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HOACHUTEJBHAA 3AIIMCKA

VYuebHblil kypc «Anredpa M Havajla MAaTEMAaTHYECKOIO aHaIN3a» SIBISETCS
OJIHUM U3 HauOoJiee 3HAYMMBIX B MIpOrpaMMe CpeaHero oOiiero oOpa3oBaHUs,
IIOCKOJIbKY, C OJJHOW CTOPOHBI, OH OOECIEUYMBAET MHCTPYMEHTAJIbHYIO 0a3y s
U3Yy4EHHUS BCEX €CTECTBEHHO-HAYUHBIX KypCOB, a C IpYrod CTOPOHBI, (hOpMHUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIUIEHUE OOYyYarOIIMXCsl HA YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKU, OOIIECTBO3HAHUS, UCTOPUH, CJIOBECHOCTU U APYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro Kypca oOydarolmiuecs OBJIAJEBAIOT
YHUBEPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOpas (OpMyIHpyeT CBOU
JNOCTHXKEHHSI B MaTEMaTH4ECKOM (popMe.

VY4eOHbI Kypc anreOpbl U HayaJl MaTeMaTHYECKOrO aHajiM3a 3aKJIaJbIBAET
OCHOBY [UIsl YCIIEIIHOTO OBJIAJICHUS 3aKOHaMM (U3HUKH, XUMHUH, OHOJIOTHH,
NOHUMAaHHUS OCHOBHBIX TEHICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIECTBEHHON JKU3HHU,
NO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX LUMPPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCIIONb30BaTh UX AJIA JajbHEHIIero oOpa3oBaHus U B
IOBCEIHEBHOM kM3HU. B TO ke Bpems oBiazieHHEe aOCTPAKTHBIMU M JIOTUYECKU
CTPOrMMH KOHCTPYKLMSMHU aIreOpbl M MAaTeMaTHYECKOro aHajM3a pa3BUBAET
yMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTb, JOKAa3bIBATh
YTBEPXKJICHUSI C TIOMOIIBIO UHIYKUUU U PaCCykAaTh NEAYKTUBHO, HCIIOJIb30BAThH
00001IIeHNe W KOHKpPETU3allMio, a0CTparupoBaHHWE M AaHAJIOTHIO, (OPMHUPYET
KpEaTUBHOE U KPUTUUYECKOE MBIIIJICHHE.

B xone m3yuenus yueOHOro kypca «Airedpa v Hayalla MaTeMaTH4eCKOro
aHaJIM3a» OoOydYaroliMecs MOJIy4YaroT HOBBIM ONBIT pEIICHUs NPUKIAAHBIX 3ajad,
CaMOCTOATEJIBHOIO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJENEH PEabHbIX CHUTyaluH,
UHTEPHPETALUA  TOJYYEHHBIX  pElIeHUuH, 3HaKOMATCA C  [pUMEpaMu
MaTEMaTUYECKUX 3aKOHOMEPDHOCTEH B IIpUPOJE, HAyKe U HCKYCCTBE, C
BBIIAIOLIMMUCS MaTEMAaTHYECKUMU OTKPBITUSIMU U UX aBTOPaMHU.

VY4eOHblii Kypc o0nagaeT 3HAYUTEIbHBIM BOCHHUTATEIBHBIM IOTEHIIMAJIOM,
KOTOpPBI pealm3yercd Kak 4epe3 YYeOHbId Marepuan, CrHocOOCTBYIOIIUN
(bOpMHUPOBAHHIO HAYYHOI'O MHPOBO33PEHMS, TaK M 4yepe3 crneuuduxky yudeOHOM
NESTeNIbHOCTH, TpeOyIoleld MNpOJOJKUTENIbHOM  KOHUEHTpaluud BHHUMAHUS,
CaMOCTOATENIbHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTHM 33 IOJYYEHHBIN
pe3ynbTar.

B ocHoBe wmeronuku oOydeHust aiareOpe W HayajiaM MaTeMaTHYEeCKOTO
aHaJIM3a JICKUT JEeSTeIbHOCTHBIN MPUHIUI 00yUYEeHHUSI.

B crpykrype yuebHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOIO
aHaJIM3a» BbIACJICHBI CIEAYIOIINE COAEPKATEIbHO-METOIMYECKHUE JIMHUU: «YHucna
U BBIYUCIICHU», «DyHKIUU U rpaukn», «YpaBHEHUs U HepaBeHCTBa», «Havana



MaTeMaTUYecKoro aHaim3a», «MHoxkecTBa U JIoTMKa». Bce ocHOBHBIE
COJIEPKATENbHO-METOUUYECKHE JMHUM HW3YYaroTCsl Ha NPOTSHKEHUHM JBYX JIET
o0yueHHs Ha YpPOBHE CpeaHero oOIero 0o0pa3oBaHMs, €CTECTBEHHO JOMOJHSIS
Apyr JIpyra U MOCTENEHHO HacChIIasiCh HOBBIMM TEMaMU W pas3zaenamu. J[aHHBIN
y4eOHBIH KypC SBJISIETCSI MHTETPAaTUBHBIM, IIOCKOJIbKY OOBEOUHSET B cebe
COJIep’)KaHNEe HECKOJBKMX MaTeMaTHYeCKHX ITUCIHMIUINH, TaKuX Kak anredpa,
TPUTOHOMETPHsSI, MaTEeMaTHUYECKU aHalIn3, TEOpPUS MHOXXECTB, MaTeMaTHUeCKas
noruka u gpyrue. [lo mepe Toro, kak oOyuaroliuecsi OBIaJeBalOT BcE Ooiee
IMIMPOKUM MATEMaTHYECKUM aIllaparoM, Y HUX MOCJIEeI0BAaTEIbHO (POPMHUPYETCS U
COBEpIIICHCTBYETCSI YMEHHE CTPOUTh MAaTeMaTHYEeCKyl0 MOJENb peaTbHON
CUTyallu, IPUMEHATh 3HaHUs, MOJYUYEHHbIE IPU U3YYEHUH y4eOHOro Kypca, 1Jis
pEeIIEeHHs CaMOCTOSTENIbHO CHOPMYITMPOBAHHONW MaTeMAaTUYECKOM 3a/1auu, a 3aTeM
WUHTEPIIPETUPOBATH CBOU OTBET.

CopepxarenpHO-MeTOAUYECKasT TUHUS «YHUClna U BBIYMCICHUS» 3aBEpIIaeT
(opMUpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX UHCEN, KOTOPOE OBbLIO
HA4aTo Ha YpOBHE OCHOBHOTO 0011ero oopa3oBanus. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHusi oco00oe BHHUMaHHE ynensercs  (POPMUPOBAHUIO  HABBIKOB
paloHaIbHBIX BBIYMCICHUHM, BKIIOYAIOMIMX B Ce0S MCIOJIb30BAHUE Pa3TUYHBIX
GopMm 3amucu 4yucia, YMEHUE JeiaTb NPUKUIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHMS], OLIEHUBATh UYUCIIOBbIE BBIpAXKEHMs, pabOTaTh C MaTeMaTUYECKUMU
KOHCTaHTaMU. 3HAKOMbIe OOYYarOIIMMCS MHOXKECTBAa HATypajbHBIX, IIEINbIX,
paloHaIbHBIX W JEHCTBUTENBHBIX  YWCENT  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cheurduueckue 3anadd M OIepaluu: JIeJeHHe Haledo,
OTEpUPOBAHME OCTATKAaMU Ha MHOXKECTBE IENBbIX YHCEN, OCOObIe CBOMCTBA
paloHaIbHBIX ¥ UPPAIMOHATBHBIX YHCEN, apu(PMETHUYECKUE OTEepaliy, a TaKkKe
U3BJICUCHUE KOPHSA HATYpaJbHOM CTENIEHH HA MHOYKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogaps mocienoBaTelbHOMY paCIIUPEHHIO Kpyra HCHOJBb3YEMbIX YHCENl U
3HAKOMCTBY C BO3MOKHOCTSIMH MX TMPUMEHEHHS ISl PEIICHUs] pa3iNyuHbIX 3a7ad
(opMupyeTcsi IpeaCTaBI€HUE O €IUHCTBE MAaTEMAaTHKH KaK HayKu U €€ poiu B
IOCTPOCHUU MOJIENICH peanbHOro MHUpA, HIMPOKO MCHOIB3YHOTCS O0OOIIEHHE U
KOHKpETH3aIHsl.

Jluaust «YpaBHEHHUS W HEPABEHCTBa» peajM3yeTcsl Ha MPOTSIKEHUH BCETO
oOydeHHss Ha YPOBHE CpeIHEro oOmiero oOpa3oBaHUs, MOCKOJIbKY B KaXKJIOM
pasnene IlporpaMMbl NpeaycCMOTPEHO peIllIeHHEe COOTBETCTBYIOIIMX 3anad. B
pe3ynpTaTe OOydalolIUecss OBJIAJCBAIOT PAa3IMYHBIMH METOAAMU  PEIICHUS
paloHaIbHBIX, HPPAIMOHATBHBIX, TOKA3aTENbHBIX, JIOTAPUPMHUUECKUX U
TPUTOHOMETPUUECKUX YypAaBHEHUM, HEPAaBEHCTB M CHCTEM, a TakkKe 3ajad,
coJiepkamux mapameTpbl. llomyueHHbIE yMEHHUS LIMPOKO HCIOJB3YIOTCS IpHU



UCCIIEOBAaHUM (DYHKIUI C MOMOIIbIO NMPOU3BOAHOM, MPHU PEIICHUH MPHUKIAIHBIX
3a/1a4 ¥ 3a7a4 Ha HaXOXKJEHUE HAauOOJbIINX U HaMMEHbBIINX 3HAYEHUN (YyHKLHUU.
JlanHasi conepxkaTenbHas JIMHUSA BKIIOYAET B ce0s Takke (pOpMUPOBAHHE YMEHUMN
BBIMOJHATH  pacu€rel 1o  (opmynaM, MNpeoOpa3oBaHUs  PaLUOHAIIBHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUM, a TAKKE BBIPAKEHUH,
colepXkalluX CTeneHu U Jjorapu@msl. brarogaps u3ydeHUI0 anreOpanvecKkoro
MaTepuana OPOUCXOAUT  JalibHEWIlee  pa3BUTHE  AITOPUTMHYECKOrO0 U
abCTPaKTHOrO MBINUIEHUSI OOydaromuxcs, (GOPMUPYIOTCS HABBIKM JIE€TyKTHUBHBIX
paccyxaeHuil, paboThl C  CHUMBOJBHBIMH  (OpMaMu,  MpeICTaBICHUS
3aKOHOMEPHOCTEH M 3aBHCHUMOCTEH B BHJI€ PABEHCTB U HEPABEHCTB. AJsreOpa
npegiaraeT 3(pQEeKTUBHbIE HHCTPYMEHTBI JJIsl PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYUYHBIX 33/]1a4, HAIJAJIHO JIEMOHCTPUPYET CBOU BO3MOXHOCTH KaK
A3bIKA HAYKU.

ConepxarenpHo-MeToauueckas JMHUAS «DyHKIMM W rpa@uku» TECHO
HEPEIeTaeTCd ¢ APYTMMM JIMHUSAMH Y4YEOHOIo Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 33JaET MOCIIEI0BATEIbHOCTh U3YUEHUsI MaTepuana. M3yueHue CTelneHHOoH,
[I0Ka3aTeJIbHOM, JTIOrapu(pPMUUIECKON U TPUTOHOMETPUUYECKHUX (DYHKIIHI, X CBOMCTB
U rpauKoOB, UCHOJIb30BaHUE (PYHKIMI JJIs peuieHus 3a7ad U3 JAPYTUX YYeOHBIX
IIPEIMETOB U PEANBHON KU3HHU TECHO CBS3aHO KaK C MAaTEMaTUYECKHUM aHAJIU30M,
TaKk U C pelIeHHEeM ypaBHEHUH H HepaBeHCTB. [Ipum 3TomM Oousbllioe BHUMaHUE
yaensercs (pOpMUPOBAHMIO YMEHHS BbIpaXaTh (POpMyJIaMU 3aBUCHMOCTH MEXAY
pPa3IMYHBIMU BEJIMYMHAMH, MCCIEN0BAaTh MOJy4YeHHbIE (YHKLIHUHU, CTPOUTH HX
rpaduku. MaTtepuai 3Tol colepKaTelIbHOW JIMHUK HalleJIeH Ha Pa3BUTHE YMEHUM
Y HAaBBIKOB, ITO3BOJISIIOIIMX BBIPAXATh 3aBUCUMOCTH MEXKIY BEJIMYMHAMU B
pa3nn4Hoil (opme: aHAIMTHYECKOU, rpaduueckoil n crmoBecHod. Ero msyuenue
CIOCOOCTBYET PA3BUTUIO AJTOPUTMUYECKOTO MBIIUIEHUSA, CIOCOOHOCTH K
0000IIEHNIO M KOHKPETU3ALINH, UCTIOIb30BAaHUIO aHAJIOTUH.

ConepxarenpHasd JmHuAA «Hadana mareMaTHuecKoro aHaiau3a» IO3BOJISIET
CYILIECTBEHHO PACIIMPUTH KPYr KaK MaTeMaTH4YECKUX, TaK M MPHUKIAJHBIX 3a/ad,
JOCTYIHBIX OOYyYaroIIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTb CTPOUTH
rpaduKy  CIOXHBIX (YHKIMH, ONpENeNnsTh HMX HauOONbIINE W HAaUMEHbIINE
3HAYEHMS, BBIYUCIATH IUIOMIAAd (UTYp U OOBEMBI TeJ, HaXOIUTh CKOPOCTU U
YCKOpEeHHsl TpoleccoB. JlaHHas coaep)kareinbHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOXHOCTH IIOCTPOEHHUS MAaTeMAaTHYECKUX MOJEIEH pealbHBIX CHTyaluH,
NO3BOJISIET HAXOIUTh HAWJIydlllee PEIICHWE B MPUKIAIHBIX, B TOM YHUCIE
COLIMAJIBHO-I)KOHOMUYECKHUX, 3a/1a4yaX. 3HAKOMCTBO C OCHOBAaMU MaTEMaTUYECKOTO
aHajiM3a CIOCOOCTBYET PAa3BUTHIO aOCTPaKTHOro, (HOpPMaIbHO-JIOTUYECKOTO H
KPEaTUBHOI'O MBIIIJIEHUS, (OPMUPOBAHUIO YMEHHUH pAclO3HAaBATh IPOSBICHUS
3aKOHOB MaTeMaTHKU B HayKe, TeXHHMKEe M HcKyccTBe. OOydarommuecs y3HAIOT O



BBIIAIONINXCST PEe3yibTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTHUS MAaTEMaTHUKH Kak
HayKHu, U 00 UX aBTOpax.

ConepxaTenbHO-MeToauYeCKas TMHUA «MHOXECTBa U JIOTUKa» BKJIIOYAET B
ce0sl DIIEMEHTHl TEOPUM MHOXKECTB M MaTEMaTHYECKOW JIOrMKU. TeopeTuko-
MHO>KECTBEHHBIE MPEJICTABICHUS TPOHU3BIBAIOT BECh KYypPC IIKOJIBHOW MaTeMaTUKHU
U TpeajaraloT HamOoJiee YHUBEPCAIbHBIN S3BIK, OOBEAMHSIONIMN BCE pa3ieibl
MaTeMaTUKH M €€ TNPWIOKEHUM, OHU CBS3BIBAIOT pa3Hbie MaTEMaTUYECKHE
JUCHUIUIMHBL W WX TPWIOKEHUs B eauHoe 1enoe. [losTomy BaxkHO nath
BO3MOXHOCTh OOydYarImeMycs IOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN S3BIK
COBPEMEHHOM MaTeMaTUKHU U UCIIOJIb30BaTh €r0 JIJIsi BHIPAXKEHUS CBOMX MBICIICH.
JpyruM BaXHbIM MPU3HAKOM MaTE€MaTUKH KakK HayKd CJIeAyeT MpU3HATh
CBONCTBEHHYIO €W CTpOroctb OOOCHOBAaHMUW U CIIEJOBAaHUE OIPEACIEHHBIM
npaBWJiaM  [OCTPOEHHUSI  JIOKA3aTelbCTB.  3HAKOMCTBO C  3JIEMEHTaMU
MaTeMaTUYECKOW JIOTUKH CIIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBIIUICHUS
o0Oy4Jaronuxcsi, T03BOJSIET UM CTPOUTH CBOU PACCYKJICHUSI HA OCHOBE JIOTUYECKHUX
npaBuil, POPMUPYET HABBIKM KPUTHUUECKOTO MBIIIUICHHSL.

B yuebHoM Kypce «AnreOpa W HayaJla MaTE€MaTUYECKOIO aHaJIUu3a»
MPUCYTCTBYIOT OCHOBBI MAaTE€MaTHUYECKOTO MOJACIUPOBAHUS, KOTOPBIC MPHU3BAHBI
crocoO0CTBOBAaTh (HOPMHUPOBAHUIO HABBIKOB IOCTPOEHUS MOJENeH peanbHBIX
CUTyallMii, MCCIEJOBaHUS ITHX MOJeNed C TOMOIIBI0 ammapara aireopsl u
MaTeMaTU4YECKOro aHajdu3a, MHTEPHpETalluy MOJIYyUYEeHHBIX pEe3yJbTaroB. Takue
3a/1aHUs BIUIETEHBI B KOKIBIN 13 pa3/iejoB IPOrpaMMBbl, TOCKOJbKY BECh MaTepHall
y4eOHOTr0 Kypca HIMPOKO HCIOJIB3YeTCs I pelieHus] MpUKIaAHbIX 3anad. [lpu
pPEIICHNN  pEaJbHBIX  MPAKTUYECKUX  3ajJad  OOydYarouiuecs  pa3BUBAIOT
HAOJIFOMATEIbHOCTh, YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  aHAJIOTUI0, 0000IaTh M KOHKPETHU3UPOBATH  IMPOOJIEMY.
HestenbHOCTh 1O  (OPMUPOBAHUIO HABBIKOB PEIICHHS MPUKIAIHBIX 3a7a4
OpraHU3yeTCs B MPOIIECCE U3YyUCHUS BCeX TeM y4eOHOTO Kypca «Anrebpa u Hadama
MaTeMaTUYECKOr0 aHAIN3a.

Ha wusyuenue ydeOHOro kypca «Airedpa M Hayajga MaTeMaTUYECKOIo
aHanu3a» orBoauTcs 272 daca: B 10 kimacce — 136 yacoB (4 yaca B HEJIEIO).



COJAEPXKXAHME OBYYEHUA
10 KJIACC

Yucia v BIYUCTICHUS

Pammonansabie uncna. OOBIKHOBEHHBIE W JIECATUYHBIC NPOOU, MPOIICHTHI,
OeckoHeuHble nepuoandeckue apodu. [lpuMenenue npodOeil M MPOLEHTOB s
pEeLIEHNS IPUKIAJAHBIX 3a71a4 U3 PA3JIMYHbIX OTPACIICH 3HAHUU U PEATbHOU KU3HU.

JleucTButenbHble 4yMcia. PanvoHalbHBIE W UPpalMOHAIBHBIE YHCIA.
Apudmernueckue  omepanMu ¢ JEUCTBUTEJIBbHBIMM  uyuciaamMu.  Moayib
JNEUCTBUTEIBLHOTO YKCia U €ro cBoicTBa. [IpubmmkE€HHBIE BHIYMCIICHUS, MPaBUIa
OKPYTJICHUSI, TPUKHUJIKA U OIICHKA PE3YJIbTATa BEIYUCIICHUM.

Crenienb ¢ 1enbiM nokazarenem. bunom HeloTtona. Hcnonb3oBaHue
noaxojsien GopMbl 3alUCH JEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a71a4 ¥ MPEJCTaBICHUS JaHHBIX.

Apudmernueckuit KOpeHb HaTypajbHOM CTETICHH B €TI0 CBOMCTRBA.

CrerneHb C pallMOHAJIBHBIM IIOKa3aTejleM U €€ CBOWMCTBa, CTENEHb C
JICMCTBUTEIBbHBIM MOKA3aTEIIEM.

Jlorapudgm uyucna. CpoiictBa norapudma. JlecsaTuuHbie W HaTypaJlbHBIC
JorapuMsl.

Cunyc, KOCHMHYC, TaHT€HC, KOTAaHT'€HC YHCIIOBOrO apryMeHTa. APKCHUHYC,
APKKOCHHYC M apKTaHI€HC YHUCJIOBOrO apryMEHTa.

YpaBHeHHs] 1 HEPABEHCTBA

ToxnmecTBa W TOXISCTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHHUs. PaBHOCWIbHBIE YpaBHEHMSI U YpaBHEHHS-CIEICTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRBA.

OCHOBHBIC METOJIbl PEIICHUS IEJbIX U APOOHO-PAIMOHATBHBIX YPAaBHCHHUHN U
HEPaBEHCTB. MHOrO4YICHbl OT OJHOW IEpeMEHHOW. JleneHne MHorowieHa Ha
MHOIO4JIE€H C ocTtaTkoM. Teopema be3y. MHoOrounessl ¢  LEIbIMU
korpdunrentamu. Teopema Buera.

[IpeoOGpa3zoBaHMs YHCIOBBIX BBIPAXKEHUMN, COACPIKAIIMNX CTETICHN U KOPHHU.

HUppaunonanbabie YpPaBHCHMUS. OCHOBHbBIC METO/IbI pelIeHus
VMppalUOHATBHBIX YPAaBHCHUM.

[TokazarenbHbie ypaBHEHUsA. OCHOBHBIE METOJbI PEHICHUS MOKA3aTEIbHBIX

YPaBHCHUU.

[IpeobOpazoBanme BeIpa)XEHUH, COAEPKANTUX JIOTapU(DMBI.

Jlorapupmuueckue YpaBHEHHUSI. OcHOBHBIC METO]TbI perIeHus
Jaorapu(MUYECKUX YpaBHEHHI.

OcHOBHBIE TPUTOHOMETPUUECKHUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellieHre TpUroHoMeTpuyeCKUX YpaBHEHU M.



Pemenne cucrem IMHENHBIX YpaBHEHMH. Marpuia CUCTEMBbl JIMHEWMHBIX
ypaBHeHu. OmnpeaenuTens MaTpulbl 2X2, €ro TEOMETPUYECKHM CMBICI U
CBONCTBA, BBIUYMCIICHUE €T0 3HAYEHUs, TPUMECHEHUE OINPEACIUTENS I PEIICHUS
CUCTEMBbl JIMHEMHBIX YypaBHEHUH. PellleHne NpUKIAIHBIX 3aJa4 C IOMOIIbIO
CHCTEMBl JIMHEMHBIX ypaBHeHUW. lccienoBaHne ITOCTPOCHHOM MOJENU C
IIOMOIIBIO MaTPHUI] U ONIPEIEITUTEIIEH.

[TocTpoeHne MareMaTUYECKUX MOJEJIEH PEATbHOM CUTYAlUU C ITOMOIIBIO
YPaBHEHUM U HEPABEHCTB. lIpuMeHEHHE ypaBHEHHMII U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a7ad M 3aJad W3 Pa3JIudyHbIX 00JlacTeld HayKHM W peajbHOU
KU3HU.

DOyHKUMH U Tpaduku

OyHKIUA, cmocoObl 3amaHus (QyHKIMU. B3auMHO oOpaTtHBIE (QYHKIUH.
Komnozumus ¢yukumit. 'paduk dyHKun. DieMeHTapHble TpeoOpa3oBaHus
rpa@uKoB QyHKIHIA.

OO6nactb ompeneneHuss U MHOXKECTBO 3HaueHuUd (yHkumuu. Hymn QyHkium.
[TpomexxyTku 3HaKomocTossHCTBa. YETHBIE M HeuéTHbIe QyHKIMH. [leproanyeckue
bynkiuu. IIpoMexxyTku MOHOTOHHOCTU (YHKIMU. MakCUMyMbl U MUHUMYMBbI
dbynkiuu. Haubonbiiee 1 HauMeHblliee 3HaueHus (PYHKIIMU Ha TPOMEKYTKE.

Jluneiinasi, KBaJpatuyHas W ApOOHO-TMHEWHAss (QPYHKIUU. DIEeMEHTapHOE
UCCIIEJOBAaHUE U TIOCTPOEHUE UX I'PaUKOB.

CrenenHast QyHKIUS C HATypaJIbHBIM U LEJIbIM NOKa3zaTeneM. E€ cBoiicTBa u
rpadguk. CpoiicTBa U rpaduK KOpHS N-O CTENEeHH Kak (YHKUMH OOpaTHOU
CTEIIEHM C HaTYpaJIbHBIM [1I0KA3aTEeIIEM.

[TokazaTenpHas u norapudmuueckas (yHKIMH, WX CBOWCTBAa U Tpadukwy.
Hcnonb3oBanue rpadpukoB GyHKIUH A peIICHUS] YPaBHEHHI.

Tpuronomerpuueckass OKpPYKHOCTb, OIPEAEIECHUE TPUTOHOMETPUUYECKUX
(byHKIMNA YUCITIOBOTO apryMEeHTa.

QOYyHKIMOHAIBHBIE 3aBUCHMOCTH B pEANBHBIX IPOLECCAX U SBICHUSAX.
['paduiku peanbHBIX 3aBUCUMOCTEN.

Havana MmaTeMaTH4eCcKOro aHaJIn3a

[TocnenoBarenbHOCTH, CMOCOOBI 3alaHusl TOCTeAoBaTellbHOCTEH. MeTon
MaTeMaTU4ECKON VHYKIIUH. MoHOTOHHBIE 151 OTpaHUYCHHBIE
NIOCJIEA0BATENBHOCTH. VICTOpHS BO3HMKHOBEHMS MAaT€MAaTHYECKOIO aHAJN3a Kak
aHanan3a OECKOHEYHO MaJIbIX.

Apudmernueckast 1 reoMeTpuueckas rnporpeccuu. beckoHeuHo yObiBaroras
reomerpuyeckas nporpeccusi. Cymma O€CKOHEUHO YOBIBAIOLIEH reOMETpUYECKOU
IIPOrpeCcCUi. JINHENHBIN U SKCIIOHEHIIMAIBHBINA pocT. Hucno e. Popmyiia ClI0KHBIX
npoueHToB. Mcnoib30BaHWE TPOTPECCUH IS PEIICHUS peajbHbIX —3a/1ad
MPUKIIAIHOTO XapaKTepa.



HemnpepriBHble GyHKIME W WX CBOWCTBA. TOYKHM paspbiBa. ACHMITOTHI
rpadgukoB ¢yHkuuid. CBoiicTBa ()yHKUMIA HENpEephIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB ISl pELICHUS HEpaBeHCTB. [IprMeHeHne CBOWCTB HEMPEPBIBHBIX
(GYHKIMI 151 perienus 3a1ay.

IlepBas u BrOpas npou3BoaHble GyHKIMU. OnpeaeneHrue, reOMeTpUUECKUl u
(u3HYecKuil CMBICI TPOU3BOJAHON. Y paBHEHHUE KacaTebHON K rpaduKy (PyHKIUU.

[IpousBognbsie  snemMeHTapHbIX  QyHKuuMid.  [IpousBogHass ~ CyMMbl,
IIPOU3BENIEHUS, YACTHOTO U KOMITO3UIIMH (PYHKIIUH.

MHoKecTBa M JIOTHKA

MHoXecTBO, onepanuyd Haj MHOXKECTBAMU M UX CBOMCTBa. JluarpaMmsl
Olinepa—Benna. IIpuMeHeHHE TEOPETHMKO-MHOKECTBEHHOIO — ammapara s
ONMCaHUs PEANBHBIX IPOLECCOB M SABJICHUM, NPHU PELICHUH 3a4a4 U3 JIPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEMaTHYECKOTO OOBEKTa, CIIEACTBUE,
JI0Ka3aTeIbCTBO, PABHOCHUJIBHBIEC YPABHEHMUS.



IHNIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA YYEBHOI'O KYPCA
«(AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIU3A»
(YIJIYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEI'O OBIIEIO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIUTAHMS:

c(hOpPMHPOBAHHOCTh TPAKIAHCKON MO3UIIMK 00yYaOIIEeT0oCs KaK aKTUBHOTO U
OTBETCTBEHHOI'O  4J€HAa  POCCHMCKOro  o0IlecTBa,  MPEACTaBIEHHUE O
MaTeMaTUYECKUX OCHOBax (YHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUIA,
IpoLenyp TpakIaHCKOro oOiecTBa (BBIOOPHI, OMPOCHI W JPYroe), yMEHue
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAaMHM B COOTBETCTBUM C HX
GyHKIUSAMU 1 HA3HAUYCHUEM;

2) NIaTPUOTHUYECKOI0 BOCIIUTAHMSA

c(hOpMHPOBAHHOCTh POCCUUCKON TPAKITAHCKON HUIEHTUYHOCTH, YBKECHHS K
MIPOLUIOMY M HACTOSIIIEMY POCCHMCKOW MAaTEMAaTHUKH, EHHOCTHOE OTHOILICHUE K
JOCTHKEHUAM POCCUUCKUX MAaTEMAaTUKOB U POCCUMCKOW MaT€MaTUYECKOMN IIKOJIbL,
UCIIOJIb30BAaHUE ATUX JOCTIXKEHMH B JPYTHX HayKax, TEXHOJOTHsX, cdepax
SKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS :

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUUCKOro Hapoja, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUA, dTUYECKOTO IMOBEJICHHS, CBA3aHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JOCTH)KEHUM HAyKh U JEATEIbHOCTbIO YYEHOr0, OCO3HAHUE
JUYHOIO BKJIa/1a B IOCTPOCHHUE YCTOWUMBOIO OyaylIero;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOLIEHWE K MHUPY, BKJIKOYAs 3ICTETUKY MaTEMAaTHUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/a4, PEUICHHUH, pacCy ICHH, BOCPUUMYNBOCTD
K MaT€MaTUYECKHUM aCIIEKTaM Pa3JInYHbIX BUJOB UCKYCCTBA;

5) pu3uvYecKoro BOCIUTAHUSA:

c(OPMHPOBAHHOCTh yYMEHUS TMPUMEHSATh MaTeMaTHUYeCKHe 3HAHUS B
MHTEpecax 3/10pOBOro U 0€301acHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIECHHUE K
CBOEMY 37I0pOBbIO (3710pOBOE MUTAHUE, COATAaHCUPOBAHHBIA PEXKUM 3aHATUU U
OTIIbIXa, peryJisipHas (pusmyeckas aKTUBHOCTH), (PM3MUECKOE COBEPLICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCTIUTAHMSI:

TOTOBHOCTh K TpPYAY, OCO3HAaHHME IICHHOCTH TPYAOIIOOHs, HHTEpEeC K
pasnuyHbIM  cPepaM  NPOPECCUOHAIBHOM  JESATENBHOCTH, CBA3AHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSIMU, YMEHHE COBEpIIATh OCO3HAHHBINA BBHIOOP
Oynymeit mnpodeccun © peamu30BbIBATh COOCTBEHHBIE IKU3HEHHBIC IJIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3oOBaHHUIO U
caM000pa30BaHUIO Ha TMPOTSHKCHWH BCEW JKM3HH, TOTOBHOCTh K AaKTHBHOMY
YYaCTHIO B PEIICHUN MPAKTUUECKHUX 3a/1a4 MaTEMaTHICCKON HAPaBICHHOCTH;

7) 3K0JI0THYECKOI0 BOCIITUTAHUS:

c(hOpMHUPOBAHHOCTh  JKOJIOTHYECKOW  KYJIbTYphbl, ITOHUMAaHHE BIIMSHUS
COIMATPHO-DPKOHOMHYECKHX TPOIIECCOB HA COCTOSIHME MPHUPOJIHONW M COIMATBHON
Cpelbl, OCO3HAHUE TII00ATBHOTO XapaKTepa KOJIOTHUSCKUX MPOOJIeM, OPUCHTAITUS
Ha TPUMCHEHHE MaTEeMaTHYEeCKUX 3HAHWK MJId penieHus 3ajad B 00JacTu
OKpY’Karoleld cpenpl, IUIAHUPOBAHHE IIOCTYIKOB M OICHKH HX BO3MOXKHBIX
TIOCJICJICTBUM JIJISI OKPYKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH W  OONIECTBEHHOW  MPAKTUKH, IMOHUMAHUE
MaTEMaTUYECKOH HayKh Kak c¢epbl UYeJIOBEUYECKOW ACSATEIIbHOCTH, ATAloB €€
pPa3BUTHS W 3HAYMMOCTH IS Pa3BUTHS IIUBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTHYeCKOW KyJIbTypOM KakK CpEJICTBOM IIO3HAHHMS MHPA,
TOTOBHOCTh OCYIIECTBJISITH TMPOCKTHYI0 W HCCIICIOBATEILCKYIO JEATEIHHOCTD
WHIUBUTYJIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUeOHbIE TeHCTBUSA

ba3zoBble 1ornyeckue QeicTBuU:

BBISIBJISITh M XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKA MaTeMaTHYECKUX
00OBEKTOB, TIOHATHH, OTHOIICHWW MEXAy TOHATHAMH, (DopMyIHpoBaTh
ompe/ielICHs TIOHSITHH, yCTaHABIMBATh CYIIECTBEHHBIN MpPHU3HAK KiIacCHU(DHUKAINH,
OCHOBaHMS J11 0000IICHHS U CPABHEHM S, KPUTEPUU TPOBOJIMMOTO aHAJIM3a;

BOCIIpUHUMATh,  (QopMyIupoBaTh U NPEOOPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEIBHBIC ¥ OTPUIATEIIbHBIC, CIMHUYHBIE, YACTHBIC M OOIINE, YCIOBHBIC;

BBISIBISITh MATEMATHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTUBOPCUHSI
B (pakTax, JaHHBIX, HAOJIIOEHUSX U YTBEPXKACHUSIX, MpEIaraTh KpUTEPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JenaTh BBIBOABI C WCIOJB30BAHHEM 3aKOHOB JIOTHKH, JETyKTUBHBIX W
WHIYKTUBHBIX YMO3aKJITFOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

POBOJIUTH CAMOCTOSITEIHLHO JI0KA3aTENbCTBA MATEMATUUECKUX YTBEPKIACHUIM
(psiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apTyYMEHTAITUIO, TIPUBOIUTEH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHHS M BHIBOJIBI;

BBIOMpaATh CMoco0 pemieHuss ydeOHOW 3amayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIEHUSA, BbIOMpaTh HaumOoJiee TMOAXOASIMMA C  Yy4&ToM
CaMOCTOSATEIILHO BBIICIICHHBIX KPUTEPHUEB).



ba3oBrble ucciaenoBare/bCKHe AeHCTBHA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT MO3HAHUS,
dopMynupoBaTh  BONPOCHl,  (PUKCHpPYIOUME  MPOTUBOpEuYMe,  MOpodieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOe, (OpMUPOBATH TUIIOTE3Y, apryMEHTHUPOBATH
CBOIO [TO3ULINI0, MHEHUE;

IPOBOJUTH CAMOCTOSITENIBHO CIJITAHUPOBAHHBIA 3KCIEPUMEHT, UCCIEA0BAHKE
110 YCTAaHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4YeCKOTro 0ObEKTa, SIBICHHUS, ITpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEKTaMU, SIBICHUSIMU, IIPOIECCAMU;

CaMOCTOATENFHO (OPMYIUPOBATh OOOOIIEHUS W BBIBOJABI 1O pe3yibTaTam
OPOBENEHHOIO  HAOJIONEHUS, MCCIENOBAaHUS, OLEHUBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHUI;

POTHO3UPOBATh BO3MOXXHOE pa3BUTHE MpPOLIECCa, a TAKKE BbIIBUIAThH
IPEANOJIOKEHNS O €r0 PA3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ unpopmaumei:

BBISIBIIAITH Je(UUIUTHI UHPOPMALIUY, JAHHBIX, HEOOXOJUMBIX JJII OTBETa Ha
BOIIPOC U JJIsI pELLICHUS 33]1a4u;

BbIOMPATh MHPOPMALMIO U3 UCTOYHUKOB Pa3iIMYHbIX TUIIOB, aHAJIU3UPOBATh,
CUCTEMAaTU3UPOBATh M HWHTEPHPETUPOBATH HMHMOPMALMIO DPA3JIUYHBIX BUIOB U
dbopM npeacTaBICHUS;

CTPYKTYpUPOBaTh HHGOPMAIIMIO, TPEJCTABIATh €€ B Pa3IUYHBIX (opMax,
WUTIOCTPUPOBATh Tpadruyecky;

OLICHUBATh HaAEKHOCTD uHpopmauu o CaMOCTOATEIBHO
c(hOpMyYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKAaTHBHbBIE YHHBEPCAJIbHbIE YUeOHbIE TeHCTBHUS

Oo0menue:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYkKJACHHUS B COOTBETCTBHU C YCIOBUAMH U
HEeIIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOYKY 3PCHHUS B
YCTHBIX W IHCBMEHHBIX TEKCTaX, JIaBaTh IOSCHEHHUS IO XOJy pCEUICHHUS 3a/auH,
KOMMEHTHUPOBATH MOJIYYCHHBIN PE3YJIbTAT;

B XOJIe OOCYXKIICHHsI 3a/JaBaTh BOMPOCHI MO CYIIECTBY OOCYKIA€MOM TEMHI,
HpO6H€MBI, pemaeMoﬁ 3aJa4dd, BBICKA3bIBaTh HWACH, HAICIICHHBIC Ha IIOHUCK
peuIiCHuA, COIIOCTABJIATH CBOM CYXIACHHUA C CYXXKIACHUAMU JPYIUX YYACTHHKOB
ayajaora, oOHapyKHUBaTh Pa3lIMuue W CXOJCTBO MO3WIIUMA, B KOPPEKTHOH (opme
(GbopMyIHpPOBaTh PA3HOTIACHS, CBOU BO3PAXKCHUS;

HpG}ICTaBHHTB pGSYJIBTaTBI peIHGHI/IH 3aa4u, C—)KCHCpI/IMeHTa, HCCJICOA0BaHNs],
IPOEKTa, CaMOCTOSITEIbHO BBIOMpAaTh (opMaAT BBICTYIUICHHS C Y4YETOM 3aja4
IIPE3EHTAlMN U OCOOEHHOCTEH ayTUTOPHUH.

PerJIHTI/IBHLIe YHuBEpPCaJdbHbIC yqeﬁnble I[eﬁCTBHﬂ



Camoopranusanus:

COCTaBJIAThH IJIaH, aJTOPUTM PEUICHUS 3a7a4M, BEIOUPATh CIIOCOO PEIICHHUS C
y4ETOM MMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pEUICHUH ¢ Y4ETOM HOBOU MH(OpMAIUK.

CaMOKOHTPOJIb, SMOLIMOHAJILHBIA HHTEJLJICKT:

BJIQJIETh  HABbIKAMU  TO3HABATENbHOM  pedliekcMu Kak  OCO3HAHUSA
COBEpIIaEMbIX JACHCTBUI W MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTAaTOB, BIAJETh
croco0aMy CaMOTIPOBEPKH, CAMOKOHTPOJSL Tpollecca M pe3yjbTaTa penieHus
MaTeMaTHUYEeCKOM 3aJ1auM;

NpeABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPHU PELICHUU 3aa4H,
BHOCUTH KOPPEKTHUBBI B JI€ATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HaWJICHHBIX OMMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIIEHUBAaTh COOTBETCTBUE PE3yJibTaTa LEIU U YCIOBUSAM, OOBSCHATH IPUUUHBI
JIOCTUKEHUS WM HEJOCTHUKEHUS Pe3yJIbTaTOB JEATEIbHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eATEIbHOCTD:

MOHUMATh M KMCHOJIb30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIUBUIYAIbHOU
paboThl mNpuU pelIeHHH Y4eOHBIX 3ajlady, NPUHUMATH II€Jb COBMECTHOM
NeSTENBHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOM pabOThI, pacmpeneisTh
BUIIBI paboOT, JIOrOBapWBaThCs, OOCYX JaTh TMPOIECC W Pe3yJbTaT paboTHl,
0000maTh MHEHHUS HECKOIBKHX JTIOICH;

y4acTBOBaTh B TPyNmHoBbIX (opmax padoThl (0OCyX AeHHs, OOMEH MHEHUH,
«MO3TOBbIE IITYPMbD» © HWHBIE), BBIIIOJHITH CBOK YacTh palbOThl U
KOOPAVUHUPOBATh CBOU JEHUCTBHUS C JPYTMMHU YJIEHAMH KOMAaH[bl, OLEHHUBAThH
KauyeCcTBO CBOETO BKJIAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUSI.

INPEJMETHBIE PE3YJ/IBTATDBI

K xonmy o6yuenuss B 10 kiacce oOydarouuics MOIYYUT CIEAYIOIINE
IpeIMETHBIC PEe3yJIbTaThl MO0 OTACIbHBIM TeMaM paboueil mporpaMmbl y4eOHOTO
Kypca «Anrebpa u Hayajla MATEMaTHYECKOTO aHATTN3ay:

Yucia v BBIYUCTICHUSA

CBOOOJHO OIEpUPOBATH MOHATHUSIMH: paAlMOHAIBHOE YHCIO, OECKOHEUYHas
nepuoguyeckas JapoOb, TMPOLEHTHI, HPPAIMOHATBFHOE YKCIO0, MHOXECTBa
paLMOHANIBHBIX U IEUCTBUTEIBHBIX YUCEI, MOYJIb JEHCTBUTEIIBHOTO YHCIIA;

NPUMEHSATh JIpOoOM ¥ TPOILEHTHI ISl PEIICHUS NPUKIAJHBIX 337ad U3
PA3JIUYHBIX OTPACIICN 3HAHUN U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIMKEHHBIC BBIYUCIICHUS, TTPAaBUJIa OKPYTICHUS, IPUKUJIKY U
OLICHKY PE3yJIbTaTa BbIYNCIICHUN;



CBOOOJHO ONEPUPOBATh TOHATHEM: CTCINEHb C IEJIbIM IIOKa3aTelieM,
UCIIOJIB30BaTh MOJAXOASIIYI0 (POPMY 3anucH AEHCTBUTENBHBIX YUCEIT IJIs PEIICHUS
MPAKTUYECKUX 3a7a4 U MPEICTABICHUS JAHHBIX;

CBOOOJHO OIEpHUpPOBATh MOHATHEM: apU(PMETHUYECKUN KOPEHb HaTypalbHOM
CTCIICHHU,;

CBOOO/IHO OIEpUPOBATH MOHITUEM: CTETICHB C PAIIMOHATBHBIM MTOKa3aTeNeM;

CBOOOJHO OIEpPUPOBATH TMOHATUSMH: JIOrapudM UHCIIa, OECATUYHBICE WU
HaTypaJbHBIC JIOTapH(PMBI;

CBOOOJHO ONEPUPOBATh MOHSATHUSIMH: CHHYC, KOCHHYC, TAHT€HC, KOTAaHTCHC
YHCJIOBOTO apryMEHTa;

ONEepUPOBaTh MOHATUSMHU: APKCUHYC, APKKOCUHYC M APKTAHTEHC YHMCIOBOIO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO ONEpPUPOBATH MOHSATUSIMHU: TOXKIECTBO, YpaBHEHHUE, HEPABEHCTRBO,
PaBHOCUJIBHBIE YPABHEHUS U YPABHEHUS-CIICICTBUSA, PABHOCUJIBHBIC HEPABEHCTBA;

IPUMCHATh Pa3IMUHbIE METOAbI PEIICHHS palMOHAIBHBIX H JAPOOHO-
pallMOHAJBHBIX YPAaBHCHUM, NPUMEHATh METOJ HWHTEPBAJIOB JJIsi PEIICHUS
HEPABEHCTB;

CBOOOJHO OIEpUPOBATH IMOHITHUSAMU: MHOTOUYIEH OT OJIHOH IEePEeMEHHOM,
MHOTOYJIEH ¢ IeJIbIMA Kod3(pdUIIMEeHTaMHd, KOPHH MHOTOWICHA, IPHUMEHSThH
JEJICHUE MHOTOWICHAa HA MHOTOWIEH C OCTaTKOM, Teopemy besy u teopemy Buera
IJIs1 pELLICHUS 3a1aY;

CBOOOJHO OIEpPUPOBATh IMOHATUSAMHU: CHCTEMa JIMHCHWHBIX YpaBHCHH,
MaTpuIla, ONpEASTUTENIb MaTpPUIBl 2 X 2 W €ero TreOMETPUUYECKUN CMBICI,
VCIIOJIB30BATh CBOWMCTBA ONpEAECHUTENs 2 X 2 I BBIYMCICHHS €r0 3HAYECHUS,
MPUMEHATh ONPEACIUTENIN JJIsl PEUICHHUS CHCTEMbl JIMHEHHBIX YypaBHEHUU,
MOJICTIUPOBATh PeajbHbIC CUTYallUM C TTOMOIIBIO CHUCTEMBI JIMHEUHBIX YPaBHEHMUIA,
HCCJIEI0BaTh MOCTPOCHHBICE MOJEIA C IIOMOIIBI0 MAaTpHUIl W ONPEACIUTENEH,
VHTEPIPETUPOBATH NOTYUYECHHBIN PE3YJIbTAT;

UCIIOJB30BaTh CBOWCTBA JICMCTBUHM C KOPHAMHM JJId IPeoOpa3oBaHUs
BBIPAKECHU U,

BBITIOJIHATH MPEe00pa30BaHMS YUCIOBBIX BBIPAKEHUM, COASPKAIIUX CTETICHHU C
palMOHAIbHBIM MTOKA3ATENEM;

HCITOJIb30BaTh CBOMCTBaA jorapudmoB JUTSt npeoOpa3oBaHuUs
Jorapu(pMUYECKUX BBIPAKCHHIM;

CBOOOJHO OMEPUPOBATh MOHSATUAMH: HPPALUOHAIIBHBIC, MOKa3aTeIbHbIE U
Jorapu@mMuyecKre ypaBHEHHUsI, HAXOUTh UX PELICHUS C TTOMOIIbIO PABHOCHIIBHBIX
MePEXO0JI0B WIIK OCYILECTBIISAS TPOBEPKY KOPHEH;



IPUMEHSTh OCHOBHBIE TPUTOHOMETpUUYECKHEe GOpMyIIbl JUIsl TPeoOpa3oBaHus
TPUTOHOMETPHUYECKHUX BBIPAKEHUII;

CBOOOJHO OINEpPUPOBATh IOHATUEM: TPUTOHOMETPUYECKOE YpaBHEHUE,
OPUMEHATh  HeoOXoaumble  (HOPMYJBI  JIJIi  PEIICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJIENIMPOBaTh peajbHbl€ CUTyallMM Ha $s3bIKE anreOpbl, COCTABIIATH
BBIPAKEHHUSI, YpaBHEHHS, HEPAaBEHCTBA IO YCJIOBHUIO 3aJayd, MCCIEI0BATh
IOCTPOEHHBIE MOJIENIU C UCIIOJIb30BAHUEM almapara ajireopsl.

DOYyHKUUHA U TPAPUKU:

CBOOOJIHO OMEpUPOBATh MOHATUAMU: (PYHKIUS, CIOCOOBI 3aaHusl (PyHKIMH,
B3aUMHO OOpaTHble (QYHKIMHM, Kommo3uuus ¢yHKIUM, rpaduk QGyHKIUH,
BBITIOJIHATH dJIEMEHTapHbBIC TTpeoOpa3zoBanus rpaduKoB PyHKITUH;

CBOOOJHO OIEpUPOBATh MOHATUSAMHU: 00JIACTH ONPENEIECHUS U MHOXKECTBO
3Ha4YeHU PYHKIMU, HYJIU QYHKUNUU, TPOMEKYTKH 3HAKOMOCTOSHCTBA,

CBOOOJTHO OMNEpUPOBATH TMOHATUAMH: YETHbIE M HEUYETHBIE (PYHKIUH,
nepuoanueckue QyHKUUHU, TPOMEXKYTKH MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMyMbI U
MUHUMYMBbI (DYHKIMH, HauOOJblIEE M HAuUMEHbLIEe 3HaueHHe (YHKIHH Ha
IPOMEKYTKE;

CBOOOJIHO ONEpPUPOBAThH MOHATHAMH: CTENEHHAas (PYHKIMS C HATYpaIbHBIM U
LEeJNbIM [OKa3zareiaeM, rpapuk CTENEeHHOW (YHKIMM C HATYpPaJbHBIM U LEJIbIM
nokasareyieM, rpaQuk KOpHsS N-Od CTENEeHH KakK (PyHKUMH OOpaTHOW CTENEHH C
HATypaJbHBIM MOKa3aTeJeM;

ONEepUPOBaTh MOHATUSMU: JIMHEHHAs, KBaJpaTU4HAs U JIPOOHO-TMHEHHAs
(YHKIIMH, BBITIOIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TIOCTPOCHUE UX TPAPUKOB;

CBOOOJHO OIEPUPOBATH IMOHATUAMHU: IOKA3aTeNbHAs M JiorapupmMuyeckas
GyHKUMHA, UX CBOMCTBA U rpaduKH, MCHOJIB30BATh MX TpapUKdA [Jsl PEIICHHS
YPaBHCHUI;

CBOOOJHO ONEPUPOBATH MOHATHSAMHU: TPUTOHOMETPUYECKAs OKPY’KHOCTD,
onpeeleHue TPUTOHOMETPUYECKUX (PYHKIMNA YUCIOBOIO apryMEHTa;

UCIONIb30BaTh rpaduku (YHKUMA )i MCCIENOBAaHUS IPOILIECCOB U
3aBUCUMOCTEHN MpHU pElIeHUM 3aJa4d U3 JIPYTruX y4eOHBIX MPEIMETOB M peabHOU
KHU3HU, BBIpAXaTh (HOpMyIaMU 3aBUCUMOCTH MEXKIY BETUUNHAMU;

Havayia MaTeMaTH4eCcKOro aHaJm3a:

CBOOOJITHO ONEPUPOBATH MOHATUSIMHU: apu(pMETHUYeCKas M TeoMEeTpUUecKas
nmporpeccusi, 06CKOHEYHO yOBIBArOIasi reoMeTpUIecKasl IPOrpeccus, TMHEHHBIA U
AKCIIOHEHLIUAIIBHBIN POCT, (hOpMyJa CIOXKHBIX MPOLEHTOB, UMETh IPEICTABICHUE
0 KOHCTAHTE;

UCIOJIb30BaTh MPOTPECCUM ISl pEUICHUs pealbHBIX 3a4ad MPUKIATHOTO
XapakTepa;



CcBOOOJHO OMEPUPOBATH MOHITUSIMU: TTOCIIEIOBATEIIBHOCTD, CIIOCOOBI 3aJaHUS
IIOCJIEA0BATENPHOCTEN, MOHOTOHHBIE M OIPAHUYEHHBIE IIOCIEA0BATEIBbHOCTH,
NOHUMATh OCHOBBI 3apOXKIEHUsS MAaTEMAaTHYECKOrO0 aHajau3a KaK aHalIn3a
OECKOHEYHO MaJlbIX;

CBOOOZHO OINEpPUPOBATh TMOHATUSMHU: HENPEPBhIBHbIE (PYHKIMH, TOYKU
pa3psbiBa rpaduka QyHKIHUH, aCUMIITOTHI Fpapuka PyHKINY;

CBOOOJIHO OIEepUpOBaTh MOHATHEM: (YHKLHMS, HENpepblBHAs Ha OTPE3Ke,
IPUMEHSTh CBOMCTBA HENIPEPHIBHBIX (DYHKIIMI JIJIs pelIeHus 3a/1ay;

CBOOOJHO OINEpUpPOBaTH TMOHATUSAMHU: TIEepBasi U BTOpas MPOU3BOJIHBIC
(¢yHKUIMHU, KacaTelbHasd K rpaduKy QyHKINY;

BBIYHCIIATH [TPOU3BOAHBIE CYMMBI, IIPOU3BEACHUS, YACTHOTO W KOMIIO3HMIIUU
ABYX (DYHKIUH, 3HaTh MPOU3BOJIHBIEC AIIEMEHTAPHBIX (PYHKLINA;

UCIOJB30BaTh T€OMETPUYECKHA M (DU3HUECKH CMBICT MPOWU3BOJHOWU IS
peleHuns 3a1ay.

MHo:KecTBa H JIOTHKA:

CBOOOZIHO  ONEpUPOBaTh  TMOHATUSMHU: MHOXKECTBO, ONEpaluu  Haj
MHOXECTBaMU;

UCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN aIlliapart JJisl ONMCAaHUs PEaIbHbIX
IPOLIECCOB U SIBJICHUH, TP PELIEHUH 3a]a4 U3 JIPYIHX yUYeOHBIX IPEAMETOB;

cBOOOZIHO OIEpPUPOBATh MOHATUSMHU: OIpeAesieHHe, TeopeMma, ypaBHEHHE-
CJIE/ICTBHE, CBOMCTBO MaTEMAaTHYECKOr0 0O0OBEKTA, 10KA3aTEIbCTBO, PABHOCHIIbHBIE
YPaBHEHMS U HEPABEHCTBA.

K konmy oOyuenus B 11 kjacce oO0ydaromuiicss TMOJYYUT CIEAYIOIINE
OpeIMeTHbIE Pe3yJIbTaThl MO OTIENbHBIM TeMaM pabodel MmporpaMMbl y4eOHOTO
Kypca «Anredpa v Hauajla MaTeMaTHYECKOr0 aHAIN3ay:

Yucia 1 BIYUCICHUSA:

CBOOOZHO OMNEpUpOBaTh TMOHATUSAMHU: HATypajJbHOE M II€JIOE YHCIIO,
MHOXECTBA HATypaJbHbIX M LEJBIX YUCEJ, MCIIOIb30BaTh NPU3HAKU JEIUMOCTH
uensix yucen, HOJl n HOK naTypasbHBIX uMcen Ui peleHus 3a1ad, NPUMEHATh
anroput™m EBknunaa;

CBOOOZHO OIEpPUPOBATh MOHATHEM OCTaTKa [0 MOJYJIIO, 3alUChIBAThH
HaTypaJIbHbIE YHCIIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX CUHCIICHHUS;

CBOOOJTHO OMNEPUPOBATH MOHATUSIMH: KOMIUIEKCHOE YHCIO W MHOMXECTBO
KOMIUIEKCHBIX YHCEJI, MPEACTABIATh KOMIUIEKCHBIE UYUCIIA B alreOpandyeckon M
TPUTOHOMETPUUECKOH (popme, BBIMOIHATH apu(METHUYECKHE ONepaly ¢ HUMU U
U300pakaTh Ha KOOPJIMHATHOM MIIOCKOCTH.

YpaBHeHUsS U HEPABEHCTBA:



CBOOOJTHO OMEPHPOBATH TOHSTHSIMHU: HPPAIMOHAIBHBIC, MOKa3aTeIbHBIC |
jJorapu@MuyYecKue HEPaBEHCTBA, HAXOJIUTh WX PpEHIEHUS C  MOMOIIbIO
PaBHOCWJIBHBIX MEPEXOJIOB;

OCYLIECTBJISITh OTOOpP KOpPHEH TpH PpEIIEHUH TPUTOHOMETPUUECKOTO
YpPaBHEHUS;

CBOOOJHO OMEPUPOBATh TMOHITHUEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HEOOXOIWMBbIE  (QOPMYJbl  JJIsI  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OTMEPUPOBATH MOHATUSIMH: CHCTEMa U COBOKYITHOCTh YpaBHEHUN U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CHUCTEMBI-CIIC/ICTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYIIHOCTEW PallMOHAJIbHBIX, UPPALMOHAIBHBIX, [TI0KA3aTEIbHBIX U
Jorapu(MUYECKUX YPaBHEHUI 1 HEPABEHCTB;

peuarb palOHAIBHEIE, VppalHOHAIbHBIE, MOKa3aTebHbIE,
jJorapu@MuyYecKue W TPUTOHOMETPUUECKHME YpPaBHEHHSI U  HEPABEHCTBA,
coepaKalye MOAYJIA U [IapaMeTpBbl;

IPUMEHSTH TpaduuecKre METOIbI A PEIICHUs] YPaBHEHUN M HEPABEHCTB, a
TaKKe 3a]1a4d ¢ IapaMeTpaMy;

MOJAEIUPOBATh pEaJbHBIE CUTYallMM Ha SI3bIKE alreOpbl, COCTaBIATH
BBIDQ)KCHUSI, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMBI II0 YCIOBHUIO 3aJayH,
UCCJIEIOBaTh TOCTPOCHHBIE MOJIEIM C HCIOJIb30BAHUEM afllapara ajireopsl,
VHTEPHPETUPOBATH MOITYUYEHHBIN PE3YJIbTAT.

DYyHKIUHN U TPaPUKU:

CTpOUTh TpaduKud KOMMO3UIUMU (PYHKIUNA C TOMOIIBIO 3JIEMEHTAPHOTO
UCCJICIOBAHUS U CBOWCTB KOMITO3HUITNU JABYX (DYHKIIHIA,

CTPOUTH TeOMETpUYEeCKHe oOpa3bl ypaBHEHUW U  HEPABEHCTB  Ha
KOOPJMHATHOM IJIOCKOCTH;

CBOOOJTHO  OMEpUPOBaTh MOHATHUSAMHU: TpadUKH TPUTOHOMETPUUYECKUX
yHKIIH;

OpUMEHATh (GYHKIUU [JIS MOJCIMPOBAHUS U HCCIEAOBAaHUSA pealbHbIX
IIPOLIECCOB.

Hayana MareMaTH4eCKOI0 aHA/IU3A:

UCITIOJI30BATh MPOU3BOHYIO JIJISl UCCIEAOBAHUS (DYHKITUM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HAXOJIUTh HauOOJIbIIee U HAaMMEHbIIIee 3HAaUCHHsT (PYHKIIUM HETPEPHIBHOW Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKIACHHUS HAWIYUIIEerO PEIICHUs B
NPUKIAIHBIX, B TOM 4YHCIE€ COLUUAIBHO-OKOHOMUYECKHX, 3ajadax, JJis
ompeielIeHUs] CKOPOCTH U YCKOPEHHsSl Tpoliecca, 3aJaHHOro (QopMyJIoNn WM
rpadukom;



CcBOOOZHO ONEpUpOBaTh TMOHATUSAMHU: TEpBOOOpa3Hasi, OMNpeIeIEHHBIN
UHTErpaj, HAaXOAUTh IMEPBOOOpPA3HBIE AIEMEHTAPHBIX (QPYHKUMNA U BBIYUCIATH
uHTerpain no gopmyne Hetotona-Jlenonuna;

HaXOAMTH IJIOLIAAN IJIOCKUX GUTYp U 0OBEMBI TEJ C OMOIIbIO UHTETpaa;

UMETh IPEJCTaBICHUE O MATEMaTHYECKOM MOJEIMPOBAHUU HaA IpUMEPE
cocTaBiieHUs TU(PPepeHIInaTbHBIX YPAaBHEHHI;

pemarh NpUKIAAHbIE 33a4d, B TOM YHUCJE COLUATbHO-3KOHOMUYECKOTO U
(pu3nUYeCKOro xapakTepa, CpeJCTBaMH MaTEMaTUYECKOTO aHaIM3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosaunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ieioB U TeEM (undgposbie)
n/n NMPOrpamMmblI Bcero Kontponbire | Ipakrireckite o0pa3oBaTe/IbHbIE
padoTbI padoTsbI pecypenr
MHOX€eCTBO JEHCTBUTEIBHBIX YUCEI.
| MHorousensl. ParionanbHble ypaBHEHUS U 24 1
HepaBeHcTBa. CHCTEMBI JIMHEHHBIX
YpaBHEHUI
) Oyukiun u rpaguxu. CreneHHas GyHKIMS ¢ 12 |
LIEJIBIM [TOKa3aTesleM
3 ApudmMeTrnuecKkuii KOpeHb N-0il CTETICHHU. 15 |
HppanmoHansHble ypaBHEHUS
4 [TokazatensHast pynkius. [TokasarenabHble 10 |
ypaBHEHUs
5 Jlorapudmudaeckast GyHKITHS. 13 1
Jlorapudmuueckre ypaBHEHUS
6 TpuronomeTpuyeckre BHIPAKCHHS U 2 |
ypaBHEHUS
[TocnenoBaTenbHOCTH U IPOTPECCUU 10 1
HenpepsiBable pynkiun. [IponsBoanas 20 1
9 [ToBTOpeHwue, 06001IeHNE, CHCTEMAaTU3aLUs 5 1
3HaHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 9 0




IHNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KosinvecTBO yacon JIeKTPOHHbIE
Ne Jara nudppoBbie
Tema ypoka Koutpoasnbie | IlpakTnueckue op
n/n Bcero u3ydyeHusi | oOpa3oBaTejibHbIE
padoThbI padoTsbI pecypenI
1 MHO)KCCEBO, OTIepaIMK HAJlT MHOXXECTBAMHU | 02.09.2024
U UX CBOMCTBA
2 Huarpammel Diinepa-Benna 1 03.09.2024
3 [IpuMeHeHne TeOPETUKO-MHOKECTBEHHOTO | 04.09.2024
arrapara JJis peuieHus 3a1a4y
Panmonaneueie yrcna. OOBIKHOBEHHBIE U
4 JeCATUYHBIC IPOOH, TPOIICHTHI, 1 05.09.2024
OECKOHEUYHBIC IEPUOANUECKUE APOOH
Panmonanbubie ynucia. OOBIKHOBEHHBIC U
5 JECSTUYHBIE TPOOH, MPOIICHTHI, 1 09.09.2024
OecKOHEUHBIE MTEPHUOANYECKHE APOoOH
6 [Ipumenenue npoOeit U MPOLIEHTOB TSt 1 10.09 2024
pelieHus MPUKIIAIHBIX 3a/1a4
. [Tpumenenue apobeii U IPOIEHTOB IS | 11.09.2024
peuieHus NpUKIagHbIX 33134
g JeiicTBuTenbHbIC yncia. PaimonanbHbie U | 12.09 2024
MppalMOHANIbHBIC YHCIIa
9 ApudmeTnueckre oneparuu c | 16.09 2024

HeﬁCTBHTeHBHBIMH qucjiaMu




10

Mopynb 1eCTBUTENBHOTO YUCTIA U €T0
CBOMCTBa

17.09.2024

11

[TpubnmxEHHBIE BRIYUCICHUS, TIPABUIIA
OKpYTJICHHUs, IPUKUIKA U OLIEHKA
pe3yJbTaTa BEIYMCICHUN

18.09.2024

12

OcCHOBHBIE METO/IbI PEILICHUS LENbIX U
JIpOOHO-paIlMOHATBHBIX YPAaBHEHUN U
HEPaBEHCTB

19.09.2024

13

OcCHOBHBIE METOBI PEIIECHNUS LENbIX U
JIpOOHO-pallMOHANIBHBIX YPaBHEHUHN U
HEPaBEHCTB

23.09.2024

14

15

OcCHOBHBIE METO/BI PEIIEHNUS LENbIX U
JIpOOHO-pallMOHATIBHBIX YPAaBHEHUN U
HEPABEHCTB

MHOrowwieHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOTO4YWIEHa Ha MHOTOUJIEH C
ocratkoMm. Teopema besy

24.09.2024

25.09.2024

16

MHoTOowWIeHBI ¢ TIENBIMUA KO PUITHEHTAMHU.
Teopema Buera

26.09.2024

17

Pemenue cucreM NTMHEWHBIX ypaBHEHUN

30.09.2024

18

Pewienne cucrem JINHEWHBIX YPaBHEHUU

01.10.2024

19

Martpuia CUCTEMBI IMHEWHBIX YPAaBHEHU.
Onpenenurtennb MaTPUIIbI 2X2, €To
T€OMETPUYECKUN CMBICI U CBOMCTBA;
BBIYKCIICHUE €T0 3HAYCHUS

02.10.2024

20

Onpenenurenb MaTpuLbl 2X2, €ro
T€OMETPHYCCKUI CMBICT U CBOMCTBA;

03.10.2024




BBIYHMCJICHHEC €TI0 3HAUYCHUA

21

IIpumeHeHne onpenenuTens 1 peLeHus
CUCTEMBI JIMHEVHBIX YPaBHEHUI

07.10.2024

22

Pemmenue npukiaHbIX 3aa4 ¢ TOMOIIBIO
CHUCTEMBI JINHEHHBIX YPaBHEHUN

08.10.2024

23

Pemenne npukitagHpIX 3a1a4 ¢ TOMOIIBIO
CUCTEMBI JIMHEVHBIX YPaBHEHUI

09.10.2024

24

KoHnTtponbHas padoTa: "ParmonanbHbie
ypaBHEHHUA U HepaBeHCTBA. CHCTEMBI
JUHENHBIX ypaBHEHUN"

10.10.2024

25

OyHKIHS, CIOCOOBI 3a1aHus (QYHKITUH.

B3aumHuo oOpatsble ¢pyHkumu. Kommnosumus

GyHKIMMA

14.10.2024

26

I'paduk pyHkuMU. D1eMeHTapHbIE
npeoOpa3oBanus rpaukoB GyHKIUI

15.10.2024

27

Ob6nacTh onpeaeneHuss 1 MHOXECTBO
3HaueHni PpyHkuu. Hynu hyHkmmm.
[TpomexyTKH 3HAK TOCTOSTHCTBA

28

U&THble 1 HEUETHBIC (QYHKITHH.
[Tepuoanueckue pynkuuu. [pomexyTku
MOHOTOHHOCTH (DYHKIIUU

17.10.2024

29

MakcuMyMBbl 1 MUHAMYMBI (DYHKITHH.
HauOonbiee 1 HanMeHbIIIEE 3HAYEHUE
(GYHKINU HAa TPOMEKYTKE

21.10.2024

30

JluneliHas, KBaJipaTU4Has U JpOOHO-
nuHerHas QyHKIUu

22.10.2024

31

DJIeMEHTapHOE UCCIIeIOBAHNUE U
NOCTpOeHHE TPAPUKOB ITHX (PYHKIUI

23.10.2024




DJIEeMEHTAapHOE UCCIICIOBAHUE U

32 24.10.2024
MOCTpOCHHE TPAPUKOB ITHX (PYHKIUH

13 CreneHs ¢ 1enpIM nokasarenaem. buaom 05.11.2024
Herorona

34 Crenens c 1esbIM IOKa3zaTesneM. buaoM 06.11.2024
HeroTona

35 CrenenHast GyHKIUS C IjaTypuanLHHM u 07.11.2024
1eNbIM nokazateneM. E€ cBoiicTBa u rpaduk

36 KOHTpOJ'IBHaj'SI pa6UOTa: Crenennas 11.11.2024
¢yukus. E€ cBoiicTBa u rpadux"

37 Apudmernueckuit f(OpCHL HaTypaJIbHOU 12.11.2024
CTEIIEHU U €r0 CBOMCTBA

18 Apudmernueckuit vKopeHL HaTypaJbHOU 13.11.2024
CTEIIeHH U ero CBOMCTBa

19 [TpeoOpa3oBaHus YUCIOBBIX BBIPAKECHUH, 14.11.2024
coJiep KalluX CTENeHH U KOPHU

40 [TpeoOpa3oBaHUs YUCIOBBIX BhIPAXKEHUH, 18.11.2024
coJiepKalluX CTENEHU U KOPHU

A1 [TpeoOpa3oBaHus YUCIOBBIX BBIPAKECHUH, 19.11.2024
COJZIEpKaIUX CTENIEHU U KOPHU
Uppanuonanbabie ypaBHeHUA. OCHOBHBIE

42 METO/BI PEMICHNS UPPALUOHAIBHBIX _
ypaBHEHUNU
Wppaunonanbuble ypaBHeHHs. OCHOBHbBIE

43 METO/IbI PEIICHUS UPPALMOHATBHBIX 21.11.2024
ypaBHEHUU

44 Wppaunonanbhbie ypaBHeHHs. OCHOBHbIE 25 11.2024

MCTOBI pCHICHUS UPPALUOHATIBHBIX




ypaBHEHUU

PaBHOCWIBHBIE IIEPEXO/IbI B PELLICHUN

45 26.11.2024
VPPALMOHATIBLHBIX YPaBHEHUM

46 PaBHOCUIIBHBIE IEPEXObl B PEIICHUH 27 11.2024
UppalMOHAIILHBIX YPaBHEHUN

47 PaBHOCUIIBHBIE TIEPEXO/IbI B PEILIEHUU 28.11.2024
UPPaLMOHAJIBbHBIX YPAaBHEHUN

43 PaBHOCHIIBHBIE IEPEXObl B PEIICHUH 02.12.2004
UppalMOHAIIBHBIX YPaBHEHUN
CoiicTBa u rpaduk KOpHS n-0if CTENeHN

49 KaK (QyHKIIMHU OOpaTHOW CTETIEHH C 03.12.2024
HaTypaJIbHBIM I0Ka3aTelIeM
CgoiicTBa 1 rpaduK KOpHS N-0¥ CTEIIEHU

50 KaK (YHKIIMHM 0OpaTHOW CTENEHH C 04.12.2004
HaTypaJIbHbIM I10Ka3aTelIeM
KonrponbHas pabora: "CBoiicTBa 1 rpaduk

51 KOpHS n-0M creneHu. MppanuoHaabHble 05.12.2024
ypaBHeHUs"

5 CreneHsp ¢ palliOHAILHBIM [TOKA3aTEIEM U 09.12.2024
e€ CBOMCTBA

53 CreneHb ¢ pallMOHaIbHBIM MIOKa3aTeIeM U 10.12.2024
€€ CBOMCTBA

54 CreneHsp ¢ palliOHAIBHBIM [T0KA3aTEIEM U 11.12.2024
e€ CBOMCTBA

55 [Toka3zarenbHas QyHKIM, €€ cBOMCTBA U 12.12.2024
rpaduk

56 Hcnonr3oBanue rpaduka QyHKIUHN 115 16.12.2024

peLIeHUs. ypaBHEHUI




Hcnons3oBanue rpaduka GyHKIAN IS

57 : 17.12.2024
pelIeHus ypaBHEHHA
[TokazarenbHble ypaBHeHHs. OCHOBHBIE

58 METO/bI PEIICHNUs TI0Ka3aTeIbHbIX 18.12.2024
ypaBHEHUU
[TokazaTenbHbie ypaBHeHUsI. OCHOBHBIE

59 METO/Ibl PEIIECHHUS T0KA3aTEIbHbBIX 19.12.2024
YpPaBHEHUU
[Toka3zarenbHble ypaBHeHUs. OCHOBHBIE

60 METO/Ibl PEIICHHUS TOKa3aTEeIbHbBIX 23.12.2024
YpaBHEHUI

61 KonrponsHas padora: "[lokazaTenbHast 24.12.2024
¢dbynkuus. [TokazarenbHbie ypaBHeHUS"

62 Jlorapudwm uncna. CoiicTBa jorapugpma 25.12.2024

63 Jlorapudm uncna. CBoiicTBa jgorapupma 26.12.2024

64 Jlorapudm uucna. CoiicTBa jJorapudma 28.12.2024

65 JlecsiTuuHble U HATypasbHbIE JIOTapU(pMBbI 09.01.2025

66 JlecsTuuHble U HaTypabHbIE JOrapupMbl 13.01.2025

67 [IpeoOpa3oBaHue BhIpaKEHUI, COEpPIKALIUX 14.01.2025
JorapupmMsbl

68 [IpeobpazoBanue BeIpakeHHIA, COACPIKALIUX 15.01.2025
Jorapudmpl

69 [TpeoOpa3oBaHue BbIpaKEHUI, COIepIKALINX 16.01.2025

JorapupmMbl




Jlorapudmuueckast pyHkuus, e€ cBocTBa U

70 20.01.2025
rpaduk

71 Jlorapudmuueckas pyHKuus, €€ CBOWCTBA U 21.01.2025
rpaduk

7 Hcnonp3oBanue rpaii)m(a byHKIIM 1715 22.01.2025
pelIeHus ypaBHEHHHA

7 Hcnonp3oBanue rpafpm(a byHKUIMN 1S 23.01.2025
peleHusl ypaBHEHHH
Jlorapudmuaeckue ypaBaeHusi. OCHOBHBIC

74 METO/]Ibl pelIeHUs Jorapu(PMUIECKUX 27.01.2025
ypaBHEHUNU o
Jlorapudmuueckue ypaBHeHuUs1. OCHOBHBIE

75 METO/bI PEIICHUS JIOTapU(PMUIECKUX 28.01.2025
YpaBHEHUH o
Jlorapudmuueckue ypaBHeHus. OCHOBHBIE

76 METOBI pEIICHUs JIOTapu(HMUIECKUX 29.01.2025
ypaBHEHUH o

77 PaBHOCHIIBHBIE IEPEXO/IBI B pi:meHI/m 30.01.2025
JorapupMHUUECKUX ypaBHEHHH

73 PaBHOCHIIBHBIE TTEPEXO/IBI B prJeHI/II/I 03.02.2025
Jorapu(pMUUECKUX ypaBHEHUH

79 Kontponbnas pabora: "Jlorapudmuueckas 04.02.2025
¢yukuus. Jlorapupmuueckue ypaBHeHHs"

20 CuHyc, KOCHHYC, TAHI'€HC U KOTAHI€HC 05.02.2025
YHCIOBOTO apryMeHTa

8 CuHyc, KOCHHYC, TAHI€HC U KOTAaHT'€HC 06.02.2025

YHUCJIOBOTO apryMEHTa




ApKCUHYC, apKKOCUHYC U apKTaHT€HC

82 10.02.2025
YHCIIOBOTO apTyMeHTa

23 ApKCHHYC, apKKOCHHYC U apKTaHI€HC 11.02.2025
YHCIOBOrO apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb,

84 OIpe/IeIIEHNE TPUTOHOMETPUUYECKUX 12.02.2025
(YHKINI YUCIOBOTO apTryMeHTa
Tpuronomerpudeckas OKpy>XHOCTb,

85 olpeieJIeHne TPUTOHOMETPHUUECKUX 13.02.2025
(GYHKIMI YUCIOBOTO apryMeHTa

86 OcCHOBHBIE TPUTOHOMETPUUECKHE (HOPMYIIBI 17.02.2025

87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 18.02.2025

88 OCHOBHbBIE TPUTOHOMETPUUECKHE (HOPMYITbI 19.02.2025

89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 20.02.2025

90 Hp606pa30338.HI/Ie TPUTOHOMETPUUYECKHX 24.02.2025
BBIpa)KEHUI

o1 Hp606p2130333,HI/I€ TPUTOHOMETPUIECKHIX 25.02.2025
BBIpa)KEHUI

9 Hp606p8.30333HI/Ie TPUTOHOMETPUYECKHUX 26.02.2025
BBbIpa)KEHUI

93 Hp€06p.’:130333HI/Ie TPUTOHOMETPUUYECKUX 27.02.2025
BBIPa)KEHUI

94 Peuienue TpUroHOMETPUYECKUX YPAaBHEHUI 03.03.2025

95 Pewienne TpUroHOMETPUYECKUX YPABHEHUM 04.03.2025




96 Pemenne TpuroHoMeTpuUECKMX ypaBHEHUN

97 Pelienue TpUroHOMETPUYECKUX YPaBHEHUMN 06.03.2025

98 Pemenne TpuroHoMeTpu4ECKUX ypaBHEHUN 10.03.2025

99 Pemenne TpUroHOMETpUYECKUX YpaBHEHUI 11.03.2025

100 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUN 12.03.2025
KoHnTtponbHas pabora:

101 "TpUrOHOMETPUUECKHE BBIPAKEHUS U 13.03.2025
TPUTOHOMETPUUECKHUE ypaBHEHUSA"
[TocnenoBaTeabHOCTH, CIIOCOOBI 3a1aHUS

102 nocnenOBaTeHLHUOCTeﬁ. Meton 17.03.2025
MaTeMaTHYeCKON MHAYKLINUN
MOHOTOHHBIE U OTPaHUYEHHBIE

103 nocyenoBarenbHocTu. Mctopus ananuza 18.03.2025
OECKOHEUHO MaJIbIX

104 Apudmerndeckas nporpeccust 19.03.2025

105 ['eomeTpuueckas nporpeccus 20.03.2025

106 BeckoneuHo yObIBaroIas reoMeTpuyecKas 31.03.2025
porpeccus

107 Cymma 6eCKOHeleO yOBIBaroIIei 01.04.2025
reOMEeTPUYECKOH Nporpeccun

108 JIMHEeNHbIN U SKCIIOHEHIIUAIBHBIA POCT. 02.04.2025
Yucio e. Dopmyiia CII0KHBIX IIPOLEHTOB

109 JIMHEHBIN ¥ YKCHOHEHIUAJIBHBIA POCT. 03.04.2025




Uucno e. DopMyna CI0KHBIX MPOLEHTOB

Hcnonp30BaHuE NPOTPECCUU IS PEILICHUS

110 07.04.2025
pEaJIbHBIX 3aJ1a4 IPUKJIAJHOTO XapaKTepa

11 KonTponbhas pabora: 08.04.2025
"TlocnenoBaTebHOCTH U TIporpeccun’

112 HenpepsiBHBIE PYHKIIMU U UX CBOMCTBA 09.04.2025

113 Touka pa3psiBa. ACUMOTOTHI Tpa)UKOB 10.04.2025
byHKIMMA

114 CpoiicTBa (h)yHKIMI HETIPEPHIBHBIX HA 14.04.2025
OTpe3Ke

115 CaoiicTBa (QyHKIUI HETIPEPHIBHBIX Ha 15.04.2025
OTpe3Ke

116 MeTto MHTEpPBAJIOB ISl pELICHUS 16.04.2025
HEPABEHCTB

117 MeTo MHTEPBAJIOB ISl pELICHUS 17.04.2025
HEPABEHCTB

118 MeTto1 MHTEPBAJIOB JIJISl PELLICHUS 21.04.2025
HEPABEHCTB

119 [TpuMmeHeHne CBOMCTB HEMIPEPHIBHBIX 22.04.2025
GyHKIUH 1715 peeHus 3aaa4

120 [IpumeHeHne CBONCTB HEMPEPBIBHBIX 23.04.2025
(byHKUUH 15 pelieHus 3a1a4

121 [lepBas u BTOpas mpou3BOAHBIC (DYHKITMH 24.04.2025

122 OnpeneneHHf:, Tre€OMETPUUECKUI CMBICIT 28.04.2025
IIPOU3BOJHON

123 Onpenenenue, GU3NUECKUA CMBICIT 29.04.2025




IIPOU3BOHOMN

YpaBHeHUE KacaTeIbHOU K TpaduKy

124 1 30.04.2025
byHKIUN

125 YpaBHeHHE KacaTeNbHOU K TpauKy ) 05.05.2025
byHKIMHA

126 [Tpou3BoIHBIE dTIEMEHTAPHBIX (PYHKLIUH 1 06.05.2025

127 [Tpou3BogHBIE AJIEMEHTAPHBIX (PYHKINN 1 07.05.2025

128 [IpousBoHas CyMMBI, MPOU3BEICHMS, i 12.05.2025
YaCTHOTO ¥ KOMITO3UIIUU (HYyHKITUH

129 [TpousBoHast CyMMBI, IPOU3BEACHUS, i 13.05.2025
YaCTHOTO ¥ KOMITO3HIINH (HYyHKITHH

130 [TpousBoHAS CYMMBI, IPOU3BEACHUS, i 14.05.2025
YaCTHOTO ¥ KOMITO3ULIUU (HYyHKITUH

131 Kontponbnas padota: "[IponsBognas” 1 15.05.2025

132 HOBTOPCHI/IG, 0000I11IeHIE, CHCTEMATH3AINAS i 19.05.2025
3HaHui: "YpaBHeHUs"

133 HOBTOPGHHG, 000011eHne, CUCTEMATH3 AU | 20.05.2025
3HaHui: "OyHKun"

134 Hrorosasi koHTpoIbHAs paboTa 1 21.05.2025

135 HOBTOPGHHG, 000011eHre, CUCTEMATH3 AN | 22.05.2025
3HAHHHA

136 [ToBTOpenue, 06001IeHNE, CHCTEMaTU3alIUs i 26.05.2025

3HaHUHI

OBILIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YYHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU

HUHTEPHET






