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HOACHUTEJIBHAS 3AIINCKA

VYueOHbIil Kypc «Anredpa W Haualla MaTEeMaTUYECKOTO aHallu3ay» SBISICTCS
OJIHUM U3 Haubojee 3HAYMMBIX B MPOrpamMMe CpeaHero oOuiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuMBAET MHCTPYMEHTAIbHYIO 0a3y i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYrol CTOpOHBI, PopMHUpPYET
JIOTUYECKOEe U aOCTPAaKTHOE MBIIUICHHE 00Yy4YalolKUXCsl Ha YPOBHE, HEOOXOAUMOM
JUISL OCBOEHUSI UH(POPMATUKU, OOIIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
auciMIuiMH. B paMkax naHHOro ydeOHOro Kypca oOydaromiyecsi OBJaJeBaloOT
YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM Hayku, KOTopas (QopMynupyeT CBOU
JOCTHXKEHUSI B MAaTEMaTUUECKOU (popme.

VY4eOHbIll Kypc anreOpbsl U Hayajdl MaTEMaTHYECKOTO aHajau3a 3akKjablBacT
OCHOBY [l YCHEIIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XUMUU, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TE€HJICHIINI Pa3BUTHS DYKOHOMUKH U OOIIECTBEHHOM KU3HH,
MO3BOJISIET OPUEHTHUPOBATHCSA B COBPEMEHHBIX ITM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BaTh WX JUIS JaJIbHEHIIEro oOpa3oBaHUsS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi OBiajicHUE aOCTPAKTHBIMU M JIOTHYECKH
CTPOTUMH KOHCTPYKIUSAMH aireOpbl MU MaTeMaTHYECKOrO0 aHajn3a pa3BUBACT
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHUS C TMOMOIIBI0 MHAYKLIMH U pacCykAaTh JEAYKTUBHO, UCIIOJIb30BATh
000011IeHre W KOHKpETH3allhl0, a0CTparupoBaHHE U aHAJIOrUI, (Qopmupyer
KpEaTUBHOE U KPUTUUYECKOE MBIILIJIEHUE.

B xone usywyenus yyeOHOro Kypca «Anrebpa ¥ Havajla MaTeMaTHYECKOIrO
aHanM3a» OOy4YaroIMecs IMOJy4YaloT HOBBIM OIBIT PEIICHUsS NPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEN pealbHbIX CHUTYalHil,
UHTEpOpETAMd  MOJYYEHHBIX  pPEIICHUH, 3HAKOMATCS C  MOpUMEPAMU
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJNE, HAyKe U HUCKYCCTBE, C
BBIAAIOIIMMHUCS MAaTEMaTUYECKUMH OTKPBITHUSIMU U UX aBTOPaMHU.

VY4eOnbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOpBIN peanmu3yeTcsi Kak depe3 Y4YeOHBIH MaTepual, CHOCOOCTBYIOIINI
(dbopMHUPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
JESTENBHOCTH, TPEOYyIOMe MPOMOKUTENIbHON  KOHIEHTPAIlMK  BHHMAaHUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 3a IOJYyYECHHBIH
pe3yJbTar.

B ocHoBe MeTtomumkm oOydeHus anreOpe W HavalaM MaTeMaTHYeCKOTro
aHaJIHM3a JISKUT JCSTEIHbHOCTHBIN MPUHITAIT O0yUYeHUS.

B crpykType yuebHOro kypca «AnreOpa W Haudaja MaTeMaTHYECKOTO
aHaJIM3a» BBIICJICHBI CIEYIOLIUE COJIepKATEeIbHO-METOquYecKre TuHuu: «Hucna
U BblUUCIHEeHUs», «DyHKIUU U rpadukuy, «YpaBHEHHUS U HEpaBeHCTBay», «Hauana
MareMaTH4ecKoro aHaiausa», «MHoxecTBa U Joruka». Bce ocCHOBHbIE



COJIEPKATEIbHO-METOAMUECKAE JIMHUM W3Yy4YaloTCs Ha TPOTSHKEHUU JABYX JIET
o0y4yeHUss Ha YpPOBHE CpEIHEro oOlmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
Apyr Apyra U MOCTENEHHO HACHIAsCh HOBBIMU T€MaMHU M pasnenamu. [laHHBIN
yueOHBIH Kypc SIBISE€TCS WHTETPATUBHBIM, TIOCKOJIBKY OOBEANHSET B cebe
COJep)KaHUE HECKONbKMX MaTeMaTHYeCKHX AWCIUIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHS, MAaTEMAaTHYECKUU aHallu3, TEOPUS MHOXKECTB, MaTeMaTH4ecKas
noruka u apyrue. Ilo mepe Toro kak oOydaromiyecs: OBIaAeBalOT BcE Oolee
IMPOKUM MaTEMaTHYECKHM almapaToM, Y HUX MOCIIE0BAaTEIbHO (GOPMUPYETCS H
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTEMaTHUYECKYyI0 MOJIENb pealbHOU
CUTYaIlH, PUMEHITH 3HAHUS, TIOTYYCHHBIE IPU W3YYCHUU y4eOHOTO Kypca, AJis
peIIeHUsI CaMOCTOSTEIHHO CPOPMYITUPOBAHHON MaTeMaTHUECKON 3aauu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxxarenbHO-MeTOAMYEeCKasT TUHHS «Uucla U BBIYUCICHUS» 3aBepIiacT
(GopMuUpOBaHUE HABBIKOB HCIIOJIH30BAHMS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4aToO Ha YPOBHE OCHOBHOTO 001Iero oopazosanus. Ha ypoBHe cpeqHero o0miero
oOpa3oBanuss oco0oe BHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIUMCIICHUN, BKIIOYAIOIIUX B CeOsS WCIOIB30BAHHUE PA3TMUHBIX
dopMm 3amucu 4Ymcna, YMEHHE JeJaTh NPUKUAKY, BBITIONHATH TPUOTKEHHBIC
BBIUUCIICHUS, OIEHUBATh YHCIIOBBIC BBIPAKCHHSA, padOTaTh C MaTeMaTUYCCKHUMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIUMCS MHOXKECTBA HATYpPaIbHBIX, IEJBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCENl  JIONOJHSIOTCS  MHOYKECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM U3 OSTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWMCTBEHHBIE €My CIEIMUPUIECKUe 3aJaud W OIEepaluu: JIeJIEHHEe HaIelo,
ONIEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBIe CBOWMCTBA
paIMOHANBHBIX M MPPAIMOHAIBHBIX YUCEN, apu(METHICCKHE ONEPAIli, a TaKKe
M3BJICUCHUE KOPHS HATypaJIbHOH CTENEHM Ha MHOXECTBE KOMIUICKCHBIX YHCEI.
bnaromapsi mociieoBaTeIbHOMY PACIIUPEHUI0 KPyra HCIONIB3yeMbBIX YHCET |
3HaKOMCTBY C BO3MOXHOCTSIMH MX NMPUMEHEHMS JJI PEUICHHs Pa3JInYHbIX 33724
(GopmMupyeTcsi npeAcTaBIeHUE O €IMHCTBE MATEMaTHUKU KaK HayKd U €€ poyd B
MOCTPOEHUU MOJIEIEH peaslbHOTO MHpa, MIMPOKO MCIONIB3YIOTCS 0000IIeHHe U
KOHKpETH3alHsl.

JIuausa «YpaBHEHUS U HEPABEHCTBa» pealnu3yeTcs Ha MPOTSHKEHUU BCETO
oOy4yeHHUs Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHUs, MOCKOJIBbKY B KaKIOM
pasgene Ilporpammbl MperyCMOTPEHO pEUIeHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynapTaTe OOyd4aroliuecs: OBIAJCBAlOT pPa3IMYHBIMA METOJaMU  PEIICHUs
palMOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTeNbHBIX, JOrapupMHUUECKux U
TPUTOHOMETPUYECKUX ypaBHEHHUI, HEPaBEHCTB M CHCTEM, a TakkKe 3ajad,
colepKammx mnapaMmerpsl. [lomydeHHbIE yMEHHMS IHIMPOKO HCHIOIB3YIOTCS MpH
uccleqoBaHNM (QYHKIIMH C MOMOIIBIO MPOU3BOIHOM, MPHU PELICHUH MPHKIAIHBIX



3a/1a4y M 3a7a4 Ha HAXOXJCHUE HAauOOIBbIINX U HAUMMEHBLINX 3HAYCHUH (PYHKIUU.
JlanHas conep:katesibHas JUHUS BKIIIOYAET B ce0s Takxke (GOpMHUpPOBAHUE YMEHUM
BBINIOJHATh  pacu€Tel 10  QopMynaMm, NpeoOpa3oBaHMs  pPalUOHAIBHBIX,
WPPAUUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUW, a TAKXKE BBIPAKECHUI,
collepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuajga IMPOUCXOAWUT  JajJbHEWINEe  pa3BUTUE  ANTOPUTMHYECKOTO U
a0CTPAaKTHOI'O MBIIIJIEHUSI OO0y4YaroImuXcs, (GOPMHUPYIOTCS HABBIKU JI€TyKTUBHBIX
paccykaeHud, paboTbl €  CHUMBOJBHBIMH  (popmMamu,  mOpeacTaBICHUS
3aKOHOMEPHOCTE W 3aBUCMMOCTEH B BHJI€ PAaBEHCTB M HEpPaBEHCTB. Anredpa
npeniaraetr d(QQeKTUBHbIE HWHCTPYMEHTBI JUIsl pEUICHUS MPAKTUYECKUX H
€CTECTBEHHO-HAYYHBIX 3a7a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYXKHOCTHU KaK
A3bIKa HAYKH.

CopepxarenbHo-MeToAnYeckass JUHUSA «DyHKUMU H TpadUKU» TECHO
NEPeIIeTaeTCsl ¢ JIPYTUMU JMHUSMU Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aaET MOCIEA0BATEILHOCTh U3YUEHUSI MaTepuana. M3yueHue creneHHoi,
NOKa3aTeIbHOM, JIOTapu(MHUUECKONW U TPUTOHOMETPUUECKUX (PYHKIUH, UX CBOWCTB
U rpaduKOB, UCIOJb30BaHUE (DYHKLIMIA Ul pEHIeHHs 3aJad U3 JPYTrux y4eOHBIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBSI3aHO KAaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK U C PEIICHHEM YpaBHEHUW U HepaBeHCTB. [Ipu 3TomM Oomblioe BHHUMaHHUE
ynensiercss GOpMHUPOBAHUIO YMEHHUS BbIpakaTh (HOpMyJaMu 3aBUCUMOCTU MEXKIY
pa3sTUYHBIMUA BETUYMHAMH, MCCIEIOBaTh TOJYyYEHHbIE (QYHKIUHU, CTPOUTH HX
rpaduku. Matepuan 3Toil cofep>kaTeabHON JTUHUU HAlleJIeH Ha pa3BUTHUE YMEHUM
U HaBBIKOB, ITO3BOJISIIOIIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHoON opme: aHATUTHYECKOH, rpadudeckoil u ciaoBecHOW. Ero m3ydeHue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxatenbHass n1uHUS «Hadama maTeMaTHYEeCKOTO aHalIW3a» IMO3BOJSET
CYIIECTBEHHO PACIIMPUTH KPYI KAK MaT€MaTHUYECKUX, TaK U MPUKIATHBIX 3a7]ad,
JOCTYTHBIX OOYYaIOUIUMCS, TaK KaK Y HHUX TMOSBISETCS BO3MOXKHOCTb CTPOHTD
rpa@uku  CIOXKHBIX (YHKIWNA, OMPENeNsiTh WX HauOOJbIINE W HAUMEHBIIHE
3HAUEHUS, BBIYHUCIATH IUIOMAAU (Guryp u oObEMBI TeJl, HAXOAUTH CKOPOCTH H
YCKOpeHHus IpoueccoB. JlaHHas conepKaTenbHas JIMHUSA OTKPBIBACT HOBBIC
BO3MOXHOCTH TOCTPOCHUS MATEMATUYECKUX MOJEIEH pPEaJbHbIX CUTyalui,
MO3BOJISIET HAXOAWTh HAWIy4yllee PEHIEHWE B TMPUKIATHBIX, B TOM YHUCIE
COLIMAJIBHO-3KOHOMHMUYECKHX, 3aJladyaX. 3HAKOMCTBO ¢ OCHOBAMHM MAaTEMAaTHYECKOTO
aHaln3a CIOCOOCTBYET pa3BUTHUIO aOCTPakTHOTrO, (HOPMaTbHO-IOTUYECKOTO U
KPEaTUBHOTO MBINUICHUS, (DOPMUPOBAHHUIO YMEHHUH pACIO3HABATH MPOSBICHUS
3aKOHOB MAaT€MAaTHKW B HayKe, TEXHUKE U HCKyccTBe. OOydarommuecs y3HaIKT O



BBIJJAIONIUXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJE€ pa3BUTHS MaTEMAaTHKU Kak
HayKH, U 00 UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKast JTMHUS «MHOXKECTBA U JIOTHKA) BKIIIOYAET B
ce0si SIEMEHThl TEOPUM MHOXKECTB M MAaTeMAaTHYeCKON JOTruku. TeopeTuko-
MHOYXECTBEHHBIC MPE/ICTABICHUS MPOHU3BIBAIOT BECh KYpPC MIKOJIbHOU MaTeMaTUKHU
W TpeajaraloT HamOoJiee YHHUBEPCAIbHBIN S3BIK, OOBEAMHSIONIMM BCE pa3ieibl
MaTeMaTUKl W €€ NPWIOKEHUN, OHU CBSI3BIBAIOT pa3Hble MaTeMaTUYECKHE
JUCHUIUIMHBL W WX NOpWIOXKeHus B eauHoe 1enoe. [losTomy BaxHO AaTh
BO3MOXKHOCTb OOy4YaronmieMycss TMOHMMaTh TEOPETHKO-MHOXKECTBEHHBIN  SI3BIK
COBPEMEHHOW MaTeMaTHKU U HMCIOJIb30BaTh €ro JJIsl BHIPAKCHUSI CBOMX MBICIICH.
JlpyruM BaKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJEeIyeT NpPU3HATh
CBOMCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIEHHBIM
npaBujaM  MOCTPOCHUS  JIOKAa3aTeIbCTB.  3HAKOMCTBO  C  DJJEMEHTaMU
MaTeMaTHYEeCKON JIOTMKW CIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIILICHHUS
00ydJaromuxcs, Mo3BOJISET UM CTPOUTh CBOU PACCYXKIEHUS Ha OCHOBE JIOTHUYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yuebHOM Kkypce «Anrebpa M Hadala MaTEMaTUYECKOTO aHaIu3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOT'0 MOJCIMPOBAHMS, KOTOpPHIE MPU3BAHbI
CIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHUSI MOJENEH peabHbIX
CUTYyalluid, WCCJIEJAOBAHMUS O3THUX MOJIeNIe C TIOMOUIBIO afmapara anredpbl |
MaTE€MAaTHYECKOTO aHaJIn3a, WHTEPIPETAlNU TOJYYEHHBIX PpEe3yJbTaToB. Takue
3a/1aHUs BIUIETEHBI B KAXKIbII U3 pa3esioB IPOrpaMMBbl, IOCKOJIBKY BECh MaTepural
y4eOHOro Kypca IIUPOKO HMCHOJB3YeTCs IS pellleHus MPUKIATHBIX 3axad. [Ipu
pEIICHUH  pealbHbIX  MPAaKTHYECKUX  3aJad  oOydaromipecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000IaTh M KOHKPETH3UPOBATH  IPOOJIEMY.
JlesiTenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B POIIecce U3YUEHUS BCEX TeM yUeOHOro Kypca «Anredpa u Hayana
MaTeMaTU4YEeCKOr0 aHAIN3a.

Ha w3yuenune yueOHOro Kypca «Anredpa W Hayala MaTeMaTHYECKOTO
aHanuza» orBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Hejeno), B 11
kiacce — 136 yacosB (4 4yaca B HEZENIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC IPOOHU, MPOIEHTHI,
OeckoHeuHble mnepuoauyeckue apoodu. IlpumeHenue apobGelt U MPOLEHTOB I
peLIeHUs NPUKIAJHBIX 3a/1a4 U3 Pa3JIMYHBIX OTPACIIed 3HAHUN U PEAIbHOM KU3HU.

JeucTtBurenbHble uncna. PauuoHanbHbIE W HUPPALMOHANBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JSHCTBUTENBHBIMH  4uciaaMud.  Moayib
JIEUCTBUTENILHOTO YHUCia U ero cBoicTBa. [IpubnamxkEHHbIEe BBIYKCICHUS, TTpaBUiia
OKpYTJICHUS, IPUKUJIKA U OLICHKA pe3ybTaTa BEIYUCICHUM.

Crenenb C uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsmied GopMbl 3aMUCH ACHCTBUTEIBHBIX YACEI JIJIsl PEIICHUS TMPAKTUIECKUX
3a7a4 U MPEJICTaBICHUS JaHHbIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb ¢ palMOHAJIBHBIM I[OKa3aTeleM M €€ CBOWMCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudgm uymcna. CpoiicTBa norapudma. JlecsaiTUUHbIE W HaTypalbHbIE
Jorapu@mel.

CuHyC, KOCHHYC, TAHI€HC, KOTAHI€HC YHCJIOBOTO apryMeHTa. ApKCHHYC,
APKKOCHHYC U apKTAaHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWUIIBHBIE YpaBHEHHsI W ypaBHEHUA-CIEACTBUSA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LEIBIX U APOOHO-PAIMOHATIBFHBIX YPaBHEHUHN U
HEPABEHCTB. MHOroO4YwIeHbl OT OJHOW IEPEMEHHOW. JleneHne MHOrowieHa Ha
MHOrOWwIeH ¢ ocratkoM. Teopema be3dy. MHoOrowiessl ¢  UEIBIMH
kod(punmenramu. Teopema Buera.

[IpeoGpa3zoBaHs YUCIOBBIX BBIPAXKEHUHN, COJIEPIKAIINX CTETICHH W KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
WPPALUOHAIBHBIX YPAaBHECHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUSI MOKA3aTeIbHBIX

YPaBHEHHM.
[IpeoGpazoBanre BEIPAKECHHMA, COACPIKAITUX JOTAPUDMBI.
Jlorapudmudeckue ypaBHEHHUSI. OcHOBHBIE METO]IbI pEIICHHS

norapu@MUYECKUX YpaBHEHUH.
OcHoBHBIE TPUTOHOMETPUYECKHUE hopMyIIBI. [IpeoGpazoBanue
TPUTOHOMETPUUECKUX BBIPAKEHHI. PellieHne TpuroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucreM JIMHENHBIX ypaBHEHHUUW. Marpuua CUCTEMBbl JIMHEHWHBIX
ypaBHeHu. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICT H
CBOICTBA, BBIYMCIICHHE €r0 3HAYEHUS, NPUMEHEHHE ONpPENETUTENs sl PELIeHUs
CUCTEMBl JIMHEMHBIX ypaBHEHWH. PellleHne MNpUKIAAHBIX 3aJa4 C ITOMOILBIO
CUCTEMbl JIMHEMHBIX ypaBHEHUU. lccienoBaHue DOCTPOCHHOW MOJEIU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKMX MOJIEJIENM pPEaJbHOM CUTyallMd C MOMOIIBIO
YpPaBHEHUN U HEpaBeHCTB. lIpuMeHeHHe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEMaTUYECKUX 3a/lady M 3aJad U3 PA3JIUYHbIX OOJacTe HAyKM U peaabHOU
KU3HU.

DYyHKIUHN U TPaPUKHU

OyHKIMA, crnocoObl 3agaHus QyHKkUuU. B3auMHO o00paTHble (QYHKIHMH.
Komnosunus ¢yukmuit. I'papuk  dyHkuuu. DineMeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIIHIA.

O6nactp ompeneneHUs ¥ MHOKECTBO 3HaueHud ¢yHkuuud. Hymu dynkumm.
[IpomesxyTku 3HaKkonocTostHCTBA. UETHbIle 1 HeuéTHbie GyHKuMU. [lepuoanueckue
byakmun. [IpoMexyTku MOHOTOHHOCTH (PYyHKIHMH. MakCUMyMbl U MUHHMYMBI
¢ynkuuu. Haubomnpiee 1 HauMeHbllee 3HaUCHHsI (PYHKIIUU Ha TIPOMEKYTKE.

JluneitHas, KBajgpaTU4Hass W JAPOOHO-IHHEHHAs (YHKIUHU. DIIEMEHTapHOEe
UCCJIEIOBAaHUE U TTOCTPOCHHE UX IPaPUKOB.

CrenenHas QyHKIMS ¢ HATypaldbHBIM U IEJIBIM MoKa3ateneMm. EE coiicTBa u
rpaduk. CpoiicTBa M rpaduK KOpHsS N-OM CTeNeHW Kak (PYyHKIUH OOpaTHOMU
CTEIEHU C HATYpaJIbHbBIM MTOKA3aTEJIEM.

[TokazarenbHast U Jorapudmuyeckas (QyHKIHH, WX CBOWCTBA U TpadUKH.
HcnonszoBanue rpadukoB GyHKIUH 11 pEIICHUS YpaBHEHUH.

TpuroHomerpuyeckasi OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

QOYHKIMOHAJIBHBIE 3aBUCUMOCTH B peEajbHBIX IMpoOLlecCax U SBICHUSX.
['paduixu peanbHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHajamu3a

ITocneqoBaTeabHOCTH, CIIOCOOBI 3aJlaHus IIOCJIeNOBATeNbHOCTEH. MeTton
MaTeMaTH4eCKON WHYKLIHH. MoHOTOHHBIE u OTpaHUYCHHbBIC
MOCJIEOBATENBHOCTH. VICTOpUS BO3HMKHOBEHHS MAaT€MaTUYECKOIO aHalIM3a Kak
aHajan3a 0ECKOHEYHO MaJIbIX.

Apudmetnueckass u reomeTpuyeckas nmporpeccuul. beckoHeuno yObiBaromias
reomerpuueckas nporpeccusi. Cymma O€CKOHEYHO YyOBIBAIOIICH T'€OMETPHUUYECKOM
MpOrpeccuu. JINHENHBINA U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
poLEHTOB. Mcnonb3oBaHWE MPOrpeccud JUlisl PELIEHUs peanbHbIX —3a]ad
MPUKJIAJIHOTO XapakTepa.



HenpepoiBuble (yHkIuM U ux cBoicTBa. Touku paspbiBa. ACHUMOTOTHI
rpadgukoB QyHkiui. CBoCTBa (YyHKUMU HENpPEephIBHBIX HAa OTpe3ke. Metoj
MHTEPBAJIOB Ul DPEUICHHUs HEpaBeHCTB. lIpuMeHeHUE CBOMCTB HENPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

[lepBas u BTOpas npousBojHble GpyHKIMKU. OnpeneneHue, reoMeTpUUeCKUi u
(du3znyuecKkuii cMbICT NPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K rpaduKy (QyHKIHH.

[IpousBoaHBIE  BIEMEHTAPHBIX  (QYHKIUH. IIpousBogHass  cyMMbl,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMU (PYHKIUH.

MHoxecTBa U JIOTMKA

MHoxecTBO, oOllepaliud HaJ MHOXXECTBAMU M UX CBOWCTBa. Jlmarpammbl
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHMKO-MHOXECTBEHHOTO —amnmapara  Juls
ONMCaHUS pPEaJbHBIX IIPOLECCOB M SBICHUM, IIPU PELICHUM 3a1ad U3 APYIux
y4eOHBIX TPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTrO OOBEKTa, CJEICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KJIACC

Yucsa v BbIYMCICHUS

Harypanbubie u nensle yucna. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
gyuces, HauOoypmuiki oOumui nenurens (nanee — HOJl) m HamMeHsblnee ooOiee
kpatHoe (nanee — HOK), ocratkoB o Mmojyito, anroputMa EBkinia s pemenus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmmnekcubie uucna. AnreOpanyeckass W TpPUTOHOMETpHUecKas (POpMBI
3aMMCH KOMIUIEKCHOTO YHcia. ApU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMILIEKCHBIX YHCEN Ha KOOPAMHATHOW TUIOCKOCTH.
®opmysia MyaBpa. KopHu N-oil cTeneHn u3 KOMIUIEKCHOro uucia. [Ipumenenue
KOMIUIEKCHBIX YUCEN JIJISl PelIeHUs] PU3NYECKUX U T€OMETPUUECKHUX 3a]1ay.

YpaBHeHUS U HEPABEHCTBA

CuctemMa U COBOKYNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHbBIC
CHUCTEMBI U CUCTEMBI-CIEACTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHH C  TOMOIIBIO
TPUTOHOMETPUUECKONU OKPYKHOCTH. PellieHne TpUuroHoMeTpu4eCKUX HEPABEHCTB.

OCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEpPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METO/bl PEIICHUS CHUCTEM M COBOKYIHOCTEH pallOHAJIbHBIX,
UppAIMOHABHBIX, TOKA3aTENbHbBIX U JIOTapU(MHUUYECKUX YPaBHEHUN.

YpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C IapaMeTPaMHu.



IIpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3ajady W3 Pa3JudHbIX 00JacTell HAYKH W peajabHOU
KU3HU, UTHTEPIPETALUS [TOJTYUYECHHBIX PE3YIbTaTOB.

DyHKUUM U TPaPUKHU

I'paduk kommnoszunuu ¢Gyukiui. ['eomerpuyeckre 00pa3bl ypaBHEHHH U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U TpadUKH.

I'paduueckne meTonbl pelieHHus ypaBHEHHMM M HepaBeHCTB. ['paduueckue
METO/bI pEUIEHU 3a7a4 C IapaMETPAMMU.

Ucnonb3oBanue rpadukoB (QYHKIUI AJig HCCIEIOBAaHUS IMPOILIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPH PEUICHUU 3aJady M3 JAPYTUX YYEOHBIX
IPEAMETOB U PEATBHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHaJIM3a

[IpumeHeHue mpou3BOAHON K MCCIEeNOBaHMIO (YHKIIMI HA MOHOTOHHOCTH H
skcTpeMyMmbl.  Haxoxzaenue  HauOosbllero M HAaWMEHBLIETO  3HAYEHUU
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHnEe NPOW3BOAHOM [JIi HAXOXKJICHUS HAWIY4dlIEero pEUICHUs B
OPUKIAOHBIX 3ajayax, s ONpPENeNIeHHs CKOPOCTM W YCKOpPEHHUs Ipolecca,
3a1aHHOTO (hOPMYJION MITH TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO THepBooOpa3HbIX. I[lepBooOpa3HbIe
aneMeHTapHbIX QyHKimil. [IpaBuiia HaxoXIeHUs TEPBOOOPA3HBIX.

HuTerpann. ['eomeTpuueckui CMBICJI UHTETpaJA. Brruucnenue
ornpenenéHHoro uurerpana no gopmyne Hotorona-JlelOnuna.

[Ipumenenue wmHTETrpaia s HAXOXKACHHUS IUIONIAACH IIIOCKUX (QUryp H
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepnbr pemenuit nuddepeHIHAIBHBIX YpaBHEHUH. MartemaTudeckoe
MOJIETUPOBAHUE PEATBHBIX TMPOIECCOB C TMOMONIbI0 U] PepeHIInaTbHBIX
YPAaBHEHHUM.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVYBJIEHHBI YPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh IPAXKAAHCKOM MO3UIIMN 00YYaIOIIEeTrocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHHCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COIMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUHM C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUICKON TPAKIAHCKON HICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMAaTHUKOB U POCCUHUCKON MaTeMaTHYECKON IIIKOJIBI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHUW B JIPYrUX HayKaX, TEXHOJOTusax, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, dTUYECKOTO MOBEIEHHUSI, CBA3AHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HAayKh U JEATEIbHOCTBIO YYEHOIrO, OCO3HAaHHE
JUYHOTO BKJI/Ia B MOCTPOCHUE YCTOMYMBOTO OyAYIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYasl 3CTETUKY MATEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnvecKoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHHUS B
HWHTEpEcax 3/I0pOBOro 1 0€30MacHOro 00pasa )KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE NHUTAaHHE, COATAHCUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3HUECKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYIdy, OCO3HaHWE IIEHHOCTH TPYIOJIIOOMs, HWHTEpeC K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOM W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbIC IIJIAHBI,



FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTUYeCKOMYy  OOpa3oBaHUI0 U
CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKOW HAaTpaBJIECHHOCTH;

7) 3KOJIOTHYeCKOT0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTh  JKOJOTHMUYECKOW KYJIbTYpbl, TOHUMAHUE BIHUSHUS
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’Karolel cpelbl, IUIAHUPOBAHHWE IIOCTYIKOB W OIICHKA HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKu U  OOIIECTBEHHOW  MPaKTHUKW, [MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak c¢epbl YeIOBEUYECKOH ESITeIIbHOCTH, ATAloB €&
Pa3BUTUA W 3HAYMMOCTH JUISl Pa3BUTHS I[MBUIM3AIMH, OBJIAJCHUE S3bIKOM
MaTeMaTHKA W MaTeMaTHYECKOW KyJIbTypOW KaK CpPEJACTBOM IIO3HAHUS MUPa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSITEIHHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKH MAaTEMaTHYECKHUX
OOBEKTOB, TOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUSA 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIIPUHHMATh,  (HOPMYIUPOBaTH W  NPeoOpa3oOBBIBATH  CYXKICHUSA:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOMCHUSIX U YTBEPXKACHUSX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10Ka3aTeIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMbIe U OT MPOTUBHOTO), BEICTPAUBATh APTyMEHTALIMIO, IPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelieHuss y4dyeOHOM 3agayu  (CpaBHHMBATh HECKOJIBKO
BAPDUAHTOB  PEIICHUsS, BbIOMpaTh  Haubojee  MNOAXOMAUUA € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).



ba3oBrble uccienoBare/ibCckue 1eicTBHSA:

UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodiIeMy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIHMI0, MHEHHUE;

IPOBOAUTH CAMOCTOSATENbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSATEIbHO (POPMYIHUPOBaTH OOOOIIEHHS W BBIBOJBI O pe3yJibTaTam
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000ILEHU;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUIAThH
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH JAePUIUTH UH(DOpMAIUKU, TaHHBIX, HEOOXOAUMBIX JIJIi OTBETa Ha
BOMPOC U JJIs1 PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIMIO U3 UCTOYHUKOB PAa3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH WH(POPMAIMIO PA3TUYHBIX BHUJIOB H
dbopM mnpeacTaBiIeHUS;

CTPYKTYpPUpPOBaTh MH(POpPMALIUIO, TPEJICTABIATh €€ B PA3IMUHBIX (popMax,
WLTIOCTPUPOBATH TpadUyECKU;

OLICHUBATH HaJEXKHOCTh uHbOpMAITIH 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (OPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeJIIMHA OOIIEHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3PECHHUS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHWS MO XOJy PEIICHUsS 3aJayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

B XOJI¢ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXKITaeMOW TEMBI,
nmpoOJIeMBl, peIracMoi 3ajadyd, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITIOUCK
pEIlIeHUs, COTMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jUyuMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHPOBATH Pa3HOTIACHS, CBOM BO3PAKCHHUS;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPUMEHTA, UCCICIOBAHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4ETOM 3a1ad
Mpe3EHTAIIMU U OCOOEHHOCTEH ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH



Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4H, BEIOUPATh CIOCOO PEIIeHuUs C
y4€TOM UMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTEJJIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHUS
COBEpPIIIAEMBIX JIEHCTBUI M MBICITUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJECThH
crnocobaMu CaMONPOBEPKU, CAaMOKOHTPOJISI Tpollecca M pe3ysibTaTa pPelieHUs
MaTeMaTUYeCKOW 3a/1auH;

NPEIBHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTh MPHU PEIICHUU 3aJ1a4H,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, IaHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OILICHUBATh COOTBETCTBHUE PE3YNIbTATa LEH U YCIOBHIM, OOBSICHITH MPUINHBI
JTOCTH)KCHUS WM HEJAOCTH)KCHHUS PE3yNbTaTOB ACSATEILHOCTH, HAXOAUTh OIINOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHMMATh M HCIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON M WHAMBHIYaJTbHOM
paboThl TpU pelIeHHH YYeOHBIX 3ajJad, MNPUHUMATH I[eIb COBMECTHOMN
NEeSTENbHOCTH, TUIAHUPOBATh OPraHU3aIlMI0 COBMECTHON pPalOOThI, pachpenemsiTh
BUIBl pabOT, JOroBapuBaThCsa, OOCYXIAaTh WpOLECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYPMBI» U HWHBIE), BBHINOJHATH CBOIO 4YacTh palbOTBl U
KOOPJIMHUPOBATh CBOU JECUCTBHS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBAThH
KayeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K konmy obOydenuss B 10 kjacce oOyd4arouiuiicss MOTYYUT CIETYIOIIHE
MPEeIMETHBIE PE3YJbTAaThl M0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hadajga MaTeMaTHIECKOTO aHAIIM3a:

Yucaa v BBIYUCIEHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIIMOHATBLHOE YHCIIO, OCCKOHEYHAs
nepuogudeckass apo0b, TPOIEHTHI, HWPPANMMOHATHLHOE YHUCIO, MHOXKECTBA
PaIMOHATIBHBIX U IEHCTBUTEIBHBIX YHCEI, MOAYIh JCHCTBUTEIBHOTO YUCIIA,

NPUMEHSATh JIpOOM W TPOIEHTHI IS PEIMICHUS NPHUKIAIHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

MPUMEHSTh MPUOIKEHHBIC BRIYUCIICHUS, TTPaBUiIa OKPYTIICHUS, IPUKUIKY U
OIICHKY pe3yJIbTaTa BIYUCICHU;



CBOOOJHO ONEpUpPOBaTH TMOHATHEM: CTENEHb C IEJIbIM IOKa3aTeleM,
MCIIOJIB30BaTh MOAXOASAILYI0 (POPMY 3aIIUCH JIEUCTBUTEIBHBIX YHUCEN ISl PEILICHUS
MIPAKTUYECKUX 3a/1a4 U MPEJACTABICHUS TaHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: APU(PMETHUECKUII KOPEHb HATypalbHOU
CTEIICHHY;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIIMOHAIBLHBIM MOKa3aTeJeM;

CBOOOJHO ONEpPUPOBATH MOHATUAMM: JIOrapu(dM uwKcna, AECITHUYHBIE WU
HaTypajbHbIE JTOrapu(MbI;

CBOOOJHO ONEPUPOBATH MOHATUSIMHU: CHUHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YHUCJIOBOTO apryMEHTA;

ONEPHUPOBATH MOHATUSAMU: APKCUHYC, apKKOCHUHYC W apKTaHI€HC YUCIOBOTO
apryMeHTa.

YpaBHeHUsI M1 HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHATHIMU: TOXJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIEC YPABHEHHS U YPABHEHUS-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh PAa3IMYHbIE METOJbl PEIICHUS PAIUOHAIBHBIX H JPOOHO-
palMOHANBHBIX YPAaBHEHHM, IPUMEHSITh METOJ HWHTEPBAJIIOB UL PEIICHUS
HEPaBEHCTB;

CBOOOJTHO OIEPUPOBATH MOHSATUSMH: MHOTOUYJIEH OT OJHOW MEepEMEHHOM,
MHOTOWIEH C MeJIbIMH KO3(P(UIMEHTaMH, KOPHU MHOTOYJICHA, TNPUMEHAThH
JIeJICHHME MHOTOYJIEHA Ha MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
IUISl peLLeHUs 3aa4;

CBOOOJHO OMEpUpPOBaTH TOHATUSIMHU: CHUCTeMa JIMHEHHBIX YpaBHEHHIH,
MaTpula, OMNpPENENUTeNb MaTpulbl 2 X 2 W €ro TEeOMETPUYECKUN CMBICT,
UCIIOJIB30BAaTh CBOMCTBA OMNpenenuTenss 2 X 2 g BBIYUCIEHUS €ro 3HAYEHUs,
IPUMEHATh ONPEACIUTENN JUId PELIEHUST CHUCTEMBl JIMHEWHBIX YpaBHEHUHU,
MOJEIIMPOBATh PEAIbHbIE CUTYallMU C IIOMOIIBIO CUCTEMBI JIMHEMHBIX YPaBHECHUM,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIH C IOMOLIBI0O MATpUIl U OIPEIEIUTENEH,
MHTEPIPETUPOBATD ITOJTYy4YECHHBIA PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JEHUCTBUUA C KOpPHSAMH JUisi TNpeoOpa3oBaHUS
BBIPAKCHUU;

BBITIOJIHATD NIPEOOPA30BaHUS YUCIOBBIX BBIPAKEHHM, COAEpKAIIUX CTEIIEHH C
palMOHATIBHBIM [TOKA3aTEIEM;

UCIIOJIb30BATh CBOWCTBA norapu@moB JUISL npeoOpa3oBaHus
Jorapu()MUUYECKUX BBIPAKEHUM;

CBOOOIHO OMNEpUPOBaTh MOHSATUSMU: HPpAIMOHANbHbBIE, MOKA3aTeNbHbIE U
JorapuMHUUECKUe ypaBHEHUS, HAXOAUTh UX PEUICHHs C TTOMOIIBIO PaBHOCHIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHATH OCHOBHBIE TPUTOHOMETpUYECKUE (POPMYIIBI sl TipeoOpa3oBaHUs
TPUTOHOMETPUIECKUX BBIPAKCHUI;

CBOOOIHO OMEpHUPOBATH TMOHITHEM: TPHUTOHOMETPUUYECKOE YpaBHEHUE,
OPUMEHATH HEOOXOAMMBIE  (OPMYIBI Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUIECKUX YPABHEHHIA;

MOJICTHPOBATh pEajbHbIE CHUTYyallMd Ha S3bIKE aireOpbl, COCTaBISThH
BBIPQXKCHHSI, YypaBHEHHUS, HEPAaBEHCTBa IO YCJIOBHUIO 3aJadd, WCCIEA0BAThH
MOCTPOEHHBIE MOJIENN C MCIIOJIb30BaHUEM afapara aireOps.

DYyHKIUH U TPAPUKU:

CBOOO/IHO OMEpPUPOBATH MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3a1anus (pyHKIUH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMUS (YyHKUUH, rpaduk QyHKIUH,
BBITIOJTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus TpaduKoB QyHKINH;

CBOOO/IHO OIEpPHPOBATh MOHSATUSAMHU: O0JACTh ONPECICHUS W MHOKECTBO
3HaYeHUH PYHKINUU, HYTH QYHKIIUA, IPOMEKYTKH 3HAKOITOCTOSHCTBA;

CBOOOJIHO OIEPUPOBATh TOHATHAMH: UYETHBIE M HEUYETHBIE (YHKIIUH,
nepruoandeckue (QyHKIHH, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAaKCUMYMBI U
MUHUMYMbI (YHKIIUM, HauOoybliee W HaWMEHbIIEe 3HAYCHHWE (YHKIHHA Ha
IPOMEXKYTKE;

CBOOOJTHO OINEPUPOBATH MOHATUAMH: CTeNIEHHAss (QYHKIUS C HATYpaJIbHBIM U
[EJNBIM TOKa3aTesneM, TpaduK CTENneHHONW (QYHKIMU C HATYpPaJbHBIM M IEJIBIM
nokasaresieM, rpauk KOpHS N-0f cTeneHu Kak (YHKUIMU OOpaTHOM CTENEeHU C
HATypaJIbHBIM ITOKa3aTeNIeM;

ONEepUpOBATh TOHATHAMU: JIMHEHHAs, KBaJpaThyHash U JPOOHO-JIMHEHHAsS
(GYHKIIUH, BBITOTHATD AJIEMEHTAPHOE UCCIIEIOBAHNE U TTOCTPOCHUE X IPAPHUKOB;

CBOOOJTHO ONEPHPOBATH MOHATHAMHU: TIOKa3aTellbHAas W JorapupmMuyeckas
GbyHKIMM, WX CBOWCTBA W TrpadWKH, HMCIOIL30BaTh MX TpadUKH I pelIeHUS
YpaBHEHHM;

CBOOO/IHO OMEpUPOBATh IOHATUSAMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
oIpeiesieHue TPUTOHOMETPUUYECKUX (PYHKIIMM YUCIIOBOTO apryMEHTa;

UCMOJb30BaTh Tpadukd (QYHKIMA [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEW MpHU pEelIeHUH 3aJad U3 JAPYTUX y4eOHBIX MPEIMETOB U peaslbHOM
’KU3HU, BBIpAKaTh (OPMYJIaMU 3aBUCUMOCTH MEX/y BEJIMUUHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CBOOO/IHO OMEepUPOBATh MOHATUAMU: apudMeTHdecKkass U TeoMeTpHUYecKas
mporpeccusi, 06CKOHEYHO yOBIBAOIIasi TeOMETPUIECKasi MPOTPECCHs, TUHCHHBIA U
HKCMOHEHLIUATBHBINA POCT, (pOpMyJia CIOXKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

MCIIONIb30BaTh MNPOTPECCHM ISl PELICHHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOTHO ONEPUPOBATH MOHATUAMMU: TIOCIEI0OBATENBHOCTD, CIIOCOOBI 3a1aHUs
IIOCJIEA0BATENIBHOCTEM, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEAOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXIEHUA MATEMATHYECKOTO AaHalIu3a KakKk aHaJlIn3a
OECKOHEUYHO MaJbIX;

CBOOOJHO OMNEpPUPOBATHh TMOHATUAMH: HENpPEpPhIBHbIE (PYHKUUHU, TOUYKH
paspsiBa rpaduka QyHKIUU, aCUMOTOTHI Tpaduka ¢ yHKINHY;

CBOOOJTHO OINEPUPOBATH TOHATHEM: (PYHKIUS, HEMpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSATH CBOMCTBA HEMPEPBIBHBIX (PYHKIMH AJI pelIeHUs 3a/1ay;

CBOOOJTHO OIEpPUPOBATh TMOHATUSMU: TMepBasi W BTOpas MPOU3BOIHBIC
(GyHKIMH, KacaTeabHas K rpaduky G yHKINH;

BBIUUCISATh POU3BOJIHBIE CYMMBbl, MPOU3BEACHUS, YACTHOTO U KOMIIO3UIIUH
IBYX (DYHKIIMM, 3HATh MPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCIIOJIb30BaTh T€OMETPUUYECKUA U (PU3UYECKHM CMBICH MPOU3BOJAHON s
peuieHus 3aaad.

MHoxecTBa U JIOTMKa:

CBOOOJTHO ~ OMNEpUPOBAaTh  TMOHATUAMH: MHOXECTBO, ONEpalMM  Haj
MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT JJisi OMUCaHUS PeasIbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33124 U3 APYTUX YUYECOHBIX PEIMETOB;

CBOOOJTHO ONEpPUPOBATH MOHSATUSMU: OIpEACIICHHe, TEeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEMaTHYECKOTO 00BEKTA, I0KAa3aTEIbCTBO, PABHOCUIIbHBIE
YpaBHEHUS 1 HEPABEHCTBA.

K konmy obOywyenuss B 11 kjacce oOyd4arouiuiicsi MOJYYUT CIIETYIOIIHNE
NPEeIMETHBIE Pe3yJabTaThl MO OTAEIHHBIM TeMaM paboueill MporpamMMbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHUYECKOTO aHAIIU3a:

Yucia ¥ BBIYUCJICHUSA:

CBOOOJHO OMEpUpPOBATH TMOHATUAMH: HATypaJlbHOE M I1EJI0€ YHCIIO,
MHO>KECTBA HATypaJbHBIX M LENbIX YHCEJ, MCIOJb30BaTh MPHU3HAKU JEIUMOCTH
uensix yucen, HOJl 1 HOK HaTypanbHBIX 4Mcen JJsl PelIeHUs 3a/1ay, IPUMEHSTh
anroput™ EBKinna;

CcBOOOIHO OMNEpUpPOBaTh MOHATHEM OCTAaTKa [0 MOMAYJIO, 3allUChIBAThH
HaTypaJIbHbIE YKCIIA B PA3JIMYHBIX TO3ULIMOHHBIX CUCTEMAX CUUCIICHNUS,

CBOOO/IHO ONEpPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIUIEKCHBIX YHCeJl, MPEACTaBIATh KOMIUIEKCHBIE YHUCIIa B alreOpandeckod u
TPUTOHOMETPUYECKON (opMe, BBIOIHATH apU(PMETHUECKHUE ONepaly ¢ HUMU U
n300paxaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOJIHO OMEPHUPOBATH TMOHATUSIMU: HUPpaAlMOHATBHBIE, TMOKa3aTelIbHbIE W
norapuMuUYecKre HEPAaBEHCTBA, HAXOJIUTh HUX PEIICHUS C  OMOIIbIO
PaBHOCHUJIBHBIX MEPEXOJIOB;

OCYHIECTBIIITh OTOOp KOPHEH TMpU PEHICHUU TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OIEpPUPOBATH TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
MPUMEHSTh  HEO0OXOoauMble  (OpMYJbl ISl  PEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHATUSIMHU: CUCTEMa M COBOKYITHOCTh YPAaBHCHUUN U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOJIUTh PEIICHUS
CHUCTEMbI U COBOKYIMHOCTEW pallMOHAIIbHBIX, UPPALMOHAIIBHBIX, TTOKA3aTEIbHBIX U
norapuMUYECKUX YpaBHCHUIN U HEPABEHCTB,;

pelarthb palMOHAIBHEIE, HMppallOHAIbHEIE, MoKa3aTeabHEbIC,
norapumMuyeckue W  TPUTOHOMETPUUECKHWE YpPaBHEHHS W  HEPABEHCTBA,
cojepKalue MOIYJIu U MapameTphl;

PUMEHATH rpadUuecKrue METOIbI JIJIsl PEIICHHS YPaBHCHUN M HEPABEHCTB, a
TaKke 3a7a4 ¢ apaMeTpaMu;

MOJCMPOBATh pealibHbIe CHUTyalldd Ha S3bIKE alnreOpbl, COCTABIATH
BBIPAXKCHMS, YPAaBHEHUsI, HEPABEHCTBA M WX CHCTEMBI II0 YCJIOBHMIO 3aJayH,
UCCJIEIOBaTh IIOCTPOCHHBIE MOJIENIM C KCIOJIb30BAHUEM armapara ajareopsl,
WHTEPIPETUPOBATH MOJYUYCHHBIN PE3ybTaT.

DOyHKUNM U TPAPUKH:

CTPOUTHh TpadUKd KOMIO3UIMKA (YHKIIUNA C TIOMOIIBIO 3JIEMEHTApHOTO
UCCJICIOBAaHUS M CBOMCTB KOMIIO3HUIIUH JABYX (DYHKITHIA;

CTPOUTHh TEOMETpHYECKHe oO0pa3bl YpaBHCHHMH W  HEPABEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJIHO  OINEPUPOBATH TMOHATHUAMH: TpadUKA TPUTOHOMETPUUIECCKUX
dynKImii;

NPUMEHATh (QYHKIHHM I MOJACIHMPOBAHUS M MCCICJIOBAHUS pPEATbHBIX
MPOLIECCOB.

Hauaja MmaTeMaTH4eCKOro aHAJIM3a:

WCITOJIB30BaTh MPOU3BOIHYIO JIJIS UCCIE0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
1 KCTPEMYMBI;

HaXOJUTh HauOOJIbIlIEE U HAUMEHbIIIEE 3HaUCHUs] PYHKIIMH HENPEPHIBHON Ha
OTPE3KE;

MCMOJIb30BaTh IPOM3BOJHYIO JUISI HAXOXJCHUS HAWIY4YIIEro pPEIICHUS B
NPUKJIAJHBIX, B TOM YHCJIE€ COLUHAJIbHO-DKOHOMHUYECKHUX, 3ajayax, s
OmpeAeICHUs] CKOPOCTH M YCKOPEHMs TMpoliecca, 3aaaHHOTO GOpMyIou Wiu
rpauKoMm;



CBOOOJHO OMNEpUpPOBaTh MOHATUAMM: MEPBOOOpaA3HAs, ONpPENEIEHHBIH
MHTErpaj, HAaXOAWUTh IEpPBOOOPA3HbIE JIIEMEHTAPHBIX (PYHKUHMA M BBIYUCIATH
uHTerpai no popmyne Hetotona-Jleitonuna;

HaXOJUTh IUIOLIAJN IIOCKUX QUTYP U OOBEMBI TEJ C TOMOLIBIO MHTErpaa;

UMETh TPEICTABIECHUE O MaTEMAaTHUYECKOM MOJEIMPOBAHUM HA IpUMEpE
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

pemaTe NpUKIaJAHBIE 3a1a4d, B TOM YHUCJIE COLHUAIBHO-YKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBAMU MaTEMAaTHUECKOT0 aHAJIN3A.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHO3K€ECTBO AENCTBUTEIBHBIX YHUCEIL.
1 MHorounensl. PanmoHanbHble YpaBHEHHS U 24 1
HepaBeHCTBa. CHCTEMBI IMHEWHBIX
yYpaBHEHUU
9 Oynkunu u rpadpuku. CreneHHas GyHKINS C 12 1
L[eIBIM TIOKa3aTesIeM
3 ApubMeTnuecknii KOpeHb N-0if CTEIIECHHU. 15 1
HppaunonanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 1
YpaBHEHUS
5 Jlorapudmudeckas GyHKITUS. 18 1
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpuuecKre BbIpaXKEHU U 99 1
ypaBHEHUS
[TocnenoBarenbHOCTH U IPOTPECCUU 10
HenpepriBubie ¢pyukiuu. [IpousBoanas 20
9 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs 5 5
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KVIACC

KosnuuecTBo 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
n/n NMPOrpaMmblI Bcero Kontponbubie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 UccnenoBanue GyHKIUN ¢ TOMOIIBIO 99 1
MIPOU3BOTHOM
2 [TepBooOpa3Hasi U MHTETpAT 12 1
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIUA. 14 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 HppanmonaisHbIe, MOKa3aTeIbHbIC U 24 1
norapuMuvecKkue HepaBeHCTBA
KommnekcHsie yncna 10
HarypanbsHbie u 11e1b1e yncia 10
CucreMbl paliMoOHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHBIX U JOTraprUPMUUECKUX 12 1
ypaBHEHUH
8 3amayu ¢ mapaMmeTpaMu 16 1
9 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 16 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KoaudecTBO 4acoB JIeKTPOHHbIE JlonmoJIHUTEID
Ne Tema ypoxa KoHTpoJib IpakTn Jarta uudpoBbIe Hast
n/n Bceero HbIe yecKkue U3yYeHust obpasoBaTellh uHpopmanus
padoThI padoTsbI HbIe pecypchbl
MHO3K€ECTBO, OIepaIiy HaJl MHOKECTBAMH
1 ! PatH Ha 1 02.09.2024
W UX CBOMCTBA
2 JHuarpammel Diinepa-Benna 1 04.09.2024
I[TpuMeHEeHnE TEOPETUKO-MHOKECTBEHHOTO
3 P P 1 04.09.2024
armapara JjIsl peIeHus 3a1au
Parmmonansueie ynciaa. OOBIKHOBEHHBIE U
4 JECATUYHBIC IPOOU, TTPOIICHTHI, 1 05.09.2024
OCCKOHEYHBIC MTEPHUONUECKHE IPOOH
Panmonansueie ynciaa. OOLIKHOBEHHEIE U
5 JECATUYHBIC IPOOU, TTPOIICHTHI, 1 09.09.2024
OCCKOHEYHBIC ITEPHUOUUCCKHE TIPOOH
[Tpumenenue nqpoOeil U IIPOLEHTOB IS
6 P AP pott s 1 11.09.2024
PEIICHUS MTPUKITATHBIX 337124
IIpuMenenne apoOeil U MPOLIEHTOB I
7 P AP pott s 1 11.09.2024
pEIICHUS MPUKIATHBIX 337124
IIpuMenenne apoOeil U MPOLIEHTOB I
8 P AP pott s 1 12.09.2024
pEIICHUS MPUKIATHBIX 337124
elCTBUTENbHBIE YKcia. ParinoHaIpHbIE U
9 A t 1 16.09.2024
UppalroHAIbHBIC YHCIIA
elCTBUTENbHBIC YKcia. ParinoHaIbHbIE U
10 A t 1 18.09.2024

HppalluOHAJIbHBIC YU CJIa




11

Apudmernueckue onepaum ¢
JeWCTBUTEILHBIMU YHCIIAMHU

18.09.2024

12

Monynbs AeCTBUTEIBHOTO YHCIIA U €r0
CBOMCTBA

19.09.2024

13

[TpuGnmxEHHBIC BEIYMCIICHUS, TPaBHIIA
OKPpYIJICHHA, IPUKHUAKA U OLICHKA
pe3yabTaTra BEIYMCICHUN

23.09.2024

14

OCHOBHBIE MCTOABI PCIICHUS LECIIbIX U
TpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPABEHCTB

25.09.2024

15

OcCHOBHEBIE MCTOABI pECIICHUS TECJIbIX U
TpOOHO-palIMOHATIFHBIX YPABHEHUH U
HEPABEHCTB

25.09.2024

16

OCHOBHBIE METO/IbI PEIICHUS 1IENbIX U
JIPpOOHO-PALIMOHANBHBIX YPaBHEHUHN U
HEPaBEHCTB

26.09.2024

17

MHOro4ieHsl OT OJHON EPEMEHHOM.
JleneHre MHOTOYJICHA HA MHOTOYJICH C
octatkoM. Teopema bezy

30.09.2024

18

MHOTO4IEHBI C IETBIMH
ko3 durmentamu. Teopema Buera

02.10.2024

19

Pemenne cucreM JTMHEHMHBIX ypaBHeHI/Iﬁ

02.10.2024

20

Pemenne cucreM JIMHEHMHBIX ypaBHeHI/Iﬁ

03.10.2024

21

Martpuiia CUCTeMbl JTUHEHHBIX YPaBHEHHIA.

Onpenenurens MaTpuLpl 2X2, ero
rE€OMETPUYECKUN CMBICT U CBONCTBA;
BBIYMCIIEHUE €T0 3HAYCHUS

07.10.2024

22

Onpenenurens MaTpuLpl 2X2, ero

09.10.2024




F€OMETPUYECKHUIM CMBICII U CBOMCTBA;
BBIYUCIICHUE €0 3HAYCHUS

23

[IpuMeHeHue onpeaennuTens Uil peueHus
CUCTEMBI JIMHEWHBIX YPABHEHUI

09.10.2024

24

Pemrenne npukiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

10.10.2024

25

Pemrenne npukiagHeIX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

14.10.2024

26

KonTponbnas pabora: "PannonanbHele
ypaBHEHHUA U HepaBeHCTBA. CHCTEMBI
JIMHEWHBIX ypaBHEHUN"

16.10.2024

27

OyHKIMSA, CIOCOOBI 3aaHusT (QYHKIIUH.
B3aumHo o6paTHbIe QYHKIIHH.
Kommnozumus hyHkimii

16.10.2024

28

I'padux byHkmun. DnemMeHTapHbBIC
npeobpazoBaHus rpaduKoB GyHKITUN

17.10.2024

29

OO6nacTh onpeneneHus: © MHOXKECTBO
3HaueHni GyHkuu. Hymu dyHkmm.
[TpoMexxyTKH 3HAK MOCTOSTHCTBA

21.10.2024

30

UETHbie 1 HEUETHBIC (PYHKITUH.
[lepuomnueckue pynkiuu. [TpomexyTku
MOHOTOHHOCTH (PYHKIIUU

23.10.2024

31

MaxkcuMyMbl 1 MUHUMYMBI (DYHKLIUH.
HauOouibliee u HauMeHbllIee 3HAYCHHUE
(GYHKIMHU HAa TPOMEXYTKE

23.10.2024

32

Jlunelinas, KBajpaTU4Has U JIpOOHO-
TUHEWHas QYHKIUH

24.10.2024

33

3J'ICM6HTapHOC HUCCICIOBAHUEC U

06.11.2024




MOCTpOEHHE TPAPUKOB ITHX (PYHKIIHHA

DNeMeHTapHOE UCCIIeIOBAaHUE U

34 y 06.11.2024
MOCTpPOEHHE TPAPUKOB ITHX PYHKITHHA

35 Crenens ¢ 1enabIM MoKa3areneM. bunom 07.11.2024
Herotona

36 CreneHb ¢ 1eTbIM TI0Ka3zaTesneM. buaom 11.11.2024
HeroTona
CrenenHast GyHKIUS C HATYPAJTbHBIM U

37 1enbIM nokazateneM. E€ colicTBa u 13.11.2024
rpaduk

38 KOHTpOJ‘II)Ha"SI pa600Ta: "CreneHHas 13.11.2024
¢byukuus. E€ cBoiictBa u rpadux"

39 Apudmernueckuit vKoper, HaTypalbHON 14.11.2024
CTETeHU U €ro CBOMCTBA

40 ApubmMeTnueckuit j(OpCHI: HaTypaJIbHOU 18.11.2024
CTETeHU U €ro CBOMCTBA

41 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKECHHUIHA, 90.11.2024
COJIeprKaluX CTENeHU U KOPHU

42 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKECHHUIH, 90.11.2024
COJIeprKalluX CTENeHU U KOPHU

43 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKECHHIH, 91.11.2024
COJIep>KalIuX CTENeHH U KOPHU
Uppanmonansueie ypaBHeHus. OCHOBHbBIE

44 METO/IbI PEIICHUS UPPALMOHATBHBIX 25.11.2024
YpaBHEHUN
WppaunonansHble ypaBHeHUs. OCHOBHBIE

45 METO/IbI PELICHHS] UPPALUOHAIBHBIX 27.11.2024

YPaBHEHUN




Wppanmonansuble ypaBHeHUs. OCHOBHbIE

46 METO/Ibl PEIICHUSI UPPALIMOHATBHBIX 27.11.2024
ypaBHEHU I
PaBHOCHITBHBIE TIEPEXOIBI B PEIICHUT

47 P P 28.11.2024
HPPaIMOHATILHBIX YPABHCHHMA
PaBHOCHITBHBIE TIEPEXOIBI B PEIICHUT

48 PEXOBL B P 02.12.2024
HPPAIMOHAIILHBIX YPABHCHHMA
PaBHOCHITBHBIE TIEPEXOIBI B PEIICHUN

49 PEXOUBL B P 04.12.2024
HPPAIMOHAIILHBIX YPABHCHHM
PaBHOCHITBHBIE TIEPEXOIBI B PEIICHUN

50 PEXOARI B P 04.12.2024
HPPAIMOHAIILHBIX YPABHCHHM
CpoiicTBa u rpaduK KOpHsI N-0i CTENeHN

51 Kak (yHKIIMH OOpaTHOW CTETICHHU C 05.12.2024
HaTypaJIbHbIM TOKa3aTelieM
CaoiicTBa u rpaduK KOpHs N-0#f CTETICHN

52 Kak (DYHKIIMH OOpaTHOU CTETICHHU C 09.12.2024
HaTypaJIbHbIM TOKa3aTelieM
Kontponbnas padota: "CBoiicTBa 1

53 rpaduK KOpHS N-Oi CTEICHH. 11.12.2024
HppannonanbHbie ypaBHEHUA"
CreneHsb ¢ pallMOHATBHBIM MTOKa3aTeIeM U

54 Jenenbep 11.12.2024
e€ cBolicTBa
CreneHsb C pallMOHAIBLHBIM MTOKa3aTeNeM U

55 onenb ep 12.12.2024
e€ cBolicTBa
CreneHsb C palMOHAIBLHBIM MTOKa3aTeIeM U

56 [ eHenh © pal 16.12.2024
e€ cBolicTBa
IlokazatensHas KIIMS, €€ CBOMCTBA U

57 bymrn 18.12.2024

rpaduk




Wcnonb3oBanue rpaduka QyHKIUN A5t

58 . 1 18.12.2024
pelIeHUs ypaBHEHUH

59 Hcnons3oBanue rpa?nxa byHKIUN TS 1 19.12.2024
pelIeHUs ypaBHEHUH

60 AMUHUCTpATUBHAS KOHTPOJIbHAS paboTa 1 93,12 2024
3a 1 momyroaue
[Tokazarenbubie ypaBHeHUsA. OCHOBHbBIE

61 METO/IbI PEIICHUS TTOKA3aTEeIbHBIX 1 25.12.2024
YpaBHEHUU
[TokazarenpHbie ypaBHeHUsA. OCHOBHBIC

62 METO/IbI PEIICHUS TTOKA3aTEeIbHBIX 1 25.12.2024
ypaBHEHUU

63 KonTtponeHas padota: "[lokazarenpHas 1 96.12.2024
¢bynaknus. [TokazarensHbie ypaBHEHHS "

64 Jlorapudm uncia. CoiicTBa jgorapupma 1 09.01.2025

65 Jlorapudm uncia. CoiicTBa jgorapupma 1 13.01.2025

66 Jlorapudm uuncia. CoiicTBa jgorapupma 1 15.01.2025

67 JlecsaTUYHBIC M HaTypaJIbHBIE JIOTAPU(MBI 1 15.01.2025

68 JlecsaTHYHBIC M HATypaJIbHBIE JIOTAPU(MBI 1 16.01.2025

69 [IpeoOpa3zoBanue BbIpasKeHUH, 1 90.01.2025
coJieprKalux Jorapudmol

70 [IpeoOpa3zoBanue BhIpasKEeHUM, 1 99 01.2025
coJieprKalux Jorapudmol

71 [IpeoOpa3oBanme BEIpasKEeHUH, 1 99 01.2025
coJiepKanux Jorapudmel

79 Jlorapudmuueckas pyHkius, e€ cBolicTBa 1 93.01.2025

u rpaduk




Jlorapudmuueckas GpyHKIus, €€ CBOWCTBA

73 27.01.2025
U Tpadux

74 Hcnons3oBanue rpa?nxa GyHKUMU 1S 99.01.2025
peleHus ypaBHeHUI

75 Hcnonp3oBanue rpa?nxa GyHKUMU IS 99.01.2025
peleHus ypaBHeHUI
Jlorapudmuueckue ypaBHeHus. OCHOBHBIE

76 METO/IbI PEIICHUS JTOTAPUPMUUECKUX 30.01.2025
YpaBHEHUU
Jlorapudmudeckue ypaBHeHus. OCHOBHBIE

77 METO/1bI peIeHUs] IOTapU(PMHUUECKUX 03.02.2025
ypaBHEHUU
Jlorapudmudeckue ypaBHeHus. OCHOBHBIE

78 METO/IbI PEIICHUS JIOTaPUPMUIECKUX 05.02.2025
ypaBHEHUU

79 PaBHOCHIIBHBIE TIEpEXOIbI B pr_IeHI/II/I 05.02.2025
Jorapu(pMUUECKUX ypaBHEHHM

80 PaBHOCHIIbHBIE TIEPEXO/IbI B p?I_HCHI/II/I 06.02.2025
Jorapu(pMUUECKUX ypaBHEHHMA

81 KonTponsnas pabora: "Jlorapudmuueckas 10.02.2025
¢dbyukuus. Jlorapupmuueckue ypaBueHus"

82 CuHyc, KOCHHYC, TAHT€HC U KOTAHTE€HC 12.02.2025
YHCIIOBOTO apryMeHTa

83 CuHyc, KOCHHYC, TAHT€HC U KOTAHTE€HC 12.02.2025
YHCIOBOTO apryMeHTa

84 ApKCHHYC, apKKOCHHYC M apKTaHT€HC 13.02.2025
YHCIOBOTO apryMeHTa

85 ApKCUHYC, apKKOCUHYC M apKTaHT'€HC 17.02.2025




YUCJIOBOI'O apryMeHTa

Tpuronomerpruueckas OKpy>KHOCTb,

86 OTIpe/ICIICHUE TPUTOHOMETPHUICCKHIX 19.02.2025
(GyHKIUI 9UCIIOBOTO apryMeHTa
Tpuronomerpuveckast OKpy>KHOCTb,

87 OTIpe/IeJICHUE TPUTOHOMETPUUECKHIX 19.02.2025
(G yYHKIMM YMCIOBOTO apryMeHTa

88 OCHOBHBIE TPUTOHOMETPUIECKHE 90.02.2025
(bopMyIbl

89 OCHOBHBIE TPUTOHOMETPUIECKUE 94.02.2025
bopMyIbI

90 OCHOBHBIE TPUTOHOMETPUIECKUE 96.02.2025
bopMyIbI

01 OCHOBHBIE TPUTOHOMETPUYECKHE 96.02.2025
hopmyIBI

92 Hpeo6pa3ovBaHHe TPUTOHOMETPUIECKUX 97 02.2025
BBIPKCHUI

03 Hp606p330333HI/IC TPUTOHOMETPUYECKUX 03.03.2025
BBIpa)KEHHUI

94 Hp606p330333HI/IC TPUTOHOMETPUYECKUX 05.03.2025
BBIpaKECHHUI

95 Hpeo6pa303321HI/Ie TPUTOHOMETPHYECKUX 05.03.2025
BBIpaKECHHUI

9% 5;:}1;1{61;1; I;pHFOHOMCTpH‘IGCKHX 06.03.2025

97 5;:}1;1{61;1{; I;pHFOHOMeTqueCKHX 10.03.2025

98 Pemenune TpuroHoMeTpuueckux 12.03.2025




YpaBHEHUI

Pemrenne TpuroHOMeTpU4ECKUX

99 . 12.03.2025
yYpaBHEHHIA

100 Pemenne TpHI‘OHOMeTpI/IIIeCKI/IX 13.03.2025
YpaBHEHHIA

101 Pemenne ”prFOHOMeTquCCKHX 17.03.2025
YpaBHEHHHA

102 Pemenne ”prFOHOMeTquCCKHX 10.03.2025
YpaBHEHHHA
KonTponsHas pabora:

103 "TpUroHOMETpUUYECKHE BBIPAKEHUS U 19.03.2025
TPUTOHOMETPUYECKHE YPAaBHEHUS"
[TocnenoBaTeabHOCTH, CIIOCOOBI 3a1aHUS

104 IIOCJIENOBATEILHOCTEN. MeTo 1 20.03.2025
MaTeMaTH4eCKON MHAYKIIUU
MOHOTOHHBIE ¥ OTPAaHUYEHHBIE

105 nocieaoBarenbHOCTH. McTopus ananmza 02.04.2025
0ECKOHEYHO MaJbIX

106 Apudmernueckas Iporpeccus 02.04.2025

107 ['eomeTpuueckas mporpeccust 03.04.2025

108 beckoHneuHo yObIBaroIiasi reoMeTpuiecKast 07.04.2025
nporpeccust

109 Cymma 6CCKOH6:1HO yOBIBaroOMIeH 09.04.2025
reOMETPUUECKON POTrPECCHH

110 JIuHeNWHBIH U SKCIOHEHIIMAIbHBIN POCT. 09.04.2025
Yucno e. Popmyiia CI0KHBIX MPOLIEHTOB

111 JIuHeHHBIN U SKCIOHEHIIMAIbHBIN POCT. 10.04.2025

Yucio e. (I>0pMyJ1a CJIOKHBIX ITPOLCHTOB




Hcnonws3oBanue nporpeccuu Jyist peleHus

112 14.04.2025
peanbHBIX 3aa4 IPUKIIAHOTO XapaKTepa

113 'I'<OHTpOJII)Ha$I pabora: ) 16.04.2025

[TocnenoBaTeNbHOCTH U IPOTPECCHH

114 HenpepbiBHBIC GYHKIIUHN U UX CBOMCTBA 16.04.2025

115 Touxa p'ilsmea. AcuMNTOTHI rpaguKOB 17.04.2025
byHKINN

116 CpoiicTBa (DyHKIIMI HEMIPEPHIBHBIX Ha 91.04.2025
OTpe3Ke

117 Wrorosas koHTposIbHAs paboTa 23.04.2025

118 Wrorosas koHTposIbHAs paboTa 23.04.2025

119 Metoa HHTEPBAJIOB /ISl PEIICHHSI 94.04.2025
HEPaBEHCTB

120 Metoa HHTEpPBAIOB /sl peLICHHUS 98.04.2025
HEPaBEHCTB

121 HpI/IMeHUCHI/Ie CBOWCTB HENIPEPBIBHBIX 30.04.2025
GyHKUUMH 171 pelieHus 3a1ad

122 HpI/IMeHUCHI/IC CBOWCTB HEIIPEPBIBHBIX 30.04.2025
GyHKUUMHI 1715 pelieHus 3a1ad

123 IlepBas u BTOpas mpou3BOIHbIC (PYHKIIMH 05.05.2025

124 OnpeneneHHf:, reOMETPUYECKUI CMBICIT 07.05.2025
IIPOU3BOIHOM

195 OnpeneneHI/Ive, ¢bu3nueckuit cMbICI 07.05.2025
IIPOU3BOIHOM

126 VYpaBHeHHE KacaTeIbHOU K TpaguKy 12.05.2025
GbyHKIIH

127 VYpaBHeHHE KacaTeIbHOU K TpaguKy 14.05.2025




byHKITIHI
128 [Tpon3BoaHBIE AIIEMEHTAPHBIX (QYHKIUI 1 14.05.2025
129 [Ipon3BoaHBIE AIIEMEHTAPHBIX (QYHKIUIH 1 15.05.2025
130 [TpousBoiHAS CYMMBI, npomBeI{tem, 1 19.05.2025
YaCTHOTO U KOMIIO3UINH (DYHKITUH
131 [TpousBoIHAS CYMMBI, npomBentem, 1 91.05.2025
JaCTHOTO U KOMIIO3UIIHH (DYHKITUI
132 [Tpou3BoIHAS CYMMBI, npomBentem, 1 91.05.2025
JaCTHOTO U KOMIIO3HIIHH (DYHKITUI
133 O0001enne, cucreMaTn3amus 3SHaHuH 1 1 22.05.2025
134 [ToBTOpEeHue, 0600IICHNE, 1
cucTeMaTu3anus 3HaHui: "YpaBHEHHS"
135 [ToBTOpEeHue, 0600IICHNE, 1
cuctemaTu3anus 3HaHuil: "OyHkuun"
136 Hrorosas koHTpoJbHAS paboTa
137 Hrorosas koHTpoJbHAs paboTa
138 [ToBTOpEHME, O606H1€HI:IC, 1
cUCTeMaTH3alus 3HaHUM
OBIIEE KOJIMYECTBO YACOB I1O0 138 1

I[TPOTPAMME




11 KVIACC

KoaudecTBo 4acoB JIeKTPOHHbIE JomoHu
Ne Tema ypoka Kourposas | Ilpakru | lara uupposbIe TeIpHas
n/n Bceero HbIE yeckHe | M3yYeHHs oGpa3zoBaTeibHbIe uHpopmanus
padoTsbI padoThI pecypebt
ITpuMeHeHne TPOU3BOIHOMN K UCCIETOBAHUIO
1 PHMEHEHHE TP 1 02.09.2024
(GyHKIMH HA MOHOTOHHOCTB M OKCTPEMYMBI
ITpuMeHeHne TPOU3BOIHOMN K UCCIETOBAHUIO
2 PUMEHEHHE 1P 1 02.09.2024
(GyHKIUH Ha MOHOTOHHOCTB M OKCTPEMYMBI
ITpuMeHEHnE TPOU3BOIHOMN K UCCIETOBAHUO
3 PUMEHEHHE 1P 1 04.09.2024
(GyHKIH Ha MOHOTOHHOCTB M OKCTPEMYMBI
ITpuMeHEeHnE TPOU3BOIHOMN K UCCIETOBAHUO
4 PHMEHEHHE TP 1 05.09.2024
GYHKIMH Ha MOHOTOHHOCTD M SKCTPEMYMBI
IIpuMenenne Npon3BOIHON K UCCIIEIOBAHUIO
5 PHMEHEHHE TP 1 09.09.2024
GYHKIMH Ha MOHOTOHHOCTD M OKCTPEMYMBI
H NMCHCHUC I1 OH3BO,I[HOI>1 K UCCJICOJOBAHHUIO
6 PUMEHEHHE 11 1 09.09.2024
(GYHKIMH Ha MOHOTOHHOCTD M 9KCTPEMYMBI
HaXO}KI[CHI/IC HaI/I6OJ'IBHIeFO U HAUMECHBIICTO
7 1 11.09.2024
3HAYEHHUs HEMPEPHIBHON (PYHKIMH HA OTPE3KE
8 HaXO)KI[eHI/IC HaI/I6OJ'IBIHerO N HAUMCHBIIICTO 1 12 09 2024
3HAYEHHSI HEMPEPHIBHON (DYHKIIMU HA OTPE3KE A
9 HaXO)KI[eHI/IC HaI/I6OJ'IBIHerO N HAUMCHBIIICTO 1 16 09 2024
3HAYEHHSI HEMPEPHIBHON (PYHKIIMU HA OTPE3KE A
HaXO)KI[eHI/Ie HaI/I6OJ'IBI_HeFO N HAMMCHBIICTO
10 1 16.09.2024
3HA4YCHUA HerepLIBHOI/I (byHKI_[I/II/I Ha 0Tpe3Ke
HaXO)KI[eHI/Ie HaI/I6OJ'IBI_HeFO N HAMMCHBIICTO
11 1 18.09.2024

3HAa4YeHHUsl HEMPEPHIBHON (PYHKIIMH Ha OTpE3Ke




Haxoxc):[eHHe HarOOJIBIIEr0 ¥ HAUMEHBIIIETO

12 y 19.09.2024
3HAYEHUS HEMPEPHIBHON (PYHKIIUU HA OTPE3KE
[IpumeHeHre nporu3BOIHOM JUIsl HAXOXKICHUS

13 HaWJTY4IIEro PEIICHUs B TPUKIIAAHBIX 23.09.2024
3aauax
[IpumeHeHre nporu3BOIHOM JUIsl HAXOXKICHUS

14 HAWJIY4YILIEero peleHus B NPUKIaIHbIX 23.09.2024
3aauax
[IpuMeHeHne npou3BOIHOM ISl OTIPENEICHUS

15 CKOPOCTH M YCKOPEHHS TIpoliecca, 3a1aHHOTO 25.09.2024
dhopmyroit wim rpadpukomM
[IpuMeHeHne nMpon3BOIHOM ISl OIPEIEICHUS

16 CKOPOCTH M YCKOPEHHS TIpoliecca, 3a1aHHOTO 26.09.2024
dhopmyroit wim rpadukomM

17 Kommnozumus hyHkimii 30.09.2024

18 Kommnozumus hyHkimii 30.09.2024

19 Kommnozumus hyHkimii 02.10.2024

20 FGOMeTpI/I‘ICCIfI/IC 00pasbl ypaBHCHH HA 03.10.2024
KOOPJIMHATHOU TJIOCKOCTH

21 FGOMeTpI/I‘ICCIfI/IC 00pa3bl ypaBHCHH HA 07.10.2024
KOOPJIUHATHOU TJIOCKOCTH

29 KOHTpOJELHa;I pabora: "HCCJ‘ICI{OBanI/Ie 07.10.2024
(GYHKIHH ¢ TOMOIIBIO TPOU3BOTHOM"

93 [TepBooOpa3Hasi, OCHOBHOE CBOWCTBO 09.10.2024
epBOOOPa3HBIX

24 [TepBooOpa3HbIe dNIeMEHTAPHBIX (YHKIIHIHA. 10.10.2024
[IpaBuna Hax0XACHUS IEPBOOOPA3HBIX

25 [TepBooOpa3HbIe YNIEMEHTAPHBIX ()YHKITHIA. 14.10.2024




[IpaBuna Hax0XkAEHUS IEPBOOOPA3HBIX

NHurerpai. I eoMeTpuyeCKuii CMBICI

26 14.10.2024
WHTETpaa

27 Breraucnenne onpeﬂeneimoro HWHTErpaja 1o 16.10.2024
dbopmynie Herorona-JleliOama

08 Brmaucnenne onpezleﬂeilnoro HWHTErpaja mo 17.10.2024
dhopmyne Herotona-JleiiOnura

29 HpnMeHefme UHTETpaJIa JJIsg HaXOXKICHUs 21.10.2024
IO IeH TIIOCKUX (pUryp

30 HpnfweHeHHe HWHTETpana Jisl HAXO0XKICHUS 21.10.2024
00BEMOB r€OMETPUUECKHIX TN

31 l_IpI/IMelf)vaeIHeHI/IfI AuQpepeHanbHbIX 23.10.2024
YpaBHCHHIA

32 HpI/IMepI)vaeIHeHI/II/I i pepeHIraTbHBIX 24.10.2024
ypaBHEHU
MaremMaTtrnueckoe MOJCIIMPOBAHUE PEATHHBIX

33 MIPOIIECCOB C MOMOIIBIO AU HepeHITHaTbHBIX 06.11.2024
YPaBHEHUU

34 KOHTpOJ‘II;Ha}I pabora: "IlepBooOpa3Has u 07.11.2024
HWHTETpa

35 Tpuronomerpuyeckue GyHKINU, UX CBOWCTBA 11.11.2024
U rpaduku

36 Tpuronomerpuyeckue GyHKINH, UX CBOWCTBA 11.11.2024
U rpaduku

37 TpuronomeTrpuueckue GyHKIMH, UX CBOMCTBA 13.11.2024
U TpapuKu

38 Tpuronomerpuueckue GyHKIIMH, UX CBOWCTBA 14.11.2024

u rpaduku




Tpuronomerpuyeckue GyHKINHU, UX CBOHCTBA

39 1 18.11.2024
U TpapuKu
OTb60p KOpHEH TPUTOHOMETPUICCKHIX

40 YpaBHEHUH C MTOMOIIIBIO 1 18.11.2024
TPUTOHOMETPUIECKON OKPYKHOCTH
OTb60p KOpHEH TPUTOHOMETPUICCKHIX

41 YpaBHEHUH ¢ IOMOIIbIO 1 20.11.2024
TPUTOHOMETPUIECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

42 YpaBHEHUH C TTIOMOIIBIO 1 21.11.2024
TPUTOHOMETPUIECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHIX

43 YpaBHEHUH C TTIOMOIIBIO 1 25.11.2024
TPUTOHOMETPHUIECKON OKPYKHOCTH

44 Pemienne TpuroHOMETPHUYECKUX HEPABEHCTB 1 27.11.2024

45 Pemenne TpuroHOMETpHUYECKUX HEPABEHCTB 1 28.11.2024

46 Pemienne TpuroHOMETpHUYECKUX HEPABCHCTB 1 02.12.2024

47 Pemenne TpuroHOMETpUYECKUX HEPABCHCTB 1 02.12.2024
Kontponbhas padota: "['paduku

48 TPUTOHOMETPUUIECKUX (PYHKITHAH. 1 04.12.2024
TpuronomeTpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PEILIEHUS TOKA3aTEIbHbBIX 1 05.12.2024
HEPAaBCHCTB

50 OCHOBHBIE METO/IbI PEILICHUS TTOKAa3aTEeIbHbBIX 1 09.12.2024
HEPaBEHCTB

51 OCHOBHBIE METOIBI PEIIEHUS MOKa3aTeNbHbIX 1 09.12.2024
HEPaBEHCTB

52 OCHOBHBIE METO/IbI PEIICHUS TOKA3aTEIbHBIX 1 11.12.2024




HEPABEHCTB

OcHoBHEBIC MCTOAbI PCHIICHUSA

53 12.12.2024
Jorapu()MUIECKUX HEPABEHCTB

54 AJMUHUCTpaTHBHAS KOHTPOJIbHAS paboTa 3a 16.12.2024
1 monmyroaue

55 OCHOBHBIEC METO/IbI PEIICHHSI 16.12.2024
norapu(MUIEeCKuX HEPABEHCTB

56 OCHOBHBIE METO/IbI PEIICHHSI 18.12.2024
norapu(MUIeCKuX HEPAaBEHCTB

57 OCHOBHBIEC METO/IbI PEIICHHSI 19122024
MppaIMOHATLHBIX HEPABEHCTB

58 OCHOBHBIEC METO/IbI PEIICHHSI 93.12.2024
MppaIMOHATEHBIX HEPABEHCTB

59 OcHOBHBIE METO/IbI PEILICHUS 93.12.2024
HppalMOHAIbHBIX HEPABEHCTB

50 OCHOBHBIE METOIbI PELLICHUS 95 12 2024
UppalMOHAIbHBIX HEPABEHCTB

61 I'pacdmyeckue meTo b1 pemeim;l 26.12.2024
UppalMOHANILHBIX YPAaBHEHHM

62 I'padmyeckue meTo bl pemeim;l 09.01.2025
UppalMOHANILHBIX YPAaBHEHHM

63 I'padmyeckue metobl peHieHH)I 13.01.2025
MOKa3aTeIbHbIX YpaBHEHUN

64 I'padmyeckune MeToabl perieHus 13.01.2025
MOKa3aTeJbHbIX HEPABEHCTB

65 I'paduueckue MeTo b1 pemerI;I 15.01.2025
norapu()MUYECKUX ypaBHEHHIA

66 I'paduueckure MeTO bl peleHus 16.01.2025




Jorapu()MIUIECKUX HEPABEHCTB

67

I'padmyeckure MeToabI pelIeHUS
Jorapu()MUIECKUX HEPABEHCTB

20.01.2025

68

I'padmyeckue MeToapI perieHUsS
MOKa3aTEeNbHBIX U JIOTApU(HMUIECKUX
ypaBHEHU I

20.01.2025

69

I'paduueckue MeToabl pelICHUS
MOKa3aTeIbHbIX U JOrapu(pMUUECKuX
YpaBHEHUU

22.01.2025

70

I'padmyeckue MeTobl pereHus
MOKa3aTeIbHbIX U JOrapuGMUUECKUX
HEPaBEHCTB

23.01.2025

71

I'paduaeckue MeToabI pemeHust
MOKa3aTeIbHbIX U JIOrapu(PMHUUECKUX
HEPaBEHCTB

27.01.2025

72

Kontponbras padota: "UpparnmonaibHele,
MoKasaTesbHbIE U JIoTapupMUUecKue
HepaBeHcTBA"

27.01.2025

73

KomrmuiekcHbie uncia. Anredpanyeckas u
TpUTrOHOMETpHUYecKas (popMbl 3arucu
KOMILJIEKCHOTO YHCIIa

29.01.2025

74

KowmmnekcHeie yncna. Anrebpandeckas u
TpUTOHOMETpHUYecKas (popMbl 3arucu
KOMILJIEKCHOTO YHCIIa

30.01.2025

75

ApugpmeTrnueckue onepaum ¢
KOMIUIEKCHBIMU YU CJIaMHU

03.02.2025

76

ApugpmeTrueckue oneparum ¢
KOMIUIEKCHBIMU YHCJIaMHU

03.02.2025




N300pakeHne KOMIUIEKCHBIX YHCET HA

7 . 05.02.2025
KOOPAMHATHOH IJIOCKOCTH

78 I/I306pa)K€HI/ICUKOMHJIeKCHI>IX qrcen Ha 06.02.2025
KOOPAMHATHOH IIOCKOCTH

79 ®opmyiia Myaspa. KopHu N-oii crenenu u3 10.02.2025
KOMIUIEKCHOTO YHCIIa

80 ®opmyna Myaspa. KopHu N-oii ctenenu us 10.02.2025
KOMIUIEKCHOTO YHCIIa
[TpuMeHeHre KOMILIEKCHBIX YHCEI IS

81 pereHust GU3NIECKUX U T€OMETPHUICCKUX 12.02.2025
3amad

82 KonTpomasHas padora: "KomiiekcHbie yucia' 13.02.2025

83 HatypaiibHbIe 1 1ebIe Yrciia 17.02.2025

84 HarypanbsHble u 11e1p1e uncia 17.02.2025

85 [IpumeHeHne NpU3HAKOB AETUMOCTHU LENbIX 19.02.2025
qucen

86 [IpumeHeHne NPU3HAKOB AETUMOCTHU LENbIX 90.02.2025
qucen
[IpumeHeHne NPU3HAKOB AETUMOCTH IIEJIBIX

87 24.02.2025
yucen: HOJ u HOK
[IpuMeHeHne MPU3HAKOB JAETUMOCTH IIENIbIX

88 24.02.2025
yucen: HOJl u HOK

89 [IpuMeHeHne MPU3HAKOB JAETUMOCTH IIENIbIX 96.02.2025
YHCell: OCTaTKH 110 MO0

90 [IpumeHeHne MPU3HAKOB AETUMOCTHU IENIBIX 97.02.2025
YHCeN: OCTATKU MO MOTYJTIO

o1 [IpuMeHeHne MPU3HAKOB JAETUMOCTH IIENIbIX 03.03.2025

YUCCII: aJITOPUTM EBxnuga mis peuicHus




3aJa4 B ICJIbIX YHUCJIax

92

Kontponsnas padota: "Teopust uenbix uncen"

03.03.2025

93

Cucrema 1 COBOKYITHOCTh YPaBHEHUI.
PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBI-
CIIE/ICTBHS

05.03.2025

94

Cucrema ¥ COBOKYITHOCTh YPaBHEHHH.
PaBHOCHIIBPHBIE CHCTEMBI U CHCTEMBI-
CIIE/ICTBHS

06.03.2025

95

OCHOBHBIE METOJIbI PEIICHUS CUCTEM U
COBOKYITHOCTEHN pallMOHAJIbHBIX YPABHEHUI

10.03.2025

96

OCHOBHBIE METOIbI PEIICHHS CUCTEM U
COBOKYITHOCTEHN MppalMOHAIbHBIX YPAaBHEHU

10.03.2025

97

OcHOBHEIE MCTOABI pEIICHUSA CUCTEM U
COBOKYITHOCTEH MOKAa3aTeJIbHBbIX YPaBHEHHI

12.03.2025

98

OcCHOBHBIE METO/IbI PEIIECHUS CUCTEM U
COBOKYITHOCTEH MOKAa3aTeJIbHBbIX YPaBHEHHI

13.03.2025

99

OcCHOBHBIE METO/IbI PEILIEHUS] CUCTEM U
COBOKYITHOCTEH JlorapupMuueckux
ypaBHEHU M

17.03.2025

100

OCHOBHBIE METO/IbI PEILIEHHSI CUCTEM U
COBOKYITHOCTEH JIorapu(MU4ecKux
ypaBHEHUI

17.03.2025

101

[IpuMeHeHHe CUCTEM K PELICHUI0
MaTeMaTH4eCKUX 3aJa4 1 3a/1a4 U3
pa3nuyHbIX 007acTeil HAyKH U peanbHOU
KHU3HU, UHTEPIpETalNs HOTYyIeHHBIX
pe3yJIbTaTOB

19.03.2025

102

HpI/IMeHeHI/Ie CUCTEM K pCHICHUIO

20.03.2025




MaTeMaTUYECKUX 3a/1a4 U 3a]1a4 U3
pa3nuYHBIX 001acTeil HAYKH U peabHOM
YKU3HHU, HHTEPIIPETALUs [TOJY4CHHBIX
pe3yJIbTaTOB

[IpuMeHeHNne HEPABEHCTB K PEIICHUIO
MaTeMaTHUYECKUX 3a/1a4 U 3a]a4 U3

103 Pa3IMYHBIX 00JIaCTeH HAYKH U PeaTbHOM 02.04.2025
KU3HHU, THTEPIPETAINS TIOTYICHHBIX
pe3yIbTaToOB
Kontposnbras padota: "Cuctemsr
104 paMoHATFHBIX, UPPAITHOHATEHBIX 03.04.2025
MOKa3aTeIBHBIX U JIOTApU(HMUICCKUX
ypaBHeHUH"
105 PanmonansHbIe ypaBHEHUS ¢ TapaMeTpamMu 07.04.2025
106 PanmonansHbIC HEpAaBEHCTBA C TapaMeTPaMU 07.04.2025
107 PanrionanbHbBIE CUCTEMBI € TTapaMeTpaMu 09.04.2025
108 WppanmonaisHbie ypaBHEHUS, HEPABEHCTBA C 10.04.2025
napameTpamMu
109 HppanmonanbHble CUCTEMBI C TApaMeTpaMu 14.04.2025
110 [Toka3aTenpHbIC YpaBHEHUS, HEPABEHCTBA C 14.04.2025
napameTpamMu
111 [TokazaTenbHBIC CHCTEMBI C TTapaMETPAMHU 16.04.2025
112 Jlorapudmudeckue ypaBHEHUS, HEPABEHCTBA 17.04.2025
C rmapaMeTpaMu
113 Jlorapudmuueckue cucTeMsl ¢ apaMeTpamMu 21.04.2025
114 Tpuronomerpudeckrue ypaBHEHUS C 91.04.2025
napaMeTpamu
115 TpuronomeTpruueckue HEPaBEHCTBA C 23.04.2025




napaMmeTpamu

TpuroHomeTpu4ecKre CUCTEMBI €

116 24.04.2025
napaMeTpamu

117 Wrorosas koHTpoJsibHas paboTa 28.04.2025

118 Hrorosas koHTposbHas paboTa 28.04.2025
[TocTpoenune u ucciaegoBaHue

119 MaTeMaTI:IquKHx MoIeliel peaTbHBIX ) 30.04.2025
CUTYAIUH C IIOMOIIBI0 CUCTEM YPaBHCHHH C
napaMeTpamMmu
K : n

120 OHTpOJ'II)HaSI”pa6OTa 3amauu ¢ 05.05.2025
napaMeTpamMmu

121 HOBTOP@YI:II/Ie, 0606H16"HI/IG, CHCTEMAaTHU3aLUS 05.05.2025
3HaHUM: "YpaBHEHUSs

122 HOBTOPCVI:II/IC, 0606H16"HI/IC, CHCTEMAaTH3alHsI 07.05.2025
3HaHU: "YpaBHEHUS

123 HOBTOPCHI/IC, 00o001IeHue, CI/ICTeMaTI/ISaI_II/Ii{ 12 05.2025
3HaHuil: "YpaBHeHus. CuctemMbl ypaBHEHUN"

124 HOBTOPCVI'{I/IC, O606H1€H'I'/Ie, CHCTEMAaTH3alHs 12.05.2025
3HaHui: "HepaBeHcTBa

125 HOBTOUI)e}'{He, O606H1€H'I'/Ie, CHCTEMAaTH3alHs 14.05.2025
3HaHui: "HepaBeHcTBa

126 HOBToPe}'{He, 0606H.ICH'I'/IG, CHCTeMaTH3aIus 15.05.2025
3HaHui: "HepaBeHcTBa

127 HOBToPe}'{He, 00001IcHNE, ('J.I/ICTeMaTI/ISaLII/'I'}I 10.05.2025
3Hanuii: "[IpousBoaHas u e€ mpuMeHeHue

128 HOBTO\]’DCVI:II/IC, 000011EeHHE, C“I/ICTeMaTmauI/'I‘ﬂ 10.05.2025
3Hanuii: "[Ipou3BoaHas u e€ mpuMeHeHue

129 [ToBTOpeHue, 06001IeHNE, CCTEMaTH3aIUs 21.05.2025




3HaHuii: "[IpousBoaHas u e€ npumeHeHue"

[ToBTOpenue, 06001IeHNE, CHCTEMAaTH3aIUs

130 . 1 22.05.2025
3HaHuii: "MHTErpan u ero npumeHeHue"
131 [ToBTOpenue, 0600IIeHNE, CUCTEMATHU3ALIMS 1
3HaHui: "Oyakuun"
132 [ToBTOpenue, 0600IIeHNE, CUCTEMATH3AIIHS 1
3HaHui: "Oyakuun"
133 [ToBTOpenue, 0600IIeHNE, CUCTEMATH3AIIHS 1
3HaHui: "Oyakuun"
134 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHui: "OyHKIMK"
135 HOBTOP@HI/IG, 00001IeHne, CUCTEMATH3aIUs 1
3HAHHUH
136 HOBTOPCHI/IC, 000011IeHNEe, CHCTEMAaTU3allHs 1
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 136 1

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



