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MOSICHUTEJIBHAS 3AITUCKA

Y4eOHblii Kypc «AnreOpa M Hadalla MAaTEMATHYECKOTO aHAIM3a» SBISETCS OJHUM U3
HanOoJiee 3HAYMMBIX B TPOrpaMME CpPEIHEro oOIIero oOpa3oBaHMs, IOCKOJIBKY, C OJIHOM
CTOPOHBI, OH OOECIeurMBaeT WHCTPYMEHTAIbHYIO 0a3y Ui H3YYCHHS BCEX ECTCCTBCHHO-
Hay4HBIX KYpPCOB, & C APYrOod CTOPOHBI, (OPMHUPYET JOTHYECKOE M aOCTPAKTHOE MBINIJICHUE
oOyyaronmxcs Ha YpOBHE, HEOOXOTUMOM JIjIsi OCBOSHHUS HH(OPMATHUKH, OOIIECTBO3ZHAHMS,
HUCTOPHUM, CIIOBECHOCTH M JPYIrUX JUCHUILNIMH. B pamkax nmaHHOro yd4eOHOro Kypca
oOyJaromiiecss OBJAJICBAIOT YHUBEPCAIBHBIM  SI3BIKOM COBPEMEHHOW HAyKH, KOTOpas
(hopMyIUpyeT CBOU JOCTIKEHUS B MaTeMaTHYECKOH opme.

VY4eOHbIii Kypc anreOpsl W Hadajdl MAaTeMaTUYSCKOTO aHaln3a 3aKIIaJbIBaeT OCHOBY IS
YCHEIIHOTO OBJAJACHUS 3aKOHAMW (U3MKH, XWUMHUH, OWOJOTHH, TIOHMMAHHUS OCHOBHBIX
TEHACHIIMNA pPa3BUTHS DKOHOMUKH M OOIICCTBEHHOW J>XW3HHU, IMO3BOJISICT OPHUCHTHPOBATHCS B
COBPEMEHHBIX IU(POBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BaTh HUX IS
JalbHeHero o0pa3oBaHUST W B TIOBCEIHEBHOW JKWU3HU. B TO ke BpeMs OBJIAJCHHE
a0CTPaKTHBIMHM M JIOTHYECKH CTPOTMMH KOHCTPYKIIUSMHU alreOpbl 1 MAaTEMaTHYECKOTO aHaIn3a
pa3BUBAaeT YMCHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTH, JIOKa3bIBAaTh
YTBEPKJICHHS C TIOMOIIBI0O MHAYKIIMM M PacCyXAaTh JCIYKTUBHO, UCIIOJIb30BaTh 0000IIEHNE U
KOHKPETH3aIMio, a0CTparupoBaHUE W AHAIOTHIO, (OPMUPYET KPEATHUBHOE M KPUTHUECKOE
MBIIJIEHHUE.

B xome m3yuenusi ydeOHOro Kypca «AnreOpa M Havajga MaTeMaTHYECKOTO aHaIn3a
oOydJaromnyecss IMONMy4aloT HOBBIM ONBIT pEIICHUS MPUKIATHBIX 3a1a4, CaMOCTOSTEIBHOTO
MMOCTPOCHUS MAaTEMaTHUYECKUX MOJICNCH peallbHbIX CUTYallud, WHTEPHPETAIUU TOTYyICHHBIX
pelIeHUi, 3HAKOMSTCS C NMPUMEpaMU MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJIE, HAYKE U
HCKYCCTBE, C BBIIAIOIIMMUCS MATEMATUYECKUMU OTKPHITHSIMH U UX aBTOPaAMHU.

YyeOHbIE Kypc 00J1aJae€T 3HAYMTEIBHBIM BOCHHUTATEIBHBIM TOTEHIIMAJIOM, KOTOPBII
peayim3yeTcsl Kak depe3 ydeOHBIH Marepual, CIoCOOCTBYIOMIHMA (OPMUPOBAHUIO HAYYHOTO
MHUPOBO33pCHHUs, Tak H dYepe3 cruenuduky ydeOHOH  JESITeNbHOCTH, TpeOyromiei
MPOJODKUTEILHOW  KOHICHTPAIMM  BHUMAHUS, CaMOCTOSITEIIBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 32 MOJIYYCHHBIN pe3ysIbTarT.

B ocHoBe Meronukum oOydueHus anreOpe W HadallaM MAaTeMaTUYECKOTO aHAIM3a JICKUT
NEeATETHHOCTHBIN TPUHITUIT OOYYICHHUS.

B ctpyktype yuebHOTO Kypca « Anredpa u Hayaia MaTeMaTHIEeCKOTO aHATN3a» BBIJICTICHBI
CIIEYIONINE COJIePKATEIIbHO-METOANYECKUE JIMHUK: «Yucia W BBIYUCIHCHUS», «DYHKIIUU U
rpadukm», «YpaBHEHUSI U HEpaBEHCTBay, «Havana MaTemaTrueckoro ananmsa», « MHOXKeCTBa U
JoTuKay. Bce OCHOBHBIE CONEp)KAaTEIbHO-METOAMYECKHE JIMHUM H3YYarOTCsS Ha TPOTSIKEHUHU
JBYX JIET OOy4eHHs] Ha ypOBHE CpEIHEro o0IIero oOpa3oBaHUs, €CTECTBEHHO JOTOJHSS JIPYT
Ipyra W TIOCTETICHHO HACHIIMIAsCh HOBBIMH TeMaMU M pasnenamMu. JlaHHBIH y4eOHBIH Kypc
SIBIIICTCS. WHTETPATHBHBIM, TIOCKOJIBKY OOBEAMHAET B ce0de CoJepKaHUE HECKOJIbKHX
MaTeMaTUYeCKUX IUCHUIUINH, TaKUX Kak ajaredpa, TPUTOHOMETPHS, MaTeMaTHUYECKH aHaJIH3,
TEOpUsi MHOXECTB, MaTeMaTH4ecKas Joruka u apyrue. [lo mMepe Toro kak oOydarommecs
OBJIAJICBAIOT BCE OoJiee IIMPOKUM MAaTEMaTHYECKUM armapaToM, y HHUX IOCJIEIOBATEIbHO
(dbopMUPYETCS U COBEPIICHCTBYETCS YMEHHE CTPOUTh MATEMaTHYECKYI0 MOJIENb pPEaTbHOU
CUTYyallu¥, TMPUMEHSATHh 3HAHUWA, MOJYYCHHBIC NMPU H3YYCHUU Y4eOHOTO Kypca, Ui PEIICHUS
CaMOCTOSITENTLHO C(HOPMYIIMPOBAHHON MaTeMaTHUYeCKOW 3aJayd, a 3aTeM HWHTEePIPETUPOBATH
CBOM OTBET.



ConepxxarenpHo-MeTOMYECKass  JUHUS — «Yucina W BBIYMCIECHHSD) — 3aBEpIIaeT
(hopMHUpOBaHNE HABBHIKOB HCIOJIb30BAHUS JICUCTBUTEIBHBIX YHCE, KOTOpOoe OBLIO HAadyaTo Ha
ypOBHE OCHOBHOTO 001iero obpaszoBanus. Ha ypoBHe cpemHero ofOmiero oOpa3oBaHHs 0co0oe
BHUMaHHUE yaenseTcss (OpMUPOBAHUIO HABBIKOB PAIMOHATBHBIX BBIYMCICHUN, BKIIOUYAIOIINX B
ce0sl UCTIONB30BAaHUE PA3IMUHBIX (OPM 3alKCH YHCa, YMEHUE JAeNaTh MPUKUAKY, BBIOTHSITH
MPUOIMKEHHBIE BRIYUCIICHHSI, OIICHUBATh YHCIIOBBIC BRIPAXKEHUS, pad0TaTh C MAaTEMATHIECKUMHU
KOHCTaHTaMU. 3HAKOMBIE OOYYaroMIMMCSI MHOXECTBA HATypalbHBIX, LIEJTBIX, PAIMOHATBHBIX H
JIEMCTBUTEILHBIX YHCEN JOIMOJHIIOTCS MHOXKECTBOM KOMILICKCHBIX YHcell. B Ka)KIoM M3 3THUX
MHO’KECTB PACCMATPUBAIOTCS CBOWCTBEHHBIC eMYy CIIelU(UIECKUE 3aa4ul U ONepaIiU: JeTICHHEe
HalleJI0, OMNMEPUPOBAHME OCTAaTKAMH HAa MHOXXECTBE IIEJIBIX YHCEN, OCOOBbIE CBOWCTBa
paIOHANTBHBIX U UPPAIMOHATBHBIX YHCElN, apu(METHUYECKHE ONepalluu, a TaKXKe HU3BJICUCHHE
KOpHS  HAaTypaJIbHOW  CTETIEHHM Ha  MHOXKECTBE KOMIUICKCHBIX  4Hucel.  braromaps
MOCJIEIOBATEIbHOMY  PACHIMPEHHUIO Kpyra HCHOJb3yeMbIX YHUCEe W 3HAKOMCTBY C
BO3MOKHOCTSIMU UX TIPUMEHEHUS JIJIsl PEIICHHS Pa3INIHbBIX 33a71a4 (GOPMHUPYETCS MPEACTaBICHUE
0 €IMHCTBE MaTeMaTHKU KaK HayKu U €€ poJii B MOCTPOECHUU MOJIENIEH peaabHOro MUpa, IUPOKO
HCTIONIB3YIOTCSI 0000IIEHNE U KOHKPETU3AIIHSL.

Jluans «YpaBHEHHSI U HEPABEHCTBA» PEATU3yeTCs Ha MPOTSHKCHHH BCEro OOy4YeHUS Ha
YpPOBHE CpemHero oOmero o0pa3oBaHUs, IOCKOJIBKY B KaxaoMm pazjaene [IporpamMmel
MPEelyCMOTPEHO pEeIlleHne COOTBETCTBYIOIIUX 3aad. B pe3ynbpTate oO0ydaromyecs: OBlIaJeBalOT
pa3IMYHBIMM ~ METOJAMH  PEIICHHUS pallMOHAIBHBIX, HPPAIHMOHAIBHBIX, TOKA3aTeIbHBIX,
norapuMHUECKUX U TPUTOHOMETPUUECKUX YPaBHEHUI, HEPABEHCTB M CHCTEM, a TaKXke 3ajad,
comepxammx mnapameTpsl. [lomydeHHBIE yMEHUS HIMPOKO HCIONB3YIOTCS TMPH HUCCIICIOBAHUH
(GYHKIMI ¢ TOMOIIBIO IPOU3BOAHOMN, IPU PEIICHUHN MPHUKIAIHBIX 33/1a4 ¥ 337a4 Ha HAX0XICHUE
HauOOJIBIINX ¥ HAWMEHBIUX 3HAYCHUH (QyHKIMU. JlaHHas comepkaTenbHas JIWHUS BKIIOYACT B
cebs Takxke (GOpMHUPOBAHUE YMEHHH BBIMONHATH Pacdy€Thl 1Mo Qopmynam, MpeoOdpa3oBaHUS
paIrMoOHABHBIX, HPPAITMOHAIBHBIX W TPUTOHOMETPUUECKUX BBIPAKCHHM, a TaK)Ke BBIPAKECHUH,
COJIepKalllNX CTeMeHu U norapudmbl. braromaps u3ydeHHio anredpanveckoro marepuana
MPOUCXOANT JalbHEHIIEe pa3BUTHE aJTOPUTMUYECKOTO M aOCTPAKTHOTO  MBINUICHUS
oOyuaronuxcs, (GOPMUPYIOTCS HABBIKU JIEAYKTUBHBIX PACCYXACHUU, paOOThl ¢ CHMBOJIBHBIMU
dhopmamu, TpeICTaBIeHUs 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BUJE PABEHCTB U HEPABEHCTB.
Anrebpa npesiaraet 3QGeKTUBHbIE HHCTPYMEHTHI JJIs1 PEIICHUs MPAKTUYECKUX U €CTECTBEHHO-
HAy4YHBIX 3a]1a4, HarJSITHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKA HAYKH.

ConepxarenbHo-MeToIM4eckass TUHUS «DyHKIUH U TpaduKu» TECHO IMEPErieTaeTcsl C
OPYTUMU  JUHUSMHA ~ y49eOHOTO  Kypca, TIOCKOJIBKY B  KaKOM-TO  CMBICIE  3a7acT
MOCJIEIOBATEIbHOCTh ~ M3Y4YeHUs  Marepuana. M3ydeHue  CTEneHHOH, MOKa3aTelbHOM,
Jorapu(MUIECKON U TPUTOHOMETPUUIECKUX (PYHKIIUN, X CBOMCTB M rpad)MKOB, UCIIOJIH30BAHNE
GYHKIUE Ui peleHus 3aqad U3 JPYTuX YYeOHBIX MPEAMETOB U PEaTbHOW JKU3HU TECHO
CBSI3aHO KaK C MaTeMAaTHYECKUM aHAJIN30M, TaK U C PEIICHHEM YpaBHEHHMH W HEpaBeHCTB. [Ipu
3TOM OOINbIIOE BHUMaHUE yaensercs (OPMHUPOBAHUIO YMEHHs BbIpaXartb (opmynamu
3aBUCUMOCTH MEXIY Pa3IMYHBIMHU BEIUYHMHAMH, UCCIIEIOBATh MOMyYeHHbIE (DYHKIIMH, CTPOUTH
ux Tpaduku. Marepuan STOW coAepKATeNbHOW JIMHUW HalleJIeH Ha pPa3BUTHE YMEHUH H
HAaBBIKOB, TMO3BOJISIONIMX BBIPAXaTh 3aBUCHUMOCTH MEXAY BEJIMYMHAMH B pazIudHOl (opme:
aHAIMTUYECKOW, Trpaduueckod u cioBecHOW. Ero wu3ydeHwe cnocoOCTBYeT pa3BHTHUIO
AITOPUTMHYECKOTO  MBIIUICHUS, CIOCOOHOCTH K  OOOOMIEHWI0O W KOHKpETH3aIluH,
HCIIOJIb30BaHUIO aHAJIOTUH.

ConepxarenpHas auHUS «Hadama maTeMaTHYeCKOTO aHAIM3a» IMO3BOJISAET CYIIECTBEHHO
pacIIMpUTh KPYT Kak MaTeMaTHYeCKHX, TaK U MPHUKIAIHBIX 3a/1a4, JTOCTYIMHBIX 00ydaromumcs,
TaK KaK Yy HUX TOSIBJISIETCS BO3MOXKHOCTh CTPOUTH TpadUKH CIOKHBIX (DYHKIIHHA, OTPEesITh UX
HauOOJIbIIME U HAMMEHbBIIINE 3HAYSHHUs], BBIYUCIATH IIomanau Guryp u oObEMBI TN, HAXOIUTh
CKOPOCTH U YCKOpeHHus TiporeccoB. JlaHHas coaepkarenbHas JUHUS OTKPHIBA€T HOBBIC
BO3MOKHOCTH IOCTPOEHHUS MATEMAaTHYECKUX MOJENEeH peallbHbIX CUTYyallii, MO3BOJSET



HaxoOJIUTh HAWJIy4ylllee pELICHWE B MPHUKIAAHBIX, B TOM YHCIE COLUAIbHO-3KOHOMUYECKHUX,
3amayaXx. 3HAKOMCTBO C OCHOBAaMHM MAaTeMaTHYECKOTO aHajnu3a CIOCOOCTBYET pPa3BUTHIO
abcTpakTHOTO, (HOPMaTbHO-JIOTHUECKOTO M KPEATHBHOTO MBINUICHHS, ()OPMUPOBAHUIO YMEHHIA
pacro3HaBaTh MPOSIBJIICHHS 3aKOHOB MaTEMaTHUKH B HAayKe, TEXHUKE M UCKyccTBe. OOydaronuecs
Y3HAIOT O BBIJAIOLIMXCS pe3yJIbTaTax, MOJIYYEHHBIX B XOJ€ Pa3BUTHs MATEMATUKU KaK HAYKH, U
00 uX aBTOpax.

CopepxkarenbHo-MeTOIMYecKass NMHUS «MHOXeCTBa W JIOTHKa» BKIIOYaeT B ce0s
JJIEMEHTBl TEOPUHU MHOXKECTB W MaTeMaTHYEeCKOW JIOTUKH. TeopeTHKO-MHOXKECTBEHHBIE
MPEJICTAaBICHUS TPOHU3BIBAIOT BECh KypC MIKOJBRHOW MaTeMaTWKH M TpeiaraloT Hambosee
YHUBEPCATBHBIM SI3BIK, OOBEIUHSIONIMK BCE pa3leibl MaTeMaTHKU W €€ TPWIOKEHUH, OHU
CBA3BIBAIOT Pa3HbIE MATEMATUYECKUE IUCUUILIMHBI U UX MPUJIOKEHUA B enHoe 1enoe. [loatomy
BOXHO JaTh BO3MOXKHOCTh OOYyYalomeMycsi TOHHMATh TEOPETUKO-MHOXECTBEHHBIN SI3BIK
COBPEMEHHOM MAaTeMaTHKH W HCIOJIb30BaTh €ro JUisl BBIPAXKEHUs CBOUX MbIcied. Jpyrum
BOKHBIM TPU3HAKOM MaTE€MaTHKH KaK HAayKd CJIEAyeT MPHU3HATh CBOMCTBEHHYIO €U CTPOTOCTh
O00OCHOBaHWH M CIEJOBAaHHWE OMNpPENeIEHHBIM TMpaBWIaM TIOCTPOSHUS  JIOKA3aTEeNbCTB.
3HAKOMCTBO C JJIEMEHTAMU MaTEMaTUYECKOW JIOTUKH CHOCOOCTBYET PAa3BUTHUIO JIOTHYECKOTO
MBINUICHUS O0YYaroIINXCsl, MO3BOJISIET UM CTPOUTH CBOM PACCY)KIIEHUS Ha OCHOBE JIOTUYECKUX
npaBui, GOPMUPYET HABBIKA KPUTUIECKOTO MBITIICHHUS.

B yuebHOM Kkypce «Anrebpa W Hayala MaTeMaTUYECKOTO aHAINU3a» MPUCYTCTBYIOT
OCHOBBl ~ MaT€MaTHYECKOTO  MOJEITUPOBAHUS, KOTOpPbIE  TPH3BaHBl  CIIOCOOCTBOBATH
(OpMHUPOBAHHIO HABBIKOB IOCTPOCHHSI MOJENEH pealbHBIX CUTYyalluid, UCCIIEOBAHUS ITUX
MOJIeJIe C TIOMOIIBIO amnmapara ajreOpbl W MaTeMaTHYeCKOTO aHajiu3a, HWHTEPIIpETaIluu
MOJIYYEHHBIX pe3yibTaToB. Takue 3aaHusl BIUIETEHBl B KaXKIbIM U3 pa3/iesioB MPOTPaMMBI,
MMOCKOJIBKY BECh MaTepuall yueOHOTO Kypca MIUPOKO MCTOIB3YETCS NIl PEIICHHsS TIPUKIATHBIX
3amau. [lpu pemeHun peanbHBIX MPAKTHUECKUX 3a1ad  oOydaromuecss pa3BUBAIOT
HaOIIOATEIPHOCTh, YMEHHE HaxXOJWTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJIB30BATh
aHaJIOTHI0, 0000IIaTh M KOHKPETU3UPOBATh Mpodiemy. JlesTenbHOCTh 1o (OPMUPOBAHUIO
HAaBBIKOB PEIICHHsI MMPUKIIATHBIX 3a7a4 OPTaHU3yeTCs B MPOIIECCEe U3YUCHHS BCEX TEM YUEOHOTO
Kypca «Anredpa ¥ Hayalla MaTEMaTHYECKOTO aHAIIN3ay.

Ha n3ydenne yueOHOTO Kypca «Anredpa U Havyajla MaTeMaTUYECKOTO aHAJIN3a» OTBOIUTCS
272 gaca: B 10 xmacce — 136 gacoB (4 yaca B Henmeno), B 11 kmacce — 136 ygacoB (4 vaca B
HEJIEIO). |



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yucia 1 BbIYUCTCHUSA

Panmonaneubie uyncna. OOBIKHOBEHHBIE U JIECATUYHBIE TPOOH, MPOLEHTH, OECKOHEUHbIE
nepuoaudeckue apoodu. Ilpumenenue apoOeit 1 MPOLEHTOB I peleHHs TPUKIATHBIX 33134 U3
Pa3IMYHBIX OTpaciieil 3HAHUH U peaTbHON KU3HHU.

JleWicTBUTEIbHBIE YMCa. PannoHanmbHBIE W HppalMoHaIbHBIE yucia. ApudMeTHyecKue
omnepanuu C JEUCTBUTEIbHBIMU YUCIaMHU. MoOAynb AEHCTBUTEIBHOIO YHMCJIa U €ro CBOWCTBA.
[TpubnuxkE€HHBIE BBIYMCICHUS, TpaBWJIa OKPYIJIEHUS, TNPHUKUAKA M OIEHKAa pe3yibTara
BBIYHMCIICHUM.

Crenens ¢ nenbiM nokazareneM. bunom Heiorona. Vcnons3oBanue moaxoasimei (GopMel
3alKMCH IEUCTBUTENIBHBIX YUCEI ISl pEHICHUS] TPAKTUYECKHUX 3a/1a4 U NIPEICTABIICHUS IaHHBIX.

Apudmernueckuii KOpeHb HaTYpaJIbHON CTEIIEHH U €r0 CBOICTBA.

CreneHb C palMOHAJIBHBIM IOKAa3aTelieM U €€ CBOICTBA, CTENEHb C JICHCTBUTEIIbHBIM
IIOKAa3aTEJIEM.

Jlorapudm uncna. CoiictBa norapudma. JleciTHIHBIC U HATypaTbHBIC JIOTAPU(PMBI.

CuHyc, KOCHUHYC, TAaHI€HC, KOTAHI'€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC U
ApPKTaHT'€HC YHUCIOBOTO apryMEHTa.

YpaBHeHUS M HEPABEHCTBA

ToxnectBa W TOXIECTBEHHbIE TMpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb YpaBHEHUS.
PaBHOCHIIBHBIE YpaBHEHUSI U ypaBHEHUsA-CIIeACTBUSA. HepaBeHCTBO, pellieHne HEpaBEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS LIENIBIX U JPOOHO-PALMOHANBHBIX YPAaBHEHUN U HEPABEHCTB.
MHorowiessl OT OJHOM IIEpEMEHHOM. /[leleHHe MHOrodjgeHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. MHorousnens ¢ nensiMu ko3 dunmnenramu. Teopema Buera.

[IpeoOpa3oBaHuUs YNCIOBBIX BHIPAKECHUH, COACPIKAIINX CTEIICHU U KOPHH.

Wppaunonaneapie  ypaBHeHHs. (OCHOBHBIE METOABI  PEIICHHUS  HMPPALUOHAIBHBIX
YPaBHEHHHU.

[Toka3zaTenbHble ypaBHEeHUsI. OCHOBHBIE METO/IbI PEILICHNUS [TOKA3ATENbHBIX YPABHEHUI.

[IpeoOpa3oBanue BBIpAXKEHUH, COACPIKAIIUX JIOTAPU(PMBI.

Jlorapudpmuueckue ypaBHeHHS. OCHOBHBIE METOJbl PELICHUS JIOTapUPMHUUECKUX
YPaBHEHHH.

OcHoBHble Tpuronometrpuyeckue ¢opmynsl. IIpeoOpazoBaHue TPUTOHOMETPUUECKUX
BBIpaKCHUI. Pelienre TpuroHoOMeTpU4eCKUX YpaBHEHUM.

Pemienne cucteM JHMHEHHBIX ypaBHEHUU. MaTpuiia CUCTEMbl JIMHEHHBIX YpaBHEHU.
Onpenenurens MaTpuibl 2X2, €ro IeOMETPUYECKUI CMBICI M CBOMICTBA, BBIYHMCIEHHUE €TI0
3HAYEHHUs, IPUMEHEHUE ONPEACIIUTENS IS PEIICHUsI CUCTEMBI JJUHENHBIX YpaBHEHUN. Pemenue
MIPUKJIAAHBIX 33/1a4 C IIOMOILIBIO CUCTEMBI JIMHEWHBIX YpaBHEHHU. MccienoBanue ocTpoeHHON
MOJEJIH € MTOMOILBIO MaTPHUIL U OIIPEAEIUTENEH.

IlocTpoeHrne MaTeMaTHYECKUX MOJENIEH peaJbHOM CUTyallUH C IIOMOIIbI0 YPAaBHEHUHN U
HepaBeHCTB. [IprMeHeHHe ypaBHEHHWH M HEPABEHCTB K PEIICHHI0 MAaTEMaTUYECKHX 3alad U
3a71a4u U3 pazIMuHbIX 00JacTell HAYKU M peabHOMN JKHU3HU.

DOYyHKUMH U TPaPUKH

@Oynkiys, cnocoObl 3amanus (yHkuu. B3anmHOo oOpatHble ¢yHkumu. Kommosunws
¢byakumid. ['paduk Gyakmum. InemenTapHbie mpeoOpazoBanus rpaduKoB GyHKITUH.

OO6nacte ompeneneHust 1 MHOXKeCTBO 3HadeHu ¢yHkumu. Hymn Qynkmun. [Tpomexytku
3HAKOIMOCTOSHCTBA. YETHhIe M Heu€THble GyHkIuH. [lepuonnyeckue Qynkuuu. [IpomexyTku
MOHOTOHHOCTH (YHKUIMH. MakCUMyMbl 1 MUHMUMYMBbI QyHKIH. HanGomnbinee n HaumeHblee
3HaYeHUs (PYHKIIMH Ha TPOMEKYTKE.



Jluneiinas, kBajpaTu4yHas U JpoOHO-THHEHHast QYHKIUU. DIIeMEHTapHOe HCCIeI0OBaHNE U
MOCTPOEHNE X TPadUKOB.

Crenennas (yHKIMS C HaTypajJbHBIM W LEJNbIM MoKa3zaTeneM. E€ cBoiicTBa M rpaduk.
CpoiicTBa U rpaduk KOpHSA n-oil cTeneHu Kak (YHKIUU OOpaTHOM CTENEeHH C HaTypajJbHbIM
IIOKAa3aTEJIEM.

[TokazarenbHas u norapupmuueckas GyHKIUHU, UX CBOMCTBA U rpaduku. VMcnonbp3zoBanue
rpaduKoB (pyHKIMIA JUI pelieHns ypaBHEHUH.

TpuronomeTrpuyeckass OKpPY)KHOCTb, OIpEJEICHUE TPUTOHOMETPUYECKUX (DYyHKUIUN
YHCJIOBOTO apryMEHTA.

OyHKIMOHAIbHBIE 3aBUCUMOCTH B pealIbHBIX Ipolieccax U sABiaeHusX. ['paduku peaabHbIX
3aBUCUMOCTEM.

Hauyana maTeMaTH4yeckoro aHajaimsa

ITocnenoBarenbHOCTH, CIOCOOBI 33/1aHUS MOCTeI0BaTeNbHOCTENH. MeTo1 MaTeMaTH4ecKoi
UHAYKIUA. MOHOTOHHBIE M OTpaHUYEHHBbIE MOCIEA0BaTENbHOCTH. VcTOopus BO3HUKHOBEHHS
MaTeMaTHYECKOro aHAJIN3a KaK aHaJIn3a 0ECKOHEYHO MaJIbIX.

Apudmernueckas W reoMeTpuueckas mporpeccud. beckoHeyHo — yObIBaromas
reomerpuueckas nporpeccus. Cymma OECKOHEUHO YOBIBaroOIel reoMETpUUEcKO Mporpeccuu.
JIMHEeWHBII HW AKCHOHEHUMATBbHBIM pocT. Yumciao e. DopMmyrna CIOXKHBIX MPOLEHTOB.
Hcnonp30BaHne NpOrpeccuu JUIsl pelIeHHs pealIbHbIX 3a]a4 PUKJIaJHOTO XapaKTepa.

HenpepeiBHble (yHKIMH M MX cBoOWcTBAa. Touku paspbeiBa. ACHUMIOTOTHI TpapuKOB
¢ynkuuii. CpoiicTBa (yHKIMH HENpepbIBHBIX Ha OTpe3ke. MeTox HMHTEepBANOB ISl PELICHHUs
HepaBeHCTB. [IpMeHeHne CBOMCTB HENPEePhIBHBIX (QYHKIIHM JJIsl pelIeHus 3a/1a4.

IlepBas u BTOpas npousBoaHble GpyHKIMKU. OnpeaeneHue, TeOMeTpUYeCKHit U (pru3ndecKuii
CMBICJI POU3BOIHON. YpaBHEHHE KacaTeIbHOU K rpauKy QyHKINU.

[TpousBoHbIe dneMeHTapHbIX QyHKIUH. [Ipon3BoHas CyMMBbI, TPOU3BEICHNUS, YACTHOTO
Y KOMIO3UINU QYyHKIUH.

MHoxecTBa M JT0THKa

MHoOkecTBO, Onepanyyu HaJl MHOKECTBAMHU U UX CBoWcTBa. Jmarpammel Ditnepa—BeHHa.
IIpuMeHeHne TEeOopeTUKO-MHOKECTBEHHOIO amnmapara AJis ONMCAaHUS PEAIBHBIX IPOLECCOB U
SIBJIGHUH, TIPU PELICHUH 3a/1a4 U3 IPYTUX yUeOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO  MAaTeMaTHYECKOro  OObEKTa,  CIE/ICTBUE,
JI0Ka3aTeNbCTBO, PABHOCUIIbHBIE YPAaBHEHUSI.

11 KJIACC

Yucna ¥ BbIYMCICHUSA

Harypanbnuble u wnenblie uucna. IlpuMeHeHHMe NPU3HAKOB AEIUMOCTH LENbIX YHCET,
HanOonbpImmi obuwii genurens (nanee — HOJl) n nHanmensmee obmiee kpataoe (panee — HOK),
OCTAaTKOB IO MOJYJIt0, alnroputMa EBKiMa U1l penieHus 3a/1a4 B UEbIX YUCIIax.

KommnekcHple uncma. AnreOpandeckas ©W TpUTOHOMETpUYeckas (OpMBI  3arucH
KOMIUIEKCHOTO 4Yucia. ApupMeTHUECKUe ONepalnu ¢ KOMIUIEKCHBIMU yuciiaMu. M3o0paxeHue
KOMIUIEKCHBIX YHCEJI HAa KOOPIUHATHOM miockocTh. Popmyna Myaspa. KopHu n-oii cTenenu u3
KOMIUIEKCHOTO uucia. [IprMeHeHne KOMIUIEKCHBIX YHCen JUiS peueHus (QU3Nueckux Hu
r€OMETPUYECKHX 3a/1a4.

YpaBHeHMs M1 HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YpaBHEHUI M HEPABEHCTB. PaBHOCUIIbHBIE CUCTEMBI U CUCTEMBI-
ciencTBus. PaBHOCMIIbHBIE HEPABEHCTBA.

OT6op KOpHEW TPUTOHOMETPUUYECKUX YPAaBHEHHM C TMOMOIIBI0 TPUTOHOMETPUUYECKOU
OKPYXHOCTH. Perienrie TpuroHoMeTpu4ecKrux HEPaBEHCTB.

OCHOBHBIE METO/BI PELLIEHUS TOKA3aTEIbHBIX U JIOTAPU(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUs] UPPALIMOHATIbHBIX HEPABEHCTB.



OcHOBHBIE ~ METOABI  PELIEHUS CHCTEM UM COBOKYIHOCTEH  palMOHAJBHBIX,
UppaLMOHATIBHBIX, IOKA3aTEIbHBIX U JIOTApU(PMUUECKUX YpaBHEHUH.

VYpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C ITApaMETPaMHU.

[IpuMeHeHre ypaBHEHUM, CHCTEM M HEPABEHCTB K PEUICHUI0 MATEMAaTHMYECKUX 3a1ad 1
3ajjauy W3 pa3IM4yHbIX O0JacTeid HAayKM M PeaJbHOW >KU3HU, HMHTEPIPETalds MOTYYEeHHBIX
pe3yJIbTaTOB.

DOyHKUMH U TPAaPUKH

I'paduk kommosunmu QyHkuuid. 'eomerpuyeckue oOpas3bl ypaBHEHHI! U HEpPaBEHCTB Ha
KOOPJMHATHOM TUIOCKOCTH.

Tpuronomerpuyeckue GyHKINH, UX CBOWCTBA U TPaQUKH.

I'paduueckne MeToabl pelIeHUs YpaBHEHMH M HepaBeHCTB. ['paduueckue MeTojbl
pelIeHns 3a1a4 ¢ apaMeTpamH.

Hcnonb3oBanue Trpa@ukoB (QYHKIUI A7 UCCIEIOBaHMS INPOLIECCOB M 3aBHCUMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PEUICHUH 3a/1a4 U3 IPYTUX yUeOHBIX MPEIMETOB U peaJIbHON KU3HU.

Havana maTeMaTH4eCKOro aHAJIHM3a

[IpumeHeHre MPOU3BOIHOM K MCCIEI0BAHUIO (PYHKIIMI HA MOHOTOHHOCTD M 3KCTPEMYMBI.
HaxoxneHne HauOobIIero ¥ HAMMEHBIIETo 3HaYeHUH HeTIPephIBHOM (PYHKITMH Ha OTpe3Ke.

[IpumeHeHre NPOU3BOMHOM /Al HAXOXACHHUS HAWIYYIIETO pELICHHs B MPHUKIAIHBIX
3ajjavax, s ONpeJeNieHHs CKOPOCTH M YCKOpPEHMs Mpollecca, 3aJaHHOro (opMyinod HiIu
rpaduKoM.

IlepBooOpasHasi, OCHOBHOE CBOWCTBO MepBOOOpa3HbIX. [lepBooOpasHble 37I€MEHTapHBIX
¢byukuil. [IpaBuna Hax0XA€HUS TEPBOOOPAZHBIX.

WNurerpain. I'eomerpudeckuii cMbICI UHTErpaga. BerduciieHre onpeneséHHOro UHTerpana
o popmyne HoroTona-JlelOHuma.

[IpumeHeHue wuHTErpana JUIs HaXOXKJIEHHs IUIOUIaJ el MIoCKUX ¢Uryp u o0bEMOB
F€OMETPUYECKHX TEJ.

[Tpumeps! pemenuit auddepeHnnanbHpIX ypaBHeHUA. MaremaTuyeckoe MOJIeIUpOBaHUe
peaJIbHBIX MPOLECCOB C MOMOUIbIO AU PEepeHInaNbHBIX YPaBHEHUH.



HHJIAHUPYEMBIE PE3VYJIbTATBI OCBOEHIMS YYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM VYPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUMA

JIMHHOCTHBIE PE3YJIBTATDBI

1) rpaKIaHCKOr0 BOCIUTAHUA:

cOPMUPOBAHHOCTh TIPAXAAHCKOW TMO3MIMHM  O0ydYaloIlerocs Kak aKTHUBHOTO U
OTBETCTBEHHOT'0 YJIEHA POCCHUKCKOTO OOINECTBA, MPEACTABICHHE O MATEMAaTUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHHUM, Mpolenyp TIpakJaHCKOro oOuiecTBa
(BBIOOpHBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCWCTBOBATH C COIMAIBHBIMH WHCTHTYTaMH B
COOTBETCTBHH C UX (PYHKLIHAMU U HA3HAUCHHUEM;

2) NaTPpUOTHYECKOIr0 BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPAKIAHCKOW UACHTUYHOCTH, YBAKCHHSI K MPOILIOMY U
HACTOALLIEMY POCCHUMCKONM MaTeMaTUKH, LIECHHOCTHOE OTHOLICHHE K JOCTHKEHUAM POCCHMCKHUX
MAaTe€MaTUKOB M POCCUHCKOM MAaTe€MaTW4YeCKOW HIKOJIbI, MCIOJb30BaHUE 3THX IOCTHKEHHUU B
IpYTUX HayKax, TEXHOJOTHX, chepax YKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HAHWE  JIyXOBHBIX IIEHHOCTEH  POCCHUICKOr0  Hapomga, C(HOpPMHUPOBAHHOCTh
HPABCTBEHHOT'O CO3HAHMSI, STUYECKOIO MOBE/ICHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHHEM
JNOCTWKEHUM HAYKH M JIESITEIbHOCTBIO YYEHOTO, OCO3HAHME JIMYHOTO BKJIAJla B IOCTPOCHHE
YCTOMYHBOTO OYAyIIETO;

4) 3cTeTHYECKOr0 BOCTIUTAHMS:

ACTETUYECKOE  OTHOLIEHHWE K  MHpYy, BKJIIOYas  JICTETUKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/Ja4, pEUICHUH, pacCyKICHWH, BOCHPUUMUYUBOCTH K
MaTeMaTHYeCKUM acleKTaM Pa3InYHbIX BHI0B UCKYCCTBA;

5) puzuveckoro BocnuTAHMS:

c(OpMUPOBAHHOCTh YMEHUS MIPUMEHITh MAaTEeMaTUYECKUE 3HAHUSI B MHTEPECAX 3/I0pPOBOTO
u Oe3omacHOTO 00pa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHWE K CBOEMY 3II0OPOBBIO (3II0pPOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHATUN U OTAbIXA, pEryysgpHas Gu3nueckas akTUBHOCTB),
(bu3HYECKOE COBEPIIEHCTBOBAHKE MPU 3aHATHUSIX CIIOPTUBHO-03/IOPOBUTEILHON IEATEIHHOCTHIO;

6) TPYy10BOr0 BOCIMTAHUSA:

TOTOBHOCTh K TPYIY, OCO3HAHHE IIEHHOCTU TPYAOTIOOMS, HHTEPEC K Pa3iuyHbIM chepam
npoecCHoHaNbHOM AESITeTbHOCTH, CBSI3aHHBIM C MAaTEMaTHUKOM M €€ NMPUIIOKEHUSIMHU, YMEHHE
COBEpIIaTh OCO3HAHHBIN BBIOOp Oyaymied mnpodeccun W peaTn30BBIBATH COOCTBEHHBIC
KU3HEHHbIE IUJIaHbl, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHUIO U
camMo00pa30BaHUIO HA MPOTSHIKEHUH BCEH KU3HU, TOTOBHOCTh K AKTHBHOMY yYaCTHIO B PEIICHUN
MPAKTHUECKUX 3a]]a4 MaTeMaTHUeCKON HalpaBJIeHHOCTH;

7) 3K0JIOTHYECKOr0 BOCTIMTAHMS:

c(OPMUPOBAHHOCTh JKOJOTMYECKON KYyJIbTyphl, IOHHUMAaHHE BIUSHUS COLHUAIBHO-
SKOHOMHUYECKUX TPOILECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpebl, OCO3HaAHUE
rI00aTbHOTO  XapakTepa  JKOJIOTMUYECKUX  IpoOjieM, OpHUEHTalusi Ha  IpUMEHEHHe
MaTeMaTHYECKUX 3HAHWN TSl pelIeHHs 3a7ad B 00JacTH OKPYXAIOUIEH Cpe/bl, MIaHUPOBAHUE
MOCTYIKOB M OLEHKU WX BO3MOXKHBIX IMOCIEICTBUH IJIsl OKPY’KaIOIIEN CpeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHHUS:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKd M OOIIECTBEHHOW MPAKTUKH, TIOHUMAHUE MaTEMaTHUYECKONH HAayKu Kak cQepbl
YeJI0BEYEeCKON JEeSATeNIbHOCTH, STAloB €€ pa3BUTUS U 3HAYUMOCTHU JUISl PA3BUTHS LIMBUIN3ALINY,
OBJIAJICHUE SI3bIKOM MAaTEMATUKU U MAaTEMATHUUECKOU KYJIbTYpPOU KaK CPEJICTBOM MO3HAHUS MHUPA,
TOTOBHOCTBH OCYLIECTBIISTh MPOEKTHYIO U UCCIIEOBATEIbCKYIO IEATEIbHOCTh UHANBUAYAIBHO U
B IpYIIIIE.



METANIPEIMETHBIE PE3YJIBTATHI

ITo3HaBaTe/IbHBbIE YHUBEpPCAJIbHBbIE YUeOHbIe 1eiiCTBUS

ba3oBbie Jiorn4eckne 1eMcTBUA:

BBISIBJISITH M XapaKTEpHU30BaTh CYIIECTBEHHbIE MPHU3HAKM MaTeMaTHUYEeCKUX OOBEKTOB,
MOHATHHM, OTHOWICHUH MEXAYy TMOHATUAMH, (POPMYTUpOBaTH ONPEAEICHUS  MOHATHH,
YCTaHaBIMBATh CYIIECTBEHHBIM NpPU3HAK KIACCU(PUKALUU, OCHOBAaHUS [UIsi OOOOLICHUS U
CpaBHEHUS1, KpUTEPUH POBOJUMOTO aHAIIN3a;

BOCIPUHUMATh, (HOPMYIUPOBATh U MPEOOpPa3OBHIBATH CYKIEHUS: YTBEPIWUTENbHBIE U
OTPpULATCIBHBIC, CANHUYHBIC, YACTHLIC U 06H_[I/IC, YCJIOBHBIC;

BBISIBJISITH MaTeMaTH4ecKhe 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHUBOpEuus: B (pakTax,
JaHHBIX, HaGJIIO,Z[eHI/DIX )41 YTBCPIKIACHUAX, npeaiaratb KpUTCpUUn JJIS BBISIBJICHUA
3aKOHOMEPHOCTEW ¥ IPOTUBOPEUHIA;

ACJIaTh BBIBOJAbI C HCIIOJIb30BAHUCM 3aKOHOB JIOTUKH, ACAYKTHBHBIX W HWHAYKTUBHBIX
YMO3aKJIIOUYEeHUH, YMO3aKIIOUEHHI IO aHAJIOTHH;

MMPOBOAUTL CaAMOCTOATCIIBHO AOKA3aTCJIbCTBA MATCMATUUYCCKUX yTBCp)KI[CHPIfI (HpHMBIe u
OT TPOTHUBHOIO), BBICTPaMBAaTh aPryMEHTAlLMIO, MPHUBOJUTH MPUMEPbl U KOHTPIPHUMEPHI,
OGOCHOBBIBEITB CO6CTB€HHBI€ CYKACHUA U BBIBOJbI,

BBIOMpATh CHOCOO pemnieHus y4eOHOW 3adaud (CpaBHHBATh HECKOJBKO BapHaHTOB
peuicHus, BBI6I/IpaTB HaI/I6OJI€e HOI[XOI[?IH_II/H\/JI C y‘-IéTOM CaMOCTOATECIIBHO BBIACIICHHBIX
KpUTEPHUEB).

ba3oBbie ucciieqoBaTeIbCKHE 1eHCTBHS:

HCIIOJIb30BaTh BOIMPOCHI KaK MCCIIEN0BATENbCKUI MHCTPYMEHT MO3HAHUA, (OPMYIUPOBATH
BOIPOCHI, (DUKCUPYIOIIKME NPOTUBOpEUHEe, NpoOJIeMy, yCTaHABIMBAaTh HCKOMOE W JIaHHOE,
(dbopMUpOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3UIIUIO, MHEHHE;

MMpOBOAUTDH CaMOCTOATEIIBHO CHHaHHpOBaHHbIﬁ SKCIICPUMCHT, HUCCIICOOBAaHUC 10
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4YecKOro OOBEKTa, SBJICHMS, MPOLECcCa, BBISIBICHHUIO
3aBHCHUMOCTEH MEXKIY 00BEKTaMU, SIBJICHUSIMHU, TIPOIECCAMH;

CaMOCTOSITENTFHO (POPMYIHPOBaTH 00OOIIEHHSI U BBIBOJBI MO Pe3yjbTaTaM MPOBENEHHOTO
HaGHIOI[CHI/ISI, HCCJICA0BaHUs, OUCHHUBATL JOCTOBCPHOCTH MOJTYUCHHBIX PE3YJIbTATOB, BLIBOJIOB U
0000IIICHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHUE MPOLIECCA, & TAKKE BBIABUTATH MPEINOJIONKEHHUS O
€ro pa3BUTHU B HOBBIX YCIOBHSIX.

Padorta ¢ unopmanmeii:

BBISBJIATH JeUIUTHI HHPOPMAIUH, JAHHBIX, HEOOXOAUMBIX IJI1 OTBETA Ha BOIPOC U JJIS
pelieHus 3a1a4u;

BbIOMpaTh MHGOPMALMI0O M3 HUCTOYHUKOB  PA3IUYHBIX THUIIOB, AaHAJU3UPOBATH,
CHCTEMAaTU3UPOBATh W HWHTEPIPETHPOBATH WHPOPMALMIO pa3IMYHBIX BHIOB M (QOpM
MIpe/ICTaBICHHUS,

CTPYKTYpUpOBaTh  MHPOpPMALHMIO, MPEACTaBIATH €€ B  pa3IuyHbIX  (QopMmax,
WTIOCTPUPOBATH TpapuuecKy;

OLIEHMBATh HAA&KHOCTh HHGPOPMAIMM TIO CaMOCTOSATENBHO  C(HOPMYIMPOBAHHBIM
KpUTEPUSIM.

KoMMyHuKaTHBHBIE YHHBePCATbHbIE YUeOHbIE el CTBUSI

Oomenne:

BOCHpI/IHI/IMaTI) nu q)OpMy.]'[I/IpOBaTB CY)K)IGHI/ISI B COOTBCTCTBUU C YCJ'IOBI/ISIMI/I n ucisiMu
o0IIIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOK TOYKY 3PCHHUS B YCTHBIX U THCHMEHHBIX



TEKCTaX, JaBaTh IOSCHEHUS 10 XOJy pEIICHUS 3aJaud, KOMMEHTHUPOBATH MOJTYYCHHBIH
pe3yJbTar;

B XO0JIe 0OCYXIEHHS 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYXIAeMOH TEMbI, MPOOIEeMBI,
pemaeMoﬁ 3aaa4M, BBICKA3bIBAThb HWACHU, HAILICJIICHHBIC Ha IMOUCK PCIICHHA, COIIOCTABJISAATH CBOU
CYXXICHHUS C CYXICHUSMH JPYTUX YYaCTHHUKOB JIHaiora, oOHapyXKHMBaTh PaziIH4He U CXOJCTBO
MO3HUIIHIA, B KOPPEKTHOH (opMe POpMYTHPOBATh PA3HOTIIACHS, CBOU BO3PAXKCHHUS,

NPE/ICTAaBIATh PE3YIbTaThl PEHICHUs 3a/1aud, JKCIIEPUMEHTA, HMCCIEAOBaHMS, MPOEKTa,
CaMOCTOSITENTLHO  BBIOMpaTh (opMaT BBICTYIUIEHMS C Y4€TOM 3ajad Mpe3eHTaluu MU
0CcOOEHHOCTEW ayJIUTOPUH.

PeryasiTuBHbIEe YHHBEpPcaJbHbIe YUeOHbIE T1eCTBHS

Camoopranuzaumus:

COCTaBJIATh IUIAH, AJITOPUTM pEHIeHHs 3a/Jayd, BBIOUPATh CIMOCOO pelIeHHus ¢ y4ETOM
UMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTHPOBATH
BapHaHTHI peUIeHHH ¢ y4ETOM HOBOM HH(DOPMALIUH.

CaMOKOHTPOJIb, IMOIHOHAJIHLHBIH HHTELIEKT:

BJIa/IETh HaBBIKAMH MMO3HABATENIBHON peIeKCUN KaK OCO3HAHHS COBEPIIAEMBIX EHCTBUIN
U MBICIIUTENBHBIX TPOIECCOB, WX PpPe3ylbTaToB, BIAACTh CIOco0aMU CaMOTPOBEPKH,
CaMOKOHTPOJIS POIIecca U pe3yiibTaTa pelieHus] MaTeMaTUYecKoi 3a1au;

MPEBUIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH TPH PEIICHWW 33Ja4d, BHOCHUTH
KOPPEKTUBHI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, JNAHHBIX, HAMIEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3ylbTaTa €I U YCIOBUSAM, OOBSACHATH MPUUYUHBI
JNOCTHKCHHUST WM HEIOCTIDKEHHUS PE3yJbTaTOB JIEATEIIBHOCTH, HAXOIUTh OIIMOKY, JaBaTh
OLIEHKY MTPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSITeJIbHOCTD:

MOHMMATh M MCMOJb30BaTh MPEUMYILIECTBA KOMAHIHOW M WHAMBHUAYaIbHON pabOThl MpHU
pelieHnr y4eOHBIX 3ajay, NPUHUMATh IIeJIb COBMECTHON JEATEIhHOCTH, IUIAHUPOBATH
OpraHM3alMI0 COBMECTHOM paboThl, pacmpenensTh BHAbI padoT, TOroBapUBaThCs, OOCYXAATh
MIPOIIECC M PE3YIbTaT padOThI, 0000IIaTh MHEHUS HECKOJIBKUX JIFOICH;

Y4acTBOBaTh B TPYyMMOBBIX (popmax paboThl (0OCYKIeHUs, OOMEH MHEHHH, «MO3TOBBIE
IITYPMBD) W HHBIC), BBITIONHATH CBOKO YacTh PabOTHl U KOOPAWHHUPOBATH CBOM JEHCTBHS C
OPYTMMH YIIEHaMU KOMaHJbI, OIEHMBATh KAadeCTBO CBOETO BKJIaJa B OOLIMI MPOIYKT MO
KpUTepUsM, ChOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMO/ICHCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenms B 10 kJiacce oOy4arOIIMICS MONYYUT CIEAYIONIHE MpPEAMETHBIC
pe3yibTaThl MO OTIACJIBHBIM TeMaM paboueil mporpaMmsel yueOHOro Kypca «AnreOpa ¥ Havyaia
MaTEMaTHYECKOT0 aHAJIN3a»:

Yuciia 1 BLIYHCICHUSA:

CBOOO/HO ONEPUPOBATh MOHATHIMU: PAallMOHATIBHOE YHMCII0, OECKOHEUHAs MepUuoIndecKas
ApoOb, MPOLEHTHI, UPPALMOHATIBHOE YMCIO, MHOXECTBA PALMOHAIBHBIX U JEHCTBUTENBHBIX
qKcesl, MOJYJb IEHCTBUTEIBHOIO YHCIA;

IPUMEHSATH IpOOU U MPOLEHTHI I PeLCHUs] IPUKIIAHBIX 3314 U3 pa3IMYHbIX OTpaciieit
3HAHWM U peajbHOM KHU3HU;

NPUMEHATh NPUOIMKEHHBIC BBIUUCICHUS, MpaBWa OKPYIJICHUs, NMPUKUIKY U OLEHKY
pe3yJibTaTa BEIYMCIICHUN;



CBOOOJHO OINEpPHPOBATH MOHATHEM: CTENEHb C LEJIbIM IOKa3aTeleM, HCIOJIb30BaTh
MOAXOANIYI0 (OpMY 3amUCH JEHCTBUTENBHBIX YMCEN JUIsl PEIIeHUs MPaKTUYECKUX 3a4ad U
IIPEJICTaBICHNS JaHHBIX;

cBOOO/IHO OIEPUPOBATH MOHATUEM: apU(PMETHIECKUI KOPEHb HATYPaJIbHOM CTENEeHU;

CBOOO/THO OIIEPUPOBATH MOHATHEM: CTEIIEHb C PALIMOHATBHBIM ITOKa3aTeleM;

CBOOOJHO OINEpPUPOBATh MOHITUAMU: JIOTApU(PM UHCTA, NECATUYHBIE U HATypaJibHbIE
JorapupMmsl;

CBOOO/JHO OINEpPUPOBATH MOHATHUSMU: CHUHYC, KOCHHYC, TAHT'€HC, KOTaHT€HC YHCIIOBOTO
apryMeHTa;

ONEpUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHHYC M apKTAaHI'€HC YHCIOBOTO apryMEHTA.

YpaBHeHHS U HEPABEHCTBA:

CBOOOZIHO  OmepupoBaTh  MOHATUSAMM:  TOXKIECTBO,  YpaBHEHHE, HEPaBEHCTBO,
PaBHOCHUJIbHBIE YPABHEHUS U YPaBHEHUSI-CIIEACTBYSI, PABHOCUIIbHBIE HEPABEHCTBA;

MPUMEHSATh pa3jMYHble METOAbl PEIIEHUS pPALMOHAIBHBIX U JPOOHO-palMOHATBHBIX
YPaBHEHUH, IPUMEHATh METOJ MHTEPBAJIOB 1JIsl PEILIEHUS] HEPABEHCTB;

CcBOOOJHO ONEpUPOBATH MOHATUSMHU: MHOTOWIEH OT OJHOM MEpPEeMEHHOH, MHOTOWIEH C
HeNbIMA KOO QUIIMEHTaMH, KOPHH MHOTOWIEHA, INPUMEHATh JeJIeHHe MHOTOYJeHa Ha
MHOT'OUJIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera nns pemenus 3anay;

CBOOOJHO ONEpHpPOBaTh MOHATUSAMHU: CHCT€Ma JIMHEHHBIX YypaBHEHHH, MaTpula,
ONpPEACIIUTENIb MATPUIBl 2 X 2 W €ro reOMETPUYECKUH CMBICI, HCIOJIb30BaTh CBOWCTBA
onpeaenuTens 2 X 2 1 BBIYKUCICHMS €r0 3HAUYEHHUs, IPUMEHSTh ONpPENEIUTENN IJIs PEIICHUs
CUCTEMBI JINHEWHBIX YPAaBHEHMI, MOJEIUPOBATH PEAIBHBIE CUTYAallMM C MOMOIIBIO CHUCTEMBI
JUHEMHBIX YpPaBHEHMM, WCCIEN0BaTh IIOCTPOEHHBIE MOJAEIM C IIOMOIIBIO MaTpull U
ONpeEIUTENIeH, NHTEPIPETUPOBATH MTOITYYEHHBIN pe3yIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEMCTBUI C KOPHSAMU JUJIsl TpeoOpa30BaHus BEIPaKEHUI;

BBINIOJHATH MPEOOpa3OBaHMsS YHCIOBBIX BBIPAKEHUH, COAEpXKAIlUX CTEHNeHH C
palOHAIbHBIM IIOKAa3aTENEM;

UCIIONIb30BaTh  CBOWCTBA  JIOTapu(pMOB Uil IpeoOpa3oBaHusl  JIOTapUPMUUECKUX
BBIPAKCHMUI;

CBOOOZHO  OMEpUpPOBaTh  NOHATUSAMHU:  HPpPALMOHAJbHBIE,  [OKa3aTelbHbIE U
JorapupMHUECKUE YpaBHEHUS, HAXOIUTh MX PELICHUs C MMOMOIIBIO PaBHOCHIIBHBIX MEPEX0/10B
WJIU OCYILECTBIISISI IPOBEPKY KOPHEH;

NPUMEHATh  OCHOBHBIE  TpUTOHOMETpUYeckue  (GopMyibl A IpeoOpa3oBaHUS
TPUTOHOMETPUUYECKUX BBIPAXKEHU;

CBOOOJHO OMNEpUPOBaTh MOHATHUEM: TPUTOHOMETPUYECKOE YpaBHEHHE, NPUMEHSTh
HeoOxouMble (YOPMYIIBI AJIsl PELICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHU;

MOJICIMPOBATh pEANbHbIE CUTYallMM Ha s3bIKe aireOpbl, COCTaBJIATH BBIPAXKEHUS,
YPAaBHEHUs, HEPABEHCTBA [0 YCIOBHIO 3aJadyM, MCCIEI0BAaTh ITOCTPOECHHBIE MOJEIN C
WCMOJIb30BaHUEM arnapaTa ajareopsl.

®yHkuuu u rpadpuxku:

CBOOOJHO OINEpPHPOBATH MOHATHUAMM: (QYHKIUS, CIOCOOBI 3ahaHus (DYHKIMH, B3aUMHO
oOpatHble (QyHKUIMH, KOoMMO3ulus GyHKIUM, rpaduk (QyHKINU, BBIIOJHATH 3JIEMEHTapHBIE
npeoOpa3oBaHus rpaukoB GyHKINH;

CBOOOJHO ONEpUPOBATh MOHATUSIMH: OOJNACTh ONpPENENCHHUS M MHOXECTBO 3HAYEHUI
GbyHKIMHU, HYTU QYHKIUH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOJHO OINEpPUPOBaTh MOHATHUSAMHU: YETHbIE W HEUETHBIE (DYHKUMHU, MEPUOTUYECKUE
(GYHKINH, TPOMEXKYTKM MOHOTOHHOCTH (DYHKIMHM, MAaKCUMyMbl W MHUHUMYMBI (YHKIUH,
HauOoJbIlIee ¥ HAUMEHblIee 3HaueHne (QYHKIIMN Ha TPOMEXKYTKE;

CBOOOJHO OIEPUPOBaTh MOHATUSAMH: CTENEeHHas (YHKUUS C HATypajbHBIM U IIEIBIM
MoKazaTtesnemM, rpapuk cTelneHHOW (YHKIMM C HaTypaJbHbIM U IIEJbIM IOKa3aTeseM, rpaduk
KOPHS N-0i CTETeHH KaK (YHKLIUH OOpaTHOM CTENEeHU C HaTypallbHbIM MOKa3aTeIeM;



ONEpPUPOBATh TMOHATHAMHU: JIMHEHHAs, KBaJgpaTUUHAs M JPOOHO-TMHEWHass (QYHKLIUH,
BBITIOJHSATH 3JIEMEHTAPHOE HUCCIIEI0OBaHUE U TOCTPOCHUE UX IPpaUKOB;

CBOOOJHO ONEpPHPOBATH MOHATHAMMU: IMOKa3aTeldbHas U Jorapupmuyeckas QyHKIUH, UX
CBOICTBa U rpaMKH, UCIIOIB30BATh UX I'padUKH JIJIs pEIIeHNs YpaBHEHUN;

CBOOOJHO OMEpPUPOBATh TMOHATUSMHU: TPUTOHOMETPUYECKA OKPYNKHOCTb, ONpEICTICHHE
TPUTOHOMETPUUYECKUX (PYHKIIHI YUCIOBOTO apryMEeHTa;

UCMOJIb30BaTh Ipaduku (QyHKIMHA A7 UCCIEIOBaHMUSA MPOLECCOB M 3aBUCHUMOCTEH INpH
pelIeHnH 3aa4y U3 APYruxX Y4eOHBbIX NMPEAMETOB M PEabHOM KM3HHU, BbIpaXkaTh (opMylaMu
3aBHCHUMOCTH MEKYy BETMUMHAMU;

Hauyana maTeMaTH4yeckoro aHajamsa:

CBOOOJHO OIEpUPOBATH MOHATUAMH: apHPMeTHUecKas U IeOMEeTpUYecKas Mporpeccus,
OecKOHEYHO yObIBaroIIasi reoMeTpuueckas Mporpeccusi, TMHEHHBIH 1 SKCIIOHEHIIMATIBHBIA POCT,
(dopMyIa CI0XKHBIX MPOLIEHTOB, UMETh MPEICTaBICHUE O KOHCTAHTE;

MCIIOJIb30BaTh POTPECCHH IS PEIIeHNs pealibHbIX 3a]au MPUKIAIHOTO XapaKTepa;

CBOOOJHO  ONEpUPOBaTh  MOHATHAMHU:  IOCIEAOBATEIbHOCTb,  CIIOCOOBI  3aJaHMA
MOCIeI0BATENbHOCTEN, MOHOTOHHBIE M OTPaHUYEHHBIE MIOCIIE0BATENbHOCTH, TOHUMATh OCHOBBI
3apOXKICHHUS] MAaTEMAaTHYECKOT0 aHaIM3a KaK aHalnn3a O€CKOHEUHO MaJlbIX;

CcBOOOJHO OINEpUPOBATh MOHATHUSMU: HEMpepbIBHbIE (DYHKIWHU, TOUKU pa3pbiBa rpaduka
(byHKIMHU, aCUMITOTHI Tpaduka QyHKINH;

CcBOOOZIHO OINEpUpOBaTh MOHATHEM: (YHKIUS, HENpepblBHAsS Ha OTpEe3Ke, MPUMEHSThH
CBOWCTBA HEMPEPBIBHBIX (DYHKIUH I pelIeHus 3ajay;

CBOOOZIHO ONEpUpOBATh TMOHATUSMHU: TepBas U BTOpas NPOU3BOAHbIE (DyHKIUH,
KacaTenbHas K rpaduky QpyHKINY,

BBIUUCIATh MPOU3BOAHBIE CYMMBI, NPOHU3BEICHHS, YAaCTHOIO U KOMIIO3UIUH JABYX
(byHKIUH, 3HATh TPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKIIHI;

UCIIOJIb30BaTh T€OMETPUYECKUI M PU3NUECKHI CMBICI TPOU3BOJHON I PEIICHUs 3a/au.

MHoxecTBa M JIOTHKA:

cBOOO/IHO ONIEPUPOBATH MOHATUSIMU: MHOXKECTBO, OTIEpAIlU HAJl MHOKECTBAMU;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapar JUisi ONUCaHMs peallbHbIX MPOLIECCOB
U SIBJICHUI, IPU PEIICHUU 3a1a4 U3 IPYTUX y4EOHBIX MMPEIMETOB;

CBOOOJHO ONEpUPOBATh MOHATHUAMHU: OINpEAEICHUE, TeopeMa, ypaBHEHHE-CIIE/ICTBUE,
CBOMCTBO MaTeMaTHYeCKOro OObEKTa, [0Ka3aTelbCTBO, pPAaBHOCWIbHBIE YpaBHEHUS W
HEPABEHCTBA.

K konny oOyuenuss B 11 kiacce oOydaromuiicsi MOJIYYHUT CJEAYIOIIME IpeIMeTHbIE
pe3ysbTaThl MO OTJEIBHBIM TeMaM pabdoueil mporpaMMel yueOHOro Kypca «Anrebpa M Hauyana
MaTeMaTHYECKOT0 aHAJIN3a»:

Yuciia 1 BbIYUCICHUSA:

CBOOOZHO OINEpUpOBaTh MOHATHSIMM: HATypaJlbHOE M LEJI0€ YHCIO0, MHOXKECTBa
HaTypaJIbHBIX M LEJBIX YHCEN, UCIOIb30BaTh IPU3HAKU JenuMocTH nenbix yncen, HO u HOK
HaATypaJIbHbIX YHMCEeN JJIs pelleHus 3a7a4, IPUMEHATh anroput™ EBkinna;

CBOOOJHO ONEpUpOBaTh MOHATHEM OCTaTKa MO MOAYIIO, 3alHChIBaTh HATypaJIbHbIE YHCIIA
B Pa3IMYHBIX TO3UIIMOHHBIX CHCTEMAaX CUUCIICHUS;

CBOOOJHO ONEpPUPOBATh MOHATUAMHU: KOMIUIEKCHOE YHCIO M MHOXECTBO KOMILJIEKCHBIX
qucesl, IPEJICTaB/IsITh KOMIUIEKCHbIE YHciia B anreOpanyeckoil u TpUroHOMETpUYecKoi ¢opme,
BBITOJIHATH apU(PMETHYECKHE ONIEPALIUU C HUMH U U300paXkaTh Ha KOOPIUHATHON TJIOCKOCTH.

YpaBHeHHSs U HEPABEHCTBA:

CBO6OZ[HO OIICpUPOBATH IIOHATHAMMU HppauOHAJILHBIC, IIOKa3aTCIIbHbIC u
J'IOl"apI/ICbMI/I‘—IeCKI/Ie HEPABCHCTBA, HAXOJAWUTb HUX PCHICHHUA C IIOMOINBKO PAaBHOCHUIIBHBIX
Nepexoa0B;

OCYILIECTBISATH OTOOP KOpHEHN NpU PEeLIEeHUH TPUTOHOMETPUUECKOTO YPAaBHEHUS;



CBOOOJHO ONEpUpOBaTh MOHATHEM TPUTOHOMETPHUYECKOE HEPABEHCTBO, IPHUMEHSThH
HE0O0X0UMBIe (POPMYITBI ISl PEIICHHUSI OCHOBHBIX TUTIOB TPUTOHOMETPUIECKUX HEPABEHCTB;

CBOOOJHO ONEpUpPOBATh MOHATUSMH: CUCTEMa U COBOKYITHOCTh YPAaBHEHHH U HEPAaBEHCTB,
PaBHOCHIIbHBIE CUCTEMBI H CHCTEMBI-CIICIICTBHS, HAXOAUTh PEIICHHUS CUCTEMBI M COBOKYITHOCTEH
palMOHANIBHBIX, HpPpAlMOHANBHBIX, IIOKA3aTeNbHBIX M JIOTapU()MUYECKUX YpaBHEHUH U
HEPaBEHCTB;

pemiaTh palMoHalbHbIE, HPPALMOHANbHbBIE, I[OKa3aTeJabHbIE, JorapupMUUECKUe |
TPUTOHOMETPHUYECKIE YPaBHEHHS U HEPABEHCTBA, CO/ICPIKAIINE MOIYIIH U TTapaMeTpHhI;

IPUMEHATH Tpaduyeckre METOIbI ISl PElIeHUs] ypaBHEHUI U HEPABEHCTB, a TaKoKe 3a1a4
C MapaMeTpamu;

MOJICIUPOBATh pEANbHbIE CUTYallMM Ha s3bIKe aiareOpbl, COCTAaBJIATH BBIPAKEHUS,
YpaBHEHHS, HEPAaBEHCTBA M WX CHCTEMBI TI0 YCIOBHIO 3aJla4d, HCCIEIO0BaTh ITOCTPOCHHBIE
MOJIEJIN C UCTIOJIB30BAHUEM arapara anreopbl, HHTEPIPETUPOBATh MOTYUYEHHBINA Pe3ysbTaT.

®yHkuuu u rpadpuxku:

CTPOUTH TpaUKKU KOMIO3UIMHU (QYHKIHUNA C MOMOIIBIO 3JIEMEHTAPHOTO WCCIIEAOBAHUS U
CBOMCTB KOMITO3UIIMY JABYX (PYHKIIMIA;

CTPOUTh Te€OMETpHUecKue o0pa3bl ypaBHEHHMH ¥ HEpaBEHCTB Ha KOOPIMHATHOM
TUTOCKOCTH;

CBOOO/THO ONEPUPOBATH MOHATUAMU: TPAPUKH TPUTOHOMETPUUECKUX (YHKIINH;

NPUMEHSTH QYHKIMH 11 MOJICITUPOBAHHS U MICCIICIOBAHUS PEATBHBIX TPOIIECCOB.

Hayana maTeMaTH4eCKOro aHaJIM3a:

WCTIONIB30BaTh TPOM3BOMHYIO JUISI HCCIENOBaHWS (YHKIMM Ha MOHOTOHHOCTH U
KCTPEMYMBI;

HAXOJUTh HaNOOJIbIIIee 1 HANMEHbIIIee 3HaUeHNsI (PYHKITMH HEMPEPHIBHOW Ha OTPE3KeE;

UCIOJIb30BaTh MPOU3BOIHYIO Uil HAXOXKJECHHS HAMJIYYIlero pelieHust B MPHUKIAIHBIX, B
TOM YHCJIE COIMaIbHO-DKOHOMUYECKHX, 3aJladax, U OINpPENEeICHUS] CKOPOCTH M YCKOPEHUS
npoiiecca, 3alaHHOTro (GopMyIIoil Ui rpaduKoMm;

CBOOOJTHO OTIEPHPOBATH MOHATHAMH: TIEPBOOOpa3Hasi, ONpeAeIEHHBI HHTETPAJl, HAXOIUTh
NepBOOOPA3HbIE AIEMEHTAPHBIX (YHKIMH W BBIYUCIATH HHTErpan mo ¢opmyne Hprorona-
JleiiOnuma;

HaXOJUTh IJIOUIA]IU MIIOCKUX (PUTYp U 00BEMBI TENI ¢ TOMOIIBIO HHTETpaa;

UMETh TPEJCTABICHHE O MaTEeMAaTHYECKOM MOJICIIMPOBAHUHM Ha TPUMEpPE COCTABJICHUS
g depeHInaIbHbIX YpaBHEHHI,

pemaTh MpUKIaTHbIe 33[a9d, B TOM YHCIE COIHAIHHO-DKOHOMHUYECKOTO U (DPU3MYECKOTO
XapakTepa, CpeJICTBAMUA MaTeMaTHYECKOTO aHAIIN3a.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne HaumeHoBaHHUe pa3ieioB M TeM MPOrpPaMMbl KoanuectBo JJICKTPOHHbIE (IHPPOBHIC)
n/n o0pa3oBaTebHbIE PECYPChI
4acoB
MHokecTBO IeHCTBUTEIBHLIX YUCEIL.
1 MHorounensl. PaniionanbHble ypaBHEHHS U 24 https://resh.edu.ru/ https://www.yaklass.ru/
HepaBeHcTBA. CHcTeMbl IMHEHHBIX YpaBHEHUH
2 PyuKuum 1 rpaguku. CTeneHHas QyHKips ¢ 12 https://resh.edu.ru/ https://www.yaklass.ru/
LIEJIBIM [TOKa3aTeIeEM
3 ApHMETITICCKHH KOPEH, N-0H CTENEHH. 15 https://resh.edu.ru/ https://www.yaklass.ru/
HppalmoHaapHbIe YpaBHESHUS
4 Moxasatensras Qymrms, IokasarenbHLe 10 https://resh.edu.ru/ https://www.yaklass.ru/
ypaBHEHUS
5 Jlorapummraeckas ¢pyrxips. Jlorapupmuraeckue 18 https://resh.edu.ru/ https://www.yaklass.ru/
ypaBHEHUS
6 TpuroHoMeTpuueCcKie BEIPAKEHUS U YPABHEHUS 22 https://resh.edu.ru/ https://www.yaklass.ru/
7 ITocnenoBaTeIbHOCTH U IPOTPECCHH 10 https://resh.edu.ru/ https://www.yaklass.ru/
8 HenpepriBable dyHkimu. [IpousBoaHas 20 https://resh.edu.ru/ https://www.yaklass.ru/
9 HOBTOP eHue, 0000IeHHe, CHCTeMaTH3AIH 5 https://resh.edu.ru/ https://www.yaklass.ru/
3HAHUN
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 136
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11 KVIIACC

duekTpoHHbIEe (LM pPOBbIE)

Ne HaunmeHoBaHnue pa3aesioB U TEM MPOrPaMMbI Komwiectao 00pa3oBaTe/IbHbIE PECYPChI
n/n pasi porp JacoB P pecyp
1 HCCHeﬂOBaHI:Ie (pyHupii ¢ TOMOLIBI0 22 https://resh.edu.ru/ https://www.yaklass.ru/
TIPOU3BOTHON
2 [TepBooOpasHas U HHTErpal 12 https://resh.edu.ru/ https://www.yaklass.ru/
3 I'paduKu TpUrOHOMETPHHECKHX QYHKUMH. 14 https://resh.edu.ru/ https://www.yaklass.ru/
TpuroHoMeTpuIeCKIe HEPABECHCTBRA
4 VppaunonaibHeLe, NOKasaTe/bHEIC 1 24 https://resh.edu.ru/ https://www.yaklass.ru/
Jorapu(hMHICSCKHE HEPABECHCTBA
5 KowmruiekcHble yncia 10 https://resh.edu.ru/ https://www.yaklass.ru/
6 HarypasibHble U 11es1b1e Yyucia 10 https://resh.edu.ru/ https://www.yaklass.ru/
7 CHCTEMbI PALHOHATBHBIX, MPPALHOHATILHEIX . 12 https://resh.edu.ru/ https://www.yaklass.ru/
MIOKA3aTEJIBHBIX U JIOTApU(MUICCKUX YPABHCHUN
8 3aga4yu ¢ napaMeTpaMmu 16 https://resh.edu.ru/ https://www.yaklass.ru/
9 HOBTOP eHue, 0000IIeHNe, CHCTeMATH3AIIN 16 https://resh.edu.ru/ https://www.yaklass.ru/
3HAHUI
OBILIEE KOJIMYECTBO YACOB I10O ITPOTPAMME 136
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INOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC

Tema ypoka

MHOX€eCTBO, OIepanuy HaJ MHOKECTBAMH M UX CBOKCTBA

Juarpammsl Diinepa-Benna

[IpumeHeHne TeOpeTHKO-MHOXKECTBEHHOTO arrapara JJIs pelieHus 3a1a4
Parmonansheie yncia. OObIKHOBEHHBIE U IECTUYHBIE TPOOU, TIPOLIEHTHI,
OecKOHEUYHbIE MTEPUOANUECKHE JPOooH

Parnmonansheie ynciaa. OObIKHOBEHHBIE U IECTUYHBIE TPOOU, TIPOLIEHTHI,
OecKkOHEeUYHbIE NTEPUOANUECKUE IPOooH

[Tpumenenue apoGeit ¥ MPOLEHTOB I PELICHUs IPUKIIAIHBIX 3a/1a4
[Tpumenenue apobeit U MPOIEHTOB AJIs PELIEHUS MPUKIAIHBIX 3a/1a4
JenictBuTenpHble yncia. PannonanbHble U UPPALMOHAIIBHBIE YHUCIIA
ApudmeTrueckre onepanuu ¢ JeHCTBUTEIbHBIMHU YUCIaMU

Mopynb AEMCTBUTEIBHOIO YHUCIIA U €T0 CBOMCTBA

[TpuOnxEHHBIE BHIYMCICHUS, PAaBUiIa OKPYIJICHUS, IPUKHUIKA U OI[EHKA
pe3ysbTaTa BBIYUCICHUN

OcHOBHBIE METOIbI PEIIEHUS 1ENIbIX U APOOHO-pAIIMOHATIBHBIX YPAaBHEHHH
Y HEPABEHCTB

OcHOBHBIE METOIbI PEIIEHUS 1ENIbIX U APOOHO-pAIIMOHATIBHBIX YPAaBHEHHM
Y HEPABEHCTB

OcHOBHBIE METOIbI PELIEHUS 1ENIbIX U APOOHO-pAIIMOHATIBHBIX YPaBHEHHM
Y HEPABEHCTB

MHorousneHns! OT OJJHOM NepeMeHHOM. JleleHne MHOrouleHa Ha MHOTOYJIEH
¢ octatkoM. Teopema besy

MHorounens! ¢ neasiMu kodpdunnentamu. Teopema Buera

Pewienne cucreM JIMHENHBIX YpaBHEHUN

Pemenne cucreM TMHENHBIX YpaBHEHUN

Matpunia cucTeMbl JIMHENHBIX ypaBHEHUH. ONpeaenuTesb MaTpULbI 2% 2,
€ro reOMETPUYECKHUI CMBICI U CBOMCTBA; BBIYMCIICHHE €70 3HAYEHUS
Onpenenurens MaTpuipl 2X2, €ro TeOMETPUYECKUI CMBICI U CBOICTBA,
BBIYHCIICHHE €T0 3HAYEHUS

KonnuectBo

qacoB
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[Ipumenenue onpenennuTens Uil pelIeHus CUCTEMBI TMHEUHBIX YPaBHEHUN
Pemrenne npukiagHpIX 3a/1a4 ¢ TOMOLIBIO CHCTEMBI JTMHENHBIX YPABHEHUI
Pemenne npukiaaHbIX 3aa4 ¢ IOMOIIbIO CUCTEMBI JINHENHBIX YPABHEHUN
KonTpoasnasi padora Ne 1 no teme "PanuonanbHble ypaBHeHUS U
HepaBeHcTBa. CHcTeMbl JIMHEHHBIX YPaBHeHMIT"

OyHKIM, crlocoOb! 3aganus GyHKIMH. B3aumHo oOpaTHble QyHKIMH.
Komnozunus Gyskiumit

['paduk pyHkuMU. DneMeHTapHble IpeodpazoBaHus TpaduKoB QYHKIUI
Ob6nacTp omnpeieneHus: © MHOXKECTBO 3HaueHu pynkimu. Hymu pynkimu.
[TpoMexyTKH 3HAK MOCTOSIHCTBA

Yérnble u HeuéTHbIe pyHKuuu. [lepuoanyeckue pynkuuu. [Ipomexyrkn
MOHOTOHHOCTH (DYHKLIUU

MaxkcumyMmbl 1 MUHUMYMBI QyHKIMHA. Hanbombiee 1 HauMeHblee
3HaYeHUe PYHKIMH Ha IPOMEXKYTKE

JluneitHas, KBagpaTHUHas U JpOoOHO-THHEHHas PyHKINH

DNeMEeHTapHOE HCCIIEeI0OBaHNE U TOCTPOECHUE TpadUKOB ATHUX QYHKIUI
DJeMeHTapHOe UCCIIeI0BaHUE U MOCTPOEHUE rPauKOB 3TUX (HYHKIIUN
Crenensb ¢ 1eIbIM IToKa3aTeneM. bunom HrroToHa

Crenens ¢ nenslM nokasareneMm. bunom Herotona

Crenennas GyHKINS ¢ HATYpAJIbHBIM U IIEJIBIM MOKa3aTeneM. E€ cBoiicTBa
u rpaduk

KonTpoasnast padora Ne 2 no teme "Crenennas pynkuus. Eé
cBoiicTBa u rpagux"

ApudmeTrueckuil KOpeHb HaTypaJIbHON CTETIEHU U €r0 CBOMCTBA
Apudmernueckuii KOpeHb HaTypaJbHOM CTENIEHH U €0 CBOMCTBA
[TpeobpazoBaHus YHCIOBBIX BRIPAXKEHUHN, COJIEPKAIIMX CTETIEHN U KOPHU
[IpeoOpazoBaHus YUCIOBBIX BBIPAXKEHUH, COAECPIKAIINX CTENICHU U KOPHH
[TpeobpazoBaHus YHCIOBBIX BBIPAXKEHUH, COJIEPKAIIMX CTETIEHN U KOPHU
WppannonaneHele ypaBHeHNs. OCHOBHbBIE METO/bI PEILIEHUS
UppalOHaIbHBIX YPAaBHEHUH

WppannonaneHele ypaBHeHNs. OCHOBHbBIE METO/BI PEILIEHUS
UppalOHaIbHBIX YPaBHEHUH

WppannonaneHele ypaBHeHUs. OCHOBHBIE METO/BI PELLIEHUS
UppalOHaIbHBIX YPAaBHEHUH
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45
46
47
48

49

50
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52
53
54
55
56
57

58

59

60

61

62
63
64
65
66
67
68
69
70
71

PaBHOCHMIIBHBIE TEpEXOBI B PELLIEHUH UPPALIMOHAIBHBIX YPABHEHUN
PaBHOCHMIIBHBIE TEpEXObl B PEILICHUN UPPAIMOHAIBHBIX YPaBHEHUN
PaBHOCMIIBHBIE TEpEXOBI B PELLIEHUH UPPALIMOHAIBHBIX YPAaBHEHUN
PaBHOCHIIBHBIE TEpEXObl B PELLIEHUN UPPALIMOHAIBHBIX YPaBHEHUN
CBoiicTBa u rpaduk KOpHS N-0if cTeNeHu Kak (yHKIIUK OOpaTHOM CTENEHH
C HaTypaJbHBIM [TOKa3aTeaeM

CBoiicTBa U rpaduk KOpHS N-0if CTeNeHu Kak (yHKIIUU OOpaTHOM CTENECHH
C HaTypaJbHBIM [TOKa3aTeaeM

KonTpoansnas padora Ne 3 nmo teme ""CBoiicTBa U rpadpuk KOpHA n-oi
crenenn. MppaunonanbHbie ypaBHeHus '

Crenens ¢ palMoHaIbHBIM [TOKA3aTENEM U €€ CBOWCTBA

CreneHp ¢ pallMOHAIBHBIM MTOKA3aTeNIEM U €€ CBOMCTBA

Crenens ¢ palMoHaIbHBIM [TOKA3aTENEM U €€ CBOWCTBA

[ToxazatenbHas QyHKLuUsA, €€ cBoWcTBa U TpaduK

Hcnonp3oBanue rpaduka GyHKIMN A5 peIeHUs] ypaBHEHUI
Hcnonp3oBanue rpapuka GyHKIUH 175 pelIeHUs] ypaBHEHUN
[TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PELICHUS T0KA3aTEIbHBIX
YpaBHEHUI

[lokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PELIEHUS T0KA3aTEIbHBIX
YpaBHEHUI

[lokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PELIEHUS T0KA3aTEIbHBIX
YpaBHEHUI

KonTposbnast padora Ne 4 no teme "'[lokasarenbHas GpyHKIHA.
Iloka3areqbHble ypaBHeHus'"

Jlorapudm umcna. CoiicTBa jorapudma

Jlorapudwm ymncna. CpoiicTBa norapudma

Jlorapudm uncna. CoiicTBa jorapudma

JlecsiTuuHble U HATYpaJibHbIE JTOTapU(PMBbI

JlecaTuuHble U HaTypaJibHbIE JOTapH(pMbI

[TpeoOpazoBanue BbIpaKeHH, COEPKALIUX JoraprudMbl
[IpeoOpazoBanue BBIpaKEHU, COAEPIKALINX JIOTAaPU(MBI
[TpeoOpazoBanue BbIpaKeHH, COIEpPKALIUX JoraprudMbl
Jlorapudmuueckast pyHKIHs, €€ CBOMCTBA U Tpaduk

Jlorapudmuueckas pyHkIus, €€ CBONCTBA U rpauk
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72
73

74

75

76

71
78

79

80
81
82
83

84

85

86
87
88
89
90
91
92
93
94
95
96
97
98
99

Hcnonp3oBanue rpaduka GyHKIMN A5 peIIeHUs] ypaBHEHUI
Hcnonp3oBanue rpapuka GyHKIUH 175 pelIeHUs] ypaBHEHUN
Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE METO/IbI PEILICHHS
jgorapu(pMUUECKUX ypaBHEHHH

Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE METO/IbI PEILICHHS
Jgorapu(pMUUECKUX YpaBHEHHH

Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE METO/IbI PEILICHHS
jorapu(pMUUECKUX ypaBHEHHH

PaBHOCHIIbHBIE TTEPEXOIbl B PEIIEHUH JIOrapu(pMHUUECKUX YpaBHEHUN
PaBHOCHIIBHBIE TEpEXObl B PEILIEHUH JIOTAPU(PMUUECKUX ypaBHEHUN
KonTpoabnas padora Ne 5 no teme "Jlorapugmuyeckas pyHkuus.
Jlorapupmuyeckue ypapHenus'"

CuHyc, KOCHHYC, TAHT'€HC ¥ KOTAHI'€HC YUCIIOBOTO apryMEHTa
CuHyc, KOCHHYC, TAHT'€HC U KOTAHI'€HC YUCIOBOTO apryMeHTa
ApKCUHYC, apKKOCUHYC ¥ apKTaHI'€HC YUCIIOBOTO apryMeHTa
ApKCUHYC, apKKOCHHYC U apKTaHT'€HC YUCIIOBOTO apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb, OIIPEEIICHNE TPUTOHOMETPUUECKUX
(GYHKIHI YUCIOBOTO apryMeHTa

TpuroHomerpudeckas OKpyKHOCTb, OIIPEEICHNE TPUTOHOMETPUUECKUX
(GYHKIHI YUCIOBOTO apryMeHTa

OcCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITBI

OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI

OcCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITBI

OcHOBHbBIE TPUTOHOMETPUYECKHE (POPMYITBI

[IpeobpazoBanne TPUTOHOMETPUUECKUX BBIPAKECHUIN
[TpeobpazoBaHne TPUTOHOMETPUUYECKUX BBIPAKEHUN
[IpeobpazoBanue TPUTOHOMETPUUECKUX BBIPAKESHUH
[TpeobpazoBaHne TPUTOHOMETPUUYECKUX BBIPAKEHUN

Pemenne TpUroHoOMeTpUUECKUX YpaBHEHHUM

Pemenne TpuroHoMeTprUYECKUX ypaBHEHUN

Pemenne TpUroHoOMeTpUUECKUX YpaBHEHHUM

Pemenne TpuroHoMeTprUYECKUX ypaBHEHUN

Pemenne TpUroHoOMeTpUUECKUX YpaBHEHHM

Pemrenne TpuroHoMeTprUYEeCKUX ypaBHEHUN
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101

102

103

104
105
106
107

108

109

110

111

112
113
114
115
116
117
118
119
120
121
122
123
124
125
126

Pemenne TpUroHoMeTpUUECKUX YpaBHEHHM

KonTpoasnast padora Ne 6 no teme ""'Tpuronomerpuyieckue
BbIPa’KeHHs 1 TPUTOHOMETPHYeCKHe ypaBHeHus "
ITocnemoBaTeILHOCTH, CIIOCOOBI 3aaHUs ITOCIEA0BATEILHOCTEH. MeTox
MaTEMaTUYECKON UHIIyKIIUU

MOHOTOHHBIE U OTpaHUYEHHBIE MOoceoBaTebHOCTU. McTopus ananu3a
0ECKOHEYHO MaJIbIX

Apudmernueckas rnporpeccus

I'eomeTpuueckas nporpeccus

beckoneuyHo yObIBaroIIasi reOMETpHUYEcKasl Mporpeccus

CymMa 6eckOHEeuHO yOBIBAIOIIEH reOMETPUUECKOM porpeccun
JInHenHsbI 1 3KCNIOHEHIMANIBHBIN pocT. Yncio e. @opmyra CIOXKHBIX
IIPOLIEHTOB

JInHenHsbI 1 3KCNOHEHIMANIBHBIN pocT. Yncio e. @opmyra CIOXKHBIX
IIPOLIEHTOB

Hcnonp30BaHue NpOTrpeccuu JUIsl pelIeHrs peabHbIX 3ajad MPHUKIaIHOTO

Xapakrtepa
UccnenoBarenbckas padota mo teme "l[locnenoBaTenbHOCTH M
nporpeccun"

HemnpeppiBHble (hyHKIIUN U UX CBOWMCTBA

Touka pa3pbiBa. ACUMITOTHI rpaUKoOB GyHKINI

CpoiicTBa (yHKIIMI HEMIPEPHIBHBIX Ha OTPE3Ke

CBoiicTBa (hyHKIMI HETIPEPBIBHBIX HAa OTPE3KE

MeTto MHTEpPBAJIOB ISl pEIICHUS] HEPABEHCTB

MeTto MHTEpPBAJIOB [UIsl PEIICHUS] HEPABEHCTB

MeTto MHTEpPBAJIOB ISl pEIICHUS] HEPABEHCTB

[TpumeHeHne CBOMCTB HENIPEPBIBHBIX (DYHKIIMH TSl peIIeHHs 3a/1a4
[TpumeHeHue CBOMCTB HENPEPHIBHBIX (QYHKIIUM JIJIsl pelIeHns 3a/1a4
[lepBas u BTOpas mpon3BoIHbIE GYHKIIUU

Onpenenenne NpoU3BOJHON U €€ T€OMETPUUECKUN CMBICIT.
Omnpenenenne MPOU3BOJHON U €€ PU3UIECKHUI CMBICIL.

VYpaBHeHHe KacaTeabHOU K rpaduky QpyHKIMN

VYpaBHeHHEe KacaTeNbHON K TpapuKy QyHKIHUN

[TpousBoHBIE AJIEMEHTAPHBIX (PYHKUINI
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127

128

129

130

131

132

133

134

135

136
OBIIEE KOJIMYECTBO YACOB ITO
[TPOIT'PAMME

[IpousBoHBIE AIE€MEHTAPHBIX (PYHKINH

[Tpon3BoHAS CYMMBI, TPOU3BEICHHUS, YACTHOTO M KOMITO3UITUH (YHKITHIA
[IpousBoHAs CYMMBI, IPOU3BEACHUS, YACTHOTO ¥ KOMITO3UIIUU ()YHKITHI
[Tpon3BoHAS CYMMBI, TPOU3BEICHHUS, YACTHOTO M KOMITO3UITUH ()YHKITHIA
KonTpoasnas padora Ne 7 no reme "IIponzsoanan'

[ToBTOpEeHME, 0000IIEHNE, CCTeMaTH3alus 3HaHui: "Y paBHeHUS"
[ToBTOpenue, 0600mEeHne, cucTeMaTu3alus 3HaHui: "OyHKIUN"
HTorosasi KoHTpO/ILHAsSI padoTa

[ToBTOpeHnue, 06001IeHNe, cCCTeMaTU3allus 3HAHUI

[ToBTOpEeHME, 0600IIEHUE, CHCTEMAaTH3allUs 3HAHUHT

136
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16

17
18
19
20
21
22
23
24
25
26
27

Tema ypoka

IIpumMeHeHne NpOU3BOJHOMN K HUCCIEI0BaHNIO (DYHKIIMHA HA MOHOTOHHOCTb M 3KCTPEMYMBI
[TpumeHeHne IPOU3BOTHON K UCCIIEIOBaHNIO (DYHKIIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI
IIpumMeHeHne NpoU3BOJHON K HCCIeI0BaHUIO (DYHKIIMHA HA MOHOTOHHOCTb M 9KCTPEMYMBI
[TpumeHeHne TPOU3BOTHON K UCCIIEIOBAHNIO (DYHKIIMK HA MOHOTOHHOCTB M 9KCTPEMYMBI
IIpumMeHeHne NpOU3BOJHOMN K HCCIEI0BaHNIO (DYHKIIMHA HA MOHOTOHHOCTb M 3KCTPEMYMBI
[TpumeHeHne TPOU3BOTHON K UCCIIEIOBAaHNIO (DYHKIIMK HA MOHOTOHHOCTB M 9KCTPEMYMBI
Haxoxxaenne HauOombIIero 1 HAMMEHBIIETO 3HaYEeHUsI HENIPEPhIBHOM (DYHKIMM Ha OTpe3Ke
Haxoxxnenne HanOobIero 1 HAMMEHBIIETO 3HAYEHUsT HETIPEPBIBHOM (PYHKITMH HA OTpE3Ke
Haxoxxaenne HauOombIIero 1 HAMMEHBIIETO 3HaYEeHUsI HENIPEPhIBHOM (DYHKIMM Ha OTpe3Ke
Haxoxxnenne HanOobIero ¥ HAMMEHBIIETO 3HAYEHUsT HETIPEPBIBHOM (PYHKITMH HA OTpE3Ke
Haxoxxaenne HauOombIIero 1 HAMMEHBIIETO 3HaYEeHUsI HETIPEPhIBHOM (PYHKIIMM Ha OTpe3Ke
Haxoxxnenne HanOobIero ¥ HAMMEHBIIETO 3HAYEHUsT HETIPEPBIBHOM (PYHKITMH HA OTpE3Ke
[IpuMeHeHne MPON3BOJHON I HAXO0XKACHNS HAWTYYILIEro PEIIEHUs B IPUKIIAIHBIX 3a1a4ax
[IpumeHneHre MpON3BOHON JUI HAXO0XKACHNS HAWTYUILEro peleHus B IPUKIIAIHbIX 3a/1a4ax
IIpuMeHeHne NPOU3BOIHOMN AT ONPEeNICHUs CKOPOCTH U YCKOPEHMS ITpoliecca, 3a1aHHOro (GopMysoi
WK TpapuKOM

[IpuMeHeHne TPOU3BOIHOMN AT ONPEeNICHUsI CKOPOCTH U YCKOPEHMS ITpoliecca, 3a1aHHOro (opMysoi
WK TpapuKOM

Kommozurus ¢hyHKImii

Komnozumus GpyHKImii

Kommozurus ¢hyHKImii

I'eomeTpuueckue oOpa3sl ypaBHEHUH Ha KOOPIWHATHON IIIOCKOCTH

I'eomerpuueckue oOpa3bl ypaBHEHUN Ha KOOPAMHATHOM MIIOCKOCTH

KonTponbras pabora: "UccnenoBanue GyHKIHA ¢ TOMOIIBIO TIPOU3BOIHOMN"
IlepBooOpa3Hasi, OCHOBHOE CBOMCTBO NMEPBOOOPA3HBIX

[lepBooOpasubie ameMeHTapHBIX (GyHKIMNA. [IpaBuna HaxoXAeHNST IEPBOOOPAZHBIX
IlepBooOpa3Hbie aneMeHTapHbIX (QyHKIMNA. [IpaBuna HaxokaeHUs IEpBOOOPA3HBIX
Nurerpain. I'eoMeTpu4ecKuil CMBICI HHTErpalla

Brruucnenue onpeaenéHnoro uarerpaia mno ¢popmysie Hetorona-Jleiibania

KoaunuyecTtBo

yacoB
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28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61

Brruucnienune onpenenéunoro unrterpaia mno gopmyne Herotona-JleiiGnumna

[Ipumenenue nnTerpana s HaX0XACHUS IUIoLaIel TUIOCKUX GUryp

[IpumeHeHne UHTErpaia s HAXOXKAEHUS 00bEMOB reOMETPHUUECKUX TeIl

[Ipumeps! pemiennii AuddepeHrnalbHbIX YpaBHEHHM

[Tpumeps! perenuit uddepeHaIbHbIX ypaBHEHUN

MaremaTuueckoe MOJEINPOBAHNUE PEAIbHBIX MPOLECCOB ¢ MOMOMIbIO U] PepeHInanbHbIX YpaBHEHUN
Konrponsnas pabora: "[leppooOpa3Has u unrerpan"

Tpuronomerpudeckue GyHKIMH, UX CBOWCTBA U TpapuKu

Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku

Tpuronomerpudeckue GyHKIMH, UX CBOWCTBA U TpapuKu

Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku

Tpuronomerpudeckue GyHKINH, UX CBOMCTBA U IpapuKu

OT100p KOpHEH TPUTOHOMETPUYECKUX YPAaBHEHUH ¢ TOMOIIBIO TPUTOHOMETPHUUECKON OKPYKHOCTH
OT60p KOpHEN TPUTOHOMETPUUECKUX YPAaBHEHHH C MOMOIIbIO0 TPUTOHOMETPUYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUYECKUX YPaBHEHUH ¢ TOMOIIBIO TPUTOHOMETPHUUECKON OKPYKHOCTH
OT60p KOpHEN TPUTOHOMETPUUECKUX YPAaBHEHHH C MOMOIIbIO0 TPUTOHOMETPUYECKOM OKPYKHOCTHU
Pemenne TpUroHOMeTpUUYECKUX HEPABEHCTB

Pemenuie TpUroHOMeTpUYECKUX HEPABEHCTB

Pemenne TpUroHOMeTpUUYECKUX HEPABEHCTB

Pemennie TpUroHOMeTpUYECKUX HEPABEHCTB

Konrponsnas padora: "['paduku Tpuronomerpuueckux GpyHkiuid. TpuroHomeTpuieckrue HepaBeHCTBA"
OcHOBHBIE METOIbI PEIIEHUS TTOKa3aTeNbHbIX HEPABEHCTB

OcCHOBHBIE METO/BI PELLIEHUS TIOKA3aTEIbHBIX HEPABEHCTB

OcHOBHBIE METO/IbI PEILIEHUS TTOKa3aTebHbIX HEPABEHCTB

OcCHOBHBIE METO/BI PELLIEHUS TIOKA3ATEIbHBIX HEPABEHCTB

OcCHOBHBIE METOIbI PELIEHUS JIOTapU(PMUIECKIX HEPABEHCTB

OCHOBHBIE METO/IbI pelICHHs JOrapu(PMHUUECKUX HEPABEHCTB

OcCHOBHBIE METOIbI PELIEHUS JIOTapu(PMUIECKIX HEPABEHCTB

OCHOBHBIE METO/IbI pelIeHHs JTOrapu(PMHUUECKUX HEPABEHCTB

OcCHOBHBIE METOIbI PEILIEHUS UPPAIIOHATbHBIX HEPABEHCTB

OcCHOBHBIE METO/BI PELLIEHUS UPPALIMOHAIBHBIX HEPABEHCTB

OcHOBHBIE METOIbI PEILIEHUS UpPAIOHATbHBIX HEPABEHCTB

OCHOBHBIE METOBI PELLIEHUS UPPALIMOHAIBHBIX HEPABEHCTB

I'padmueckue MeToabl penieHus] HppallMOHAIbHBIX YpaBHEHUN
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62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
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84
85
86
87
88
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90

91

92
93
94

I'paduueckue MeTOIbI PELICHUs UPPALIMOHATIBHBIX YpaBHEHUN

I'padmyeckue MeToabl pemeHus oKa3aTelbHbIX YpaBHEHUN

I'paduueckue MeTO bl PELIeHNs TOKAa3aTeIbHBIX HEPAaBEHCTB

['padmueckue MeToabl peuieHus JJorapupMUUIECKUX ypaBHEHU N

I'paduueckue MeTo bl peLIeHUs JOTapu(PMUIECKIX HEPABEHCTB

I'padmyeckue meToabl pemeHus JJorapupMUIECKIX HEPABEHCTB

I'paduueckue MeTOIbI PELICHUs TOKA3aTeNbHbIX U JJOTapu(pMUUECKUX YpaBHEHUN
I'padmueckue MeToabl penieHus MOKa3aTeNbHbIX U JIOTApU(PMUUECKUX YpaBHEHUIN
I'paduueckue MeTO bl peLIeHNs TOKA3aTeIbHbBIX U JOTapu(MUUECKUX HEPABEHCTB
I'padmyeckue MeToabl peleHus MOKa3aTeNbHbIX U JIOTApU(PMUIECKIX HEPABEHCTB
Konrponsnas pabdora: "UpparroHansHble, IOKa3aTelbHbIE U JOrapupMHUUECKUe HepaBeHCTBa"
KommnekcHble uncna. AnreOpanyeckas U TpUroHoMeTpudeckas GopMbl 3aMCH KOMIUIEKCHOTO YHCIia
KommnnekcHble uncna. Anredpandeckas 1 TpUroHOMeTpuyeckast pOpMbI 3alUCH KOMIUIEKCHOTO YHuciia
ApudmeTrueckre onepanuy ¢ KOMIJIEKCHBIMH YHCIIaMU

Apudmernueckue onepanuy ¢ KOMIJIEKCHBIMH YU CIaMH

N300paxkeHne KOMITJIEKCHBIX YHCET Ha KOOPIAUHATHON IIOCKOCTH

N3006paskeHre KOMIUIEKCHBIX YUCEN Ha KOOPAWHATHOM MI0CKOCTH

®opmyna Myaspa. KopHu n-0#1 CTeNeHN U3 KOMILIEKCHOTO YnCia

®opmyna Myaspa. Kopau n-oii cTeneHH U3 KOMIIEKCHOTO YHCIa

[IprmeHeHre KOMIUIEKCHBIX YMCEN JUIs pelleHus: (U3MUecKUX U TeOMETPUUECKHX 3ajay
Konrponsnas pabdora: "KommiekcHsie yncna"

HarypanbHble u 1ienbie ynciia

HatypanbHble u nensle yucina

[IpuMeHeHre NPU3HAKOB AEIIUMOCTH LEIBIX YHCEIT

[IpuMmeHeHne NPU3HAKOB AETUMOCTH LIENIBIX YHCET

[Ipumenenne npusHakoB aenumocty nensix yucesr: HOJl n HOK

[Ipumenenne npusHakoB aenumocty nensix yucen: HOJl u HOK

[IpuMeHeHre MPU3HAKOB AEIIMMOCTH LEIBIX YHCEI: OCTATKU 10 MOTYIIIO

[IpuMmeHeHre MPU3HAKOB AETUMOCTH LEJIBIX YUCEI: OCTaTKU M0 MOAYIIIO

[IpuMeHeHne MPU3HAKOB AEIMMOCTH LEIbIX YUCEI: alropuT™ EBKIIMIA JUIsl pelieHus 3a/1a4 B HEIbIX
qucIax

KonTponbhas pabota: "Teopus nensix uncen"

Cucrema 1 COBOKYITHOCTh YpaBHEHHI. PaBHOCUIIBHBIE CHCTEMBI M CUCTEMBI-CIIEICTBUS
Cucrema ¥ COBOKYITHOCTh YPaBHEHHMI. PaBHOCUIIBHBIE CHCTEMBI U CUCTEMBI-CIIECTBUS
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99
100

101
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109
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111
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113
114
115
116

117

118

119

120
121

OCHOBHBIE METOBI PEILIEHUS CUCTEM U COBOKYITHOCTEN PAllMOHAJIBHBIX YPAaBHEHUN

OCHOBHBIE METO/IbI PEIIEHUSI CUCTEM U COBOKYITHOCTEN MPPAlMOHAIBHBIX YPAaBHEHHUI

OCHOBHBIE METO/BI PEILIEHUS CUCTEM U COBOKYITHOCTEN NOKA3aTEJIbHBIX YPAaBHEHUN

OCHOBHBIE METO/IbI PEIIEHUSI CHCTEM U COBOKYITHOCTEM MOKA3aTEIbHbBIX YPABHEHUN

OCHOBHBIE METO/IbI PEILICHHUS CUCTEM U COBOKYITHOCTEH JOrapupMUUECKUX ypaBHEHUI

OCHOBHBIE METO/IbI PELLIEHUS] CUCTEM U COBOKYITHOCTEH JIOrapu(pMUIEeCKUX ypaBHEHUN
[IpuMeHeHHe cHCTeM K pelIeHUI0 MaTeMaTHYeCKUX 3a7a4 M 33]a4 U3 Pa3IMuHbIX 00JacTell HayKu U
peaabHON KU3HHU, MHTEPIIPETALUS MTOJYYEHHBIX PE3YJIbTATOB

[IpuMeHeHHe cHCTeM K pelIeHUI0 MaTeMaTHYeCKUX 3a7a4 M 33]a4 U3 Pa3IMuHbIX 00jacTell HayKu U
peanabHON KU3HHU, HHTEPIIPETALUS MTOJYYEHHBIX PE3YJIbTATOB

[IpuMeHeHre HEepaBEHCTB K PEIICHUIO MaTeMAaTHUECKUX 3a/1a4 U 33/1a4 U3 pa3InYHbIX 001acTeil Hayku
Y peaJIbHOW KU3HH, HHTEPIPETALMS NOJYyYCHHBIX PE3yJIbTaTOB

Konrtponbnas pabdora: "Cucremsl palliOHAIBHBIX, HPPALIMOHAIBHBIX ITOKA3aTEIbHBIX U
norapuMUYECKUX ypaBHEHUI"

PannonaneHble ypaBHEHHUS ¢ TapaMeTpaMHu

PanmoHaneHbIE HEpaBEHCTBA C MapaMeTpaMHU

PanmonaneHele cucTeMsl ¢ mapaMeTpaMu

HppanmroHanbHble ypaBHEHMsSI, HEPABEHCTBA C TapAMETPAMHU

HppanmoHanpHele CUCTEMBI ¢ TapaMeTPaMHU

[Toka3zaTenbHbIE ypaBHEHUS, HEPABEHCTBA C ITApaMETPAMU

IlokazarenbHbIE CUCTEMBI C TApaMETPaMuU

Jlorapudmuueckue ypaBHEHUS, HEPaBEHCTBA C MapaMeTpaMu

Jlorapudmuyeckre CUCTEMBI ¢ TapaMeTpaMu

Tpuronomerprueckre ypaBHEHHUs € ITapaMeTpamMmu

TpuroHomMeTpuuecKre HEPABEHCTBA ¢ TapaMETPAMHU

TpuronomeTpuyecKkre CUCTEMBI € ITapaMeTpamMmu

ITocTpoeHue u uccaen0BaHNE MATEMATHYECKUX MOJIEIIEN PEANIBHBIX CUTYalMi ¢ IIOMOILBIO YPaBHEHUM
C IapameTpaMu

ITocTpoeHue u uccaen0BaHNE MATEMATUYECKUX MOJIEIIEN PEANIBHBIX CUTYallui C ITIOMOILBIO CUCTEM
YpaBHEHUH € ITapaMeTpaMmu

ITocTpoeHue u uccaen0BaHNE MATEMATHYECKUX MOJIEIIEN PEANIBHBIX CUTYallui ¢ ITIOMOILBIO CUCTEM
YpaBHEHUH € ITapaMeTpaMmu

KonrponbHas pabdora: "3anauu ¢ mapamerpamu”

[ToBTOpenme, 0600IIEeHNEe, CUCTEMATH3aIMsl 3HaHU: Y paBHEeHU"
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125
126
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129
130
131
132
133
134
135
136

[ToBTOpeHue, 06001IeHNE, cCUCTEMATH3AIUS 3HAHUH:
[ToBTOpenue, 0600IEeHNe, CUCTEMATHU3AIIHS 3HAHWNA:
[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 3HAHUH:
[ToBTOpeHme, 0600IIEeHNe, CUCTEMATHU3AIIHS 3HAHWNA:
[ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 3HAHUH:
[ToBTOpeHme, 0600MEeHNe, CUCTEMATHU3AIIHS 3HAHUNA:
[ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 3HAHUH:
[ToBTOpeHue, 0600IIEeHNEe, CUCTEMATHU3AIIHS 3HAHWNA:
[ToBTOpenue, 06001IeHNE, cCUCTEMATH3AIUS 3HAHUH:
[ToBTOpeHme, 0600IIEeHNe, CUCTEMATHU3AIIHS 3HAHWNA:
[ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 3HAHUH:
[ToBTOpenue, 0600IIEeHNEe, CUCTEMATHU3AIIHS 3HAHWN:

HroroBast KOHTpOJIbHAST paboTa
[ToBTOpenme, 0600MIIeHNEe, CUCTEMATU3AIIMS 3HAHUN
[ToBTOpeHue, 06001mIeHNe, cCCTeMAaTH3allus 3HAHUI

OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME

"YpaBHenus"

"VpaBHeHus. CucteMbl ypaBHEHHN"
"Hepasenctaa"

"HepaBeHncrpa"

"Hepasenctaa"

"IIpon3BoaHas U €€ NPUMEHEHUE
"IIpon3BogHas u €€ npuMeHeHue'
"IIpon3BogHas u €€ npuMeHeHue"
"MuTerpai u ero npuMeHeHue"
"®yHkun"

"®ynkuun"

"®yHkun"

"

—
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O

MNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYHEHUKA
Matematnka: anredpa 1 Ha4asa MaTeMaTHYECKOTO aHaIN3a, reoMeTpus. AnreOpa 1 Hadana
MaTtemaTtuueckoro aHanuza. 10-11 knaccer: yue6. s obmeoOpazoBat. opranu3anuii: 6a30BbIi 1
yray6un.ypoBuu/[ AnumoB L A. u np.].-7-e u3n. — M.:Ilpocsemienue, 2019. — 463 c.

METOJUYECKHUE MATEPHUAJIBI AJI5S1 YYUTEJIA
Matemartnka: anredpa u Ha4asa MaTeMaTHYECKOTO aHaIN3a, reoMeTpus. AnreOpa 1 Hadana
maTtemaTuueckoro aHanuza. 10-11 knaccel: yue6. s obmeobpazoBat. opranu3anuii: 6a30BbIi 1
yray6un.ypoBuu/[ AnumoB LA u np.].-7-e uzn. — M.:Ilpocsenienue, 2019. — 463 c.

IIAD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChI CETHU
https://skysmart.ru/articles/mathematic/uravnenie-kasatelnoj-k-grafiku-funkcii
HUHTEPHET

https://resh.edu.ru/

https://www.yaklass.ru/



https://www.yaklass.ru/
https://resh.edu.ru/
https://skysmart.ru/articles/mathematic/uravnenie-kasatelnoj-k-grafiku-funkcii

