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HOACHUTEJIBHAS 3AIIMCKA

VYueOHbIl Kypc «Anredpa W Haudajla MaTEMaTUUYECKOTO aHallu3ay» SBISIETCS
OJIHUM U3 Haubojiee 3HAYMMBIX B MPOrpamMMe CpeaHero oOIiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuYMBAET MHCTPYMEHTAIbHYIO 0azy i
M3YUYEHHUsI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JPYroil CTOpoHbl, GopMUpyeT
JIOTUYECKOEe U aOCTPAaKTHOE MBIIUICHHE 00Yy4YalolKUXCsl Ha YPOBHE, HEOOXOAUMOM
JUISL OCBOCHUSI UH(POPMATUKU, OOIIIECTBO3HAHUS, UCTOPHUH, CIIOBECHOCTH U JIPYTUX
auciuIuiiH. B paMkax naHHoOro ydeOHOro Kypca oOydaromivecsl OBIIAJI€BAIOT
YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHON HaykH, KoTopas (OpMyJIupyeT CBOU
JOCTHXKEHUSI B MAaTEMaTUUECKOU (popme.

VY4eOHbIll Kypc anreOpbsl U Hayajdl MaTEMaTHYECKOTO aHajau3a 3akKjablBacT
OCHOBY Il YCIEIIHOTO OBJAQJCHUS 3aKOHAMH (PU3HKH, XHUMUH, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHEHIIMM Pa3BUTHUSI IKOHOMUKH U OOIIECTBEHHOMN KU3HHU,
MO3BOJISIET OPUEHTHUPOBATHCSI B COBPEMEHHBIX ITM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BaTh WX JUIS JaJIbHEHIIEro oOpa3oBaHUs U B
MOBCETHEBHOM KM3HU. B TO ke Bpems oBlajieHne aOCTPAKTHBIMU U JIOTUYECKH
CTPOTMMH KOHCTPYKLMSIMH ajureOpbl M MaTeMaTHYeCKOro aHajlu3a pa3BUBACT
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JI0Ka3bIBAThH
YTBEPKJEHHUSI C MOMOIIBI0 MHAYKIIMU U PACCYXKIaTh JE€TyKTUBHO, MCIOIb30BAThH
0000I1IeHNe W KOHKPETH3aIMi0, a0CTparupoBaHHE W AaHAJIOTHIO, (OPMUPYET
KpEaTUBHOE M KPUTHYECKOE MBIIIUICHHE.

B xone usydyenus yueOHOro Kypca «Anrebpa u Havajla MaTeMaTHYECKOTrO
aHanM3a» OOydYarolIMecs MOJy4YaloT HOBBIM OMBIT PEIICHUS TPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO TIOCTPOCHHSI MAaTeMaTHYECKUX MOJIEIEeH peanbHBbIX CUTYaIlHi,
UHTEPIPETAIMM  TOJYYECHHBIX  PEIICHHWM, 3HAKOMSTCA C  MpUMepaMu
MaTeMaTH4YeCKUX 3aKOHOMEPHOCTE B TMPUPOAE, HAyKe U HUCKYCCTBE, C
BBIJAIOIIUMUCS MATEMAaTUYECKUMHU OTKPBITUSIMUA U UX aBTOPaMHU.

VY4eOnbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIHHBIM TOTEHIIUATIOM,
KOTOpBIN peanu3yeTcsi KakK uepe3 yd4eOHbI MmaTepual, CHOCOOCTBYIOIIHMA
(dbopMHUPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
NEATENIbHOCTH, TpeOyolieil MpOJOJKUTENbHONM  KOHUEHTpPAallMKM BHUMAaHMUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 33 IOJYyYECHHBIH
pe3yibTar.

B ocHoBe MeTtommkum oOydeHus anreOpe W HadagaM MaTeMaTHYECKOTO
aHaJu3a JISKUT JEATeIbHOCTHBINA MPUHIIUI OOY4YEeHUS.

B crpykrype yueOHOro kypca «Anredpa M Haudajla MaTeMaTHYEeCKOIo
aHaJM3a» BBIICJICHBI CIEIYIOLIUE COJIepKATEeIbHO-MEeTouYecKre muHuu: «Hucna



U BhIUHCICHUSN», «DYHKIIMU U Tpadukm», «YpaBHCHH M HEpaBeHCTBa», «Hauama
MaTeMaTHYecKoTo aHanu3a», «MHOXecTBa W JIOTHKa». Bce OCHOBHEIC
COJIePKATeIIbHO-METOIMUECKUE JIMHUU UW3YYarOTCS Ha TPOTSHKEHUU JBYX JIET
o0ydyeHHss Ha YpPOBHE CpeIHEero oomiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
JpyT Ipyra U MOCTETICHHO HACHIMIAsCh HOBBIMM TeMaMHU W pazzicnamu. JlaHHBINA
y4eOHBIM KypC SBJISETCS WHTETPATHBHBIM, TIOCKOJIBKY OOBEIMHICT B cede
colepkaHNe HECKOJIbKAX MaTEMaTHYeCKHX JTUCIUIUIMH, TaKWX Kak anreopa,
TPUTOHOMETPHS, MAaTEeMAaTHYSCKUHA aHalM3, TEOPHS MHOXKECTB, MaTeMaTHUYECKasl
noruka u apyrue. [lo Mepe Toro kak oOyuaromuecs OBIaJEBarOT BcE Oosee
MIHPOKUM MaTEMaTHYSCKUM allapaToM, y HUX TOCIEA0BATEIBHO (OPMUPYETCS U
COBCPIIIEHCTBYETCS YMEHHE CTPOWTh MATEMATHUECKYI MOJENb peaabHOM
CUTYaIllH, MMPUMEHSATH 3HAHUS, MOJyUYCHHBIC MTPU U3YYCHUH YYCOHOTO Kypca, JUIs
pEIIeHUs] CAaMOCTOSTETFHO COPMYIIUPOBAHHON MAaTeMaTHYECKOW 3a7aud, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

ConepxxarenbHO-MeTOIMYEeCKass TUHHS «UWclIa W BBIYUCICHUS» 3aBepIiacT
(bopMHUpOBaHUE HABBHIKOB HMCIIOJIb30BAHMS JICHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HavaTo Ha YPOBHE OCHOBHOTO 00mIero oopazosanusi. Ha ypoBHe cpemHero ooiero
oOpa3oBanuss oco0oe BHUMaHHE yAensercs (HOpPMHPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIUYMCIICHUN, BKIIOYAIOIIAX B CeOS MCIOIB30BAHUE PAa3TMYHBIX
dopMm 3amucu 4Ymcla, YMEHHE JeaTh NPUKUAKY, BBITIONHATH TPUOMKEHHBIC
BBIUUCIICHUS, OICHUBATh YHCIOBBIC BBIPAKECHUS, padOTaTh C MaTeMaTUYCCKHUMHU
KOHCTaHTaMHU. 3HAKOMbIEe OOYy4alolMMCSI MHOXECTBAa HATYPaJIbHBIX, IENbIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCEN  JIONOJHSIOTCS  MHOYKECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM U3 OTUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOWMCTBEHHBIC €My CIEIU(PUICCKUE 3aJaud M OIepalyd: JeJICHHE HaIedo,
ONIEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBbIe CBOWCTBA
PaAIMOHANILHBIX M UPPALMOHATBHBIX YUCEN, apu(PMETHUIECCKUE OTEepaliU, a TaKKe
W3BJICUCHUE KOPHSA HATYpajJbHOM CTENEHW HAa MHOMXECTBE KOMIUICKCHBIX YHCET.
bnarogapsi mocnenoBaTeIbHOMY pACIIUPEHUIO Kpyra HCIOJNB3yeMBIX YHUCET U
3HAKOMCTBY C BO3MOKHOCTSIMU WX NMPHUMEHEHUS NIl PEUICHUs Pa3InYHBIX 3a7a4
dbopMupyeTcst Tpe/ICTaBICHUE O €IMHCTBE MaTEeMaTHUKHA KaK HAyKd U €€ poiid B
MOCTPOCHUU MOJIeNIe PEaIbHOTO MHpA, IIUPOKO HCIOJB3YIOTCS 0000IICHHE |
KOHKpETH3aIHs.

Jluans «YpaBHEHHsSI WM HEPABEHCTBA» peEaTM3yeTCs HA TPOTSHKEHUU BCETO
oOydeHHs Ha YpPOBHE CpEIHEro oOmIero oO0pa30oBaHUs, IMOCKOJBKY B KaXIOM
pasnene IlporpaMMbl TIPEIyCMOTPEHO peIIeHWe COOTBETCTBYIOMMX 3anad. B
pe3ynbprate OOydYarIuecs OBIAJICBAIOT PA3TUYHBIMA METOJAMHU  PEIICHUS
pPaIMOHANIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTEIbHBIX, JIOTAPUDMHUUECKUX U



TPUTOHOMETPUUECKUX YPABHEHUI, HEPABEHCTB W CHCTEM, a TaKXke 3ajady,
coaepkamux napaMeTpbl. [loaydeHHbIE YMEHHSI IIMPOKO HCIOJB3YIOTCSA IpHU
uccineoBaHul (PYHKIUMNA C TTOMOIIBIO TTPOU3BOJHOM, MPHU PEUICHUU TPUKIATHBIX
3a/1a4 U 3aj7]a4 Ha HaXOXKJACHUE HAUOOJBIINX U HAMMEHBIINUX 3HAYCHUUN ()YHKIIUH.
JlanHasi coqepxkaTesbHas JUHUS BKJIIOUaeT B ceOsl Takke (popMHUpOBaHHE YMEHHI
BBITIOJIHATHL  pacu€Tel 1o  (dopmynaMm, MpeoOpa3oBaHUsS  PAMOHAIBHBIX,
WPPALUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHUN, a TaKXKE BBIPAKECHUM,
collepKallluX CcTerneHu W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuana  MPOUCXOAUT  JalbHEHIIee  pa3BUTUE  AITOPUTMHYECKOTO U
a0CTPAKTHOTO MBIIUICHUST OOydYaromuxcs, (GOPMUPYIOTCS HAaBBIKU JIETYKTHBHBIX
paccyxjaeHudt, paboTbl C  CUMBOJbHBIMU  (opMamu,  MOpeACTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJE PAaBEHCTB M HEpaBeHCTB. Ausredpa
npemiaraet 3(PQGEeKTUBHBIE MHCTPYMEHTBI IS PCEIICHUs] TPAKTUUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJlay, HArJIsiIHO AEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
sI3bIKa HAYKH.

ConepxatenbHo-MeTonuueckass JuHui «DyHKMM U rpaduKu» TECHO
NEPEIIeTaeTCsl ¢ JIPYTUMU JUHUSMUA Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3a0aET MOCIEN0BATEILHOCTh U3YUEHUsI MaTepuana. M3yueHnue creneHHoi,
NoKa3aTeabHOM, JIorapuMUUEecKoi U TPUTOHOMETPUUECKUX (PYHKITUI, NX CBOHCTB
U rpaduKOB, UCIOJIb30BaHHE (DYHKIMI ISl perieHus 3afad U3 APYrux y4eOHbBIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBSI3aHO KaK C MATEMAaTHYECKUM aHAJIU30M,
TaK U C PEIICHHEM YpaBHEHUW U HepaBeHCTB. [Ipu 3TomM Oonbilioe BHHUMaHHE
ynensiercss (GOpMHPOBAHUIO YMEHUSI BhIpakaTh (GOpMYyIamMu 3aBUCHUMOCTH MEKIY
pa3sTUYHBIMUA BEJTUYMHAMH, HCCIEOBATh TMOJYyYEHHbIE (QYHKIIUH, CTPOUTH HX
rpaduku. MaTepua 3Toi cofepKaTeIbHON JIMHUN HalleJIeH Ha pa3BUTHE YMCHHI
U HaBbIKOB, IO3BOJIIIOUIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIUYMHAMH B
paznu4HON (opMe: aHATUTHYECKOU, Tpaduueckoi u cioBecHO. Ero m3yuenue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIIeHNIO 1 KOHKPETHU3AIIMHU, UCTIOJIH30BAHUIO aHAJIOTHH.

ConepxartenbHass nuHUs «Hadana maTeMaTHYeCKOTO aHalW3a» MO3BOJSET
CYIIECTBEHHO PACIIMPUTH KPYI KAK MaT€MaTHUYE€CKHUX, TaK U MPUKIAJHBIX 33/1ad4,
JOCTYMHBIX OOYYalOIIMMCS, TaK KaK Yy HUX MOSIBISETCS BO3MOXHOCTb CTPOUTH
rpaduku  CIOXHBIX (YHKIUWA, ONPENeNsiTh WX HauOOJBIINE W HAUMEHBIIHE
3HAYEHWS, BBIYUCIATH IUIOMAnU (Guryp mu oOBEMBI Ted, HAXOAWTH CKOPOCTH H
YCKOpeHus1 TIpoueccoB. JlaHHasg coaepxareibHas JMHHUS OTKPHIBAET HOBBIC
BO3MOXHOCTH TOCTPOCHUS MAaTEMATUYECKUX MOJEIEH pPEaJbHbIX CUTyalui,
MO3BOJISIET HAXOAWTh HAWIy4dllee PEHICHHE B TMPUKIATHBIX, B TOM YHUCIE
COLMAIIBHO-3KOHOMHMYECKUX, 3aJladaX. 3HAKOMCTBO ¢ OCHOBaMHU MAaTEMATHYECKOTO



aHajgu3a CIOCOOCTBYET pa3BUTUIO aOCTPAKTHOTO, (HOPMaTbHO-JIOTUYECKOTO U
KpEaTUBHOTO MBbIIUICHUS, (POPMHUPOBAHUIO YMEHHUH pacro3HaBaTh MPOSIBICHUS
3aKOHOB MAaTeMaTHUKH B HayKe, TEXHHKE U HCKyccTBe. OOyyarommuecs: y3HarOT O
BBIJIAIOIIUXCA PEe3yJbTaTaX, MOJYYEHHBIX B XOJE pa3BUTHUS MaTEMaTUKU Kak
HayKH, U 00 UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKast JIMHUS «MHOXKECTBA U JIOTHKA) BKIIOYAET B
ce0si DJIEMEHThl TEOPUM MHOXKECTB M MaTeMaTHYEeCKON JOTUKU. TeopeTHko-
MHOECTBEHHBIE MPEJICTABJICHUS TPOHU3BIBAIOT BECh KYPC IIKOJILHON MaTeMaTUKH
U TpejjararoT Hanbojee YHUBEPCATbHBIM S3bIK, OOBECIUHSIONINI BCE pPa3/eibl
MaTeMaTUKd U €€ TNPWIOKEHUN, OHU CBSI3BIBAIOT pa3HbIE MaTeMaTUYECKHE
JUCHUIUIMHBL W WX NpWIOXKEeHUs B eauHoe 1enoe. [losTomy BaxHO AaTh
BO3MOXKHOCTb OOydYaronieMycss TOHMMaTh TEOPETHKO-MHOKECTBEHHBIN  SI3BIK
COBPEMEHHOW MaTEMaTHKU M MCIOJIb30BaTh €ro JUIsl BBIPAXKCHHUS CBOMX MBICIIEH.
JlpyruM BaXKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJIEIyeT NPHU3HATh
CBOMCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE ONPEACIECHHBIM
npaBWaM  TMOCTPOCHMUS  JI0Ka3aTeIbCTB.  3HAKOMCTBO €  DJIEMEHTaMU
MaTEMaTUYECKON JIOTUKK CIOCOOCTBYET Ppa3BUTHIO JIOTUYECKOTO MBIIIICHUS
00y4Jaromuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KIEHUS HA OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKA KPUTUYECKOT'O MBILIUICHHS.

B yueOHOM Kkypce «Anrebpa W Hayajla MaTEMaTHYECKOTO aHAIHM3a»
IPUCYTCTBYIOT OCHOBBI MaTeéMaTH4YECKOI'0 MOJEIMPOBAaHMS, KOTOPHIE IMPU3BAHbI
CIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHUSI MOJENEH pearbHbIX
CUTyalllid, WCCJIEAOBAHMS JTUX MOJENEH C TIOMOIIBIO0 armapaTta ajireOpbl
MaTE€MAaTHYECKOTO aHalIN3a, WHTEPIPETAlNN TOJYYEHHBIX PpEe3yJbTaToB. Takue
3a/1aHus BILUIETEHBI B KAXbIM U3 pa3/iesioB MPOrPaMMbl, IOCKOJIbKY BECh MaTepHal
y4eOHOro Kypca IIUPOKO HMCTIONB3YeTCs IS PelleHus MPUKIATHBIX 3amad. [lpu
pEIICHUH  pEaTbHBIX  MPAKTHYECKUX  3a1ad  oOydJaromipecss  pa3BUBAIOT
HAOJIOMATeNIbHOCTh, YMEHHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOIb30BaTh  AHAJIOTHIO, 0000IMaTh M  KOHKPETHU3MPOBATH  IPOOIIEeMY.
JlesiTenbHOCTh O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAJAHBIX 3a7ad
OpraHu3yeTcs B MPOIIeCcCe M3YUEHUS BCEX TeM Y4eOHOro Kypca «Anredpa u Hayana
MaTeMaTU4YeCKOr0 aHAIN3a.

Ha w3ydenune yueOHOro Kypca «AnreOpa ¥ Havajla MaTeMaTHYECKOTO
aHanuza» orBoauTcs 272 vaca: B 10 kmacce — 136 vacoB (4 yaca B Hejaeno), B 11
KJiacce — 136 4acoB (4 yaca B HEJIEITIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mnepuoanyeckue Apodu. Ilpumenenue npoOel M HPOLEHTOB IS
pelIeHUs PUKIAIHBIX 33/1a4 U3 PA3JIMYHBIX OTpACiIel 3HAHUN U pEeAIbHOM KU3HHU.

JlelicTBUTENbHBIE uMCHa. PalMoHanbHbIE W HUPPAUMOHAIBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMU  4YHCIaMu.  Moayib
JIEWCTBUTEIILHOTO YHuCia U ero cBoiicTBa. [IpubiamxEHHbIe BRIUYKCICHUS, TTpaBUiia
OKpYTJICHUS, MPUKUJIKA U OLIEHKA pe3ybTaTa BEIYUCICHUM.

Crenenb c 1uenbiM mnokaszateneMm. bunHom Hbrotona. Hcnonb3oBaHue
noaxoAsIed GopMbl 3aMUCH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTHUECKUX
3a7a4 ¥ MPEJICTABICHUS JTaHHBIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb ¢ palMOHAJIBLHBIM I[OKa3aTeJIeM M €€ CBOWMCTBA, CTENEHb C
NEUCTBUTEIIBHBIM MTOKA3aTEJIEM.

Jlorapudm uymcna. CoiicTBa norapudma. JlecaTuuHple W HaTypajbHbIC
Jorapu@mel.

CuHyCc, KOCHMHYC, TaHI€HC, KOTAHIM€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC U apKTAHT€HC YUCIIOBOI'0 apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxmecTBa W TOXACCTBEHHBIC MpPeoOpa3oBaHUSA. YpaBHEHHE, KOPEHB
ypaBHEHUsA. PaBHOCWIIbHBIE YpaBHEHHS M YypaBHEHUsI-CIEACTBUS. HepaBeHCTBO,
pellleHrEe HePaBEHCTRA.

OCHOBHBIE METO/BI PEIICHUS IETbIX U APOOHO-PAMOHATFHBIX YPaBHEHUHN H
HEpaBEHCTB. MHOroO4YwIeHbl OT OJHOW MEpeMEHHOW. JleneHne MHOrouwieHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema be3y. MHorounensl ¢ LeIbIMU
kod(punmenramu. Teopema Buera.

[IpeoOGpazoBaHys YUCIOBBIX BBIPAKEHUH, COEPIKAIINX CTETICHU U KOPHHU.

HppanuonanbsHbie YpaBHEHUS. OcHOBHbIE METOIbI peleHus
HppallMOHAIBHBIX YPaBHECHUA.

IlokazarenbHble ypaBHeHHs. OCHOBHBIE METOJbl PELICHUS] MOKa3aTeIbHBIX

YPaBHEHHM.
[IpeoOpazoBaHue BhIpAKEHUM, COJIEpKAITUX JTOTApUPMBI.
Jlorapudmuyeckue ypaBHEHHUSI. OcHOBHbIE METO/IbI pelieHus

norapuMUYECKUX YpaBHEHUH.



OcHoBHBIE TPUTOHOMETPUUYECKUE (bopMyIbI. [TpeoGpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUM. PellieHne TpUroHOMETpUIECKUX YPAaBHEHUM.

Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMbI JUHEUHBIX
ypaBHeHU. Ornpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUN CMBICT H
CBOMCTBA, BBIYMCIICHHUE €r0 3HAYEHUS, NPUMEHECHHUE OINPENCIUTENS I PELICHUS
CHUCTEMbl JIMHEMHBIX YypaBHEHUU. PellleHHWe NpUKIAIHBIX 3a1ad C IIOMOILbBIO
CHUCTEMbl JIMHEMHBIX ypaBHEHUHU. lccienoBaHue DIOCTPOCHHOM MOJAEIHU C
NIOMOIIBIO MATPUIL U ONIPEAECTUTENEH.

[locTpoeHre MaTeMaTUYECKHX MOJENIEH pealbHOM CUTyalud C MOMOIIBIO
ypaBHEHUW W HepaBeHCTB. lIpuMeHEHHEe ypaBHEHUWH W HEPABEHCTB K PELICHUIO
MaTEMaTUYECKUX 3a/lady M 3aJad U3 PA3JIUMYHbIX OOJacTed HAyKM W peabHOU
KU3HHU.

DYyHKIUM U TPaPUKHU

OyHkIus, crnocoObl 3agaHus (QyHkuuu. B3auMHO o00paTHblE (QYHKIMH.
Komnosunuss ¢yskiuit. I'papuk  dyHkuuu. DineMeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIIHIA.

OO6nactp ompeneneHUss ¥ MHOKECTBO 3HaueHud ¢yHkuuud. Hymu dynkumm.
[TpomesxyTku 3HaKkonocTostHCTBA. UETHbIe 1 Heu€THbIe GyHKIMU. [lepuoanueckue
¢ynkiuu. TIpomMexyTKM MOHOTOHHOCTH (PyHKIMH. MakCUMyMbl U MUHUMYMBI
¢ynkiuu. Haubomnpliee 1 HauMeHbllee 3HaUeHUsI PYHKIIUU Ha TIPOMEKYTKE.

JluneitHasi, KBaJgpaTU4Hass W JIPOOHO-IHHEHHAas (YHKIUHU. DIIEMEHTapHOEe
UCCJIEIOBAaHNE U TTOCTPOCHHE HX TPaUKOB.

CrenenHas QyHKIHS ¢ HaTypaJdbHBIM U IEJBIM MOKazareneM. E€ cBoiicTBa U
rpaduk. CpoiicTBa W rpaduKk KOpHS N-OM CTENEeHH Kak (QYHKIUU OOpaTHOM
CTEIEHU C HATYpaJIbHbBIM MTOKA3aTEJIEM.

[TokazarenbHast U Jorapudmuyeckas (QyHKIHH, WX CBOWCTBA U TpadUKH.
Hcnonp3oBanue rpadukoB GyHKIUN TSl peLICHUST YPaBHEHUI.

TpuroHomerpuyeckass OKPYKHOCTb, OIPEACICHUE TPUTOHOMETPUYECKHUX
(YHKIMIA YUCIIOBOTO apryMeHTa.

QOYyHKIMOHAJIBHBIE 3aBUCUMOCTH B pEaJbHBIX IIPOLIECCAX U SBICHUSAX.
I'paduku peanbHBIX 3aBUCUMOCTEH.

Hayana MmaTeMaTH4eCKOro aHaJIu3a

ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUs ITOCJENOBaTeILHOCTEH. MeTon
MaTeMaTU4eCKON WHIYKLHAH. MoHnoTOHHBIE 17§ OTpaHUYCHHBIC
IIOCJIEA0BATENBHOCTH. VICTOpHST BO3HMKHOBEHHMS MAaT€MaTH4YECKOIO aHAIN3a Kak
aHanau3a 0ECKOHEYHO MaJIbIX.

Apudmernyeckas u reomerpuueckas nporpeccuu. beckoHeuHo yObIBaroIas
reomerpuueckas nporpeccusi. Cymma O0€CKOHEUHO YOBIBAIOIIECH MeOMETPUYECKOU



[IPOIrpeCCUH. JIMHENHBIN U SKCIIOHEHIUAIBHBIN poCT. Hucmio e. Popmyiia CIOXKHBIX
IPOLEHTOB. Hcnonp30BaHWe MPOrpecCHM Uil PELICHUs peajbHbIX —3a1ad
IIPUKJIAHOTO XapaKTepa.

HenpepoiBubie (yHKIMM U ux cBoiicTBa. ToYkM paspbiBa. ACHUMMOTOTHI
rpadukoB QyHkiui. CBoicTBa (YHKUMN HENpPephIBHBIX HAa OTpe3ke. MeToj
MHTEPBAJIOB JUI PELICHHUs HEpaBeHCTB. lIpuMeHeHHEe CBOMCTB HEINPEPBIBHBIX
GyHKUMN 11 peieHus 3a1ay.

[lepBas u BTOpas npousBojHble QpyHKIMHU. OnpeneneHrue, reOMeTPUIECKUN U
(u3MUecKHil CMBICT MPOU3BOJIHON. YpaBHEHUE KacaTeabHOU K TpaduKy (PyHKIIHH.

[IpousBoanble  aneMmeHTapHbIX  QyHkuud.  [lpousBomHas  cyMMBbl,
POU3BEICHHUS], YACTHOTO M KOMIO3UIIUU (DYHKIIHH.

MHoxecTBa U JIOTMKA

MHoxecTBO, olepaluyd HaJ MHOXECTBAMU M MX CBOMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHE TEOPETHMKO-MHOMXECTBEHHOTO —ammapara s
ONMCAaHUS PEaAJbHBIX IIPOLECCOB M SBICHUMW, IIPU PELICHUM 3a1ad U3 JAPYrux
y4eOHBIX ITPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHYECKOro OOBEKTa, CJEICTBUE,
JOKa3aTeJIbCTBO, PABHOCUIBHBIE YPABHEHUS.

11 KIJACC

Yucia 1 BHIYUCICHUA

Harypanbhbie u nensle yucina. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
gyuces, HauOoupmmi oOmui nenurens (manee — HOJl) m HamMensblee ooiee
kpatHoe (nanee — HOK), ocTtaTkoB o Mmoayito, anroputMa EBkinaa st peiieHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmmnekcupie uucma. AnreOpanueckass W TpUTOHOMETpHUecKas (OpMbI
3aMMCH KOMIUIEKCHOTO dYHCa. ApH(PMETHYECKHE OMNEepPalUui C KOMIUIEKCHBIMH
yucinamu. M3o00paxkeHue KOMIUIEKCHBIX YHCEI Ha KOOPAWHATHOM IUIOCKOCTH.
®opmyna Myaspa. KopHu N-0i cTeneHu U3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMIIJIEKCHBIX YHCEN IS pelIeHus (U3HUEeCKUX U TEOMETPUIECKUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

CuctemMa U COBOKYNNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHbBIC
CUCTEMBI U CUCTEMbI-CIIE/ICTBUSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHUH C  MOMOUIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. Pelienne TpuroHoMeTpu4eCcKux HEPABEHCTB.

OCHOBHbIE METOJbl PEILICHHUS] MOKAa3aTEeNbHBIX U  JOrapuMUUYECKUX
HEPaBEHCTB.
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OCHOBHBIE METO/IbI PELICHNS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PELICHHS CHCTEM M COBOKYIIHOCTEH PpPALMOHAIBHBIX,
MppaLMOHAIBHBIX, TOKA3aTEIbHbIX U JOrapU(PMUYECKUX YPAaBHEHUI.

YpaBHEHMS, HEPAaBEHCTBA U CUCTEMBI C TAPAMETPAMH.

IIpumeHeHnne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3ajlad W3 Pa3Ju4HbIX o0JlacTel HAYKH U peaabHOU
KU3HU, THTEPIPETALUS [TOJTYUYECHHBIX PE3YIIBTATOB.

DYyHKIUHN U TPaPUKHU

I'padpux xommoszunmu Gyskumii. ['eomerpuueckue o0pas3bl ypaBHEHUU H
HEPABEHCTB HAa KOOPJAMHATHOMN TJIOCKOCTH.

Tpuronomerpuyeckue QyHKIMH, UX CBOMCTBA U TpadUKH.

I'padpuueckne meTonbl pemieHus ypaBHEHHMH M HepaBeHCTB. ['paduueckue
METO/bI PELIECHHUS 3a]1a4 C TapaMeTpaMu.

Ucnonb3oBanue rpadukoB (QyHKIUI AJig HCCIEIOBAaHUS MPOIIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPH PEUICHUU 3aJady M3 JAPYTUX YUEOHBIX
IPEAMETOB U PEATBHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHajImu3a

[IpumeneHue mMpoOU3BOAHON K MCCIENOBaHUIO (YHKIIMI HA MOHOTOHHOCTH M
skcTpeMyMbl.  HaxoxzaeHue  HauOonbllero YW HAUMEHBIIETO  3HAYEHUU
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHne NPOW3BOAHON [JII HAXOXKJICHUS HAWIY4dlIEero pEUICHUs B
OPUKIAOHBIX 3ajayax, s ONpENesIeHHs CKOPOCTH W YCKOpPEHHUs Ipolecca,
3a1aHHOTO (HOPMYJION MU TPadUKOM.

ITepBooOpa3Has, OCHOBHOE CBOMCTBO TiepBO0Opa3HbIX. [lepBooOpasHbIe
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoXIeHUs TEPBOOOPA3HBIX.

HNuTerpann. ['eomeTprueckui CMBICJI WHTETpaJA. Brruucinenue
onpenenéHHoro uurerpana mo gopmyne Hetotona-JlenOnura.

[IpumeHeHne HHTerpajsa A HaXOXKICHHUS IUIOMIA[eH IMIOCKUX (QUryp u
00BEMOB TEOMETPUIECKUX TETI.

[Tpumepsl pemennit nuddepeHIMaIbHBIX ypaBHEHHN. MaTtemaThuueckoe
MOJIETIMPOBAaHUE peaJbHBIX MPOLECCOB C TMOMOILIBI0  auddepeHIHaTbHBIX
YPaBHEHHM.
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INTAHUPYEMBIE PE3VIJIBTATbBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJINA3A»
(YTJIVBJIEHHBI YPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpa:xIaHCKOTO BOCIIMTAHUS:

c(hOpMUPOBAHHOCTD IPAkKAAHCKOM MO3UIIMU 00YYAIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIHa  POCCHUHCKOro  oOIlecTBa,  MPEJACTABICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMU B COOTBETCTBHU C UX
GYyHKIUSIMU U Ha3HAYECHUEM;

2) NIaTPUOTHYECKOI0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUICKON T'PAXKIAHCKON MICHTUYHOCTH, YBAXKCHHS K
MPOIUIOMY M HACTOSIIEMY POCCHUHUCKON MaTEMaTHKH, [IEHHOCTHOE OTHOIIEHUE K
JTOCTHKEHUSIM POCCUMCKUX MAaTEeMaTUKOB U POCCUICKON MAaTEMAaTUYECKOM HIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTH)KEHUH B JAPYIHMX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCITIUTAHUS

OCO3HAHHE JTYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapopaa, chOPMHUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHMS, TUUYECKOrO IMOBEACHHUS, CBSI3AHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTHXKCHUNW HAyKW U JICATEIbHOCTHIO YUYE€HOr0, OCO3HAHUE
JUYHOTO BKJIa/a B IOCTPOCHHUE YCTOWYHUBOTO OYIYIIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYasl SCTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUN, PACCYKIECHUN, BOCIPUUMYHBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnvecKoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
WHTEpECcax 3JI0pOBOTO 1 06€30MacHOr0 00pa3a )KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBBIO (3I0POBOE NHTAaHHWE, COATAHCHPOBAHHBIA PEXUM 3aHIATHH W
OTIbIXa, PETyIsipHAs (U3HUECKasi aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

FOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYJOIIO0Us, HHTEpeC K
paznuuHbiM  cpepam  NPOodEeCCHOHANIBHOW  JIESITENbHOCTH, CBA3AHHBIM  C
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MaTeMaTuKOd M €€ MNPWIOKEHUS MU, YMEHHE COBEpUIaTh OCO3HAHHBIM BBHIOOD
Oynymieit mnpodeccun U peanu3oBbIBaTH COOCTBEHHBIC >KU3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CIOCOOHOCTH K  MaTréMaTUYecKOMYy  OOpa3oBaHUIO U
caMo00pa30BaHUI0 HAa NPOTSKEHUU BCEH JKU3HM, TOTOBHOCTb K aKTUBHOMY
YYaCTHIO B PELIEHUHU MPAKTUYECKUX 3a7a4 MATEMATUYECKON HAIIPaBICHHOCTH;

7) 3K0JIOTHY€eCKOT0 BOCTIMTAHMS:

c(OpPMHPOBAHHOCTh  SKOJOTUYECKOM KYJIbTYpbl, TOHMMAaHHE BIUSHUS
COLIMAJIbHO-PKOHOMHMUYECKHUX MPOLECCOB HAa COCTOSHUE MPUPOJHON M COLMATBLHOM
Cpelibl, OCO3HaHHE TII00ATILHOTO XapaKkTepa dKOJIOTMYEeCKUX MPo0IeM, OpueHTalus
Ha TNpPUMEHEHHE MaTEeMaTUYeCKMX 3HAHUW JJId pelleHus 3aaad B o01acTu
OKpYXalollel cpefpl, MIAaHUPOBAHUE TMOCTYNKOB W OLEHKH HUX BO3MOXXHBIX
MOCIICJICTBUH JJI OKPYKAIOIIEeH Cpesbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKM U OOIIECTBEHHOM  MpPAaKTHUKW, TMOHUMAaHHE
MaTEMaTUYECKOM HAyKu Kak c(epbl 4elOoBEYECKOW [eATEeTbHOCTH, 3TaloB ¢
pa3BUTUA M 3HAYMMOCTH JUISI Pa3BUTUS LMBWIM3ALMHM, OBIAJACHUE S3bIKOM
MaTeMaTUKA M MaTeMAaTH4YEeCKOW KyJIbTYpOHM Kak CpEICTBOM IIO3HAaHUS MUpa,
TOTOBHOCTh OCYIIECTBJISATH IPOEKTHYIO M HCCIEIOBATEIbCKYIO JESITEIbHOCTh
WHIVBU1YaJbHO U B TPYIIIE.

METAINPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIC YHHMBEPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYUIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHATHHA, OTHOIICHUH MEXIy MOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHMSI TIOHSATUH, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIacCU(DUKAIIH,
OCHOBaHUSA JIJIsi 0000IIEHNS M CPABHEHUS, KPUTEPHUH MPOBOJANMOTO aHAIIN3A;

BOCIIpUHUMATh,  (OPMYJIUPOBATH W  MPEOOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC 1 OTPHUIIATEIbHBIE, CIMHUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEBIE;

BBISBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U MPOTHUBOPEYUS
B (akTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, MpEJIaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y IPOTHUBOPEUNN;

JeJaTh BBIBOJABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIFOUECHHUH IO AaHAJIOTUU;
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MIPOBOJUTH CAMOCTOSITENIBHO JI0Ka3aTEIbCTBA MATEMAaTUYECKUX YTBEPKICHUM
(mpsiMBbI€ U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTALMIO, IPUBOAUTE IPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBOJIbI;

BbIOMpaTh crnoco® pemeHus y4yeOHOM 3adaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee  MOAXOMAUIMA ¢ YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBaTeabcKkue 1eiiCTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEJOBATEIbCKUNA HMHCTPYMEHT IMO3HAHUA,
dopMynupoBaTh  BONPOCHI,  (UKCUpyIOIIME  MPOTHBOpEYHE,  MpolJemy,
yCTaHABIMBATh MUCKOMOE M JaHHOE, (OpMHUpPOBATh THIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3ULIMI0, MHEHHE;

POBOAUTH CAMOCTOSTENIFHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEIOBAaHUE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEW MaTeMaTUYeCKOro 0ObEKTa, SIBJICHHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEHN MEX1y 00BEKTaMHU, SIBICHUSIMH, TIPOLECCAMU;

CaMOCTOSATEILHO (POPMYIHUPOBATH OOOOIIEHHS M BBIBOJBI IO pe3yJibTaTaM
NpOBENEHHOTO  HAOMIOJEHUS, HCCIEIOBAaHUS, OLEHHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHHUI;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMIpollecca, a TaKKe BbBIIBUTAThH
NPEINOJIOAKEHUS O €70 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH JAePUIUTH MHDOpMAIUU, TaHHBIX, HEOOXOAUMBIX NJIi OTBETa HA
BOTIPOC U JIJIsI PEIICHHUS 3a]1a4H;

BbIOMpaTh WHOOPMAINIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WH(GOPMAIMIO PA3TUYHBIX BHUIIOB H
dbopm npeacTaBICHUS;

CTPYKTYpPHpPOBaTh MH(POPMAIIMIO, TPEJCTABIATh €€ B pPa3IUYHBIX (Popmax,
WJUTIOCTPUPOBATH Tpaduecky;

OLICHUBATb HaJEXKHOCTD uHpOopMaLuU 1o CaMOCTOSITEIIbHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBepPCcAJbHbIE Y4e0OHbIE 1eiCTBUSA

OOmenne:

BOCIIPMHHUMATb U (l)OpMYJ'II/IPOBaTB Cy:XKACHUA B COOTBCTCTBHUU C YCIIOBHUAMU U
oeJsIMHAU O6IHeHI/I${, SACHO, TOYHO, I'pPaMOTHO BbIPpaXXdaTb CBOIO TOYKY 3PCHHUSA B
YCTHBIX W IIMCBMCHHBIX TCKCTAX, AAdBAaTbhb IIOACHCHHA IIO XOAY PCHICHHUA 3aJaydu,
KOMMEHTUPOBATH MOJIYUYECHHBIN PE3YJIbTaT;

B XOJIe 0OCYXKJIeHHsI 3a]laBaTh BOMPOCHI MO CYIIECTBY OOCYXIa€MOW TEMBI,
HpO6JICMBI, pemaeMoﬁ 3aa4i, BBICKAa3bIBaThb HWJACHU, HALCJICHHBIC Ha IIOHCK
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pELLIEHUsA, COINOCTABIATh CBOU CYXKICHUA C CYXICHHUSIMU JAPYIMX YYaCTHHUKOB
auanora, oOHapy>KMBaTh pas3jiMuuMe U CXOACTBO MO3MUIMH, B KOPPEKTHOH (opme
(opMyIupOBaTH pa3HOIJIACUS, CBOU BO3PAKEHHUS;

IIPEACTABIIATh PE3YJIbTAaThl PELICHUS 3a1a4d, DKCIEPUMEHTA, UCCICIOBAHUA,
MIPOEKTa, CaMOCTOATEIBHO BbIOMPATH (OpMaT BBICTYIUIEHHUS C Y4ETOM 3ajad
IIPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUN.

PerynsiTuBHBIE YHHBeEPCAJIbHBIE YUeOHbIE AeiicTBUS

Camoopranusanus:

COCTaBIIATH IIJIaH, aJITOPUTM PCIICHUS 33J1a4H, BBIOUPATh CIIOCOO PEIICHHS C
y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATH
¥ KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C YU4ETOM HOBOM WH(MOPMAIIHIH.

CaMOKOHTPOJIb, YMOIMOHAJIbHBII HHTEJJIEKT:

BJIQJICTh ~ HAaBbIKAMU  IIO03HABATCIIBHOW  PEQICKCMU  KaK  OCO3HAHUs
COBEPIIAEMBIX JICHCTBHH M MBICIIUTEIBHBIX MPOIIECCOB, UX PE3yJIbTAaTOB, BIAJCTh
crocobaMy CaMOTIPOBEPKH, CAaMOKOHTPOJISI TMporecca M pe3ysibTaTa PErIcHUS
MaTeMaTUYEeCKOW 3a/1auH;

NpeIBUACTh TPYTHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPHU PEUICHUH 3a/1a4H,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEIIHLCTB, TaHHBIX,
HalIEHHBIX OIMIUOOK, BBISIBIICHHBIX TPYIHOCTEH;

OILICHUBATh COOTBETCTBHUE PE3yNIbTaTa LEIH U YCIOBUSIM, OOBSICHATH IPUIHHBI
JTOCTH)KCHUS WITU HEJIOCTHIKCHUSI PE3yJIbTATOB JEATEIHHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAasl 1eSITEIbHOCTD:

NOHMMATh M HCIIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON W WHIAMBHIYaJTIbHOM
paboThl TpW pelIeHWM YYeOHBIX 3aJad, TNPUHUMATh I COBMECTHOM
JeSITENBHOCTH, TUTAHUPOBATH OPTaHU3AIMIO COBMECTHOW pabOTHI, paclpeiensiTh
BUIBI paboOT, JOTOBApUBATHCA, OOCYXKJAaTh TMPOLIECC U pe3yiabTaT padoTHI,
0000111aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IPYMIOBHIX (popmax paboTsl (0O0CYyXIeHHs, 0OMEH MHEHUH,
«MO3TOBbI€ IITYpPMB» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOTHl W
KOOPJMHUPOBATh CBOM JACHCTBUS C JPYTUMH YJICHAMU KOMAHJbBI, OIEHUBATH
KauyeCcTBO CBOETO BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHUSAM, CPOPMYIUPOBAHHBIM
YY9aCTHUKAMU B3aMMO/ICHCTBHS.

HPEAMETHBIE PE3YJIBTATDBI
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K konmy oOyuyenuss B 10 kiacce 0Oydaromuiics MOJYYUT CIEAYIOIIHE
MpeAMETHBIE PEe3yIbTaThl MO OTIAEIBHBIM TeMaM padodeil mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hauajga MaTeMaTHUYECKOTO aHAIIU3a:

Yuciia v BIYMCICHUS:

CBOOOJIHO OIEpPUPOBATh MOHITUSMH: pPAIMOHAIBHOE YHCIIO, OECKOHEUYHas
nepuoandecKas JapoOb, TMPOLEHTHI, HPpaAlMOHATBHOE YHCJIO, MHOXECTBa
palMOHANBHBIX U JEUCTBUTEIIbHBIX YUCEN, MOAYJIb IEHCTBUTEIBHOTO YUCTA;

OPUMEHATh JpoOM W TMPOLEHTHl JJIsg pEHICHUs NPUKIAAHBIX 3a1ad  H3
PAa3JIMYHBIX OTPACIIEH 3HAHUM U PEATbHOU )KU3HU;

MPUMEHATH NPUOTNKEHHBIE BBIYUCIICHUS, IPABUIIa OKPYTJIEHUS, TPUKUJIKY U
OIIEHKY p€3y/bTaTa BEIYMCIICHUI;

CBOOOJIHO ONEPUPOBATh TIOHATHEM: CTEMEHb C IIeJBIM IOKa3aTelieM,
UCIIOJIB30BaTh MOAXOAIIYI0 (OPMY 3alUCU JTCHUCTBUTEIBHBIX YUCET JIJISl PEIICHHUSI
MPAKTUYECKUX 3a/1a4 U IPEJCTABICHUS TaHHBIX;

CBOOOJIHO OIEpPUPOBATH MOHATHEM: apu(PMeTHUUEeCKUil KOpEeHb HaTypallbHOU
CTEICHU;

CBOOOJTHO OMIEPUPOBATH MOHSATUEM: CTENIEHD C PAIIMOHAIBLHBIM ITOKa3aTeJIeM;

CBOOOJTHO OMEpPUPOBATH MOHATUAMM: JIorapud™ uucia, AECITHUYHBIE W
HaTypaibHbIEC TOTapU(PMBI;

CBOOOJTHO OMEPUPOBATH MOHATUSIMHU: CHHYC, KOCMHYC, TaHT€HC, KOTaHTEHC
YUCIIOBOI'O apTyMEHTA,

ONEPUPOBATHh MOHATUIMHU: APKCHUHYC, APKKOCUHYC U apKTAaHI'€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHUs 1 HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHATHIMHU: TOXKJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PaBHOCUJIbHBIC YPABHEHHUS U YPABHEHUS-CIIEACTBUS, PABHOCUJIbHBIC HEPABEHCTBA,

OPUMEHATh PA3JIUYHBIE METOAbl PEUICHUS] PALUOHAIBHBIX U JIPOOHO-
pallMOHANBHBIX YPAaBHEHHM, MPUMEHSITh METOJ HWHTEPBAJIOB ISl PELICHUA
HEPABEHCTB;

CBOOOJTHO OMEpPUPOBATH TMOHSATHUSMH: MHOTOUYJIEH OT OJHOW MEepPEMEHHOM,
MHOTOWICH C TeNbIMA KOdh(HUIMEHTaMU, KOPHHW MHOTOWICHA, TPHUMEHSITh
JIEJICHNE MHOTOYJIEHA Ha MHOTOWIEH C OCTaTKOM, Teopemy besy m teopemy Buera
JUISL pELLICHUS 3a1a4;

CBOOOJTHO OMEpHUPOBATh TOHATHSIMH: CHUCTEMa JIMHEHHBIX YypPaBHECHHH,
MAaTpHLa, ONPENCIUTENIb MAaTpULbl 2 X 2 W €ro TEOMETPUYECKUU CMBICI,
HCMOJIB30BATh CBOWMCTBA ONpPEAECHUTENss 2 X 2 JJIsi BBIYMCICHHS €ro 3HA4eHUs,
MPUMEHATh ONPEACIUTENIA ISl PENICHUS CHUCTEMbl JIMHEHMHBIX YPaBHEHU,
MOJICJIMPOBATH PEAJIbHBIE CUTYAllMd C TIOMOIIBIO CUCTEMbI JINHENHBIX YPABHEHUN,
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UCCJEN0BAaTh MOCTPOCHHBIE MOJENM C MOMOIIBIO MATPULl U OIpeAeNuTeNei,
MHTEPIPETUPOBATH MOJYUYEHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEHUCTBUH C KOpPHSAMU g MpeoOpa3oBaHuUs
BBIPAKCHUU;

BBIMOJHATH Pe0o0Opa30BaHMsI YUCIOBBIX BBIPAXKEHUM, COAEPKALIUX CTEIIEHHU C
palMOHAJILHBIM MTOKA3aTeNeM;

UCII0JIb30BaTh CBOICTBa jgorapupMoB JUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHUH;

CBOOOJTHO OMEpUpPOBATh MOHATUAMH: HUPpPAIMOHAIbHBIE, IMOKa3aTelIbHbIE U
norapuMUYECKUe YpaBHEHUS, HAXOJIUTh UX PEIICHUS C TOMOILIbBIO PABHOCUIIBHBIX
NEPEXO0JI0B UJIU OCYIIECTBIISISI IPOBEPKY KOPHEH;

IPUMEHSITh OCHOBHBIE TPUTOHOMETpHUUECKUe GOpMyIIbl Jisi TpeoOpa3zoBaHus
TPUTOHOMETPUUYECKUX BbIPAKECHUN;

CBOOOJHO ONEPUPOBATH TMOHSATHUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OpUMEHSATh  HeoOxoauMmble  (GOpMYJbl Ui PEIIEHUs OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPABHEHHUI;

MOJIETUPOBATh pEalbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTaBISATH
BBIDQKEHUS, YpPaBHEHHS, HEPABEHCTBA IO YCIOBUIO 3aJlayd, MHCCIEI0BaTh
NOCTPOCHHBIE MOJIENIN C UCIIOJIb30BAaHUEM arapara ajnreopsl.

DOyHKUUM U TPaPuUKU:

CBOOOJTHO ONEpPUPOBATH MOHATUSAMU: (DYHKIIUS, CIIOCOOBI 3aaHusl (PyHKIINH,
B3aMMHO oOpaTHble (YHKIUH, KOMIIO3UIUA (QYyHKIUHA, Tpaduk QyHKIHH,
BBITIOJTHSITH AJIEMEHTapHbIe TpeoOpazoBaHus rpaduKoB QyHKITNH;

CBOOOJTHO OMEPUPOBATH TMOHATUAMH: OOJACTh OMNPEICICHHUS U MHOXKECTBO
3HauYeHUN QYHKIHUH, HYJIH QYHKIIUHU, TIPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OIEpUPOBATh TMOHATUSMU: UYETHBIE W HEUYETHbIE (YHKIIHH,
nepuoanyeckue GyHKIUHN, TPOMEKYTKH MOHOTOHHOCTU (DYHKIIUH, MAKCUMYMBbI U
MUHAMYMBI (DyHKIHH, HauOOJbIlee W HAWUMEHBbIIee 3HadueHWe GQYHKIUA Ha
IIPOMEKYTKE;

CBOOO/IHO ONEpPHPOBATh MOHATUSMU: CTENEHHAs (PYHKLHUS C HATYypaJbHBIM U
[eJapIM TIoKa3aTeieM, TpauK CTEMeHHOW (QYHKIIMU C HATYPAIbHBIM M IEIBIM
nokaszatesieM, rpauk KOpHsS N-0il CTemeHu Kak (PyHKUUMU OOpaTHOM CTEHEHH C
HaTypaJIbHBIM MOKa3aTeNeM;

ONEepUpPOBATH TMOHSATUSMU: JIMHEWHAs, KBaJpaTWyHas M JpOOHO-IMHEHHas
(YHKIMH, BBIMOJIHATH 3JIEMEHTAPHOE UCCIIEI0BaHIE U TOCTPOCHUE UX IPa(UKOB;

CBOOOJHO ONEPHPOBATH MOHATHSAMH: IOKa3aTelibHas U Jorapupmuyeckas
GyHKIMM, WX CBOWCTBAa W rpaduKd, HUCHOIL30BaTh HUX rpadUKU IS pELICHUS
YpPaBHEHU;
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CBOOOJHO OTEPUPOBATH TMOHATUSIMH: TPUTOHOMETPHYECKAs OKPYXKHOCTD,
OTIpEJICIICHIE TPUTOHOMETPHUSCKUX (DYHKITUI YUCITIOBOTO apTryMEHTa,

UCIIONIb30BaTh Tpadukd (QYHKIUHA IS HWCCICIOBAHUS TPOIECCOB U
3aBUCUMOCTEH TPH PEIICHUH 3a]a4 W3 JAPYTHX YUEOHBIX MPEAMETOB U peabHOU
’KU3HU, BEIPAKATh (DOPMYJIaMU 3aBUCUMOCTHU MEXITY BETUUHMHAMM;

Hauvajsa MmaTeMaTH4eCKOr0 aHAJIN3A:

CBOOOJHO OTEPUPOBATh TOHATHIMH: apuPMeTHUecKas W TeOMETpUYeCKas
nporpeccusi, 0ECKOHEYHO yOBIBaIOIIAs TEOMETPUUICCKasT IPOTPECCHs, TUHEHHBIN U
OKCIIOHEHITUATBHBIA POCT, (OpMYIa CIIOKHBIX MPOIICHTOB, UMETh MPE/ICTAaBICHUE
0 KOHCTaHTE;

UCIIOJIb30BaTh TPOTPECCHH JIJIsI PEIICHUS PEalbHBIX 3a1ad MPHKJIaTHOTO
XapakTepa;

CBOOOTHO OIEPUPOBATH MOHATHSIMHU: TIOCIICIOBATEIIBHOCTD, CIIOCOOBI 33 IaHHS
NIOCJICIOBATCIBHOCTEH, MOHOTOHHBICE M OTPaHUYCHHBIC ITOCJICI0BATEIBHOCTH,
NOHMMAaTh OCHOBBI 3apOXKJICHHS MaTEMaTHYECKOrO0 aHaiW3a Kak aHajau3a
OCCKOHEYHO MaJIbIX;

CBOOOJTHO OIEpPUPOBATH TMOHSATUAMH: HENpPEpPhIBHBIE (PYHKIUHU, TOUYKH
paspbiBa rpaduka GyHKIIUH, aCUMITOTH Tpadrka GYyHKIINH;

CBOOOJTHO OINEpPUPOBATH TOHATHEM: (PYHKIMS, HEMpepbIBHAsS Ha OTpe3Ke,
NPUMEHSTH CBOMCTBA HEMPEPBIBHBIX (DYHKIINI IJIs1 pelIeHus 3a1a4;

CBOOOJTHO OIEpPUPOBATH TOHSATUSMU: TepBasi W BTOpas MPOU3BOIHBIC
dbyHKIIMM, KacaTeabHas K rpaduKy QyHKIINY;

BBIUUCTISTH TPOU3BOJIHBIE CYMMBI, MPOU3BEACHHS, YACTHOTO U KOMITO3UIIUU
IBYX (DYHKIIH, 3HATh MPOU3BOJIHBIE JIIEMEHTAPHBIX () YHKIIHIA,

UCIIOJIB30BaTh T€OMETPUUYECKUN M (PU3MUECKUM CMBICT MPOWU3BOIHOM IS
pelIeHus 3a1a4.

MHo:xecTBA U JIOTMKA:

CBOOOJHO  OMEpPUPOBATh  TMOHATUSAMH: MHOXXECTBO, ONEpalMH  HaJ
MHO>KECTBAMHU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aIapaT JJisi OMUCAHUS PeaIbHbBIX
MPOIIECCOB U SIBICHUH, TIPH PEIICHUH 3a7]a4 U3 APYTUX yUeOHBIX MTPEIMETOB;

CBOOOJTHO OTEPUPOBATH MOHSATUSMH: OINpPEACIICHHE, TEOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTHYECKOTO 00BEKTA, I0KA3aTEIbCTBO, PABHOCUIIBHBIC
ypaBHEHUS U HEPABCHCTBRA.

K koniy oOyuenus B 11 kJacce oOyyarIIMiiCS MOJYYUT CIEAYIOLINE
MPEIMETHBIE PE3yJIbTAThl MO OTACIBHBEIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa ¥ Hadajga MaTeMaTHIECKOTO aHAITH3a:

Yucaa v BBIYUCIEHUS:
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CBOOOJHO OMNEpUpPOBATh MOHATUSAMM: HATYpaJIbHOE M LEJI0€ YHCIIO,
MHOECTBA HATYPAJIbHBIX M LEJBIX YUCEJ, MCIOJb30BaTh MPHU3HAKU JEIMMOCTH
uensix yucen, HOJl u HOK HaTypanbHBIX 4McCen IJs PEMICHUs 3a]1ay, IPUMEHSATh
anroput™ EBKinna;

CBOOOJHO ONEpPUPOBATH MOHATHUEM OCTaTKa MO MOAYJIIO, 3alHChIBATh
HaTypaJIbHbIE YNCJIA B PA3JIMYHBIX O3ULIHOHHBIX CUCTEMAX CUMCIICHNUS,

CBOOOJHO OMEpUPOBaTh MOHATUSAMU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUIEKCHBIX YHUCEN, MPEACTABIATh KOMIUIEKCHBIE YHUCIA B anreOpandyeckoil u
TPUTOHOMETPUYECKON (QopMe, BBIMONHITH apu(METUUECKHUE ONEepalud C HUMU U
nU300paXkaTh HA KOOPJAUHATHOM MIOCKOCTH.

YpaBHeHUsS ¥ HEPaBEHCTBA:

CBOOOJTHO OMEpUPOBATH TMOHATUAMH: HUPpPAIMOHAIBHBIC, IMOKa3aTelIbHbIE U
norapuMUYECKUe HEPABEHCTBA, HAXOAUTh HX PELIEHUS C  IOMOIIbIO
PAaBHOCUJIBHBIX TIEPEXOJIOB;

OCYHIECTBJISITh OTOOp KOpHEW TMpU PpEUICHUU TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOOJTHO OIEpUPOBATh TMOHSITHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHSATh  HeoOxoauMmble  GOpMYJbl  JJIsi  PEIIEHUsS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYITHOCTh YPAaBHEHUM U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBUS, HAXOIAUTh PELICHUS
CHUCTEMBI U COBOKYIHOCTEH PalMOHAJIBbHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHbBIX U
norapuMUYECKUX YPABHEHHUI U HEPABEHCTB;

perarb palMOHAIIBHBIE, VMppallOHAIbHBIE, II0OKA3aTeNbHBIE,
norapuMUYECKUe U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPaBEHCTBA,
coAep Kale MOYJIU U IMapameTphl;

OPUMEHSATh TpapuuecKre METO/IbI Ul PELICHUs] YpaBHEHUN U HEPaBEHCTB, a
TAKKe 3a7a4 C IapamMeTpamus;

MOJIEJIMPOBATh pEAJbHbIE CHUTyallUH Ha S3bIKE aireOpbl, COCTaBIATH
BBIDA)XCHUS, YPaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI II0 YCJIOBHIO 3aJayH,
HCCJIEI0BAaTh ITOCTPOEHHBIE MOJENM C HCIOJIb30BAHMEM amIapara anreopsl,
MHTEPIPETUPOBATD ITOTYYCHHBIM PE3yJIbTaT.

DyHKIUM U TPaPUKH:

CTpOUTHh TpadUKU KOMMO3MIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTapHOTO
MCCJICIOBAHUS M CBOWCTB KOMIIO3HITUU JABYX () YHKIIHIA,

CTPOUTh T€OMETPUYECKHE 00pa3bl YypaBHEHUH U  HEPaBEHCTB Ha
KOOPJIMHATHOM IJIOCKOCTH;



19

CBOOOJHO  ONEpPUPOBATH MOHATUSAMHU: TPaQUKA  TPUTOHOMETPUUECKHUX
byHKIMIT;

OPUMEHATh (QPYHKIUU U1 MOJEIMPOBAHMUS W MCCIEIOBAaHUS pPeajbHbIX
IIPOLIECCOB.

HavaJyia MaTeMaTH4€CKOro aHAJIHM3A:

UCII0JIb30BaTh MPOU3BOAHYIO JUIsl UCCAEAOBAHUS (DYHKIIMM HA MOHOTOHHOCTD
1 DKCTPEMYMBI;

HaXOAUTh HauOoOJbllIee M HaUMEHbIlIee 3HaueHuss QYHKUIMHU HEMPEPhIBHON Ha
OTpE3KE;

UCIIOJIB30BATh TMPOU3BOAHYIO I HAxXOXKJICHUS HAWIY4YlIEro pPELIEHUs B
OPUKIAOHBIX, B TOM YHCJIE€ COLMAIbHO-DKOHOMUYECKHMX, 3aJadax, i
OIIpENIENICHUs] CKOPOCTH W YCKOpPEHHMs Ipolecca, 3aJaHHOro (opMysol wuium
rpadukom;

CBOOOJHO  OMEepUpOBaTh MOHATUAMH: TEepBOOOpa3Hasi, OMNpeneIEHHBIN
UHTETpaji, HaXOIWUThb IEPBOOOpA3HbIC DJIEMEHTAPHBIX (YHKIMA M BBIYUCIATH
uHTerpan no ¢popmyne Hetorona-Jleitouuiia;

HaXOJUTh IUIOIIAU TUIOCKUX PUTyp U 0OBEMBI TEJ C IOMOILBIO HHTETPaIa;

UMETh IIPEACTABICHHE O MAaTeMAaTHYECKOM MOJEIMPOBAHMM HAa IpPUMEPE
cocraBieHus quddepeHINaIbHBIX YpaBHEHUIH;

pelmars NPUKIAJHbIE 3aJa4d, B TOM YHUCIE COLMAIBHO-DKOHOMHYECKOTO U
duznyeckoro XapakTepa, CpeICTBAMHU MaTEMaTU4YECKOrO aHaIM3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoiuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
MHOK€ECTBO AEHCTBUTEIBHBIX YHUCEIL.
1 MHorounensl. PanimoHaneHble ypaBHEHUS U 24 1 https://resh.edu.ru/
HepaBeHCTBa. CHCTEMBI JINHEVHBIX YPaBHEHHUU
9 Oynkuuu u rpadpuku. CreneHHas GyHKIUS C 12 1 https://ege.sdamgia.ru
LETIBIM MOKa3aTeaeM http://alexlarin.net
ApupmMeTnyecknii KOpeHb N-0i CTENEHHU.
3 puep p 15 1 https://www.youtube.com
HppanunonanbHble ypaBHEHUS
[TokazarenbHas kuus. [TokasarenbHble ) )
4 Pynic 10 1 http://gia-online.ru
ypaBHEHUS
Jlorapupmuueckas KIIMSL.
5 puch Pymicu 18 1 https://www.youtube.com
Jlorapudmuueckue ypaBHEHUS
TpuroHomeTpuuecKre BbIpaXXEHUs U
6 P P P 22 1 https://ege.yandex.ru
ypaBHEHUS
[TocnenoBarenbHOCTH U IPOTPECCUH 10 http://mathege.ru
HenpepriBubie hynkiuu. [Iponssoanas 20 https://www.youtube.com
9 IToBTOpeHue, 0000LIIEHNE, CHCTEMAaTU3AIUS 5 5 http://mathege.ru
3HaHUU http://gia-online.ru
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0
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11 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
n/n NMPOrpaMmblI Bcero Kontponbupie | Ipaxtirieckite o0pa3oBaTe/bHbIE
padoThl padoTsbI pecypest
1 I/IccneILOBaHI:Ie (GYHKIHI ¢ TOMOTIIBIO 29 1
MIPOU3BO/THOM
2 [TepBooOpa3Hasi ¥ HHTETPAIT 12 1
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIMA. 14 1
Tpuronomerpudeckrne HepaBEHCTBA
4 WppanmonansHele, mokazareabHble U 24 1
Jorapu(pmMuUecKre HepaBeHCTBA
KommnekcHsie yncna 10
HarypanbHbie u 11e1b1e yncia 10
Cucrembl palioHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTrapU(PMUUYECKUX 12 1
ypaBHEHUI
8 3anauyu ¢ mapameTpamu 16 1
9 HOBTOPSHI/IC, o0o011eHne, cucreMaTH3anus 16 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
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YYEBHO-METOANYECKOE OBECIHHEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

Anrebpa u Hauana matemaTuueckoro ananuza. 10-11 knaccel. (6a30Bblil ¥ yriyOsieHHbIN ypoBHU) - AnumoB A.ILLL,
Kossirun FO.M. u nip.

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

dénoposa Hanexna EBrenreBHa

TkauéBa Mapus BrnagumupoBHa

Marematuka: airedpa U Hadaia MaTeMaTUYECKOT0 aHaJIu3a, TeOMEeTPHs
Anrebpa 1 Hauajga MaTeMaTHIECKOTO aHAIn3a

10—11 xiacchl

Mertoaudeckne pekomeHaanuu K yueonuky 1. A. AnumoBa,

1O. M. Konsiruna, H. E. ®énopoBoii u ap.

HOUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

http://school-collection.edu.ru/, http://www.fipi.ru/,http://www.ege.edu.ru/
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