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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-HAYUYHBIX KYPCOB, a C JPYroil CTOpoHbI, GOpMUpyeT
JIOTUYECKOEe U aOCTPAaKTHOE MBIIUICHHE 00Yy4YalolKUXCsl Ha YPOBHE, HEOOXOAUMOM
JUISL OCBOEHUSI UH(POPMATUKU, OOIIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
auciuIuiiH. B paMkax naHHOro y4eOHOro Kypca oOydaromivecsl OBIIAJI€BAIOT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHON HaykH, KoTopas (OpMyJIupyeT CBOU
JOCTHXKEHUSI B MAaTEMaTUUECKOU (popme.

VY4eOHbIll Kypc anreOpbsl U Hayajdl MaTEMaTHYECKOTO aHajau3a 3akKjablBacT
OCHOBY [l YCHEIIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XUMUU, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHCHIIMM Pa3BUTHUSI YIKOHOMUKH U OOIIECTBEHHOMN KU3HHU,
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
CTPOTUMU KOHCTPYKIUAMH aireOpbl MU MaTeMaTHUYeCKOro aHajiu3a pa3BUBACT
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHUS C TMOMOIIBI0 MHAYKLIMH U pacCykAaTh JEAYKTUBHO, UCIIOJIb30BATh
000011IeHHe W KOHKPETH3aI[Mi0, a0CTparupoBaHHE W aHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUECKOE MBIILJICHUE.

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

VY4eOnbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOpPBIN peanu3yeTcss Kak uepe3 yd4eOHbI wmaTepual, CHOCOOCTBYIOIIHMA
(dbopMHUPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
JESTENBHOCTH, TPEOYyIOMe MPOMOKUTENIbHON  KOHIEHTPAIlMK  BHHMAaHUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 3a IOJYyYECHHBIH
pe3yJbTar.

B ocHoBe MeTtommkum oOydeHus anreOpe W HadagaM MaTeMaTHYECKOTO
aHaJIHM3a JISKUT JCSTEIHbHOCTHBIN MPUHITAIT O0yUYeHUS.

B crpykType yuebHOro kypca «AnreOpa W Haudaja MaTeMaTHYECKOTO
aHaJIM3a» BBIICJICHBI CIEYIOLIUE COJIepKATEeIbHO-METOquYecKre TuHuu: «Hucna
U BblUUCHeHus», «OyHKuu U rpadukny, «YpaBHEHUs U HEepaBeHCTBay», «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 HACHIIAsACh HOBBIMU TeMaMH W pasaenamu. JaHHBIA
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 mMepe Toro kak oOydaroniuecs OBIAJIEBalOT BcE Ooliee
IMPOKUM MaTEMaTHYECKHM almapaToM, Y HUX MOCIIE0BAaTEIbHO (GOPMUPYETCS H
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTEMaTHUYECKYyI0 MOJIENb pealbHOU
CUTYaIlH, IPUMEHSITH 3HAHUS, TIOTYYCHHbIE TIPU W3YYCHUU y4eOHOTro Kypca, s
peIIeHUs] CaMOCTOSTEIHHO CPOPMYIMPOBAHHON MAaTeMaTHYECKOW 3aj1auu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxxarenbHO-MeTOAMYEeCKasT TUHHS «Uucla U BBIYUCICHUS» 3aBepIiacT
(GopMuUpOBaHUE HABBIKOB HCIIOJIH30BAHMS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
Ha4aTo Ha YPOBHE OCHOBHOTO 001Iero oopazosanusi. Ha ypoBHe cpenHero ooiero
oOpa3oBanuss oco0oe BHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIUMCIICHUN, BKIIOYAIOIIUX B CeOsS WCIOIB30BAHHUE PA3TMUHBIX
dopMm 3amucu 4Ymcna, YMEHHE JeJaTh NPUKUAKY, BBITIONHATH TPUOTKEHHBIC
BBIUUCIICHUS, OICHUBATh YHCIOBBIC BBIPAKECHUS, pabOTaTh C MaTeMaTHYCCKHMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIUMCS MHOXKECTBA HATYpPaIbHBIX, IEJBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCENl  JIONOJHSIOTCS  MHOYKECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM U3 OSTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWCTBEHHBIE €My CIEIUPUIECKUEe 3aJayd M Olepalyd: JeJICHUe Haledo,
ONIEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBIe CBOWMCTBA
paIMOHANBHBIX M MPPAIMOHAIBHBIX YUCEN, apu(METHICCKHE ONEPAIli, a TaKKe
W3BJICUCHUE KOPHS HATypaJIbHOH CTENEHW HAa MHOXECTBE KOMIUICKCHBIX YHCEI.
bnaromapsi mociieoBaTeIbHOMY pPaCIIUPCHHIO Kpyra HUCHOJIB3YEMBIX YHCET |
3HaKOMCTBY C BO3MOXHOCTSIMH MX NMPUMEHEHMS JJI PEUICHHs Pa3JInYHbIX 33724
(GopmMupyeTcsi npeAcTaBIeHUE O €IMHCTBE MATEMaTHUKU KaK HayKd U €€ poyd B
MOCTPOEHUU MOJIEJEeH peaJlbHOr0 MHpa, IMIMPOKO HCHOJB3YIOTCA 0000IIeHHEe U
KOHKpETHU3alHsL.

JIuausa «YpaBHEHUS U HEPABEHCTBa» pealnu3yeTcs Ha MPOTSHKEHUU BCETO
oOy4yeHHUs Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHUs, MOCKOJIBbKY B KaKIOM
pasgene Ilporpammbl MperyCMOTPEHO pEUIeHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynpTaTe OOyd4aroliuecs OBJAJACBAIOT PA3IUYHBIMU METOJAMHU  PEILICHHUs
palMOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTeNbHBIX, JOrapupMHUUECKux U
TPUTOHOMETPUYECKUX ypaBHEHHUI, HEPaBEHCTB M CHCTEM, a TakkKe 3ajad,
colepKammx mnapaMmerpsl. [lomydeHHbIE yMEHHMS IHIMPOKO HCHIOIB3YIOTCS MpH
uccieqoBaHNN (QYHKIMI C TIOMOIIBIO MPOU3BOJHOM, MPU PEUICHUH MPUKIAJIHBIX



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,
WPPALUOHAIBHBIX YW TPUTOHOMETPUYECKUX BBIPAKCHUN, a TaKXKE BBIPAKECHU,
collepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuajga IMPOUCXOAWUT  JajJbHEWINEe  pa3BUTUE  ANTOPUTMHYECKOTO U
a0CTPAaKTHOI'O MBIIIJIEHUSI OO0y4YaroImuXcs, (GOPMHUPYIOTCS HABBIKU JI€TyKTUBHBIX
paccykiaeHuid, paboTbl ¢  CUMBOJBbHBIMH  (opmMamu,  MpPEICTaBICHUS
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-MeToandeckass JuHUA «DyHKIMM U TpaQuKu» TECHO
NEPeIIeTaeTCsl ¢ JIPYTUMU JMHUSMU Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aaET MOCIEA0BATEILHOCTh U3YUEHUSI MaTepuana. M3yueHue creneHHoi,
MOKa3aTeIbHOM, JIorapudMUUEecKoi U TPUTOHOMETPUUECKUX (PYHKITNI, NX CBOHUCTB
U rpaduKOB, UCIOJIb30BaHUE (DYHKIMI ISl peuieHus 3afad U3 APYrux y4eOHbIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBSI3aHO KAaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK U C PEIICHHEM YpaBHEHUW U HepaBeHCTB. [Ipu 3TomM Oomblioe BHHUMaHHUE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BhIpakaTh (GOpMYyIamMu 3aBUCHUMOCTH 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
pasnmuuHON (opme: aHATMTHYECKOH, rpadudeckoil u ciioBecHo. Ero msydenue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxatenbHass n1uHUS «Hadama maTeMaTHYEeCKOTO aHalIW3a» IMO3BOJSET
CYIIECTBEHHO PACHIMPUTH KPYr KAK MaT€MaTHUYE€CKHUX, TaK U MPUKIAJHBIX 3a/ad4,
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
yCKOpeHHs IpoueccoB. JlaHHas conep:kaTenbHas JMHUSA OTKPBIBAET HOBBIC
BO3MOXHOCTH TOCTPOCHUS MATEMATUYECKUX MOJEIEH pPEaJbHbIX CUTyalui,
MO3BOJISIET HAXOAWTh HAWIy4yllee PEHIEHWE B TMPUKIATHBIX, B TOM YHUCIE
COLIMAJIBHO-3KOHOMHMUYECKHX, 3aJla4yaX. 3HAKOMCTBO ¢ OCHOBAMHM MAaT€MATHYECKOIO
aHaln3a CIOCOOCTBYET pa3BUTHUIO aOCTPaKTHOTO, (OPMAIbHO-IOTUYECKOTO U
KPEaTUBHOTO MBINUICHUS, (DOPMUPOBAHHUIO YMEHHUH pACIO3HABATH MPOSBICHUS
3aKOHOB MAaT€MAaTHKW B HayKe, TEXHUKE U HCKyccTBe. OOydarommuecs y3HaIKT O



BBIJIAIOIIUXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJEC pa3BUTHUS MaTEMAaTUKU 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 TpeasiaraloT Haubosiee YHUBEPCAIbHBIM S3bIK, OOBEIUHSAIOUIUN BCE pa3lielbl
MaTeMaTUKl W €€ NPWIOKEHUN, OHU CBSI3BIBAIOT pa3Hble MaTeMaTUYECKHE
JUCHUIUIMHBL W WX NOpWIOXKeHus B eauHoe 1enoe. [losTomy BaxHO AaTh
BO3MOXKHOCTb OOy4YaronmieMycss TMOHMMaTh TEOPETHKO-MHOXKECTBEHHBIN  SI3BIK
COBPEMEHHOW MaTEMaTHKUA W HCMOJIb30BaTh €ro JUIsl BBIPAXKCHHUS CBOMX MBICIIEH.
JlpyruM BaKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJEeIyeT NpPU3HATh
CBOMCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIEHHBIM
OpaBWJiaM  IOCTPOEHUS  JOKa3aTeJabCTB.  3HAKOMCTBO € DJIEMEHTAMH
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PAa3BUTHIO JIOTMYECKOTO MBIIUICHUS
00Oy4aromuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KIEHUS HA OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yueOHOM Kkypce «AnreOpa W Hayajla MaTEMaTHYECKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOT'0 MOJCIIMPOBAHMS, KOTOpPbIE IMPU3BAHBI
CIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHUSI MOJENEH peabHbIX
CUTYyalluid, WCCJIEJAOBAHMUS O3THUX MOJIeNIe C TIOMOUIBIO afmapara anredpbl |
MaTE€MAaTHYECKOTO aHaJIn3a, WHTEPIPETAlNU TOJYYEHHBIX PpEe3yJbTaToB. Takue
3a/1aHUs BILUIETEHBI B KAXbIM U3 pa3/iesioB IPOrpaMMBbl, IOCKOJIBKY BECh MaTepHall
y4eOHOro Kypca IIUPOKO HMCHOJB3YeTCs IS pellleHus MPUKIATHBIX 3axad. [Ipu
pEIICHUH  pealbHbIX  MPAaKTHYECKUX  3aJad  oOydaromipecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000IIaTh W  KOHKPETHU3UPOBATH  IpoOJIeMy.
JlesiTenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B POIIecce U3YUEHUS BCEX TeM yUeOHOro Kypca «Anredpa u Hayana
MaTeMaTU4YEeCKOr0 aHAIN3a.

Ha w3yuenue yueOHOro Kypca «Anredpa ¥ Hadaga MaTeMaTHYECKOTO
aHanuza» orBoauTcs 272 yaca: B 10 kimacce — 136 vacoB (4 yaca B Hejaeno), B 11
kiacce — 136 yacosB (4 4yaca B HEZENIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yuciaa v BbIYMCICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mnepuoanyeckue Apodu. Ilpumenenue npoOel ¥ HPOLEHTOB IS
peLIeHUs NPUKIAJHBIX 3a/1a4 U3 Pa3JIMYHBIX OTPACIIed 3HAHUN U PEAIbHOM KU3HU.

JeucTtBurenbHble uncna. PauuoHanbHbIE W HUPPALMOHANBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMHU  4YHCIaMu.  Moayib
JIEWCTBUTENILHOTO YHUCia U ero cBoiicTBa. [IpubiamxEHHbIe BRIUYUCICHUS, TTpaBUiia
OKpYTJICHUS, IPUKUJIKA U OLICHKA pe3ybTaTa BEIYUCICHUM.

Crenenb C uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsIIed GopMbl 3aMUCH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTUUECKUX
3a7a4 U MPEJICTABICHUS JTaHHBIX.

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, KOTAaHI€HC YHCIIOBOI'O aprymMeHTa. ApPKCHHYC,
apKKOCHHYC M ApKTaHI'€HC YUCJIOBOTO apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIbHBIE ypaBHEHUsS U ypaBHEHUs-ciencTBHs. HepaBeHCTBO,
pelIeHrne HEpaBEeHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LEJbIX U APOOHO-PAIMOHATIBHBIX YPaBHEHUHN U
HEPABEHCTB. MHOroO4YwIeHbl OT OJHOW IEPEMEHHOW. JleneHne MHOrowieHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema bedy. MHorounmensl ¢ HeabIMU
kod(punmenramu. Teopema Buera.

[Ipeo6Gpa3zoBaHys YUCIOBBIX BBIPAKEHUH, COJEPIKAIINX CTETICHU U KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
WPPALUOHAIBHBIX YPAaBHECHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUSI MOKA3aTeIbHBIX
YPaBHEHHM.

[IpeoGpazoBanre BEIPAXKEHUA, COACPIKAIINX JTOTAPHUPMBI.

Jlorapudmudeckue YPaBHEHUS. OcHOBHbIE METOJIbI pelLeHus
norapu@MUYECKUX YpaBHEHUH.

OcHOBHBIE TPUTOHOMETPUUECKUE bopmyIbL. [IpeobOpazoBanue
TPUTOHOMETPUUECKUX BBIPAKEHHI. PellieHne TpuroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucreM JIMHENHBIX ypaBHEHHUM. Marpuua CUCTEMBbl JIMHENMHBIX
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 DOCTPOCHHOM MOIEIU 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 TPaPUKU

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

O6nactp ompeneneHUs ¥ MHOKECTBO 3HaueHud ¢yHkuuud. Hymu dynkumm.
[IpomesxyTku 3HakonocTostHCTBA. UETHbIe 1 Heu€THbIe GyHKUMU. [lepuoanueckue
byakmun. [IpoMexyTku MOHOTOHHOCTH (PYyHKIHMH. MakCUMyMbl U MUHHMYMBI
¢ynkuuu. Haubomnpiee 1 HauMeHbllee 3HaUCHHsI (PYHKIIUU Ha TIPOMEKYTKE.

JluneitHas, KBajgpaTU4Hass W JAPOOHO-IHHEHHAs (YHKIUHU. DIIEMEHTapHOEe
UCCJIeIOBAaHNE U TTOCTPOCHHE UX IPaUKOB.

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.
Hcnons3oBanue rpadukoB GyHKIUH IS PEIICHUS] YpaBHEHUH.

TpuroHomerpuyeckasi OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

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

Havana MmaTeMaTH4eCKOro aHajamu3a

ITocnemoBaTeIbHOCTH, CHOCOOBI 3aJlaHMS IIOCIIEAOBaATEIILHOCTESH. MeTon
MaTeMaTH4eCKON WHYKLIHH. MoHOTOHHBIE u OTpaHUYCHHbBIC
MOCJIEOBATENBHOCTH. VICTOpUS BO3HMKHOBEHHS MAaT€MaTUYECKOIO aHalIM3a Kak
aHajan3a 0ECKOHEYHO MaJIbIX.

Apudmetnueckass u reomeTpuyeckas nmporpeccun. beckoneuno yoOniBaromas
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.



HenpepoiBubie ¢yHkiuu u ux cBoidcTtBa. Touku paspbiBa. ACHUMITOTHI
rpadgukoB QyHkiui. CBoCTBa (YyHKUMU HENpPEephIBHBIX HAa OTpe3ke. Metoj
MHTEPBAJIOB Ul DPEUICHHUs HEpaBeHCTB. lIpuMeHeHUE CBOMCTB HENPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

[lepBas u BTOpas npousBojaHble GpyHkuu. OnpeneneHue, reoMeTpUuYeCKuil u
(du3znyuecKkuii cMbICT NPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K rpaduKy (QyHKIHH.

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

MHoxecTBa U JIOTMKA

MHoxecTBO, oOlepaluyd HaJ MHOXXECTBAMU M MX CBOWMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHMKO-MHOXECTBEHHOTO —amnmapara  Juls
ONMCaHUS pPEaJbHBIX IIPOLECCOB M SBICHUM, IIPU PELICHUM 3a1ad U3 APYIux
y4eOHBIX TPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTrO OOBEKTa, CIIEJCTBUE,
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
kpaTtHoe (nanee — HOK), ocratkoB o monynto, anroputMma EBkiunaa ass pereHus
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 KOMIUIEKCHOTO uncia. [Ipumenenne
KOMIUIEKCHBIX YUCEN JIJISl PelIeHUs] PU3NYECKUX U T€OMETPUUECKHUX 3a]1ay.

YpaBHeHUS U HEPABEHCTBA

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

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

OCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEpPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHbIE METO/Ibl PEIICHHS] CHCTEM M COBOKYIMHOCTEH pAallMOHAJIbHBIX,
UppAIMOHABHBIX, TOKA3aTENbHbBIX U JIOTapU(MHUUYECKUX YPaBHEHUN.

YpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C IapaMeTPaMHu.



IIpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCcKUX 3aJad M 3aJad M3 pa3InyHbIX 00JIacTel HayKu M pealbHON
KU3HU, UTHTEPIPETALMS [TOJYUYEHHBIX PE3YJIbTATOB.

DyHKUUM U TPaPUKHU

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

Tpuronomerpuueckue QyHKIMH, UX CBOMCTBA U TpadUKH.

I'paduueckre meTonbl pelieHHus ypaBHEHHMH W 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 mMpou3BOAHON K UCCIIEeNOBaHUIO (YHKIIMA HA MOHOTOHHOCTH M
skcTpeMyMmbl.  Haxoxzaenue  HauOosbllero M HAaWMEHBLIETO  3HAYEHUU
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHnEe NPOW3BOAHOM [JIi HAXOXKJICHUS HAWIY4dlIEero pEUICHUs B
OPUKIAOHBIX 3ajladax, sl ONpPENENICHHs CKOPOCTM W YCKOpPEHHs Ipolecca,
3a1aHHOTO (hOPMYJION MITH TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO THepBooOpa3HbIX. I[lepBooOpa3HbIe
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoXIeHUs TEPBOOOPA3HBIX.

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

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

[Ipumepnbr pemenuit nuddepeHIHAIBHBIX YpaBHEHUH. MartemaTudeckoe
MOJIETUPOBAHME PEATbHBIX TPOIECCOB C ToOMOuIpl0  auddepeHnnarTbHbIX
YPAaBHEHHUM.



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

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAXKAAHCKOM MO3UIIMN 00YyYaIOIIEerocsl 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 COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUICKON TPAKIAHCKON HICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCHUMCKUX MAaTEMAaTHKOB U POCCUHUCKOM MaTeMaTHYECKOMN IIIKOJIHI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHUW B JIPYrUX HayKaX, TEXHOJOTusax, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHUS, dTUYECKOTO0 MOBEIEHHUS, CBA3AHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HAayKh U JEATEIbHOCTBIO YYEHOIrO, OCO3HAaHHE
JUYHOTO BKJI/Ia B MOCTPOCHUE YCTOMYMBOTO OyAYIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYAsl SCTETUKY MAaTeMaTH4eCKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnvecKoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHHUS B
HWHTEpEcax 3/I0pOBOTo 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 TPYIOJIIOOHs, HWHTEpEC K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOM W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbIC IIJIAHBI,



FOTOBHOCTh M CIHOCOOHOCTH K  MaTeMaTUYeCKoMy  O0pa3oBaHUI0 U
CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKOW HAaTpaBJIECHHOCTH;

7) 3KOJIOTHYeCKOT0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTh  AKOJOTHMUYECKOW KYJIbTYpbl, TOHUMAHHE BIIMSHUS
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 cpelibl, IUIAHUPOBAHHWE IIOCTYMKOB W OIICHKA HMX BO3MOXHBIX
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 cdepbl YeIOBEUYECKOW esSTEIbHOCTH, JTaroB €&
Pa3BUTUA W 3HAYMMOCTH JUISl Pa3BUTHS I[MBUIM3AIMH, OBJIAJCHUE S3bIKOM
MaTeMaTHKA M MaTeMaTH4YeCKOW KyJIbTYpOH KakK CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSITEIHHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHSI TIOHSATUH, YCTAHABIMBAThH CYIIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHHUSA 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPEeoOpPa3OBBHIBATH  CYXKICHUS:
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 YMO3AKIIOUECHHI, YMO3aKJIIOUEHUH 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10Ka3aTeIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MMPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BBIOMpATh C€Moco0 pemieHus ydyeOHOM 3agauu  (CpaBHHMBATh HECKOJIBKO
BAPDUAHTOB  PEIICHUsS, BbIOMpaTh  Haubojee  MNOAXOMAUUA € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).



Bba3oBrble uccienoBare/ibCkue 1eiCTBUA:

UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpEUYHE,  Mpodiemy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIHMI0, MHEHHUE;

IPOBOAUTH CAMOCTOSTEILHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHUYecKoro oObeKTa, sIBJICHU, Ipolecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSATENIBHO (POpPMYIHUpPOBaTH OOOOIIEHHS M BBIBOJBI O pe3yJibTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000ILEHU;

IPOrHO3MPOBATh BO3MOKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUIATH
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIMKU, TAaHHBIX, HEOOXOJAUMBIX NJIsi OTBETa HA
BOMPOC U JJIs1 PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH WH(POPMAIMIO PA3TUYHBIX BHUJIOB H
dbopM mnpeacTaBiIeHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPECTABIATh €€ B pa3IMYHBIX (popmax,
WLTIOCTPUPOBATH TpadUyECKU;

OLICHUBATH HaJEXKHOCTh uHbOpMAITIH 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

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, JaBaThb MOSICHEHHUS IO XOAYy PEIICHHUS 3a7auyu,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMHI,
nmpoOJIeMBl, peIracMoi 3ajadyd, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITIOUCK
pEIIeHUs, COTMOCTABISATh CBOU CYXKICHUA C CYXICHUSIMU JAPYTUX YYaCTHUKOB
nyanora, oOHapyXMBaTh Pa3jUyuMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
(dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPUMEHTA, UCCICIOBAHUA,
MPOCKTA, CaMOCTOSITEIHLHO BBIOMpATh (opMarT 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
1 KOPPEKTUPOBATh BAPUAHTHI PELICHUI C yUETOM HOBOW MH(OpMaLUu.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTE/JIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHUS
COBEpPIIIAEMBIX JIEHCTBUI M MBICITUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJECThH
crnocobaMu CcaMONPOBEPKH, CAMOKOHTPOJISI Tpollecca M pe3yibTaTa perieHHs
MaTeMaTUYeCKOW 3a/1auH;

NPEIBHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, IaHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OILICHWBATh COOTBETCTBHUE PE3YNIbTATA LIETH U YCIOBUSIM, OOBSICHATH IPUIHHBI
JTOCTY)KCHUS WM HEJAOCTH)KECHHUSI PE3yJIbTATOB JEATEIHHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHMMATh M HCIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON M WHAMBHIYaJTbHOM
paboThl TpU pelieHWH YYeOHBIX 3a7ad, TNpPUHUMATh I[eJh COBMECTHOU
JeSTENbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paboOThI, paclpeiensTh
BUIBl pabOT, JOroBapuBaThCsa, OOCYXIAaTh WpOLECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIEeHHUs, OOMEH MHEHUH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOU JECUCTBHS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBAThH
KayeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHUMOJICHCTBHUS.

INPEAMETHBIE PE3YJ/IBTATBI

K konmy obOydenuss B 10 kjacce oOyd4arouiuiicss MOTYYUT CIETYIOIIHE
MPEeIMETHBIE PE3yJbTaThl MO OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hadajga MaTeMaTHIECKOTO aHAIIM3a:

Yucaa v BBIYUCIEHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIMOHATBFHOE YHCIIO, OeCKOHEYHas
nepuogudeckass Japo0b, TPOIEHTH, HWPPANMMOHATHLHOE YHCJIO, MHOXECTBa
PaIMOHATIBHBIX U IEHCTBUTEIBHBIX YHCEI, MOAYIh JCHCTBUTEIBHOTO YUCIIA,

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

MPUMEHSTh MPUOIKEHHBIE BRIYUCIICHUS, TTPaBUiIa OKPYTIICHUS, IPUKUIKY H
OIICHKY pe3yiIbTaTa BBIUYNCICHUN;



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

CBOOOJHO OIEPUPOBATH MOHATHEM: APU(PMETHUECKUII KOPEHb HATypalbHOU
CTEIEHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIIMOHAIBLHBIM MOKa3aTeJeM;

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

CBOOOJTHO OMNEPUPOBATh MOHATUSIMHU: CHHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YHUCJIOBOTO apryMEHTA;

ONEPUPOBATH MOHATUSAMHU: APKCUHYC, APKKOCHUHYC M apKTAHIE€HC YUCIOBOTO
apryMeHTa.

YpaBHeHUsI M1 HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHATHIMU: TOXJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIE YPABHEHUS U YPaBHEHUSA-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh PAa3IMYHbIE METOJbl pEIICHUs palMOHAIbHBIX W APOOHO-
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 MHOT'OWIEH C OCTaTKOM, Teopemy besy u teopemy Buera
IUISl peLLeHUs 3aa4;

CBOOOJHO OMEpUpPOBaTH TOHATUSIMHU: CHUCTeMa JIMHEHHBIX YpaBHEHHIH,
MaTpula, OMNpPENENUTENb MaTpulbl 2 X 2 W €ero TIeOMETPUYECKHM CMBICI,
UCIIOJIB30BAaTh CBOMCTBA OMpeaenuTens 2 X 2 g BBIYKCICHUS €ro 3HAYCHWS,
IPUMEHATh ONPEACIUTENN JUId PELIEHUST CHUCTEMBl JIMHEWHBIX YpaBHEHUHU,
MOJEIIMPOBATh PEAIbHbIE CUTYallMU C IIOMOIIBIO CUCTEMBI JIMHEMHBIX YPaBHECHUM,
HCCIIE0BAaTh ITOCTPOCHHBIE MOJEIM C IIOMOLIBIO MaTpUL] U OINPEIEIUTENEH,
MHTEPIPETUPOBATD ITOJTYy4YECHHBIA PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JCHCTBUU C KOpPHSAMHU IS TpeoOpa3oBaHUs
BBIPAKCHUU;

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

UCII0JIb30BaTh CBOMCTBa jgorapupMoB TUTSt npeoOpa3zoBaHUs
Jorapu()MUUYECKUX BBIPAKEHUM;

CBOOOIHO OMNEpUPOBaTh MOHSATUSMU: HppPAIlMOHAIbHbBIC, MOKAa3aTeIbHbIE U
JorapuMHUUECKUe ypaBHEHUS, HAXOAUTh UX PEUICHHs C TTOMOIIBIO PaBHOCHIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHSATh OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYIIbl A1 IpeoOpa30BaHUs
TPUTOHOMETPUUYECKUX BBHIPAKEHUH;

CBOOOJHO ONEPUPOBATH IMOHSITUEM: TPUTOHOMETPUYECKOE YypaBHEHHE,
OPUMEHATH HEOOXOAMMBIE  (OPMYIBI Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUIECKUX YPABHEHHIA;

MOJIEIUPOBATh pEalbHbIE CHUTyallud Ha $f3bIKE anreOpbl, COCTaBIATH
BBIPAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCTIOIb30BAHUEM allapaTa ajreopsbl.

DYyHKIUH U TPAPUKU:

CBOOO/IHO OMEpPUPOBATH MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3a1anus (pyHKIUH,
B3aMMHO oOpaTHble (yHKIMH, KoMHOO3uIUs GyHKUUN, rpaduk (QyHKIUH,
BBITIOJTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus rpaduKoB QyHKIHI;

CBOOOJTHO OINEPUPOBATH MOHATUSIMH: OOJACTH ONPEEICHUS U MHOYXKECTBO
3HaYeHUH PYHKINUU, HYTH QYHKIIUA, IPOMEKYTKH 3HAKOITOCTOSHCTBA;

CBOOOIHO OIEpPUPOBATh TOHATUAMH: UYETHBIE W HEUETHBIC (DyHKIHNH,
nepuoandeckue QyHKIUH, POMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAKCUMYMBI
MUHUMYMbI (YHKIIUM, HauOoybliee W HaWMEHbIIEe 3HAYCHHWE (YHKIHHA Ha
IPOMEXKYTKE;

CBOOO/IHO ONEpPUPOBATh MOHATUSMU: CTENEHHAsT (PYHKLHUS C HATypaJbHbIM U
LeJIbIM TI0Ka3aTesieM, rpauk CTEeNeHHOM (QYHKUMU C HATypajlbHBIM M LEJIBIM
nokaszaTeneM, rpauk KOpHs N-oi cTeneHu Kak (pyHKIUU OOpaTHOM CTEHEHH C
HaTypaJIbHbIM I10Ka3aTeJeM;

ONEepUpPOBaTh MOHATUSAMU: JIMHEHWHas, KBaJApaTU4Has U JIpOOHO-IMHEWHHas
(YHKIMH, BBIMOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHUE UX IPapUKOB;

CcBOOO/IHO ONEpUPOBATh MOHATHUSAMHU: IOKazaTelbHas W JIOrapupMUUecKast
GbyHKIMM, WX CBOWCTBAa W rpadHKH, HMCIOIL30BaTh UX TpadUKH IS peElIeHUS
YpaBHEHUM;

CBOOO/IHO OMEpUPOBATh IOHATUSAMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
orpesiesIeHue TPUrOHOMETPUUECKUX (PYHKIIMI YHUCIOBOTO apryMEHTa;

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

Hauana maTeMaTH4ecKOro aHaJIu3a:

CcBOOOIHO OMEepUPOBATHh MOHATUSAMU: apudmMeThdeckass U TeoMeTpUuuecKas
nporpeccusi, 0eCKOHEUHO yObIBaIOIIasi FT€OMETpHUUECKas MPOrpeccusi, TNHEHHbBIN U
HKCMOHEHLIUATBHBINA POCT, (pOpMyJia CIOXKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
0 KOHCTaHTE;

MCIIONIB30BaTh MPOTPECCHH [JIsl PELICHUS peaNbHBIX 3a7ad MPHUKJIATHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: TIOCIEI0OBATENBHOCTb, CIIOCOOBI 3a1aHUS
IIOCJIEA0BATENIBHOCTEM, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEAOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXIEHUA MATEMATHYECKOTO AaHalIu3a KakKk aHaJlIn3a
OECKOHEUYHO MaJbIX;

CBOOOJHO OMNEpPUPOBATh MOHATUSAMH: HENpPEpbIBHbIE (YHKUIUU, TOUYKH
pa3psiBa rpaduka GyHKIUU, aCUMOTOTHI Tpadrka GyHKINU;

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

CBOOOJHO OINEpPUPOBATh TMOHATUSMU: TepBasi W BTOpas MPOU3BOJHBIC
(GyHKIMH, KacaTeabHas K rpaduky G yHKINH;

BBIUUCISATH MPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS, YACTHOTO U KOMITO3ULIUU
IBYX (DYHKIIMM, 3HATh MPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

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

MHo:xecTBa 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 MaTEMaTUYECKOTO 00BEKTA, I0KAa3aTeIbCTBO, PABHOCUIIbHBIC
YpaBHEHUS 1 HEPABEHCTBA.

K konmy obOywyenuss B 11 kjacce o0Oyd4arouiuiicss MOJTYYUT CIEIYIOIIUE
NPEeIMETHBIE Pe3yJabTaThl MO OTAEIHHBIM TeMaM paboueill MporpamMMbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHUYECKOTO aHAIIU3a:

Yucia ¥ BBIYUCJICHUSA:

CBOOOJTHO OMEpUPOBATH TMOHATHUSAMH: HATypaJlbHOE H I1EJ0€ YHCIIO,
MHO>XECTBA HATypPaJbHBIX M LEJIBIX YHCEN, MUCIOJIb30BaTh NMPU3HAKU JEIMMOCTU
uensix yucen, HOJl 1 HOK HaTypanbHBIX 4Mcen JJsl PelIeHUs 3a/1ay, IPUMEHSTh
anroput™ EBKinna;

CcBOOO/IHO ONEpUpOBaTh MOHITHEM OCTAaTKa IO MOAYJIO, 3alUCHIBATh
HaTypaJIbHbIE YKCIIA B PA3JIMYHBIX TO3ULIMOHHBIX CUCTEMAX CUUCIICHNUS,

CBOOO/IHO OMEpPUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCIO U MHOECTBO
KOMIUIEKCHBIX YHCeJl, MPEACTaBIATh KOMIUIEKCHBIE YHUCIIa B alreOpandeckod u
TPUTOHOMETPUYECKOH (opMe, BHITOIHATH apU(PMETHUECKUE ONEepaluu ¢ HUMU U
n300paxaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOJIHO OMNEPUPOBATH TMOHSITUSIMU: HUpPpaALUOHATBHBIC, TOKa3aTeJbHbIC U
norapuMuUYecKre HEPAaBEHCTBA, HAXOJIUTh HUX PEIICHUS C  OMOIIbIO
PaBHOCHUJIBHBIX MEPEXOJIOB;

OCYHIECTBIISITh OTOOp KOpPHEH TMpU pPEIIEHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OINEpPUPOBATH TMOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
MPUMEHSTh  HEO0OXOoauMble  (OpMYJbl ISl  PEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMa U COBOKYITHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOJIUTh PEIICHUS
CHUCTEMbI U COBOKYNMHOCTEW PalMOHAIbHBIX, UPPALMOHAIIBHBIX, TTOKA3aTEIbHBIX U
norapuMUYECKUX YpaBHCHUIN U HEPABEHCTB,;

pelarthb palMOHAIBHEIE, HMppallOHAIbHEIE, MoKa3aTeabHEbIC,
norapumMuyeckue W  TPUTOHOMETPUYECKHUE YpaBHEHHUS] U  HEPaBEHCTBA,
cojepKalue MOIYJIu U MapameTphl;

MPUMEHATH rpaduuecKrue METObI JIJIsl PEIICHUS YPAaBHCHUN M HEPABEHCTB, a
TaKke 3a7a4 ¢ apaMeTpaMu;

MOJCMPOBATh pealibHbIe CHUTyalldd Ha S3bIKE alnreOpbl, COCTABIATH
BBIDAXXCHMS, YpPaBHEHUs, HEPABEHCTBA W MX CHUCTEMbl IO YCJIOBUIO 3aJayH,
UCCJIE/IOBaTh IIOCTPOCHHBIE MOJIEIM C HKCIOJb30BAaHUEM armapara aire0phl,
WHTEPIPETUPOBATH MOJYUYCHHBIN PE3ybTaT.

DOyHKUNM U TPAPUKH:

CTPOUTHh TpadUKd KOMIO3UIMKA (YHKIIUNA C TIOMOIIBIO 3JIEMEHTApHOTO
UCCJICOBAHUS U CBOMCTB KOMITIO3UITUU JIBYX ()YHKITUH;

CTPOUTHh TEOMETpHYECKHe oO0pa3bl YpaBHCHHMH W  HEPABEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJIHO  OINEPUPOBATH TMOHATHUAMH: TpadUKA TPUTOHOMETPUUIECCKUX
dynKImii;

NPUMEHATh (QYHKIHHM I MOJACIHMPOBAHUS M MCCICJIOBAHUS pPEATbHBIX
MPOLIECCOB.

Hauaja MmaTeMaTH4eCKOIro aHaJIu3a:

WCITOJIB30BaTh MPOU3BOIHYIO JIJIS UCCIE0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
1 KCTPEMYMBI;

HAXOJIUTh HanOOJIbIIICE W HAMMEHBIIISE 3HAYCHUS (PYHKIIMM HEMPEPHIBHOW Ha
OTPE3KE;

MCMOJIb30BaTh IPOM3BOJHYIO JUISI HAXOXJCHUS HAWIY4YIIEro pPEIICHUS B
NPUKJIAJAHBIX, B TOM YHCJIE€ COLUUAIBHO-DKOHOMHUYECKUX, 3ajayax, s
OmpeAeaeHUs] CKOPOCTH W YCKOpPEHHs TMpoliecca, 3aJaHHOTrO (opMyJIon WU
rpauKoMm;



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

HaXOJUTh IUIOLIAJN IIOCKUX QUTYP U OOBEMBI TEJ C TOMOLIBIO MHTErpaa;

UMETh MPEICTABICHUE O MATEMAaTHYECKOM MOJEIMPOBAHUNA Ha IPUMEpE
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

pemaTe NpUKIaJAHBIE 3a1a4d, B TOM YHUCJIE COLHUAIBHO-YKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOT0 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. CHUCTEMBI JIMHEHHBIX
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 hynkiuu. [Iponssoanas 20
9 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs 5 5
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KVIACC

KosmmuecTBo yacoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM (uu¢poBbIe)
n/n NMPOrpaMmblI Bcero Kontponbubie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 UccnenoBanue GyHKIUN ¢ TOMOIIBIO 99 1
MIPOU3BO/THOM
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 JIOTrapU(PMUUECKUX 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 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTuuyeckue op
n/n Bcero u3yuyeHusi | oOpa3zoBaTejibHbIE
padoTsbI padoThI
pecypchl
MHo3KecTBO, oNepaiy HaJa MHOKECTBAMH
1 . patl A 1 02.09.24
¥ UX CBOMCTBA
2 Huarpammel Diinepa-Benna 1 04.09.24
[IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO
3 1 04.09.24
ammapata sl peleHus 3a71a49
Parmmmonansubie ynciaa. OOBIKHOBEHHBIE U
4 JECATUYHBIC IPOOU, TTPOTICHTHI, 1 06.09.24
OCCKOHEYHBIC MTEPUONMUECKHE TPOOH
Panmonansubie ynciaa. OOBIKHOBEHHBIE U
5 JECATUYHBIC IPOOU, TTPOTICHTHI, 1 09.0924
OCCKOHEYHBIC ITEPHONUECKHIE TPOOH
IIpumenenne npo0Oeii U MPOLIEHTOB IS
6 p AP pont a 1 11.09.24
pelieHus MPUKIAAHBIX 3a1a4
IIpumenenne npo0Oeil U MPOLIEHTOB IS
7 p AP pont a 1 11.09.24
penieHus MPUKIAAHBIX 3a1a4
JlelicTBuTenbHBIC Yynciia. PalimoHanpHbIe 1
8 1 13.09.24
HppaMOHAJIbHBIE YHCIIa
ApudmeTnyeckue omnepanuu ¢
9 pu patt 1 16.09.24
e CTBUTEILHBEIMHI YHCIIAMHU
Moayab IeMCTBUTEIBFHOIO YHCIIa U €T0
10 AYIE A 1 18.09.24

CBOICTBA




11

[TpuGnmxEHHbIE BEIYMCIICHUS, TPaBHIIa
OKpYIJICHMS, IIPUKUJIKA U OLICHKA
pe3yJbTaTa BEIYMCIICHUM

18.09.24

12

OCHOBHBIE MCTOABI PCIICHUA LCIIbIX U
JIPOOHO-PANMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB

20.09.24

13

OCHOBHEBIE MCTOABI PCIICHUS TCJIbIX U
JTpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPaBEHCTB

23.09.24

14

OCHOBHEBIE MCTOABI PECIICHUSA TCIIbIX U
IpOOHO-pallMOHATIFHBIX YPABHEHUH U
HEPABEHCTB

25.09.24

15

MHOro4ieHsl OT OJHON NEPEMEHHOM.
Jlenenue MHOTOYJIEHA HA MHOTOYJIEH C
octatkom. Teopema bezy

25.09.24

16

MHoTrouJIeHBI ¢ IETBIMA K0P PUITICHTAMH.

Teopema Buera

27.09.24

17

Pemenue cucteM JTMHEHHBIX YpaBHEHUI

30.09.24

18

Pemenue cucteM TUHEMHBIX YpaBHEHHI

02.10.24

19

Marpuiia cucTeMbl JJMHEHHBIX YPaBHECHHIA.
Onpenenurenb MaTpUIBI 2X2, €T0
reOMETPUYECKUN CMBICT U CBOMCTBA;
BBIYHCIICHUE €T0 3HAYCHUS

02.10.24

20

Onpenenurens MaTpuLbl 2X2, €ro
F€OMETPHUUECKHI CMBICI U CBOMCTBA;
BBIYMCJIEHUE €r0 3HaYEHUs

04.10.24

21

[IpuMeHeHue onpenennuTens Ui peleHus
CUCTEMBI JIMHEWHBIX YPaBHEHUN

07.10.24




22

Pemrenne npukiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JIMHEWHBIX YPABHEHUN

09.10.24

23

Pemrenne npukiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JIMHEWHBIX YPABHEHUN

09.10.24

24

KonTtposneHast padoTa: "PannonansHble
ypaBHEHUs U HepaBeHcTBA. CucTeMsl
JMHENHBIX ypaBHEHUN"

11.10.24

25

@OyHK1HMS, CIIOCOOBI 3aJaHUs PYHKIINH.
B3aumno o6patHbie ¢pyHkuu. Komnosunus

byHKINNA

14.10.24

26

I'paduk pyHkmu. JaemMmeHTapHbIe
npeoOpa3oBaHusl rpa@UKOB PYHKINN

16.10.24

27

OO6acTh onpesesieHns] © MHOYKECTBO
3HaueHni ¢pynknuu. Hynu dyHkmm.
[TpoMexxyTKH 3HaK MOCTOSTHCTBA

16.10.24

28

U&THbie 1 HEUETHBIC (PYHKITHH.
[Tepuoanueckue ¢ynkiuu. [IpomexyTku
MOHOTOHHOCTH (PYHKLIUU

18.10.24

29

MakcuMyMbl U MUHUMYMBI (DYHKIIHH.
Haubonpiiee 1 HaumMeHblllee 3HaYCHHE
(GYHKIIMH Ha TPOMEKYTKE

21.10.24

30

Jluneiinas, KBapaTuyHas U JpoOHO-
nuHeitHas GyHKUIUU

22.10.24

31

DJeMeHTapHOe UCCIIeI0BaHUE U
MOCTpOEHHE I'paPUKOB ITHX PYHKIHI

22.10.24

32

DeMeHTapHOe UCCleIoBaHuEe U
MOCTpOEHHE I'PaUKOB ITHX PYHKIHHA

25.10.24

33

Crernens ¢ LIEJIBIM MOKazaTeneM. buHnom




Hrrotona

Crerens ¢ LICJIBIM MOKa3aTelieM. buaom

34 06.11.24
Herorona

35 Crenennasi GyHKIUS C HATYPAJIbHBIM U 06.11.24
nenbiM nmokaszarenem. E€ cBoiicTBa u rpaduk

36 Kontponsnas padota: "Crenennas 08.11.24
¢yukuus. E€ cBoiictBa u rpaduk”

37 Apudmernueckuil KOpeHb HaTypaJIbHOU 11.11.24
CTEIIEHU U €ro CBOMCTBa

38 Apudmernueckuil KOpeHb HaTypaJIbHON 13.11.24
CTEIIEHU U €ro CBOMCTBa

39 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHHUIH, 13.11.24
COAEpKAIIUX CTEIIEHU U KOPHU

40 [IpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH, 15.11.24
COJIEpIKAIUX CTEIIEHU U KOPHU

41 [IpeoOpazoBaHus YHCIOBBIX BHIPAKEHUH, 18.11.24
COJZIepKAIUX CTEIIEHU U KOPHU
Hppaumnonansusie ypaBHeHHs. OCHOBHBIE 20.11.24

42 METO/IbI PEIICHUS UPPALMOHATBHBIX
ypaBHEHUH
Uppaumnonanbusie ypaBHeHHs. OCHOBHBIE 20.11.24

43 METO/IbI PELICHU UPPALUOHAIBHBIX
ypaBHEHUH
Uppaumnonanbusie ypaBHeHHs. OCHOBHBIE 06.11.24

44 METO/IbI PELIEHUS UPPALIMOHAIBHBIX
YpaBHEHUH

45 PaBHOCHIIBHBIE ITEPEXO/IBI B PELICHUU 22.11.24

UppalMOHAIBHBIX YPaBHEHUN




46 PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU 25.11.24
HppalMOHAIIBHBIX YPABHEHUI

47 PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUN 27.11.24
HppalOHAIBHBIX YPABHEHUI

48 PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUN 27.11.24
HppalOHAIBHBIX YPABHEHUI
CpoiicTBa u rpaduK KOpHsI N-0i CTENEeHU

49 Kak (yHKIIMH OOpaTHOW CTETEeHH C 29.11.24
HaTypaJIbHEIM ITOKa3aTeIeM
CgpoiicTBa u rpaduK KOpHsI N-0i CTeNeHN

50 Kak (yHKIIMH 0OpaTHOW CTETICHH C 02.12.24
HAaTypaJIbHBIM ITOKa3aTeIeM
KonTponbnas pabora: "CsoiicTBa u rpaduk 04.12.24

51 KOpH# N-oii crenenn. MpparmoHaibHbIe
ypaBHEHUS"

52 CreneHp ¢ pallMOHaIbHBIM MTOKA3aTeNIeM 1 04.12.24
€€ CBONCTBA

53 CreneHp ¢ pallMOHAIbHBIM MTOKA3aTeNeM U 06.12.24
€€ CBOMCTBA

54 CreneHp ¢ pallMOHAIbHBIM MTOKA3aTeNeM U 09.12.24
€€ CBOMCTBA

55 HOI((;S&TGJ‘ILHEIH ¢byukuus, e€ cBoiicTBa u 11.12.24
rpaguk

56 Hcnonb3oBanue rpaduka QyHKIUN A5 11.12.24
peLIeHNs ypaBHEHUN

57 Hcnonb3oBanue rpaduka GyHKIUN A5 13.12.24

pelIeHNs ypaBHEHUIN




[Tokazarenbubie ypaBHeHUs. OCHOBHbIE 16.12.24
58 METO/1bl PEIIEHUSI T0KA3ATEIbHBIX
YpaBHEHUU
[TokazarenbHbie ypaBHeHUsA. OCHOBHBIE 18.12.24
59 METO/1bl PEIIEHUSI T0KA3aTEIbHBIX
YpaBHEHUU
[TokazarenbHbie ypaBHeHUs. OCHOBHbBIE 18.12.24
60 METO/IbI PEIICHHUS TIOKa3aTeTbHBIX
YpaBHEHUU
61 Kontponbnas padota: "[lokazarensHas 20.12.24
¢dbynaknus. [TokazarensHbie ypaBHEHUS"
62 Jlorapudm gucna. CoiicTa norapugpma 23.12.24
63 Jlorapudm uncna. CoiicTBa Jorapupma 25.12.24
64 Jlorapudwm uncna. CoiicTBa Jorapupma 25.12.24
65 JlecsaTHYHBIC W HATYpaJIbHBIE JJOTAPU(MBI 27.12.24
66 JlecsaTHYHBIC U HATypaJbHBIC JTOTAPU(PMBI 28.12.24
67 [IpeoOpazoBaHue BhIpKEHUHN, COIEPIKAIINX 12.24
sorapudmel
68 [IpeoOpazoBaHue BBIpKEHUH, COIECPIKAIIINX 10.01.25
Jorapudmel
69 [IpeoOpazoBaHue BBIpKEHUH, COIECPIKAIIINX 13.01.25
sorapupmsl
70 Jlorapudpmuueckast pyHKIMs, €€ CBOUCTBA U 15.01.25

rpaduk




71 Jlorapudmmueckas GyHKIus, €€ CBOWCTBA U 15.01.25
rpapux

7 Hcnons3oBanue rpaduka GyHKIUN 715 17.01.25
pelIeHNs ypaBHEHUN

73 Hcnons3oBanue rpaduka GyHKIUN A5 20.01.25
peuieHus ypaBHEHUN
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE 22.01.25

74 METO/Ibl pelIeHUs Jorapu(PMUUECcCKuX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE 22.01.25

75 METO/IbI pelIeHHs] Jorapu(pMUIecKux
YpaBHEHUU
Jlorapudmmuueckue ypaBHeHusi. OCHOBHbIE 24.01.25

76 METO/IbI pEIICHUS JOTapUPMUUECKUX
ypaBHEHU U

77 PaBHOCHIIBHBIE IEPEXO/IBI B PELICHUU 27.01.25
Jorapu(pMUUECKUX ypaBHEHHIM

78 PaBHOCHIIBHBIE IEPEXO/IBI B PEIICHUU 29.01.25
Jorapu(pMUUECKUX ypaBHEHHMA

79 KontponbHas padota: "Jlorapudmudeckas 29,0125
¢byuknus. Jlorapubmudeckue ypaBHeHus"

80 CuHyC, KOCUHYC, TAHT'€HC U KOTAHI'€HC 31.01.25
YHUCJIOBOIO apryMeHTa

81 CuHyC, KOCUHYC, TAHT'€HC U KOTAHI'€HC 03.02.25
YHCIIOBOTO apryMeHTa

82 ApKCUHYC, apKKOCUHYC M apKTaHT'€HC 05.02.25

YHUCJIOBOTO apryMmecHTa




ApKCUHYC, apDKKOCUHYC M apKTaHI'€HC

05.02.25

83
YHCI0BOI'O apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb, 07.02.25
84 OTIpe/IeIICHUE TPUTOHOMETPUICCKHIX
(GYHKIMI 9UCIOBOTO apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb, 03.02.25
85 OIpEaEIICHNE TPUTOHOMETPHUUECKUX
(YHKIMI 4HUCIOBOrO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYIIBI 10.02.25
87 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI 12.02.25
88 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 12.02.25
89 OCHOBHBIE TPUTOHOMETPUUECKHE (OPMYIIBI 14.02.25
9 [IpeobpazoBaHue TPUTOHOMETPUUECKUX 17.02.25
BBIPAKECHU U
91 [IpeobpazoBaHue TPUTOHOMETPUUECKUX 19.02.25
BBIPAKCHUHN
92 [IpeobpazoBaHue TPUTOHOMETPUUECKUX 19.02.25
BBIPAKCHUH
93 [IpeoOpazoBaHue TPUTOHOMETPUUYECKHUX 21.02.25
BBIpAKCHUHN
94 Pemenune TpUroHoOMeTpUYECKUX YpaBHEHUM 26.02.25
95 Pelrenre TpUroHOMETPUYECKUX YPAaBHEHUN 26.02.25
96 Pelrenre TpUroHOMETPUYECKUX YPABHEHUN 28.02.25
97 Pelrenre TpUroHOMETPUYECKUX YPAaBHEHUN 01.03.25




03.03.25

98 Perienne TpUroHOMETPHYECKUX ypaBHEHU I
99 Penienne TpUrOHOMETPHUECKUX YPaBHEHUH 05.03.25
100 Pemnienne TpUrOHOMETPHYECKUX ypaBHEHUH 05.03.25
KoHnTpomasHas padora: 07.03.25
101 "TpUroHOMETPUUECKHE BBIPAKEHUS U
TPUTOHOMETPUYECKHE YpaBHEHUA"
IlocneqoBaTenbHOCTH, CHOCOOBI 3aJaHUs 12.03.25
102 rnocienoBareabHocTeil. Meron
MaTeMaTHYeCKON HHIYKIIUH
MOHOTOHHBIE U OTPaHUYEHHBIE 12.03.25
103 mocJIeIoBaTeIbHOCTH. McTopust aHamm3a
0ECKOHEYHO MaJIbIX
104 Apudmernueckast Iporpeccus 14.03.25
105 ['eomeTpuueckas mporpeccust 17.03.25
106 beckoneuHo yObIBaroIIast reoMeTpudecKas 19.03.25
nporpeccust
107 CymMa OecKOHEYHO YOBIBaroIIei 19.03.25
reOMETPUYECKON IPOTPECCHH
108 JIMHENHBIN U SKCTIOHEHIIUAJIBHBIA POCT. 21.03.25
Uucno e. @opmyra CI0KHBIX TPOIEHTOB
JIMHENWHBII U SKCIIOHEHIIHAIbHBINA POCT.
109 P 02.04.25
Uucno e. @opMyna CI0KHBIX TPOLEHTOB
110 Hcnonb3oBanue nmporpeccuu i peleHus 02.04.25

PCAIBbHBIX 3a/la4 ITPUKIIAAHOT'O XapaKTCpa




KonTtponsHas pabdoTa:

04.04.25

111 "[TocnenoBaTebHOCTH U TIpOrpeccun”

112 HenpepbiBHBIE GYHKIIUN U UX CBOMCTBA 07.04.25

113 Touka pa3pbeiBa. ACUMITOTHI rpaduKoOB 09.04.25
byHKIII

114 CpoiicTBa (DyHKIIMI HEMIPEPHIBHBIX Ha 09.04.25
OTpE3Ke

115 CpoiicTBa (DyHKIIMI HEMIPEPHIBHBIX Ha 11.04.25
OTpE3Ke

116 Meroa MHTEpBAJIOB ISl pELIECHUS 14.04.25
HEPaBEHCTB

117 Meto1 UHTEPBAJIOB ISl PEIICHUS 16.04.25
HEPABEHCTB

118 Meto UHTEPBAJIOB ISl PEIICHUS 16.04.25
HEPABEHCTB

119 [IpumeHeHre CBOMCTB HEMPEPBHIBHBIX 21.04.25
GbyHKIMHM 1715 perieHus 3a1a4

120 [IpumeHeHre CBOMCTB HEMPEPBHIBHBIX 23.04.25
GbyHKIMH 1715 pereHus 3a1a4

121 [TepBas u BTOpas Npou3BOAHBIE PYHKINU 23.04.25

122 Ornpenenenre, reOMETPUUECKUN CMBICT 25.04.25
MIPOU3BOTHOM

123 Onpenenenue, GU3NYECKUN CMBICT 28.04.25
IIPOU3BOIHOM

194 VYpaBHeHHEe KacaTeIbHOU K TpauKy 30.04.25

GbyHKITII




125 VYpaBHeHHE KacaTeIbHOU K TpauKy 1 30.04.25
GbyHKITII

126 [IpousBoiHbIE 371€EMEHTAPHBIX PYHKLINN 1 05.05.25

127 [IpousBoiHbIE 37IEMEHTAPHBIX (DYHKIIHIMA 1 07.05.25

128 [IpounsBoHasE CyMMBI, IPOU3BEICHHUS, 1 07.05.25
YaCTHOTO ¥ KOMITO3UIIMH (PYHKITHI

129 [Ipon3BoiHasE CyMMBI, IPOU3BEICHHUS, 1 12.05.25
YaCTHOTO ¥ KOMITO3UIIMH (PYHKITHI

130 [TpousBoHAs CyMMBI, TPOU3BEACHUS, 1 14.05.25
YaCTHOTO ¥ KOMITO3HUIINH (PYHKITHI

131 Kontponbras padota: "[IponsBognas” 1 1 14.05.25

132 [ToBTOpEeHME, 0000IIIEHNE, CUCTEMATU3AIIHS 1 16.05.25
3HaHuil: "YpaBHeHus"

133 [ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3AIIHS 1 19.05.25
3HaHuii: "OyHkiun"

134 Hrorosas koHTpoJIbHAs paboTa 1 1 21.05.25

135 Hrorosas koHTpoOJIbHAs paboTa 1 1 21.05.25

136 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 1 23.05.25
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 9acoB

KonTtpoibHbie

Bcero
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[IpuMeHeHne npon3BOIHOMN K
HCCIe0BaHUIO0 (PYHKIIMI Ha
MOHOTOHHOCTB U 9KCTPEMYMBI

02.09.24

[IpuMeHeHne nmpon3BOIHOMN K
HCCIeA0BaHUIO (PYHKIIMHI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

04.09.24

[IpuMeHeHne nmpon3BOIHOMN K
HCCIeA0BaHUIO0 (PYHKIIMHM Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

06.09.24

[IpumeneHnne mpou3BOIHOM K
HCcCIe0BaHUIO0 (PYHKIMI Ha
MOHOTOHHOCTb U DKCTPEMYMBbI

06.09.24

[Ipumenenre mpou3BOIHOM K
UCCIeI0BaHUIO (QYHKINN Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

09.09.24

[IpumeHeHne Mpou3BOTHOM K
UccleoBaHuI0 (QYHKIMI Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

11.09.24

HaxoxnaeHue HaMOOJIBIIIETO U

HANMMCHBIICTO 3HAYCHU HerepBIBHOﬁ

(GyHKIMU Ha OTpe3Ke

13.09.24

HaxoxaeHue HanOOJIBIIET0 U

13.09.24




HaVMEHBIIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKIMHU HAa OTpE3Ke

Haxoxnenne HauOOJIBIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(GyHKIMHU Ha OTpE3Ke

16.09.24

10

Haxoxnenne HauOOJIBIIIETO U
HaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(YHKIMM Ha OTpe3Ke

18.09.24

11

Haxoxnenne HanOOJIBIIETrO U
HaWMEHBIIIETO 3HAYEHUS HEeMTPEPHIBHON
(yYHKIMH Ha OTpe3Ke

20.09.24

12

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(hyHKIMM Ha OTpe3Ke

20.09.24

13

[IpumeneHnne Tpou3BOTHOM JIst
HaxO0JKJICHUS HAMUTYUIIIETO PEIICHUS B
MPUKIIATHBIX 3a/1a4ax

23.0924

14

[Ipumenenue Tpou3BOIHOM JIst
HaxO0JKJICHUS HAMITYYIIIEr0 PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

25.09.24

15

[TpumMeHeHue TPOU3BOTHOM ISt
OTIPEJICIICHUs] CKOPOCTH U YCKOPEHUS
nporiecca, 3aJaHHOro (OpMYIION HITH
rpagukoM

27.09.24

16

[Ipumenenre npou3BOIHOM JUIs
OIIPENENIEHUS CKOPOCTH U YCKOPEHUS
nporecca, 3a1aHHOTO GopMYIIOH UITH
rpadpukom

27.09.24




17 Kommosutus ¢hyHKIwii 30.09.24

18 Kommosutus ¢hyHKImii 02.10.24

19 Komnozunust GpyHKImiz 04.10.24
T'eoMmeTpuueckue oOpa3sl ypaBHEHUN HA

20 P . pashl P 04.10.24
KOOPJAMHATHOU MJIOCKOCTH
T"'eomerpuueckue oOpa3bsl ypaBHEHUI Ha

21 P . pashl yP 07.10.24
KOOPJAMHATHOU TJIOCKOCTH
Kourponsnaas padora: "Uccienosanue

22 POJLHAL P AOBaTY 09.10.24
(YHKIHI ¢ TOMOIIBIO TPOU3BOIHOM
ITepBooOpa3Hasi, OCHOBHOE CBOIICTBO

23 p P ’ 11.10.24
epBOOOpPa3HbBIX
ITepBoOOpa3HbIE DIIEMEHTAPHBIX KITUH.

24 PROOOP PHBIX (yHKLL 11.10.24
[IpaBusia Hax0XIEHUS TEPBOOOPAZHBIX
ITepBoOOpa3HbIE DIIEMEHTAPHBIX KIIWH.

25 p p p Q)YH H 14.10.24
[IpaBusia Hax0XIEHUS TEPBOOOPA3HBIX
HMuterpan. I'eoMeTprudeckuii CMBICT

26 p p 16.10.24
WHTEeTrpajia
Brruucienue onpenenéHHOro nHTeErpaia

27 peAl . p 18.10.24
o ¢popmyne Hrrorona-Jleitoaua
Brruaucienue onpenenéHHoro nHTerpaia

28 ped . p 11.10.24
o ¢opmyne Herotona-JleitOnuna
[IpuMeHneHre vHTErpaja I HAX0XKIACHUS

29 P . p A 8 21.10.24
Ionaied mioCKux Quryp
I[IpuMmeHenne UHTErpaIa I HaX0XKICHUS

30 pH! pata A s 23.10.24
00BEMOB reOMETPUIECKHX Tell
IIpnMmeps! periennii 1uddhepeHTnaIbHBIX

31 p PRI D g (b(b PeHI 25.10.24

yYpaBHEHUH




[Tpumeps! pemenuii qudQepeHInaIbHBIX

32 . 25.10.24
ypaBHEHUI
MaremaTuyeckoe MOAEIMPOBAHUE

33 PEATBHBIX MTPOLIECCOB C MIOMOIIBIO 05.11.24
maddepeHInanbHbIX ypaBHEHUH
KonTtponsHas padora: "[leppooOpasznas u

34 POJIBHALP PEOODP 06.11.24
WHTETpaT
TpuronomeTpuyeckue KIIHH, UX

35 P . P Pymicu 08.11.24
CBOICTBa U rpaduku
TpuronomeTpruyeckue KIIHH, UX

36 P P Dy ’ 08.11.24
CBOMCTBA U rpadpuku
TpuronomeTpuyeckue KIIHH, UX

37 p . P s, 11.11.24
CBOMCTBaA U rpapuku
Tpuronomerpuyeckue KILIUH, UX

38 P . P Pymicu 13.11.24
CBOMCTBA U rpaduKu
Tpuronomerpuyeckue KILIUH, UX

39 P . P Pymicu 15.11.24
CBOMCTBA U rpaduKu
OT60p KOpHEH TPUTOHOMETPUUECKHUX

40 ypaBHEHUH C TIOMOIIBIO 15.11.24
TPUTOHOMETPHUUECKON OKPYKHOCTH
O160p KOpHEI TPUTOHOMETPUUECKHIX

41 yYpaBHEHUH C TOMOIIBIO 18.11.24
TPUTOHOMETPHUUECKON OKPYKHOCTH
O160p KOpHEH TPUTOHOMETPHUIECKHUX

42 YPaBHEHUH C OMOILBIO 20.11.24
TPUTOHOMETPHUUECKON OKPYKHOCTH
O160p KOpHEH TPUTOHOMETPUIECKHUX

43 b EOPHEH TP P 22.11.24

YPaBHEHUH C TIOMOIIBIO




TPUTOHOMETPUUECKOHN OKPYKHOCTH

Peurenne TpuroHOMETpUYECKUX

44 22.11.24
HEPaBEHCTB
Perrenue TpuroHoMeTpruYECKUX

45 p p 25.11.24
HEPaBEHCTB
Pemenue TpuroHoMeTpruYECKuX

46 p P 27.11.24
HEPaBEHCTB
Pemrenue TpuroHoMeTpruyeCKuX

47 p P 29.11.24
HEPaBEHCTB
Kontponsras padota: "['paduku

48 TPUTOHOMETPUIECKUX (PYHKITUH. 29.11.24
TpuroHomerpuyeckre HepaBeHCTBA"
OCHOBHBIE METOIBI PEIICHUS

49 AL D 02.12.24
TOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METOIbI PEIICHUS

50 AL P 04.12.24
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METOIBI PELIECHUS

51 P 06.12.24
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METOIBI PELIECHUS

52 P 06.12.24
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METOBI PELIECHUS

53 AR P 09.12.24
Jorapu(PMUIECKUX HEPABEHCTB
OCHOBHBIE METObI PELICHUS

54 AR P 11.12.24
Jorapu(PMUIECKUX HEPABCHCTB
OCHOBHBIE METOIbI PEIICHUSA

55 AP P 13.12.24
norapu(MUIEeCKUX HEPABEHCTB
OCHOBHBIE METOIbI PEIICHUS

56 ARLP 13.12.24

J'IOl“apI/I(I)MI/ILIeCKI/IX HCPaBCHCTB




OcHoBHEIC MCTOAbI PCIICHUS

57 16.12.24
HppalMOHAILHBIX HEPABCHCTB
OCHOBHBIE METOIBI PEIICHUS

58 ABLP 18.12.24
HppalMOHAILHBIX HEPABCHCTB
OCHOBHBIE METOIbI PEIICHUS

59 ABLP 20.12.24
HppalMOHAILHBIX HEPABCHCTB
OCHOBHBIE METOIBI PEIICHUS

60 JIBLP 20.12.24
HPpalMOHAIEHBIX HEPABCHCTB
I'padrueckre MeToapl perieHus

61 P (i) AAbLP . 23.12.24
HPPAIMOHAILHBIX YPAaBHCHHH
I'padrueckie MeToabI pelIeHUS

62 P (i) AAbLP . 25.12.24
HPPAIMOHAILHBIX YPABHCHHH
I'paduyeckre METOIBI PEICHUS

63 p (i) p . 27.12.24
MOKa3aTeIbHBIX YPaBHCHUM
I'paduueckue MeTOIBI pEIEHUS

64 p (1) AAbLP 27.12.24
TOKa3aTeIbHBIX HEPABEHCTB
I'padmueckre MeToapl perieHus

65 P (1) S . 10.01.25
Jorapu(PMUIECKUX YpaBHEHUN
I'padmueckre MeToapl pereHus

66 P (1) S 10.01.25
Jorapu(PMUIECKUX HEPABEHCTB
I'padmueckre MeToapl perieHus

67 pad AP 13.01.25
Jorapu(PMUIECKUX HEPABEHCTB
I'paduaeckue MeToabl pelICHUs

68 MOKa3aTeIbHBIX U JIOTapU(PMUUECKUX 15.01.25
YPaBHEHUI
I'padmyeckue MeToabl peneHus

69 MOKa3aTeNbHBIX U JIOTapU(PMUIECKUX 17.01.25

yYpaBHEHUH




70

I'padmyeckue MeTobI pemeHus
MOKa3aTeIbHBIX U Jorapu(PMHIECKUX
HEPaBCHCTB

17.01.25

71

I'paduueckre METOIBI pelIeHHS
[I0Ka3aTeIbHbIX U JOrapu(pMUUECKuX
HEPaBEHCTB

20.01.25

72

KonTponsnas pabora: "UppannoHaibHele,
MOKa3aTeabHbIE U JIOTapupMUUECKHe
HepaBeHCTBaA"

22.01.25

73

KommiekcHbie uncia. Anredpanyeckas u
TpUTroOHOMETpHUecKas (HOpPMBI 3aIUCU
KOMIUIEKCHOTO YHCTIa

24.01.25

74

KommnekcHeie uncna. Anrebpanyeckas u
TpUTOHOMETpHUYEcKast GOPMBI 3aIHCH
KOMIIJIEKCHOTO YHCIIa

24.01.25

75

ApubmMeTnueckue orneparuu ¢
KOMIUIEKCHBIMU YU CIIaAMHU

27.01.25

76

Apudmernyeckue onepauu ¢
KOMILJIEKCHBIMU YHCIIaMU

29.01.25

77

I/I306pa}K€HI/IC KOMIIJICKCHBIX YHUCECJI Ha
KOOpI[HHEITHOfI IIJIOCKOCTHU

31.01.25

78

I/I306pa)KeHI/IC KOMIIJICKCHBIX YHMCCJI Ha
KOOpI[PIH&THOfI IIJIOCKOCTHU

31.01.25

79

®opmyna Myaspa. KopHu N-oii ctenenu u3
KOMIUIEKCHOTO YHClia

31.01.25

80

®opmyna Myaspa. Kopau n-oii ctenenu us
KOMIUIEKCHOTO YKCIIa

03.02.25

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHUCEIT I

05.02.25




penieHus pU3NIECKUX M T€OMETPUICCKUX
3a1a4

KonTtponsHas padota: "KomruiekcHbie

82 . 07.02.25
0 (]

83 HatypasbHbIe 1 1embie 9rciia 07.02.25

84 HarypanbsHbie u 1ienpie uncia 10.02.25
ITpuMeHneHe IPU3HAKOB AETUMOCTH

85 p p a 12.02.25
LEJIBIX YUCE
IIpnMeHeHe IPU3HAKOB AETUMOCTH

86 p p a 14.02.25
LEIBIX YHCE
I[TpuMeHeHe IPU3HAKOB AETUMOCTH

87 p P A 14.02.25
nensix yucen: HOJl u HOK
I[TpuMeHeHe IPU3HAKOB AETUMOCTH

88 p P A 17.02.25
mensix uncen: HOJ u HOK
IIpuMmeHeHne IPU3HAKOB IEIIMMOCTH

89 p p a 19.02.25
LIEITBIX YHMCEJI: OCTATKH 110 MOIYITIO
IIpuMmeHeHne IPU3HAKOB JEIMMOCTH

90 p p a 21.02.25
LIEJIBIX YKMCEJI: OCTATKH 110 MOTYITFO
[IpuMeHeHne MpU3HAKOB ACTUMOCTH

91 LEJIBIX YKCEeII: alropuT™ EBKimmna s 26.02.25
pelieHus 3a/1a4 B LEJIbIX YUCIIax
KontpoabHasg padora: "Teopus Heiabix

92 P P prA T 28.02.25
qHCcel
Cucrema ¥ COBOKYITHOCTb YPAaBHEHHI.

93 PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI- 28.02.25
CIIEICTBUSI
CucreMa U COBOKYITHOCTh YPaBHEHUI.

94 . P 03.03.25

PaBHOCHUIIBHBIE CUCTEMBI M CCTEMBI-




CICACTBUA

95

OcHoBHEIC MCTOABI PCIICHUA CUCTCM U

COBOKYITHOCTEHN pallMOHAJIbHBIX YPABHEHU

05.03.25

96

OcCHOBHBIE MCTOABI PCIICHUA CUCTEM U
COBOKYITHOCTEN MpPpalMOHAIbHbBIX
YpaBHEHUU

07.03.25

97

OcHOBHBIE MCTOABI PCIICHUA CUCTEM U
COBOKYITHOCTEH MOKA3aTEIbHBIX
YpaBHEHUU

07.03.25

98

OcCHOBHEBIE MCTOABI PEIICHUSA CUCTEM U
COBOKYITHOCTEH MOKA3aTEIbHBIX
YpaBHEHUU

12.03.25

99

OcCHOBHEBIE MCTOABI PEIICHUSA CUCTEM U
COBOKYITHOCTEH JIorapu(pMuuecKux
ypaBHEHU U

14.03.25

100

OCHOBHBIE METO/IbI PEILIEHUS] CUCTEM U
COBOKYITHOCTEH JIorapu(pMuuecKux
ypaBHEHUH

14.03.25

101

[IpumeHeHue cucTeM K peLeHUI0
MaTeMaTHYeCKUX 3aa4 ¥ 3a7a4 U3
Pa3IUYHbBIX 00JaCTe HAYKH U peaibHON
KU3HU, HHTEPIPETALUs TOTyICHHBIX
pe3yNnbTaToOB

15.03.25

102

[IpuMeHeHHne CUCTEM K PELICHUI0
MaTeMaTH4eCKUX 3aJa4 U 3a/1a4 U3
pa3nuyHbIX 00JacTeil HAyKHU U peabHOM
KU3HU, UHTEPIpETalns NOTYyIeHHBIX
pe3yJIbTaTOB

15.03.25




[IpumeHeHre HEpaBEHCTB K PELICHUIO
MaTeMaTHYECKUX 3a1a4 U 3a7a4 U3

103 Pa3IMYHBIX 00JIACTEH HAYKH B PEaIbHON 17.03.25
KU3HU, HHTEPIPETALUS TIOTyICHHBIX
pe3yIbTaToOB
KonTtponsHas padora: "CrucreMbl

aIMOHAJIBHBIX, HPPAIHOHATBHBIX

104 pall ppatl 19.03.25
MOKAa3aTeIbHBIX U JIOTapu(PMHIECKUX
ypaBHeHUI"

105 PanmonaneHbIE ypaBHEHHUS € TapaMeTpamMu 21.03.25
PanmonansHEIC HEPABEHCTBA C

106 1 P 21.03.25
rapaMeTpamMmu

107 PannoHaneHbIE CUCTEMBI € ITapaMeTpaMu 02.04.25
HUppannoHaasHBIC YpaBHEHHUS,

108 ppatl P 04.04.25
HEPaBCHCTBA C MapaMeTpamMu
HppanoHaibHbIE CUCTEMBI C

109 ppatl 04.04.25
rapaMeTpamMmu
[Toka3aTeapHbIC YpaBHEHHUS, HEPABEHCTBA C

110 P P 07.04.25
napaMeTpamMmu

111 [TokazaTenbHBIC CHCTEMBI C TTaApaMETPAMHU 09.04.25
JlorapupmMmuueckre ypaBHEHHUS,

112 puc P 11.04.25
HEPAaBCHCTBA C IapaMeTpamMu
JlorapumMuuecKkre CUCTEMBI C

113 pud 11.04.25
rnapaMeTpamMmu
TpUrOHOMETPHUYCCKHE YPAaBHEHUS C

114 P P P 14.04.25
napamMmeTpamMu
TpuroHoMeTprUYCCKHE HEPABEHCTBA C

115 P P P 16.04.25

napameTpamMu




116

TpUroHOoMeTpUYECKUE CUCTEMBI C
rapamerpamu

18.04.25

117

[TocTpoenune u ucciaegoBaHue
MaTeMaTHYECKUX MOJIENIEN pealbHbIX
CUTYaLlMi C IOMOLIBIO YPABHEHUH C
napaMeTpamu

18.04.25

118

[TocTpoenune u ucciaegoBaHue
MaTeMaTHYECKUX MOJIENIeN peabHbIX
CUTYAllMI C MOMOILIBIO CUCTEM YPAaBHEHUI
C mapameTpaMmu

21.04.25

119

[TocTpoenue u ucciaeaoBaHue
MAaTeMaTHYEeCKUX MOJIEIeH peaTbHbIX
CUTYallUil C TOMOIIBIO CUCTEM YPaBHEHHI
C IapaMeTpamMu

23.04.25

120

KonTtponbHas padota: "3agauu ¢
napamerpamu"

25.04.25

121

[ToBTOpeHue, o6o0IICHNE,
cucTemMaTu3anus 3HaHui: "YpaBHeHus"

25.04.25

122

[ToBTOpEeHUE, 0600IICHNE,
cucTemMaTu3anus 3HaHui: "YpaBuenus"

28.04.25

123

[ToBTOpEHUE, 0000IICHNE,
cucTeMaTH3alus 3HaHui: "YpaBHEHUS.
Cucremsl ypaBHeHui"

30.04.25

124

[ToBTOpEHUE, 0000IICHNE,
cucreMmarusanus 3Hanui: "HepasBencraa"

05.05.25

125

[ToBTOpEHnue, 060061IeHNE,
cucremarusanvs 3Hanui: "HepaseHncraa"

07.05.25

126

[ToBTOpenue, 06061IeHNE,

12.05.25




cucteMarusanus 3Hanuii: "HepaBencrsa"

[ToBTOpenue, 060061ICHNE,

127 cucremarusanus 3Hanuit: "[IponsBogHas u 1 14.05.25
e€ npumeHeHue"
[ToBTOpEHue, 06001ICHNE,

128 cucremarusanus 3Hanuii: "[IponsBoaHas u 1 16.05.25
e€ npumeHeHue"
[ToBTOpenue, o6o0IICHNE,

129 cucremarusanus 3Hanuii: "[IponsBoaHas u 1 16.05.25
e€ npumeHeHue"
[ToBTOpenue, o6obIICHNE,

130 cucteMarusanus 3HaHuii: "MuTerpan u ero 1 19.05.25
IpuMeHeHue"
[ToBTOpEeHME, 0600MIIEHNE

131 ’ ’ 1 21.05.25
cucrtemaTusanus 3Hanuil: "OyHknun"
[ToBTOpEeHME, 0600IIEHNE

132 ’ ’ 1 23.05.25
cucrtemaTtusanus 3Hanuil: "OyHknun"
[ToBTOpEeHME, 0600IICHNE

133 ’ ’ 1 23.05.25
cuctemaTusanus 3Hanuil: "OyHknun"

134 Hrorosas koHTpoJIbHAs paboTa

135 Hroropas koHTpoJIbHAs paboTa 1 1

136 [ToBTOpEHUE, 0000IICHNE, 1
cHUcTeMaTH3allns 3HaHUI

OBILIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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