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HOACHUTEJIBHASA 3AIIMCKA

VYueOHbIil Kypc «Anredpa W Haualla MaTEeMaTUYECKOTO aHallu3a» SBIISICTCS
OJIHUM U3 HauboJjiee 3HAYMMBIX B MpPOrpamMMe CpeaHero oOIiiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuMBAET MHCTPYMEHTAIbHYIO 0azy i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYrol CTOpOHBI, POopMHUpPYET
JIOTUYECKOE U aOCTPAKTHOE MBIIUIEHHE O0Y4YaloIUXCsl Ha YPOBHE, HEOOXOIUMOM
JUIS OCBOCHUST MH(OPMATHUKH, OOIIECTBO3HAHUS, UICTOPUU, CIOBECHOCTU U JAPYTUX
auciuIuiiH. B paMkax naHHOro y4eOHOro Kypca oOydarolivecsi OBJIaJI€BAIOT
YHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOM HayKd, KOTopas (OpMyIHpyeT CBOU
JTOCTH)KEHUSI B MaTeMaTUUYeCKOU opme.

VY4eOHbIl Kypc anreOpbl M Hayal MaTEeMaTHYECKOTO aHajiu3a 3aKjaJblBacT
OCHOBY Il YCHEIIHOTO OBJIAJICHUS 3aKOHAMHU (U3HUKH, XUMUHU, OHOJIOTHH,
MOHUMAaHUSI OCHOBHBIX TEHJECHIIMM Pa3BUTHUSI YIKOHOMUKH U OOIIECCTBECHHOM KU3HH,
MO3BOJISIET OPUCHTHUPOBATHCSI B COBPEMEHHBIX IU(MPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOIB30BaTh WX JUIS JajbHEUIIEero oOpa3oBaHHUS U B
MOBCETHEBHOM KM3HU. B TO ke Bpems oBllajieHue aOCTPAKTHBIMU U JIOTUYECKH
CTPOTMMHM KOHCTPYKLHSAMH anreOpbl MU MaTeMaTUYecKOTO aHajiu3a pa3BUBAET
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTb, JOKa3bIBaTh
YTBEPKACHUS C TOMOIIBI0 MHAYKIMH U pacCykAaTh JAEAYKTUBHO, UCIIOJIb30BATh
0000IIeHne W KOHKPETH3allMio, aOCTparMpoBaHWE M aHAJIOTHIO, (OPMHUPYET
KpEaTUBHOE U KPUTUUYECKOE MBIIIJIEHUE.

B xone u3ydyenus yyeOHOro Kypca «Anrebpa M Hayajga MaTeMaTHYECKOTO
aHaiau3a» OOydYarollMecs IMOJY4YaroT HOBBIM OMNBIT PELICHHS MPUKIAJAHBIX 3a7ad,
CaMOCTOSITEJIbLHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJENIEN pealbHbIX CHUTYaIUil,
UHTEpPIpETAlUA  TOJYYEHHBIX  PEHIEHUH, 3HAKOMATCS C  IpUMEepaMu
MaTeMaTU4YEeCKUX 3aKOHOMEPHOCTEH B MPUPOAE, HAYKE M HCKYCCTBE, C
BBIJAIOIIUMUCS MATEMAaTUYECKUMHU OTKPBITUSIMUA U UX aBTOPaMHU.

VY4eOHbIli Kypc 00JajaeT 3HAYMTEIBbHBIM BOCIUTATEIBHBIM IMOTEHIIAATIOM,
KOTOpPBIN peanu3yeTcsi Kak uepe3 yd4eOHbI MmaTepual, CHOCOOCTBYOIIHMA
dbopMHUpPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOM
NEATENIbHOCTH, TpeOyoleil MNpOoJOKUTENbHON  KOHUEHTPAMM  BHUMAaHMUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 33 IOJYyYECHHBIH
pe3yibTar.

B ocHoBe MmeTonuku o0OydeHHs anreOpe W HayajaM MaTEeMaTH4YeCKOTO
aHaJu3a JISKUT JEATeIbHOCTHBINA MPUHIIUI O0Y4YEeHUSI.

B crpykrype yudeOHOro Kkypca «Anredpa W Haudajlla MaTeMaTHYECKOIo
aHaJM3a» BBIJICIICHBI CIEAYIOUIUE COJIepKATEeIbHO-METOuYecKue JuHuu: «Hucna
U BbruucieHus», «OyHKuU U rpapukuy, «YpaBHEHUs U HEpaBeHCTBay», «Hauana



MaTeMaTHYeCKOro aHanmu3a», «MHOXecTBa © JOTruka». Bce OCHOBHEBIE
COJICPKATEIbHO-METOAMUECKAE JIMHUM HM3Yy4YaloTCs Ha TMPOTSHKEHUU JBYX JIET
o0ydyeHUs Ha YpPOBHE CpEIHEro oO0miero oOpa3oBaHUs, €CTECTBEHHO JOTMOJHSS
ApYr Apyra U MOCTENEHHO HACHIIIAsACh HOBBIMU TeMaMH W pasfenamu. JlaHHBIH
yueOHBI KypC SBISETCS HWHTETPAaTHBHBIM, MOCKOJBKY OOBEIUHSIET B cebe
COJIEp)KaHUE HECKONbKUX MaTeMaTHYeCKUX MUCHUIUIMH, TaKuX Kak anrebpa,
TPUTOHOMETPHS, MAaTEeMAaTUYECKUU aHallu3, TEOPHs MHOXECTB, MaTeMaTHYecKas
noruka u apyrue. Ilo mepe Toro kak oOydaromuecs: OBIaAeBalOT BcE Oolee
IMIUPOKUM MaTEeMaTHYECKUM almnapaToM, y HUX MOCIEN0BaTeIbHO (HOpMUPYETCS U
COBEPIICHCTBYETCSI yYMEHHE CTPOUTh MaTEMaTHUECKYI0 MOJENb peaabHOU
CUTYaIlH, IPUMEHITH 3HAHUS, MMOIYYCHHBIC TIPU W3YYCHUH y4eOHOTO Kypca, s
pEIIeHUsI CaMOCTOSTEIBHO CPOPMYITUPOBAHHON MaTeMaTHYECKON 3aauu, a 3aTeM
MHTEPIPETHPOBATH CBOM OTBET.

ConepxxarenbHO-MeTOMYEeCKas: JTHHHS «Yuclia W BBIYMCICHUS» 3aBepIIacT
(GopMuUpOBaHUE HABBIKOB HCIIOJIH30BAHMS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
Ha4aTo Ha YPOBHE OCHOBHOTO 0011ero oopazoBanus. Ha ypoBHe cpeaHero oo1ero
oOpa3oBaHus oco0oe BHHUMaHHE yAeusercs (HOPMHUPOBAHUIO  HABBIKOB
paIMOHANBHBIX BBIUMCICHHUN, BKIIOYAIONIMX B CeOS MCIOIB30BaHUE PA3TMYHBIX
dopM 3amucu YWcIa, YMEHHE JelaTh NPUKUIKY, BBIMOIHATH MPHOIMKEHHBIC
BBIUUCIICHUS, OIEHUBATh YHCIIOBBIC BBIPAKCHHS, padOTaTh C MaTeMaTUYCCKHMHU
KOHCTaHTaMH. 3HAKOMBIE OOYYaroIMMCS MHOXKECTBA HATypPaIbHBIX, IICIBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHCENl  JIOTIOJHSIOTCS  MHOYKECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM U3 OSTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWMCTBEHHBIC €My CIEIU(PUYCCKUE 3aJa4d W OICpaluu: JACIICHUE HaIelo,
ONEPUpPOBAHUE OCTATKAMH Ha MHOXECTBE IIEJBIX YHCENI, O0COObIe CBOWCTBA
palMOHANBHBIX U UPPALMOHAIBHBIX YUCEN, apu(METHUYECKHE ONEPalliu, a TAKKe
U3BJICUCHUE KOPHS HATYpaJbHOW CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEI.
bnaromapss mocnenoBaTeIbHOMY pPACHIMPEHUIO KPYra HCIONb3YyEeMbIX YHCEN U
3HaKOMCTBY C BO3MOXHOCTSIMH MX NMPUMEHEHUS JUIsl PELICHUS Pa3jIMyYHBbIX 3a/1a4
(GopmMupyeTcsi mpeAcTaBIeHUE O €IMHCTBE MATEMaTHUKU KaK HayKd U €€ poid B
MOCTPOEHUU MOJIEIEeH peaJlbHOrO MHpa, MIMPOKO HCHOIB3YIOTCS 0000IIeHue |
KOHKpETH3aIHsl.

JIuausa «YpaBHEHUS W HEPABEHCTBa» pealMu3yeTcsi Ha MPOTSHKEHUU BCETO
oOy4yeHHUs Ha YpOBHE CpEIHEro oOIIero oOpa3oBaHUs, MOCKOJIbKY B KaXKIOM
pasgene llporpamMmbl TpPEeIyCMOTPEHO pELICHHE COOTBETCTBYIOIIMX 3anad. B
pe3ynpTaTe OOy4alomiMecs OBIAJACBAIOT PA3NUYHBIMH METOJAMHU  PELICHUS
palMOHANBHBIX, HMPPALMOHAIBHBIX, [OKAa3aTEeIbHBIX, JOTapuOMUYECKUX U
TPUTOHOMETPUYECKUX ypaBHEHUH, HEPaBeHCTB M CHCTEM, a TakkKe 3ajad,
colepKammx mnapaMmeTrpsl. [lomydeHHbIE yMEHHSI IIMPOKO HCIOIB3YIOTCS MpH



uccinenoBaHud (PYHKIUNA C TOMOIIBIO MPOU3BOJHOM, TIPU PEUICHUU MPUKIATHBIX
3a/1a4 U 3a7]a4 Ha HaXOXKJACHUE HAUOOJBIINX U HAMMEHBIIUX 3HAYCHUN ()YHKIIUU.
JlanHasi conepkaTesibHasi JUHUS BKJIIOYaeT B ce0s Takxke (OPMUPOBAHUE YMEHHI
BBITIOJIHATHL  pacu€Thl 1o  ¢dopmynaMm, MpeoOpa3oBaHUs  PAMOHAIBHBIX,
UPPAIMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUH, a TaKXKe BBIPAKEHUMH,
collepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuaiga MPOUCXOAUT  JajbHEHIIEee  pa3BUTUE  AITOPUTMHYECKOTO U
a0CTPAKTHOTO MBINUICHUST O0ydYaromuxcs, (GOPMUPYIOTCS HAaBBIKU JI€TYKTHUBHBIX
paccyxjaeHudt, paboTel C  CUMBOJbHBIMU  (opMamu,  MpeacCTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCMMOCTEH B BHJIE PAaBEHCTB M HEpPaBEHCTB. Aniredpa
npemiaraet d(pQGeKTUBHbIE HWHCTPYMEHTHI [IJIi PEHICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/a4, HATrJISIAHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
SI3bIKA HAYKH.

ConepxatenbHo-MeTonuueckas juHus «DyHKMM U rpaduKu» TECHO
nepervieTaeTcss ¢ APYTUMHU JIMHUSIMU Y4e0HOTO Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEA0BATENBHOCTh U3YUEHUI MaTepuana. M3ydeHue CTeneHHoi,
MOKa3aTeIbHOM, TIorapuMUUECKOW U TPUTOHOMETPUUECKUX (DYHKITUI, X CBOHUCTB
U rpauKoB, UCTOJIb30BaHUE (DYHKIHMM Uil pelIeHus 3aja4d U3 IPYyrux y4eOHbIX
IPEAMETOB U PEANBHON KM3HU TECHO CBS3aHO KaK C MAaTEMAaTUYECKUM aHAJU30M,
TaKk W C pEIICHHEeM YypaBHEHUN U HepaBeHCTB. [Ipu 3Tom OojbIIOe BHHUMaHHUE
ynensiercss GOpMHUPOBAHUIO YMEHUS BhIpaKaTh (GOpMYIaMu 3aBUCHMOCTH MEXIY
pa3sTUYHBIMUA BETUYMHAMH, HCCIEAOBATh TMOJyYEHHbIE (DYHKIUU, CTPOUTH HX
rpaduku. MaTtepuasr 3Toi cofiepKaTeIbHON JIMHUU HAIlleJIeH Ha pa3BUTHE YMCHHI
U HaBbIKOB, IO3BOJIIIOUIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIUYMHAMH B
pasnmuuHON (opme: aHAIMTHYECKOH, rpadudeckoil u cioBecHou. Ero msydenue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIIEHNIO 1 KOHKPETHU3AIIMH1, UCTIOJIH30BAHUIO aHAJIOTHH.

ConepxartenbHass nuHUs «Hadanma maTeMaTHYeCKOTO aHaln3a» MO3BOJSET
CYILIECTBEHHO PAaCIIMPUTh KPYyr KaK MaT€eMaTUYECKUX, TaK U MPUKIAAHBIX 3ajad,
JOCTYIHBIX OOYYarOIIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXHOCTH CTPOHTH
rpaduky  CIOXKHBIX (YHKIUNA, OMPENeNsATh WX HauOONbIINE W HAWNMEHBIIHNE
3HAUEHWS, BBIYHUCIATH IUIOMAnd (Guryp u oOBEMBI TEl, HAXOAWTH CKOPOCTH H
yCKOpeHus TmpolieccoB. JlaHHasi coaepkaTenbHasi JUHUS OTKPBHIBAET HOBBIC
BO3MOKHOCTH TIOCTPOCHUSI MaTEMaTUYECKUX MOJIENIEd peallbHbIX CHUTYalUH,
MO3BOJIIET HAXOJUTh HAWJy4YIllee pEIIeHWE B NPUKIAIHBIX, B TOM YHCIE
COIMATbHO-2KOHOMUYECKUX, 3a/lauaX. 3HAKOMCTBO C OCHOBAMH MAaT€MaTUUYECKOTO
aHajgu3a CIOCOOCTBYET pa3BUTUIO aOCTPAKTHOTO, (OPMaNbHO-JIOTUYECKOTO U
KpEAaTUBHOTO MBbIIUICHUS, (POPMHPOBAHUIO YMEHHUIN pacro3HaBaTh MPOSIBICHUS
3aKOHOB MAaTeMaTHUKH B HayKe, TEXHHKE U HUCKyccTBe. OOyuaromuecs: y3HarOT O



BBIJIAIOIIMXCA PE3yJbTaTaX, IMOJYYEHHBIX B XOJE€ pPA3BUTHUS MaTEMAaTUKU Kak
HayKH, U 00 UX aBTOpax.

ConepxarenbHO-MeTOIMYECKAs TUHUSI «MHOKECTBA M JIOTMKA» BKJIIOYAET B
ce0si DJIEMEHThl TEOPUM MHOXKECTB M MaTEeMaTHYeCKON JIOTUKH. TeopeThko-
MHOKECTBEHHBIE MTPEICTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIBHON MaTeMaTUKHU
U TpeajaraloT HamOoJiee YHUBEpCANbHBIM SI3bIK, OOBEIUHSIOIINUI BCE pa3ieibl
MAaTEMATUKA W €€ MPWIOKECHUM, OHU CBSI3BIBAIOT pa3HbIE MaTEMAaTUYECKHUE
OUCHUIUIMHBL W WX TPWIOKEHUS B e€auHoe 1enoe. [loatomy BaxkHO nAaTh
BO3MOXKHOCTb OOy4YaromieMycss T[MOHMMaTh TEOPETHKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHOM MAaTeMaTHKWA W MCIOJb30BATh €0 JJIsl BBIPAXKEHUSI CBOUX MBICIICH.
JlpyruM BaXHbIM TPU3HAKOM MAaTEMaTUKHW KaK HayKd ClIeAyeT MNpU3HaTh
CBOMCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIEHHBIM
npaBWwaM  TOCTPOCHUS  JIOKA3aTEIbCTB.  3HAKOMCTBO  C  DJJIEMEHTAMU
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PAa3BUTHIO JIOTMYECKOT'O MBIIUICHUS
00ydJaromuxcs, M03BOJISET UM CTPOUTh CBOU PACCYXKJIEHUS HA OCHOBE JIOTUYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yueOHOM Kkypce «Anrebpa W Hayajla MaTEMaTHYECKOTO aHAIHM3a»
OPUCYTCTBYIOT OCHOBBI MAaTeMaTH4YECKOI'0 MOJEIMPOBAaHMS, KOTOPHIE MPU3BAHbI
CIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHUSI MOJENEH peanbHbIX
CUTYalllid, WCCJIENIOBAHMUS OSTUX MOJIEJeH C TOMOIIBIO amnmapara ainreOpsl U
MAaTE€MAaTHYECKOTO aHaJIu3a, WHTEPIPETAlNN TOJYYEHHBIX Ppe3yJbTaToOB. Takue
3a/1aHus BIUIETEHBI B KAXbIM U3 pa3/iesioB MPOrPAMMBI, IOCKOJIbKY BECh MAaTepHAl
y4eOHOro Kypca IIUPOKO HCHONB3YETCs IS PelleHus MPUKIATHBIX 3amad. [lpu
pEIICHUH  peajbHbIX  MPAKTHUYECKUX  3a7ad  oOydamluecss  Pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HaXOJIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
MCIIOIb30BaTh  AHAJIOTHIO, 0000IMaTh M KOHKPETH3WPOBATH  IPoOIIEMY.
JlesiTenbHOCTh O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7a4
OpraHu3yeTcs B POIecce U3YUCHUs BCEX TeM yueOHOro Kypca «Anredpa u Hayana
MAaTEMaTHYECKOr0 aHaJIN3a.

Ha w3yuenune yueOHOro Kypca «AnreOpa W Haudajga MaTeMaTUYECKOTO
aHanu3a» orBoAuTcs 272 vaca: B 10 knacce — 136 yacoB (4 vaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).



COAEPXAHUE OBYUYEHUA
10 KVIACC

Yucsia v BbIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JECATUYHBIC APOOU, MPOILCHTHI,
OeckoHeuHble mnepuoauyeckue apodu. [lpumenenue apobGell W MPOUEHTOB IS
peLIeHUs NPUKIAJHBIX 3a1a4 U3 Pa3JIMYHBIX OTPACIICd 3HAHUN U PEAIbHOM KU3HU.

JlelicTBUTENbHBIE uMCHAa. PalMoHanbHbIE W HUPPAUMOHAIBHBIE YHUCIIA.
ApudmeTndyeckue omnepauuu ¢ JEHCTBUTEIBHBIMHU  4YHCIaMu.  Moayib
JIEUCTBUTEIILHOTO YHUCia U ero cBoicTBa. [IpuOamkEHHbIE BRIUYUCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKUJIKA U OLIEHKA pe3ybTaTa BEHIYUCICHUM.

Crenenb C 1uenbiM mnokaszateneMm. bunHom Hbrotona. Hcnonb3oBaHue
noaxoAsmed (GopMbl 3aNTUCH TEUCTBUTEIBHBIX YUCEN VIS PEIICHUS MPAKTUUECKUX
3a7a4 U MPEJICTABICHUS JaHHbIX.

ApudmeTndecknii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb € palMOHAJIBHBIM TIOKa3aTeleM U €€ CBOWCTBA, CTENEHb C
JNEUCTBUTEIIBHBIM ITOKA3aTENIEM.

Jlorapudgm umcna. CpoiicTBa sorapudma. JlecsTuunble W HaTypaibHbIE
Jorapu@mel.

CuHyc, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIOBOTO apryMeHTa. ApPKCHUHYC,
APKKOCUHYC U apKTAaHT€HC YMCIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE TMpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHHs U ypaBHEHUA-CIEACTBUSA. HepaBeHCTBO,
pELLIEeHUE HEPAaBEHCTBA.

OcCHOBHBIE METOBI PEIICHUS LETBIX U IPOOHO-PAIMOHATBLHBIX YPaBHEHUHN H
HEpaBEHCTB. MHOroO4ieHbl OT OJHOW MEpeMEHHOW. JleneHne MHOrouwieHa Ha
MHOIOWIeH ¢ ocratkoM. Teopema be3dy. MHorounensl ¢  LeIbIMU
kod(ppunmenramu. Teopema Buera.

[IpeoOpa3zoBaHys YUCIOBBIX BBIPAXKEHUH, COJIEPIKAIINX CTETICHU U KOPHH.

HNppaunonansHbie YpPaBHEHUS. OcHOBHbIE METOIbI peleHus
MPPAlHOHAIBHBIX YPAaBHECHUM.

[lokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUS] MOKAa3aTeIbHBIX

YPaBHEHHM.
[IpeoOpazoBaHue BhIpAKEHUI, COJIEPKAITUX JTOTAPUPMBI.
Jlorapudmuyeckue ypaBHEHUS. OcHoOBHbIE METO/IbI peuieHus

JorapuMUYECKUX YpaBHCHUH.
OcHoBHBIE TPUTOHOMETPUYECKHE hopMyIIBI. [IpeoGpazoBanue
TPUTOHOMETPUUECKUX BhIpAXKEHUH. PellleHre TpUroHoMeTpUIECKUX YpaBHEHUM.



Pemienue cucreM MHEWHBIX ypaBHEHHUUW. Marpuna CHUCTEMBI JIMHEWHBIX
ypaBHeHu. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICT H
CBOMCTBA, BBIYMCIICHUE €r0 3HAYCHMS, IPUMEHECHNUE ONPENEIIUTENS ISl PELICHUs
CUCTEMBI JIMHEMHBIX ypaBHEHWU. PelieHune NpUKIAHBIX 3aJad C [OMOUIBIO
CUCTEMbl JIMHEWHBIX YypaBHEHUM. lccienoBaHue MOCTPOCHHONM MOJENU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKMX MOJENIEN pPEaJbHOM CUTyalluyd C MOMOIIBIO
YpPaBHEHUN U HEpaBeHCTB. lIpuMeHeHue ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a/lady M 3aJad U3 PA3JIUMYHbIX OOJacTe HAyKH W peaabHOU
KU3HU.

DYyHKIUHN U TPaPUKU

OyHkIusA, crnocoObl 3amanus (yHKUuU. B3aumHOo oOpaTHble (YHKIHH.
Komnozunus ¢yskiuit. 'papuk  dyHkuuu. DineMeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIIHA.

OO6nactp ompenenaeHUus 1 MHOXKECTBO 3HaueHuM ¢yHkuumu. Hynu dyHkumm.
[IpomesxyTku 3HaKomocTosiHCTBA. UETHBIE M HEeu€THBIE pyHKUMU. [lepuoanueckue
¢ynkiuu. TIpoMexyTku MOHOTOHHOCTH (yHKIHMH. MakCUMyMbl U MHUHUMYMBI
¢ynkiuu. Haubomnpliee 1 HauMeHbllee 3HaUCHUsI PYHKIIUU Ha TIPOMEKYTKE.

JluneitHasi, KBajgpaTU4Hass W JApPOOHO-IMHEHHAs (YHKIMHU. DIIEMEHTapHOEe
UCCJIEIOBAaHUE U TTOCTPOCHHE UX IPaUKOB.

CrenenHas (GyHKIMS ¢ HATypaJdbHBIM U ILIE€JIBIM Moka3aTesneM. EE cBoiicTBa u
rpaduk. CBoiicTBa U TpaduKk KOpHA N-OM CTEMEHUW Kak (PYHKIUU OOpaTHOM
CTEIEHU C HaTYpaJIbHbBIM MTOKA3aTEJIEM.

ITokazarenbHast U Jorapudmuyeckas (QyHKIHH, WX CBOWCTBA U TpadUKH.
Hcnons3oBanue rpadukoB GyHKIUH IS PEIICHUS] YpaBHEHUH.

TpuroHomerpuyeckass OKPYKHOCTb, ONPEACICHUE TPUTOHOMETPUYECKHUX
(YHKIMIA YUCIIOBOTO apryMeHTa.

OyHKIIMOHAJIBHBIE 3aBUCMMOCTH B pPEANBHBIX IIPOLECCAX U SBICHUSX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Hayajia maTeMaTH4eCcKOro aHaIu3a

IlocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUS TOCJegoBaTelIbHOCTEH. Merton
MaTeMaTH4eCKON UHIYKLHH. MoHoTOHHBIE 17§ OTPaHUYCHHBIC
IIOCJIEA0BATENBHOCTH. VICTOpHST BO3HMKHOBEHMS MAaTEMATHYECKOIO aHAIN3a Kak
aHanau3a 0ECKOHEYHO MaJIbIX.

Apudmernyeckas U reomeTpuueckas nporpeccun. beckoneuno yoOsbiBaronias
reometrpuueckas nporpeccusi. Cymma O€CKOHEYHO yOBIBAIOIICH T'€OMETPHUUYECKOMN
MpOrpeccuu. JINHENHBINA U 3KCIIOHEHIUAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
IIpoLeHTOB. VMcnonb30BaHWE NPOrpPECCHMU Ul PELICHMs] pPealbHBIX —3a1a4
IIPUKJIATHOTO XapakTepa.



HenpepbiBHble (QyHKIMM M HUX CcBoMcTBa. Touku pa3pbiBa. ACHMITOTHI
rpadguxoB @yHkiui. CBoilcTBa (YyHKUMN HENpPEephIBHBIX Ha oOTpe3ke. Merton
MHTEPBAJIOB Ul DPEUICHHUs HEpaBeHCTB. lIpuMeHeHUE CBOMCTB HENPEPBIBHBIX
(GyHKUMN 111 peieHus 3a1ay.

IlepBas u BTOpas npousBojaHble GpyHkumu. OnpeneneHue, reoMeTpUuYecKuil u
(u3znuecKuii CMbICT MPOU3BOIHOM. YpaBHEHHE KacaTeNbHOU K rpaduKy (yHKIHH.

[IpousBoaHbIE  BJIEMEHTAPHBIX  (YHKIUH. IIpousBogHass  cyMmbl,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMU (PYHKIUH.

MHosxecTBA U JIOTMKA

MHoxecTBO, oOlepalMyd HaJ MHOXXECTBAMU M MX CBOWMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHMEe TEOPETHKO-MHOXKECTBEHHOIO — ammapara  Juis
ONMCAaHUS pPEaJbHBIX IIPOLECCOB M SBICHUW, IIPU PELIEHUM 3a1ad U3 APYIUx
y4eOHBIX TPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEMaTHYECKOTO OOBEKTa, CIIEICTBUE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHUS.

11 KJIACC

Yucia v BbIYMCICHUS

Harypanbubie u nenbslie uncna. [IpuMeHeHrne MPU3HAKOB JEIUMOCTH LEIBIX
qyuces, HauOonpui oOmui genutens (ganee — HOJl) m HamMeHsblee oOiee
kpatHoe (nanee — HOK), ocTtaTkoB no Mmoayito, anroputMa EBkinaa st peiieHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kommnekcubie wucma. AnreOpanyeckass W TpPUTOHOMETpHUecKas (OpMBI
3aMMCH KOMIUIEKCHOTO YHcia. ApU(PMETHYECKHE OMNepalud C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHON TUIOCKOCTH.
®opmyna Myaspa. KopHr n-oi cTeneHu U3 KOMIUIEKCHOro uucia. lIpumenenue
KOMITJIEKCHBIX YMCEN IS pelieHus] (U3HUECKUX U TEOMETPUIECKUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

CucrtemMa U COBOKYNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHbBIE
CUCTEMBI U CUCTEMBI-CIIE/ICTBUSI. PABHOCHIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKHX  YpPaBHEHUH C  TIOMOIIBIO
TPUTOHOMETPUUYECKOUN OKPYKHOCTHU. Pellienne TpUuroHoMeTpuyecKux HEpaBeHCTB.

OCHOBHbIE METOJbl PEIICHHUS] MOKAa3aTeNbHBIX U  JOrapuMUUYECKHUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEILICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METO/Ibl PEIICHUS CHUCTEM M COBOKYIHOCTEW pAallMOHANbHBIX,
UppAIlMOHABHBIX, TOKA3aTENbHBIX U JIOrapU(PMHUUECKUX YPaBHEHUN.

VYpaBHeHUs, HEPAaBEHCTBA U CUCTEMBI C ITapaMETPaMH.



IIpumeHeHnne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3ajady W3 Pa3Ju4HbIX 00JacTell HAYKM U peaabHOU
KU3HU, HUHTEPIPETALUS OTYyUYEHHBIX PE3YIbTATOB.

DYyHKIUHA U TPAPUKHU

I'paduk kommnoszunuu ¢Gyukiui. ['eomerpuyeckre 00pa3bl ypaBHEHHH U
HEPABEHCTB Ha KOOPAWHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U TpadUKH.

I'paduueckne mMeTonbl pelieHHs ypaBHEHHMH M HepaBeHCTB. ['paduueckue
METO/bI pEUIEHU 3374 C MapaMETPAMMU.

Ucnonb3oBanue rpadukoB (QYHKIMI AJig HCCIEIOBAaHUS IMPOILIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPH PEUICHUU 3a]ad M3 JAPYTUX YYEOHBIX
PEIMETOB U PEAIbHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHajamu3a

[IpumeHeHnne mMpou3BOAHON K UCCIIEeNOBaHUIO (QYHKIIMA HA MOHOTOHHOCTH M
skcTpeMyMmbl.  HaxoxzaeHue  HauOonbllero W HAMMEHBIIETO  3HAYCHHM
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHne NPOW3BOAHON I HAXOXKJACHUS HAWIY4YlIEro pEHICHUs B
OPUKIAOHBIX 3aJayax, g OIpENeNIeHUs CKOPOCTH M YCKOpPEHHUs Ipolecca,
3a1aHHOTO (HOPMYJION WJIU TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO THepBoOOpa3HbIX. I[lepBooOpasHbIe
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoXIeHUs TEPBOOOPA3HBIX.

HNuTerpann. ['eomeTprueckui CMBICJI WHTETpaA. Brruucnenune
onpenenéHHoro uHTerpana mo popmyie Hetorona-JleiOnmua.

[Ipumenenue wmHTErpaia s HAXOXKACHHUS IUIOMIAACH IIIOCKUX (QUryp
00BbEMOB T€OMETPUUYECKHUX TEIL.

[Tpumepsl pemennii nuddepeHMaIbHBIX ypaBHEHHH. MaTtemaTHuecKkoe
MOJIETIUPOBaHUE pealbHBIX IPOLECCOB C MOMOUIbI0 U epeHIInaIbHbIX
YPaBHEHHUM.



IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA VYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVBJIEHHBIM VPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIET'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh IPAXKAAHCKOM MO3UIIMN 00YyJaIOIIEerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHUHCKOro  OOIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JIUUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHCTBOBATh C COIHAJIBHBIMU HWHCTUTYTAaMH B COOTBETCTBUHM C UX
GyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUICKON TPaKIAHCKON MICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTH>KEHUSIM POCCUICKUX MAaTEMATHUKOB M POCCUHCKOM MaTeMaTUYECKOMW IIKOJIBI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHUW B JIPYrUX HayKaxX, TEXHOJOTusaX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOI 0 BOCITIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEH POCCUICKOrO Hapoaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEJEHHUSI, CBA3AHHOTO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HAayKh U JAEATEIbHOCTBIO YYEHOIrO, OCO3HaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OYAYIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAsl 3CTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEHN, 0OBEKTOB, 3a7a4, PEIUICHUI, PaCCyKICHHI, BOCIIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnuecKoro BOCIUTAHUSA:

chOpMHPOBAHHOCTh yMEHHS TPHUMEHATh MaTeMaTHYeCKWe 3HAHUS B
WHTEpEcax 3I0POBOT0 U 0€30MacHOTO 00pasa KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JIOPOBBIO (30POBOE MHUTaHWE, COATAHCHUPOBAHHBIM PEKHM 3aHATUN H
OTIbIXa, PETyIsipHAs (U3HUECKass aKTUBHOCTD), (PU3MYECKOE COBEPIIICHCTBOBAHUE
[P 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEILHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

FOTOBHOCTh K TPYAY, OCO3HAHHE LIEHHOCTU TPYJOJIO0OUs, HUHTEpeC K
paznuuHbiM  cepam  mpodecCHOHATbHOW  JEATENIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymieit mnpodeccun U peanu3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,



FOTOBHOCTh M  CIIOCOOHOCTH K  MaTeMaTUYeCKOMY  OOpa3oBaHUI0 U
CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTpaBJIECHHOCTH;

7) 3K0JIOTHY€eCKOT0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh  AKOJOTHMYECKOW KYJIbTYpbl, TOHHUMAaHUE BIIMUSHUS
COIMATbHO-2KOHOMUYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOTHON M COLMAIBHOM
Cpelbl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM IS pelieHusl 3agad B 00JacTu
OKpY’Karolel cpefbl, TJIaHUPOBAHUE IIOCTYNKOB U OLEHKA HMX BO3MOXKHBIX
MOCJICICTBUH ISl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUA HAayKd U  OOIIECTBEHHOW  MPAKTHKW, I[MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeIOBEUYECKOW eSTeIbHOCTH, JTaroB €€
Pa3BUTHUS ¥ 3HAYUMOCTH JUIS PA3BUTHS LHUBWIM3AIMH, OBJIQJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KYyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MHUDPA,
TOTOBHOCTh OCYIIECTBISITh TMPOEKTHYIO W HCCIEAOBATENbCKYIO IesATEIbHOCTD
UHAUBUAYAITBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbHI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble 1ornueckue AecTBUA:

BBISIBIIATh U XAPAKTEPU30BATh CYUIECTBEHHBIE MPU3HAKU MAaTEMATHYECKUX
OOBEKTOB, TOHSTHHA, OTHONICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHs] TIOHSATUHM, YCTAHABIMBAThH CYIIECTBEHHBIN NMpPU3HAK KiacCU(]UKAIUH,
OCHOBaHUS JJ1s1 0000IIEHNS U CPABHEHUS, KPUTEPUH MPOBOJMMOI0 aHAJIN3A;

BOCIIPUHUMATb,  (QopMyiaupoBaTb U  IpeoOpa3oBbIBaTh  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPULIATENIbHBIC, €IMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOMIOMCHUSIX U YTBEPXKACHUSIX, MpEIaraTh KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W IPOTHUBOPEUNN;

JenaTh BBIBOJBI C WCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUCHUH, YMO3aKIIOUEHUH 10 aHAIOTHH;

MIPOBOJIUTH CAMOCTOATENIBHO J10Ka3aTeIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBATh apPryMEHTAIMIO, TPUBOAUTH MMPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpATh CIOCOO pemieHust yuyeOHOU 3ajauM (CpaBHUBATh HECKOJBKO
BAPDUAHTOB  PEILICHUsS, BbIOMpaTh Haubojee MNOAXOMSAIUMUA € YYETOM
CaMOCTOSITEIbHO BBIJICJICHHBIX KPUTEPUEB).



Bba3oBrble uccienoBare/ibCkue 1eiCTBHA:

MCII0JIB30BaTh BOIPOCHl KakK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  NPOTUBOpEYHE,  Mpodiemy,
yCTaHABJIMBATh MCKOMOE M JIaHHOE, (POPMHUPOBATh TUIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSITENIbHO CIUIAHMPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
[0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MeXAy 00bEKTaMU, SIBICHUSIMU, ITPOLIECCAMU;

CaMOCTOATENIBLHO (POpPMYyIHUpPOBaTH O0OOIIEHHS W BBIBOJBI IO pe3yJibTaTaM
OPOBENEHHOTO  HAOIOJEHUs,  KCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BIBOJOB U 0000IIEHU;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTUE IIpoliecca, a TakKe BbIABUTATH
IPEINOJNIOKEHUS O €70 Pa3BUTHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH A€PUIUTH MH(OpMAIUK, TaHHBIX, HEOOXOAUMBIX NIJIi OTBETa Ha
BOMPOC U JJIsl PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMATU3UPOBaTh U MHTEPIPETUPOBATh HHPOPMAIMIO PA3TUYHBIX BHUIIOB H
dbopM mnpeacTaBiIeHUS;

CTPYKTYpHpOBaTh HH(OpMaIMIO, MPEACTABIATh €€ B pa3IuyHbIX (opmax,
WLTIOCTPUPOBATH TpadUyeCcKu;

OLICHUBATH HaJEXKHOCTh uHbopMaIuu 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuUKAaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIE IeCTBUS

OOmenne:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
LeJSIMUA  OOIIEHMs, SICHO, TOYHO, I'PaMOTHO BBIpa)kKaTh CBOIO TOYKY 3PEHHUS B
YCTHBIX U THMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHWS MO XOJy PEIICHUs 3aJlayu,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yJIbTarT;

B X0j/ic OOCYXXJICHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIA€MOU TEMBI,
mpoOJIeMBl, peIIracMoi 3ajadd, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOUCK
pEIICHUs, COIMOCTABIATh CBOM CYXKJICHHUS C CYXACHUSIMU JPYIMX YYaCTHHUKOB
auajnaora, oOHApY)KMBATh PAa3IMYUE W CXOJCTBO MO3UIIMHA, B KOPPEKTHOW (dopme
dbopMynupoBaTh pa3HOIIACHS, CBOM BO3PAKCHUS,

MPEJICTABIATh PE3YJbTaThl PEIICHHS 3aJauM, SKCIIEPUMEHTA, UCCIEI0BAHMS,
MPOEKTa, CaMOCTOSITEIFHO BHIOMpaTh (opMaT BBHICTYIUICHHS C Y4€TOM 3ajad
MpEe3eHTAIIMU 1 OCOOEHHOCTEN ayIUTOPHH.

PerJISITI/IBHbIe YHUBEpPCAJIBbHBLIC yqeﬁﬂme I[eﬁCTBHSI



Camoopranusanus:

COCTaBJIATH IJIaH, AJITOPUTM PEILIEHUs 3aJ1ayi, BIOUPATh CIIOCOO PEIICHUS C
Y4ETOM MMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEeHTHPOBATh
U KOPPEKTUPOBATh BApUAHTHI pEUIEHUN C YYETOM HOBOW MH(OpMaLuu.

CaMOKOHTPOJIb, IMOLMOHAJIbHBII HHTEJJIEKT:

BJa/J€Th  HAaBbIKAMU  [O3HABATEJIBHOM  peQueKCMH Kak  OCO3HaHUs
COBEPIIAEMbIX JIEUCTBUIM M MBICIUTEIbHBIX MPOIECCOB, UX PE3YyJIbTAaTOB, BIAIETh
crnoco0aMu CaMOINPOBEPKH, CAMOKOHTPOJIA TMpoliecca W pe3yjbTaTa peuieHus
MaTeMaTUYEeCKOM 3a1a4u;

NpeBUIETh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTbH MPU PEIICHUM 3aauH,
BHOCUTbH KOPPEKTUBBI B JCSITEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX,
HalJCHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OILICHMBATh COOTBETCTBUE PE3yJIbTaTa IeJIU U YCIOBUIM, OOBSICHATH MPUYUHBI
JOCTHXKEHUSI U HEJOCTHXKEHUS Pe3yJbTaTOB ACSATEIBHOCTH, HAXOIUTh OIIUOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1€AATEIbHOCTD:

NOHUMAaTh U KCIOJb30BaTh MPEUMYLIECTBA KOMAHIHON M WHIWBHUIYaJbHOU
paboThl TpW pelIeHHH YYeOHBIX 3aJady, NPUHUMATh I1edb COBMECTHOU
JEeSTENbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM paboOThI, paclpeaeiiiarh
BUIBl PAa0OT, JOTOBapUBAThCA, OOCYKAAaTh TIPOLECC M PE3ynbTaT padoThI,
0000111aTh MHEHUS HECKOJBKUX JIFOJICH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHS, 0OMEH MHCHHM,
«MO3TOBbIE€ IITYPMBI» W UWHBIE), BBHINOJIHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMHU 4YI€HaMU KOMaHJbl, OLICHUBATh
KayeCTBO CBOETO BKJaJia B OOLIUH MPOIYKT MO KPUTEPHUSIM, CPOpMyITHpPOBaAaHHBIM
Y4aCTHUKaMU B3aUMOJICHCTBUSI.

IHPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 kjacce oOydarOIIMIICS MOJYYUT CIEIYIOIIHE
MPEIMETHBIE PE3yJIbTaThl MO OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hayajga MaTeMaTHYECKOTO aHAJIN3ay:

Ymnciia v BBIYUCTICHUSA:

CBOOOJTHO OMEPUPOBATh TMOHATHSIMH: PAMMOHATHLHOE YHUCIO, OECKOHEUYHas
nepuoAndecKas JApoOb, MPOLEHTHl, HPPAUUOHATBHOE YHCJIO, MHOXECTBa
palMOHATIBHBIX U IEUCTBUTEIbHBIX YUCEII, MOJYJIb I€HCTBUTEIBLHOTO YHCIA;

MPUMEHSTh JIpOOM W TPOLEHTHI JJISI PEUICHUS MPUKIATHBIX 3a4ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

MIPUMEHSITh NPUOINAKEHHBIE BBIUUCIICHUS, IPABUIa OKPYTJICHUS, IPUKUAKY U
OIICHKY pe3yJbTaTa BHIYUCIICHU;



CBOOOJHO ONEpUpOBaTh MOHATHEM: CTENEHb C LEJIbIM I[OKa3aTelleM,
MCIIOJIB30BaTh MOAXOASIIYI0 (POPMY 3aIIUCU IEUCTBUTEIBHBIX YHUCEN ISl PEIICHUS
MIPAKTUYECKUX 3a/1a4 U MPEACTABICHUS TaHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: apU(PMETHUECKUN KOpPEHb HaTypajibHOU
CTEIEHU;

CBOOOJTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIIMOHAJIBLHBIM ITOKa3aTeJeM;

CBOOOJTHO ONEpPUPOBATH MOHATUAMM: JIOrapu(dM uwKcia, AECITHUYHBIE WU
HaTypajbHbIE JTOTapu(MBbI;

CBOOOJTHO OMEPUPOBATH MOHATUSIMHU: CHHYC, KOCUHYC, TaHT'€HC, KOTAHT'€HC
YHUCJIOBOTO apryMEHTA;

ONEPHUPOBATH MOHIATUSAMHU: APKCUHYC, APKKOCHHYC M apKTAHIE€HC YUCIOBOTO
apryMeHTa.

YpaBHEHUsS M HEPABEHCTBA:

CBOOOJTHO OINEPUPOBATH MOHATHAMU: TOXKJIECTBO, YpaBHEHHE, HEPAaBEHCTBO,
PAaBHOCUJIbHBIC YPABHEHUS U YPABHEHUS-CIIEICTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHSTh PA3IMYHbIE METOJbl PEUICHUs PAaIlMOHANBHBIX U JPOOHO-
pallMOHAIBHBIX YPAaBHEHHMM, MPUMEHATh METOJ HWHTEPBAJIOB JUISl PELICHUs
HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMHU: MHOTOUYIEH OT OJHOW MEpPEeMEHHOMH,
MHOTOWIEH C MeJbIMH KO3(P(UIMEHTaMH, KOPHHM MHOTOWIEHa, NPUMEHSITh
JIeJICHHME MHOTOYJIEHAa Ha MHOI'OWIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUISl pELLICHUs 3aa4;

CBOOOJTHO OMEpUPOBATh TOHATUSIMHU: CHUCTeMa JIMHEHHBIX YypPaBHEHHH,
MaTpula, ONpENEIUTENb MaTpUlbl 2 X 2 W €ro reoMETPUYECKUU CMBICH,
UCIIOJIB30BAaTh CBOMCTBA OMNpeaenuTenss 2 X 2 i BBIUKUCICHUS €r0 3HA4YCHUS,
IIPUMEHATh ONPENCINUTENN JUIsl PELICHUS CHUCTEMBbl JIMHEHMHBIX YpPaBHEHUH,
MOJEIIMPOBATH PEAIbHBIE CUTYallMU C MOMOILBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUH,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIHM C IIOMOLIBI0O MAaTpHIl U OIpPEHEIUTENEH,
MHTEPIIPETUPOBATD ITOJIy4YECHHBIA PE3yJIbTaT;

UCIIOJIB30BAaTh CBOMCTBA JEUCTBUM C KOPHSAMU JUisl TpeoOpa3oBaHUs
BBIPAKCHUU;

BBITIOJIHATD NMPEOOPAa30BaAHUS YUCIOBBIX BBIPAKCHHM, COEPIKALUX CTEMECHH C
palMOHATIBHBIM [TOKA3aTEIEM;

UCIIOJIb30BATh CBOWCTBA norapugmMoB TSt npeoOpa3oBaHus
JOrapu(pMUYECKUX BBIPAKEHUN;

CBOOOJHO ONEpUpOBaTh MOHATHUAMH: HpPpPALMOHAJIBHBIE, MOKA3aTEJbHbIE U
Jorapu(pMUYECKUE YpaBHEHUS, HAXOJUTh UX PELICHHS C TOMOIIBIO PAaBHOCUIIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MIPUMEHATh OCHOBHBIE TPUTOHOMETpUUECKUEe (HOpMYIIbl AJid Mpeodpa3oBaHUs
TPUTOHOMETPUIECKUX BBIPAKCHUI;

CBOOOJHO ONEPUPOBATH MOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATH HEOOXOoAWMBbIE  (QOPMYNBbl Ui  pPEUICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYIECKUX YPABHEHHUIA;

MOJIEIUPOBATh pEalbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTaBIATH
BBIPAKEHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3aJayd, HCCIEA0BAThH
MOCTPOEHHBIE MOJIEH C UCIIOIb30BAaHUEM alllapaTa aireopsbl.

DyHKIUHA U TPAPUKU:

CBOOO/IHO OTEPHPOBATh MOHATUSAMU: (DYHKIHS, CIIOCOOBI 3a1aHusl (QYHKIUH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMUS (QYyHKUUH, rpaduk QPyHKUIHUH,
BBITIOJTHATH AJIEMEHTapHbBIE TpeoOpa3zoBaHus rpaduKoB HyHKIHI;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: OOJACTH OMPEEICHUS U MHOYKECTBO
3HaYeHWH PYHKINU, HYTH QYHKIIUN, IPOMEKYTKH 3HAKOITOCTOSHCTBA,;

CBOOOJIHO OINEpPUPOBATh TOHATHAMH: UYETHBIE W HEUYETHBIE (YHKIIUH,
NepuoIYecKue QyHKITUH, MPOMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAKCUMYMBI U
MUHUMYMbI (QYHKIUHM, HauOosiblliee W HauWMEHbIIee 3HaueHHe (QyHKIMM Ha
IPOMEXYTKE;

CcBOOO/IHO ONEPHUPOBATh MOHATUSMU: CTENEHHAs (PYHKLHUS C HATYypaJbHBIM U
LeJIbIM TOKa3aTesieM, Ipauk CTENeHHON (YHKIMU C HaTypaldbHBIM M ILEJIBIM
nokaszaTenieM, rpaduKk KOpHS N-Oi CTENeHU Kak (QYHKIUU OOpaTHOM CTENEHH C
HaTypaJIbHbIM [10Ka3aTeJIeM;

ONEepUpPOBaTh MOHATUSAMU: JIMHEHHas, KBaJpaTH4Has U JpOOHO-IMHEWHas
(YHKLIMH, BBIMOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U ITIOCTPOCHUE UX IPa(pUKOB;

CcBOOO/IHO ONEpUpOBaTh MOHIATUAMM: IOKa3aTelIbHAs U JIOrapupMuUecKas
(GbyHKIIMK, WX CBOMCTBAa W TpaduKu, WCIONB30BaTh WX Tpaduku sl pemeHus
YpPaBHEHUM;

CBOOOIHO OMNEpUPOBATh MOHATUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
oIpeiesieHue TPUTOHOMETPUUYECKUX (PYHKIIMM YUCIIOBOTO apryMEHTa;

UCMOJb30BaTh Tpadukd (QYHKIMH [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEW MpHU PEHICHUU 3aJad U3 APYTUX y4eOHBIX MPEIMETOB U peasbHOM
’KU3HH, BBIpAKaTh (OpPMyJIaMy 3aBUCHMOCTH MEX/y BEJIMUNHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CBOOOIHO OMEpUPOBATh MOHATUSAMHU: apudmMeTndeckas M TeoMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIIasi FTEOMETPHUECKas MPOrpeccusi, TNHEHHBIN U
HKCMOHEHUIUATBHBIA POCT, (pOpMyJia CIOKHBIX MPOIIEHTOB, UMETh MPEACTABICHUE
0 KOHCTaHTE;

MCIIONb30BaTh MHPOTPECCHM ISl PELICHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapaKTepa;



CBOOOJIHO OIEPUPOBATH MOHATUSIMU: MIOCIIEI0BATENBHOCTbD, CIIOCOOBI 3a1aHHS
MOCJIEIOBATEILHOCTE, MOHOTOHHBIE M OTPAaHUYEHHBIE MOCIEAOBATEIBHOCTH,
MOHUMAaTh OCHOBBI 3apOXJCHHMS MATEMaTUYECKOTO aHaju3a Kak aHalu3a
OCCKOHEYHO MAJIbIX;

CBOOOJHO ONEpPUPOBaTh TMOHATUAMM: HENPEpPhIBHbIE (PYHKUUU, TOUYKH
pa3psiBa rpaduka GyHKIUU, aCUMOTOTHI Tpadrka GyHKINU;

CBOOOJTHO ONEPUPOBATH TOHATUEM: (PYHKIUMS, HENpEpbIBHAs Ha OTpPE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (PYHKIMH AJI pelIeHUs 3a/1ay;

CBOOOJHO OMEpPUpPOBATh TMOHATUSMM: TMepBasi M BTOpas MPOU3BOAHBIC
dyHKIMH, KacaTtenabHas K rpaduky GyHKINH;

BBIUUCISATH MPOU3BOJIHBIE CYMMBI, MPOU3BEACHHS, YACTHOTO U KOMIIO3ULIUU
IBYX (DYHKIIM, 3HATh MPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCIIOJIb30BaTh T'€OMETPUUYECKUA U (PU3UYECKHM CMBICH MPOU3BOJHON s
pelIeHus 3a1a4.

MHo:xecTBa U JIOTMKA:

CBOOOJTHO  ONEpUPOBATh  MOHATHSIMHU:  MHOXKECTBO, OMNEpaluu  Haj
MHOECTBAMM;

UCII0JIB30BATh TEOPETUKO-MHOKECTBEHHBIN anmnaparT AJisl ONMCaHUs PeabHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33124 U3 APYTUX YUYECOHBIX IPEIMETOB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMHU: OIpEACIICHUE, TEOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEMaTHYECKOTO 00BEKTA, JOKA3aTeNbCTBO, PABHOCUIIbHBIC
YpaBHEHUS 1 HEPABEHCTBA.

K konmy o6yuenus B 11 kJjacce o0OydYarOIIMICS TOJYYUT CIICIYIOIIHAE
NpEeIMETHBIE Pe3yJbTaThl MO OTIEIBHBIM TeMaM pabouell MporpamMmbl y4eOHOTO
Kypca «Airedpa u Hayana MaTEMaTHYECKOTO aHAJIN3a»:

Yuciia ¥ BEIYUCTICHUSA:

CBOOOJIHO ONEpUPOBaTh MOHATHAMH: HATypaJlbHOE U LEJIO€ YHUCIIO,
MHOXECTBA HATypaJIbHBIX M LEIbIX YHCEN, UCIOIb30BaTh MPU3HAKH AECIUMOCTH
uensix yncen, HOJl u HOK HaTypanbHbIX 4Kcen sl pelieHus 3aa4, TPUMEHITh
anroput™ EBKnna;

CBOOOIHO OMNEpUpPOBATh MOHATHEM OCTAaTKa IO MOAYJIO, 3alHChIBATh
HaTypaJIbHbIE YKCIIA B PA3JIMUHBIX TO3UIIMOHHBIX CUCTEMAX CUMCIICHUS,

CBOOO/IHO OMEpPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMITJIEKCHBIX YHCEN, MPEACTABISITh KOMIUIEKCHBIE YHWCIIA B anreOpandeckoil u
TPUTOHOMETPUUYECKON (pOpME, BBINOIHATH apU(PMETHUECKHE ONEPALMH C HUMH U
M300pakaTh HA KOOPJAMHATHOM MIOCKOCTH.

YpaBHeHMs M HEpaBeHCTBA:



CBOOOJIHO OMEPUPOBATH TMOHSITUSIMU: HpPpalUOHATbHBIC, MOKAa3aTelIbHbIE U
norapu@MuUYecKre HEPaBEHCTBA, HAXOJIUTh HUX PEIICHUS C  OMOIIbIO
PaBHOCHUJIBHBIX MEPEXO/IOB;

OCYIIECTBJISITh OTOOp KOpPHEH TMpU PEIICHUH TPUTOHOMETPHUUECKOTO
ypaBHEHUS,

CBOOOJIHO OIEPUPOBATH TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
MPUMEHSITh  HE0O0XoauMble  (OpMYJbl IS pEIICHHs OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO OTMIEPUPOBATH MOHSATUSIMU: CUCTEMA M COBOKYIMHOCTh YPAaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOJIUTh PEIICHUS
CHUCTEMBbI U COBOKYIMHOCTEW pallMOHAIIbHBIX, UPPALIMOHATIBHBIX, TTOKA3aTEIbHBIX U
norapuMUYECKUX YPaBHCHUIN U HEPABEHCTB,;

pelarthb palMOHAIBHEIE, WppalMOHaJIbHbIE, MoKa3aTelIbHbIC,
norapumMuyeckrue W TPUTOHOMETPUYECKHE ypaBHEHHUS UM  HEPaBEHCTRBA,
cojepKalue MOYJIu U MapameTphl;

MPUMEHATH rpaduuecKrue METObI JJIsl pEIICHHUs] YPaBHCHU M HEPABEHCTB, a
TaKke 3a7a4 ¢ apaMeTpaMu;

MOJCHPOBATh peajibHble CHUTyalldd Ha S3bIKe aJreOpbl, COCTaBJISATH
BBIPAXKCHMS, YpPaBHEHUs, HEPABEHCTBA W MX CHUCTEMbl IO YCJIOBHIO 3aJayH,
UCCJIE/IOBAaTh TIOCTPOCHHBIE MOJIEIM C KCIOJIb30BAHUEM armapara ajareophl,
WHTEPIPETUPOBATH MOJYUYCHHBIN PE3YybTaT.

DyHKUNH U TPAPUKH:

CTPOUTHh TpadUKHd KOMIIO3UIIMKM (YHKIUHA C TIOMOIIBIO AJIEMEHTAPHOTO
UCCJICIOBAHUS U CBOMCTB KOMITIO3UIIUU JIBYX ()YHKITUI;

CTPOUTh TEOMETPHYECKHE o0pa3bl ypaBHCHHMH W  HEPaBEHCTB Ha
KOOPJIMHATHOM IUIOCKOCTH;

CBOOOJIHO  OINEPHUPOBATh TOHATHUAMH: TpadUKA TPUTOHOMETPUUYCCKUX
dynKImi;

IPUMEHATh (QYHKIHUHM I MOJICIHMPOBAHUS M HKCCIECIOBAHUS PeaIbHBIX
MPOLIECCOB.

Hauyana MmaTeMaTH4eCcKOro aHajau3a:

UCITOJIH30BaTh MPOU3BOAHYIO JIJIS UCCISA0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
1 SKCTPEMYMBI;

HaXO0JUTh HauOOJIbIlIEE U HAUMEHbIIIEe 3HAaUCHUsI (PYyHKIIMH HEMPEePHIBHON Ha
OTPE3KE;

HCIOJIb30BAaTh IPOU3BOAHYIO IS HAXOXKJACHHUS HAWIYYIIEro PEIICHUs B
NPUKJIAJHBIX, B TOM 4YHCJIE€ COLUUAIBHO-3KOHOMHUYECKUX, 3ajayax, s
OmpeAeIeHUs CKOPOCTH U YCKOPEHHs TMpoliecca, 3aJaHHoro Qopmyinon wuiu
rpaguKoM;



CBOOOJHO OMNEpUpPOBaTh MOHATUAMH: MEpPBOOOpa3Has, ONpPENEIEHHBIH
UHTErpaj, HAaXOAWTh IEpPBOOOpA3HbIE AIEMEHTAPHBIX (PYHKUMHA W BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitonuna;

HAXOAUTh IUIOMIA/IN IJIOCKUX PUTYP U O0OBEMBI TEJ C TOMOUIBIO MHTErpaa;

UMETh TPEICTABIECHUE O MaTEMAaTHUYECKOM MOJEIMPOBAHUM HA IpUMEpeE
cocTaBlieHUs TudPpepeHIaTbHBIX YPaBHEHU;

pemaTe NpUKIaJAHBIE 3a1a4d, B TOM YHUCJIE COLHUAIBHO-IKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBAMU MaTEMaTHUECKOT0 aHAJIN3A.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbl padoThbI
pecypcsl
MHO3K€ECTBO ACHCTBUTEIBHBIX YHCEIL.
| MHOro4seHsl. PauHOHa.HLHBI(i YpPaBHEHHUS U 24 1 Bu6morexa LIOK
HepaBeHCTBa. CHCTEMBI IMHEHMHBIX
ypaBHEHUU
) Oynkuuu u rpadpuku. CreneHHas GyHKIUS C 12 | BuGmorexa LIOK
LETIBIM MTOKa3aTeIeM
3 ApubMeTnuecKnii KOpeHb N-0i CTEIIECHHU. 15 | BuGmorexa LIOK
HppanunoHanbHble ypaBHEHUS
4 [lokazarenpHas ¢pynkuus. [lokazarenpHbie 10 | BuGnorexa LIOK
yYpaBHEHUS
J .
5 orapHpMHHCCKas yHKLIA 18 1 bubnuoreka [JOK
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpuuecKre BbIpaXKEHUs 1 ” | BuGniorexa LIOK
ypaBHEHUS
7 [TocnenoBarebHOCTH U IPOTPECCUH 10 1 bubnnoreka [JOK
8 HenpepriBubie ¢pynkimu. [IponsBoanas 20 1 bubnunoreka [JOK
9 HOBTOPGHI/IC, 0000I11IeHNEe, CHCTEMATH3AIINS 5 ) BuGmmorexa [OK
3HaHUU
OBUIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME 136 10 0




11 KVIACC

KosuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n NPorpamMmbl Bcero Kontponupie | Ipaxtirieckite o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypest
| UccnenoBanue GyHKIUN ¢ TOMOTIBIO ” |
MIPOU3BOIHOM
2 [TepBooOpa3zHas u UHTETpaT 12 1
3 I'paduiku TpUroHOMETPUUECKUX (PYHKITHIA. 14 1
TpuronomeTrpruyeckue HepaBeHCTBA
4 WppanmonanbHble, mokazareiabHble U 24 |
Jorapu(pmMuUecKre HepaBeHCTBA
5 KommnekcHsie yncna 10 1
6 HarypanbHble U 1ienbie yncina 10 1
Cucrembl palioHaNbHBIX, UPPAUOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUUYECKUX 12 1
ypaBHEHUH
8 3ajauyu ¢ mapameTpamu 16 1
9 [ToBTOpenue, 06061IeHNE, CCTEeMaTH3aIUs 16 )
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero u3ydeHnusi | oOpa3oBaTesibHbIE
padoThI padoThbI
pecypchl
MHOKecTBO, ONepalyy HaJl MHOKECTBAMU
1 [l L P 1 Bubaunorexa [IOK
U UX CBOWCTBaA
2 Huarpammel Diinepa-Benna 1 bubnnorexa [JOK
3 [IpuMeHeHHe TeOPETUKO-MHOKECTBEHHOTO 1
ammapata sl peleHus 3a1a49
Pammmonansubie ynciaa. OOBIKHOBEHHBIE U
4 JECTUYHBIC IPOOU, TTPOIICHTHI, 1 bu6mmoreka [JOK
OCCKOHEYHBIC MTEPHUOANIECKHE TPOOH
Panumonansabie uncia. OOLIKHOBEHHBIE U
5 JECATUYHBIC IPOOU, TTPOIICHTHI, 1
OCCKOHEYHBIC MTEPHUONUECKHE IPOOH
IIpumenenne npoOeil U MPOLIEHTOB IS
6 P P P 1 bubmuoreka [JOK
penieHus MPUKIAIHBIX 3a7a4
7 [Ipumenenue npoOeii ¥ IPOLIEHTOB IS |
pelieHus MPUKIAIHBIX 3a1a4
JlericTBUTENbHBIC YUCIIA. PallioHaIbHEIE U
8 1 bubmuoreka [JOK
WppalMoHalbHBIE YHCIIa
9 Apudmernueckue oneparum ¢ |
ENCTBUTEIBHBIMI YUCIAMHU
Moayinb IefCTBUTENHHOIO YUCIIA U €ETO
10 Y 1 bubmuorexa [JOK

CBOICTBA




11

[TpuGnnxEHHbIE BEIYMCIICHUS, TPaBHIIa
OKpYIJICHMS, IIPUKUJIKA U OLICHKA
pe3yibTata BEIYMCIICHUM

bubmuoreka [JOK

12

OCHOBHBIE MCTOABI PCHIICHUSA LCJIbIX U
JPOOHO-PAMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB

bu6mmoreka [IOK

13

OCHOBHEBIE MCTOABI PCIICHUSA TCJIbIX U
TpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPaBEHCTB

14

OCHOBHEBIE MCTOABI PECIICHUS TCJIbIX U
TpOOHO-palMOHATFHBIX YPABHEHUH U
HEPABEHCTB

15

MHOrouieHsl 0T OJHON NEPEMEHHOM.
Jlenenne MHOTOYJIEHA HA MHOTOYJICH C
octatkoMm. Teopema bezy

bu6mmoreka [JOK

16

MHoTro4JIeHBI ¢ IETBIMA KOY(PPUITIEHTaAMH.

Teopema Buera

bu6mmoreka [JOK

17

Pemenue cucteM TMHEHHBIX YpaBHEHUI

bu6mmoreka [IOK

18

Pemenue cucteM TMHEMHBIX YpaBHEHUI

19

Martpuiia CUCTEMbI JTUHEHHBIX YPaBHEHHIA.
Onpenenurenb MaTpPUIBI 2X2, €r0
T€OMETPHYCCKHI CMBICI U CBOHCTBA;
BBIYHCJICHHE €TI0 3HAUCHUS

bubmuoreka [JOK

20

Omnpenenurens MaTpuLpl 2X2, ero
TFE€OMETPUYECKUN CMBICI U CBONCTBA;
BBIYMCIIEHUE €T0 3HAYEHUS

21

[Ipumenenue onpenenuTenns A pelieHUs
CUCTEMBI JIMHENHBIX YPaBHEHU I

bu6nmoreka [JOK




22

Pemrenne npukiagHeIxX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JIMHEWHBIX YPABHEHUN

23

Pemrenne npukiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

bu6mmoreka [IOK

24

KonTtposneHast padota: "PannonanbHble
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JMHENHBIX ypaBHEHUN"

25

@OyHK1HUS, CIIOCOOBI 3aJaHUs (PYHKIINH.
B3aumuo o6patHbie ¢pyHkiuu. Komnosunus

byHKINNA

bu6mmorexa [IOK

26

I'paduk pyHkmu. JnemeHTapHbIe
npeoOpa3oBaHusi rpa@UKOB PYHKIIMH

bu6mmoreka [IOK

27

OO0nacTh onpeneneHuss © MHOYKECTBO
3HaueHni ¢ynkuu. Hynu dyHakmm.
[TpoMexxyTKH 3HAK MOCTOSTHCTBA

bu6mmoreka [JOK

28

UETHbie 1 HEUETHBIC (PYHKIIHH.
[Tepnoanueckue ¢pynkuu. [IpomexyTku
MOHOTOHHOCTH (PYHKLIHU

bu6mmoreka [JOK

29

MakcuMyMbl U MUHUMYMBI (DYHKIIHH.
Haubonsiiee 1 HaumMeHblllee 3HaYCHHUE
(GYHKIIMH Ha IPOMEKYTKE

bubmuoreka [JOK

30

Jluneiinas, KBapaTuyHas U JpoOHO-
nuHeHas GyHKIUU

bubmuoreka [JOK

31

DJeMeHTapHOe UCCIeIOBaHuEe U
MOCTpOEHHE I'PapUKOB ITUX (HYHKIIUI

bu6nmoreka [JOK

32

DeMeHTapHOe UCCIIeI0BaHuEe U
MOCTpOEHHE I'PaUKOB ITHX PYHKIIHHA

33

Crernens ¢ LIEJIBIM MOKa3aTelieM. buaom

bu6nmoreka [JOK




Hrrotona

Crerens ¢ IICIBIM MOKa3aTelieM. buaom

34 HeroTona
Crenennast GyHKIUS C HATYPAJIbHBIM U
35 LensIM nokazaresnem. E€ cBoiicTBa u bubnuorexa [JOK
rpaduk
36 KonTponsnas pabora: "Crenennas
¢yukuus. E€ cBoiictBa u rpaduk”
37 Apudmernueckuit j(OpeHI) HaTypalbHON BuGmorexa LIOK
CTETEeHU U ero CBOMCTBA
13 Apudmernueckuil KOpeHb HaTypaJIbHON
CTENIEHU U €r0 CBOMCTBA
39 [IpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH, Butmioreka LIOK
COJIepXKaIIUX CTEIIEHU U KOPHU
40 [IpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH,
COJIepXKalIUX CTEIIEHU U KOPHU
A1 [IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHU,
COJIepXKaIIUX CTEIIEHU U KOPHU
Uppaumnonansusie ypaBHeHHs. OCHOBHBIE
42 METO/Ibl PELIEHUS] UPPALIMOHAIBHBIX bubnunoreka [JOK
ypaBHEHUH
Uppaumnonansusie ypaBHeHHs. OCHOBHBIE
43 METO/IbI PELICHNS] UPPALUOHAIBHBIX
YpaBHEHUH
WppannonansHble ypaBHeHH. OCHOBHbBIE
44 METO/1bI PELIECHHS] UPPALUOHAIBHBIX
ypaBHEHUHI
45 PaBHOCHIIBHBIE IEPEXO/IBI B PELIEHUN bubnmnorexa [JOK




HMPPALMOHAIIBHBIX YPABHEHUN

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUN

46 HppalMOHAJIbHBIX YPaBHEHUM

A7 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
UppalMOHAJIbHBIX YPaBHEHUM

43 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
HppalMOHAIIbHBIX YPaBHEHUM
CpoiicTBa U rpaduK KOpHSI -0l CTENEeHU

49 KaK (yHKIIMH 0OpaTHOW CTENEeHH C bubnnoreka [JOK
HaTypaJIbHbIM TOKa3aTesleM
CpoiicTBa u rpaduK KOpHSI N-Oi CTENEeHH

50 KakK (yHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHBIM IOKa3aTelIeM
Kontponbras padota: "CpoiicTBa u rpadux

51 KOpHS n-oi creneHu. ppanuoHanbHbie
ypaBHEeHUS"

57 C"Teneljb C pallMOHAJILHBIM TOKA3aTelNeM U BuGnorexa LIOK
e€ CBOMCTBa

53 Crenens ¢ pallMOHAIBLHBIM [TOKA3aTENEM U
e€ CBOICTBa

54 Crenens ¢ pallMOHAIBLHBIM [TOKA3aTeNEeM U
e€ CBOICTBa

55 IToxa3zaTtenbHast GpyHKIHMA, €€ cBOICTBA U BuGmorexa LIOK
rpaduk

56 Hcnonb3oBanue rpav(bI/IKa byHKIUYT IS Butmiorexa LIOK
pelIeHNs ypaBHEHUI

57 Hcnonb3oBanue rpaduka GyHKIUN A5

pelIeHNs ypaBHEHUI




[Toka3zarenbubie ypaBHeHUs. OCHOBHbBIE

58 METO/Ibl PEUIEHUSI IOKA3aTEIbHBIX 1 bubnmoreka [JOK
YpaBHEHUU
[Toka3zarenbubie ypaBHeHUs. OCHOBHbBIE
59 METO/1bI PEIIEHUSI TI0KA3aTEIbHBIX 1
YpaBHEHUU
[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE
60 METO/1bI pEIIEHUSI T0OKA3aTEIbHbIX 1
YpaBHEHUU
61 KonTponsnas pabora: "[lokazarenbHas 1
¢byuknus. [lokazaTenbHble ypaBHEeHUS"
62 Jlorapudwm uncna. CoiicTBa Jorapupma 1 bubnuorexa [JOK
63 Jlorapudwm uncna. CoiicTBa Jorapupma 1 bubnmuoteka [JOK
64 Jlorapudwm uuncna. CoiicTBa Jorapupma 1
65 JlecsaTHYHBIC W HATYpATbHBIE JTIOTAPU(MBI 1 bubnmuoteka [JOK
66 JlecsaTHYHBIC M HATYpaJIbHBIE JIOTAPU(MBI 1
67 [IpeoOpa3oBanue BhIpasKEHUH, COAepPKALINX |
sorapudmbl
[IpeoOpa3oBanue BEIpaKEHUH, COAEpPIKAIIUX
68 peodp P ’ P 1 bubnuoreka IIOK
sorapudmel
69 [IpeoOpa3oBanue BEIpaKEHUH, COAEPIKALIUX |
sorapudmel
Jlorapupmuueckas KIus1, €€ CBOMCTBA U
70 pH yn ’ 1 bubnuoreka IIOK
rpaduk
7 Jlorapudmuueckast QyHKIH, €€ CBOWCTBA U |
rpaduk
Hcnonb3oBanue rpaduka QyHKIUN AJs
72 1 bubmuorexa [JOK

pelIeHNs ypaBHEHUIN




Hcnonw3oBanue rpaduka GyHKIUN A5

73 peuieHus ypaBHEHUN
Jlorapudmuueckue ypaBHeHuss. OCHOBHBIE
74 METO/IbI PEIICHHSI JIOTapU(PMHISCKUX bubnuorexa [JOK
YpaBHEHUI
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE
75 METO/1bl pelIeHUs Jorapu(PMUUECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE
76 METO/IbI peIIeHUs] Jorapu(PMUIECKUX
YpaBHEHUU
77 PaBHOCWIIBHBIE TTEPEXOIBI B prHeHI/II/I BuGmiorexa [IOK
Jorapu(pMUUECKUX ypaBHEHHM
73 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
Jorapu(pMUUECKUX ypaBHEHHIM
79 Kontponbnas padota: "Jlorapudmudeckas
¢dbynaknus. Jlorapudmuaeckue ypaBHeHus"
20 CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC BuGmmorexa LOK
YHICIIOBOTO apryMeHTa
81 CuHyC, KOCUHYC, TAHT'€HC U KOTAHT'E€HC
YHICIIOBOTO apryMeHTa
20 ApKCUHYC, apKKOCHHYC M apKTaHT€HC BuGmorexa [OK
YHUCJIOBOIO apryMeHTa
23 ApKCHHYC, apKKOCUHYC U apKTaHT'€HC
YHUCJIOBOIO apryMeHTa
Tpuronomerpuueckas OKpy* HOCTb,
84 OIpPEAEIIEHUE TPUTOHOMETPUUYECKHUX bubnmnoreka [JOK

(yHKLUI YUCIOBOTO apryMeHTa




Tpuronomerpuueckas OKpy>KHOCTb,

85 Ompe/ieICHUE TPUTOHOMETPUUECKHIX 1
(YHKIMI 9UCIOBOTO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUICCKHE (POPMYITBI 1 bubnuorexa [JOK
87 OCHOBHBIC TPUTOHOMETPUUICCKUE POPMYITBI 1 bubnuorexa [JOK
88 OcCHOBHBIE TPUTOHOMETPUUECKHE (POPMYJIIBI 1 bubnuotexa [JOK
89 OcCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI 1
90 Hpe06pa3033aHHe TPUTOHOMETPHUUECKHUX | BuGmorexa LOK
BBIpKEHUI
91 [IpeoGpa3oBaHue TPUTOHOMETPUUECKUX 1
BBIpKEHUI
9 Hp606p330333HI/Ie TPUTOHOMETPUYECKHUX | BuGmorexa LOK
BBIpaKEHUI
93 [IpeoGpa3oBanue TPUTOHOMETPUUECKUX |
BBIPAKEHUI
94 Peurenne TpuroHoMeTpUYECKUX YpaBHEHUI 1 bubnuoreka [JOK
95 Peurenne TpuroHoMeTpUYECKUX YpaBHEHUI 1
96 Peurenne TpuroHoMeTpUYECKUX YpaBHEHUI 1 bubnuoreka [JOK
97 Pelienne TpuroHoMeTpUYECKUX YpaBHEHUI 1 bubnnoreka [JOK
98 Peuienne TpuroHoMeTpUYECKUX YpaBHEHUN 1
99 Peienne TpuroHoMeTpUYECKUX YpaBHEHUI 1 bubnnoreka [JOK
100 Pemenune TpUroHOMETpUYECKUX YpaBHEHUM 1
KonTponsHas pabora:
101 "TpUroHOMETPUYECKNE BBIPAKEHUS U 1
TPUTOHOMETPUYECKUE YPAaBHEHUS"
102 [TocnenoBaTeabHOCTH, CIIOCOOBI 331aHUS 1 Butmiorexa LIOK

nocliegoBaTeIbHOCTE. MeTon




MaTEMaTHYECKON MHIYKLINU

MOHOTOHHBIE B OTpaHUYCHHBIC

103 nocienoBarenbHOCTH. McTopus ananuza bubnuorexa [JOK
OECKOHEYHO MaJIbIX

104 Apudmernueckas nmporpeccus bubnuorexa [JOK

105 I'eomerpuueckas nmporpeccust

106 beckoHeuHo yObIBaroI1asi reoMeTpu4ecKast
mporpeccust
CyMMa OeCKOHEYHO yOBIBaroIIeit

107 ™ . yo bu6mmoreka [IOK
TEOMETPUUECKOU MPOTPECCUHU
JIMHENHBIN ¥ SKCIOHEHIIMATIBHBIA POCT.

108 P bubnuoreka [JOK
Yucno e. @opMyina CIOKHBIX MPOILEHTOB

109 JIMHENHBIN U SKCIOHEHIIUATIbHBIA POCT.
Yucno e. @opmyrna CIOKHBIX MPOILIEHTOB
Hcnonb3oBanue mporpeccuu Ajsi peuieHus

110 poTp P bu6mmoreka [JOK
pealIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

11 KounTponbnas pabora:
"I[locnenoBaTenbHOCTH U Mporpeccuu’

112 HenpepsiBHbIE (DYHKIINHN U UX CBOMCTBA bubnnoreka [JOK
Touka pa3pbiBa. ACUMITOTHI T'paUKOB

113 p“ p pad bu6mmoreka [JOK
byHKIMI
CBoiicTBa KIIUHM HENPEPBIBHBIX Ha

114 yn pep bubmuoreka [JOK
OTpEe3Ke

115 CpoiicTBa (hyHKIIHIT HETIPEPHIBHBIX Ha
OTpEe3Ke
Meroa uHTEpBaJIOB JUIsl pEeLICHUs

116 P P bubmuorexa [JOK

HCEPaBCHCTB




MGTOI[ HUHTCPBAJIOB MJIA PCHICHUS

117
HEPABEHCTB

118 MeTto1 MUHTEPBAJIOB JIJIsl PELICHUS
HEPABEHCTB

119 HpnMerHHe CBOMCTB HEIIPEPBIBHBIX Bu6morexa LIOK
GbyHKIMN 1S pelieHust 3a1a49

120 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKIMM 115 pereHus 3a1a4

121 [lepBas u BTOpast Npou3BOAHBIE PYHKINU bubnnoreka [JOK

122 OnpeneneHHve, r€OMETPUYECKUN CMBICIT Butmorexa LIOK
MIPOU3BOIHOM

123 OnpeneneHHve, (U3UYECKUN CMBICIT BuGmiorexa [IOK
MIPOU3BOIHOM

124 VYpaBHEeHHE KacaTeIbHOU K TpaduKy Butmorexa LIOK
byHKIIN

125 VYpaBHEeHHE KacaTeIbHOU K rpaduKy
byHKIMH

126 [IpousBoIHBIE 2JIEMEHTAPHBIX (QYHKIIHMA bubnuoreka [JOK

127 [IpousBoiHbIE 37IEeMEHTAPHBIX PYHKINN

128 [IpousBoiHAsI CYMMBI, HpOPI3BC,I[61;IH$I, BuGmmorexa LOK
YaCTHOTO U KOMIO3UIHNH (DYHKIUI

129 [IpousBoiHAs CyMMBI, IPOU3BEACHHUS,
YaCTHOTO U KOMITO3UIIMU (QYHKIUH

130 [IpousBoHas CyMMBI, IPOU3BEACHHUS,
YaCTHOTO U KOMITO3UIIMU (QYHKLUH

131 KonTtponsnas padora: "[IpouszBoanas”

132 [ToBTOpeHue, 06001IeHNE, CHCTeMaTH3aIUs




3HaHui: "YpaBHeHus"
133 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS |
3HaHui: "Oyakuun"
134 Wrorosas koHTposibHas paboTa 1 1
135 Wrorosas koHTposibHas paboTa 1 1
136 HOBToPeHHe, 000011eH1e, cUCTEMATHU3AIUS |
3HAHHUH
OBIIEE KOJIJMYECTBO YACOB I1O 136 10

[TPOI'PAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo yacoB

KonTtpoJbHbie

Bcero
padoTsI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

[IpuMeHeHne nmpon3BOIHOMN K
HCCIe0BaHUIO0 (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne nmpon3BOIHOMN K
HCCIeA0BaHUIO0 (PYHKIIMM Ha
MOHOTOHHOCTB U DKCTPEM MBI

[IpumeneHnre mpou3BOIHOM K
HcCIeA0BaHUIO0 (PYHKIIMHN Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[Ipumenenre mpou3BOIHOM K
UCCleI0BaHuI0 (QYHKINI Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[Ipumenenre mpou3BOIHOM K
UCCle0BaHuI0 (QYHKIMI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[IpumeHeHne Mpou3BOTHOM K
HCCIIeIOBaHUIO PYHKIIMNA Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

HaxoxnaeHue HanOOJIBIIET0 U

HAMMCHBIICTO 3HAYCHU HerepBIBHOP'I

(GyHKIMU Ha OTpe3Ke

HaxoxaeHue HanOOJIBIIET0 U




HaVMEHBIIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKIMU HAa OTpE3Ke

Haxoxnenne HauOOJIBIIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(GyHKIMHU Ha OTpE3Ke

10

Haxoxnenne HanOOJIBIIETrO U
HaWMEHBIIIETO 3HAYEHUSI HEMTPEPHIBHON
(yHKIMM Ha OTpe3Ke

11

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(GYHKIIMM Ha OTpe3Ke

12

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYCHUS HEMTPEPHIBHON
(hyHKIIMM Ha OTpE3Ke

13

[IpumeneHnne mpou3BOTHOM JIst
HaxO0JKJICHUS HAMJTYYIIIEr0 PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

14

[IpumeneHnue Tpou3BOIHOM JIst
HaxO0JKJICHUS HAMJTYUYIIETO PEIICHUS B
MPUKIIATHBIX 3a/1a4ax

15

[TpumeHeHre NPON3BOAHON IS
OTIpEJeTICHUs] CKOPOCTH U YCKOPEHUS
nporiecca, 3aaHHOro (opMyIION Ml
rpapuKom

16

[Ipumenenre npou3BOIHOM JUIs
OIIPENENIEHUS CKOPOCTH U YCKOPEHUS
rporecca, 3a1aHHOTO GOpMYIION UITH
rpadpukom




17 Komnozunus GyHKImiz

18 Komnozunust GpyHKImiz

19 Komnozunust GpyHKImiz

20 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJMHATHOM MJIOCKOCTH

o1 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

” Kontponbnas padora: "MccnenoBanue
(GYHKIHH ¢ TOMOIIBIO TPOU3BOIHOM"

o [lepBooGpa3Hasi, OCHOBHOE CBOWMCTBO
epBOOOPa3HbBIX

24 [TepBooOpa3zHbIC FIeMEHTAPHBIX (YHKITUH.
[IpaBuna HaxoXAEHUS TEPBOOOPA3HBIX

)5 [TepBooOpa3zHbIC d7IeMEHTAPHBIX (HYHKIIAMN.
[IpaBuna HaxoXAeHUS TEPBOOOPA3HBIX

26 Hurerpan. ['eomeTpuyeckuii CMbICIT
WHTerpaia

7 Brruncnenue onpenenéHHOro HHTerpasa
o ¢opmyne Herotona-JleitOnuna

)3 Brruncnenue onpenenéHHOro HHTerpaa
o ¢popmyne Herotona-JleitOnuna

29 [IpumeHeHre uHTerpana st HAXOXKIACHUS
IUIOIIAJeH MIOCKUX QUryp

30 [IpumeHeHne nHTErpana i HaX0XKACHUSI
00BEMOB r€OMETPUUYECKHX TE

31 [Ipumeps! pemenuit quddepeHnnaIbHbIX

ypaBHEHUH




[Tpumeps! pemenuii udpepeHIraIbLHBIX

32 .
ypaBHEHUH
MaremaTrnueckoe MOJAEITMPOBAHUE

33 peanbHBIX MPOIIECCOB C MOMOIIIBIO
maddepeHInanbHbIX ypaBHEHUH

34 Kontponbnas padota: "[lepsoobpasznas u
uHTerpan”

35 Tpuronomerpuyeckue QyHKIIHH, UX
CBOMCTBaA U rpapuku

36 TpuronomeTpudeckue QyHKIIHH, HX
CBOMCTBa U rpapuku

17 TpuronomeTpudeckue QyHKIHH, HX
CBOMCTBA U rpaduKu

18 Tpuronomerpuueckue GyHKIHH, UX
CBOMCTBA U rpaduKu

39 Tpuronomerpuyeckue GyHKIUU, UX
CBOMCTBa U rpaduku
OT60p KOpHEH TPUTOHOMETPUUECKHIX

40 YpaBHEHUH C IOMOLIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
O160p KOpHEIH TPUTOHOMETPUUECKHUX

41 YpaBHEHUH C IOMOLIBIO
TPUTOHOMETPUUECKOIN OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUIECKHUX

42 YPaBHEHUH C IOMOLIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

43 OT60p KOpHEH TPUTOHOMETPUIECKHUX

YPaBHEHUH C TIOMOIIBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

Pemrenne TpuroHoMeTpu4ECKUX

44
HEPABEHCTB

45 Pemenune TpuroHoMeTpuuecKux
HEPABEHCTB

46 Pemenune TpuroHoMeTpuuecKux
HEPAaBEHCTB

47 Pemenune TpuroHoMeTpruuecKux
HEPaBEHCTB
Kontponsnas pabora: "['paduku

48 TPUTOHOMETPUUECKUX (PYHKIIUA.
Tpuronomerpudeckue HepaBeHCTBA"

49 OcCHOBHBIE METOBI PEILIECHUS
II0KAa3aTeIbHBIX HEPABEHCTB

50 OcHOBHBIE METOBI PEILICHUS
II0Ka3aTeIbHbIX HEPABEHCTB

51 OcHOBHBIE METOBI PEILICHUS
II0Ka3aTeJIbHbIX HEPABEHCTB

57 OcHOBHBIE METOBI PEILIEHUS
II0Ka3aTeJIbHbIX HEPABEHCTB

53 OcHOBHBIE METOBI PEILICHUS
norapu(pMUUECKUX HEPABEHCTB

54 OcHOBHBIE METO/IBI PEILIEHUS
norapu(pMUUECKUX HEPABEHCTB

55 OcHOBHBIE METO/IBI PEILICHUS
norapu(pMHUUECKUX HEPAaBEHCTB

56 OcHOBHBIE METO/IBI PEILIEHUS

J'IOl“apI/I(I)MI/ILIeCKI/IX HCPaBCHCTB




OcHoBHEIC MCTOAbI PCIICHUS

37 UppaloOHAILHBIX HEPABEHCTB
53 OCHOBHBIE METO/BI PEIICHUS
MppaMoOHAILHBIX HEPABEHCTB
59 OCHOBHBIE METO/IBI PEIICHUS
MppaIoOHAILHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEIICHUS
MppaIoOHALHBIX HEPABEHCTB
61 I'padrueckre METOIBI pereHHS
MppaIMOHAIEHBIX YPaBHECHHN
& I'padrueckre METOIBI peICHHS
MppaIMOHAIBEHBIX YPaBHECHHN
63 I'paprueckue MeTObl peLIeHNs
[I0Ka3aTeIbHbIX YPaBHEHUH
64 I'paprueckue MeTOIbl pelIeHUs
[I0Ka3aTeJIbHbIX HEPABEHCTB
65 I'paduueckue MeTobl peleHus
norapu(pMUUECKUX ypaBHEHUIN
66 I'padrueckue MeTO1bl peLIeHUs
Jorapu(pMUUECKUX HEPAaBEHCTB
67 I'padrueckue MeTo bl peLieHus
norapu(pMUUECKUX HEPABEHCTB
I'paduueckue MeTO bl peLIeHNs
68 MOKa3aTeNbHbIX U JIOTapU(PMUIECKUX
ypaBHEHUH
I'paduueckue MeTOIbl pelieHus
69 MOKa3aTeNbHBIX U JIOrapu(pMUIECKUX

ypaBHEHUH




70

I'padmyeckue MeTobI pemieHus
MOKAa3aTeIbHBIX U JoTapu(PMHIECKUX
HEPAaBCHCTB

71

I'paduueckre METO b pelICHUS
MI0Ka3aTeIbHbIX U JOrapu(pMUUECKUuX
HEPABEHCTB

72

KounTponsnas pabora: "UppannoHaibHele,
MOKa3aTesabHbIE U JIOTapU(PMUIECKHE
HepaBeHCTBa"

73

KommiekcHbie uncia. Anredpanyeckas u
TpUTrOHOMETpHUEecKas (POPMBI 3alUCU
KOMIUIEKCHOTO YHCIIa

74

KommiekcHbie uncia. Anredpanyeckas u
TpUTrOHOMETpHUecKas (hOPMBI 3alUCU
KOMIIJIEKCHOTO YHCIIa

75

Apudmernueckue onepanuu ¢
KOMILJIEKCHBIMU YHCIIAaMU

76

Apudmernueckue onepauu ¢
KOMILJIEKCHBIMU YHCIIAaMU

77

I/I306pa)KeHI/IC KOMIIJICKCHBIX YHMCCJI Ha
KOOp,HHHaTHOﬁ IIJIOCKOCTHU

78

I/I306pa)KeHI/IC KOMIIJICKCHBIX YHMCCJI Ha
KOOp,[[HH&THOI’I IJIOCKOCTH

79

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIIJIEKCHOTO YUCIIa

80

®opmyna Myaspa. KopHu n-oii crenenun
13 KOMIIJIEKCHOTO YUCJIa

81

HpI/IMeHeHI/IC KOMIIJICKCHBIX YHUCEIT I




penieHus pU3NIECKUX ¥ TE€OMETPUICCKUX
3a1a4

KonTtponeHas padoTa: "KomruiekcHbie

82 |
qucna

83 HatypainbHble u nensle yncia

84 HarypaneHble u niensie yncna

85 [IpuMeHeHne mpu3HaKOB ACTUMOCTH
LEJIbIX YUCell

26 [IpuMeHeHne Mpu3HAKOB ACTUMOCTH
LENbIX YUCell

87 [IpuMeHeHne Mpu3HAKOB ACTUMOCTH
nensix yucesn: HOJl u HOK

28 [IpumeHeHue NPU3HAKOB AETUMOCTH
mensix uncen: HOJ u HOK

29 [IpumeHeHue NpU3HAKOB AETUMOCTH
LEJIBIX YUCEII: OCTATKH 110 MOTYJIIO

90 [IpumeHeHue MPU3HAKOB AETUMOCTH
LEJBIX YUCEI: OCTATKH 110 MO0
[IpumeHeHne NPU3HAKOB AETUMOCTH

91 LeNbIX Yyucell: aaroput™ EBknuaa ms
pelIeHns 3a/1a4 B LIETIbIX YMCIax

9 KontponbHas padota: "Teopus membx
yucen"
Cucrema ¥ COBOKYITHOCTb YPaBHEHHIA.

93 PaBHOCHIIBHBIE CUCTEMBI M CUCTEMBI-
CJIeJICTBUS

94 Cucrema ¥ COBOKYITHOCTh YPAaBHEHHIA.

PaBHOCHUJIBHBIE CUCTEMBI I CCTEMBI-




CICACTBUA

95 OCHOBHBIE METO/IbI PEIICHUS CUCTEM U
COBOKYITHOCTEHN pallMOHAJIbHBIX YPABHEHUI

OCHOBHBIEC METO/IbI PEIICHHSI CUCTEM U
96 COBOKYITHOCTEW MPPaLMOHATIBHBIX
YpaBHEHUU

OCHOBHEBIE MCTOABI PCIICHUA CUCTEM U
97 COBOKYITHOCTEH MOKa3aTeIbHBIX
ypaBHEHUU

OCHOBHBIC METOJIBI PEIICHUSI CUCTEM U
98 COBOKYITHOCTEH MOKa3aTeIbHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
99 COBOKYITHOCTEH JlorapupMuueckux
ypaBHEHUU

OcCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
100 COBOKYITHOCTEH JIOTapu(PMUIECKUX
ypaBHEHUH

[IpumeHeHue cucTeM K peLIeHUI0
MaTeMaTHYeCKUX 3aa4 U 3a7a4 13

101 Pa3IMYHbBIX 00JaCTel HAYKH U peallbHOM
KU3HU, HHTEPIPETALUs TOTyISCHHBIX
pe3ynbTaToOB

IIpuMeHeHNEe CUCTEM K PELIEHUIO
MaTeMaTHYECKUX 3a1a4 U 3a7a4 U3

102 pa3nuyHbIX 00JacTeil HAyKU U peabHOM
YKU3HU, MHTEPIPETALUs IOJTyIEHHBIX
pe3yIbTaToOB




[IpumeHeHre HEpaBEHCTB K PELICHUIO
MaTeMaTUYECKUX 3a1a4 1 3a7a4 U3

103 pa3nu4HBIX 00JIacTeil HAYKH U peabHOM
YKU3HU, UHTEPIIPETALUs OJTy4YEHHBIX
pe3ysIbTaToB
Kontponbhas padota: "Cucremsr

104 palOHaIbHBIX, UPPALUOHAIBHBIX
MOKa3aTeIbHbIX U JOrapu(pMUIecKux
ypaBHEHUI"

105 PanmonaneHbIE ypaBHEHHUS € TapaMeTpamMu

106 PannoHaneHbIE HEPABEHCTBA C
rnapaMmeTpamu

107 ParmonanpHble CUCTEMBI C TapaMeTpaMu

108 HppanunonanbHble ypaBHEHUA,
HEpaBEHCTBA C IMapaMeTpaMu

109 HppanmonanbHble CUCTEMBI C
rnapameTpamu

110 [Toka3aTenbHble ypaBHEHUs, HEPABEHCTBA C
rnapameTpamu

111 [TokazaTenbHbIE CUCTEMBI C TapaMeTpaMu

112 Jlorapudmuueckue ypaBHEHUS,
HEpaBEHCTBA C IapaMeTpaMu

113 Jlorapugmuueckue CuCTeMBI ¢
rnapameTpamu

114 TpuronomeTpruyeckue ypaBHEHHUS €
rnapameTpamu

115 TpuronomeTpruueckue HEPaBEHCTBA C

napameTpamMu




116

TpUroHomMeTpUIECKUE CUCTEMBI C
rapamerpamu

117

[TocTpoenue u ucciaegoBaHue
MaTeMaTHYECKUX MOJIENIEH pealbHbIX
CUTYAaLMH C MIOMOLIBIO YPABHEHUH C
napaMmeTpamu

118

[TocTpoenune u ucciaegoBaHue
MaTeMaTHYECKHUX MOJIENIeN peabHbIX
CUTYAlLlMi C MOMOLIBIO CUCTEM YPaBHEHUHN
C mapameTpaMmu

119

[TocTpoenue u ucciaegoBaHue
MaATEMATUYCCKUX MO}ICJ’ICfI peaJIBHLIX
CUTYallUi C TOMOIIBIO CUCTEM YPaBHEHHI
C IapameTpamMu

120

KonTtponbHas padoTa: "3agauu ¢
napamerpamu"

121

[ToBTOpEeHUE, 0600IICHNE,
cucTtemMaTu3anus 3HaHuil: "YpaBHeHus"

122

[ToBTOpEeHUE, 0600IICHNE,
cucTtemMaTu3anus 3HaHui: "YpaBHenus"

123

[ToBTOpEHUE, 0000IICHNE,
cucTeMaTu3alus 3HaHui: "YpaBHEHUS.
Cucremsl ypaBHeHU#"

124

[ToBTOpeHnue, 06061IeHNE,
cucreMmarusanvs 3Hanui: "HepaseHncrsa"

125

[ToBTOpeHnue, 06061IeHNE,
cucreMarusanvs 3Hanui: "HepaBeHncraa"

126

[ToBTOpEeHue, 060061IeHNE,




cucteMarusaius 3Hanuii: "HepaBencrna"

[ToBTOpEenue, 060061ICHNE,

127 cucremarusanus 3Hanuii: "[IpousBoaHas u 1
e€ npumeHeHue"
[ToBTOpEenue, 06001ICHNE,
128 cucremarusanus 3Hanuii: "[IpousBoaHas u 1
e€ npumeHeHue"
[ToBTOpenue, o6o0IICHNE,
129 cucrtemaTtusanus 3Hanuii: "[IponsBoaHas u 1
e€ npumeHeHune"
[ToBTOpEeHue, 0600IICHNE,
130 cucreMaru3anus 3HaHui: "MHTerpan u ero 1
npuMeHeHue"
131 [ToBTOpEeHue, 0600IICHNE, |
cucrtemMaTu3anus 3HaHuil: "OyHkuun"
132 [ToBTOpEeHUE, 0600IICHNE, |
cucrtemMaTu3anus 3HaHui: "OyHkuun"
133 [ToBTOpEeHUE, 0600IICHNE, |
cucrtemaTu3anus 3HaHui: "OyHkuun"
134 Hrtoropas koHTpoJIbHAs paboTa 1 1
135 Hroropas koHTpoJIbHAs paboTa 1 1
136 [ToBTOpEHUE, 0000IICHNE, |
CHCTEMAaTHU3alKsl 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME
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