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HOACHUTEJIBHAS 3AIIMCKA

VYueOHbIil Kypc «Anredpa W Hauajla MaTEeMaTHUYECKOTO aHallu3ay» SBISICTCS
OIHUM U3 Haubojee 3HAYMMBIX B MPOrpamMMe CpeaHero oOmiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuMBAET MHCTPYMEHTAIbHYIO 0a3y i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JPYrol CTOpOHBI, PopMHUpYET
JIOTUYEeCKOe M aOCTPAaKTHOE MBIIUICHHE 00Yy4alolUXCsl Ha YPOBHE, HEOOXOAUMOM
JUIS OCBOCHUSI UHPOPMATUKU, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
auciMIuiiH. B paMkax naHHoOro ydeOHOro Kypca oOydaromiyecsi OBJa/IeBaloOT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHOM Hayku, KOTopas (QopMynupyeT CBOU
JOCTHXKEHUSI B MAaTEMaTUUECKOU (opme.

VY4eOHbIll Kypc anreOpbl M Hayajdl MaTEMaTHYECKOTO aHajau3a 3akKjablBacT
OCHOBY Il YCHEIIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XUMUU, OHOJIOTHUH,
MOHUMAaHUsI OCHOBHBIX TE€HJICHIIMI Pa3BUTHS YKOHOMUKH U OOIIECTBEHHOM KU3HH,
MO3BOJISIET OPUEHTHUPOBATHCSA B COBPEMEHHBIX ITM(DPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJB30BaTh WX JUIS JaJIbHEHIIEro oOpa3oBaHUsS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi OBiajicHUE aOCTPAKTHBIMU M JIOTHYECKH
CTPOTUMH KOHCTPYKIIUAMH aireOpbl MU MaTeMaTHYECKOrO0 aHalin3a pa3BUBACT
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHUS C TMOMOILBI0 MHAYKIMH U pacCykaaTh JAEAYKTUBHO, UCIIOJIb30BATh
000011IeHNe W KOHKpETH3allhl0, a0CTparupoBaHHE U aHAJIOrui, (Qopmupyer
KpEaTUBHOE U KPUTUUYECKOE MBIIIJIEHUE.

B xone usydyenus yyeOHOro Kypca «Anrebpa ¥ Havajla MaTeMaTHYeCKOIro
aHanu3a» oOydYarolluecs IMOJYy4YaroT HOBBIM OMNBIT PEIICHUS MPHUKIAAHBIX 3aj1ad,
CaMOCTOSITEJIbHOTO MOCTPOEHUSI MATEMAaTUUYECKUX MOJENIEN pealbHbIX CHUTYalHil,
UHTEpPOpETAMd  MOJYYEHHBIX  pPEIICHUH, 3HAKOMATCS C  MOpUMEPAMU
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMpPUPOJIE, HAyKe U HUCKYCCTBE, C
BBLAAIOIIMMHUCS MAaTEMaTUYECKUMH OTKPBITUSMU U UX aBTOPaMHU.

VY4eOHbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTCHIIUAJTIOM,
KOTOpPBIN peanu3yeTcss Kak depe3 Y4YeOHBbIH MaTepuall, CIHOCOOCTBYIOIINI
(GbopMHUPOBaHUIO HAYYHOTO MHPOBO33PEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
NEATENIbHOCTH, TpeOyIoIell MpOJOJKUTENbHONM  KOHUEHTpPAalMM BHUMAaHMUS,
CaMOCTOSITEIbHOCTH, AaKKypPaTHOCTH M  OTBETCTBEHHOCTHM 3a IOJYyYEHHBIN
pe3yJibTar.

B ocHoBe MeTtomumkm oOydeHus anredpe W HavalaM MaTeMaTHYeCKOTro
aHaIM3a JISKUT JCSTEIHbHOCTHBIN MPUHITAIT 00yUYEHUS.

B crpykType yuebHOro kypca «AnreOpa W Hadaja MaTeMaTHYECKOTO
AHAJIN3a» BBIICJICHBI CIEIYIOUINE COAEPKATEIBbHO-METOAMUECKUE TMHUM: «Hucna
U BblUUCHeHUsD», «DyHKIUU U rpaduku», «YpaBHEHUS U HEpaBeHCTBay», «Hauana
MAaTeMaTH4YEeCKOro aHanusa», «MHoOxkecTBa U JOruKa». Bce OCHOBHBbIE



COJICPKATEIbHO-METOAMUECKAE JIMHUM W3Yy4YaloTCs Ha TPOTSHKEHUU JABYX JIET
o0y4yeHUss Ha YpPOBHE CpEIHEro oOlmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
ApYr Apyra U MOCTENEHHO HACHIAsCh HOBBIMU TEMaMHU M pasnenamu. [laHHBIN
yu4eOHBIH KypC SIBISE€TCS WHTETPATUBHBIM, TIIOCKOJIBKY OOBeAMHSIET B cebe
COJIep)KaHUE HECKOJIbKHX MaTeMaTHMYeCKHX MAWCIUIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHS, MAaTEMAaTHYECKUU aHallu3, TEOpUS MHOXKECTB, MaTeMaTH4ecKas
noruka u apyrue. Ilo mepe Toro kak oOydaromuecss OBIaJeBalOT BcE Oolee
IMPOKUM MaTEMaTHYECKHM almapaTtoM, Y HUX MOCIIE0BAaTeIbHO (GOPMUPYETCS H
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTEMaTHUYECKYyI0 MOJIENbh pealbHOU
CUTYaIlH, PUMEHITH 3HAHUS, TIOTYYCHHBIE TIPU W3YYCHUU y4eOHOTO Kypca, AJis
peIIeHUs] CaMOCTOSTEIHHO CPOPMYTUPOBAHHON MaTeMaTHUECKON 3a7auu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxarenbHO-MeTOAMYECKasT TUHHS «Yucla U BBIYUCICHUS» 3aBepIacT
(GopMuUpOBaHUE HABBIKOB HCIIOJIH30BAHMS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HaYaTo Ha YPOBHE OCHOBHOTO 001Iero oopazosanus. Ha ypoBHe cpeqHero o0Iiero
oOpa3oBanuss oco0oe BHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIYMCIICHUN, BKITIOYAIOIIAX B CeOS MCIOIB30BAHUE PAa3TMYHBIX
dopMm 3ammcu 4Ymcia, YMEHHE JeaTh NPUKUAKY, BBITONHATH TPUOTKEHHBIC
BBIYUCIICHHUS, OICHUBATh YHCIIOBBIC BBIPAKCHHS, padOTaTh C MaTeMaTUYCCKHMHU
KOHCTaHTaMH. 3HAKOMBIE OOYYarOIIMMCS MHOXECTBA HATYpPaJIbHBIX, IEJIBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCENl  JIONOJHSIOTCS  MHOYXECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM U3 OSTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWMCTBEHHBIC €My CIEIUPUYCCKUE 3aJaud M OIEpaluu: JICJICHHUEe HaIelo,
ONEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBbIe CBOWMCTBA
palMOHANBHBIX M MPPANMOHAIBHBIX YUCEN, apU(METHICCKHE ONEPAIliU, a TaKKe
M3BJICUCHUE KOPHS HATypaJIbHON CTENEHM Ha MHOXECTBE KOMIUICKCHBIX YHCEI.
bnaromapst mociieoBaTeIbHOMY PACIIUPEHUI0 KPyra WCIONIB3yeMBIX YHCET |
3HaKOMCTBY C BO3MOXHOCTSIMH MX MPUMEHEHMsS JJI PEUICHHs Pa3InYHbIX 3a]ad
GopmMupyeTcsi npeAcTaBIeHUE O €IMHCTBE MATEMaTHUKU KaK HayKd U €€ poild B
MOCTPOEHUU MOJIEJEH peasbHOTO MHpa, MIMPOKO HCIONB3YIOTCS 0000IIeHHe U
KOHKpETH3alHsl.

JIunus «YpaBHEHUS U HEPABEHCTBa» pealMu3yeTcsi Ha MPOTSIKEHUU BCETO
oOyueHUs Ha YpOBHE CpEIHEro oOIIero oOpa3oBaHUs, MOCKOJIbKY B KaXKIOM
pasgene Ilporpammbl TMperyCMOTPEHO pEUICHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynapTaTe OOy4aromiuecs: OBJAJCBAlOT pPa3IMYHBIMU METOJAaMU  PEIICHUs
palMOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTEeNbHBIX, JOrapupMHUUECKUx U
TPUTOHOMETPUYECKUX ypaBHEHHUH, HEPaBEHCTB M CHCTEM, a TakkKe 3ajad,
cofepkammx mnapaMmerpsl. [lomydeHHbIE yMEHHSI HIMPOKO HCHIOIB3YIOTCS MpH
UCCle0BaHNN (QYHKIMH C MOMOIIBIO MPOU3BOIHOM, MPHU PEIICHUH MPHUKIAIHBIX



3a/1a4y ¥ 3a7a4 Ha HAaXOXJCHUE HAauOOIBbIINX U HAUMMEHBIINX 3HAYCHUH (PYHKIUU.
JlanHasi conep:katesibHas JUHUS BKIIIOYAET B ce0s Takxke (GOpMHUPOBAHUE YMEHUM
BBINIOJHATh  pacu€Tel 10  QopMynaMm, MpeoOpa3oBaHMsl  pPalMOHAIBHBIX,
WPPAUUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUN, a TAKXKE BBIPAKCHUI,
collepKallluX cTerneHu W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuajga MPOUCXOAWUT  JajbHEWINEe  pa3BUTUE  ANTOPUTMHYECKOTO U
a0CTPAaKTHOIO MBIIIJIEHUSI O0ydYaromuxcs, (GOPMHUPYIOTCS HAaBBIKU JI€TYKTUBHBIX
paccykaeHud, paboTbl ¢  CHUMBOJBHBIMH  (popmMamu,  mOpeacTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCMMOCTEH B BHJIE PAaBEHCTB M HEpPaBEHCTB. Aniredpa
npennaraetr d(QQeKTUBHbIE HWHCTPYMEHTHI JUISI pEUICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3374, HATJISIHO JIEMOHCTPUPYET CBOM BO3MOMXKHOCTH KaK
A3bIKa HAYKH.

CopepxxarenbHo-MeToANYecKass JUHUSA «DyHKUMU H  TpadUKU» TECHO
NEPeIIeTaeTCsl ¢ JIPYTUMU JUHUSMU Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aJaET MOCIEA0BATEILHOCTh U3YUEHUSI MaTepuana. M3ydueHue creneHHoi,
NOKa3aTeIbHOM, JIOTapu(MHUUECKONW U TPUTOHOMETPUUECKUX (PYHKIUH, UX CBOUCTB
U rpaduKOB, UCIOJb30BaHNE (DYHKIMIA ISl pEHIeHHs 3aJad U3 JIPYTrux y4eOHBIX
IPEAMETOB U PEANBHOMN KM3HU TECHO CBS3aHO KaK C MATEMAaTUYECKUM aHAJIU30M,
TaK U C PEIICHHEM YpaBHEHUW U HepaBeHCTB. [Ipu 3TomM Oonbloe BHHUMaHHUE
ynensiercss GOpMHUPOBAHUIO YMEHHUS BBIpaKaTh (HOpPMYJaMu 3aBUCUMOCTU MEXKIY
pa3sTUYHBIMUA BETUYMHAMH, MCCIEIOBaTh TOJNyYEHHbIE (QYHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toil cofep>kaTeabHON JTUHUU HAlleJIeH Ha pa3BUTUE YMEHUM
U HaBBIKOB, ITO3BOJIIIOIIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHoON opme: aHATMTHYECKOH, rpadudeckoil u ciaoBecHOW. Ero m3ydeHue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxartenbHass nuHUS «Hadanma maTeMaTHYEeCKOTO aHalIW3a» MO3BOJSET
CYLIECTBEHHO PACIIMPUTH KPYI KAK MaT€MaTHUYECKUX, TaK U MPUKIATHBIX 3a7ad,
JOCTYIHBIX OOYYarOIIMMCS, TAK KaK y HHUX HOSBISAETCS BO3MOXHOCTb CTPOMTH
rpauku  CIOXKHBIX (YHKIWNA, ONPENeNsiTh WX HauOOJbIINE W HAUMEHBIIHE
3HAUEHWs, BBIYUCIATH IUIOMAnU (Guryp u oObEMBI TEJ, HAXOAUTH CKOPOCTH H
YCKOpeHHus IpoueccoB. JlaHHas conepKaTenbHas JIMHUSA OTKPBIBAET HOBBIC
BO3MOXHOCTH TOCTPOCHUS MAaTEMATUYECKUX MOJEIEH pPEaJbHbIX CUTyalui,
MO3BOJISIET HAXOAWTh HAWIy4dllee pPEHIEHWE B TMPUKIAJHBIX, B TOM YHUCIE
COLIMAJIBHO-3KOHOMHMUYECKHX, 3aJladyaX. 3HAKOMCTBO ¢ OCHOBAMHM MAaTEMAaTHYECKOTO
aHalln3a CIOCOOCTBYET pa3BUTHUIO aOCTPakTHOTrO, (HOPMAIbHO-JIOTUYECKOTO U
KPEaTUBHOTO MBINUICHUS, (DOPMUPOBAHUIO YMEHHUH pACIO3HABATH MPOSBICHUS
3aKOHOB MAaT€MAaTHKU B HayKe, TEXHUKE U HCKyccTBe. OOydaromuecs y3HaIKT O



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

ConepxaTtenbHO-MeTOAMYECKast JIMHUST «MHOXKECTBA U JIOTHKA) BKIIOYAET B
ce0si SJIEMEHTHl TEOPHUM MHOXKECTB M MaTEeMaTHYeCKOW Joruku. TeopeTuko-
MHOYXECTBEHHBIC MPE/ICTABICHUS MPOHU3BIBAIOT BECh KYpPC MIKOJbHOU MaTeMaTUKHU
U TpeajaraloT HamOoJiee YHHUBEPCAIbHBIN SI3BIK, OOBEAMHSIONMIMM BCE Ppa3ieibl
MaTeMaTUKu H €€ NPWIOKEHUN, OHU CBSI3BIBAIOT pa3HbIe MaTeMaTUYECKHE
JUCHUIUIMHBL W WX NpWIOXKeHus B eauHoe 1enoe. [loaTomy BaxHO AaTh
BO3MOXKHOCTH OOy4YaronmieMycss TMOHMMaTh TEOPETHUKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHOW MaTEeMaTHKU U HMCIOJIb30BaTh €ro JJIsl BRIPAKCHUSI CBOMX MBICIICH.
JlpyruM BaXKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJIeIyeT NpPU3HATh
CBOMCTBEHHYI0 €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIEHHBIM
npaBujaM  TMOCTPOCHUS  JIOKAa3aTeIhCTB.  3HAKOMCTBO €  DJJEMEHTaMU
MAaTeMAaTHYEeCKON JIOTMKH CIOCOOCTBYET PAa3BUTHIO JIOTMYECKOTO MBIILJICHUS
00ydJaromuxcs, MO3BOJISIET UM CTPOUTh CBOU PACCYXKJIECHUS Ha OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUSI.

B yueGHOM Kkypce «Anrebpa M Hadalla MaTEMaTUYECKOTO aHaJIu3a»
IPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOT'0 MOJCIMPOBAHMS, KOTOpPHIE MPU3BAHBI
CIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHUSI MOJENIECH pearbHbIX
CUTYyalluid, WCCJIEJAOBAHMS D3THUX MOJIeNIe C TIOMOUIBIO afmapara anredpbl H
MaTE€MAaTHYECKOTO aHaJIN3a, WHTEPIPETAlNU TOJYYEHHBIX PpEe3yJbTaTOB. Takue
3a/1aHus BIUIETEHBI B KAXKIbII U3 pa3esioB IPOrpaMMBbl, IOCKOJIBKY BECh MaTepral
y4eOHOro Kypca IIUPOKO HMCHOJB3YeTCs IS pellleHus MPUKIATHBIX 3axad. [lpu
pEUIEHUH  pealbHBIX  MPAKTUYECKUX  3aJad4  OOydYarolluecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000IaTh M  KOHKPETH3UPOBATH  IPOOJIEMY.
JlesiTenbHOCTh O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B MPOIIecce N3YUeHUs BCeX TeM y4eOHOro Kypca «Anredpa u Hayana
MaTeMaTUYECKOI0 aHAIN3a.

Ha w3yuenune yueOHOro Kypca «Anredpa W Hayala MaTeMaTHYECKOTO
aHanuza» orBoauTcs 272 vaca: B 10 kimacce — 136 vacoB (4 yaca B Hejaeno), B 11
kiacce — 136 yacos (4 4yaca B HEJENIO).



COIEPKXAHUE OBYYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC IPOOU, MPOIEHTHI,
OeckoHeuHble mepuoauyeckue apoodu. IlpumeHenue apobGelt U MPOUEHTOB IS
peLIeHUs NPUKIAJHBIX 3a1a4 U3 Pa3JIMYHBIX OTPACIICH 3HAHUN U PEAIbHOM KU3HU.

JleucTBuTenbHble uncna. PauuoHanbHBIE W HUPPALMOHANBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMU  4uciIaMud.  Moayib
JEUCTBUTEIILHOTO YHuCia U ero cBoicTBa. [IpubnamxkEHHbIe BBIUYKCICHUS, TTpaBUiia
OKpYTJICHUS, MPUKUJIKA U OLIEHKA pe3ybTaTa BEHIYUCICHUM.

Crenenb C uenbiM mnokaszateneMm. bunHom Hbrotona. Hcnonb3oBanue
noaxoAsmed GopMbl 3aMUcH ACHCTBUTEIBHBIX YHCEI JIJISL PEIICHUS MPAKTUISCKUX
3a7a4 U MPEJICTABICHUS JaHHbIX.

ApudmMeTndeckuii KOpeHb HaTYPAJILHOM CTENEH! U €0 CBOMCTBA.

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

Jlorapudgm uymcna. CpoiicTBa norapudma. JlecsiTUUHbIE W HaTypalbHbIE
Jorapudmel.

CuHyc, KOCHHYC, TaHI€HC, KOTAHI€HC YHCJIOBOTO apryMeHTa. ApKCHHYC,
APKKOCHHYC U apKTaHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

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

OcCHOBHBIE METO/BI PEIICHUS LETbIX U APOOHO-PAIMOHATIBFHBIX YPaBHEHUHN U
HEPABEHCTB. MHOro4wiIeHbl OT OJHOW IEPEMEHHOW. JleneHne MHOrowieHa Ha
MHOrOWwIeH ¢ ocratkoM. Teopema be3dy. MHoOrowiensl ¢  UEIBIMU
kod(pdunmenramu. Teopema Buera.

[IpeoGpa3zoBaHus YUCIOBBIX BBIPAXKEHUHN, COJIEPIKAIINX CTETICHH W KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHbIE METOIbI pelIeHus
MPPALHOHAIBHBIX YPaBHECHUM.

IlokazarenbHble ypaBHeHHs. OCHOBHBIE METOJbl PELICHUS] MOKAa3aTEeIbHBIX

YPaBHEHHM.
[IpeoGpazoBanre BEIPAKECHHMA, COACPIKAITUX JOTApU(MBI.
Jlorapudmudeckue ypaBHEHHUSI. OcHOBHBIE METO]IbI pEIICHHS

norapuMUYECKUX YpaBHCHUH.
OcHoBHBIE TPUTOHOMETPUYECKHUE hopMyIIBI. [IpeoGpazoBanue
TPUTOHOMETPUUECKUX BBIPAKEHHI. PellieHne TpuroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucreM JIMHENHBIX ypaBHEHHUUW. Marpuua CUCTEMBI JIMHEHHBIX
ypaBHeHu. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICT H
CBOMCTBA, BBIYMCJICHHUE €r0 3HAYEHUS, IPUMEHECHHUE OINPENCIUTENS I PEIICHUS
CUCTEMBl JIMHEMHBIX ypaBHEHWH. PellleHne MNpUKIAAHBIX 3aJa4 C ITOMOIIBIO
CHUCTEMbl JIMHEMHBIX ypaBHEHUU. lccienoBaHue DOCTPOCHHOW MOJEIU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENIEN pPEaJbHOM CUTyallMd C MOMOIIBIO
YPaBHEHUN U HEpaBeHCTB. lIpuMeHeHUe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3aJad M 3aJad U3 PA3JIMYHbIX OOJacTEe HAyKH W peaabHOU
KU3ZHU.

DYyHKIUHA U TPAaPUKHU

OyHKIMA, crnocodbl 3agaHus (QyHKUuU. B3auMHO o00paTHble (QYHKIMH.
Komnozunus ¢yukiuit. I'papuk  dyHkuuu. DineMeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIIHA.

OO6nactp ompeneneHUss ¥ MHOKECTBO 3HaueHud ¢yHkuuud. Hymu dynkumm.
[IpomesxyTku 3HakonocTostHCTBA. UETHBIE M HeuéTHbIe GyHKuMU. [lepuoanueckue
dbyakuun. [IpoMexyTku MOHOTOHHOCTH (PYHKIMH. MakCUMyMbl U MUHHMYMBI
¢ynkiuu. Haubomnpiee 1 HauMeHbllee 3HaUCHUsI PYHKIIUU Ha TIPOMEKYTKE.

Jluneiinasi, KBajapaTudHas W APOOHO-TUHEHHAs (YHKIUMU. DJIeMEHTapHOE
UCCJIEIOBAaHNE U TTOCTPOCHHE X IPAPUKOB.

CrenenHas GyHKIMs ¢ HATypaJdbHBIM U IENIBIM Moka3ateneMm. EE cBoiicTBa u
rpaduk. CpoiicTBa M rpadUK KOPHS N-OM CTENEeHM Kak (PYyHKIUH OOpaTHOMU
CTEIEHU C HATYpaJIbHbIM [TOKA3aTEJIEM.

ITokazarenbHass U jorapudmuyeckas (QyHKIHH, WX CBOWCTBA U TpadHKH.
Hcnons3oBanue rpadukoB GyHKIUH 11 pEIICHUS YpaBHEHUH.

TpuroHomerpuyeckasi OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

OyHKIIMOHAJIBHBIE 3aBUCMMOCTH B pEANBHBIX IIPOLECCaX U SBICHUSAX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Hayana MmaTeMaTH4eCKOro aHajamu3a

ITocneqoBaTeAbHOCTH, CIIOCOOBI 3aJaHusA IIOCJIENOBaTeNbHOCTEH. MeTton
MaTeMaTH4YECKOU VHJIYKIUH. MoOHOTOHHBIE 151 OTpaHUYECHHBIC
IIOCJIEA0BATENBHOCTH. VICTOpHST BO3HMKHOBEHMS MAaT€MaTHYECKOIO aHAIN3a Kak
aHanau3a 0ECKOHEYHO MaJIbIX.

ApudmeTtnueckass u reomeTpuyeckas nmporpeccun. beckoneuno yoniBaromias
reomerpuueckas nporpeccusi. Cymma O€CKOHEYHO YyOBIBAIOIIEH T€OMETPHUUYECKOMN
MpOrpeccuu. JINHENHBIN U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
IpoueHTOB. lcnonb30BaHWE TPOTPECCHMU  JUIA  PELICHUS peajbHbIX  3a]1a4
MPUKJIAJIHOTO XapakTepa.



HenpepoiBubie (yHkIuu u ux cBoicTBa. Touku paspbiBa. ACHUMOTOTHI
rpadgukoB @yHkiui. CBoilcTBa (YHKUMN HENpPEephIBHBIX Ha oOTpe3ke. Merton
MHTEPBAJIOB Ul DPEUICHHUs HEpaBeHCTB. lIpuMeHeHUE CBOMCTB HENpPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

IlepBas u BTOpas npousBojaHble GpyHKIMHU. OnpeneneHue, reoMeTpUUeCKU 1
(u3nUecKuii cMbICT MPOU3BOIHOMN. YpaBHEHHE KacaTeIbHOU K rpaduKy (QyHKIHU.

[IpousBoaHBIE  BJIEMEHTAPHBIX  (PYHKIUH. [IpousBogHass  cyMmbl,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMU (PYHKIUH.

MHoxecTBA U JIOrMKA

MHoxecTBO, oOllepalMyd HaJ MHOXXECTBAMU M HMX CBOMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHKO-MHOXECTBEHHOTO —amnmapara  Juls
ONMCAaHUS pPEaJbHBIX IIPOLECCOB M SBICHUMW, IIPU PELICHUM 3a1ad U3 APYrux
y4eOHBIX TPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTO OOBEKTa, CIIEICTBUE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KJIACC

Yucia v BbIYUCICHUS

Harypanbhbie u nensle yucna. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
gyuces, HauOoypmui oOuui nenurens (nanee — HOJl) m HamMeHsblee ooOiiee
kpaTtHoe (nanee — HOK), ocratkoB o moyinto, anroputMa EBkiunaa ass pereHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmmnekcubie wucna. AnreOpanyeckass W TpPUTOHOMETpHUEcKas (OpMBI
3aMMCH KOMIUIEKCHOTO YHca. ApHU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW TUIOCKOCTH.
®opmysia MyaBpa. KopHu n-oil cTeneHn u3 KOMIUIEKCHOTrO uncia. [Ipumenenue
KOMIUIEKCHBIX YUCEN JIJISl PeIIeHUs] PU3NYECKUX U T€OMETPUUECKHUX 3a]1ay.

YpaBHeHUS U HEPABEHCTBA

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

OTbéop  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHUW C  TOMOIIBIO
TPUTOHOMETPUUECKONU OKPYKHOCTH. PellieHre TpUuroHoMeTpu4eCKUX HEPABEHCTB.

OcCHOBHbIE METOJbl pEIICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHbIE METO/bl PEIICHHUS CHUCTEM M COBOKYIMHOCTEH pAlMOHAJIbHBIX,
UppAIMOHAIBHBIX, TOKA3aTENbHBIX U JIOTapU(PMHUUECKUX YPaBHEHU.

YpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C TapaMeTPaMHu.



IIpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTH4YeCKUX 3ajlad M 3aJa4 U3 Pa3INYHbIX 00JacTei HayKW U pealibHOU
KU3HU, HHTEPIPETALUs TOJTYYEHHBIX PE3YIbTATOB.

DyHKUUM U TPaPUKu

I'paduk kommoszunuu ¢Gyskiui. ['eomerpuyeckre 00pa3bl ypaBHEHHH U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuueckue QyHKIMH, UX CBOMCTBA U TpadUKH.

I'padpyiueckne meTonbl pelieHHs ypaBHEHHM W HepaBeHCTB. [ 'paduueckue
METO/bI pEUIEHU 3374 C MapaMETPAMMU.

Hcnonb3oBanue rpadukoB (QYHKIMI AJig HCCIEIOBAaHUS IMPOILIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPH PEUICHUU 3aJad M3 JAPYTUX YYEOHBIX
IPEAMETOB U PEATBHOM KU3HU.

Havana MaTeMaTH4eCKOro aHajIm3a

[IpumeHeHnue Mpou3BOAHON K UCCIIEeNOBaHUIO (QYHKIIMA HA MOHOTOHHOCTH M
skcTpeMyMmbl.  Haxoxzaenue  HauOosbllero UM HAWMEHBLIETO  3HAYEHUH
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpumeneHnne NPOU3BOJHON JUIsl HAXOXKJEHHUS HAWIYYIIero penieHus B
OPUKIAOHBIX 3ajadax, sl ONpPEAENICHUs] CKOPOCTM U YCKOpPEHHs IIpoliecca,
3a1aHHOTO (HOPMYJION WU TPaPUKOM.

ITepBooOpa3Has, OCHOBHOE CBOMCTBO TiepBO0Opa3HbIX. IlepBooOpasHbie
aneMeHTapHbIX QyHkiuii. [IpaBuiia HaxoXIeHUs TEPBOOOPA3HBIX.

HNuTerpann. ['eomeTpuueckui CMBICJI WHTETpaJA. Brruucienue
onpenenéHHoro uHTerpana mo ¢gopmyie Hetorona-JleiOnmua.

[Ipumenenue wmHTErpaia s HAXOXKACHHUS IUIOMIAACH IIIOCKUX (QUryp u
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepbr pemenuii nuddepeHIHAIBHBIX YpaBHEHUN. MaremaTudeckoe
MOJICTUPOBAHUE PEATBHBIX TMPOIECCOB C TOMOIIbI0 U] PepeHIHaTbHBIX
YPaBHEHHU.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVBJIEHHBI YPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIMTAHUA:

c(hOpMUPOBAHHOCTh IPaKAAHCKOM MO3ULIMHU 00YYaIOIIETroCcs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JIUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPBI, OMPOCHI W JPYroe), YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBUU C UX
GyHKIMSAMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUICKON T'PAKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMATHUKOB M POCCUHUCKOM MaTeMaTHYECKOMN IIIKOJIBI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHUH B JIPYrUX HayKaX, TEXHOJOTusx, cdepax
SKOHOMHUKU;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEH POCCHUICKOro Hapojaa, cPOopMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, 3TUYECKOrO IMOBENICHHS, CBSI3aHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HAayKh U JAEATEIbHOCTBIO YYEHOIrO, OCO3HaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAYIIETo;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYAsl 3CTETUKY MAaTEeMaTUYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ay, PEIICHUH, PacCyXICHUH, BOCIIPUUMUYHUBOCTH
K MaTEMaTUYECKUM acCleKTaM Pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnuecKoro BOCIUTAHUSA:

chOpMHPOBAHHOCTh yMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
HMHTEpEcax 3I0pOBOro 1 0€30MacHOro 00pa3a )KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3J0pPOBBIO (3I0POBOE THUTAaHWE, COAUTAHCUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (PU3MYECKOE COBEPIICHCTBOBAHUE
[P 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYyAY, OCO3HAHHME LIEHHOCTH TPYJIOIIO0Us, HHTEpeC K
paznuuHbiM  cpepam  NpPOodEeCCHOHATILHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC IIJIAHBI,



FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTUYeCKOMY  OOpa3oBaHUI0 U
CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HaITpaBJIECHHOCTH;

7) 3KOJIOTUY€eCKOT0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh  AKOJOTMYECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-KOHOMUYECKUX TMPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIUATILHOM
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’Karolel cpenpl, IUIAHUPOBAHHE IIOCTYMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUs HAayKH U  OOIIECTBEHHOW  MPaKTHUKW, [MOHUMaHUE
MaTeMaTHYeCKOM HayKu Kak cdepbl YeIOBEYECKOW ESITeIIBHOCTH, ATAmoB €&
Pa3BUTHA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUIM3AIMHM, OBJIAJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KYyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUDPA,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIO0BATEIBCKYIO JICSATEIBHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3zoBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHHA, OTHOUICHUH MEXIy MOHATUSAMU, (OPMYIUPOBATH
OTIpEeJICIICHHsI TIOHSATUH, YCTAHABIMBAThH CYIIECTBEHHBIN NMPU3HAK KIIacCU(]DUKAIUH,
OCHOBaHUS 7151 0000IIEHNS U CPABHEHUS, KPUTEPUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHUMATh,  (OPMYJIUPOBATH U  MPEOoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPHUIIATEIIbHBIE, CIMHIYHbIE, YaCTHBIC U OOIIIHE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOMIOMCHUSIX U YTBEPXKACHUSX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUECHHI, YMO3aKJIIOUEHUH 110 aHAJIOTUH;

POBOJIUTH CAMOCTOSTENILHO J10Ka3aTeNIbCTBA MATEMATUUYECKUX YTBEPKACHUN
(IpsiMble ¥ OT MPOTUBHOTO), BEICTPAUBATh apryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpATh C€Mmoco0 pemieHus ydyeOHOM 3agauu  (CpaBHHMBATh HECKOJIBKO
BAPDUAHTOB  PEILICHUS, BbIOMpaTh Haubojee  MNOAXOMAMUUA € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).



ba3oBrble uccienoBare/ibCkue 1eiCTBHA:

MCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCH,,  (QUKCHUPYIOIIME  MPOTHBOpEUYHE,  Mpodiemy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSTEIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJIEHUIO OCOOEHHOCTEN MaTeMaTHU4ecKoro oObeKTa, sIBJIEHUs, Ipolecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOATENIbHO (POPMYIHUPOBaTH OOOOIIEHHS M BBIBOJBI O pe3yJibTaTaM
OpPOBENEHHOTO  HAONIOJEHUs, KCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BIBOJOB U 0000IIEHU;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUTAThH
NPEJNOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIUKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa HA
BOMPOC U JJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WH(POPMAIMIO PA3TUYHBIX BHUJIOB H
dbopM mnpeacTaBiIeHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WUTIOCTPUPOBATH TpadUyEeCKu;

OLICHUBATH HaJEXKHOCTh uHbOpMAITIH 1o CaMOCTOSITEJIbHO
c(hOpMYITHUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (OPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IeJIIMHA OOIIEHUsS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M THCBMEHHBIX TEKCTaX, JaBaThb MOSICHEHHUS IO XOAYy PEIICHHUS 3a7auyw,
KOMMEHTHPOBATH MOJIYUYCHHBIN PEe3yIbTarT;

B X0j/ic OOCYXKJIEHUS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIA€MOU TEMBI,
mpoOJIeMBl, peIIracMoi 3aJadyd, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITOHUCK
pEIIeHUs, COTMOCTABISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHUKOB
nyanora, oOHapyXMBaTh Pa3jUyMde U CXOJICTBO IMO3HUIIUM, B KOPPEKTHOM (opme
dbopMyITHpPOBATh pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJICTABISATh PE3YyJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTAa, HUCCIIeI0BaHNUs,
MPOCKTa, CaMOCTOSITEIHLHO BBIOMpATh (OopMaT BBICTYIUICHUS C Y4YETOM 3a1ad
MpEe3eHTAIIMU U OCOOEHHOCTEH ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂble I[eﬁCTBHH



Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4yH, BEIOUPATh CIIOCOO PEIIeHUs C
yu4€TOM UMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUI C yUETOM HOBOW MH(OpMaALUU.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTE/JIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHS
COBEpPIIIAEMBIX JIEUCTBUI U MBICTUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJCThH
crnocobaMu CaMONPOBEPKH, CAMOKOHTPOJISI Tpoliecca M pe3yibTaTa perieHHs
MaTeMaTUYeCKOW 3a/1auH;

NPEIBHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEIICTB, JIaHHBIX,
HaNJCHHBIX OMUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OILICHWBATh COOTBETCTBUE PE3YNIbTATa LN U YCIOBUSIM, OOBSICHATH TPUIHHBI
JTOCTY)KCHUS WU HEJIOCTH)KCHHUSI PE3yJIbTATOB JEATEIHHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

MOHMMATh M HCIIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON W WHAMBHIYaJTbHOM
paboThl TpW pelieHHW YYeOHBIX 3a7ad, TNpPUHUMATh I[eJh COBMECTHOU
JESTENbHOCTH, TUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOM paboOThI, paclpeiensTh
BUIBl pabOT, JOroBapuBaThcs, OOCYXIAaTh WpoOLECC U pe3yjibTaT padoThI,
0000111aTh MHEHUS HECKOJBKHX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIEeHHUs, OOMEH MHEHUH,
«MO3TOBbI€ IITYpPMb» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJMHUPOBATh CBOU JCUCTBHS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBATH
KayeCTBO CBOETO BKJIa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenuss B 10 kiaacce 0Oydaromuics TMOJTYYUT CIETYIOIIHE
MpPEeIMETHBIE PE3yJbTaThl MO OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hadajga MaTeMaTHYECKOTO aHAIIM3a:

Yucaa v BBIYUCIEHUS:

CBOOOJTHO OIEPUPOBATHh TOHATHSIMH: PAIMOHATBLHOE YHCIIO, OeCKOHEYHas
nepuogudeckass Japo0b, TPOIEHTHI, HWPPANMMOHATHLHOE YHCJIO, MHOXECTBa
PaIMOHAIIBHBIX U IEHCTBUTEIBHBIX YHCEIN, MOAYIh JCHCTBUTEIBHOTO YUCIIA,

NPUMEHATh JIpOOM W TPONEHTHI IS PEIMICHHUS NPHUKIAIHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

MPUMEHSTh MPUOIKEHHBIE BRIYUCIICHHUS, TTPaBUiIa OKPYTIICHUS, IPUKUAIKY H
OIICHKY pe3yiIbTaTa BBIUYNCICHUN;



CBOOOJHO ONEpUpPOBaTH MOHATHEM: CTENEHb C IEJbIM IOKa3aTeleM,
MCIIOJIB30BaTh MOAXOASIIYI0 (POPMY 3aIIUCU IEUCTBUTEIBHBIX YHUCEN ISl PEILICHUS
MIPAKTUYECKUX 3a/1a4 U MPEJCTABICHUS TaHHBIX;

CBOOOJHO OINEPUPOBATH MOHATHEM: APUDMETHUECKUI KOPEHb HATypalbHOU
CTEIEHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIIMOHAJIBLHBIM OKa3aTeJIeM;

CBOOOJTHO ONEpPUPOBATH MOHATUAMM: JIOrapudM uucna, AECITHUYHBIE MU
HaTypajbHbIE JTOrapu(MBbI;

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

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

YpaBHEHUsSI M HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHATHAMHU: TOXKJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIEC YPABHEHHS U YPaBHEHUS-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATh PA3NUYHBIE METOJbl PEUICHUS pPaIlMOHANBHBIX © JPOOHO-
palMOHANBHBIX YPABHEHMI, MPUMEHSITh METOJ HWHTEPBAJIIOB JUIA PEIICHUS
HEPaBEHCTB;

CBOOOJTHO OINEpPUPOBATH MOHSATUSMH: MHOTOUYJIEH OT OJHOW IEepPEeMEHHO,
MHOTOWIEH C MeJbIMH KO3 (UIMEHTaMH, KOPHU MHOTIOYJIEHA, TNPUMEHATH
JIeJICHHME MHOTOYJIEHA Ha MHOT'OWIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUISl peLLIeHUs 3a1a4;

CBOOOJHO OMNEpUPOBaTH TOHATUSIMHU: CHUCTeMa JIMHEHHBIX YypaBHEHHIH,
MaTpula, OMNpPENENUTENb MaTpulbl 2 X 2 W €ero TE€OMETPUYECKHN CMBICI,
UCIIOJIB30BAaTh CBOMCTBA OMNpeaenuTens 2 X 2 g BBIUKCICHUS €r0 3HAYCHWS,
IPUMEHATh ONPEACIUTENN JUId PELIEHUs] CHUCTEMBl JIMHEWHBIX YpPaBHEHUHU,
MOJEIMPOBATh PEAJbHbIE CUTYallMU C IIOMOILBI0 CUCTEMBI JIMHEUHBIX YPaBHECHUM,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIHA C IOMOLIBIO MAaTpPULl U OIPEHEIIUTEIICH,
MHTEPIIPETUPOBATD ITOIYy4YECHHBIA PE3yJIbTaT;

UCIIOJIb30BAaTh CBOMCTBA [JEWCTBUM C KOPHSAMU JUIsi IpeoOpa3oBaHUs
BBIPAKCHUU;

BBITIOJIHATD NTPEOOPA30BaHUS YHCIOBBIX BBIPAXKEHHM, COAEpKAIIUX CTEIIECHH C
palMOHAIBHBIM [TOKA3aTEIEM;

HCMOJIB30BaTh CBOKCTBA norapu@moB JUISL npeoOpa3oBaHus
Jorapu()MUUYECKUX BBIPAKEHUM;

CBOOOIHO OMNEepUpOBaTh MOHSATUSMU: HppPAlMOHAIbHbBIC, MOKAa3aTelbHbIE U
JorapuMUUYECKUEe YpaBHEHUS, HAXOAUTh UX PEUICHHs C TTOMOIIBIO PaBHOCHIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA POBEPKY KOPHEM;



MPUMEHATH OCHOBHBIE TPUTOHOMETpUUYECKHE (HOPMYIIBI IS MTPeoOpa3oBaHUs
TPUTOHOMETPUIECKUX BBIPAKCHUII;

CBOOOIHO OMEpUPOBATh MOHATHEM: TPUTOHOMETPUUYECKOE ypaBHEHHE,
OPUMEHATH HEOOXOAMMBIE  (OPMYNBI Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUIECKUX YPABHECHHIA;

MOJICIMPOBATh pEalbHbIe CHTYallMd Ha S3bIKE aireOphl, COCTABIATH
BBIPQXKCHHS, YpPaBHEHHsS, HEPAaBEHCTBA IO YCJIOBUIO 3ajadd, HCCIEI0BAThH
MOCTPOEHHBIE MOJIENN C MCIIOJIb30BaHUEM amapara aireOps.

DYyHKIUHA U TPAaPUKU:

CBOOO/IHO OTEPUPOBATh MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3a1anus (pyHKIUH,
B3aMMHO oOpaTHble (QYHKIMH, KOMMO3UIMUS (GYyHKUMNA, Tpaduk QyHKIUH,
BBITIOJTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus rpaduKoB HYHKIHI;

CBOOO/IHO OIEPHPOBATh MOHSATUSAMHU: O0JACTh ONPEICICHUS W MHOKECTBO
3HaYeHUH PyHKINU, HYTH QYHKIIUA, IPOMEKYTKH 3HAKOITOCTOSHCTBA;

CBOOO/JIHO OINEpPUPOBATh TOHATUAMH: UYETHBIE W HEUYETHBIE (DYHKIHH,
nepruondeckue QyHKIIH, TPOMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAKCUMYMBI U
MUHUMYMBI (YHKIIUM, HauOoyblliee W HaWMEHbIIee 3HAYeHHWE (YHKIMHA Ha
IPOMEXKYTKE;

CBOOOJIHO OIEPUPOBATH MOHATUAMHU: CTeNIEHHAs! (DYHKIUS C HATYpPaJIbHBIM U
IEJBIM TOKa3aTesneM, Tpaduk cTerneHHONW (QYHKIMU C HATypaldbHBIM M LEJIBIM
nmokasatesneM, rpaduK KOPHsI N-Oi CTENeHW Kak (yHKIUH OOpaTHOW CTENEHU C
HaTypaJIbHBIM MOKa3aTeJIeM;

ONEepUPOBATh TOHATHSAMU: JUHEHHAs, KBaJpaThyHash U JPOOHO-JIMHEHHAS
(GYHKIIUH, BBITIOTHATD AJIEMEHTAPHOE MCCIIEIOBAHNE U TTOCTPOCHUE X IPAPHUKOB;

CBOOOJTHO ONEPHPOBATH MOHATHAMU: TIOKa3aTellbHas W JorapupmMuyeckas
GbyHKIMM, WX CBOWCTBAa W rpadHKH, HMCIOIL30BaTh UX TpadUKH IS pEHIeHUS
YpPaBHEHHM;

CBOOO/IHO OMNEpUPOBATh TOHATUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
oIpeieJIeHe TPUTOHOMETPUUYECKUX (PYHKIIMHM YUCIIOBOTO apryMEHTa;

UCMOJb30BaTh Tpadukd (QYHKIMA [ HCCIENOBaHUS MPOLECCOB U
3aBHCHMOCTEW MpHU pEeHIeHUH 3aJay U3 JAPYTUX y4eOHBIX MPEIMETOB U peaslbHOM
’KU3HU, BBIpAKaTh (OPMYyJIaMU 3aBUCUMOCTH MEX/y BEJIMUUHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CBOOOIHO OMEpUPOBATh TOHATUSAMHU: apudmeTnyeckas U TeoMeTpudecKas
nporpeccusi, 0eCKOHEUHO yObIBaIOIIasi FT€OMETpHUUECcKas MPOrpeccusi, TUHEHHBIN U
HKCMOHEHLIUAIBHBIA POCT, (OpMyJia CIOXKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

MCIIONIb30BaTh MNPOTPECCHH ISl PELICHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: TIOCIEI0OBATENBHOCTb, CIIOCOOBI 3a1aHUS
IIOCJIE0BATENIBHOCTEM, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEAOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXIECHUA MATEMATHYECKOTO aHalu3a KakKk aHaJlInsa
OECKOHEUYHO MaJbIX;

CBOOOJHO ~OINEpPUPOBATh TMOHATUAMM: HENPEpPbIBHbIE (QPYHKUUHU, TOUYKH
pa3psiBa rpaduka GyHKIUU, aCUMOTOTHI Tpaduka GyHKINU;

CBOOOJTHO ONEPUPOBATH TOHATHEM: (PYHKIUS, HEMpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSATH CBOMCTBA HEMPEPHIBHBIX (PYHKIMH AJi pelIeHuUs 3a/1ay;

CBOOOJTHO OIEpUPOBATh TMOHATUSMU: TepBasi W BTOpas MPOU3BOIHBIE
(GyHKIMH, KacaTeabHas K rpaduky ¢ yHKINH;

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

UCIIOJIb30BaTh T€OMETPUUYECKUA U (PU3NYECKHM CMBICH MPOU3BOAHON s
peuieHus 3aaad.

MHoxecTBA U JIOTMKA:

CBOOOJHO  OMNEpUPOBATh  IMOHATUAMH: MHOXECTBO, ONEpalMK  Haj
MHOKECTBAMU;

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

CBOOOJTHO OINEPUPOBATH MOHSTUSMHU: OIpEICICHUE, TeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTHYECKOTO 00BEKTA, I0KAa3aTeIbCTBO, PABHOCUIIbHBIC
YpaBHEHUS 1 HEPABEHCTBA.

K konmy oOywyenuss B 11 kiacce oOy4arouiuiicss MOJYYUT CIIEIYIOIIHE
NPEeIMETHBIE Pe3yJbTaThl MO OTIEIHHBIM TeMaM palouell MporpamMMbl y4eOHOTO
Kypca «Airedpa u Hayaia MaTEMaTUYECKOTO aHaJIU3a:

Yucia 1 BBIYUCJICHUSA:

CBOOOJHO OMEpUpPOBATH TMOHATHUAMH: HATypaJlbHOE H 1EJ0€ YHCIIO,
MHO>XECTBA HATypPaJbHBIX M LEJIBIX YHCEN, UCIOJIb30BaTh MPU3HAKU JEIMMOCTU
uensix yucen, HOJl 1 HOK HaTypanbHbBIX 4Mcen sl PelIeHUs 3a/1ay, IPUMEHSTh
anroput™m EBkinna;

CBOOOJIHO ONEpUpOBaTh MOHIATHEM OCTAaTKa IO MOJYJIO, 3alUCHIBATh
HaTypaJIbHbIE YKCIIA B PA3JIMYHBIX TO3ULIMOHHBIX CUCTEMAX CUUCIICHUS,

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

YpaBHeHUS] U HEPABEHCTBA:



CBOOOJIHO OMNEPUPOBATH MOHSITUSIMU: HUpPpaALlMOHATBHBIC, TOKa3aTeJbHbIC U
norapu@MuUUYecKre HEPaBEHCTBA, HAXOJIUTh HUX PEIICHUS C  OMOIIbIO
PaBHOCUJIBHBIX MIEPEXOJIOB;

OCYHIECTBJISITh OTOOp KOpPHEH TMpU PEIIEHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

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

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMa U COBOKYITHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOIUTh PEIICHUS
CHUCTEMBI U COBOKYNMHOCTEW PallMOHAJIbHBIX, UPPALMOHAIIBHBIX, TTOKA3aTEIbHBIX U
norapuMUYECKUX YpaBHEHUI U HEPABEHCTB,;

pelarthb palMOHABHEIE, MppallOHAIbHEIE, MoKasaTeJbHEIE,
gorapumMuyeckrue W TPUTOHOMETPUYECKHE ypaBHEHHUs] U  HEPaBEHCTBA,
cojepKalMe MOIYJIu U MapameTphl;

MPUMEHATH rpaduuecKrue METObI JIJIsl PEIICHUS YPAaBHCHUN M HEPABEHCTB, a
TaKke 3a7a4 C apaMeTpamu;

MOJCIMPOBATh peaJibHbIe CHUTyalldd Ha S3bIKE alnreOpbl, COCTABIATH
BBIPAXXCHMS, YpPaBHEHHUs, HEPABEHCTBA W MX CHUCTEMbl IO YCJIOBUIO 3aJayH,
UCCJIEJIOBaTh IIOCTPOCHHBIE MOJICIM C KCIOJIb30BAHUEM armapara aireOpsl,
WHTEPIPETUPOBATH MOJYUYCHHBIN PE3ybTaT.

DOyHKUNM U TPAPUKH:

CTPOUTHh TpadUKd KOMIO3UIMK (YHKIUNA C TIOMOIIBIO 3JIEMEHTApHOTO
UCCJICIOBAHUS U CBOMCTB KOMITO3UIIUU JIBYX ()YHKITUI;

CTPOUTH TEOMETpHYECKHEe oO0pa3bl YpaBHCHHMH W  HEPABEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJIHO  OINEPUPOBATH TOHATUAMHU: TpadUKA TPUTOHOMETPUUIECKUX
dynKImi;

NPUMEHATh (PYHKIIMU [ MOJICIMPOBAHUS M MCCJICIOBAHUS peabHBIX
MPOLIECCOB.

Hauaja MmaTeMaTH4eCKOIro aHaJIu3a:

WCITOJIH30BaTh MPOU3BOIHYIO JIJII UCCIEO0BaHUS (DYHKIIMH HA MOHOTOHHOCTD
U SKCTPEMYMBI;

HaxO0JINTh HAMOOJIbIIIee 1 HAMMEHBIIIee 3HAUCHUS (DYHKIIMH HEIPEPHIBHOW Ha
OTPE3KE;

HCTOJIb30BAaTh MPOU3BOAHYIO JJISI HAXOXKJACHHUS HAWIYYIIETO PEIICHHUS B
NPUKJIAIHBIX, B TOM YHCJIE€ COLUHAIBHO-2KOHOMHUYECKUX, 3ajayax, s
OmNpeAeICHUs] CKOPOCTH W YCKOPEHHs TMpoliecca, 3aJaHHOrO (OopMyJIon WU
rpauKoMm;



CBOOOJHO ONEpUpPOBaTh MOHATUAMH: MEpBOOOpa3Has, ONpPENEIEHHBIM
UHTErpaj, HAaXOAWUTh IEpPBOOOPA3HbIE JIIEMEHTAPHBIX (YHKUHMA M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitonuna;

HaXOJUTh IUIOLIAJN IIOCKUX QUTYP U OOBEMBI TEJ C TOMOLIBIO MHTErpaa;

UMETh TMPEICTABICHUE O MATEMAaTHYECKOM MOJEIMPOBAHUNA Ha IPUMEpE
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

pemaTe NpUKIaJAHBbIE 3a1a4d, B TOM YHUCJIE COLHUAIBHO-IKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBAMU MaTEMaTHUECKOT0 aHAIN3A.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHO3K€ECTBO AENCTBUTEIBHBIX YHACEIL.
| MHorounensl. PanmoHanbHble YpaBHEHHS U 24 |
HepaBeHCTBa. CHCTEMBI IMHEWHBIX
ypaBHEHUU
) Oynkuuu u rpadpuku. CreneHHas GyHKIUS C 12 1
L[eIbIM TTOKa3aTesIeM
3 ApubMeTnuecKnii KOpeHb N-0i CTETICHHU. 15 |
HppanunonanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 |
YpaBHEHUS
5 Jlorapudmudeckas GyHKITUSA. 18 |
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpuuecKre BbIpaXKEHUS U 2 |
ypaBHEHUS
7 [TocnenoBarenbHOCTH U IPOTPECCUH 10 1
8 HenpepriBubie ¢pyukiuu. [IpousBoanas 20 1
9 [ToBTOpenue, 06061IeHNE, CCTEMaTH3aUs 5 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
n/n NMPOrpaMmblI Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
| UccnenoBanue GyHKIUN ¢ TOMOTIBIO ” |
TIPOU3BOTHOM
2 [TepBooOpa3zHas u UHTETpaT 12 1
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIMA. 14 1
Tpuronomerpuyueckre HepaBEeHCTBA
4 HppanmonanbHbpie, TOKa3aTeIbHBIE U 24 1
norapuMudecKkue HepaBeHCTBA
5 KommnekcHsie yncna 10 1
6 HarypanbHble U 1ienbie yncina 10 1
CucreMbl paliOHaIbHBIX, UPPALUOHAIBHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUUECKUX 12 1
YpaBHEHU I
8 3agauu ¢ mapaMeTpamu 16 1
9 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 16 )
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTuuyeckue op
n/n Bcero HU3yUyeHus o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
| MHoxecTBO, orepauu HajJ MHOKEeCTBaMHU |
1 UX CBOKMCTBA 04.09.2023
2 uarpaMMmel Oiitepa-Benna 1
Jluarp P 05.09.2023
[IpuMeHeHne TeopEeTUKO-MHOKECTBEHHOTO
3 1
anmapara JJsl peleHus 3a1a4 06.09.2023
Panmonansueie yncina. OOBIKHOBEHHBIE U
4 €CITUYHbIE OPOOH, IIPOIIECHTHI, 1
A ApODH, TIp 07.09.2023
OCCKOHEYHBIC MTEPHUONUECKHE TPOOH
Pammmonansubie ynciaa. OOBIKHOBEHHBIE U
5 eCITUYHbIE OPOOH, IPOIIEHTHI, 1
A ad pot 11.09.2023
OCCKOHEYHBIC MTEPHUONIECKHIE IPOOH
[Ipumenenue npoOeii ¥ MPOLIEHTOB IS
6 1
pElIEHUs TTPUKIATHBIX 3a1a4 12.09.2023
[Ipumenenue npoOeii ¥ MPOLIEHTOB IS
7 1
pElIEHUs TTPUKIATHBIX 3a1a4 13.09.2023
JlelicTBuTenbHBIC Yncia. PanimoHanbHbIC 1
8 1
HUpPPALMOHAIIBHBIE YHCIIA 14.09.2023
9 Apudmernueckue omneparuu ¢ |
JIEUCTBUTEIbHBIMHU YU CIIAMU 18.09.2023
10 Monynbe AEUCTBUTEIBHOTO YHUCIIA U €r0 1




CBOICTBA

19.09.2023

11

[TpuGnmxEHHbIC BEIYMCIICHUS, TPaBHIIa
OKpPYIVICHMS], IPUKUJKA U OLICHKA
pe3yJbTaTa BEIYMCIICHUM

20.09.2023

12

OCHOBHBIE MCTOABI PCHICHUSA LCJIbIX U
JPOOHO-PANMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB

21.09.2023

13

OCHOBHEBIE MCTOABI PCIICHUSA TCJIbIX U
JTpOOHO-pallMOHATFHBIX YPABHEHUH U
HEPABEHCTB

25.09.2023

14

OcCHOBHEBIE MCTOABI PECIICHUSA TCIIbIX U
TpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPABEHCTB

26.09.2023

15

MHOrousieHsl OT OJHON MEPEMEHHOM.
JleneHne MHOTOYJIEHA HA MHOTOYJICH C
octatkom. Teopema bezy

27.09.2023

16

MHoTro4JIeHBI ¢ IETBIMA K0P PUITISHTAMH.

Teopema Buera

28.09.2023

17

Pemenue cucteM JTMHEHHBIX YpaBHEHUI

02.10.2023

18

Pemenne cucreM JIMHEHMHBIX ypaBHeHI/Iﬁ

03.10.2023

19

Martpuiia CUCTeMbI TUHEHHBIX YPaBHEHHI.
Onpenenurens MaTpuLbl 2X2, €ro
F€OMETPHUUECKHI CMBICI U CBOMCTBA;
BBIYMCIIEHUE €r0 3HAYEHUs

04.10.2023

20

Onpenenurens MaTpuLpl 2X2, ero
TE€OMETPUYECKUN CMBICIT U CBOMCTBA;

05.10.2023




BBIYHCIICHHUEC €I'0 3HAYCHUA

21

[IpuMeHeHue onpenenuTens Uil peeHus
CUCTEMBI JINHEWHBIX YPABHEHUI

09.10.2023

22

Pemrenne npukiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUN

10.10.2023

23

Pemrenne npukiiagHeIX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

11.10.2023

24

KonTponsHas pabora: "PannonanbHele
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JIMHEWHBIX ypaBHEHUN"

12.10.2023

25

OyHKIUA, CTTOCOOBI 3aaHusT (DYHKIIUH.
B3aumHo o6paTHbIe QYHKIHH.
Komno3unus ¢yHkumii

16.10.2023

26

I'paduk dyakumun. DnemeHTapHbBIC
npeoOpazoBaHus rpaduKoB GyHKITUN

17.10.2023

27

OO0nacTh onpeneneHus © MHOYKECTBO
3HaueHni ¢pyHkuu. Hymu dyHkimm.
[TpoMexxyTKH 3HAK MOCTOSTHCTBA

18.10.2023

28

UETHbie 1 HEUETHBIC (PYHKITHH.
[Tepuoanueckue dpynkiuu. [IpomexyTku
MOHOTOHHOCTH (PYHKIIUU

19.10.2023

29

MaxkcuMyMbl 1 MUHUMYMBI (DYHKLIHH.
HauOoubliee u HauMeHblIee 3HAYCHHUE
(GYHKLIMU HAa IPOMEXYTKE

23.10.2023

30

JIuHeitHas1, KBapaTHUHas U JPOOHO-
JTUHeWHas QYHKIUH

24.10.2023

31

DreMeHTapHOe UCCIeIOBaHuE U
MOCTpOEHHE I'PaUKOB ITHX PYHKIIHHA

25.10.2023




DeMeHTapHOE UCCIIeIOBAaHUE U

32 MOCTPOEHHE TPAPUKOB ITHX PYHKIHHA 26.10.2023
13 Crenens ¢ 1enbpIM MokasareneMm. bunom
HproTona 06.11.2023
34 Crenens ¢ 1enbIM MokasareneMm. bunom
HeroTona 07.11.2023
Crenennast GyHKIUS ¢ HATYPaTbHBIM U
35 1enbiM nokazateneM. E€ colicTBa u 08.11.2023
rpaduk
36 Kountponsnas pabora: "Crenennas
¢byukuus. E€ cBoiictBa u rpaduk" 09.11.2023
37 Apudmernueckuil KOpeHb HaTypaJIbHOU
CTEIIEHU U €ro CBOMCTBA 13.11.2023
18 ApubMeTnuecknii KOpeHb HATYPATbHOU
CTEIIEHU U €r0 CBOMCTBA 14.11.2023
39 [IpeoOpazoBaHus YHCIOBBIX BBIPAKEHUH,
COoZEpKaIIUX CTENIEHU U KOPHU 15.11.2023
40 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKECHHIH,
coZepKaIIuX CTEIICHU U KOPHHU 16.11.2023
A1 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKECHHIH,
coZepKaIuX CTEIIEHU U KOPHHU 20.11.2023
Uppanmonansueie ypaBHeHus. OCHOBHbBIE
42 METO/IbI p&imeHI/m UppalMOHATIBHBIX 21.11.2023
ypaBHEHUH
Uppaumnonansusie ypaBHeHHs. OCHOBHBIE
43 METO/IbI p?I_HCHI/I}I UppalMOHATBHBIX 9 11.2023
ypaBHEHUH
44 Wppannonanssbie ypaBHeHH. OCHOBHBIE




MCTOJbI PCIICHUA UPPALMOHATIBHBIX
YpaBHEHUI

23.11.2023

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUN

45
HAPPALMOHAIIBHBIX YPABHEHUN 27.11.2023
PaBHOCUIIbHBIE TIEPEXO/IBbI B PELLICHUU
46 .
HAPPALMOHAIIBHBIX YPABHEHUN 28.11.2023
PaBHOCHIIBHBIE TIEPEXO/IbI B PELLICHUU
47 .
APPALMOHAIIBHBIX YPABHEHUN 29.11.2023
PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
48 .
APPALMOHAIBHBIX YPABHEHUI 30.11.2023
CpoiicTBa u rpaduK KOpHS N-Oi CTENEeHU
49 KaK KIIMA 0OpaTHOU CTENEHH C
(ymratit 0Gp 04.12.2023
HaTypaJIbHbIM TOKa3aTesieM
CaoiicTBa u rpaduK KOPHS N-0i CTETICHU
50 Kak KLIUU OOpaTHOM CTENEHH C
(ymrctit 0Gp 05.12.2023
HaTypalbHbBIM I0Ka3aTelleM
Kontponbras padota: "CsoiicTBa u rpadux
51 KOpH# n-o# crenenu. MppanuoHaibHbie
P ) ppatt 06.12.2023
ypaBHEHHUS
5 CreneHb ¢ pallMOHAJIbHBIM IIOKA3aTeIeM U
e€ CBOICTBa 07.12.2023
53 CreneHb ¢ palMOHAIBHBIM MIOKa3aTeIeM U
e€ CBOICTBa 11.12.2023
54 CreneHp ¢ palMOHAIBHBIM MOKA3aTeIeM U
e€ CBOMCTBA 12.12.2023
55 IToka3zaTtenbHast GpyHK1MA, €€ cBOICTBA U
rpaduk 13.12.2023
56 Hcnonb3oBanue rpaduka GyHKIUN A5




peuieHus ypaBHEHUI

14.12.2023

Hcnons3oBanue rpaduka GyHKIUN A5

57
pelIeHNs ypaBHEHUI 18.12.2023
[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE
58 METOIBI prIeHI/Iﬂ [M0Ka3aTeIbHBIX 19.12.2003
ypaBHEHUH
[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE
59 METOIBI p?meHHs{ II0Ka3aTeIbHBIX 20.12.2023
ypaBHEHUM
[Tokazarensubie ypaBHeHUs. OCHOBHBIC
60
METO/IBI p?HIeHI/Iﬂ MOKa3aTeIIbHBIX 21.12.2023
ypaBHEHUM
61 KonTtponbnas pabora: "[lokazarenpHas
¢dbynaknus. [TokazarensHbie ypaBHEHHS" 25.12.2023
62 J . CBoif
orapudm uncna. CBoiicTBa Jorapupma 26.12.2023
63 J . CBoif
orapudm uucna. CoiicTBa jorapupma 27.12.2023
64 J . CBoif
orapudm uucna. CoiicTBa jorapupma 78.12.2023
65
JlecsiTuuHbIe U HATYpaIbHBIE JTOTAPU(PMBI 09.01.2024
66
JlecsiTuuHbIe U HATYpaIbHBIE JTOTAPU(PMBI 10.01.2004
67 [IpeoOpa3oBanme BhIpa)KEHUH,
coJieprKaiux Jorapudmel 11.01.2024
68 [IpeoOpa3oBanue BEIpa)KEHUH,
coJieprKalux Jorapudmel 15.01.2024




[IpeoOpa3oBanme BEIpa)KEHUH,

69 coJiepKanux jgorapudmet 16.01.2024
70 Jlorapudmuueckas QyHKIH, €€ CBOWCTBA

U Tpadux 17.01.2024
71 Jlorapudmuueckas QyHKIH, €€ CBOWCTBA

U Tpadux 18.01.2024
7 Hcnonb3zoBanue rpajl)HKa byHKIUAA IS

pEILIECHNS] ypaBHEHUI 22.01.2024
73 Hcnonb3zoBanue rpajl)HKa byHKIUAA IS

pelIeHNs] YpaBHEHUN 23.01.2024

Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE
74 METO/BI p?HIeHI/ISI JorapupMuuecKux 24.01.2024

ypaBHEHUI

Jlorapudmuueckue ypaBHeHus. OCHOBHBIC
75 1;/1;;:1?:11{ E;HIGHM JoTapu(PMHUIECKHIX 75.01.2024

Jlorapudmuuaeckue ypaBHeHus. OCHOBHBIC
76 METO/IbI p?I_HGHI/I}I JoTapu(PMHUIECKHIX 20.01.2024

ypaBHEHUM
77 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELICHUU

Jorapu(pMUYECKUX ypaBHEHHIA 30.01.2024
73 PaBHOCHIIBHBIE TIEPEXO/Ibl B PELICHUU

Jnorapu(pMUIECKUX ypaBHEHUI 31.01.2024
79 KontponbHas padota: "Jlorapudmudeckas

¢ynkuus. Jlorapudpmuueckne ypaBHeHUs" 01.02.2024
20 CuHyc, KOCHHYC, TAHT€HC U KOTAaHT€HC

YUCIIOBOI'O apryMeHTa 05.02.2024
81 CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC




YUCJIOBOT'O apryMeHTa

06.02.2024

ApKCUHYC, apKKOCUHYC U apKTaHI'€HC

82

YHCIIOBOTO apryMeHTa 07.02.2024
23 ApKCHUHYC, apKKOCUHYC U apKTaHTEHC

YHCIIOBOTO apryMeHTa 08.02.2024

Tpuronomerpudeckasi OKpy HOCTb,
84 onpeﬂeJIf:HHe TPUTOHOMETPUUECKUX 12.00.2004

(YHKIHMI YMCI0BOrO apryMeHTa

Tpuronomerpudeckasi OKpy HOCTb,
85 onpeﬂenveHHe TPUTOHOMETPHUIECKUX 13.02.2004

(yHKIIMIA YUCTIOBOTO apryMeHTa
86 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI 14.02.2024
87 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYIIBI 15.02.2024
88 O

CHOBHBIE TPUTOHOMETPUUYECKUE (POPMYJIBI 19.02.2024

89 OCHOBHBIE TPUTOHOMETPUUYECKHIE (POPMYJIIBI 20.02.2004
90 [IpeobpazoBaHue TPUTOHOMETPHUUECKUX

BBIPOKCHUHN 21.02.2024
91 [IpeoOpazoBaHue TPUTOHOMETPUUYECKHUX

BBIPAKCHUHN 22.02.2024
9 [IpeobpazoBaHue TPUTOHOMETPHUUECKUX

BBIPAKECHUIN 26.02.2024
03 [IpeoOpazoBaHKe TPUTOHOMETPUUECKUX

BBIpAXKCHUI 27.02.2024
94 Perienne TpUroHOMETpUYECKUX YpaBHEHUN




28.02.2024

95 Pemenue TpuroHoMeTpuueCcKUX ypaBHEHUM 29.02.2024
96 Pemenune TpuroHoMeTpuueCcKUX ypaBHEHUM 04.03.2024
P .
97 eIIeHNe TPUTOHOMETPUYECKUX YpaBHEHHH 05.03.2024
P .
98 eIIeHNE TPUTOHOMETPUUYECKUX YPaBHEHUN 06.03.2024
P .
99 elIeHHE TPUTOHOMETPUUYECKUX YpaBHEHUN 07.03.2024
100 Pemrenne TpuroHOMeTpUYECKUX YpAaBHEHUI
11.03.2024
KonTtponbHas padoTa:
101 TpuroHomerpuyeckue BblpameHI'/'m u 12.03.2024
TPUTOHOMETPUUYECKHE YPaBHEHUS
ITocnenoBaTrenbHOCTH, CLIOCOOBI 3aaHUs
102 HOCJ‘IGL[OBaTCJ'ILIiOCTCI/I. MeTton 13.03.2024
MaTeMaTU4eCKON MHIYKIUH
MOHOTOHHBIE Y OTPAHUYEHHBIE
103 rnociieoBaresibHOCTH. Mictopust aHanusa 14.03.2024
0ECKOHEYHO MaJIbIX
104 ApudmMernueckast Iporpeccus 13.03.2024
105 I'eomeTrpuueckas nporpeccus 19.03.2004
106 beckoHeuHO yObIBarolIasi reoMeTpudecKas
porpeccus 20.03.2024




CymMa 6eckOHEeuHO yOBIBAIOIICH

107 F€OMETPUYECKOU MTPOrpeECCUN 21.03.2024
108 JIMHENHBIN U SKCIIOHEHIMATIBHBIA POCT.

Hucno e. @opmyna CI0KHBIX POLIEHTOB 01.04.2024
109 JIMHENHBIN U SKCIIOHEHMATIbHBIA POCT.

Hucno e. @opmyna CIOKHBIX POLIEHTOB 02.04.2024
110 Hcnonb3oBanue nporpeccuu s peeHus

peanbHBIX 3a/1a4 MPUKIAJTHOTO XapaKTepa 03.04.2024
11 KonTtponbHas padoTa:

"ITocnenoBaTenbHOCTH U porpeccuun’ 04.04.2024
112 HenpepriBHbIE (DYHKIINHN 1 UX CBOMCTBA 08.04.2024
113 Touka pa3pbiBa. ACUMIITOTHI I'paKOB

byHKIMI 09.04.2024
114 CaoiicTBa (h)yHKITUH HETIPEPHIBHBIX Ha

OTpE3Ke 10.04.2024
115 CBoiicTBa (hyHKITMI HETIPEPHIBHBIX Ha

OTpE3Ke 11.04.2024
116 Meroa MHTEPBAJIOB JUIsl pELICHUS

HEpPABEHCTB 15.04.2024
17 Meroa MHTEpBAJIOB ISl pELICHUS

HEPaBCHCTB 16.04.2024
118 Meroa UHTEpBAJIOB ISl pELICHUS

HEpPABEHCTB 17.04.2024
119 [IpuMeHeHne CBOMCTB HEMPEPHIBHBIX

GbyHKIMH 1715 pereHus 3a1a4 18.04.2024
120 [IpuMeHeHne CBOWCTB HENPEPHIBHBIX

GyHKIM 1715 pereHus 3a1a4 22.04.2024




121 [TepBast u BTOpasi mpou3BOAHBIE PYHKIINN 23.04.2004
122 Ornpenenenue, reOMETPUUECKUN CMBICTT

MPOU3BOJHOM 24.04.2024
123 Onpenenenne, GU3MYECKUN CMBICIT

MPOU3BOJHOM 25.04.2024
124 VYpaBHeHHE KacaTelbHON K rpaduKy

byHKIIIN 29.04.2024
125 VYpaBHeHUE KacaTeNbHOM K rpaduKy

GbyHKIIII 30.04.2024
126 [IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIMI 02.05.2004
127 [Tpou3BoIHBIE 2JTIEMEHTAPHBIX (DYHKIIHMA 06.05.2004
128 [IpousBoiHASE CyMMBI, IPOU3BEICHHUSI,

YaCTHOTO U KOMMO3UINH DYHKIUI 10.05.2024
129 [IpousBoiHASE CyMMBI, IPOU3BEICHHUSI,

YaCTHOTO ¥ KOMITO3HUIIMK (PYHKITHI 13.05.2024
130 [IpousBoiHAS] CyMMBI, IPOU3BEICHHUSI,

YaCTHOTO ¥ KOMITO3HUIIMK (PYHKITHI 14.05.2024
131 Kontponbras padota: "[IponsBoanas” 15.05.2024
132 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS

3HaHuil: "YpaBHeHus" 16.05.2024
133 [ToBTOpEeHue, 060061IeHNE, CCTeMaTH3aIUs

3HaHui: "OyHkunn" 20.05.2024
134 HToroas koHTpoJbHAs paboTa

21.05.2024




135

Htorosas koHTpoJbHAs padoTa

22.05.2024

136

[ToBTOpenue, 06001IeHNE, CHCTEMAaTH3aIUS
3HAHUM

23.05.2024

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

136

10




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

KonTtpoJbHbie

Bcero
padoTsI

IIpakTH4eckue
padoThbI

Jara
HU3yUyeHus

DJIEeKTPOHHbIE
uupposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[IpuMeHeHne npon3BOIHOM K
HCCIe0BaHUIO (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

04.09.2023

[IpuMeHeHne nmpon3BOIHOMN K
HCCIeA0BaHUIO (PYHKIIMH Ha
MOHOTOHHOCTB U DKCTPEM MBI

05.09.2023

[IpuMeHeHne nmpon3BOIHOMN K
Hccaea0BaHUI0 (PYHKIMHN Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

06.09.2023

[IpumeneHre mpou3BOIHOM K
HcCIeA0BaHUIO0 (PYHKIMHN Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

07.09.2023

[Ipumenenre mpou3BOIHOM K
UCCle0BaHUI0 (QYHKININ Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

11.09.2023

[IpumeHeHne Mpou3BOIHOM K
WCCIe0BaHUIO (YHKIIMI Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

12.09.2023

HaxoxnaeHue HaKOOJIBIIET0 U

HaAMMCHBIICTO 3HAYCHU HerepBIBHOP'I

(GyHKIMU Ha OTpe3Ke

13.09.2023

HaxoxaeHue HanOOJIBIIET0 U




HaVMEHBIIIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKIMU HAa OTpE3Ke

14.09.2023

Haxoxnenne HauOOJIBIIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(GyHKIMHU Ha OTpEe3Ke

18.09.2023

10

Haxoxnenne HauOOJIBIIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(yHKIIMM Ha OTpe3Ke

19.09.2023

11

Haxoxnenne HanOOJIBIIIETO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(GYHKIIMH Ha OTpe3Ke

20.09.2023

12

Haxoxnenne HanOOJIBIIErO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(hyHKIIMM Ha OTpe3Ke

21.09.2023

13

[IpumeneHnne mpou3BOIHOM JIst
HaxO0JXKJICHUS HAMITYUIIIETO PEIICHUs B
MPUKIIATHBIX 3a/1a9ax

25.09.2023

14

[Ipumenenure Tpou3BOIHOM JIst
HaxO0JKJICHUS HAMITYYIIIErO PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

26.09.2023

15

[TpumMeHeHue MPOU3BOTHOM st
OTIPEJICIICHUs] CKOPOCTH U YCKOPEHUS
nporiecca, 3aJaHHOro (OpMYIIOHN HITH
rpagukoM

27.09.2023

16

[Ipumenenre npou3BOIHOM JUIs
OIIPENENIEHUS CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOTO (GOopMYIIOH UITH
rpadpuKom

28.09.2023




17 Kowmmosutus ¢yHKImiz 02.10.2023
18 Kommosutus ¢yHKImiz 03.10.2023
19 Kommosutus ¢yHKImiz 04.10.2023
20 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha

KOOPJIMHATHON TJIOCKOCTH 05.10.2023
o1 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha

KOOPAMHATHOMU IIJIOCKOCTH 09.10.2023
2 Kontponsnas padota: "MccnenoBanue

(GyYHKIHH ¢ TOMOIIBIO TPOU3BOTHOM" 10.10.2023
” [lepBooGpa3Hasi, OCHOBHOE CBOWMCTBO

MepBOOOPA3HBIX 11.10.2023
24 [TepBooOpa3zHbIC FIeMEHTAPHBIX (YHKITUH.

[IpaBusia Haxo0XIEHUS TEPBOOOPAZHBIX 12.10.2023
)5 [TepBooOpa3HbIe FIeMEHTAPHBIX (YHKITUH.

[IpaBuia Haxo0XIEHUS TEPBOOOPA3HBIX 16.10.2023
26 Hurerpan. ['eomerpuyeckuii CMbICT

HMHTErpaja 17.10.2023
7 Brruncnenue onpenenéHHOro HHTerpaa

o ¢popmyne Herotona-JleitOnuna 18.10.2023
)3 Brruncnenue onpenenéHHOro HHTerpasa

o ¢opmyne Herotona-JleitOnuna 19.10.2023
29 [IpumeHeHne uHTerpana st HaX0XKACHUS

TIoaAed IOCKUX QPUryp 23.10.2023
30 [IpumeHeHre uHTerpana st HAXOXKACHUS

00BEMOB reOMETPUIECKHX Tell 24.10.2023




[Tpumeps! pemenuii qudQepeHInaIbHBIX

31 ypaBHEHUI 25.10.2023
1 [Tpumeps! pemenuii mudpepeHIraTbLHBIX
ypaBHEHUM 26.10.2023
MaremaTuyeckoe MOAEIMPOBAHUE
33 peanbHBIX MPOIIECCOB C MOMOIIIBIO 06.11.2023
T depeHInanbHbIX YpaBHEHHUH
34 Kontponbnas padota: "[lepsoobpasznas u
uHTerpan” 07.11.2023
35 Tpuronomerpudeckue GyHKIIUNA, UX
CBOMCTBa U rpapuxu 08.11.2023
36 Tpuronomerpudeckue GyHKIIUU, UX
CBOMCTBa U rpapuku 09.11.2023
17 Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U rpaduKu 13.11.2023
18 Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U rpaduKu 14.11.2023
39 Tpuronomerpuyeckue GyHKIUU, UX
CBOMCTBA U rpauKu 15.11.2023
OT60p KOpHEH TPUTOHOMETPUUECKHUX
40 YpaBHEHUH C IOMOLIbIO
TPUTOHOMETPHUUECKON OKPYKHOCTH 16.11.2023
OT60p KOpHEH TPUTOHOMETPUIECKHUX
41 YpaBHEHUH C IOMOLIbIO
TPUTOHOMETPUUECKON OKPYKHOCTH 20.11.2023
OT100p KOpHEH TPUTOHOMETPUUYECKHX
42 YPaBHEHUH C IIOMOIIBIO 21.11.2023

TpHrOHOMeTqueCKOﬁ OKPYKHOCTU




OT60p KOpHEH TPUTOHOMETPUIECCKHIX

43 YPaBHEHHH C HOMOH_UjIO 22.11.2023

TPUTOHOMETPUUECKON OKPYKHOCTH
44 Pemenune TpuroHoMeTpruuecKux

HEPABEHCTB 23.11.2023
45 Pemenune TpuroHoMeTpuuecKux

HEPABEHCTB 27.11.2023
46 Pemenune TpuroHoMeTpruuecKux

HEPAaBEHCTB 28.11.2023
47 Pemenune TpuroHoMeTpruuecKuX

HEPABEHCTB 29.11.2023

Kontponsnas pabora: "I['paduxu
48 TPUTOHOMETPUYECKUX KIUH.

TI;)I/IPOHOMGTI;)I/I‘IGCKI/IC TIZ;&EGHCTB&" 30.11.2023
49 OCHOBHBIE METO/IbI PEILICHUS

MOKa3aTeIbHbIX HEPABEHCTB 04.12.2023
50 OCHOBHBIE METO/IbI PEILICHUS

MOKa3aTeIbHbIX HEPABEHCTB 05.12.2023
51 OcHOBHBIE METO/IbI PEILICHUS

MOKa3aTeIbHbIX HEPABEHCTB 06.12.2023
57 OcHOBHBIE METO/IbI PEILICHUS

MOKa3aTeIbHbIX HEPABEHCTB 07.12.2023
53 OcHOBHBIE METO/IbI PEILICHUS

Jorapu(PMUIECKUX HEPABEHCTB 11.12.2023
54 OcHOBHBIE METOBI PEILIEHUS

norapu(pMUUECKUX HEPABEHCTB 12.12.2023
55 OcCHOBHBIE METO/IBI PEILIEHUS

norapu(pMUUECKUX HEPAaBEHCTB 13.12.2023




OcHoBHEIC MCTOAbI PCIICHUS

36 norapu()MUIECKUX HEPABEHCTB 14.12.2023
57 OCHOBHBIE METO/IbI PEIICHUS
HMppaIMOHAJILHBIX HEPABEHCTB 18.12.2023
53 OCHOBHBIE METO/IbI PEIICHUS
HppAIMOHAJIEHBIX HEPABEHCTB 19.12.2023
59 OCHOBHBIE METO/IbI PEIICHUS
HppalMOHAIbHBIX HEPABEHCTB 20.12.2023
60 OCHOBHBIE METO/IbI PEIICHUS
HAPPAMOHAIBHBIX HEPABEHCTB 21.12.2023
I'paduaeckue MeToabl pemeHust
61 .
HPppaLMOHAIBHBIX YPAaBHEHUIN 25.12.2023
I'paduaeckue MeToabl pemeHust
62 .
HppallMOHAIBHBIX YPABHEHHI 26.12.2023
I'padmyeckue MeToabl pereHus
63 .
MOKa3aTeIbHbBIX YPaBHCHUN 27.12.2023
64 I'padmyeckue MeTo bl pereHus
MOKa3aTeIbHbIX HEPABEHCTB 28.12.2023
65 I'pacdmyeckue MeTo bl pereHus
Jorapu(pMUUECKUX ypaBHEHHI 09.01.2024
66 I'padmyeckue MeTobl peneHus
Jorapu(PMUIECKUX HEPABEHCTB 10.01.2024
67 I'padmyeckue MeTobl peneHus
Jorapu(PMUIECKUX HEPABCHCTB 11.01.2024
I'padmyeckue MeToapl penieHus
68 HOKa3aTeJ'IVLHLIX 1 JIorapu(PMUIECKUX 15.01.2004
ypaBHEHUH
69 I'padmyeckue MeTobI peneHus




MOKa3aTeNbHBIX U JIOTapU(YMUIECKUX
YpaBHEHUI

16.01.2024

70

I'padrueckre METOIBI pelIeHHS
[I0KAa3aTeIbHbIX U JIOrapu(pMUUECKUuX
HEPABEHCTB

17.01.2024

71

I'padrueckre METOIBI pelIeHHUS
MOKa3aTeIbHbIX U JOrapu(pMUUECcKux
HEPaBEHCTB

18.01.2024

72

KonTponsnas pabora: "UppannoHnaibHele,
MoKa3aTesabHbIE U JIoTapupMUUecKue
HEpaBeHCTBA"

22.01.2024

73

KowmmnnekcHeie yncna. Anrebpandeckas u
TpUTroOHOMETpHUecKas (HOpPMBI 3aIUCU
KOMIIJIEKCHOTO YHCIIa

23.01.2024

74

KommiekcHbie uncia. Anredpanyeckas u
TpUroHOMeTpHUecKas (HOpMbI 3aIuCu
KOMIIJIEKCHOTO YHCIIa

24.01.2024

75

Apudmernueckue onepanuu ¢
KOMILJIEKCHBIMU YHCIIAaMU

25.01.2024

76

Apudmernyeckue onepauu ¢
KOMILJIEKCHBIMU YHCIIAaMU

29.01.2024

77

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

30.01.2024

78

I/I306pa)KeHI/IC KOMIIJICKCHBIX YHMCCJI Ha
KOOp,HHHaTHOﬁ IIJIOCKOCTH

31.01.2024

79

®opmyna Myaspa. KopHu n-oii crenenu
13 KOMIIJIEKCHOTO YUCJIa

01.02.2024

80

®opmyna Myaspa. Kopau n-oii crenenu




13 KOMIIJICKCHOI'O 4HCJia

05.02.2024

HpI/IMCHeHI/Ie KOMIIJICKCHBIX YHUCECIT I

81 pereHust GU3NIECKUX U TE€OMETPUIECKUX 06.02.2004

3a7a4
2 KonTtponsnast padota: "KomruiekcHsie

gucya' 07.02.2024
83 HarypanbsHbie u 1ienpie uncia 08.02.2024
84 HarypanbHble u nienbie yncna 12.02.2024
85 [IpuMeHeHne Mpu3HAKOB ACTUMOCTH

LEIBIX YACET 13.02.2024
26 [IpuMeHeHne Mpu3HAKOB ACTUMOCTH

LEJIBIX YUCET 14.02.2024
87 [IpuMeHeHne Mpu3HAKOB ACTUMOCTH

mensix uncen: HO u HOK 15.02.2024
28 [IpuMeHeHne MpU3HAKOB ACTUMOCTH

mensix uncen: HO u HOK 19.02.2024
29 [IpuMeHeHne MpU3HAKOB ACITUMOCTH

LIEJIBIX YHUCEJI: OCTATKH 10 MOJTYJIIO 20.02.2024
90 [IpuMeHeHne MPU3HAKOB ACTUMOCTH

LEJIBIX YHUCEJI: OCTATKU 110 MOAYIIIO 21.02.2024

[IpuMeHeHne MPU3HAKOB ACTUMOCTH
91 LIEJIBIX YKCEII: aropuT™ EBKina s 2 02,2004

peuieHus 3a1a4 B LEJbIX YUCIIax
9 KonTtponpHast padota: "Teopus Lenbix

yucen" 26.02.2024
93 Cucrema ¥ COBOKYITHOCTb YPaBHEHH.




PaBHOCHIBHEBIE CHCTEMBI 1 CHCTEMBI-
CICACTBUA

27.02.2024

94

Cucrema 1 COBOKYITHOCTh YPaBHEHHI.
PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI-
CIIE/ICTBHS

28.02.2024

95

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
COBOKYITHOCTEW pallMOHaIbHBIX
YpaBHEHUU

29.02.2024

96

OcHOBHBIE MCTOABI PECIICHUA CUCTEM U
COBOKYITHOCTEHN MppalMOHaIbHBIX
ypaBHEHUU

04.03.2024

97

OcCHOBHEBIE MCTOABI PEIICHUA CUCTEM U
COBOKYITHOCTEH MOKA3aTEIbHBIX
ypaBHEHU U

05.03.2024

98

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
COBOKYITHOCTEH MOKa3aTeIbHbIX
YpaBHEHUU

06.03.2024

99

OcCHOBHBIE METO/IbI PEIIEHUSI CUCTEM U
COBOKYITHOCTEH JIorapu(pMuueckux
ypaBHEHUH

07.03.2024

100

OcCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu()Mu4eckux
ypaBHEHUH

11.03.2024

101

[IpuMeHeHHe CUCTEM K PELICHUI0
MaTeMaTHYeCKUX 3a]a4 U 3a/1a4 U3
pa3nuyHbIX 00JacTeil HAyKHU U peanbHOM
KHU3HU, UHTEPIpETalHs NOTYyIeHHBIX
pe3yJIbTaTOB

12.03.2024




102

[IpuMeHeHne cUCTEM K PELICHUIO
MaTeMaTUYECKUX 3a/1a4 U 3a]1a4 U3
pa3nu4HBIX 00IacTeil HAYKHU U peabHOM
JKU3HHU, HHTEPIIpETALs TOJTYy4CHHBIX
pe3yJIbTaTOB

13.03.2024

103

[IprMeHeHNEe HEPABEHCTB K PEIICHUIO
MaTeMaTHYECKUX 3a/1a4 U 3a]1a4 U3
pa3IMYHbIX 00JaCTe HAyKU U peaslbHOMN
YKU3HHU, HHTEPIIpETALUs TOJTY4CHHBIX
pe3yJIbTaTOB

14.03.2024

104

KonTtponbras padota: "Cuctemsr
palrOHAJIBbHBIX, UppAllUOHATIBHBIX
MOKa3aTeIbHbIX U JOrapu(pMUIecKux
ypaBHeHUI"

18.03.2024

105

PanmonanbHble ypaBHEHUS ¢ TapaMeTpamMu

19.03.2024

106

PanmonanbHble HEpaBEHCTBA C
rapameTpamu

20.03.2024

107

PaI_[I/IOHaJ'IBHBIC CHUCTEMEI C IapaMETpaMu

21.03.2024

108

WppanmonaisHbie ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpaMu

01.04.2024

109

HppatmoHaibHble CUCTEMBI €
napameTpamu

02.04.2024

110

Iloka3zarenbHble ypaBHEHUS, HEPABEHCTBA
C rMmapaMeTpaMu

03.04.2024

111

ITokazaTenbHBIE CUCTEMBI C napameTpamMmu

04.04.2024




112

Jlorapudmuueckue ypaBHEHUS,
HEPaBEHCTBA C TapaMeTpaMu

08.04.2024

113

Jlorapudmuueckue CUCTEMBI C
napameTpamMu

09.04.2024

114

TpuroHomeTpuuecKue ypaBHEHUs €
rapamerpamu

10.04.2024

115

TpuroHomeTpuyeckre HEPABEHCTBA C
rapameTpamu

11.04.2024

116

TpuUroHomMeTprIECKNE CUCTEMBI C
rapameTpamu

15.04.2024

117

[TocTpoenue u ucciaegoBaHue
MAaTeMaTHYECKUX MOJIEIeH peaTbHbIX
CUTYallUil C TOMOIIBIO YPABHEHUH C
napaMeTpamu

16.04.2024

118

[TocTpoenue u ucciaegoBaHue
MaTeMaTHYEeCKUX MOJIEICH peaTbHbIX
CUTYallUi C TOMOIIBIO CUCTEM YPaBHEHHI
C mapameTpamMu

17.04.2024

119

[TocTpoenue u uccnenoBaHue
MaTeMaTHYeCKUX MOJIENIel peabHbIX
CUTYaIU# C MOMOIIbIO CUCTEM YPaBHEHHIA
C mapaMeTpaMu

18.04.2024

120

Kountponsnas padora: "3amgauu c
napamerpamu"

22.04.2024

121

[ToBTOpEeHnue, 06061IeHNE,
cUcTeMarTu3anvs 3Hauui: "YpaBHeHus"

23.04.2024

122

[ToBTOpeHue, 060061IeHNE,
cUcTeMarTu3anus 3Hauui: "YpaBHeHus"

24.04.2024




123

[ToBTOpEHue, 060061ICHNE,
cUCTeMaTH3alus 3HaHUH: "Y paBHEHMUSL.
Cucremsbl ypaBHeHUI"

25.04.2024

124

[ToBTOpEHue, 0600IICHNE,
cuctemaruzanus 3Hanuii: "HepaBencrsa"

29.04.2024

125

[ToBTOpEenue, 060061ICHNE,
cuctemaruzanus 3Hanuii: "HepaBencrna"

30.04.2024

126

[ToBTOpenue, o6o0IICHNE,
cuctemaruzanus 3Hanuii: "HepaBencrna"

03.05.2024

127

[ToBTOpenue, 060611eHNE,
cucreMaru3anus 3HaHu: "[IponsBoaHas n
e€ npumeHeHune"

06.05.2024

128

[ToBTOpEeHue, 0600IICHNE,
cucrtemaTtusanus 3Hanuii: "[IpousBoaHas u
€€ npuMeHeHue"

07.05.2024

129

[ToBTOpEeHue, 0600IICHNE,
cucrtemaTtusanus 3Hanuii: "[IpousBoaHas u
e€ npuMmeHeHue"

13.05.2024

130

[ToBTOpEeHUE, 0600IICHNE,
cucrtemaTusanus 3Hanuii: "Murterpan u ero
npuMeHeHue"

14.05.2024

131

[ToBTOpEHUE, 0000IICHNE,
cucreMarusanus 3HaHui: "Oyuxuun'

15.05.2024

132

[ToBTOpEHUE, 0000IICHNE,
cucreMaru3anus 3HaHui: "Oynkuun'

16.05.2024

133

[ToBTOpeHnue, 06061IeHNE,
cucreMarusanus 3Hanuii: "Oyuxuun'

20.05.2024

134

Htoropas KOHTPOJIbHasA pa60Ta




21.05.2024

135 Wrorosas koHTposibHas paboTa 1 1 2 05.2024
136 [ToBTOpEnue, 06001IICHNE, |
cHCTEeMaTH3alus 3HaHUH 23.05.2024

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

136

10







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

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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