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MNOACHUTEJBHASA 3AIINCKA

VYyeOHblli Kypc «Anrebpa W Hayalla MaT€MaTUYECKOIO aHaliu3a» SBISETCA
OHMM W3 HamOoJiee 3HAYUMBIX B IpOorpaMMe CpeaHero oOImero oOpa3oBaHWS,
MOCKOJIbKY, C OJHOW CTOPOHBI, OH OOECHEeYMBAECT HHCTPYMEHTaJbHYIO 0a3y A
M3YUYCHHSI BCEX €CTECTBEHHO-HAYUYHBIX KYpCOB, a C APYroil CTOPOHBI, (popMupyeT
JIOTUYECKOE U a0CTPAKTHOE MBIIIICHHE 00YYaloOlUXCsl HA YPOBHE, HEOOXOIUMOM JIIsI
OoCBOCHMSI MHGPOPMATHKH, OOIIECTBO3HAHMS, WCTOPUHU, CIOBECHOCTH U APYIHX
IUCIMIUTMH. B paMkax paHHOro ydeOHOro Kypca OOydYaromiuecs OBJIAJEBAOT
VHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOW HayKH, KOTopas (popMyIupyer cBoH
JTOCTH)KEHUS B MaTeMaTHIECKOU opme.

VY4eOHblli Kypc anreOpbl M HayaJl MaTeMaTUYeCKOrO aHaliu3a 3aKjajblBacT
OCHOBY Il YCHEIIHOTO OBJIAJICHUS 3aKOHaMH (U3UKH, XUMHUHU, OHUOJIOTHUH,
MMOHMMAHUSI OCHOBHBIX TEHICHIMNA Pa3BUTUSI YKOHOMUKHU M OOILECTBEHHON KU3HH,
MO3BOJISIET OPUEHTUPOBATHCSI B COBPEMEHHBIX ITU(MPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIIONb30BaTh WX I JajbHEHIIero oOpa3oBaHUS U B
MOBCETHEBHON XU3HU. B TO ke BpeMs oOBlajeHuE aOCTPAKTHBIMH U JIOTUYECKU
CTPOTUMH KOHCTPYKIUSIMU areOpbl U MaTeMaTUYECKOTO aHAJIM3a Pa3BUBACT YMEHUE
HaXOJUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATh UICTUHHOCTD, TOKA3bIBATh YTBEPKICHUSI C
MOMOINILI0 WHIYKIIMU M PACCyXJaTh JEIyKTUBHO, HCIOJIB30BaTh OOOOIICHUE WU
KOHKpeTHU3aIuio, abcTparupoBaHWe | aHaJIOTui0, (GOPMUPYET KpEaTUBHOE W
KPUTHUYECKOE MBIIICHUE.

B xonme um3yuyeHusi yueOHOro kypca «Ausredpa M Havyajlla MaTEMaTUYECKOTO
aHanu3ay oOydarouiydecsl MOJIy4alOT HOBBIM ONBIT PELICHUs] TPUKIATHBIX 3ajad,
CaMOCTOSITENIBHOTO TIOCTPOEHHSI MaTeMaTUYECKHX MOJIENIed PpEaIbHbIX CHUTYalHi,
MHTEPIPETALNY MTOTYYECHHBIX PEIICHHM, 3HAKOMSTCS C PUMEPAMU MaTEMAaTHUUECKUX
3aKOHOMEpPHOCTEH B MPUPOAE, HAyKe U HCKYCCTBE, C  BBIIAIOLIUMHUCS
MaTeMaTUYECKUMHU OTKPBITUSIMH U UX aBTOPAMH.

VYueOHbIii Kypc o00JajaeT 3HAYUTENIBbHBIM BOCIHUTATEIBHBIM TMOTECHIIMAIOM,
KOTOPBI  peanmu3yeTcs Kak uepe3 yueOHbI Marepuaj, CIOCOOCTBYIOIIHIMA
(GhOpMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS, TaK M uepe3 crenuduky ydeOHOMU
NEATEeIbHOCTU,  TPeOYIIIeld  MPOJODKUTEIHHONM  KOHLEHTPAIlMM  BHUMAaHWUS,
CaMOCTOSITeJTbHOCTU, aKKYPaTHOCTH U OTBETCTBEHHOCTH 3a MOJYyUYCHHBIN pe3yJbTar.

B ocHoBe Meroanku oOydeHust anredpe ¥ HavajgaM MaTEMaTUYECKOIro aHaju3a
JIKUT NEATSITbHOCTHBIA MMPUHITUTT OOYUICHHUS.

B ctpykType yuebHOTO Kypca «Anrebpa U Hadajga MaTeMaTHIECKOTO aHAIIA3ay
BBIJICJIEHBI  CIIEAYIONIME  COJEp)KaTelbHO-MeToauyeckue JuHuu: «Yucna u
BbIUMCIICHUS», «DyHKIMM W Tpadukm», «YpaBHEHUsT U HepaBeHCTBa», «Hauaina
MaTeMaTU4YeCKoro aHanuza», «MHoOXecTBa W  JIOTUKa». Bce  OCHOBHBIE



COJIepKATEIPHO-METOIMYECKUE JIMHUW W3YYalOTCS Ha TPOTSHKEHUU JABYX JIET
oOy4eHHs Ha YPOBHE CpEIHEro oOIero oOpa3oBaHUs, €CTECTBEHHO IOTIONHSS APYT
JpyTa U TMOCTENIEHHO HACHIIAsACh HOBBIMH TEMaMHU W pa3jaenamu. J[aHHBI ydeOHBIH
KypC SBISICTCSI WHTETPAaTHBHBIM, IIOCKOJIBKY OOBEIMHSET B cebe cojepkaHue
HECKOJBKMX MAaTeMAaTHYECKUX IUCIUIUINH, TaKWX Kak anredpa, TPUTOHOMETpPHS,
MaTeMaTUYECKH aHaIn3, TEOPUsT MHOXKECTB, MaTeMaTH4ecKas Joruka u apyrue. [lo
Mepe TOro Kak oOydaroliuecsi OBJIAJEBAIOT BCE 0oJiee MIMPOKUM MaTeMaTUYECKUM
amnmapaToM, y HHX IOCJIEIOBATEIIbHO (DOPMHUPYETCS M COBEPIICHCTBYETCS yYMEHHE
CTPOUTh MAaTEMaTHYECKYI0 MOJIe]h pEaTbHON CHUTyallud, NPUMEHSITh 3HAHHS,
MOJIyYCHHBIC TIPH HW3YYCHUH YYEOHOTO Kypca, ISl PEIICHHS CaMOCTOSTEIHHO
c(hOpMYIUPOBAHHOW MAaTEMAaTHUYECKOW 3aJadd, a 3aTeM HHTEPIPETHPOBATH CBOU
OTBET.

ConepxarenpHO-MeTOUYECKass JHHUS «Yucia ¥ BBIYUCICHHS» 3aBEpIlacT
(dhopMHUpOBaHNE HABBIKOB MCIOJIB30BAHMS JIEUCTBUTEIBHBIX YHCEI, KOTOpOE ObLIO
HayaTo Ha ypOBHE OCHOBHOTr0 001Iero oOpazoBanusa. Ha ypoBHe cpeaHero oOiiero
oOpa3oBaHMs 0c000€ BHUMaHUE yeseTcs (opMHUPOBaHUIO HABBIKOB PAIIMOHATBHBIX
BBIYHCIICHUM, BKITIOYAIONINX B c€0s MCIOIb30BAHKUE PA3IMUHBIX ()OPM 3aIMUCH YHUCIIA,
yMEHHUE JieNlaTh MPUKHUIKY, BBIIOJHATh NPUOIMKEHHBIE BBIYUCICHUS, OIEHUBATDH
YHCJIOBBIE BBIPAKCHUS, padOTaTh ¢ MAaTEMATHYECKMMH KOHCTAaHTAaMH. 3HAKOMbBIC
oOydJaronuMcsi ~ MHOXXECTBAa  HATypaldbHBIX,  MEJbIX,  pPAIHOHAIBHBIX U
JEHCTBUTEIBLHBIX YUCEN TOTIOJHIIOTCS MHOKECTBOM KOMIUIEKCHBIX Yucenl. B kaxaom
U3 9TUX MHOXKECTB PacCMaTPHUBAIOTCS CBOWCTBEHHBIC €My CICIIM(PUUYESCKUE 33a4l U
orepalyu: JeJIEHUe HaIleNI0, OTIEPUPOBAHUE OCTATKAMU Ha MHOXKECTBE IEJIbIX YUCEII,
0COOBIC CBOMCTBAa PANMOHAIBHBIX W HMPPAIMOHANBHBIX YHUCEN, apUPMETUUCCKUC
omepanuy, a Tak)Ke H3BJIICUEHWE KOPHS HATypajJbHOW CTEMIEHM HAa MHOYECTBE
KOMILJIEKCHBIX ~ 4HuCel. brarogaps MocCieI0BaTebHOMY PACIIMPEHUI0  KpyTa
UCIIOJIb3YeMBIX YHCEI W 3HAKOMCTBY C BO3MOXKHOCTSIMH WX TPUMEHECHHS IS
pEIICHUS Pa3IUYHBIX 3a/1ad (popMUpyeTCs TPECTaBICHUE O €IUHCTBE MAaTEMaTHUKH
KaK Haykh W €& pOJM B TIIOCTPOCHHH MOJICICH pEaIbHOTO MHpa, IITHPOKO
HCIIONB3YIOTCS 0000IIEHNE U KOHKPETU3AIIHS.

Jluaust «YpaBHEHHUS W HEPABCHCTBA» PEANTHM3yeTCs] HAa MPOTSHKEHUU BCETO
oOy4eHHs Ha YPOBHE CpPEAHET0 001Iero o0pa3oBaHus, MMOCKOJIBKY B KaXIOM pa3zeiie
[IporpaMMbl TIpeTyCMOTPEHO pEIIEHHE COOTBETCTBYIOIIMX 3a7ad. B pesymnbrare
oOydJaromniecss OBJAACBAIOT PA3IMYHBIMU METOAAMHU PEIICHHS pPaIlMOHAJBHBIX,
HUPPAIMOHATBHBIX, IMOKA3aTEIbHBIX, JIOTAPU(YMHUUECCKMX UM TPUTOHOMETPHYCCKHUX
ypaBHEHUH, HEPABEHCTB W CHCTEM, a TaKKe 3a7ad, COJACpXKAIINX IapameTphl.
[Tomy4yeHHbIE YMEHHSI WIMPOKO HCIIOJIB3YIOTCS MPU HUCCIACAOBAHUM (GYHKIUHA C
TIOMOIIIBIO MTPOU3BOTHOM, MPU PEIICHUN MPUKIAAHBIX 33729 U 337a4 Ha HAXO0XKICHUE
HanOONBIINX M HaWMMEHBINX 3HAYeHUU (QyHKIuH. JlaHHas comepkaTenbHas JTUHUS



BKJIIOYAET B ce0s Takke (OPMUPOBAHNE YMEHHM BBIMIOJIHATH PacuéThl MO (HhopMynam,
npeoOpa3oBaHusl  palMOHANbHBIX, HWPPALUOHATIBHBIX W  TPUTOHOMETPUUECKHUX
BBIPAKEHUMN, a TAKXKE BBIPAXKEHUH, COJEpKAIIUX cTeneHu u jJorapudmel. biaromaps
U3YYCHHUIO anreOpandyeckoro Marepuaiga IPOUCXOJUT JajbHEHIee pa3BUTHE
QITOPUTMUYECKOTO M a0CTPAaKTHOTO MBIIUICHUsT OO0y4aroumxcs, GopMUpyoTCcs
HaBBIKM JICYKTUBHBIX PacCyXICHMH, pPabOTHI ¢ CHUMBOJBHBIMU (OpMamH,
MIPEICTABICHHS] 3aKOHOMEPHOCTEW U 3aBUCHMOCTEH B BHJIE€ PABEHCTB M HEPABEHCTB.
AnreOpa npemyiaraet 3¢ ()EKTUBHbIE MHCTPYMEHTHI JIsi PEUICHUS MPAKTHUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]a4, HarJisiJHO JEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
A3bIKA HAYKH.

CopepxarenpHo-MeTonnyeckass JnuHUS «DyHKkuun u  Tpaduku» TECHO
MepervieTaeTcss ¢ JAPYrMMHU JIMHUSMU Y4eOHOro Kypca, IMOCKOJIbKY B KaKOM-TO
CMbICIIE 3aaT MOCJIEeI0BAaTEIbHOCTh U3YyUYEHUs1 Marepuana. M3ydyeHue cTeneHHOM,
MOKa3aTeIbHOM, TorapuMUIECKON U TPUTOHOMETPUUYECKUX (DYHKIIHM, X CBOMCTB U
rpauKoB, HWCIONb30BaHWE (PYHKUUN JUIsl PEIIeHHs 3aJad U3 JAPYTUX Y4eOHBIX
MPEAMETOB U pPEaJbHOM )KM3HU TECHO CBA3aHO KaK C MAaTEMAaTUYECKUM aHAJIU30M, TaK
U C pelIeHneM ypaBHEHUH U HepaBeHCTB. [Ipu 3Tom OoJibllioe BHUMaHUE YIENIeTcs
(GbOopMHUPOBAHHUIO YMEHUS BhIpaKaTh (GOpMyIaMHu 3aBUCHMOCTH MEXY pPa3IuYHbIMU
BEJIMYMHAMH, UCCIIE0BATh MOMy4YeHHbIe (QYHKIIUHN, CTPOUTH UX Tpaduku. Marepuai
ATOM COAEPKATEIbHOM JIMHUM HAlEJIEeH Ha pa3BUTUE YMEHUW M HABBIKOB,
MO3BOJISIOIIMX BBIPAXKATh 3aBUCUMOCTH MEX]y BEIMYMHAMHU B Pa3IMyHON (opme:
aHAJMTUYECKOM, TpauduecKkoi U clioBecHOM. Ero m3ydenue crnocoOCTBYeT pa3BUTHIO
QITOPUTMHYECKOTO MBIIIJICHUS, CIIOCOOHOCTH K OOOOIIECHUI0O M KOHKPETU3AIlUH,
HCIIOJIb30BAaHUIO aHAJIOTUH.

ConepxarenpHass juHHS «Hayama MareMaTHyeckoro aHaiau3a» I03BOJISIET
CYIIIECTBEHHO PACIIMPUTh KPYr KaK MaTeMaTUYeCKHX, TaK W TPHUKIAJAHBIX 3ajad,
JOCTYITHBIX OOYyYalomUMCs, TaK KaK y HHUX TOSIBJISETCS BO3MOXKHOCTh CTPOUTH
rpa@uKyd  CIOXKHBIX (DYHKIMH, ONpEeAeNiaTh WX HAWOOJBIINE UM HANMEHBIIHE
3HAYEHUS, BBIUUCISATH IUIOMAAN (GUTYp W OOBEMBI TeN, HAXOAWTh CKOPOCTH U
yCKOpeHHusi TpoleccoB. JlaHHas coaepkartenbHas JIMHUS OTKPHIBA€T HOBBIC
BO3MOXKHOCTH TIOCTPOCHHUSI MAaTEMAaTHUYECKHX MOJeNIed pealbHbIX CHUTYaIlui,
MO3BOJISIET HAXOAUTh HAWJTyUIlee PENICHUE B MPHUKIAIHBIX, B TOM YHCIIE COIUATBLHO-
SKOHOMHUYECKHUX, 3aJadax. 3HAKOMCTBO C OCHOBAMHM MAaTE€MAaTHMYECKOr0 aHaju3a
CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOro, (hOpPMaIbHO-JOTHYECKOTO W KPEaTUBHOIO
MBIIUICHHUS, (OPMUPOBAHWIO YMEHHWW pacmo3HaBaTh MPOSBICHUS  3aKOHOB
MaTEeMaTHKHU B HayKe, TEXHUKE U UCKyccTBe. OOydaronuecs: y3HaloT O BbIJAIOLINXCS
pe3ynbTaTax, MOJYYEHHBIX B XOJE€ pa3BUTHUA MaTEeMaTHKH KaKk HaykKd, U 00 uXx
aBTOpAX.



ConepxarenpHo-MeTOAMYECKass JUHUSA «MHOXeCTBa M JIOTWKa» BKJIIOYAET B
ceOst DJIEMEHThl TEOPHUH MHOXKECTB M MaTeMaTHYeCKON JIOTMKU. TeopeTuko-
MHO’KECTBEHHbBIE MPEACTABIICHUS [TPOHU3BIBAIOT BECh KypC IIKOJIbHONW MAaTeMaTUKU U
OpeiaraloT Haubosiee YHHMBEPCAIbHBIA SI3bIK, OOBEIMHSIOIIMN BCE pa3lieibl
MaTeMaTUKU W €€ NPWIOKEHUH, OHHM CBS3bIBAIOT pPAa3HbIE MaTEMaTUYECKUE
OUCUMIUIMHBL W WX NOPWIOKEHUS B enuHoe uenoe. I[loaTomy BaxkHO AarTh
BO3MOYKHOCTh  OOy4aroleMycs IOHUMaTh TEOPETUKO-MHOKECTBEHHBIM  SI3BIK
COBPEMEHHOM MaTeMaTHKH M HCIIOJIb30BATh €ro JJIsi BBIPAXXEHHUS CBOUX MBICIIEH.
JlpyruM Ba)XXHbBIM MPU3HAKOM MAaTEMaTHUKM KaK HayKd CJeayeT IpU3HaTh
CBOMCTBEHHYIO €ii CTPOTrOCTh 0OOCHOBAHUMN U CIIEOBAHUE OMPEIEIEHHBIM MTPpaBHIaM
MOCTPOEHUSI J0KAa3aTeIbCTB. 3HAKOMCTBO C 3JIEMEHTAMH MAaT€MATHYECKOW JIOTHUKU
CHOCOOCTBYET PA3BUTHUIO JIOTUYECKOTO MBILIUICHUS OO0YyYaromMXcs, MO3BOJIAET UM
CTPOUTH CBOM PACCYKJIEHUS HAa OCHOBE JIOTMUECKHUX IpaBui, (OPMUPYET HABBIKU
KPUTHYECKOTIO MBIIUICHHUS.

B yuebHOM Kypce «AnreOpa © HayaJla MaTEMaTUYECKOTO AaHAIIA3a»
MPUCYTCTBYIOT OCHOBBI MAaTE€MaTUYECKOIO MOJEIMPOBAHUSA, KOTOPbIE IPU3BaHbI
CHOoCcOOCTBOBAaTh  (POPMUPOBAHUIO HABBIKOB IOCTPOCHMS MOJEIEH peaslbHbIX
CUTyallul, MCCIEJOBAHMUA OSTUX MOJENEeH C MOMOINbIO ammapaTa ajiredopel U
MaTeMaTUYeCKOro aHallu3a, WHTEPNpEeTaluy MOJYyYEHHbIX pe3yiapTaToB. Takue
3a/laHusl BIUIETEHBI B KAXKIbIM M3 pa3/iesioB MPOrpamMMbl, MOCKOJIbKY BECh MaTepual
y4eOHOIro Kypca IIMPOKO HCIOJB3YEeTCs Il pelIeHus MPUKIaIHbIX 3anad. [lpu
pElIeHWH  peaibHbIX  MpaKkTUYeCKUX  3a4ad  oOydawluuecs  pa3BUBAIOT
HaAOJIIOIaTEIbHOCTh, YMEHHE HaxOJIUTh 3aKOHOMEPHOCTH, abCcTparupoBarhCs,
MCIIOJIb30BaTh aHAJIOTHIO, 0000IATh U KOHKPETU3UPOBATH Mpodsemy. JlesTenbHOCTh
1o (OpMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIAIHBIX 337a4 OPraHu3yeTcs B poLecce
U3Y4YEeHHUsS BCEX TeM Y4eOHOro Kypca «Auredpa M Hadaja MaTeMaTH4YECKOIro
aHaIN3a».

Ha usyuenue yuebHOro Kypca «Anredpa 1 Hadajga MaTEeMaTHUYECKOTO aHaJIN3a»
otBoauTcs 272 vaca: B 10 kiacce — 136 yacoB (4 yaca B HEJIEIIO).

COAEPKXAHUE OBYUYEHUA

10 KUIACC

Yucna v BBIYNCICHUA

Panmonanehpie umucna. OOBIKHOBEHHBIE U JE€CATUYHBIE JApPOOU, MPOILEHTHI,
OeckoHeuHble nepuoanyeckue Apodu. Ilpumenenume npoOGell W MPOLIEHTOB IS
peLIeHs NPUKIAIHBIX 3a4a49 U3 Pa3JINYHbIX OTPACIIEH 3HAHUN U PEAIbHON KU3HU.

JleicTBUTENbHBIE 4ucia. PanuvoHanpHble W MPpPALMOHAIBHBIE  YHUCIHIA.
ApudmeTnueckre  omepaluu ¢ JEHCTBUTEIBbHBIMM  YHclIaMd.  Moayinb



JAEHCTBUTENHHOTO YHCIa M ero cBoiicTBa. [IpuOmmxkEHHBIE BBIUMCICHHS, MpaBHIIa
OKPYIJICHHMS], IPUKHUJIKA U OLIEHKA pe3yJbTaTa BEIYMCICHUN.

Crenenp ¢ 1nensiM  nokasareneM. bunHom  Herorona. Hcenomns3zoBaHue
noaxozsmen (GopMbl 3aIMCH JEHCTBUTENBHBIX YHMCEN JUIS PEHICHUs MPaKTHYECKUX
3a/1a4y ¥ NPEeJICTABICHUS JaHHBIX.

ApudmeTnueckuii KOpeHb HaTypaIbHON CTETIEHU U €r0 CBOMCTBA.

CreneHb ¢ palMOHAIIBHBIM TIOKa3aTeaeM U €€ CBOWCTBAa, CTENEHb C
JEHUCTBUTEIIBHBIM I1I0KA3aTEIIEM.

Jlorapugm uymcna. CpoiictBa Jsorapudma. JlecaTUuHble W HaTypaJibHbIE
Jgorapu@mel.

CHuHyC, KOCHHYC, TaHI€HC, KOTAaHI'€HC YHCJIOBOIO aprymMeHTa. ApKCHHYC,
apPKKOCHUHYC M ApKTaHT'€HC YUCIIOBOI'O apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxnaecTBa M  TOXKIECTBEHHBbIE MPEOOpa3OBaHUsA. YpaBHEHHE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIE YpaBHEHHMsI U YypaBHEHMs-ciencTBus. HepaBeHCTBO,
pelIeHre HEPaBEHCTBA.

OCHOBHBIE METOJIbl PELIEHUS LENbIX U APOOHO-pAallMOHANIBHBIX YpPaBHEHUU U
HEpaBEHCTB. MHOTOWIEHBl OT OJHOW IepEeMEHHOM. JleneHue MHOTOWwIeHa Ha
MHOTOWIeH ¢ ocTtaTkoM. Teopema be3y. MHorowieHsl ¢ neibiMu Ko3hGuireHTamMmu.
Teopema Buera.

[IpeoOpazoBaHUs UNCIOBBIX BBIPAKEHUM, COIEPKAIIMX CTENIEHN U KOPHH.

HppauroHaneHbeie ypaBHEHUS. OCHOBHBIE METO/BI PELICHHUS WPPALMOHAIBHBIX

YpPaBHECHUH.

[TokazarenpHble ypaBHEHHUs. (OCHOBHBIE METOJbI PEIICHUS IOKa3aTeIbHBIX
YpaBHEHUM.

[IpeoOpazoBanue BoIpaKeHH, COAEPKANTUX JTOTapU(MBI.

Jlorapupmuyeckue ypaBHEHHUSI. OcHOBHbIE METO/IbI peleHus
Jorapu(pMHUUECKUX YpaBHEHHIA.

OcHOBHBIE TPUTOHOMETPUUECKHUE bopMyIbI. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAKCHUH. PellieHue TPUroHoMEeTpUYECKUX YPABHEHUN.

Pemenne cucreM JnMHENMHBIX YypaBHEHHMH. Marpuna CHCTEMBI JIMHEWHBIX
ypaBHeHUI. OnpeaennTeNlb MaTPUIIbl 2X2, €ro reOMETPUUYECKHUI CMBICI U CBOWCTBA,
BBIUHCJICHUE €r0 3HAYEHMS, NMPUMEHEHHE OMNPEACIUTEN [JId PEIICHUS CUCTEMBI
JIMHEWHBIX ypaBHEHWM. PelieHue NpUKIagHbIX 3a4ad C TMOMOIIBIO CHUCTEMBI
JIMHEWHBIX YpaBHEHUU. MccnemoBanre MOCTPOCHHOW MOJEIN C OMOIIBIO MaTpUIl U
ONPEAECTUTEIIEH.

[ToctpoeHne MaTeMaTUYECKHUX MOJENIEN PEaTbHOM CHUTYallud C IOMOIIBIO
YpaBHEHUW U HepaBeHCTB. [IprmMeHeHMEe ypaBHEHHW W HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3aJ]1a4 U 33/1a4 U3 Pa3IMYHbIX 00JacTel HAYKU U peabHOM KU3HU.



DOYyHKIUHN U TPAPUKHU

OyHKuMs, cnocoObl 3aaHus QyHKIUH. B3auMHO oOpaTHbIE (QYHKIUH.
Komnosumus  dynkuuii. [padux  yHkmum. nemeHTapHble NpeoOpa3oBaHUsd
rpadrKoB YHKITUH.

OO6nacTe ompeseNieHuss U MHOXECTBO 3HaueHMi (QyHkuuu. Hymmu ¢yHkimm.
[IpomexxyTku 3HaKkomocTosHCTBA. UETHBIE M Heu€éTHhle (QyHKIUHU. [lepumomnyeckue
¢byakun. IlpomexxyTku MOHOTOHHOCTH (GYHKIMH. MakCUMyMbl W MHUHHUMYMBI
¢bynkuun. Haubosnpliliee 1 HauMeHblee 3HaYeHus: PyHKIIMU Ha POMEXKYTKE.

JIluneitnasi, KBaJpaTuyHas W JAPOOHO-IMHEHHas (QyHKIMU. DIeMeHTapHOe
HCCJIEIOBAaHUE U TOCTPOCHUE UX TPAPHUKOB.

CrenenHass pyHKUMs C HaTypaJdbHBIM M LEIbIM MoKa3atenem. EE cBoiicTBa u
rpacduk. CBoiicTBa u rpaduk KOpHs N-0i CTENEHU KaK (PyHKIIUHU 0OpaTHOW CTENEHH C
HaTypaJbHbIM IOKa3aTeJIeM.

[lokazarenpHast u jorapupmMuyeckas (QYHKIIMM, UX CBONCTBA M TIpadUKH.
Hcnons3oBanue rpagukoB GyHKIMMA 7151 peICHUs] YpaBHEHUM.

TpuroHoMmerprueckass OKPYKHOCTb, ONPEACICHUE  TPUTOHOMETPUYECKHUX
(GyHKIUI YHUCIOBOTO apryMEHTa.

@OyHKIMOHANBHBIE 3aBUCUMOCTH B PEANIbHBIX Ipolieccax u siBieHusx. ['paduxu
pEAIbHBIX 3aBUCUMOCTEMN.

Hayaja MmaTeMaTH4ecKOro aHajaimsa

ITocimenoBaTenpHOCTH, CHOCOOBI  3aJaHMs  ITOCHIEAOBaTeIbHOCTEH. MeTton
MaTeMaTUYECKOW MHAYKIUMU. MOHOTOHHBIE U OTPaHUYEHHBIC IIOCIIEN0BATEIBHOCTH.
HcTopusi BO3HUKHOBEHHUS MaTEeMAaTUYECKOTO aHaluM3a KaK aHajiu3a OECKOHEYHO
MaJIbIX.

Apudmernueckass U reoMeTpuyeckas mporpeccuu. beckoHedHo yObIBaroias
reoMerpuueckas mnporpeccusi. Cymma OECKOHEUHO YOBIBAIOLIEH T€OMETPUUYECKON
nporpeccur. JIMHEWMHBIN U 3KCIMOHEHIMANIbHBIN pocT. Hucio e. @opMyna CIIOKHBIX
mpoueHToB. Mcnosnb30BaHWE NPOTPEecCMM U PELICHUS  peajbHbIX  3a1ad
MIPUKIIATHOTO XapaKTepa.

HenpepeiBuble ¢yHKIIMM W ux cBoiicTBa. Touku paspbiBa. ACHUMITOTHI
rpadgukoB (Qynkimii. CBolcTBa (QYHKIIMHA HEMPEPHIBHBIX Ha OTpe3ke. Merton
MHTEPBAJIOB JUIsl PELICHHWs HEPaBEHCTB. [IpuMeHEHMEe CBOMCTB HENPEPBIBHBIX
GyHKUMIA 1151 peleHus 3a/1a4.

IlepBasg u BTOpas npousBojHble GyHKUUU. OnpeaesneHrne, TeOMETPUUYECKUNA U
(u3MYeCcKuil CMBICI TPOU3BOAHON. Y paBHEHUE KacaTeNbHOM K TpaduKy (PyHKIIUU.

[IpousBoaubie aneMenTapHbIX GyHKIui. [IponsBogHas cymmbl, TpoU3BeaCHMUS,
YaCTHOTO M KOMITO3ULIUU (QYHKITHIA.

MHoskecTBa M JIOTHKA



MHOK€ECTBO, OIEpalMyi HaJl MHOXECTBAaMH M WX CBOMCTBA. JluarpaMmsl
Oitnepa—Benna. [IpuMeHeHne TEOPETUKO-MHOXKECTBEHHOTO arnapara Jijisi ONUCaHUs
pealbHBIX MPOILIECCOB M SIBIICHUW, MPU PEHICHUH 3a]ad U3 JAPYTUX Y4eOHbIX
IPEAMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTEMAaTHYECKOTO OOBEKTa, CIEACTBUE,
JI0KA3aTENbCTBO, PABHOCUJIBHBIE YPABHECHMUS.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIM3A»
(YIJIYBJEHHBIA YPOBEHB) HA YPOBHE CPEJJHEI'O OBLIEIO
OBPA30BAHUA

JINMYHOCTHBIE PE3YJIBTATDI

1) rpaKIaHCKOT0 BOCTIMTAHUS

c(hOpPMUPOBAHHOCTh TPAKIAHCKOW MO3UIIMKM OOYYaloIlIerocsi Kak aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUHCKOIO OOIIECTBA, NPEICTABIEHUE O MAaTEMATHUYECKHUX
OCHOBaX  (YHKIIMOHUPOBAHUSI  PA3IUYHBIX  CTPYKTYp, SBJICHHUHA, TIPOLETYP
IPaKJaHCKOTO 0011ecTBa (BHIOOPHI, OMPOCHI U APYTO€), YMEHHE B3aMMOJIeHCTBOBATh
C COLIMAJIbHBIMU MHCTUTYTaMU B COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAUCHUEM;

2) NIaTPUOTUYECKOI0 BOCIIUTAHMSA:

c(hOpPMUPOBAHHOCTh POCCUMCKON TPAKIAHCKON HIACHTUYHOCTH, YBAXKEHUS K
MPOUIJIOMY W HACTOSILIEMY POCCUMCKOW MATEMATHUKHU, LEHHOCTHOE OTHOILICHUE K
JOCTHKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKOM MATEMAaTUYECKOM IIKOJIBI,
WCIIOJB30BAaHUE ATUX JIOCTKEHMM B JIPYTMX HayKaxX, TEXHOJIOTUAX, cdepax
AKOHOMMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHWE IyXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapoja, cHopMUpPOBAHHOCTH
HPABCTBEHHOI'0 CO3HAHUSA, 3TUYECKOTO IOBEACHHUS, CBSI3aHHOIO C IPAKTUYECKUM
MIPUMEHECHUEM JOCTHUKEHHUN HAYKU U JIESITEIBHOCTBIO YYEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJla B MIOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOLICHHWE K MHpPY, BKIIOYAs OCTETUKY MaTeMaTUYE€CKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1ay, PEIICHUH, PACCYKACHUN, BOCIPUUMYHBOCTD K
MAaTEMATUYECKUM ACTIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pu3uUecKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTh YMEHUS TPUMEHAThH MAaTEMAaTUIECKUE 3HAHUS B MHTEpECaX
3M0poBOro M Oe3omacHoro obpasza >KM3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO (3I0pOBOE MHUTAaHHUE, COAJTAHCUPOBAHHBIA PEXKUM 3aHATHUH U OT/AbIXA,



perynspHas (u3udeckas AaKTUBHOCTH), (DU3UYECKOE COBEPIICHCTBOBAHHWE TIPH
3aHATHUSIX CTIOPTUBHO-03I0POBUTEIILHON ACSITEIHHOCTHIO;

6) TPy10BOI0 BOCTIMTAHMS

TOTOBHOCTH K TPYly, OCO3HaHHUE IIEHHOCTH TPYAOIIO0US, UHTEPEC K PA3IUUHBIM
chepam mnpodecCHOHATBHOW JEATEIBPHOCTH, CBS3aHHBIM C MaTEeMaTUKOW Hu €
MIPWIOKEHUSIMA, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymymied mpodeccnn u
peann30BhIBATh COOCTBEHHBIC JKM3HCHHBIC TUIAHBI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTEMaTUYECKOMY 00pa30BaHUIO U CaMOOOPA30BaHUIO Ha MPOTSHKEHUH BCEH KU3HH,
FOTOBHOCTh K AaKTUBHOMY Yy4YaCTHUIO B  PEIICHHM MPAKTHUYECKUX  3ajad
MaTeMaTU4eCKOW HAIlPaBJICHHOCTH,

7) IKOJIOTH4YeCKOr0 BOCIIMTAHUSA:

c(OPMHUPOBAHHOCTh  JKOJIOTUYECKOW  KYJIbTYpbl, [OHMMAaHHUE  BIIUSHUS
COLIMAIBHO-DPKOHOMHYECKUX TIPOIIECCOB HAa COCTOSHUE MPUPOJHON M COIMAIbHOU
Cpelibl, 0OCO3HAaHUE II100ATBHOTO XapaKkTepa dKOJIOTHUYeCKUX Mpo0JieM, OpUeHTaIMs Ha
MIPUMEHEHNE MaTEeMaTHYECKUX 3HAHWM TSI PEIICHHS 3a/1a9 B 00JIaCTH OKPYIKAFOIICH
Cpenpl, TUTAHUPOBAHUE TOCTYIIKOB M OIEGHKM WX BO3MOJKHBIX ITOCJICACTBHH ISt
OKPYXKaloIlen Cpebl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIICCTBEHHOW MPAKTUKH, TOHUMAHUE MAaTeMaTHYECKON
HayK{ Kak c(epbl YeJTOBEUECKOW NEATeIbHOCTH, 3TAIOB €€ Pa3BUTHS M 3HAYMMOCTH
JUTSL pa3BUTHs LMBHIM3AIMHN, OBJAQJCHHUE S3HIKOM MATEMAaTUKH W MaTeMaTHYECKOM
KyJbTYpPO# KaK CpeJICTBOM MO3HAHUSI MUPA, TOTOBHOCTh OCYIIIECTBIISATH MPOEKTHYIO U
HCCJICIOBATEILCKYIO IEITEIbHOCTh HHANBUIYAIbHO U B TPYTIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHBbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

ba3oBble Jornyeckue 1eicTBUA:

BBIABJISATH M XAPAKTEPHU30BaTh CYLIECTBEHHBIE NPU3HAKKM MaTEMaTUYECKUX
00BbEKTOB, TTOHSATUM, OTHOIIICHUN MEXIY MOHATUAMH, (OPMYJIUPOBATH OMPEICICHHUS
MOHSITUM, YCTAHABIMUBAThH CYIIECTBEHHBIA MPU3HAK KJAcCU(UKAIMU, OCHOBAHMS JJIs
000011IeHNs U CPAaBHEHHUSI, KPUTEPUU TTPOBOJUMOTO aHAIIH3A,;

BOCIIPUHUMATb, bopMyIMpPOBATH 151 npeoOpa3oBLIBAThH CYXKICHUSL:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC,

BBISIBJISITh MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTUBOPEUHUS B
(dakTax, NaHHBIX, HAOJMIOJEHUSAX W YTBEPXKACHUSIX, Mpejaratb KpUTEpUH IS
BBIIBJIICHUS 3aKOHOMEPHOCTEN U IMTPOTUBOPEUNH;



JeNaTh BBIBOJBI C HCIOJb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHHUI 10 aHAJIOTUH;

IPOBOJIUTH CAMOCTOSITENBHO JOKa3aTeIbCTBA MAaTEMaTHUYECKUX YTBEPKACHUN
(mpsiMble U OT MPOTHBHOIO), BBICTPAUBATH ApPTyMEHTALMIO, IPUBOAUTH MPUMEPHl U
KOHTPIPHUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKIECHUS U BBIBOJIBI;

BbIOMpaTh cmoco0 pemieHus y4yeOHOM 3ajmaun  (CpaBHHUBATh HECKOJBKO
BapHaHTOB PEIICHUS, BHIOMPATh HanboJee MOAXOIAIINN C YYETOM CaAMOCTOSTEIHHO
BBIJICJICHHBIX KPUTEPUEB).

Ba3oBblIe ucciieqoBareLCKHUe J1elCTBUA:

HCIIOJIb30BaTh BOMNPOCHI KaK MCCIEIOBATEIbCKHI WHCTPYMEHT IO3HAHMS,
(bopMyIupoBaTh BOIIPOCHI, bukcupyroume IIPOTUBOPEYHE, npo0iemy,
yCTaHaBIMBAaTh HCKOMOE U JIaHHOE, (JOPMHUPOBATH TMIIOTE3Y, APTYMEHTUPOBATH CBOIO
MO3ULINIO0, MHEHHE;

IPOBOJUTH CAMOCTOSITENIBHO CINIAHUPOBAHHBIA 3KCIIEPUMEHT, UCCIIEIOBAHUE 110
YCTaHOBJICHUIO OCOOEHHOCTEM MAaTeMaTH4eCKOro OOBEKTa, SBIEHUS, Npolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAY 00bEKTaMU, SIBJICHUSMU, IPOLIECCAMU;

CaMOCTOSITENIbHO (POPMYIHpPOBaTh O0OOIIEHHS U BBIBOABI MO pe3yjibTaTaMm
IPOBEAEHHOTO  HAONIONEHHUS,  HUCCIENOBaHMs,  OLCHUBATh  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 00O0OIIECHMUI;

MIPOTHO3UPOBATh BO3MOXKHOE pPAa3BUTHE TIpollecca, a TAKXKE BBIJIBUTaTh
MPEANOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora c nundopmanmueii:

BBISBJIATH Ae(PUUNTHI MHPOpPMAIMU, JAAHHBIX, HEOOXOIMMBIX JUJIsi OTBETa Ha
BOIIPOC U ISl pELIECHUs 3a/1a4u;

BbIOMpATh MH(OPMAIMIO M3 HWCTOYHHKOB PA3JIMYHBIX TUIOB, aHAIM3UPOBATH,
CUCTEMATHU3UPOBaTh U UHTEPIPETUPOBATh UHPOPMALIMIO PA3IUYHBIX BUIOB U (POpM
IIPEICTABIICHHS;

CTPYKTYpUpPOBaTh HHGOPMAIMIO, TPEACTaBIATh €€ B PA3NIUYHBIX (popMmax,
WJUTIOCTPUPOBATH TpapUuecKu;

OLICHUBATh HaJEKHOCTh uHpopmanu o CaMOCTOSATENEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIC YHHMBeEpPCAJIbHbIE y4eOHbIE JeHCTBUS

OO0wmenne:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYXKICHHUS B COOTBETCTBUHU C YCJIOBHSIMH U
LEJSIMH OOILEHUS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U
NUCBMEHHBIX  TEKCTaxX, JaBaTb IOSACHEHMS 110 XOAYy pEIICHHWs 3aJadd,
KOMMEHTHPOBATh NIOJyYECHHBIN PE3yJIbTaT;



B XoJl¢ OOCYXIEHHUS 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOU TEMBlI,
npo0JieMbl, perraeMoi 3a/1a4u, BbICKa3bIBaTh UCH, HAllEICHHBIC HA MIOMCK PEIICHMUS,
COMOCTAaBIISATh CBOM CYXACHUS C CYXICHUSIMHU JAPYIMX YYAaCTHUKOB JHayora,
oOHapy>XUBaTh pa3IU4YMe W CXOJACTBO TMO3UIMH, B KOPPEKTHOH Qopme
(dbopMyIMpoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS;

MIPEACTABISATh PE3YNbTaThl PELICHUS 3aJa4d, SKCIEPUMEHTA, HCCIEIOBaHUA,
MPOEKTa, CaMOCTOSITENIbHO BBIOMPATh (opMaT BBICTYIUICHUS C YYETOM 3ajad
IPEe3eHTAlMU U OCOOEHHOCTEH ayAUTOPHUH.

PeryasiTuBHble yHUBeEpCAJbHbIE YUeOHbIE 1eliCTBUS

Camoopranuzamnus:

COCTaBJISITh IUIAH, AJITOPUTM PEIICHHS 3aJa4yM, BIOUpATh CIIOCOO pelieHus ¢
y4€TOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUMN ¢ yU€TOM HOBOU UH(pOPMAIIUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBI HHTEJJIEKT:

BJIaJICTh HaBBIKAMU MO3HABATEIBHON pedekcun Kak OCO3HAHUS COBEPIIAEMBIX
JEUCTBUA W MBICIUTEIBHBIX MPOILIECCOB, WX pE3YyJbTaTOB, BJAJIETh CIIOCOOAMU
CaMONPOBEPKH, CAMOKOHTPOJIS MPOLECCAa U PE3YNIbTaTa PEUICHUS MATEeMaTHYECKOU
3a/1auu;

MpPEeABUNIETh TPYAHOCTH, KOTOpPhIE MOTYT BO3HUKHYTH MPU PEIICHUU 3aJ1auu,
BHOCUTH KOPPEKTUBBI B JICSITEIIbBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HaWJIEHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yjbTaTa IEIU U YCIOBUAM, OOBSCHITh MPUUUHBI
JOCTUKEHUS WJIM HEAOCTHXKEHUS PEe3yJbTAaTOB JACSATEILHOCTH, HAXOAUTh OIIHOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHast 1eATEJIbHOCTD:

NOHUMATh WM HCMOJb30BaTh MPEUMYIIECTBA KOMAHJHOM M HWHAWUBUAYaJbHOU
paboThI NP pEIICHUH y4eOHbIX 3a7a4, IPUHUMATh LEeJIbh COBMECTHOM JIEATEIbHOCTH,
MJIaHUPOBATH OPTraHMU3ALMI0 COBMECTHOM pabOThl, pacmpenensitb BHIBI padoT,
JIOTOBApPUBATHCA, OOCYXKJaTh TMPOIECC W PE3yabTar padoThl, 0000IaTh MHEHUS
HECKOJIbKHX JIIOJIEH;

y4acTBOBaTh B TPYNIOBBIX (opMax padoThl (0OCyxkAeHHs, OOMEH MHEHHUI,
«MO3TOBBIE MITYPMBI» M MHBIC), BBIMOJHATH CBOIO YaCTh Pa0OThl U KOOPJIUHUPOBATH
CBOM JCHCTBUS C IPYTMMH YJI€HAMU KOMAaH]Ibl, OLICHUBATh Ka4eCTBO CBOETO BKJIAJa B
oOmuit  MPOAYKT MO  KpUTepusiM,  CHOPMYIUPOBAHHBIM  YYACTHUKAMU
B3aMMOJECHUCTBUA.



HPEAMETHBIE PE3YJIBTATBI

K koniy oOydenuss B 10 kjacce oOydarOmIMiiCs TOJYYUT CIEAYIOIINE
MPEAMETHBIC PE3yJbTaThl MO OTACIBHBIM TeMaM pabouell MmporpaMMbl Y4eOHOTO
Kypca «Anrebpa 1 Hayana MaTeMaTHYEeCKOTO aHAIU3ay:

Yucia v BBIYMCICHUSA:

CBOOOJTHO OMEPUPOBATh TMOHATUSIMH: pPAIMOHAIIBHOE 4YHUCJIO, OECKOHEYHas
nepuoguyeckas  JpoOb, TMPOLEHTHI, UPPALMUOHATIBLHOE  YHCIO, MHOXKECTBa
paLMOHAIBHBIX U JEUCTBUTENBHBIX YUCEI, MOYJIb AEHCTBUTEIIBHOTO YHCIIA;

MPUMEHSTH IPOOU U MPOUEHTHI JUIsl PEIICHUS] TPUKIIAIHBIX 3a]1a4 U3 Pa3TUYHbIX
OTpacier 3HaHUM U PeajbHOU KU3HU;

NPUMEHSTh NPUOIMKEHHBIE BBIYUCIICHUS, TIPABUJIA OKPYTJICHUS, TPUKUAKY U
OLICHKY pE3yJbTaTa BEIUYNCICHUN;

CBOOOJHO OMNEPUPOBATH MOHATHEM: CTENEHb C LEJIbIM IOKa3aTesieM,
HCIIOJB30BaTh MOAXOAIIYI0 (OpMY 3alUCH JEUCTBUTEIBHBIX YUCEN JJISI PEIICHUS
MIPAKTUYECKUX 3a7a4 U [IPEJICTABICHUS JAHHBIX;

CBOOOJTHO OMEpPUPOBATH MOHATHEM: apUPMETUUECKUN KOpPEHb HATypabHOU
CTETICHU;

CBOOO/IHO OTNEPUPOBATH MOHATHEM: CTETICHb C PAIIMOHATBHBIM MTOKa3aTEIEM;

CBOOOJHO OINEpUPOBATH TMOHATUSMU: JiorapudM uucha, JAECATUYHBIE U
HaTypaJbHbIC JIOTApUDMBIL;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CHUHYC, KOCHHYC, TaHT€HC, KOTAHTEHC
YHCIJIOBOTO apryMEHTA;

ONEPUPOBATh TOHATHSIMH: APKCHUHYC, APKKOCUHYC W APKTAHIE€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJTHO OMEPUPOBATH TOHATUSIMH: TOXKJIECTBO, YpaBHEHHE, HEPaBEHCTBO,
PaBHOCHUJIbHBIE YPABHEHUS U YPABHEHUSI-CIICACTBUS, PABHOCUJIbHBIE HEPABEHCTBA,;

OPUMEHSITh Pa3IUYHbIE METOAbl PELICHUs] PAIUOHAIBHBIX U JPOOHO-
pallMOHAJIBHBIX YPAaBHEHUM, NPUMEHSITh METOJ HWHTEPBAJIOB JUISl  PEIICHUSA
HEPABEHCTB;

CBOOOJHO OINEpPUPOBATHh TMOHATHUSMU: MHOTOYIEH OT OJHON TEePEMEHHOM,
MHOTOUWJICH C HeJbIMA Kod(phuliMeHTaMu, KOPHU MHOTOWICHA, TPUMEHSTh JICJICHHUE
MHOTO4JIECHA HAa MHOTOWIEH C OCTaTkoMm, TeopeMmy be3dy u teopemy Buera mns
peLIeHUs 3a1aY;

CBOOOJTHO OMIEPUPOBATH MOHATUSIMU: CUCTEMA JIMHEWHBIX YPaBHEHUN, MaTPHUIIA,
ONpPENENIUTENIb MaTpullbl 2 X 2 M €ro IeOMETPUYECKHI CMBICI, HCIOJIb30BATh
CBOWCTBa oOmpeaenuTenss 2 X 2 1us BBIYUCIEHUS €ro 3Ha4eHUs, NPUMEHATH
ONPEAECIUTENIN Uil PELUICHUS CHUCTEMbl JIMHEMHBIX YPAaBHEHHH, MOJIECIUPOBATH



pealibHble CUTYyalldd C TMOMOIIbIO CHCTEMBbI JIMHEWHBIX YpaBHEHHH, HCCIEI0BaTh
MOCTPOCHHBIE MOJIEIHN C TMOMOIIBIO MATPULl U OMpeIeIuTeNeii, HHTePIPETUPOBATD
MOJIYYCHHBINA PE3YJIbTAT;

UCIIOJIb30BaTh CBOWMCTBA JEHUCTBUW C KOpPHSAMU JUIA TpeoOpa3zoBaHUs
BBIPAKCHHN;

BBITIOJHATH NMPE0oOpa30BaHMs YMCIIOBBIX BBIPAXKEHUH, COAEPIKAIIUX CTENEHH C
palMOHAIBHBIM [TOKA3aTENEM;

UCIIOJIb30BaTh CBOMCTBA JIorapu(PMoOB A MpeoOpa3zoBaHus JorapuGMUUecKuxX
BBIPKEHUM;

CBOOOZIHO OMNEpPUPOBATh MOHATHSIMH: HPpPALMOHAIBHBIC, TOKAa3aTENbHbIE U
JorapuMuUecKue ypaBHEHUS, HAXOJUTh WX PEIICHHS C MOMOIIBI0 PABHOCHIBHBIX
NEPEXO0JI0B WJIN OCYIIECTBIISAS IPOBEPKY KOPHEH;

IPUMEHATh OCHOBHBIE TPUTOHOMETpHUYECKHE (PopMynbl A MpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHU;

CBOOOJHO  ONEPUPOBATH MOHSATHUEM: TPUTOHOMETPUYECKOE  YpaBHEHHUE,
OPUMEHATh  HEoOXoAaumble  (QOpMYyNbl  AJiA  pPEUICHUs]  OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI;

MOJICIMPOBaTh pEaJbHbIE CHUTyallMM Ha $3bIKE aireOpbl, COCTABIATH
BBIPDAKEHMS, YpaBHEHMsS, HEPAaBEHCTBA IO YCIOBUIO 3aJlayd, HCCJIENI0BATh
MOCTPOEHHBIE MOJIEH C UCIIOIb30BAHUEM alllapaTa ajreopsl.

DOyHkuMU ¥ rpapukm:

CBOOOJTHO OIEpPUPOBATH MOHATHAMU: (DYHKIHS, CHOCOOBI 3amaHus (yHKIIHH,
B3aUMHO 0OpaTHbIe (QYHKIIMH, KOMIO3UIIUA GYHKINN, TpaduK QYHKIIMH, BBITOIHSATH
aJIeMEeHTapHbIE TPeoO0pa3zoBaHusi rpa@uKoB GyHKIIHIA;

CBOOOJHO OIEPUPOBATH MOHATUSIMHU: OOJACTh OINPEAECIECHHUS U MHOKECTBO
3HaYeHUN QYHKIMU, HYJIH QYHKIIHH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOZHO OMEpUPOBAaTh MOHATUAMM: UETHbIE W HEYETHbIE (YHKIIHH,
nepuoanyueckue (yHKIUHU, MPOMEKYTKH MOHOTOHHOCTU (DYHKIIMH, MAKCUMYMBbI U
MUHUMYMBl (YHKIIUH, HauOOJbIlleE W HaWMEHbIIee 3HaYeHWEe (YHKINH Ha
IPOMEKYTKE;

CBOOOJHO OMEpPUPOBATh MOHATUSIMM: CTENeHHass (QYHKUHUS C HATYpaJbHBIM U
LEeJNbIM TOKa3aTeleM, Ipa@UK CTENeHHOW (YHKUMUM C HaTypaldbHBIM M LEIBIM
nokasaresnem, Trpaduk KOpHA N-OM cTeneHW Kak (yHKUUU OOpaTHOW CTENEHU C
HATYypaJIbHBIM ITOKa3aTeleM;

OTIEpUpPOBATh TMOHITHSIMH: JIMHEWHAs, KBaJpaTHUHas W JIpOOHO-TUHEHHAS
(GyHKIIUH, BBITIOIHATE 3JIEMEHTAPHOE HCCIEA0BaHNE U MIOCTPOEHUE UX TPAPUKOB;

cBOOOZHO OMNEpUpOBaTh TMOHATUSAMHU: TOKa3aTeNbHAass U Jorapudmuueckas
GyHKIMHM, MX CBOWCTBa W rpaduKH, HUCHOJIb30BaTh HUX TIpaQuKU IJis pelieHus
YPaBHCHUH;



CBOOOZHO OMNEpUPOBATH TMOHATUSIMHU: TPUTOHOMETPUYECKAs OKPY>KHOCTD,
OTIpe/ieNIeHUE TPUTOHOMETPUUECKHUX (YHKIUI YUCIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku  GYyHKUMA 1 HCCIENOBAaHUS  MPOIECCOB U
3aBUCUMOCTEH TpHU pELICHUU 3aJad U3 JIPYTUX YYEOHBIX MPEIMETOB M pealbHOU
’KU3HU, BBIpaXXaTh (HOpMyJIaMU 3aBUCUMOCTH MEK/y BETUUUMHAMU;

Hauyajna maTeMaTH4eCKOro aHaJM3a:

CBOOOZHO OIEpHpPOBaTh MOHATHAMH: apupMeTHUecKass U TeoOMEeTpUYecKas
nporpeccusi, 0ECKOHEYHO YOBIBAIOIIAsi T€OMETPUYECKasi MPOrpeccusi, JTUHEHHBIN U
AKCTIOHEHIIUATBHBIN POCT, (opMylia CIOKHBIX MPOILIEHTOB, UMETh MPEICTABICHUE O
KOHCTAHTE;

WCIIONIb30BaTh MPOTPECCHHU ISl DPEIICHUS peajbHBIX 3adad MPHUKIATHOTO
XapakTepa;

CBOOO/IHO ONEpPUPOBATh MOHATUSAMU: IMOCIEAOBATEIBLHOCTh, CIOCOOBI 3a/aHus
MOCJIC0OBATEILHOCTEH, MOHOTOHHBIE M OrPAaHUYEHHBIE IOCJIEI0BATEIBHOCTH,
MOHUMATH OCHOBBI 3apOK/ICHUSI MaTEMAaTHUYECKOTO aHaIN3a KaK aHaian3a OECKOHEYHO
MaJIbIX;

CcBOOO/IHO ONEpUPOBATHh NMOHATHUAMU: HENpPEpbIBHbIE (DYHKLMHU, TOUKH pa3pbiBa
rpaduka QyHKIINH, aCUMITOTHI rpaduka PyHKIUY;

CBOOOMHO OIEpUpPOBaTh MOHSATHEM: (YHKIHS, HENpephIBHAs Ha OTpe3Ke,
MPUMEHSTHh CBOMCTBA HETPEPHIBHBIX (DYHKITUH JJIs1 pEeLICHUS 3a/1a4;

CBOOOHO OMEPHUPOBATH MOHATHAMHU: TEpBasi U BTOpas MPOU3BOAHBIC (PYHKIIHH,
KacatenbHas K Tpaduky QyHKIUY;

BBIUKCIISTh MPOU3BOJHBIE CYMMbI, HMPOU3BEIEHUS, YACTHOIO U KOMIIO3HMIIUU
AByX (YHKIMH, 3HATH TPOU3BOIHBIC AIEMEHTAPHBIX (PYHKIIHIA;

HCIIOJIb30BaTh TE€OMETPUUECKU U (U3MUECKUI CMBICH TPOM3BOAHOW Jis
peleHus 3a1au.

MHoKecTBa M JIOTHKA:

CBOOO/IHO ONEPUPOBATH MOHATUSIMU: MHOKECTBO, OTIEpAlluU HaJl MHO>KECTBAMU;

MCTIOJIb30BaTh TECOPETHKO-MHOYKECTBEHHBIN ammapaT A OMHCAHUS PEeaTbHBIX
MIPOIIECCOB U SBIICHUH, MPU PEIICHUN 3a/1a4 U3 IPYTUX yUeOHBIX MPEAMETOB;

CBOOOZHO OINEpUPOBATh MOHITUSAMH: OIpeNeJeHHe, TeopeMma, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MaTEeMaTHYECKOTO OOBEKTa, JOKa3aTelIbCTBO, PaBHOCHUJIbHBIC
ypaBHEHHUS U HEPABEHCTBA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIe (LM (POBbLIE)
n/n NPOrpamMMbl Bcero Koutpobire o0pa3oBaTesbHbIE PecypChl
padoThI
MHOK€eCTBO IEMCTBUTENBHBIX YUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CreneHHas QyHKIHS C 12 0
L[eJIbIM TIOKa3aTesIeM
3 Apudmerndeckuii KOpeHb N-0¥ CTEIICHHU. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkmnms. [TokazarenpHbIC 10 0
ypaBHEHUS
5 Jlorapudmuueckas GyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHHs
6 TpuroHomeTpuuecke BoIpaXeHus 1 29 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHU 10
HenpepsiBable pynkiuu. [IponszBoanas 20 1
9 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3AIIHS 5
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 )




IHHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

KoaunuecTBO yacoB DJIeKTPOHHbIE

Ne uudgposbie
Tema ypoka KoHTpoJibHbIE
oOpa3oBaTe/ibHbIE

n/n Bcero
pecypchl

padoThI

[[MHOkecTBO, oneparuu
HaJ MHOXECTBAMHU U UX 1
CBOMICTBa

JHuarpammsl Diinepa-Benna 1

[TpumMeHeHHe TEOpPETUKO-
MHOECTBEHHOTO aIrlrapara 1
JUTSL PEIICHUS 3a]1a9

PanmonaneHble yucna.
OOBIKHOBEHHBIE U
JeCATUYHbIE podHu, 1
MIPOIICHTHI, OECKOHEUHBIC
MEpUOANYECKHE 1podu

PannonaneHble yncna.
OOBIKHOBEHHBIE U
JeCATUYHbIE pooHu, 1
MIPOIICHTHI, OECKOHEUHBIC
MEPUOANYECKHE 1podU

[Tpumenenue apobeit n
MPOLIEHTOB JUTS PEIICHUS 1
MPUKIAAHBIX 3a1a4

[Tpumenenue apobeit n
MPOLIEHTOB JUTS PEIICHUS 1
NPUKJIAJHBIX 32124

JlelicTBUTENbHBIC YHCTIA.
PanmonanbsHeie 1
HppalMOHAIIbHBIE YHCIIa

Apudmernueckue
OIepanuu C 1
NeHCTBUTENbHBIMH YUCIIaMU

10 Moaynb 1EMCTBUTENBHOTO

YlCJIa U €r0 CBOMCTBA

[TpubnuxEénnpie
11 BBIUHCIIEHMS], TPaBUIIA 1

OKpYTJICHU, IPUKHUIKA U



12

13

14

15

OLIEHKA pe3yJbTaTa
BBIYUCIIEHUI

OcHOBHBIE METOABI
peleHust LeNbIX U IpoOHO-
paLMOHAIBHBIX YPABHEHUIN
Y HEPaBEHCTB

OcHOBHBIE METOBI
pelIeHus eNbIX U APOOHO-
paloHaIbHBIX YPAaBHEHHM
Y HEPaBEHCTB

OCHOBHBIE METOJIBI
perieHus 1eNbIX U IPOOHO-
paloOHaIbHBIX YPaBHEHHIA
Y HEPaBEHCTB

MHorousneHs! 0T OIHON
nepeMeHHo. /lenenne
MHOI'O4JIEHA Ha MHOTOYJICH
¢ ocratkoM. Teopema besy

16

MHOTOYJICHBI C TEITBIMH
kod(durmentamu. Teopema
Buera

17

18

19

20

21

Pemenue cucreM TMHENHBIX
YpaBHEHUU

Pemenue cucrem JIMHENHBIX
ypaBHEHUH

Marpuia cuctemsl
JIMHEWHBIX YPABHEHUM.
Onpenenurens MaTpuLbl
2x2, ero reoMeTpUYECKU
CMBICJI U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYCHUS

Onpenenurens MaTpuLbl
2x2, ero reoMeTpUYECKU
CMBICJ U CBOMCTBA;
BBIYHCJICHUE €r0 3HAYCHUS

IIpuMeHeHue onpenenurTens
JUIS pELLIEHUs] CUCTEMBI
JIMHEWHBIX YPaBHEHUN

22

Pemrenne npukiragapeix
3a/1a4 ¢ TOMOUIBbIO CUCTEMBI
JIMHEUHBIX YPaBHEHUN




23

Pemenue npuknagHeix
3a/1a4 C IIOMOIIBIO CUCTEMBI
JIMHEWHBIX YPAaBHEHUHN

24

25

26

27

28

29

30

KonTponbHas pabora:
"PanrionansHbie ypaBHEHHS
1 HepaBeHCTBA. CUCTEMBI
JIMHENHBIX YypaBHEHUN"

DyHKIUA, CTTOCOOBI
3a1aHus QYHKIIAH.
B3aumHo obpaTHBIC
¢byakuu. Kommosunus
byHKIUH

I'paduk Qynkuuu.
DneMeHTapHbIe
npeoOpa3oBaHus TpaguKoB
byHKIUH

Ob6nacTh onpeneneHus u
MHO>KECTBO 3HAUEHUI
¢byukun. Hynu pyakiuu.
[IpomexxyTku 3HaK
MMOCTOSTHCTBA

YETHbIE U HEUETHBIE
¢bynkuuu. [Tepuoauueckue
¢bynkuuu. [IpoMexyTku
MOHOTOHHOCTH (PYHKIIMH
MakcuMyMBbl 1 MUHUMYMBI
¢ynkuuu. Hanbonbee n
HauMEHbIIIEE 3HAUECHUE
(GYHKIIMN Ha IPOMEXKYTKE
JInHenHas, kBagpaTuyHas U
ApoOHO-TUHENHHast QyHKIMH

31

DneMeHTapHOoe
UCCIIEIOBaHKE U
MIOCTPOEHUE I'Pa(UKOB ITUX

byHKIUH

32

DJIeMeHTapHOe
UCCIIEIOBaHKE U
MOCTPOEHUE TPaUKOB ITHX

byHKIHIT

33

CTerneHs ¢ 1eabIM
nokazarejieM. bunom
Hrrorona




34

CreneHsn ¢ 1EIBIM
nokasarejieM. buaom
Hrrotona

35

36

37

Crenennast GyHKIHS C
HATypaJIbHBIM H LIEJIBIM
nokaszareisem. E€ cBoiicTBa
u rpaduk
O6061menue."CtenenHas
¢bynkums. E€ cBolicTBa n
rpa¢pux"

Apudmerndeckuii KOpeHb
HATypaJIbHOM CTETEHU U €To
CBOMCTBA

38

Apudmernuecknii KOpeHb
HaTypaJbHOH CTENIEHU U €ro
CBOMCTBa

39

[Tpeobpa3oBaHUs YUCIOBBIX
BBIPAKECHUH, COAEPIKALUX
CTEIIEHU U KOPHHU

40

41

42

43

44

45

IIpeoOpa3oBaHus UUCIOBBIX
BBIPAYKEHHI, COJIEPIKAILNX
CTEIIEHU U KOPHHU
IIpeoOpa3oBaHus UUCIOBBIX
BBIPAKEHUH, CONEPIKALLUX
CTEIIEHU U KOPHU
Hppanmonanbusie
ypaBHeHUs1. OCHOBHbIE
METOBI PEILICHUS
HUPPALMOHAIIBHBIX
ypaBHEHUH

Hppanunonanbusie
ypaBHeHUs1. OCHOBHbIE
METOBbI PEILICHUS
HUPPALMOHAIIBHBIX
ypaBHEHUH

HppaunonanbHbie
ypaBHeHUs1. OCHOBHBIE
METO/IbI PELIEHUS
HppalMOHAIIBHBIX
YpaBHEHUI

PaBHOCUIBbHEIE nepexoanl B
peUICHUN UPPALUOHAJIBHBIX




YpaBHEHUH

46

47

PaBHOCHIIBHBIE TIEpEXObI B
pelIeHNH UPPAUOHATIBHBIX
ypaBHEHUI

PaBHOCUIBbHEIC nepexoanl B

pElIeHNH UPPAUOHATIBHBIX
ypaBHEHUU

48

PaBHOCHIBHEIE Nepexoul B
pPeIICHUN UPPALUMOHAJIbHBIX
YpaBHEHUU

49

CaoiicTBa 1 rpauK KOpHs
N-oli cTerneHu KaK (GyHKIUU
00paTHOM CTEIeHHU C
HaATYpaJIbHBIM ITOKa3aTelIeM

50

51

52

CoiicTBa 1 rpa@uK KOpHS
N-oli cTerneHu KaK (GyHKIUU
0o0paTHOM CTEIeHU C
HaTYpaJIbHBIM ITOKa3aTelIeM

KonTponbHas pabora:
"CTeneHu u KOpHHU.
Hppaumonansusie
ypaBHEHUS"

CreneHs ¢ panrOHaJIbHBIM
rokasaTelieM M ¢€ CBOMCTBA

53

Crenens ¢ paliioOHATBHBIM
IIOKa3aTelieM U €€ CBOMCTBA

54

55

Crenens ¢ palioOHATBHBIM
IIOKa3aTelieM U €€ CBOMCTBA

IToka3zarenbHast QyHKIMS,
e€ cBoiicTBa U rpaduk

56

Ucnons3oBanue rpadpuka
(GYHKIUM 1715 peLIeHUs
ypaBHEHUH

57

58

59

Hcnons3zoBanue rpadpuka
(GYHKIUM 1715 peLIeHUs
YpaBHEHUI

[TokazaTenbHbIe ypaBHEHUS.
OCHOBHEBIE METOBI
perieHus oKa3aTeIbHBIX
YpaBHEHUI

Iloka3zaTenbHbIC YpaBHCHMU.




OCHOBHBIE METOJIBI
pElICHUS TOKa3aTeIbHBIX
YpaBHEHUU

60

61

62

[Toka3zaTenbHBIC YpaBHEHUS.
OCHOBHBIC METOIBI
pelIeHUS TOKa3aTeIbHBIX
YpaBHEHUU

O06001eHre TEMbI
"[TokazaTenpHast GyHKIIHS.
[TokazarenbHble
ypaBHEHHUS"

Jlorapudwm uucna. CBoiicTBa
nmorapupma

63

Jlorapudwm gucna. CoricTBa
nmorapupma

64

65

Jlorapudm gucna. ColicTBa
norapudma

JlecaTUYHbBIC U
HaTypaJIbHBIE JTOTaPU(PMBI

66

Hecstuunbie u
HATypaJIbHBIC JIOTAPUPMBI

67

68

69

[IpeobOpaszoBanue
BBIPAYKEHHI, COJIEPIKAILNX
norapupmMbl
ITpeoOpas3oBanue
BBIP@KEHUH, COJICPIKAIINX
Jorapu@msl
ITpeoOpaszoBanue
BBIP@KEHUH, COJICPIKAIINX
Jorapupmbl

70

Jlorapupmuueckas
¢byHKIMS, €€ cBOIICTBa U

rpaduk

71

72

73

Jlorapupmuueckas
byHKIMS, €€ CBOMCTBA U
rpaduk

Hcnons3oBanue rpaduka
GyHKIMH 7151 PEeIIeHUs
YpaBHEHUI
Hcnons3oBanue rpaduka
GYHKITUH 1715 peIIeHHs




YpaBHEHUH

74

75

76

77

78

79

80

Jlorapupmuueckue
ypaBHeHUsI. OCHOBHBIC
METOJIbI PEIICHUS
JorapuMUIECKIX
YpaBHEHUU

Jlorapupmuueckue
ypaBHeHUsI. OCHOBHBIC
METOJIbI PEIICHUS
JorapuMUIECKIX
YpaBHEHUU

Jlorapupmuueckue
ypaBHeHUs. OCHOBHbIE
METO/IbI PeIIeHUs
JorapuPpMUICCKIX
YpaBHEHUU

PaBHOCHIIBHBIE IEPEXO/BI B
pereHnn
Jorapu(pMUIECKUX
YpaBHEHUU

PaBHOCHIIBHBIE TIEPEXO/BI B
pereHnn
Jorapu(pMUIEeCKUX
YpaBHEHUU

KonrtponbHas pabora:
"Jlorapudmuueckas u
nokaszaresnabHast (QyHKIHAL.
Jlorapudpmuueckue u
MOKa3aTeIbHbIE ypaBHEHUS"

CuHyc, KOCUHYC, TAHTE€HC U
KOTaHT'€HC YHCIIOBOTO
apryMeHTa

81

CuHyc, KOCUHYC, TAHTE€HC U
KOTAHT€HC YHCIIOBOTO
apryMeHTa

82

83

84

ApKCHHYC, apKKOCHHYC U
ApPKTaHI'€HC YHCIOBOTO
apryMeHTa

ApKcHHYC, apKKOCUHYC U
ApPKTaHI€HC YHCIOBOTO
apryMeHTa

Tpuronomerprueckas




OKPY>KHOCTb, OTIpe/IeJICHHE
TPUTOHOMCTPHUYCCKUX
(GyHKIMN 9HUCIOBOTO
aprymMeHTa

85

Tpuronomerpuueckas
OKPY’KHOCTb, OIIpEICICHHE
TPUTOHOMETPUUECKHUX
(GyHKIMN 9HUCIOBOTO
apryMmeHra

86

87

88

OcHoBHBIC
TPUTOHOMETPUYECKHUE
bopmyIbl

OCHOBHEBIE
TPUTOHOMETPUYCCKHE
bopmyIbl

OcCHOBHEBIE
TPUTOHOMETPUYCCKHE

bopMyIibl

89

OCHOBHEBIE
TPUTOHOMETPHUICCKHE

bopMyIibl

90

[TpeobOpaszoBanue
TPUTOHOMETPHUYECKUX
BBIPA)KCHUI

91

92

93

ITpeoOpas3oBanue
TPUTOHOMETPHUUECKUX
BBIPa)KCHU I

ITpeoOpas3oBanue
TPUTOHOMETPUYECKHUX
BBIPAKECHUIN

ITpeoOpas3oBanue
TPUTOHOMETPUYECKHUX
BBIPAKECHUIN

94

Pemenne
TPUTOHOMETPUYECKUX
ypaBHEHUH

95

96

Pemenue
TPUTOHOMETPUYECKUX
YpaBHEHUI

Pemenue
TPUTOHOMETPUUYECKUX




YpaBHEHUH

97

98

Pewenne
TPUTOHOMETPUYECKHUX
ypaBHEHUI

Pemenue

TPUTOHOMETPHUYECKHX
ypaBHEHUU

99

Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHUU

100

101

102

103

104

105

Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHUU

KonTponbHas pabora:
"Tpuronomerpuyeckue
BBIPKECHUS U
TPUTOHOMETPUYECKHUE
ypaBHEHUS"

IlocnenoBaTeabHOCTH,
cIocoObI 3a1aHus
IMOCJIEIOBATEILHOCTEIA.
MeTtox MaTeMaTHIeCKO
WHIYKIIUU
MOHOTOHHBIE U
OTrpaHUYECHHbBIE
IMOCJIEIOBATCILHOCTH.
Hcropus ananusa
OECKOHEUHO MaJIbIX

Apudmernueckas
nporpeccus

I'eomerpuueckas
nporpeccust

106

beckoneuno yoObIBaroriast
reoMeTpHuUecKast
mporpeccus

107

108

Cymma OeckoHEeYHO
yOBIBaroIIei
r€OMETPUYECKOMN
MPOrpeccuu

JInHelHbI 1
AKCIIOHEHLIMAIBHBIN POCT.




109

110

111

112

Yucno e. Dopmyia
CJIO’KHBIX IPOLIEHTOB

Jlunelinbiil u
AKCIIOHECHIIMAIBHBIN POCT.
Yucno e. Dopmyia
CJIOXHBIX MPOLICHTOB

Hcnonn3oBanue
MIPOTPECCUU JJIS PEIICHUS
peanbHBIX 3a/1a4
MIPUKJIATHOTO XapaKTepa

Hcnonn3oBanue
MIPOTPECCUU JJIS PEIICHUS
peanbHBIX 3a/1a4
MPUKJIATHOTO XapaKTepa

HenpepriBable GyHKIIUN U
HUX CBOWCTBA

113

Touka pa3psiBa.
AcumnrToTsl rpadukoB

byHKIUH

114

115

CaoiicTBa pyHKLIUI
HEMPEPBIBHBIX HAa OTPE3KE
CoiicTBa GyHKIIHIA
HEIPEPBIBHBIX HAa OTPE3KE

116

117

118

Meto1 HHTEPBAIOB ISt
peLIECHNS] HEPABEHCTB
Mertox HHTEPBAIOB IS
peLIECHNS] HEPABEHCTB
Mertox nHTEPBAIOB IS
pELIEHNS HEPABEHCTB

119

[IpuMeHeHne cBOWCTB
HENPEepBIBHBIX PYHKINN
JUIS peIeHus 3a1a4

120

121

[IpuMeHeHne cBOWCTB
HENpPEepBIBHBIX PYHKINN
JUIS peIeHus 3a1a4

[TpousBonHas GyHKIUU

122

Onpenenenue,
F€OMETPUUYECKUN CMBICTT
MIPOU3BOIHOMN

123

Onpenenenuve, Gpu3nyecKuit
CMBICII ITPOU3BOHOMN




YpaBHEHHE KacaTeIbHOU K

124 rpaduKy QyHKIHH L

125 YpaBHeHuUe KacaTeIbHOU K 1
rpaduky GyHKIHHA

196 [IpousBoaHbie ) 1
3JIEeMEHTapHBIX (YHKIIUHA

197 [IpousBoaHbie ) 1
AJIEMEHTAPHBIX (QYHKIHUN
[Ipou3BoHAS CyMMBI,

128 MIPOM3BEICHUS, YACTHOTO 1
byHKIUH
[Ipoun3BoHAS CYyMMBI,

129 MIPOM3BEICHUS, YACTHOTO 1
byHKIUH

130 HpomB(zI{Has{ KOMIIO3UIINH 1
byHKIUH

131 KonTponbHas padora: 1
"[IponzBoanas”
[ToBTOpeHME, 0000MIIEHNE,

132 CUCTEMAaTHU3alNs 3HAHUN: 1
"VpaBuenus"
[ToBTOpeHue, 06001mEeHNE,

133 CUCTEMAaTHU3alNs 3HAHUN: 1
"OyHKIMN"

134 [ToBTOpeHwue, 06o6meH1iIe, 1
CUCTEMaTHU3aIlUsl 3HAHUH

135 [ToBTOpEHuUE, 06o6meHIfe, 1
cUucTeMaTu3aIys 3HaHUI

136 [ToBTOpEHuUe, 06o6meHIfe, 1
cUcTeMaTu3alys 3HaHUI

OBIIEE KOJIMYECTBO YACOB 136

[10 ITPO'PAMME
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