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HOACHUTEJIBHAS 3AIINCKA

VYueOHbIil Kypc «Anredpa W Haualla MaTEeMaTUYECKOTO aHallu3ay» SBISICTCS
OJIHUM U3 Haubojee 3HAYMMBIX B MPOrpamMMe CpeaHero oOuiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuMBAET MHCTPYMEHTAIbHYIO 0a3y i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JPYrod CTOpPOHBI, (OpMUPYET
JIOTUYECKOEe U aOCTPAaKTHOE MBIIUICHHE 00Yy4YalolKUXCsl Ha YPOBHE, HEOOXOAUMOM
JUISL OCBOEHUSI UH(POPMATUKU, OOIIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
auciuIuiiH. B paMkax naHHOro y4eOHOro Kypca oOydaromivecsl OBIIAJI€BAIOT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHON HaykH, KoTopas (OpMyJIupyeT CBOU
JOCTHXKEHUSI B MAaTEMaTUUECKOU (popme.

VY4eOHbIll Kypc anreOpbsl U Hayajdl MaTEMaTHYECKOTO aHajau3a 3akKjablBacT
OCHOBY [l YCHEIIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XUMUU, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHEHIIMM Pa3BUTHUSI YIKOHOMUKH U OOIECTBEHHOM KU3HHU,
MO3BOJISIET OPUEHTHUPOBATHCSA B COBPEMEHHBIX ITM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BaTh WX JUIS JaJIbHEHIIEro oOpa3oBaHUsS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi OBiajicHUE aOCTPAKTHBIMU M JIOTHYECKH
CTPOTUMH KOHCTPYKIIUAMH aireOpbl MU MaTE€MaTHUYeCKOro aHajdu3a pa3BUBACT
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHUS C TMOMOIIBI0 MHAYKLIMH U pacCykAaTh JEAYKTUBHO, UCIIOJIb30BATh
000011IeHHe W KOHKPETH3aI[Mi0, a0CTparupoBaHHE W aHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUYECKOE MBILIJIEHHUE.

B xone usywyenus yyeOHOro Kypca «Anrebpa ¥ Havajla MaTeMaTHYECKOIrO
aHanM3a» OOy4YaroIMecs IMOJy4YaloT HOBBIM OIBIT PEIICHUsS NPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEN pealbHbIX CHUTYalHil,
UHTEpPOpETAlMd  MOJYYEHHBIX  pEIICHUH, 3HAKOMATCS C  IpUMEpamMu
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJNE, HAyKe U HUCKYCCTBE, C
BBIAAIOIIMMHUCS MAaTEMaTUYECKUMH OTKPBITHUSIMU U UX aBTOPaMHU.

VY4eOnbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOpBIN peanu3yeTcss Kak uepe3 y4eOHbI wmaTepual, CHOCOOCTBYIOIIUN
(dbopMHUPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
JESTENBHOCTH, TPEOYyIOMe MPOMOKUTENIbHON  KOHIEHTPAIlMK  BHHMAaHUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 3a IOJYyYECHHBIH
pe3yJbTar.

B ocHoBe MeTtonmkum oOydeHus anreOpe W HadagaM MaTEeMaTHYECKOTO
aHaJIHM3a JISKUT JCSTEIHbHOCTHBIN MPUHITAIT O0yUYeHUS.

B crpykType yuebHOro kypca «AnreOpa W Haudaja MaTeMaTHYECKOTO
aHaJIM3a» BBIICJICHBI CIEYIOLIUE COJIepKATEeIbHO-METOquYecKre TuHuu: «Hucna
U BblUUCHeHUs», «DyHKuu U rpadukny, «YpaBHEHUs U HEepaBeHCTBay», «Hauana

2



MaTeMaTHYeCKOro aHanmu3a», «MHOXecTBa © JOTruKa». Bce OCHOBHBIE
COJIEPKATEIbHO-METOAMUECKAE JIMHUM W3Yy4YaloTCs Ha TPOTSHKEHUU JABYX JIET
o0y4yeHHsT Ha YpPOBHE CpEIHEro oOmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
ApYr Apyra U MOCTENEHHO HACHIIAsACh HOBBIMU TeMaMH W pasaenamu. JaHHBIHA
y4eOHBI KypC SBISETCS HWHTETPAaTHBHBIM, IIOCKOJIBKY OOBEAMHAET B cele
COJIep)KaHUE HECKOJIBKUX MAaTeMaTHYeCKHX MAWCIUIUINH, TaKhX Kak anreopa,
TPUTOHOMETPHS, MAaTEMAaTHYECKUN aHallu3, TEOPUS MHOXKECTB, MaTeMaTH4ecKas
noruka u apyrue. Ilo mMepe Toro kak oOydaroliuecs OBIAJIEBAIOT BcE Ooliee
IIUPOKUM MaTEeMaTHYECKUM almnapaToM, y HUX MOCIEA0BATEIHHO (GOPMUPYETCS U
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYECKYyI0 MOJeNb pealbHOU
CUTYaIlH, MPUMEHSITH 3HAHUS, TIOTYYCHHbIE TIPU W3YYCHUU y4eOHOTro Kypca, s
pEIIeHUsI CaMOCTOSTETIFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOW 3a7aud, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxxarenbHO-MeTOIUYEeCKass TUHUS «UuclIa U BBIYUCICHUS» 3aBepIiacT
(GopMuUpOBaHUE HABBIKOB HCIIOJIH30BAHMS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
Ha4aTo Ha YPOBHE OCHOBHOTO 001Iero oopazoBanusi. Ha ypoBHe cpenHero ooiero
oOpa3oBanuss oco0oe BHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIUYMCIICHUN, BKIIOYAIOIIAX B CeOS WCIOIB30BAHHUE PA3TMYHBIX
dopM 3amucu 4Ymcla, YMEHHE JHeaTh NPUKUAKY, BBITONHATH TPUOTKEHHBIC
BBIUUCIICHUS, OICHUBATh YHCIOBBIC BBIPAKCHHS, padOTaTh ¢ MaTeMaTUYCCKHUMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIUMCS MHOXECTBA HATYpPaIbHBIX, IEJBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCEN  JIONOJHSIOTCS  MHOYKECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM U3 OSTUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOWMCTBEHHBIC €My CIEIUPUICCKUE 3aJaud W OIepalfd: JEJICHUE HaIeJo,
ONIEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IIEJIBIX YHCEN, OCOOBbIe CBOWCTBA
paIMOHANBHBIX M MPPANMOHAIBHBIX YUCEN, apu(METHICCKHE ONEPAl, a TaKKe
U3BJICUCHUE KOPHS HATypaJIbHOH CTENEHW HAa MHOXECTBE KOMIUICKCHBIX YHCEI.
bnaromapsi mocienoBaTeIbHOMY pacIIMPEHHIO Kpyra HCHOJIb3YEeMbIX YHCET U
3HaKOMCTBY C BO3MOXHOCTSIMH MX MPUMEHEHMsS JJI PEUICHHs Pa3InYHbIX 33724
(GopmMupyeTcsi npeAcTaBIeHUE O €IMHCTBE MATEMaTHUKU KaK HayKd U €€ poyld B
MOCTPOEHUU MOJIEIEeH peaJlbHOr0 MHpa, MIMPOKO HCHOJB3YIOTCS 0000IIeHHe U
KOHKpETHU3aIHsl.

JIuaus «YpaBHEHUS U HEPABEHCTBa» pealnu3yeTcsl Ha MPOTSHKEHUU BCETO
oOyueHHUs Ha YpOBHE CpEIHEro oOIIero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasgene Ilporpammbl TMperyCMOTPEHO peEUIeHHE COOTBETCTBYIOIIMX 3aaad. B
pe3ynapTaTe OOy4aromiuecs OBJAACBAIOT PA3IUYHBIMU METOJAMHU  PEIICHHUS
palMOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTEeNbHBIX, JOrapupMHUUECKUx U
TPUTOHOMETPUYECKUX ypaBHEHUH, HEPaBEHCTB M CHCTEM, a TakkKe 3ajad,
colepKammx mnapaMmerpsl. [lomydeHHbIE yMEHHMS IHIMPOKO HCHIOIB3YIOTCS MpH
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UCCJEeI0BaHUH (DYHKLIMI ¢ TOMOLIBIO IPOU3BOAHON, MPU PEIICHUH MPUKIATHBIX
3a/1a4y ¥ 3a7a4 Ha HAaXOXJACHUE HAauOOIBIINX U HAUMMEHbLIUX 3HAYCHUH (PYHKIUU.
JlanHasi conepkatesibHas JUHUS BKIIIOYAET B ce0s Takxke (GOpMHUPOBAHUE YMEHUM
BBINOJHATh  pacu€Tel 10  QopMynaMm, MpeoOpa3oBaHHs  pPalUOHAIBHBIX,
WPPALUOHAIBHBIX YW TPUTOHOMETPUYECKUX BBIPAKECHUN, a TaKXKE BBIPAKECHUM,
collepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuaja MPOUCXOAWUT  JajbHEWIIEe  pa3BUTUE  ANTOPUTMHYECKOTO U
a0CTPAaKTHOIO MBIIIJIEHUSI O0y4YaroImuXcs, (GOPMHUPYIOTCS HABBIKU JI€TYKTUBHBIX
paccykiaeHuidl, paboTbl ¢  CHUMBOJBHBIMH  (opmMamu,  OpeICTaBICHUS
3aKOHOMEPHOCTE W 3aBUCMMOCTEH B BHJI€ PAaBEHCTB M HEpaBEHCTB. Anredpa
npennaraetr d(QQEeKTUBHbIE HWHCTPYMEHTHI JUIsl pEUICHUS MPAKTUYECKUX H
€CTECTBEHHO-HAYYHBIX 3a7a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOMKHOCTHU KaK
A3bIKa HAYKH.

CopepxarenbHo-MeToAnYeckass JMHUA «DyHKIMH U TpaQuKu» TECHO
NEPeIIeTaeTCsl ¢ JPYrUMU JUHUSMU Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aaET MOCIEN0BATEILHOCTh U3YUEHUSI MaTepuana. M3yueHue creneHHoi,
NOKa3aTeJIbHOM, JIorapudMUUEecKoi U TPUTOHOMETPUUECKUX (PYHKITNI, NX CBOMUCTB
U rpaduKOB, UCMOJIb30BaHUE (DYHKIMI JUIsl perieHus 3a7ad U3 APYrux y4eOHbIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBSI3aHO KaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK U C PEIICHHEM YpaBHEHUN U HepaBeHCTB. [Ipu 3TomM OGombloe BHHUMaHHUE
ynensiercss GOpMHPOBAHUIO YMEHUSI BbIpakaTh (GOpMYyIaMu 3aBUCHUMOCTH MEXKIY
pa3sTUYHBIMUA BETUYMHAMH, MCCIEIOBaTh TOJyYEHHbIE (QYHKIUH, CTPOUTH HX
rpaduku. Matepuan 3Toil cofep>kaTeIbHON JTUHUU HAlleJIeH Ha pa3BUTUE YMEHUM
U HaBbIKOB, IO3BOJIIIOUIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHON (opme: aHAIMTHYECKOH, rpadudeckoil u cioBecHOW. Ero msydenue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BaHUIO aHATIOTHH.

ConepxartenbHass nuHUs «Hadana maTeMaTHYeCKOTO aHalIW3a» MO3BOJSET
CYIIECTBEHHO PACHIMPUTH KPYI KAK MaT€MaTHUYECKHUX, TaK U MPUKIAJHBIX 3a/ad4,
JOCTYNHBIX OOYYaIOUIUMCS, TaK KaK Y HHUX IMOSBISETCS BO3MOXKHOCTb CTPOHTD
rpauku  CIOXKHBIX (YHKIWNA, ONPENeNsiTh WX HauOOJbIINE W HAUMEHBIIHE
3HAUEHUs, BBIYHUCIATH IUIOMAnU (Guryp u oObEMBI Tel, HAXOAUTH CKOPOCTH H
yYCKOpeHHus IpoueccoB. JlaHHas coaep:kaTenbHas JMHUSA OTKPBIBAET HOBBIC
BO3MOXHOCTH TOCTPOCHUS MAaTEMATUYECKUX MOJEIEH pPEaJbHbIX CUTyalui,
MO3BOJISIET HAXOAWTh HAWIy4yllee pPENICHWE B TMPUKIATHBIX, B TOM YHUCIE
COLIMAJIBHO-3KOHOMHMUYECKHX, 3aJla4yaX. 3HAKOMCTBO ¢ OCHOBAMHM MAaT€MAaTHYECKOIO
aHalln3a CIOCOOCTBYET pa3BUTHUIO aOCTPaKTHOTO, (OPMAIbHO-IOTUYECKOTO U
KpEAaTUBHOTO MbIIUICHUS, (POPMHPOBAHUIO YMEHHUH pacro3HaBaTh MPOSIBICHUS
3aKOHOB MAaT€MAaTHKW B HayKe, TEXHUKE U HCKyccTBe. OOydarommuecs y3HaIKT O
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BBIJIAIOIIUXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJEC pa3BUTHUS MaTEMAaTUKU Kak
HayKH, U 00 UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKast JTMHUS «MHOXKECTBA U JIOTHKA) BKIIIOYAET B
ce0si SIEMEHThl TEOPUM MHOXKECTB M MAaTeMAaTHYeCKON JOTruku. TeopeTuko-
MHOYXECTBEHHBIC MPE/ICTABICHUS MPOHU3BIBAIOT BECh KYpPC MIKOJIbHOU MaTeMaTUKHU
U TpeasiaraloT Haubosiee YHUBEPCAIbHBIM S3bIK, OOBEIUHSIOUIMN BCE pa3lelbl
MaTeMaTUKl W €€ NPWIOKEHUN, OHU CBSI3BIBAIOT pa3Hble MaTeMaTUYECKHE
JUCHUIUIMHBL W WX NOpWIOXKeHus B eauHoe 1enoe. [losTomy BaxHO AaTh
BO3MOXKHOCTb OOy4YaronmieMycss TMOHMMaTh TEOPETHKO-MHOXKECTBEHHBIN  SI3BIK
COBPEMEHHOW MaTEMaTHKU W MCMOJIb30BaTh €ro JUIsl BBIPAKECHHUS CBOMX MBICIIEH.
JlpyruM BaKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJEeIyeT NpPU3HATh
CBOMCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIEHHBIM
OpaBWJiaM  IOCTPOEHUS  JOKa3aTeJabCTB.  3HAKOMCTBO € DJIEMEHTAMH
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PAa3BUTHIO JIOTMYECKOTO MBIIIUICHUS
00Oy4aromuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KIEHUS HA OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yueOHOM Kkypce «AnreOpa W Hayajla MaTEMaTHYECKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOT'0 MOJCIIMPOBAaHMS, KOTOpPbIE MPU3BAHBI
CIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHUSI MOJENEH peabHbIX
CUTYyalluid, WCCJIEJAOBAHMUS O3THUX MOJIeNIe C TIOMOUIBIO afmapara anredpbl |
MaTE€MAaTHYECKOTO aHaJIn3a, WHTEPIPETAlNU TOJYYEHHBIX PpEe3yJbTaToB. Takue
3a/1aHus BILUIETEHBI B KAXbIM U3 pa3/iesioB IPOrpaMMBbl, TOCKOJIBKY BECh MaTepHall
y4eOHOro Kypca IIUPOKO HMCHOJB3YeTCs IS pellleHus MPUKIATHBIX 3axad. [Ipu
pEIICHUH  pealbHbIX  MPAaKTHYECKUX  3aJad  oOydaromipecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIB30BaTh  AHAJIOTHIO, 0000IaTh W  KOHKPETHU3UPOBATH  IpoOJIEeMy.
JlesiTenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B POIIecce U3YUEHUS BCEX TeM yUeOHOro Kypca «Anredpa u Hayana
MaTeMaTU4YEeCKOr0 aHAIN3a.

Ha w3yuenue yueOHOro Kypca «Anredpa ¥ Hadaga MaTeMaTHYECKOTO
aHanuza» orBoauTcs 272 yaca: B 10 kmacce — 136 vacoB (4 yaca B Hejeno), B 11
kiacce — 136 yacosB (4 4yaca B HEZENIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble Tnepuoanyeckue Apoou. I[IpumeHenue apoOGell U MPOLEHTOB IS
peLIeHUs NPUKIAJHBIX 3a/1a4 U3 Pa3JIMYHBIX OTPACIIed 3HAHUN U PEAIbHOM KU3HU.

JeucTtBurenbHble uncna. PauuoHanbHbIE W HUPPALMOHANBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMHU  4YHCIaMu.  Moayib
JIEUCTBUTENILHOTO YHUCia U ero cBoicTBa. [IpubnamxkEHHbIEe BBIYKCICHUS, TTpaBUiia
OKpYTJICHUS, IPUKUJIKA U OLICHKA pe3ybTaTa BEIYUCICHUM.

Crenenb c uenbiM nokaszatesnemM. bunom Hserotona. Hcenosb3oBanue
noaxoAsIIed GopMbl 3aMUCH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTUUECKUX
3a7a4 U MPEJICTaBICHUS JaHHbIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb C pallMOHAJIBHBIM I[OKa3aTeleM M €€ CBOWMCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudgm uymcna. CpoiicTBa norapudma. JlecsaiTUUHbIE W HaTypalbHbIE
Jorapu@mel.

CuHyC, KOCHHYC, TAHI€HC, KOTAHI€HC YHCJIOBOTO apryMeHTa. ApKCHHYC,
APKKOCHHYC U apKTAaHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHbIE TIPeoOpa3oBaHUs. YpPaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHHS W ypaBHEHUs-CIeACTBUA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LEIBIX U APOOHO-PAIMOHATIBFHBIX YPaBHEHUHN U
HEPABEHCTB. MHOroO4WwIeHbl OT OJHOM IE€PEMEHHOW. J[leneHne MHOTo4diIeHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema bedy. MHorounmensl ¢ HeabIMU
kod(punmenramu. Teopema Buera.

[IpeoGpa3zoBaHs YUCIOBBIX BBIPAXKEHUHN, COJIEPIKAIINX CTETICHH W KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
WPPALUOHAIBHBIX YPAaBHECHUM.

[lokazarenbHble ypaBHeHHs. OCHOBHBIE METOJbl PELICHUS] MOKAa3aTeIbHBIX

YPaBHEHHM.
[IpeoGpazoBanre BEIPAXKEHUA, COACPIKAIINX JTOTAPHUPMBI.
Jlorapudmudeckue ypaBHEHHUSI. OcHOBHBIE METO]IbI pEIICHHS

norapu@MUYECKUX YpaBHEHUH.



OcHoBHBIE TPUTOHOMETPUUYECKUE (bopMyIbI. [TpeoGpazoBanue
TPUTOHOMETPUUYECKUX BBIPAXKCHUN. PellleHne TpPUroHOMETpUIECKUX YPAaBHEHUM.

Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHu. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICT H
CBOMCTBA, BBIYMCJICHHUE €r0 3HAYEHUS, IPUMEHECHHUE OINPENCIUTENS I PELICHUS
CHUCTEMBbl JIMHEMHBIX ypaBHEHUW. PeleHue npukiagHblX 3axad C IIOMOILIBIO
CUCTEMbl JIMHEMHBIX ypaBHEHUU. lccienoBaHue DIOCTPOCHHOM MOJAEIHU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[locTpoeHre MaTeMaTUYECKHX MOJENIEW pealbHOM CUTyalud C MOMOIIBIO
ypaBHEHUI W HepaBeHCTB. [IpUMeHEHUE ypaBHEHUU W HEPABEHCTB K PELICHHIO
MaTEeMaTUYECKUX 3a/lady M 3aJad U3 PA3JIUMYHbIX OOJacTed HAyKM W peaabHOU
KU3HU.

DYyHKIUH U TPaPUKHU

OyHKIMA, crnocoObl 3agaHus QyHkuuu. B3aumMHO o00paTHble (QYHKIHMH.
Komnosunus ¢yskiuit. I'papuk  dyHkuuu. DineMeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIIHIA.

O6nactp ompeneneHuss ¥ MHOKECTBO 3HaueHuM ¢yHkuuud. Hymu dynkmmm.
[TpomesxyTku 3HakonocTostHCTBA. UETHbIe 1 HeuéTHbIe QyHKIMU. [lepuoanueckue
¢ynkiuu. TIpoMexxyTku MOHOTOHHOCTH (yHKIHMH. MakCUMyMbl U MHUHUMYMBI
¢ynkiuu. Haubomnpiee 1 HauMeHbllee 3HaUeHUs] PYHKIIUU Ha TIPOMEKYTKE.

JluneitHasi, KBajgpaTU4Hass W JApOOHO-IHHEHHAs (YHKIUHU. DIIEMEHTapHOEe
UCCJIeIOBAaHNE U TTOCTPOCHHE UX IPaUKOB.

CrenenHas QyHKIMS ¢ HATypaldbHBIM U IIEJIBIM MoKa3ateneMm. EE coiicTBa u
rpaduk. CpoiicTBa W rpaduk KOpHS N-OM CTENEeHH Kak (QYHKIUU OOpaTHOM
CTEIEHU C HATYpaJIbHbBIM [TOKA3aTEIIEM.

[TokazarenbHast U Jorapudmuyeckas (QyHKIHH, WX CBOWCTBA U TpadUKH.
Hcnons3oBanue rpadukoB GyHKIUH 1T pEIICHUS YpaBHEHUH.

TpuroHomerpuyeckass OKPYKHOCTb, OIIPEACICHUE TPUTOHOMETPUYECKHUX
(YHKIMIA YUCIIOBOTO apryMeHTa.

QDYHKIMOHAJIBHBIE 3aBUCUMOCTH B pEaJbHBIX IIpolleccax M SBICHUSX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Havajia MaTeMaTH4eCKOr0 aHAJIN3a

IlocnemoBaTeIbHOCTH, CHOCOOBI 3aJaHMS IOCJIedOBaTelIbHOCTEH. MeTtoj
MaTeMaTUYEeCKOM VUHAYKIUU. MoHOTOHHBIE " OrpaHUYEHHbIE
IIOCJIEA0BATENBHOCTH. VICTOpHST BO3HMKHOBEHMS MAaT€MAaTUYECKOIO0 aHalIM3a Kak
aHajau3a 0ECKOHEYHO MaJIbIX.

ApudmeTtnueckas u reoMmeTpuyeckas nmporpeccunl. beckoneuHo yObIBaromas
reomerpuueckas nporpeccusi. Cymma O€CKOHEYHO yOBIBAIOIICH T'€OMETPHUUYECKOMN
MPOrpeccuu. JINHENHBINA U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
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IPOLEHTOB. Hcnonp30BaHWe MPOrpecCH Uil PELICHUs peajbHbIX —3a1ad
MIPUKJIAAHOTO XapaKTepa.

HenpepoiBHble (QyHKUMH W HX CBOMCTBAa. Touku pa3pbiBa. ACHMITOTHI
rpadgukoB QyHkiui. CBoiCTBa (YyHKUMN HENpPEephIBHBIX HAa OTpe3ke. Metoj
VHTEPBAJIOB Ul PEUICHHUS HEpPaBeHCTB. lIpuMeHeHHe CBOWCTB HENPEPBIBHBIX
(GyHKUMN 111 peieHus 3a1ay.

[lepBas u BTOpas npousBojHble GpyHkIMKU. OnpeneneHne, reOMeTPUIECKUN U
(du3znuecKkuii cMbICT NPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K rpaduKy (QyHKIHH.

[IpousBoanble  aneMmeHTapHbIX  QyHkuui.  IlpoumsBomHas ~ cyMMBbl,
POU3BEICHHUS], YACTHOTO U KOMIO3ULIUU (DYHKITHIA.

MHoxecTBa U JIOTMKA

MHoxecTBO, oOlepalMd HaJ MHOXKECTBAMU M MX CBOWMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHMKO-MHOXECTBEHHOTO —amnmapara  Juls
ONMCAaHUS PEaAJbHBIX IIPOLECCOB M SBICHUMW, IIPU PELICHUM 3a1ad U3 JAPYrux
y4eOHBIX IPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHYECKOTro OOBEKTa, CIEICTBUE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KIJACC

Yucia 1 BHIYMCICHUA

Harypanbubie u nensle yucina. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
gyuces, HauOoupmuii oOuui nenurtens (nanee — HOJl) m HamMeHsblnee ooOiee
kpatHoe (nanee — HOK), ocTtaTkoB o moayito, anroputMa EBkinaa st peiieHus
3a/1a4 B LIEJIBIX YHCIIAX.

KommuiekcHpie uwucna. AnreOpandeckas W TPUTOHOMETpHUYECKas (HOPMBI
3aMMCH KOMIUIEKCHOTO YHca. ApU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMILIEKCHBIX YHCEN Ha KOOPJAMHATHON TUIOCKOCTH.
®opmyna Myaspa. KopHu N-0M cTeneHu u3 KOMIUIEKCHOro uucia. [Ipumenenue
KOMITJIEKCHBIX YMCeN IS pelIeHus] (PU3NUEeCKUX U TEOMETPUIECKUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

CucrtemMa ¥ COBOKYNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHbBIC
CHUCTEMBI U CUCTEMBI-CIEACTBUS. PABHOCUIIBHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKHX  YpPaBHEHUW C  TOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. Pelienne TpuroHoMeTpu4eCcKux HEPABEHCTB.

OCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS HUPPALMOHAIBHBIX HEPABEHCTB.



OCHOBHBIE METOJIbl PEIICHHUS] CUCTEM M COBOKYIHOCTEH palUOHAJbHBIX,
UppaIMOHATBHBIX, TOKA3aTEIbHBIX U JOTapu(PMUIECKUX YPABHEHHI.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMH.

IIpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3ajlad W3 Pa3Ju4HbIX oOJacTell HAYyKH U peaabHOU
KU3HU, HTHTEPIPETAIUS TTOJTYUYECHHBIX PEe3yIbTaTOB.

DYyHKIUHN U TPaPuKU

I'paduk kommnoszunuu ¢Gyukiui. ['eomerpuyeckre 00pa3bl ypaBHEHHH U
HEPABEHCTB HAa KOOPJAMHATHOMN MJIOCKOCTH.

Tpuronomerpuyeckue GyHKIIUU, UX CBOMCTBA U rpadUKH.

I'padpuueckne meTonbl pelieHus ypaBHEHHMH M HepaBeHCTB. ['paduueckue
METO/bI pEUIEHU 3374 C IapaMETPAMMU.

Ucnonb3oBanue rpadukoB (QyHKIMI AJig HCCIEIOBAaHUS IMPOILIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NP PEUICHUU 3aJady M3 JAPYTUX YUEOHBIX
NPEIMETOB U PEAIbHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHajImu3a

[IpumeHeHue mMpou3BOAHON K UCCIIeNOBaHUIO (QYHKIIMA HA MOHOTOHHOCTH M
skcTpeMyMmbl.  Haxoxzaenue  HauOosbllero M HAaMMEHBLIETO  3HAYEHUH
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHnEe NPOW3BOAHON I HAXOXKJACHUS HAWIY4YlIEro pEHIeHUs B
OPUKIAOHBIX 3ajayax, s ONpPENeNIeHHs CKOPOCTH W YCKOpPEHHUs Ipolecca,
3a1aHHOTO (hOPMYJION MITH TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TNepBOoOOpa3HbIX. I[lepBoOOpazHbIe
aneMeHTapHbIX QyHkiuil. [IpaBuna HaxoXIeHUs TEPBOOOPA3HBIX.

HNuTerpann. ['eomeTprueckui CMBICJI WHTETpaJA. Brruucnenue
onpenenéHHoro uHTerpana mo popmyine Hetorona-JleOnua.

[Ipumenenue umHTETrpana s HAXOXKACHHUS IUIOMANEH TUIOCKUX GUTYp U
00BEMOB TEOMETPUIECKUX TETI.

[Tpumepsl pemennit nuddepeHIMaIbHBIX ypaBHEHHN. MaTtemaThuueckoe
MOJICIMPOBAHUE PEATBbHBIX TIPOIECCOB C TOMOIIBI0  JAu(hepeHITUATHHBIX
YPAaBHEHHUM.



IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVYBJIEHHBI YPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyUaIOIIEeT0oCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIeHa  POCCHICKOro  OOIIecTBa,  MPEJACTaBICHHUE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTh POCCHUICKON TPAKIAHCKON HICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE DTUX JOCTWKEHHUUA B JIPYTrUX HayKaxX, TEXHOJOTHSX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHII HayKh U JEATEIbHOCTBbIO YYEHOr0, OCO3HAHUE
JUYHOTO BKJI/Ia B MOCTPOCHUE YCTOMYMBOTO OyAYIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYasl 3CTETUKY MATEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acIlieKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pusnvecKoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHHUS B
WHTEpEcax 3/I0pOBOro 1 06€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE NHUTAaHHE, COATAHCUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3NUecKass aKTUBHOCTD), (DU3MYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbiM  cpepam  NPOoPECCHOHATBHOW  NESITENbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOM W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
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Oynymieit mnpodeccun U peann3oBbIBaTH COOCTBEHHBIC >KU3HEHHBIC ILJIAHBI,
TOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTH4ecKOMy  OOpa3OBaHHIO |
caM000pa30BaHUI0 HA TPOTSHKEHWHW BCEH JKWU3HHM, TOTOBHOCTh K aKTHBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a7]ad MAaTeMaTHUEeCKOW HANPaBICHHOCTH,

7) 3K0JIOTHY€eCKOT0 BOCTIMTAHMS :

c(OpPMHPOBAHHOCTh  JKOJOTHYECKONW KYJBTYpHl, TOHUMAaHHUE BIUSHUS
COIMAITEHO-3KOHOMHYECKHUX TIPOIECCOB HAa COCTOSHUE MPUPOTHON M COIMATHLHOM
Cpelbl, 0CO3HaHHUE TJI00ATBHOTO XapaKTepa dKOJOTUISCKUX MPOOIeM, OPHCHTAIIHSI
Ha TPUMCHCHHEC MATEMaTWYCCKUX 3HAHWUW JUIA pEIICHHWs 3aaad B 00JacTH
OKpYXarolel cpejpl, TUIAHUPOBAHUE TIOCTYIIKOB M OIICHKA WX BO3MOXKHBIX
TIOCIICJICTBUH JJISI OKPY)KAIOIICH CPEeIbI;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMCHHOMY
YPOBHIO  pa3BUTHS HAyKM W  OOIIECTBEHHOH  TPAaKTHUKW, TOHUMAaHHE
MaTEMaTUYECKOM HAyKu Kak c(]epbl YeIOBEYSCKOH JICATEIIBHOCTH, 3TaloB ¢
pPa3BUTHS W 3HAYUMOCTH JUIS Pa3BUTHS IUBWIM3AIMN, OBJIAJICHHE S3BIKOM
MaTEMaTUKH M MaTEeMaTHYECKON KyJIbTYpOW KakK CpEJICTBOM IIO3HAHHS MUpa,
TOTOBHOCTh OCYIIECTBIISATh TPOEKTHYIO W HCCICIOBATCIIbCKYIO JIEATCIbHOCTD
UHAUBUAYAIBHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbHI

Ilo3HaBaTe/iIbHBbIC YHHMBEpPCAJIbHBbIE Y4eOHbIC JeHCTBHS

ba3oBble Jornyeckue AeMcTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMU, (OPMYIUPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAINH,
OCHOBaHHUS [ 0000IICHHS M CPAaBHEHHMSI, KPUTEPUH TIPOBOAMMOTO aHAJIN3a;

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

BBISBJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUUS
B (akTax, JaHHBIX, HAOMIOMCHUSAX U YTBEPXKACHUSX, MpEiaratb KPUTCPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTHUBOPEUNI;

JeNaTh BBIBOJABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JI€AYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIIFOUEHHUI IO aHAJIOTUU;

IIPOBOAUTH CAMOCTOSITENILHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(OpsiMble U OT MPOTHUBHOIO), BEICTPAUBATH apPIyMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;
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BbIOMpaTh crnoco® pemeHus ydyeOHOM 3anayu  (CpaBHUBATh HECKOJIBKO
BApDUAHTOB  PEIICHUS, BbIOMpaTh Haubojee MOAXOMAUUMUA ¢ YYETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Bba3oBrble uccienoBare/ibCkue 1eiCTBHA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEJOBATENbCKUNA HMHCTPYMEHT IO3HAHUSA,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIemy,
yCTaHABJIMBATh MCKOMOE M JaHHOE, (OpMHUpPOBATh THIOTE3Y, apryMEHTHUPOBATH
CBOIO NIO3ULIMIO0, MHEHHE;

POBOAUTH CAMOCTOSTENILHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BaHUE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEW MaTeMaTUYeCcKOro oObEKTa, sIBICHMUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y O0BEKTaMHU, SIBICHUSIMH, TIPOLECCAMU;

CaMOCTOATEIbHO (POPMYIHUPOBATH OOOOIIEHHS W BBIBOJBI MO PE3yJbTaTaMm
OpOBENEHHOTO  HAOIOJEHUs,  HCCIIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIECHU;

IPOrHO3UPOBATh BO3MOKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUTATH
IPEINOJIOAKEHUS O €70 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undgopmanmei:

BBISBJIATH AePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIi OTBETa Ha
BOIIPOC U JUJIS PELICHMS 3a]a4H;

BBIOMpATh MH(OPMALIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, AaHAJU3UPOBATH,
CHUCTEMATU3UPOBaTh M HUHTEPIPETUPOBATH HMH(DOPMALMIO pPA3INYHBIX BUAOB U
(dopM npencTaBieHus;

CTPYKTYpUpPOBaTh MH(GOpPMALUIO, MPEJICTaBIATh €€ B pazIudHbIX (opmax,
WJUTFOCTPUPOBATH TPaPUUCCKH;

OLICHMBATh HaAEKHOCTh uHpOopMaLuu 1o CaMOCTOSITEIIbHO
c(OpMYyITUPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIe IeCTBUS

OOmenne:

BOCIIPUHUMATH U (POPMYIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HeIsIMH OOIIEHHs, SCHO, TOYHO, IPaMOTHO BBIPa)KaThb CBOIO TOYKY 3pPEHHUS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS MO XOJy PEIICHUsS 3ajayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTaT;

B XOJI¢ OOCYXKJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCY)KITaeMOW TEMHI,
mpoOJIeMBI, pelracMoi 3ajad, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOWCK
pEIlIeHUs, COTMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHUKOB
nyanora, oOHapyXMBaTh Pa3jIWyMde U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
bopMyTupOBaTh pa3HOIIACHS, CBOM BO3PAKCHUS,
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MIPEACTABIATh PE3YNBTATHl PEUICHUs 3a1a4d, SKCIIEPUMEHTA, WCCIICIOBAHNUS,
MIPOEKTa, CaMOCTOATEIBHO BbIOMpPATH (OpMAT BBICTYIUIEHHUA C Y4ETOM 3a7ad
MPE3EHTAlMU U OCOOEHHOCTEN ayAUTOPUH.

PerynsiTuBHBIe YHHBeEPCAJIbHBIE YUeOHbIE elicTBUA

Camoopranusanus:

COCTaBIIATH IIJIaH, AJITOPUTM PEIICHUS 3aJ1ayH, BBIOUPATh CIIOCO0 PEIICHHS C
y4ETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATH
¥ KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C Y4ETOM HOBOM WH(MOPMAITHH.

CaMOKOHTPOJIb, IMOIMOHAJIbHBII NHTEJJIEKT:

BJIQJICTh ~ HABbIKAMU  IO03HABATCIIBHOW  PEQUICKCUU  KaK  OCO3HAHUS
COBEPIIAEMbIX JICMCTBHA M MBICIIUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJCTh
croco0aMy CaMOTIPOBEPKH, CAaMOKOHTPOJISI TpoIiecca M Pe3ysibTaTa PEIICHUS
MaTEMaTHYECKOM 3a/1a4u;

NPEBUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HHMKHYTH IPHU PEIICHUH 3aJa4H,
BHOCHUTH KOPPEKTHUBBI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JaHHBIX,
HaHJCHHBIX OMINOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yjIbTaTa IEIH U YCIOBHIM, OOBSCHSATH IPUIHHBI
TOCTY)KCHUS WM HEAOCTH)KCHHUS PE3yNbTAaTOB JESITCIbHOCTH, HAXOAUTh OIIHOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAasl 1eSITETIbHOCTD:

MOHMMATh M HCIIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON W WHAWBHIYaJTbHOM
paboThl TpU pelIeHHW YYeOHBIX 3ajJad, MNPUHUMATH eI COBMECTHOMN
JCSATENLHOCTH, TUIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOH pabOThI, pacmlpeaciisiTh
BUJBI paboT, JOrOBapUBATHCS, OOCYXXJAaTh MPOIECC U pe3ynbTaT pabdoThI,
0000111aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (GopMax paboThl (0OCYXIeHHUS, 0OMEH MHCHH,
«MO3TOBBIE IITYPpMBbI» W WHBIE), BBHIMOJIHITH CBOKO YacTh pabOTBl W
KOOPJIMHUPOBATh CBOU JACHCTBUS C JPYTUMHU YJCHAMU KOMAaHJbI, OIEHUBATH
KaueCcTBO CBOETo BKJaJa B OOIIMIA MPOAYKT MO KPUTEPHUSAM, CPOPMYIUPOBAHHBIM
YY4aCTHUKAMU B3aMMOICHCTBHS.

HNPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenus B 10 kjacce 0OyyaroIIMIiCS MOJYYUT CIEAYIOIIHE
MPEeIMETHBIE PE3YJbTAThl IO OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hauajga MaTeMaTHYE€CKOTO aHAJIN3ay:

Yncsia v BBIYUCTIEHUSA:
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CBOOOJHO OINEpPUPOBATH MOHATHSMH: PALMOHAIBHOE YHCIIO, OECKOHEYHas
nepuoguyeckas JapoOb, MPOLEHTHl, HUPPALUOHATBHOE YHUCIO, MHOMXKECTBA
palMOHANBHBIX U JEUCTBUTEIIBHBIX YHCEN, MOAYJIb IEHCTBUTEIBHOTO YUCTIA;

MPUMEHSTh JIPOOM W TPOLEHTHI JJISI PEUICHUS MPUKIATHBIX 3aJad U3
PAa3JIMYHBIX OTPACIIEH 3HAHUU U PEATbHOU )KU3HU;

MPUMEHATH NPUOIMKEHHBIE BBIUUCICHUS, IPABUIIA OKPYTJICHUS, IPUKUIIKY U
OLICHKY P€3y/IbTaTa BEIYUCICHUN;

CBOOOJHO ONEpUpPOBaTH TMOHATHEM: CTENEHb C IEJIbIM [OKa3aTeleM,
UCIOJIb30BaTh MOAXOASILYI0 (OPMY 3alUCU JE€HCTBUTEIbHBIX YUCEN JJI PELICHUs
MPAKTUYECKUX 3a/1a4 U IPEACTABICHUS TaHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: ApU(DMETHUECKHI KOPEHb HATypalbHOU
CTEIICHU;

CBOOOJTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIlMOHATIBLHBIM ITOKa3aTeJIeM;

CBOOOJTHO OMEpPUPOBATH MOHATUAMM: JIOrapudM uwucia, AECITHUYHBIE WU
HATypaJIbHBIC JIOTAPU(PMBI;

CBOOOJTHO ONEPUPOBATH MOHATUSIMHU: CHHYC, KOCMHYC, TaHT€HC, KOTaHTEHC
YUCJIOBOTO apryMEHTa;

ONEPHUPOBATH MOHATUSAMU: APKCUHYC, apKKOCHUHYC W apKTaHI€HC YHCIOBOTO
apryMeHTa.

YpaBHeHUs 1 HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHATHIMU: TOXKJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PaBHOCUJIbHBIC YPABHEHHUS U YPABHEHUS-CIIEACTBUS, PABHOCUJIbHBIC HEPABEHCTBA,

OPUMEHSTh Pa3IMYHbIE METOJbl PEIIEeHUS PAIUOHAIBHBIX U JPOOHO-
pallMOHANBHBIX YPAaBHEHHMM, IMPUMEHATh METOJ] HWHTEPBAJIOB JUISl PELICHUS
HEPAaBEHCTB;

CBOOOJHO OINEpPUPOBATH MOHSATUAMH: MHOTOUYJIEH OT OJHOW IEepPEMEHHOM,
MHOTOWIEH C MEeIbIMH KO3(P(UIMEHTaMH, KOPHHU MHOTOYJICHA, NPUMEHSTH
JI€JICHHE MHOTOYJIEHA HA MHOTOYJIEH C OCTAaTKOM, TeopeMy be3y u teopemy Buera
IUISl pELLICHUs 3a]a4;

CBOOOJHO OMEpUPOBATH TOHATHSIMHU: CHUCTeMa JIMHEHHBIX YypaBHEHHH,
MaTpula, ONpPEACNIHUTENIb MATpullbl 2 X 2 U €ero TIeOMETPUYECKUU CMBICT,
UCIIOJIb30BaTh CBOMCTBA OINpenenuTenss 2 X 2 sl BBIYMCICHHS €ro 3Ha4yeHHs,
MPUMEHATh ONPENCIUTENIA JUISI PELNIEHUS CHUCTEMbl JIMHEHMHBIX YPaBHEHU,
MOJICJIMPOBATH PEAJIbHBIE CUTYAllUd C TIOMOIIBIO CUCTEMBI JINHENHBIX YPABHEHUU,
WCCIIEIOBATh IOCTPOCHHBIE MOJEINW C TOMOIIBIO MATPULl U ONPEAECITUTENEH,
MHTEPNPETUPOBATH NOIYUYECHHBIN PE3YJIbTAT;

UCIIONIb30BaTh CBOWCTBA JEHCTBUUA C KOpPHSAMH JUisi TnpeoOpa3oBaHUS
BBIPAKCHUU;
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BBITIOJIHATH NIPEOOPAa30BAHNS YHUCIOBBIX BBIPAKEHHUM, COACPKAIINX CTEIICHH C
palOHAIBHBIM TIOKa3aTelNeM;

UCII0JIb30BaTh CBOIICTBa aorapupMoB JUTSI npeoOpa3zoBaHus
Jorapu()MUYECKUX BHIPAKEHUM;

CBOOOJHO OMEepUPOBaTh MOHSATUSMU: HPPAIMOHANBHBIE, MOKA3aTeNbHbIE W
JorapuMUUECKre ypaBHEHUS, HAXOAUTh UX PEUICHHs C TIOMOIIBIO PAaBHOCHIBHBIX
MIEPEX0/I0B MU OCYIIECTBIISS IPOBEPKY KOPHEH;

NPUMEHSATH OCHOBHBIE TPUTOHOMETpPUYECKHE (POPMYIBI IJIs1 MpeoOpa30oBaHHUS
TPUTOHOMETPUIECKUX BBIPAKCHUI;

CBOOOJIHO OMEPHUPOBATH MOHITHEM: TPHUTOHOMETPUUYECKOE YpaBHEHUE,
NpUMEHATh  HeoOXoaumble  (QOpPMyYIBl Ui PEIICHUS  OCHOBHBIX  THUIIOB
TPUTOHOMETPUIECKUX YPABHECHHIA;

MOJICTMPOBATh pEajbHbIE CHUTYyallMd Ha S3bIKE aireOpbl, COCTaBISTH
BBIDAKCHUS, YpaBHEHHs, HEPAaBEHCTBA TI0 YCJIOBUIO 3aJadd, WCCIEI0BATh
MIOCTPOEHHBIC MOJIETTN C MCIIOJIb30BaHUEM amapara aireOpsi.

DyHKIUH U TPAaPUKU:

CBOOO/IHO ONEPUPOBATH MOHATUSAMU: (PYHKIHS, CIIOCOOBI 3a1aHus (pyHKIUH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMS (YyHKIUH, rpaduk QyHKIUH,
BBITIOJIHATD JIEMEHTapHbIE peoOpa3zoBaHus rpaduKkoB GyHKLINH;

CcBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: O0JACTh ONPEIECIECHHUS U MHOKECTBO
3HaYeHUH QyHKUNHU, HYIH QYHKINH, IPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOO/IHO OINEpPUPOBaTh NOHATUAMU: UETHBIE M HEUYETHbIE (YHKLUHU,
nepuoanyeckue (QyHKIMH, TPOMEKYTKH MOHOTOHHOCTU (PYHKIMU, MAKCUMYMBbI U
MUHUMYMBI (DYHKIIUH, HauOOJIbIlIee W HAWMCHbBIIEe 3HaueHHWe (YHKIUU Ha
IPOMEXYTKE;

CBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs (PYHKLHUS C HATypaJbHbIM U
LeJIbIM TOKa3aTesieM, rpauk CTeneHHON (YHKIUU C HaTypalbHBIM U LEJIbIM
nokasarenieM, rpaduk KOpHS N-Ooi cTemnmeHu Kak (QyHKIuM OoOpaTHOW CTETEeHH C
HaTypaJIbHbIM TTOKa3aTejeM;

ONEepUpPOBaTh MOHATUSAMU: JIMHEHHas, KBaJpaTH4Has U JpOOHO-IMHEWHas
(YHKIMH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BaHUE U TOCTPOCHUE UX IPa(UKOB;

CcBOOO/IHO ONEpUPOBATh MOHATHUSMHU: IOKazaTelbHas W JIOTapupMUUecKast
(GyHKIMH, WX CBOWCTBA M TpadHKH, HCIONB30BaTh UX TpaduKd ISl PELICHHS
YpPaBHEHUN;

CBOOOIHO OMEpUPOBATh MOHATUSMHU: TPUTOHOMETPHYECKAs OKPYKHOCTH,
orpeeseHIe TPUTOHOMETPUUYECKUX (PYHKIIMI YUCIIOBOTO apryMEHTAa;

UCTOJb30BaTh Tpaduku (QYHKIMA [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEH MpU PEHICHUH 3a7ad U3 APYTUX y4eOHBIX MPEIMETOB U PeallbHOM
’KU3HU, BBIpaKaTh (OPMyJIaMy 3aBUCHUMOCTH MEX/y BEJIMUYNHAMU;
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Hauyana maTeMaTH4ecKOro aHaIM3a:

CBOOOJHO OMNEpUpPOBATh MOHATHUSIMH: apuPMeTHUecKass U TeOMETpUuuecKas
nporpeccusi, 06CKOHEUHO yObIBaOIasi reoMeTpuuecKasl Mporpeccus, JMHEHHbIA U
AKCIIOHEHIUATBHBIN POCT, (OpMya CIOXKHBIX MPOLEHTOB, UMETh MPECTaBICHHUE
0 KOHCTAaHTE;

UCIIOJIb30BaTh NPOrPECCUM JJisi PELIeHUs pealbHbIX 3ajad MPHUKIaJHOrO
XapakTepa;

CBOOOJTHO OINEPUPOBATH MOHATUSIMHU: TIOCIEIOBATENBHOCTD, CIIOCOOBI 3adaHus
NOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE W OrpPaHUYEHHbIE IOCJIEA0BATEIbHOCTH,
NOHMMATh OCHOBBI 3apOXKJICHHS MaTEeMaTHYEeCKOro aHaliu3a KaKk aHajau3a
OCCKOHEYHO MaJIbIX;

CBOOOJIHO OINEPHPOBATh TMOHATHSAMHU: HEMPEPHIBHBICE (DYHKINH, TOYKHU
paspsiBa rpaduka QyHKIUU, aCUMOTOTHI Tpaduka GyHKunuy;

CBOOOJTHO OINEPUPOBATH TOHSATHEM: (PYHKIMS, HEMpEpbIBHAs Ha OTpeE3Ke,
PUMEHSTh CBOMCTBA HEMPEPBIBHBIX (DYHKIIMIA /TS PEIICHUS 3a/1a9;

CBOOOJTHO OIEpPUPOBATH TOHATUSMM: TeEpBasi W BTOpas MPOU3BOIHBIC
dyHKIMH, KacaTeabHas K rpaduky ¢ yHKINH;

BBIUUCISTh POU3BOJIHBIE CYMMBbI, MPOU3BEACHUS, YACTHOTO U KOMITO3UIIUH
IBYX (DYHKIIHM, 3HATH MPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCIIOJIb30BaTh T€OMETPUYECKUA U (PU3UYECKHM CMBICT MPOU3BOJHON s
pelIeHus 3a1a4.

MHoxecTBa U JIOTHKA:

CBOOOJHO  OMNEpUPOBaTh  IMOHATUAMH: MHOXECTBO, ONEpalMK  Haj
MHO>KECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT JJisi OMUCAHUS PeaIbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33124 U3 APYTUX YUYCOHBIX PEIMETOB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMHU: OIpPEACIICHUE, TEOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMATUYECKOTr0 00BEKTA, I0KA3aTENbCTBO, PABHOCHIIBHBIE
ypaBHEHUS U HEPABEHCTBA.

K konmy obOywyenuss B 11 kjacce oOyd4arouiuiicss MOTYYUT CIEAYIOIIHE
peIMeTHbIE Pe3yJIbTaThl MO OTIAEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hayajia MaTEMAaTUYECKOTO aHAIN3a»:

Yucia U BBIYUCIEHUS:

CBOOOIHO OMNEepUpOBaTh MOHATHSAMHU: HaTypalbHOE M II€JI0€ YHCIIO,
MHO’KECTBA HATYpaJIbHBIX M IIEJIBIX YHCEJ, UCIOJIb30BaTh MPHU3HAKU JIETMMOCTH
uensix yucen, HOJl 1 HOK HaTypanbHbIX 4MCeN sl PelIeHUs 3a/1ay, IPUMEHSTh
anroput™m EBKina;

CBOOOJHO ONEpPUPOBATH MOHATHEM OCTAaTKa MO MOAYIIO, 3alUChIBATh
HaTypaJIbHbIC YUCIIa B PA3IMYHBIX MO3UIIMOHHBIX CUCTEMaX CUMCIICHHUS;
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CBOOOJHO ONEpUPOBaTh MOHATUSAMU: KOMIUIEKCHOE YHCIO U MHOECTBO
KOMIUJIEKCHBIX YHUCEN, MPEACTABISTh KOMIUIEKCHBIE YHUCIA B anreOpandyeckoil u
TPUTOHOMETPUUYECKON (popMe, BHIMOJIHITL apru(pMEeTUUECKUE OMNEpaIlud ¢ HUMH U
M300pakaTh HA KOOPJAMHATHOM MIIOCKOCTH.

YpaBHeHUsS M HEPABEHCTBA:

CBOOOJHO ONEPUPOBATH MOHATUSIMH: HUPPALUOHAIIBHBIE, MOKa3aTeJIbHbIE U
JorapuMUYECKUe HEPABEHCTBA, HAXOAUTh WX PELIEHUS C  IOMOILbIO
PAaBHOCHJIBHBIX TIEPEXOJOB;

OCYHIECTBJISITh OTOOp KOPHEH TMpH PEIIEHUH TPUTOHOMETPHUUECKOTO
ypaBHEHUS;

CBOOOJTHO OIEpUPOBATh TMOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoAauMmble  (HOPMYNBl i1 pPEUIEHUs OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYITHOCTh YPAaBHEHUI U
HEPABEHCTB, PABHOCUJIbHBIC CUCTEMbI U CUCTEMBI-CJIEACTBUS, HAXOIUTh PEIICHUS
CHUCTEMBbI U COBOKYMHOCTEW pallMOHAJIbHBIX, UPPAIMOHATIBHBIX, TTOKA3aTECIbHBIX U
norapuMUYECKrX YpaBHCHUN U HEPABEHCTB,;

pemarb palroOHaJbHEbIE, MppalMOHAIbHBIE, MOKa3aTelbHBIE,
norapuMUyYecKue W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPaBEHCTBA,
coepKale MOIYJIU U IapameTphl;

NPUMEHSTH rpaduyecKre METOJIbI JIJIsl PEeUICHUs] YPaBHEHU U HEPaBEHCTB, a
TaKXe 3a7a4 C IlapaMeTpaMu;

MOJIETUPOBATh pEalbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTaBISATH
BBIDAXKCHHMS, YPAaBHEHHUs, HEPABEHCTBA M MX CHUCTEMBI II0 YCJIOBHIO 3aJayH,
UCCJIEIOBAaTh TIOCTPOCHHBIE MOJENM C HCIOJb30BAHUEM arfmapara anreopsl,
UHTEPIIPETUPOBATH MOJIYYEHHBIN PE3YJIbTAT.

DyHKUNH U TPAPUKH:

CTpOUTh TpadUKH KOMIO3ZUIMHK (PYHKIUH C TOMOINBIO DSJIEMEHTAPHOTO
MCCJIEIOBAHUS U CBOWCTB KOMITO3HIINH IBYX ()YHKIIHIA;

CTPOUTh TEOMETpHUYEeCKHe O00pa3bl ypaBHEHUHW W  HEPaBEHCTB HA
KOOPAMHATHOM IIJIOCKOCTH;

CBOOOJTHO  OMEpPUPOBATh MOHATUSAMHU: TpPaQUKA TPUTOHOMETPUUECKHUX
dynkImii;

OPUMEHATh (PYHKUUM [JJI MOJACIMPOBAHUS UM KCCIENOBAHUSI pPealbHBIX
IIPOLIECCOB.

Hayajia maTeMaTH4eCKOro aHaJu3a:

UCTIOJIb30BaTh MPOU3BOAHYIO JUIsl UCCIEA0BaHMs (DYHKIIMM HA MOHOTOHHOCTD
1 KCTPEMYMBI;
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HaXOJUTh HauOOJbIlIee U HaUMEHbIlIEEe 3HaUeHUs (YHKLIUH HENPEPhIBHON Ha
OTpE3KE;

MCII0JIb30BaTh IMPOU3BOJHYIO [UJISl HAXOXKJIECHHUS HAWIYYIIEro peHieHus B
NPUKIAJAHBIX, B TOM YHCIE COLUMAIbHO-3KOHOMUYECKHX, 3ajayax, JJisd
ONIPENENCHUS] CKOPOCTH U YCKOpPEHHMs Ipolecca, 3aJaHHOro (opMyJaod WM
rpadukom;

CBOOOJHO  ONEpUpPOBaTh MOHATUAMH: MEpBOOOpa3Has, ONpPENEIEHHBIH
MHTErpaj, HaXOAWUTh IEpPBOOOpA3HbIE JIIEMEHTAPHBIX (YHKUHMH M BBIYUCIATH
uHTerpan no popmyne Hetotona-Jleitouua;

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

UMETh TMPEJCTABICHHE O MAaTeMaTHYeCKOM MOJICTMPOBAHMM HAa MpPHUMEpE
cocTaBlieHUs TudPpepeHInaTbHbIX YpaBHEHUN;

pelmaTe NpUKIaJAHbIE 3aJa4d, B TOM YHUCJIE COLHUAIBHO-3KOHOMHYECKOIO M
(u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOT0 aHAIN3a.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHO3K€ECTBO AENCTBUTEIBHBIX YHUCEIL.
1 MHOro4ieHsl. PauHOHaJILHBIeU YpPaBHEHHUS U 24 1 P53l
HepaBeHCTBa. CHCTEMBI IMHEWHBIX
yYpaBHEHUU
5 Oynkunu u rpadpuku. CreneHHas GyHKINS C 12 1 P3LL
LETIBIM MOKa3aTeIeM
3 Apudmernueckuil KOpeHb N-0i CTENEHMU. 15 1 P3LL
HppaunonanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 1 P3LL
YpaBHEHUS
5 Jlorapudmudeckas GyHKITUS. 18 1 P3LL
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpuyeckure BoIpaKEHUS U 29 1 PaU
ypaBHEHUS
[TocnenoBarenbHOCTH U IPOTPECCUU 10 P3LL
HenpepriBubie ¢pyukiuu. [IpousBoanas 20 P3LL
9 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs 5 5 P3LL
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0
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11 KVIACC

KonnuyectBo 4yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
n/n NMPOrpaMmblI Bcero Kontponbubie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 UccnenoBanue GyHKIUN ¢ TOMOIIBIO 99 1 P3LWL
MIPOU3BOTHOM
2 IlepBooOpa3Has U HHTETpAI 12 1 PaLW
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIUA. 14 1 P3LL
TpuronomeTpudeckre HepaBEeHCTBA
4 HppanmnonanbHble, NOKa3aTeIbHBIE U 24 1 PaUl
norapuMuvecKkue HepaBeHCTBA
KomnunekcHeie uyncna 10 P3LL
HarypanbeHble u nensie yncna 10 P3LL
CucrteMbl pallMOHATIBHBIX, HPPAILIUOHATIBHBIX PaU
7 MOKa3aTeIbHBIX U JIOTrapU(PMUUECKUX 12 1
ypaBHEHUH
8 3ajayu ¢ mapameTpamu 16 1 P3LL
9 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 16 5 PoLU
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Konrpoaeueie | Hpakrireckue u3yuyeHusi | oOpa3zoBaTejibHbIE
padoTsbI padoThI pecypest

1 MHo3kecTBO, ornepauuy HaJl MHOXKECTBaMU 1 PO
H UX CBOMCTBa

2 Huarpammel Diinepa-Benna 1 P3LU

3 [IpuMeHeHne TEOPETUKO-MHOKECTBEHHOTO 1 PaLU
ammapata sl peleHus 3a71a49
Pammmonansubie ynciaa. OOBIKHOBEHHBIE U PaW

4 JECATUYHBIC IPOOU, TTPOTICHTHI, 1
OCCKOHEYHBIC MTEPHONIECKHE IPOOH
Panmonansubie ynciaa. OOBIKHOBEHHBIE U PaLW

5 JECTUYHBIC IPOOU, TTPOIICHTHI, 1
OCCKOHEYHBIC ITEPUOUUECKHIE IPOOH

5 [Ipumenenue npoOeii U IPOLIEHTOB IS 1 PaLW
pelieHus MPUKIAIHBIX 3a1a4

7 [Ipumenenue npoOeii ¥ IPOLIEHTOB IS 1 PILL
penieHus MPUKIAAHBIX 3a1a4

8 JlelicTBuTeNnbHBIC Yyncia. PanimoHanbHbIC 1 1 PILL
HppaMOHAJIbHBIE YHCIIa

9 ApupmeTrrueckue oneparum ¢ 1 PaUl
JEUCTBUTEIHHBIMA YHCIaMU

10 Monynb JEMCTBUTEIBHOTO YUCIIA U €T0 1 PILU
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CBOICTBa

11

[TpuGnnxEHHbIC BEIYMCIICHUS, TPaBHIIa
OKpPYIVICHHMS, IPUKUJIKA U OLICHKA
pe3yJbTaTa BEIYMCICHUM

PaLWl

12

OCHOBHBIE MCTOABI PCIICHUSA LCIIbIX U
JPOOHO-PANMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB

PaLWl

13

OCHOBHEBIE MCTOABI PCIICHUSA TCJIbIX U
JTpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPABEHCTB

PaLl

14

OCHOBHEBIE MCTOABI PEIICHUSA TCIIbIX U
IpOOHO-palMOHATFHBIX YPABHEHUH U
HEPABEHCTB

PaLl

15

MHOrouieHsl 0T OJHON NEPEMEHHOM.
JleneHne MHOTOYJIEHA HA MHOTOYJICH C
octatkom. Teopema bezy

PaU

16

MHoTrouJIeHBI ¢ IETBIMA K0P PUITISHTAMH.
Teopema Buera

PaU

17

Pemenue cuctemM TMHEHHBIX YpaBHEHUM

PaU

18

Pemenue cucteM JTMHEHHBIX YpaBHEHUI

PaU

19

Martpuiia CUCTeMbI TUHEWHBIX YPaBHEHHI.
Onpenenurenb MaTpUIBI 2X2, €r0
F€OMETPHUYCCKHI CMBICI U CBONCTBA;
BBIYHCJIEHHE €0 3HAYEHUS

PaW

20

Onpenenurens MaTpuLpl 2x2, ero
TE€OMETPUYECKUN CMBICI M CBOWCTBA;
BBIYHCIIEHUE €T0 3HAYEHUS

PoL

21

HpI/IMeHeHI/Ie OMPCACIIUTECIIA I PCILICHU A

PaLWW
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CUCTEMBI JIMHEWHBIX YPABHEHUN

22

Pemrenne npukiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

PaLWl

23

Pemrenne npukiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUN

PaLWl

24

KonTponsHas pabora: "PannonanbHele
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JMHENHBIX ypaBHEHUN"

PaLl

25

OyHK1HUS, CIIOCOOBI 3aJaHUsI PYHKIINH.
B3aumno o6patabie ¢pyHkiun. Kommnosunus

byHKINNA

PaLl

26

I'paduk PyHkMu. DnemMeHTapHbIE
npeoOpa3oBaHus rpa@UKOB PYHKINN

PaLl

27

OO0nacTh onpeneneHuss © MHOYKECTBO
3HaueHni ¢pyHkuu. Hynmu dyHkmm.
[TpoMexxyTKH 3HaK MOCTOSTHCTBA

PaU

28

U&THbie 1 HEUETHBIC (PYHKITHH.
[Tepuoanueckue dpynkiuu. [IpomexyTku
MOHOTOHHOCTH (YHKLIUU

PaU

29

MakcuMyMbl U MUHUMYMBI (DYHKIIHH.
Haubonsiee 1 HaumMeHbllIee 3HaYCHHUE
(GYHKIIMH Ha IPOMEKYTKE

PaU

30

Jluneiinas, KBaapaTUuyHas U JpoOHO-
nuHeitHas GyHKUIUU

PaW

31

DJeMeHTapHOe UCCIeIOBaHuEe U
MOCTpOEHHE I'PpaUKOB ITHX PYHKIHIA

PoL

32

DeMeHTapHOe UCCIeI0BaHuE U
MOCTPOEHHE I'PaUKOB ITUX PYHKIHHA

PaLWW
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33 Crenens c 1eJIbIM NIOKa3zareneM. bunom PaLWl
Herorona

34 Crenens c 1eJIbIM MIOKa3zareneM. bunom PaLl
Herorona

35 Crenennasi GyHKIUS C HATYPaJIbHBIM U P3LU
nenbiM nmokaszarenem. E€ cBoiicTBa u rpaduk

36 Kontponsnas padota: "Crenennas P3LL
¢yukuus. E€ cBoiictBa u rpaduk”

37 Apudmernueckuil KOpeHb HaTypaJIbHOU P3LWL
CTEIIEHU U €ro CBOMCTBA

38 Apudmernueckuil KOpeHb HaTypaJIbHOU P3LL
CTEIIEHU U €ro CBOMCTBA

39 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHHUIH, PaUl
CoAEpKaIIUX CTEIICHU U KOPHU

40 [IpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH, P3LL
CoAEpKaIIUX CTEIIEHU U KOPHU

a1 [IpeoOpazoBaHus YKCIOBBIX BBIPAXKEHUH, PaU
COAEpKAIIUX CTEIICHU U KOPHU
Hppaumnonanbusie ypaBHeHHs. OCHOBHBIE PaU

42 METO/IbI PEIICHUS UPPALMOHATBHBIX
ypaBHEHUH
Uppaunonansusie ypaBHeHHs. OCHOBHBIE P3LWL

43 METO/IbI PELIECHUS] UPPALIMOHAIBHBIX
ypaBHEHUH
Uppaumnonansusie ypaBHeHHs. OCHOBHBIE P3LL

44 METO/IbI PELIEHUS] UPPALIMOHAIBHBIX

yYpaBHEHUH
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45 PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU PaLUl
HMPPALMOHAIIBHBIX YPABHEHUN

16 PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUN PaUl
HAPPALMOHAIIBHBIX YPABHEHUN

47 PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUN PaUl
APPALMOHAIIBHBIX YPABHEHUN

48 PaBHOCHIIBHBIE ITEPEXO/IBI B pELICHUN PaUl
APPALMOHAIIBHBIX YPABHEHUN
CpoiicTBa u rpaduK KOpHsI N-0i CTENEeHU P3LL

49 Kak (yHKIIMH OOpaTHOW CTETICHH C
HAaTypaJIbHBIM ITOKa3aTeIeM
CpoiicTBa u rpaduK KOpHs N-Oi CTeNeHH P3LL

50 KakK (yHKIIMH 0OpaTHOW CTETICHH C
HaTypaJIbHBIM II0Ka3aTEJIEM
KonTtponbHas padota: "CsoiicTBa u rpadux P3LL

51 KOpH# N-oii crenenn. pparmoHaibHbIe
ypaBHEeHUS"

52 CreneHp ¢ pallMOHaIbHBIM MTOKA3aTeNeM U PoLU
e€ CBOICTBA

53 CreneHp ¢ pallMOHaIbHBIM MTOKA3aTeNeM U PoLU
e€ CBOICTBa

54 CreneHb C pallMOHAJIbHBIM NIOKA3aTENEM U PaLL
e€ CBOICTBa

55 [TokazarenpHas ¢yHKIUA, €€ CBOMCTBA U PaLL
rpaduk

56 Hcnonb3oBanue rpaduka QyHKIUN A5 PaLL

pelIeHNs ypaBHEHUI
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57 Hcnons3oBanue rpaduka GyHKIUN A5 1 P3LU
peuieHus ypaBHEHUI
[lokazarenbHble ypaBHEeHUS. OCHOBHbIE PaUl
58 METO/1bI PEIIEHUSI T0KA3aTEIbHbIX 1
YpaBHEHUI
[lokazarenbHble ypaBHEHUSA. OCHOBHbIE PaUl
59 METO/1bI pEIIeHUSI T0KA3aTEIbHBIX 1
YpaBHEHUU
[TokazarenbHble ypaBHEHUS. OCHOBHbIE PaUl
60 METO/IBI PEIICHUS TIOKa3aTeTbHBIX 1
yYpaBHEHUU
61 KonTtponbnas padota: "[lokazarensHas 1 P3LL
¢byuknus. [lokazaTenbHble ypaBHeHUS"
62 Jlorapudwm uncna. CoiicTBa Jorapupma 1 P3LL
63 Jlorapudwm uncna. CoiicTBa Jorapupma 1 P3LL
64 Jlorapudwm uncna. CoiicTBa Jorapupma 1 P3LL
65 JlecsaTHYHBIC M HATYpAJIbHBIE JTOTapU(MBI 1 P3LL
66 JlecsaTHYHBIC W HATYpAJIbHBIE JTIOTAPU(MBI 1 P3LL
67 [IpeoOpazoBaHue BBIpKEHUH, COIEPIKAIINX 1 PaU
sorapudmsl
68 [IpeoOpa3oBanue BEIpaKEHUH, COAEPIKAIINX 1 P3LU
sorapudmel
69 [IpeoOpazoBanue BEIpaKEHUH, COAEPIKALINX 1 P3LU
sorapudmel
70 Jlorapudmuueckast QyHKIH, €€ CBOUCTBA U 1 P3LL
rpaduk
71 Jlorapudmuueckast QyHKIH, €€ CBOWCTBA U 1 PILU
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rpadux

79 Hcnons3oBanue rpaduka GyHKIUN A5 P3LU
peuieHus ypaBHEHUN

73 Hcnons3oBanue rpaduka GyHKIUN 715 P3LU
peuieHust ypaBHEHUM
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE P3LWL

74 METO/IbI peIIeHUs] Jorapu(PMUUECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE P3LU

75 METO/IbI pelIeHHs] Jorapu(PpMUIecKux
YpaBHEHUU
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE P3LL

76 METO/Ibl pelIeHHs] JJorapu(PMUUECKUX
ypaBHEHU U

77 PaBHOCHIIBHBIE IEPEXO/IBI B PELICHUN PaU
Jorapu(pMUUECKUX ypaBHEHHI

78 PaBHOCHIIBHBIE IEPEXO/IBI B PELICHUN PaU
Jorapu(pMUUECKUX ypaBHEHHH

79 Kontponbras padota: "Jlorapudmudeckas P3LWL
¢dbynaknus. Jlorapudpmudeckue ypaBHeHus "

80 CuHyC, KOCUHYC, TAHT'€HC U KOTAHI'€HC P3LL
YHUCJIOBOI'O apryMeHTa

81 CuHyC, KOCUHYC, TAHT'€HC U KOTAHI'€HC P3LL
YHUCJIOBOTO apryMeHTa

82 ApKCUHYC, apKKOCUHYC M apKTaHT'€HC P3LL
YHCIIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCUHYC M apKTaHT'€HC P3LL

27




YUCJIOBOI'O apryMeHTa

TpuroHomerpudeckast OKpyKHOCTb, PaUl
84 OTIpe/ieIeHue TPUTOHOMETPHUYECKHIX 1
(GYHKIMI 9UCIOBOTO apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb, PaUl
85 OTIpe/IeIICHUE TPUTOHOMETPUICCKHIX 1
(YHKIMI 4HUCIOBOTrO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 1 PaLW
87 OcCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI 1 P3LL
88 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYIIBI 1 PaLL
89 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 1 PaLL
90 Hpeo6pa30:3aHHe TPUTOHOMETPUUECKUX 1 P3LU
BBIpKCHUH
91 Hp606p330333HI/Ie TPUTOHOMETPUUECKUX 1 PaU
BBIPAXKEHUI
92 Hp606p330333HI/Ie TPUTOHOMETPUUECKUX 1 PaU
BBbIPAXXEHUI
93 Hpeo6pa3ovBaHI/Ie TPUTOHOMETPUUECKUX 1 PaU
BBIPAXXEHUI
94 Pemienne TpuroHOMETPUYECKUX YpaBHEHUM 1 P3LL
95 Pemenue TpuroHOMeTpHUYECKUX YpaBHEHHIMA 1 P3LL
96 Pemenune TpuroHOMeTpHUUECKUX YpaBHEHHIA 1 P3LL
97 Pemenue TpuroHOMeTpHUYECKUX YpaBHEHHIMA 1 P3LL
98 Pemenune TpUroHOMETpUYECKUX YPAaBHEHHUM 1 PILU
99 Pemenune TpUroHOMETpUYECKUX YPAaBHEHUM 1 PILU
100 Pemenune TpUroHoMeTpUYECKUX YpaBHEHHUM 1 PILU

28




KonTponpHas padora: PILU
101 "TpUrOHOMETPUUECKHE BBIPAKEHUS U
TPUTOHOMETPUUECKUE ypaBHEHUS"
IlocinenoBaTenbHOCTH, CIIOCOOBI 3aJaHUs PaL
102 MocIeIoBaTeIbHOCTEeH. MeTo
MaTeMaTH4Ye€CKON MHIYKIIUH
MOHOTOHHBIE U OTPaHUYECHHBIE PaUl
103 nocJiieoBaresHOCTH. MicTopust ananm3a
OECKOHEYHO MaJIbIX
104 Apudmernueckas rnporpeccus P3LU
105 ['eomeTpuueckas mporpeccust P3OLL
106 beckoneuHo yObIBaroIIas reOMeTpruYecKas PO
porpeccust
107 CymMa GeckoHEYHO YOBIBAroOIIeH P3LL
reOMETPUYECKON IPOTPECCHH
108 JIMHEHBIN U SKCTIOHEHIIUATIbHBIA POCT. PaLW
Yucno e. @opmyrna CI0KHBIX MPOILIEHTOB
109 JIMHENHBIN U SKCIOHEHIIUATIbHBIA POCT. PaLW
Yucrno e. @opmyra CI0KHBIX TPOLIEHTOB
110 Hcnonb3oBaHue Nporpeccuu i peiieHust PaU
peaNIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa
111 KonTponsHast pabora: PaW
"I[locnenoBaTeabHOCTH U Mporpeccuu’
112 HenpepriBHbIE (DYHKIINHN U X CBOMCTBA P3LL
113 Touka pa3pbiBa. ACHMIOTOTHI I'papUKOB PILU
byHKIII
114 CBoiicTBa (hyHKIIMI HETIPEPHIBHBIX Ha PILU
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OTpe3Ke

CaoiicTBa (hyHKIMI HETIPEPHIBHBIX HA

PaLWl

115
OTpe3Ke

116 Meton HHTCEPBAJIOB JJIsI PCLICHUS PO
HEPABEHCTB

117 Meton HHTEPBAJIOB I PCLICHUS PO
HEPABEHCTB

118 Meton HHTEPBAJIOB 11 PCLICHUS PO
HEPABEHCTB

119 [IpuMeHeHne CBOWCTB HEMPEPBIBHBIX P3LL
GyHKIMM 1715 pereHus 3a1a4

120 [IpuMeHeHne CBOWCTB HEMPEPBIBHBIX P3LL
GbyHKIMM 115 pereHus 3a1a4

121 [TepBast u BTOpas mpou3BOHBIC (PYHKITH P3LL

199 Onpez[eneHI/Ive, reOMETPUUYECKUN CMBICIT P3LL
MIPOU3BOTHOM

123 OnpeneneHHf, (U3UYECKUI CMBICIT P3LWL
MIPOU3BOTHOM

124 VYpaBHEeHHE KacaTeIbHOU K TpaduKy P3LWL
byHKIMH

195 YpaBHeHHE KacaTelbHOU K rpaduKy PaLWW
GbyHKIIII

126 [IpousBoiHbIE 37IEMEHTAPHBIX PYHKIUN P3LL

127 IIpon3BoHbIE IIeMEHTAPHBIX QYHKIUH PILU

128 [IpousBoHas CyMMBI, IPOU3BEACHHUS, P3LL
YaCTHOTO U KOMMO3UIINH (DYHKITUI

129 IIpousBoHas CyMMBI, IPOU3BEACHNUS, PILU
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YaCTHOTO Y KOMITO3UIIMU (YyHKIUH

130 [IpousBoHast CyMMbI, IPOU3BEACHMS, 1 PaUl
YaCTHOTO ¥ KOMIIO3HUIIHH (DYHKITUI

131 KouTtponsnas padora: "[Iponssoanas” 1 1 P3LL

132 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3AIUS 1 P3LL
3HaHui: "YpaBHeHus"

133 [ToBTOpenue, 0600IIeHNE, CUCTEMATU3AIIHS 1 PaLWW
3HaHui: "Oyakumun"

134 Hrorosas koHTposbHas paboTa P3LU

135 HroroBast KoHTpOJbHAS paboTa 1 1 PaLL

136 HOBTOPGHI/IG, 000011eHre, CUCTEMATHU3AIUS 1 PaLW
3HAHHH

OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprkre | Hpaxtirieckite H3y4eHHusi | oOpa3oBaTeIbHbIE
padoTsI padoThbI pecypest
[IpuMeHeHne npon3BOIHOMN K P3LWL
1 HCCIe0BaHUIO0 (PYHKIIMI Ha 1
MOHOTOHHOCTb U DKCTPEMYMBI
[IpuMeHeHne npon3BOIHOM K P3LL
2 WCCIIeIOBAHUIO (DYHKIIMIA Ha 1
MOHOTOHHOCTB U DKCTPEMYMBI
[IpuMeHeHne nmpon3BOIHOMN K P3LL
3 HCCIeA0BaHUIO0 (PYHKIIMHM Ha 1
MOHOTOHHOCTb U 3KCTPEMYMBbI
[IpumeneHnne mpou3BOIHOM K P3LL
4 HCcCIe0BaHUIO0 (PYHKIIMHN Ha 1
MOHOTOHHOCTb U 3KCTPEMYMBbI
[Ipumenenre mpou3BOIHOM K P3LWL
5 HCCIeA0BaHUIO0 (PYHKIIMHI Ha 1
MOHOTOHHOCTB U 3KCTPEMYMBbI
[Ipumenenure npou3BOIHON K PaW
6 UccleoBaHuI0 (QYHKIMI Ha 1
MOHOTOHHOCTB U 3KCTPEMYMBbI
Haxoxaenune HaubombIIero u PaUl
7 HaWMEHBIIIETO 3HAYEHUsI HEMPEPHIBHON 1
(GyHKIMU Ha OTpe3Ke
8 HaxoxaeHne HaubobIIero u 1 PILU
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HaVMEHBIIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKIMHU HAa OTpE3Ke

Haxoxnenne HauOOJIBIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(GyHKIMU Ha OTpe3Ke

PaLl

10

Haxoxnenne HauOOJIBIIIETO U
HaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(YHKIMM Ha OTpe3Ke

PaLl

11

Haxoxnenne HanOOJIBIIETrO U
HaWMEHBIIIETO 3HAYEHUS HEeMTPEPHIBHON
(yYHKIMH Ha OTpe3Ke

PaLl

12

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(hyHKIMM Ha OTpe3Ke

PaLl

13

[IpumeneHnne Tpou3BOTHOM JIst
HaxOKJICHUS HAMJIYUIIEro PeriecHus B
MPUKIIATHBIX 3a/1a4ax

PaU

14

[Ipumenenue Tpou3BOIHOM JIst
HaxO0JKJICHUS HAMITYYIIIEr0 PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

PaU

15

[TpumMeHeHue TPOU3BOTHOM ISt
OTIPEJICIICHUs] CKOPOCTH U YCKOPEHUS
nporiecca, 3aJaHHOro (OpMYIION HITH
rpagukoM

PaW

16

[Ipumenenre npou3BOIHOM JUIs
OIIPENENIEHUS CKOPOCTH U YCKOPEHUS
nporecca, 3a1aHHOTO GopMYIIOH UITH
rpadpukom

PoL
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17 Komnozunust GyHKImiz P3LU

18 Komnozunust GpyHKImiz P3LW

19 Komnozunust GpyHKImiz PaLW

20 FGOMeTpI/I‘-IeCIfI/Ie 00pa3bl ypaBHEHHI Ha PaLW
KOOPJMHATHON IJIOCKOCTH

21 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha P3LL
KOOPJIMHATHON TJIOCKOCTH

29 Kontponsnas padota: "MccnenoBanue P3LL
(GYHKIMI ¢ TOMOIIBIO TPOU3BOIHOM"

23 [TepBooOpa3Hasi, OCHOBHOE CBOWCTBO P3LL
epBOOOpPa3HbBIX

24 [lepBooOGpa3HbIe 2NIeMEHTapHBIX (YHKIIHIA. P3LU
[IpaBuia Hax0XAEHUS TEPBOOOPA3HBIX

o5 [TepBooOpa3zHbIC FIeMEHTAPHBIX (YHKITUH. P3LL
[IpaBuna Hax0XAEHUS IEPBOOOPA3HBIX

26 Huterpan. ['eomeTpuyueckuii CMbICTT P3LL
WHTerpaia

27 Brruncienue onpeaenéHHOro HHTerpaia PaU
o ¢popmyne Hrrorona-Jleitoaua

o8 Brruncienue onpeaenéHHOro HHTerpaia PaU
o ¢opmyne Herotona-JleitOnuna

29 [IpumeHeHre uHTerpana st HAXOXKIACHUS PILU
Ionaied mioCKux Quryp

30 [IpumeHeHre uHTerpana st HAXO0XKACHUS PILU
00BEMOB T€OMETPUUYECKHX TET

31 [Ipumeps! pemiennii qudepeHnanbHbIX PILU

yYpaBHEHUH
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32

[Tpumeps! pemenuii qudQepeHInaIbHBIX
YpaBHEHUU

PaLWl

33

MaremaTuyeckoe MOAEIMPOBAHUE
peaTbHBIX MPOIECCOB C MOMOIIBIO
maddepeHInanbHbIX ypaBHEHUH

PaLl

34

KonTtponsnas padora: "[lepBooOpasznas u
uHTerpan”

PaLl

35

Tpuronomerpruyeckue GyHKINU, UX
CBOICTBa U rpaduku

PaLl

36

Tpuronomerpuyeckue GyHKIUU, UX
CBOMCTBA U rpadpuku

PaLl

37

Tpuronomerpuyeckue GyHKIUU, UX
CBOMCTBaA U rpapuku

PaLl

38

Tpuronomerpudeckne GyHKINU, HX
CBOMCTBA U rpaduKu

PaU

39

Tpuronomerpudeckne GyHKINU, HX
CBOMCTBA U rpaduKu

PaU

40

OT60p KOpHEH TPUTOHOMETPUUECKHUX
ypaBHEHUH C OMOILBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH

PaU

41

O160p KOpHEI TPUTOHOMETPUUECKHIX
yYpaBHEHUH C TOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH

PaW

42

OT100p KOpHEH TPUTOHOMETPUUYECKHX
YPaBHEHUH C IOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

PaW

43

OT100p KOpHEH TPUTOHOMETPUUYECKUX
YPaBHEHUH C TIOMOIIBIO

PaLWW

35




TPUTOHOMETPUUECKON OKPYKHOCTH

44 Peurenne TpuroHOMETpUYECKUX PaUl
HEPaBEHCTB

45 Pemrenne TpuroHoMeTpu4ECKUX PaUl
HEPaBEHCTB

16 Pemrenne TpuroHoMeTpu4ECKuX PaUl
HEPaBEHCTB

47 Pemrenne TpuroHoMeTpu4ECKuX PaUl
HEPaBEHCTB
Kountponsnas pabora: "I'paduxu P3LL

48 TPUTOHOMETPUUECKUX (PYHKIIUA.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OcCHOBHBIE METO/IbI PEILICHUS PaUl
MOKa3aTeNbHbIX HEPABEHCTB

50 OCHOBHBIE METOIbI PEIICHUS PoLU
MOKa3aTeNbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PEIICHUS PoLU
IOKa3aTeNbHbIX HEPABEHCTB

52 OCHOBHBIE METO/IbI PEILICHUS PoLU
IOKAa3aTeNbHbIX HEPABEHCTB

53 OCHOBHBIE METO/Ibl PEILICHUS PoW
norapu(pMUUECKUX HEPAaBEHCTB

54 OCHOBHBIE METO/Ibl PEILICHUS PoW
norapu(pMUUECKUX HEPAaBEHCTB

55 OcHOBHBIE METOBI PEILIEHUS PaUl
norapu(pMUUECKUX HEPAaBEHCTB

56 OcHOBHBIE METO/BI PELLIEHUS PILU

36




Jorapu()MUIECKUX HEPABEHCTB

57 OcHOBHBIE METO/IbI PEILICHUS PaUl
HppaurOHAIBLHBIX HEPABEHCTB

58 OCHOBHBIE METO/IbI PELLICHUS PaUl
HppalrOHAIBLHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PEILICHUS PaUl
HppalrOHAILHBIX HEPABEHCTB

60 OCHOBHBIE METO/IbI PEILICHUS PaUl
HppalrOHAILHBIX HEPABEHCTB

61 I'padmyeckue MeTobl pereHus PaUl
APPALMOHAIIBHBIX YPABHEHUN

62 I'padmyeckue MeToab! pereHus PaLU
APPALMOHAIBHBIX YPABHEHUN

63 I'paduaeckue MeToabl pemieHust PaU
II0Ka3aTeJIbHBIX YPAaBHCHUN

64 I'paduaeckue MeToabl pemeHust PaU
IOKa3aTeNbHbIX HEPABEHCTB

65 I'paduaeckue MeToabl pemIeHUs PaU
norapu(pMUUECKUX ypaBHEHUH

66 I'paduaeckue MeToabl pemIeHUs! PaU
norapu(pMUUECKUX HEPABEHCTB

67 I'paduaeckue MeToabI pelICHUS PaW
norapu(pMUUECKUX HEPAaBEHCTB
I'paduaeckue MeToabl pelICHUs PaW

68 MOKa3aTeNbHBIX U JIOTapU(PMUIECKUX
yYpaBHEHUH

69 I'paduueckue MeToabl pelieHus P3LW
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MOKa3aTeNbHBIX U JIOTapU(YMUIECKUX
YpaBHEHUU

70

I'paduueckre METOIBI pelIeHHS
[I0Ka3aTeIbHbIX U JIOrapu(pMUUECKUuX
HEPaBEHCTB

PaLl

71

I'paduueckre METOIBI pelIeHHS
MOKa3aTeIbHbIX U JOrapu(pMUUecKux
HEPABEHCTB

PaLl

72

KonTponsnas pabora: "UppannoHaibHele,
MoKa3aTeabHbIE U JIoTapupMUUecKue
HEpaBeHCTBA"

PaLl

73

KommnekcHeie uncna. Anrebpanyeckas u
TpUTrOHOMETpHUecKas (HOPMBI 3aIUCU
KOMIIJIEKCHOTO YHCIIa

PaLl

74

KommiekcHbie uncia. AnreOpanyeckas u
TpUroHOMeTpHuecKas (GOpPMbI 3aIUCU
KOMIIJIEKCHOTO YHCIIa

PaU

75

Apudmernueckue onepanuu ¢
KOMILJIEKCHBIMU YHCIIaMU

PaU

76

Apudmernueckue onepaiuu c
KOMILJIEKCHBIMU YHCIIAaMU

PaU

77

I/I306pa)KeHI/IC KOMIIJICKCHBIX YHMCCJI Ha
KOOpI[PIH&THOfI IIJIOCKOCTHU

PaW

78

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

PaW

79

®opmyna Myaspa. Kopau n-oii ctenenu us
KOMIUIEKCHOTO YKCIIa

PoL

80

®opmyna Myaspa. Kopau n-oii ctenenu us

PaLWW
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KOMINJICKCHOT'O YHKCJia

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHUCEII JJId PoLW

81 pemeHust PU3NIECKUX U TEOMETPUIECKUX
3a1a4

82 KonTtponsHas padoTa: "KomruiekcHbie P3LU
yycna"

83 HarypanbsHbie u 1iemnsie uyncia P3LL

84 HarypanbsHbie u 1iempie uncia P3LL

85 [IpuMeHeHne NpU3HAKOB ACIUMOCTH PaUl
LIEIBbIX YACET

86 [IpuMeHeHne Npu3HAKOB ACTUMOCTH PaUl
LIEIBIX YACET

87 [IpuMeHeHne npu3HaKOB JEIUMOCTH PaUl
mensix uncen: HOJ u HOK

88 [IpumeHeHne TpU3HAKOB JETUMOCTH PaU
mensix uncen: HOJ u HOK

89 [IpumeneHne nprU3HAKOB JETUMOCTH PaU
LIEIBIX YUCEI: OCTATKH 110 MOLYIIIO

9 [IpumeneHne NpuU3HAKOB JETUMOCTH PaU
LIEIBIX YUCEI: OCTATKH 110 MOLYIIIO
[Ipumenenre npu3HaKoOB AETUMOCTH PaLL

91 LIEJIBIX YKCEIl: aropuT™ EBKimaa s
pemenus 3a7a4 B LEJIbIX YUCIax

92 KontponbHas padota: "Teopus membx P3LWL
yucen"

93 Cucrema ¥ COBOKYITHOCTb YPaBHEHHI. PaUl

PaBHOCHUJIBHBIE CUCTEMBI M CUCTEMBI-
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CICACTBUA

94

Cucrema ¥ COBOKYITHOCTb YPaBHEHUI.
PaBHOCUIIbHBIE CUCTEMBI U CUCTEMBI-
CIIEACTBUSA

PaLWl

95

OcHoBHEIC MCTOABI PCIICHUA CUCTEM U

COBOKYITHOCTEHN pallMOHAJIbHBIX YPABHEHUI

PaLWl

96

OcHOBHBIE MCTOABI PCIICHUA CUCTEM U
COBOKYITHOCTEHN MppalMOHaIbHBIX
YpaBHEHUU

PaLl

97

OcCHOBHEBIE MCTOABI PEIICHUSA CUCTEM U
COBOKYITHOCTEH MOKA3aTEIbHBIX
YpaBHEHUU

PaLl

98

OcCHOBHEBIE MCTOABI PEIICHUSA CUCTEM U
COBOKYITHOCTEH MOKa3aTeIbHbIX
ypaBHEHU U

PaLl

99

OCHOBHBIE METO/IbI PEILIEHUS] CUCTEM U
COBOKYITHOCTEH JIorapu(pMuuecKux
ypaBHEHUH

PaU

100

OCHOBHBIE METO/IbI PEILIEHHS CUCTEM U
COBOKYITHOCTEH JIorapu(h)MU4ecKux
ypaBHEHUH

PaU

101

[IpumeHeHre cucTeM K pPelIeHUI0
MaTeMaTHYeCKUX 3aa4 ¥ 3a7a4 U3
pa3IUYHBIX 00JaCTel HAYKH U peallbHOM
KU3HU, HHTEPIPETALUs OTyIYCHHBIX
pe3ynbTaToOB

PaW

102

HpI/IMeHeHI/IC CHUCTCM K PCIICHUIO
MaT€MaTUYCCKUX 3aJ4a4 U 3aJa4 U3

PoLW
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pa3nuyHbIX 00JacTeil HAYKHU U PeabHOM
JKU3HU, HHTEPIIpETals TOJTYy4CHHBIX

pe3ynbTaToB
[IpuMeHeHNEe HEPABEHCTB K PELICHUIO PaUl
MaTeMaTHUYECKUX 3a7a4 U 3a7a4 U3
103 pa3nu4HBIX 00IacTeil HAYKH U peabHOM
KU3HU, HHTEPIPETALUs NOJTyYEeHHBIX
pe3ynbTaToB
Kontponbhas padota: "Cucremsr P3LL
104 palMOHaIbHBIX, UPPALUOHAIBHBIX
MOKa3aTeIbHbIX U JorapupMUIecKux
ypaBHeHUH"
105 PanmonanbHble ypaBHEHUS ¢ TapaMeTpamMu P3LU
106 PanmonanbHbie HEpaBEHCTBA C PaLW
rnapameTpamu
107 PanmionanbHbBIE CUCTEMBI € TTapaMeTpaMu P3LL
108 HppaumonanbHble ypaBHEHMS, P3LL
HEpaBEHCTBA C IapaMeTpaMu
109 HppanmonanbHble CUCTEMBI C PaU
rnapameTpamu
110 [Toka3zaTenbHble ypaBHEHUs, HEPABEHCTBA C P3LL
rnapameTpamu
111 IToka3aTenbHBIC CHCTEMBI C TTapaMETPAMHU P3LL
112 Jlorapudmuueckue ypaBHEHUS, PaW
HEpaBEHCTBA C MMapaMeTpaMu
113 Jlorapugmuueckue CuCTeMBI ¢ PaUl

napameTpamMu
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114

TpuronomeTpruyeckue ypaBHEHHUS C
napaMmeTpamu

PaLWl

115

TpuroHomeTpruecKre HEPABEHCTBA C
rapamerpamu

PaLl

116

TpUroHomMeTpUIECKUE CUCTEMBI C
rapamerpamu

PaLWl

117

[TocTpoenune u ucciaegoBaHue
MaTeMaTHYECKUX MOJIENEeN pealbHbIX
CUTYALMH C MOMOUIBIO YPAaBHEHUH C
napaMeTpamu

PaLl

118

[TocTpoenue u ucciaegoBaHue
MaTEMaTHYCCKUX MOJIGJ'IGI\/'I PCAIBHBIX

CUTYalllil C TOMOIIBIO CUCTEM YPaBHEHHI

C TmapaMeTpaMu

PaLl

119

[TocTpoenune u ucciaegoBaHue
MaTeMaTHYEeCKUX MOJIEICH peaTbHbIX

CUTYallui C TOMOIIbIO CUCTEM YPaBHEHUI

C mapamMeTpaMu

PaU

120

KonTtponbHas padota: "3agauu ¢
napameTrpamu"

PaU

121

[ToBTOpEHUE, 0000IICHNE,
cucTemMaTu3anus 3HaHui: "YpaBHeHus'

PaW

122

[ToBTOpEHUE, 0000IICHNE,
cucTemMaTu3anus 3HaHui: "YpaBHeHus'

PaW

123

[ToBTOpenue, 06061IeHNE,
cucTeMaTH3alus 3HaHui: "YpaBHEHHUS.
Cucremsl ypaBHeHUI"

PoL

124

[ToBTOpenue, 06061IeHNE,

PaLWW
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cucremarusanus 3Hanuii: "HepaBeHncrsa'

125 [ToBTOpenue, 060061ICHNE, P3LL
cuctemaruzanus 3Hanuii: "HepaBencrna"
126 [ToBTOpEHue, 0600IICHNE, P3LL
cucteMaruzanus 3Hanuii: "HepaBencrsa"
[ToBTOpenue, o6o0IICHNE, PaLWW
127 cucreMaruzanus 3Hanuit: "[IponsBoaHas u
e€ npumeHeHue"
[ToBTOpeHnue, o6o0IICHNE, PaLWW
128 cucreMmarusanus 3HaHuii: "[IponsBoaHas u
e€ npumeHeHune"
[ToBTOpenue, o6o0IICHNE, PaLW
129 cucreMmarusanus 3HaHuii: "IIponsBoaHas u
€€ npuMmeHeHue"
[ToBTOpeHue, o6o0IICHNE, PaLL
130 cucteMaruzanus 3Hanuii: "MHTerpan u ero
npuMeHeHue"
131 [ToBTOpEeHuE, 0600IICHNE, PoLU
cuctemaTusanus 3Hanuil: "OyHknun"
132 [ToBTOpEeHuE, 0600IICHNE, PoLU
cucreMarusanus 3Hanuii: "Oyukuun"
133 [ToBTOpEHUE, 0000IICHNE, POLU
cucreMarusanus 3HaHuii: "Oyukuun"
134 Hroropas koHTpoJIbHAs paboTa P3LL
135 Htoroas koHTpoJbHas paboTa PILU
136 [ToBTOpenue, 060061IeHNE, PILL

CHCTeMaTHu3allus 3HaHUuH
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OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

136

10
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Maremaruka. Anrebpa 1 Hayajla MaTeMaTUYeckoro anaiausa, 10 kimacc/
Mepaznsax A.I'., Homuposcknii [I.A., [Tonskos B.M.; nox penakuueit
[Hononsckoro B.E., O6miecTBo ¢ orpaHn4eHHON OTBETCTBEHHOCTHIO
N3narensckuii nentp « BEHTAHA-I'PA®y»; AkiinonepHoe oOI111ecTBO
«M3narenbctBO «IIpocBemienue»

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

POIII
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