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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 MPOIECCe M3YUCHUS BCEX TEM yUeOHOro Kypca «Anredpa u Havana
MaTeMaTU4YeCKOr0 aHAIN3a.

Ha w3yuenume yueOHOro Kypca «AnreOpa W Hadajla MaTeMaTHYECKOTO
aHanuza» orBoauTcs 272 yaca: B 10 kmacce — 136 vacoB (4 yaca B Heaeno), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mnepuoauyeckue Apoou. I[lpumeHenue apoOell U MPOLEHTOB IS
pelIeHUs PUKIAIHBIX 33/1a4 U3 PA3JIMYHBIX OTpACiIel 3HAHUN U pEeAIbHOM KU3HHU.

JlelicTBUTENbHBIE uMCHa. PalMoHanbHbIE W HUPPAUMOHAIBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMU  4YHCIaMu.  Moayib
JIEUCTBUTEIILHOTO YHUCia U ero cBoicTBa. [IpubnamxkEHHbIe BRIYKCICHUS, TTpaBUia
OKpYTJICHUS, MPUKUJIKA U OLIEHKA pe3ybTaTa BEIYUCICHUM.

Crenenb ¢ 1uenbiM nokaszatenemM. bunom Hserotona. Hcenonb3oBanue
noaxoAsIed GopMbl 3aMUCH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTHUECKUX
3a7a4 U MPEJICTABICHUS JaHHbIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb C palMOHAJIBHBIM IMOKa3aTeJleM M €€ CBOWMCTBA, CTENEHb C
NEUCTBUTEIIBHBIM MTOKA3aTEJIEM.

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

Cunyc, KOCHMHYC, TaHT€HC, KOTAHIE€HC YMCJIOBOTO aprymMeHta. ApKCHHYC,
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 U
HEpaBEHCTB. MHOrO4YIECHbl OT OJHOW MNEpPEMEHHOMW. JleaeHue MHOrodjeHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema be3y. MHorounensl ¢ LeIbIMU
kod(punmenramu. Teopema Buera.

[IpeoGpa3zoBaHus YUCIOBBIX BBIPAKEHUHN, COIEPIKAIINX CTETICHH W KOPHHU.

HppanuonanbsHbie YpaBHEHUS. OcHOBHbIE METOIbI peleHus
HppallMOHAIBHBIX YPaBHECHUA.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PEIICHUS] MOKAa3aTeIbHBIX

YPaBHEHHM.
[IpeoOpazoBaHue BhIpAKEHUM, COJIEpKAITUX JTOTApUPMBI.
Jlorapudmuyeckue ypaBHEHHUSI. OcHOBHbIE METO/bI peuieHus

norapuMUYECKUX YpaBHEHUH.



OcHoBHBIE TPUTOHOMETPUUYECKUE (bopMyIbI. [TpeoGpazoBanue
TPUTOHOMETPUYECKUX BbIPaKECHUM. PellieHne TpUroHoOMEeTpUIECKUX YPaBHEHU.

Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMbI JUHEUHBIX
ypaBHeHUM. Ornpenenurens MaTpUlbl 2X2, €ro TreOMETPUYECKHH CMBICH U
CBOMCTBA, BBIYMCJIICHHUE €r0 3HAYEHUS, IPUMEHECHHUE OINPEACIUTENS I PEIICHUS
CHUCTEMbl JIMHEMHBIX YypaBHEHUU. PellleHHWe NpUKIAIHBIX 3a1ad C IIOMOILbBIO
CHUCTEMbl JIMHEMHBIX ypaBHEHUHU. lccienoBaHue DIOCTPOCHHOM MOJAEIHU C
NOMOIIBIO MATPULL U ONIPEAECITIUTEIIEH.

[locTpoeHre MaTeMaTUYECKHX MOJENIEH pealbHOM CUTyalud C MOMOIIBIO
YpaBHEHUW W HEpaBeHCTB. [IprMeHEHHE ypaBHEHHMII M HEPABEHCTB K PELICHUIO
MaTEMaTUYECKUX 3a/lady M 3aJad U3 PA3JIUMYHbIX OOJacTed HAyKM W peabHOU
KU3HHU.

DYyHKIUM U TPaPUKHU

OyHKIMA, crnocodbl 3agaHus QyHkiuu. B3aumMHO o00paTHble (QYHKIHMH.
Komnosunuss ¢yskiuit. I'papuk  dyHkuuu. DineMeHTapHble MpeoOpa3oBaHUs
rpaduKoB GyHKIHMA.

OO6nactp ompeneneHUss ¥ MHOKECTBO 3HaueHud ¢yHkuuud. Hymu dynkumm.
[TpomesxyTku 3HaKkonocTostHCTBA. UETHbIe 1 Heu€THbIe GyHKIMU. [lepuoanueckue
¢ynkiuu. TIpoMexxyTku MOHOTOHHOCTH (yHKIHMH. MakCUMyMbl U MHUHUMYMBI
¢ynkiuu. Haubomnpiee 1 HauMeHbllee 3Ha4eHUs] PYHKIIUU HA TPOMEKYTKE.

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

CrenenHas QyHKIMS ¢ HATypaldbHBIM U IENIBIM Moka3atenem. EE coiicTBa 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.

QOYyHKIMOHAIBHBIE 3aBUCUMOCTH B pEalbHBIX IIPOLIECCAX U SBICHUSAX.
I'paduku peanbHBIX 3aBUCUMOCTEH.

Hayana MmaTeMaTH4eCKOro aHaJIu3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHus IIOCJIENOBaTENLHOCTEH. MeTton
MaTeMaTU4eCKON WHIYKLHAH. MoHnoTOHHBIE 17§ OTpaHUYCHHBIC
IIOCJIEA0BATENBHOCTH. VICTOpHST BO3HMKHOBEHUS MAaTEMaTHYECKOIO aHAJIN3a KaK
aHanM3a OECKOHEYHO MaJbIX.

Apudmernyeckas u reomerpuueckas nporpeccuu. beckoHeuHo yObIBaroIas
reomerpuueckas nporpeccusi. Cymma O€CKOHEYHO YyOBIBAIOIICH T'€OMETPHUUYECKOMN



[IPOrpeCcCU. JIMHENHBINA U SKCIIOHEHIUAIBHBINA pOoCcT. Uncio €. Popmyna CII0XKHbBIX
IPOLEHTOB. Hcnonp30BaHWe MPOrpecCHM Uil PELICHUs peajbHbIX —3a1ad
IIPUKJIAHOTO XapaKTepa.

HenpepoiBuble (yHKIIMM U uX cBoiicTBa. TOYKkM paspbiBa. ACHUMMOTOTHI
rpadukoB QyHkiui. CBoicTBa (YHKUMN HENpPephIBHBIX HAa OTpe3ke. MeToj
VHTEPBAJIOB JUI1 PELICHHUs HEpaBeHCTB. IIpuMeHeHHe CBOMCTB HENPEPBIBHBIX
GyHKUMN 11 peieHus 3a1ay.

[lepBas u BTOpas npousBojHble QpyHKIMHU. OnpeneneHrue, reOMeTPUIECKUN U
(du3znyUecKkuii cMbICT MPOU3BOIHOM. YpaBHEHHE KacaTeIbHOU K rpaduKy (HyHKIHU.

[IpousBoanble  sneMmeHTapHbIX  QyHkuui.  IlpousBonHas ~ cyMMbl,
POU3BEICHHUS], YACTHOTO M KOMIO3UIIUU (DYHKIIHH.

MHoxecTBa U JIOTMKA

MHoxecTBO, olepaluyd HaJ MHOXECTBAMU M MX CBOMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHMKO-MHOMXECTBEHHOTO —ammapara s
ONMCAaHUS PEaAJbHBIX IIPOLECCOB W SBICHUW, IPU PELICHUM 3a1ad U3 JAPYTUX
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, HauOoyupmmi oOmui nenurtens (mainee — HOJl) m HamMeHsblee 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
TPUTOHOMETPUUECKOIN OKPYKHOCTU. PellieHue TpUroHoMeTpuyecKux HEpaBeHCTB.

OCHOBHbIE METOJbl PEILICHHUS] MOKAa3aTEeNbHBIX U  JOrapuMUUYECKUX
HEPaBEHCTB.



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

[IpumeHeHue mMpoOU3BOAHON K MCCIENOBAaHUIO (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 WU TPadUKOM.

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

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

[IpumeHeHne HHTErpaja I HAXOXKICHHUS IUIOMAAeH IIOCKUX (QUryp u
00BEMOB TEOMETPUIECKUX TETI.

[Tpumepsl pemennit nuddepeHIMaIbHBIX ypaBHEHHN. MaTtemaThuueckoe
MOJIETIMPOBAaHUE peaJbHBIX MPOLECCOB C TMOMOILIBI0  auddepeHIHaTbHBIX
YPaBHEHHM.
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INTAHUPYEMBIE PE3VIJIBTATbBI OCBOEHHA VYUYEBHOI'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  YJIEHa  POCCHUHCKOro  oOIecTBa,  MPEJACTABICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMU B COOTBETCTBHU C UX
GyHKIUSAMU U Ha3HAYEHUEM,

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)KEHUHW B JAPYrMX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCITIUTAHUS

OCO3HAHHE JTYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapopaa, chOPMHUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHMS, TUUYECKOrO IMOBEACHHUS, CBSI3AHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTHXKCHMN HAayKd U JICSATEIbHOCTHIO YUYEHOr0, OCO3HAHUE
JUYHOTO BKJIa/a B IOCTPOCHHUE YCTOWYHUBOTO OYIYIIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYasl SCTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUN, PaCCyKICHUHN, BOCIPUHUMYHUBOCTD
K MaTEMaTUYECKUM acCIeKTaM 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 THTAaHHWE, COATAHCUPOBAHHBIA PEXUM 3aHIATHH WU
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  MPOPECCHOHAIIBHOW  NESITENbHOCTH, 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  MaréMaTUYecKoMy  OOpa3oBaHHUIO U
caM000pa30BaHUI0 Ha NPOTIKEHUU BCEW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PELIEHUHU MPAKTUYECKUX 3a7a4 MATEMATUYECKON HAIIPaBICHHOCTH;

7) 3K0JIOTHY€eCKOT0 BOCTIMTAHMS:

c(OpPMHUPOBAHHOCTh  SKOJOTUYECKOM KYJIbTYpbl, T[OHHMAHUE BIUSHUSA
COLIMAJIbHO-PKOHOMHMUYECKUX MPOLECCOB HA COCTOSIHUE MPUPOJHON U COLMAIbHOU
Cpelibl, OCO3HaHHE TII00ATILHOTO XapaKkTepa dKOJIOTMYEeCKUX MPo0IeM, OpueHTalus
Ha TNpPUMEHEHHE MaTEeMaTUYeCKMX 3HAHUW JJId pelleHus 3aaad B o01acTu
OKpYXalolel cpefpl, MIAHUPOBAHUE TMOCTYNKOB M OIEHKH HMX BO3MOXKHBIX
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 4ellOBEYECKON JesTEeIbHOCTH, 3TaloB €€
pa3BUTUA M 3HAYMMOCTH JUISI Pa3BUTHS [MBUJIM3ALMHU, OBJAJACHUE SI3BIKOM
MaTeMaTUKA M MaTeMAaTH4YEeCKOW KyJIbTYpOHM Kak CpEICTBOM IIO3HAaHUS MUpa,
TOTOBHOCTh OCYIIECTBJISATH IPOEKTHYIO M HCCIEIOBATEIbCKYIO JESITEIbHOCTh
WHIVBU1YaJbHO U B TPYIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE y4eOHbIe AeiiCTBUSA

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYUIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHATHHA, OTHOIICHUH MEXIy MOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHMSI TIOHATUH, YCTAHABIUBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAINH,
OCHOBaHHUS 171l 0000IICHHS M CPaBHEHHUS, KPUTEPUHU TIPOBOJUMOTO aHAIN3A,;

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

BBISIBJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEYUS
B (akTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKIACHUSX, Mpejiaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y IPOTHUBOPEUNN;

JeJaTh BBIBOJABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIIFOUEHHUI IO aHAJIOTUU;
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MIPOBOJUTH CAMOCTOSITENIBHO JI0Ka3aTeIbCTBA MATEMAaTUUECKUX YTBEPKACHUI
(mpsiMBbI€ U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTALMIO, IPUBOAUTE IPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBOJIbI;

BbIOMpaTh crnoco® pemeHus ydyeOHOM 3anauu  (CpaBHUBATh HECKOJIBKO
BApDUAHTOB  PEIICHUS, BbHIOMpaTh  Hauboiee MOAXOMANUMU C  yuyé€ToM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBaTeabcKkue 1eiiCTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEJOBATEIbCKUNA HMHCTPYMEHT IMO3HAHUA,
dopMynupoBaTh  BONPOCHI,  (PUKCHUpYIOIIME  MPOTUBOpEYHE,  MpodiIemy,
yCTaHABIMBATh UCKOMOE M JaHHOE, (OpPMHPOBATH TMIOTE3Y, apryMEHTHPOBATH
CBOIO MO3ULIMI0, MHEHHE;

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

CaMOCTOSATENLHO (POPMYIHPOBaTH 000OIIEHUS M BBIBOJBI 1O pPE3yJibTaTaM
NpOBENEHHOTO  HAOMIOJEHUS, HCCIEIOBAaHUS, OLEHHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHHUI;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUTATH
NPEOJIOKEHUS O €70 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmeii:

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

BbIOMpaTh WHMOPMAINIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHUIIOB U
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 (bOpMyanOBaTB CYy:XKACHUA B COOTBCTCTBHUU C YCIIOBUAMU U
oeJsIMHAU O6IHeHI/I${, SACHO, TOYHO, I'pPaMOTHO BbIPpaXXdaTb CBOIO TOYKY 3PCHHUSA B
YCTHBIX W IIHCBMCHHBIX TCKCTAX, AdBATb IIOACHCHHA IIO0O XOAYy PCIICHHA 3adadi,
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 pas3iMuMe U CXOJACTBO MO3UIUH, B KOPPEKTHOW (opme
(opMyIupOBaTH pa3HOIJIACUS, CBOU BO3PAKEHHUS;

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

PerynsiTuBHBbIe YHHBePCAJIbHbIE YUeOHbIE TeliCTBUS

Camoopranusanus:

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

CaMOKOHTPOJIb, IMOIMOHAJIbHBII HHTEJJIEKT:

BJIQJICTh ~ HAaBbIKAMU  IIO03HABATCIIBHOW  PEQICKCMU  KaK  OCO3HAHUs
COBEPIIAEMBIX JICHCTBHH M MBICIIUTEIBHBIX MPOIIECCOB, UX PE3yJIbTAaTOB, BIAJCTh
croco0aMy CaMOTNPOBEPKH, CAaMOKOHTPOJIS TMpoIecca W pe3ysibTaTa pPEIICHUs
MaTeMaTUYEeCKOW 3a/1auH;

NpeIBUACTh TPYTHOCTH, KOTOPhIE MOTYT BO3HUKHYTH IPU PEIICHUU 3a7a4H,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEIIHLCTB, TaHHBIX,
HalIEHHBIX OIMIUOOK, BBISIBIICHHBIX TPYIHOCTEH;

OILIEHWBATh COOTBETCTBHUE PE3YNIbTATA I[EIH U YCIOBHSIM, OOBSICHITH IPUINHEI
JTOCTY)KCHUS WM HEJAOCTH)KCHHUS PE3YJIBTATOB ACSITEILHOCTH, HAXOAUTh ONIMOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAasl 1eSITEIbHOCTD:

NOHMMATh M HCIIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON W WHIAMBHIYaJTIbHOM
paboThl TIpU pelICHHW YYeOHBIX 3ajady, MNPUHUMATH IeJIb COBMECTHOMN
JESTENBHOCTH, TUTAHHUPOBATH OPTraHMU3AIMI0 COBMECTHON palOTHI, paclpenessTh
BUIBI paboOT, JOTOBApUBATHCA, OOCYXKJAaTh TMPOLIECC U pe3yiabTaT padoTHI,
0000111aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IPYMIOBHIX PopMax paboTsl (0OCYXIeHUsS, 0OMEH MHEHHA,
«MO3TOBbI€ IITYPMBI» W HWHBIE), BBHIMIOJHATH CBOIO YacTh pabOTBl U
KOOPJMHUPOBATh CBOM JACHCTBUS C JPYTUMH YJICHAMU KOMAHJbBI, OIEHUBATH
KauyeCcTBO CBOETO BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHUSAM, CPOPMYIUPOBAHHBIM
YY9aCTHUKAMU B3aMMO/ICHCTBHS.
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NPEAMETHBIE PE3YJIBTATBI

K xoniy ob6yuenus B 10 kjacce oOydYarOIIMICS TOJYYUT CICAYIOIIHE
MpeAMETHBIE PE3yIbTaThl MO OTIAEIBHBIM TeMaM padodeil mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hauajga MaTeMaTHYE€CKOTO aHAIIU3a:

Yuciia v BIYMCICHUS:

CBOOOJIHO OIEpPUPOBATh MOHSITUSMH: paAlMOHATBHOE YHUCIO0, OECKOHEYHas
nepuoanyueckas JpoOb, TMPOILEHTHI, HPpaAlMOHATBLHOE YHCJIO, MHOXECTBa
palMOHANBHBIX U JEUCTBUTEIIBHBIX YUCEN, MOAYJIb I€HCTBUTEIBHOTO YUCA;

OPUMEHATh JpoOM W TMPONEHTHl JJisg pEHICHUS NPUKIAIHBIX 3a1ad  u3
PAa3JIMYHBIX OTPACIIEH 3HAHUN U PEATbHOU )KU3HU;

MPUMEHSATH NPUOTMKEHHBIC BBIYUCICHUS, IPABUIIa OKPYTJICHUS, IPUKUAKY U
OIIEHKY p€3yJbTaTa BEIYMCIICHUI;

CBOOOJIHO ONEPUPOBATH TIOHATHEM: CTEMEHb C IIeJBIM IOKa3aTelieM,
UCITIOJIB30BaTh MOAXOAIIYI0 (OPMY 3alUCU JTCHUCTBUTEIBHBIX YUCET JIJISl PEIICHUSI
MPaKTUYECKUX 33/1a4 U IPEACTABICHUS TaHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: apUPMETHUECKUH KOPEHb HATypajbHOM
CTEIICHU;

CBOOOJTHO OMEPUPOBATH MOHSATUEM: CTENIEHD C PAIIMOHATLHBIM ITOKa3aTeJIeM;

CBOOOJTHO OMEPUPOBATH MOHATUAMM: JIorapudM uucia, AECITHUYHBIE WU
HaTypaibHbIEe TOTapUPMBI;

CBOOOJTHO OMEPUPOBATH MOHATUSIMHU: CHHYC, KOCHHYC, TaHT€HC, KOTaHTECHC
YUCIJIOBOI'O apTyMEHTA,

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

YpaBHeHUs 1 HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHATHSIMHU: TOXKJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PaBHOCUJIbHBIC YPABHEHHS U YPABHEHUA-CIIEACTBUS, PABHOCUJIbHBIE HEPABEHCTBA;

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

CBOOOJTHO OMEPUPOBATH TMOHSATHUSMH: MHOTOYJIEH OT OJHOW IEepPEMEHHOM,
MHOTOWICH C TeNbIMH KO3 (UIMEHTaMU, KOPHU MHOTOWICHA, MPUMEHSThH
JIEJICHHE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUISL pELLICHUS 3a1a4;

CBOOOJIHO ONEPUPOBATh TMOHSATUSMH: CUCTEMA JIMHEWHBIX YpaBHEHUH,
MATpHILa, ONPENEIUTENIb MAaTpUUbl 2 X 2 W €ro TEOMETPUYECKUU CMBICI,
WCMOJIB30BATh CBOWMCTBA OMpEeAEenuTeNss 2 X 2 1y BBIYMCICHUS €ro 3HA4YEeHUs,
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OPUMEHATH ONPEACTUTENIN sl PEHICHUS CHCTEMbl JHHEWHBIX YpaBHEHUH,
MOJIETTUPOBATh PEANbHbIE CUTYallMHd C TIOMOIIBIO CUCTEMBI JTHHEWHBIX ypaBHEHUH,
WCCIIEIOBATh TIOCTPOCHHBIE MOJETH C TIOMOIIBI0 MATPHIl W OIpeaeTuTenei,
UHTEPIPETUPOBATH MOTYICHHBIN Pe3ybTarT;

UCIIOJIb30BaTh CBOMCTBA JEHUCTBUUW C KOpPHSAMU g MpeoOpa3oBaHuUs
BBIPAKCHUU;

BBITIOJIHATH MIPEOOPa30BAHMS YNCIOBBIX BRIPAKEHHUM, COACPKAIINX CTEIICHH C
palMOHAIBHBIM TIOKa3aTeleM;

UCTIOJIh30BAaTh CBOICTBa norapudmMoB TUTST npeoOpazoBaHuUs
Jorapu(MUYECKUX BbIPAKCHU;

CBOOO/IHO OMEpUPOBATh MOHSATUSMHU: HPpPANMOHAIBHBIC, TOKa3aTelbHBIC U
norapuMUUECKHEe YpaBHEHUS, HAXOJAUTh UX PEUICHHSI C TIOMOIIBIO PaBHOCHIBHBIX
NIEPEX0I0B MU OCYIIECTBIISIS IPOBEPKY KOPHEH;

NPUMEHSTH OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI ISl MpeoOpa30oBaHHUS
TPUTOHOMETPUYCCKHUX BhIPAKCHHU;

CBOOOJIHO ONEpUPOBATh TOHATHEM: TPHUTOHOMETPUYECKOE ypaBHEHHUE,
OPUMEHATh  HeoOxoauMmble  GOpMYJIbl  JJIi  PELIEHUsS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPABHEHHUI;

MOJIETUPOBATh pEalbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTaBISATH
BBIDQKEHUS, YpPaBHEHMS, HEPABEHCTBA IO YCIOBUIO 3aJlayd, HCCIEI0BATh
NOCTPOCHHBIE MOJIENIN C UCIIOJIb30BAaHUEM arapara ajnreopsbl.

DyHKUNM U TPAPUKH:

CBOOOJIHO OIEpUPOBATh MOHATHUSAMHU: (DYHKIHS, CTIOCOOBI 3alaHus (PYHKITUH,
B3aMMHO oOpaTHble (YHKIUH, KOMIIO3UIUA (QYyHKIUHA, Tpaduk QyHKIHH,
BBITIOJTHSITH AJIEMEHTapHbIE TpeoOpazoBaHus rpaduKoB QYHKITUI;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: OOJACTH OMPENEICHUS U MHOYKECTBO
3HaueHUN QYHKINH, HYJIH QYHKIIUU, TIPOMEKYTKU 3HAKOTIOCTOSHCTBA;

CBOOOJTHO OTEpUPOBATh TMOHATUSMU: UYETHBIE W HEUETHBIE (YHKIIHH,
nepuoandeckue (PyHKIUH, TPOMEKYTKH MOHOTOHHOCTH (PYHKITUH, MAKCUMYMBI U
MUHAMYMBI (DyHKIHH, HauOOJbIllee W HAUMEHBbIIee 3HadueHHe GQYHKIUA Ha
MIPOMEXKYTKE;

CBOOOJTHO OTEPUPOBATH MOHATUSAMHU: CTETICHHAsT (DYHKIUS C HATYPAIbHBIM U
[eJapIM TIOKa3aTeieM, TpauK CTEMeHHOW (QYHKIIMU C HATYPAIbHBIM M IEIBIM
nmokasarenieM, rpaduk KOpHsS N-Oi cTerneHn Kak (GyHKIUKA OOpaTHOW CTETEeHH C
HATypaJIbHBIM IMOKA3aTEIIEM;

OTIEpUPOBATh TOHATHAMU: JUHEHHAs, KBaJpaTWdHash WU JPOOHO-TMHEHHAS
(GYHKITUH, BBITIOTHATH AJIEMEHTAPHOE MCCIICIOBAHNE U TTIOCTPOCHUE X TPAPUKOB;
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CBOOOJHO ONEPUPOBATH MOHATHAMU: IOKa3aTeNbHAs M JorapupmMuyeckas
(yHKIMHU, WX CBOMCTBAa M TrpaUKH, HCMHONb30BaTh HUX TpadUKu sl pelIeHUS
YPaBHEHUM;

CBOOOJHO OMNEpUpPOBATh MOHATUSIMH: TPUTOHOMETPUYECKAs OKPYKHOCTb,
oIpeJieNieHre TPUTOHOMETPUUECKUX (DYHKIIMI YUCIOBOTO apryMeHTa;

UCIIOJIb30BaTh TIpaukd (GYHKUMA I8 UCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEW NpPH PEIIeHUH 3a]ad U3 APYrHX Y4eOHBIX MPEAMETOB U peagbHOU
’KU3HU, BBIPAXKATh (POpMySIaMU 3aBUCUMOCTH MEXI1Y BEIUUMHAMM;

Havasia MmaTeMaTH4ecKOro aHajamn3a:

CBOOOJHO OMEpUpOBaTh MOHATHUSIMH: apumeTHuecKass U TeOMeTpUYecKas
nporpeccusi, 6eCKOHEYHO yObIBarolas reoMeTpudecKkas mporpeccusi, TMHEHHBIN U
AKCIIOHEHIIMATBHBIN POCT, (JOpMyIa CIOKHBIX MPOLIEHTOB, UMETh NPECTaBICHUE
0 KOHCTAaHTE;

UCIIOJIb30BaTh NPOTPECCUM IJisi PEIICHUs pealbHBbIX 3ajad MPHUKIATHOrO
XapakTepa;

CBOOOJTHO OIEPUPOBATH MOHITUSIMU: TTOCJIEI0BATEIHHOCTD, CIIOCOOBI 3a/1aHHUS
MOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE U OTpPaHUYEHHBIE IOCJIEI0BATEILHOCTH,
NOHMMATh OCHOBBI 3apOXKJICHHUS MaTEeMaTHYEeCKOr0 aHalM3a KaKk aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO OIEPUPOBATH TOHATUAMH: HENpPEpPhIBHbIE (PYHKIUHU, TOUYKH
paspbiBa rpaduka GyHKIIMH, aCUMITOTHI Tpadrka HyHKIIUH;

CBOOOJTHO OMNEPUPOBATH TOHSATHEM: (PYHKIMS, HEMpEepbIBHAsS Ha OTpPeE3Ke,
NPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIINI JIs1 peIICHUs 3a/1a4;

CBOOOJTHO OIEpPUPOBATHh TOHATUSMH: TEpBasi W BTOpas MPOU3BOIHBIC
dbyHKIIMM, KacaTeabHas K rpaduky GyHKIUN;

BBIUUCTISTH MPOU3BOJIHBIE CYMMBI, MPOU3BEACHHS, YACTHOTO U KOMITO3UIIUU
IBYX (DYHKIIHH, 3HATH POU3BOJIHBIE JIEMEHTAPHBIX () YHKIIHIA;

UCIIOJIb30BaTh T€OMETPUUYECKUA U (PU3UYECKHH CMBICT MPOU3BOMHON IS
pelIeHus 3a1a4.

MHoxkecTBa U JIOTHKA:

CBOOOIHO  OMEpUpOBATh  IMOHATHUSMHU:  MHOXECTBO,  ONEpald  HaJ
MHO>XE€CTBaMHU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aIapaT JJIsi OMUCAHUS PEaTbHBIX
MIPOLIECCOB U SIBJIICHU, MPH PELICHUH 33]a4 U3 IPYTUX yYEOHBIX TPEAMETOB;

CBOOOIHO OIEpPHPOBATh TMOHATHUSMHU: OIpEAeNeHHEe, TEeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO OOBEKTA, 10KA3ATEIbCTBO, PABHOCUIIBHBIE
ypaBHEHUS U HEPABCHCTBRA.
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K xonmy ob0yuenus B 11 kjacce o0OydyarOIIMiiCs TOJYYUT CIEAYIOIIHUE
MIPEMETHBIE PE3YJIbTAThl MO OTAEIbHBIM TeMaM padodeil mporpaMMbl y4eOHOTO
Kypca «Anre0pa u Havajla MaTEMAaTUYECKOTO aHAU3a»:

Yucia 1 BBIYUCICHUSA:

CBOOOJHO OMNEpUpPOBATh MOHATUSAMM: HATYpaJIbHOE M LEJIO€ YHCIIO,
MHOECTBA HATYPAJIbHBIX M LEJbIX YHMCEN, WCIIOJIB30BATh NPU3HAKH IEIUMOCTH
uensix yucen, HOJl u HOK HaTypanbHBIX 4McCen s PEMICHUs 3a]1ay, IPUMEHSATh
anroput™m EBknnna;

CBOOOJTHO OMEpPUPOBATH IMOHSATUEM OCTaTKa MO MOJIYJI0, 3alHiChIBAThH
HaTypaJIbHBIC YMCJIA B PA3JINYHBIX O3ULMOHHBIX CUCTEMAX CUMCIICHNUS;

CBOOOJTHO OMEpUPOBaTh MOHATUSAMU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUIEKCHBIX YHCEN, MPEACTABIATh KOMIUIEKCHBIE YHUCIA B alnreOpandyeckoil u
TPUTOHOMETPUYECKON (opMe, BBIMOIHATh apu(PMETUUECKHUE ONepalud C HUMU U
U300paXkaTh HA KOOPJUHATHOM MIOCKOCTH.

YpaBHeHUS M HEPABEHCTBA:

CBOOOJTHO OMEpUpPOBATh TMOHATUAMH: HUPpPAIMOHAIBHBIC, IMOKa3aTelIbHbIE U
jgorapu(MUUYECKUE HEpPaBEHCTBA, HAXOAUTh MX pEHIEHHs C [OMOIIbIO
PAaBHOCHIIBHBIX IIEPEXOJIOB;

OCYILECTBJISAITh OTOOpP KOpHEH NpU pEHIeHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS,

CBOOO/IHO OINEpPUPOBATh MOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HEoO0XoauMble  (QOpMyJbl Ui  pELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOO/IHO ONEPUPOBATH MOHATUSAMHU: CUCTEMAa U COBOKYIHOCTb YPaBHEHUN U
HEPAaBEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBUSA, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYIIHOCTEH PAallMOHAIBHBIX, UPPALMOHAIBHBIX, [IOKA3aTECIbHBIX U
Jorapu(p)MUUECKUX YpaBHEHUN U HEPABEHCTB;

pemars palrOHaJbHEIE, UppaLMOHAJIbHBIE, II0OKa3aTEeIbHBIE,
jgorapuMuyecKue UM TPUTOHOMETPUYECKHE YpaBHEHHs] U HEPaBEHCTBA,
COZIeprKallie MOYJIM U IAPAMETPBIL;

OPUMEHATH rpaUyecKre METOIbI Il PELIEHUS] YPAaBHEHUI U HEPAaBEHCTB, a
TAK)Ke 3a71a4 C IapamMeTpamus;

MOJIEJIMPOBATh PEAJIbHBIE CHUTyallUW Ha S3bIKE aireOpbl, COCTABIATH
BBIDA)XXCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHCTEMBI II0 YCJIOBHIO 3aJayH,
UCCIIEIOBaTh TOCTPOCHHBIE MOJEIM C HCIIOJNIb30BaHHWEM ammapaTta anreOpsl,
MHTEPIPETUPOBATH ITOTYYCHHBIM PE3yJIbTaT.
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DyHKIUHA U TPaPUKH:

CTpOUTh TpadUKU KOMIO3ZUIMH (PYHKIUHA C M[OMOILBIO 3JIEMEHTapHOTO
MCCJIEI0BAHUS U CBOMCTB KOMIO3UIIUU ABYX ()YHKIIHIA;

CTPOUTh T€OMETpUYECKHe O00pa3bl ypaBHEHUHW W  HEpPaBEHCTB HA
KOOPJMHATHOM IUIOCKOCTH;

CBOOOJHO  ONEpUPOBATH MOHATUSAMHU: TpPaQUKA TPUTOHOMETPUUECKHUX
byHKIM;

OPUMEHATh (QYHKIUU JJs MOJIETUPOBAHMS U MCCIEIOBAaHUS pealbHBIX
IIPOLIECCOB.

Havana MmaTeMaTH4eCKOro aHajamsa:

UCII0JIb30BaTh MPOU3BOAHYIO JUIsl UCCAEA0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI;

HaXOAUTh HauOoOJbllIee M HAUMEHbIlIee 3HaueHus QYHKIMU HEMPEPhIBHON Ha
OTpE3KE;

UCIIOJIB30BATh TMPOU3BOAHYIO MJII HAxXOXKJICHUS HAWIY4YlIEro pELICHUs B
OPUKIAOHBIX, B TOM YHCJIE€ COLMAIbHO-DKOHOMUYECKHMX, 3ajJadax, s
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHs Tpolecca, 3aJaHHOro (QOpMyINIoN WiH
rpaduKoM;

CBOOOJHO OMEepUpOBaTh MOHATUAMH: TepBOOOpa3Hasi, OMNpeneIEHHBIN
UHTETpaji, HAaXOIUThb IEPBOOOpa3HbIE DJIEMEHTAPHBIX (YHKIUH M BBIYUCIATH
uHTerpai mno popmyne Hetotona-JleiOnua;

HAXOAMUTh TUIOMIA/IA IJIOCKUX QUTYP U 0O0BEMBI TEJ C TOMOIIBIO MHTETrpaa;

UMETh MPEICTABICHUE O MaTEMAaTUYECKOM MOJEIMPOBAHUM HAa MIpUMEpE
cocTaBieHus TuddepeHInaTbHBIX YpaBHEHUIH;

pemaTh NpUKIaJHbIE 3aJa4d, B TOM YHUCJIE COLMAIBHO-3KOHOMHYECKOTO M
du3znuecKoro xapakrepa, CpeACTBAMU MaTEMATHYECKOTO aHAIM3a.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosunyecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM
o/ OporpaMMBb1 Beero KonTposabHbie
padoThbI
MHO3K€ECTBO AENCTBUTEIBHBIX YACEIL.
1 MHorounensl. PanmoHanbHble YpaBHEHHS U 24 1
HepaBeHcTBa. CHCTEMBI IMHEHMHBIX
YpaBHEHUU
9 Oynkunu u rpapuku. CreneHHas GyHKINS C 12 1
LIETTBIM TOKa3aTeIeM
3 Apudmernueckuil KOpeHb N-0i CTENEHHU. 15 1
HppanmonanbHble ypaBHEHUS
4 [Tokazarensuas pynkuus. [lokazarenbHbie 10 1
YpaBHEHUS
5 Jlorapudmuueckas QyHKIIHS. 18 1
JlorapudmMudeckue ypaBHSHHUsI
6 TpuroHomeTpuuecKe BbIpaXKEHUs U 99 1
YpaBHEHUSA
[TocnenoBaTenbHOCTH U IPOTPECCHH 10
HenpepsiBabie pynkmuu. [Tpoussoanas 20
9 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 5 5
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10




20

11 KUIIACC
Ne HaumeHoBaHue pa3ie/ioB U TeM Komriectso tacos
. NpPorpaMMBb Beero KonTposabHbie
padoTbI
1 I/IccneLLOBaHILIe (GYHKIHIA ¢ TTOMOIIBIO 99 1
MIPOU3BOTHOM
2 [TepBooOpa3Hasi 1 MHTETpAT 12 1
3 I'paduku TPUrOHOMETPUUECKUX (PYHKIIUMA. 14 1
TpuroHomeTpruyecKkue HEpaBEHCTBA
4 HppanmonanbHbie, TOKa3aTeIbHBIE U 24 1
norapuMudecKkue HepaBeHCTBA
5 KomrnekcHbie rcia 10
6 HarypanbsHbie u 11esie uncia 10
CucTeMBbl parMoHaIbHBIX, HPPAMOHATBHBIX
7 MOKa3aTeIbHbIX U JOrapu(pMUIecKux 12 1
yYpaBHEHUU
8 3amauyu ¢ mapameTpamu 16 1
9 HOBTOPGHI/IG, 00001I1eHre, CUCTEMATHU3AIUS 16 5
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 136 10
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoandecTBO 9acoB
Ne Jara
w/n Tema ypoka Beero KoHTpoabHbIie S —
padoThbI
1 MHO3K€eCTBO, ONepauy Hal 1
MHOKE€CTBAMU M UX CBOMCTBA
2 Huarpammsl Ditnepa-Benna 1
[IpuMeHeHne TeopeTuKo-
3 MHOYXECTBEHHOTO arrapara Jjis 1
pernieHus 3aaa4
Pammmonansueie yncina. OOBIKHOBEHHBIE
4 U JIECATUYHBIC IPOOH, TIPOLICHTHI, 1
OECKOHEYHBIE MTEPHOMUECKHIE TPOOH
Pammmonansueie yncina. OOBIKHOBEHHBIE
5 U JIECATUYHBIC IPOOH, TTPOIICHTHI, 1
OCCKOHEYHBIC MTEPHUONUECKHIE TPOOH
6 [Ipumenenue npoOeii ¥ MPOLIEHTOB IS 1
pELIeHUS TPUKIIAIHBIX 3a/1a4
7 [Ipumenenue npoOeii ¥ MPOLIEHTOB IS 1
peLIeHMS TPUKIIAIHBIX 3a/1a4
8 JeWcTBuTenpHbIC Yncia. PaimonanbHbIe 1
Y UppalMOHAJIBHBIE YHUCIIA
9 ApubmMeTnueckue orneparuu ¢ 1
JIEMCTBUTEIIFHBIMU UM CIIAMU
10 Monynb AeCTBUTEIBLHOTO YHCIIA U €r0 1
CBOMCTBaA
[TpuGnmxEHHBIC BEIYUCIICHUS, TTPABUIIA
11 OKpPYTJICHUS, IPUKUJIKA U OLIEHKA 1
pe3ynbTaTa BBIYMCICHUM
KonTtponpHas padota Nel mo teme
12 «ParmonanbHble ypaBHEHHS U 1
HepaBeHcTBa. CHCTEeMBbI IMHEUHBIX
YPaBHEHUI»
OCHOBHBIE METO/IbI PEIICHUS LIEbIX U
13 IpoOHO-pallMOHATIBHBIX YPABHEHUH U 1

HCEPaBCHCTB
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14

OCHOBHBIE MCTOAbI PCIICHUS LCJIbIX U
JIPOOHO-PANMOHAIBHBIX YPAaBHEHUH U
HEPABEHCTB

15

OCHOBHBIE MCTOABI PCIICHUS LCJIbIX U
JPOOHO-PAMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB

16

MHOrouieHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOTOYJIeHa HA MHOTOYJIEH C
ocratkom. Teopema besy

17

MHorousieHsl ¢ LeIbIMUA
ko3¢ ¢punuentamu. Teopema Buera

18

Pemrenne cucrem IMHENHBIX ypaBHEHUN

19

Pemrenne cucrem NMMHEWHBIX YpaBHEHUN

20

Martpuna cucTeMbl JINHEWHBIX
ypaBHeHU. OnpeeuTeNb MaTPUILIBI
2x2, ero TeOMETPUYECKUI CMBICIT U
CBOMCTBA; BBIUNCIIEHUE €TI0 3HAYEHUS

21

Onpenenutenb MaTPUILLI 2X2, €ro
reOMETPUUYECKUI CMBICIT U CBOMCTBA;
BBIYHCIICHUE €r0 3HAUYCHUS

22

[Ipumenenue onpeaenuTens st
PEILICHUS CUCTEMBbI TMHEHHBIX
ypaBHEHUH

23

Pemenne npukiaaHbixX 3a1a4 ¢
MTOMOIIBIO0 CUCTEMBbI JINHEHHBIX
ypaBHEHUH

24

Perienne npukinagHbIx 3a1a4 ¢
MIOMOIIBIO CUCTEMBI TMHEHHBIX
ypaBHEHUH

25

KontponbHas padoTa: "PanronanbHbie
ypaBHEHUs U HepaBeHCTBA. CUCTEMBI
JIMHEWHBIX ypaBHEHUN"

26

OyHKIHS, CTIOCOOBI 3aJaHus (PYHKIIUU.
B3aumuo o6paTHble QyHKINU.
Komnozunus GpyHKImii

27

I'padux GpyHKIMN. DIEeMeHTapHbIe
npeoOpa3oBaHus TpaguKoB QyHKIUI

28

OO6nacThb ONpCACIICHUA U MHOXKECTBO
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3HayeHu ¢pyHkiun. Hymu GyHKmm.
[TpomMexxyTKH 3HAaK MOCTOSTHCTBA

29

U&rHple 1 HEUETHBIE (PYHKIINU.
[epuoanyeckue GyHKINH.
[TpoMexyTKH MOHOTOHHOCTH (DYHKIIMA

30

MaxkcuMyMBbl 1 MUHUMYMBI (DYHKIIHH.
Hauboupiiee u HanMeHblee 3HAYCHUE
(YHKIMM Ha IPOMEKYTKE

31

JluneiiHnas, kBaJpaTuyHas U JpoOHO-
JIuHeHas QyHKUNUN

32

DNeMeHTapHOE UCCIIeIOBAaHUE U
MOCTPOEHHE IPaPUKOB ATUX QYHKIUI

33

DJIEeMEHTapHOE HCCIIEIOBAHUE U
MOCTpOeHHE IPaPUKOB ITUX QYHKIUI

34

CreneHsn ¢ IEJIBIM IToKa3aTeneM. bruHom
Hrrotona

35

CrereHs ¢ 1ebIM IToKa3areneM. buaom
Hrrotona

36

CrenenHast GyHKIUS ¢ HATYpaJIbHBIM U
EeJIBIM NoKa3aresieM. E€ cBolicTBa u

rpadguk

37

KonTtponsnas padota: "Crenennas
¢dbynkuus. E€ cpoiictBa u rpaduk"

38

ApubMeTnuecKnii KOpeHb HATYPATbHOU
CTEIEeHU U ero CBOMCTBA

39

ApubMeTnuecKnii KOpeHb HATYPATbHOU
CTETEeHH U ero CBOMCTBA

40

[IpeoOpazoBaHus YUCIOBBIX
BBIPKEHUH, COZEPKAIIUX CTEIICHU U
KOpHHU

41

[IpeoOpa3oBaHus YUCIOBBIX
BBIPKEHUH, COZEPKAIIUX CTEIICHU U
KOpHHU

42

IIpeoOpazoBaHUs YHCIOBBIX
BBIpAXXEHUH, COJIEPKAILUX CTEIEHU U
KOpHHU

43

WppanmoHaibHble ypaBHEHUS.
OcHOBHBIE METO/IBI PEILIEHUS
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HMPPALMOHAIIBHBIX YPABHEHUN

HppauunonaibHble ypaBHEHHUS.

44 OcCHOBHBIE METO/IbI PEILIEHUS
HPpAIMOHAIIHBIX YpaBHEHUN
HppaumonaibHble ypaBHEHHUS.

45 OCHOBHBIE METO/IbI PELLICHUS
HppaIMOHAIIBHBIX YpaBHEHUN

46 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUHT
HppaIMOHAIIBHBIX YpaBHEHUHN

47 PaBHOCHIIBHBIE TIEPEXO/IBI B PEIICHUHT
HUPpAIMOHAIIBHBIX YpaBHEHUHN

48 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUHN
HppAIMOHAIBHBIX YpaBHEHUN

49 PaBHOCWIIBHBIE TTEPEXO/IBI B PEIICHUHT
HMPpAIMOHAIBHBIX YpaBHEHUHT
CaoiicTBa u rpaduk KOpHs N-0¥ CTETIEHN

50 Kak (yHKIIMH OOpaTHOW CTETICHH C
HaTypaJbHBIM MTOKa3aTeJIeM
CaoiicTBa u rpaduK KOpHs N-0if CTETICHN

51 KakK (YHKIIMH OOpaTHOU CTETICHH C
HaTypaJbHBIM MTOKa3aTeJIeM
KonTtponsnas padota: "CBoiicTBa u

52 rpaduk KOpHS N-Oi CTEICHH.
HppannonanbHbie ypaBHEHUA"

53 CrerneHb C pallMOHAIBLHBIM TIOKa3aTeieM
H e€ CBOICTBa

54 CremneHb C pallMOHATBHBIM TOKa3aTeIeM
" e€ CBONCTBA

55 CrerneHp C pallMOHATBHBIM TOKa3aTeeM
" e€ CBOMCTBa

56 [TokazarenbHas ¢yHKIIUA, €€ CBOMCTBA U
rpaduk

57 Hcnonb3oBanue rpaduka QyHKIUN A5
peuieHus: ypaBHEeHU I

58 Hcnonb3oBanue rpaduka QyHKIUU A5
peuieHus: ypaBHEeHU I

59 [Toka3arenbHble ypaBHeHUA. OCHOBHbIE

MCTOJbI PCIICHUSA MMOKA3ATCIIbHBIX
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YpaBHEHUI

[Tokazarenbubie ypaBHeHU. OCHOBHbIE

60 METO/IbI PEIICHHUS TIOKA3aTeIbHBIX
YpaBHEHUU
[lokazarenbHble ypaBHEeHUSA. OCHOBHbIE

61 METO/IbI PEUICHUS TIOKA3aTeIbHBIX
YpaBHEHUU

62 Kontponsnas padota: "[lokazarensHas
¢bynakuus. [TokazarenbHbie ypaBHEHUS"

63 Jlorapudm gucna. CoiicTa norapugpma

64 Jlorapudm uucna. CpoiictBa orapupma

65 Jlorapudm uucna. CpoiictBa orapugpma

66 JlecATUYHBIE U HATYypaJIbHBIC
Jorapugpmsl

67 JlecTUYHBIE U HATypaJIbHBIC
Jorapugmsl

68 [IpeobpazoBaHue BhIpAKEHUH,
CoJIepXKaIiux Jorapudmol

69 [IpeobpazoBaHue BhIpAKEHUH,
CoJIepXKaIiux Jorapudmol

70 [IpeobpazoBaHue BBIpAKEHUH,
coJiepsKalux Jorapudmol

71 Jlorapudmuueckas GhyHKIUA, €€
CBOMCTBaA U rpadux

79 Jlorapudmudeckas GhyHKIUA, €€
CBOMCTBa U rpadux

73 Hcnonb3oBanue rpaduka QyHKIUN A5
pelIeHus ypaBHEHU N

74 Hcnonb3oBanue rpaduka QyHKIUN A5
pelIeHus ypaBHEHU N
Jlorapudmuueckre ypaBHEHHUSI.

75 OcHOBHBIE METO/IBI PELLIEHUS
norapu(pMUUECKUX ypaBHEHUH
Jlorapugmuueckue ypaBHEHHS.

76 OcHOBHBIE METO/IBI PELLIEHUS
norapu(pMUUECKUX ypaBHEHUH

77 Jlorapudmuueckrue ypaBHEHUSI.
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OCHOBHBIE METOJIBI PEIICHUS
JorapuMUYECKUX YPaBHCHHMA

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUN

8 Jorapu(PpMUIECKUX YPaBHCHHMA

79 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUT
Jorapu(pMUIECKUX YPaBHCHHMA
KonTtponsHast padoTa:

80 "Jlorapudmuaeckas: QyHKITHSL.
Jlorapudmuueckue ypaBHeHUs "

81 Cunyc, KOCHHYC, TAHT€HC U KOTaHTE€HC
YHCIIOBOTO apryMeHTa

82 Cunyc, KOCHHYC, TAHT€HC ¥ KOTAHTEHC
YHCIIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC
YHCIIOBOTO apryMeHTa

84 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC
YHCIIOBOTO apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb,

85 oTpeieTICHUEe TPUTOHOMETPUUECKHIX
(yHKIHI YUCIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb,

86 oTpeieTICHUEe TPUTOHOMETPUUECKHIX
(YHKIHI YHUCIOBOTrO apryMeHTa

87 OcCHOBHBIE TPUTOHOMETPUYECKHE
hopmyIsl

88 OCHOBHBIE TPUTOHOMETPUYECKHE
hopmyIsl

89 OcCHOBHBIE TPUTOHOMETPUYECKHE
(bopMyIbI

90 OCHOBHBIE TPUTOHOMETPUYECKHE
(bopMyIbI

o1 [IpeoOpazoBaHKe TPUTOHOMETPUUECKUX
BBIpAXKCHUI

92 IIpeobpa3oBaHre TPUTOHOMETPHUUECKUX
BBIPAXKCHUI

93 IIpeobpa3oBaHre TPUTOHOMETPHUUECKUX

BBIPAXKCHUI
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[IpeoOpa3oBanme TPUTOHOMETPHUECKUX

94 .
BBIPKEHUI

95 Pemienne TpuroHOMETpUYECKUX
YpaBHEHUU

96 Petienne TpuroHOMETpUUYECKUX
YpaBHEHUU

97 Pemienne TpuroHOMETpUYECKUX
YpaBHEHUU

98 Pemienne TpuroHOMeTpUYECKUX
YpaBHEHUU

99 Pemienne TpuroHOMeTpUYECKUX
YpaBHEHUU

100 Pemienne TpuroHOMETPUYECKUX
ypaBHEHUU

101 Pemienne TpuroHOMETPUYECKUX
ypaBHEHUU
KonTponbHas pabora:

102 "TpUrOHOMETPHUYECKUE BHIPAKCHUS U
TPUTOHOMETPUUYECKUE YpaBHEHHUS"
[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS

103 OCJIEIOBATEILHOCTEN. MeTo1
MaTeMaTH4eCKON MHAYKIIUU
MOHOTOHHBIE ¥ OTPaHUYEHHBIE

104 rocieaoBarenbHOCTH. McTopus ananuza
0ECKOHEYHO MaJIbIX

105 Apudmernueckasi Iporpeccus

106 ['eomeTpuyeckas mporpeccust

107 BbeckoneuHo yObiBaroras
reoMeTpHruecKas Mporpeccus

108 CyMMa 6eckOHEUHO yObIBaOLICH
reOMETPUYECKON IPOTPECCHH

109 JIMHENHBIN U SKCIIOHEHIMAIIBHBINA POCT.
Uucno e. @opMyna CI0KHBIX IPOLEHTOB

110 JIMHENHBIN U SKCIIOHEHIMAIIBHBINA POCT.
Uucno e. @opMyna CIOKHBIX IPOLEHTOB

111 Hcnonp3oBanue nporpeccuu 1is

peuICHrA pCaJIbHBIX 3aaa4 IIPHUKIIAIHOTO
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XapakTepa

KonTtponsHas pabdoTa:

112 "[TocnenoBaTebHOCTH U TIpOrpeccun”

113 HenpepbiBHBIC GYHKIIUN U UX CBOMCTBA

114 Touka pa3peiBa. ACUMITOTHI TPaQHUKOB
byHKIII

115 CsoiicTBa (hyHKIMI HETIPEPHIBHBIX HA
OTpe3Ke

116 CpoiicTBa (D)yHKIMI HEMIPEPHIBHBIX Ha
OTpe3Ke

117 MeToa HHTEPBAJIOB /IS peIICHUS
HEPaBEHCTB

118 Metoa HHTEPBAJIOB JJIS pEIICHUS
HEPaBEHCTB

119 Metoa UHTEPBAJIOB /IS pEIICHUS
HEPaBEHCTB

120 [IpumeHeHre CBOMCTB HEMPEPBHIBHBIX
GbyHKIMM 1715 pereHus 3a1a4

121 [IpumeHeHre CBOMCTB HEMPEPBHIBHBIX
GbyHKIMM 1715 pereHus 3a1a4

122 [IepBas u BTOpas Npou3BOAHBIE
byHKIUH

123 Onpenenenue, reOMETPUIECKUN CMBICIT
MPOU3BOTHOM

124 Omnpenenenue, GU3NIECKUNA CMBICIT
MPOU3BOJHOM

195 YpaBHeHHE KacaTelbHOU K rpaduKy
GbyHKIIIN

126 YpaBHeHHE KacaTelbHOU K rpaduKy
GbyHKIIIN

127 [IpousBoiHbIE 37IEeMEHTAPHBIX PYHKINN

128 IIpou3BoHBIE NIEMEHTAPHBIX QYHKIUH

129 IIpousBoaHas CyMMBI, IPOU3BEICHHUS,
YaCTHOTO U KOMITO3UIIMU (QYHKLIUH

130 IIpousBoaHas CyMMBI, IPOU3BEICHHUS,
YaCTHOTO U KOMITO3UIIMU (PYHKLIUH

131 IIpousBoHas CyMMBI, IPOU3BEACHHUS,
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YaCTHOTO U KOMITO3UIIMH (yHKIUH

132 KonTtponsnas padora: "[Iponssoanas” 1 1

133 [ToBTOpEeHue, 060061ICHNE, 1
cucTeMarusanus 3HaHui: "YpaBHenus"

134 [ToBTOpEeHue, 06001ICHNE, 1
cucreMaru3aius 3Hanuii: "Oyuxnun"

135 Hrorosas koHTpoJbHAs paboTa

136 Hrorosas koHTpoJbHAs paboTa

137 Wrorosas koHTposbHas paboTa 1

138 [ToBTOpEHwUe, O606HICHI:IC, 1
CUCTeMAaTH3aIis 3HAHUH

OBIIEE KOJIJMYECTBO YACOB I1O 138 11

[TPOI'PAMME
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11 KVIACC

Ne i/t

Tema ypoka

KoandecTBO 9acoB

KonTtpoJabHbie

Bcero
padoThbI

Jara
U3ydeHus

[IpuMeHeHnne npon3BOIHON K
WCCIIeIOBAHUIO (DYHKIIMIA Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[IpuMeHeHne npon3BOIHOMN K
HCCIe0BaHUI0 (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEM MBI

[IpuMeHeHne npou3BOIHOMN K
HCCTeA0BaHUIO (PYHKIIMH Ha
MOHOTOHHOCTB U 9KCTPEMYMBI

[IpuMeHeHne npon3BOIHOMN K
HCCIeA0BaHUIO (PYHKIIMHI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpumeneHnne mpou3BOIHOM K
HCCIeA0BaHUIO0 (PYHKIIMHN Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

[IpumeneHnne mpou3BOIHOM K
HCCIeA0BaHUIO0 (PYHKIIMHI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

Haxoxnenne HauOOJIBIIETO U
HaWMEHBIIIETO 3HAYCHUS HEITPEPHIBHON
(yHKIIMM Ha OTpe3Ke

Haxoxnenne HanOOIIBIIETO U
HaWMEHBIIIETO 3HAYCHUS HEIIPEPHIBHON
(GyHKIIMH Ha OTpe3Ke

Haxoxaenue HaubompIiero u
HaMMEHBIIIETO 3HAUCHUS HEeMPEepPbIBHOMN
(GyHKIIMH Ha OTpe3Ke

10

Haxosxnenne HanOoJIbIIero u
HaUMEHBIIETO 3HaYEeHUs HelIPePhIBHOM
(GYyHKIUU HAa OTpe3Ke

11

HaxosxneHne HanOoJIbIIero u
HaMMEHBIIETO 3HaYEeHUs HelIPEePhIBHOM
(GyHKIMU Ha OTpe3Ke
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12

Haxoxnenne HanOOJIBIIIETO U
HaWMEHBIIIETO 3HAYCHUSI HEPEPHIBHON
(GyHKIUU Ha OTpE3Ke

13

[IpuMeHeHne npou3BOIHON IS
HaXO0XACHHS HaWIy4dllero peleHus B
MIPUKJIAIHBIX 3a7jauax

14

[IpuMeHeHne npou3BOIHON IS
HaXO0XIECHHS HaWIy4dIlero peleHus B
MPUKIIAIHBIX 3a7jauax

15

[TpumeneHnne npou3BOTHOM JIs
OTIpe/IeTICHUSI CKOPOCTH U YCKOPEHUS
npoiiecca, 3aJaHHOTo GOPMYIION UK
rpaduxkom

16

[Ipumenenre mpou3BOIHOM IS
OTIpeNIeTICHUSI CKOPOCTH U YCKOPECHUS
nporiecca, 3aaHHOTO (GOPMYIION UITH
rpaduxkom

17

Kommnozunus GyHkimii

18

Komnosumus hyHkimii

19

Komnozunus yskmmit

20

I'eomeTpuueckue oOpa3bl ypaBHEHUN
Ha KOOPJIMHATHOM MJIOCKOCTH

21

I'eomeTpuueckue oOpa3bl ypaBHEHUN
Ha KOOPJMHATHOM MJIOCKOCTH

22

Kontponbnas padota: "MccnenoBanue
(YHKIIHHA ¢ TTOMOIIIBIO TPOU3BOAHON"

23

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO
epBOOOPa3HBIX

24

[TepBo0oOpa3HbIE NIEMEHTAPHBIX
¢byukuii. [IpaBuia HaXOXKACHUS
epBOOOPa3HBIX

25

IlepBooOpa3HbIe 31€MEHTApHBIX
¢bynkuuit. [IpaBuiia HaXoXKAEHUSA
epBOOOPa3HBIX

26

Nurerpai. ' eoMeTpuyecKkuii CMbICI
UHTErpala

27

Boruncnenue onpenenéHHOro
uHTerpaia mno gopmysne Hetotona-
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JletiOuua

28

Beruncnenue onpenenéHHoro
uHTerpaia mno gopmyne Herotona-
JleiiOHu1a

29

[IpuMeHnenue nHTErpana s
HAaXO0’KJICHUs IUIOIIAIEH IIIIOCKUX

¢uryp

30

[Ipumenenne uHTErpasia s
HaXO0XIECHUSI 00BLEMOB
T€OMETPUUECKHUX T

31

[Ipumeps! pemieHui
T depeHInanbHbIX YpaBHEHHH

32

[Ipumeps! pemennit
g depeHInanbHbIX YpaBHEHHH

33

MaremaTuyeckoe MOAEIHUPOBAHUE
peaJIbHBIX MTPOLIECCOB C MIOMOIIBIO
g depeHInanbHbIX YpaBHEHHUH

34

KonTtponbHas padoTa:
"[TepBooOpa3Has u uaTerpan”

35

Tpuronomerpudeckne GyHKINU, HX
CBOMCTBA U rpaduKu

36

Tpuronomerpuueckue GyHKIMH, UX
CBOMCTBa U rpaduku

37

Tpuronomerpuyeckue GyHKIUU, UX
CBOJCTBa U rpaduku

38

Tpuronomerpuyeckue GyHKIUU, UX
CBOJCTBa U rpaduku

39

Tpuronomerpuyeckue GyHKIUU, UX
CBO¥CTBa U rpaduku

40

O160p KOpHEH TPUTOHOMETPUIECKHUX
yYpaBHEHUH C TOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH

41

OT100p KOpHEH TPUTOHOMETPUUYECKHX
YPaBHEHUH C IIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

42

OT100p KOpHEH TPUTOHOMETPUUYECKHX
YPaBHEHUH C IIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
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OT60p KOpHEH TPUTOHOMETPUIECCKHIX

43 YPaBHEHUH C OMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

44 Pemienne TpUroHOMETpHUYECKUX
HEPABEHCTB

45 Pemienne TpUroHOMETpHUYECKUX
HEPABEHCTB

46 Perrenne TpUroHOMETpHUYECKUX
HEPABEHCTB

47 Perienne TpUroHOMETpHUYECKUX
HEPABEHCTB
Kontponsnas pabora: "['paduxu

48 TPUTOHOMETPUUECKUX (PYHKIIUA.
TpuroHomerpuyeckue HepaBeHCTBA"

49 OcHOBHBIE METO/IbI PEILIEHUS
MOKa3aTeJbHbIX HEPABEHCTB

50 OcCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PEIIEHUS
MOKa3aTeJIbHbIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PEIIECHUS
MOKa3aTeJIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IbI pEIICHHS
Jorapu(pMUUECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI pEILICHHS
norapu(pMUUECKUX HEPABEHCTB

55 OCHOBHBIE METO/1bI pEIICHHS
norapu(pMUUECKUX HEPAaBEHCTB

56 OCHOBHBIE METO/IbI pEILIECHHS
norapu(pMUUECKUX HEPABEHCTB

57 OCHOBHBIE METO/IbI pEILIECHHS
UppaloHaIbHBIX HEPABEHCTB

58 OcHOBHBIE METO/IBI PELLIEHUS
UppaloHaIbHBIX HEPABEHCTB

59 OcHOBHBIE METO/IBI PELLIEHUS
UppaloHaIbHBIX HEPABEHCTB

60 OCHOBHBIE METO/IBI PEILIEHUS
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HMPPALMOHAJIBHBIX HEPABEHCTB

61

I'padmyeckue MeTobI pemeHus
HPPalMOHAIILHBIX YPABHCHHM

62

I'padmyeckue MeTOBI pemeHUs
HPPAlUOHAIBHBIX YPABHEHHI

63

I'padrueckre METOIBI pelIeHHS
II0KA3aTEebHBIX YPAaBHEHHUI

64

I'paduueckue MeToabI pemieHust
MOKa3aTeIbHbIX HEPABEHCTB

65

['paduueckue MeToabI pemieHust
Jorapu(PMUUECKuX ypaBHEHUN

66

I'paduaeckue MeToabI pemieHust
Jorapu(PMUIECKUX HEPABEHCTB

67

I'paduaeckue MeToabl pemieHust
Jorapu(PMUIECKUX HEPABEHCTB

68

I'paduaeckue MeToabl pemeHust
MOKa3aTeIbHbIX U Jorapu(pMUIecKux
ypaBHEHU U

69

I'padmyeckue MeToabl pereHus
MOKa3aTeIbHbIX U Jorapu(pMUIecKux
ypaBHEHU U

70

I'padmyeckue MeToabl pereHus
MOKa3aTeJIbHbIX U JorapupMuuecKux
HEPaBEHCTB

71

I'pacdmyeckue MeTobl pereHus
MOKa3aTeIbHbIX U JorapupMuuecKux
HEPaBEHCTB

72

KonTponsHas pabora:
"UppaunoHanbHble, MoKa3aTeabHble U
norapudmudeckue HepaBeHCTBA"

73

KowmmnekcHeie yncna. Anrebpanueckas
Y TpUTOHOMETpUYecKasi (JOpMbI 3aUCH
KOMIUIEKCHOTO YHClia

74

KommiekcHele uncna. Aﬂre6pqueCKa;1
U TPUTOHOMCETPHUYCCKAA (bOpMBI 3aliicu
KOMIIJICKCHOT'O YHuCJia

75

ApupmeTrrueckue oneparum ¢
KOMIUIEKCHBIMU YHCJIaMHU
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ApupmeTrueckue onepaum ¢

76 KOMIIJIEKCHBIMU YHCIIaMU

77 N300pakenne KOMIUIEKCHBIX YUCEI Ha
KOOPJIMHATHOM MJIOCKOCTH

78 N300pakeHne KOMIUIEKCHBIX YUCEI Ha
KOOPJMHATHOM MJIOCKOCTH

79 ®opmyna Myaspa. Kopuu n-oit
CTENEHU U3 KOMIJIEKCHOTO YuCiIa

80 ®opmyna Myaspa. Kopau n-oit
CTENEHU U3 KOMILJIEKCHOTO YuciIa
[IpumeHeHre KOMITIEKCHBIX YHCeI JIs

81 pereHust pU3NIECKUX U
TreOMETPHUECKUX 3a/1a4

82 KonTponbnas pabora: "KomminekcHbie
gucia"

83 HatypanbHble 1 1ienbie yncia

84 HatypanbHble u nenbie yncna

85 [IpuMeHeHue MpU3HAKOB AETUMOCTH
LEJIBIX YUCell

86 [IpuMeHeHure MpU3HAKOB AETUMOCTH
LEJIBIX YuCell

87 [IpuMeHeHue MPU3HAKOB AEITUMOCTH
mensix uncen: HOJ u HOK

88 [IpuMeHeHure MPU3HAKOB AETUMOCTH
mensix uncen: HO u HOK

89 [IpuMeHeHue MPU3HAKOB AETUMOCTH
LEeJIBIX YUCEJI: OCTATKU 110 MOIYIIO

90 [IpumMeHeHue MPU3HAKOB AETUMOCTH
LEeJIBIX YUCEJI: OCTATKHU 110 MOIYIIO
[IpuMeHeHue MpU3HAKOB AETUMOCTH

91 LeJIBIX Yncell: aroput™ Epknuia s
peleHus 3a/1a4 B IEeJIbIX YUCax

92 KonTtponpHast padoTa: "Teopus enbIx
yucen"
Cucrema ¥ COBOKYITHOCTb YPaBHEHHI.

93 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-

CICOCTBUA
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94

Cucrema ¥ COBOKYITHOCTb YPaBHEHU.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CIICACTBUSA

95

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
COBOKYITHOCTEW pallMOHaIbHBIX
YpaBHEHUH

96

OcCHOBHBIE MCTOABI PCIICHUA CUCTEM U
COBOKYITHOCTEHN MpPpalMOHaIbHbBIX
YpaBHEHUU

97

OcHOBHBIE MCTOABI PCIICHUA CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
YpaBHEHUU

98

OcCHOBHEBIE MCTOABI PEIICHUA CUCTEM U
COBOKYITHOCTEH MOKA3aTEIbHBIX
YpaBHEHUU

99

OCHOBHEBIE MCTOABI PEIICHUSA CUCTEM U
COBOKYITHOCTEH Jlorapu(pMuueckux
ypaBHEHU U

100

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
COBOKYITHOCTEH JIorapu(pMuuecKux
ypaBHEHUU

101

[IpumeHeHne cucTeM K penieHuo
MaTeMaTHYeCKUX 3aa4 ¥ 3a7a4 U3
pa3IMYHbIX 00JaCTe HAYKH U
peasIbHOM JKU3HH, HHTEPIIPETALIHS
MOJIy4YE€HHBIX PE3yJIbTaTOB

102

[IpumeHeHue cucTeM K peLeHUI0
MaTeMaTHYeCKUX 3aa4 U 3aja4 u3
pa3IUYHbBIX 00JaCTe HAYKH U
peaIbHOM JKU3HH, UHTEPIIPETALIHS
MOJIyYE€HHBIX Pe3yJbTaTOB

103

HpI/IMeHeHI/IC HCPABCHCTB K PCHICHUIO
MaT€MaTUYCCKUX 3aJ4a4 U 3aJa4 U3
Pa3JIMIHBIX oOmacreit HAayYKU U
peanLHoﬁ JKU3HU, UHTCPHIPLCTALUA
TIOJIYYCHHBIX pPE3YJIbTAaTOB

104

KonTtponpHas padoTa: "Cucremsl
palMOHAIbHBIX, UPPALIUOHAIBHBIX
MOKa3aTeNbHBIX U JIOTapU(PMUIECKUX
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ypaBHeHui"

105

PanmonanbsHble ypaBHEHHUS C
rnapaMeTpamu

106

PanmonansHbie HEpaBEHCTBA C
rnapaMeTpamu

107

PaumonanbHBIE CUCTEMBI C
rnapaMeTpamu

108

HppaunonanbHble ypaBHEHUS,
HEpPABEHCTBA C NapaMeTpaMu

109

HppanmoHanbHbIe CUCTEMBI C
rapameTpamu

110

[Toka3arenbHbIe ypaBHEHUS,
HEpaBEeHCTBa C apaMeTpamMmu

111

Tloka3zarenbpHbBIE CUCTEMEI C
rapamMeTpamu

112

Jlorapudmuueckue ypaBHEHUS,
HEPaBEHCTBA C TTapaMeTpamMu

113

JlorapudmMudeckre CUCTEMBI ¢
napameTpamMu

114

TpuronomeTrpruyeckue ypaBHEHHUS C
napaMmeTpamu

115

TpuronomeTpuyeckue HepaBEHCTBA C
rnapaMmeTpamu

116

TpuronomeTpuyeckue CUCTEMBI C
napameTpamu

117

[TocTpoenune u uccneaoBaHue
MaTeMaTHYECKUX MOJIEICH peaTbHbIX
CUTYaLIMI C MOMOIIBIO YPABHEHUH C
rnapameTpamu

118

ITocTpoenue u uccaeroBaHue
MaTeMaTU4YECKUX MOJIEEN peabHbIX
CUTYallUi C IOMOIIBIO CUCTEM
ypaBHEHUH C MapameTpaMu

119

[TocTpoenue u nccnenroBaHue
MaTEMaTUYECKUX MOJIENEH PEAIbHBIX
CUTYalH C IOMOIIBIO CUCTEM
ypaBHEHUH C MapameTpaMu

120

KonTtponrHas padoTa: "3anaun ¢
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napamerpamu”

121

[ToBTOpenue, 060061ICHNE,
cucTeMarusanus 3HaHui: "YpaBHeHus"

122

[ToBTOpEHue, 06001ICHNE,
cucTeMarusanus 3HaHui: "YpaBHenus"

123

[ToBTOpEHue, 06001ICHNE,
cUCTeMaTu3alus 3HaHUi: "YpaBHEHUSL.
Cucremsbl ypaBHeHUI"

124

[ToBTOpeHnue, o6o01IICHNE,
CHCTEMAaTH3aIsI 3HAHWH:
"HepaBencrna"

125

[ToBTOpenue, o6o0IICHNE,
CHCTEMAaTH3aIis 3HAHWH:
"HepasencrBa"

126

[ToBTOpeHue, 0600IICHNE,
CUCTEMAaTH3aIs 3HAHWH:
"HepasencrBa"

127

[ToBTOpEeHue, 0600IICHNE,
cHUCTEMAaTU3aIs 3SHaHUH
"IIpou3Boanas u e€ npuMeHeHue"

128

[ToBTOpeHue, o6o0IIEeHNE,
cHUCTEMAaTU3aIs 3SHaHUH
"IIpou3Boanas u e€ npuMeHeHue"

129

[ToBTOpEeHUE, 0600IICHNE,
cUCTeMaTH3allus 3HaHU:
"IIpou3Boanas u e€ npuMeHeHue"

130

[ToBTOpEeHuE, 0600mICHNE,
cucrtemaTusanus 3Hanuii: "Murerpan u
ero npumeHenue"

131

[ToBTOpEHUE, 0000IICHNE,
cucreMarusanus 3HaHui: "Oyukuun"

132

[ToBTOpEHUE, 0000IICHNE,
cucreMarusanus 3Hanui: "Oyukuun"

133

[ToBTOpEHue, 06061IeHNE,
cucreMarusanus 3HaHuii: "Oyukuun"

134

Htoropas KOHTPOJIbHasA pa60Ta

135

Htoropas KOHTPOJIbHasA pa60Ta

136

[ToBTOpeHue, 060061ICHNE,
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CUCTEMAaTU3alus 3HaAaHUI

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

136

10
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

* Maremaruka. Anrebpa 1 Hayajla MaTeMaTUYecKoro anaiausa, 10 kimacc/
Mep3snsk A.I'., Homuposckunii JI.A., [TonskoB B.M.; noa penakuueit
[Togonbckoro B.E., O6mecTBO ¢ orpaHUu4eHHON OTBETCTBEHHOCTHIO
Nznarensckuii neHtp « BEHTAHA-I'PA®y»; AkiinonepHoe o0I111ecTBO
«3narensctBo «IIpocBenienue»

* MaTtemartuka. AnreOpa 1 Hayajga MaTeMaTHYECKOTO aHanu3a, 11 kimacc/
Mep3snsik A.I'., Homuposckuii JI.A., ITonskoB B.M.; noa penakuueit
[Togonbckoro B.E., O6mecTBO ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO
Nznarensckuii neHTp « BEHTAHA-I'PA®y»; AkiinonepHoe o011ecTBO

«HS,II&TGJILCTBO ((HpOCBCH_ICHI/IC»

METOJNYECKHUE MATEPHAJIBI J1JISA YYUTEJISA
MATEMATUKA: AJITEBPA 1 HAUAJIA MATEMATUYECKOI'O
AHAJIN3A, TEOMETPUA 10knacc Meroauueckue peKOMEHAAIUN K

yueOnuky A. I'. Mep3nska, JI. A. Homuposckoro, B. b. Tlonskosa

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6mnorexka IIOK



