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HOACHUTEJIBHAA 3AIINCKA

Y4aeOHblii Kypc «AnreOpa ¥ Hadajga MaTeMaTHYECKOTO aHallM3a» SIBIISETCS
OTHUM W3 HauOoJiee 3HAYMMBIX B TpOrpaMMe CpeaHero oOImero oOpa3oBaHWS,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIIEUMBACT MHCTPYMEHTAIbHYIO 0a3zy Iuis
W3YYCHHUSI BCEX €CTECTBEHHO-HAYYHBIX KypCOB, & C JPYTrOd CTOPOHBI, GOPMUPYET
JOTHYecKoe M abCTpakTHOE MBINUICHHE O0YJarolIMXcsi Ha YPOBHE, HEOOXOINMOM
IJIs. OCBOSHUSI HHPOPMATHKH, OOIIECTBO3HAHUS, UCTOPUH, CJIOBECHOCTH U JIPYTUX
IUCIMILTMH. B pamkax naHHOoro y4eOHOTO Kypca oOOydaromiuecs OBJIa/ICBAIOT
YHHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOW HayKd, KOoTopas (GOpMYyIHUpYeT CBOH
JTOCTHKCHHS B MaTeMaTHIeCKOH (hopMme.

Y4eOHbIii Kypc anreOpsl MU Hadal MaTEMaTHYEeCKOTO aHaim3a 3aKiaJblBacT
OCHOBY JMJIs YCIEIIHOTO OBJQJICHUs 3aKOHaMU (HU3UKH, XUMUH, OHOJOTHH,
MOHUMaHUSI OCHOBHBIX TCHICHITUI Pa3BUTHUS SKOHOMUKH M OOIIECTBEHHOW KU3HH,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX IU(QPOBBIX M KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIOJb30BaTh MX JUIS JalbHEHIIEro oOpa3oBaHHs U B
MOBCEIHEBHOM JXM3HH. B TO ke Bpems OBIaJicHHE aOCTPAaKTHBIMH H JIOTHYECKH
CTPOTUMHU KOHCTPYKIHMSIMH ajreOpbl M MaTeMaTHYeCKOTO aHaiu3a pa3BHBACT
yMEHHE HaXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTHHHOCTH, JTOKa3bIBATh
YTBEPKICHUS C MOMOIIBI0 MHAYKIIMU M PACCyXIaTh NEAyKTHBHO, MCIIOIH30BAThH
00001IeHHe W KOHKpeTH3aluio, abCTparupoBaHHE W aHAJIOTHIO, (QopMmMupyer
KpeaTHBHOE ¥ KPUTUIECKOE MBIILICHHE.

B xonme m3yueHmst yueOHOTO Kypca «AnreOpa M Hadajga MaTeMaTHYECKOTO
aHanmm3a» O0ydJaroIIuecs: MOJIy4aloT HOBBIM OMBIT PEUICHUS MPHUKIATHBIX 331ad,
CaMOCTOSITEITLHOTO MOCTPOCHHUS MaTEeMaTHYEeCKHX MOJENEeH peallbHBIX CHUTYaIlui,
UHTEPIPETAllMd  TOJNIYYCHHBIX  pEIICHHWH, 3HAKOMSTCI C  IpHUMEpamu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTE B TIPHUPOJE, HAyKe U HUCKYCCTBE, C
BBIJIAIONTIMICS] MATEMaTHIECKUMH OTKPBITUSMHU U UX aBTOPaMH.

Y4eOHbIli Kypc 00NagaeT 3HAUYMUTEIBHBIM BOCIHTATEIHHBIM TOTEHIIHAIOM,
KOTOPBI peanu3yercs Kak dYepe3 YydeOHBId MaTepuan, CHIocoOCTBYIOIIH
(GOpMUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS, TaK U dYepe3 crnenuduky ydeOHO
ACSITENFHOCTH, TpeOyIome MPOAOKUTETbHOW  KOHIIGHTpAIlMM  BHUMAaHUS,
CaMOCTOSITETFHOCTH, aKKypaTHOCTH W  OTBETCTBEHHOCTH 3a TOTYy4YEHHBIN
pe3yJibTar.

B ocHoBe Mertomuku o0OydeHHs anrebpe W HavajaM MaTeMaTUYeCKOTro
aHaJn3a JeKUT ACITeITHbHOCTHBIM MTPHHIIUAT 00YYICHUS.

B crpykType ydeOHOro Kypca «AnreOpa ¥ Hadajga MaTEeMaTHYECKOTO
aHalM3a» BBIJICJICHBI CIEIYIOIINE COAepKaTebHO-METOINYecKie JIMHUU: «Hucma
U BeIYHCICHUs», «DyHKIMN U rpadukn», «YpaBHeHHsS U HepaBeHCTBa», «Hadama
MaTeMaTHYeCKOTO aHanmu3a», «MHOXecTBa H JIOTHKa». Bce OCHOBHEIC



COJIEPKATEIbHO-METOIUYECKUE JMHUM M3Yy4YalOTCsl Ha MPOTSHKEHUU JIBYX JIET
oOydeHHs] Ha YpOBHE CpeJHEero oOmiero oOpa3oBaHMs, €CTECTBEHHO JIOTMOJHSS
Apyr JIpyra W MOCTENEHHO HACHIIAsICh HOBBIMM TeMaMH M paszzieiaMu. JlaHHBIHI
y4eOHBIM Kypc SBISIETCS WHTErPATUBHBIM, TIOCKOJbKY OOBEeIUuHSET B cebe
coJlep)KaHHe HECKOJIbKUX MaTeMaTU4YeCKUX AUCIUIUIMH, Takux Kak anredpa,
TPUTOHOMETPHUSI, MaTEeMAaTUYECKUM aHalnu3, TEOpPHUs MHOXKECTB, MaTeMaTH4yecKas
noruka u gapyrue. Ilo mepe Toro kak oOydaromuecs OBIafeBalOT BcE Oolee
IIMPOKUM MaTeMaTUYECKUM aIllapaToM, Y HUX MOCIeI0BaTENbHO GOpMUPYETCS U
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTEMAaTHYECKYI0 MOJENb pealbHOU
CUTYalluH, IPUMEHSATh 3HAHUS, TOJyYEHHbIE MTPU U3YYEHUH Y4eOHOro Kypca, IUis
PELICHHS] CAMOCTOSITENIbHO CHOPMYITUPOBAHHON MaTEMaTHUECKOM 3a/1auu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

CopepkaTenbHO-MeTOANYECKasT JUHUS «Yuclia ¥ BBIYMCICHUS» 3aBepIIacT
(dbopMHUpOBaHUE HABBIKOB MCIOJIB30BAHUS JEUCTBUTENBHBIX YHCEN, KOTOpOe ObLIO
HaYyaTo Ha YPOBHE OCHOBHOTO 061iero oopasosanus. Ha ypoBHe cpeanero oouero
oOpa3zoBaHus 0coboe BHUMaHUE  yAensercss  (HOPMHPOBAHHIO  HABBIKOB
paIMOHAJIbHBIX BBIYKMCIICHUN, BKIIIOYAIOIIUX B Ce0s MCIOJb30BAHHUE Pa3IMUYHBIX
dbopM 3amucu 4Hcia, yMEHUE JeNlaTh MPUKHUAKY, BBIIOJHITh NPUOIMKEHHBIC
BBIUMCJICHUS, OLIEHHWBATh YMCIIOBBIE BBIpaXXEHMs, pabOTaTh ¢ MaTeMaTUYECKUMHU
KOHCTaHTaMHU. 3HAKOMbIE OOYyYalolMMCs MHOXKECTBAa HATypaJIbHbIX, LENbIX,
palMOHANIBHBIX W JICWCTBUTENbHBIX  YUCEN  JOMOJHSIOTCS ~ MHOXECTBOM
KOMIUJIEKCHBIX 4uceld. B KaxaoM U3 3THUX MHOXECTB paccMaTpHUBAIOTCS
CBOICTBEHHBIE €My chelupuyYecKre 3aJayd M OIlepaluu. JAeJeHUuEe Haleno,
ONEpUPOBAHNE OCTaTKaMH Ha MHOXECTBE IIEJIbIX YKCell, 0CcOOble CBONCTBA
pPaIMOHANIBHBIX M UPPALMOHANBHBIX YUCEN, apu(PMETHUYECKUE ONEpPaLUM, a TaKKe
U3BJICUEHUE KOPHS HATypajbHOM CTENEHW Ha MHOXKECTBE KOMIUIEKCHBIX YHUCEN.
brnarogaps mocienoBaTeIbHOMY PACHIMPEHHIO Kpyra HCIHOJb3YEeMbIX YHCENl H
3HAKOMCTBY C BO3MOKHOCTSIMU UX NMPUMEHEHUS IS peUIeHUs] pa3IMyHBbIX 3ajad
dbopmupyeTcsi Tpe/iCTaBlieHne O €IMHCTBE MaTEeMaTUKU KaK HAayKd U €€ pojiu B
MOCTPOCHUU MOJIeNIEH peaJlbHOr0 MHpa, HIMPOKO HCIOJIB3YIOTCS 0000IIeHHe U
KOHKpEeTH3alHs.

Jlunus «YpaBHEHHS M HEPAaBEHCTBa» peajU3yeTcsi Ha MPOTSHKEHUU BCEro
oOydeHHs] Ha YPOBHE CpeJHEro oomero oOpa3oBaHUs, MOCKOJIBKY B KaXIOM
pasnene IIporpamMMbl MNpeayCMOTPEHO pEUIEHHWE COOTBETCTBYIOLIMX 3aaad. B
pesyibTate OOydalliuecs OBJIAJIEBAIOT PAa3IUYHBIMU METOAaMHU  PEIIeHUS
pallMOHANIBHBIX, UPPALMOHAIBHBIX, I[OKAa3aTENbHBIX, JIOTAPUPMUYECKUX U
TPUTOHOMETPUYECKUX YpaBHEHUW, HEPAaBEeHCTB U CHUCTEM, a TaKXke 3ajad,
collepKamux mnapameTpbl. [lomydyeHHble yMEHUS IIHPOKO HCIOJIB3YIOTCS MpHU
UCCleI0BaHUM (YHKLIUNA C TIOMOUIBIO TMPOU3BOJAHOM, MPU PEIICHUU MPUKIAIHBIX



3a/la4y M 3a7]a4 Ha HaXOXJACHHEe HAauOOJbIINX U HAMMEHBIINX 3HAYCHUU (QYHKIIMH.
JlanHasi comepkarenbHas JUHUS BKIIIOYaeT B ceOsl Takke GopMUpPOBaAaHUE YMEHUM
BBIMIOJHAT  pacu€Ttel 1o  (opmynaM, mnpeoOpa3oBaHUs  palMOHAIbHBIX,
MPPALUOHAIBHBIX UM TPUTOHOMETPUYECKUX BBIPAKCHUM, a4 TAKXKE BBIPAKECHUH,
coJlep)KallluX CTeNeHu W Jorapudmbl. brarogaps HU3ydeHUIO anredpanyecKkoro
Marepuaiga IPOUCXOAUT  JajbHEHIIEe  pa3BUTHUE  AITOPUTMUYECKOTO U
a0CTPAaKTHOTO MBILIUICHUSI O0y4Yaromuxcsi, GOPMUPYIOTCS HaBBIKM JEAYKTHUBHBIX
paccyxiaeHuii, paboTbl ¢  CUMBOJBHBIMH  (opMamu,  MpeJCTaBICHUS
3aKOHOMEPHOCTEM W 3aBUCUMOCTEHl B BHUJE PABEHCTB M HEpPaBEHCTB. AureOpa
npeanaraetr d3(QQPEKTUBHbIE HHCTPYMEHTHl JUIS pEUICHUS NPAKTUYECKUX U
€CTECTBCHHO-HAYYHbIX 3a/1a4, HAIJISAHO JEMOHCTPUPYET CBOU BO3MOYKHOCTH KaK
A3bIKa HAYKHU.

CopepxatenbHo-MeToAnueckass JuHUSA «DyHKUUA H TpadQUKU» TECHO
neperieTaeTcs ¢ JAPYTMMU JIMHUSMU Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 331a€T MOCIIEN0BATEIbHOCTh U3YUEHUs MaTepuaia. M3ydeHue cTerneHHon,
MOKAa3aTeNIbHOH, JIOrapu(MUYECKON U TPUTOHOMETPUUECKUX (DYHKIUH, UX CBOWCTB
U rpaduKoB, UCMHOJb30BaHUe (DYHKIMM sl pelIeHHs 3a/1ad U3 JIPYTUX y4eOHbIX
IIPEIMETOB U PEaJIbHOM KU3HU TECHO CBSA3AHO KaK C MaTEMaTUYECKUM aHAIIU30M,
TaKk U C pelleHHeM YypaBHEHUM W HepaBeHCTB. [Ipu 3TOoM OGomblioe BHUMaHUE
ynensiercss GOpMUPOBAHUIO YMEHUS BBIPAXKaTh (POPMYJIAMH 3aBUCUMOCTH MEXKIY
pa3sTUYHBIMUA BEJTUYMHAMH, HCCIEAOBATh MOJY4YEHHbIE (DYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Toi cofep>KaTeabHON JTUHUN HAlleJIeH Ha pa3BUTUE YMEHUM
M HAaBBIKOB, II03BOJSIIOLIMX BBIPAXKATH 3aBUCUMOCTH MEXKAY BEIMYMHAMHU B
paznmuuHON (opMe: aHAIMTHYECKOH, rpaduueckoil u cioBecHoi. Ero uzydenwue
CIIOCOOCTBYET ~pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIEHNIO 1 KOHKPETU3AIUH, UCIIOIb30BaHUIO AaHAJIOTUH.

ConepxxartenbHass J1uHUS «Haudana maTeMaTHYecKoro aHain3a» IMO3BOJSET
CYLLIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTUYECKUX, TaK U NPUKIAAHBIX 3a/ad,
JOCTYIHBIX OOyYaroIIMMCs, TaK KaK y HHUX MOSBISETCS BO3MOXHOCTb CTPOMTH
rpauky  CIOXKHBIX (PYHKUUN, ONpPENeNsiTh HMX HauOOJbIIME W HAUMEHBIIHE
3HAYEHUS, BBIYUCIATH IUIOMAAU (Guryp u oObEMBI TeJ, HaXOAUTh CKOPOCTH H
YCKOpeHMs mpoueccoB. JlaHHasg coaepkareiabHas JIMHUSA OTKPHIBA€T HOBBIE
BO3MOXHOCTH ITOCTPOEHMUSI MaTeMaTUYECKUX MOJEIEH peajbHbIX CUTYaluH,
[O3BOJISICT HAXOAUTh HAWIyyllee pElIeHUEe B IPUKIAAHBIX, B TOM YHUCIE
COIIMATIbHO-3KOHOMHYECKHX, 3a/1a4aX. 3HAKOMCTBO C OCHOBAMHU MAaTEMaTUYECKOTO
aHanM3a CrocOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (HOPMaAIbHO-JIOTHYECKOTO U
KpEaTUBHOIO MBIIUIEHUS, (DOPMUPOBAHUIO YMEHHUH pAacClO3HABaTh MPOSBICHUS
3aKOHOB MAaT€MAaTHKU B Hayke, TEXHUKe U ucKyccTBe. OOydarommuecs: y3HAIOT O



BBIIAFOIIMXCS pPE3yJbTaTax, IOJIYYCHHBIX B XOJE pPa3BUTHS MAaTEMaTHKH Kak
HAyKH, ¥ 00 UX aBTOpax.

CopeprkaTenbHO-MeTOAMYCCKas JTUHUSA «MHOXECTBA W JIOTHKa» BKJIIOYACT B
ceOsl DJIGMEHTHl TCOPUU MHOKECTB M MaTeMaTHYECKOW JIOTUKH. TeopeTHKO-
MHO>KECTBCHHBIC MTPEACTABICHHS TIPOHU3BIBAIOT BECh KYPC IIKOJBHONW MaTEMaTHKH
U TIpeajiaraloT HauOoJiee YHUBEPCAIBHBIA S3bIK, OOBEIUHSIONINN BCE pa3JIeiibl
MaTeMaTUKH H € NPWIOKCHUH, OHU CBS3BIBAIOT pPa3HbIC MaTEMAaTHYCCKHC
JUCIUIUIMHBI W WX TPWIOKECHHS B €IWHOE 1eiioe. [lodToMy BakHO JaTh
BO3MOXHOCTH 00ydYaromeMycsi TIOHMMAaTh TEOPETHKO-MHOXXCCTBEHHBIH  SI3BIK
COBPEMCHHOW MaTeMaTUKHA M WCIIOJIb30BaTh €r0 JUIS BBIPQKCHHS CBOUX MBICIICH.
JlpyruM Ba)kKHBIM IPU3HAKOM MAaTEMAaTHKHW KaK HayKH CJIeyeT IPU3HATH
CBOMCTBEHHYIO €W CTpPOrocTb OOOCHOBaHUW U CJEAOBaHUE OMNPEACIEHHBIM
mpaBWjIaM  IOCTPOSHHUS  JOKA3aTelbCTB.  3HAKOMCTBO C  DJICMCHTAMH
MaTEMaTUYCCKON JIOTUKH CIIOCOOCTBYET Pa3BUTHIO JIOTUYCCKOTO MBIIUICHUS
00y4YaroIIuXxcsl, MO3BOJIICT MM CTPOUTH CBOM PACCYKICHHUS Ha OCHOBE JIOTHYCCKHUX
npaBu1, GOpMUPYET HABBIKA KPUTHYECKOT'O MBIITUICHHS.

B yueOHOM Kkypce «AnreOpa W Hadaja MaTEMaTHYCCKOTO aHaJIM3a»
MPUCYTCTBYIOT OCHOBBI MaTEMAaTHYECKOT'O MOJCIMPOBAHUS, KOTOPBIC MPHU3BAHBI
CIIOCOOCTBOBaTh (POPMUPOBAHHIO HABBIKOB IIOCTPOCHUS MOJENEH peaabHbIX
CUTYaIlMid, WCCIICIOBAHMS OTHUX MOJEICH C IOMOINBIO ammapara aireopsl U
MaTEMaTHYCCKOTO aHAIN3a, WHTEPHpPETAllUH ITOJTYYEHHBIX PE3yJIbTaToOB. Takue
3aJIaHUS BIUICTECHBI B KQXKIbIA M3 Pa3/esioOB MPOrpaMMbl, IIOCKOJILKY BECh MaTepuall
y4eOHOro Kypca IIUPOKO HMCIOJIB3YETCS IS PEIICHUs MPUKIATHBIX 3amad. [lpw
pPEIICHWM  peajbHbIX  MPAKTHUYCCKUX  3a7a4  OoOydalwInmuecs  pa3BUBAIOT
HAOJIFOIaTeIbHOCTh, YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
WCIIOJIB30BaTh ~ QHAJIOTHIO, 0000ImaTh W  KOHKPETHU3MPOBaTh  MpoOJemy.
JlessTeNbHOCT, TI0  (OPMHUPOBAHUIO HABBIKOB pPEIICHUS NPHKJIAJHBIX 3a7ad
OpraHU3yeTCs B IMPOIIECCe U3YUCHUS BCEX TEM yueOHOTro Kypca «Anredpa v Havaia
MaTEeMaTHYECKOTO aHaTH3a».

Ha w3ydenune yueOHOro Kkypca «AnreOpa W Hadajga MaTEMaTHYECKOTO
aHann3a» oTBoauTcs 272 4daca: B 10 kimacce — 136 yacoB (4 vaca B Hemenmo), B 11
kiacce — 136 yacos (4 yaca B HEZIEIIO).



COILEPKAHUE OBYUYEHUA
10 KJIACC

Yucjaa ¥ BbIYUCIEHUS

Panmonanbupie uncna. OOBIKHOBEHHBIE U JIECSITUYHBIC JPOOH, TPOIICHTHI,
OeckoHeuHble Tepuoaudeckue apodu. I[lpumeHnenuwe apoOeld M MPOIEHTOB s
pelICHUs TTPUKIIAIHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACIICH 3HAHUM U pEabHOW KU3HU.

JlelicTBuTenbHbIE YHCla. PalnuoOHaNbHBIE W HUPPALNUOHAIBHBIC YHCIIA.
ApudmeTndyeckue  omepandu ¢ JACHCTBUTENBHBIMU  4YuclIamMH.  Moyib
JICHCTBUTEIILHOTO YHUCia U ero cBoicTBa. [IpuOnmkEHHbIC BHIYUCIICHUS, MPaBUiIa
OKPYTJICHMS, IPUKHUKA U OLICHKA PE3yJIbTaTa BEIYMCIICHUMN.

Crenenb ¢ 1elpIM TMoka3zareieM. bunom HreroTtona. Mcmonn3oBanmne
noaxoAsIier GopMbl 3aNMCH AEUCTBUTEIBHBIX YUCET JISl PEIICHUS MPAKTUYECKUX
3a71a4 U IPEJICTaBIICHUS JaHHBIX.

ApudmMeTndeckuii KOpeHb HaTypaJIbHOM CTENIEH! U €r0 CBOMCTBA.

CreneHb ¢ palMOHAIBHBIM TIOKAa3aTeJeM W €€ CBOWCTBA, CTENEHb C
JNICUCTBUTEIBHBIM ITOKA3aTCIIEM.

Jlorapudm uymcna. CoiictBa mnorapudma. JlecsITUUHBIE W HATypaJIbHBIC
norapuMsl.

Cunyc, KOCHHYC, TaHI€HC, KOTAaHIE€HC YHCIIOBOTO aprymMeHTa. ApPKCHUHYC,
APKKOCUHYC M apKTAaHI'€HC YHUCJIOBOT'O apryMEHTA.

YpaBHeHUA U HEPABEHCTBA

ToxnmecTBa W TOXJIECTBEHHbIE TMPeoOpa3oBaHMSA. YpaBHEHHE, KOPEHBb
ypaBHEHUs. PaBHOCUIIBHBIE ypaBHEHUS M YpPaBHEHUs-CIEACTBUSA. HepaBeHCTBO,
pellIeHUE HEPABEHCTBA.

OCHOBHBIE METOJIbI PEIICHUS LEJbIX U IPOOHO-pAIlMOHATBLHBIX YPAaBHCHUHN U
HEpAaBEHCTB. MHOrO4YJIEHbl OT OJHOM IEPEMEHHOW. JleleHne MHOrowieHa Ha
MHOTOWIEH ¢ ocTtarkoM. Teopema be3dy. MHOrounseHsl ¢  LEIBIMH
kodpdunuentamu. Teopema Buera.

[TpeoOpazoBaHus YUCITOBBIX BBIPAKECHUH, COIEPIKAITUX CTETICHU U KOPHHU.

UppanuonanbHbie YPaBHEHHS. OCHOBHEIE METO/IbI pelieHust
HMPPALMOHAIIBHBIX YPABHCHUMU.

ITokazaTenpHuble ypaBHEHUs. OCHOBHBIE METOJbl PEIICHUS IMOKa3aTEIbHBIX

yYpaBHEHUM.
[IpeobpazoBaHue BBIpAKEHUM, COIEPKAIIUX JTOTAPUPMBI.
Jlorapudmuyeckue YpPaBHEHMUS. OcCHOBHBIE METObI pelieHust

Jorapu(pMUYECKUX YPAaBHEHHH.
OcHoOBHBIE TPUTOHOMETPHUYECKHUE (bopMyJIBL ITpeobpazoBanue
TPUTOHOMETPUUYECKUX BBIPAKEHUN. PellleHne TPUroHOMETPUUECKUX YPABHEHUM.



Pemienue cucreM JMHEWHBIX ypaBHEHUW. MarTpuua CHCTEMBI JIMHEHWHBIX
ypaBHeHHI. OmnpenenauTesib MaTpULbl 2X2, €ro TIeOMETPUYECKUNA CMBICT W
CBOMCTBA, BBIYMCJIIEHUE €r0 3HAYCHUS, IPUMEHECHHUE ONPEACIIUTENS ISl PELICHUS
CUCTEMBl JIMHEWHBIX ypaBHEHUW. PemieHune mnNpukiIagHBIX 3aAad C IOMOIIBIO
CUCTEMBl JIMHEWHBIX YypaBHeHUU. lccienoBaHue IIOCTPOCHHOW MOJEIU C
MTOMOIIIBIO MATPHUIL U ONIPEIETUTENCH.

IlocTpoeHne MareMaTHYECKHX MOJENEH pPealbHON CUTyallUd C IMOMOIIBIO
ypaBHEHUW W HepaBeHCTB. [IprMeHEHME ypaBHEHUN M HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aJad M 3aJady W3 pa3JudyHbIX oOJlacTell HayKHM W peajbHOU
KU3HU.

DyHKIUHA U TpaPuKU

OyHKIMsA, crnocoObl 3ananus ¢GyHKuuM. B3aumHo oOpaTHbie (YHKLHUU.
Komnosunus ¢yukiuit. I'papuk dyHkumu. DieMeHTapHbIe MpeoOpa3oBaHUs
rpaduKoB G yHKIUH.

OO6unacTh ompeneneHus 1 MHOXECTBO 3HaueHud ¢pyHkuuu. Hymu dyHkmmm.
[TpomesxyTku 3HAKOMOCTOSIHCTBA. YETHBIE U HeuéTHbIe PyHkiuu. [lepuonuueckue
¢bynkuuu. IlpomMexxyTKu MOHOTOHHOCTH (PyHKIMH. MakCUMyMbl U MHUHUMYMBbI
¢bynkuuu. Hanbomnpiiee 1 HauMeHbllee 3HaUeHHs] GYHKIIMU HA TIPOMEKYTKE.

Jluneitnasi, kBaapaTU4Has M JAPOOHO-IMHEHHas (YHKIMHU. DJIEMEHTapHOE
UCCJIeIOBAaHUE U MTOCTPOEHUE UX IPAPUKOB.

CrenenHas (yHKIMS C HATYpaJbHBIM U LIEJIBIM MOKa3aTeneM. EE cBoiicTBa u
rpadux. CoiictBa U rpaduk KoOpHsS N-0il cTeneHW Kak (YHKIUH OOpaTHOMU
CTEIEHU C HATypaJbHbIM NIOKa3aTEJIEM.

[lokazartenbHas W jorapu@muueckas (QyHKIMH, WX CBOHUCTBa U TpaduKH.
Hcnonb3oBanue rpadukoB GyHKIUN 119 pelIeHUs] ypaBHEHU.

TpuroHomerpuyeckass OKpPYKHOCTb, ONPEACIICHHE TPUTOHOMETPHUECKUX
(GyHKUMNA YUCIOBOTO apryMEHTa.

QOYHKIHOHAJIBHBIE 3aBUCUMOCTM B pEalbHBIX IMpoLeccax M SBICHUSAX.
['paduku peanbHBIX 3aBUCUMOCTEH.

Havana MaTeMaTH4eCKOro aHajmu3a

[locnenoBaTenbHOCTH, CHOCOOBI 3aJaHusl TMoclieqoBaTeNbHOCTEH. Meton
MaTeMaTH4eCKON VUHIYKLIHH. MoOHOTOHHBIE U OTpaHUYECHHbIC
MOCJEA0BATENBHOCTH. VICTOpHST BO3HMKHOBEHUS MAaTEMAaTHYECKOIO aHaln3a Kak
aHaJIn3a OECKOHEUHO MaJlbIX.

Apudmernyeckas U reoMeTpuyeckas nporpeccuu. beckoneuno yObIBaroias
reoMmerpudeckas nporpeccus. CyMMa OECKOHEYHO yObIBaroleld reoMeTpU4ecKoi
[IPOIrpeCcCUu. JINHENHBIN U SKCIIOHEHIIUAIIBHBIN pOCT. Yncno e. Popmyiia CI0KHBIX
MpoueHTOB. Mcmonp30BaHWE MNPOrpECCUMU Il  PELIEHUsS pealbHBIX —3a7ad
MIPUKJIATHOTO XapakTepa.



HenpepoiBHble (QyHKIIMM M HUX cBoilcTBa. Touku pa3pbiBa. ACHMIITOTHI
rpaduxoB Qynkiuii. CBoiicTBa (QYHKIUMN HENpephIBHBIX Ha oTpe3ke. Meron
VHTEPBAJIOB JUIsl DPEUICHUs HEpaBeHCTB. lIpuMeHeHHe CBOMCTB HENPEPBIBHBIX
GyHKUMN 1151 peleHus 3a1ay.

[lepBas u BTOpas npousBoaHble GyHkuuu. OnpeneneHue, reOMeTpUYECKU U
(bu3HYecKil CMBICT IPOU3BOIHOM. YpaBHEHHE KacaTelIbHOU K rpaduKy GyHKIUU.

[IpousBoanbie  aneMmeHTapHbiX  (yHkiuil.  IlpomsBomHas  cymMBlI,
MPOU3BEACHHMS], YACTHOTO U KOMIO3ULIUU ()YHKITHI.

MHoxecTBa U JIOTHKA

MHoO)XeCTBO, oIepallMd HaJ MHOXXECTBAMU M HMX CBOWCTBA. Jluarpammsl
Oiinepa—Benna. [IpuMeHeHHME TEOPETUKO-MHOKECTBEHHOIO — amnmapara s
OIMCAaHUS PEAJIbHBIX IIPOLECCOB W SBICHUM, IIPU PEUICHUM 3a4a4 U3 JAPYrux
y4eOHBIX MTPEAMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MaTeMaTH4YECKOro OOBEKTa, CIEICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIC YPABHEHUS.

11 KJIACC

Yucya v BBIYUCTICHUS

HatypanpHbie u 1ienble uncia. [IpuMeHeHNE MPU3HAKOB JIETUMOCTH IIEIIBIX
yucel, HauOonbIIuil oOmmii nenurensb (maaee — HOJI]) u HammeHblnee oOiee
kpatHoe (nanee — HOK), ocratkoB 1mo Mojyito, aaroputMa EBkiuaa st pemieHus
3a/1a4 B IIEJIBIX YHCIIAX.

KomrekcHple yucnma. AnreOpandyeckas W TPUTOHOMETpHYecKas (HOPMBI
3alMMCH KOMIUIGKCHOTO YHCJa. APHUPMETHYSCKHUE ONEPANMH C KOMIUICKCHBIMH
gyuciiaMu. M300pakeHrne KOMIUICKCHBIX YHCEI Ha KOOPIWHATHON IIOCKOCTH.
dopmyiia Myaspa. Kopar N-oii cTernmeHn W3 KOMIUICKCHOTO uwucia. [IpuMeHeHue
KOMITJICKCHBIX YHCEJ ISl PEIICHHS (PU3HUECKUX U TEOMETPHYCCKHUX 3a/1a4.

YpaBHeHUA U HEPABEHCTBA

CucreMa W COBOKYNHOCTh YpaBHCHUH W HEPABCHCTB. PaBHOCHIIbHBIC
CHUCTEMBI U CHUCTEMBI-CIICJICTBUS. PaBHOCHIIbHBIC HEPABCHCTBA.

OTO6Op  KOpPHEH  TPUTOHOMETPUYECKHX  YPaBHECHUH C  IOMOIIBIO
TPUTOHOMETPHUUYECKON OKPYKHOCTH. PelieHre TpUrOHOMETPUYECKUX HEPABEHCTB.

OCHOBHBIC METOJABI pEHICHUS TIOKA3aTEeIbHBIX U  JIOTApU(PMHUUSCKHUX
HEPaBEHCTB.

OCHOBHBIC METOBI PEIICHHS HPPAIMOHAIBHBIX HEPABCHCTB.

OCHOBHBIC METOJIBI PEIICHHUS CHUCTEM W COBOKYITHOCTCH paIlMOHAJIBHBIX,
HUppalMOHANBHBIX, TTOKa3aTEIbHBIX U JIOTApU(PMUICCKUX YPaBHECHUH.

YpaBHEHUS, HEPABECHCTBA U CUCTEMBI C TTapaMeTPaMH.



[IlpumeHeHnne  ypaBHEHHMH, CHCTEM W HEPABEHCTB K  PEILICHUIO
MaTEeMaTUYEeCKUX 3aJad M 3aJady U3 pa3iuyHbIX oOJlacTell HayKHM W peajbHOU
YKU3HU, UHTEPIIPETALUS TTOJTYYEHHBIX PE3YJIbTATOB.

DyHKIUHU U TpaPuKu

I'paduk xommosunuu ¢Gyskiui. ['eomerpuyeckre 00pa3bl YpaBHCHHH u
HEPABEHCTB HAa KOOPIAMHATHOM IIJIOCKOCTH.

Tpuronomerpudeckue GyHKIMH, UX CBOMCTBA U TPaUKH.

['paduyeckre MeToapl pemICHHUS ypaBHEHHH W HepaBeHCTB. [ 'paduueckue
METO/IbI PELICHUS 3a/1a4 C ITapaMeTPaMH.

Ucnonb3oBanue rpaduxoB GYHKUMA A7 HCCIAEAOBAHHUS MPOLECCOB U
3aBUCUMOCTEH, KOTOPBhIE BO3HMKAIOT MPH PEIICHUM 3a7ad U3 JPYyTUuX y4eOHBIX
MPEIMETOB U PEANBLHOU KU3HMU.

HayvaJjia MaTeMaTH4€CKOr0 aHAJIU3a

[IpumeHeHue MPOU3BOIHON K MCCIENOBaHUIO (DYHKIIMNA HA MOHOTOHHOCTH U
SKCTpeMyMbl.  HaxokjaeHue  HamOOJBIIETO W HAUMEHBINETO  3HAYCHHM
HEeTMPEPHIBHON (YHKIIMU HA OTPE3KE.

[IpumeHeHne TPOU3BOAHOM Ui HAXOXKIACHUS HAWIYYILIEr0 PELICHUS B
MPUKIAAHbIX 3aJadax, ISl OIPENENICHUS CKOPOCTM U YCKOpPEHMsS Mpoliecca,
3aJlaHHOTO (HOPMYJIOH Uiu TpadUuKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO mepBoOOpa3HbIX. I[lepBooOpasHbie
anemMeHTapHbIX QyHKuM. [IpaBuia HaX0XKIeHUS IEPBOOOPA3HBIX.

HuTrerpann. ['eomeTpuueckuit CMBICII MHTEerpasa. Brruucinenue
onpenenéHHoro uHTErpaa mo ¢popmyne Herorona-Jleiouuna.

[IpumeneHne wHTErpajia sl HaXOXJACHHUS IUIONMIAJCH TUIOCKUX (Quryp u
00BEMOB T€OMETPUYECKUX TEJl.

[Ipumepsl pemiennit nuddepeHalIbHBIX ypaBHEHHH. Maremaruueckoe
MOJICIMPOBAHUE PEANBbHBIX MPOLECCOB C TMNOMOUIbI0 U PepeHIaTbHbIX
YpaBHECHUH.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAUYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM VPOBEHB) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA3OBAHUIA

JIMUHOCTHBIE PE3YJIBTATHBI

1) rpakIaHCKOT0 BOCIIUTAHMS

c(OPMHPOBAHHOCTH TPAKIAHCKON MO3MINK 00YYaIOIIErocss KaKk aKTHBHOTO H
OTBETCTBCHHOTO  4jE€HA  POCCHUCKOro  OOINECTBa,  MPEACTAaBICHHE O
MaTEMAaTHYECKUX OCHOBAaX (DYHKIMOHUPOBAHHS DPAa3IUYHBIX CTPYKTYp, SBICHHIA,
IpoLeaAyp TpakIaHCKOTO o0mecTBa (BBIOOPHI, OMPOCHI W JAPYroe), yMEHHe
B3aUMOJICHCTBOBATh C COLHUAIBHBIMA HMHCTHTYTAMH B COOTBETCTBHH C HX
GYHKIHUAMHI ¥ Ha3HAYEHUEM,

2) NATPHOTHYECKOT0 BOCIIMTAHUS:

Cc(OPMHPOBAHHOCTH POCCHUICKON IPaXIaHCKON HIAECHTHYHOCTH, YBAKCHHS K
IPOIIIOMY U HACTOSIIEMY POCCHHCKOM MATEMAaTHKH, IEHHOCTHOE OTHOIIEHHE K
JTOCTIOKEHHSIM POCCUHCKUX MaTEMATHKOB M POCCHHCKOM MaTEMaTHYECKOM IIKOJIB,
UCIIONIb30BaHUE DSTHX JOCTIDKCHHMH B JIPYIMX HayKaX, TEXHOJOrHaX, cdepax
SKOHOMHMKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHHE JYXOBHBIX I[CHHOCTEH POCCHUCKOTO Hapoja, c(hOPMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHHS, dTHYECKOIO IMOBEICHMS, CBA3aHHOIO C MPAKTHUYCCKUM
OPUMEHEHHEM JOCTIKEHHM HAayKH M JIeATEIbHOCTBIO YYEHOr0, OCO3HAaHHUE
JIMYHOTO BKJIAJIa B MOCTPOCHUE YCTOWYMBOTO Oy IyIIIEro;

4) 3¢TEeTHYECKOT0 BOCIIUTAHUSA .

SCTETHYECKOE OTHOIIEHHE K MHUPY, BKJIIOYas JCTETHKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1a4, PEIICHHH, PacCyKICHNH, BOCIPHUMIHBOCTE
K MaTEMaTHYECKUM acCIIeKTaM pa3IHYHBIX BHIOB HCKYCCTBA,

5) pu3HIecKoro BOCIUTAHUS

COPMHPOBAHHOCTh YMEHHS IPHMEHSATH MaTEMaTHYECKHE 3HAHWS B
UHTEpecax 3JI0pOBOro U 6€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIECHHE K
CBOEMY 3[I0POBBIO (3I0pOBOE MHTaHHE, COATAHCHPOBAHHBIA PEXUM 3aHATHH H
OTIBIXa, PEryisspHas (U3uUecKas aKTUBHOCTH), (DU3MYECKOE COBEPIIECHCTBOBAHME
NP 3aHATHIX CIIOPTUBHO-03I0POBUTEIBHOM IEATEIILHOCTBIO;

6) TPy/10BOr0 BOCIIMTAHMSA:

TOTOBHOCTh K TPYAy, OCO3HAHHE IIEHHOCTH TPYIOIIOOMs, HHTEpeC K
pasu4HbIM  chepaM  OpOPECCHOHAIBHOW  IEATEILHOCTH, CBSA3aHHBIM  C
MaTeMaTHKOW W €€ NPUIOKEHUAMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oymymeii mpodeccMd M pealn30BbIBATH COOCTBEHHBIE >KM3HEHHBIEC ILIAHEI,



TOTOBHOCTh M CIIOCOOHOCTHP K  MaT€MaTHYEeCKOMY  OOpa3oBaHHIO |
caM0o00pPa30BaHUI0 Ha MPOTSHKEHHH BCEH JKU3HH, TOTOBHOCTH K AKTHBHOMY
YYaCTHIO B PENICHUH MPAKTUYECKUX 3a/1a4 MATEMaTHIECKOM HAIIPaBICHHOCTH;

7) 3K0JI0rHY€eCKOr0 BOCIIUTAHUS .

C(OPMHPOBAHHOCTh  DKOJOTHYECKOM KYJIBTYPHI, IOHHMAaHHUE BJIMSHHS
COIHATbHO-D)KOHOMHYECKUX MPOIECCOB HA COCTOSIHHE MPHUPOIHON M COLUAIBHOM
Cpeibl, 0CO3HAHKE TII00ATBHOTO XapaKTepa 3KOJOTHYECKUX MMPOOIEM, OPHEHTAIIHS
Ha [pPHMEHEHHE MaTeMaTHYeCKMX 3HaHWUU JUIS pelIeHus 3amad B 00J1acTh
OKpYJKaloIleil cpefpl, IUIAHMPOBAHHWE IIOCTYIIKOB W OICHKH MX BO3MOXKHBIX
HOCJIECTBHM [Tl OKPYKAIOIIEH CPEIBI;

8) HIeHHOCTH HAYYHOT0 TO3HAHMS

Cc(OPMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKdH ©  OOIIECTBEHHOW  IPAaKTHKH, ITOHMMaHUE
MaTeMaTHYECKOM HAyKH Kak CQepbl YEeIOBEUECKOM IEeSITEILHOCTH, DJTAaloB €&
pasBUTHS W 3HAYUMOCTH [UIS PAa3BUTHS IUBHIN3AIMH, OBIAIECHUE S3BIKOM
MaTeMaTHKH M MaTEeMaTHYeCKOH KyJIbTYypOol KaK CpEICTBOM IIO3HAHUS MHUPA,
TOTOBHOCTh OCYIIECTBJIATH IMPOEKTHYIO M HMCCIIEI0BATENbCKYIO IESITEIbHOCTh
UHIUBUYAILHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA

ba3oBble Jornyeckne aeiicTBUS .

BBIABJISITH M XapaKTEPHU30BAaTh CYIIECTBEHHBIC MPU3HAKM MAaTEMATHYECKUX
OOBEKTOB, TOHSATUH, OTHOIIGHUH MEXAy TOHATUAMH, (GOPMYJIUPOBATH
ompeieNieHus MOHSITHH, YCTaHABIMBATh CYIIECTBEHHBIN MpU3HAK KIaccU(UKaIUH,
OCHOBaHUS JJIs1 0000IIEHUS U CPAaBHEHUS, KPUTEPUH MMPOBOJIUMOI0 aHAJIN3A,;

BOCIIPUHUMATh, dbopmynupoBath U NPeoOpPa3OBBIBATH  CYXKJICHHS
yTBEPAUTEIbHBIC U OTPULIATEIIbHBIC, €IMHUYHbBIC, YACTHBIE U O0IIHE, YCIOBHBIE;

BBIABJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIOJCHUSIX U YTBEPXKICHUAX, MpejjaraTh KpUTCPUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN 1 MPOTUBOPEUUH;

JeJaTh BBIBOJBI C MCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JE€AYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHHUH, YMO3AKIIOYEHUI 110 aHAJIOTHH,

MPOBOJUTH CAMOCTOSITENILHO JOKA3aTeJIbCTBA MATEMATHUYECKUX YTBEPKICHUIN
(IpsiMbIE€ ¥ OT MPOTUBHOTO), BBICTPAUBATh apr'yMEHTAI[HIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CY>K/ICHUS U BBIBOJIBI;

BBIOMpATh CIOCOO pelieHuss Yy4eOHOH 3amaun  (CpaBHHMBATh HECKOJIBKO
BapUaHTOB  peIleHUs, BbIOMpaTh HauWboJiee  MOAXOMSIIMN ¢ y4€ToM
CaMOCTOSITEJILHO BBIICJICHHBIX KPUTEPHER).



Bba3oBble ucciieqoBaTeIbcKHe AeiicTBHSA:

HCTIONB30BaTh BOMPOCHl KaK HCCIIEIOBATEIbCKIUA HHCTPYMEHT ITO3HAHUS,
dbopMynupoBaTh  BONPOCH,  (UKCHUPYIOIIHE  MPOTUBOpEUYHE,  MpodiieMy,
yCTaHAaBIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH THIIOTE3Y, apryMEHTHPOBAThH
CBOIO MO3UIINIO, MHEHHUE;

MPOBOJIUTH CAMOCTOSITEIIEHO CTUNIAHUPOBAHHBIM SKCIIEPUMEHT, HCCIICTOBAHUE
M0 YCTaHOBJICHHUIO 0COOEHHOCTEH MaTeMaTHn4eckoro o0beKTa, SBICHUS, Mpolecca,
BBISIBJICHUIO 3aBUCHMOCTEH MEXIy 00BEKTaMH, SIBICHUSIMH, MPOILIECCaMHU;

CaMOCTOSITeTFHO (HOpMYIHpOBaTh OOOOIIEHUS W BBIBOABI IO pe3yJbTaTam
NPOBEJACHHOTO  HAONIOJIEHUS, HWCCIICOBAHMs, OLEHUBAaTh  JOCTOBEPHOCTH
MOJTyYEHHBIX PE3YIbTaTOB, BEIBOJOB U 0000IIECHNUH;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMIPOIECCa, a TaKKe BBIJIBUTaTh
MIPEIONI0KEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

Pabora ¢ nngopmanmei:

BBISIBJIATH JepuuThl MHpOpMANNY, TaHHBIX, HEOOXOIUMBIX JJIsi OTBETa Ha
BOIIPOC U JJIsl PEIICHUS 3a/IaYH;

BBIOMPATh WH(GOPMAIUIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHATH3UPOBATH,
CHCTEMAaTHU3UPOBATh W HMHTEPIPETUPOBATh WH(GOPMALUIO PA3TUYHBIX BHUIOB U
dbopm mpeacTaBiIeHuUS;

CTPYKTYpPUPOBaTh MHPOPMAIUIO, TPEACTABIATh €€ B Pa3NHUHBIX (opMax,
WJLTIOCTPUPOBATH TPaPUUECKH;

OLICHUBATh Ha/IEKHOCTD uHpOpMaLIUU 1o CaMOCTOSITEITLHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

KoMMyHuUKaTHBHBbIE YHUBEPCAJbHbIe YUeOHbIe JeiicTBUSA

OOmenmue:

BOCIIPUHUMATH U (POPMYIUPOBATH CYXKJIEHUS B COOTBETCTBUU C YCIOBUSIMU U
HeassMU OOIIEHUs, SCHO, TOYHO, IPaMOTHO BBIpaXKaTh CBOIO TOUYKY 3pPEHUS B
YCTHBIX U TUCHMEHHBIX TEKCTax, JaBaTh MOSICHEHMs IO XOJy pEIIeHUs 3aJadH,
KOMMEHTHUPOBATH MOJTYUYCHHBIN Pe3yJbTar;

B X0JIe¢ 00CYXKJeHHUs 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMON TEMHI,
npoOJjieMbl, peliaeMoi 3a7add, BBICKA3bIBaTh HJCH, HAICJICHHBIE Ha IIOMCK
pelIeHus, COIMOCTaBIATh CBOM CYXJICHHS C CYXKIACHUSMH JPYTMX YYaCTHHUKOB
nuasnora, oOHapy>XMBaTh pa3IM4Me W CXOJCTBO IMO3UIUMH, B KOPPEKTHOU ¢opme
dhopMyIIUpoOBaTh pa3HOTJIACHs, CBOM BO3PAKEHUS,

MPEACTABIATh PE3YJIbTaThl PEIICHUS 3a7a4yH, SKCIIEPUMEHTA, UCCIIEIOBaHU,
MPOCKTA, CAaMOCTOSITEILHO BBIOMpATh (OpMaT BBHICTYIUICHUS C Y4YETOM 3ajad
MIPE3CHTAIIUU U OCOOCHHOCTEH ayIUTOPHUH.

PeryasiTuBHbIe YHUBepCaJbHbIC YUeOHBIE 1eiiCTBUA



Camoopranuszanms:

COCTAaBJIATH IIJIaH, aJITOPUTM PEIICHUS 3aJIa4H, BRIOUPATh CIIOCO0 PEIICHHS C
y4ETOM MMEIONTUXCS PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh
1 KOPPEKTHPOBATh BApUAHTHI PEIICHUH ¢ Y4ETOM HOBOM WH(GOPMAITUH.

CaMOKOHTPOJIb, SMOIMOHAIbHBI I HHTEJLJIEKT:

BJIQJICTh  HABBIKAMH  II03HABATCIIBHOW  PEQUICKCUU  KaK  OCO3HAHUSA
COBEPIIAEMbIX JICHCTBHM M MBICIUTEIBHBIX MPOIECCOB, MX PE3YJIbTaTOB, BIAJICTh
croco0aMu CaMOIIPOBEPKH, CAMOKOHTPOJIS TIpollecca W pe3yibTaTa pericHUs
MaTeMaTUYECKOH 3a1a4H;

MPEABUACTh TPYJAHOCTH, KOTOPBIC MOTYT BO3HHUKHYTH IPU PEIICHUM 3aa4H,
BHOCHUTBH KOPPEKTHUBBI B JICSITCIIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIILCTB, JAHHBIX,
HaHJICHHBIX OMNUOOK, BBISBJICHHBIX TPYIHOCTECH;

OIICHMBAaTh COOTBETCTBHE PE3Y/IbTaTa MU U YCIOBUSIM, OOBSICHATH TPUIHHBI
JTOCTHIKEHUS MW HEJOCTHXKCHHS PE3yJbTaTOB JACSITCIBHOCTH, HAXOIUTh OIIUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAas 1eSITEJIbHOCTD.

MOHUMAaTh M HCIIOJIb30BaTh NMPEUMYIIECTBA KOMAaHIHON W WHIWBHIYyaIbHOU
pabOThl TpW pemIeHUH YYeOHBIX 3ajad, NPHHUMATh IeJb COBMECTHOM
JCATEIBPHOCTH, TUTAHWUPOBATh OPTaHU3AIMIO COBMECTHOW pabOTHI, pacHpeacisiTh
BUILI Pa0OT, JOrOBapUBaThCsA, OOCYKIAaTh TIPOLECC M PE3ynbTaT padoTHI,
0000111aTE MHEHHUS HECKOJILKUX JTIOJIEH;

y4acTBOBAaTh B I'PYIIOBBIX (hopMax paboThl (0OCykaeHus, OOMEH MHEHHH,
«MO3TOBBIC IITYPMBI» W HHBIC), BBIMOJHATH CBOK YacTh pPabOTBl H
KOOPJIMHUPOBAaTh CBOW JCWCTBUS C JAPYTUMHU YJICHAMH KOMAaHJBI, OICHUBATH
KauyeCcTBO CBOETO BKJaJa B OOMIUH MPOJIYKT IO KPUTEPHUSAM, CPOPMYIHUPOBAHHBIM
y4aCTHUKaMH B3aMMOICHCTBUSI.

NPEAMETHBIE PE3YJIBTATHI

K konmy oOyuenus B 10 kJjacce oOydyaromuiicss MOJYYHUT CIEAYIONINE
MpeAMETHBIE PE3ybTaThl MO OTJAEIBLHBIM TeMaM pabodell mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAJIU3a»:

Yuciia ¥ BBIYUCTCHHUA:

CBOOOJIHO OMNEPUPOBATh IMOHATHSAMHU. PAUOHAIBHOE YHCIIO, OECKOHEYHas
nepuoanydecKkas JpoOb, TMPOLEHTHl, HPpaAlMOHATIBHOE YKCJIO, MHOXECTBa
palMOHATBHBIX U JEUCTBUTEIIBHBIX YACEN, MOAYJIb ICHCTBUTEILHOTO YUCA,;

MPUMEHATh JpoOM W MPOLEHTHl MJisi pEIICHUs NPUKIAAHBIX 3a1ad  H3
Pa3JIMYHBIX OTPACIIEH 3HAHUW U PEATIbHOM KU3HU;

MIPUMEHSTH NPUOIMAKEHHBIE BBIUUCICHUS, IPABUIIA OKPYTJIEHUS, TPUKHUIKY U
OIIEHKY pe3y/IbTaTa BEIYUCIICHU,



CBOOOJHO OMEpUpOBaTh TMOHATHEM. CTENEHb C LEJIbIM I[OKa3aTeleM,
MCIOJIb30BaTh MOAXOASIYI0 (OpMY 3alUCH JEHCTBUTEIBHBIX YUCEN JJI PELICHUs
MIPAKTUYECKUX 3a/1a4 U IIPEACTABIICHUS TAHHBIX;

CBOOOJHO OIEpPUPOBATH MOHSATHEM: apU(PMETHUECKHI KOpPEeHb HATypalbHOU
CTEIICHY,;

CBOOOTHO ONEPUPOBATH MOHSATUEM: CTENIEHb C PAIIMOHATILHBIM ITOKa3aTeseM,

CBOOOJHO OMNEPUPOBATH MOHATUSMU. JIOrapudM YucIa, JAECATHYHBIE H
HaTypaJbHbIE TOTapu(pMBbI,

CBOOOJHO OMEpUPOBATh MOHATUSAMH. CHUHYC, KOCHUHYC, TAaHT€HC, KOTAHIEHC
YHUCIIOBOI'O APr'yMEHTa,;

ONIEPUPOBATH IOHATHUIMU. APKCUHYC, APKKOCUHYC M ApKTaHI'€HC YUCIOBOI'O
apryMeHTa.

YpaBHeHUA U HEPABEHCTBA!

CBOOOJHO OIEpPUPOBATh MOHATUSIMU: TOXKJECTBO, YpPaBHEHHE, HEPaBEHCTBO,
PABHOCUJIbHBIC YPABHEHUS U YPABHEHUS-CIIEICTBUSI, PABHOCUIbHBIEC HEPABEHCTBA,

NPUMEHATh PA3IMYHbIE METOJbl PpEUICHUs palMOHANbHBIX W ApOOHO-
pAallMOHAJIIBHBIX YPAaBHEHMM, IIPUMEHATh METOJ HWHTEPBAJIOB JUIsI PELICHUs
HEpPABEHCTB,

CBOOOJHO ONEPUPOBATH MOHATUSMU. MHOTOUYIEH OT OJIHOM NEepPEeMEHHOMH,
MHOTOWIEH C MelbIMU KO3 (ULIHUEHTaMH, KOPHU MHOTOYJIEHA, NPUMEHSThH
JieJICHUE MHOTOWICHA Ha MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
IUIS pellieHus 3aay;

CBOOOJHO ONEpUpOBaTh TMOHATUSIMH. CHCTeMa JIMHEHWHBIX YypaBHEHUH,
MaTpulla, ONPENeIUTeNIb MATpPUIbl 2 X 2 WU €ero reoMETPUYECKUN CMBICH,
UCIIOJIb30BaTh CBOMCTBA ompeAenuTenss 2 X 2 Juisl BBIYMCICHHS €ro 3HayeHus,
IIPUMEHATh ONPEACIUTENN Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YpaBHEHUH,
MOJIEIIMPOBATH PEAJbHbIE CUTYallMU C IIOMOIBIO CUCTEMbI JIMHEHHBIX YPABHEHUH,
UCCIIE0BAaTh IIOCTPOCHHBIE MOJEIU C IIOMOLIBIO MATPUL] U OIpPEAEIUTENCH,
VHTEPIPETUPOBATH MIOJIYYEHHBIN PE3YIbTaT;

UCIIOJIb30BaTh CBOWCTBA JCHCTBUHA C KOpPHSAMU JJisi TIpeoOpa3zoBaHuUs
BBIPAKCHUH,

BBITIOJHSATH MTPE00pPa30BaHUS YHUCIOBBIX BHIPAKEHUM, COICPKAIINX CTETICHU C
paLMOHAIBHBIM I1I0Ka3aTeIIEM;

UCIIOIBb30BaTh CBOMCTBA aorapumos IUTS npeoOpazoBaHus
Jorapu(pMUYECKUX BBIPAKEHUH;

CBOOOJHO OINEpUpOBaTh MOHSATHUAMM. HPpPALMOHAJIbHBIC, TMOKa3aTeJIbHbIE U
Jorapu(pMUYECcCKre ypaBHEHUS, HAXOUTh UX PEIICHUS C IOMOIIBIO PAaBHOCHIBHBIX
IIEPEXO0J0B UIIA OCYLIECTBIIAS IPOBEPKY KOPHEH;



MPUMEHSATh OCHOBHBIE TPUTOHOMETpHUUeckue GopMyIibl AJisi mpeodpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAKECHHI;

CBOOOHO ONEpPUPOBATH MOHATHUEM: TPUTOHOMETPUUYECKOE YpaBHEHHE,
OPUMEHATh  HeoOXoauMble  GOpMYJbl  JUIsl  pEHIeHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPABHEHHUIA;

MOJICJIMPOBAaTh peajbHble CHUTyallMd Ha S3bIKe aireOpbl, COCTABISTH
BBIPQ)KEHUS, YpPaBHEHHUS, HEPaBEHCTBA IO YCJIOBHIO 3aJayd, MCCIEI0BATh
IOCTPOEHHBIE MOJIENIN C MCIIOJIb30BAHNUEM allapara ajreopsl.

DyHKUUHA U TpapuKu:

CBOOOJHO OINEPUPOBATH MOHATUSIMU: (QYHKIMS, CIOCOOBI 3aaHus (DYHKIINH,
B3aMMHO oOpaTHble (DYyHKIMH, KOMIO3UIMSA (QYHKIUH, rpaduk (QyHKIHUH,
BBITIOJHSATH AJIEMEHTAPHbIE MpeoOpa3oBaHus rpa@uKoB GyHKINNA;

CBOOOJHO OMNEPUPOBATH MOHATUAMH. OOJACTh OINpPEACICHUS U MHOKECTBO
3HaYeHUN QYHKIMH, HYJIH QYHKIUU, TPOMEKYTKH 3HAKOIIOCTOSHCTBA,;

CBOOOJHO OMNEpUPOBATH MOHATUSMU: UYETHBIE W HEUYETHblEe (YHKIINH,
nepuogudyeckue GyHKIMH, MPOMEKYTKM MOHOTOHHOCTH (DYHKIIMHM, MAKCUMYMBI U
MUHUMYMBI (YHKIMHM, HauOoOJbIlee W HauMEHblIee 3HayeHue (YHKIUU Ha
MIPOMEKYTKE;

CBOOOJTHO ONEPUPOBATH MOHATUAMHU. CTeNeHHAss (YHKLUS C HATYpaJIbHBIM U
HelabIM ToKa3aresaeM, Ipa@uK CTENeHHOW (YHKIUU C HATypaldbHBIM M LEJIbIM
nokasaresieM, rpaguk KOpHA N-0f cTeneHu Kak (YHKIUU OOpaTHOM CTENeHu ¢
HATYypaJbHBIM IMOKA3aTEJIEM;

ONepUpOBaTh TOHATHSAMU: JUHEHHAs, KBaJpaThyHas W JIpOOHO-TUHEHHas
(GyHKUMH, BBITOIHATH 3JIEMEHTApPHOE UCCIIE0OBAHUE U MTOCTPOEHUE UX IPAPUKOB;

CBOOOJHO ONEpPUPOBATH MOHATUSMHU: TOKa3aTellbHasg U Jorapupmuyeckas
GyHKUMH, WX CBOMCTBAa M TrpaduKH, HUCMOIB30BaTh UX TpaUKU IS pelIeHus
YPaBHEHUH;

CBOOOJHO OMEpUPOBATh MOHATUSIMH. TPUTOHOMETPHUYECKAs OKPYKHOCTb,
OTIpEJICICHNE TPUTOHOMETPUUECKUX (DYHKIIMI YUCTOBOTO apryMEHTa;

UCIIOJIb30BaTh TIpa@ukd (QYHKUMHA I MCCIIEOBAaHUS MPOLECCOB U
3aBUCUMOCTEH NpU PEIIeHUU 3aJad U3 APYruX YYEOHBIX MPEAMETOB U peaibHOM
’KU3HHU, BBIPAXKATh (HOpMyJIaMU 3aBUCUMOCTH MEXY BEIUUMHAMH;

Hauyana mareMaTH4ecKoro aHajau3a:

CBOOOJHO OMEpUpOBaTh MOHATUAMH: apudmeTHueckass U TeoMeTpUuecKas
nporpeccusi, 06CKOHEYHO yObIBaIOIIas reOMETpUYECKasi MPOrpeccusi, IMHEUHBIN U
HKCIIOHEHIIMATBHBIM POCT, (OpMyIa CIOKHBIX MPOLIEHTOB, UMETh MPEACTaBICHHUE
O KOHCTAHTE;

UCIIOJIb30BaTh MPOrPECCUM IJisl PEIICHHUsS pealbHBIX 3aJad MPHUKIAJIHOTO
XapakTepa;



CBOOOJIHO ONEPUPOBATH MOHATUIAMHU: TIOCIEIOBATEIBHOCTD, CIIOCOOBI 3aJaHus
MOCJIEIOBATENbHOCTEH, MOHOTOHHBIE M OTpPaHUYECHHBIE IOCJIEA0BATEILHOCTH,
MOHUMAaTh OCHOBBI 3apOKICHHUS MaTEMaTHYECKOTrO aHalu3a Kak aHajau3a
0OECKOHEYHO MaJIbIX;

CBOOOHO ONEPUPOBATH MOHSATUSMU. HENpPEpbIBHbIE (YHKIHMH, TOYKHU
paspsiBa rpaduka QyHKIMH, aCUMOTOTHI Tpaduka GyHKINH;

CBOOOJHO ONEpPUPOBATh MOHSATHEM: (PYHKIMS, HEMpepbiBHAsS HAa OTpPE3Ke,
MPUMEHSTH CBOMCTBA HENMPEPBIBHBIX (DYHKIIMM JIJIs1 pelieHus 3a1ay;

CBOOOHO ONEpPUpPOBATh TMOHATUSMU. TMepBas M BTOpas MPOU3BOIHBIC
¢byHKUMH, KacaTenbHas K rpaduky GyHKUUH;

BBIUUCISATH MPOU3BOJIHBIE CYMMBI, MPOU3BEACHUSI, YACTHOTO U KOMITO3ULIUU
IBYX (DYHKIIM, 3HATh MPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIIUHI;

UCIIOJIb30BaTh T€OMETPUUECKUM M (U3MYECKHI CMBICT MPOU3BOAHOU MJis
pelieHus 3aad.

MHosxecTBa U JIOTHKA!

CBOOOJHO  OMEpPUPOBATH  MOHATUSAMH. MHOXXECTBO, ONEpalMH  HaJ
MHO€ECTBaMH;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN arrapaT JJis OMUCaHUs PealIbHbIX
MPOLIECCOB U SIBJICHUH, IIPU PEIICHUH 3a7a4 U3 APYTUX YUYEOHBIX MPEIMETOB;

CBOOOJHO ONEPUPOBATH MOHSATUSMHU. OIpEAeNIeHHe, TEeOopeMa, ypaBHEHHe-
CJIEJICTBHE, CBOMCTBO MAaTEMaTHYECKOTO 00BEKTA, I0KA3aTeIbCTBO, PABHOCUIILHBIE
YpaBHEHHS 1 HEPABEHCTBA.

K konmy oOyuenus B 11 kJjacce oOydyaromwuiicss MOJYYHUT CIEAYIONINE
MpeJMETHbIE PE3yJbTaThl MO OTAEIbHBIM TeMaM paldoueil Mmporpammbl y4eOHOTO
Kypca «Anre0pa 1 Hauajga MaTeMaTHYECKOTO aHaJIU3a»:

Yucna 1 BHIYMCICHUA:

CBOOOJHO OMEpUpOBaTh MOHATUSMU. HATypaJlbHOE U IEJN0€ YHUCIIO,
MHO)KECTBa HATYpajbHBIX M IEJIbIX YMCEJ, MCIOIb30BaTh MPU3HAKU JEIUMOCTH
nensix yucen, HOJl u HOK HatypasibHBIX uncen Juisl pelieHus 3a1a4, IpUMEHSTh
anroput™m EBxnnna;

CBOOOJHO ONEpPUPOBATH TMOHITHEM OCTaTKa IO MOJAYJII0, 3alKChIBATh
HATypaJbHBIC YUCIIA B PA3JIMYHBIX MO3ULIMOHHBIX CHCTEMAaX CUUCICHUS;

CBOOOJHO OIEpUPOBATh MOHATUSMU. KOMIUIEKCHOE YHCJIO M MHOXECTBO
KOMIIJIEKCHBIX YHCEJ, MPEACTaBIATh KOMIUIEKCHBIE YHCia B alreOpandeckodl u
TPUTOHOMETPUYECKON (popMe, BBIMOIHATH apu(METHUUECKHE ONepaldd C HUMU U
M300paXkaTh HA KOOPJUHATHOMN TIOCKOCTH.

YpaBHeHUA U HEPABEHCTBA!



CBOOOJHO OINEpUpOBaTh MOHSATHUAMH. HPpPALMOHAJIbHBIC, MOKAa3aTeJIbHbIE U
gorapuMUYECKUe HEPABEHCTBA, HAXOAUTh HUX PpEUIEHUS C  IOMOIIbIO
PaBHOCHJIbHBIX ITEPEX0JIOB;

OCYHIECTBJISITH OTOOp KOpHEW TMpU pEUIeHUH TPUTOHOMETPUUYECKOTO
ypaBHEHHS,

CBOOOJHO OIEpUPOBATH MOHITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OpPUMEHATh  HeoOXoauMble  GOpMYJbl  JUIsl  pElIeHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUN U
HEPaBEHCTB, PABHOCWJIbHBIE CUCTEMbl U CHUCTEMbI-CJIE/ICTBHSI, HAXOAUTh PEIICHUS
CUCTEMBbI U COBOKYIHOCTEH PalMOHAJIbHBIX, UPPAIIMOHAIIbHBIX, MOKAa3aTeIbHBIX U
JorapupMUYECKUX YPABHEHHUM U HEPABEHCTB;

peuarthb paluoHalIbHbIE, UppalroHaIbHbIE, MOKa3aTebHbIE,
gorapuMUYeCcKue U  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPaBEHCTBA,
coJeprKaliue MOAYJIH U ITapaMeTphl;

MPUMEHSATH rpaduyecKre METOJIbI JIJIsl pellieHUs] YPaBHEHU U HEPABEHCTB, a
TaKKe 3aa4 C apaMeTpaMy,;

MOJICIUPOBAaTh peajbHble CHUTyallMM Ha S3bIKe aiureOpbl, COCTABISTH
BBIPQKEHUS, YpaBHEHHsS, HEPABEHCTBA M HUX CHUCTEMbI IO YCJIOBHIO 3aJayH,
UCCIIEIOBATh IIOCTPOCHHBIE MOJEIM C HCIIOJB30BaHUEM ammapaTta aiareopsl,
MHTEPIPETUPOBATH MOJTYyUYEHHBIN pe3yabTaT.

DyHKUUM U TpapuKu:

CTpPOUTh TpapuKH KOMIIO3UIMH (DYHKIHI € TOMOIIBIO 3JIEMEHTAPHOTO
MCCJIeIOBAHUS U CBOWCTB KOMITO3UIINU IBYX () YHKIUNA;

CTPOUTh Te€OMeTpuYeckhe o00pa3bl ypaBHEHHMH UM  HEpaBEeHCTB Ha
KOOPJMHATHOM IJIOCKOCTH;

CBOOOJHO  OMNEpPUPOBATH MOHATUSIMHU: TpaQUKA TPUTOHOMETPUUYECKHUX
GbyHKIHH,

OPUMEHATh (QYHKIUU JJs MOJECIMPOBAHMUS W HCCIECJOBAaHUS PpPeabHBIX
IIPOLIECCOB.

Hauyana mareMaTH4ecKoro aHajau3a:

MCIIOJIb30BaTh MPOU3BOAHYIO JUIsl UCCIEA0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI,

HaXOJUTh HanOoJbIllee U HaUMEHbIlIee 3HaUeHUs (YHKIUU HENPEepbIBHON Ha
OTpE3KE;

UCIIOJIb30BaTh MPOU3BOAHYIO JUIsl HAXOXKJIEHUS HAWIYYIIEro pEelIeHUs B
NPUKJIAJAHBIX, B TOM YHCIE COIMAIbHO-)KOHOMUYECKUX, 3ajadax, Juis
OIIPENIETICHUsI CKOPOCTH W YCKOpPEHMs Ipoliecca, 3aJaHHOro (opMmynoi win
rpadukom;



CBOOOJHO OMepUpoBaTh MOHATUAMH. TIEepBOOOpa3Has, ONpeeAEHHBIN
MHTErpaj, HaXOJWUThb MEepBOOOpa3HbIE 3JIEMEHTAPHBIX (YHKIHM M BBIYUCIATH
uHTerpai no Gopmyne Hetorona-Jleitonuia,

HAXOJUTh TUIOMIA/IA TIOCKUX (PUTYP U 00BEMBI TEJ C MOMOIIBIO HHTErpaa,

UMETh TMpPEACTABICHUE O MaTeMaTH4YeCKOM MOJEIUPOBAHUM Ha MpHUMeEpe
cocTtaBiieHus qudpepeHnnanbHbIX YpaBHEHUI,

pelaTh NpUKIAJHbIE 3a/1a4yd, B TOM YHCII€ COLUAIbHO-YKOHOMUYECKOTO U
($u3nYECKOro XapakTepa, CpeACTBaMM MaTeMaTH4YECKOI0 aHaJIN3A.



TEMATHUYECKOE INTAHUPOBAHUE
10 KJIACC

Ne HaumenoBanue pasgesioB | KosmvecTBo 4acoB DJIeKTPOHHbIE
n/ U TeM NMPOrpaMMblI Bcero KonTpo Ipakr (uudposbie)

n JbHBIE HYecKH | 00pa3oBaTejbH
padoThI e ble pecypchl
pador
bl

MHOXeCTBO POII
JIEUCTBUTEILHBIX YHCEI.
MHOTOYJICHEI.
PanmonanbHblie ypaBHEHUS
1 HepaBeHCTBa. CUCTEMBI
JIMHEWHBIX YPABHEHUN

OyHKUMU U TpadUKH. POII
2 CrenenHas pyHKIHUS C 12 1
LIEJIBIM [TOKa3aTeIeM

Apudmernueckuil KOpeHb POII
N-0M CTEIEHMU.
HppanumonanbHsie
ypaBHEHHUS

[Toka3zarenbHast GyHKLHUS. 10 1 POII
[Toka3arenpHble ypaBHEHUS

Jlorapudmuaeckas PO
5 ymKias 18 1
Jlorapudmudeckue
ypaBHEHUS

6 Tpuronomerpuueckue 22 POII
BBIPAKEHUS U YpaBHEHUS

IlocnemoBaTenbHOCTH U 10 1 POII
MIPOTPECCUU

HenpepriBHbie QyHKINN. POII
8 20
IIpounsBoHas

[ToBTOpEenHUE, 0600MICHNE, POII
cUCTEMAaTH3aIis 3HAHUH

OBIIEE KOJIMYECTBO YACOB 136 10 0
110 TTIPOTPAMME




11 KJIACC

Ne HaumenoBanue pasgesioB | KosmvecTBo 4yacoB DJIeKTPOHHbIE
n/ U TeM NMPOrpaMMblI Bcero KonTpo IpakTr (uudposbie)
n JbHBIE HYecKH | 00pa3oBaTejbH
padoThI e ble pecypchl
pador
bl
UccnenoBanue GyHKINN € 29 1 PO
TTOMOIITHIO TIPOU3BOTHON
[TepBooOpa3Has u HHTETpa 12 1 POII
I'paduku POII
TPUTOHOMETPHUICCKHX
GYHKIIHN. 14 1
Tpuronomerpuueckue
HEPaBCHCTBA
Uppaunonanbhsie, POII
MMOKa3aTelIbHbIE U 24 1
nmorapudmudeckue
HEPaBCHCTBA
KommexkcHble unciia 10 1 POIII
HarypanbHbie u uesneie 10 1 POII
yuciaa
Cucrembl pallMOHAIbHBIX, POIII
HUPPAIMOHATIEHBIX
MMOKa3aTeJILHBIX U 12 1
Jorapu(PMUIecKux
ypaBHEHU U
3amaun ¢ mapameTpaMu 16 1 PO
[ToBTOpEeHUE, 0600MICHNE, 16 2 POII
CHCTEeMaTH3allHis 3HAHUI
OBIIEE KOJIMYECTBO YACOB 136 10 0

I10 TTIPOTPAMME




TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIACC
KoummuecTBo yacos DJIEKTPOHHbBIE
Ne HanmenoBanue pa3aesioB 1 TeM (uudposbie)
n/n MPOrpaMMbl Bcero Komrpoabubie | Ipakrueciue o0pa3oBaTesIbHbIE
padoTsl pa6oTsl
pecypchl
MHOK€ECTBO IE€HCTBUTENLHBIX YUCE.
1 MHorouneHnsl. PanyionansHble ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMBI JIMHEHHBIX
ypaBHEHHI
2 Oyukuuu u rpaduku. CreneHHas QyHKUUS ¢ 12 1
LieJIbIM IIOKa3aTeneM
3 ApudmeTHueckuii KOpeHb N-0ii CTEIEHH. 15 1
HppanuoHanbHble ypaBHEHHS
4 INoka3zarensHas ¢yHkius. [TokasaTenpHble 10 1
ypaBHEHUs
5 Jlorapudmuyeckas GpyHKIHS. 18 1
Jlorapupmuueckue ypaBHEHUs
6 TpuroHoMeTpudeckre BoIpKEHUSI U 29 1
ypaBHEHUS
ITocnenoBaTenbHOCTH U IPOTPECCUU 10
Hemnpepsisublie Gpyrkimu. [TponsBoaHas 20
9 IToBTOpenue, 06001IeHHE, CHCTEMATH3AIIHS 5 )
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KJIACC

KoummuecTBo yacos DJIeKTPOHHbBIE
No HaumeHoBaHue pa3eioB U TeM (uudpossbie)
n/n MPOrpaMMbl Bcero Komrposbupie | Ipaxrueciue o0pa3oBaTesibHbIE
padoTsI pa6oTsl pecypest
1 HccnenoBanue GyHKINN ¢ TOMOIIBIO 29 1
IIPOU3BOJIHOM
2 IepBooOpa3Hast # HHTErpaj 12 1
3 I'paduxu TpuroHoMeTpuUecKuX QyHKIHI. 14 1
TpuroHOMeTpHYECKHE HEPAaBEHCTBA
4 HppannoHanbHbIe, TOKa3aTeNbHbIE U 24 1
JorapuMuIecKre HepaBeHCTBA
Kommnnexchble yncna 10
HarypanbHble 1 1ensle yucia 10
CucTeMBl palliOHAIBHEIX, HPPAIlOHAIBHBIX
7 TIOKA3aTeJIFHBIX H JIOrapH()MUIECKUX 12 1
YpaBHEHHI
8 3agaun ¢ mapameTpaMu 16 1
9 IMoBTOpenue, 06006IEeHNE, CHCTEMaTH3AIHSA 16 9
3HaHUN
OBIIEE KOJIMYECTBO YACOB I1O [TPOT'PAMME 136 10 0







IHOYPOYHOE NIJTAHUPOBAHUE
10 KJIACC

Ne n/m

Tema ypoka

KosinuecTBo yacoB

Bcero

KonTpoabHbie
padoTsl

JaTta usydyenus

MHO)KCCTBO, ornepanrun Hal MHOXKECTBaMU

1 N 1 04.09.2023
M UX CBOWCTBa

2 Jmarpammsl Ditnepa-Benna 1 05.09.2023
I -

3 PUMEHEHHE TEOPETHKO-MHOXECTBEHHOTO 1 06.09.2023
anmapara sl PeIIeHus 3a1a4
Panmonanpueie ynciaa. OOBIKHOBEHHBIE U

4 JIECATHYHBIC TPOOH, TPOLICHTHI, 1 07.09.2023
GECKOHEUHBIC IEPUOIMICCKUC IPOOH
Panmonanpusie yncia. OOBIKHOBEHHBIC U

5 JIECATHYHBIC TPOOH, TPOIICHTHI, 1 11.09.2023
OeCKOHEUHBIE IEPUOUIECKUE Ipodu

6 TIpumenenue apo0eit 1 MPOICHTOB ISt 1 12.09.2023
PpELICHHS IPUKIIAIHBIX 33144

7 TIpumenenue apoOeit 1 MPOLCHTOB ISt 1 13.09.2023
pELICHHS IPUKIIAIHBIX 33184

i . P

8 [eiicTBuTenbHbIC Yncha. ParronansHble 1 1 14.09 2023
MppaliOHATEHBIC YUCTIa
A

9 pumbmemqecxne OTIepaIfH C 1 18.09.2023
JEHCTBUTEIBHBIME THCIAME

10 Mo;fym, NIECTBUTEILHOTO YHCJIa U €TI0 1 19.09.2023
CBOMCTBA

11 TIpubnkEHHbIE BBIYUCIICHHS, TPABUIIa 1 20.09.2023




OKpYI'JICHUSA, NIPUKUIKA U OLICHKa
pe3yinbTara BBIYUCIICHHI

12

13

OCHOBHBIC METO/IbI PELICHHUS LETBIX U
JPOOHO-PALMOHANBHBIX YPaBHEHHN 1
HEPaBEHCTB
OCHOBHBIE METO/IbI PELICHHUS LETBIX U
IPOOHO-PAMOHANBHBIX YPaBHEHHH H
HEPaBCHCTB

21.09.2023

25.09.2023

14

OCHOBHBIE METO/IbI PELICHHUS LETBIX U
JPOOHO-PAMOHANBHBIX YPaBHEHUH U
HEPaBCHCTB

26.09.2023

15

MHOTO4JICHBI OT OJTHOW TIEpEMEHHOM.
Jleenne MHOTOYJIEHAa HA MHOTOYJIEH C
ocratkoM. Teopema besy

27.09.2023

16

MHOTOYJIEHBI C IETBIMH
kod(purmenramu. Teopema Buera

28.09.2023

17

Pemenne cucteM nuHENHBIX ypaBHEHUN

02.10.2023

18

Pemenne cucteM nMHENHBIX ypaBHEHUN

03.10.2023

19

Marpuua cucteMsl JIMHEHHBIX YPaBHEHHH.
Onpenenurenb MaTpULBL 2X2, ero
TE€OMETPUYECKUN CMBICI U CBOUCTBA,
BBIYUCIICHUE €r0 3HAUCHUS

04.10.2023

20

Omnpepenurens MaTpUIbl 2X2, ero
T€OMETPUYECKUN CMBICI U CBOUCTBA,
BBIYUCJICHUE €r0 3HAYCHUS

05.10.2023

21

IIpumeneHue onpeaenuTes Uil pelleHus
CUCTEMBI JINHEWHBIX YpaBHEHUI

09.10.2023

22

Pemenne npuknaaHeIx 3a1a4 ¢ TOMOIIBIO

10.10.2023




CHUCTEMBI JINHEWHBIX YpaBHEHUI

23

Pemenue npuknaaHpix 3a1a4 ¢ OMOLIBIO
CUCTEMBI JINHEWHBIX YpaBHEHUI

11.10.2023

24

Konrponbhas pabora: "Panuonanbubie
ypaBHEHUs U HepaBeHCTBA. CHCTEMBI
JIMHEHHBIX YpaBHEHUH"

12.10.2023

25

OyHKIMS, cOCO0BI 3a1aHus QYHKIUH.
BsaumHO 00paTHBIC QYHKINH.
Kommnoznnms ¢pyHkumit

16.10.2023

26

I'padux ¢pyHKIMU. DeMeHTapHbIE
npeoOpa3zoBaHus rpaguKkoB QyHKIIUH

17.10.2023

27

O0nacTb onpeaeseHus: U MHOXKECTBO
3HayeHuil Gynkiuu. Hynu pyHkium.
TIpoMexyTKHu 3HaK IIOCTOSHCTBA

18.10.2023

28

YéTHbIC U HEUETHBIC (PYHKIIUH.
Tepnonnueckue Gpynkunu. IIpomMexyTku
MOHOTOHHOCTH (DyHKITUH

19.10.2023

29

MakcUMyMbI 1 MUHUMYMBI (DYHKIIUH.
HaubGosnbuiee 1 HauMeHblIIee 3HaUSHHE
(YHKINH Ha IPOMEXKYTKE

23.10.2023

30

Jluneiinasi, kBagpaTuiHas U IpoOHO-
NUHeWHas QyHKIUH

24.10.2023

31

DjeMeHTapHOe UCCIIeIOBAHNE U
nocrpoenue rpagukoB ATUX GYHKIUN

25.10.2023

32

DjeMeHTapHOe UCCIIeIOBaHIE U
MOCTpOCHUE I'paUKOB ITUX HYHKIMN

06.11.2023

33

CrelneHs ¢ eabIM IToKa3aTeaeM. bunom
HreroToHna

07.11.2023




CTerneHb ¢ IeIbIM IToKazaTeaeM. buaom

34 08.11.2023
Herorona
CrenenHast QyHKIHS C HATYPaIbHBIM U

35 LIeJIBIM ToKa3aresieM. E€ cBoiicTBa u 09.11.2023
rpaduk

36 KOHTpOJ‘IBHa"H pa6v0Ta: CTeHEHHEIl'ﬂ 13.11.2023
¢ynkuus. E€ cBoiicTBa u rpadux

37 Apudpmerndecknii j(OpeHB HaTypajbHOU 14.11.2023
CTETICHH M €TO CBOHCTBA

38 Apudpmernueckuit vKopem; HaTypaJIbHOH 15.11.2023
CTETICHH M €TO CBOHCTBA

39 TIpeo6pa3oBaHuUst YHCIOBBIX BBIPAXKEHHIT, 16.11.2023
COZIepIKAIUX CTEHCHH M KOPHU

20 TIpeo6pa3oBaHuUst YHCIOBBIX BBIPAXKEHHIT, 20.11.2023
COJZIepIKAIUX CTEHEHH M KOPHU

a1 IIpeo6pa3oBaHus YHCIOBBIX BBIPAKCHUH, 21.11.2023
COJZIepIKAIUX CTEHCHH M KOPHU
HppanuoHansHble ypaBHeHus. OCHOBHbBIC

42 METO/IbI PELICHUS UPPALUOHATIBHBIX 22.11.2023
YpaBHEHHH
HppanuoHansHele ypaBHeHUs. OCHOBHbBIC

43 METO/IbI PEIICHHUS UPPAIHOHATBHBIX 23.11.2023
YpaBHEHUI
HppanuonansHele ypaBHeHus. OCHOBHbBIE

44 METO/IbI PEIICHHUS UPPALUOHATBHBIX 27.11.2023
YypaBHEHUI1

45 PaBHOCHIIBHBIE IIEPEXO/IbI B PEIICHHUH 28.11.2023

UPpAaLUOHAIBHBIX YPAaBHEHUN




PaBHOCHIIEHBIE TNIEpeXoAbl B pCICHUN

46 . 29.11.2023
MPPaIMOHANBHBIX YPAaBHEHUH

47 PaBHOCHIIBHBIE TIEPEXOJIBI B ;v)emeHI/n/I 30.11.2023
HpPpPALMOHATBHEIX ypaBHEHHUIT

48 PaBHOCUIIBHBIE IIEPEXOJIBI B ;v)emem/m 04.12.2023
UppaIMOHAITBHBIX YPABHEHUH
CBoiicTBa 1 rpaduk KOpHS N-0i CTENeHH

49 KaK QyHKIMH 0OpaTHOI CTEIECHH C 05.12.2023
HaTypaJbHBIM MOKa3aTeIeM
CBoiicTBa u rpaduk KOpHs N-0ii cTeneHu

50 KaK (GYHKIMHA 0OpaTHOMN CTEIEeHH C 06.12.2023
HaTypaJbHBIM MOKa3aTelleM
Kontponbhas pabora: "CpoiicTBa u

51 rpaduk KOpHs N-0ii CTENeHH. 07.12.2023
HppaunonansHble ypaBHeHHs "

59 C"Teneij C PallMOHANIBHBIM IT0Ka3aTeNeM 1 11.12.2023
eé cBoiicTBa

53 C"Teneij C PallMOHANIBHBIM [T0Ka3aTeNeM 1 12122023
eé cBoiicTBa

54 C:Fel'leljb C palHOHANILHBIM [I0KA3aTeNIeM U 13.12.2023
eé cBoiicTBa

55 Toka3aTenbHas GyHKIMs, €€ CBOMCTBA U 14.12.2023
rpadux

56 HcnonezoBanue rpavq)mca dhyHKIUH 1715 18.12.2023
pelLIeHHs] ypaBHEeHUH

57 Hcnonb3oBanue rpauq)nKa ($yHKIUYN A7 19.12.2023
pelIeHus ypaBHEHHH

58 IlokazarenbHble ypaBHeHUsL. OCHOBHBIE 20.12.2023




METO/IbI PEIICHUS TTOKa3aTEIbHBIX
YpaBHEHUI

Iloka3zarenbHble YpaBHEHUA. OCHOBHBIE

59 METO/IBI PEIICHHUS OKA3aTEeIbHBIX 1 21.12.2023
ypaBHEHUIT
Toka3atenbHble ypaBHeHHs. OCHOBHBIE

60 METO/IbI PEIICHHS TIOKA3aTeIbHBIX 1 25.12.2023
ypaBHEHHIH
Konrponbhas padora: "IlokazarenbHas

61 " 1 26.12.2023
¢dynknus. [TokasarenbHbIe ypaBHEHHS

62 Jlorapugm uucia. CoiictBa gorapupma 1 27.12.2023

63 Jlorapudm uncna. CoiicTa norapudma 1 28.12.2023

64 Jlorapudwm uncna. CoiicTa norapudma 1 08.01.2024

65 JlecsTHYHBIE U HATypalbHbIE JIOTAPU(MEI 1 09.01.2024

66 JlecsTHUYHBIE U HATypalbHbIE JIOTAPU(MEL 1 10.01.2024

67 IIpeobpazoBaHue BEIpaXKeHUH, 1 11.01.2024
COZepIKAIIUX JOTapH (MBI

68 IIpeo6pazoBaHue BEIpaXKeHUH, 1 15.01.2024
COoZepIKaIUX JOTapH(MbI

69 IIpeobpazoBanue BEIpaXKEHUH, 1 16.01.2024
CoZep KaIUX JOrapr(MbI

70 Jlorapudmuueckas GpyHKIHs, e€ cBOHCTBA 1 17.01.2024
" TpaduK

7 Jlorapudmudeckast GpyHKIHs, €€ CBOHCTBA 1 18.01.2024
¥ TpaduK

72 Hcnonp3oBanue rpaduka GYHKIUH I 1 292 01.2024

pelLIeHus! ypaBHEHHH




Hcnonp3oBanne rpaduka GYHKIUH IS

73 . 23.01.2024
peLIeHNs ypaBHEHHH
Jlorapudmuyeckue ypaBHeHus. OCHOBHBIE

74 METO/IbI PEIICHHUS JTOrapr(hMUIECKUX 24.01.2024
ypaBHEHUIT
Jlorapudmudeckue ypaBHeHUs. OCHOBHBIC

75 METO/IbI PEIICHHS JIOTapUPMUIECKIX 25.01.2024
ypaBHEHHIH
Jlorapudmmdeckue ypaBHeHuUs. OCHOBHBIC

76 METO/IbI PEIIEeHHS JIOTapUPMUIECKIX 29.01.2024
ypaBHEHUI

77 PaBHOCHITBHBIC TIEPEXO/IBI B pr.ICHI/II/I 30.01.2024
Jorapu(GpMUYECKUX ypaBHEHHI

78 PaBHOCHITBHBIC TIEPEXO/IBI B pEHIEHI/II/I 31.01.2024
norapuGMHUYECKUX ypaBHEHHI

79 Konrtponbhas padota: .HOl“apI/I(l)MI/I‘{eCKa:I 01.02.2024
¢ynkuust. JlorapupmMuueckue ypaBHCHUS

80 CuHyC, KOCHHYC, TAHT'€HC M KOTaHTeHC 05.02.2024
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHTCHC ¥ KOTaHI'€HC 06.02.2024
YHCIOBOTO apryMeHTa

82 ApKCHHYC, apKKOCHHYC ¥ apKTaHTCHC 07.02.2024
YHUCIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCHHYC ¥ apKTaHTCHC 08.02.2024
YHUCIIOBOTO apryMeHTa
TpuroHomeTpuyecKast OKpyKHOCTb,

84 OTIpENENICHUE TPUTOHOMETPUUECKHUX 12.02.2024

(YHKLUH 9UCIOBOTO apryMeHTa




TpuroHoMeTpH4ecKasi OKPYKHOCTb,

85 OTIpeIeTICHUE TPUTOHOMETPUUECKHUX 13.02.2024
(YHKLUI 9UCIOBOTO apryMeHTa

86 OCHOBHbIE TPHTOHOMETPUICCKHE 14.02.2024
(dhopMyIsl

87 OCHOBHBIEC TPHTOHOMETPUICCKHE 15.02.2024
(hopMyIsl

g8 OCHOBHBIEC TPHTOHOMETPUICCKHE 19.02.2024
(dbopmyIsl

89 OCHOBHbBIC TPHTOHOMETPUICCKHE 20.02.2024
(hopmyiisl

9 Hpe06pa30jaaﬂue TPUTOHOMETPHUYCCKHX 21.02.2024
BBIP)KCHUIT

01 Hpe06pa30ja aHUE TPUTOHOMETPUIECKUX 99.02.2024
BBIP)KCHU

92 Hpeo6pa30013aﬂne TPUTOHOMETPHUIECKHUX 26.02.2024
BBIP)KCHUI

93 Hpeo6pa3033aﬁne TPUTOHOMETPHUYECKUX 27.02.2024
BBIPKEHUI

94 Pemenne ”prlFOHOMCTpPI‘{GCKPIX 28.02.2024
ypaBHEHHIA

95 Peurerne ”prIFOHOMeT‘pI/I‘IeCKI/IX 99.02.2024
ypaBHEHHUH

9% Peurerne ”prIFOHOMCT‘pI/IlIeCKI/IX 04.03.2024
ypaBHEHUH

97 Peurenne TpHFOHOMCTpI/I'-IeCKI/IX 05.03.2024
ypaBHEHHI

98 Pemenne TpuronoMeTpraeckux 06.03.2024




ypaBHEHUI

Pemenune TPUTOHOMETPHUYECKUX

99 N 07.03.2024
ypaBHEHUH

100 Pemenne EpHFOHOMCTpI/I‘IECKI/IX 11.03.2024
ypaBHEHUH
Konrtponbhas pabora:

101 "TpPUrOHOMETPUYECKHE BBIPAXKEHHS U 12.03.2024
TPUTOHOMETPHYECKUE YPaBHEHNUS "
TocnenoBaTenbHOCTH, CIOCOOBI 3aJaHUs

102 [ocJIeI0BaTeNbHOCTEN. MeTo 13.03.2024
MaTeMaTHIeCKOil HHAYKIINH
MOHOTOHHBIE U OIPaHUYSHHbIE

103 MOCNeI0BATEIbHOCTH. McTopus aHanu3a 14.03.2024
6eCKOHEYHO MaJIbIX

104 Apudmernyeckast Iporpeccus 18.03.2024

105 T'eomerpuueckas nmporpeccus 19.03.2024

106 BeckoHe4HO yObIBaOIIasi FeOMETPHIECKast 20.03.2024
Hporpeccus

107 Cymma 6ec1<0He:1Ho yObIBaroIeH 21.03.2024
TFeOMETPHYECKOH IPOrpeccru

108 JInHEeHHBI 1 SKCIOHSHIUATIBHBIN POCT. 01.04.2024
UYucno e. Popmyrna CIOKHBIX TPOLIEHTOB

109 JInHeHHBI U SKCIOHCHIUATIBHBIN POCT. 02.04.2024
Yucno e. PopMyna CI0KHBIX IPOLIEHTOB

110 Vcnonp30BaHne IPOrPECCHHU IS PELICHHUS 03.04.2024
peabHbIX 3234 IPUKIIAIHOTO XapakTepa

111 KonrponpHas paboTa: 04.04.2024

"[locnenoBarenbHOCTH U ITporpeccuu’




112 HenpepoiBHbIe pyHKIIHN U UX CBOWCTBA 08.04.2024

113 Touka p'il:spLIBa. AcuMITOTHI rpaduKoB 09.04.2024
hyHKIMI

114 CBoiicTBa QYHKLHI HENPEPHIBHBIX Ha 10.04.2024
oTpe3ke

115 CBolicTBa HhYHKIMI HENPEPHIBHBIX Ha 11.04.2024
oTpe3ke

116 MerToa UHTEPBAJIOB AJIS PELICHHS 15.04.2024
HEPABCHCTB

117 Mertoa UHTEPBAJIOB AJIS PELICHHS 16.04.2024
HEPABCHCTB

118 Mertox HHTEPBATIOB AJS PELICHUS 17.04.2024
HEpaBEHCTB

119 HpI/IMerHI/Ie CBOWCTB HETPEPhIBHBIX 18.04.2024
GbyHKIMiT A1s pelenus 3a1a4y

120 HpnMerHne CBOWCTB HEPEPHIBHBIX 92 04.2024
GbyHKUMiT WIs pelenus 3a1a4y

121 IlepBas u BTOpas mpou3BoIHEIE QYHKIUI 23.04.2024

122 Onpeaeneﬂnf:, TEOMETPUIECKUN CMBICIT 24.04.2024
MPOU3BOIHON

123 OHpeI[CJICHI/Ifl, (bu3HUECKUI CMBICIT 25.04.2024
MPOU3BOIHON

124 YpaBHEHHE KacaTelbHOH K rpaduky 29.04.2024
yHKIUH

125 YpaBHEHHE KacaTelbHON K rpaduky 30.04.2024
hyHKIUH

126 TIpou3BoaHbIC JIEMEHTAPHBIX (QYHKIIHH 02.05.2024




127 TIpou3sBoaHbIE JIEMEHTAPHBIX QYHKIIHH 1 06.05.2024

128 TIpousBoaHas CyMMBI, l'IpOI/I3BeILeiII/I${, 1 07.05.2024
YaCTHOTO M KOMIIO3ULIUH (YHKLIUIA

129 TIpousBoaHas CyMMBI, npon3Be;{eima, 1 08.05.2024
YaCTHOTO U KOMIIO3ULIUY (YHKLIHIA

130 TIpousBoaHas cyMMBI, npomBe;{eEn/m, 1 13.05.2024
YaCTHOTO W KOMITO3UIIUY (YHKIIMIH

131 KontponbHas pabota: "TIponssoguas’” 1 1 14.05.2024

132 IloBTOpenue, 0606u1eH1/vle," ) 1 15.05.2024
cHcTeMaTH3als 3HaHuit: 'Y paBHEHUs

133 TloBTOpeHue, 0606IJ.IGH%C," ) 1 16.05.2024
crcTeMarn3ars 3Haumit: " OyHKIHH

134 Htorosas xoHTpoIbHAS paboTa 20.05.2024

135 Htorosas xoHTpobHAS paboTa 21.05.2024

136 TloBTOpEHue, OGOGLHGH%C, 1 99.05.2024
CHCTeMaTH3aLMs 3HAHHH

OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 136 10




11 KJIACC

Ne
n/n

Tema ypoka

KosinuecTBO yacoB

KonrposbHbie

Bcero
padoTsl

IIpakTH4eckue
padoThI

Jara
U3yYeHHs

DJIeKTPOHHBIE
uugposbie
odpa3oBaTe/IbHbIE

pecypchl

IIpumeneHune npon3BoAHOMN K
UCCIeIOBaHUIO QYHKIMN HA
MOHOTOHHOCTb ¥ 9KCTPEMYMBbI

IIpumeneHue npousBoaHOM Kk
UCCIeI0BaHUIO QYHKIMN HA
MOHOTOHHOCTb ¥ 9KCTPEMYMbI

IIpumenenue npousBoaHOM Kk
uccreoBaHuI0 QyHKUIUH Ha
MOHOTOHHOCTb U 9KCTPEMYMbI

IIpuMeHeHne npou3BoIHOMN K
uccreioBaHuI0 QyHKIuU Ha
MOHOTOHHOCTb U 9KCTPEMYMbI

IIpumMeHneHue npou3BoIHOM K
uccnefoBaHuI0 QyHKIuUH Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

IIpumeneHune npon3BoaAHOMN K
UCCIeIOBaHUIO QYHKIIMN HA
MOHOTOHHOCTb ¥ OKCTPEMYMbI

Haxoxenue HauOoOIbIIETO U

Ha¥MMEHBIIETO 3HAYEHUS HENPEPBIBHOM

(hyHKIIMM Ha OTpe3Ke

HaxoxaeHnue HanOOIbIIEr0 1




HaMMEHBIIEro 3HaYeHHs HENpephIBHOM
(yHKIUM Ha OTpe3Ke

10

Haxoxaenne HanboIbIIero U
HAMMEHBIIEr0 3HAUYCHUs HelPepPhIBHOM
(yHKIUM Ha OTpe3Ke

HaxoxeHne HanOoIbIIeTO 1
HAaUMEHBIIIEr0 3HAUeHHs HePEePhIBHON
(YHKINH Ha OTpe3Ke

11

Haxoxnexue HanGoubIIero u
HaMMEHbBIIEro 3HAYCHHS HENPEPhIBHOM
(yHKUIUM Ha OTpe3Ke

12

Haxoxxnenne HanGoubIero u
HaMMEHBILEr0 3HAUCHUS HENPEPHIBHON
(yHKIUM Ha OTpe3Ke

13

IIpumenenne npon3BoAHON It
HaXOX/ICHHsI HAWITY4IIEerO PELICHHS B
TIPUKJIAJHBIX 3a7a9ax

14

15

IIpumenenne npon3BoAHON I
HaXO0>K/I€HHsI HAUJIYUIlIero peleHus B
MPUKJIAIHBIX 3a/1a4ax

IIpumeneHne npon3BoAHON 11
OIpeeIeHUs] CKOPOCTH M YCKOPEHUs
nporecca, 3aJaHHOro GopMyITon HiH
rpaduKoM

16

TIpumenenne npon3BOAHOM JUIst
OTIpeeTICHUS] CKOPOCTH M YCKOPEHHUS
nporiecca, 3a1aHHOro GOpMYJIOH MK
rpaduKoM




17

Komnosunus Gpyaxunit

18 Komnozunus ¢pynkunit

19 Komnozunus ¢pynxunit

20 T'eomerpudeckue 00pa3bl ypaBHEHUI Ha
KOOPJIUHATHOM IIIOCKOCTH

21 T'eomerpudeckue 06pa3bl ypaBHEHUH Ha
KOOPAMHATHOMN INIOCKOCTH

29 Konrtponbhas padota: "HccnenoBanue
(hYHKIMI C TOMOIIBIO TPOU3BOIHON "

23 IlepBooOpa3Hast, OCHOBHOE CBOMCTBO
HepBOOOPA3HBIX

24 IlepBoOGpa3HbIE HIEMEHTAPHBIX (QYHKITHH.
IIpaBuna Hax0XICHUS IEPBOOOPA3HBIX

25 IlepBoOOpa3HbIE 3IEMEHTAPHBIX (QYHKITHH.
IIpaBuna Hax0XICHUS IEPBOOOPA3HBIX

26 Muterpan. ['eomeTpuueckuit cMbicn
HHTeTpana

97 Brrancnenne onpenenéHHOro HHTErpana
1o popmyne Herorona-Jleitoauma

28 Brrancnenne onpenenéHHOro HHTErpana
1o popmyne Herorona-Jleitoauma

29 IIpumenenue uHTErpaia JUisl HAXOXKACHUS
TJI0IAAeH MI0CKUX GUryp

30 IIpumeHeHne HHTETpaAIA IS HAXOXKACHUS
00BEMOB IT€OMETPHYECKHX TEI

31 Tpumepsr perenuii quddepeHnHaTbHBIX

YpaBHEHUI




TIpumeps! pemennii qudpepeHINATEHBIX

32 o
ypaBHEHUH
MaTtemaTHYeCKOE MOICIUPOBAHUE

33 pEabHBIX IPOLECCOB € MOMOIIBIO
muddepeHInaTbHBIX YpaBHEHHH

34 Kontponbhas padota: "[lepBooOpazHas u
uHTETpan

35 Tpuronomerpudeckue GyHKINH, HX
CBOJCTBa U TpaduKH

36 TpuroHomerpuueckue GyHKINY, UX
CBOJCTBa U TpaduKH

37 TpuroHomerpuueckue GyHKIUY, UX
CBO¥iCTBa U TpaduKu

38 TpuroHomerpuueckue GyHKINH, UX
CBO¥CTBa U TpaduKu

39 TpuroHomerpuueckue HyHKINY, X
CBO¥CTBa U TpaduKu
OT100p KOpHEH TPUTOHOMETPHUECKUX

40 YPaBHEHUH € IOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTU
OT160p KOpHEN TPUTOHOMETPHUECKHUX

41 YPaBHEHUH € IOMOILBIO
TPUTOHOMETPHYECKOI OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPHUECKUX

42 YpaBHEHHIA C TOMOIIBIO
TPUTOHOMETPUUECKOI OKPYKHOCTH

43 OT160p KOpHEN TPUTOHOMETPHIECKUX

YPaBHEHUH € OMOILBIO




TPUTOHOMETPHYECKON OKPY)KHOCTH

Pemenune TPUTOHOMETPHUYECKUX

44
HEPaBEHCTB

45 Perenne TpuroHoMeTpUUECKUX
HEpaBEHCTB

46 Perenne TpuroHoMeTpUUECKUX
HEPaBEHCTB

47 Pemenue TpuronomeTprudyeckux
HEpaBEHCTB
Konrponbhnas padota: "I'paduku

48 TPUTOHOMETPUYECKUX (PyHKUHUH.
TpuroHomerpuueckue HepaBeHCTBa'

49 OCHOBHBIE METO/IbI pELICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METObI PELICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PELICHUS
MOKAa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PELICHUS
N0Ka3aTeNIbHbIX HEPABEHCTB

53 OCHOBHBIE METOJIbI PELIICHUS
norapu(h)MUUECKUX HEPABCHCTB

54 OCHOBHBIE METO/IbI PELICHUS
norapu(MIIECKIX HEPAaBECHCTB

55 OCHOBHBIE METO/IbI PELICHUS
norapu(MUIECKIX HEPABECHCTB

56 OCHOBHBIE METOBI PELIICHUS

HOFapI/I(I)MH‘IeCKHX HEPABCHCTB




OCHOBHBIE METOBI peueHus

5 MppaIMOHANBHBIX HEPAaBEHCTB
58 OCHOBHBIE METOZIbI PELICHUS
HppaHOHATEHBIX HEPAaBEHCTB
59 OCHOBHBIE METOZIbI PELICHUS
UppaIMOHAIBHBIX HEPAaBEHCTB
60 OCHOBHBIE METOZIBI PEIICHUS
UppaIMOHAIBHBIX HEPAaBEHCTB
61 I'paduyeckue meTonab! perieHus
UppaIMOHANBHBIX YPABHEHUIH
62 I'paduyeckue meTosb! perieHus
HpPpPALMOHATBHBIX ypaBHEHHUIt
63 T'paduueckre METOABI peleHus
MOKa3aTeNIbHBIX ypaBHEHHI
64 I'padmueckue MeToas! penreHus
MOKa3aTeIbHBIX HEPABEHCTB
65 I'padmueckue MeToab! penieHus
norapu(p)MUUECKUX ypaBHEHHUI
66 I'padmueckue MeToas! penieHus
JorapuMUIECKIX HEPaBEHCTB
67 I'padrrueckue MeToab! penreHus
norapu(h)MUUECKUX HEPABCHCTB
I'padrrueckue MeToab! penreHus
68 MOKA3aTeNIbHBIX U JIOTApU(MUIECKUX
YpaBHEHHIT
I'padmueckue MeToas! penreHus
69 MOKA3aTeNIbHBIX U JIOTapU(MUUECKUX

YpaBHEHHIH




70

I'padmueckre MeTOABI penIeHus
MOKA3aTEeNIbHBIX H JIOTapu(MUYECKUX
HEPaBEHCTB

71

72

73

T'padmueckue METOABI peLIeHHs
TOKA3aTeNbHBIX U JOrapu(hMHICCKUX
HEPaBEHCTB

Koutponbhast padora: "HppalnoHaibHele,
MOKa3aTebHBIC U JOrapuGMHICCKHE
HepaBeHCTBa"

KomrutekcHble uncia. Anredpandeckas U
TpUrOHOMETpHYEcKast (POPMBI 3aITHCH
KOMIUTEKCHOTO YHCIIa

74

KoMmuiekcHble gucna. Anredpandeckas u
TpUTOHOMETpHYEcKast (HOPMBI 3aITHCH
KOMIUIEKCHOTO YHCIIa

75

ApudmeTHyecke oneparnmu ¢
KOMIUIEKCHBIMHU YHCIIAMHU

76

ApudMeTHdeckue onepanuH ¢
KOMILJIEKCHBIMH YHCJIAMH

7

I/I306pa>1<eHHe KOMIIJICKCHBIX YHCECIT HA
KOOpHHHaTHOﬁ IIJIOCKOCTH

78

I/I3o6pa>1<eHHe KOMIIJICKCHBIX YUCECIT HA
KOOpHI/IHaTHOﬁ IJIOCKOCTHU

79

®dopmyna Myaspa. Kopuu n-oii crenenu
U3 KOMIIJIEKCHOTO YHCIIa

80

®dopmyna Myaspa. Kopuu n-oii crenenu
13 KOMILIEKCHOTO YHCIIa

81

HpI/IMeHeHI/IC KOMIIJICKCHBIX YHUCECJI IJIA




peuIeHus (1)H3H‘IGCKI/IX 1 reOMETPHUUICCKUX

3a1a4

Konrtponbhas padora: "KomriekcHbie

82 "
yuclia

83 HarypainpHble 1 11es1b1e yrcna

84 HarypanpHble 1 11e1bIe Yrcna

85 TIpumeHeH#e MPU3HAKOB IETHMOCTH
LEJIBIX YUCEIT

86 TIpumeHeH#e MPU3HAKOB IETUMOCTH
LEJIBIX YHUCEIT

87 TIpumeHeHe MPU3HAKOB IETMMOCTH
uensix yncen: HOJl u HOK

88 TIpumeHeHe MPU3HAKOB IETMMOCTH
uensix uncen: HOJl u HOK

89 TIpumeHeHe MPU3HAKOB TETUMOCTH
[ETBIX YHUCEN: OCTATKH TI0 MOJIYITO

90 TIpumeHeHre MPU3HAKOB TETUMOCTH
TETTBIX YHUCENT: OCTATKH TI0 MOJIYITIO
TIpuMeHeHre MPU3HAKOB IETUMOCTH

91 LEJIBIX Yncel: anroput™ EBkimna mist
PpeTIeHNs 3a/1a4 B [eIbIX YUCIax

92 KonrponsHas paboTta: "Teopus memsix
gucen'
CucreMa M COBOKYITHOCTE YPaBHEHHH.

93 PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBbI-
CIIEICTBYS

94 CucreMa U COBOKYITHOCTE YPaBHEHHIH.

PaBHOCHIJIBHBIE CUCTEMBI M CUCTEMBI-




CICACTBUA

OCHOBHBIE METOIBI peUICHUs CUCTEM U

95
COBOKYITHOCTEU pallUOHAJIbHBIX YPaBHEHUHN

OCHOBHbBIE METO/IBI PEIICHHS CHCTEM U
96 COBOKYITHOCTEIl HppaIHOHAIBHBIX
ypaBHEHH

OCHOBHBIE METO/IBI PEIICHHS CHCTEM H
97 COBOKYITHOCTEH MOKa3aTeIbHbIX
ypaBHEHH

OCHOBHBIE METO/IBI PELICHUS CHCTEM U
98 COBOKYITHOCTE#H MOKa3aTeIbHbIX
ypaBHEHUI

OCHOBHBIE METO/IBI PEIICHHS CHCTEM H
99 COBOKYITHOCTEH JIOrapU(pMHUYCCKIX
YpaBHEHUI

OCHOBHBIE METO/IBI PEIICHHS CHCTEM H
100 COBOKYIHOCTEH JIOrapu(pMHYCCKHX
YpaBHEHUI1

IIpumeHeHHe CHCTEM K PELICHUIO
MaTeMaTHYEeCKHX 3a1a4 U 3a1a4 U3

101 Pa3IHYHBIX 00JaCTeil HAYKU U peanbHOM
JKU3HH, HHTEPIPETAINS TTOTyIeHHBIX
pe3yNbTaToB

TIpuMeHeHre CHCTEM K PELICHHIO
MaTeMaTHYeCKHX 3a/1a4 U 3a/1a4 U3

102 pas3IMYHBIX 00JIACTeH HAYKU U PealibHOM
JKU3HH, HHTEPIIPETALHS IOy IeHHBIX
Ppe3ynbTaToB




HpHMCHeHHC HEPABCHCTB K PCHICHHUIO
MaT€MaTHYCCKUX 3a/1a4 U 3a/1a4 U3

103 pas3NMYHBIX 00I1aCTEH HAYKU U pealibHOM
JKM3HH, HHTEPIPETALNS MOITyIeHHBIX
pe3yabpTaToB
Kontponbshas padora: "Cucremsl

104 PALMOHABHBIX, HPPALMOHATBHBIX
MOKa3aTeJIbHBIX U JIOrapu()MUISCKIX
ypaBHEHUH"

105 PanyonanbHble ypaBHEHUs € TapaMeTpaMu

106 PannoHanbpHBIe HEpaBEHCTBA C
rapaMeTpamMmu

107 PanrioHanbHbIe CHCTEMBI ¢ TIapaMeTpaMu

108 HWppanroHanbHbIe ypaBHEHHS,
HEPaBEHCTBA C TTapaMeTpaMu

109 HppanuuoHanbHbIE CHCTEMBI C
napameTpamu

110 TlokazarenbHbIe ypaBHEHHsI, HEPABEHCTBA C
napameTpamu

111 Iloka3arenbHble CUCTEMBI C TAPaMETPAMU

112 Jlorapudmuueckue ypaBHeHUs,
HEPaBEHCTBA C TapaMeTpaMu

113 Jlorapugpmuueckue cucTemMsl ¢
napameTpamu

114 TpuroHOMeTpHUUECKHE YpaBHEHHS C
napaMeTpaMmu

115 TpuroHomerpuyeckue HepaBeHCTBa C

napaMeTpaMu




116

TpHUrOHOMETPHYECKHE CHCTEMBI C
napameTpamu

117

118

119

Ilocrpoenue u uccnenoBaHue
MaTeMaTH4YeCKUX MOJIENIEH pealbHbIX
CHUTYaIMi ¢ TOMOIIBIO0 YPaBHEHUH C
TmapaMeTpaMu

ITocTpoeHue u uccienoBanme
MaTeMaTUYEeCKUX MOJIETICH peaTbHBIX
CUTYALUH C IIOMOIbIO CUCTEM ypaBHEHUI
C TapamMeTpamMmu

TTocTpoenue u uccienoBanme
MaTeMaTHYeCKUX MOJIEIICH peaTbHBIX
CUTYAIMi C TOMOIIBIO CICTEM YpaBHEHHI
C TapameTpamMu

120

KonrposbHast padota: "3anaun ¢
napaMmerpamu’

121

TloBTOpenue, 06001ICHUE,
cucremarusanus 3Hanuii: "YpaBHenus'"

122

123

TloBTOpenue, 06o0LICHNHE,
cucremMaru3anus 3HaHui: "YpaBHeHus"
TloBTOpenue, 0bo0LICHNHE,
CHUCTEeMaTH3aIus 3HaHui: 'Y paBHEHMUSL.
Cucremsl ypaBHeHuit"

124

TloBTOpenue, 06001ICHHE,
cucremaru3anys 3Hanuil: "HepaBencrsa"

125

TloBTOpenue, 0600LIeHNE,
cucremaTu3anus 3Hanuii: "HepaBencraa'

126

TloBTOpenue, 06001IeHUE,




cucremaTu3anus 3Hanuii: "HepaBencraa'

TloBTOpenue, 06o0LICHNE,

127 cucremaruzauus 3Hanuid: "IIponsBonHas u 1
e€ npumeneHue"
TloBTOpenue, 06o0LICHNHE,

128 cucremaruzauus 3Hanui: "I[IponsBonHas u 1
eé npumeneHue"
TloBTOpenue, 0600MICHHE,

129 cucremaru3zanus 3HaHui: "TIpon3BoHas 1 1
eé npumeneHue"
TloBTOpenue, 06001ICHHE,

130 cucremaru3anus 3Hanuii: "MHterpan u ero 1
npuMeHeHue"

131 TloBTOpenue, 06006LICHNE, 1
cucremMaru3anus 3HaHui: "Oynkunu"

132 TloBTOpenue, 06o0LICHNHE, 1
cucremaru3auus 3HaHui: "Oynkunn"

133 TloBTOpenue, 06o0LICHNHE, 1
cucremMaru3auus 3HaHui: "Oynkunu"

134 Htorosas xoHTponbHAS paboTa 1

135 HToroBast KOHTpOIBHAS paboTa 1

136 TToBTOpeHue, 0606meH1:Ie, 1
CUCTEMAaTH3alIMs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 136 10

TTPOIT'PAMME







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI51 YHEHUKA

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






