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HOACHUTEJIBHAS 3AIIMCKA

VY4eOHblli Kypc «Anredpa M Hayajga MaTeMaTUYECKOTO aHaU3a
ABJIAETCS OJTHUM M3 HauOoJyiee 3HAYMMBIX B MPOTPaMM€ CPEIHEro OOIIEero
oOpa3oBaHus, TOCKOJIbKY, C OJHOH CTOPOHBI, OH OOecleuYnBacT
MHCTPYMEHTAJIbHYIO0 0a3y il H3y4YeHHs BCEX €CTECTBEHHO-HAay4YHBIX
KypCcOB, a C JAPYrod CTOPOHBI, (POPMUPYET JIOTMUYECKOE M abCTpaKTHOE
MBIIIJIEHUE OOYyYaloIUXCs Ha YPOBHE, HEOOXOAMMOM [JIsl OCBOEHUS
UHPOPMATUKH, OOIIECTBO3HAHMS, WCTOPHUM, CIOBECHOCTH M APYTrHUX
mucuuiuiiH. B pamkax gaHHOro  y4eOHOTO Kypca o0Oydaromniuecs
OBJIaJICBAIOT YHHMBEPCAJIbHBIM SI3IKOM COBPEMEHHOM HayKu, KOTopas
(bopMyIHpyET CBOM TOCTHKEHHS B MaTEMaTUYECKOH (hopme.

VY4eOHblli Kypc anreOppl M Hayal MaTeMaTUYecKOTO aHalu3a
3aKJIa/IbIBAET OCHOBY [UJISi YCHEIIHOTO OBJIAJICHUSI 3aKOHamMu (U3UKH,
XMMHH, OHWOJIOTMHM, TIOHUMAaHUS OCHOBHBIX TCHJICHIIMH pa3BHTHUS
DKOHOMHUKHA W OOILECTBEHHOW »KHW3HM, TIO3BOJISIET OPUEHTHPOBATHCA B
COBPEMEHHBIX HHU(PPOBBIX MU KOMIIBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO
UCIIONIb30BaTh WX IJisl JajbHeilero oOpa3oBaHMs M B IOBCEIHEBHOU
®U3HU. B TO e BpeMst oBJajieHre aOCTPAKTHBIMHU U JIOTUYECKU CTPOTUMU
KOHCTPYKIMSIMU alreOpbl 1 MaTeMaTUYECKOT0 aHaIN3a Pa3BUBAET YMEHUE
HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTHHHOCTb, JOKA3bIBAThH
YTBEP)KJEHUS C TMOMOIIBIO HWHAYKIMU H pacCykAaTh JACAYKTHBHO,
UCIIONIB30BaTh O00OOIIEHHEe U KOHKPETH3aIuio, aOCTparupoBaHHUE U
aHaJNOrHuo0, GOPMHUPYET KPEaTUBHOE M KPUTHUECKOE MBIIIICHHUE.

B xome wm3ydenms yueOHOro Kkypca «Anrebpa wu Havaia
MaTEeMaTUYeCKOTO aHain3a» OOyYarolIMecs TOJy4aloT HOBBIA OIBIT
pelieHuss  NPUKJIATHBIX 3334,  CAMOCTOSATEIBHOTO  IMOCTPOCHHUS
MaTeMaTUYeCKUX  MOJENel  peanbHBIX  CHUTyalluii, HHTEpPHIpEeTaINu
MOJIYYCHHBIX PEHICHUH, 3HAKOMSTCS C MpUMEpaMu MaTeMaTHYEeCKUX
3aKOHOMEpPHOCTEW B MpUPOIE, HAyKe U HCKYCCTBE, C BbLIAIOIIUMUCS
MaTEeMaTUIECKUMU OTKPBITHSIMHU M X aBTOPAMH.

VY4eOHpIli Kypc o00mamaer 3HAYUTENBHBIM  BOCIUTATEIHHBIM
MOTEHIIMAIIOM, KOTOPBIM peaju3yeTrcsd Kak uepe3 ydeOHbIH Mmarepuall,
CHOCOOCTBYIONIMI (POPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS, TaK U UYepe3
cnenmupuKy y4eOHOW JAESITENbHOCTH, TPeOyromeld MpoaoIKUTEIIBHON



KOHIIGHTPAllM ~ BHUMAHHS, CaMOCTOSITCIBHOCTH, AaKKypaTHOCTH |
OTBETCTBEHHOCTH 3 MOJYYCHHBIH PE3yNbTaT.

B ocHoBe MeToauKn 00ydeHHs anredpe W HadajlaM MaTeMaTHUECKOTO
aHaJM3a JIS)KUT JCATSIbHOCTHBINA TPUHIUIT OOyUCHUSI.

B ctpykType yuebHOro Kypca «Anredpa u Hayajla MaTeMaTUYECKOTO
aHalM3a» BbIIETICHBI CIEAYIOUINE COJEPKATEIbHO-METOANYECKHIE JINHUU:
«Yucna wu BeuHCcHcHUs», «DyHKIUM U Tpadukn», «YpaBHEHHS WU
HepaBeHCTBa», «Hawama MaremaTwueckoro ananmsza», «MHOXecTBa U
Jorukay. Bce ocHOBHBIE CONlepKaTEIbHO-METOINIECKIE IMHUU U3YJatoTCs
Ha TPOTSHKCHWHM JBYX JIeT OOydYeHHss Ha YPOBHE CpEIHEero OoOIero
o0pa3oBaHHs, €CTECTBEHHO [OMOJHSAS JApPYyr JApyra H TOCTETICHHO
HACBHIIIASACh HOBBIMH TEMaMU U pasjenamu. JlaHHBIA ydueOHBIH Kypc
SIBIISIETCS. MHTETPATUBHBIM, TIOCKOJBKY OOBEIUHSET B cebe cojaepikaHue
HECKOJIBKMX  MaTeMaTHYeCKUX JUCHUIUIMH, TaKMX Kak ajireopa,
TPUTOHOMETpPHUS,  MaTEeMAaTUYeCKUW  aHaiM3, TEOpUS  MHOXKECTB,
MaTeMaThdeckas JIorhka u Jpyrue. Ilo mMepe Toro kak oOydaromruecs
OBIIAZICBAIOT BCE€ OoJiee IMUPOKMM MaTeMAaTHYECKUM amnmapaTtoMm, y HHUX
TIOCTIeIOBATENIFHO (DOPMHPYETCS M COBEPIICHCTBYETCS YMEHHE CTPOUTH
MaTEeMAaTUYECKyI0 MOJENIb pEalbHOW CUTYyallud, NPUMEHSATh 3HaHUS,
NOJyYeHHbIE TIPU  U3YYCHHH y4eOHOro Kypca, Ui  pEIICHUs
CaMOCTOSITETTFHO C(HOPMYJIMPOBAHHONW MaTeMaTHYCCKOW 3a/add, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxkarenbHO-MeTOUYCCKasT JUHHS «YWcoa W BBIYHACICHUS
3aBepiraeT (GOpMHUPOBAHHEC HABBIKOB HCIOJIB30BAHUS JEHCTBUTEIHHBIX
qguces, KOTOpoe ObIJI0 HaYaTO Ha YPOBHE OCHOBHOTO OO0IIero o0pa3oBaHUsI.
Ha ypoBHe cpennero oOmiero o0pa3zoBaHusi 0co00€ BHHUMAHHE YAENISCTCA
(GOPMUPOBAHUIO HABBIKOB PAIMOHAIBHBIX BBIUYMCIICHHN, BKIIOYAIOIINX B
ce0s MCIOJB30BAHUE DPA3IUYHBIX (DOPM 3alMCH YHCIIA, YMEHHE MeNaTh
MPUKHUJIKY, BBITIOTHITH MPUOIMKEHHBIC BEIYUCIICHHUS, OIICHUBATH YHCIIOBBIC
BBIpQXKCHHS, padOTaTh C MaTeMAaTHYCCKUMH KOHCTaHTAMHU. 3HAKOMBIE
o0yJaronMMcsi MHOXECTBA HATypPalbHBIX, IENBIX, PAIHOHAIBHBIX U
JACUCTBUTEIBHBIX YHCEI JTOTOJHSIIOTCS MHOXKECTBOM KOMIUIEKCHBIX YHCEIL.
B KkaxmoM U3 3THX MHOMECTB pPacCMATPUBAIOTCS CBOWCTBEHHBIE €MY
cnenupuUecKkue 3aJadd W ONepalu: JICJICHHE Halejao, ONepUPOBAHHE
OCTaTKaMH Ha MHOYKECTBE IEJIBIX YUCEIl, 0COOBIE CBOWCTBA PALIMOHAIHHBIX



U UppAlMOHAIBHBIX YHCET, apu(PMETHYEeCKHue OIepanud, a TaKKe
W3BJICUCHUE KOPHSI HATYPAJIBHOW CTENIEHW Ha MHOXKECTBE KOMIUICKCHBIX
YHCEll. bnarogaps =~ mocnenoBaTeNbHOMY  pPaCUIMPEHHIO Kpyra
HCITOJIB3YeMBIX YHCENI U 3HAKOMCTBY C BO3MOXXHOCTSMH HX IPUMCHCHHS
JUTSL pEIICHUS Pa3InIHBIX 33729 (POPMHUPYETCS TPECTABICHUE O SAHMHCTBE
MaTeMaTUKH KaK Haykh M €€ pOJIM B IOCTPOCHUU MOJENEH peasbHOTO
MUpa, ITUPOKO UCTIOJB3YIOTCS 0000IIeHNE U KOHKPETH3AIIHSL.

Jluans «YpaBHEHUS W HEPABEHCTBA» PEATU3YETCS Ha MPOTSHKCHUH
BCEro 00y4YeHHUs Ha YPOBHE CpeHEro oo0Iero oOpa3oBaHus, MOCKOJIbKY B
KaXKJIOM pasznerne [Tporpammbl PEeyCMOTPEHO peleHue
COOTBETCTBYIOIIMX 3aJad. B pesynbraTe oOyyaromuecs OBJIAJEBAIOT
pPa3IUYHBIMA METOJAMH PEHICHUS PAIMOHAJIbHBIX, HWPPAlMOHAIBHBIX,
MOKAa3aTeIbHBIX, JIOTAPU(PMUUCCKUX U TPUTOHOMETPUUYCCKUX YpPAaBHCHHIA,
HEPAaBCHCTB W CHCTEM, a TakkKe 3a7ad, COJACpKalIuX IapaMeTphl.
[Tonmy4yeHHBIE yMEHHUS IIMPOKO HCIOJB3YIOTCS TIPU  HCCICIOBAHUHU
(GYHKIIUN ¢ MTOMOIIBIO TPOU3BOIHOM, NIPHU PEIICHUU MPUKIAAHBIX 33734 U
3a/lay Ha HaxOXKIEHUE HAHOONBIIUX M HAUMEHBIIUX 3HAYCHUH (DYHKIIUH.
JlanHasi comeprkarenbHas JMHHS BKJIIOYAaeT B cels Takxke (GopMuUpoBaHHE
YMEHUI  BBINOJHATH  pacuéTel 1o  (Gopmynam, mpeoOpa3oBaHUs
paIlMOHANIbHBIX, UPPAIMOHAIIBHBIX M TPUTOHOMETPUUYECKUX BBIPAKECHHM, a
TaK)K€ BBIPAKCHHM, COJIEpXkKAIUX CTeNeHH u Jorapudmel. braromaps
U3YYCHHIO anreOpamvyeckoro MaTepualia MpPOUCXOAUT JalibHEnIee
pPa3BUTHE AITOPUTMHUYECKOTO W aOCTPAKTHOTO MBIIUICHHUS 00YyJarouuxcs,
bopMUPYIOTCST  HAaBBIKM  JEAYKTUBHBIX  PAcCyKIEHUH, paboOThl ¢
CUMBOJIbHBIMH  (hopMamMu,  TPEACTABICHHS  3aKOHOMEPHOCTEH U
3aBUCUMOCTE B BHUJE PAaBEHCTB M HEPABEHCTB. AureOpa mpenaraer
s heKTUBHBIE UHCTPYMEHTHI JJIS PEIICHHS MPAKTUUECKUX U €CTECTBEHHO-
HAyYHBIX 33/1a4, HATJIAIHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKA
HayKHU.

ConepxarenpbHO-MeTOANYECKas: TMHUA «DYyHKIIMK U TPaPUKU» TECHO
MePETuIeTaeTCs C APYTUMH JIMHUSMHU y4eOHOTO Kypca, TOCKOJIBKY B KAKOM -
TO CMBICJIE 3a/1a€T TOCIEOBATEIIbHOCTh M3YUCHHUS MaTepuana. M3ydenue
CTETICHHOW, TOKa3aTeIbHOU, JIOTapU(PMUYIECKON W TPUTOHOMETPUIECKUX
(GyHKITUH, UX CBOWCTB U TPaPUKOB, UCTIOIb30BaHUE QYHKITUN JISI PEIICHUS
3a/lay U3 APYTUX y4eOHBIX MPEIMETOB W PEaTbHOU JKU3HU TECHO CBS3aHO



Kak C MAaTeMaTHYE€CKUM aHAJIU30M, TaK U C PEIICHUEM YypaBHEHUU U
HepaBeHCTB. [Ipu »ToM OoJblIOe BHUMaHUE yhaenseTcss (OpMHUPOBAHUIO
YMEHUS BBIpaXaTh (OpMylIaMu 3aBUCUMOCTH MEXIY pPa3IuyHbIMU
BEJIMYMHAMH, HCCJIENIOBATh MOJYYCHHBbIE (PYHKIIUH, CTPOUTH UX TpaUKHu.
Marepuan 3TON COAEpKATEIbHON JUHUM HALICJICH HAa pa3BUTHUE YMEHUU U
HAaBBIKOB, IMO3BOJISIIOIIUX BBIPAXKATh 3aBUCHUMOCTH MEXIY BEJIMYMHAMHU B
paznuuHoi (opme: aHaNUTUYECKOW, rpaduueckor u cioecHOU. Ero
U3Y4YEHUE CIOCOOCTBYET Pa3BUTHUIO aJITOPUTMUUECKOTO MBIIUICHUS,
CrOCOOHOCTU K 00OOIIECHUIO U KOHKPETU3AIIUU, UCTIONB30BAaHUIO aHATIOTHH.
ConepxarenbHas JuHUs «Hawana MaremMaTudeckoro aHajau3a»
MO3BOJISIET CYIIECTBEHHO PACHIMPUTHh KPYr KaK MAaTE€MAaTHYECKUX, TaK U
NPUKJIATHBIX 3a]1a4, JOCTYITHBIX 00YYaIOIMMUMCS, TaK KaK Y HUX TOSBIISACTCS
BO3MOXKHOCTb CTPOUTHh Tpauku CIOXKHBIX (YHKIUN, ONpEeAessiTh HX
HauOOJIBIINE W HAWMEHBIINE 3HAYEHUS, BBIYHMCIATH IUIOMAAn (Uryp u
00BEMBI TEJI, HAXOAUTh CKOPOCTH U YCKOpEHHs TmpoleccoB. JlaHHas
coleprKaTelibHasl JIMHUS OTKPHIBA€T HOBBIE BO3MOXHOCTH TOCTPOCHHS
MAaTE€MAaTHYECKUX MOJENEN pealbHbIX CHUTYyalHi, MO3BOJSET HAaXOAUTh
HauWjydlllee pelIeHHEe B TMPUKIAJAHBIX, B TOM YHUCJIE COLUAIBHO-
SKOHOMHYECKHUX, 3aJayaX. 3HAKOMCTBO C OCHOBAMHM MAaTeMaTH4YECKOIO
aHanM3a crocoOCTBYET Pa3BUTHIO aOCTPaKTHOTO, (POPMaTbHO-IOTHYECKOTO
U KPEaTUBHOTO MBINIUICHUSA, (DOPMUPOBAHUIO YMEHUH pacmo3HaBaTh
IOpOSIBJIEHUSI 3aKOHOB MAaTEMAaTHKU B HayKe, TEXHHMKE M HCKYCCTBE.
OOyuaromuecs: y3HalOT O BBIAAIONIUXCS pe3yibTaTaX, MOJYYCHHBIX B XOJ€
pa3BUTH MaTEeMaTHKU KaK HAyKH, U 00 UX aBTOpax.
CopaepxartenbHo-MeTonMYeCKass JUHUSA «MHOXKeCTBAa U JIOTHKa»
BKJIIOYAET B CE0S 3JIEMEHTHI TEOPUH MHOKECTB U MAaTEMAaTHUYECKOM JIOTHUKH.
TeopeTHKO-MHOXKECTBEHHBIE TPEACTABICHUS IPOHU3BIBAIOT BECHh KYpC
IIKOJIbHOW MaTeMaTHKW WM TpeaiaraloT HanbOojiee yHMBEpPCaJIbHBIN S3BIK,
OOBEUHSIONIMNA BCE pa3lelibl MaTeMaTUKd W €€ MPWIOKEHUH, OHU
CBSA3BIBAIOT Pa3Hble MAaTEeMaTUYECKHE IUCLMIUIMHBI U UX MPUIOKEHUS B
equHoe T1ienoe. [loaToMy BaXHO JaTh BO3MOMKHOCTH OOYyYarOIIEMYCS
IMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOW MATEMATUKU U
UCIIOIb30BaTh €ro [Jisi BBIPAXKEHUS CBOMX MbICieil. JIpyruMm Ba)KHbIM
MPU3HAKOM MAaTE€MaTUKU KAK HAyKH CIIEAYET MPU3HATh CBOMCTBEHHYIO €M1
CTPOroCTh OOOCHOBAaHMI U CJEJOBAaHHE OMNPEACIEHHBIM IpaBUIaM



MOCTPOCHHUS JI0KA3aTeIbCTB. 3HAKOMCTBO C AJIEMEHTAMH MaTEeMaTUYeCKOU
JIOTUKHU CIOCOOCTBYET PA3BUTHUIO JIOTUYECKOTO MBIIUICHHUS 00YyYaroluxcs,
MO3BOJISIET UM CTPOUTH CBOM PACCYKJICHHUS HA OCHOBE JIOTMUECKUX TIPaBUII,
dbopMupyeT HaBBIKA KPUTHIECKOTO MBIIIJICHHUS.

B yueGHOM Kkypce «Anrebpa ¥ Hayajia MaTEeMaTUYECKOTO aHaIU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MaTHUYECKOTO MOJIETUPOBAHUSA, KOTOpbIC
OpU3BaHbl  CIIOCOOCTBOBATH ()OPMUPOBAHUIO HABBIKOB  TOCTPOCHHUS
MOJICJIEN peasbHbIX CUTYyallud, UCCIIEAOBAHUS ITHUX MOJENICH C MOMOIIbIO
anmaparta anreOppl M MaTEMaTHYECKOTO aHaiu3a, WHTEPIpeTalnu
MOJIYYEHHBIX pe3yJbTaToB. Takue 3a7aHusl BIUIETCHbI B KaXKIBIH U3
pa3ziesioB MPOTPaMMBbI, IOCKOJIBKY BECh MaTepual yueOHOIro Kypca IMIHPOKO
UCIIONIB3YETCS ISl PEIICHUsT PUKIAIHbIX 3aAa4d. [Ipy permeHnu peaibHbIX
MPaKTUYECKUX 3ajad oO0ydarolmuecs pa3BUBAIOT HAOIIOAATEIHLHOCTD,
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, MCIOJIb30BAThH
aHaJorur, 0000IIaTh U KOHKPETU3UPOBATh Mpodiiemy. JlesTenbHOCTh 10
(OpMHUPOBaHUIO HABBIKOB DEIICHUSA MPHUKIAAHBIX 3a/ad OpPraHU3yeTcs B
npolecce M3y4eHHs BceX TeM YdeOHoro kypca «Ainrebpa W Hayania
MaTEMaTUYECKOTO aHAIHU3ay.

Ha u3ydenne ydyeOHOro Kypca «Anredpa u Havajga MaTeMaTH4eCKOIro
aHanuza» oTtBoguTcsa 272 wyaca: B 10 kmacce — 136 uvacoB (4 yaca B
Henento), B 11 kimacce — 136 yacoB (4 yaca B HEEIIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yuciaa v BbIYMCICHUS

Panmonanbabie  ymucia. OOBIKHOBEHHBIE U JECATHYHBIE ApoOH,
IPOLICHTHI, OECKOHEUHbIE mepuoauueckue apoou. [lpumenenue apobeit u
INPOLEHTOB JIJIsi PEUICHUS] MNPUKIAIHBIX 3aJa4 W3 Pa3IUYHBIX OTpacieiu
3HAHWUU U pEaIbHOM KU3HH.

JlelicTBUTENbHBIE UKCia. PallMOHANbHBIE U UPpAllMOHAIBHBIE YHCIIA.
ApudmeTndyeckre ornepanur ¢ JICUCTBUTEIBHBIMU dYucIaMU. MoOylb
JEHCTBUTEIIPHOTO YHWciia U ero cBoicTBa. [IpuOamkEHHbIE BBIYMCICHUS,
MpaBUIa OKPYTJICHUS, MPUKUJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenb ¢ nenbiM nokaszaresneM. bunom Herotona. Mcnonb3oBanue
noaxoAsmie (GopMbl 3amucHU JCUCTBUTENBHBIX YHCEN ISl PEIICHUs
MPAKTUYECKUX 3a/1a4 U PEJCTABICHUS TaHHBIX.

ApudmeTnyeckuii KOpeHb HaTypajJbHOM CTENEHH U €r0 CBOMCTBA.

CreneHp ¢ palMOHAIBHBIM MOKAa3aTENEM U €€ CBOICTBA, CTENEHb C
JNEUCTBUTEIIBHBIM ITOKA3aTEJIEM.

Jlorapudpm  uymcna. CsoiictBa jorapudma. [ecatuunple
HaTypabHbIE JOTapU(PMBI.

CuHyc, KOCHUHYC, TaHI€HC, KOTAaHI'€HC YHCIOBOTO apryMEHTa.
ApKCHHYC, apKKOCHUHYC U apKTaHT'€HC YHCIIOBOIO apTryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOXIECTBEHHbIE TTpeoOpa3oBaHus. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIBHBIE  ypaBHEHHUSI UM YPaBHEHHS-CIICIICTBUS.
HepaseHcTBO, penieHre HepaBeHCTBA.

OCHOBHBIE METOABI PEIICHHS MEIbIX U APOOHO-PAIMOHAIBHBIX
YPaBHEHUW M HEPABEHCTB. MHOrO4IEHbI OT OAHOM NEepeMeHHOU. Jlenenue
MHOIO4WI€Ha Ha MHOTOYWIEH C ocTtatkoM. Teopema be3y. MHorouiens ¢
uensiMu kKo puuuentamu. Teopema Buera.

[IpeoOpa3oBaHuss YHMCIOBBIX BBIPAXKEHUW, COJCPIKAINIUX CTETICHU H
KOpHH.

Uppaunuonansueie  ypaBHeHHS. (OCHOBHBIE  METOJIbI  PEIICHHUS
WPPALHOHAIBHBIX YPAaBHECHUM.



[TokazaTenbuble  ypaBHEHMS.  OCHOBHBIE  METOJBl  PELICHUS
[I0KA3aTEJIbHBIX YPABHEHUM.

[IpeobpazoBaHue BBIPAXKEHUM, COJIEPKAITUX JTOTAPUPMBI.

Jlorapudpmuueckue ypaBHeHUs. (OCHOBHBIE METOJBl  pELICHUS
norapu@MUYECKUX YpaBHCHUH.

OcHoBHbIE  TpuUroHomeTpuueckue Qopmynsl. [IpeoOpazoBanue
TPUTOHOMETPUUYECKUX  BBIpaXKEHUU. PeleHue  TPUTOHOMETPUUECKUX
YPaBHECHUM.

Pemenne cucreM JMHEWHBIX ypaBHEHUW. Marpuua CHCTEMBI
JUHEWHBIX ypaBHEeHUH. ONpeeIUTeNIb MATPUILLI 2X2, €r0 TeOMETPUIESCKUN
CMBICI W  CBOWMCTBA, BBIUMUCICHHE €ro 3HAYCHHS, MPUMCHEHUE
OTpeNeNuTeNs JJIsl PEIICHUS CUCTeMbl JUHEWHBIX ypaBHeHUU. Permienue
OPUKIAIHBIX 3a7a4 C TOMOIIBI0 CHUCTEMBbl JIMHEHHBIX YpaBHCHUH.
HUccnemoBanne TMOCTPOEHHOM  MOJENIM € MNOMOIIBKD  MaTpull U
ONPEICIIUTETICH.

[locTpoeHne MareMaTHYECKUX MOJEIEH pealbHON CUTyaluuu C
NOMOIIIbI0 YpPaBHEHUH W HEpaBEHCTB. I[IpuMeHeHWEe ypaBHEHH U
HEPABEHCTB K PEIICHUI0O MAaTEMATHYECKUX 3aJay U 3a7ad U3 Pa3IudHbIX
obJacTeil HAyKu U peaIbHOM JKU3HHU.

DOyHKUNH U TPAaPUKH

OyHKIUsI, Ccrnocodsl 3amaHus  GyHKIMM. B3aumHO 0OpaTHBIC
¢ynkiuu. Komnosunus ¢yaknuid. [paduk Qyakmum. SnemeHTapHbIE
npeoOpazoBaHus rpaduKoB HYHKITHI.

OO6nactp ompeaelneHus W MHOXKECTBO 3HaueHuit ¢yHkuuud. Hymum
¢ynkiuu. [IpomexxyTku 3HAKOMOCTOSTHCTBA. YETHbIE W HEUYETHBIC
¢ynakiuu.  Ilepuognueckne ¢Gynkumu. [IpoMexyTku MOHOTOHHOCTH
¢ynkiuu. Makcumymbl W MUHUMYMBI  (pyHkuun. Hawmbonbmee wu
HaWMEHbIIIee 3HaYeHUsT QYHKIIMH Ha IPOMEXKYTKE.

JluneitHasi,  KBaApaTWyHas U JAPOOHO-IMHEWHAs  (PyHKIIMH.
DneMeHTapHOe UCCIIEI0BAHNE U MIOCTPOCHUE UX TPadUKOB.

Crenennass (yHKUusi ¢ HaTypaJibHbIM W LENbIM TMoKa3zaTenem. Eé
cBoiictBa u rpaduk. CBoiicTBa W TrpaduKk KOpHS N-OM CTENEHU Kak
byHKIIMK 00paTHOM CTETIEHH C HATYypaJbHBIM TTOKa3aTeJIeM.

[lokazatenpHass u norapumudeckas (YyHKIHH, WX CBOWCTBA U
rpaduku. Mcnonb3zoBanue rpaukoB QyHKIMM AJ1 pelICHUs] YpaBHEHU.



Tpuronomerpuyeckas OKPY>KHOCTb, ONpPEACICHUE
TPUTOHOMETPUUYECKUX (PYHKIIMI YHCIOBOTO apryMEHTA.

OYHKIIMOHAJIBHBIE 3aBUCHMOCTH B PEAIbHBIX MPOILIECCAX U SIBICHUSX.
I'paduku peaibHBIX 3aBUCUMOCTEH.

HavaJjia MaTeMaTH4Y€CKOI0 aHAJIU3A

ITocnemoBaTeIbHOCTH, CHOCOOBI 3aJIaHMS  ITOCJIEIOBATEILHOCTEM.
Meton MareMaTM4eCKOM HWHAYKUHUH. MOHOTOHHBIE M OrpaHUYCHHBIE
MOCJIE0BATEILHOCTA.  MICTOpUS  BO3HUKHOBEHUS  MATEMaTUYECKOIO
aHaJM3a Kak aHain3a 0€CKOHEYHO MaJIbIX.

ApudmeTtndeckass M TreoMeTpuyeckas Mporpeccuu. beckoHedHO
yObIBatolass ~ reomerpudeckass — mporpeccus. Cymma  GECKOHEUHO
yObIBaroIIEH reOMETPUYECKON IIPOrPECCUM. JInHenHp1i 51
AKCIIOHEHIMAJIBbHBIM POCT. Yucino e. Popmyna CIO0KHBIX IPOLEHTOB.
Hcnonb3oBaHue Oporpeccuu JJisl pelieHus: pealibHbIX 3a]ad MPUKIIAHOrO
xapakTepa.

HenpeproiBHbIE (QYHKIIMM W WX CBOWCTBA. TOYKH pa3phiBa.
AcumnrtoTsl rpadukoB QyHkimil. CBoiicTBa (QyHKIIUN HENPEPHIBHBIX HA
oTpe3ke. Meron HUHTEepBAJIOB Uil pPELIEHUsT HEpaBeHCTB. lIpumeHeHue
CBOMCTB HENPEPHIBHBIX (DYHKIINI 1JIs pelIeHus 3aad.

[lepBass u BrOpas mnpousBoaHble ¢yHKIMU. OmnpeneneHue,
FCOMETPUYECKUH ¥ (U3WYECKUH CMBICT TPOU3BOJHOW. YpaBHEHHE
KacaTeJbHOM K TpaduKy (PyHKITHH.

[IpousBonHble 2yieMeHTapHBIX GyHKOUK. I[IpousBogHAs CymMMBI,
MIPOU3BEICHHS], YACTHOTO M KOMIIO3UIIUU () YHKIIHIA.

MHo:xecTBa U JIOTMKA

MHoOXeCTBO, oOmnepaluyd HaJ MHOXECTBAMU U HUX CBOMCTBA.
HNuarpammbl Oiinepa—Benna. IlpumeHeHHe TeOPETUKO-MHOKECTBEHHOTO
arnrapara JJisg OIKACAHUS PEaJbHBIX MPOLIECCOB U SIBICHUMN, IIPU PEIICHUU
3a/1a4y U3 IpYruX y4eOHBIX MPEIMETOB.

Onpenenenue, Teopema, CBONCTBO MaTEMaTUYECKOTO OOBEKTa,
CJIEACTBUE, JOKA3ATEIbCTBO, PABHOCUJIBHBIE YPABHEHMUSI.

11 KIIACC

Yucya 1 BBIYUCTICHUA



Hatypanehbie u nensie yucna. [I[pumeHeHne mpu3HAKOB JEIMMOCTH
LEeNIbIX 4Yuces, HauOonbluil oOmuii nenutens (manee — HOJ) wu
HauMeHblee obmee kpatHoe (manmee — HOK), ocratkoB mo momydro,
anroputMa EBknna it permeHus 3a1ay B LENbIX YUCTIaX.

KommiekcHbie uuncna. AnreOpandeckas W TPUTOHOMETPHUYECKAsS
(GopMBbI 3amuCH KOMIUIEKCHOTO 4Hciia. Apu@METHUYEeCKHe Oomepauuud ¢
KOMIUIEKCHBIMU ~ uHciiaMd. M300pakeHHe KOMIUIEKCHBIX 4YHCENl Ha
koopauHaTHON miiockoctn. @opmyna Myaspa. KopHu n-oil crenenu u3s
KOMIUIEKCHOTO 4uciia. [IpumMeHeHne KOMILIEKCHBIX YUCEe JJIsl PelleHUs
($u3MUECKHX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHUS ¥ HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YpaBHEHUH W HepaBeHCTB. PaBHOCHIIbHbBIE
CUCTEMBI U CUCTEMBbI-ClIe/ICTBUA. PaBHOCHUIIbHBIE HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPUYECKUX YpPABHEHHH € TOMOUIBIO
TPUTOHOMETPUYECKON  OKPY)KHOCTU. PellleHHe  TPUTOHOMETPUYECKUX
HEPaBEHCTB.

OCHOBHBIE METOJBI PEIICHUS IMOKa3aTeNbHBIX U JIOTapu(hMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OcHOBHbIE  METOABI  PEUIEHUS CHUCTEM U  COBOKYITHOCTEU
paIMOHANIbHBIX, HWPPAIMOHATBHBIX, MOKA3aTEIbHBIX U JIOTApU(DMHUUIECKUX
ypaBHEHUH.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C TApAMETPAMH.

[IpumeHeHne ypaBHEHHH, CUCTEM W HEPABEHCTB K PEUICHUIO
MaTEMaTUYECKUX 3aJlad M 3aJlad M3 pa3IU4HbIX O0OJlacTell HAayKH U
peanabHOM )KU3HU, HHTEPIPETALS MOTYyUYEHHBIX PE3YJIHTATOB.

DyHKUUH U TPaPUKH

I'padux komnozunmu Gpyaknui. ['eomerpuyeckue o0pas3bl ypaBHEHUN
Y HEPABEHCTB HAa KOOPJAWHATHOM IMIOCKOCTH.

Tpuronomerpudeckue GyHKIHH, UX CBOMCTBA U TpadUKH.

I'paduuecknie MeTONmbI peIICHHUS YpaBHEHUH W HEPaBEHCTB.
['padraeckue MeTO B pelieHus 3a/1a4 ¢ mapaMeTpamu.

Hcnonp3zoBanue rpadukoB GyHKIUHN U1 UCCIEA0BAaHUS MPOLIECCOB U
3aBUCUMOCTEH, KOTOpPHIE BO3HUKAIOT IPU PEIICHHH 3a1ad W3 JPYTrUux
y4€OHBIX TPEAMETOB U pPEaTbHOU KU3HH.



Hayana MaTeMaTH4eCKOro aHaJIM3a

[IpumeHeHne TPOM3BOJHOM K  MCCIENOBAaHUIO (PYHKIUH Ha
MOHOTOHHOCTh M J3KCTpeMyMbl. HaxoxxneHue  HamOombliero
HAaUMEHBIIIETO 3HAUCHUN HEeNPEephIBHON (DYHKIIUU HA OTPE3KE.

[IpuMeHeHne NpoOU3BOAHON 711 HAXOXKACHUS HAWIIYy4YIIEr0 PELICHHUS
B IPUKIAAHBIX 3aJadax, I OIpPENECICHUs CKOPOCTM U YCKOPEHHUS
nporecca, 3aJJaHHoTro (hopMysoi uiu rpaduxom.

[lepBooOpa3Has, OCHOBHOE CBOWCTBO nepBOOOpa3HBIX.
[lepBooOpa3ubie  snemeHTapHbIX  QyHkumid. [lpaBuna  HaxoxaAeHHUS
epBOOOPA3HBIX.

HNuterpan. I'eoMeTpuyeckuii CMBICT HUHTErpajia. BbelunucieHue
ornpenenéHHoro uurerpana no gopmyne Hototona-JlerOuuna.

[Ipumenenue uHTErpana s HaxOKIEeHUs IUIOIIAIel MIIOCKUX hUryp
1 00BEMOB T€OMETPUUECKUX TETI.

[Tpumepsr pelLIeHuin b depeHnnanTbHbIX YPaBHEHUM.
MaremMatnueckoe MOJEIUPOBAHUE PEATBbHBIX IPOLECCOB C IOMOULIBIO
muddepeHImanbHbIX YPaBHECHUH.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«AJITEBPA N HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»
(YTJIYBJIEHHBIM YPOBEHbB) HA YPOBHE CPEJIHEI'O OBIIEIO
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpa:xIaHCKOTO BOCIIMTAHUS:

c(hOpMUPOBAHHOCTh TPAXKAAHCKOW TO3UIMU OOYyYarolmerocss Kak
aKTUBHOTO M  OTBETCTBEHHOI'O  YJieHa  POCCHMCKOTO  OOIIecTBa,
OpeACTaBJICHUEe O MaTeMaTHYeCKUX OCHOBax  (DYHKIIMOHHUPOBAHUS
Pa3IUYHBIX CTPYKTYpP, SBJICHHM, TPOIEAYyp TPa)xJaHCKOTO OOIIeCTBa
(BBIOOPBI, OMPOCHI U APYToe), YMEHUE B3aUMOJICHCTBOBATh C COLIMAIBHBIMU
WHCTUTYTaMU B COOTBETCTBUU C UX (DYHKIIUSIMHU U Ha3HAUCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpPMUPOBAHHOCTh  POCCHHCKOW TPaXKJIAHCKOHW  HJICHTUYHOCTH,
YBAXEHUS K TMPONUIOMY M HACTOALIEMY POCCHICKONM MaTEMaTHKH,
LIEHHOCTHOE OTHOLIEHHE K JIOCTUKEHUSM POCCUHUCKUX MAaTEMaTUKOB U
POCCUNCKON MaTeEMaTUYECKOM MIKOJIbI, UCIIOJIb30BAaHUE ATUX TOCTHKEHUH B
IPYTUX HAyKax, TEXHOJIOTHX, chepax IKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHHue JTYXOBHBIX HEHHOCTEN POCCUICKOTO HapoJa,
c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, JTUYECKOTO IOBEICHUSA,
CBA3aHHOIO C TMPAaKTHYECKUM MPUMEHEHHUEM JOCTHXKEHUN HAayKu U
NEATENIbHOCThIO YYEHOTO, OCO3HAHWE JIMYHOTO BKJIAJa B IOCTPOEHUE
YCTOMYHMBOTO OYAYIIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE  OTHOIIEHWE K  MHUpPY, BKIIOYas  3CTETUKY
MaTeMaTUYeCKUX  3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, PEIICHHI,
paccyXIeHul, BOCIPUHMYHMBOCTD K  MAaTeMaTHYECKUM  acCIEKTaM
Pa3IMYHBIX BUJOB UCKYCCTBA;

5) pu3nuecKoro BOCIUTAHUSA:

c(hOpMHUPOBAHHOCTh YMEHHS MPUMEHSITh MATEeMATHYECKHE 3HAHUSA B
WHTEpEcaxX 3I0pPOBOTO0 M 0€30MacHOTO 00pa3a JKHW3HH, OTBETCTBEHHOE
OTHOIIEHHE K CBOEMY 3/0POBBIO (3I0pOBOE MUTAHHE, COATAHCUPOBAHHBIN
peXUM 3aHITUH U OTHbIXa, peryjisipHas (Qu3nyeckass AaKTUBHOCTD),



(¢u3nueckoe  COBEpUICHCTBOBAHWE  MpPH  3aHATHSAX  CHOPTHUBHO-
03710POBUTENBHON JEATEIBHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS

TOTOBHOCTh K TPYyJly, OCO3HAHUE IIEHHOCTU TPYAOJI00Us, UHTEPEC K
paznuuHbIM cepaM MNpPoPEeCCHOHANBHON JEATEIbHOCTH, CBSA3aHHBIM C
MAaTEeMaTUKOM M €€ IPUIIO0KEHUIMH, YMEHUE COBEpPIIATh OCO3HAHHBIN
BbIOOp Oymyiieit npodeccuu U peain30BbIBATH COOCTBEHHBIC KU3HEHHBIE
IUTaHbl, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa30BaHUIO U
caM000pa30BaHUIO Ha MPOTIKEHUH BCEU JKU3HU, TOTOBHOCTh K AKTUBHOMY
y4acTUI0 B  pEUIEHUMHM  NPAKTUYECKUX  3aJady  MaTeMaTH4eCKOu
HaIpPaBJIEHHOCTH;

7) 3KOJIOTNY€eCKOT0 BOCTIUTAHMS:

c(OpPMHPOBAHHOCTH IKOJIOTMUECKOW KYIbTYpbl, TOHUMAaHUE BIUSHUS
COLIMAJIbHO-PKOHOMHMYECKUX TMPOLIECCOB HAa COCTOSIHUE MPUPOJHON U
COLIMAJILHOM CpeJlbl, OCO3HAHUE TJIO0ATBHOTO XapakTepa 3KOJOTHYECKHX
npo0sieM, OpHEHTalMs Ha TMPUMEHEHUE MAaTEMaTHYECKUX 3HaHUW s
pemieHuss 3agad B OOJAacTH OKPY’KalIleW Ccpenbl, IUIAHUPOBAHHE
MOCTYIIKOB M OILEHKH WX BO3MOKHBIX MOCJEICTBUNA IS OKpY>Karolen

Cpelbl;
8) HeHHOCTH HAYYHOIO MO3HAHMS:
c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO

COBPEMEHHOMY YpPOBHIO Da3BUTHsI HAyKd M OOIECTBEHHON MPaKTUKH,
NOHUMAHUE MaTeMaTHYECKOM HaykKu Kak cdepbl  YeIoBEUYECKOM
NEATENIbHOCTH, JTalnoB €€ pa3BUTUA M 3HAYMMOCTH JJIsl Pa3BUTHSA
UUMBWIN3ALMUH, OBJIAJACHUE SI3bIKOM MAaTEMAaTUKM M MaTeMaTU4YEeCKOU
KYJIbTYpOH KaK CPEACTBOM IIO3HAHWS MHPA, TOTOBHOCTH OCYIIECTBIATH
MPOEKTHYI0 M HCCIIENOBATEIbCKYIO AEATEIIbHOCTh WHAWBUAYAIBHO U B

rpyIIe.

METANPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHUBEPCATIbHbIE YUeOHbIE 1eHCTBUSA

ba3oBble JJornuyeckue aeiicTBUA:

BBISIBIATH u XapaKTepHU30BaTh CYIIECTBEHHBIEC NPU3HAKU
MaTeMaTH4YeCKUX OOBEKTOB, TMOHSTHH, OTHOIICHUN MEXIy IOHSTHUSIMH,
dbopMynupoBaTh OMNpEACICHUs MOHSATUM, YCTaHABIWBATh CYIIECTBEHHBIN



MpU3HAK KjlacCU(UKAIMK, OCHOBaHUSA MJisi OOOOIIEHHWS W CpaBHEHWUS,
KPUTEPHUH TPOBOJIMMOTO aHAIIN3A;

BOCIIPUHHUMATh, (OPMYyIHpPOBaTH W TPEOOPa3OBBIBATH CYXKICHHUS:
YTBEPAUTEIbHBIC W OTPHUIATCIbHBIC, CIUHUYHBIC, YaCTHBIE W OOIIHE,
YCIIOBHBIE;

BBISBJISATh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U
npoTuBopeunss B (aKTaX, IAaHHBIX, HAONIOACHUSIX M YTBEPKICHHSIX,
npeaiaraTbh KpUTEPUH TSI BBISBICHHUS 3aKOHOMEPHOCTEH U IPOTUBOPECYHIA;

JIeaTh BBIBOJIBI C UCIIOJB30BAHMEM 3aKOHOB JIOTUKH, JACTYKTUBHBIX U
WHAYKTHBHBIX YMO3aKIIOUCHUN, YMO3aKIIOUECHUH TI0 aHAJIOTHH;

MPOBOJIUTh  CAMOCTOSITEJILHO  JIOKa3aTeNbCTBA  MAaTeMaTHYECKUX
YTBEPKJECHUH (TIpSIMBIE U OT MPOTHBHOIO), BHICTPAWBAaTh apryMCHTAIIUIO,
NPHUBOJUTh TMPUMEPHIl M KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBCHHBIC
CYXKJICHUS Y BBIBOJIBI;

BbIOMpATH CIOCO0 pelieHus yueOHOM 3a1aun (CpaBHUBATH HECKOIBKO
BApUAHTOB PEIICHMS, BBHIOMpaTh HauboJiee MOAXOMSIIMMN ¢  Y4ETOM
CaMOCTOSITEILHO BBIJICIICHHBIX KPUTEPHEB).

Ba3oBnble ucciienoBarejabCcKue AeCTBUS:

UCIIOJIB30BaTh  BOMPOCHI KaK HCCIIENOBATEIILCKUM HWHCTPYMEHT
no3HaHus, (GOPMYJIUPOBATH BOIMPOCH], (PUKCUPYIOIIHE MPOTHBOpPEUHE,
npoOjieMy, YCTaHaBIMBAaTh MCKOMOE WM JIaHHOE, (HOPMHUPOBATH THIIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3UIINI0, MHEHHUE;

IPOBOJIUTh ~ CAMOCTOSITEILHO  CIUIAHUPOBAaHHBIM  DKCIIEPHUMEHT,
UCCJICOBAaHNE TI0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYECKOIo
00beKTa, SBICHMS, TIPOIECCa, BBISIBJICHUIO 3aBUCUMOCTEH  MEXIY
00BEKTaMH, SBICHUSIMH, POIIECCAMU;

CaMOCTOSITEIbHO  (hOopMyNIHpoBaTh 00O0OIIEHUS W  BBIBOJBI IO
pe3ynbTaTaM TMPOBEAEHHOTO HAONIOACHUS, WCCICIOBAaHUS, OILICHUBATH
JI0OCTOBEPHOCTH MOTYUYEHHBIX PE3YJIHTATOB, BEIBOJAOB M 0000IIECHUH;

IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIIBUTAThH
MPEATIOIO0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ uHpopmanmeii:

BBISIBIIATE JASUIUTHI MHGOPMAIUH, JTAHHBIX, HEOOXOJMMBIX IS
OTBETa HA BOIIPOC M JJISl PEIICHUS 33/1a4H;



BbIOMpaTh HMH(POpPMALMIO M3 HCTOYHUKOB pA3JIMYHBIX THIIOB,
aHAIM3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH MH(OPMAIUIO
pa3IUYHBIX BUIOB U (OPM IMPEACTABICHHUS;

CTPYKTYpPUpPOBaTh HMH(POPMALIMIO, MPEACTABIATh €€ B Pa3IUYHBIX
(dopMax, WITIOCTPUPOBATH TpaUUECKU;

OLICHMBAaTh  HAAEKHOCTh  HMHPOPMALMU MO  CAMOCTOSITENBHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eHCTBUS

OOmenue:

BOCIIPUHUMATh W (OPMYJIUPOBATH CYXKJICHUS B COOTBETCTBUU C
YCJIIOBUSIMU M TIETISIMH OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3pPEHUsI B YCTHBIX W TMUCHMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 10
XOJly PEIICHUS 3a/1a4i, KOMMEHTUPOBATh MOJYUYCHHBIN PE3yJIbTaT;

B XO7le 00CYXJICHHS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOi
TEMBbI, TTPOOJIEMBI, PEIIaeMON 3a7auM, BbICKAa3bIBaTh UJEH, HAIICJICHHbIC Ha
MOMCK PEIIeHHUs, COIMOCTaBIATh CBOM CYXJICHHS C CYXICHHSIMU JPYTHUX
YYaCTHUKOB JHajioTa, OOHAPY)KHMBATh pPa3jIU4Me M CXOJCTBO IO3UIUH, B
KOpPpEeKTHOH (hopMe (popMyTupoBaTh pa3HOTIACHsI, CBOU BO3PAKEHUS,

NPEACTaBIATh  pe3yJbTaThl  pEIIeHUs]  3ajlauyd, dSKCIEPUMEHTA,
UCCJIOBAHUS, POEKTA, CAMOCTOSTEIIFHO BBIOUPATh (popMaT BBICTYILICHUS
¢ yuéToM 3a7a4 Mpe3eHTAUA U OCOOEHHOCTEH ayIUTOPHH.

PerynsiTuBHbIe yHHBepcaibHbIe YUueOHbIe JAeiicTBUS

Camoopranusanus:

COCTaBIIATh IUIAH, AJITOPUTM pEUICHUS 3aJlayd, BbIOMpATh CHOCOO
pEIICHHs ¢ YIETOM UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATHh BAPUAHTHI PEUICHUI ¢ yUETOM HOBOM
uHbOpMaITIH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

BJIQ/ICTh HABBIKAMH TO3HABATENHFHON pediekcuu Kak OCO3HAHUSA
COBEpIIAEMbIX JAEHCTBUM U MBICIUTEIbHBIX MPOLECCOB, UX PE3YIbTATOB,
BIIQJIETh CIIOCOOAMU  CaMOIIPOBEPKH, CAMOKOHTpPOJS  IMpolecca U
pe3yibpTaTa peuieHrus MaTeMaTUYeCKOU 3aauu;



NPEeIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH NMPH PEHICHUU
3a/layd, BHOCUTh KOPPEKTHBbI B JEATEIbHOCTb HAa OCHOBE HOBBIX
00CTOATENBCTB, JAHHBIX, HAWJICHHBIX OMIMOOK, BHISBICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBHUE pe3yjbTaTa LM U YCIOBUSAM, OOBICHATH
NPUYMHBI JTOCTHXKEHUS WIM HEAOCTHIXKEHUS DPE3yJbTaTOB NEATEIbHOCTH,
HaXOJUTh OLIMOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1€AATEIbHOCTD:

NOHMMAaTh M  HCIOJb30BAaTh MPEUMYIIECTBA KOMaHAHOW U
VMHIUBHUYaTbHOW paOOTHI NP PEIIeHUU YYeOHBIX 3a/1a4, IPUHUMATH 11T
COBMECTHOW JI€SITENIbHOCTH, IUIAHUPOBATh OPraHU3alMi0 COBMECTHOMU
paboThl, pacnpeneisTh BUIbI padoT, JOroBapUBaThCs, 00CYX AATh MPOLIECC
U pe3ysIbTaT paboThl, 00001IaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYyNNOBBIX (opmax paboTel (0OcyxkneHus, oOMeH
MHEHUH, «MO3TOBBIE IITYPMbD» U UHbBIE), BBITIOIHATH CBOIO YaCTh pabOTHI U
KOOPJIUHUPOBATH CBOM JEWUCTBUA C JPYTMMH YI€HAMH KOMaH]IbI,
OLIEHMBAaTh Ka4yeCTBO CBOEr0 BKJIaJa B OOIIMH MPOAYKT IO KPUTEPUSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMU B3aUMOIEHCTBHSL.

INPEAMETHBIE PE3YJIBTATbBI

K koniry o6yuenns B 10 kj1acce 00y4aromuiics MOJyYUT CIECAYIOIINE
IpeAMETHBIC PEe3YJIbTAaThl IO OTIACIBHBIM TeMaM paboudeil IPOTrpaMMBI
y4eOHOT0 Kypca «Anredpa 1 HadaJla MaTEeMaTHYECKOTO aHATN3ay:

Yucsaa 1 BBIYUCIEHUS:

CBOOOJIHO  OMEPHPOBATh  IMOHATHAMHU:  pallMOHAIBHOE  YHUCIIO,
OeckoHeUyHas Tepuoandeckas apoOb, IPOILECHTHI, UPPAMOHATIBHOE YHCIIO,
MHOXECTBA  pAlMOHAIBHBIX W  JICUCTBUTEIIBHBIX  YHCEI, MOIYJb
JICMCTBUTEIBHOTO YUCJIA;

MPUMEHSATh APOOU M MPOLEHTHI ISl PEIICHUs MPUKIAIHBIX 3aJa4 U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOU KU3HU,

NPUMEHSATh NPUOIMKEHHBIC BBIUMCIICHHUS, TMpaBUiia OKPYIJICHHUS,
NPUKHUJIKY U OLIEHKY PE3yJIbTaTa BHIYUCICHUN;

CBOOOJIHO ONEPUPOBATH MOHSATHEM: CTCIICHBb C IIEIBIM TOKa3aTelieM,
HCIIOJIb30BaTh MOAXOANIYI0 (OPMY 3alMCH JEHCTBUTEIBHBIX YHCEI IS
pEIICHUS TPAKTUYECKUX 3a]1a4 U MIPEJICTABIICHUS JaHHBIX;



CBOOOJIHO  OMNEpUPOBATh TMOHATHEM: apU(PMETUUYECKHI  KOpPEHb
HATypaJIbHOW CTEIIECHH;

CBOOOJHO ONEpUpPOBAaTh IMOHSATUEM: CTENEHb C pPalOHAJIbHBIM
MTOKA3aTeIEM;

CBOOOJIHO ONEPUPOBATH MOHATUSAMHU: Jorapudm uyucia, 1eCITUUHbIC U
HaTypaJIbHBIC JIOTApUPMBI;

CBOOOJIHO OMNEPHUPOBATH TMOHATHSIMU: CHHYC, KOCHUHYC, TaHTEHC,
KOTaHI'€HC YUCJIOBOTO apryMEHTa;

ONEpPUPOBATH MOHATHUSIMU: APKCUHYC, APKKOCUHYC U apKTaHI€HC
YUCJIOBOTO apryMEHTA.

YpaBHeHUsI M HEPABEHCTBA:

CBOOOJIHO  OMEPHUPOBATH TMOHATHSAMHU: TOXKJICCTBO, YpaBHEHHE,
HEpPABEHCTBO, PABHOCWIbHBIC YpAaBHEHUS U  ypPaBHEHUS-CIICICTBUS,
PaBHOCUJIbHBIE HEPABEHCTBA;

MPUMEHATh Pa3IMYHbIC METObI PEIICHUS PAllMOHAIBHBIX U JIPOOHO-
palMOHANBHBIX YPAaBHEHUM, NPUMEHSATh METOJ MHTEPBAJIOB JJISI PELICHHUS
HEPaBEHCTB;

CBOOOJHO  OMEpUpOBATh TMOHATUAMH: MHOTOWIEH OT OJHOHU
NEPEeMEHHOW, MHOTOWIEH ¢ UeJIbIMA KO3 PUIIMEeHTaMH, KOpPHHU
MHOT'O4YJI€HA, IPUMEHSATH JICJICHUE MHOTOWIEHA HA MHOTOWIEH C OCTATKOM,
Teopemy besy u Teopemy Buera s pemenus 3anay;

CBOOOJTHO OMEPUPOBATH MOHATHUSAMU: CUCTEMA JIMHEHHBIX YpaBHEHUI,
MaTpula, ONPEAENIUTENb MATPULIBI 2 X 2 U €r0 T€OMETPUUYECKUN CMBICT,
UCIIOJIb30BAaTh CBOMCTBA ONpEAENHUTENs 2 X 2 1 BBIYUCIEHUS €ro
3HAYEHUS, MPUMEHATh ONPEACTUTENN IJI1 PELICHUS CUCTEMbl JIMHEHHBIX
YPaBHEHUW, MOJEIUPOBATH PEAIBbHBIE CUTYallUd C IOMOIIBK) CHCTEMBI
JIMHEMHBIX YPAaBHEHHM, MCCIEI0BATH MOCTPOCHHBIE MOJEIN C IMOMOIIBIO
MATPHI] ¥ ONIPEAECIUTEIICH, UHTEPIIPETUPOBATD IOJYYEHHBIN PE3YJIbTaT;

UCIIOJIb30BAaTh CBOMCTBA NEMCTBUU C KOPHSIMHU ISl TpeoOpa3oBaHUs
BBIPAKCHUU;

BBITIONHATh TPEOOPa30BaHUs YHCIOBBIX BBIPAKECHHH, COICPKAIIUX
CTEIIEHU C PALMOHAIBHBIM ITOKA3aTEIEM;

UCTIONIb30BaTh ~ CBOMCTBa  JyiorapudmoB  1yisi  mpeoOpa3oBaHUs
norapu(MUYECKUX BBIPAKEHUH;



CBOOOJIHO OTIePHPOBATH MOHATUSMH: uppaloHaIbHbIC,
MOKa3aTeNbHbIC U JIOTApU(PMUIECKIE YPABHEHUS, HAXOIUTh MX PEIICHHS C
MOMOIIIHIO PABHOCHIIBHBIX MIEPEXO0/I0B WIIM OCYIIECTBIISAS TPOBEPKY KOPHEH;

NPUMEHSATh  OCHOBHBIE  TPUTOHOMETpHUYECKHe  (OPMYNBI s
npeoOpa3oBaHus TPUTOHOMETPUUIECKUX BBHIPAKEHUH;

CBOOO/IHO OTIEPUPOBATH MOHITHEM: TPUTOHOMETPUIECKOE YpaBHEHHE,
NPUMEHATh HEoOXoauMble (OPMYNBI JIsi PEHICHHS OCHOBHBIX THIIOB
TPUTOHOMETPUIECKUX YPABHECHHIA;

MOJICTMPOBATh PEANbHbIC CUTYallMd Ha SI3bIKE anreOpbl, COCTABISATH
BBIPAKCHUS, YpAaBHEHUS, HEPABEHCTBA MO YCJOBHIO 3a/1aYH, MCCIIEI0BATh
MOCTPOSHHBIC MOJIETH C UCITOJIb30BAHUEM ammapara aiareOpsi.

DyHKIUM U TPaPUKH:

CBOOO/IHO OIEPUPOBATh TOHATHUAMH: (DYHKIHS, CIIOCOOBI 3aJaHus
(GyHKIIMK, B3aMMHO 0OpaTHble (YHKUMU, KOMIO3ULUS (YHKIUN, Tpaduk
(GyHKIMH, BBIOTHATH  OJEMEHTApHBIE MpeoOpa3oBaHus TrpadHKOB
byHKIM;

CBOOOJTHO OMEPUPOBATH TMOHATUSMU: O0JACTh OINPEACIICHUS H
MHOKECTBO  3HayeHUW  (QPYHKIUHU, HYIM (QYHKIUH, TPOMEKYTKH
3HAKOTOCTOSHCTBA;

CBOOOJHO ONEPUPOBATH MOHATUSIMU: YETHBIE M HEUYETHBIC (DYHKIIUH,
nepuoguveckue  (GYHKIUHM, TPOMEKYTKM MOHOTOHHOCTH  (QYHKIIUH,
MaKCUMyMbl ¥ MHUHUMYMbl (YHKIMH, HauOoiblllee W HaWMEHbIIEe
3HaueHue (QYHKIMH Ha POMEXKYTKE;

CBOOOJTHO  ONEPHUPOBATH TOHATHSAMHU: CTENEHHas (QYHKIUSA C
HaTypaJbHBIM M LENBIM TOKa3aTeneMm, rpaduk CTENEeHHON (QYHKIUU C
HaTypaJIbHbIM M LEJNbIM IOKa3zaTeneM, rpaduk KOpHs N-0il CTeNeHH Kak
dbyHKIIMK 00paTHOM CTETIEHH C HATYyPaJbHBIM MTOKA3aTeJIEM ;

ONepUpOBaTh MOHATUSAMU: JIMHEHHas, KBaJpaTU4yHas M JPOOHO-
JAUHEWHas (QYHKIOUHM, BBINOJHATH JJIEMEHTApHOE MCCIEJOBAaHUE U
MOCTPOEHUE UX TPAPUKOB;

CBOOOJIHO OTEepPUPOBATH HNOHATUSMH: noKa3aTeNbHas u
norapudmMudeckas (yHKIIUU, UX CBOWCTBA W TpadUKH, MCTIOIB30BATh HX
rpaduKu ISl pelIeHNs ypaBHEHU;



CBOOOTHO  OMEPUPOBATH  MOHATHUSAMU:  TPUTOHOMETPHUECKAS
OKPYXXHOCTh, OTPEICICHUEC TPUTOHOMETPUYCCKUX (YHKIIMA YHCIOBOTO
apryMeHTa,

UCIIOJIb30BaTh Trpaduku (DYHKIHMH 171 MCCIIENOBAaHUS IMPOIECCOB U
3aBUCUMOCTCH TpH PEUICHUW 3aJad W3 JPYTHX YYEOHBIX NPEIMETOB H
peaNbHOW  JKM3HHW, BBIpaXaTh (OpPMYJIaMH  3aBUCUMOCTH  MEXKIY
BEJITMYMHAMM;

Hauyana maTeMaTH4ecKOro aHAIM3a:

CBOOOTHO  ONEpHUpPOBATHL  MOHATHAMH:  apudMeTHueckas W
reOMETpPUYECKasl MPOorpeccusi, OCCKOHEUHO YObIBaIOas reoMeTpUdecKast
NpOrpeccusi, JIMHEWHBIH W SKCIOHCHIUAIBHBIN POCT, (hopMysa CIOXKHBIX
IPOIICHTOB, UMETh TPE/ICTABIICHUE O KOHCTAHTE;

UCIIOJIb30BaTh  NPOTPECCHM  JIJII  PCIICHHUS  peajbHBIX  3ajad
NPHUKJIATHOTO XapaKTepa;

CBOOOJHO ONEPHUPOBATH MOHATHSIMH: IOCIEAOBATEIBLHOCTD, CIIOCOOBI
3alaHug  TIOCJIeIOBAaTEIbHOCTEH,  MOHOTOHHBIE M  OrpaHUYCHHBIC
MOCJIEIOBATENIbBHOCTH, MOHUMATh OCHOBBI 3apPOKJEHUS MAaTEMaTHYECKOTO
aHaiM3a Kak aHajin3a OECKOHEUYHO MaJIbIX;

CBOOOJTHO OINEPUPOBATH MOHATUSIMH: HEMPEPbIBHbIE (YHKINUU, TOUKU
paspbiBa rpaduka GyHKIIUH, aCUMITOTH Tpadrka GyHKIINY;

CBOOOJHO oOMepupoBaTh MOHATHEM: (QYHKIHMSA, HENpephiBHAS Ha
OTpe3Ke, MPHUMEHSITh CBOWCTBA HEMPEPHIBHBIX (YHKIMHA I pelIeHUs
3ajay;

CBOOOJTHO ONEPUPOBATH MOHITHAMU: MEPBasi U BTOPAsi MIPOU3BOIHBIE
dbyHKIIMM, KacaTeabHas K rpaduKy QyHKIINY;

BBIUUCTSATh TPOU3BOJHBIE CYMMBI, TPOU3BEJCHUS, YACTHOTO W
KOMITO3UIIUM JIBYX (YHKIUW, 3HATh MPOU3BOJHBIC DJIEMEHTAPHBIX
byHKIMI;

UCIIOJIb30BaTh T€OMETPUUCCKUN M (DU3UIECKUN CMBICT MPOU3BOIHON
JUTSL peIIeHUs 3a1a4.

MHo:xecTBA U JIOTMKA:

CBOOOJTHO OIEPUPOBATH TOHITHSIMHU: MHOMXECTBO, OIEpaliyd HaJ
MHO>XE€CTBAMHU;



HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM ammapaTr Uil ONMMCAHUs
peanbHbIX IPOLECCOB U SIBJICHUH, P PEIICHUH 3aa4 U3 APYTUX Y4eOHbIX

MPEIMETOB;
CBOOOJHO  OMNEpUpPOBaTh TMOHATUSAMU: ONpPENETIEHUE, Teopema,
ypaBHEHHE-CIIE/ICTBUE, CBOICTBO MaTeMaTUYECKOT O 00BbeKTa,

JI0KA3aTeJIbCTBO, PABHOCUJIbHBIE YPABHEHUS U HEPABEHCTBA.

K koHiry o6yuenus B 11 ki1acce 00y4aromuiics: MOJyduT CIECAYIOIINE
IOpEeIMETHBIE PE3YNbTaThl IO OTACIbHBIM TeMaM paboyeil MporpamMmmbl
yueOHOro Kypca «Anredpa v Hayajga MaTeMaTHUYECKOTO aHAIN3a:

Yucia 1 BBIYUCIICHUSA:

CBOOOJTHO ONEPUPOBATH MOHATUSMU: HATYpPAJIbHOE M II€JI0€ YHUCIIO,
MHOXKECTBA HATYypPAJIbHBIX M LEJIbIX YMCEJ, MWCIOJIb30BaTh MPU3HAKU
nenumocty nenbix yucen, HOJ u HOK HaTypasibHBIX YHCEN I pEeIICHUS
3a/1a4, IPUMEHATh anroput™ EBknunaa;

CBOOOJTHO OINEPUPOBATH MOHATHEM OCTATKa MO MOJYJIO, 3aITUCHIBAThH
HaTypaJbHbIC YHUCIIA B PA3JIMYHBIX IO3ULMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJHO  OMEpUpPOBATH TMMOHATUAMH: KOMIUIEKCHOE YHCIO U
MHO>KECTBO KOMIUJIEKCHBIX YHUCEJl, NPEACTaBIATh KOMIUIEKCHBIE YHCIIa B
anrebpanueckod W TPUTOHOMETpUYECKOoW  (opme,  BBINOJIHATH
apu(pMeTHYEeCKUEe Olepalud ¢ HUMH M H300pa)kaTh Ha KOOPAMHATHOM
IJIOCKOCTH.

YpaBHeHUs 1 HEPABEHCTBA:

CBOOOHO OIIEPUPOBATH MIOHATUSIMMU: VppallOHAIbHBIE,
NoKa3aTeJbHbIC U JIorapu(PMUUIECKUE HEPABEHCTBA, HAXOAUTh UX PEIICHUS
C ITIOMOILBI PABHOCUJIBHBIX IIEPEXO/0B;

OCYLIECTBIISITh OTOOP KOPHEH IMpPH PEIIEHHMH TPUTOHOMETPHUUYECKOIO
YpaBHEHHS,

CBOOOJIHO OIIEpPUPOBATH IIOHATUEM TPUTOHOMETPUUECKOE
HEPaBEHCTBO, NPUMEHATh HeoOXoaumble (GOpPMYJIbl ISl pELIEHUs
OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOO/IHO OMNEPUPOBATH TMOHATHUAMU: CHUCTEMA U COBOKYIHOCTH
YPABHEHHUM U HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBHS,
HaxXOIWTh pEUIEHUs CHUCTEMBI M COBOKYIHOCTEH  PpalMOHAJIBHBIX,
UppALMOHATbHBIX, TMOKA3aTENbHBIX U JIOTAPUPMUUYECKHX YpaBHEHHH U
HEPABEHCTB;



pemats  palMoHANbHBIE,  UppalOHAJbHBIE,  IOKAa3aTeNbHEIC,
JorapuMUUYECKUe W TPUTOHOMETPHUYECKHE YpPaBHCHHS M HEPaBCHCTBA,
COJIeprKaIIfe MOYJIH U TapaMeTphI;

NPUMCHATh TpapUUecKue METOAbl [JIS PEIICHHWS ypaBHCHHHA U
HEPaBEHCTB, a TAK)KE 3a/1a4 C MapamMeTpamu;

MOJICTHPOBATh pPEANbHbIE CUTYallud Ha SI3bIKE anreOpbl, COCTABISATH
BBIPQKEHUS, YPABHCHHMSI, HEPABEHCTBA U MX CHUCTEMBI IO YCJIOBHIO 3aJ1a4H,
MCCIIEZIOBATh MTOCTPOCHHBIE MOJICIH C MCIIOIH30BAHUEM armapara anreopsl,
UHTEPIIPETUPOBATH MOJTYyYEHHBIN pe3yIbTarT.

DYyHKIUHA U TPAaPUKU:

CTPOUTH TpaUKU KOMIIO3UIINN (DYHKIIHH C IIOMOIIIBIO DJICMEHTapHOTO
MCCJICIOBAHUS U CBOMCTB KOMITO3HIIMH JIBYX (DYHKITHI;

CTPOHWTHh TEOMETPUYECKHEe O0pa3bl YpaBHCHHM M HEPaBEHCTB Ha
KOOPJMHATHOW TJIOCKOCTH;

CBOOOJHO ONEPHPOBATH MOHATUIMH: TPaUKH TPUTOHOMETPHUSCKHUX
byHKIM;

OPUMEHSATh (QYHKIUU 11  MOJEIMPOBAHUA U  HCCIETOBaHUS
peaNbHBIX MPOIECCOB.

Havayia MaTeMaTH4eCcKOro aHajan3a:

UCIIOJIb30BaTh MPOU3BOJHYIO JUIsl HCClieoBaHUS (YHKIUM Ha
MOHOTOHHOCTH M SKCTPEMYMBI;

HAaXOAUTh HAWOOJbIIEE W HAaWMEHbIEe 3HAUYCHUA (PYHKIUU
HENPEPHIBHOI Ha OTPE3KE;

UCIIOJIb30BaTh MPOU3BOIHYIO JIJISi HAXOXK/IEHUS HAWITYUIIErO PEIICHUS
B MPUKIATHBIX, B TOM YHCII€ COIMAIbHO-d)KOHOMHYECKUX, 3a/ayax, s
OTIpe/IeNICHUs] CKOPOCTH M YCKOPEHHUS Mpoliecca, 3alaHHOr0 (GopMyIoi Uit
rpadukom;

CBOOOJTHO OTEPUPOBATH MOHATUIMH: TIEPBOOOPA3HAs, ONPEICIEHHBIN
WHTETpaj, HaXOIWUTh NEPBOOOpa3HbIE dSIEMEHTApHBIX (QYHKIUN WU
BBIYHCIISATH UHTETpal 1o ¢popmyne Hrrorona-JleiOnua;

HaXOAUTh TUIOMIANA TUIOCKHX (GUTYp B OOBEMBI T C TMOMOIIBIO
WHTETpaa;

UMETh TIPEJICTABIIEHHE O MAaTeMAaTHYeCKOM MOJCIHPOBAHUN Ha
npuMepe coctaBieHus AuddepeHInanbHbIX YPaBHEHUH;



pemiatb  OpUKIaAHbBIE 3aJa4d, B TOM  4YHCJI€  COLIMAJIBHO-
HKOHOMHYECKOTO U (bu3nUecKoro XapakrTepa, CpeacTBaMu
MaTEMaTHYECKOr0 aHAJIN3a.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
n/n NPorpamMmbI Bcero Konrpoaprre | Hpaktiieckite o0pa3oBaTe/bHbIE
padoThl padoTsbI pecypest
MHOK€ECTBO AEHCTBUTEIBHBIX YHCEIL.
1 MHuorounensl. PaninoHanbHbIe YpaBHEHUS 24 1
1 HepaBeHCTBA. CUCTEMBI JTMHEWHBIX
YpaBHEHUU
5 Oyukiuu u rpaduku. CteneHHas 12 1
(GYHKIMS C LIETBIM [TOKa3aTeleM
3 ApubmMeTnuecknii KOpeHb N-0if CTEIIECHHU. 15 1
HppaumonanbHble ypaBHEHUS
4 [lokazarenpHas ¢pynkuus. [lokazarenpHbie 10 1
ypaBHEHUS
5 Jlorapudmudeckas GyHKITUSA. 18 1
Jlorapudmuueckue ypaBHEHUS
5 TpuroHomeTpuuecKre BbIpaXKEHUs U 99 1
ypaBHEHUS
[TocnenoBarenbHOCTH U MPOTPECCUU 10
HenpepsiBuble pyHkiuu. [Iponssoanas 20
[ToBTOpeHnue, 060061IeHNE, 5 2




CUCTEMAaTHU3alUs 3HAHNHI

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

136

10




11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
n/n NMPOrpaMmblI Bcero Kontpoapupie | Mpaxruteckue o0pa3oBaTe/ibHbIE
padoThI padoTsbI pecypesI
1 UccnenoBanue GyHKIUN ¢ TOMOIIBIO 99 1
MTPOU3BO/THOM
2 [TepBooOpa3Hast ¥ HHTETpAT 12 1
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIUA. 14 1
Tpuronomerpruyeckue HepaBeHCTBA
4 WppatmonanpHble, Moka3zaTelbHbIE U 24 1
Jorapu(pmMuUecKre HepaBeHCTBa
KommnekcHsie yncna 10
HarypanbsHble u 11e1b1e yncia 10
Cucrembl paliMoHaIbHbIX,
7 HppAIMOHAIBHBIX IMOKA3aTEIbHBIX U 12 1
Jorapu(pMUUECKUX ypaBHEHHM
8 3anauyu ¢ mapameTpamu 16 1
9 [ToBTOpEHME, 06o6meHI:Ie, 16 5
cUCTeMaTu3aIlus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I1O 136 10 0

I[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThI

IIpakTH4eckue
padoTsl

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

MHO3K€eCTBO, Oneparuy Hajl
MHOKECTBAMH U UX CBOMCTBA

04.09.2023

Hwnarpammsl Diinepa-Benna

06.09.2023

[IpumeneHne TeopeTHKo-
MHO>KECTBEHHOTO arrapara Jiist
pelieHus 3aaa4y

08.09.2023

ParmonansHbIE YHCIA.
OOBIKHOBEHHBIE U JIECIATHYHBIE
IpoOH, IPOLIEHTHI, 0ECKOHEUHBIE
MIEPHOIUICCKHE IPOOH

09.09.2023

ParmonansHbIe YnCa.
OOBIKHOBEHHBIE U JECITUYHBIE
IpoOH, IPOLIEHTHI, 0ECKOHEUHBIE
MEPHOIUIECCKHE IPOOH

11.09.2023

[Ipumenenue apoGeil 1 NPOLEHTOB
JUISl pelleHUs IPUKIIaJHBIX 3a1a4

13.09.2023




[Tpumenenne apoOei 1 MPOIIEHTOB
IUTSL PEIICHUS IPUKIIaTHBIX 33124

15.09.2023

JlelicTBUTENIbHBIE YHCIIA.
PanmonansHbie U HppallHOHAIIBHBIE
yucna

16.09.2023

Apudmernueckue onepanuu c
I[eﬁCTBHTeJIBHBIMI/I qucjiaMu

18.09.2023

10

Monynbs AeCTBUTEIBHOTO YHCIIA U
€ro CBOMCTBA

20.09.2023

11

[IpuOnmxEHHBIE BRIYUCIICHUS,
MIpaBUJIa OKPYIJICHUS], IPUKUIKA U
OLICHKA Pe3yJIbTaTa BBIYNCICHUN

22.09.2023

12

OCHOBHBIE METOIbI PEIICHUS IICITBIX
1 IpOOHO-paITMOHATBHBIX
ypaBHEHUI U HEPABEHCTB

23.09.2023

13

OCHOBHBIE METOJIbI PEIICHUS LIEITbIX
1 IpOOHO-PAITMOHATBHBIX
ypaBHEHUH U HEPABEHCTB

25.09.2023

14

OCHOBHBIE METOJIbI PEIICHHUS LEITbIX
1 IpOOHO-paIMOHATBHBIX
ypaBHEHUI U HEPABEHCTB

27.09.2023

15

MHorouseHsl 0T OJJHOMI
IepeMeHHOM. Jlenenue MHOro4jieHa
Ha MHOTOWIEH ¢ ocTaTkoM. Teopema

29.09.2023




bezy

16

MHOTO4JIEHBI C IETBIMH
koapuuuentamu. Teopema Buera

30.09.2023

17

Pemenne cucrteM JUHEHHBIX
YpaBHEHUU

02.10.2023

18

Pemenne cucreM JIMHEMHBIX
YpaBHEHUU

04.10.2023

19

Marpuiia cucTeMbl JIMHEHHBIX
ypaBHeHU. OnpenennuTesb
MAaTPHUIBI 2X2, €r0 TEOMETPUUYECKHI
CMBEICII M CBOMICTBA; BRIYMCIICHHE €0
3HAYCHMUS

06.10.2023

20

Onpenenurtens MaTpUIBI 2X2, €ro
r€OMETPUUYECKUN CMBICIT U
CBOMCTBA; BBIYUCIIEHUE €TO
3HAYCHUS

07.10.2023

21

[Ipumenenue onpenenurens s
peLeHHs] CUCTEMBbI JIMHEHHBIX
ypaBHEHUH

09.10.2023

22

Perienne npukinagHbIx 3a1a4 C
MIOMOIIIBIO CUCTEMBI JTMHEHHBIX
ypaBHEHUH

11.10.2023

23

Pemenne MMPUKIIAJHBIX 3a1a4 C
MOMOIIIBIO CUCTEMBI IMHEHMHBIX

13.10.2023




YpaBHEHUU

24

KonTtponsHast padoTa:
"PanimonanbHble ypaBHEHHS U
HepaBeHcTBa. CHCTEMBI IMHEMHBIX
ypaBHeHUI"

14.10.2023

25

DyHKIHUSA, CTIOCOOBI 3aJaHus
¢yskun. BzaumHo oOpaTHbie
¢byukuun. Komnosunus GyHkimii

16.10.2023

26

I'paduk pyHkmu. JnemeHTapHbIe
npeoOpa3oBaHusi rpa(uUKoOB

byHKINNA

27

OO6actp onpeneneHus u
MHO>KECTBO 3HaYeHHH (PyHKIIH.
Hymu ¢ynkmuu. [IpomexxyTku 3HaK
MMOCTOSIHCTBA

28

UETHbie 1 HEUETHBIC (PYHKIIHH.
[lepuoauueckue GyHKINU.
[IpomMeXyTKM MOHOTOHHOCTH

GbyHKIIII

29

MakcuMyMbl 1 MUHUMYMBI
¢byukuun. Haubomneiiee u
HaMMCHbIIIee 3HAYCHUE (PYHKIMH Ha
MIPOMEXKYTKE

30

JIuneitnas, kBapaTU4YHas U




npoOHo-TMHEHHas pyHKIHH

31

DNeMEHTapHOE UCCIIEIOBAaHUE U
MOCTPOEHHE TPAPUKOB ITHX

byHKIMNA

32

DNeMeHTapHOE UCCIIeIOBAaHUE U
MIOCTPOEHUE IPAPUKOB ITHX

byHKIMNA

33

CrereHb ¢ eJbIM ITI0Ka3aTeleM.
bunoMm Herotona

34

CrereHb ¢ eJbIM ITI0Ka3aTeleM.
bunom Hrerotona

35

CrenenHas GyHKITUSA C
HATYpaJIbHBIM H IEJIBIM
nokaszarenem. E€ cBoiicTBa u

rpadguk

36

Kontponbnas padora: "CreneHnHas
¢dbynaknus. E€ coiictBa u rpaduk"

37

ApubdMeTnuecknii KOpeHb
HaTypaJIbHOM CTETEeHU U eTo
CBOMCTBA

38

ApubMeTHIecKrii KOpeHb
HaTypaJIbHOM CTETEeHU U eTo
CBOMCTBA

39

[IpeoOpa3oBaHMs YUCIOBBIX




BBIPAKECHUM, COACPIKAIUX CTEIICHU
Y KOPHHU

40

[IpeoOpa3oBaHwms YUCITOBBIX
BBIPAKECHUI, COJACPKANUX CTEIICHU
1 KOpHU

41

[IpeobpazoBaHust YHCIOBBIX
BBIPAKECHUI, COJACPKANUX CTEIICHU
U KOPHU

42

HppaumonaibHble ypaBHEHHUS.
OCHOBHBIE METO/IbI PEILICHUS
MppALMOHAIBHBIX YPABHEHUN

43

HppannonanbHbie ypaBHEHUS.
OcCHOBHBIE METO/IbI PEILICHUS
MppalMOHANIbHBIX YPaBHEHHM

44

WppatmonanbHble ypaBHEHHUS.
OcCHOBHBIE METOIbI PELLICHUS
WppalMOHANILHBIX YPaBHEHHIM

45

PaBHOCHIIBHBIE TTEPEXO/IbI B
peLeHNH HPPALIMOHAIBHBIX
ypaBHEHUH

46

PaBHOCUIIBHBIE TIEPEXOBI B
PELIEHUH UPPALMOHAIBHBIX
yYpaBHEHUH

47

PaBHOCUIIBHEIE Nnepexoaul B




PEIICHNHU UPPALMOHAIBHBIX
YpaBHEHUU

48

PaBHOCHIBHEIE Nnepexoanl B
PEIICHNHU UPPALMOHAIBHBIX
YpaBHEHUU

49

CaoiicTBa u rpaguk KOpHs N-oi
CTEeNEeHM KakK QYHKIIMH 00paTHOU
CTETEeHHU C HATYpaJIbHBIM
oKa3aTesieM

50

CaoiicTBa u rpapuk KOpHs N-oi
CTEeNeHM Kak GyHKIIMHU 00paTHOM
CTEIEHH C HaTypaJIbHbIM
IoKa3aTesieM

o1

KonTtponsnas padota: "CBoiicTBa 1
rpaduk KopHs N-0¥ CTENeHu.
HppanunonanbHbie ypaBHEHUA"

52

CreneHs ¢ paniruoHaJIbHbIM
MoKasaTelieM M €€ CBOMCTBA

53

CreneHs ¢ panirnoHaJIbHbIM
MoKa3aTeJIeM M €€ CBOMCTBA

54

CreneHs ¢ panirnoHaJIbHbIM
MoKa3aTeJIeM M €€ CBOMCTBA

55

IToxazaTtenbHast QpyHKIMSA, €€
CBOIicTBa U rpaduk




Hcnonw3oBanue rpaduka GyHKnum

%6 JUIsl peLIEHUs] YpaBHEHUN

57 Hcnons3oBanue rpaduka GyHKIum
JUISl peLIEHUs] YpaBHEHUIN
IToka3arenbHble ypaBHEHUS.

58 OCHOBHBIE METOIbI PEIICHUS
IIOKA3aTEIbHBIX YPAaBHEHHU
[Toka3arenbHble ypaBHEHUS.

59 OCHOBHBIEC METO/IBI pEIICHUS
ITOKA3aTENbHBIX YPAaBHEHHUI
[TokazaTenbHbIE ypaBHEHUS.

60 OCHOBHBIE METOJIbI PEIICHUS
MOKa3aTeIbHbIX YpaBHEHUN
KonTtponbHas padoTa:

61 "[Toka3arenbHas GyHKIIHS.
[TokazaTtenbHble ypaBHEHUS"

62 Jlorapudwm uuncna. CBoiicTBa
norapudma

63 Jlorapudm yucna. CoiicTBa
nmorapudma

64 Jlorapudm yucna. CoiicTBa
nmorapudma

65 JlecsiTuuHbIe U HaTypajIbHbIE

sorapumsl




JlecaTu4HbIE U HaTypajIbHbIE

66
norapupmMsl

67 [Ipeobpa3oBaHue BEIpAKEHHIA,
COJIeprKaluX Jorapu@mbl

68 [IpeoOpa3oBaHue BbIpakeHUH,
CoJIeprKaluX Jorapu@mbl

69 [IpeoOpa3oBanue BbIpakeHUH,
coJieprKalux Jorapu@mal

70 Jlorapudmuueckas QyHKus, €€
CBOMCTBa U rpaduk

71 Jlorapudmudeckas GyHKIUA, €€
CBOMCTBA U rpaduK

7 Hcnonws3oBanne rpaduka GyHKIIIH
JUISL pEIIeHUs] YpaBHEHU N

73 Hcnonws3oBanue rpaduka GyHKIIMH
JUIS peIlieHUs ypaBHEHUN
Jlorapudmuueckre ypaBHEHHUSI.

74 OCHOBHBIE METOJIBI PEIICHUS
Jorapu(MUUECKUX ypaBHEHHMA
Jlorapudmuueckre ypaBHEHUSI.

75 OCHOBHBIE METO/Ibl PEILICHUS
Jorapu(pMUIECKUX ypaBHEHUI

76 Jlorapugmuueckue ypaBHEHHS.

OcHoBHBIC MCTOAbI pCHICHUS




norapu(MUYECKUX ypaBHEHUI

7

PaBHOCHIIBHBIE TTEPEXO/IBI B
peleHnn JorapupMUIECKUX
YpaBHEHUU

78

PaBHOCHIIbHBIE TIEpEXO/IBI B
pelIeHnH JorapupMUUecKux
YpaBHEHUU

79

KonTponsHas pabora:
"Jlorapudgmuueckas QyHKITHS.
Jlorapudmudeckue ypaBHeHUS"

80

Cunyc, KOCUHYC, TAHT€HC U
KOTaHT'€HC YHCIIOBOTO apryMeHTa

81

Cunyc, KOCUHYC, TAHT€HC U
KOTaHT'€HC YHCIIOBOTO apryMeHTa

82

ApKCUHYC, QpKKOCHUHYC U
apKTaHI€HC YHUCIIOBOTO apryMeHTa

83

ApKCUHYC, QpKKOCHUHYC U
apKTaHT€HC YHUCIIOBOTO apryMeHTa

84

Tpuronomerpuyeckas OKpy>KHOCTb,
olpeielIeHue TPUrOHOMETPUUYECKUX
(GyHKLUI YUCIOBOTO apryMeHTa

85

Tpuronomerpuueckas OKpy>KHOCTb,
OTIPEIEIIEHNE TPUTOHOMETPUUECKHUX
(GyHKIUI YHUCIOBOTO apryMeHTa




OCHOBHbBIE TPUTOHOMETPUYECKHE

86
bopmyIbl

87 OCHOBHBIE TPUTOHOMETPUIECKHE
(hopmyIb

88 OCHOBHBIE TPUTOHOMETPUIECKHE
(hopmyIibt

89 OCHOBHBIE TPUTOHOMETPUIECKHE
(hopmyIibt

90 [IpeoGpaszoBanue
TPUTOHOMETPUUYECKHUX BHIPAKEHHH

o1 [IpeobpazoBanme
TPUTOHOMETPUUYECKHUX BBIPAKEHUI

92 [IpeobpazoBanme
TPUTOHOMETPUUYECKUX BBIPAKEHUI

93 [IpeobpazoBanue
TPUTOHOMETPUUYECKHUX BBIPAKEHUI

94 Perienne TpUroHoMeTpHUUECKUX
ypaBHEHUH

95 Perienne TpuroHoMeTprUUECKUX
ypaBHEHUH

96 Perienne TpuroHoMeTpruUECKUX
YpaBHEHUH

97 Perienne TpUroHOMETpHUYECKUX

yYpaBHEHUH




Pemrenne TpuroHoMeTpu4ECKUX

98 .
ypaBHEHUI

99 Pemenue TpuroHoMeTpudecKux
YpaBHEHUU

100 Pemenune TpuroHoMeTpUIECKIX
YpaBHEHUU
KonTponbHas pabora:

101 "TpUrOHOMETPUYECKUE BBIPAKEHUS
Y TPUTOHOMETPUYECKUE YPaBHEHHUS"
IlocnemoBaTeNILHOCTH, CIIOCOOBI

102 3aaHus [I0CJIE0BATEIBHOCTE.
Metoa MaTeMaTHYECKON MHTYKIIMHT
MOHOTOHHBIE ¥ OTPaHUYEHHBIE

103 rocieaoBarenbHOCTH. icTopus
aHayin3a OECKOHEYHO MaJIbIX

104 Apudmernueckasi Iporpeccus

105 ['eomeTpudeckas mporpeccust

106 Bbeckoneuno yObiBaroras
reoMeTpHruecKas Mporpeccus

107 CyMMa 6eckOHEeuHO yObIBaOLIEH
reOMETPUYECKON IPOTPECCHH
JIMHEeNHBIN U DKCIIOHSHIINAIbHBIN

108 poct. Yucno e. @opMyna CI0KHBIX

IIPOLICHTOB




JIMHENHBII 1 DKCIIOHEHITUAIbHBIN

109 pocrt. Hucno e. DopMyma CIOKHBIX
MIPOLIEHTOB
Hcnonp3oBanue nporpeccuu uist

110 pelIeHts peallbHbIX 3a7a4
MIPHUKIIATHOTO XapaKTepa
KonTponbHas pabora:

111 "TTocitenoBaTEIILHOCTH 1
nporpeccun”

112 HenpepoiBHBIC (YHKITHH B HX
CBOMCTBA

113 Touka pa3pbiBa. ACUMITOTHI
rpa¢ukoB QyHKITHI

114 CaoiicTBa (hyHKITUH HETIPEPHIBHBIX
Ha OTpe3Ke

115 CaoiicTBa (hyHKITUH HETIPEPHIBHBIX
Ha OTpe3Ke

116 MeTto1 UHTEPBAJIOB 7S PEIICHHUS
HEPaBEHCTB

117 MeTto1 UHTEPBAJIOB JIJIs1 PEIICHHUS
HEPaBEHCTB

118 Metoa HHTEpBAJIOB /sl peleHHs
HEpPaBEHCTB

119 IIpumeHneHne cBONCTB




HETPEPBIBHBIX (DYHKIMN 115
peuieHus 3aaa4d

[IpuMeHeHne CBOWMCTB

120 HEeNpepbIBHBIX PYHKUIUN 115
penIeHus 3a1a4

121 [TepBas 1 BTOpas MpOW3BOIHBIE
byHKIUN

122 Omnpenenenue, reOMveTquecmﬁ
CMBICTT TIPOU3BOIHOM

123 OnpeneneHHve, (U3UYECKUN CMBICIT
MIPOU3BOIHOM

124 VYpaBHeHUE KacaTeJIbHOU K rpaduKy
byHKIIN

125 VYpaBHEeHHE KacaTeIbHOU K TpaduKy
byHKIMH

126 [IpousBoiHbIE 37IEMEHTAPHBIX
byHKIMHA

127 [IpousBoiHbIE 27IEMEHTAPHBIX
byHKIMI
[IpousBoiHAs CYMMBI,

128 MIPOU3BEICHUSI, YACTHOTO U
KOMITO3UIIUHU (PYHKIIUN

129 [IpousBoiHASI CYMMBI,

MPOU3BCACHUS, HACTHOI'O U




KOMITO3UITUHU (DYHKIIAN

[IpounsBoHas cyMMBl,

130 MIPOU3BEJICHNUS, YACTHOTO U 1
KOMMO3UIMU (DYHKITUN
131 KonTpomabHas pabora: 1 1
"[IpousBoanas"
[ToBTOpenue, o6o0IICHNE,
132 CHCTEMAaTHU3alMs 3HAHUI: 1
"YpaBHeHus"
[ToBTOpEeHue, 0600IICHNE,
133 cUCTEMATU3AIUs 3HAHUI: 1
"®yukuun"
134 Hrorosas koHTpoJbHAs paboTa
135 Hrorosas koHTpoJbHAs paboTa
136 [ToBTOpEeHUE, 0600IICHNE, 1
cUCTEMATU3AlHUs 3HAHUI 02.10.2023
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThI

IIpakTH4eckue
padoTsl

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

[IpuMeHeHne npon3BOIHOMN K
HCCTIe0OBaHUIO (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

04.09.2023

[IpuMeHeHne npon3BOIHOMN K
HCCTeA0BAaHUIO (PYHKIIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

06.09.2023

[IpumeneHnre mpou3BOIHOM K
HCcCIe0BaHUIO0 (PYHKIMHN Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

08.09.2023

[Ipumenenre mpou3BOIHON K
UCCIeI0BaHUIO (YHKIMN Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

09.09.2023

[IpumeHeHne Mpou3BOTHOM K
UCCle0BaHUI0 (QYHKIMI Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

11.09.2023

[IpumeHeHne Mpou3BOIHOM K
HCCIIeIOBaHUIO PYHKIIMHA Ha
MOHOTOHHOCTb ¥ KCTPEMYMBI

13.09.2023




Haxoxneaue HauboiblIero u
HAUMEHBIIIEr0 3HAYCHUS
HEMPEepPHIBHOW (DYHKITUU Ha OTPE3KE

15.09.2023

Haxoxneane HanOobIIero u
HAaNMEHBIIIETO 3HAUYCHUS
HETPEPBHIBHOW (PYHKIIMU HA OTPE3KE

16.09.2023

Haxoxneane HanOobIIero u
HAaNMEHBIIIETO 3HAUCHUS
HETIPEPBHIBHOW (PYHKITMU HA OTPE3KE

18.09.2023

10

Haxoxnenne HanOOJIBIIETrO U
HaNMEHBIIIEr0 3HAYCHUS
HETIPEePBHIBHOW (PYHKIIMHU HA OTPE3KE

20.09.2023

11

Haxoxnenne HanOOJIbIIErO U
HAaUMEHBIIIETO 3HAUYECHUS
HENPEePhIBHOM (DYHKITUU Ha OTPE3KE

22.09.2023

12

Haxoxzaenue HanbombIiero u
HaMMEHBIIETO 3HAUYEHUs
HEeMpephIBHON (DYHKIIUU Ha OTPE3KE

23.09.2023

13

[IpuMeHeHre MPON3BOIHOM /ISt
HAXO0XJACHUS HaUTYYIEro pereHus
B MPUKJIAJIHBIX 3a/1a4ax

25.09.2023

14

[IpuMeHeHre MPOU3BOIHOM /ISt
HAaxXO0’KJICHUS HAWJIYYLIEro perneHus
B MPUKJIAIHBIX 33aa49ax

27.09.2023




[IpuMeHeHne npou3BOIHON IS
OIIpENIECNIEHUsI CKOPOCTH U

15
YCKOpEHUS TpoIiecca, 3aIaHHOTO 29.09.2023
dhopmyroit wim rpadpukomM
[IpumeneHnne nporu3BOTHOM JIst
16 OTIpEJICIICHUSI CKOPOCTH U
YCKOPEHUS TIpoIiecca, 3aJaHHOTO 30.09.2023
dhopmyroit wim rpadpukomM
17 Komnosunus ¢pyHkumii 02.10.2023
18 K I
OMIIO3UIIHST PYHKITHI 04.10 2023
19 Komnozumus hyHkimii 06.10.2023
I'eoMeTrpuueckue oOpa3sbl
20 ypaBHEHUH Ha KOOPJIUHATHOM 07102023
IUIOCKOCTH
I'eomeTrpuueckue oOpa3sbl
21 ypaBHEHUI HAa KOOPAUHATHOM 09.10 2023
IUIOCKOCTH
KoHnTposbHas padora:
22 Uccnenosanue (bYHKI_[I:If/'I C 11.10.2023
MTOMOIIBI0 TTPOU3BOTHON
23 IlepBooOpa3Has, OCHOBHOE




CBOWCTBO MEPBOOOPA3HBIX

13.10.2023

24

[TepBoOOpa3HBIC NTEMEHTAPHBIX
¢dbyskmii. [IpaBuia HAXOXKICHUS
epBOOOPa3HBIX

14.10.2023

25

[TepBo0Opa3HbIE FIEMEHTAPHBIX
¢dbynakuuii. [IpaBuia HaxoXaeHUS
epBOOOPa3HBIX

16.10.2023

26

Nuterpain. I'eomeTpuyecknii CMbICT

HWHTETpaja

18.10.2023

27

Brruncienue onpeaenéHHoro
uHTerpana mo ¢popmyne Herorona-
JletiounIta

20.10.2023

28

Brrauciienue onpeaenéHHOro
uHTerpana mo ¢popmyne Herorona-
JletiouuIta

21.10.2023

29

[IpuMeHnenne uHTETpaNa IS
HAXO0XKIEHHUS IUIOMIAEHN NIOCKUX

uryp

23.10.2023

30

[IpuMeHeHne uHTETpana s
HaAXO0XJIEHHUS 00HLEMOB
F€OMETPHYCCKHUX T

25.10.2023

31

[Tpumeps! pereHmii
mddepeHInanbHbIX ypaBHEHUH

27.10.2023

32

[Ipumeps! perieHun




maddepeHInanbHbIX ypaBHEHUH

28.10.2023

33

MaremaTuyeckoe MOAEIMPOBAHUE
peaJIbHBIX MTPOLIECCOB C MIOMOIIBIO
T depeHInanbHbIX YpaBHEHHUH

06.11.2023

34

KoHnTponbHas pabora:
"[lepBooOpa3Hast u uHTerpan”

08.11.2023

35

Tpuronomerpuueckue GyHKIMH,
WX CBOMCTBa U rpaduku

10.11.2023

36

Tpuronomerpuueckue GyHKIHH,
UX CBOWCTBA U rpapuKu

11.11.2023

37

Tpuronomerpudeckue QyHKINH,
WX CBOWCTBA U Tpaduku

13.11.2023

38

Tpuronomerpudeckue QyHKINH,
WX CBOMCTBA U Tpaduku

15.11.2023

39

Tpuronomerpuueckue GyHKIHH,
WX CBOMcTBa U rpaduku

17.11.2023

40

OT60p KOpHEH
TPUTOHOMETPHUYECKHX YPAaBHEHUH C
MOMOIIIBIO TPUTOHOMETPHUYECKON
OKPY)KHOCTH

18.11.2023

41

OT160p KOpHE#
TPUTOHOMETPUUECKUX YPaBHEHHH C
MTOMOIIBI0 TPUTOHOMETPUUYECKOM
OKPYKHOCTHU

20.11.2023




42

OTt0op KOpHEH
TPUTOHOMETPUYECKUX YPABHEHUH C
IIOMOIIIBIO TpHFOHOMeTpH‘IeCKOﬁ
OKPYXHOCTH

22.11.2023

43

OT160p KOpHEH
TPUTOHOMETPUYECKUX YPABHEHHM C
IIOMOIIIBIO TpHFOHOM@TpPI‘-ICCKOfI
OKPYKHOCTH

24.11.2023

44

Pemrenne TpuroHoMeTpru4YECKUX
HEPaBEHCTB

25.11.2023

45

Penrenne TpuroHOMeTpUYECKUX
HEPABCHCTB

27.11.2023

46

Pemenune TpuroHoMeTpruuecKux
HEPaBEHCTB

29.11.2023

47

Pemenne TPUTOHOMETPUUCCKUX
HCpPaBCHCTB

01.12.2023

48

Kontponbnas padota: "['paduku
TPUTOHOMETPUUECKUX (PYHKIIHA.
Tpuronomerpuyeckue
HepaBeHCTBA"

02.12.2023

49

OCHOBHBIC MCTObI PCHICHHA
IIOKa3aTCJIbHbIX HCPABCHCTB

04.12.2023

50

OcHoBHBIC MCTOAbI pCHICHUS
NOKa3aTCJIbHbIX HCPABCHCTB

06.12.2023




OcHoBHEIC MCTOAbI pCIICHUS

>1 [I0Ka3aTeIbHbIX HEPABEHCTB 08.12.2023
59 OCHOBHBIE METO/BI PEIICHUS

MOKa3aTeIbHBIX HEPABEHCTB 09.12.2023
53 OCHOBHBIE METO/IbI PEIICHUS

Jorapu(PMUIECKUX HEPABEHCTB 11.12.2023
54 OCHOBHBIE METO/IbI PEIICHUS

Jorapu(PMUIECKUX HEPABEHCTB 13.12.2023
55 OCHOBHBIEC METOIBI PEIICHUS

Jorapu(PMUIECKUX HEPABCHCTB 15.12.2023
56 OCHOBHBIEC METOIbI PEIICHUS

Jorapu(PMUIECKUX HEPABEHCTB 16.12.2023
57 OCHOBHBIEC METOIBI PEIICHUS

HppaIMOHAILHBIX HEPABEHCTB 18.12.2023
58 OCHOBHBIEC METO/IbI PEIICHHSI

HPpAIMOHAJILHBIX HEPABEHCTB 20.12.2023
59 OCHOBHBIEC METO/IbI PEIICHHSI

HppAIMOHAJILHBIX HEPABEHCTB 22.12.2023
50 OCHOBHBIE METOIbI PEIICHUS

HppaIMOHAILHBIX HEPABCHCTB 23.12.2023

I'padrueckre METO bl pelICHHS
61 .

MpPpalMOHAIIBHBIX YPABHEHUM 25.12.2023

I'padrueckue MeTO bl pelieHNs
62 .

MPpalMOHAJIBHBIX YPABHEHUM 27.12.2023




63

I'padrueckre METOIBI pelIeHHS
II0KA3aTEebHBIX YPAaBHEHHUI

29.12.2023

64

I'padmyeckue MeTOIBI peleHUs
MOKa3aTeIbHbIX HEPABEHCTB

30.12.2023

65

I'paduueckue MeToabI pemieHust
Jorapu(PMUIECKuX ypaBHEHUN

10.01.2024

66

I'paduueckue MeToabI pemieHust
Jorapu(PMUIECKUX HEPABEHCTB

12.01.2024

67

I'paduaeckue MeToabl pemeHust
Jorapu(PMUIECKUX HEPABEHCTB

13.01.2024

68

I'padmyeckue MeTobl pereHus
MOKa3aTeabHbIX U
Jorapu(pMUUECKUX ypaBHEHHI

15.01.2024

69

I'padmyeckue MeToabl pereHus
MOKa3aTeIbHbIX U
Jorapu(pMUUECKUX ypaBHEHHM

17.01.2024

70

I'padmyeckue MeTobl pereHus
MOKa3aTeIbHbIX U
norapu(MUIECKUX HEPABEHCTB

19.01.2024

71

I'padmyeckue MeTobl peneHus
MOKa3aTeIbHbIX U
norapu(MUIECKUX HEPABEHCTB

20.01.2024

72

KonTtponeHas padoTa:
"NppannoHaibHEbIE,

22.01.2024




MoKa3aTeNbHbIE U
norapupMUIecKrue HepaBeHcTBa"

KomiuiekcHrle yncia.
AnreOpaunveckas u

73 TPUTOHOMETpHUYECKast POPMBI 24.01.2024

3alMCU KOMILIEKCHOTO Yhca

KommniekcHble uncia.
74 AnreOpandeckas u

TpUroHOMeTpHuueckas (HopMbl 26.01.2024

3aIMCU KOMILIEKCHOTO Yhcia
75 Apudmernueckue onepanuu ¢

KOMILJICKCHBIMU YU CIaMH 27.01.2024
76 ApubmMeTrnueckue orneparuu ¢

KOMILJICKCHBIMHU YU CIaMH 29.01.2024
77 N3o0paxeHne KOMIIJIEKCHBIX YHUCET

Ha KOOPAWHATHOU TJIOCKOCTH 31.01.2024
78 N3o0paxeHnne KOMIJIEKCHBIX YHCEeT

Ha KOOPAWHATHOU TJIOCKOCTH 02.02.2024
79 ®opmyna Myaspa. Kopau n-oit

CTEIICHU U3 KOMILIEKCHOTO Yucia 03.02.2024
80 ®opmyna Myaspa. Kopuu n-oit

CTEIICHU U3 KOMILIEKCHOTO Yucia 05.02.2024
81 [IpuMeHeHre KOMIUIEKCHBIX YUCEI

JUISL peleHns: GU3NYECKUX U 07.02.2024




TCOMETPHUUICCKUX 3ada1d

KonTtponsHast padoTa:

82 "KoMiiekcHsle yncia' 09.02.2024
83 HatypaJibHbIe ¥ 1IeTbIe Yrciia 10.02.2024
84 HarypanbsHbie u 1iensie yncia 12.02.2024
85 [IpuMeHeHne npu3HaKoB
JIEIIMMOCTH LIEIBIX YHCE 14.02.2024
86 [IpuMeHeHne npu3HaKoB
JIEITMMOCTH LIETBIX YUCET 16.02.2024
[IpumeHeHne npu3HaKkoB
87 nenuMocTH Henbix gucena: HOJl u
17.02.2024
HOK
[IpuMeHeHne mpu3HAKOB
88 aeauMocTH Henbix yucena: HOJl u
26.02.2024
HOK
[IpuMeHeHne mpu3HAKOB
89 :
JIEIIMMOCTH I[EJIBIX YUCEII: OCTATKU 98.02.2024
10 MOJYJIIO
[IpuMeHeHHe MpU3HAKOB
90 JIEITMMOCTH IEJIBIX YHCEII: OCTATKU 01.03.2024
0 MOJYITIO
91 [IpumeHenne Npu3HaKkoB




JCIITNMMOCTH LI ECJIbIX YHUCCII:
AJIrOpUTM EBKJII/IIIa JJ1 pCUICHU A
3aJa4 B I CJIbIX YHUCIax

02.03.2024

92

Kontponsnas padota: "Teopus
LebIX yucen"

04.03.2024

93

Cucrema 1 COBOKYITHOCTh
ypaBHeHUI. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-CIIEACTBUS

06.03.2024

94

Cucrema 1 COBOKYITHOCTh
ypaBHeHUH. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-CIIEACTBUSA

09.03.2024

95

OcCHOBHBIE METO/IbI PEILICHUS
CHUCTEM U COBOKYITHOCTEM
paLMOHAIBHBIX YPABHEHHI

11.03.2024

96

OcHOBHBIE METO/IbI PEILICHUS
CUCTEM U COBOKYITHOCTEMH
HppalMOHANILHBIX YPaBHEHHM

13.03.2024

97

OCHOBHBIC MCTOABI pECIICHUSA
CHUCTEM U COBOKYHHOCTGI;'I
ITI0Ka3aTCIbHBIX ypaBHeHI/Iﬁ

15.03.2024

98

OCHOBHBIC MCTObI PCHICHHA
CHUCTEM U COBOKYHHOCTCﬁ
ITOKa3aTCJIIbHBIX ypaBHeHI/Iﬁ

16.03.2024

99

OcHoBHBIC MCTOAbI pCHICHUS




CUCTEM U COBOKYIHOCTEU
norapu(MUUECKUX ypaBHEHUH

18.03.2024

100

OCHOBHBIE METO/IbI PELLICHUS
CUCTEM U COBOKYITHOCTEU
Jorapu(PMUUECKuX ypaBHEHUN

20.03.2024

101

[IpuMeHeHne cUCTEM K PELICHUIO
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 u3
pa3IMYHbIX 00J1aCTe HayKH U
peayIbHOM JKU3HH, HHTEPIIPETALIHS
MOJIyYE€HHBIX PE3y/IbTaTOB

22.03.2024

102

[IpuMeHeHne cuCTEeM K PELICHUIO
MaTeMaTUYECKHX 3a1a4 U 3a1a4 U3
pa3nuuHbIX 00JacTel HayKu U
peaIbHOM JKU3HU, HHTEPIIPETALHS
IIOJIyYEHHBIX PE3y/IbTaTOB

23.03.2024

103

[IpumeHeHre HepaBEHCTB K
PELICHHUIO MaTeMaTUYEeCKUX 3a]1a4 U
3a/1a4 U3 pa3nyYHbIX 00JIacTeit
HayKH U peaIbHOM JKU3HH,
HMHTEPIIPETAIHS MOTY4eHHBIX
pe3yNnbTaToOB

03.04.2024

104

Kontponsnas pabora: "Cucrembl
palMOHANbHBIX, UPPALMOHATBHBIX
MOKa3aTeIbHbIX U

05.04.2024




norapu(pMUIECKUX ypaBHEHUN"

PanmonanbpHble ypaBHEHHUS C

105 napaMmeTpamu 06.04.2024
106 PanmonanbHbie HEpaBEHCTBA C

rapameTpamu 08.04.2024
107 PanmonanbHbie CHCTEMBI C

rapameTpamu 10.04.2024
108 HppaumonanbHble ypaBHEHMS,

HEPaBEHCTBA C IMapaMeTpaMu 12.04.2024
109 HppanmoHanbHbIe CUCTEMBI C

rnapamMmeTpamMmu 13.04.2024
110 [TokasaTenbHbIE ypaBHEHUS,

HEpPaBEHCTBA C IMapaMeTpaMu 15.04.2024
111 [TokazaTenbHbIE CHCTEMBI C

rapameTpamu 17.04.2024
112 Jlorapudmuueckue ypaBHEHUS,

HEpPaBEHCTBA C IMapaMeTpaMu 19.04.2024
113 Jlorapudmuueckue CUCTEMBI C

rnapameTpamu 20.04.2024
114 TpuronomeTpuyeckue ypaBHEHHUS C

rnapameTpamu 22.04.2024
115 TpuronomeTpruyeckue HepaBeHCTBA

C mapaMeTpaMHu 24.04.2024




116

TpUroHOMETPUYECKUE CUCTEMBI C
rapamerpamu

26.04.2024

117

[TocTpoenune u ucciaegoBaHue
MaTEMaTHYECKUX MOJENEN
peanbHBIX CUTYAIHI C TTOMOIIBIO
YPaBHEHUH C ITapamMeTpamu

27.04.2024

118

[TocTpoenue u uccneaoBanue
MaTeMaTHYECKUX MoJieaei
peanbHBIX CUTYAIMI C TIOMOIIBIO
CHCTEM ypaBHEHHH C TapaMeTpaMu

29.04.2024

119

[TocTpoenue u ucciaegoBaHue
MaTeMaTHYECKUX MOJeIei
peanbHBIX CUTYAIMi C TIOMOIIBIO
CHUCTEM ypaBHEHHI C apaMeTpaMu

03.05.2024

120

KontponpHas padota: "3agauu ¢
napameTrpamu"

04.05.2024

121

[ToBTOpEeHUE, 0600IICHNE,
CUCTEMAaTH3aI[1sl 3HAHMH:
"VpaBuenus"

06.05.2024

122

[ToBTOpEHUE, 0000IICHNE,
CUCTEMAaTH3aI[1sl 3HAHMIA:
"VpaBuenus"

08.05.2024

123

[ToBTOpEeHnue, 06061IeHNE,
CHUCTEMaTH3aIMs] 3HAHUIA:

10.05.2024




"VpaBuenus. CucteMbl
ypaBHeHUi"

124

[ToBTOpEenue, 06001ICHNE,
CHCTEMAaTH3aIis 3HAHWH:
"HepaBencrna"

11.05.2024

125

[ToBTOpenue, o6odIIEHNE,
CHCTEMAaTH3aIs 3HAHWH:
"Hepasencrsa"

13.05.2024

126

[ToBTOpenue, o600mIEeHNE,
CHCTeMaTH3aIus 3HaHUH:
"Hepasencrsa"

15.05.2024

127

[ToBTOpeHue, o6o0IICHNE,
cUCTEMAaTU3aIs 3SHaHUH
"IIpon3BoiHas ¥ €€ MPUMEHEHUE

17.05.2024

128

[ToBTOpEeHuEe, 0600IICHNE,
cUCTeMaTu3allus 3HaHU:
"IIpou3BoiHast ¥ €€ MPUMEHEHUE

18.05.2024

129

[ToBTOpEeHUE, 0600IICHNE,
cUCTeMaTH3aIls 3HAaHU:
"IIpousBoiHas u e€ mpuMeHeHue'

20.05.2024

130

[ToBTOpEHUE, 0000IICHNE,
cucTeMaTH3alys 3HaHUHA:
"NHTerpan u ero npuMeHeHue"

22.05.2024

131

[ToBTOpenue, 06061IeHNE,




CUCTEMAaTU3alUs 3HAHWNI:

24.05.2024

"(DYHKIII/H/I"
[ToBTOpEenue, 06001ICHNE,
132 SHCTeMaTHfauHﬂ 3HAHUHN: 1 95 05.2024
O yHKIMHU
[ToBTOpenue, o6odIIEHNE,
133 CHCTEMATH3AIMs 3HAHUI: 1 90.05.2024
HCDYHKHI/II/I"
134 Wrorosas koHTposbHasA paboTa 1 1 99 05.2024
135 Hrorosas koHTpoJbHAs paboTa 1 1 94.05.2024
136 [ToBTOpEeHue, 0600IICHNE, 1
cUCTEMATH3AIUS 3HAHUI 25.05.2024
OBUIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







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

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChHI

CETU UHTEPHET






