1o popmyie Hororona-JleiiOnuna;

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

UMETh MPEACTABICHUE O MAaTEMaTHUECKOM MOJICIMPOBAHUM HA IPUMEPE COCTaBiIeHUs JU((epeHIINATBHBIX YPaBHEHUI;

pemiaTh MPUKIAAHbIE 337a4d, B TOM YHUCJE COLMATbHO-3KOHOMUYECKOTO MU (PU3MUYECKOr0 XapakTepa, CpeiCcTBaMuU
MaTEMaTHYECKOTO aHAJIN3A.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosun4yecTBo 4acoB DJIeKTPOHHBbIE
Ne HaumenoBaHue pa3jieioB U (uu¢poBbie)
KonTpoabHbie IIpakTnyeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl

MHOX€eCTBO JIEHCTBUTCIHLHBIX UHCEI.
MHoroujieHbl. PanimonanbHbie
ypaBHEHUS U HepaBeHCTBa. CHUCTEMBI
JIMHEWHBIX YpaBHEHUN

Oyukiuu v rpadpuku. CreneHHas

2 12 1
(GYHKIHSA C IIETIBIM TTOKa3aTelieM
Apudmernueckuit KopeHb N-0i

3 crenienn. MpparmoHansHbIe 15 1
YpaBHEHHUS

4 IToka3zarenbHast QyHKIMSL. 10 1
[TokazaTenbHbIe ypaBHEHUS

5 Jlorapudmuueckast pyHKIHUS. 18 1
Jlorapumuueckne ypaBHEHUs

6 Tpuronomerpuveckne BRIpaKEHUS U 29 1
ypaBHEHHUS

7 ITocnenoBarenbHOCTH U POTPECCUH 10 1

3 HenpepbiBHbIE QyHKIINH. 20 1
[IpousBognas

9 [ToBTOpeHue, 060061IeHNE, 5 9

cucTeMaTH3alus 3HaHU!
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OBIIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME

136

10
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11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No n/n HaunmeHnoBaHue pa3ieiioB U TeM Kourpossupie  Tpaxruseckire (uudgposbie)
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypeni
1 HCCHGI{OB&HEIG (GYHKITUH € TTOMOIIBIO 29 1
POM3BOIHON
2 ITepBooOpasHast 1 HHTETpa 12 1
3 I'paduixu TpUroHoMeTpHYeCKUX QYHKIUH. 14 1
Tpuronomerpuyeckue HepaBeHCTBA
4 HppaunoHanbHble, OKa3aTeIbHbIE U 24 1
norapu(MUUEeCKrue HEPABEHCTBA
5 KommuiekcHbie uncia 10
6 HatypanbHble u Liensle yucia 10
CucreMbl palliOHAJIbHBIX,
7 VUPPALMOHAIBHBIX ITOKA3aTEIbHBIX U 12 1
Jorapu(pMHUUECKUX YpaBHEHUIN
8 3ara4yM ¢ napaMeTpamu 16 1
9 HOBTOPGHI/IG, 0000111eHHE, CHCTEMATU3AIIUA 16 5
3HaHUHN
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0
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