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IHHOACHUTEJBHAA 3AIINCKA

YueOHbli Kypc «Anredpa M Hayajga MaTeMAaTUYECKOTO aHAIM3ay» SIBIISIETCS OJHUM M3 Hauboiee
3HaYUMBIX B MPOTpamMMe CpeaHero oluiero oOpa3oBaHMs, MOCKOJIbKY, C OJHOW CTOPOHBI, OH
o0ecreynBaeT MHCTPYMEHTAIBHYIO 0a3y JUIsl M3y4eHHUs BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C
JIPYTroi CTOPOHBI, (POPMUPYET JIOTUYECKOE U a0CTPAaKTHOE MBILUICHHE 00Y4aIOIINXCs Ha YPOBHE,
HEO0XOAMMOM JJIsi OCBOCHUS WH(POPMATUKHU, OOIIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTH U IPYTUX
JUcIUIUIH. B paMkax maHHOTO y4eOHOro Kypca oOydaroliuecsl OBJaJIEeBalOT YHUBEPCATbHBIM
SI3IKOM COBPEMEHHOM HayKd, KOTopas (pOopMyJIupyeT CBOM JOCTHKEHHS B MaTeMaTHYeCKOU
dbopwme.

Y4eOHbIl Kypc anreOpbl W Hayal MaTeMaTHYeCKOTO aHalW3a 3aKJaJbIBaeT OCHOBY IS
YCIEIIHOTO OBJIAJICHUS] 3aKOHaMU (PU3UKHU, XUMHUH, OWUOJOrMM, TOHUMAaHHUS OCHOBHBIX
TEHJEHIMA pPa3BUTUS AKOHOMHMKH M OOINECTBEHHOM >KW3HHU, IO3BOJSIET OPUEHTHPOBATHCS B
COBPEMEHHBIX HU(GPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCIIONb30BaTh MX IS
JaIbHEWIEro o0pa3oBaHWs W B IIOBCEJIHEBHOM JKM3HM. B TO ke Bpemsl OBJIaJeHUE
a0CTPaKTHBIMHM U JIOTUYECKH CTPOTUMHU KOHCTPYKIUSMHU anreOpbl 1 MaTeMaTHYEeCKOrO aHaIHM3a
pa3BUBaeT YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATH MCTUHHOCTH, JOKa3bIBATh
YTBEPKACHHSI C MOMOIIBI0 UHIYKIIMH U PACCYkAaTh NEAYKTUBHO, HCIOIB30BaTh 0000IICHUE U
KOHKPETHU3aIMio, abCTparupoBaHWE W aHAIOTHIO, (OPMUPYET KpEeaTMBHOE M KPHUTHYECKOE
MBIIIUICHHE.

B xome wu3ydenuss ydeOHOTO Kypca «AnreOpa W Hayajga MaTeMaTHYECKOTO aHalu3a»
oOydarouecsi TOJMy4YaloT HOBBIA ONBIT PELICHUS NPUKIATHBIX 3a7ad, CaMOCTOSITEIBHOTO
MOCTPOCHHUS MAaTEMaTHYECKUX MOJENEeH pEaNbHBIX CHTYallud, WHTEPHPETAlMH TOJYyYECHHBIX
pelIeHni, 3HAKOMSTCS C MpUMepaMu MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B MpUpPOJE, HAyKe U
HCKYCCTBE, C BBIIAIOIIUMUCS MATEMATUICCKUMHU OTKPBITHSIMH U UX aBTOPAMHU.

YueOHbIii Kypc o00NazaeT 3HAYMUTENbHBIM BOCHUTATENBHBIM  MMOTEHIHUAJIOM, KOTOPBIN
peanmu3yercsi Kak depe3 ydeOHBIM MaTepuall, CIOCOOCTBYIOMIMK (HOPMUPOBAHHIO HAYYHOTO
MHUPOBO33pEHHUs, Tak U uepe3 crenupuky ydeOHOH  JesATeNnbHOCTH, Tpelyromen
NPOJIOJDKUTEIPHON  KOHIIGHTPAllMd ~ BHUMAHHS, CAaMOCTOSITENIBHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJTY4YECHHBIN pe3ynbTar.

B ocHoBe Mmeromumkm oOydeHusi anrebpe W HadalaM MAaTeMaTHYecKOro aHaliHu3a JICKHT
JEeSTeNIbHOCTHBIN MPUHIUT O0yUEHUSI.

B crpykType ydebHOro kypca «Anredpa ¥ Havajga MaTeMaTUYECKOTO aHAIN3a» BBIJCICHBI
CIEYIOIINE COJEp)KATENbHO-METONYECKHe JTHUHUM: «Uucna U BbUUCICHHS», «DyHKIMH U
rpadukny, «YpaBHEHUS U HEPaBEHCTBay, «Hadana maremaTrueckoro ananmsa», «MHOXKECTBA U
Joruka». Bce OCHOBHBIE COIEPKATETHbHO-METOAWYECKUE JMHUUM H3YYarOTCs Ha MPOTSHKEHUU
JIBYX JIET OOy4eHHsI Ha YpOBHE CpeaHero oOiiero oOpa3oBaHUs, €CTECTBEHHO JOMOJIHSS IPYT
JIpyra M TOCTENEHHO HACHIIASCh HOBBIMH TeMaMU U pasznenamu. J[aHHBIN ydeOHBIH Kypc
SBIISIETCST MHTETPATHUBHBIM, IIOCKOJBKY OOBenIuMHSET B cede colep)kaHHe HECKOIbKUX
MaTeMaTHUYeCKUX AMCUUIUINH, TaKUX Kak anre0pa, TPUrOHOMETpHs, MaTeMaTHUYeCKUN aHau3,
TEOpHsl MHOXKECTB, MareMaTrhdeckas Joruka u apyrue. Ilo mepe Toro kak oOydarommecs
OBJIAJICBAIOT BCcE Ooyiee MIMPOKMM MaTeMAaTUYECKUM allaparoM, y HHUX TOCIeI0BaTeIbHO
dopMupyeTcss M COBEPIIECHCTBYETCS YMEHHE CTPOUTh MaTeMaTHUYECKYI0 MOZETh peaTbHOM
CUTyalluu, TMPUMEHSATh 3HAHUS, MOJTYYCHHBIE MPU H3YUYEHUH Y4eOHOTO Kypca, A pelieHHs
CaMOCTOSITENTEHO CPOPMYJIMPOBAHHONH MaTeMaTHYeCKOW 3amad, a 3aTeM HHTEPIPETHPOBATH
CBOM OTBET.

ConepxaTenpHO-MeTOAMYeCKast JTUHUS «Yucia W BBUHCICHHS» 3aBepiiaeT (OpMHUpPOBAHHE
HABBIKOB HCIOJIb30BaHUS ICHCTBUTENBHBIX YHCET, KOTOPOE OBUIO HAYaTO Ha YPOBHE OCHOBHOTO
obmero obpaszoBanusi. Ha ypoBHe cpemnero obmiero o6pazoBanusi 0c000€ BHUMaHUE yIEISETCS
(OpMUPOBAHUIO HABHIKOB PAIlMOHANBHBIX BBIYUCICHUN, BKIIOYAIOMIUX B ce0sl MCIOIh30BAHUE
pa3NMMYHBIX (QOpPM 3amucCH YHUCla, yYMEHHE JeaTh TNPHKUAKY, BBITOIHATH MPUOIMKEHHBIC



BBIYUCIICHUSI, OIICHUBATh YHCIIOBBIE BBIPAXKEHUS, padOTaTh C MaTeMaTHYECKUMH KOHCTAHTAMHU.
3HaKOMBbIE 00y4YaIOUIMMCSI MHOYKECTBA HATYPaJIbHBIX, LEJbIX, PALIMOHANBHBIX U JEHCTBUTEIbHBIX
Yucesl JIONOJHSIOTCS MHOXKECTBOM KOMIUIEKCHBIX 4YHMCENl. B KaXaoM M3 3THX MHOXKECTB
paccMaTpUBAIOTCS CBOMCTBEHHBIE €My crienuuyeckue 3a/addl U Olepaluu: JeJIeHue Haleso,
ONIEpPUPOBAHUE OCTATKAMH HAa MHOKECTBE IIETBIX YHCEN, O0COOBbIE CBOWMCTBA PALMOHAIBHBIX U
UPpALMOHATIBHBIX YKCeN, apu(MeTHUYECKHE ONepaliy, a TAaK)Ke U3BJICUCHUE KOPHS HATYpaJbHOM
CTENEHM Ha MHOXXECTBE KOMIUIEKCHBIX uMcell. biarogapst mocieaoBaTeilbHOMY pacIIUPEHHIO
Kpyra HCIOJb3YEMBIX YUCEI U 3HAKOMCTBY C BO3MOXXHOCTSMHM MX INPUMEHEHHUsS JUISl PELICHUs
pa3NIMYHBIX 3a7a4 (OPMHUPYETCs MPEICTABICHUE O €IMHCTBE MATEMAaTUKU KaK HAyKd U €€ poJu B
MOCTPOCHUU MOJIEJIeH pealbHOTO MHUPA, IUPOKO UCHOJIB3YIOTCS 0000IIEHIE U KOHKPETU3aIH.
Jluaus «YpaBHEHUS M HEPABEHCTBA» PEANM3YETCS HA MPOTSHKECHUU BCETO OOy4eHHs Ha YpOBHE
cpenHero oOmiero oOpa3oBaHMs, MOCKOJIbKY B KaxaoM paszzene [IporpamMmbl mpeaycMOTpeHO
pelIeHre COOTBETCTBYIOIIMX 3a1ady. B pe3ynbTare oOydaromiuecs: OBIAJEBAIOT PAa3TUYHBIMU
METOJIJaMHU PELICHUs] PAllMOHAJIbHBIX, UPPALMOHAIBHBIX, MTOKA3aTeNbHBIX, JIOTAPUPMUUECKIX U
TPUTOHOMETPUUECKUX YpPaBHEHHUH, HEPABEHCTB M CHCTEM, a TaKXe 3aJad, COJEpKaIIUX
napameTpsl. [lonydeHHbIE YMEHUS MIMPOKO HCIONB3YIOTCS MPH HCCIeN0BaHUM (DYHKUUN C
IOMOUIbI0 MPOU3BOJHOW, NpPHU pEIlIeHWH MPUKIAJHBIX 3aJad M 33Jad Ha HaXO0XXJIEHUe
HauOOJBIINX U HAMMEHbIIUX 3HaYeHUH GyHkuuu. JlaHHas comepkarenbHas JIMHUS BKIIOYAET B
ceOs1 Takke (QOpPMHpPOBAHME YMEHHUH BBINONHATH PacuéThl MO Qopmynam, Mpeodpa3zoBaHuUs
palMOHANbHBIX, UPPALIMOHAIBHBIX U TPUTOHOMETPUUECKUX BBIPAKEHUH, a TaKK€ BBIPAKECHUI,
colepKalmmx creneHn u Jorapudmel. braromapst u3yueHHro anredpamyeckoro marepuana
MPOUCXOIUT JalibHEllllee pa3BUTHE ANTOPUTMHUYECKOTO U aOCTPAaKTHOTO  MBIIUICHUS
oOyuaromuxcsi, GOpMHUPYIOTCSI HaBBIKU JAETYKTUBHBIX PacCyKICHHUM, pabOTbhl C CUMBOJIBHBIMU
dbopMamu, TpeaCcTaBlICHUs 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHUJIE PABEHCTB U HEPABEHCTB.
Anrebpa npeanaraet 3P GeKTUBHBIE HHCTPYMEHTHI ISl PEICHHUS MPAKTHYECKUX M €CTECTBEHHO-
Hay4HbIX 33]1a4, HAaIJISIIHO JJIEMOHCTPUPYET CBOU BO3MOXKHOCTHU KaK s13bIKa HAYKH.
CopnepxaTtenpHO-MeToan4YecKast TUHUS «DYHKIMH U TpapUKN» TECHO MEPETUIETaeTCs C PYTUMHU
JUHUSAMH Y4eOHOTO Kypca, TOCKOJbKY B KaKOM-TO CMbICIE 3afaéT IOC/Ieq0BaTeIbHOCTD
u3ydeHuss wmatepuana. V3ydueHwe CTENeHHOH, TMOKa3aTeNbHOW, JIoTapuPMUUeckol u
TPUTOHOMETPUUYECKUX (DYHKIMH, MX CBOMCTB M TpauKOB, MCIOJIb30BaHME (QYHKIUN s
pelieHus 3a1ad U3 APYrux Y4eOHBIX MpPEIMETOB M pealbHON KU3HU TECHO CBS3aHO Kak C
MaTeMaTHYECKUM aHAJIN30M, TaK M C pellIeHHEeM ypaBHEHUN M HepaBeHCTB. [Ipu sToM Gosblioe
BHUMaHue yjensiercs (pOpMUPOBAHUIO YMEHHUS BbIpaxaTb (OpMyJaMU 3aBUCHUMOCTH MEXIY
pa3IMYHBIMM BEIMYMHAMH, HCCIEAOBAaTh TMOJIY4YeHHbIE (YHKIHUU, CTPOUTh WX Tpaduxu.
Marepuan 3TOW cojepKaTelbHON JMHMM HalleJleH Ha pa3BUTHE YMEHUH U HAaBBIKOB,
NO3BOJISIOIINX  BBIpAXKaTh 3aBUCHUMOCTH MEXJy BEJIMUYMHAMM B  pazauuHoi  (opme:
aHAJUTUYECKOM, Trpaduyeckoil U clioBecHOM. Ero wu3ydeHwe CcrnocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUIEHHUS, CIIOCOOHOCTM K  OOOOIIEHHMI0 W  KOHKpPETH3allHH,
WCITOJIb30BAaHUIO aHAJIOTHH.

CopepxarenpHas nuHUS «Hauana MareMaTM4yeckoro aHaiu3a» IO3BOJIAET CYILECTBEHHO
pacIIUpUTh KPYr KaKk MaTeMaTUYEeCKUX, TaK M MPUKIAAHBIX 337ad, JOCTYMHBIX 00y4aroluMcs,
TaK KaK y HUX IMOSIBJIIETCS BO3MOXXHOCTh CTPOUTH I'pauKU CIOKHBIX (PYHKIUH, ONpeensiTh ux
HauOOJbIIME U HAaUMEHbIIINE 3HAYEHUS], BBIYUCIATD IJIOM@AAu GUryp u oObEMBI Tel, HaXOIUTh
CKOPOCTM M YCKOpPEHHs IpoleccoB. JlaHHas coaepxaTeinbHas JIMHUS OTKpPBHIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MaTeMaTHYeCKUX MoJieJed peajabHbIX CHUTyaluid, I03BOJISET
HaxXOJWTh HAWIy4lllee pEUICHHE B MNPUKIATHBIX, B TOM YHCIE COLHUAIBHO-I)KOHOMUYECKUX,
3aJayax. 3HAKOMCTBO C OCHOBAaMH MAaTeMaTHUYECKOI0 aHalu3a CHOCOOCTBYET pa3BUTHIO
abCcTpakTHOrO, (OPMATBLHO-IOTMYECKOTO U KPEaTUBHOTO MBIIIICHUS, (OPMUPOBAHUIO YMEHHM
pacro3HaBaTh NPOSIBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U uckyccTte. OOydaromuecs
Y3HAIOT O BBIJAIOLIMXCS PE3yNbTaTax, MOJyUYEHHBIX B XOJ€ Pa3BUTHs MaTEMaTUKH KaK HAyKH, U
00 ux aBTOpax.



CO,Z[Gp)i(aTeJ'H)HO-MCTOI[I/I‘IGCKEUI mmHnA «MHOKecTBa U JIOTHKA» BKIIIOYAET B CG6$I DJIEMCHTHI
TEOPHUH MHOXXECTB M MaTEMaTHUYECKOW JIOTHKH. TeOopeTHKO-MHOXKECTBEHHBIC IPEICTABICHHUS
NPOHM3BIBAIOT BECh KypC IIKOJBHOM MaTeMaTHKH M MIpeiaraloT Haubojiee yHHUBEPCaJIbHBIN
SI3bIK, OOBEAMHSIONINI BCE pa3/ieibl MATEMATHKH U €€ TPUIOKEHUI, OHU CBSI3BIBAIOT Pa3HBIC
MAaTCMAaTUYCCKUEC AOUCHHUIUIMHBI WU HUX IMPUIOXKCHUA B CAUHOC ICJIOC. HOBTOMY Ba>XHO J14aThb
BO3MOXHOCTh OOy4aromemMycsi MOHHUMATh TEOPETHKO-MHOXXECTBEHHBIH SI3BIK COBPEMEHHOU
MAaTCMAaTUKH U UCIIOJIB30BATh €TI0 JJIA BBIPAXKCHUA CBOUX MEICJIE. ﬂpyTI/IM BaXHBIM IIPU3HAKOM
MaTeMaTHKH KaK HayKd CJeJyeT NpPU3HATh CBOWMCTBEHHYIO €W CTpOrocTh OOOCHOBaHHMW M
CJIeZIOBaHUE ONPENEIEHHBIM MPAaBUIIaM TIOCTPOCHUS JI0KA3aTENbCTB. 3HAKOMCTBO C 3JIEMEHTaMHU
MaTEMaTHYECKOW JIOTUKU CIOCOOCTBYET Pa3BUTHIO JIOTMYECKOTO MBIIUICHUS O0YyYaroIIuXcs,
MO3BOJISIET M CTPOHUTH CBOM PACCYKJCHHUS HA OCHOBE JIOTUYECKHUX MPaBUil, GOPMUPYET HABBIKU
KPUTHYECKOTO MBIIIJICHHUS.

B yueOHOM Kypce «AnreOpa W Hadajga MaTEMaTHYECKOTO aHAIHM3a» MPHUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOTO MOJICJIMPOBAHUs, KOTOpPbhIC IPHU3BaHBI CIIOCOOCTBOBATh (OPMHUPOBAHUIO
HAaBBIKOB ITOCTPOCHHUA MOIIGHGI71 PCAILHBIX CHTyaHHﬁ, HUCCIICA0BAHUA OTUX MOHGHCﬁ C MIOMOIIBIO
ammapara ajareOpbl U MaTeMaTH4YeCKOrO aHallM3a, WHTEPIPETAIlMU TOJIYUYCHHBIX PE3yJbTaTOB.
Takue 3agaHus BIUIETEHBl B KaXIbIM M3 PA3JEIIOB NPOrPaMMBbI, ITOCKOJIBKY BECh MaTepHall
y4eOHOTO Kypca MIMPOKO HCIONB3YETCS IS PEIleHHs] NMPUKIAIHBIX 3aaad. llpu permeHuu
peabHBIX MPAKTUYECKHX 3aJa4 oOydaromuecss pa3BUBAIOT HAOIIOATENbHOCTh, YMEHHE
HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOIb30BaTh AHAIOTHIO, 0000IIaTh U
KOHKPETU3UpoBaTh mpobiemy. JlesarenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB  PEIICHUS
NPUKIIAJIHBIX 3a]1a4 OPraHU3yeTCs B MPOIIECCe U3YyUSHHsI BCEX TeM Y4eOHOro Kypca «Anredpa u
Hayaja MaTeMaTHYECKOTO aHAIIN3ay.

Ha u3ydenue yueOHOTrO Kypca «Ajredpa v Havajsa MaTeMaTHUECKOTO aHalIu3a» OTBOAUTCS 272
yaca: B 10 kitacce — 136 uacoB (4 yaca B Henento), B 11 kiacce — 136 vacoB (4 yaca B HEJEINIO).

COJAEP/KAHUE OBYYEHUSA
10 KJIACC

Yuciia 1 BBIYMCICHUSA

Panyonanehple uyucna. OOBIKHOBEHHBIE M JECATHUYHBIE JpOOM, TPOLEHTHI, OECKOHEUHbIE
nepuoanydeckue 1podu. IlpuMenenue qpodeil 1 NpoLeHTOB JUIsl peIeHHs] TPUKIIAJHBIX 3a]a4 U3
Pa3IMYHBIX OTPACIEd 3HAHUM U peasbHOU KU3HHU.

JeiictButenpHble uucna. PanuoHanbHble W UppalUoHalbHbIE 4YHcHIa. ApumeTHyeckue
OIepalyy ¢ JEUCTBUTEIBHBIMU 4YucIaMUu. Moayib NEHCTBUTENBHOIO YHUCIIA M €ro CBOMCTBA.
[TpuOn>k€HHbIE BBIYMCICHUSA, IMpaBWJIa OKPYIJIEHMs, MPUKHUIKA W OLEHKa pe3yJbrara
BBIYMCIICHUH.

Crenens ¢ nensiM nokaszareieMm. bunom Heiorona. Mcnons3oBanue noaxozsiien GopMbl 3aniucu
JIEHCTBUTEIIBHBIX YHCEN IS PEILICHMS IPAKTUYECKUX 3a1a4 U NIPEACTaBICHUS JaHHBIX.
ApudpmeTnuecknii KOpeHb HaTypaJbHOW CTENEHH U €ro CBOMCTBA.

CreneHp ¢ palMOHAIBHBIM TIOKa3aTeJeM U €€ CBOWMCTBA, CTENEHb C JIEHCTBUTEIBHBIM
ITOKa3aTeJIEM.

Jlorapudm umncna. CoiicTa jgorapudma. JlecaTHuHble U HaTypalbHbIE JIOTapU(MBI.

CuHyc, KOCHHYC, TaHI€HC, KOTAHIE€HC YHCIOBOTO apryMeHTa. ApKCHUHYC, ApKKOCHHYC |
ApPKTaHI€HC YHUCIOBOTO apryMEHTa.

YpaBHeHUs1 M HEpaBEHCTBA

ToxnecTBa U TOXK/IECTBEHHbIE ITpeoOpa3oBaHus. Y paBHEHUE, KOPEHb ypaBHEHUs. PaBHOCHIIbHBIE
YPaBHEHUS U ypaBHEHUA-CIeACTBUA. HepaBeHCTBO, penieHne HepaBeHCTBA.



OcCHOBHBIE METOJBI PEIICHHS IENbIX U APOOHO-PAllMOHANBHBIX YpPAaBHEHUH W HEPAaBEHCTB.
MHorouwieHsl OT OJHOM IEepeMEHHOM. JleneHue MHOroujgeHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. Muorousnens! ¢ nenbiMu koddduuuentamu. Teopema Buera.

[IpeoOpa3oBaHus YHCIOBBIX BBIPAXKEHUM, COJIEPIKAINX CTEICHU U KOPHH.

Uppauronansusie ypaBHeHus1. OCHOBHBIE METObI PEIICHUS UPPALMOHATIBHBIX YPaBHEHU.
IToka3zaTenbHble ypaBHEeHUsA. OCHOBHBIE METO/IbI PEILIEHUS [T0KA3aTEIbHBIX YPABHEHUH.
[TpeoOpa3oBanue BEIpAKEHUMN, COACPIKAIINX JIOTAPU(PMBIL.

Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE METObI PELICHUS JIOTapU(MUYECKUX YPaBHEHUN.
OcHoBHble  TpuroHoMmerpuueckue  (opmynsl.  I[IpeoOpa3oBaHne  TPUTOHOMETPUUECCKHX
BbIpaXXE€HUM. Perenrne TpuroHoMeTpuyecKux ypaBHEHUM.

Pemwienne cucrem JMHEHMHBIX ypaBHEHUH. Marpuna CHCTEMbl JIMHEHWHBIX YPaBHEHHM.
Onpenenurens MaTpulbl 2X2, €ro reOMETPUYECKUH CMBICII U CBOWCTBA, BBIYMCIEHUE €r0
3HAYCHMS], IPUMEHEHHUE ONPEICIUTENS JJI PEIICHUs] CUCTEMbI JTMHEHHBIX ypaBHeHUH. Perenue
MPUKIIAJHBIX 3a/1a4 C IOMOILBIO CUCTEMBI JIMHEWHBIX ypaBHEHMI. McciienoBanne nocTpoeHHOM
MOJIEJIM C TOMOLIBIO0 MATPHULL U ONPEAETUTEINEH.

[locTpoeHne MmaTeMaTUYECKUX MOJENEH peaJbHOM CUTyallMM C IOMOUIbIO YpPaBHEHHU U
HepaBeHCTB. [IpuMeHeHHne ypaBHEHUM M HEPABEHCTB K PEIICHUI0 MaTEMaTUYECKHX 3ajad U
3a]a4 U3 pa3IUYHbIX 00JacTel HAyKU U pealIbHOM JKU3HH.

DyHKIUHN U ITpaPUKH

OyHKIMs, cnocoOsl 3ananus GyHkuuu. B3anmuo obpatHbie ¢pyHkiuu. Kommnosunus QyHKINN.
['padux GyHkimu. DnemMeHTapHbIe IpeoOpa3oBaHus rpaduKoB GyHKINH.

Ob6nacte ompeneneHus U MHOXecTBO 3HaueHud ¢(ynkuuu. Hymu ¢yskuuu. [IpomexyTtku
3HAKOMOCTOSIHCTBA. YUETHbIe M Heu€THbie GyHKuMH. [lepuomnueckue ¢ynkuuu. [TpomexyTku
MOHOTOHHOCTH (pyHKUMU. MakcuMyMbl U MUHUMYMBI (yHKIIMU. Hanbomnbiiee U HauMeHblIee
3HaueHUs (YHKIIUH HA TPOMEKYTKE.

JluneitHas, KBaApaTU4Has M JPOOHO-TMHEHHAass (QYHKIMHU. DIEMEHTapHOE HCCIeAOBaHUE U
MOCTPOCHHE UX TPAPHKOB.

Crenennast pyHKIHS C HATYpalbHBIM U LeNbIM MoKka3aTeneM. EE€ cBoiicTBa u rpadux. ColicTBa
U rpaduK KOpHs N-0i CTENEeHH KaK QYHKIIMH 0OpaTHOW CTENEHH ¢ HAaTypaJlbHbIM ITOKa3aTeleM.
[TokazarenbHast u norapudmuveckas (GyHKIMH, UX CBoiictBa u rpaduku. Mcnomp3oBaHue
rpaukoB QYHKIMH JUIsl pellIeHUs] ypaBHEHUH.

TpuronomeTpuyeckass OKpy>KHOCTb, OMpPEEICHUEe TPUTOHOMETPHUYECKHX (DYHKIUN YUCIOBOTO
apryMeHra.

OyHKIMOHATBHBIE 3aBUCUMOCTH B pealbHBIX Mpoleccax U SBICHUSAX. ['paduku peasbHBIX
3aBUCHMOCTEHN.

Hauyana maTemMaTnueckoro aHajamsa

ITocnenoBarenbHOCTH, CIOCOOBI 3aJaHus MoOcCJemoBaTeabHOCTEH. MeToa MaTeMaTHYeCKOn
WHIYKIUA. MOHOTOHHBIE M OrpaHUYEHHBIE MOCIEI0BATENbHOCTH. VCTOpUS BO3HMKHOBEHUS
MaTeMaTHUYeCKOI0 aHalln3a KaK aHajln3a OECKOHEUHO MaJIbIX.

Apudmerndeckass U reoMeTpudeckas mporpeccuu. beckoHeyHO yObIBaromash reoMeTpuyecKas
nporpeccusi. Cymma OECKOHEYHO YOBIBAIOIIEH TeoOMETpUUecKoW mporpeccuu. JIMHEWHBIA U
AKCIIOHEHUIHANBHBIN pocT. Yucno e. dopmyna CloXHBIX TpoueHTOoB. Vcnonb3oBanue
MPOTPECCUU JIJISl PELICHHs] pealIbHbBIX 3a/1a4 MPUKIIAJHOIO XapakTepa.

HemnpepbiBHBIE (YHKIIMM U HX CBOWCTBA. TOUYKH pa3pbiBa. ACHMIITOTHI Tpa@uKOB (YHKITHIL.
CaoiicTBa (hyHKIIMH HENPEPBIBHBIX HA OTpe3Ke. MeToa MHTEPBAIOB ISl pELIeHHs] HEPABEHCTB.
[TprMeHeHre CBOMCTB HETIPEPBIBHBIX (DYHKIIHH [Tl pEIICHUs 3a/1a4.

[lepBass u BTOpas mpom3BoAHBbIE (yHKIHH. OmnpeaeneHne, TeOMETPUUECKHH U (HU3UIECKUI
CMBICTT POU3BOAHON. Y paBHEHHUE KacaTelbHOH K rpaduKy QyHKIIHH.

[IpowsBoaubie amemeHTapHbIX (yHKIUiA. [Ipow3BogHAs CyMMBI, MPOW3BENCHHS, YAaCTHOTO M
KOMMO3UINH (PYHKIIUH.

MHo:xecTBa M JIOTHKA



MHoecTBO, OmIepaluy HaJl MHOXKECTBaMM M HX cBoicTBa. Jluarpammel Oiinepa—Benna.
[IpuMeHEHnE TEOPETUKO-MHOKECTBEHHOIO ammnapara Juid ONMCaHUs pPealbHBIX IIPOLECCOB U
SIBJICHUM, TIPU PEIICHUH 3a]a4 U3 APYTHX y4eOHBIX MPEIMETOB.

Onpenenenue, Teopema, CBONWCTBO MaTeMaTHYECKOro OOBEKTa, CIEICTBHE, J10KA3aTeNIbCTBO,
PaBHOCUJIBHBIE YPABHEHUS.

11 KUIIACC

Yuciia ¥ BbIYHMCICHHSA

Harypanbnble u 1ensle yucina. [IppumMeHenne npu3HakoB AETMMOCTH LEJbIX YUCell, HAauOOIbIINI
obmmii nenmurens (nanee — HOJl) u mHanmenbiee oobmee kparnoe (naiee — HOK), ocraTtkoB 1o
MOJZYJIIO, aIropuT™Ma EBKIMAA Ul pelIeHus 3aa4 B LEbIX YUCIIAX.

KommekcHble uncna. Anredpandeckas U TPUrOHOMETpHUYecKast (pOpPMBI 3aMCH KOMILIEKCHOTO
yuciaa. ApupMeTuyeckre onepalnuy ¢ KOMIUIEKCHBIMU uuciiaMu. M300pakeHre KOMITJIEKCHBIX
qucesl Ha KOOpAuHaTHOM iockoctu. Popmyna Myaspa. KopHu N-01 cTeneHu U3 KOMIUIEKCHOTO
yucia. [lpuMeHeHne KOMIIJIEKCHBIX YHCel 1S pelleHns GU3NYEeCKUX U T€OMETPUUECKUX 3ajiay.
YpaBHeHHUs M HEpaABEHCTBA

Cucrema M COBOKYIHOCTb YPaBHEHHMHM M HEPAaBEHCTB. PaBHOCUIIBHBIE CUCTEMBI U CHUCTEMBI-
ciencTBus. PaBHOCUIIbHBIE HEPABEHCTBA.

OT100op KOpHEHl TPUrOHOMETPUYECKMX YPAaBHEHHUH C IOMOIIBIO TPUTOHOMETPUUYECKOH
OKPY’KHOCTH. PenieHne TpuroHoMeTpu4eCKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELLIEHUs NT0Ka3aTeNbHbIX U JIOrapu(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELLIEHUSI UPPAL[MOHATILHBIX HEPABEHCTB.

OcHOBHBIE METOABI PEUICHMS] CUCTEM U COBOKYIHOCTEH palUOHAIBHBIX, MPPALUOHAIBHBIX,
MOKa3aTeIbHBIX U JIOTapU(MUIECKUX YPABHEHHH.

VYpaBHEHMUsI, HEPABEHCTBA U CUCTEMBI C IIApaMETPAMHU.

IIpuMeHeHne ypaBHEHHM, CUCTEM M HEPABEHCTB K PELICHUIO MAaTEMaTUYECKUX 3a1a4 U 3a/1a4 U3
pasInYHbIX 001aCTe HAyKU U peasIbHOM XKU3HHU, HHTEPIpeTalys HOIYyYeHHBIX pe3yIbTaToB.
DyHKIUHN U TpadUKH

I'papux xommosunmu QyHkuil. ['eomerpuueckue oOpa3bl ypaBHEHHMH UM HEPaBEHCTB Ha
KOOPAWHATHOW IIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U IpaUKH.

['padmyeckue MeToabl pelieHHs YpaBHEHUH U HepaBeHCTB. ['paduueckne METOIbl pelieHus
3a/1a4 ¢ mapaMeTpamH.

Ucnonp3zoBanue rpadukoB GyHKIMA AJIS UCCIIEOBAHUS MPOIECCOB U 3aBUCUMOCTEH, KOTOPHIE
BO3HUKAIOT MPH PELICHUHU 3ajay U3 IPYTUX YUEOHBIX IPEIMETOB U PeaIbHOM KU3HU.

Hayana maTremMaTHuecKkoro aHajamsa

[IpuMeHeHHe NPOU3ZBOAHOM K HCCIIEAOBAaHUIO (DYHKIMI Ha MOHOTOHHOCTH U 3KCTPEMYMBI.
Haxoxnenne HanOobIIero 1 HAMMEHBIIIETO 3HAUYEHUN HEMTPEPHIBHON (DYHKITMM Ha OTPE3KE.
[TpuMmeHeHrne POU3BOJHON JUIsl HAXOXKICHMSI HAWIYYIIEro PEIICHUs B MPUKIAJHBIX 3aJaydax,
JUISL OIIPEJIENIEHNS CKOPOCTH M YCKOPEHUs Ipolecca, 3aJaHHOr0 (popMysIon Wi rpapuKoM.
[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO IepBooOpasHbIX. I[lepBooOpasHble 3IIEMEHTAPHBIX
byukuuii. [IpaBuna HaxoXA€HUS IEPBOOOPA3HBIX.

WuTerpan. I'eomeTpudeckuil CMbICI MHTErpaia. BpluncieHue omnpenenéHHOr0 MHTErpaja Io
dbopmyne Herotona-Jleitoaua.

[IpumeHeHne wuHTErpana Uil HAaxXOXJAEHUS IUIOMIAZed IIockux ¢uryp U 00BEMOB
F€OMETPUUYECKHX TEJ.

[Tpumepsr pemennii auddepeHInaNbHBIX  ypaBHEHHH. Marematudeckoe MOJIEIMpPOBaHUE
peasibHBIX MPOLECCOB ¢ MOMONIbIO AU PepeHInaNbHBIX YPaBHEHUH.



IIJTAHUPYEMBIE PE3YJIbBTATBI OCBOEHMA VYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM VYPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaaaHCcKOro BOCIUTAHMS:

c(OpPMHUPOBAHHOCTh TPAXKIAAHCKONW MO3UIIMU OO0Y4aIOUIerocsi Kak akTUBHOI'O M OTBETCTBEHHOTO
YjieHa  POCCHUHCKOrO  O0miecTBa,  MPEACTaBIeHWE O  MaTeMaTHYeCKUX  OCHOBax
(GYHKIIMOHUPOBAHUST PA3IMYHBIX CTPYKTYp, SBICHHUI, Mpolenyp TIpakJaHCKOro oOmiecTBa
(BBIOOpBI, OMPOCHI U JAPYroe), yMEHHWE B3aUMOJICHWCTBOBATH C COIMAILHBIMH WHCTUTYTAMHU B
COOTBETCTBUH C UX (PYHKIMSIMH U Ha3HAYCHHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(OpPMUPOBAHHOCTh POCCUNUCKON TpakJAaHCKOM HWACHTUYHOCTH, YBOKEHHUS K MPOLUIOMY H
HACTOAILIEMY POCCUMCKOM MaTeéMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHKEHHUSIM POCCUMCKUX
MaTEeMaTHUKOB M POCCHUHCKON MaTeMaTH4eCKOW IIKOJIbI, MCIOJB30BAHUE J3THUX JIOCTHXKEHUH B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAaHHE JYXOBHBIX IIEHHOCTEH POCCHICKOro Hapoja, CPOPMUPOBAHHOCTb HPABCTBEHHOI'O
CO3HAHMS, ATHUYECKOTO IMOBEJCHHS, CBA3AHHOTO C MPAKTHUYECKUM MPUMEHEHUEM OCTHKEHUN
HAyKd U JCSITEIBHOCTBIO YYE€HOTO, OCO3HAHHME JIMYHOTO BKJIAJa B TMOCTPOCHUE YCTONYHBOTO
Oysymero;

4) 3cTeTUYECKOr0 BOCTIMTAHMS:

ACTETHYECKOE OTHOIICHHE K MHpPY, BKJIIOYAs ICTETUKY MaTeMaTHYECKHUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a7a4, PEIICHHUH, PacCyKIEHUW, BOCHPUUMYHBOCTH K MATEMAaTHYECKHUM acCIeKTam
pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3uvecKkoro BOCIMTAHUSA:

c(OpMUPOBAHHOCTh YMEHHS MPUMEHITh MaTeMaTHMYeCKHWe 3HAHUS B MHTEpecax 3J0pOBOTO U
Oe3omacHOro oOpas3a JKM3HM, OTBETCTBEHHOE OTHOLIEHME K CBOEMY 3J0pOBBIO (340pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, pEryNsapHas (U3HUecKas aKTUBHOCTB),
(bu3HYecKOe COBEPIIICHCTBOBAHUE MTPH 3aHITHIX CIIOPTHBHO-030POBUTEIHHON JIEATETLHOCTHIO;
6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYIy, OCO3HaHUE IIEHHOCTH TPYIOJIIOOHS, WHTEpPEC K pazlIuyHbIM cdepam
npoecCHOHANBHOM AESITeTbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSMH, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mnpodeccut W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHBl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4ecKoMy OOpa3oBaHHUIO U
caM00Opa30BaHMIO Ha MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYacCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HallpaBI€HHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(OpPMUPOBAHHOCTh ~ JKOJIOTMUYECKON  KYIbTYpbl, TOHHUMAaHHE  BIUSHUS  COIMAJBHO-
HSKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHUE TPHUPOJHOM M COIMAIBHOM Cpejbl, OCO3HAHUE
I00AaNbHOTO — XapakTepa  JKOJOTHMYECKHX  MpoOjeM, OpHeHTalus Ha  [pPUMEHEHHE
MaTeMaTUYeCKUX 3HAHUU JJIs pelieHus 3a7ad B 00JIaCTU OKPYXKAIOUIEH Cpefbl, TNIAaHUPOBAHUE
MOCTYIKOB M OLIEHKU UX BO3MOXXHBIX MOCIEACTBUN JIsl OKPYXKAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HAayKd ¥ OOIIECTBEHHOW MPAKTUKH, IMOHUMAaHWE MaTeMaTHYeCKONM HaykKhn Kak cQepbl
YeJIOBEUECKOU JIEATEbHOCTH, TANOB €€ Pa3BUTHUSI M 3HAYMMOCTH Ui pPa3BUTHUS LIMBWIM3ALUH,
OBJIQJICHHE SI3BIKOM MAaTEMAaTHKUA MU MaTEeMaTHIECKON KYJIbTYpOH KaK CPEACTBOM MO3HAHUS MHUDA,
TOTOBHOCTb OCYHIECTBJISITh IPOEKTHYIO U MCCIIEIOBATEIbCKYIO AEATEIbHOCTh UHIUBUAYAIBHO U

B TpyIIIIE.



METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBble Jloruveckue aAecTBUA:

BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKU MaTEMAaTHYECKUX OOBEKTOB, MOHATHUH,
OTHOIICHUN MEXIy TOHITHIMH, (OPMYIUPOBATH OINPEACICHUS TMOHATHH, YyCTaHABIMBATH
CYILIECTBEHHBIA MPU3HAK KJIacCU(PHUKAIIMN, OCHOBAHUS JUIsl 0000IIEHUSI U CPAaBHEHUS, KPUTEPUU
MIPOBOJIMMOIO aHAJIN34;

BOCIIPUHUMATh, (GOpPMYIUPOBaTH W MNPEoOpa3OBbIBATh CYXKACHUS: YTBEPAUTEIbHBIE U
OTpUIATENIbHBIC, AMHIUYHBIC, YACTHBIC U OOIITUE, YCIIOBHBIC,

BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMOCBS3U U IPOTHUBOpEUHsl B (haKkTax, IaHHBIX,
HAOJIOZCHUSAX U YTBEPXKICHUSX, IMpeJylaratb KPUTEPUHU ISl BBIIBICHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUUI;

JenaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX M HMHIYKTHBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEJILHO JOKAa3aTeIbCTBA MATEeMAaTHYECKUX YTBEPXKICHUU (MPSAMBIE U OT
MPOTUBHOTO), BBICTpAUBaTh AapryMEHTAIlMIO0, NPUBOJUTH MPUMEPHl UM  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHHS M BHIBOJIBI;

BbIOUpaTh crmoco0 pelieHuss yueOHOW 3aladyu (CpaBHHBATh HECKOJIBKO BapHAHTOB pEILICHUS,
BBIOMpPATh HanbOJIee MOIXOAIIUN C YYETOM CaMOCTOATENIBLHO BBIICICHHBIX KPUTEPHUEB).
Ba3oBble ucciaenoBarebCKue AeiCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KAaK HCCIICOBATCILCKANA WHCTPYMEHT TIO3HAHUSA, (HOPMYIHPOBATH
BONPOCH], (UKCHPYIOIIHE MPOTUBOpEUYHe, MpolieMy, ycTaHAaBIMBaTh HCKOMOE W JaHHOE,
(bopMHUpPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO, MHEHHUE,

MIPOBOJIUTH CAMOCTOSITENIBHO CIJITAHUPOBAHHBIA SKCHEPUMEHT, UCCIEAOBAHUE 10 YCTAHOBJICHHUIO
OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SIBJICHHS, MPOIECCa, BBISIBICHUIO 3aBUCHMOCTEH
MEXy 00bEKTaMH, SIBICHUSMH, POIIECCAMU;

CaMOCTOSITENIbHO (HOpMyJIUpOBaTh OOOOIICHUS W BBIBOJABI IO Pe3yJbTaTaM MPOBEIEHHOTO
HaAOIIO/IEHUs], UCCIIEeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJNYYEHHBIX PE3ylbTaTOB, BHIBOJOB U
000011IeHHI];

MPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE IMPOIIECCA, a TAKIKE BBIABUTATh MPEANOJIOKEHUS O €ro
Pa3BUTHHU B HOBBIX YCIIOBHSIX.

Pabora ¢ nnopmanmeii:

BBISIBIIATH JeUIUTHI WH(OpPMAIMU, aHHBIX, HEOOXOJMMBIX [IJI1 OTBETa HAa BOIMPOC W IS
pELIeHMs 3a1a4H;

BHIOMpAaTh ~ WH(MOpPMAIMIO W3  HCTOYHUKOB  PA3IMYHBIX  THUIOB,  aHAJU3UPOBATh,
CUCTEeMAaTU3UpPOBaTh W HHTEPHPETUPOBATH HH(POPMAIMIO PA3IMYHBIX BHIOB U  (QopMm
MIPE/ICTABJICHHS;

CTPYKTYpUpPOBaTh HH(POPMAIUIO, MPEACTaBIATh €€ B Pa3IUYHbIX (opMmax, UIUTFOCTPUPOBATH
rpaduyecku;

OIICHUBATh HAJEKHOCTh MH(POPMAIINH 110 CAMOCTOATEIHHO C(HOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMmyHnKaTHBHBIE yHUBEpPCAJIbHbIE Y4eOHbIe /1eliCTBUSA

Oo01enue:

BOCTIPUHUMATH U (POPMYITHPOBATH CYKICHHS B COOTBETCTBHH C YCIOBHUSIMH U IIEJIIMU OOIICHUS,
SICHO, TOYHO, FpaMOTHO BI)Ipa)KaTB CBOKO TO'—IKy 3peHI/I$I B yCTHBIX U IIMCBMCHHBIX TEKCTax,
JIaBaTh MOSICHEHUS 110 XOJly pEUICHUs 3a/1a4i, KOMMEHTUPOBATh MOJIYYEHHBIA PE3yibTarT;

B XoA€¢ OOCYXIEHHs 3aaBaThb BOMPOCHI MO CYIIECTBY OOCYXIAeMOH TEeMBbI, MPOOJIEMBI,
pemraeMoi 3aJaud, BbICKA3bIBAaTh WJIEH, HAICJICHHbIE HA MOMCK PEIICHHs, COMOCTAaBJISATh CBOU



CYXJIEHUS C CYXACHUSAMHU APYrHMX YYaCTHHKOB JUANora, oOHapy>KMBaTh Pa3IU4HUe U CXOICTBO
HO3UIHI, B KOPPEKTHOU opMe GOpMyIHPOBATh Pa3HOTIACHS, CBOU BO3PAKCHNUS;

OpPEACTaBIATh PE3yJAbTaThl PEIICHUS 3a/Ja4yd, OKCIEPUMEHTa, KCCICIOBaHUsA, IIPOEKTaA,
CaMOCTOATENIFHO BBIOMPATh (opMar BBICTYIUICHHS C y4ETOM 33/4a4 NPE3CHTAMH |
0COOEHHOCTEHN ayAUTOPHH.

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

COCTaBJIATh IUIAH, aJTOPUTM pEIIEHUs 3aJadyd, BBIOMPATh CIOCOO pemeHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh U KOPPEKTHPOBATh
BapUaHTHI pEICHUH ¢ y4€TOM HOBOM MH(POPMALIUH.

CaMOKOHTPOJIb, JMOLUOHAIbHBIH HHTEJVIEKT:

BJIAJICTh HABBIKAMU II03HABATEIbHOW pEe(IEKCHMH KaK OCO3HAHUS COBEPIIACMBIX JCHCTBUHN WU
MBICIIUTENIBHBIX ~ IPOLIECCOB, HUX  pe3yibTaToB, BIaJeTh CIIOCOOAMU  CaMOIPOBEPKH,
CaMOKOHTPOJIA IIpoLiecca U pe3ynbTaTa pelleHUs MaTeMaTUIECKON 3a1a4H;

IPEIBUIETh TPYOHOCTH, KOTOpPBIE MOTYT BO3HHUKHYTh IIpM PEIIEHUU 3aJadd, BHOCUTH
KOPPEKTHBBI B JIESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAMICHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LEIN U YCIOBUSIM, OOBSACHATH MPUUYUHBI JOCTUKEHUS WU
HEIOCTHXKEHUS  PE3yJIbTaTOB  JEATENbHOCTH, HAaXOQUTh  OWIMOKY, JaBaTb  OLIEHKY
IPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSAITEILHOCTD:

NOHMMATh W MCHOJb30BaTh IPEUMYILIECTBA KOMAHIHOM M HWHAMBUAYaJIbHON paboOThl IpHU
pelieHUH y4eOHBIX 3ajay, IPUHUMATh IeJIb COBMECTHOM JesATeIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM pPaOOThI, paclpeiessiTh BHABI padoOT, 10rOBapUBATHCA, OOCYKIATh
IpoIece U pe3yabTaT paboThl, 0000IaTh MHEHUS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TPYNIOBBIX Qopmax paboTbl (0OCyXaeHHs, OOMEH MHEHHWH, «MO3TOBBIE
HITYpPMbI» U HHBIE), BBIIOJHATH CBOIO 4YacTb pabOThl U KOOPAMHUPOBATb CBOM JIEHCTBUS C
JpYITMMHM 4IEHaMH KOMaHZbl, OLIEHHMBATh KAaueCTBO CBOEro BKJaJa B OOMIMI MPOIYKT MO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBUS.

IMPEJIMETHBIE PE3YJIBTATDBI

K koHnny o6ydenus B 10 kaacce o0yyaromuiicss MOTYYUT CIEAYIOIINE TPEIMETHbIE Pe3yJIbTaThl
0 OTAEIbHBIM TeMaM paboyeil mnporpaMmbl y4yeOHOro Kypca «AnreOpa M Havana
MaTEMaTHYECKOTO aHAIIU3a»!

Yuciia M BHIYMCIICHUS:

CBOOOJTHO ONIEPUPOBATH MOHATHAMMU: PALIMOHATIBHOE YUCII0, OECKOHEUHas! IepruoanyecKas 1poosb,
MPOLEHTHI, UPPALMOHAIBHOE YHCIIO0, MHOXECTBA PALIMOHAIBHBIX M JEMCTBUTEIbHBIX YHCEI,
MOJyJIb J€MCTBUTEIBLHOTO YUCIIA;

OPUMEHSTh IpOOM M HPOLEHTHl JJI PELIEeHUs MNPUKIAIHBIX 3a/ad U3 Pa3IMYHbIX OTpacie
3HAHUU U pEAIbHOM KU3HH;

NPUMEHSTh NpPUOMIKEHHBIE BBIYMCIEHUS, IMpaBWJIa OKPYIJIEHHS, NPUKUAKY M OLIEHKY
pe3yJipTaTa BBIYUCIICHUN;

CBOOOJHO OMEpPUPOBATH MOHITHEM: CTENEHB C IIEJBIM [T0Ka3aTeIeM, UCII0JIb30BaTh MOAXOISAIIYIO
dopmy 3anucu ASUCTBUTEIbHBIX YHMCEN Ul PEUICHUs NPAaKTUYECKUX 3a]ad U IMpe/ICTaBICHUS
JTAHHBIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYPaJIbHOM CTENEHH;

CBOOOJHO OTIEPUPOBAThH MOHATHUEM: CTETIEHb C PALIMOHAIBHBIM IT0KA3aTeleM;

CBOOOJTHO OINEpPHPOBATh MOHATHAMM: JIOTapU(PM YHUCIA, JECATUYHBIE M HATypajbHbIE
aorapudmsr;



CBOOOJHO ONEpPHPOBATh MOHATHSMM: CHHYC, KOCHHYC, TAHTEHC, KOTaHI€HC YHCIOBOIO
apryMeHTa;

OIIEpUPOBATh NOHATUAMU: APKCUHYC, APKKOCUHYC U apKTaHI'€HC YMCIOBOI'O apryMeHTa.
YpaBHeHNsI M HEPABEHCTBA:

CBOOOJTHO ONEpPUPOBATh IMOHATHAMHU: TOXKIAECTBO, YpaBHEHHE, HEPAaBEHCTBO, PABHOCHIIbHBIE
YPaBHEHHUs U ypaBHEHUA-CICICTBUS, PABHOCWIBHBIC HEPABEHCTBA,

OPUMEHSTH Pa3IMYHbIe METOBI PEUICHHUS PAlHOHAIBHBIX U APOOHO-PALIMOHATBHBIX YPAaBHEHHIA,
IIPUMEHATHh METOJl MUHTEPBAJIOB JUIsl PELICHUs] HEPaBEHCTB;

CBOOOJHO ONEPHUPOBATH MOHATHSAMU: MHOTOWIEH OT OJHOW MEPEMEHHOM, MHOTOWICH C IIEIBIMU
K03 pULMEeHTaMH, KOPHU MHOIOUYWIEHA, NPUMEHATh JAEJCHME MHOIOYIeHa Ha MHOIOWIEH C
0oCTaTKoM, TeopeMmy besy u reopemy Buera s pemienus 3anad;

CBOOOJIHO OIEPUPOBATh MOHATUSAMH: CHUCT€Ma JMHEHHBIX ypaBHEHUH, MaTpulla, ONpPEIeIuTeb
MaTpHULbI 2 X 2 ¥ €ro TEOMETPUUYECKUI CMBICI, UCII0JIB30BATh CBOMCTBA ONPEAETUTENs 2 X 2 s
BBIUMCJICHUSI €r0 3HAYCHHUs, INPUMEHATH ONPEICIIUTENH JUIsl PEUICHHs CHCTEMBl JIMHEHHBIX
YPaBHEHUH, MOJAEIUPOBATh PEAJIbHbIE CUTYallUH C TIOMOIIbIO CUCTEMBI JIMHEHHBIX YPaBHEHUH,
MCCJIE0BATh [TOCTPOCHHBIE MOJEIHN C ITOMOIIBI0 MAaTPULl U OIPEIEIUTENEH, HHTEPIIPETUPOBATh
IIOJIyYECHHBIA pe3yibTarT;

UCII0JIb30BaTh CBOMCTBA JEUCTBUI ¢ KOPHSAMH JUIsl TpeoOpa30oBaHus BbIPayKEHHUIA;

BBIINOJIHATH MpeoOpa30oBaHMs YMCIIOBBIX BBIPAKEHUH, COAEPKALIUX CTENEHU C palliOHAIbHBIM
II0Ka3aTeleM;

HCTIOJIB30BaTh CBOMCTBA JOTapu(pMOB IJIsl TpeoOpa30BaHus Jorapu(hMUIECKUX BBIPAKCHUH;
CBOOOJHO OIEpUPOBATh MOHATUSAMH: HppalMOHAJbHbIC, MOKa3aTeIbHbIE U JIorapupMUUECKue
YpaBHEHHUS, HAXOJUTh UX PEIICHHS C MOMOUIbI0 PAaBHOCWJIBHBIX MEPEXOA0B WM OCYILECTBIISSA
IIPOBEPKY KOPHEIL;

HIPUMEHSITh OCHOBHBIE TPUTOHOMETPHUUECKHE bopmyIb JUISI npeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAKECHUI;

CBOOOJHO ONEpPUPOBATH MOHATUEM: TPUTOHOMETPUUECKOE YpaBHEHUE, IPUMEHATh HEOOXOAUMbIE
(bopMyIIbl JUIsl pellieHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPaBHEHUH;

MOJIEJIMPOBaTh PEaJbHbIE CUTYallUU HA SI3bIKE alreOphl, COCTABIATH BBIPAKEHUS, ypaBHEHUS,
HEPABEHCTBA IO YCIOBUIO 33Ja4M, HCCIEOBATh ITOCTPOCHHBIE MOJEIN C HCIOJIb30BAHUEM
anmnapara ajreOpsl.

DOyHKUUM U rpadpuku:

CBOOOJHO ONEPUPOBATH MOHATUSAMU: (PYHKIIHS, CIIOCOOBI 334aHNUsI QYHKIIMH, B3aHMHO OOpaTHbIE
GyHkuuu, KoMmo3umMs — (QyHKIMHA, TpapuK  (QYHKUMH, BBIIOJHATH  JJIEMEHTApHbIE
npeoOpa3zoBanus rpaduKoB QyHKIINIH;

CBOOOJIHO OMeEpUpPOBaTh MOHATUAMHU: OOJNACTh OINpPEACIIEHUs] 1 MHOXKECTBO 3HaUeHUN (pyHKIMH,
HYJU (QYHKIMH, TPOMEKYTKH 3HAKOIOCTOSIHCTBA,

CBOOOJTHO ONEpPHUPOBATH MOHATHAMM: YETHBIE U HEUETHBIE (DYHKLIMHU, TEpHOANYECKHE (DYHKIIHUH,
POMEXYTKM MOHOTOHHOCTH (PYHKIIMM, MaKCUMyMbl U MHUHMMYMBbI (DYHKIIMH, HauOoJIblIee U
HalMEHblIIee 3HaueHue (PyHKIMH Ha IIPOMEXKYTKE;

CBOOOJHO ONEpUpPOBAaTh TOHATHUAMHU: CTENEHHas (QYHKUMA C HATypaJbHbIM M  IE€JIBIM
nokasareseM, rpaduk CTENeHHON (YHKLIMU C HAaTYpaJbHBIM U LEJIbIM IOKa3areneM, rpapux
KOpPHsI N-O CTeNeHN KaK (YHKIIMM 0OpaTHOW CTENEHH C HAaTypaJIbHbIM IOKa3aTeseM;
ONIEepUPOBATH MOHATUAMU: JIMHEWHas, KBaJIpaTU4YHasl U APOOHO-THHEHHast (QYHKIIMU, BBIIOIHSITD
AIIEMEHTapHOE HCCIIE0BaHNE U MIOCTPOEHUE UX TPaPUKOB;

CBOOOJTHO OIEpHPOBATh TMOHATHSAMM: I[OKa3aTeabHass W Jorapupmuueckas (QyHKIUH, HUX
CBOICTBa U rpadUKH, UCIOJIB30BATh UX IPa(UKH JIJIsl pElIeHHs YpaBHEHUH;

CBOOOJTHO  ONEpPHUPOBATH TMOHATHSMU: TPUTOHOMETPUYECKas OKPYKHOCTh, ONpeAeTeHHue
TPUTOHOMETPUYECKUX (YHKIIMI YUCIOBOTO apryMEHTa;



UCTOJIb30BaTh TpaduKu GYHKIMN U1 UCCIIEIOBAaHUS MPOLIECCOB U 3aBUCUMOCTEH MpU pelIeHUN
3a7ja4y U3 JIpyrux y4eOHbIX IMPEAMETOB M pPeaIbHOM JKU3HU, BbIpakaTh (OPMYIaMU 3aBUCUMOCTH
MEXy BEIIMYMHAMU;

Hauvana maTeMaTH4eCKOro aHAJIM3a:

CBOOOJTHO ONEpUPOBATh MOHATHAMHU: apu(MeTHUecCKass W TEeOMETpHUYEcKas mporpeccus,
0eCcKOHEeUHO yObIBarOLasi FeOMETPUYECKasi POrPeccHs, TUHEHHBIN U KCIIOHEHIMAIBHBIN POCT,
(dopMyIa CI0XKHBIX MPOLIEHTOB, UMETh NPEACTABICHNE O KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCHM Ul PELIEHUs PEabHBIX 3314 IPUKJIAHOIO XapaKTepa;

CBOOOJTHO  OMEpPHPOBATH  MOHATHUSAMH: MOCJIEI0BATEIBHOCTb, Cmoco0Bbl  3aJaHus
II0CJIEI0BATEIbHOCTEN, MOHOTOHHbIE U OIPaHUYECHHBIE [10CII€A0BATEIbHOCTH, [IOHUMATh OCHOBBI
3apOXKACHUSI MATEMaTUYECKOT0 aHAJIN3a KaK aHajan3a OECKOHEYHO MaJbIX;

CBOOOJHO ONEpPUPOBATh IOHATUSAMM: HENpPEpbIBHbIE (QYHKLUHU, TOYKHM pas3pblBa TIpaduka
¢yHKIMH, aCUMOTOTHI Tpaduka GyHKIHNH;

CBOOOJIHO ONEepUpOBaTh MOHATHEM: (YHKIUS, HENpPEpbIBHAs Ha OTpe3Ke, MPUMEHATh CBOMCTBA
HETPEPbIBHBIX (DYHKIHMIA JJIS1 peIIeHus 3a/1a4;

CBOOOJIHO ONEpUpPOBaTh MOHATUAMU: NEpBas U BTOpas MPOM3BOJHBIE (DYHKIMM, KacaTeabHas K
rpaduky QyHKINH;

BBIYUCIIATh NPOU3BOJHBIE CYMMBI, IPOM3BEAEHUS, YACTHOTO M KOMIIO3ULIMHU JABYX (DYHKIIMIA,
3HATh MPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKITHIA;

UCII0JIb30BaTh NT€OMETPUYECKUN U (PU3UUECKUI CMBICI TPOU3BOAHOM JUIsl peleHns 3aau.
MHoxkecTBa M JIOTHKA:

CcBOOOJIHO ONEPUPOBATH MOHATHSIMU: MHOXECTBO, OIEpalluy HaJl MHOXKECTBAMH;

UCTIOJIB30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar JUisi ONMCAaHHs pPEANbHBIX IPOIECCOB U
SBJICHUH, IIPU pEIICHUH 33]a4 U3 APYrHX y4eOHBIX NIPEIMETOB;

CBOOOJTHO OIEPUPOBAThH MOHATUSMU: ONpPEICICHNE, TEOPEMa, YpaBHEHHE-CICICTBIE, CBOHCTBO
MaTeMaTHYeCKOro 00beKTa, J0Ka3aTelbCTBO, PABHOCUIIbHBIC YPABHEHUS U HEPABEHCTBA.

K xonny o6yuyenus B 11 kiacce o0yyarouuiicss MOJy4uT CIAEAYIOLUIUE IPEIMETHBIE PE3YIbTaTh
0 OTAeNbHBIM TeMaM paloueil mporpamMmbl ydeOHOro Kypca «Anredbpa M Havaia
MaTEMaTHYECKOTO aHAIIN3a»:

Yuciia ¥ BbIYUCICHUSA:

CBOOOJTHO OTIEPHPOBATH MOHSATHAMH: HATYPaJbHOE H IIEJI0€ YUCIIO, MHOXKECTBA HATYpalIbHBIX U
LENIBIX YMCEN, UCIOB30BaTh NMpU3HaKku AeauMocTd neibix uucen, HOJl u HOK nHarypanbHbIx
qrceN U PeleHns 3a/1a4, IPUMEHATh alroput™M EBkima;

CBOOOJTHO OIEPUPOBATH MOHATHEM OCTAaTKa MO MOJAYJIIO, 3alMChIBaTh HATypalbHbIE YHCIa B
Pa3IMYHBIX TO3UIIMOHHBIX CHCTEMaX CUMCIICHUS;

CBOOOJIHO ONEPUPOBATh MOHATUSAMH: KOMIUIEKCHOE YHCIO M MHOXECTBO KOMIUIEKCHBIX YHCEIl,
NPECTaBIATh KOMIUIEKCHBIE YHCIa B anreOpanyeckol W TPUTOHOMETPUYECKOH (opme,
BBINOJIHATH apU(PMETHYECKHE ONIEPALIMU C HUMH U N300paXkaTh HA KOOPJMHATHON TIOCKOCTH.
YpaBHeHUsI U HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATh MOHATUSAMH: HppalMOHAJIbHbIE, MOKa3aTeIbHbIE U JIorapupMUUECKue
HEPaBEHCTBA, HAXOUTH UX PEIICHHSI C TIOMOIIBI0 PAaBHOCUIIBHBIX TIEPEXO0/I0B;

OCYILECTBIISATH OTOOP KOPHEH MpH pelIeHNH TPUTOHOMETPUUYECKOTO YPaBHEHHUS;

CBOOOJTHO  OMEpPHpPOBATh TOHATHEM TPHUTOHOMETPHYECKOE  HEpPaBEHCTBO, IPHUMEHATH
HE00X01uMble (OPMYIIBI JUTSI PEILICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;
CBOOOJTHO OTIEPHPOBATh TMOHATHUSMH: CHCTEMa W COBOKYITHOCTH YpaBHEHHWH W HEpPaBEHCTB,
PaBHOCHJIbHBIE CUCTEMBI 1 CUCTEMBI-CIIE/ICTBUS, HAXOIUTh PEIICHUSI CUCTEMbI U COBOKYITHOCTEH
palMOHATBHBIX, HWPPAIMOHAIBHBIX, IIOKA3aTENFHBIX M JIOTapU(PMUYECKHX ypaBHEHHH U
HEPaBEHCTB;

pemarb  paluoOHAaJbHBIE, HpPAlMOHAIBbHBIC, TIOKa3aTeNbHbIC, JorapupMuyeckue
TPUTOHOMETPHUUYECKHE YPAaBHEHHS U HEPABEHCTBA, CO/IEPIKaIlIe MOAYIIM U TapaMeTphl;



NPUMEHSTh rpaguueckue METOMAbI JJIsS PEIICHUs YpaBHEHUW W HEPABEHCTB, a TAKXKE 3a/ad C
napamMeTpamu;

MOJICTTMPOBATh PEATbHBIC CUTYAIlMH HA SI3bIKE aITeOpBI, COCTABIATH BBIPAKCHUS, YPABHCHHSI,
HEPaBEHCTBA M WX CHCTEMBI IO YCJIOBHUIO 3aJaud, KCCIECIOBATh IOCTPOCHHBIC MOJEIU C
MCIIOJIb30BaHUEM armapara anreOpbl, HHTEPIPETUPOBATh MOYUYECHHBIH Pe3ybTaT.

DOyHKIUM U rpapukm:

CTPOUTH TpadUKH KOMIIO3HIIMHA (PYHKIIHIA C TIOMOIIBIO JIEMEHTAPHOTO UCCIICIOBAHMS U CBOKCTB
KOMITO3UIIUH IBYX (PYHKIINH;

CTPOUTH T€OMETPUIECKIE 00pa3bl YpaBHEHHUI 1 HEPABCHCTB HA KOOPAMHATHOM TUIOCKOCTH;
CBOOOJTHO OTIEPHPOBATH MOHATHIMHU: TPAPQUKU TPUTOHOMETPUICCKUX (DYHKIIHIA;

MPUMEHSTh QYHKIIUU JJIs1 MOJISTTHPOBAHUS M UCCIICIOBAHUS PEATbHBIX MPOIIECCOB.

Hauyana MaTeMaTH4eCKOro aHAJIN3a:

UCIIOJIb30BaTh IPOU3BOIHYIO JJIsI UCCIICIOBAHUS (PYHKIIMH HA MOHOTOHHOCTH U 9KCTPEMYMBI,
HAXOJIUTh HaNOOJIbIIICe U HAMMEHbBIIIee 3HAUCHHS (DYHKIIMH HENPEPHIBHOW Ha OTPE3KE;
WCIIOJIb30BaTh MPOU3BOIHYIO JJIsi HAXOXJACHHUS HAWIYUYIIETO PEHICHHS B MPHUKIAJHBIX, B TOM
YHCJIC COIMATbHO-DKOHOMUYECKHX, 3aJayax, Ui OINPEHNCICHUST CKOPOCTH U YCKOPEHUS
mporecca, 3aIaHHOT0 POPMYJIION UITH TPaPUKOM;

CBOOOJTHO OIIEPUPOBATH MMOHATHSAMHU: IEPBOOOpa3Hasi, ONPEACIEHHBIA HMHTErpall, HAXOIHUTh
NepBOOOpA3HBIC 3JEMEHTAPHBIX (YHKIUH W BBIYHCIATH WHTErpasl mo ¢opmyne HpioToHa-
Jlelibuuma;

HAXOJWTh IJIOMAIH TIOCKUX (QUTYP U 00BEMBI TEJT ¢ TOMOIIBIO HHTETPAJIa;

UMETh TMPEJCTABICHHE O MATeMaTHYeCKOM MOJICIMPOBAHUU Ha MPUMEPE COCTABJICHUS
i depeHINATEHBIX YPaBHEHHI,

pemiaTh MPHUKIAJHBIC 3aJauyd, B TOM YHCIE COIUAIbHO-YKOHOMHUYECKOTO U (U3UUECKOTO
XapakTepa, CPeJCTBAMH MaTEMaTHYECKOTO aHAIH3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbBbIE
Ne HaunmeHoBaHMe pa3je/ioB U TeM Kontpoabnbie Ipaxriecke (uudpossbie)
n/n MPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI pecypebi
MHOK€eCTBO IEMCTBUTENBHBIX YUCEIL.
1 Mmuorounensl. PanmonanbHbie ypaBHEHUS U 24 1
HepaBeHcTBa. CHCTEMbI IMHEHHBIX YPaBHEHUM
2 Oynkiun u rpaduku. CrenenHas GyHKIUS C 12 1
LIEJIBIM [TOKa3aTeIeM
3 Apudmerndeckuii KOpeHb N-0il CTETICHHU. 15 1
HppaumnonanbHble ypaBHEHUS
4 [TokazarenpHas pynkmwms. [lokazarenpHbIe 10 1
ypaBHEHUs
5 Jlorapudmuueckas GyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUs
6 Tpuronomerpruyeckue BeIpa)keHUs U 29 1
YpaBHEHUS
7 [TocnenoBatenbHOCTH M POTPECCUN 10 1
8 HenpepriBable pynkiuu. [IponsBoanas 20 1
9 HOBTOPGHI/IG, 000011IeHHE, CHCTEMATH3aIIUS 5 2
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

Kosau4yecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
n/n NMPOrpaMmblI Bcero Kontposbneie  IpakTuieckue o0pa3oBaTejibHbIE
padoTshI padoTshI pecypee
1 I/ICCJ'IGI[OBaHI:Ie (YHKIHH C TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 MHTETpa 12 1
3 I'paduxu TPUTOHOMETPHUYECKUX (HYHKIIHH. 14 1
TpuronomeTpruyeckue HepaBeHCTBA
4 UppanmonansHble, MOKa3aTENbHbBIE U 24 1
norapuMUYeCKHe HEPABCHCTBA
5 KomriekcHbie yncna 10 1
6 HatypanbHble 1 1iesbie uncna 10 1
CucreMsl palioHaIbHBIX, UPPALUOHATBHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(PpMHUUECKUX 12 1
ypaBHEHUH
8 3aza4yu ¢ napaMeTpamu 16 1
9 HOBTOPGHI/IG, 000011IeHHE, CHUCTEMATH3AIIAS 16 2
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0
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