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INOACHUTEJIbBHAS 3AIINCKA

VYueOHblii Kypc «AunreOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM W3
HaubOosee 3HAUYMMBIX B IPOrpaMMe CpelHero ooiiero oOpa3oBaHUs, MOCKOJIbKY, C OJHOMI
CTOPOHBI, OH OOecHe4YMBaeT WHCTPYMEHTAJIbHYIO 0a3y Uid H3y4YeHHs BCEX ECTECTBEHHO-
HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (POPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBIILICHHUE
o0yJaromuxcsi Ha YpOBHE, HEOOXOIUMOM Uil OCBOCHHMS HH(OPMATHKH, OOIIECTBO3HAHHMS,
UCTOPUH, CIIOBECHOCTH U JPYyruX JUCHMIUIMH. B pamkax paHHoro ydeOHOro Kypca
oOydaromuecss OBJAJIEBAIOT  YHHMBEPCAJIbHBIM  SI3bIKOM COBPEMEHHOH HayKu, KOTopas
dbopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMAaTUUIECKOU opme.

VY4eOHblil Kypc anredpsl W Hayall MaTeMaTHYECKOTO aHAJIM3a 3aKJIaJbIBA€T OCHOBY JJIS
YCIEIIHOTO OBJIAJCHUS 3aKOHaMU (PU3UKHU, XUMHH, OWUOJOrMH, TOHUMAaHHUS OCHOBHBIX
TEHACHIIMNA pPa3BUTHS IKOHOMUKH M OOIIECTBEHHOW >KWU3HHU, IMO3BOJISIET OPUEHTHPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOIB30BATH UX MJIS
JAIBHEWINET0 00pa3oBaHWs W B IIOBCEIHECBHON JKM3HM. B TO ke Bpemsl OBJIaJeHUE
a0CTPaKTHBIMHM U JIOTUYECKH CTPOTUMHU KOHCTPYKIUSMHU anreOpbl U MaTeMaTUYeCKOro aHaan3a
pa3BUBAaeT YMEHHE HAaxOJUTh 3aKOHOMEPHOCTHU, OOOCHOBHIBATH HCTHHHOCTH, JIOKa3bIBATh
YTBEPXKICHHS C TIOMOIIBI0 MHAYKIIMHA U PACCYXKAATh JCAYKTUBHO, UCIIOIB30BaTh 0000IIEHUE U
KOHKpEeTH3alulo, a0CTparupoBaHUE U aHAJIOTHI0, (OPMHUPYET KpEaTUBHOE U KPUTHUECKOE
MBIIILJIEHUE.

B xone m3yuenus ydeOHoro kypca «AnreOpa ¥ Hayala MaTEeMaTUYECKOTO aHAIM3a»
oOydaroluecsi MOJy4YalOT HOBBIA ONBIT pPELICHUS NPUKIATHBIX 3a7ad, CaMOCTOSITEILHOTO
MOCTPOCHUS MaTeMaTHYEeCKUX MOJIeJeH pealbHbIX CUTyalUd, UHTEpPIpETalud MOJy4YEHHBIX
pELIEHNH, 3HAKOMSTCS C IPUMEPAMU MaTeMaTHYECKHX 3aKOHOMEPHOCTEH B IPUPOJE, HAYKE U
HCKYCCTBE, C BBIAAIOLIIMMHUCA MATEMATUYECKUMU OTKPBITUSIMU U UX aBTOPaMH.

VY4eOHbIl Kypc o0siajaeT 3HAYMTEIbHBIM BOCHUTATEIbHBIM ITOTEHIIMAJIOM, KOTOPBIH
peanu3yercss Kak uyepe3 ydeOHbI Marepuall, CHOCOOCTBYIOUIMI (POpMHUPOBAHHMIO HAYYHOIO
MHUpPOBO33pEHHUS, TaKk M 4epe3 crneunpuky y4deOHOW  JIeATeNbHOCTH, TpeOyromei
MPOJIOJDKUTENIBHOM ~ KOHLEHTpPAallMM  BHUMAaHUS, CaMOCTOSTEIIBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YEHHbIN pe3yibTar.

B ocHoBe Meronuku oOyueHus anreOpe M HayalaM MaTeMaTHYECKOIO aHajau3a JIeXKHT
JeSITeIbHOCTHBIN MPUHLUI 00Y4EHUsI.

B ctpykType yuebHOrOo Kypca «Anredpa 1 Hadajaa MaTeMaTHYeCKOT0 aHAIM3a) BhIICTICHBI
CIIEIyIOIINE COJEpKaTeIbHO-METOAUYECKHe JUHUM: «Uucna u BblUMCICHUS», «DYHKIMH U
rpadukny, «YpaBHEHHUS U HEpaBEHCTBa», «Havama maTemaTnyeckoro ananmsay, «MHOXKECTBA U
Joruka». Bce OCHOBHBIE CONEP)KATEIBHO-METOAWYECKUE JIMHUM H3Y4arOTCsl Ha NPOTSHKEHUU
JIBYX JIeT oOy4eHMs Ha ypOBHE CpPEIHEro o0Iero oOpa3oBaHMs, €CTECTBEHHO IOMOHSISA IPYTr
JIpyra ¥ MOCTENEHHO HACHIIAsCh HOBBIMM TeMaMH U pasjaenamu. JlaHHbIH ydeOHBIH Kypc
ABIIIETCS. WHTETPaTUBHBIM, IIOCKOJIBKY OOBEAMHSIET B ce0e CcoJepikaHue HEeCKOJIbKUX
MaTeMaTHYECKUX JMCUUIUINH, TaKUX Kak anreOpa, TPUrOHOMETpPHs, MaTeMaTHUYECKU aHalu3,
TEOpHsl MHOXKECTB, MaTreMaThyeckas joruka u npyrue. [lo mepe Toro kak oOydaromiuecs
OBJIaJIEBAIOT BCcE Oosiee MIMPOKMM MaTeMaTUYECKHUM allaparoM, y HHUX IOCJIeI0BaTEIbHO
dbopMupyeTcsi U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKyl0 MOJIENb pPEaJbHOU
CUTyallid, MPUMEHSATh 3HAHUS, MOJTYYCHHBIE MPU U3YUYEHUU Y4eOHOTO Kypca, Al pelieHUs
CaMOCTOSITENIbHO C(POPMYJIMPOBAHHON MaTeMaTH4eCKOH 3ajaud, a 3aTeM HHTEPIPETHPOBATH
CBOH OTBET.



CopnepxxarenpHO-MeTOIMYECKass  JUHUSA — «Yucna W BBIYMCIICHMS)» — 3aBEpLIAECT
(dbopMUpOBaHNE HABBIKOB HCIIOIH30BAHUS JCHCTBUTENBHBIX YHUCEN, KOTOpOE OBLIO HAYaTO Ha
YpOBHE OCHOBHOTO 00Iero odpazoBanus. Ha ypoBHe cpeanero odmiero o0pa3oBaHus 0co00e
BHUMaHue yaemnseTcss GOpMHUPOBAHUIO HABBIKOB PAIlMOHAJBHBIX BBIYMCICHUH, BKIIOYAIOUINX B
ce0sl CIONb30BaHNE PA3TUYHBIX (OPM 3aIUCH YHCIa, YMEHHE AeNaTh MPUKUIKY, BBIIOIHATH
npUOIKEHHBIC BRIYUCIICHUS, OIICHUBATh YHCIIOBBIC BRIPAKEHUS, pabOTaTh C MATEMATHUYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYyYarolUIMMCsi MHOXECTBAa HATYypaJIbHBIX, IIEJIBIX, PAllUOHAIBHBIX U
JIEMCTBUTEIIbHBIX YHUCEN JOIMOIHSAIOTCS MHOXECTBOM KOMIUIEKCHBIX ducell. B KaxaoM 3 3TuX
MHO>KECTB pPacCMaTPUBAIOTCA CBOWCTBEHHBIE eMy clielu(DUYECKUe 3a/1auu U Olepaluu: JeIeHne
HAIEJIO, OMNEPUPOBAHWE OCTAaTKAMH Ha MHOXECTBE IIeNIbIX 4YHCEN, O0cCoOble CBOMCTBA
paloOHATBHBIX U UPPAIMOHATBHBIX YUCEN, apu(PMETHUYECKUE OIEepaluy, a TAaKKe M3BICUYCHUE
KOpHSL  HAaTypaJIbHOW  CTENEHHM Ha  MHOXECTBE KOMIUIEKCHBIX  uucen. bmaronmaps
MOCJIEIOBATEIbHOMY  PACUIMPEHHMIO Kpyra HCIOJb3YEMbIX 4YHMCEl W 3HAKOMCTBY C
BO3MOXKHOCTSIMHU UX MPUMEHCHHSI 1Tl PEIICHUS PA3IMYHBIX 33729 (POpMHUpYyeTCs MpeACcTaBIeHUE
0 €IMHCTBE MAaTEMATUKH KaK HAYKH U €€ POJIM B IIOCTPOCHUH MOJIETIEH peaibHOr0 MUPA, IIIUPOKO
UCIIOJNIB3YIOTCSI 0000IIEHIE U KOHKPETH3AIH.

Jluans «YpaBHEHHUS U HEPABEHCTBA» PEaTU3yeTCs] Ha MPOTSHKEHUH BCEro OOy4YeHHS Ha
YpPOBHE CpelHero oOmero o0pa3oBaHUs, IOCKOJIbKY B KaxiaoMm pazzaene I[IporpamMmbl
IPEIYyCMOTPEHO pEelIeHHEe COOTBETCTBYIOUIMX 3aaad. B pesynpraTe o0ydaromuecs: OBIaeBalOT
pa3IMYHBIMM ~ METOJAAMHU PEIIEHUS palUOHAIbHBIX, HPPALMOHAIBHBIX, IOKA3aTEJbHbIX,
Jorapu(pMHUUECKUX U TPUTOHOMETPUUYECKUX YPaBHEHMI, HEPABEHCTB M CHUCTEM, a TaKXkKe 3ajad,
coaepxamux mapamerpbl. [lonmydeHHbIE YMEHMsI MIMPOKO HMCIOJIB3YIOTCS TPH HMCCIETOBAHUU
(GYHKIMA C TOMOIIBIO TPOU3BOAHOMN, MPU PEIICHUH MPUKIIAIHBIX 3a7a4 U 3a7a4 Ha HAXO0XK/IEHUE
HauOOJBIINX U HAMMEHBITUX 3HaYeHui GyHKiuu. [lanHas comepikareiabHas TUHUS BKIIOYAET B
cebst Takke (GOopMUPOBaHHWE YMEHUH BBIMONHATH pacu€Tel Mo (opmynaM, HpeodpazoBaHUs
palMoOHATBHBIX, UPPAMOHATHHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHUMN, a TaKKE BBIPAKEHUH,
colepxammx creneHn u Jjorapudmel. bmaromaps usydeHuio anredpandeckoro marepuana
MPOUCXOIUT JalibHEllliee pa3BUTHE AITOPUTMHUYECKOTO U aOCTPAaKTHOTO  MBIIUICHUS
oOydaromuxcsi, GOPMHUPYIOTCSI HAaBBIKU JETYKTHUBHBIX PAacCyKICHHH, pabOThl C CHMBOJIBHBIMU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEH M 3aBUCHUMOCTE B BUJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeiaraet 3QpGheKTUBHBIE HHCTPYMEHTHI JIJIS1 PEIICHUS MPAKTHIECKUX U €CTECTBEHHO-
Hay4YHBIX 33]1a4, HaIJISIIHO JIEMOHCTPUPYET CBOU BO3MOXKHOCTHU Kak SI3bIKa HAYKH.

CopepxarensHo-MeToanueckass TuHUS «DyHKIMU U TpaUKU» TECHO MeperuieTaeTcs ¢
JPYTUMH  JUHUSAMH  Y4eOHOrO Kypca, TIOCKOJIBKY B  KakKOM-TO CMBICIE  3aaaéT
MOCJIEIOBATEILHOCTh ~ M3Y4YEHUs1 Marepuana. V3ydeHue  CTENeHHOH, IOKa3aTeIbHOM,
norapupMUUECKON U TPUTOHOMETPUYECKUX (YHKIUH, UX CBOMCTB U rpaMKOB, HCIOIH30BAHHE
GyHKIUE Ui pelieHus] 3a7ad W3 JPYTUX YYeOHBIX IMPEAMETOB U PEATbHON JKU3HU TECHO
CBSI3aHO KaK C MaTEMaTHYECKUM aHAJIM30M, TaK M C pelIeHHEM ypaBHEHUW W HepaBeHCTB. [Ipu
9TOM OOJBIIIOE BHUMAHHME yAenseTcs (OPMUPOBAHUIO YMEHHS BBIpaXaTh GopMyIamMu
3aBUCHUMOCTH MEXY pa3IMYHbIMUA BETUYMHAMH, UCCIIEAOBATh MONTYYCHHbIE (YHKIIMH, CTPOUTH
ux rpaduku. Matepuan 3TOH coJepKaTeNbHOM JIMHUM HAaLEeleH Ha pPa3BUTHE YMEHUH U
HABBIKOB, MO3BOJIAIOIINX BbIpaKaThb 3aBHUCHUMOCTH MEXAY BEJIMYMHAMHM B pazIu4HON (opme:
aQHAJTMTUYECKON, TrpadudecKoil u cJIOBecCHOHW. Ero wu3ydeHwe CcrmocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTH K  OOOOIICHHIO W  KOHKPETU3AaIlWU,
HCIIOJIb30BAaHHUIO aHAJIOTUH.



CopepxarenbHas 1uHusa «Hagana mateMaTnyeckoro aHajan3a» MO3BOJIIET CYHIECTBEHHO
pacHIMpPUTh KPYT KaK MaTeMaTHYEeCKUX, TaK M MPUKIAJAHBIX 3aJlay, JOCTYIMHBIX O0y4YaromuMcs,
TaK KaK y HHUX TMOSBISETCS BO3MOXHOCTh CTPOUTH IPAQHUKHU CIOKHBIX (DYHKIUH, OMPEICNIATh X
HauOOJIbIIME U HAUMEHbIINE 3HAYEHUS, BBIYUCIATD IIoM@aau Guryp u oObEMBI Tel, HaXOIUTh
CKOPOCTHM U YCKOpEeHHs ImporeccoB. JlaHHas coziepxaTelbHas JIMHHAA OTKPHIBACT HOBBIC
BO3MOKHOCTH IIOCTPOCHHUSI MATEMaTHYECKUX MOJEJIEeH pealbHbIX CHUTYyaluii, MO3BOJSET
HaxOJIUTh HaWJIydlllee pEelICHHWE B NPHUKIAJAHBIX, B TOM YHCIE COIMATbHO-2KOHOMHYECKHX,
3aJayax. 3HAKOMCTBO C OCHOBAaMH MAaTeMaTHUYECKOIO aHaiu3a CHOCOOCTBYET pPa3BUTHIO
abCcTpakTHOrO, (hOPMATBLHO-IOTHYECKOTO0 U KPEaTUBHOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUM
pacmo3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U UcKyccTBe. OOydaromuecs
Y3HAIOT O BBIJAIOIIUXCS PE3YJIbTAaTax, MOJYYEHHBIX B XOJI€ pa3BUTUS MAaTEMaTUKHU KaK HayKH, U
00 UX aBTOpax.

CopepxarenpHO-MeTOANYECKAsE JHHUS «MHOXKECTBAa U JIOTHMKa» BKIIOYaeT B cels
AJIEMEHThl TEOPUU MHOXKECTB W MaTeMaTHYECKOM JIOTUKU. TeopeTHMKO-MHOKECTBEHHBIC
MPEACTABJICHHUS TMPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTEMaTHKH W MpeyiaralT HamOosiee
VHUBEPCATbHBIA SI3bIK, OOBEAMHSIONIMI BCE pa3felibl MaTeMaTUKH W €€ MPUIOKEHHH, OHU
CBSI3BIBAIOT pa3Hble MaTEMaTUYECKHUE TUCIUIUIMHBI U UX TPUIIOKEHUs B efuHoe 1enoe. [loatomy
BOXHO JaTh BO3MOXXHOCTh OOy4YaloIIEeMyCs TOHHUMAaTh TEOPETHUKO-MHOKECTBEHHBIM SI3BIK
COBPEMEHHON MaTeMaTUKU U HCIOJNb30BaTh €ro JUIsl BBIPAKEHHUS] CBOMX MbIciei. [pyrum
BaXHBIM IPU3HAKOM MaTEMaTHKW KaK HAyKH CJIeAyeT MPHU3HATh CBOWCTBEHHYIO €i CTPOroCTb
000OCHOBaHMI ¥ CJE€IOBaHHE OMNpEeACNEHHBIM TpaBUIaM [OCTPOCHMS JOKa3aTelbCTB.
3HaKOMCTBO C DJIEMEHTaMH MAaTEMaTUYECKOW JIOTUKU CIOCOOCTBYET PA3BUTHIO JIOTHYECKOTO
MBIIUICHUS O0YYAIOIINXCS, TIO3BOJISIET UM CTPOUTH CBOM PACCYXKIICHUSI HA OCHOBE JIOTUYECKUX
npaBuil, GOPMHUPYET HABBIKK KPUTUYECKOTO MBITILIICHUSI.

B yuebHom kypce «Anrebpa W Hayala MaTeMaTUYECKOTO aHalM3a» IMPUCYTCTBYIOT
OCHOBBI ~ MAaTEMAaTHYECKOTO  MOJCIHUPOBAHHUSA, KOTOpPbIE€  TMPHU3BAaHBI  CIOCOOCTBOBATH
(OpMHUPOBAHUIO HABBIKOB TOCTPOCHHUS MOJIEJIEH peaqbHbIX CHUTYalluid, HCCIEIOBAHUS STUX
MoJieJiell ¢ TOMOIIBI0 ammapara anreOpsl W MaTeMaTHYeCKOro aHaiu3a, HHTEpHpeTaruu
MOJIYYEHHBIX pe3yibTaToB. Takue 3aqaHusl BIUIETEHBbl B KXl W3 PA3[EOB MPOrPAMMBI,
MOCKOJIBKY BECh MaTepuall yueOHOTO Kypca HIMPOKO MCTONB3YeTCs NIl PEIICHUS MPUKIIATHBIX
3amau. [lpu pemieHMH peaNbHBIX TMPAKTHYECKUX  3a7ad  OOydJaroniuecss pa3BUBAIOT
HAOIOIaTEIbHOCTh, YMEHHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOIB30BATh
aHAJIOTHIO, 0000IIaTh M KOHKPETHU3UPOBaTh Mpoliemy. JlesTensHOCTh MO (OPMHUPOBAHUIO
HABBIKOB PEIICHHS MPUKIIATHBIX 33/1ad OPTaHU3yeTCs B MIPOIIECCEe U3YUEHUS BCEX TeM yueOHOTO
Kypca «AnreOpa 1 Hayajla MaTEMaTUYECKOTO aHATTU3ay.

Ha usydenue yueOHOro Kypca «Anredpa u Hadyajaa MaTeMaTHYECKOTO aHaTN3a» OTBOAUTCS
272 ygaca: B 10 xmacce — 136 yacoB (4 uvaca B Heneno), B 11 kmacce — 136 yvacoB (4 yaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA

10 KUIACC

Yuciia 1 BBIYMCICHUSA

Parnmonanbubie uncina. OOBIKHOBEHHBIE U JIECSATUYHBIE JPOOH, MPOLEHTHI, OECKOHEUHBIE
nepuoauieckue apobu. Ilpumenenue apoOeil 1 MPOLEHTOB Ui pEIICHHs MPUKIaIHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaTbHON KU3HHU.

JlelicTBuTenpHble yKcaa. PanuoHanbHble W MppalMOHalbHBIE uyucia. Apudmernueckue
OIepanyy ¢ JECUCTBUTEIBHBIMU 4YHciIaMU. MOIyib NEMCTBUTENBHOIO YHUCIIA M €r0 CBOMCTBA.
[TpuOn>kEHHbIE BBIUMCIIEHUS, IIpaBWJIa OKPYIJIEHMs, MNPUKHUJKA U OLEHKa pe3ysbrara
BBIYMCIICHUM.

Crenenb ¢ nenbM nokasatenem. bunom Herotona. Vcnonbs3oBanue noaxoasieit popmbl
3anMucy JEHCTBUTENbHBIX YUCEN JUIsl PEIICHUs TPAKTUYECKUX 3a]1a4 U [IPEJICTaBICHUS JaHHBIX.

ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHU U €ro CBOMCTBA.

CreneHp ¢ palMOHAJBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JIECHCTBUTEIbHBIM
IIOKA3aTeJIEM.

Jlorapudwm gucia. CBoiicTBa Jiorapudma. JlecaTHaHbIe M HaTypaIbHBIC JIOTapU(MEI.

CuHyc, KOCUHYC, TAHI€HC, KOTAHI'€HC YHCJIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHHYC U
apKTaHI€HC YHCIOBOI0 apryMeHTa.

YpaBHeHHus! M HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE NpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCUIIbHBIE YypaBHEHUS U ypaBHEHHUs-cIeACcTBUs. HepaBeHCTBO, pellieHre HepaBeHCTBa.

OCHOBHBIE METO/Ibl PELICHHUS LIETIbIX U JPOOHO-pallMOHANIBHBIX YPaBHEHUN U HEPaBEHCTB.
MHorounessl OT OJHOM NEpeMEHHOH. JleneHue MHOrodjleHa Ha MHOTOWIEH C OCTAaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu kodddumnmentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUH, COJIEPIKAINX CTENIEHU U KOPHH.

HppanuonaneHele  ypaBHeHUs. (OCHOBHBIE METOABl PEUICHMsS  HPPALMOHAIBHBIX
YpaBHEHUM.

[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS T0KA3aTEeIbHbIX YPABHEHHUI.

[Tpeobpa3zoBanue BbIpaKeHHH, ColepKalIiX Jorapudmal.

Jlorapupmuueckue ypaBHeHHA. OCHOBHBIE METOABI PELICHHUS JIOTapu(PMUUECKHX
YpaBHEHUM.

OcHoBHble TpHUroHoMeTpuueckue (opmynsl. [Ipeobpa3oBaHne TPUTOHOMETPHUUECKHUX
BBIPAKEHUI. Pelllenre TpuroHoMeTpu4ecKux ypaBHEHHM.

Pewenne cucrem NMHEMHBIX ypaBHEHUM. Marpuina CUCTEMBl JIMHEHMHBIX YpaBHEHUM.
Onpenenurens MaTpuipl 2X2, €ro reOMETPUUYECKHH CMBICI M CBOMNCTBA, BBIUMCIEHHE €r0
3HA4YEeHUs, IPUMEHEHUE ONPEIEIUTENS JUIsl PELICHUS] CUCTEMBI JIMHEHHBIX ypaBHeHUU. Pemenue
MPUKIIAIHBIX 3a7]a4 ¢ IOMOIIbIO CUCTEMBI JIMHEWHBIX ypaBHeHUH. VccnenoBanrue mocTpoeHHON
MOJIEJIH C TOMOLIBI0 MAaTPHUIL U ONIPEAETUTEINIEH.

IlocTpoeHre MaTeMaTHYEeCKUX MOJENIEH pealbHOM CUTyallUH C IIOMOILBI) YPaBHEHUH U
HepaBeHCTB. [IpyMeHeHHe ypaBHEHUMH M HEPAaBEHCTB K PEIICHUI0 MAaTEMAaTHYECKHUX 3a7ad U
3a/1a4 U3 pa3InYHBIX 00JIaCTEH HAYKU U PeaIbHOM KU3HH.

DOyHKUUH U rpadpuKu

OyHKMs, crnocodbl 3anaHus (QyHKuuu. B3ammuo obOpatnblie ¢ynxiuu. Kommosuius
byakuuii. ['paduk Gyakuu. InemeHTapHbie TpeoOpa3oBanus rpaduKoB PyHKITUH.
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OO6nacth omnpeeNneHns 1 MHOXKeCTBO 3HaueHni GyHkuuu. Hymu ¢ynknuu. [IpomexyTku
3HaKonocTosHcTBa. YETHbie M HeuéTHble QyHKUMU. llepuogmueckue ¢ynkuuu. IlpomexyTku
MOHOTOHHOCTH (yHKIHMU. MakcUMyMbl 1 MUHHUMYMBI QyHKIMU. Hanbomnpiiee u HauMeHbIee
3HaYeHUs PYHKIIMH HA IPOMEXKYTKE.

Jluneitnasi, kBaApaTU4HAsA U IPOOHO-TMHEHHAS PYHKIMU. DIIEMEHTapHOE UCCIIEOBaHUE U
MOCTPOCHUE UX TPAPHUKOB.

Crenennast QpyHKIMS ¢ HATypalbHBIM M IENBIM IMOKaszareiaeMm. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHs N-0il cTeneHu kak (yHKUHMHU OOpaTHOW CTENEHU C HATypalbHBIM
MIOKa3aTeJEM.

[TokazarenbHas U Jorapudmuueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonp3zoBanue
rpaduKoB PYHKIUH U pelIeHNs] ypaBHEHUH.

TpuronomeTrpuyeckass OKpPY)XKHOCTb, ONpEICICHUE TPUTOHOMETPUUECKUX (PYHKIHN
YHMCJIIOBOI'O apIyMEHTA.

@yHKIMOHAIbHBIE 3aBUCMOCTH B pEalIbHbIX IPOIECCaX U SBJICHUAX. I'paduku peasbHbIX
3aBUCHMOCTEH.

Hayana maTemMaTn4yeckoro aHajamsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHus MOCIe0BaTeNbHOCTEH. MeTo1 MaTeMaTH4eCKOn
UHAYKIUU. MOHOTOHHBIE M OIpaHUYEHHBIE IOCJIEA0BATEIbHOCTU. McToprs BO3HMKHOBEHUS
MaTeMaTUYECKOI0 aHa/In3a KaK aHajln3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckas U reoMeTpuueckas  mporpeccud. beckoHeyHo — yObIBaromias
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO YOBIBAIOILIEH TeOMETpHUYECKONW MPOrpeccuu.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yumcno e. dopMmyrna CIOXKHBIX MPOLEHTOB.
Hcronbs30BaHne NPOTpeCCUu Il pELIEHUS PEANIBHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBable (yHKIMM W UX cBoiicTBa. ToOukw pas3pbiBa. ACHUMOTOTH TpaduKOB
¢ynkuuii. CBoiicTBa (DyHKIMI HENpPEepBIBHBIX Ha OTpe3ke. MeToJ MHTEpBaJIOB JUIsl peIIeHUs
HepaBeHCTB. [IprMeHeHne CBOMCTB HENPEephIBHBIX (YHKIIHUM JIsl pelIeHus 3a/1a4.

[lepBas u BTOopas npousBoaHbie GyHKIMH. OnpeneneHue, TeOMETPUIECKU U HU3MIECKUi
CMBICT POU3BOAHON. YpaBHEHUE KacaTeNbHOU K rpaguKy GpyHKIHH.

[Tpou3BoHbIE 3neMeHTapHbIX QyHKIUH. [Ipon3BoiHAs cyMMBbI, TPOU3BEICHUS, YACTHOTO
Y KOMIO3UIIMU QYHKIUH.

MHo:xecTBa M JIOTHKA

MHOXecCTBO, Onepalvy HaJ, MHOXKECTBAMU M UX CBOMCTBa. Jluarpammel Ditiepa—Benna.
[IpuMeHeHrnEe TEOpEeTUKO-MHOXKECTBEHHOIO amnmnapara il ONMCAaHMs pealbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YyUeOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHUE,
JI0Ka3aTeNNbCTBO, PABHOCWIBHBIE YPABHEHHS.

11 KJIACC

Yuciaa 1 BLIYHCTIECHUS

Harypanbusle u nenble uucna. [IpuMmeHeHMe NpPU3HAKOB JEIMMOCTH LEIBIX YHCEIl,
HanOonbIMi o0mui nenutens (nanee — HOJl) u Haumensiee obmee kpatHoe (manee — HOK),
OCTaTKOB IO MOAYJI0, airopuT™Ma EBKIIMIa 17151 perieHust 3a1a4 B LEJIbIX YHCIax.

KommekcHpie umcna. AnreOpandeckas W TPUTOHOMETpPHYECKass (OpPMBI  3alUCH
KOMIUIEKCHOTO YuCiIa. ApupMETHUECKHE ONEpalud ¢ KOMIUIEKCHBIME Ynciamu. M300paxkeHue
KOMIUIEKCHBIX YHMCE HAa KOOpAUWHATHOH IockocTu. @opmyna Myaspa. Kopau N-oii ctenenu u3



KOMIUIEKCHOTO 4ucna. [IpuMeHeHHe KOMIUIEKCHBIX 4YHCeN IJs pelieHus (GU3NYecKux u
r€OMETPUYECKUX 3a1a4.

YpaBHeHusI 1 HEPaBEeHCTBA

Cucrema 1 COBOKYITIHOCTb YPaBHEHU U HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI -
ciencTBusi. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPUUECKUX YpPaBHEHUH C IOMOINbI0 TPUTOHOMETPUUYECKOM
OKPY’KHOCTH. Penienue TpuroHoMeTpuyeCKuxX HEPaBEeHCTB.

OcHOBHBIE METOJIbI PEILICHUs TOKA3aTENbHBIX U JIOrapu(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPAIIUOHAIBHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABl  pELIEHUS CUCTEM U  COBOKYIIHOCTEH  pallMOHAaJbHBIX,
UPpaMOHATIBHBIX, TOKA3aTEIbHBIX U JIOTapU(PMUUECKUX YPaBHECHHUH.

VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamH.

[IpuMeHeHne ypaBHEHUN, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEeMAaTHYECKUX 3a1ad U
3aJa4 M3 Pa3IMYHBIX OO0JIACTeH HAayKHM M pPEATbHOM JKW3HW, HMHTEPIPETAlus MOTyYeHHBIX
pe3yabTaToB.

DOyHKIUH U rpauKu

I'paduk kommosunun QyHkuuii. I'eomerpudeckue oOpasbl ypaBHEHHI U HEPAaBEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpudeckne GyHKINHU, UX CBOHCTBA U TpauKH.

['padmyeckue MeTONBI pEIICHUS YpaBHEHUH H HepaBeHCTB. [paduueckue MeTombl
peleHus 3a1a4 ¢ mapaMeTpaMH.

Ucnonbs3zoBanue rpadukoB (QPyHKIUN O HCCIEIOBAHUS TPOILIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPHU PELICHUH 3a/1a4 U3 IPYrUuX yUeOHBIX MPEIMETOB U peaTbHON KU3HU.

Havana maTeMaTH4eCKOro aHaJIM3a

[TpruMeHeHne MPOU3BOIHOM K UCCIEI0BAaHUIO (PYHKIIMNA HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenre HanOobIIero 1 HAMMEHBIIIETO 3HAUYEHUN HEMTPEPHIBHON (DYHKITMM Ha OTPE3KE.

IIppuMeHeHre NPOM3BOMHOM JUIS HAXOXKJICHHS HAWIYYIIErO pPEIICHUS B IPHUKIAJIHBIX
3ajadax, JIs OIpEeNeNIeHUs] CKOPOCTH U YCKOPEHHs Ipoliecca, 3adaHHOro Gopmysoil uiam
rpauKoMm.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO MepBooOpa3HbIX. [lepBooOpaszHbie AMeMEHTapHBIX
byukuuii. [IpaBuna HaxoXAeHUS IEPBOOOPA3HBIX.

Wurerpain. I'eomerpuyeckuii CMbICI UHTErpaia. Berauciienre onpenenéHHoro uHTerpaia
no ¢popmyine Hetorona-Jleitoauna.

[IpumeHeHrne WHTerpajga s HAXOXKACHUS IUIOMAAEeH IUIOCKUX ¢Uryp U o0bEMOB
F€OMETPUYECKHX TEJ.

[Tpumeps! pemennit AuddepeHnrnanbHbIX ypaBHeHHH. MaTeMaTHuecKoe MOJIEIMPOBAaHUE
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU(PepeHIINaTbHBIX YPaBHEHUH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA YYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATHYECKOI'O AHAJIA3A» (YTJIYBJEHHBIM YPOBEHB) HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATHBI

1) rpaaaHCcKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUMU  OO0ydYarollerocs Kak akTUBHOTO U
OTBETCTBEHHOI'0 4JIEHa POCCHIMCKOro OOIIECTBA, MPEACTABICHUE O MaTEMaTHUYECKUX OCHOBAX
(YHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYyp TpakJaHCKOTO oOIIecTBa
(BBIOOpPBI, OMPOCHI U JAPYroe), yMEHHWE B3aUMOJICWCTBOBATH C COIMAILHBIMH WHCTUTYTAMHU B
COOTBETCTBUU C UX (PYHKIUSIMU U Ha3HAYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OpMHUPOBAHHOCTh POCCUMCKON T'PakJTaHCKON MIEHTUYHOCTH, YBaXKEHUS K MPOIIIOMY U
HACTOAILIEMY POCCUMCKONM MaTeMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHKEHHUSIM POCCHUUCKUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJIblI, UCIOJIb30BAHUE 3TUX JIOCTUKEHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

OCO3HAaHHWE  JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUYECKOr0 MOBEACHUS, CBI3AHHOTO C MPAKTHUYECKUM IPUMEHEHUEM
JOCTH>KEHUI HAyKH U AESTENbHOCThIO YUYEHOIO, OCO3HAHME JMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOMYMUBOTO OYAYIIETO;

4) 3cTeTH4YeCKOr0 BOCTIMTAHUSA:

ACTETUYECKOE  OTHOUIEHWE K  MHUpPY, BKJIIOYas  3CTETUKY  MAaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ay, peHIeHHH, pacCyXIeHUH, BOCIPHUUMUYUBOCTh K
MaTEeMaTUYECKUM acTieKTaM Pa3InYHbIX BUJIOB UCKYCCTBA,

5) pu3nveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS PUMEHSATh MaTeMaTHUECKHE 3HAHUS B UHTEpecax 3J0POBOTO
u Oe3omacHOro oOpasza *H3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0pPOBBIO (3/10pOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, peryisipHas Gpu3ndeckas akTUBHOCTB),
¢buznyecKoe COBEPILIEHCTBOBAHHE MTPH 3aHATHSAX CIIOPTUBHO-03/I0POBUTENBHOMN 1€ATEIbHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYIly, OCO3HAHHE IIEHHOCTH TPYIO0JIt00Us, UHTEpEC K pa3iuuHbIM cepam
poeCCHOHAIBHON ACSTEIIBHOCTH, CBS3aHHBIM C MaTEMaTUKOW W €€ MPUIOKEHUSIMH, YMECHUE
COBEpINaTh OCO3HAHHBIA BBIOOp Oynaymied mpodeccut W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHBI, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4ecKoMy OOpa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTHYECKON HANPaBJICHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYpbI, TOHUMAaHHE BIHSHUS COIHAIBHO-
HPKOHOMHYECKUX IIPOLIECCOB HA COCTOSIHME NIPHUPOJHOM M COLHMANbHOM Cpelbl, OCO3HAHUE
00aTbHOTO  XapakTepa  JKOJIOTMYECKHX  MpoOJieM, OpHeHTalus Ha  [pUMEHEHHE
MaTeMaTUYeCKUX 3HAHUN JUIsl pelieHus 3ajad B 00JacTU OKpY’KaIoLIel cpelbl, MiIaHUpOBaHUE
MOCTYIKOB M OLIEHKU WX BO3MOXXHBIX TOCJIEACTBUN JJIsI OKPYXKAIOLIEH CpeIbl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH W OOIIECTBEHHOW MPAKTHUKH, TOHUMAHME MaTEMAaTUYeCKOH HAayKH Kak chepsl
YeJI0BEUYECKON JESTENbHOCTH, 3TAllOB €€ pa3BUTHS U 3HAYMMOCTHU JUIsl pa3BUTHS LIMBUIIM3ALINY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyIbTYPOU KaK CPEICTBOM IO3HAHMS MUPA,
TOTOBHOCTH OCYILECTBIIATH POCKTHYIO M UCCIIEN0BATEIbCKYIO NE€ATEIbHOCTh MHANBHYaIbHO U

B IPYIIIIE.

METAHNPEIAMETHBIE PE3YJIbTATbBI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHBbIE y4eOHbIe JeiicCTBUS

ba3zoBble Jjoruyeckue JeicTBUSA:

BBISIBJISITH M XapaKTEPU30BaTh CYNICCTBCHHBIC MPU3HAKM MAaTEMaTHYECKUX OOBEKTOB,
MOHSTHUM, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH ONpEACTCHUS TMOHATHUH,
yYCTaHaBIIMBATh CYIIECTBEHHBbIN NpHU3HAK KiIacCU(pUKAUU, OCHOBaHUA i1 0000IIeHus u
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3A;

BOCIIPUHUMATh, (HOPMYJIMpPOBATh W MPEOOPA3OBBIBATH CYKICHUS: YTBEPAHUTCIbHBIC WU
OTpUIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3UM U MPOTHBOpeYHs B (akTax,
JAHHBIX, HAONIOJACHMSIX W  YTBEPKACHHSIX, TNpeajaraTb KPUTEPUU IS  BBISBICHUSA
3aKOHOMEPHOCTEH U IPOTUBOPEUUL;

JienaTh BBIBOJbI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOU€HHH, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIILHO JOKA3aTebCTBA MAaTEMATUUYECKUX YTBEPKICHHUH (TIpsIMbIE U
OT TPOTHUBHOTO), BBICTPAWBATh APTyMEHTAIMIO, TPHUBOJUTH TMPUMEPHI M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXJACHHSI U BHIBOJIBI;

BbIOMpaTh CHoco0 pemieHus YydeOHOW 3adauu (CpaBHHUBATh HECKOJIBKO BapHaHTOB
peuieHusi, BBIOMpaTh HamboJiee TMOAXOAUIMNH C YYETOM CaMOCTOSITETLHO —BBIJCIICHHBIX
KpUTEPUEB).

ba3zoBble ucciiegoBaTe/IbCKHeE 1eHCTBUA:

MCIIOJIE30BATh BOIPOCHI KaK MCCIIEN0BATENLCKUI MHCTPYMEHT MO3HAHUA, POPMYITUPOBATH
BOIPOCHI, (DUKCUPYIOIIHME TPOTUBOpPEUHE, MPOOJIEMy, YCTaHABIWBATh HCKOMOE U JaHHOE,
(bopMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO TO3UIMIO, MHCHHE,

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, HCCIIEIOBAaHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEKTa, SIBICHUS, IMPOIECCa, BBISIBICHUIO
3aBUCUMOCTEHN MEXIy 00BEKTaMH, SIBJICHUSIMHU, TTPOLIECCAMU,

CaMOCTOSTENIbHO (hOpMyIIUpOBaTH 00OOIIECHUS ¥ BBIBOJBI IO pe3yJbTaTaM MPOBEAEHHOTO
HAOIIO/IEHUsI, UCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3yJIbTaTOB, BHIBOJAOB U
0000I1IEHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE TPOIIECCA, a TAKXKE BBIIBUTATH MPEANOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISBIISITH JeUIUTHI HHPOPMAITNH, JAHHBIX, HEOOXOAUMBIX JJII OTBETA Ha BOIPOC U IS
pelIeHMs 3a1a4H;

BbIOMpaTh MHGOPMALMI0O M3 HCTOYHHUKOB  Ppa3MYHBIX THUIOB, AaHAJIU3UPOBATb,
CUCTEeMAaTU3UPOBAaTh W HMHTEPHPETUPOBATh HMH(POPMAIMIO pPA3IHYHBIX BHIOB ©  (QopM
MIPE/ICTABIICHHUS;



CTPYKTYpUpOBaTh  HMHGpOpMALMIO, MPEACTaBIATh €€ B pa3IMuHbIX  (opMax,
WILTIOCTPUPOBATH IpadUuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPHUSM.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUS

Oo0menne:

BOCIIPHHUMATh U (HOPMYIHPOBATh CYXIEHHS B COOTBETCTBHU C YCIOBUSIMH U LEISIMHU
oO0I1eHus, SICHO, TOYHO, TPAMOTHO BBIPa’KaTb CBOIO TOUKY 3PEHUS B YCTHBIX U IMUCBMEHHBIX
TEKCTax, JaBaTh IIOSCHEHUS 10 XOAY pELICHHs 3aJa4d, KOMMEHTUPOBATh IIOJy4YEHHBIN
pe3yJbTaT;

B X0z€ OOCYX/IEHHUS 33a/1aBaTh BOIPOCHI MO CYLIECTBY OOCYXKIAaeMOH TeMbI, TPOOIEMBI,
pemaeMoi 3a1auy, BBICKA3bIBATH MJEH, HALIEICHHBIE HA IOMCK PELICHMs], CONOCTAaBIISTh CBOU
CYXJIEHUS C CYXACHUSAMH JPYrUX YYaCTHHKOB JManora, oOHapyKuMBaTh pa3jvyle U CXOJCTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBATh Pa3HOTIACHS, CBOU BO3PAKCHUS;

IPEJICTaBIISITh PE3YJAbTaThl PELICHMs 3aJlauM, SKCIEPUMEHTA, HCCIIEIOBaHUS, IMPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (opMmarT BBICTYIJICHMS C Y4€TOM 3aJad HpPE3eHTalUu U
0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHble yHHBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusauus:

COCTABJIATh IUIAH, aJIFOPUTM pEIIeHHs 3a/auyd, BBIOMpaATh CIOCOO peleHHs ¢ y4ETOM
UMEIOIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI pELIeHUH ¢ y4ETOM HOBOM HH(pOpMaLIUH.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJVIEKT:

BJIaJIETh HAaBBIKAMU IMO3HABATEIbHON peduieKCHU Kak OCO3HAHUS COBEpIIAEMBbIX NeHCTBUI
U MBICIUTENBHBIX IPOLIECCOB, HX Ppe3yJdbTaToOB, BIAJETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS IPOIIecca U pe3yibTaTa pelieHus MaTeMaTUUeCKOH 3a1auu;

NpEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh INpPH PELIEHUM 3a/ayd, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHMBAaTh COOTBETCTBME pe3ylbTaTa LEIM M YCJIOBHUSM, OOBSCHATH MPUYMHBI
JOCTHKEHUS] WJIM HEAOCTH)KEHUS pe3yJbTaTOB JEATEIbHOCTH, HAaXOAWUTh OIIMOKY, JaBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

CoBMecTHasI 1eSITEILHOCTD:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThI IpU
pelieHnn y4eOHbIX 3a/Jay, TMPUHUMATh IeJIb COBMECTHON JEATEIbHOCTH, IUIaHUPOBATH
OpraHu3alMi0 COBMECTHOM pPabOTHI, pacrpeleniTh BUIbl padoT, JOrOBapHBATHCS, OOCYXIATh
npoliecc 1 pe3yabTaT padoThl, 0000IaTh MHEHHUS HECKOJIBKUX JIIOACH;

y4acTBOBaTh B IpyNMHOBBIX (hopMax paboThl (0OCyXkaeHHs, OOMEH MHEHUH, «MO3TOBBIE
HITYPMbI» U HHBIE), BBIIOJHATH CBOIO YacTh paOOThl U KOOPAMHHPOBATH CBOM JEHCTBUS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHMBATh KAayeCTBO CBOET0 BKJIaga B OOLIMI MPOAYKT IO
KPUTEPHIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMH B3aUMOACHCTBUS.

NPEJMETHBIE PE3YJIbTATbBI
K xonny oOyuenuss B 10 kJjacce 0Oy4aroIIMICS MOMYYHUT CIEAYIOIIHE MPEIMETHBIE
pe3yJbTaThl 1O OTIACIBHBIM TeMaM pabodeil mporpaMmel yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTHYECKOr0 aHAJIN3a»:
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Yucia M BLIYMCICHUA:

CBOOOJTHO OIIEPHUPOBATH MOHATUAMU: PAMOHAIBHOE YUCIIO, OECKOHEYHAs TePHOIIECcKast
IpoOb, MPOIEHTHI, WPPAMOHAIFHOE YHCIO, MHOXECTBA PAIlMOHAIBHBIX M JACHCTBUTEIHHBIX
4HCell, MOLYJIb AEUCTBUTEIBHOIO YUCIIA;

HOPUMEHSATH IpOOU U MPOLIEHTHI Ul PeLeHHs] IPUKIJIAHbBIX 3a/1a4 U3 pa3IMYHbIX OTpaciieit
3HAHUU U pEAIbHOM KU3HU;

NPUMEHATh TPUOIIKEHHBIC BBIUMCIICHUS, TPABWIA OKPYTJICHHS, MPHUKHIKY U OLEHKY
pe3yJibTaTa BBIYUCIICHUN;

CBOOOJTHO ONEpUPOBaTh IOHSATUEM: CTENEHb C LEJIbIM II0Ka3aTeleM, HCIOJIb30BaTh
HOIXOAALIYI0 (OPMY 3alHMCH JACHCTBUTEIBHBIX YWCEN JUISl PEIICHHS NPAaKTUYECKUX 3a1ad U
IIPEJICTaBICHUS JaHHbBIX;

CBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HaTypalbHOM CTENEeHH;

CBOOOJIHO ONEPUPOBATH MOHATHEM: CTENIEHb C PallMOHAJIbHBIM I10Ka3aTeIIEM;

CBOOOJHO ONEpPUPOBATH IOHATUSAMU: Jorapudm yucia, JNECATHUYHbIE M HaTypajbHbIE
J0TapuQMBbl;

CBOOOJTHO ONEpUPOBaTh MOHATUSMH: CHHYC, KOCHHYC, TAHI€HC, KOTaHI€HC YHCIOBOIO
apryMeHra;

OIIEpUPOBATh NOHATUIAMHU: APKCUHYC, APKKOCUHYC U ApKTAHI'€HC YUCIOBOIO apryMeHTa.

YpaBHeHus1 U HePaBeHCTBA:

CBOOOJHO  OHEpUpOBaTh  HOHATHSAMM:  TOXKIECTBO,  ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U ypaBHEHUA-CIICICTBUS, PABHOCWIBHbBIE HEPABEHCTBA;

IPUMEHSTh pa3IUYHbIE METOAbl DPELIEHUS pPALMOHAIBHBIX U JPOOHO-PAMOHAIBHBIX
YpaBHEHUH, IPUMEHSATh METOJ] HHTEPBAJIOB JUIsl PEIIEHNsI HEPABEHCTB;

CBOOOJTHO ONEpUPOBaTh MOHATHSAMU: MHOTOYIEH OT OJHOW IMEPEeMEHHOH, MHOTOWIEH C
HeNbIMA KO3 QUIMEHTaMH, KOPHHM MHOTOYJIEHA, INPUMEHSATh JeJIeHMe MHOrowieHa Ha
MHOT'OWIEH C OCTaTKOM, TeopeMy be3dy n teopemy Buera s pemenns 3anay;

CBOOOZHO ONEpUpoBaThb MOHSTHUSAMM: CHCTEMa JIMHEHWHBIX YpaBHEHUH, MaTpHla,
ONpEACIUTENb MaTpULBl 2 X 2 W €ro reOMETPUUYECKHH CMBICH, HCIOJIb30BaTh CBOWCTBA
onpenenuTens 2 X 2 Juid BBIYUCIEHUS €ro 3HAYEHUs, IPUMEHATh ONPEIECIUTENN IS PELIECHUS
CUCTEMBbI JIMHEWHBIX YPaBHEHUH, MOJEIUPOBATH PEaJbHbIE CUTYallUd C MOMOUIbIO CUCTEMBI
JUHEHHBIX YpPaBHEHMH, HCCIEeIOBaTh IIOCTPOEHHBIE MOJEINW C TOMOUIbI0 MAaTpull U
OINpEeAEINTENEH, UHTEPIIPETUPOBATD ITOIYYEHHBIN PE3yJIbTaT;

UCIOJIb30BaTh CBOMCTBA JIEWCTBUI C KOPHSAMH JUIsl TpeoOpa30oBaHusl BRIPaKEHUI;

BBIMIOJHATh NPEOOpa3oBaHUsS YHCIOBBIX BBIPAKEHUH, COAEpXKAIlUX CTENeHH C
palrroHaIbHBIM TIOKa3aTelleM;

UCMOJb30BaTh  CBOMCTBA JIOrapu(MoOB Uid  MHpeoOpa3oBaHUS  JIOTapH(PMHUUECKHX
BBIPAKECHMUI;

CBOOOJAHO  ONEpUpOBaTh  MOHATHSMH:  HMppAllMOHANbHbBIE,  IOKa3aTeJIbHbIE U
JorapuMHuyUecKue ypaBHEHMsI, HAXOJUTh WX PELICHUS C MOMOIIBI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
WM OCYIIECTBIISAS IPOBEPKY KOPHEN;

OPUMEHATh  OCHOBHBIE  TpUTOHOMETpuueckue  GopMynsl i mpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKCHU;

CBOOOJHO ONEpPUPOBATH IOHATHEM: TPUTOHOMETPHUUYECKOE YypaBHEHHME, IPUMEHATh
HEo0XouMbIe (POPMYIIBI TS PEIICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUI;
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MOJICIUPOBaTh PpEAJIbHbIE CUTyallud Ha s3bIKE aiareOpbl, COCTABIATh BBIPAKCHMS,
YPaBHEHHUs, HEPABEHCTBA 110 YCIOBUIO 3aJadM, HCCIIEI0BaTh IIOCTPOEHHBIE MOJEIH C
UCIIOJI30BaHUEM ammapaTa anreOpsl.

DOyHKIUM U rpapukm:

CBOOOJTHO ONEpUPOBaTh MOHATUAMU: (PYHKIMS, CHOCOOBI 3aJaHusl (YHKLUHU, B3aUMHO
oOparHbple (QYHKIUHM, KOMIO3UIMUSA (YHKIUH, rpaduk (yHKIHMH, BBIIONHATH 3JEMEHTapHBIC
npeoOpa3oBanus rpadukoB GyHKINHT;

CBOOOJTHO ONEpUpPOBaTh IMOHATUAMHU: OOJIACTH ONPEJENEHHs] M MHOXKECTBO 3HAaYEeHUH
(GyHKLIUYU, HYIU QYHKLIUH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA,

CBOOOJTHO OIEPHPOBATH TMOHATHAMU: YETHBICE M HEUETHBIC (DYHKIUHU, MEPUOTUYECKUE
(GyHKUIMH, TPOMEXKYTKM MOHOTOHHOCTH (DYHKIIMH, MAaKCUMyMbl W MHUHUMYMBI (YHKIUH,
HauOoJIbllIee U HaUMEHblIIee 3HaYeHNEe (YHKLIUU HAa IPOMEKYTKE;

CBOOOJIHO OINEpPUPOBATH MOHATHSAMHU: CTENEHHass (DYHKIMsS C HATypaJbHbIM U LEJIBIM
nokasareseM, rpaduk CTENeHHOH (YHKIMW C HATypaJbHBIM M ILEJIBIM MOKa3aTeieM, rpaduk
KOpHsI N-0ii CTETIeHU KaK (YHKIIMU OOpATHOM CTENICHH C HaTypaJlbHBIM IIOKa3aTeIeM;

ONEpUpPOBATh MOHATHAMM: JIMHEWHas, KBaJpaTW4yHas W JApoOHO-IMHEHHas (QYyHKIUH,
BBINOJIHATH 3JIEMEHTApPHOE UCCIIEI0BAaHUE U IIOCTPOECHUE UX IPa(PUKOB;

CBOOOJTHO ONEPHPOBATH MOHATUSAMH: IOKa3aTelbHas W JorapupmMuueckas (GyHKIUU, UX
CBOWCTBA M TpadUKH, HCIIOIB30BATh UX IPApUKH JUIS PEIICHHS YPAaBHEHHIA;

CBOOOJTHO ONEpUPOBaTh MOHATHSMU: TPUTOHOMETPHUUYECKAs OKPYKHOCTb, OIpe/eeHue
TPUTOHOMETPHUUYECKUX (PYHKIIUN YUCIOBOTO apryMEHTa;

UCIOJIb30BaTh rpa@uku (yHKUMN A HUCCIEIOBAaHUS IPOLIECCOB U 3aBUCUMOCTEN Mpu
pelIeHNnH 3a/ady U3 JAPYTUX y4eOHBIX NMPEAMETOB M PEabHOM JKM3HM, BBIpaXKaTh (opMyliaMu
3aBUCHUMOCTH MEXKy BEIMYMHAMY;

Havana maTeMaTH4eCKOro aHaJmu3a:

CBOOOJHO OINEpPUPOBATh MOHATUSAMHU: apuPMeTHUYecKass M TeoMeTpuuecKasl Mporpeccus,
OecKkOHEYHO yObIBaroIlasi reOMeTpruecKasi Mporpeccusi, TMHEHHBIA U SKCIIOHEHIIMAbHBIN POCT,
(bopMyIa CI0XHBIX MPOLIEHTOB, UMETh IPECTABICHNE O KOHCTAHTE;

MCII0JIb30BaTh IIPOIPECCUU ISl PELIEHMsI pEAJIbHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa;

CBOOOZHO  ONEpUpPOBaTh IMOHATHSAMHU:  IIOCJIENOBATEIbHOCTh,  CIIOCOOBI  3a/laHus
MOCIIeI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE MTOCIE0BATEILHOCTH, TOHUMATh OCHOBBI
3apOXKICHUS] MATEMaTUYECKOI0 aHaJIN3a KaK aHajan3a OECKOHEYHO MaJbIX;

CBOOOJTHO ONEpPHPOBATh MOHATUSMH: HENpEphIBHbIE (DYHKIMH, TOYKU pa3pbiBa rpaduka
(GYHKIMH, aCUMITOTHI rpaduka GyHKIIH;

CBOOOJHO ONEpUPOBATh MOHATHEM: (YHKIMS, HEMpepbiBHash Ha OTpe3Ke, MPUMEHATH
CBOWCTBA HEMIPEPBIBHBIX (DYHKLMH s peIIeHHs 3a/1a4;

CBOOOJTHO ONEpUpOBaTh IMOHATUSMHU: TiepBas W BTOpass MPOU3BOJHBIE (YHKIIMH,
KacaTesnbHas K rpa@uky QpyHKUINU;

BBIUNCIISATh MPOU3BOJHBIE CYMMBI, NPOU3BEICHHUS, YAaCTHOTO M KOMIIO3ULUHU JBYX
(byHKUUH, 3HaTh TPOU3BOHBIE 3JIEMEHTAPHBIX (PYHKIHII;

UCIIO0JIb30BaTh T€OMETPUUYECKUNA U (PU3UUECKUI CMBICI MPOU3BOAHOM [T pelIeHHs 3a/1au.

MHo:xecTBa U JIOTHKA:

CcBOOOJIHO ONEPUPOBATH MOHATHSIMU: MHOXECTBO, OIIEPALIUU HAJl MHOKECTBAMU;

MCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN amnmapar JUisl ONMCAaHUsS peajlbHBIX MPOIECCOB
U SIBJIGHUH, IPY PELICHNH 33/1a4 U3 JPYTrUX y4eOHBIX PEIMETOB;
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CBOOOJHO OMNEpUpPOBATh MOHITUSIMH: OIpeAeSieHue, Teopema, YypaBHEHHE-CIIEJCTBUE,
CBOWCTBO MaTeMaTU4YeCKOro OOBEKTa, JOKa3aTeNbCTBO, pPABHOCWIBHBIE ypaBHEHUS U
HEPaBEHCTBA.

K konmy oOydenums B 11 kijacce oOydaromuics TMOJYYUT CIEAYIOIIUE MPEIMETHBIC
pe3yJbTaThl 1O OTICIBHBIM TeMaM padoyeil mporpaMMmbl yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTUYECKOr0 aHAIIU3an:

Ymuciia 1 BBIYUCICHUSA:

CBOOOZHO OINEpPUPOBaTH MOHSATUSMHU: HATypajJbHOE U 1EJ0€ YHCI0, MHOXKECTBa
HaTypaJIbHbIX M LENbIX YHCEJ, UCIIOJIb30BaTh NMPU3HAKU Aeaumoctu nenslx yucen, HOJ[ n HOK
HaTypaJbHBIX YMCEN IS PELICHM 3aa4, IPUMEHATh aroput™ EBknnna;

CBOOOZHO OMEpPUPOBATh MOHATHEM OCTAaTKa MO MOJYJIIO, 3alIUChIBATh HATYpalbHBIC YHCIIa
B Pa3JIMYHBIX O3ULIMOHHBIX CUCTEMAX CUHCIICHHUS;

CBOOOJHO ONEpPUPOBATh MOHATHUAMHU: KOMIUIEKCHOE YHCIO U MHOXKECTBO KOMILJIEKCHBIX
YHCeN, MPEICTABIIATh KOMIUIEKCHBIC YHCIa B alre0pandeckoil M1 TPUTOHOMETPUYECKOH (opme,
BBITMOJIHATH apu(METHUYECKIE ONEpallii ¢ HUIMH U U300paxaTh Ha KOOPAMHATHOMN MIIOCKOCTH.

YpaBHeHUs] M HEPABEHCTBA!

CBOOOZAHO  ONEpUPOBATH  MOHATUSIMHM:  HMPPALMOHAIBHBIE,  IIOKa3aTeJIbHbIE U
JorapupMHUUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIICHUS C TOMOIIBIO PABHOCHIIBHBIX MEPEXOI0B;

OCYIIECTBIISITH 0TOOP KOPHEW MPU PEIICHUU TPUTOHOMETPUYECKOTO YPaBHEHNUS,

CBOOOJTHO OIEpUPOBaTh MOHATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPHUMEHAThH
HeoOxoauMble (POPMYJIbI IJIS1 pELIEHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATHAMH: CUCTEMAa U COBOKYIHOCTb YpaBHEHUI U HEPAaBEHCTB,
PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBHS, HAXOAUTh PEIICHUS CUCTEMBI U COBOKYITHOCTEMN
palfoHaIbHBIX, HPPAIOHATBHBIX, TOKA3aTeNbHBIX M JIOTapU(MUYECKUX ypaBHEHUH U
HEPaBEHCTB;

pemarh panuoOHaNbHBIE, HPpPALMOHAIBHbBIE, [IOKa3aTeJbHble, JIOTapUPMHUUECKUE U
TPUTOHOMETPUYECKHE YPABHEHUS U HEPABEHCTBA, COJIep KAlllle MOYJIN U MTapaMeTphl;

MPUMEHSTh TpadudecKrue METOBI JIJIsl PEelIeHUs] YPaBHEHUI 1 HEPAaBEHCTB, a TakKe 3a/1a4
C IapaMeTpaMy;

MOJIEJIMPOBaTh peajibHble€ CHUTYallMd Ha S3bIKE anreOpbl, COCTABJIATH BBIPAXKEHUS,
YpaBHEHUSI, HEPABEHCTBA M MX CHUCTEMbI II0 YCJIOBHUIO 3aJlaud, HCCIEI0BATh IOCTPOCHHBIE
MOJIEJIH C MCIIOJIb30BaHUEM armapaTa anreOpsl, HHTEPIPETUPOBAThH MOJIYUYEHHBIN pE3yabTaT.

DyHKIUHN U TPaQUKH:

CTPOUTH Irpa@UKy KOMMO3UIMHA (YHKIUN C IMOMOIIBIO AJIEMEHTApPHOIO MCCIEIOBAHUS U
CBOMCTB KOMITO3UIIUHU ABYX ()YHKIIHIA,

CTPOUTh TeoMeTpHYeckre oOpa3bl ypaBHEHWH © HEPABEHCTB HA KOOPAWHATHOU
IIJIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMU: TPAPUKH TPUTOHOMETPHUIECKUX (PYHKITUH;

MPUMEHSTHh DYHKIIUHU AJIE MOJISTUPOBAHUS M UCCIIEIOBAHUS PEaTbHBIX MPOIIECCOB.

Hauvana maTemaTnueckoro aHajamsa:

UCIIOJIb30BaTh IPOU3BOJIHYIO U HCClIeAoBaHMS (YHKIUM HAa MOHOTOHHOCTh U
3KCTPEMYMBI;

HAXOJUTh HaUOOJbIIIEe U HAMMEHbINIEeE 3HAYCHHs (PYHKIIUMU HEMPEPHIBHON HA OTPE3KE;
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UCTIOJIB30BaTh MPOU3BOIHYIO ISl HaXOXICHUS HAMIYUIICrO PEIICHUS B MPUKIATHBIX, B
TOM YHCJIE€ COIUAIBHO-DKOHOMUYECKHUX, 3aJa4ax, JAJs ONPEACICHUS CKOPOCTH M YCKOPEHUs
mporecca, 3aIaHHOT0 GOPMYIION UITH TPaPUKOM;

CBOOOJTHO OTIEPUPOBATh MOHIATUAMU: IEPBOOOPA3HAsI, ONPEEIEHHBIA HHTETPANI, HAXOAUTh
NepBOOOPA3HbIC AJIEMEHTAPHBIX (YHKIMHA W BBIYUCIATH UHTErpan mno ¢opmyne Hproorona-
JleriOnuma;

HAXOJWTh IJIOMAIH IIOCKUX (QUTYpP U 0OBEMBI TENT ¢ TOMOIIBIO UHTETPAJIa;

UMETh MPEJCTABICHHE O MaTEeMAaTHYECKOM MOJICIIMPOBAHUHM Ha TPUMEpPE COCTABJICHUS
nuddepeHIaIbHBIX YPaBHCHUH;

peliaTh MPUKIAJHBIE 33a49id, B TOM YHCJIE COIMATbHO-YKOHOMHYECKOTO U (PU3NIECKOTO
XapakTepa, CpeICTBAMHU MAaTEMAaTHYECKOTO aHAIIK3a.

14



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Koan4yecTBo 4acoB
Ne HaumeHoBaHue pa3ieioB U TeM K I DJiIeKTpoHHbIE (HU(POBHIE)
n/n NMPorpamMmbl Bceero OHTPOTLHLIC PaKTHYECKHE o0pa3oBaTejibHbIE pecypchl
padoThI padoThI
MHOX€ECTBO JEUCTBUTEIBLHBIX YHUCEI.
1 MHorousnensl. PaninoHanbHble ypaBHEHUS U 24 1
HepaBeHCcTBA. CHCTEMbl TMHEHHBIX YPaBHEHUIH
5 Oyukuuu U rpaduku. CreneHHas GyHKIIHS C 12 1
LIEJIBIM ITOKa3aTeneM
3 Apudmerndeckuit KOpeHb N-0 CTENEHHU. 15 1
WppanmonansHble ypaBHEHUS
4 [TokazarenpHast pynkuus. [lokazareapHbie 10 1
ypaBHECHUS
Jlorapudmuueckas GyHKIUS.
5 18 1
Jlorapudmuueckue ypaBHeHUs
5 TpuronomeTpuyecKkue BHIPAKEHUS U 29 1
ypaBHECHUS
7 [TocnenoBaTeTbHOCTH M IPOTPECCUH 10 1
8 HenpepwiBabie pynkiuu. [IponsBoanas 20 1
9 [ToBTOpeHue, 0600IIEHNE, CUCTEMATH3AIIH 5 5
3HAHUN
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 136 10 0
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11 KJIACC

KoauuecTBO 4acoB

Ne HaumeHoBaHue pa3ieioB U TeM DJIeKTpoHHbIE (HU(POBHIE)
n/n MPOrpamMmbl Bcero Kontpoarnste | IIpaKrayeckue oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThl
1 I/ICCJ'IC,I[OBaHI:IC GYHKIHHA ¢ TOMOIIIBIO 22 1
IPON3BOIHOM
2 ITepBooOpasHas M UHTETPa 12 1
3 ['paduku TPUrOHOMETPUUECKUX (PYHKITHI. 14 1
TpuronomeTpruyeckrue HepaBeHCTBA
4 HppanmonansHble, OKa3aTeNbHbBIE U 24 1
norapuMuYecKre HEPaBEHCTBA
5 KomrmiekcHbie uncia 10 1
6 Harypasibnble u niensie yucna 10 1
CucreMbl paliiOHATBHBIX, HPPAMUOHATBEHBIX
7 MOKa3aTeIbHBIX U JIOTApUPMUICCKUX 12 1
ypaBHEHUU
8 3aaun ¢ mapaMeTpamu 16 1
9 HOBTOP@HHG, 000011IeHHE, CHCTEMATU3aLIU 16 9
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoauyecTBo yacoB Jlata uzyyenust
Ne JJIeKTPOHHBbIE LU (PPOBHIE
Tema ypoxa Koutpo | IMpaktu | Ilo o p uudp
n/n Bcero | JbHBIE yeckue IJIAHY dakrty oOpa3oBaTe/IbHbIE Pecypchbl
padoThI padoThI
1 MHO03k€ecTBO, Onepauy Hal 1 1.09
MHO>KECTBAMU M MX CBOICTBa '
2 Juarpammsl Ditniepa-Benna 1 5.09
[TprMmeHeHue TeopeTHKo-
3 MHO>KECTBEHHOTO arapara Jyist 1 6.09
pelieHus 3aaad
PanmonaneHbie ynca.
4 OOBIKHOBEHHBIE U IECSITHYHbBIC 1 709
JpoOu, MPOLEHTHI, 0ECKOHEUHbIE '
TIEPUOIMUECKHE TPOOH
PanunonaneHbIe yncia.
5 OOBIKHOBEHHBIE U JECSITUUHBIC 1 8.08
IpoOH, MPOLIEHTHI, OECKOHEUHBIE '
HEepuoIMUYECcKUe IpooH
6 [Tpumenenue 1poOeit u MPoLEHTOB 1 12.09
JUISl pEIIeHUs] PUKIIAIHBIX 3a]a4 '
7 [Tpumenenue apobeli U MPOIIEHTOB 1 13.09
JUTS pENICHUS TPUKIIATHBIX 3a7a4 '
JleficTBUTENIbHBIEC YHCIIA.
8 PanmonanbeHble U UppalliOHATIbHBIE 1 14.09
qrcna
ApudmeTnueckne onepanuu c
9 puc part 1 15.09

HeﬁCTBHTeHLHBIMH qHucJjiaMu
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10

Monyiib 1€MCTBUTENBHOTO YUCTIA U
€ro CBOMCTBa

19.09

11

[IpubnnxEHHBIE BEIYUCIEHNUS,
IIPaBWJIa OKPYTJICHUS, IPUKNAKA U
OLICHKA PE3YJIbTaTa BIYUCICHUI

20.09

12

OCHOBHBIE METO/IbI PEIICHUS 1IeJIBIX
U 1poOHO-paIMOHATIBHBIX
YpaBHEHUI U HEPABEHCTB

21.09

13

OCHOBHBIE METO/IbI PEIICHUS 1IEJIBIX
U 1poOHO-paIIMOHATILHBIX
YpaBHEHUI U HEPABEHCTB

22.09

14

OCHOBHBIE METO/IbI PEIICHUS 1IEITBIX
U 1poOHO-paIIMOHATILHBIX
YpaBHEHUI U HEPABEHCTB

26.09

15

MHoro4jieHBI OT OJTHOM
epeMeHHOM. /[enenne MHOTOUIIeHa
Ha MHOTOYICH C OCTaTKOM.
Teopema besy

27.09

16

MHorouseHs! ¢ LIEIbIMUA
kor¢ppunmentamu. Teopema Buera

28.09

17

Pemmenue cucteM THHEHHBIX
ypaBHEHUH

29.09

18

Pewenue cucrem JIMHENHBIX
ypaBHEHUU

3.10

19

Martpuna cucTemMsbl JTUHEHHBIX
ypaBHeHui. Onpenennurens
MaTpHUILBI 2X2, €ro TEOMETPUUYECKAN
CMBICJI U CBOMCTBA; BBIYUCIICHUE
€ro 3Ha4EHMs

4.10

20

Onpenenurens MaTpuibl 2X2, ero
T€OMETPUUYECKHUM CMBICT U
CBOICTBA; BRIYUCICHHUE €r0

5.10
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3HA4YCHUA

21

[TpumeHneHue onpeaenuTeNs s
PEIICHUS] CUCTEMBI JINHEUHBIX
ypaBHEHUH

6.10

22

Pemenue nmpukiaHbIx 3a1a4 ¢
MTOMOIIIbIO CUCTEMBI JINHEUHBIX
ypaBHEHUH

10.10

23

Pemenue nmpukinaaHeIx 3a1a4 ¢
IIOMOILBIO CUCTEMBI JINHEWHBIX
ypaBHEHUU

12.10

24

KoHTtposbHas padora:
"PanrionanbHbIe ypaBHEHHS U
HepaBeHCTBA. CHUCTEMBbI JIMHEHHBIX
ypaBHEHUI"

13.10

25

OyHKIHUS, CTIOCOOBI 3a/TaHUS
dbyukun. Bzaumuo obpaTHbie
¢yukun. Komnosunus pyHkimit

17.10

26

I'paduk pynkuun. dnemeHrapHbie
npeoOpa3oBaHus rpaguKoB

byHKIMMA

18.10

27

OO6nacth onpeneneHus u
MHOX€ECTBO 3HAYCHUN (yHKIIUU.
Hynu ¢pynkuun. IpomexyTku 3Hak
IIOCTOSIHCTBA

19.10

28

YérHble 1 HEUETHBIE (DYHKIIUU.
[Tepuoanueckue GyHKIUU.
[IpomeKyTKHM MOHOTOHHOCTH

byHKIIUA

20.10

29

MaxkcuMyMBbl 1 MUHUMYMBI
¢ynkuuu. Haubonbee u
HaMMEHbIIIee 3HaueHue (PyHKIMH Ha
IPOMEXKYTKE

24.10
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30

JIuneitnas, KBaipaTU4HAs U
JIpoOHO-THHENHHas PYHKITNH

25.10

31

DJIeMEHTapHOE UCCIIEIOBAaHUE U
MOCTPOCHHE TPAPHUKOB ITHX

byHKIII

26.10

32

DJIeMEHTapHOE HCCIIeIOBAaHUE U
MIOCTPOCHHE TPAPHUKOB ITHX

byHKIMI

27.10

33

CreneHs ¢ eIbIM II0Ka3aTeIEM.
bunom Hperorona

7.11

34

CrerneHn ¢ LEIBIM ITI0Ka3aTEIEM.
bunom HeroroHna

8.11

35

Crenennast GpyHKIUSA C
HATypaJIbHBIM U LIEJIBIM
nokasareneM. E€ cBolicTBa u

rpaduk

9.11

36

KontponsHas padora: "Crenennas
p p
¢yukuus. E€ cBoiicta u rpaduk"

10.11

37

ApudmeTnueckuii KopeHb
HaTypaJIbHOM CTENIEHHU U €T0
CBOMCTBA

1411

38

ApudmeTnueckuiit KopeHb
HaTypaJIbHOM CTEIIEHHU U €T0
CBOMCTBA

15.11

39

[IpeoOpazoBaHus YUCITOBBIX
BBIPQXEHHH, COIEPIKAILUX CTEIIEHU
Y KOPHU

16.11

40

[IpeoOpazoBaHus YUCITOBBIX
BBIPQXEHHH, COIEPIKAIUX CTEIIEHU
Y KOPHU

17.11

41

[TpeoOpazoBaHus YMCITOBBIX

21.11
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BBIPa)KEHUH, CoepKaIUX CTENEHU
U KOpHH

42

HppanuonaibHble ypaBHEHUS.
OcHOBHBIE METO/BI PEILICHUS
VUPPALMOHAIBHBIX YPABHEHUN

2211

43

HppanuonaibHble ypaBHEHMUS.
OcHOBHBIE METOBI PEILICHUS
VPPALMOHAIBHBIX YPABHEHUN

23.11

44

HppanmonaibHble ypaBHEHMUS.
OcHOBHBIE METO/BI PEILICHUS
VPPALMOHAIBHBIX YPABHEHUN

2411

45

PaBHOCHIBHEBIE Nepexoanl B
pELIEHUH UpPALUOHATBHBIX
ypaBHEHUU

28.11

46

PaBHOCHIBHEBIE Nepexoanl B
pELICHUHN UpPALMOHATBHBIX
ypaBHEHUU

29.11

47

PaBHOCHIBHEBIE nepexoanl B
pPELIEHUU UPPALMOHATIBHBIX
ypaBHEHUU

30.11

48

PaBHOCHIBHEBIE nepexoanl B
pPELIEHUU UPPALMOHATIBHBIX
ypaBHEHUU

1.12

49

CaoticTBa U rpaguK KOpHs N-oi
CTETIeHU KaK (yHKIUU 0OpaTHOMH
CTETICHU C HATYPaJIbHBIM
noKazaresieM

5.12

50

CgoiicTBa u rpaduk KOpHs N-0if
CTeNeHH KakK (QyHKIMH 0OpaTHOM
CTENEHH C HATypaJIbHBIM
IIOKa3aTeNeM

6.12

51

KonTponbnas pabora: "CpoiicTBa u

7.12
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rpaduK KOpHs N-Oi CTENEHHU.
WppannonaibHble ypaBHeHUs"

Crenens ¢ pallMOHATIbLHBIM

52 .. 8.12
1oKa3areseM U e€ CBOWCTBa
CreneHb ¢ paloHaJIbLHBIM

53 Patyiotaby 12.12
nokasareseM U e€ CBOWCTBa
CreneHs ¢ palmOHAIBHBIM

54 PaOHATH 13.12
1oKa3areseM U e€ CBOWCTBa
[TokazarenbHast QyHKINS, €€

55 . 14.12
CBOMCTBA M TpauK

56 Hcnonp3oBanue rpaduka GpyHKIun 15.12
JUIsl PeLIeHUs] ypaBHEHU I '

57 Hcnonws3oBanue rpaduka GyHKIUU 19.12
JUISl peIICHUs] YPABHEHUN '
[Toka3arenbHble ypaBHEHHS.

58 OCHOBHBIE METObI PELICHUS 20.12
ITOKa3aTeJIbHBIX YPaBHEHUU
IToka3arenbHble ypaBHEHHS.

59 OcHOBHBIE METO/BI PELLICHUS 21.12
ITOKa3aTeJIbHBIX YPaBHEHHUU
ITokazarenbHble ypaBHEHHS.

60 OcHOBHBIE METO/BI PELLICHUS 22.12
ITOKa3aTeJIbHBIX YPaBHEHUU
KonTpomnbHnas padora:

61 "TlokazarenbHas QyHKIMA. 26.12
IToka3aTenbHble ypaBHEHUA"
Jlorapudm uucmna. CBoiicTBa

62 27.12
Jorapudpma
Jlorapudm umncna. CBoiicTBa

63 28.12
norapudma

64 Jlorapudwm gucia. CBolcTBa 29.12

22




norapudma

I[eCHTI/I‘lHBIe W HaTypaJIbHbIC

65 9.01

J0rapupMbl
€CSITUUHBIE U HATypaJIbHbIE

66 a yP 10.01
sorapuhMbl
[IpeoOpazoBaHre BbIpaKEHHI

67 peodp P : 11.01
COJIepKAITNX JIOTapH(PMBI
[TpeoOpa3zoBaHue BbIpaKEHUM
coJiepKalUX JOrapu(pmbl
[TpeoOpazoBaHre BbIpaKEHHI
COJIepKAITNX JIOTapH(PMBI
Jlorapupmuueckas Kuus, e€

70 apid Py, 17.01
CBO¥CTBA U rpaduk
Jlorapupmuueckas pyHkuus, eé
CBOMCTBA M TpauK

72 Hcnonp3oBanue rpapuka GyHKIUU 19.01
JUIsl peLIeHUs] ypaBHEHU N '
Hcnonb3oBanue rpapuka KINH
JUIsl peIIeHUs] YpaBHEHUN
Jlorapudmuueckre ypaBHEHUSI.

74 OcHOBHBIE METO/BI PELLICHUS 24.01
Jorapu(MUUECKUX YpaBHEHUN
Jlorapudmuueckre ypaBHEHUSI.

75 OcHOBHBIE METO/BI PELLIEHUS 25.01
Jorapu(MUIECKUX YpaBHEHUN
Jlorapudmudeckue ypaBHEHHS.

76 OcHOBHBIE METO/BI PELLIEHUS 26.01
Jorapu(MUIECKUX YpaBHEHUN
PaBHOCHIIbHBIE TTEpEXO/bI B

77 pELIeHUH JTOrapuPpMUUECKUX 30.01

ypaBHEHUU
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PaBHOCHIEHEIC NEpEXoarl B

78 pelIeHrH JTorapu(HMUIECKUX 31.01
YpaBHEHUH
KonrpomnbHas padora:

79 "Jlorapudmuyeckast pyHKIuUS. 1.02
Jlorapudmudeckue ypaBHeHHS"

CuHyc, KOCUHYC, TAHT'CHC U

80 e e 2.02
KOTAHT'€HC YHCIIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT€HC U 6.02
KOTAHI'CHC YHCIIOBOTO apryMeHTa '

82 ApKCHHYC, apKKOCUHYC U 702
APKTAHTEHC YHCIIOBOTO apryMeHTa '

83 ApKcuHYC, apKKOCUHYC U 8.02
APKTAHTCHC YMCJIOBOTO apryMEHTa '
TpuronomeTpuveckass OKpy>KHOCTb,

84 oTpeiesIeHUEe TPUTOHOMETPHUICCKIX 9.02
(G YHKIMI YUCIOBOTO apryMeHTa
TpuronomeTpuyeckas OKpyKHOCTb,

85 OTpeieTIEHUE TPUTOHOMETPUUECKUX 13.02
(GYHKIMI YUCIOBOTO apryMeHTa

HOBHBIC TPUTOHOMETPUYCCKH

86 OCHOBHBIE TPUTOHOMETPUYECKHE 14.02
bopMyIbI
OcHoBHbIE OHOME ecKue

87 HOBHBIE TPUTOHOMETPHUUYCCKH 15.02
bopmyIbl

HOBHBIC TPUTOHOMETPUYCCKH

88 OCHOBHBIE TPUTOHOMETPUUYECKHE 16.02
dbopMyIibl
OCHOBHBIE TPUTOHOMETPUUICCKUE

89 P P 20.02
bopmyIbl
II a30BaHU

90 peobpasosarnue . 21.02
TPUTOHOMETPHUCCKHUX BBIPAKCHUI

91 [TpeoOpaszoBanme 22.02
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TPUTOHOMETPUUECKUX BBIPAKEHUN

IIpeobpazoBanue

92 peobp y 27.02
TPUTOHOMETPHUCCKHUX BBIPAKCHUN
IIpeoOpa3oBanue

93 peobp 3 28.02
TPUTOHOMETPHUYECKUX BBIPAKEHUHN
Perrenne TpUrOHOMETPUYECKUX

94 P P 29.02
ypaBHEHUU
Pemrenue TpuroHoMeTpHYECKUX

95 P P 1.03
ypaBHEHUU
Perrenre TpUrOHOMETPUUECKUX

96 P P 5.03
ypaBHCHUU
Pemrenye TpuronoMeTprHIeCKUX

97 P P 6.03
ypaBHEHUU
Perrenre TpUrOHOMETPUUECKUX

o8 P P 7.03
ypaBHCHUU
Pemenue TpuroHoMeTpHYECKUX

99 P P 12.03
ypaBHEHUU
Perrenne TpUrOHOMETPHUUECKUX

100 P p 13.03
ypaBHEHUU
Kontponbnas padoTa:
"TpUroHOMETPHUYECKUE BBIPAKEHUS

101 P P P 14.03
U TPUTOHOMETPUICCKUE
ypaBHeHuUs"
ITocnenoBaTeNbHOCTH, CITOCOOBI

1102 3aJaHMsA [T0CIIENOBATEILHOCTEMN. 15.03
Merto MaTeMaTUYECKON MHIYKIIMU
MOHOTOHHBIE ¥ OTPAaHUYCHHBIE

103 MoCJIeI0BaTeIbHOCTH. MicTopus 19.03
a”aan3a OECKOHEYHO MAaJIbIX

104 Apudmernueckas mporpeccus 20.03

105 I'eomeTpuueckas nporpeccust 21.03
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beckoneuHno yObIBarommas

106 22.03
TeOMETPHYECKasl TPOrPeccus
107 Cymma 6CCKOH6:-IHO yOBIBaIOIICH 204
F€OMETPUUECKON MPOTrPECCHH
JIMHEeNHBI U YKCIOHEHIINAIbHBIN
108 poct. Hucino e. @opmyia CIOKHBIX 3.04
MPOLIEHTOB
JIMHEeWHBII U YKCIOHECHIINAIbHBIN
109 poct. Hucno e. DopMyiia CIIOKHBIX 4.04
MPOLIEHTOB
Hcnonp30BaHue IPOrpeccuu s
110 peIIeHus peabHBIX 3a/1a4 5.04
MIPUKIJIATHOTO XapaKTepa
KonTponbhas pabora:
111 "TTocenoBaTeIbHOCTH U 9.04
nporpeccun’
HenpepriBHbI KIIUH U UX
112 CTIPEPHIBHBIC pyHKY 11.04
CBOICTBA
113 Touka pa3psbIBa. A(\:’I/IMHTOTBI 1204
rpaduKoB PYHKIHI
114 CaoiicTBa (hyHKIMI HETIPEPBIBHBIX
Ha OTPE3Ke
L . 16.04
115 CaoticTBa ()YHKITUI HETPEPHIBHBIX
Ha OTpe3Ke
MeTto 1 MHTEPBAJIOB ISl PEIICHUS
116 CTOI HIHTCPBATIOB JULT PEte 17.04
HEPABCHCTB
117 MeTo 1 MIHTEepPBAJIOB [Tl PEIICHHUS
HEPABEHCTB
E 18.04
118 MeTto1 MHTEPBAJIOB ISl PEIICHUS
HEPABCHCTB
119 [IpumeneHnne CBOWCTB 19.04
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HENPEPBIBHBIX PYHKIUN A5
penIeHus 3a1a4y

[IpuMeHeHue cBOWCTB

120 HEIPEPHIBHBIX QYHKITAN IS 23.04
penieHus 3aaa4

121 [TepBas u BTOpasi mpOU3BOAHBIE 2404
byHKIIMN

199 Onpenencnue, reOMeTpHIeCKHit 25 04
CMBICJI IPOM3BOTHOM

123 OnpeneneHHve, (U3HYECKUN CMBICIT 26.04
IPOM3BOJIHOM
YpaBHEHUE KacaTelIbHOW K TpapuKy

124
ymicuin 2.05

125 VpaBHeHHE KacaTeabHOM K rpaduky '
byHKIIMN

126 HpOHBB(iI[HBIG JJIEMEHTAPHBIX 3.05
byHKIMMA

197 HpOHSB(iI[HI;IG 3JIEMEHTAPHBIX 705
byHKIMI
[Tpou3BoiHAS CYMMBI,

128 NIPOM3BEACHUS, YACTHOTO U 8.05
KOMITO3UITUH (DYHKITHIA
[Tpou3BoiHAS CYMMBI,

129 IIPOU3BENIEHUS, YACTHOTO U 14.05
KOMITO3UITUH (DYHKITHIA
[IpousBoaHast CyMMBI,

130 NIPOM3BEICHUS, YACTHOTO U 15.05
KOMITO3UITUH (DYHKITHIA

131 'I'<OHTp0J'IBHa$I 1?'a60Ta: 16.05

ITpounsBogHas
132 [ToBTOpenwme, 0000mEeHNE, 17.05

27




CHCTeMaTH3alus 3HAHUH:
"VpaBuenus"

[ToBTOpeHnue, 06001ICHNE,

133 cUCTeMaTH3allus 3HaHU: 1 21.05
"Oyakuun"
134 HTorosast KOHTpoJIbHAS paboTa 1 1 22.05
135 HTorosast KOHTpoJIbHAS paboTa 1 1 23.05
136 [ToBTOpeHwMeE, O606IJ_I€HI§€, 1 2405
CHCTeMaTH3alus 3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME
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11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

JaTa usyyenus

Bcero

Kontpo
JbHbIE
padoThI

IIpakTu
YyecKHue
padoThI

Ilo
IUIaHy

ITo
dakrty

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

[IpuMeHeHne NpoOn3BOJHON K
UCCleIoBaHUI0 (PyHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne Npon3BOJHOM K
UCCleIoBaHUIO (PYHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne Npon3BOJHOM K
UCClIeIOBaHUIO (PYHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne Npon3BOJHOM K
UCCleIoBaHUIO (PYHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
UCCleIOBaHUIO (PYHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
UCcleIoBaHUI0 (PYHKIMHA Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxnenue HanOOJIbIIETO U
HaWMEHBIIIETO 3HAYEHUsI HEMPEPHIBHON
(GYHKIIMHM Ha OTpe3Ke

Haxoxxnenne HanOoIbIIero u
HaVMEHBIIIETO 3HAYEHUS HENTPEPBIBHON
(GyHKIIMU Ha OTpe3Ke

Haxoxxnenne HanOoJIbIIero u
HaVMEHBIIIETO 3HAYEHUS HENPEPBIBHON
(yHKIIMU Ha OTpe3Ke
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10

Haxoxnenue HauOOJIbIIErO U

HaWMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU

(YHKIIMH Ha OTpE3Ke

11

Haxoxnenne HauOOJIBIIErO U

HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU

(YHKIIMH Ha OTpE3Ke

12

Haxoxnenne HauOOJIbIIErO U

HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU

(GYHKIIMHM Ha OTpe3Ke

13

[IpuMeneHne MpOU3BOTHON JIst
HAXOXJCHUS HAUJTY4IIEro pelieHus B
MPUKIAAHBIX 3a7a4ax

14

[IpuMeneHne MPOU3BOTHON JJIst
HAXOXJCHUS HAUJTY4IlIEro pelieHus B
MPUKJIAAHBIX 3a7a4ax

15

[IpuMeneHne TPOU3BOTHON JIst
ONPEAEIICHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOPMYIOi UITH
rpaduxom

16

[IpuMeHeHne Mpon3BOIHOM IS
OIIpEEIIEHUS] CKOPOCTH U YCKOPEHMS
mpolecca, 3alaHHOro (GopMyson Hiu
rpaduKoM

17

Komnozunus pyHKumit

18

Komnozunus yHKimi

19

Komnozunust pyHKImi

20

I'eomeTpuueckue oOpas3sl ypaBHEHUN
Ha KOOPJIMHATHOM MJIOCKOCTH

N

21

I'eomeTpuueckue oOpa3sl ypaBHEHUN
Ha KOOPAMHATHOM MJIOCKOCTH

22

KonrtponbHas pabdora: "HccnegoBanue
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(GYHKIHHA ¢ TOMOIIBIO TPOU3BOTHOM"

23

[TepBooOpasHas, OCHOBHOE CBOMCTBO
11EpBOOOPA3HBIX

24

[TepBooOpazHbie AIEeMEHTaAPHBIX
dbynkumii. [IpaBuia HaxoXIEHUS
11EpBOOOPA3HBIX

25

[TepBooOpazHbIe AIEeMEHTaAPHBIX
¢dbynkuumii. [IpaBuna HaxoXKaeHUS
11€pBOOOPA3HBIX

26

NHuterpai. I'eoMeTpu4eCcKnuid CMBICI
MHTErpaa

27

Brruucnenue onpenenéHHOro
uHTerpaia no gopmysne Herorona-
JletiOuuIa

28

Brruucnenue onpenenéHHOro
uHTerpaia no gopmysne Herorona-
JletiOuuIIa

29

HpI/IMeHeHI/Ie HUHTEIrpajia JJIs
HaXO0XJICHUA nnomaﬂeﬁ TIIIOCKHUX

duryp

30

[IpuMeneHnue unTerpana s
HaXO0XIeHUI 00BEMOB
T€OMETPUUYECKHUX TEJ

31

[Ipumeps! perieHun
g depeHINaTbHBIX ypaBHEHUI

32

[Ipumeps! pemennit
muddepeHranbHbIX YpaBHEHUH

33

MaremaTHuecKkoe MOJEINPOBaHHUE
PEaTBbHBIX MPOIIECCOB C MOMOIIBIO
muddepeHranbHbIX YpaBHEHUH

34

KonrtposnbHas pabora:
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"[TepBooOpa3zHast u uHTErpal"

Tpuronomerpuyeckue GyHKIUH, UX

35 o
CBOWCTBA U TpauKu

36 Tpuronomerpruyeckue QyHKIHH, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpuveckue GyHKIUHU, UX
CBOWCTBA U TpauKu

38 Tpuronomerpuyeckue QyHKIHH, UX
CBOWCTBA U TpapuKu

39 Tpuronomerpuieckue GyHKIUHU, UX
CBOWCTBA U TpapuKu
OTb60p KOpHEH TPUTOHOMETPHUICCKIX

40 yYpaBHEHUH C TIOMOIIIBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OTb60p KOpHEH TPUTOHOMETPUICCKIX

41 yYpaBHEHUH C TIOMOIIIBIO
TPUTOHOMETPHUYECKOW OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUYECKUX

42 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUYECKONW OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKUX

43 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUYECKOW OKPY>KHOCTH

44 Pemenue TpuroHOMeTpUIECKHX
HEPABEHCTB

45 Pemenne TpuroHoMeTprudeCcKuX
HEPaBEHCTB

16 Pemenue TpUroHOMeTpUYECKHX
HEPABEHCTB

47 Pemenne TpuroHoMeTprUUeCcKUX

HEPABEHCTB
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Kontponbnas padota: "['paduku

48 TPUTOHOMETPHUSCKUX (PYHKIIHIA.
Tpuronomerpuyeckre HepaBeHCTBA"

49 OcHOBHbBIE METOABI PELICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI pELICHUS
MIOKAa3aTeIbHbIX HEPABEHCTB

51 OcHOBHBIE METOBI PELICHUS
MOKa3aTEIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pEIICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

53 OcHOBHBIE METOBI PELICHUS
Jorapu(MUIECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI pEIICHUS
JorapuMHUUECKUX HEPABEHCTB

55 OcHOBHBIE METOABI PELICHUS
Jorapu(MUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI pEIICHUS
norapuMHUUECKUX HEPABEHCTB

57 OCHOBHBIE METO/IbI pELIECHUS
HWPPAIMOHATILHBIX HEPABEHCTB

58 OCHOBHBIE METO/IbI pEIICHUS
HPPALIMOHAJIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pEUIECHUS
WPPAIOHATILHBIX HEPABEHCTB

60 OCHOBHBIE METO/TBI pEIICHUS
MPPALIMOHATIbHBIX HEPABEHCTB

61 I'pacdmueckue meToabl peleHus
WPPAIMOHAIILHBIX YPaBHEHUN

6 I'paduueckne MeTomBI peIICHHS

UppalMOHAIBHBIX YPaBHEHHH
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63

I'padpuueckue MeTo bl peLIeHus
II0KA3aTENIbHBIX YPABHEHUM

64

I'padmyeckue MeToAbI perieHUs
MOKa3aTeIbHBIX HEPABEHCTB

65

I'padryeckne MeToabI penieHus
Jorapu(pMHUUECKUX YpaBHEHUN

66

I'padmyueckue MeToAbI peleHUs
norapu()MUIECKUX HEPABECHCTB

67

I'padmyeckue MeToabl pemeHus
Jorapu(MUIECKUX HEPABEHCTB

68

I'padmyeckue MeToABI pemicHUS
MOKa3aTeIbHBIX U JOTapU(PMHUUECKUX
YpaBHEHUI

69

I'padmyeckue MeToabI pemieHUsS
MOKa3aTeIbHBIX U Jorapu(pMUIecKux
YpaBHEHUI

70

I'paduueckue MeToabI pelICHUS
MOKa3aTeIbHBIX U Jorapu(PMUIEcCKUux
HEPABEHCTB

71

I'paduueckue MeToabI pelICHMs
MOKa3aTeIbHBIX U JOTapU(PMHUECKUX
HEPABEHCTB

72

KonTponbHas padora:
"HppaunoHanbHble, TOKa3aTeIbHbIE U
jorapu@muyeckre HepaBeHcTna"

73

KommnekcHble 9ncIa.
AnreOpanueckas u
TPUTOHOMETpHUYECKast (POPMBI 3amucH
KOMIIIEKCHOT'O YHca

74

KomriekcHeie uncna.
Anrebpandeckas u
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TpUTOHOMETpHUYecKas (popMbl 3arucu
KOMIIJIEKCHOT'O YHUCIIa

Apudmernueckre onepanum ¢

> KOMIUIEKCHBIMU YHCIIAMU .

76 ApudmeTrrueckue ornepaium ¢ 1
KOMIUICKCHBIMU YHCIIAMU

27 HBOGp&)I(GHHCVKOMHHeKCHBIX qHcen Ha 1
KOOPJIMHATHON TJIOCKOCTH

78 I/I306pa)KeHI/IevKOMHHCKCHBIX quceln Ha 1
KOOPJIUHATHOU TUIOCKOCTH

79 ®opmyna Myaspa. Kopau n-ou 1
CTENEeHH 13 KOMIIJIEKCHOTO YHUCIIa

80 ®opmyna Myaspa. Kopau n-oit 1
CTCTICHH M3 KOMITJICKCHOTO YHUCJIa
[TpuMeHEeHHE KOMIUIEKCHBIX YHCEIT JTSI

81 penieHust GU3NISCKUX U 1
T€OMETPHUYECKUX 3a7a4

82 KOHTp”OJ'IBHafl pabota: "KomruiekcHbie 1
qrcna

83 HarypanbHble u niensle yncna 1

84 HarypanbHble u niensle yncna 1

85 [IpuMmeHeHne MPU3HAKOB AETUMOCTH 1
TEJTBIX YUCET

86 [TpuMeHEeHHEe TPU3HAKOB JISTUMOCTH 1
I[EJTBIX YUCEIl

87 [IpuMmeHeHne MPU3HAKOB AETUMOCTH 1
nesnbix yncen: HOJ m HOK

88 [TpuMeHEeHHE TPU3HAKOB JISTUMOCTH 1
nenbix yncen: HOJl u HOK

89 [TpuMmeHeHne MPU3HAKOB AETUMOCTH 1

IIEJTBIX YMCEJI: OCTATKH 110 MOJIYITIO
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90

HpI/IMeHCHI/Ie IIPHU3HAKOB ACIMMOCTHU
LECJIBIX YUCCJI: OCTATKH 110 MO YJIIO

91

[IpumeHeHne NpU3HAKOB AETUMOCTU
LeJIBIX Yncell: aropuT™ EBkinga uis
pelIeHns 3a/1a4 B LEJIbIX YNCIIAX

92

KonTponpnas padora: "Teopus menbix
yucen"

93

CucreMa 1 COBOKYITHOCTb YPaBHEHUH.
PaBHOCHIIbHBIE CUCTEMBI 1 CUCTEMBI-
CJIEJICTBUS

94

Cucrema n COBOKYITHOCTb ypaBHeHHfI.
PaBHOCHIIbHEIC CHCTEMBI I CHCTEMEI-
CIICACTBHA

95

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEW palMOHAIbHBIX
ypaBHEHUH

96

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEW MppalMOHAIBHBIX
ypaBHEHUH

97

OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEMN MOKAa3aTeIbHBIX
ypaBHEHUH

98

OCHOBHBIE METOBI PELIEHUS CUCTEM U
COBOKYITHOCTEM MOKAa3aTeIbHBIX
ypaBHEHUH

99

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(MUUECKUX
ypaBHEHUH

100

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(MUUECKUX
ypaBHEHUH
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101

[IpuMeHeHne cucTeM K peleHUIo
MaTeMaTHUUYECKUX 3a7a4 U 3a7a4 u3
pa3IMyYHbIX 00JacTel HayKu U
peaJIbHOM JKU3HU, UHTEPIIPETALINS
MTOJIyYEHHBIX PE3YJIbTATOB

102

[IpuMeHeHne cucTeM K pelIeHUI0
MaTeMaTUUYECKUX 3aa4 U 3a7a4 U3
pa3IMyYHbIX 00JacTel HayKH U
peaJIbHOM JKU3HU, UHTEPIIPETALINS
MOJIYYEHHBIX PE3YJIbTATOB

103

[IpuMeHeHrEe HEPABEHCTB K PELICHUIO
MaTeMaTH4YeCKUX 3a/1a4 U 3a]a4 U3
pa3nuyHbIX o01acTell HayKu u
peanbHOM JKU3HU, MHTEPIIPETALUs
IIOJIYYEHHBIX PE3YJITATOB

104

KonTponbnas pabota: "Cucrembl
palMoOHAIBHBIX, UPPALUOHATBHBIX
MOKa3aTeIbHBIX U JOrapu(PMUIECKUX
ypaBHEHHH"

105

PannonanbsHble ypaBHEHHUS C
napameTpamu

106

PanmonaneHble HEpaBEHCTBA C
napameTpamu

107

PaumoHanbHBIE CUCTEMBI C
rapaMeTpamu

108

HppaunoHanbHble ypaBHEHUS,
HEpaBEHCTBA C apaMeTpamMmu

109

HppanmoHaibHbIE CUCTEMBI C
rapaMeTpamu

110

[Toka3zarenbHbIE ypaBHEHMUS,
HEpaBEHCTBA C MapaMeTpamMmu

111

Tloka3zarenbHbBIE CUCTEMBI C
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napameTpamu

112

Jlorapudmuueckue ypaBHEeHUS,
HEPABEHCTBA C NapaMeTpamMu

113

Jlorapudmmuueckue CUCTEMBI C
napameTpamu

114

Tpuronomerpuyeckue ypaBHEHHUS C
napameTpamu

115

TpuroHnomeTpruyeckue HEPaBEHCTBA C
napameTpamu

116

Tpuronomerpudeckue CUCTEMBI C
napameTpamu

117

[TocTpoeHue u uccnenoBaHue
MaTEMaTHYECKUX MOJENIEH PEAIbHBIX
CUTYyalUi C IOMOLIbIO YPABHEHUH C
napaMeTpamu

118

ITocTpoenue u ucciegoBanue
MaTE€MaTHYECKUX MOJENEHN peaabHbIX
CUTYAaLUil C IIOMOIIBIO CUCTEM
YPaBHEHHUH € ITapaMeTpamMu

119

[TocTpoeHue u uccnenoBaHue
MaTeMaTUYECKUX MOJIENEH peaabHbIX
CUTyalllil C MOMOILBIO CUCTEM
ypaBHEHUH C TapamMeTpamu

120

KonTtponbHas pabora: "3anaun ¢
rapamerpamu’

121

[ToBTOpenue, 0600MIEHNE,
CUCTEMaTHU3AIHs 3HAHWMN:
"YpaBHeHus"

122

[ToBTOpenue, 0600MIEHNE,
CUCTEMaTHU3AIMs 3HAHWMN:
"YpaBHeHus"
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123

[ToBTOpEeHME, 0000MIIEHNE,

cUCTeMaTH3alys 3HaHUi: "Y paBHEHUS.

CucremMbl ypaBHEHHI"

124

[ToBTOpeHmE, 0600MIIEHNE,
CHCTEeMaTH3alus 3HAaHUI:
"HepaBencrna"

125

[ToBTOpeHME, 0000MIIEHNE,
CHCTEeMaTH3alus 3HAHUI:
"HepaBencrna"

126

[ToBTOpeHME, 0000IIEHNE,
CHCTEeMaTH3allus 3HAaHUI:
"HepaBencrna"

127

[ToBTOpeHME, 0000IIECHNE,
CHCTEMAaTHU3alMs 3HAHUM:
"I[IpousBoaHas u e€ npumMeHeHue"

128

[ToBTOpeHME, 0000IIECHNE,
CHCTEMaTH3allisl 3HAHUM:
"[IponsBojHas u €€ npuMeHeHue"

129

[ToBTOpenue, 060061IeHNE,
CUCTEMATHU3ALNs 3HAHWUMN:
"[IponsBojHas u €€ npuMeHeHue"

130

[ToBTOpenue, 06061IeHNE,
cucremaru3anus 3HaHui: "MHTerpan u
€ro npuMeHeHue"

131

[ToBTOpenue, 06001IeHNE,
cucremaTtusanus 3Hanuii: "OyHkuun"

132

[ToBTOpenue, o6o0mEeH e,
cucTeMaTtu3anus 3Hanuii: "OyHkuun"

133

[ToBTOpenue, 060061IeHNE,
cucremaTusanus 3Hanui: "OyHkuun"

134

Wrorosas koHTpoJibHAs paboTa
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135 Hroroas koHTposbHAs paboTa 1 1
136 [ToBTOpEHME, 0606H_ICHI:IC, 1
CUCTEeMAaTH3aIHsI 3HAHHIA
OBIIEE KOJIMYECTBO YACOB I10 136 10

ITPOTPAMME
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