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MNOACHUTEJBHASA 3AIINCKA

VYyeOHblli Kypc «Anrebpa U Havalla MaTEMaTUYECKOTO aHaju3a» SBISETCS
OTHMM W3 HamOoJiee 3HAYUMBIX B IIporpamMMe CpeaHero o0mero oOpa3oBaHUA,
MOCKOJIbKY, C OJHOW CTOPOHBI, OH OOECHe4YMBaeT MHCTPYMEHTaJIbHYIO 0a3y s
M3Y4YCHUSI BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C JAPYrOd CTOPOHBI, (OpMHUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIIICHUE 00yJalouuXcsi Ha ypOBHE, HEOOXOIUMOM JIsI
OCBOCHMSI MH(POPMATHKH, OOIIECTBO3HAHMS, WCTOPUH, CIOBECHOCTH U APYIHX
nucuuiuinH. B pamkax maHHOro y4yeOHOro Kypca oOOydyaroliuecsi OBJIaJeBalOT
VHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOW HayKH, KoOTopas (popMyIupyer CBOH
JTOCTHKEHUS B MaTeMaTHIECKOU opMme.

VY4eOHblli Kypc anreOpbl M HayaJl MaTeMAaTHYECKOro aHalu3a 3akjajblBacT
OCHOBY Il YCHEIIHOTO OBJAJICHUS 3aKOHaMH (U3HKH, XUMUHU, OHOJIOTHH,
MMOHUMAaHHUs OCHOBHBIX TEHICHITUN pPa3BUTHSA SKOHOMHUKH M OOIIECTBEHHOW >KW3HH,
MO3BOJISIET OPHCHTHPOBATHCI B COBPEMEHHBIX ITU(MPOBBIX M KOMITBIOTEPHBIX
TEXHOJIOTUAX, YBEPEHHO HCIIOJIb30BaTh WX HJisl JajbHEWIIero oOpa3oBaHUsS U B
MOBCEAHEBHOM KU3HU. B TO ke BpeMs OBIajieHUE aOCTPAKTHBIMH U JIOTUYECKU
CTPOTUMHU KOHCTPYKITUSAMH aIreOpbl U MAaTEMaTHIECKOTO aHaJIN3a pa3BUBACT YMCHHC
HaXOJIUTh 3aKOHOMEPHOCTH, 00OCHOBBIBATh HCTHHHOCTD, JJOKA3bIBATh YTBEPIKICHUS C
MMOMOINBI0 MHIYKIIMA WM PacCyXXIaTh JIEAyKTUBHO, HCITOJIB30BaTh O0OOIICHUE H
KOHKpETH3aIlfio, a0CTparupoBaHUE U aHAIOTHIO, (QopMUpYeT KpeaTUBHOE U
KPUTHUYECKOE MBIIIJICHUE.

B xone m3ydenuss ydeOHOro Kypca «Anrebpa M Hadaga MaTeMaTUYECKOTO
aHanM3a» OOydYaroIIMecs TOJyYaloT HOBBIM ONBIT PEIICHUS NPHUKJIAJIHBIX 3ajad,
CaMOCTOSITEIIBHOTO TOCTPOCHUS MaTeMaTHYEeCKUX MOJIENIEH pealIbHbIX CHUTYaIlHUi,
WHTEPIPETAIMU TIOTYYCHHBIX PEIICHHUM, 3HAKOMSTCSI ¢ TPUMEPAMH MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH B  TMpUpOJie, HAyKe U HUCKYCCTBE, C  BBIJAIOIIUMHUCS
MaTeMaTHYECKHUMH OTKPBITUSIMHU U UX aBTOpPaMH.

Y4eOHbIli Kypc o00amaeT 3HAYMTCIIBHBIM BOCIHMTATEIBHBIM ITOTEHITHATIOM,
KOTOPBI  peanmu3yeTcs Kak uepe3 yueOHbI Marepual, CIOCOOCTBYIOIIHIA
(GbOpMHPOBAHMIO HAYYHOTO MHUPOBO33PEHUS, TaK W dYepe3 crhenuduky ydeOHOuH
NEATETBLHOCTH,  TpeOyromel  MPOJODKUTEIILHOW  KOHIICHTPAIlMM  BHHUMAaHMS,
CaMOCTOSTEIIbHOCTH, aKKYPaTHOCTH U OTBETCTBEHHOCTH 32 MOJTYUCHHBIA PE3yibTar.

B ocHoBe Meronuku oOydeHwus anreOpe W HadalaM MaTEMaTHYECKOTO aHAlln3a
JISKUT NEATSIIbHOCTHBIA MPUHITUTT OOyUICHHUS.

B ctpykType yuebHOTO Kypca «Anrebpa U Hadajga MaTeMaTHIECKOTO aHAIA3ay
BBIICTICHBl  CIEAYIONIHME  COACpXKaTelbHO-METOANYecKne ImHuu: «Yucna wu
BbIUMCIICHUS», «DyHKIMM U Tpadukm», «YpaBHEHUS W HepaBeHCTBa», «Hauana
MaTeMaTU4eCcKoro  aHaimm3a», «MHOXecTBa W  JIOTMKa». Bce  OCHOBHBIC
COJIePKATEIIPHO-METOIMUECKIE JIMHUM W3YYalOTCSd Ha TPOTSHKEHUH JABYX JIET
oOy4eHHsI Ha YPOBHE CPEIHEro OOIIero 0O0pa3oBaHUs, €CTECTBEHHO IOTIONHSS IPYT



Jpyra ¥ MOCTEINEHHO HACBIIAsICh HOBBIMU TEMaMu W pa3fenamu. J[aHHbIA ydyeOHbIi
Kypc SBISI€TCSI WHTETPATHUBHBIM, IOCKOJIBKY OOBEAMHSIET B ce0e coaepKaHHe
HECKOJIBKUX MAaTE€MaTU4YeCKUX IUCIUIUIMH, TaKuX Kak aiuredpa, TPUTOHOMETpUS,
MaTEeMaTUYECKUI aHaIN3, TEOPUST MHOXKECTB, MaTeMaTU4ecKas Joruka u apyrue. [lo
Mepe TOro Kak oOydyaromuecs OBIaJeBalOT BCE Oosiee HIMPOKUM MaTEeMaTHUECKUM
anmapaTtoM, y HHUX TOCIEI0BaTEIbHO (OPMHUPYETCS U COBEPILCHCTBYETCS yMEHHE
CTPOUTHh MATEMAaTUYECKYI0 MOJENIb pPEAJbHONM CHUTyallud, OPUMEHATh 3HAHWUS,
MOJIYyYCHHbIE TIPU HU3YYEHUU YYEOHOro Kypca, UIsl PEHIeHUS CaMOCTOSITEIBHO
chOopMyTUPOBAHHOW MAaTeMaTHYECKOW 3a/Jaud, a 3aTeM MHTEPIPETUPOBATH CBOM
OTBET.

ConepxxarenpHO-MeTOAUYECKas JHHUS «Yucila W BBIYMCICHHS 3aBEPIIACT
(opMUpOBaHHE HABBIKOB HCIIOJIb30BAHUS JEHCTBUTENBHBIX YMCEN, KOTOPOE ObLIO
HA4YaTo Ha ypOBHE OCHOBHOIO o0iiero odpasoBanusa. Ha ypoBHe cpenHero ooiero
oOpa3oBaHMs 0c000€ BHUMAHHUE YAEIAeTCs (POPMUPOBAHUIO HABBIKOB PallMOHAIBHBIX
BBIYMCIICHHU, BKIIOYAIOIIKUX B Ce0sl UCIIOJIb30BaHUE PA3IMYHbBIX (POPM 3aIlKUCH YUCTIA,
YMEHHUE JIeNlaTh NPUKUAKY, BBIIOJHITh NPUONMKEHHBIE BBIYMCICHUS, OLIEHUBATH
YHCJIOBBIE BBIPAKEHUS, pabdOTaTh C MAaTEMAaTUYECKUMH KOHCTAHTAMHU. 3HAKOMBIE
oOyyarolmuMcsi ~ MHOXKECTBAa  HATypaJibHBIX,  LEJbIX,  palUOHAJbHBIX U
JNEHUCTBUTEIBHBIX YUCEN JIONOJHAIOTCS MHOKECTBOM KOMIUIEKCHBIX yucen. B kaxaom
U3 3TUX MHOKECTB PacCMaTPHUBAIOTCA CBOMCTBEHHbBIE €My CIELIM(PUUECKUE 33Ja4l U
ofepaluu: JIeJIEHUE HalIeN0, OIEPUPOBAHUE OCTATKAMU HA MHOKECTBE LEJIbIX YHCE,
0coOble CBOMCTBAa palMOHAJIbHBIX W HMPPALMOHANBHBIX YHCEN, apudmeTuyeckue
ONepalny, a TakK€ H3BJICUECHHWE KOPHSA HATypajJbHOM CTENEHHM HAa MHOYKECTBE
KOMILUIEKCHBIX ~4ucel. brarogaps MOCHeI0BAaTENbHOMY PacCIIMPEHUI0 KpyTa
HCIIOJIB3YEMbIX YHMCEJI M 3HAKOMCTBY C BO3MOXKHOCTSIMU HX HIPUMEHEHUS Ui
pelIeHUs] pa3IUYHbIX 3a7a4 (popMHUpyeTCsl NPECTaBICHUE O €IUHCTBE MaTEeMaTUKU
KaKk HayKl M €€ poiau B IIOCTPOCHHH MOJENEN pPEATbHOIO0 MHpa, MIUPOKO
UCTIOJIb3YIOTCSl 0000IIIEHNE U KOHKPETHU3AIH .

JIuaus «YpaBHEHUST M HEPABEHCTBA» pEANIM3yeTCs] HAa MPOTSIKEHUU BCETO
00y4eHHUs Ha YPOBHE CpeAHEro o0I1ero oopa3oBaHusl, MOCKOJIbKY B KaXKJIOM pa3zeie
IIporpamMmMbl TIpeTyCMOTPEHO PEIIEHHE COOTBETCTBYIOIIMX 3axad. B pesynbrare
oOydaroluecsi OBJIAJEBAIOT PA3IUYHBIMU METOJAMHU pEILICHUs palMOHAJIbHBIX,
UPpPALMOHANBHBIX, IMOKA3aTENbHBIX, JIOTAPUPMUUYECKUX M TPUTOHOMETPUYECKHUX
ypaBHEHUH, HEPAaBEHCTB M CHCTEM, a TaKXKe 3a/ay, COJEp)KallluX MapaMmeTphl.
[lony4yeHHble yYMEHHSI IIMPOKO HCHOJIB3YIOTCS MPU HUCCIENOBAHUM (DYHKIUN C
ITOMOILBIO TPOU3BOAHON, IPH PEIICHUN MPUKIAJAHBIX 3a/1a4 U 33]1a4 Ha HaXO0XKJACHUE
HauOOJBIINX W HAUMEHbIIUX 3HadeHWi (yHKIUHU. J[aHHas coaeprKaTelbHas JIMHUS
BKJIIOYAET B ce0s Takke POPMUPOBAHUE YMEHUH BBITIOJIHATH PACYETHI MO (popMyIiam,
npeo0pa3oBaHusl  palMOHANbHBIX, HWPPAUMOHANBHBIX W  TPUTOHOMETPUYECKHUX
BBIPAXKEHUH, a TaKXKe BBHIPAKEHUH, COEpKAIUX CTEeNeHH U jorapudmel. bnarogaps
M3YYCHHUIO anreOpandeckoro Marepuaia MpPOUCXOAMT JallbHEWIee pa3BUTHE



QITOPUTMUYECKOTO U a0CTPAaKTHOTO MBIIUICHUs OO0y4arommxcs, (GopMUpPYIOTCs
HABBIKM JIAYKTHUBHBIX PACCYXKICHHM, paboThl C CHUMBOJBHBIMH (popmamu,
IPEICTaBICHUS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BUJIE PABEHCTB U HEPABEHCTB.
Anrebpa npeanaraer 3(pQeKTUBHbIE MHCTPYMEHTHI JJIsl PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HarJAJHO IEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
A3bIKA HAYKH.

CopepxarenpHo-MeTonu4eckass JuHUS «DyHKuMH #  TpaduKku»  TECHO
HeperieTaeTcs ¢ APYTMMHU JIMHUSAMU Y4eOHOTrO Kypca, IOCKOJIbKY B KaKOM-TO
CMBbICIIE 3aa€T MOCJIEN0BAaTEIbHOCTh U3yUYEHUsl Marepuana. M3ydyeHue cTeneHHOM,
MOKa3aTeIbHOM, JOrapu(MUIECKON U TPUTOHOMETPUUIECKUX (YHKIIHM, HX CBONCTB U
rpauKoOB, HWCIOJb30BaHUE (PYHKUMN ISl PEIICHHs 3aJad U3 JAPYTUX Y4eOHBIX
IPEIMETOB U PEaIbHOM )KU3HU TECHO CBS3aHO KaK C MATEMAaTHYECKUM aHAIU30M, TaK
U C pellleHueM ypaBHEHUI U HepaBeHCTB. [Ipu 3ToM Gosblioe BHUMaHUE yAENnseTcs
(opMUPOBAaHNIO YMEHHUS BbIpakaTb (GOpMyJIaMU 3aBUCUMOCTU MEX]Y Pa3IMYHBIMU
BEJIMYMHAMU, HCCIIEIOBATh MOJy4YEeHHbIE ()YHKLIHUU, CTPOUTh UX rpaduku. Marepuai
AOTOM COAEPKATEIbHOM JIMHAM HAalEJIEeH Ha pa3BUTUE YMEHUM M HABBIKOB,
MO3BOJISIOIIMX BBIPAXATh 3aBUCUMOCTU MEXAYy BEJIMUMHAMHU B Pa3iNyuHON (opme:
aHaJIMTHYECKOM, rpaduyeckoi U ciioBecHOM. Ero mzydenue crnocoOCTBYeT pa3BUTHIO
AITOPUTMHYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K OOOOLIEHUI0O M KOHKPETU3ALHH,
UCIIOJIb30BAHUIO AHAJIOTHM.

ConepxarenpHass juHMS «Hayama MareMaTHyeckoro aHaiau3a» I03BOJISET
CYLLIECTBEHHO PACIIMPUTh KPyr KaK MaTE€MaTH4YeCKHX, TaK W NPHUKIAIHBIX 3a]ad,
JIOCTYMHBIX OOYYaroUIMMCs, TaK KaK Yy HHUX TMOSBISETCS BO3MOXKHOCTb CTPOMTH
rpa@uKyd  CHOXKHBIX (YHKIMI, ONpenensaTb WX HauOOJbIIME K HAUMEHbIINE
3HAYEHHUS, BBIUMCIATH IUIOMAaau (uryp v oOBEMBI Tel, HAXOAUTh CKOPOCTU U
YCKOpeHMsI TmpoueccoB. JlaHHas coaepkaTenbHash JIMHUS OTKPBIBAET HOBBIC
BO3MOXHOCTH IIOCTPOEHUS MAaTEMaTHYECKHX MOJEJEH peajbHbIX CHUTYalHi,
[O3BOJISIET HaXOAUTh HAWIyYlllee PEIICHUE B MPUKIIAIHBIX, B TOM YHCJIE COLUAIBHO-
SKOHOMHUYECKHUX, 3aJadax. 3HAKOMCTBO C OCHOBAaMHM MAaTE€MaTHMYECKOr0 aHajiu3a
CIIOCOOCTBYET Pa3BUTHUIO AOCTPAKTHOTO, (POPMAIIbHO-JIOIMYECKOTO M KpPEaTUBHOIO
MBIIUICHHUS, (OPMUPOBAHMIO YMEHUH pacrno3HaBaTh IMPOSBICHUS  3aKOHOB
MaTeMaTHKHU B HayKe, TEXHUKE U UcKyccTBe. OOydaronuecs: y3HatoT O BbIJAIOLINXCS
pe3ynbTaTax, MOJYYEHHbIX B XOJ€ Pa3BUTHs MaTeMaTHKW KaK HAayKH, U 00 uX
aBTOpAX.

ConepxxarenpHO-MeTOAUYeCcKas JUHUS «MHOXecTBa M JIOTHKa» BKJIIOYAET B
ceOst DJIEMEHThl TEOPUM MHOXKECTB M MaTeMaTUYeCKOH JOrHKu. TeopeTuko-
MHO>KECTBEHHBIE MIPEICTABICHUS IPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU U
nopeiaraloT Haubosiee YHHMBEPCAIbHBIA SI3bIK, OOBEIMHSIOIIMNA BCE pa3/eibl
MaTeMaTUKU W €€ TMPWIOKEHUH, OHM CBSA3BIBAIOT pa3HbIE MaTEeMaTHUYECKHE
JUCLUMIUIMHBL W WX NOPWIOKEHUS B eauHoe 1enoe. llo3toMy BaxHO nath
BO3MOXXHOCTh ~ 0OydYarolieMmycsi TOHHUMAaThb TEOPETHUKO-MHOXKECTBEHHBIN  SI3BIK



COBPEMEHHOM MAaTeMAaTHKH W WCIOJb30BaTh €T0 I BBIPAKCHUS CBOUX MBICTICH.
JlpyruM BaXHBIM TNPU3HAKOM MaTeMaTUKH KaK HayKd CJEIyeT MPU3HATH
CBOWCTBEHHYIO €1 CTPOTOCTh OOOCHOBAaHUH U CIIEOBAHUE OMPEICIEHHBIM MTpaBUIaM
MOCTPOEHUS J10KA3aTEIbCTB. 3HAKOMCTBO C 3JIEMEHTAMH MAaTE€MaTU4YECKOW JIOTHKHU
CIIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBINIJICHUS OO0YYalOIUXCsl, MO3BOJSET UM
CTPOUTh CBOM PACCYXKIEHHUS Ha OCHOBE JIOTUYECKHUX MPaBwWI, (POpMUPYET HaABBIKA
KPUTHYECKOTO MBITTUICHHUS.

B ydyebHoM Kkypce «AnreOpa W Havajla MaTEMaTHYECKOTO aHaIn3a»
NPUCYTCTBYIOT OCHOBBI MaTEMaTHYECKOTO MOJICIHPOBAHUS, KOTOPHIE TPU3BAHBI
CrocoO0CTBOBaTh  (DOPMHUPOBAHUIO HABBIKOB TIOCTPOCHHS MOJIEICH  peaTbHBIX
CUTyallui, HCCIEJOBAHMUA OSTUX MOJENEe C TMOMOINBI0 ammapata ainreOpsl u
MaTEMaTUYECKOTO aHaliu3a, HWHTEPIPETaly TMOJYYEHHBIX pe3yibTaToB. Takue
3a/laHusl BIUIETEHBI B KaXK/BIM U3 pa3/iesioB MPOrpaMMbl, MOCKOJIbKY BECh MaTepuai
y4eOHOTO Kypca IIMPOKO HCIONB3YeTCs ISl pEelIeHUs MPUKIAIHBIX 3anad. [lpu
pEIICHNM  peaNbHBIX  MPAKTHUYECKWX  3amad  oOydJaromuecs  pa3BUBAIOT
HAONIO/IaTENPHOCTh, YMEHHE HAaXOJIWUTh 3aKOHOMEPHOCTH, abCTparupoBaThCH,
UCIIOJI30BaTh AHAJIOTHIO, 0000IIATh U KOHKPETU3UPOBATh MpobiieMy. JlesTeabHOCTh
1o GOpMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIIAIHBIX 3a7a4 OPTaHU3yeTCs B Ipoliecce
M3y4eHUs BCEX TeM y4eOHOro Kypca «Anredpa W Hadajla MaTeMaTHYECKOTO
aHaIM3ay.

Ha usydenne yuebHOTO Kypca «Anredpa u Hauajga MaTEMaTHUECKOTO aHATH3a»
orBonutcsa 272 4daca: B 10 kiacce — 136 yacos (4 yaca B Hezpento), B 11 kimacce — 136
4acoB (4 yaca B HEJIETIO).



COILEPKAHUE OBYUYEHUASA
10 KJTACC

Yuciaa 1 BBIYUCTCHUSA

Pannonansupie uyuciaa. OOBIKHOBEHHBbIE W JACCATUYHBIC IPOOH, MPOIEHTHI,
OeckoHeuHble Tepuoauyeckue npoOu. [Ipumenenue apoOGell U NPOLEHTOB JJis
pelIeHUs MPUKJIAIHBIX 3a7a4 U3 PA3JIUYHBIX OTPACIEH 3HAHUM U PEAJIbHOW KU3HMU.

JlelicTBuTENbHBIE 4HWCIA. PalnvoHanbHBIE W UPPAUUOHAIBHBIE  YHCIIA.
ApudmMernueckre  omepaluMu ¢ JCHCTBUTENBHBIMM  4yuciIaMd.  Mogaylb
JEUCTBUTEIBLHOTO 4YMcia U ero cBoiicTBa. [IpuOmmk€HHbIE BBIUMCICHUS, MpPaBHIIA
OKpYIJICHUS, IPUKUIKA U OLIEHKA PE3YJIbTAaTa BBIYNCICHUMN.

Crenenp ¢ ueneiM mnokaszarenemM. bumHoMm Herorona. Hcnonbs3oBanue
MOAXOAIIeH (POpMBbI 3amUCH JEHCTBUTEIBHBIX YUCEN ISl PEIICHUS TPAKTUUYECKUX
3a71a4 ¥ IIPEJACTABJICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENIEHU U €r0 CBOICTBA.

Crenenp ¢ panuMOHAJbHBIM IIOKa3aTelleM M €€ CBOMCTBA, CTENEHb C
JIICUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapudm umcna. CoiicTBa sorapudma. JlecaTuuHble W HaTypaJbHbIC
norapu@Msl.

CuHyc, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIJIOBOIO aprymMeHTa. ApPKCHHYC,
APKKOCHHYC M apKTaHT'€HC YHUCJIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxnmectBa U TOXKACCTBEHHBIE TMPeOOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCUIIBHBIE YpaBHEHHs] M YpaBHEHUs-CIEACTBUS. HepaBeHCTBO,
pEIICHUE HEPABEHCTRA.

OcCHOBHBIE METOJbI PEIICHUsS IEIbIX U APOOHO-pAllMOHATIBHBIX YPaBHEHUU U
HEPABECHCTB. MHOTOYJICHbI OT OJHOW TepeMeHHOW. JleleHue MHorodjieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHorowiens! ¢ mnenbiMu KodhGuimeHTamu.
Teopema Buera.

[TpeobpazoBaHus YUCIOBBIX BBIpAKEHUN, COACPIKAIINX CTETICHU U KOPHHU.

HNppanmnonaneubie ypaBHeHUA. OCHOBHBIE METOJbI PEIICHUSI UPPALMOHAIBHBIX

YpaBHEHUN.

ITokazatenbHble ypaBHEHUs. (OCHOBHBIE METOJBl PEIICHHS] MOKAa3aTEIbHBIX
YpaBHEHUN.

[IpeoOpazoBaHue BbIpaXXeHH, COAEpKALTUX JTOTapu(MBbI.

Jlorapupmuyeckue YpaBHEHUSI. OcHOBHBIE METO/IbI peLIeHHUS
Jorapu(pMUUECKUX YpaBHEHHI.

OcHoOBHBIE TPUTOHOMETPUYECKHUE bOopMyIIBL. [IpeoOpazoBanue

TPUTOHOMETPUUECKHUX BbhIpaKeHU. Pellienne TpuroHoMeTpuuecKiux ypaBHEHUH.



Pemienne cucreM JIMHEMHBIX YypaBHEHMH. MarTpuna CUCTEMBI JIMHEWHBIX
ypaBHeHUI. OnpeaenuTesb MaTPUIIbl 2X2, €ro reOMETPUYECKHUI CMBICI U CBOWCTBA,
BBIYMCJICEHUE €r0 3HAYEHUs, NMPUMEHEHUE ONPEACIMTENS I PEUICHUS CHCTEMBI
JUHEWHBIX ypaBHEHUU. PemieHue NPUKIAIHBIX 33a0a4 C T[OMOIIBK) CHUCTEMBI
JMHEWHBIX ypaBHeHHU. McciienoBanue noCTpOEHHONW MOJIENIN C OMOIIBI0 MaTpUIl U
ONPENCTIUTEIICH.

[TocTtpoeHne MaTeMaTUYECKHMX MOJEIEN PEabHOM CHUTYyallud C IOMOIIBIO
YpPaBHEHHI W HEpaBeHCTB. lIpuMeHEHHE ypaBHEHU M HEPABEHCTB K PEUICHUIO
MaTEeMaTUYECKUX 3aJ1ad U 3a/1a4 U3 Pa3IMYHbIX 00JacTel HAYKU U peabHOM KU3HU.

DYyHKIUHN U TPAPUKHU

OyHKUMsA, crnocoObl 3amanus (yHKUMH. B3aumMHO oOpaTHble (YHKUHUU.
Komnosumuss  dynkuumii. [padux  PyHkiuu. nemeHTapHble peoOpa3oBaHus
rpa@uKoB QyHKIIHA.

OO6nactpb ompeneneHuss U MHOXKECTBO 3HaueHUi (yukiuu. Hymu dyHKuuu.
[TpomexyTku 3HaKomocTosiHcTBa. UETHBbIe M Heu€THbIe (yHKIUU. [lepronnueckue
¢yskuuu. [IpoMexKyTKM MOHOTOHHOCTH (YHKUMH. MakCUMyMbl W MHHUMYMBbI
¢ynkiuu. Hanbomnpiiee 1 HauMeHblllee 3Ha4eHHs PYHKIIUN HA TPOMEXKYTKE.

JluneliHas, KBaJpaTH4Has U JpOOHO-TMHEMHAss (QYHKIHMH. DIJIEMEHTapHOE
HCCJIEIOBAHKE U ITOCTPOEHUE UX IPa(UKOB.

CrenenHast pyHKUUMsI C HaTypaldbHBIM U LEIbIM Noka3ateiem. EE cBoiicTBa u
rpaduk. CBoiicTBa U rpaduk KOpHsS N-Oi cTeneHu Kak PyHKIIMU 0OpaTHOM CTETIEHH C
HaTypaJIbHBIM MOKA3aTEJIEM.

[TokazatenpHass u Jnorapudmuudeckas (GyHKIUHU, WX CBOWCTBA W TpaduKH.
Hcnons3oBanue rpagukoB GyHKIMA 715 pelIeHNs YpaBHEHUH.

TpuroHomerpuyeckas OKPYXKHOCTb, ONPEAEICHUE TPUTOHOMETPUUYECKHUX
(YHKIIMI YUCIOBOTO apryMeHTa.

OyHKIMOHANbHBIE 3aBUCUMOCTH B PEAJIbHBIX Ipolieccax u siBieHusx. ['paduku
pEAIbHBIX 3aBUCUMOCTEMN.

Hayaja MmaTeMaTH4ecKoOro aHajamsa

ITocimenoBaTenbHOCTH, CIOCOOBI  3aJaHMsA  IIOCIEIOBaTeIbHOCTEH. MeTton
MaTeMaTH4eCKOd MHAYKIMU. MOHOTOHHBIE U OIPAaHUYEHHBIE ITOCIIEI0BATEILHOCTH.
Hctopusi BO3HUKHOBEHHUS MaTEeMAaTHMYECKOTO aHalM3a KaK aHalu3a OECKOHEYHO
MaJbIX.

Apudmernueckass U reomMeTpuyeckas mporpeccuu. beckoHeyHo yObIBaromias
reomerpuyeckas mnporpeccusi. CymMMa OECKOHEYHO YOBIBAIOIIEH TI'€OMETPUYECKOM
nporpeccur. JIMHENHBIN U AKCIIOHEHUMAIBHBIN pocT. Huncno e. @opMyna CIOKHBIX
MpoLEeHTOB. Mcnonb30BaHWE MPOrpeccuu A PElIeHUs pealbHbIX — 3a1ad
NPUKIIATHOTO XapakTepa.

HemnpepoiBHble (QYHKIMH U MX CBOMCTBAa. TOuYkM paspbiBa. ACHUMIITOTHI
rpadpukoB Qynkumid. CBoiicTBa (YHKIUN HEMpPepbIBHBIX Ha OTpe3ke. Merton



MHTEPBAJIOB JUIsl PELICHHWs HEPABEHCTB. IIpuMeHEHMEe CBOMCTB HENPEPBIBHBIX
(GYHKIMI 715 perieHus 3a1a4.

IlepBas u BTOpast nmpousBojaHble (pyHKIMU. OnpeneneHue, reoOMeTpUIECKui U
(u3nyecKuil CMBICI IPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduKy QyHKIUU.

[IpousBoaubie dneMeHTapHbIX GyHKIU. [Ipon3BogHas cyMMBbl, TpOU3BEACHUS,
YaCTHOTO ¥ KOMIO3UIUHU (PYHKLIUH.

MHoKecTBa M JIOTMKA

MHOXeCTBO, ONepallMd HaJ MHOXECTBAMH M HMX CBOMCTBa. Jlmarpammsl
Olinepa—Benna. IIpuMeHeHNE TEOPETUKO-MHOKECTBEHHOTO anmapara sk ONUCaHUs
pEaIbHBIX TMPOLIECCOB W SIBICHUH, MpPU PEIICHUWH 3a7ad M3 JAPYTruX Y4eOHBIX
IIPEIMETOB.

Omnpenenenue, Teopema, CBOHWCTBO MaTeMaTUYECKOTO OOBEKTa, CIEACTBHE,
JI0Ka3aTeIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KUIACC

Yucsia v BIYUCICHUSA

Harypansubie n nensle yucna. [IpruMeHeHMe NPU3HAKOB NEIMMOCTH LEJBIX
yucen, HauOonbiuid obmwmit nenurens (manee — HOJl) u Haumenblee obiiee
kpatHoe (manee — HOK), ocratkoB mo monmyinto, anroputma EBkiuaa s pemeHus
3a/1a4 B LIEJIBIX YHUCIIAX.

Kommnekchsle uncna. AnreOpandeckas U TPUrOHOMETpUYecKasi (hOpMbI 3alucu
KOMILIEKCHOTO 4ucia. Apu(pMeTHYecKue omnepanuud ¢ KOMIUIEKCHBIMU YHUCJIAMM.
N300pakeHre KOMIUIEKCHBIX YHCET Ha KOOpAWHATHOW TiockoctH. Dopmyra
Myagpa. KopHu N-oi cTeneHn u3 KOMIUIEKCHOTO 4yucia. [IpuMeHeHrne KOMITJIEKCHBIX
qucen JJis peiieHus: GU3nIECKUX U reOMETPUIYECKUX 3aad.

YpaBHeHMs U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPaBHEHU U HEPABEHCTB. PABHOCHUIIBHBIE CUCTEMBI U
CHUCTEMBI-CIEACTBUA. PaBHOCUIIbHBIE HEPABEHCTBA.

OTt60p KOpHEN TPUTOHOMETPUYECKUX  YPABHEHUU Cc IIOMOIIBIO
TPUTOHOMETPUYECKOU OKPYKHOCTHU. PerieHne TpuroHoMeTpuuecKrux HEPaBEHCTB.

OCHOBHBIE METOJIbI PEIICHUS MTOKA3aTEIbHBIX U JIOTAPU(PMHUUYECKUX HEPABCHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUSI CHCTEM M COBOKYIHOCTEW pallMOHAIbHBIX,
WUPpAIMOHATBLHBIX, TTOKA3aTEIbHBIX U JOTApU(DMUYECKUX YPABHCHHI.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

[IprumeHeHue ypaBHEHMM, CUCTEM W HEPABEHCTB K PEHICHUI0 MAaTEMaTHUYECKHUX
3a/1a4 M 3a7a4 U3 Pa3IMYHbIX 00JacTell HAyKu W PeajbHOM KU3HU, UHTEPIPETaLIHs
MOJYYEHHBIX PE3YJIbTATOB.

DOyHKUUM U Tpaduku



I'padpuk xommozunmu Qyskuuid. ['eomerpuyeckue oOpa3bl ypaBHEHHH H
HEPaBEHCTB Ha KOOPJAUHATHOM IIOCKOCTH.

Tpuronomerpudeckue QyHKIMH, UX CBONCTBA U TPAPUKH.

['paduyeckue MeTOAbl pEIIEHUS YypaBHEHUH M HEpPaBEHCTB. ['paduueckue
METO/IbI PEIICHHS 3a7a4 C TapaMeTPAMH.

Hcnonp3oBanne TpadukoB (GYHKIMH I8 HCCIAEAOBAaHUS TIPOILECCOB U
3aBUCUMOCTEN, KOTOpPbIE BO3HHUKAIOT MpPU PEUIEHUH 3aJad U3 JAPYTUX Y4EeOHBIX
IPEIMETOB U PEANBHON KU3HH.

Hayana mareMaTH4eCKOIo aHAIN3a

[IpumeneHrne MPOM3BOAHON K HCCIEAOBaHWIO (YHKIUH HAa MOHOTOHHOCTH U
sKkcTpeMyMbl. HaxoxaeHrne HanOOJbIIEro U HAMMEHBIIET0 3HAYEHU HENpPEephIBHOM
GyHKIIUU Ha OTpE3KE.

IIpuMeHeHrne NpPOM3BOJHOM JUISl HAXOXKICHUS HAWIyYIIEro pEIICHHUs B
OPUKJIAJHBIX 3aJadax, Ui OIpPEIENICHUs] CKOPOCTM M YCKOPEHHMs IIpoliecca,
3a1aHHOTO (hOPMYJIOM Wi TpadUKOM.

[lepBooOpa3Hasi, OCHOBHOE€ CBOWMCTBO TiepBOOOpa3HbIX. IlepBooOpasHbie
arieMeHTapHbIX QpyHkuui. [IpaBuia Hax0X1eHUs IEpBOOOPa3HBIX.

WNHurerpan. I'eoMeTpuUecKuil CMBICI MHTErpayia. BrluuciaeHue onpenenéHHoro
uHTerpana no gpopmyne Herotona-Jleiionuna.

[IpumeHeHne wuHTErpana JUid HAXOXKIACHUS IUIOMIAEed IUIOCKHX QUryp u
00BEMOB r€OMETPUUYECKUX TEJL.

[Ipumepst pemenuit  auddepeHManbHbIX ypaBHeHHN. MaremaTtudeckoe
MOJIEIMPOBAHUE PEAIbHBIX MPOLIECCOB C MOMOLIBI0 AU(PHEPEHIHATBHBIX YPaBHEHUIA.



INTAHUPYEMBIE  PE3VIJIbTATBI OCBOEHUA VYUYEBHOI'O KVYPCA
«AJII'EBPA n HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBII YPOBEHb) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCcKOro BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKOW TMO3UIMHA OOYYAIOMIETOCs] KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOro OOIIEeCTBa, MPEICTABIEHUE O MAaTeMAaTHUYECKHUX
OCHOBaX (YHKUIMOHUPOBAHMS  PA3IUYHBIX  CTPYKTYp, SIBICHHWI, MpoOLELyp
IrpaXIaHCKOTO 001IecTBa (BBIOOPHI, ONMPOCKHI U JIPYroe), yMEeHUEe B3auMOJCHCTBOBATh
C COIIMAJIbHBIMU UHCTUTYTaMH B COOTBETCTBUU C UX (QYHKIUSIMU U HA3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOPMHUPOBAHHOCTh POCCUMCKON T'PaKIAHCKOW HIECHTUYHOCTH, YBKECHHS K
IOPOILIOMY M HACTOAILIEMY POCCHIICKOW MaTeMaTHKH, LEHHOCTHOE OTHOILIECHHE K
JOCTHKEHUAM POCCHMCKUX MATEMATUKOB U POCCUHMCKONM MAaTEMaTUYECKOW IIKOJIbI,
WCTIONB30BAaHUE ATUX JIOCTKEHMH B JPYrMX HayKaxX, TEXHOJOrusax, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS

OCO3HAHWE IyXOBHBIX IIEHHOCTEW POCCHUHCKOro Hapoja, chOpPMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO IOBEICHMS, CBSI3aHHOTO C MPAKTUYECKUM
MIPUMEHEHUEM JTOCTKEHHUI HAayKH U JIeSITEIbHOCTBIO YUEHOT0, OCO3HAHUE JIMYHOTO
BKJIaJIa B IOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIIOUasl ACTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/lay, PEIICHHUM, pacCy ACHUI, BOCOPUMMYHBOCTb K
MaTeMaTUYECKUM acIleKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3nvecKoro BOCIUTAHUSA:

c(hOpPMHUPOBAHHOCTh YMEHUSI IPUMEHATH MaTEMAaTUYECKUE 3HAHUSI B MHTEpEcax
3I0pOBOTO M 0O€30IMacHOro obpasza >KHU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO (3I0pOBOE THUTAHHWE, COATAHCUPOBAHHBIA PEKUM 3aHATUA M OTHABIXA,
peryisipHas (Qu3udeckas aKTUBHOCTH), (U3UYECKOE COBEPIICHCTBOBAHHWE TIPH
3aHSTUSX CIIOPTUBHO-03/I0POBUTEIBLHOM AESATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/Y, OCO3HAHUE IEHHOCTH TPYI0JHO0HS, UHTEPEC K Pa3INUHbIM
chepam mnpodecCHOHANIBHON JIEATEIBHOCTH, CBSI3aHHBIM C MaTEeMaTUKONW H €€
MPWIOKEHUSIMHA, YMEHUE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymymied mpodeccuu u
peaTn30BbIBAaTh COOCTBEHHBIE JKM3HEHHBIC TUIAHBI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTEMaTUYECKOMY 0Opa30BaHUIO U CaMOOOPA30BaHUIO HA MPOTSHKEHUH BCEH KU3HH,



FOTOBHOCTh K AKTMBHOMY YYacCTHIO B  PCEIICHUU MPAKTUYECKUX  3ajay
MaTeMaTUYECKOU HapaBICHHOCTH;

7) 3K0JIOrH4e€CKOro BOCIUTAHUSA:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJbTYpbl, TOHMMaHWUE  BIIMSHUSA
COIIMAJIbHO-?)KOHOMUYECKUX MPOIIECCOB HAa COCTOSIHUE MPUPOJHON U COLMAIBHOU
Cpelbl, OCO3HAHHE TII00ATHHOTO XapaKTepa KOJIOTHIECKUX MPoOIeM, OpUEHTAINS Ha
MPUMEHEHUE MAaTEMATUUYECKUX 3HAHUM JIJIsl PEIICHUS 3a7]a4 B 00J1aCTU OKpPYXKaIoIIei
cpenbl, IJIAHUPOBAHHE IIOCTYNKOB M OIICHKM HMX BO3MOXHBIX TOCIICICTBUN IS
OKPY’KaroIeH Cpe/ibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIICCTBEHHOW MPAKTUKH, TOHMMaHUE MAaTEeMaTHYeCKOM
HayKH Kak cepbl YeIOBEUECCKOM ACATEIbHOCTH, ITANoOB €€ pa3BUTHUS M 3HAYUMOCTH
JUIS. Pa3BUTHS IIUBWIM3AIMU, OBJIAJICHUE SI3BIKOM MAaTEMAaTUKU W MAaTEeMaTHUYECKOU
KYJbTYpPOM Kak CPeJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH TPOCKTHYIO U
HCCIIEIOBATENbCKYIO JIEATEIIbHOCTh MHANBUIYAIBLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

ba3zoBble 1ornyeckue AecTBUA:

BBISIBIIATH M XapaKTEPU30BaTh CYIIECTBCHHBIE NPU3HAKM MAaTEMaTUYECKHUX
00BEKTOB, MOHATUM, OTHOIIIEHUNA MEXIYy MOHATUSIMU, (DOPMYJIMUPOBATH ONPEICTICHUS
MOHSTHH, YCTaHABIIMBATh CYIICCTBEHHBIN MPU3HAK KJIACCU(DUKAIIUU, OCHOBAHUS JJIS
000011IeHNs U CPAaBHEHMUSI, KPUTEPUU TTPOBOJIUMOTO aHAIHN3a;

BOCIIPUHUMATb, dhopmynHpoBaTh 151 peoOpa3oBLIBATH CYXICHHUS:
YTBEPJUTEIbHBIC U OTPUIIATEIbHbIC, EAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBA3U U MPOTUBOPEUHUS B
dakTax, TAHHBIX, HAOJIOACHUSX W YTBEPKICHUSIX, TMpeiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTENW W MPOTUBOPEYUI;

JeNaTh BBIBOJBI C HCMOJIB30BAHMEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
WHJIYKTUBHBIX YMO3aKJIIOUEHU, YMO3AKIIOUCHUH 110 aHAJIOTHUH;

MIPOBOJIUTh CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMble M OT MPOTUBHOIO), BBICTPAUBATh APTYMEHTAINIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BHIBOJIBI;

BbIOMpATh crmocod pemeHuss y4eOHOM 3amayu  (CpaBHUBATh  HECKOJBKO
BApUAHTOB pEIICHUs, BRIOMpATh Haubosee MOIXOASIMINN ¢ Y4ETOM CaMOCTOSITEILHO
BBIJICTIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarebCKue 1eCTBUA:

UCIIOJb30BaTh BONPOCHI KAaK HCCIEIOBATEIbCKUNA HWHCTPYMEHT I[IO3HAHUS,
dbopMynrpoBaTh BOIIPOCHI, bukcupytome MIPOTUBOPEUHE, npo0iemy,



yCTaHaBIMBATh HCKOMOE U JaHHOE, (OpMUPOBAThH THIOTE3Y, ApTYMEHTHUPOBATH CBOIO
MO3UIUI0, MHEHUE;

IPOBOJUTH CAMOCTOSITENIBHO CINTAHUPOBAHHBINM SKCIIEPUMEHT, UCCIIEIOBAHUE 110
YCTAaHOBJICHUIO OCOOCHHOCTEW MaTeMaTU4ecKoro OObeKTa, SBJICHUS, IMpolecca,
BBISIBIICHUIO 3aBUCHUMOCTEH MEXIY 00bEKTaMHU, SIBJICHUSIMU, TIPOIIECCAMU;

CaMOCTOSTENIbHO (OPMYIHPOBAaTh OOOOIICHWS ¥ BBIBOJALI 110 pe3yJbTaTaM
MPOBEAEHHOIO  HAOJIOEHUS,  HMCCIECJOBAaHUSA,  OLEHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IIIECHMIA;

IPOTHO3UPOBATh BO3MOXKHOE PpAa3BUTHUE TIpoliecca, a TaKKE BBIJIBUTaTh
MPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSIX.

Pabora ¢ unpopmaumeii:

BBISIBIISITE  I€PUIIMTHI MH(POPMAIIMM, JAHHBIX, HEOOXOIUMBIX JJIsI OTBETa Ha
BOIIPOC U JIJI PEUICHUS 3a]1a4H;

BBIOMpATh WH(OPMAIUIO U3 MCTOYHHMKOB PA3JIMYHBIX THUIIOB, aHAIM3UPOBATH,
CHUCTEMaTU3UPOBATh U UHTEPIPETUPOBATH MH(POPMALIMIO PA3IMYHBIX BUAOB U (PopM
MIPEICTABIICHHUS;

CTPYKTYpPUpPOBAaTh HMH(POPMAIIUIO, TMPEJACTABIATh €€ B pa3IuyHbBIX (opmax,
WUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATh HaJIEKHOCTh uHopManu o CaMOCTOATENEHO
chopMyITMPOBAaHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHbIE YHHBEpPCAIbHbIE YUeOHbIE 1eHCTBUS

Oo0menne:

BOCIIPUHUMATh M (POPMYJIMPOBATH CYXKIEHUS B COOTBETCTBHH C YCIOBUSAMH U
IEISIMHA OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOUYKY 3PCHHS B YCTHBIX U
IMMCBbMEHHBIX  TEKCTaX, JlaBaTh TMOSCHEHHWS TI0 XOJIy pEIICHUS  3ajauyu,
KOMMEHTHUPOBATD MOJTYyUYCHHBIN Pe3yJIbTaT;

B XO0/€¢ OOCYXIEHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAEMOW TEMBI,
POOJIEMBI, perIaeMoM 3a/1auu, BRICKAa3bIBaTh HJICH, HAIICJCHHBIC Ha ITOUCK PEIICHUS,
COTIOCTaBIIATh CBOM CYXKACHHUS C CYXKICHUSIMH JPYyTUX YYACTHUKOB JHaiora,
oOHapy>XWBaTh pa3IU4YMe W CXOJACTBO TIO3UIMH, B KOPPEKTHOW ¢opme
(GbopMyIMpOBaTh PA3HOTIIACHS, CBOU BO3PAKEHUS;

IIPEICTABIIATh PE3YNbTAThl PEIICHUS 3aJadd, SKCIICPUMEHTA, HWCCIICIOBaHUS,
IIPOCKTa, CaMOCTOSATEIBHO BBIOMpaTh (opMaT BBICTYIUICHUS C YYETOM 3a1ad
MIPE3CHTAIUUA U OCOOEHHOCTEH ayUTOPHH.

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS
Camoopranusanus:
COCTaBJISITh TUTAH, AJITOPUTM PEIICHHS 3a7a4yd, BHIOUpATh CIIOCOO perieHus ¢
y4€TOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOM MH(OpMALIUK.



CaMOKOHTPOJIb, SMOIUOHAJILHBIN HHTEJIEKT:

BJIa/IETh HABBIKAMH MO3HABATEIBHON pediiekcun Kak OCO3HAHUS COBEPIIAeMbIX
JNEUCTBUA W MBICIUTEIBHBIX MPOILIECCOB, WX pE3YyJbTaTOB, BIAJIETh CIOCOOAMHU
CaMOMPOBEPKHU, CAMOKOHTPOJIA MPOIEcCa U Pe3ysibTaTa PElICHUs MaTeMaTH4YeCKOu
3a/1a4H;

MPEABUACTh TPYMHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPH PEIICHUH 3a7adH,
BHOCHUTh KOPPEKTHUBBI B JICSITCIIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENHCTB, JAHHBIX,
HaWJECHHBIX OIMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHHBATh COOTBETCTBUE PE3yJIbTaTa LU U YCIOBUSM, OOBSICHITh MPUUUHBI
TOCTIDKCHUSI WJIM HEIOCTYDKCHHS PE3yJbTaTOB JEATECILHOCTH, HAXOJWTh OIIUOKY,
JaBaTh OICHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATEJIbHOCTD:

MOHUMAaTh M HCIOJb30BaTh MPEUMYIECTBA KOMAHJIHONW M WHIUBUIyaIbHOU
paboThI MIPU pElICHUH YYeOHBIX 3a/1ay, TPUHUMATh 11€J1b COBMECTHOU JIESITEIbHOCTH,
IUTAHUPOBATh OPTaHU3AIMI0O COBMECTHOM pabOThI, pachpeAensaTbh BUABI pPadoT,
JOTOBAapUBaThCA, OOCYXKIaTh MPOLECC W pe3yabTaT padoThl, 0000UIATh MHEHHUS
HECKOJIbKUX JIFOJICH;

y4acTBOBaTh B TPYNIOBBIX (opMax padoThl (0OCYKIeHUs, OOMEH MHEHH,
«MO3TOBBIE TITYPMbD» U WHBIC), BBITIOJHATH CBOIO YacTh PaOOThI M KOOPAMHUPOBATH
CBOM JICHCTBUSA C IPYTMMH YieHAaMH KOMAaH]IbI, OIICHMBATh KA4eCTBO CBOETO BKJIAJa B
o0muii  WPOAYKT MO  KpUTepusM,  CHOPMYIUPOBAHHBIM  yJ9aCTHHKAMU
B3aUMOJICUCTBHUSI.

HPEIMETHBIE PE3YJIBTATDI

K xonmy oOyuenuss B 10 kjacce o0Oy4aromMiics TMOJYYUT CJIEIYIOIINE
MpeMETHBIE PE3yJIbTaThl MO OTIEIbHBIM TeMaM paboueil MmporpamMmbl y4eOHOTO
Kypca «Anredpa 1 Hayalla MaTeMaTUYECKOr0 aHaAIN3a:

Yucia v BBIYUCTICHUSA:

CBOOOJHO OTEPUPOBATH TMOHATHUAMH: PAIMOHATLHOE 4YHCJIO0, OECKOHEYHas
nepuoandecKkasl  ApoOb, TMPOIEHTH, HPpaAlMOHAIBLHOE  YHCIO0, MHOXECTBa
palMOHAJIBHBIX U JICHCTBUTEIBHBIX YUCEI, MOAYJIb JEHCTBUTEILHOTO YUCIA,;

MPUMEHSTH IPOOHU U TIPOIIEHTHI IJIs1 PEIICHUsI MPUKIIAIHBIX 3a/1a4 U3 Pa3InYHBIX
OTpacier 3HaHUU U PEaJIbHOW JKU3HU;

MPUMEHSTh MPUOIKEHHBIC BBIYMCIICHUS, TIpaBUjia OKPYTJICHUS, TPUKUIKY U
OLICHKY pe3yJbTara BbIYUCICHUN;

CBOOOJHO OMNEpPUPOBaTh TMOHATHEM: CTEMEHb C LEJbIM IOKa3aTeseM,
MCIIOJIH30BaTh MOAXOSINIYI0 (opMy 3amucu JEeHCTBUTEITBHBIX YUCEN NI PEIICHHUS
MPAKTUYECKUX 3a/1a4 U MPEJCTABICHUS JaHHBIX;

CBOOOJHO ONEpUpPOBATh MOHATUEM: apU(PMETHUECKUN KOpEHb HATypabHOU
CTEIICHY;



CcBOOOIHO ONEPUPOBATH MOHATUEM: CTETICHD C PAllMOHAIBHBIM MTOKa3aTeNeM;

CcBOOOZHO OMEpUpPOBAaTh MOHATHSAMH: Jorapudm dYucia, [OECATUYHBIE U
HaTypajbHbIE JTOTapU(MBbI;

CBOOOJTHO ONEPUPOBATH MOHSTUSIMHU: CHHYC, KOCHHYC, TAHI€HC, KOTAHIEHC
YUCJIOBOTO apIyMEHTA;

OIEPUPOBATh MOHATUSMH: APKCUHYC, APKKOCHHYC M APKTAHIE€HC YHUCIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJTHO ONEPUPOBATH TMOHATUSIMH: TOXKJIECTBO, YpaBHEHHE, HEPABEHCTBO,
PABHOCWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

MPUMEHATh PAa3jIMYHbIE METOJbl pEIIEHUS PAlMOHAIBHBIX U APOOHO-
pPAlMOHAJIBHBIX  YPaBHEHWHM, IIPUMEHATb METOJ HWHTEPBAIOB JUIA  PEIICHUSA
HEPaBEHCTB;

CBOOOZIHO OIEpUpPOBaTh MOHATHSAMH: MHOTOWIEH OT OJHOW IepEeMEHHOM,
MHOTOWIEH C LEJbIMU KO3(pPUIMEeHTaMu, KOPHU MHOTOYJIEHA, IPUMEHSATD JICJICHUE
MHOTOWJIEHa HAa MHOTOWIEH C OCTaTKkoM, TeopeMmy be3dy u teopemy Buera s
peLIeHus 3a/1ay;

CBOOO/IHO ONEPHUPOBATh MOHIATUSAMU: CUCTEMA JTMHEMHBIX YpaBHEHUH, MaTpHILIA,
ONPENENIUTENIb MaTpulbl 2 X 2 KW €ro reOMETPUYECKUM CMBICI, HCIOJIb30BATh
CBOWCTBa oOmpefaenurens 2 X 2 1aud BBIYUCIEHUS €ro 3HA4eHUs, NPUMEHATH
ONPENEIIUTENIN I PEUIEHUS CHCTEMBl JIMHEHMHBIX YpPAaBHEHHM, MOJEIHMPOBATH
peanbHble CUTyallMd C IOMOILBI0 CUCTEMbl JMHEWHBIX YPAaBHEHUM, HUCCIENO0BATh
IIOCTPOCHHBIE MOJEIM C IOMOIIBI0 MATPHUL] U OINpPEAEIUTEIEH, UHTEPIPETUPOBATD
ITOJTYyYEHHBIA PE3yJIbTaT;

HCIIOJIb30BaTh CBOMCTBA JEHCTBUM C KOpPHSAMH A IpeoOpa3zoBaHUs
BBIPAXKCHUM;

BBIMOJIHATH NMPEOOPA30BaHMs YUCIOBBIX BBIPAXEHHUH, CONEpKALIUX CTENEHHU C
paLMOHAIIBHBIM [10KA3aTeIIEM;

UCIOJIb30BaTh CBOMCTBA JIOrapu(MoB Jisi MpeoOpa3zoBaHus JOorapuGMUUecKuX
BBIPAKCHUM;

CBOOOZHO OMNEpUpPOBaTh MOHATHSAMH: HPpPaLMOHAJIbHbIE, MOKa3aTeNbHbIE U
jJorapuMHUUEcKUe ypaBHEHUS, HAXOJUTh WX PEIICHUS C MOMOIIBI0 PABHOCUIIBHBIX
NIEPEXOJIOB UIIN OCYILIECTBJISASA IPOBEPKY KOPHEW;

OPUMEHSTh OCHOBHBIE TPUTOHOMETpHUeckue (OpMysbl Il IpeoOpa3zoBaHUs
TPUTOHOMETPHUUECKUX BBIPAKEHUM;

CBOOOZIHO  ONEpUpOBaTh MOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE,
OPUMEHATh  HEoOXOoAumble  (QOpMyNbl  JJii  pPELICHHs  OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPABHECHUM;

MOJICNIUPOBaTh pealbHble CUTyallMd Ha S3bIKe aireOpbl, COCTaBIATH
BBIPDQXKEHHUsI, YPABHEHMs, HEPABEHCTBA II0 YCIOBHIO 3aJa4yd, MCCIEN0BAaTh
MOCTPOCHHBIE MOJIEIIN C HCTIOIb30BAHUEM arlfapara aiareopsbl.



DOyHKUMU ¥ rpauKku:

CBOOOJHO OMNEpPUPOBaTh MOHATUAMU: (DYHKIHMSA, CHOCOOBI 3afaHusl (PYHKIIHH,
B3aMMHO OOpaTHbIE (PYHKIIMH, KOMIO3UIIUs (PYHKIMM, Tpaduk (HYyHKIIUH, BBITOJHATH
aJIeMEeHTapHbIe Tpeo0pa3zoBaHusi rpa@uKoB HYHKIINIM;

CBOOOZHO OIEpPUPOBaTh MOHATUSAMU: OOJACTh OMPEICICHUS U MHOMXKECTBO
3HaYeHUN QPYHKIMH, HYJIH (YHKIIHH, TPOMEKYTKH 3HAKOTIOCTOSHCTBA;

CBOOOZHO OMEpUPOBATh TMOHATUSAMH: UETHBIE M HEUYETHBIE (YHKIUH,
nepuogudeckue (QyHKIMHM, MPOMEXKYTKH MOHOTOHHOCTH (DYHKIIMH, MaKCUMyMbl U
MUHUMYMBbI (QYHKUIMH, HauOoJibllleeé W HauWMEHblllee 3HauYeHHe (QYHKIUU Ha
MIPOMEXKYTKE;

CBOOOJHO OMEPUPOBATH MOHITHSIMH: CTENEHHas (QYHKIHUS C HATypaldbHBIM U
LEJIBIM TIOKa3aTesieM, IpauK CTENEeHHOM (YHKIMM C HaTypajJbHBIM M LEJIbIM
nokaszaTtesneM, rpaguk KOpHS N-Oi CTENeHW Kak (YHKIUM OOpaTHOM CTENEeHH C
HATypaJbHBIM IMOKa3aTeJIeM;

OTIEpUpPOBATh TMOHATHSMH: JIMHEWHAs, KBaJpaTHuHAs U JIpOOHO-TUHEHHAS
(YHKIIIH, BEITIOTHATH JIEMEHTAPHOE UCCIIE0BAHUE U TIOCTPOCHUE UX TPapUKOB;

CBOOO/ZIHO OINEpUPOBaTh MOHATUSAMU: TOKa3aTeNbHAass U Jorapudmuueckas
(YHKIIMM, UX CBOMCTBA W TIpadUKH, HUCHOIb30BaTh UX TpapuKd ISl pPELICHUS
YpPaBHECHUH;

CBOOOMIHO OMEpUPOBATh TMOHATHUSMHU: TPUTOHOMETPHUUYECKAs OKPY>KHOCTD,
oTpesieNieHue TPUTOHOMETPUUECKHUX (DYHKIIUI YMCIOBOTO apTyMEHTa,;

UCIOJb30BaTh TIpaduKku  (QYHKIMM [ UCCIENOBaHMS MPOIECCOB U
3aBHCHMOCTEH MpH pEIIeHUH 3a7ad M3 JPYruxX y4yeOHBIX IMPEIMETOB U pPeabHOU
KU3HU, BBIpXaTh (HOpMyJIaMi 3aBUCHMOCTH MEXKy BETUIMHAMU;

Hauyajna maTeMaTH4eCKOro aHajmu3a:

CBOOOZIHO OIEpUpPOBaTh MOHATHAMH: apupMeTHdecKass U TeoMeTpuyecKas
nporpeccusi, 6€CKOHEYHO yOBIBaOIIasi T€OMETPUYECKAsi MPOTPECcCHsi, JTUHEHHBIN U
AKCIIOHEHLIMATIBHBIA pOCT, (OpMyJsia CIOXKHBIX IMPOLEHTOB, UMETh MPEACTABICHUE O
KOHCTaHTE;

UCTIONb30BaTh TPOTPECCHH ISl PEIICHHs] pEeaNbHBIX 3adad MPHUKIATHOTO
XapaKkTepa;

CBOOOJIHO OMEpUPOBATh MOHATHUSIMHU: IMOCIEAOBATEIBLHOCTh, CIOCOOBI 3a/aHus
MOCTIEIOBATEIbHOCTEH, MOHOTOHHBIE W OTPAHUYCHHBIC TOCJIEIOBATEIBHOCTH,
MOHUMATh OCHOBBI 3apPO’KJICHUS MAaTEMATHUECKOTO aHaIM3a KaK aHaIM3a OECKOHEYHO
MaJIbIX;

CBOOOJHO OMEpUPOBATh MOHATUSIMH: HENPEPBIBHbIE (DYHKIIMU, TOUKH pa3pbiBa
rpaduka QyHKINH, aCUMIOTOTHI rpaduka QyHKINH;

CBOOOJHO OIEpPUPOBATH MOHATHEM: (YHKIHUS, HEMpEepbiBHAas Ha OTpPE3KeE,
NPUMEHSTH CBOMCTBA HEMIPEPBIBHBIX (DYHKIUH JJI pEIICHUS 3a/1a4;

cBOOOJHO ONEpPUPOBATh MOHATHAMHU: TEpBas U BTOpasi MPOU3BOJHBIE (HYHKIUH,
KacareiabHas K rpaduKy QyHKINHM;



BBIYUCIISATh MPOU3BOJIHBIE CYMMBI, MPOU3BEICHUS, YACTHOTO W KOMIIO3UIUU
IBYX (DyHKIIM, 3HATH TIPOM3BOIHBIE JIEMEHTAPHBIX (DYHKITHIA;

UCIIOJIb30BaTh TEOMETPUYECKUN W (U3MYECKUH CMBICT TPOU3BOAHOU IS
penieHus 3aaad.

MHo:KecTBa M JIOTHKA:

CBOOOTHO OTIEPUPOBATH MOHATHUSIMH: MHOYKECTBO, OTIEpaIliy HaJ MHOYKECTBAMH;

HCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIA ammapaT Jisl ONMUCAHUSI PealbHbIX
IIPOLIECCOB U SIBJIICHUM, IPY PEUICHUU 33]1a4 U3 APYTUX yU4EOHBIX MPEIMETOB;

CBOOOJTHO OIEpUPOBATh TMOHSATUSMU: OIpPEACICHUe, Teopema, YypaBHEHHE-
CJEACTBUE, CBOWCTBO MaTEMaTUYECKOTO OOBEKTa, J0KA3aTeIIbCTBO, PABHOCHJIbHBIC
ypaBHEHUS U HEPABEHCTRBA.

K xonmy o0ywyenuss B 11 kJjacce oOy4aronIuics TMOJYYHUT CIEAYIOIIHNE
IpEeIMETHbIE PEe3yJbTaThl MO OTACIbHBIM TeMaMm paboyedl MmporpaMMmbl Y4eOHOIO
Kypca «AnreOpa U Hadajia MaTEMaTUYECKOTO aHATN3ay:

Ymncsia v BBIYMCJIEHUSA:

CBOOOJ/IHO ONEpPUPOBATH MOHATUSAMU: HATYpaJIbHOE U IE€JI0€ YUCIIO, MHOXKECTBA
HAaTypAJIbHBIX W ILEJBIX YUCEJ, UCIOIb30BaTh MPU3HAKH JECIMMOCTH LEIbIX YHUCEI,
HOJl u HOK HaTypanbHBIX 4uceNl Uil PEHIeHUs 3adad, NPUMEHSATH AITOPUTM
EBxmmna;

CBOOOJHO OIEpUPOBATH TMOHSITHEM OCTaTKa IO MOJYJIO, 3alUChIBAThH
HaTypaJbHbIC YHCJIA B PA3JIMYHBIX MTO3UIIMOHHBIX CUCTEMaX CUUCIICHUS;

CBOOOJHO OMEpPUPOBATh TMOHATHUSMU: KOMIUIEKCHOE YHCJIO U MHOXKECTBO
KOMIUJIEKCHBIX YHCEJI, TMPEJCTaBISATh KOMIUIEKCHBIE 4YHClIa B alreOpandyeckod u
TPUTOHOMETPUUECKON (opMe, BBINOIHATH apu(PMETHUUECKUE OIepalud C HUMU U
n300pakaTh HA KOOPJMHATHOU TJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJTHO OMEPUPOBATH TMOHATHUAMH: HPpPAIMOHAIIbHBIE, TOKa3aTeIbHbIE U
norapupMUIECKre HEPaBEHCTBA, HAXOAUTh WX PEIICHUS C TTOMOIIBI0 PABHOCHIIBHBIX
epPEeXO0B;

OCYILIECTBIISITH OTOOP KOPHEH MPHU PEIIEHUH TPUTOHOMETPUUECKOTO YPaBHECHHUS;

CBOOOJTHO  OMEpPUPOBATh TMOHSATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
MPUMEHATh  HeoOxoaumble  (GOPMYJBI  JUIsi  PEHICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKHUX HEPABEHCTB;

CBOOO/JIHO OMEPUPOBAThH MOHSITUSMU: CUCTEMa U COBOKYITHOCTb ypaBHEHUU U
HEPABEHCTB, PABHOCWJIbHBIC CUCTEMbI U CHCTEMBI-CJICACTBUS, HAXOJUTh PEIICHUS
CUCTEMbl M COBOKYIHOCTEW palMOHAIIBHBIX, MPPAlMOHAIBHBIX, MOKA3aTENbHBIX U
norapu(MUIECKUX YpaBHEHUIN 1 HEPABCHCTB;

penaTh palMoHalIbHbIe, UPPALIMOHANIbHBIE, MOKa3aTeIbHbIe, TorapupMUIECKIe
U TPUTOHOMETPUYECKHE YpaBHEHUS W HEPABEHCTBA, COJEpXKAlllUe MOIYJIU U
rapaMeTpsbl;



MPUMEHSATh TpapudecKue METOAbl JUIsl PEIICHUs YpaBHEHWW W HEPABEHCTB, a
TaKKe 3a7a4 C mapaMeTpamu;

MOJIETIUPOBaTh pealbHbIE€ CHUTyallMM Ha S3bIKE aireOpbl, COCTaBIAThH
BBIDOKEHUSI, YPAaBHEHMs, HEPABEHCTBA M HMX CHCTEMbl IO YCJIOBHUIO 3ajayH,
HCCIIEIOBaTh IOCTPOCHHBIE MOJEIM C UCIOJb30BAaHUEM ammapaTta aireOpsl,
HMHTEPIPETUPOBATH MMOJIYICHHBII pe3ybTar.

DOyHKUMU U rpauKu:

CTPOUTh TpadUKH KOMIO3UIMK (DYHKIMIA C TIOMOUIBI0 3JIEMEHTAPHOTO
UCCJIEIOBAHUS U CBOMCTB KOMIIO3UIIMU JABYX (hYHKIIMIA;

CTPOUTH T€OMETPUUECKHE 00pa3bl ypaBHEHUI M HEPaBEHCTB Ha KOOPIWHATHOU
MJIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATUAMHU: TPA(QUKU TPUTOHOMETPUIECKUX (PYHKITUH;

OPUMEHSATh (QYHKIMU I8 MOJEIMPOBAHMS W MCCIEIOBAaHUS PpPeabHBIX
IPOLIECCOB.

Havana mareMaTH4ecKoOro aHajiusa:

MCIIOJIb30BaTh MPOU3BOAHYIO JJIs UCCIIENOBaHMs (PYyHKIIMM HA MOHOTOHHOCTH H
SKCTPEMYMBI;

HAXOJUTh HauOoOJIbIlIee U HAWMMEHbIee 3HAYCHUS (DYHKIIMM HENMpPEephIBHON Ha
OTpE3KE;

WCIIOJIb30BaTh MPOU3BOJIHYIO JJIsI HAaxXOXICHHUS HAWIY4dlIero pelIieHUus B
MPUKIATHBIX, B TOM YHCJE COIMATBHO-IKOHOMUYECKHUX, 3a/adax, AJIsi ONpeIeIeHUs
CKOPOCTHU ¥ YCKOPEHHUsI MPOIIECcca, 3aJaHHOTO (GOopMyJIoi uitu rpaduxom;

CBOOOJTHO OTIEpUPOBATH MOHATHUSMU: TIEPBOOOpa3Hasi, ONpeeIEHHBIN HHTETPAI,
HaxOJIUTh TEepPBOOOpaA3HBIC AJIEMEHTAPHBIX (YHKIWHA W BBIYUCIATH HHTETpPAl IO
dbopmyne Hetorona-JleliOHuia;

HAXOJUTh TUIOMIAAM TIOCKUX (UTYP U OOBEMBI TEJT C TOMOIILI0 UHTETPAJIA;

UMETh TMPEACTaBICHUE O MaTeMaTHYeCKOM MOJIETUPOBAHUHM Ha TpUMeEpe
coctaBieHus nuddepeHInaIbHBIX YPAaBHCHHUI;

pelmath TPUKIATHBIC 3aJadd, B TOM YHCJIE COIMATIbHO-DKOHOMHYECKOTO U
¢u3znIecKoro xapakTepa, CpeCTBaMH MaTEMaTHIECKOTO aHAIH3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NMPOrpamMMbl Bcero Kontpoapueie  Ipaxkruueckue oOpa3oBaTe/ibHbIE
padoThI padoTshI pecypeni

MHO0K€eCTBO JIeHCTBUTEIBHBIX YUCEIL.

Mmuorounensl. PanmonanbHble ypaBHEHUS U 24 1

HepaBeHCTBAa. CUCTEMBI IMHEWHBIX

YpaBHEHUU

Oynkuuu U rpadpuku. CreneHHas QyHKIMS C 12 1

L[eJIBIM TIOKa3aTesieM

ApudmeTrueckuil KOpeHb N-Oi CTENEHHU. 15 2

HppaumonanbHble ypaBHEHUS

IToka3zarenbHas pyHkuus. [lokasarenbHble 10 1

YpaBHEHUS

Jlorapudpmuueckas pyHKIUS. 18 5

Jlorapudmuueckue ypaBHEeHUS

Tpuronomerpuveckne BRIpaKEHUS U 2 )

ypaBHEHHUS

ITocnenoBarenbHOCTH U POTPECCUH 10 1

Henpepssabie pynkuu. [IponzBognas 20

[ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 AL 5 1

3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 12 0




11 KITACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (umdpposbie)
n/n NMPOrpamMMbl Bcero Kontpoapueie  Tpakruueckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 HccnenoBanue GyHKIMMA ¢ TOMOIIBIO 29 1
MIPOU3BOJIHOM
2 [TepBooOpasHas 1 MHTETpaI 12 1
3 I'paduku TPUrOHOMETPHUECKUX (HYHKIIHHA. 14 1
Tpuronomerpuveckrue HepaBeHCTBA
4 WpparnmonaibHbIe, TOKa3aTSIBHBIE H 24 1
JorapupMHUUECKUE HEPABEHCTBA
5 KommiekcHbie uncna 10 1
6 HarypanbHble u niensle yucna 10
CucTeMBbl palrioHATBHBIX, HPPAMUOHATBEHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECcKux 12 1
YpaBHEHUU
8 3ana4u ¢ mapaMeTpamu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HaHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabubie IlpakTuueckue
n/n Bcero U3yUYEeHUs oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl

1 [[MHOX€ECTBO, OnIepariiy Ha/l MHOYKECTBAMHU 1
1 UX CBOMCTBA 04.09.2023

2 narpamMMmel Diiiepa-Benna 1
Jlwarp P 04.09.2023
[IpumeHeHHE TEOPETUKO-MHOKECTBEHHOTO

3 1
amrmapara Jisl peleHus 3a1a4 06.09.2023
Parnnonanshele ynciaa. OOBIKHOBEHHEIC U

4 CCATHYHBIC IPOOU, IIPOLIEHTHI, 0ECKOHCUHBIC 1
8 /IPODIL TIPO 06.09.2023
NePUOANYECKHUE TPOOH
Pannonanshele unciaa. OOBIKHOBEHHEIC U

5 CCATHYHBIC IPOOU, IIPOLIEHTHI, 0ECKOHECYHEIC 1
8 /IPODIL TIPO 11.09.2023
NePUOANYECKHUE TPOOH
[Ipumenenue qpoOei U IPOIEHTOB TSt

6 1
pelIeHus MPUKJIaJIHbIX 3a1a4 11.09.2023
[Ipumenenne qpodeit u MPOIEHTOB ISt

7 1
pelIeHw sl TPUKJIAIHBIX 33124 13.09.2023
JlelicTBUTENbHBIE YKCIIa. PalloHalbHbBIE U

8 1
VppalOHaJIbHbIE YHCIIA 13.09.2023

9 Apudmerndeckue oneparuu ¢ 1
NEWCTBUTEIILHBIMI YHCIIAMHI 18.09.2023

10 Moaynb AENCTBUTEIBHOIO YHCIIA U €70 1
CBOMCTBA 18.09.2023




11

[IpubnnxEHHBIE BBIYUCIICHUS, TIPaBUIIA
OKpYIJICHUS, IPUKUKA U OLICHKA pe3ysbTaTa
BBIYMCIICHUI

20.09.2023

12

13

14

OcHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

OCHOBHBIE METOIbI PEIICHHS 1IEIIbIX U

JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPaBEHCTB

KoHTposbHast pabota mo Teme "MHOXKeCTBO
JNIEWCTBUTEIILHBIX Urced’

20.09.2023

25.09.2023

25.09.2023

15

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenne MHOrouI€Ha HA MHOTOUJIEH C
octaTtkoM. Teopema besy

27.09.2023

16

17

MHorouseHs! ¢ eabIMU KO3 hUITMeHTaMH.
Teopema Buera

Pemenue cucreM JIMHENHBIX ypaBHEHUN

27.09.2023

02.10.2023

18

Pemrenne cucreM TMHENHBIX YpaBHEHUN

02.10.2023

19

20

Marpuia cucTeMsl JINHEWHBIX YPAaBHEHUM.
Ornpenennurens MaTpULbl 2X2, €ro
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYCHUS

Onpenenurens MaTpulpl 2X2, ero
TEOMETPUUYECKUN CMBICIT M CBOWCTBA;
BBIUHUCIICHHE €r0 3HAUYeHUs

04.10.2023

04.10.2023

21

[IpuMeHeHue onpenenuTens A peLeHus
CUCTEMBI JINHEWHBIX YPAaBHEHUI

09.10.2023

22

Pemenre mpukiagHbIX 337124 ¢ ITOMOIIBIO




23

24

CHUCTEMBI JINHEWHBIX YPAaBHEHUI

Pemenne npukiagHpIX 33124 C IOMOIIbIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
CamocTostenpHas padora: "PanmronanbHbie

ypaBHEHUA U HepaBeHCTBA. CHcTeMBI
JIMHEUHBIX YpaBHEHUI"

09.10.2023

11.10.2023

11.10.2023

25

OyHKIHS, CIIOCOObI 3a1aHus (PYHKITHH.
Bsanmuo obparnbie pynkiun. Kommosumms

byHKIII

16.10.2023

26

27

28

['paduk QyHkuuu. dnemMeHTapHbIe
npeoOpazoBanus rpapukoB GyHKINUN

OO6nacTp onpeneneHuss 1 MHOKECTBO
3HaueHud ¢pynkuuu. Hynu dyHkmm.
[TpomexyTKM 3HaK MOCTOSIHCTBA

UYErHble 1 HEUETHBIE PYHKITUH.
[Tepuonuueckue GpyHkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMU

16.10.2023

18.10.2023

18.10.2023

29

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
HauOosnsiee 1 HanMeHblllee 3HAUYCHNUE
(GYHKIIMHM Ha IPOMEXKYTKE

23.10.2023

30

31

JluneliHasi, KBagpaTU4Has U JPOOHO-
TuHeHas QyHKuun

DJeMeHTapHOe UCCIIeI0BaHNE U TTOCTPOCHUE
rpaduKoB 3TUX QYHKIUN

23.10.2023

25.10.2023

32

DJeMeHTapHOe UCCIIEIOBAaHNE U TIOCTPOCHUE
rpaduKoOB ATUX QYHKIIUNA

25.10.2023

33

CTCHGHB C LICJBIM I1OKA3aTCJIEM. BI/IHOM
Hrrotona

08.11.2023

34

CrerneHn c LETBIM TT0Ka3aTeaeM. buaom
Hrrotona

08.11.2023




Crenennast GyHKIHUS C HATYPaJIbHBIM H

35
IeJTBIM ToKa3aTeneM. E€ cBoiicTBa u rpadux 13.11.2023
36 KoHntponbnas padora: "CreneHHas GyHKIHS.
E€ cBoiicTBa u rpaduk” 15.11.2023
37 Apudmerndeckuii KOpeHb HATypaIbHOMN
CTETEeHH U ero CBOMCTBA 15.11.2023
38 Apudmerndeckuii KOpeHb HaTypaTbHON
CTEIEHHU U ero CBOMCTBA 20.11.2023
[IpeoOpa3oBaHs YHCIOBBIX BBIPAKECHHIH,
39
COJIepXKaIlMX CTETICHH U KOPHU 20.11.2023
[TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIH,
40
COJIEpXKaIlMX CTETICHH U KOPHU 22.11.2023
[IpeoOpa3oBaHMs YUCIOBBIX BEIPAXKCHHH,
41
COJIEpXKAIINX CTETIEHU U KOPHU 22.11.2023
42 KonTponbHas pabota mo Teme
"Apupmernueckuil KopeHs N-it creneHun” 27.11.2023
UpparnmonansHbie ypaBHeHUs. OCHOBHBIE
43
METO/TBI pcimeHI/m UPPAIMOHATEHBIX 97 11.2023
ypaBHEHUU
HppaunonanbHbie ypaBHeHNs. OCHOBHBIE
44
METO/TBI pcimeHHsf HppaliOHATEHBIX 99.11.2023
ypaBHEHUU
45 PaBHOCHITBHBIE TIEPEXOJIBI B PEIICHUT
UpPpalMOHATILHBIX YPaBHEHHM 29.11.2023
46 PaBHOCHITBHBIE TIEPEXO/IbI B PELICHUN
UPPALMOHATIBLHBIX YPABHEHUM 04.12.2023
47 PaBHOCHIIbHBIE TTEPEXO/BI B PEIICHUH
HUPpALMOHATLHBIX YpaBHEHUH 04.12.2023
48 PaBHOCHIIbHBIE TIEPEXOBI B PEIICHUH




UPPALMOHAIIBHBIX YPABHEHUN

CgoiicTBa u rpaduK KOpHS N-0H CTENEHU KaK

06.12.2023

49 GyHKIIMA 0OpaTHOM CTENEHU C HATypaIbHbIM 06.12.2023

nokasaresieM

CgoiicTBa u rpaduK KOpHS N-0 CTENEHU KaK
50 GyHKIIMA 0OpaTHOM CTENEHU C HATypaIbHbIM 11.12.2023

MoKasaresiem

KonTtponpHast padora: "CBolicTBa 1 rpapux
o1 i;;}:{[e?{ I:}II/I”CTGHGHI/I. WppatmonanpHeie 11.12.2023
59 CreneHp ¢ palOHAIHBIM TIOKa3aTeIeM U e

CBOMCTBa 13.12.2023
53 CrerneHb ¢ palluOHaIbHBIM MTOKa3aTeNeM U e€

CBOMCTBA 13.12.2023
54 CreneHp ¢ parOHAILHBIM TIOKa3aTeleM U e

CBOMCTBA 18.12.2023
55 [TokazarenpHas pyHKUMS, €€ CBOMCTBA U

rpaduk 18.12.2023
56 Hcnonb3oBanue l“pabe/IKa byHKIIUYU A7

pelleHusl ypaBHEHUI 20.12.2023
57 HUcnonb3oBanue rpa?nxa byHKIAY 17151

pelIeHusl ypaBHEHU I 20.12.2023
58 [TokazarenbHble ypaBHeHHsI. OCHOBHBIC

METO/Ibl PEIICHUSI TTOKA3aTeIbHBIX YPaBHEHUHN 25.12.2023
59 [Toxa3zaTtenbHble ypaBHeHUsI. OCHOBHbBIE

METO/Ibl PEILIEHNUS I0KA3aTENbHbIX YPaBHEHUN 25.12.2023
60 ITokazarenbHble ypaBHEeHUsI. OCHOBHbBIE

METO/Ibl PEIICHUSI TTOKA3aTeIbHBIX YPaBHEHUHN 27.12.2023
61 Kontponbnas padora: "[lokazatenpHas




¢ynkuus. [TokazarenbHbie ypaBHeHUs" 27.12.2023
62 Jlorapudm uucna. CoiicTsa jgorapudpma 10.01.2024
63 Jlorapudm uucna. CoiicTsa jgorapudma 10.01.2024
64 Jlorapudwm yucna. CBoiicTBa norapugma 15.01.2024
65 JecsaTuunble U HATypallbHbIE JIOTapU(PMBI 15.01.2024
66 JlecaTHYHBIE U HATYypaJIbHBIC JTOTapH(PMBI 17.01.2024
67 [IpeobpazoBanue BeIpaKEHHA, COACPIKAIIMX

norapudmel 17.01.2024
68 [TpeoOpa3oBanue BbIpaKeHUH, COAEPIKAIINX

J0rapuQmbl 22.01.2024
69 [IpeoOpazoBanue BEIpAKEHHIA, COACPIKAIIX

J0rapuQpmbl 22.01.2024
70 Jlorapudmuueckas hpyHKIMs, €€ CBOWCTBA U

rpaduk 24.01.2024

KonTtponbHas pabora o Teme
71 HOFapr(bMI/ILIeCKaSI ¢byHK1M, €€ cBOiicTBa U 94.01.2024

rpadux
79 Hcnonws3oBanue rpadpuka QyHKIUN A5

pelIeHusl ypaBHEHU I 29.01.2024
73 Hcnons3oBanue rpadpuka QyHKIUN A5

penieHust ypaBHCHHI 29.01.2024

Jlorapugmuueckue ypaBHeHHsl. OCHOBHBIE
74 METObI peIIeHUs Torapu(HMUIECKUX 31.01.2024

ypaBHEHU U




Jlorapugmuueckue ypaBHeHusl. OCHOBHBIE

75 ZI;;;)};I[:; E;meﬂnﬂ J0rapupMUUECKUX 31.01.2024

Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE
76 ZI;;;)};I[:; E;meﬂnﬂ J0rapupMHUUECKUX 05.02.2024
77 PaBHOCHIIbHBIE TTEPEXO/bI B PELICHUH

jorapu(pMUUECKUX ypaBHEHHMA 05.02.2024
78 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUN

jorapu(pMUUECKUX ypaBHEHHIMA 07.02.2024
79 KonTtponsnas padora: " Jlorapudmuueckue

ypaBHeHUs" 07.02.2024
80 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC

YUCJIOBOI'0 ApryMeHTa 12.02.2024
81 Cunyc, KOCHHYC, TAHT€HC M KOTAaHTEHC

YUCJIOBOI'O apryMeHTa 12.02.2024
82 APKCHHYC, apKKOCUHYC U apKTaHTEHC

YHUCJIOBOTO apryMEHTa 14.02.2024
83 ApKCUHYC, apKKOCUHYC U apKTaHTEHC

YHICJIOBOI'O apryMEHTa 14.02.2024

TpuronomeTpudeckast OKpyKHOCTb,
84 ONpeieTIEHUE TPUTOHOMETPUUECKUX KIIHiA

‘{I/IEJ'If)[BOIC“O a;F}I/)MeI(-)IT;) pecn e 19.02.2024

TpuronomeTpudeckast OKpy>KHOCTb,
85 orpe HUE TPUTOHOMETPUICCKUX KIHAH

moosora et 19.02202¢
86 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 91.02.2024
87 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI

21.02.2024




88

OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI

26.02.2024

89 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYIIBI 96.02.2024
90 [IpeobpazoBaHre TPUTOHOMETPUYECKUX

BBIPOKCHHI 28.02.2024
o1 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX

BBIpaXEHUI 28.02.2024
92 [IpeobpazoBanre TPUTOHOMETPUIECKUX

BBIPOKCHHI 04.03.2024
03 KonTponbhas pabota no Teme

"TpUroHOMeTpHYECKUE BBIPAKCHUS" 04.03.2024

4 P i
9 eIIeHNe TPUTOHOMETPHUYECKUX ypaBHEHUH 06.03.2024
95 Penienne TpUroHOMETPUUECKUX YPAaBHEHHH 06.03.2024
96 Penienne TpUroHOMETPUUECKUX YPAaBHEHHH 11.03.2024
97 Pemenne TpUTOHOMETPUYECKUX YPaBHEHHHA 11.03.2024
98 Penienne TpUroHOMETPUUECKUX YPAaBHEHHM 13.03.2024
99 Penienne TpUroHOMETPUUECKUX YPAaBHEHHM 13.03.2024
100 Pemienne TpUTOHOMETPUYECKUX YPaBHEHHIMA
18.03.2024

KontponpHas padora: "Tpuronomerpuueckue

101 BBIPAKECHUS U TPUTOHOMETPUYECKUE 18.03.2024

ypaBHEHUS"




102

ITocnenoBarenbHOCTH, CIIOCOOBI 3aJaHUs
nocienoBareiibHocTel. Meton

MaTeMaTHYECKOU HHYKIIUH 20.03.2024
MOHOTOHHBIE M OTPAaHUYECHHBIC
1 .

03 gzsgzgzzzzeﬁﬁzsn Ucropus ananuza 90.03.2024
104 Apudmerrdeckas mporpeccus 01.04.2024
105 I'eomeTpuyeckas nporpeccus 01.04.2024
106 beckoHeuHO yObIBaroIasi reoMeTpruIecKast

nporpeccust 03.04.2024
107 Cymma 6eCKOHquH0 yObIBaroIIei

T€OMETPUUYECKON MTPOTrPECCUU 03.04.2024
108 JIMHENHBIN ¥ YKCIOHEHIUAIBHBIN POCT.

Yucino e. Dopmyna ClI0KHBIX POLEHTOB 08.04.2024
109 JIMHENHBIN ¥ SKCIOHEHIUAIIBHBIN POCT.

Uucno e. Dopmyna CI0KHBIX MPOIEHTOB 08.04.2024
110 Vcnonb30BaHue MPOrPeCcCU AJIs peIIeHus

pEeabHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa 10.04.2024
111 KonTponbhas pabota: "[locnenoBarenbHOCTH

U Iporpeccun” 10.04.2024
112 HenpepriBHblE GYHKIIMN U UX CBOWCTBA 15.04.2024
113 Touka pa3pbiBa. ACUMITOTHI IpadUKOB

byHKUIMI 15.04.2024
114 CgoiicTBa (GyHKIIMI HEPEPHIBHBIX Ha

OTpEe3Ke 17.04.2024
115 CgoiicTBa (GyHKIIMI HEPEPHIBHBIX Ha




OTpe3Ke 17.04.2024
116 MeToa MHTEpBAJIOB ISl PEIICHUST HEPAaBEHCTB 99 04.2024
117 MeToa MHTEpBAJIOB ISl PEIICHUST HEPAaBEHCTB 99 04.2024
118 Meron UHTEPBAJIOB Ul PELIECHUS HEPABEHCTB 94.04.2024
119 [TprMeHeHre CBOMCTB HETIPEPHIBHBIX

byHKIMH 15 perenust 3a1a4 24.04.2024
120 [IprMeHeHne CBOWCTB HENPEPBIBHBIX

byHKIMH 15 perenust 3a1a4 29.04.2024
121 [lepBas u BTOpast npou3BOIHBIC GYHKIIUU 99.04.2024
122 OnpezneneHue, reOMETPUYECKHI CMBICI

MIPOU3BOHOM 08.05.2024
123 Onpenenenne, GU3NIECKUN CMBICT

MIPOU3BOHOM 08.05.2024
124 VYpaBHeHMEe KacaTeabHOU K rpaduky

byHKIIUN 13.05.2024
195 YpaBHeHUe KacaTebHOW K TpaduKy

byHKIIUN 13.05.2024
126 [Tpon3BoIHBIC NIEMEHTAPHBIX (PYHKIIUH 15.05.2024
127 [Tpou3BoHBIE AJI€MEHTAPHBIX (PYHKUINN 15.05.2024
128 [IpousBoaHast CyMMBI, IPOU3BEICHUS,

YaCTHOTO ¥ KOMITO3UIIUU (HYHKITUI 20.05.2024
129 [TpousBogHasi CyMMBI, TPOU3BEACHNUS,

YaCTHOTO ¥ KOMIO3UIIUU (DYHKITHI 20.05.2024




[IpousBoiHass CyMMBI, IPOU3BEACHMUS,

1 1
30 YaCTHOT'O M KOMIIO3UIUU (PYHKIUH 22.05.2024
131 Kontpoinbnas padora: "[IponsBogHas 1 1 99 05.2024
132 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHuil: "YpaBHeHHS" 27.05.2024
133 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 1
3HaHui: "OyHkiun" 27.05.2024
134 [ToBTOpeHue ,00001ICHUE.CUCTEMATH3AITIS 1
3HAHWH. 29.05.2024
135 HroroBast KoHTpoOIbHAs paboTa 1 1 99.05.2024
136 [ToBTOpenue, 06001IeHNE, CHCTEMATH3 AU 1
3HAHUHN 30.05.2024
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 12




11 KITACC

KoanyecTBo yacoB DJIeKTPOHHbIE
Ne ara ugposBbie
n/n Tema ypoka Bcero Kontpoapueie  Tpakruueckue fI[Sy'—IEHI/Iﬂ :)Iﬁl?aiosaTeanble
padoThI padoThI pecypes:
1 [IpumeneHne mporu3BOTHON K UCCIIEI0BAHUIO 1
(GbyHKIII HA MOHOTOHHOCTB M 9KCTPEMYMBI
) [TpumeHeHre TPON3BOTHON K UCCIIETOBAHHIO 1
(GyHKIHUH HAa MOHOTOHHOCTB M 9KCTPEMYMBI
3 [IpumeHeHne mporu3BOTHON K HUCCIIET0BAHUIO 1
(GyHKIHUH HAa MOHOTOHHOCTB M 9KCTPEMYMBI
4 [IpumeHneHne MpoU3BOIHON K UCCIEI0BAHUIO 1
(GyHKIMH HAa MOHOTOHHOCTB U 9KCTPEMYMBI
5 [TpumeHeHre TPON3BOTHON K UCCIIETOBAHHIO 1
GbyHKINH HAa MOHOTOHHOCTB M 9KCTPEMYMBI
5 [TpumMeHeHre TPOU3BOIHON K UCCIIET0OBAHHIO 1
GbyHKINUH HAa MOHOTOHHOCTB M 9KCTPEMYMBI
Haxoxxnenne HanOobIIero 1 HAMMEHbIIETO
7 3HA4YeHHUs HeTPEePhIBHOHN (PyHKIIMM Ha 1
OTpE3Ke
Haxoxxnenne HanOoIbIIero ¥ HANMEHBIIIETO
8 3HAYEHUS HeNpPEepbIBHOM (PyHKIMU Ha 1
OTpE3Ke
Haxoxxnenne HanOoIbIIero ¥ HANMEHBIIIETO
9 3HAYCHMS HEMPEPHIBHON (PYHKITUN Ha 1
OTpe3Ke
Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO
10 3HAYCHMS HEMPEPHIBHON (PYHKITUN Ha 1
OTpe3Ke




11

Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO
3HA4YEHHUs1 HeTPEPHIBHOHN (pyHKIIMH Ha
OTpe3Ke

12

13

14

Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO
3HA4YEHHUs1 HeTPEPhIBHOHN (pyHKIIMM Ha
OTpe3Ke

[IpuMeHeHne MPOM3BOTHOM J1JIs1 HAXOXKICHUS
HAWTYYILEro PeIeHUs B MPUKIATHBIX
3ajJa4ax

[IpuMeHeHne MPON3BOTHOM JIJIsT HAXOXKICHUS

HaWJIyqlIero pCuICHUA B IIPUKIIAIHBIX
3aJadax

15

[Ipumenenne npou3BOIHOMN ISt
OTpe/IeTICHUSI CKOPOCTHU U YCKOPEHHUS
mpolecca, 3a1aHHOT0 GOPMYIIOi UITH
rpaduKom

16

[IpuMeHeHne Mpou3BOJHON [
OIIpEJIEJIEHUS] CKOPOCTH U YCKOPEHUS
npolecca, 3alaHHOro (opMyIon Hiu
rpaduKom

17
18

Komnozunus ¢pyHkimit

Komnozunus GyHkiumit

19

20

Kowmnozunus ¢yHkimit

I'eomerpuueckue oOpas3bl ypaBHEHUN Ha
KOOPJAMHATHOM TIOCKOCTH

21

['eomerpuueckue 0Opas3bl ypaBHEHUN Ha
KOOPAMHATHOW INIOCKOCTH

22

Kontponbnas padota: "UccnenoBanue
(GYHKIHHA ¢ TOMOIIBIO TPOU3BOTHOM"

23

[TepBooOpasHasi, 0CHOBHOE CBOHCTBO




I1€pBOOOPA3HBIX

[TepBooOpazHble 3eMeHTapHBIX (QYHKIUH.

24
[IpaBuiia HaX0XA€HUS IEPBOOOPAZHBIX

o5 [TepBooOpasHbIie 3NeMEHTAPHBIX (HYHKITUH.
[IpaBuiia HaX0XA€HUS IEPBOOOPAZHBIX

26 NHuterpai. I'eoMeTpu4eCKuid CMBICI
UHTerpana

97 Brruncnenue onpenenéHHOro HHTErpaa mo
dbopmyne Hetotona-Jleitouuia

08 Boruncnenue onpeiei€HHOro HHTErpasia no
dbopmyne Hetotona-Jleitouuia

29 [TpumeHeHne UHTETpaa A1l HAXOXKACHUS
TIoMIAIeH TUTOCKHUX (PUTYP

30 [IpuMmeHeHne nHTErpana Ui HaX 0K ICHUS
00BbEMOB IreOMETPUYECKUX TeT

31 [Ipumeps! pemennii qudpepeHnnaIbHbIX
ypaBHEHUH

32 [Ipumeps! pemennii quddepeHnaIbHbIX
YpaBHEHUU
MaremMaTHueCcKoe MOJICIUPOBAHUE PEATbHBIX

33 MIPOLIECCOB € MOMOIIBIO AU(hepeHIINATHEHBIX
ypaBHEHUH

34 Kontponbnas padota: "[lepBoobpazHas u
uHTerpan”

35 Tpuronomerpuveckne GyHKIUH, UX
CBOICTBa U Tpaduku

36 Tpuronomerpuueckue GyHKINHU, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpuueckue GyHKIUH, UX




CBOWCTBA U TpapuKu

Tpuronomerpuyeckue GyHKINH, UX

38 . 1
CBOICTBa U rpaduku

39 Tpuronomerpuyeckue QyHKIHH, UX 1
CBOICTBa U rpaduku
OT60p KOpHEH TPUTOHOMETPHIECKHUX

40 YPaBHEHHI C TIOMOIIIBIO 1
TPUTOHOMETPUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUYECKHUX

41 yYpaBHEHUH C TIOMOIIIBIO 1
TPUTOHOMETPUYECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUYECKHIX

42 yYpaBHEHUH C TIOMOIIIBIO 1
TPUTOHOMETPHYECKON OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUYECKUX

43 YpaBHEHUH C TOMOIIBIO 1
TPUTOHOMETPHYECKON OKPY>KHOCTH

44 Pemenne TpuroHoMeTpUYECKUX HEPABEHCTB 1

45 Pemrenne TpUroHoMeTpUUECKUX HEPABEHCTB 1

46 Pemenne TpuroHoMeTprUYECKUX HEPABEHCTB 1

a7 Pelrenue TpUroHOMETpUUECKUX HEPABEHCTB 1
KonTponbnas pabora: "['paduxu

48 TPUTOHOMETPUYECKUX (QYHKIIHM. 1
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METOIBI PEIICHUS TTOKa3aTeIbHBIX 1
HEPaBCHCTB

50 OcCHOBHBIE METOBI PEUICHUS TTOKAa3aTEIbHBIX 1
HEPABCHCTB

51 OCHOBHBIE METO/IbI pEIIEHUS MOKa3aTEIbHBIX 1




HEPABEHCTB

OcCHOBHEBIE METOJbI pCHICHUS ITOKAa3aTCIbHBIX

52
HEPaBEHCTB
53 OCHOBHBIE METOBI PELICHUS
Jorapu(MUUECKUX HEPABEHCTB
54 OCHOBHBIE METOBI PELICHUS
norapuMUIECKUX HEPABEHCTB
55 OcHOBHBIE METOBI PELICHUS
norapu)MUUYECKUX HEPABEHCTB
56 OCHOBHBIE METOBI PEIICHUS
norapuMUUYECKUX HEPABEHCTB
57 OCHOBHBIE METOBI PEIICHUS
UPPalMOHATILHBIX HEPABCHCTB
58 OcHOBHBIE METOBI PELICHUS
HppallMOHANILHBIX HEPABEHCTB
59 OCHOBHBIE METOBI PEIICHUS
HppallMOHANILHBIX HEPABEHCTB
60 OCHOBHBIE METOBI PEIICHUS
HPPAaIMOHAIILHBIX HEPABCHCTB
61 I'padmyeckue MeToAbI perieHus
UppaIlMOHATILHBIX YPaBHEHUI
62 I'padmyueckue MeTOABI perIeHUS
HPPAIMOHATILHBIX YPaBHEHUI
63 I'padmyueckue MeTOABI peIIeHUS
MOKa3aTeJIbHbIX YPaBHCHUH
64 I'paduueckue METObI PELICHHUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'padmueckue MeToabl pemeHus

Jorapu(MUUECKUX ypaBHEHUI




66

67

68

I'padmyeckue MeToAbI pelieHUS
norapuMIUYECKUX HEPABEHCTB
I'paduueckue METOIbI peIICHUS
norapuMIUYECKUX HEPABEHCTB

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JorapupMuuecKux
ypaBHEHUU

69

I'paduueckue METObI pELICHUS
MIOKa3aTeIbHBIX U JOrapu(pMUUECcKux
ypaBHEHUH

70

71

72

73

I'paduueckue METObI pELICHUS
MIOKa3aTeIbHBIX U JOrapu(pMUUECcKux
HEPABEHCTB

I'paduueckue MeTo bl peeHus
MIOKa3aTeIbHBIX U JOrapu(pMUUECKUX
HEPaBEHCTB

KontponsHas padora: "UpparyoHanbHele,
noka3aTesbHbIe U Jorapudmudeckue
HepaBeHCTBa"

KommekcHbie uncna. AnreOpanueckas u

TpUTrOHOMETpHUECKasi POPMBI 3arucu
KOMIIJIEKCHOTO YHMCIIa

74

KommnekcHele uncna. AnreOpandeckas u
TPUTOHOMETpHUYECKast (pOpMBbI 3arucu
KOMITJIEKCHOTO YHCIIa

75

Apudmerndeckre onepaum ¢
KOMIUIEKCHBIMHU YU CJIaMU

76

Apudmernueckre onepanum ¢
KOMIUIEKCHBIMU YUCJIaMHU

77

N300paxeHne KOMITJIEKCHBIX YHCE Ha




KOOPJAMHATHOW INIOCKOCTH

I/I306pa)KeHI/IC KOMIIJICKCHBIX YHUCECJI Ha

8 KOOPJIUHATHOMN TUIOCKOCTH

79 ®opmyna Myaspa. Kopau N-o#1 cteneHu us
KOMIJIEKCHOTO YHUCIIa

80 ®opmyna Myaspa. Kopau N-o#i creneHu us
KOMILIEKCHOTO YHCTia
[IpumeHeHne KOMIUIEKCHBIX YHCEI JUIS

81 penieHus: GU3NIECKUX U T€OMETPHUCCKUX
3a1a4y

82 Kontponbhas padota: "KomrmiekcHbie
yucna"

83 HarypanbHble 1 1iensie yncia

84 HarypanbHble u niensle yucna

85 [TpuMeHeHHE TPU3HAKOB JCITUMOCTH TIEITBIX
quCen

86 [IpumeHeHne MPU3HAKOB AETUMOCTH IENBIX
quCen

87 [IpuMmeHeHne MPU3HAKOB AETUMOCTH IENBIX
gucen: HOJl u HOK

38 [TpuMeHeHHEe TPU3HAKOB JICTUMOCTH IIEJTBIX
gucen: HOJl m HOK

89 [IpuMmeHeHne MPU3HAKOB IETUMOCTH IIENIBIX
YHUCEJN: OCTATKH 110 MOIYJTIO

90 [IpuMmeHeHne MPU3HAKOB IETUMOCTH IIENIBIX
YHCeNl: OCTATKU MO0 MOIYITIO
[IpumeneHne MpU3HAKOB AETUMOCTHU LENbIX

91 yucen: anroput™ EBKiuaa s pemeHus

3a/1a4 B LEIbIX YUCIaxX




92 KonTponbHas padora: "Teopus menbix

yucen"”

CucreMa 1 COBOKYITHOCTb YPaBHCHUH.
93 PaBHOCUIIBHBIE CHCTEMBI H CUCTEMBI-
CJIeJICTBUS

CucreMa 1 COBOKYITHOCTb YpaBHCHUH.
94 PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CJIEICTBUS

05 OcHoBHBIE MCTOJbI pCHICHUA CUCTEM U
COBOKynHOCTGﬁ pairuOHAJIbHBIX ypaBHeHI/Iﬁ

OCHOBHBIC METO/IbI PEILICHHS CHCTEM U
96 COBOKYITHOCTEH MpPalMOHATBHBIX
YpaBHEHUU

97 OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEW IMOKA3aTEIbHBIX YPAaBHEHUI

OcHoBHbBIC METOJbI pCHICHUSA CUCTEM U

98
COBOKYITHOCTCH IMOKA3aTCIIbHBIX ypaBHeHI/Iﬁ

OcHOBHBIE MCTO/JbI pCHICHUA CUCTEM U
99 COBOKYITHOCTEH JIOTapu(HhMUIECKUX
YpaBHEHUI

OCHOBHBIE METO/IbI PEILICHHS CHCTEM U
100 COBOKYITHOCTEH JIoTapu(HMUIECKAX
YpaBHEHUI

[IpuMeHeHHe cCHCTeM K pelIeHUI0
MaTeMaTHYECKUX 3a/]1a4 U 3a/1a4 U3

101 pa3nuyHbIX 001acTeil HAyKH U peabHOM
’KM3HU, HHTEPIIPETALHS TTOTY4YCHHBIX
PE3yNIBTaToB

102 IIpumeHeHnEe CUCTEM K PELIEHUIO
MaTeMaTHUYECKUX 3a7a4 U 3a7ad 13




pa3nuyHbIX 001acTeil HAYKH U peabHOM
KU3HU, HHTEpIIpETaLus I0JY4EHHBIX
pe3yJIbTaTOB

[IpumeHeHrne HEPABEHCTB K PELICHUIO
MaTeMaTHUUYECKUX 3a7a4 U 3a7a4 u3

103 pa3nuyHbIX 001acTeil HAYKH U peabHOM
KU3HHU, UHTEPIPETALNS TTOTYISHHBIX
pe3yibTaToB
Kontposnbnas pabora: "Cucremsi

104 panroHaATBHBIX, UPPAIMOHATIHHBIX
MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHEHHH"

105 PanmonansHble ypaBHEHUS ¢ TapaMeTpaMu

106 PannonanbHble HepaBeHCTBaA ¢ TapaMeTpamMu

107 PannoHaneHbIE CUCTEMBI € ITapaMeTpaMu

108 HppannoHaibHble ypaBHEHUS, HEPABEHCTBA
C rmapamMmeTpamMu

109 HppanroHanbHbIe CHCTEMBI C TapaMeTpaMu

110 IToka3zaTenbHblE YpaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazarenbHbIE CUCTEMBI C TTApAMETPAMU

112 Jlorapudmuueckue ypaBHEHUs, HEPABEHCTBA
C rmapaMeTpamMu

113 Jlorapudmuueckue cucTeMsl ¢ HapaMeTpamu

114 Tpuronomerpuveckne ypaBHEHUS C
napameTpamu

115 Tpuronomerpuueckrue HepaBeHCTBA C
napameTpamu

116 TpuronomeTpudecKue CUCTEMBI C




117

118

119

120

napameTpamu

ITocTpoenue u ucciegoBanue
MaTEMaTHYECKUX MOJENIECH PEAIbHBIX
CUTYalUi C IIOMOLIbIO YPABHEHUH C
rapamMeTpamu

ITocTpoenue u uccnenoBaHue
MaTeMaTHYECKUX MOJIEEeN peabHbIX
CUTYyallUii C TOMOIIBIO CUCTEM YpaBHEHUH C
napameTpamu

[TocTpoenue u uccienoBaHue
MaTEeMaTHYECKUX MOJIENeN peabHbIX
CUTYaIUH C OMOIIBIO CUCTEM YPAaBHEHHI €
napameTpamu

KonTponbnas pabora: "3anauu c
napaMerpamu’

121

122

123

[ToBTOpenue, 0600IIEHNE, CHCTEMAaTH3 AT
3HaHui: "YpaBHeHus"

[ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "YpaBHeHus"

[ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 AL
3HaHui: "YpaBHeHus. Cucremsl ypaBHeHU"

124

125

[ToBTOpenuEe, 0600IIEHNE, CHCTEMATH3aIIHS
3HaHui: "HepaBencrsa"
[ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "HepaBeHncrsa"

126

[ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 AL
3HaHui: "HepaBeHncrna"

127

[ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 AL
3HaHuii: "[IpousBoaHas u e€ npumeHenue"

128

[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS




3HaHui: "[Ipon3Boanas u e€ npumeHeHue"

[ToBTOpEHME, 0000IIEHNE, CHCTEMATHU3 AL

129 . R 1
3Hanuii: "[IpousBogHas u e€ npumeHenue"
130 [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHuii: "MHTEerpan u ero npuMeneHue"
131 [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHuit: "Oyakun"
132 [ToBTOpeHnue, 06001IeHNE, CUCTEMAaTH3AIUS 1
3HaHui: "Oynkun"
133 [ToBTOpeHME, 06001IIEHNE, CUCTEMATH3AIUS 1
3HaHui: "Oynkun"
134 HToroBast KOHTpOJIBbHAS paboTa
135 HToroBasi KOHTpOJIbHASA paboTa 1 1
136 HOBTOPGHI/IG, 0000111eHHe, CHCTEMATH3aIIUS 1
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10







YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






