MHHHUCTEPCTBO MPOCBEINIEHUS POCCUIACKOM ®EJEPAIIIN
MunuctepcTBo o0OpaszoBanust CapaToBCcKkoi 00J1acTH

KomureT no 00pa3oBannio JHreJibCCKOro MyHMIMIIAJIBHOIO pailoHa
MOY "COLI Ne 31"

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO

PykoBoautens HIMO 3amecturenb qupekTopa  Jupekrop

ydauTenei eCTECTBEHHO- | ypp C.A. Bepeako

MaTeMaTHYECKOI0 [IUKIa ITporoxon Ne 385-ox
Kemnens C.H.

Bonocoxap M. o1 295 aprycra 2023 . oT «31» asrycta 2023 r.

IIporokos Ne 1
Ol O, C
oT «28» aBrycra2023 1. SMEKTPORHOM MOGMACHO

CepTudmkar: 0097807EF53A94A09D31EC626EDA613936
Bnapeneu: Bepesko CeeTnaHa AHaTonbesHa
ReiictBuTeneH: ¢ 25.11.2022 po 18.02.2024

PABOYASI [IPOTPAMMA
(ID 3523968)

yueOHOro npeamera «AJiredpa u Ha4ajaa MaTeMaTH4YeCKOro aHaJIu3a.
¥Yriy0/1eHHbIH YPOBEHb)
1151 ooyuarommxcst 10 — 11 ximaccoB

Paccmotpeno Ha 3acelaHun
IIeITarOTUIECKOT0 COBETA
npotokod Ne 1 ot «30» aBrycra 2023r.

Hreqanc 2023



MNOACHUTEJIBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauOoJyiee 3HAYMMBIX B IPOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOecreunBacT MHCTPYMEHTAJIbHYIO 0a3y uis
U3YYEHUS! BCEX €CTECTBEHHO-HAy4HBIX KYpCOB, a C JPYroil CTOPOHBI, (popmMupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIUJICHUE O0YyYaroMIMXCsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydaroliuecsi OBJIa/IeBalOT
YHHUBEPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OopMyIHpyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

Y4eOHblif Kypc anreOpbl U Hayal MaTeMaTHYECKOTO aHajin3a 3aKJIaJbIBacT
OCHOBY JJIi YCIICIIHOTO OBJAJCHHUS 3aKOHaMU (U3MKH, XHUMHUH, OHOJIOTHUH,
NOHUMAaHUsI OCHOBHBIX TEHJICHLIMHA pPa3BUTUSI S3KOHOMUKHU U OOILIECTBEHHOM KU3HU,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX LHUMPPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCIIONb30BaTh UX JJIs JajdbHEHIIero oOpa3oBaHus U B
NOBCEIHEBHOH kM3HU. B TO ke Bpemsi oBlajeHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTEeMaTHYECKOro aHajii3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb, J0Ka3bIBATh
YTBEPKJICHHS ¢ NOMOILIBIO MHIAYKLIHN U PacCyXAaTh JEAYKTHUBHO, HCIIOJIb30BaTh
0000lIeHNE W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHI0, (OpMUPYET
KpEaTUBHOE U KPUTUUECKOE MBIILICHHE.

B xoxe m3yuyeHus yueOHOro kypca «AiredOpa ¥ Hayalla MaTeMaTHYECKOTO
aHanu3a» OOy4YarolIMecs MOJY4YaloT HOBBIA OMNBIT PEIICHHs MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEPHpPETallud  TOJYYEHHBIX  pElIeHW#, 3HaKOMATCS ¢  OpUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBLAAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOpPaMH.

VY4eOHbIi Kypc 00nanaeT 3HAYUTEIbHBIM BOCHUTATENIbHBIM IOTEHIIHAJIOM,
KOTOpPBIN peanu3yeTcs Kak depe3 Y4eOHbIH MaTepuall, CHOCOOCTBYIOIIUI
(GbOopMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduky ydeOHOM
NEeSTEIbHOCTH, TpeOyroleld MpOJOJKUTEbHONM  KOHIEHTpAUud BHHUMAHUSA,
CaMOCTOATEIBHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3a ITOJIyYEHHBINA pe3yJIbTaT.

B ocHoBe MeToanku 00yueHus anredpe 1 HauajgaM MaTeMaTH4YeCKOro aHalln3a
JICKUT IEATEIbHOCTHBIA MPUHIUI OOyUEHHUS.

B cTpykType yuebHOro kypca «Anredpa 1 Hayajia MaTeMaTHYECKOT0 aHATN3a»
BBIZICJICHBI  CIIEAYIOIIME COAEpKATEIbHO-METOauYecKkue JMHuu: «Yucna u
BbIYMCIICHUS», «DYHKIIMU U Tpadukn», «YpaBHEHHUs U HepaBeHCTBa», «Hauaina
MaTEeMaTUYeCcKOro aHanu3a», «MHoXecTBa U JIoTMKa». Bce OCHOBHbIE
COJIepKaTeIbHO-METOIMYECKHE JIMHUM HW3Y4aloTCsd Ha MPOTSHKEHUM JBYX JIET
oOy4eHHs Ha YPOBHE CpPEHEro 00IIero 00pa3oBaHusl, €CTECTBEHHO JIOMOIHSS IPYT
Jpyra ¥ IOCTENEHHO HachIasiCh HOBBIMH TeMaMU U pazjenamu. JlaHHbIi yueOHbIi
KypC SBIISIETCS HHTETPaTHBHBIM, MOCKOJBbKY 0O0bequHseT B cebe colepikaHue

2



HECKOJIbKMX MaTeMaTHYeCKHX AUCLMIUINH, TaKMX KakK anredpa, TPUTOHOMETpHS,
MaTeMaTHYECKUN aHaIN3, TEOPHSI MHOYKECTB, MaTeMaTHuecKas JIoruka u ipyrue. [1o
Mepe TOro Kak 00ydJaroIuecs OBJIAJEBAIOT BCE OoJiee MUPOKUM MaTeMAaTHUECKUM
amnmapaToM, y HUX TOCJIEIOBATEIIEHO (POPMUPYETCS M COBEPIICHCTBYETCS YMCHHE
CTPOUTh MAaTEMaTHYECKYI0 MOJIeJh PEATbHON CHUTyalllH, TPUMEHATh 3HAHUS,
MOJydYeHHBIC TPH W3YYCHHH YYeOHOTO Kypca, Ui PEIICHUS CaMOCTOSTEIBHO
chopMyIUPOBAHHON MaTEeMAaTHYECKOW 3a/Jayu, a 3aTeM HHTEPIPETUPOBATH CBOM
OTBET.

CopepxxarenpHO-MeTOIMYeCKas: JUHUS «YUKcia W BBIYMCICHUS) 3aBEpIIacT
¢dbopMHpOBaHNE HABBIKOB MCMOJIb30BAHUS JACUCTBUTEIBHBIX UKCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTrO 00111ero 00pa3zoBanus. Ha ypoBHe cpeaHero o0uiero
oOpazoBanusi oco0oe BHUMaHHE yAensercs (HOPMHUPOBAHHIO  HABBIKOB
palMoHAIbHBIX BBIUMCICHUM, BKJIIOYAIOMIUX B CEOSl MCHOIB30BAHUE Pa3IMUHBIX
dopM 3ammcu 4YMcia, YMEHHUE JeNaTh NPUKUIKY, BBIMOJHATH NPUOIMKEHHBIC
BBIUUCIICHUS, OLEHUBATh YUCIIOBBIE BBIPAXKEHUS, pabOTaTh ¢ MaTEeMAaTUYECKHUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYalOIUMCSI MHOXECTBAa HATYpaJbHBIX, LEJbIX,
palMOHAIBHBIX M JCHCTBUTEIBHBIX  YHUCEN  JIOMOJHSIOTCS ~ MHOXECTBOM
KOMIUIEKCHBIX 4YHCel. B KaXIoM H3 OSTUX MHOXECTB paccMaTpHBAIOTCA
CBOMCTBEHHbIE €My cleuu(pUYecKue 3aJaud U ONEepaluu: JEeJCHHE Halelo,
ONEPUPOBAHUE OCTAaTKaMH Ha MHOXECTBE LEJbIX 4YHUCEN, OcoOble CBOMCTBA
paIMoHANBHBIX M HUPPAIMOHATBHBIX YKCEN, apu(METHIECKHUE OMEpalny, a TaKkKe
U3BJICUCHUE KOPHSA HATYpalbHOM CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapss mocnenoBaTensHOMY PACHIMPEHUIO KpPyra HCIMOJB3YEeMbIX YHCENl U
3HaKOMCTBY C BO3MOXKHOCTSMH MX MPUMEHEHHS JUIS PEIICHUS Pa3iHYHbIX 33734
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U e€ POJH B
MOCTPOCHUU MOJIEJCH PEalbHOTO MHUpA, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHue u
KOHKpETH3aIHsl.

JIluaus «YpaBHEHUS W HEPABEHCTBA» DPEATHM3YETCSl Ha TPOTSIKECHHH BCETO
oOyueHusi Ha YpOBHE CpeIHero oOmiero oOpa3oBaHHUs, MOCKOJIBbKY B KaXKJOM
paznene IlporpamMMbl MpenyCMOTPEHO pELIEHHE COOTBETCTBYIOIIMX 3afad. B
pe3ynbTaTe OOy4arolUecss OBJIAJECBAIOT pPa3IMYHBIMU METOAAMU  PEIICHHS
palMoOHAIBHBIX, HPPAIMOHATBHBIX, TOKA3aTCNbHBIX, JIOTAPU(PMHUUCCKHX U
TPUTOHOMETPUUYECKUX YpaBHEHUI, HEPABEHCTB M CUCTEM, a TaKXke 3ajad,
cofepkanmx mapameTphl. [lodydeHHBIE YMEHHS IIHPOKO HCIOIB3YIOTCS MpH
UCCIIEIOBAaHNH (DYHKIUI C TIOMOIIBIO MPOU3BOJHOM, MPU PEHICHUH TPHUKIAJTHBIX
3a]a4 ¥ 3a7a4 Ha HaXOXKJEHUE HaWOOJBIINX M HAaUMEHBIINX 3HAYCHUH (DYHKIIUH.
Jannasi comepkarenbHas JUHUS BKIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIONHATH  pacuéTel 1o  (opmymnam, TpeoOpa3oBaHWs  PalMOHAIBHBIX,
UPPAIMOHATIBHBIX U TPUTOHOMETPUYCCKHX BBIPAKCHHUM, a TaKKe BhIPAKCHUH,
COJEpKalMX CTENEeHUu U Jiorapudmbl. braronaps u3ydeHHIO anredpanyeckoro
MaTepHalia MpOUCXOIUT AalIbHEHIee pa3BUTHE ATOPUTMHUYECKOTO M a0CTPAKTHOTO
MBIIUICHUS. 00Yy4aromuxcs, GOPMHUPYIOTCS HABBIKH JIEAYKTUBHBIX PaCCYKICHHIA,
paboThl C CHMBOJIBHBIMH (OpMamu, MPEACTABICHUS 3aKOHOMEPHOCTEH u
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3aBHCHMOCTEH B BUJIE paBEHCTB U HEpaBEeHCTB. AnreOpa npesyiaraet 3¢ hekTUBHbIC
WHCTPYMEHTBI ISl PEUICHUS MPAKTHUYECKUX W €CTECTBEHHO-HAYYHBIX 3ajady,
HAIJISIIHO IGMOHCTPUPYET CBOM BO3BMOXHOCTH KakK S3bIKa HAYKH.

CopepxarenbHo-MeToauueckass JuHUS «DyHKIMM U TpaQUKU» TECHO
NeperuieTaeTcs ¢ JAPYTMMH JIMHUSIMH Yy4e€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 337a€T MOCJIeI0OBATEILHOCTh U3YUEHUSI MaTepuaia. M3ydeHue cTerneHHowu,
MOKa3aTeJIbHOM, JTIorapu(PMUIECKON 1 TPUTOHOMETPUUECKUX (PYHKIIUN, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHNE (PYHKIIUU NJIs pEUIeHUs 3a1ad W3 APYTUX ydeOHBIX
MIPEIMETOB U PEATBbHON KU3HU TECHO CBSA3aHO KaK C MAaTEMAaTHYECKUM aHAJIN30M,
TaK W C PEIICHHWEeM YpaBHCHHMA W HepaBeHCTB. [Ipum 3TOM OoJbIIOE BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BBIPaKaTh (HOPMyJIaMu 3aBHCHMOCTH MEXKIY
pa3sTUYHBIMA BEITMYMHAMH, WCCIEIOBATh TOJyYEHHBIE (PYHKIIUH, CTPOUTH WX
rpaduku. MaTtepuai 3Toi coepKaTebHOM JIMHNUY HAIEJICH Ha pa3BUTHE YMECHHH U
HABBIKOB, MIO3BOJIAIOIINX BBIPAKATh 3aBUCUMOCTH MEXIY BEJIMYMHAMHU B PA3TUIHON
dbopme: aHATUTHYECKOM, Tpadudeckor U ciioBecHOU. Ero n3yuenne crnocoOCTByeT
Pa3BUTHIO aJTOPUTMHUYECKOTO MBIIUICHUS, CIOCOOHOCTH K OOOOIICHUI0 U
KOHKpETU3AINH, UCTIOJIB30BAHUIO aHATIOTHH.

CopnepxarenpHasi nuHug «Hauana MareMaTuyeckoro aHaiuz3ay MO3BOJISIET
CYIIIECTBEHHO PACHIUPUTH KPYT KaK MaTeMaTUYeCKHUX, TaK U MPUKJIAJAHBIX 3a/ad,
JIOCTYITHBIX OO0YyYarolmuMcs, TaK KaK y HHUX TMOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpadUKu CIOXKHBIX (YHKIUH, OMPEACNSITh HUX HAWOOJbIINE W HaUMEHBIINE
3HAUCHUS, BBIYUCIITH TUIOMAnn (Guryp m oObEMBI TE, HAXOAWTh CKOPOCTH H
YCKOpeHHs TiporeccoB. JlaHHas comepkareinbHas JHHHUS OTKPHIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOCHHUS MATEeMAaTHYECKUX MOJeNel peanbHBIX CHUTYyaIuH,
MO3BOJISIET HAXOIUTh HAMITYYIIIee PEIICHUE B MPUKIIATHBIX, B TOM YHACIIE COITUATBHO-
PKOHOMHYECKHX, 3a/Jadax. 3HAaKOMCTBO C OCHOBaMH MaTEMaTHYECKOTO aHaJIn3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAIBHO-JIOTHYECKOTO M KPEaTUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMM pACIO3HABaTh TMPOSIBICHUS 3aKOHOB
MaTEeMaTHKH B HayKe, TEXHUKE U ucKyccTBe. OOyJaronuecs y3HatoT O BBIIAIOIIMXCS
pe3ynbTaTtax, MOJYyYEHHBIX B XOJI€ Pa3BUTHUS MaTEeMaTHKU KaK HAyKH, U 00 HX
aBTOpax.

CopeprkarenbHO-MeTOANYECKass TUHUS «MHOXKeCTBa M JIOTHKa» BKIIOYAET B
ceOsi DIIEMEHTHI TEOPUU MHOXKECTB M MAaTeMaTHYeCKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPECTABICHUS TPOHU3BIBAIOT BECh KYPC IIIKOJIBHOW MaTEeMAaTHKH
W TIpeaiaraloT HanOoJiee YHUBEPCAIbHBIA SI3bIK, OOBECTUHSIONINN BCE pa3/eibl
MaTeMaTUKH H e¢ TPWIOKCHUH, OHU CBS3BIBAIOT pPa3HbIC MaTeMaTHYCCKUE
JTUCIUIUIMHBI W WX TPWIOKEHUS B eauHoe I1enoe. [lodTomMy BaXHO JaTh
BO3MOYKHOCTh OOYyYaroIIeMycCss IOHUMaTh TEOPETUKO-MHOXKECTBEHHBIN  SI3bIK
COBPEMCHHOW MaTEMaTHUKH W HCIIOJb30BaTh €TO JIJISi BBIPAKECHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTUKH KaK HayKd CJeAyeT MpHU3HATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBAaHWN W CJEJAOBAHHE ONPENCTEHHBIM
mpaBujaM  TMOCTPOCHHSI  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  dJEMEHTaMU
MaTEMaTUYECKONW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHUECKOTO MBIILIICHUS
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0Oy4JaroIIMXcsi, TO3BOJISIET UM CTPOUTH CBOU PACCYXKICHUS HAa OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKM KPUTUUYECKOTO MBIIIICHHS.

B yueGHOM Kypce «Anrebpa W Havajlla MaTEMaTHUYECKOTO aHaJli3a
MPUCYTCTBYIOT OCHOBBI MAaTE€MaTHYECKOTO MOJACIMPOBAHUS, KOTOPHIC MPU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHHMIO HABBIKOB TOCTPOSHUS MOJIENeld peabHBIX
CUTyallui, HWCCIENOBaHMS JTHX MOJIeJied ¢ IIOMOIIBI0 ammapara aiareOpbl u
MaTeMaTHYECKOr0 aHajau3a, WHTEPHpETaIluy IOJYyYEeHHBIX pe3yJbTaToB. Takue
3a/IaHUsl BILUIETEHBI B KaXK/bIN U3 pa3/iesioB MPOrpaMMBbl, TOCKOJIBKY BECh MaTepHal
y4eOHOro Kypca HIMPOKO HCIOIB3YETCs JJIsl PEIICHUs] MPUKIAIHbIX 3anad. [lpu
pPEIICHNM  pPEATbHBIX  MPAKTHYECKUX  3a7ad  OOydJaroniuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaxXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJIb30BaTh  AHAJOTHI0, 0000ImaTh W  KOHKPETH3WPOBATh  MPOOIEMY.
JlesitenpHOCTh 1O  (OPMHUPOBAHWIO HABHIKOB PEIICHHWS] TPUKIAIHBIX —3a1a4
OpraHU3yeTCs B MPOIECCe U3YUCHHS BCEX TeM YyUeOHOTo Kypca «Anredpa u Havaja
MaTEMaTHYECKOTO aHAJIN3a.

Ha wusyuenue ydeOHOro kypca «Anrebpa W Havajlla MaTeMaTHYECKOTO
aHaiau3a» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yuciaa v BIYMCICHUA

PanmonaneHple umcia. OOBIKHOBEHHBIE U JAECSATUYHBIE JPOOU, MPOLIEHTHI,
OeckoHeuHble mepuoganueckue npodu. IlpumeneHue npodei U MPOLEHTOB IS
pelIeHus TPUKIaJHbIX 3a7a4 U3 Pa3JINYHbIX OTpAciel 3HAHUWM U PEANIbHON KU3HH.

JleiicTBUTENBHBIE 4YHMCIA. PalnuoOHaJIBHBIE W UPpPALMOHAIBHBIE YHCIIA.
ApudpmeTnueckue  onepauMu € JICWCTBUTENBHBIMU  yHclIaMd.  Monyib
JEHCTBUTENFHOTO YKCIa U ero cBoicTBa. [IpuOmmkE€HHbIE BBIYUCICHNUS, TTPaBHUIIa
OKPYTIJICHHS, IPUKHUJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ 1enbIM nokazareneM. buHoM Herotona. Hcnosnws3oBaHue
NOAXOASIIEH (POPMBI 3aMKUCH ACHUCTBUTENBHBIX YUCEN JJISl PELICHUS TPAKTUYECKHUX
3aJ1a4y ¥ NpPeCTaBICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HATYpaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JEUCTBUTEIBHBIM I0KA3aTEIIEM.

Jlorapugm uyucna. CpoiictBa norapu¢pma. JlecaTnyHble U HaTypaJbHBIE
JorapupMsl.

CHHYyC, KOCHHYC, TaHI'€HC, KOTAaHI'€HC YHCJIOBOIO apryMeHTa. ApPKCUHYC,
aApPKKOCHHYC M apKTaHI€HC YMCJIOBOI'O apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxnecTBa U TOXIECTBEHHbIE IpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIE ypaBHEHUsI M YypaBHEHHs-ciencTBUs. HepaBeHCTBO,
pelIeHre HEPAaBEHCTBA.

OCHOBHBIE METOBI PEIICHUS LETbIX U IPOOHO-PAIMOHATIBHBIX YPABHEHUHN U
HEpaBEeHCTB. MHOroujeHbl OT OJHOM mepeMeHHOW. JleneHue MHorodsieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3zy. MHOrousieHs!I ¢ 11es1bIMU KO3 UIIUEHTAMU.
Teopema Buera.

[TpeoOpa3oBaHusl YMCIOBBIX BBIPAXKEHUMN, COJEPKAIIMX CTETIEHN U KOPHHU.

HppauroHansHble YpaBHEHHMUS. OcHOBHBIE METO/IbI penieHus
UPPALMOHAIBHBIX YPABHEHUIA.

[Toka3atenbHble ypaBHEHHS. OCHOBHBIE METOJABI PEIICHUS IOKA3aTEIbHBIX

YPaBHEHUM.

[IpeoOpa3zoBaHue BRIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.

Jlorapudmmueckue ypaBHCHHUSI. OcHOBHBIC METO/IbI pereHus
JorapuMHUYECKUX YPaBHCHHM.

OcHoOBHBIE TPUTOHOMETPHUUECKHUE hopMyIIBL. [IpeobpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TPUroHOMETpUYECKUX YPaBHEHU .
Pemienue cucreM JIMHEWHBIX ypaBHEHHMW. Marpuua CHUCTEMBI JIMHEWHBIX

ypaBHeHUM. OnpeaennuTenb MaTPUILIbI 2 X2, €ro FeOMETPUUYECKUN CMBICIT U CBOMCTBA,

BBIYHCIICHUE €r0 3HAYECHUs, IPUMEHEHUE ONPEACIUTEN Uil PELICHUS CUCTEMBI
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JMHEWHBIX ypaBHEHMU. PemeHne npukiIagHbIX 3aJad € IIOMOLIBIO CHUCTEMBI
JIMHENHBIX YpaBHEHMH. VccnenoBanne nocTpOeHHOM MOZENIN C TOMOILBI MAaTPHULL
Y OIIPEJEIIUTEIICH.

[IocTpoeHne MaTeMaTHYeCKUX MOJENIEH pEallbHOM CUTYyallMM C IOMOILBIO
YpaBHEHUN M HEPABEHCTB. [IprMeHEHHE ypaBHEHMI M HEPABEHCTB K PELICHUIO
MaTEeMaTHUUYECKUX 3a/1a4 U 33/1a4 U3 pa3IMuHbIX 00J1acTel HAyKHU U peaibHON KU3HU.

DOyHKUMH U TPaPUKH

Oynkuusa, crnocoObsl 3amganus ¢GyHKIUH. B3anmHO oOpaTHbIe (YHKIUU.
Komnosumus ¢ynkuuit. I'padux QyHkmmmu. DiemeHTapHbIe MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

ObnacTh ompeneiaeHuss U MHOXECTBO 3HaueHU Qynkuuu. Hymn yskumu.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe pyHKUMU. [leproanueckue
¢bynkun. IIpomMexxyTku MOHOTOHHOCTH (pyHKUIMH. MakKCUMyMbl U MHUHHUMYMBI
¢ynkun. Hanbonpliee 1 HauMeHblllee 3HaYeHHs] PYHKIIMUA HA TIPOMEXKYTKE.

JluneiiHas, KBaapaTHU4yHas U JAPOOHO-TMHEHHas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEJOBAaHKUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHasi (pyHKLMS C HATYpaJIbHBIM U II€JIbIM MoKazareneM. E€ cBoiicTBa u
rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0i cTeNeHN KaK (yHKIIMU 0OpaTHOW CTENEHU
C HaTYpaJIbHBIM [T0KA3aTEJIEM.

[TokazarenbHast U Jorapupmuueckass (GyHKIUH, UX CBOMCTBA U TpauKH.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 peIICHUs YPABHEHUM.

TpuroHomeTpruyeckas OKPY>KHOCTb, OIpPENEIECHUE TPUTOHOMETPUUECKUX
(yHKUIHNA YUCIOBOTO apryMEHTA.

(DYHKIMOHAIIbHBIE 3aBUCUMOCTM B pEATbHBIX MpPOLECCaX M SBJICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havaja MaTeMaTH4eCcKOro aHajimn3a

ITocienoBaTebHOCTH, CHOCOOBI 3aJaHUs IIOCIIEAOBATEIbLHOCTEH. MeTon
MaTeMaTU4eCKOM MHAYKIUA. MOHOTOHHBIE M OTPAaHUYEHHBIE TIOCIIEA0BATEIIBHOCTH.
HcTopusi BOZHUKHOBEHUS MATEMaTHMUECKOIO aHaJIM3a Kak aHaiu3a OECKOHEYHO
MaJbIX.

ApudmeTrnueckast 1 reoMeTpruecKas nporpeccuu. beckoneuno yObiBaromast
reomerpuyeckas nporpeccus. Cymma 0€CKOHEUHO YObIBaIOIIEH reoMeTpUUeCKON
IPOTrpeCCUU. JIMHENHBIA U 3KCIIOHEHIHAIBHBINA POCT. Yucio e. @opmyiia CI0KHBIX
npoleHToB. Mcnonb3oBaHWE TMPOTpeccUuu JUisl PELIeHUs pealbHbIX —3a/1ay
IIPUKJIATHOTO XapaKTepa.

HenpepoiBHble (QyHKIMM W UX cBoMcTBa. Touku pa3pbiBa. ACHUMITOTHI
rpadukoB ¢yHkuuid. CBoHCTBa (YHKUMN HENpPEephIBHBIX Ha OTpe3ke. MeTon
WMHTEPBAJIOB JUIsl PEIICHHs HepaBEeHCTB. [IpuMeHeHue CBOICTB HEMpPephIBHBIX
GbyHKUMNA 1S peleHus 3a1ay.

[lepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIeCKui U
(bu3MYeCcKuil CMBICT TPOU3BOTHON. YpaBHEHUE KacaTeabHOU K Tpaduky QyHKIUH.

[IpousBogHbIE  BIEMEHTApHBIX  (PYHKIUH. [IponsBogHass  CyMMBbl,
IPOU3BENIEHUS, YaCTHOTO U KOMITO3UIIMH (PYHKIIUHA.



MHoskxecTBa H JIOTHKA

MHOK€eCTBO, oOmepaluyd HajJ MHOXKECTBAaMHW M WX CBoicTBa. JluarpaMmbl
Oitnepa—Benna. IIpuMeHEHME TEOPETUKO-MHOXKECTBEHHOIO — ammapara s
ONMCAHUSI PEANIbHBIX IPOILIECCOB W SIBJICHUW, MPU PEUICHUM 33Ja4 U3 APYTUx
y4eOHBIX MPEIMETOB.

OmnpeneneHue, TeopemMa, CBOMCTBO MaTEMaTHUUYECKOTO OOBEKTa, CIEJCTBHE,
JI0Ka3aTEeIbCTBO, PABHOCUJIBHBIE YPABHECHMUSI.

11 KIIACC

Yuciia 1 BbIYMCICHUS

HatypaneHble u uensie yucia. [IpumeHeHne npru3HaKkoB AECIUMOCTH LIENbIX
yucel, HanOonpmuii oOmuii nemurens (manee — HOJ]) m HamMensliniee oOiee
kpatHoe (nanee — HOK), octaTkoB 1o moaynto, anropurmMa EBkinuaa s peneHus
3a/1ay B LEJbIX YHCIIAX.

KommnekcHble uucia. Anredpandeckas W TpPUTOHOMETpUYecKas (HOpMBbI
3alMCH KOMIUIEKCHOTO 4Hclia. Apu(pMETUYECKHE OmNepanuu ¢ KOMIUIEKCHBIMU
yrcaamMu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAWHATHOW IIOCKOCTH.
®opmyiia Myaspa. KopHu N-oif CTENeHU U3 KOMIUIEKCHOTO yucia. IIpumenenue
KOMIUIEKCHBIX YUCEJ I pellieHus (PU3NUECKUX U TE€OMETPUUECKUX 3ajau.

YpaBHeHUS U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPAaBHEHHI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIICCTBUSA. PaBHOCHIIBHBIE HEPABEHCTBA.

OTOOp  KOpHEH  TPUTOHOMETPHUYECKHMX  YPAaBHEHHMH C  MOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTHU. PelieHne TpuroHoOMEeTpuYeCKuX HEPABEHCTB.

OCHOBHBIE METOJABl PELIECHUS TOKA3aTEeNbHbIX W  JIOTapu(PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPpALMOHAIBHBIX, TOKA3aTEIbHBIX U JOTaPU(PMUUYECKUX YPABHEHHM.

YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C TapaMeTPaMHU.

[IpuMeHeHne ypaBHEHHIA, CUCTEM M HEPABEHCTB K PELICHUI0 MaTEMAaTUYECKUX
3a]a4 U 33/1a4 U3 pa3IMuHbIX 00JaCTell HAyKU U peasibHOM KU3HU, UHTEPIpETaIUs
NOJIYYEHHBIX PE3YJIbTATOB.

DOyHKUMH U TPaPuKu

I'padux xommosumuu ¢Gyukmuii. ['eomerpudeckue 00pa3bl ypaBHEHUU W
HEPaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

Tpuronomerpruyeckre QyHKIUU, UX CBOMCTBA U IPAPUKHU.

['padrueckre mMeTonpl pellleHUs YpaBHEHUW M HepaBeHCTB. | 'paduueckue
METO/Ibl PEIlICHU 3a/1a4 C TapaMEeTPaAMH.

Hcnons3oBanue rpadukoB GyHKIUN JUIsT KCCICIOBAHHUS TMPOIECCOB H
3aBUCUMOCTEM, KOTOpble BO3HHUKAIOT MPHU PEUICHUU 3a7ady U3 JIPYTUX YUEOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.



Hauana MaTeMaTH4eCcKOro aHaJan3a

[IpumeHeHue Mpou3BOAHON K UCCIENOBAHUIO (DYHKIIMM HA MOHOTOHHOCTH U
sKkcTpeMyMmbl. HaxoxaeHre HanbobIIero 1 HAMMEHbIIEro 3HaYeHU I HelpepbIBHON
GyHKIUU Ha OTpE3Ke.

[IpuMeHEHNE TPOU3BOJHOM I HAXOXKICHUS HAWJIY4dIlero pEUICHUs B
NPUKIAIHBIX 3a/adax, UIsl ONPENCIICHUS] CKOPOCTH M YCKOPEHMS IMpolecca,
3a1aHHOTO (hOPMYJION UK rpaduKOM.

[lepBooOpa3Has, OCHOBHOE CBOWCTBO TIEpBOOOpa3HBIX. I[lepBOoOOpa3HbIC
aneMeHTapHbIX QpyHkuuid. [IpaBuna HaxoxaeHUS TEPBOOOPa3HBIX.

HNHuterpan. I'eomeTpuyecKkuil CMbICH HHTETpaja. BerauciaeHne onpenesi€HHOro
uHTerpana no popmyne Hetorona-JleiOuua.

[Ipumenenrne WHTETpajia s HAXOXKICHUS IUIOIMANCH MIOCKuX GUryp u
00BEMOB F€OMETPUUECKUX TEI.

[Tpumepsl pemenuit auddepeHuanbHbIX ypaBHEHUN. MaTtemaTuieckoe
MOJIEJIMPOBAHUE peaJbHBIX TPOIECCOB € MOMOLIBI  auddepeHIaTIbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA YPOBHE CPEJIHEI'O OBILEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaIaHCKOro BOCIIMTAHMS

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUUCKOTO 0OIIECTBA, MPEJCTABIECHUE O MATEMATUYECKHUX
OCHOBaX (DYHKIIMOHMPOBAHUS PA3UYHBIX CTPYKTYp, SBICHHUHA, MPOICAYP
rpaXIaHCKoro  obmectBa  (BBIOOPBI, OMPOCBI W JApPyroe), yMEHHue
B3aMMO/JICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMHU B COOTBETCTBHM C HX
GYHKIHUSIMHU ¥ HA3HAYCHUEM;

2) NIaTPUOTUHYECKOT0 BOCITUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
UCIIOJIb30BAaHUE ATUX JOCTIDKCHMM B JPYTrUX HayKaxX, TEXHOJOTHAX, cdepax
HYKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHXKCHUN HAYKU U ACSATEIbHOCTHIO YUEHOTO, OCO3HAHUE JINYHOTO
BKJIa/ia B IOCTPOCHHUE YCTOMUMBOTO OYIYIIIETO;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KIeHU, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM Pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

chOpPMHPOBAHHOCTh yMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
WHTEpecax 310pOBOTo U 0€30MacHOr0 00pasa >KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE IHMTAaHHE, COATAHCUPOBAHHBIM PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nYecKass akTUBHOCThH), (PU3NYECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIIO0Us, HHTEpeC K
pa3uuHbIM  chepaM  MPOdEeCCUOHAIIBHOM  JIESITEIBHOCTH,  CBSI3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTU4yecKoMy  OOpa3oBaHUI0O U
caMOOOpa30BaHUI0 HAa TPOTSHKEHUU BCEU >KU3HM, TOTOBHOCTh K aAKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUUECKHUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH;
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7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKONM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE III00AIBHOTO XapaKTepa IKOJIOTHYECKUX MPoOIeM, OpUeHTAIUS
Ha TIPUMCHCHHE MaTeMaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY’>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW U OOIIECTBEHHOM MTPAKTUKH, TOHUMAaHNUE MaTEeMAaTHIECKON
HAyKHU Kak cepbl 4eTOBEUECKOM eATeILHOCTH, STANOB €€ Pa3BUTHS ¥ 3HAUUMOCTH
JUISL pPa3BUTHUSL IUBUJIN3AIINY, OBJIAJICHUE SI3bIKOM MaTEMAaTUKU U MAaTEeMaTUYECKOU
KYJBTYpOU KaK CPEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
1 UCCJIEA0BATENIbCKYIO AEATCIBHOCTh MHAUBUAYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble 1oruyeckue 1eMcTBUA:

BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MATEMaTUUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHUS /J1s1 0000UIEHHS U CPaBHEHUSI, KPUTEPUU ITPOBOJMMOIO aHAJIN3a;

BOCIIpUHUMATh,  (opMyIupoBaTh U  NOPeoOpPa3OBBIBaTh  CYXKICHHS:
YTBEPAUTENbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIAIT MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MTPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOJIIONCHUIX W YTBEPKIACHUSX, Mpeajaratb KpUTEPUH AJIs
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JienaTb BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTHMKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIIOUEHH 110 aHAJIOTUH;

IIPOBOJUTEH CAMOCTOSITENBHO JT0KA3aTENbCTBA MATEMATUUECKUX YTBEPKACHUIM
(mpsiMBIE U OT MMPOTUBHOTO), BLICTPAUBATh apPTyMEHTAIMIO, IPUBOIUTEH IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJIBI;

BBIOMpATh CMOco0 peleHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapHaHTOB PELIEHUS, BHIOMpPATh HanOoJIee MOAXOASIIUN C yUETOM CaMOCTOSATEIBHO
BBIJICIICHHBIX KPUTEPUEB).

Ba3oBbIe ucciaeaoBareabCKHeE AeiicTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynaMpoBaTh  BOMPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO MO3ULIHUI0, MHEHHE;

11



IIPOBOJAUTH CaMOCTOSTENIBHO CIUIAHUPOBAHHBIM DKCIEPUMEHT, UCCIICIOBAHNE
10 YCTAHOBJIEHHIO OCOOEHHOCTEM MaTEMaTUYECKOTO 0OBEKTa, SIBJIICHUS, IIPOLIEcca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POPMYIMpOBaTh OOOOIIEHHS U BBIBOJABI MO pe3yibTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

IIPOTHO3UPOBATh BO3MOKHOE DPAa3BUTHE IIPOLIECCA, A TaKKE BBIABUIATH
IIPEATNIOJIOKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora ¢ unpopmanmeii:

BBISIBJIATH JeUIUTH HHPOPMAINH, JAHHBIX, HEOOXOAUMBIX JUIS OTBETa Ha
BOIIPOC U JUUIS PEILICHUS 3a/1a4u;

BbIOMpaTh MH(POPMAILIMIO U3 UCTOYHUKOB PA3NIUYHBIX TUIIOB, AHAJTU3UPOBATD,
CHUCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIUIO PA3TUYHBIX BUAOB U (PopM
IIPEJCTaBIICHHUS;

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WLUTIOCTPUPOBATH TpapuuecKH;

OLICHUBATH HaJEXKHOCTD uHbopMauu 10 CaMOCTOSTEIILHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIE YHHMBeEpPCaJIbHbIE Y4eOHbIe AelCTBUS

OO0menue:

BOCIIPUHUMATH U (OPMYJIUPOBATH CYKJICHHS B COOTBETCTBUHU C YCIOBUSMHU H
IEIAMHU OOITICHUS, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PCHHS B YCTHBIX
W TIMCBMEHHBIX TEKCTax, JaBaTh TOSICHEHHUS II0 XOJy peHICHUs 3a/Jadd,
KOMMEHTHPOBATh TOJYICHHBIN PE3yJIbTAT;

B XOJI¢ OOCYXJICHHS 3a/JlaBaTh BOMPOCHI MO CYIIECTBY OOCYKIAEeMOM TEMHI,
mpoOJIeMBbl, pemaeMol 3adadd, BBICKA3bIBATh HJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHMS, COIMOCTAaBIATh CBOM CYXKICHHUS C CYXKICHUSIMH JPYTUX YYaCTHHUKOB
Jrajora, oOHapy)KMBaTh Pa3IMyue M CXOJCTBO MO3WIIHUMA, B KOPPEKTHOU (opme
(bopMyIMpPOBATh Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MPEACTABIIATh PE3YIbTAThl PEIICHUS 3aJlau, SKCIIEPUMEHTa, UCCISTI0BaHMUS,
MPOCKTa, CaMOCTOSITEJILHO BBIOMpPATh (opMaT BBICTYIUICHHUS ¢ Y4€TOM 3aaad
MIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHHU.

PerynsiTuBHBIC YHHBeEpPCaJbHbIe Y4eOHbIe ACHCTBUS

Camoopranusamnus:

COCTABJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUpATh CIIOCO0 pelIeHus C
y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBAThH
Y KOPPEKTUPOBATH BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpPMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbBIH HHTEJJICKT !

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUU U MBICIUTEIBHBIX IPOLIECCOB, UX PE3YJIbTATOB, BIAACTh
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crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS Mpolecca W pe3yibTara pPeuIeHHs
MaTeMaTHYeCKOH 3a1a4u;

NPEIBUIETh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYThH MIPH PEIICHUH 3a/1a4H,
BHOCHUTH KOPPEKTHUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, TaHHBIX,
HalICHHBIX OIMINOOK, BBISIBICHHBIX TPYIHOCTEH;

OILICHUBATh COOTBETCTBUE PE3yiIbTaTa IEIH U YCIOBUSAM, OOBSICHITH PUIHHBI
JOCTHKCHUS WJIM HEOCTHKCHHSI PE3yJIbTaTOB JCSATEIBHOCTH, HAXOIUTh OIIUOKY,
JaBaTh OIEHKY MIPHOOPETEHHOMY OTIBITY.

CoBMmecTHAasI 1eATEJILHOCTD:

MOHUMATh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIWBHUIYaTIbHOM
paboThl mTpu pemeHnH YYeOHBIX 3a7ad, NPUHUMATh IIeIb COBMECTHOU
NeATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW pPabOThI, pacrpeneisiTh
BUJIBI pa0OT, I0TOBAPUBATHCS, 00CYKAATh MPOLIECC U pe3ybTaT paboThl, 00001IaTh
MHEHHUS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNMoBbIX ¢opMax padoThl (0OCyXaeHHs, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJIHATH CBOIO YaCTh PA0OTHI U KOOPJAUHUPOBATH
CBOM JICUCTBHS C IPYTMMH YWiICHAMHU KOMaH/bl, OLICHUBATh Ka4e€CTBO CBOETO BKJIAa
B OOmUHA TPOAYKT TO KpUTEPHUSM, CHOPMYITHUPOBAHHBIM Yy4aCTHUKAMU
B3aMMOJICUCTBHUS.

INPEAMETHBIE PE3YJ/IBTATDBI

K xonmy oOydenus B 10 kiacce oOydwaromuiicss MHOJIYYUT CIEIyIOIINE
IPEIMETHBIE PE3YJIbTATHl MO OTACJIBbHBIM TeMaM paboyell mporpaMmbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOrO aHaIU3a»:

Yucsia ¥ BBIYMCJICHUSA:

CBOOOJHO OIEPUPOBATH MOHATHSIMU: PAIMOHATIBHOE YHCIO, OECKOHEYHas
nepuoauyeckass JIpoOb, MPOLEHTHI, HPPALMOHATIBLHOE YHUCIO, MHOXECTBA
PAlMOHAIIBHBIX U ICMCTBUTENIBHBIX YUCET, MOAYJb AEHCTBUTENBHOTO YUCIIA;

OPUMEHATh JpoOM M TPOLEHTHI JUIsl PELICHHUs NPUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

OPUMEHATH NPUOIMKEHHBIE BHIYUCIICHUS, TPABUIIa OKPYTJICHUS, IPUKUIKY U
OLICHKY PE3yJIbTaTa BBIYNCIICHUN;

CBOOOIHO OMNEpUPOBATh IOHATHUEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCIIOJIb30BaTh MOAXOIALTYI0 (OPMY 3allCU JEHCTBUTENBHBIX YUCEI JIJIsl PELECHUS
IIPAKTUYECKUX 3a/1a4 U NIPEACTABIICHUS JaHHBIX;

CBOOOJIHO OIEPUPOBATH MOHATHEM: apUPMETHUECKUN KOpPEHb HaTypaibHOU
CTEIICHH;

CBOOOJTHO ONEPUPOBATH MOHATHUEM: CTETIEHb C PAIMOHAIBHBIM [TOKa3aTelIeM;

CBOOOJHO OIEPUPOBATH MOHATUAMM: JIOTapu(PM YwKcHa, AECATHUYHBIE W
HaTypaJbHbIE JIOTAPUDMBIL;

CBOOOJHO ONEPUPOBATH MOHATUSIMU: CHHYC, KOCHHYC, TAHT€HC, KOTaHTEHC
YUCIIOBOTO apryMEHTa;
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OIEpUPOBATh MOHATUIMH: APKCUHYC, APKKOCUHYC U apKTAHI'€HC YMCIIOBOIrO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHEHUS U YPaBHEHUS-CIICICTBUS, pABHOCUIIbHBIE HEPABEHCTBA,

OPUMEHATHh pPAa3JIMYHble METOJbl PEIICHUS pPAlMOHAIBHBIX U JpOOHO-
palMOHAIbHBIX YpPaBHEHUH, NPUMEHATh METOJl HHTEPBAJIOB JJI pEIICHUs
HEPaBEHCTB;

CBOOOJHO OINEPUPOBATH MMOHATUAMH: MHOTOYIEH OT OJHOW NEPEMEHHO,
MHOTOYJICH C HEIBIMU KO3 PHUITEHTaMU, KOPHU MHOTOYJICHA, TPUMEHSATD JICJICHNE
MHOTOWIEHa Ha MHOTOWIEH C OCTaTKoM, Teopemy be3y m teopemy Buera mis
pelIeHus 3a1ay;

CBOOOJHO ONEPHPOBATH TMOHATHSMHU: CHCTEMAa JIMHEHHBIX YypaBHEHMIA,
MaTpulla, ONpPENeNUTEIh MaTpHUlbl 2 X 2 U €ro TEeOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOWCTBA ompeaenuTens 2 X 2 Juisl BBIYMCIEHUS €ro 3HaueHus,
OPUMEHATH ONPEACNTUTENN MJI1 PELIEHUs CHUCTEMbl JIMHEWHBIX YypaBHEHUH,
MOJIEJIMPOBATh PEabHbIE CUTYAIlMH C TIOMOIIbIO CUCTEMBbl JTMHEWHBIX YpaBHEHUH,
UCCJIENOBATh IMOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEIEH,
UHTEPIIPETUPOBATH MOJYYECHHBIN pe3yNbTar;

UCIIOJIb30BaTh CBOMCTBA JIEHCTBUH C KOpHSAMHU JUIsl IpeoOpa3oBaHus
BBIPAKEHU;

BBINIOJIHATH MPE0OPa30BaHUs YHCIIOBBIX BBIPAKEHUH, COAEPKALMX CTENEHH C
palMOHAIBHBIM MTOKA3aTeNeM;

UCITI0JIb30BaTh CBOMCTBa aorapu(pmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMHUECKUX BBIPAKECHUN;

CBOOOJHO OMNEPUPOBATh MOHATHUSIMH: HUPPALUOHAIBHBIC, MMOKAa3aTEeJlbHbIE U
Jorapu(pMHUUECKre ypaBHEHUS, HAXOAUTh UX PELICHUS C IIOMOILBIO PABHOCHIIbHBIX
NIEPEXOJ0B MIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;

IPUMEHSATh OCHOBHBIE TPUTOHOMETpHUUYECKHE (GOPMYJIIbI JUIsl TPeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKEHUIA;

CcBOOOIHO ONEepUpoBaTh MOHSATHEM: TPUTOHOMETPUUYECKOE YypaBHEHUE,
OPUMEHATh  HEOOXOAuMble  (OpPMYJbl  JUIs  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YpaBHEHUI;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABISATH
BBIDAKEHUS, YpPAaBHEHMs, HEPABEHCTBA MO YCIOBUIO 3a/Jaud, MCCIEI0BaTh
MOCTPOEHHBIE MOJIEJH C UCTIOIB30BAHUEM alllapaTa anareopsbl.

DyHKIUHN U TPAPUKU:

CBOOOJHO ONEpUPOBaTh MOHIATUAMU: (DYHKIIMS, CIOCOOBI 3aaHusl (DYHKIIHH,
B3aMMHO O0OpaTHble (QYHKIUHU, KOMMOO3UIMUS GYyHKUUHA, Trpaduk QyHKIUH,
BBITIOJIHATH JIEMEHTapHbBIC MTpeoOpa3oBaHus rpadukoB (PyHKITHI;

CBOOOIHO OIEpUPOBaTh MOHATUSAMHU: 00JACTh OMPEEICHUS U MHOKECTBO
3HaYeHUN QPYHKUINUU, HYJIH QYHKIHH, TPOMEKYTKHA 3HAKOTIOCTOSHCTBA;
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CBOOOMHO OMEpPUPOBATh TMOHATHSAMH: UETHBIE M HEUYETHBIE (DyHKUUH,
nepuoanyYeckre (QyHKIUU, IPOMEKYTKH MOHOTOHHOCTH (DYHKLIMH, MAKCUMYMBbI U
MUHUMYMBl (yHKIMH, HaumOoJblllee M HaUMEHblee 3HAueHUEe (YHKIUU Ha
IPOMEXKYTKE;

CcBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] PYHKIHS C HATypalbHBIM U
LENbIM [OKa3aTeieM, rpapuK CTENEHHOW (QYHKIMHM C HATypaJbHbIM U LEJIbIM
nokasaresnemM, rpa@uk KOpHs N-0il CTeNneHW Kak (PyHKIMHM OOpaTHOM CTENEHU C
HaTypaJbHBIM OKAa3aTeJEM;

ONEpUpPOBaTh MOHATUSAMU: JIMHEHHAs, KBaApaTHU4dHas MU JPpOOHO-IUHEIHas
(GYHKIUH, BBITIOTHATH 3JIEMEHTAPHOE HCCIIEA0BAaHNE U IOCTPOCHUE UX TPAPUKOB;

cBOOOZIHO OMEpHUPOBATh MOHATHSIMH: IOKa3aTelabHas M JorapudmMuyeckas
GyHKIIMM, UX CBOMCTBA M TpadUKH, HCIONB30BaTh MX TpadUKH IS PELICHHS
YPaBHEHU;

CBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OIpeiesIeHue TPUTOHOMETPUUECKHUX (PYHKIMI YUCIOBOTO apryMEHTa;

UCIONIB30BaTh rpauku (yHKIUH JUId  HCCIEAOBAaHUS IPOLIECCOB U
3aBHUCHUMOCTEHN NpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HU, BBIPAXaTh (HOPMYJIaMU 3aBUCIMOCTH MEXy BETUUMHAMU;

Hauaja mareMaTH4eCKOro aHAJIM3A:

cBOOOIHO ONEpUPOBATHh MOHATUSAMU: apuMeTnyeckas U TeoMeTpUudecKas
nporpeccusi, 06CKOHEUHO yObIBaroIasi TeOMETpUUECKasl IPOrpeccHsi, TUHEHHBIN U
AKCIIOHEHIUAIIBHBIN pOCT, (hOpMyJia CII0KHBIX IPOLEHTOB, HMETh MPEACTABICHUE O
KOHCTaHTE;

UCIIOJIB30BaTh MPOrPECCUU ISl PEIIEHUs peajbHBbIX 3aJad MPUKIATHOTO
XapaKkTepa;

CBOOOJTHO OIEPUPOBATH MOHATHSIMU: MTOCIEI0BATEIBLHOCTbD, CIIOCOOBI 3adaHUs
IIOCJIEIOBATEIBHOCTEH, MOHOTOHHBIE M OIPAaHUYEHHBIE IIOCIEAOBATEIBHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTeMaTHYEeCKOro aHajiM3a Kak aHajau3a
OCCKOHEYHO MAJIBIX;

cBOOOIHO ONEPUPOBATh MOHITUSIMU: HEMIPEPHIBHBIC (PYHKIIMH, TOUKU pPa3pbiBa
rpaduka GyHKIIMHA, ACUMIITOTHI rpaduka QyHKINY;

cBOOOIHO OIEpUpOBaTh MOHATHEM: (GYHKIUS, HENpepbIBHAs Ha OTpE3KE,
IPUMEHSATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI 7151 peLIeHUs 3a/1a4;

CBOOOJHO OIEPUPOBATH MOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
(GbyHKUMH, KacaTellbHas K rpaduKy QyHKINY;

BBIYKCIIATh MTPOU3BOAHBIE CYMMBbI, TIPOU3BEACHUS, YACTHOTO M KOMITO3HUIIMU
NBYX (DYHKIIMH, 3HATh TPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIUH;

UCIIOJIb30BaTh T€OMETPUUYECKUI MU (PU3MYECKUH CMBICT MPOU3BOJHOM IS
peuieHus 3aaad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMNEpUpPOBaTh  MOHATUSIMU:  MHOXKECTBO, OMNEpaluu  Hal
MHO>KECTBaMU;
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MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aIlIapar Juisl ONMMCAHUs PEaJIbHbIX
IIPOLIECCOB U SIBJICHUI, IIPU PELIEHUHN 33]1a4 U3 IPYTHX y4E€OHBIX IPEAMETOB;

CBOOO/IHO OIEpUPOBaTh IMOHATUSMU: OIPENEICHUE, TEOpEMa, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MaTeMaTUYECKOTO 00BEKTA, JOKA3aTEIbCTBO, PABHOCUIIbHBIE
YPaBHEHUS U HEPABEHCTBA.

K xonHumy oOywenus B 11 kiacce oOydwaromuiicss MHOJIYYUT CIEIyIOIINE
IpeIMETHbIE PE3yJIbTaThl IO OTIEIBHBIM TeMaM pabodeil MmporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hadyajla MaTEMAaTUYECKOIO aHaIU3a»:

Yucia ¥ BIYMCICHUSA:

CBOOOJIHO ONIEPUPOBATH MOHATUSIMU: HATYPAJIBHOE U LIEJI0E YHCII0, MHOKECTBA
HAaTyPaJIbHBIX U LENBIX YHUCEI, UCIIOIb30BATh MPU3HAKHU JEIUMOCTH LIEJIBIX YUCET,
HO/l u HOK nHaTypanbHBIX 4YMCENl JJIs PELICHUS 3a/lad, MPUMEHSTh ajJrOpUTM
EBknnpa;

CcBOOOIHO ONEpUpOBaTh IMOHATHEM OCTaTKa [0 MOJAYNIO, 3alUChIBATH
HaTypaJIbHBIE YHCJIA B PA3JIMYHBIX ITO3ULIMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOO/IHO ONEpUPOBATh MOHATHAMHU: KOMIUIEKCHOE YHCIO U MHOECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE UYMCIa B alreOpandeckol u
TPUTOHOMETPUUYECKOHN (hopMe, BBIMOJIHATh apu(PMETHUECKHE ONEepaly ¢ HUMU U
n300paxaTh Ha KOOPAUHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO ONEPUPOBATh MOHATHSIMHU: HUPPALMOHAJIBHBIE, MOKa3aTeJbHbIE U
Jorapu(MUYECKHE€ HEpPaBEHCTBA, HAXOAUTh MX PEIIEHHS C T[OMOUIBIO
PAaBHOCHJIBHBIX IIEPEXO/IOB;

OCYUIECTBJISATH OTOOpP KOpPHEH TpH pELIIEHHH TPUTOHOMETPUYECKOTrO
YPaBHEHUS;

CBOOOJHO OINEpUPOBaTh IMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HEOoOXOAuMble  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOO/IHO ONEpHUPOBATh MOHATHIMH: CUCTEMAa U COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMbI U CUCTEMBI-CIICACTBHS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, UPPALMOHAIBHBIX, [IOKA3aTEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHUM U HEPABEHCTB;

perarb palOHAJIbHBIE, UppalMOHaJIbHBIE, II0OKa3aTEeIIbHBIE,
gorapuMUYECKHe W  TPUTOHOMETPUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
CoZIeprKallie MOYJIM U TapaMeTphl;

IPUMEHSTH TpaduuecKre METOAbI JJI PElIeHHUs] YpaBHEHUN U HEPaBEHCTB, a
TaKXe 3a/1a4d ¢ IapaMeTpaMy;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKe anreOpbl, COCTABISTH
BBIPDAKECHUS, YPAaBHEHHUS, HEPABEHCTBA M MX CHUCTEMBI IO YCIIOBHIO 3aJayH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENIM C HCIIOJIb30BAHUEM armmapara anreopsl,
WHTEPIIPETUPOBATH ITOJTYyYECHHBIN PE3yJIbTaT.
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DOyHKuUU U rpapuKu:

CTpOUTh TpadUKHd KOMMO3UIMU (PYHKIUNA C MOMOIIBIO 3JIEMEHTAPHOIO
MCCJIEIOBAHUS U CBOWCTB KOMIIO3UIIUU ABYX (DYHKIIHIA;

CTPOUTH Fr€OMETPUUECKIE 00pa3bl ypaBHEHUN U HEPABEHCTB HA KOOPIMHATHOM
IIJIOCKOCTH;

CBOOOJTHO  OINEpPUPOBATH TMOHSTHAMHU: TpPaQUKA TPUTOHOMETPUUECKHUX
byHKIU;

OPUMEHATh (QYHKIMH JJI1 MOJCIHUPOBAHUS M HUCCIECIOBaHHUS pealbHBIX
IIPOLIECCOB.

Hayajia MaTeMaTH4eCKOro aHAJIM3Aa:

UCIIOJIb30BaTh MPOU3BOIHYIO JUISl UCCIIEN0BaHMs (DYHKIIMM Ha MOHOTOHHOCTD
Y DKCTPEMYMBI;

HaXOAWTh HauOoJbIlIee U HAaNMEHbIIIee 3HaUCHUS (PYHKIIMHM HEMPEPHIBHON Ha
OTPE3KE;

UCIIOJIB30BaTh IPOM3BOJHYIO [UISl HAXOXKJICHHS HAWIY4IIero pPELICHUS B
IIPUKJIAJHBIX, B TOM YUCJIE COL[MAIBHO-3KOHOMUYECKUX, 3a/1a4axX, JJIsl OIPEIEICHUS
CKOPOCTH U YCKOpPEHHS Mpoliecca, 3aJaHHOro (JopMyIIoi Win rpadukoMm;

CBOOOIHO ONEpUpOBaTh MOHATUSMHU: IEPBOOOpa3Has, OIpeneaEHHbIN
UHTETpaJl, HAaXOJWUTh MEPBOOOpa3HbIE AIIEMEHTApHbIX (YHKUMNH M BBIYHUCIATH
uHTerpai no gopmyne Hetotona-Jleionuna;

HAXOJUTh IJIOLIAAHN MIIOCKUX (PUTYp U OOBEMBI TEJ C TOMOLIBIO HHTETPaa;

MMETh IPEACTABIICHHE O MAaTEMATHYECKOM MOJEIMPOBAHMM HA TNPUMEPE
COCTaBJICHUs TU(PPepeHIINATbHBIX YPaBHEHU;

pelmarh NPUKIAIHbIE 3aJa4d, B TOM YHUCJIE COUHAIBHO-DKOHOMUYECKOTO W
(bu3MYecKoro xapakrepa, CpeJICTBaMH MAaTEMATHYECKOTO aHAIN3A.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KonuyecTBo yacos
Ne HanmenoBanue pa3iesioB U TeM Kontpo e Ilpaktmueckue JuiekTpoHHbIE (HUGPOBDbIE)
/ orpa HTPOJIBHEL THHCCKH o0pa3oBare e pecypc
n/n NPOrpaMMsbl Bcero paBoThi pagoTHI Pa3oBaTe/IbHbIC PECYpPChI
MHOXK€ECTBO  I€MCTBUTEIBHBIX  YHUCEIN.
1 MHorounensl. PanyioHanbHble ypaBHEHHS 24 1 bubnuorexa POIII
u HepaBeHCTBa. CHCTEMBl JIMHEHHBIX https://resh.edu.ru/subject/51/10/
ypaBHEHUH
5 Oyukuuu v rpapuku. CreneHHas QyHKIUs 12 1 bubnuoreka POIII
C LIEJIBIM IIOKAa3aTelIeM https://resh.edu.ru/subject/51/10/
3 Apudmernueckuii KopeHb N-0i CTEIICHH. 15 1 bubmmnorexa POIII
WppanmonanbHble ypaBHEHUS https://resh.edu.ru/subject/51/10/
4 IToka3zarenbHast pynkuus. [lokazaTenbHble 10 1 bub6mmoreka POIII
YpaBHEHUS https://resh.edu.ru/subject/51/10/
5 Jlorapudmuuaeckas byHKIHS. 18 1 bubnunorexa POI
Jlorapudmuueckue ypaBHEHUs https://resh.edu.ru/subject/51/10/
6 TpuroHomeTpuueckue  BBIDAXKEHUS U 22 1 bubnunorexa POII
ypaBHEHUS https://resh.edu.ru/subject/51/10/
7 ITocnenoBareabHOCTH U IPOTPECCUH 10 1 bubmioreia POLI -
https://resh.edu.ru/subject/51/10/
bubnuotexa POIII
8 Henpeprrsisie dysxuun. lponssonas 20 . https://resh.edu.ru/subject/51/10/
9 [ToBTOpeHwue, 00o011eHue, 5 2 bubmmorexa POIII
cUcTeMaTu3alus 3HaHUI https://resh.edu.ru/subject/51/10/
OBIIEE KOJIMYECTBO YACOB I10 136 10 0
I[TPOT'PAMME
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11 KIIACC

KoaudecTBO yacoB
Ne HaumeHoBaHWe pa3iejioB M TeM Kontpo e Ilpaktuueckue dieKkTpoHHbIE (LM (POBbLIE)
n/n NporpaMmMsl HTPOJTBLHDI THHecKkn 00pa3oBaTeJbLHBIE PecypPChI
poTp Beero padoThI padoThI P peeyp
1 HccnenoBanne (GyHKIMHA C  TMOMOILBIO 22 1 bubmuorexa POIII
MPOU3BOIHOMN https://resh.edu.ru/subject/51/11/
Bubmnorexka POIII
2 IleppoobpasHas i HHTerpan 12 1 https://resh.edu.ru/subject/51/11/
3 I'paduku TpuroHomeTpudeckux QyHKIUH. 14 1 bubamorexa POII
TpuronomeTpuyeckre HEpaBeHCTBA https://resh.edu.ru/subject/51/11/
4 UppannoHnanbHble, IOKa3aTelbHbIE U 24 1 Bubanoreka POIII
norapupMHUUECKUE HEPABEHCTBA https://resh.edu.ru/subject/51/11/
5 KomiuiekcHble unciia 10 1 bubmorexa PIII
https://resh.edu.ru/subject/51/11/
6 HarypanpHEIe 1 Liejble 9ucia 10 1 buGmorexa PO
yp https://resh.edu.ru/subject/51/11/
7 I(/I: HC; eIItI/I(I));-IaHLHLIX noxafiriﬁziif; HBD; 12 1 bubmmorexa POIL
pparl > https://resh.edu.ru/subject/51/11/
JOTapu(PMUUECKUX YpaBHEHUM
8 3aza4yu ¢ mapameTpamu 16 1 brbamorexa PO
https://resh.edu.ru/subject/51/11/
9 IToBTOpeHue, 00o01eHue, 16 2 Bubsmorexa POILI
CHCTEMAaTH3aINsI 3HAaHUH https://resh.edu.ru/subject/51/11/
OBHIEE KOJIMYECTBO YACOB 1O 136 10 0
ITPOI'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

e MareMaruka: aireOpa W Hayajla MaTeMaTHYEeCKOro aHallu3a, TeOMETpPHsL.
Anrebpa u Hayasia MmaTeMaTtuueckoro ananuza 10-11 kmace: yaeOHUK: 6a30BbIT
u yrayonennbiii ypoenb /AnumoB L. AYO., Komsrun F0.M., Tkauesa M.B. U
Ip., «AKUIHOHEpHOE 00111ecTBO M3aTenbcTBO «IIpocBerienuey;

e AnreOpa ¥ Hauaja MaTEMaTUYECKOTO aHanu3a. JluaakTuueckue MaTepualbl.
10 knacc. bazoBwiii u yrioyOnéunsiii ypoBHu/M.WU.11la6ynun, M.B.Tkauesa,
H.E.®enoposa, « AkionepHoe 001ecTBO m3AaTebeTBO «IIpocBemenuey;

e AireOpa ¥ Hayaia MaTEeMaTUYECKOro aHanuza. J{ugakTuyeckue MaTepuartbl.
11 xnacc. bazoBbeiii u yrayonéunasii ypoHu/M.M.I1Tabynun, M.B.Tkauera,
H.E.®enopoBa, «AKIMOHEpHOE 00111eCTBO M3/1aTelbeTBO «IIpocBemenuey.

METOJNUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

eAnrebpa M  Havyajla  MaTEeMaTHYECKOTO  aHamu3a.  MeTtonuueckue
pekomenaanuu. 10-11 xmaccel/H.E.®@enoposa, M.B.TkaueBa, «AKIIMOHEpHOE
oO1ecTBO u3aaTenbeTBO «IIpocBemenney;

e AireOpa ¥ Hayaja MaTEMaTUYECKOTO aHan3a. J{uaaKkTuueckue MaTepuabl.
10 xmacc. bazoBeiii u yrayonéunsiii ypoHu/M.M.111abyuun, M.B.Tkauesa,
H.E.®enoposa, «AkironepHoe o01iecTBo u3aatenbetBo «lIpocBemienuey;

e AinreOpa M Hayaja MaTeMaTUYECKOTro aHaiu3a. JlugakTudeckue MaTepualtbl.
11 xnacc. ba3oBeiii u yrnyonénusiii yposan/M.W.11la6ynun, M.B.Tkauesa,
H.E.®enoposa, «AkuinoHepHOE 00111eCTBO M3aTeNbeTBO «IIpocBeiienney.

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH
HUHTEPHET

Bbuobmmorexa POIII https://resh.edu.ru/subject/51/10/

Bbubmmorexa POIII https://resh.edu.ru/subject/51/11/
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