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INOACHUTEJIbBHASA 3AIIMCKA

VY4eOHblil Kypc «Anrebpa W Hayajda MaTEeMaTHMUECKOTO aHajM3a» SBISETCS OJAHMM U3 HauOoyiee 3HAYMMBIX B
mporpamMme CpeaHero oOIero o0pa3oBaHus, MOCKOIBKY, C OJHOW CTOPOHBI, OH 00ECIeYNBAECT HMHCTPYMEHTAIBHYIO 0a3y
JUIS W3YYEHHS BCEX ECTECTBCHHO-HAYYHBIX KYPCOB, a C JIpYrod CTOPOHBI, ()OPMHUPYET JIOTUYECKOE U aOCTPaKTHOE
MBIIJICHHE OOYYaloMMXCs Ha YpOBHE, HEOOXOTUMOM JJisi OCBOCHHUS HH(POPMATHKH, OOIIECTBO3HAHUSA, WCTOPHH,
CJIOBECHOCTH U JPYTHX AWCHMILIMH. B paMkax gaHHOTO ydeOHOro Kypca OOydaroliuecsl OBIAACBAIOT YHHUBEPCATbHBIM
S3BIKOM COBPEMEHHOM HayKu, KOTOpas (OpMYIUPYET CBOU JOCTHKEHHS B MaTeMaTH4eCcKon (opme.

VY4eOHbIi Kypc anreOpbl M Hayal MaTeMaTHYEeCKOrO aHalIM3a 3aKjaJbIBa€T OCHOBY MJI YCIEIIHOTO OBJaJCHUS
3aKOHaMu (U3UKH, XUMUHU, OUOJIOTUH, TOHUMAHUS OCHOBHBIX TEHJCHITMHI Pa3BUTHUS SKOHOMHKHU U OOIIECTBEHHOM KU3HH,
MI03BOJIIET OPUEHTHUPOBATHCS B COBPEMEHHBIX ITU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHIX, YBEPEHHO HCIIOIB30BATh UX JIJIS
nanpHenero o0pa3oBaHus U B TIOBCETHEBHOM >kKU3HU. B TO e Bpems oBiajieHue aOCTPaKTHBIMU M JIOTHYECKU CTPOTUMU
KOHCTPYKUHMSIMU aireOpbl 1 MaTeMaTUYeCKOro aHaln3a pa3BUBAEeT YMEHHE HAaXOJUTh 3aKOHOMEPHOCTHU, 0OOCHOBHIBATH
UCTUHHOCTD, IOKA3bIBAaTh YTBEPXKJIEHUS C MOMOILBIO MHAYKIIMHA U PACCYKIATh N€TyKTUBHO, UCIOJIb30BaTh 0000IICHUE U
KOHKpETH3aIio, abcTparnpoBaHue U aHAJIOTHIO, (GOPMUPYET KPEaTHBHOE U KPUTHUECKOE MBIIIUICHHE.

B xone uzydenus yueOHOTo Kypca «Anrebpa 1 Hauajga MaTeMaTHYeCKOTO aHaIn3a» 00yJaronirecs moaydaroT HOBBIT
OMBIT PEIICHUs MPUKIATHBIX 33/a4, CAMOCTOSATEIBHOIO MOCTPOCHHS MaTeMaTHMYECKHUX MOJENel pealbHbIX CUTYallUH,
MHTEPIIPETALNN MTOTYYSHHBIX PEUICHHI, 3HAKOMSTCS C IpUMEpaMi MaTeMaTHUECKUX 3aKOHOMEPHOCTEH B MPUPOJIE, HAYKE
¥ ICKYCCTBE, C BBIJAIONIMMUCS MAaTEMaTUIECKUMHU OTKPBITUSAMHU U UX aBTOPaMHU.

Y4eOHbIi Kypc 001agaeT 3HaYUTEIbHBIM BOCTIUTATEILHBIM MTOTEHIIMAJIOM, KOTOPBIN peau3yeTcs Kak 4yepe3 yueOHbIN
MaTepuay, CHOCOOCTBYIOIIMH (OPMUPOBAHUIO HAYYHOTO MHPOBO33PEHMs, Tak U uepe3 chenupuky ydyeOHOU
JESTEIbHOCTH, TpeOyIoueil NpOoAOHKUTEIbHON KOHLEHTPAlMU BHUMAHMS, CAMOCTOSITEIbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJYYCHHbIN pe3yibTar.

B ocHoBe meToauku oO0yueHHs anreOpe W HadajdaM MaTeMaTHYeCKOTro aHalln3a JIKUT JEATEIbHOCTHBIA MPUHIIUI
00yueHus.



B crpykType ydebHoro kypca «Anrebpa ¥ Havala MaTEeMaTHYECKOTO AaHAIM3a» BBIACICHBI CIETYIOIIHE
cozepKaTeIbHO-MeToAnuecKkre Juann: «Uncna u BerauciaeHus», « OyHKIUU U rpapukm», «YpaBHEHUS U HEPABEHCTBAY,
«Hauana maremMatnyeckoro anammsa», «MHOXeCTBa W JIOTHKa». Bce OCHOBHBIE COMEPIKATEIbHO-METOINYECKUE JIMHUU
U3yYaloTCs Ha MPOTHKEHUH JBYX JIET 0OYUCHHsI HAa YPOBHE CPEIHET0 o0IIero 00pa3oBaHus, €CTECTBEHHO JOMOIHSS IPYyT
Jpyra W TIOCTENIEHHO HACHIIIAasCh HOBBIMH T€MaMW M pasneiamu. JlaHHBIM y4eOHBINH Kypc SIBISETCS WHTETPATHBHBIM,
MIOCKOJIbKY OOBEAMHSIET B cebe cojep)KaHWe HECKOJbKMX MATeMAaTUYeCKHX JUCIUIUIMH, TaKuX Kak anreopa,
TPUTOHOMETPHsSI, MATEMAaTUYCCKUN aHAIIM3, TEOPUS MHOXKECTB, MaTeMarnueckas joruka u apyrue. [lo mepe Toro kak
oOyJaromyecs: OBIaJeBaroT BcE 0osiee IMHUPOKUM MATEeMAaTHISCKUM armapaToM, Y HUX MOCIE0BaTeIbHO (GhopMUpYyeTCs U
COBEPIICHCTBYETCSl YMEHHUE CTPOUTH MATEMAaTUYECKYIO MOJIENb PEATbHON CUTYAINH, TPUMEHSITH 3HAHWSI, TOJIyICHHBIE TIPU
U3YYCHUU Y4YeOHOTO Kypca, ISl PEHICHHS CaMOCTOSITENIbHO C(OpMyIHMpOBaHHOW MaTeMaTHYECKOW 3ajadd, a 3aTeM
WHTEPIPETUPOBATH CBOM OTBET.

CopeprkarenbHO-METOANYECKas TUHUS «Yucna v BBIYUCICHHS 3aBepiiacT GOpMHUPOBAHUE HABBIKOB MCIIOJIb30BAHUS
JNEeUCTBUTEIBHBIX YHUCEII, KOTOPOE OBLJIO HAaYaTO Ha YPOBHE OCHOBHOTO 00111eT0 00pa3oBanus. Ha ypoBHe cpeaHero oomiero
oOpasoBaHus 0co00e BHUMaHUE YIEIAETCS (OPMHUPOBAHUIO HABBIKOB PAIIMOHAILHBIX BBHIYMCIICHUH, BKIIFOUAIOIINX B CeOs
UCIIOJIb30BAaHUE PA3TMYHBIX (DOPM 3aMUCH YKCIIA, YMEHHUE JeNaTh MPUKUJIKY, BBITIOTHSATH MPUOIMKEHHBIC BHIYUCIICHHS,
OIICHMBATh YMCIIOBBIC BBIPAKEHUS, padOTaTh ¢ MAaTEMAaTHYECKUMHU KOHCTAHTaMU. 3HAKOMbBIC OOYyYaroIIUMCs MHOXKECTBA
HATypaJbHBIX, IEJbIX, PAMOHATBHBIX U JEUCTBUTEIBHBIX YHCEN JOMOJHIIOTCS MHOXKECTBOM KOMIUIEKCHBIX uuncen. B
KaKJIOM U3 3THX MHOXKECTB pacCMAaTPUBAIOTCSI CBOMCTBEHHBIC €My CIICIIU(PUUSCKHAC 3aa9H M OTICPAIMH: JACIICHUE HaIelo,
OTICPUPOBAHUE OCTAaTKaMHU Ha MHOXECTBE IIEJBIX YHCEN, OCOObIC CBOMCTBA PAIlMOHAIBHBIX M HPPAIMOHAIBHBIX YHCE],
apudMeTUYECKHUEe Olepaluy, a TaKKe U3BJICUEHHWE KOPHS HATYpaJIbHOM CTENEHHM HAa MHOYKECTBE KOMIUIEKCHBIX YHCE].
brnaronapsi mocnenoBaTeNbHOMY PACIHIMPEHUIO KpPyra HCIOJIB3YeMbIX YHUCET M 3HAKOMCTBY C BO3MOXXHOCTAMH HUX
NPUMEHEHUS TSl peIISHUS Pa3IUIHBIX 33/1a4 (POPMHUPYETCS TIPEICTABICHUE O SAMHCTBE MATEMAaTHKH KaK HAYKH M €€ POJIH
B TIOCTPOCHUHU MOJIEJIEH pEallbHOTO MHUPA, IMIUPOKO KUCIOIB3YIOTCS 00001IeHNE 1 KOHKPETHU3AIIUA.

Jluaus «YpaBHEHHSI 1 HEPABEHCTBA» peaM3yeTCs Ha MPOTSHKCHHHM BCETO OOYUYEHHWS HA YPOBHE CPEAHETO OOIIEro
o0pa3oBaHMs, TOCKOJIbBKY B KakJaoM pazjaene lIporpaMmbl NMpeaycMOTPEHO pEIIeHHE COOTBETCTBYIONIMX 3anad. B
pe3ynbpTaTe O0O0ydYaroluecs OBJIAJIEBAIOT PA3IMYHBIMM METOAAMH  PEIICHUS pallMOHAIBHBIX, HWPPAIMOHAIBHBIX,
MOKA3aTeNIbHBIX, JIOTApU(DMHUUECKUX W TPUTOHOMETPHUYECKUX YpPAaBHCHHMH, HEPABEHCTB M CHCTEM, a TaKXe 3ajad,



comepxamnux mnapameTpsl. [lomydeHHbIE yMEHHS MIUPOKO HCIOJB3YIOTCS MPU HMCCICTOBAHUU (YHKIIUNA C TTOMOIIBIO
MPOU3BOJHON, MPHU PENICHUU TMPUKIATHBIX 3a7ad W 3a/lad Ha HAXOXKJACHHE HAWOOJBIIUX W HAUMEHBIINX 3HAYCHUM
dbynknuu. JlaHHas comepikatenbHas JIMHHUS BKIIIOYAeT B ce0s Takke (HOPMUPOBAHWE YMEHHM BBHITIOJNHATH PACUETHI TIO
dbopmynam, npeoOpa3oBaHUsl PAIMOHAIBHBIX, HWPPALMOHANBHBIX H TPUTOHOMETPUUECKUX BBIPDAKEHHUM, a Takxke
BBIPOKEHUM, COJEpKAIMX CTENeHU M Jjorapudmel. brarogaps u3ydeHUIO alreOpanyeckoro marepuana MPOUCXOIUT
ManbHEHIIee pa3BUTHE ANTOPUTMUYECKOTO W aOCTPAKTHOTO MBINIUICHUS OOydJaronuxcs, (GOpMUPYIOTCS HaBBIKU
JEAYKTUBHBIX PACCYXIEHUH, pabOThl ¢ CUMBOJBHBIMH (DOpMaMu, MPEICTABICHUS 3aKOHOMEPHOCTEH U 3aBUCHUMOCTEH B
BUJIC PAaBEHCTB M HEpaBEHCTB. AureOpa mnpesaraer 3()pQPeKTHBHbIE MHCTPYMEHTHI MJIsi PEUICHUS MPAKTHUUYECKUX H
€CTECTBEHHO-HAYYHBIX 3a]1a4, HAIJISIIHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK S13bIKa HAYKH.

CopepkarenbHo-MeToaUYecKas TUHUA « DyHKIUU U TpadUKN» TECHO MEpeIieTaeTcs ¢ APYruMu JMHUSAMU y4eOHOTO
Kypca, IMOCKOJIbKY B KaKOM-TO CMBICJIE 3aJa€T MOCJIEA0BATEIbHOCTh HM3y4YeHUs MmaTepuaina. M3ydeHue CTeneHHOM,
MOKa3aTeNIbHOM, JJorapu(PpMUIECKON U TPUTOHOMETPUUECKHUX (DYHKITHI, MX CBOMCTB U TpaUKOB, UCTIOJIb30BaHUE (DYHKITHIA
JUISL pelIeHus 3a7a4 U3 APYruX yu4eOHbBIX MPEAMETOB U pealibHON JKU3HU TECHO CBSA3aHO KaK C MAaTEMAaTUUYECKUM aHAJIN30M,
TaK U C PEIICHHEM YypaBHEHUN M HepaBeHCTB. [Ipu sToM Oojblioe BHUMaHHE yAeseTcs (GOPMUPOBAHUIO YMEHHS
BBIpaKaTh (JOPMyIaMHu 3aBUCUMOCTH MEXIY Pa3IMUYHbIMU BEIMYMHAMU, UCCIEA0BATh MOJIYYCHHbIC (PYHKIIUU, CTPOUTH UX
rpadguku. MaTtepuan 3Toil coaep KaTebHON JIMHUY HAIleJICH Ha Pa3BUTHE YMEHUU U HABBIKOB, IMO3BOJIIONIMX BBIPAXKAThH
3aBUCUMOCTH MEX]y BEIMYMHAMH B Pa3MyHON (opme: aHATUTHYECKOM, rpaduueckoil u cioBecHo. Ero msydenue
CIIOCOOCTBYET Pa3BUTHIO AITOPUTMUUECKOTO MBIIIJIEHUS, CIIOCOOHOCTH K 0000IIEHNUIO U KOHKPETHU3AIMU, UCTI0JIb30BAHUIO
aQHAJIOTU M.

ConepxartenpHas nuHus «Hadama MaremaTHyeckoro aHain3a» MO3BOJIAET CYHIECTBEHHO PACIIUPUTH KPYr Kak
MaTEeMaTUYECKUX, TaK W TPUKIAJHBIX 3a7a4, JOCTYIMHBIX OOYyYaronIuMCs, TaK KaK y HHUX TMOSBJISETCS BO3MOXKHOCTb
CTpOUTh TpauKu CIOXKHBIX (YHKIMH, ONpENesiTh WX HAuOOJIbIINE W HAUMEHBIIUE 3HAUCHMS, BBIUUCIATH IUIOMIAIN
buryp u o0bEMBI TeJ, HAXOAUTH CKOPOCTU U YCKOpPEHHMs TpoiieccoB. JlaHHas cojepxaTeabHas JIMHUS OTKPHIBAET HOBBIC
BO3MOXXHOCTH MOCTPOEHUS MAaTEeMaTUYECKUX MOJIEIEH peallbHbIX CUTYyallui, MO3BOJISICT HAXOAUTh HAWIydlllee PEIICHUE B
MPUKIIAJIHBIX, B TOM YHUCJIE COIMaJIbHO-?’KOHOMUYECKHUX, 3aJadyax. 3HAKOMCTBO C OCHOBaMH MaTE€MaTU4YECKOTO aHaln3a
CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (hOPMAIbHO-JIOTMYECKOTO U KPEATUBHOTO MBINUICHUS, POPMUPOBAHUIO YMEHHIMA



pacrno3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U UCKyccTBe. OOydaromumecs y3HatOT O BBAAIOIIUXCS
pe3ysbTarax, NOJyYEHHBIX B XOJE Pa3BUTUS MaTEMATUKHU KaK HAYKH, U 00 UX aBTOpPAX.

CopepxarenpHO-MeTOIMYecKasi TUHUS «MHOXECTBa M JIOTHKa» BKIIIOYAeT B ce€0sl DJIEMEHThl TEOPHUH MHOXKXECTB U
MaTeMaTHYECKON JIOTUKU. TeOpEeTUKO-MHOKECTBEHHBIE MPEICTABICHUS TPOHU3BIBAIOT BECh KypC IIKOJBHOW MAaTEMAaTUKH
U TpeajaratoT HamOoJee YHUBEPCANbHBIN S3bIK, OOBEIUHSIONIUNA BCE pa3liejbl MaTeMATUKU M €€ TMPUJIOKEHUN, OHU
CBA3BIBAIOT pPa3HbIE MATEMaTUYECKHE JHCLUUIUIMHBI M MX MNPUIIOKEHHS B eauHoe 1enoe. I[loatoMy BakHO aaTh
BO3MOYKHOCTh 00y4aromeMycsi IOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOM MATEMATHKU U MCHOJb30BATh
€ro i1 BBIPAKEHUS CBOMX MbICIEN. J[pyruM BaKHBIM MPU3HAKOM MATEMATHKA KaK HayKH CIEAyeT NpPU3HATH
CBOMCTBEHHYIO €M CTpPOrocTh OOOCHOBAaHMI M CII€JJOBAHUE ONpPEACIEHHBIM MpaBUiIaM TOCTPOCHUS JT0KA3aTeIbCTB.
3HaKOMCTBO C 3JIEMEHTAMU MaTEeMaTHYECKOW JIOTMKH CIOCOOCTBYET PA3BUTHUIO JIOTUYECKOTO MBIIUICHUS 00yYaroluxcs,
MO3BOJIIET MM CTPOUTHb CBOM pACCYXJCHHMS Ha OCHOBE JIOTMYECKUX TMpaBui, (HOPMHUPYET HABBIKM KPUTHUYECKOTO
MBIIUICHUSL.

B yueGHOM Kypce «AnreOpa M Havaja MaTeMaTHYECKOTO aHajiu3a» IMPUCYTCTBYIOT OCHOBbI MaT€MaTUY€CKOIO
MOJICJIMPOBAHUS, KOTOpbIE MPHU3BaHbl CIOCOOCTBOBATH (OPMHPOBAHUIO HABBIKOB IOCTPOCHUS MOJIENEH peaslbHbIX
CUTyallui, UCCIIEIOBAaHUS ITUX MOJENEeN ¢ MOMOIIbIO anmapara aareOpbl U MaTeMaTUYeCKOTo aHalu3a, MHTepIpeTaluu
NOJIyYEHHBIX PE3yJIbTaTOB. Takue 3aJaHMs BIUIETEHBI B KaXKIbI M3 pa3/iesioB IPOrPAMMBI, ITOCKOJIBKY BECh MaTepuall
y4eOHOTro Kypca IIUPOKO UCIIONIb3YETCS ISl peleHus MPUKIaIHbIX 3aaa4. [Ipu pemeHnn peaabHbIX MPaKTHUYECKUX 3a/1a4
oOyyarouuecs: pa3BUBaIOT HAOJIIOJATENbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, MCIOJb30BaTh
aHaJOruio, 00001aTh W KOHKPETU3UpPOBaTh mpobiemy. JlesTenbHOCTh 1O (POPMUPOBAHUIO HABBIKOB PEIICHUS
NPUKJIAHBIX 33]1a4 OPTaHU3YeTCs B MpOIecce U3YyUEHHs BCEX TeM YUeOHOro Kypca «Anredpa 1 Hadajga MaTeMaTHYECKOTO
aHaJIN3ay.

Ha uzydenne yueOHOro kypca «Anredpa u Hayajla MaTeMaTUYECKOIO aHainu3a» oTBoAuTCs 272 vaca: B 10 kiacce —
136 yacoB (4 yaca B HeAenmo), B 11 kinacce — 136 yacoB (4 yaca B HEJIEIO).

COJEPKXAHME OBYUYEHUA



10 KITACC

Yucjia v BBIYUCTIEHUA

Panmonanpabie uncna. OOBIKHOBEHHBIE U JCCATUYHBIC APOOH, MPOLEHTHI, OCCKOHEUHBIE MEPUOJAUYECKUE APOOHU.
[IpumeneHue apodeli U MPOIEHTOB JIJIs PEIICHUS MPUKIAJIHBIX 33/1a4 U3 Pa3IMYHBIX OTPAC/IC 3HAaHUM U peaIbHOM JKU3HHU.

JlefictBuTenpHble  uYMclia. PamvoHanmbHBIE UM UppaAllMOHAIBHBIC Yucia. ApupMETHYECKHE Omeparuud  C
JEUCTBUTETHLHBIMU YUCIaMH. MOJylib TEMUCTBUTEIHHOTO YHCIIA U €T0 cBOWCTBA. [IpuOmmkEHHBIC BRIUMCICHUS, MTPABUIIa
OKPYIJIEHUSI, IPUKUIKA U OLICHKA PE3YyJIbTaTa BHIUYUCICHUMN.

Crenensp ¢ nenbiM nokaszatenem. bunom Herotona. Mcnonb3oBanue nmoaxopasiieit GOpMbl 3alUCH JIEUCTBUTEIBbHBIX
YHCEeJ I PEIICHUS MPAKTUYECKUX 3a]1a4 U MPEICTABICHUS JTaHHBIX.

ApudmMernueckuii KOpeHb HaTYPAIbHON CTENIEHU U €T0 CBOICTBA.

Crenensb ¢ palMoHaIbHBIM MTOKA3aTeNIeM U €€ CBOMCTBA, CTENEHb C ICHCTBUTEIIHbHBIM MOKA3aTEIEM.

Jlorapudwm yucna. CoiicTBa jorapudma. Jlecaruunpie 1 HATYpaJIbHbIE JOTrapU(PMBI.

CuHyC, KOCUHYC, TAHI€HC, KOTAHT€HC YHUCIOBOTO aprymMeHTa. APKCHUHYC, apKKOCHUHYC M apKTaHT€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxxmecTBa M TOXIIECTBEHHBIC MPEOOpa3oBaHUs. YpaBHEHHE, KOPEHb ypaBHEHHS. PaBHOCHIIbHBIE ypaBHEHUS H
ypaBHEHUsI-cleACcTBUSA. HepaBeHCTBO, pellleHE HEPAaBEHCTRA.

OCHOBHBIE METOJbI PEIICHUS IEIbIX U JPOOHO-pAIlMOHATILHBIX YPAaBHEHUN M HEPABEHCTB. MHOTOYIEHBI OT OJHOM
IIepeMEHHOW. JlelleHne MHOro4YjJeHa Ha MHOrOWIeH ¢ ocrtatkoM. Teopema be3y. MHoOrouieHsl € LEIbIMU
ko3punmuentamu. Teopema Buera.

[IpeobpazoBaHus YUCIOBBIX BBIPAXKEHUM, COAEPKAIINX CTETICHU U KOPHHU.

HNppaunonansHblie ypaBHEHHS. OCHOBHBIE METO/IbI PEIICHUS UPPALTMOHAIIBHBIX YPABHEHUM.

[Toka3zaTenbHbie ypaBHEHHSI. OCHOBHBIE METObI PEIICHUS MOKA3ATEIbHBIX YPABHECHHUI.

[TpeoOpa3zoBaHue BhIpaXKEHHH, COACPIKANTUX JTOTapU(MBI.

Jlorapudmuueckue ypapHeHnss. OCHOBHBIE METOBI pEIISHUs JIOTapU(MHUUCCKUX YpaBHEHUM.



OcHoBHble TpuUroHomerpudeckue (opmynsl. [IpeoOpazoBaHue TPUTOHOMETPUUYECKUX BbIpakeHUi. Pemienue
TPUTOHOMETPUYECKUX YPABHEHUM.

Pewrenne cucrem JIMHEWHBIX ypaBHEHH. MaTpuua cUCTEMbI JIMHENMHBIX ypaBHEHU. OnpenenuTens MaTpULbl 2X2,
€ro reOMETPUYECKUI CMBICI U CBOMCTBA, BBIUMCICHUE €0 3HAYCHMSI, IPUMEHEHUE ONPEACIIUTENS IS PEIIECHUS CUCTEMBI
JIMHEMHBIX ypaBHEHUU. PermeHune npukiiagHblX 3a1ad ¢ IOMOIIBIO CUCTEMBbl JIMHEHWHBIX ypaBHeHUW. lccienoBanue
MMOCTPOCHHON MOJENM C IMTOMOILBIO MAaTPULL U ONPEICIIUTENEH.

[TocTpoeHne MaTeMaTM4eCKUX MOJENIEW PealbHOM CUTyallMd C IIOMOILIbIO YPAaBHEHHU M HepaBeHCTB. [IpumeneHne
YPaBHEHHUI U HEPABEHCTB K PEILICHUIO MaTEMAaTUUECKUX 3ajad U 3a7ad U3 pa3IMuHbIX 001acTell HAyKH U peaJIbHOM JKU3HU.

DyHKIUHN U TPaPUKH

OyHKIM, crnocoosl 3agaanus GyHkiuu. B3aumuo ob6patHbeie PyHkiuu. Komnosunus yskiuid. ['paduk dyHKIUN.
DnemeHTapHbIe TpeoOpa3zoBanus rpaduKoB PyHKITHI.

Ob6nacte ompezaeneHuss U MHOXKecTBO 3HaueHMi ¢(ynkuuu. Hymu ¢ynkuuu. IlpomMexyTku 3HAKONOCTOSIHCTBA.
Uértnble u Heu€THble ¢GyHKuMH. lleprogumueckue ¢yHxumu. IIpoMexyTKu MOHOTOHHOCTH (PYHKUIMU. MakcCUMymbl U
MUHUMYMbI QyHKUMK. Hanbosnbiee 1 HauMeHblIee 3HauyeHus: QyHKIMKU HAa IPOMEXKYTKE.

JluneiiHas, kBapaTUuHas U IPOOHO-TUHENHAS (PYHKIKUU. DJIEMEHTapHOE UCCIIEJOBAaHUE U TOCTPOCHUE UX IPA(PUKOB.

CrenenHas (pyHKLHS C HaTypalbHBIM U LENbIM NoKa3areneM. E€ cBoiicTBa u rpaduk. CBoiicTBa 1 rpapuk KOpHS n-
Oif cTeneHu Kak (PyHKIUU OOpaTHOM CTENEHU C HaTypalbHBIM OKA3aTEJIEM.

[Toka3zaTtenbHast U gorapupmMuyeckas GyHKIHMH, UX cBoWcTBa W rpaduku. VMcnonb3oBanue rpagukoB QyHKIUN 1uis
pelLIeHus] YpaBHEHUM.

TpuronomeTrpuyeckas OKpy>KHOCTb, OIIPEICICHHE TPUTOHOMETPUUECKUX (PYHKIIHI YUCIOBOTO apryMEHTa.

OyHKIMOHAIBHBIE 3aBUCUMOCTH B PEANIbHBIX Mpolleccax U sBICHUAX. [ paduku peaabHbIX 3aBUCUMOCTEH.

Havana MaTeMaTH4eCcKOro aHajin3a

[TocnegoBaTenbHOCTH, CIIOCOOBI 3a/IaHUS TIOCJIEIOBATEIbHOCTEH. MeTon MaTteMaTHYeCcKo UHAYKIIUU. MOHOTOHHBIE
U OTpaHUYEHHbIE MOCIEA0BATENbHOCTU. VICTOpHSA BOZHMKHOBEHHUS MAaTEMaTUYECKOro aHaiu3a KaK aHalin3a OECKOHEYHO
MaJbIX.



Apudmernueckas u reoMeTpuueckas nporpeccuu. beckoneyHo yObIBaromias reomerpuueckas nporpeccus. Cymma
OecKOHEYHO YOBIBAIOIIeH reoMeTpuuecKkoil mporpeccud. JIMHEHHBIM W 3KCHOHEHIUaNbHBIN pocT. Yucno e. @opmyna
CJIOKHBIX ITPOLIEHTOB. VCrionp30BaHne MpOrpecCcuy i pELIEHNs pEeANIbHBIX 3a/1a4 IIPUKIIATHOIO XapaKTepa.

HenpepoiBHble pyHKIIMM U UX cBoMcTBa. Touku pa3peiBa. ACUMNTOTHI TpadukoB ¢yHkiuid. CBolcTBa (HYyHKIUN
HEIpPEPBIBHBIX Ha OTpe3ke. MeTo | MHTEepBaJIOB ISl pellieHus HepaBeHCTB. [I[puMeHeHne CBOMCTB HENPEPBIBHBIX (DYHKIIHIA
JUISL PELIEHUS 3a/1a4.

[lepBas u BTOpas mpousBogHble pyHKUMU. OnpeneneHue, reoMeTpUUeCKUd U (PU3HMUECKUA CMBICI MPOU3BOIHOM.
YpaBHeHUe KacaTeabHON K rpaduKy QyHKIIUH.

[IpouzBoaHbIe A11eMeHTapHBIX GyHKUIUNA. [Ipon3BoAHAS CYyMMBI, TPOU3BEAEHUS, YACTHOTO U KOMITO3UIIMK (PYHKIUH.

MHoxkecTBa M JIOTHUKA

MHoOKecTBO, omnepaluu HajJ MHOXKECTBaMU U uX cBoiMcTBa. /luarpammel Diinepa—Benna. [IpuMmenenue teopeTuxo-
MHO>KECTBEHHOTO ammapara Jijisi ONUCaHMs peasibHbIX MPOILIECCOB M SBJICHUM, MPU PELICHUH 3a/ad U3 APYTUX y4eOHBIX
IPEAMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MaTeMaTHYE€CKOro OOBEKTa, CJEACTBUE, JOKA3aTelbCTBO, PABHOCUJIbHBIC
YPaBHEHHUS.

11 KIIACC

Yucya v BBIYUCICHUSA

Harypanbubie u nensie yucia. [IpumeHeHne npu3HaKoB JIETUMOCTH IENBIX YUCEN, HAMOOBIINN 00NN NeTUTENb
(manmee — HO/I) u naumensiiee odmiee kpatnoe (ganee — HOK), octaTkoB mo mojyito, anroputMma EBkiua 1uist pemeHus
3a71a4 B LIEJIBIX YKCIIAX.

Kommiekcuple uymcna. AunreOpauwdeckas ¢ TPUTOHOMETpUYECKass (GOpMbl 3aluCH  KOMILUIEKCHOTO 4YHCIA.
Apudmerrueckue ornepalnydu C KOMIUIEKCHBIMH 4YHciamMu. M300pakeHre KOMIUIEKCHBIX 4YHCENl Ha KOOPAMHATHOM
wiockoctu. Popmysia MyaBpa. KopHu n-oM CTeneHU M3 KOMIUIEKCHOTO 4uMcia. [[puMeHeHne KOMIUIEKCHBIX YHCEN IS
pereHus: GU3NYECKUX U TEOMETPUUECKHX 3a]1ay.

YpaBHeHUS U HEPABEHCTBA



CucrteMa U COBOKYIMHOCTh YPABHEHU U HEPABEHCTB. PABHOCUIIbHBIE CUCTEMBI U CUCTEMBI-CIIE/ICTBUSA. PaBHOCUIIbHBIE
HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPUUYECKUX YPAaBHEHHH C TIOMOIILIO TPUTOHOMETPUYECKOW OKpyXHOCTH. Permienue
TPUTOHOMETPUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEHICHUS TOKA3ATENbHbIX U JOTapu(hMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPAITUOHATBHBIX HEPABEHCTB.

OCHOBHBIE METO/BI PEHICHUS CUCTEM M COBOKYMHOCTEH palMOHAJIbHBIX, UPPALMOHAIBHBIX, MOKA3aTEIbHBIX U
Jgorapu(pMUUYECKUX YpaBHEHUH.

YpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C apaMETPaMHU.

[IpuMeHEHNE ypaBHEHUW, CUCTEM M HEPABEHCTB K PEHICHHUIO MAaTEMAaTHYECKMX 3aJad M 3aJa4 W3 PA3IUYHBIX
obJacTelt HAyKu U peaibHOM KU3HU, MHTEPIPETAIUS MOJTYYECHHBIX PE3yJIbTaTOB.

DyHKIUHN U TPaPUKH

I'padux xomnozuuuu Gynkiuii. I'eometpuueckre o0pa3bl ypaBHEHUN U HEPABEHCTB HA KOOPJAMHATHOM MIIOCKOCTH.

Tpuronomerpuueckne PyHKITUU, X CBOMCTBA U TPaPUKH.

['padmueckue MeToAbl pelieHUs] ypaBHEHHUM U HepaBeHCTB. [ paduueckue MeTo bl peleHus 3a1a4 ¢ napaMeTpaMu.

Hcnonp3oBanue rpagukoB (YHKIMM Ui HMCCIEIOBAaHUS MPOILIECCOB M 3aBUCHUMOCTEH, KOTOpPHIE BO3HHMKAIOT INPHU
pelIeHUH 3a7a4 U3 APYTrux y4eOHBIX MPEAMETOB U PEATbHOM KU3HH.

Hayaja MaTeMaTH4eCKOro aHAJIM3a

[IpumeHnenne TPOM3ZBOMHONM K HCCIEAOBaHUIO (GYHKIMA HAa MOHOTOHHOCTH M OKCTpeMyMbl. Haxoknenue
HauOOJIbIIEr0 U HAMMEHbILIEr0 3HaYeHUH HelpepbIBHONW (DYHKIIMU Ha OTpE3KE.

[IppuMeHeHne NPOU3BOJHOM ISl HAXOXKACHUS HAWIIY4YIIErO PELICHHWS B NPUKIAIHBIX 3aJadax, ISl ONpPENCICHUs
CKOPOCTH U YCKOPEHHMSI MPOLECCa, 3aJaHHOT0 (POpMYIION UK TpadUKOM.

[lepBooOpa3Has, OCHOBHOE CBOWCTBO TMepBooOpa3HbiX. IlepBooOpasHbie »snemeHTapHblx (yHkuMid. IlpaBuna
HAXOXKJECHUS IEPBOOOPA3HBIX.

Wurerpan. ['eomerpudeckuil cMbIC HHTErpaia. Beruncinenue ompenenéHHoro mHTerpanga nmo ¢gopmyne HproroHa-
Jleitonua.



[Tpumenenne nHTErpaa Ijsl HAX0XKICHUS TIOUIaeH MIOCKUX (GUTYp U 00bEMOB F€OMETPHUUECKHUX TEL.
[Tpumepsl pemeHuit auddepeHunanbHbpIX ypaBHeHHH. MaTemarnueckoe MOJIETHMPOBAHUE PEATbHBIX IMPOILIECCOB C
noMOUIbI0 AU PepeHInanbHbIX YPaBHEHUH.

INDIAHUPYEMBIE  PE3VJIBTATBI OCBOEHMA  VYHEBHOI'O KYPCA  «AJI'TEBPA W HAYAJIA
MATEMATHUYECKOI'O AHAJIN3A» (YTJIVBJIEHHBIM YPOBEHL) HA VPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(OpPMHUPOBAHHOCTh TPAXKIAHCKON MO3UIMH O0YUYaIOIIErocsi Kak akKTUBHOTO M OTBETCTBEHHOT'O WIEHA POCCHUUCKOTO
oOuiecTBa, NPEJCTABICHUE O MATEMAaTHUECKUX OCHOBaxX (DYHKLIMOHMPOBAHMS PA3NUYHBIX CTPYKTYp, SBJICHUH, IPOLEAYP
Ipa)1aHCKOro o01ecTBa (BbIOOPHI, OMPOCHI M APYroe), YMEHHE B3aWMOJAECUCTBOBATh C COLMAIBHBIMM MHCTUTYTaMU B
COOTBETCTBUM C UX (PYHKLUMIMHU U HA3HAYCHUEM;

2) IaTPHMOTHYECKOI0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUNMCKON TPaXkJaHCKON MAECHTHYHOCTH, YBXKEHUS K MPOILIOMY M HACTOSILEMY POCCUHCKOMN
MaTE€MaTUKH, LIEHHOCTHOE OTHOLIEHWE K JOCTH)KCHMSM POCCHHCKMX MAaTEMAaTHMKOB W POCCHHCKOW MaTeMaTH4ECKOU
IIKOJIbl, UCIIOJIb30BAHUE ITUX JOCTH)KEHUH B APYTUX HAYKaxX, TEXHOJOTUAX, chepax SKOHOMHUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHHE JAYXOBHBIX LIEHHOCTEH POCCHUHCKOTO Hapojaa, chOPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, STHUYECKOTO
IIOBEJICHMS], CBA3aHHOIO C IPAKTHYECKMM NPUMEHEHHEM JOCTHKEHUM HAYKHM W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/1a B IOCTPOEHHUE YCTOMYMBOTO Oy IyIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETMYECKOE OTHOIIEHHWE K MHUPY, BKIIOYas ACTETHKY MaTEeMaTHYEeCKHX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajady,
peleHni, pacCyKAeHUM, BOCIIPUUMUYNABOCTh K MATEMAaTUYECKUM ACIIEKTaM Pa3JINYHbIX BUJIOB NUCKYCCTBA;



5) pu3u4eCcKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh YMEHHSI NMPUMEHATh MaTeMaTHYECKHWE 3HAHWSI B MHTEpPEcax 370pOBOTO M 0e30macHoro obpasa
KU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370pPOBBIO (3I0POBOE TMHUTaHWE, COATAHCUPOBAHHBIM PEXHUM 3aHATUNA U
OTHbIXa, peryispHas ¢u3nueckass akKkTUBHOCTb), (U3MUECKOE COBEPIICHCTBOBAHUE TNPU 3aHATUSX CIOPTUBHO-
03/I0POBUTEIBHON JIEATETbHOCTBIO;

6) TPy10BOTr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYIy, OCO3HAHWE IIEHHOCTH TPYIOJIOOMS, MHTEpeC K pas3audHbiM chepaMm mpodeccrnoHambHOMI
NEeSATEIbHOCTH, CBSI3aHHBIM C MAaTEMaTUKOW U €€ MPWIOKEHUSMU, YMEHUE COBEpILIATh OCO3HAHHBIM BBHIOOP Oyayuieit
npodeccu U peann3oBbIBaTh COOCTBEHHBIC >KU3HEHHBIE IUIAHBI, TOTOBHOCTh M CIOCOOHOCTh K MaTEMaTUYECKOMY
00pa3oBaHMI0 M CaMOOOpPA30BaHUIO HA TMPOTSHIKEHUU BCEW >KU3HU, TOTOBHOCTh K AKTUBHOMY YYAacCTHUIO B PEIICHUH
MPAKTUYECKUX 33/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH;

7) 3K0JIOrH4€CKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh 3KOJOTUYECKOM KYJIbTYpbl, TOHMMAHUE BIUSHUS COLMATBHO-PKOHOMUYECKUX IPOILIECCOB HA
COCTOSIHME MPUPOTHON U COIMATBHON Cpelibl, 0OCO3HAHME TJI00ATIBHOIO XapakTepa SKOJOTHMYECKUX MpOoOsieM, OpUEeHTALIMS
Ha MIPUMEHEHNE MaTeMAaTUUECKUX 3HAHUH TSI pEIIeHUs 3a7a4 B 00JIaCTH OKPY>KAIOIIECH CPe/ibl, INIAHUPOBAHUE TTOCTYIIKOB
Y OIIEHKHM X BO3MOXHBIX MOCIEICTBUI JJII OKPYXKAIOIIECH CpeIbl;

8) HeHHOCTH HAYYHOTO MO3HAHUA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIIECTBEHHOM
NpPaKTUKU, TOHUMAaHHME MAaTeMaTUYeCKOM HayKu Kak c]epbl 4YeIOBEUECKON JIEeSITeIbHOCTH, JTarnoB €€ pa3BUTHS U
3HAYMMOCTH JIJIs1 pa3BUTHS IUBUIN3ALNY, OBJIAJEHUE SI3bIKOM MaTEeMaTUKU U MAaTEMATUYECKON KyJIbTypOil KaKk CpeiCTBOM
MO3HAHUSI MHUpPA, TOTOBHOCTh OCYIIECTBJISATH MPOEKTHYIO M HCCIEIOBATENIbCKYIO NEATEIbHOCTh WHAUBUYaIbHO U B
rpyIme.

METAINPEJMETHBIE PE3YJIbTATDI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
Ba3oBble Jjornueckue 1eiicTBUA:



BBISIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHBIE TPU3HAKH MATEMAaTUYECKUX OOBEKTOB, TIOHITHIH, OTHOIICHUN MEXITY
MOHATUSAMHU, (OPMYITUPOBATH OINPEACICHNUs] TOHATHNA, YCTAaHABIMBATH CYIIECTBEHHBIM TMPHU3HAK KJIacCU(UKAIUH,
OCHOBaHMS JJI1 0000IICHUS M CPAaBHEHUS, KPUTEPUH MPOBOIUMOTO aHAIN3A;

BOCIIPHHUMATh, (POPMYIHUPOBaTh U MPEeOOPa30BBIBATh CYXKJICHUS: YTBEPAUTEIbHBIC U OTPUIATEIbHBIC, CIMHUYHBIC,
YJacTHBIC U 0OIIUE, YCIOBHBIC,

BBISIBIISITH MAaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3U W MPOTUBOpEYHs B (aKkTax, MaHHBIX, HAOTIOJCHUAX W
YTBEPKICHUSIX, TIPEIIaraTh KPUTEPUH TSI BBISIBJICHHS 3aKOHOMEPHOCTEH U TPOTUBOPEUHH;

JenaTh BBIBOABI C HKCIOJB30BAHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX W HMHAYKTHBHBIX YMO3aKIIOUCHUH,
YMO3aKJIFOUCHUHN 10 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEILHO JOKA3aTeIhCTBA MAaTEMAaTHYCCKUX YTBEPXKICHUW (MpSMBIE W OT TPOTHUBHOTO),
BBICTPAaWBaTh apTyMEHTAIUIO, TPUBOJAUTH MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJIBL;

BBIOMpATh CTMIOCOO pelieHusi yueOHOUW 3amayun (CpaBHUBATH HECKOJIBKO BAapUAHTOB DPEIICHMs, BbIOMpaTh HanbOosee
TOIXOJISIIIIANA ¢ YIETOM CaMOCTOSTEIILHO BBIICICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBarebCcKue 1eMCTBUSA:

UCITI0JIb30BaTh BOTPOCKHI KaK MCCIEN0BATEIbCKUI HHCTPYMEHT MO3HAHUS, (POPMYIUPOBATH BONPOCHI, (PUKCUPYIOIIHE
MPOTUBOpEYHE, MPOOJIeMy, YCTaHABIMBATH HCKOMOE W JaHHOE, (OpPMHUpPOBATH THUIOTE3y, APTyMEHTHUPOBATH CBOIO
MO3UIINI0, MHCHHE;

IPOBOJIUTh CaMOCTOSITEIPHO CIUIAHUPOBAHHBIM DKCIIEPUMEHT, HCCICAOBAaHHE II0 YCTAHOBIICHHUIO OCOOCHHOCTEH
MaTEMaTHYECKOr0 00bEKTa, SIBJICHUS, MPOIECCa, BBISBICHUIO 3aBUCUMOCTEH MEX Ty 00BEKTaMH, SIBICHUSIMH, TIPOIECCAMU;

CaMOCTOSITCNIbHO  (popMyaupoBaTh OOOOIIEHUS W BBIBOJABI 10 pe3yJbTaTaM IPOBEAEHHOIO HAOIIOACHUS,
UCCJICIOBAHMUSI, OIEHUBATH JOCTOBEPHOCTH MOJYUYCHHBIX PE3YyJIbTAaTOB, BEIBOJIOB U 000OIICHHMI;

IIPOTHO3UPOBATh BO3MOYKHOE Pa3BHTHE IMPOIECCA, a TAK)KE BBIIBUTATh MPEAINOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX
YCIIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISIBIISITH Je(UIIUTHI HH(POPMAIINH, TAHHBIX, HEOOXOIMMBIX JIJIi OTBETA HA BOMPOC U JIJIsl PEIICHUS 3aa4H;

BbIOMpaTh HWHGOPMAIMIO W3 HUCTOYHHUKOB PA3JIMYHBIX THUIOB, AaHAJIU3UPOBATh, CHUCTEMATU3UPOBATH W
UHTEPIPETUPOBATH MHPOPMAIIMIO PA3IMIHBIX BUAOB U (POPM IIpEICTaBIICHNUS,



CTPYKTYypUpPOBaTh HH(OPMAIIHIO, TPEJCTABIATH €€ B Pa3IUYHBIX (OpMax, MWIUTFOCTPUPOBATH IPaPUUECKH;
OLICHUBATh HAAEKHOCTh HH(POPMAIIMU IO CAMOCTOATEIBHO CHOPMYINPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHbIE YHHUBeEpPCaJIbHbIE Y4eOHbIe JeHCTBUS

OO0menue:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXIACHUS B COOTBETCTBHUU C YCIOBUSMH W IIETSIMUA OOIINECHUS, SICHO, TOYHO,
rPaMOTHO BbIpaXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX, /1aBaTh MOSACHEHUS 10 XOAY PELICHHS 33a/1auu,
KOMMEHTHPOBATH MMOJYYCHHBIN pe3yJIbTarT;

B X0Jie OOCYXJEHHS 3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYXJTaeMOH TeMbl, MPOOJIEMBbI, periaeMor 3ajauu,
BBICKA3bIBaTh MJCH, HAIIEJICHHBIE HA TTOMCK PEIIEHHUs], COMTOCTABIATh CBOU CYXKJICHHS C CYXKJICHHUSMU JIPYTUX YYaCTHUKOB
nuanora, oOHapy»XUBaTh pas3lIMyUe M CXOJACTBO IO3WIIHMKM, B KOPPEKTHON ¢dopme (GopMyIupoBaTh pa3HOTIACHS, CBOU
BO3PAKECHUS;

NPEACTABIATh PE3yJIbTaThl PEIICHUS 3a/JauM, SKCIIEPUMEHTa, MCCIEAOBAaHUS, MPOEKTa, CAMOCTOSTEILHO BBHIOHUPATh
dbopmaT BBICTYIUICHUS ¢ YYETOM 3aJ1au MIPE3CHTAIMU U OCOOCHHOCTEHN ayAMTOPUH.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIe el CTBUSA

Camoopranusanus:

COCTaBJISITh IUIaH, AITOPUTM pELICHUs 3aJlayd, BBIOMpATh CHOCOO pEelIeHUs € y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEM, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUH C Y4ETOM HOBOM MH(MOpMAIUK.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJIEKT:

BJa/IeTh HaBBIKAMH I103HABATEIbHOM pe(dIECKCHU KaK OCO3HAHUS COBEpUIAEMBIX JCHCTBHUM W MBICIUTEIBHBIX
IPOLIECCOB, MX PE3yJIbTaTOB, BIAJETh CHOCOOAMU CaMOMNPOBEPKH, CAMOKOHTPOJS MpoIecca U pPe3ysibTara pPelIeHUs
MaTEMaTHYE€CKOM 3a/1a4H;

IPEABUAETH TPYAHOCTH, KOTOPHIE MOT'YT BOSHUKHYTH IIPU PELICHUN 3aa4l, BHOCUTH KOPPEKTUBHI B JIETEIBHOCTD Ha
OCHOBE HOBBIX 00CTOSITENIbCTB, JaHHBIX, HAWJCHHBIX OIIMOOK, BHIABICHHBIX TPYAHOCTEH;

OLICHHMBATh COOTBETCTBUE pE3yJbTaTa IEU U YCIOBUSAM, OOBSCHITH MPUUMHBI JOCTHKEHHUS WU HEIOCTHKEHUS
PE3yNbTATOB JIEATEIbHOCTH, HAXOAUTH OLIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY ONBITY.



CoBMmecTHAas1 1eITeIbHOCTD:

MOHUMATh W UCIOJIH30BaTh MPEUMYINECTBA KOMAHAHOW W WHIWBUAYATHHOW pabOTHI MPHU PEIICHUH YYEOHBIX 3ajad,
NPUHUMATh 11e7Th COBMECTHOW IEeATEIHHOCTH, IUIAHUPOBATH OPTaHU3AIMI0 COBMECTHOW pabOTHI, pacTIpeneisTh BHIbI
paboT, ToroBapuBaThCs, 00CYKIATh TIPOIECC U Pe3yIbTaT padOoThI, 00001aTF MHEHHS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYININOBBIX ¢opmax padboThl (0O0CYXAcHUS, OOMEH MHEHHUH, «MO3TOBbIC IITYPMB» W HHBIE),
BBITIOJIHATH CBOIO YacTh PabOThI U KOOPAUHUPOBATH CBOM JCUCTBUS C IPYTMMH WICHAMH KOMAaHJbl, OIICHHBATh Ka4yeCTBO
CBOETO BKJIaJIa B OOIIUIA MPOAYKT MO KPUTEPHSIM, CHOPMYITHPOBAHHBIM yUaCTHUKAMU B3aHMOICHCTBHSI.

ITPEAMETHBIE PE3YJ/IbTATDBI

K xoniy oOyuenus B 10 kjacce oOydaromuiics MOMYyYUT CICAYIONIME MPEAMETHBIC PE3yJIbTaThl MO OTIETHHBIM
TeMaM pabouel mporpaMmbl yaeOHOTO Kypca « Anrebpa u Hayajia MaTeMaTHYeCKOTO aHaTTNu3ay:

YucJia 1 BBIYUCJIEHUS:

CBOOOJHO OIEpUPOBATh MOHATHUAMH: paIlMOHAIBLHOE YHUCIO0, OCECKOHEYHas Iepuojuyeckas JIpoOb, MPOLECHTHI,
VPpalHOHAIBHOE YHCIIO, MHOYKECTBA PALIMOHAIIBHBIX U ICMCTBUTEIBHBIX YUCEII, MOYJIb JEUCTBUTEIBHOIO YHNCIIA;

OPUMEHSTh PpOoOW W TPOLEHTHI ISl PEIICHUS TPHUKJIAJHBIX 3a/lad U3 PAa3jIMYHbIX OTpaciedl 3HaHWN W peaTbHOU
JKU3HU;

MPUMEHSITH TPUOMKEHHBIC BEIYMCIICHUS, TTPaBUJia OKPYTJICHUS, MPUKUJIKY U OLICHKY pe3yJibTaTa BEIYMCIICHUH;

CBOOOJHO OMEPUPOBATh MOHITHEM: CTEMEHb C IIEJIBIM TOKa3aTejeM, MCIOJIb30BaTh MOAXOJAILY0 (GOpMy 3amucu
JIEMCTBUTEJILHBIX YUCEN JJIs1 PEIIECHUS MPAKTUYECKUX 3a/1a4 U MPEICTABICHUS TAHHBIX

CBOOOJTHO OTIEPUPOBATH MOHATHEM: apU(PMETHIECKUN KOPEHb HATYPAIbHOU CTETICHU;

CBOOOJIHO ONEPUPOBATH MOHATHEM: CTETICHb C PAIIMOHAIBHBIM MTOKa3aTeIeM;

CBOOOJIHO ONEPUPOBATH MOHATUAMU: JIOTapU(PM YUCTIA, TECATUYHBIE U HATypaJIbHbIC JIOTapU(PMBI;

CBOOOJIHO OMEPUPOBATH MOHATUSAMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC YHUCIOBOTO apryMEHTa;

ONIEPUPOBATH MTOHATUSIMU: APKCUHYC, ApDKKOCUHYC U apKTaHI'€HC YMCIOBOI0 apryMEHTA.

YpaBHeHUS U HEPABEHCTBA:



CBOOOHO ONEPUPOBATH MOHATUSMU: TOXKJIECTBO, YPaBHEHHE, HEPABEHCTBO, PABHOCUJIbHBIE YPABHEHHUS U yPaBHEHUS-
CJIEJICTBUS, PABHOCWIIbHBIE HEPABEHCTBA;

OPUMEHATH Pa3IMYHbIE METOJbl PEIICHUS PAllMOHATIBHBIX U JAPOOHO-pAIlMOHATIBHBIX YPaBHEHUH, MPUMEHSITh METO[
MHTEPBAJIOB JUJISl pELIEHHSI HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSAMHU: MHOTOYJIEH OT OAHOM MEPEMEHHOM, MHOTOUWIEH C LEJIbIMU KO3 puireHnTamu,
KOPHM MHOTOWIEHA, IPUMEHATDH JIeJICHHEe MHOTOWJIEHAa Ha MHOTOWIEH C OcTaTKoM, Teopemy besy u teopemy Buera nns
pelIeHus 3a1ay;

CBOOOJHO ONEPUPOBATh NOHATHUAMHU: CUCTEMA JIMHEHHBIX YPaBHEHUH, MAaTPUIA, ONPENETUTENb MATPULIBI 2 X 2 U €ro
TE€OMETPUUYECKUN CMBICI, MCIIOJNb30BaTh CBOMCTBA OINpEAENUTeNss 2 X 2 JJid BBIUMCICHHSI €r0 3HAUYEHUs, NPUMEHSTh
ONPEAEIUTENN JJI PEIICHUSI CUCTEMBI JIMHEHHBIX YPaBHEHUM, MOJIEIUPOBATh PeaIbHbIE CUTYallUH C ITOMOLIbIO CUCTEMBI
JUHEWHBIX ypaBHEHUH, UCCIE0BaTh MOCTPOCHHBIE MOJENIN C MOMOUIbI0 MATPHUI] U OINpeAeTuTeNIeH, HHTEPIPETUPOBAThH
MOJTyYEHHBIN pe3yJbTaT;

UCITI0JIb30BaTh CBOMCTBA AEHCTBUI C KOPHIMU AJid IPeoOpa30BaHMS BhIPAXKEHUH;

BBITIOJHATH MPe0o0pa30BaHMs YMCIOBBIX BRIPAKEHUH, COACPKAIINX CTETIEHU C PAIMOHATLHBIM MTOKa3aTeseM;

UCITIOJIb30BATh CBOMCTBA JorapruMOB JJis MpeoOpa3oBaHusl IOTApU(PMUIECKUX BBIPAKEHUN;

CBOOOJHO ONEPUPOBATh MOHATUSAMU: UPPALMOHATIbHBIC, TIOKa3aTeNIbHbIE U Jorapu(MUUYEcKue ypaBHEHUS, HAXOIUTh
UX PEIICHHUs C TOMOIIBbIO PAaBHOCHIIBHBIX NIEPEX0I0B MIIM OCYILECTBIISIS IPOBEPKY KOPHE;

IPUMEHSATHh OCHOBHBIE TPUTOHOMETpUYECKHE (POPMYIIBI AJi MPeoOpa30BaHUs TPUTOHOMETPHUECKUX BBIPAKCHU;

CBOOOMHO OMEpPUPOBATH TMOHSATHUEM: TPUTOHOMETPUYECKOE YypaBHEHHUE, MPUMEHSATh HEO0OXOIuMbie (OPMYIBI IS
pEILICHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUUECKUX YpaBHEHU;

MOJICJIMPOBATh pealibHble CUTYalldd Ha SI3bIKE ajareOpbl, COCTABIATh BBIPAXKEHHUS, YPABHEHMs, HEPaBEHCTBA IO
YCIIOBHIO 33J]a4M, UCCIEA0BATh NOCTPOCHHBIE MOJENH C UCIIOJIb30BAHUEM alllapaTa ajireopsbl.

DyHKIUHN U TPAPUKHU:

CBOOOJTHO OMNEPHUPOBATh MOHATUAMM: (YHKIMS, CHOCOOBI 3aJaHus (PYHKUMH, B3aMMHO OOpaTHble (QYyHKIUH,
KOMITO3UIIMS PYHKITUH, Tpaduk GyHKIIUU, BBITIOIHATH dJIEMEHTapHbIE MTpeoOpa3oBaHus rpadukoB (PyHKITHI;

CBOOOZHO OINEPUPOBATh MOHATUSAMHU: OOJACTH OMPEAENICHUS M MHOXXECTBO 3HAa4eHMHM (yHKUMHU, HyIH (yHKLHUH,
IPOMEKYTKH 3HAKOTIOCTOSIHCTBA;



CBOOOZHO OMEpUPOBATh MOHATHUAMM: UYETHBIE W HEUETHbIE (PYHKIHMH, MEPHUOIUYECKUE (YHKIUH, MPOMENKYTKU
MOHOTOHHOCTH (DYHKLIMH, MaKCUMYMbI U MUHUMYMbI (YHKIIMH, HauOoJblllee M HAaUMEHbIIEe 3HaYeHHEe (PYHKIUU Ha
IPOMEXKYTKE;

CBOOOJIHO OMEpUpPOBaTh MOHATUSIMU: CTENEHHas (QYHKUUS C HaTypalibHbIM M IEJIbIM IOKa3aTeleM, rpaduk
CTENEHHON (PYHKIIMU C HATypajbHBIM MU LEJIbIM IOKa3zaTesieM, rpaduk KOpHA N-OM cTeneHW Kak (yHKIMH OOpaTHOM
CTEIICHU C HaTypaJIbHbIM IOKa3aTeseM;

ONEepPUPOBATh TMOHATUSAMU: JIMHEIHAs, KBaJpaTHYHas M JPOOHO-IMHEHHAs (PYHKIMH, BBINOJHATH 3JIEMEHTapHOE
UCCJIEIOBAHKE U MTOCTPOCHUE UX TPA(UKOB;

CBOOOJIHO ONEPUPOBATh MOHATHUSIMH: IIOKa3aTedbHas U Jjorapudmudeckas (yHKIIMH, UX CBOWCTBA M rpaduku,
UCITIOJIb30BATh UX IpauKH JIJIsl pEIIeHUs YPaBHEHUN;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: TPUTOHOMETPUYECKAs OKPYKHOCTb, OIpENeIeHHEe TPUTOHOMETPHUUECKHUX
(YHKIIMI YUCIOBOTO apryMEHTa;

UCTIONB30BaTh rpaduku (PyHKIUNA A7 UCCIENOBAHUS MPOILIECCOB U 3aBUCHMOCTEH MPHU PEIICHUU 337ad U3 JPYTHUX
y4eOHBIX MPEAMETOB U PEaTbHON KU3HHU, BRIPAXATh (DOPMYyIaMH 3aBUCIMOCTH MEXy BETUIHMHAMU;

Hauaja maTeMaTH4eCcKOro aHAJIM3a:

cBOOOIHO ONEpUPOBATh MOHITUAMH: apuPMeTHUecKas M IeOMeTpHuecKas Imporpeccusi, 6€CKOHeuHO yObIBarolas
reoMeTpuuecKkas Mporpeccusi, JUHEHHBIA U OSKCIOHEHIHUANbHBIM pocT, (GOopMylia CIOXHBIX MPOLEHTOB, HMETh
NpE/ICTaBICHUE O KOHCTAHTE;

UCTIONTb30BaTh MPOTPECCHUH VISl PEIICHUS PEATbHBIX 3a7a4 MPUKIAIHOTO XapaKTepa;

cBOOO/IHO ONEPUPOBATH MOHITUSIMU: MOCJIEI0BATEIBHOCTD, CIIOCOOBI 3aJaHUsI MTOCIEeI0BATEIbHOCTEH, MOHOTOHHBIE U
OTrpaHUYEHHBIE TOCJIEI0BATENIbHOCTH, IMOHUMATh OCHOBBI 3apOXKJIEHUS MaTeMAaTHUYeCKOTO aHajlu3a Kak aHaiausa
OCCKOHEYHO MaJIbIX;

CcBOOOIHO OMNEpHUPOBATh MOHITHSAMH: HENPEpBIBHbIE (PYHKIMM, TOYKM paspeiBa Trpaduka (yHKIHUH, aCHUMIITOTHI
rpaduka GyHKINY;

CBOOO/IHO OIEPUPOBaTh MOHATHEM: (DYHKLHSA, HENpepbhIBHAs Ha OTpPE3KE, NMPUMEHSATh CBOMCTBA HEMPEPHIBHBIX
GbyHKIMH 1715 peuieHust 3a1ay;

cBOOO/IHO OTIEPUPOBATH MOHATUSAMU: TIEPBasi U BTOPasi MPOU3BOIHBIC (DYHKIINHU, KacaTelbHas K rpaduKy QyHKINM;



BBIUUCIISATh MPOU3BOJHBIE CYMMBI, TIPOU3BEACHUS, YACTHOTO W KOMIIO3UIIMU ABYX (YHKIIMI, 3HATh MPOU3BOJHbBIE
3IIEMEHTApHBIX QYHKINH;

UCIIOJIb30BaTh T€OMETPUUECKUIN U PUINUECKHUI CMBICI MTPOU3BOTHOM SISl pEIICHHUS 3a1a4.

MHokecTBa H JIOTHKA:

CBOOOJHO ONEPUPOBATH MOHATUSMU: MHOKECTBO, ONIEPALlUU HaJl MHOKECTBAMU;

UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JAJsl OMMCAaHUs pealbHbIX MPOLECCOB U SBICHUH, MIPHU PEIICHUU
3a/1a4 U3 IpYruX y4eOHBIX MPEIMETOB;

CBOOOZHO ONEPUPOBATh MOHATUSAMH: OMNPEICICHUE, TEOPEMA, YPABHEHHE-CIEICTBUE, CBOWCTBO MAaTEMaTHYECKOIO
00BEKTa, 10Ka3aTeIbCTBO, PABHOCUIIbHBIE YPABHEHUS U HEPABEHCTBA.

K koHny oOyudenus B 11 kiacce oOyyaromuiicsi MOJYYUT CIEIYIOIIME NMPEAMETHBIE PE3YJbTaThl MO OTIEIbHBIM
TeMaM paboueil mporpamMmbl yueOHOTro Kypca «Asredpa 1 Hayana MaTeMaTHUYECKOTO aHAIA3ay:

Yucsa ¥ BIYMCICHUSA:

CBOOOZHO ONEPUPOBATH IMOHATUSAMHU: HATypalbHOE U LIEJIOE YHUCIIO, MHOYKECTBA HATypalbHBIX M ILEJIBIX YHUCEIl,
UCIOJIB30BaTh Mpu3Haku aenumocty nensix uncen, HOJl u HOK HarypanbHbIX 4Mcen Ui pelieHus 3ajad, NPUMEHSThH
anroput™m EBkinna;

CBOOOZHO ONEpUPOBATh TMOHSATHEM OCTAaTKa [0 MOMAYNIO, 3aMUChIBaTh HATypaJbHBIE YHCIA B Pa3IMYHBIX
MO3UIIMOHHBIX CUCTEMAaX CUHUCIICHHUS;

CBOOOMHO ONEPUPOBATH TMOHATHUSAMHU: KOMILJIEKCHOE YHCIO M MHOXECTBO KOMIUIEKCHBIX YHCEN, MPEACTABIAThH
KOMIUTIEKCHBIC UhCia B alreOpandeckoil ¥ TPUTOHOMETPUUYECKON (hopMe, BBHIMTONHATH apu(PMeTHUIecKue onepanud ¢ HUMU
U 1300pakaTh Ha KOOPJAUHATHOM MIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOMHO OMEpUPOBATh TOHATUAMU: HPpAIOHATbHBIC, MOKa3aTelbHbIE M JIOTApU(PMUYECKHE HEPaBEHCTBA,
HAXOAWTh UX PEIICHHUS C TOMOIIHIO PABHOCHIIBHBIX MTEPEXO0/I0B;

OCYIIECTBIISITH OTOOP KOPHEH MPH PEIIeHUU TPUTOHOMETPUIECKOTO YPaBHEHHUS;

CBOOOJHO ONEPUPOBATh MOHITHUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, NPUMEHATh HEOOXOAMMbIE (DOPMYNbI s
pEIIeHNs OCHOBHBIX TUIIOB TPUTOHOMETPHUUECKUX HEPABEHCTB;



CBOOOHO ONEPUPOBATH MOHITUSIMH: CUCTEMA U COBOKYITHOCTh YPAaBHEHUN U HEPABEHCTB, PABHOCUIIbHBIE CUCTEMBI U
CUCTEMBI-CIIEICTBUSA, HAXOUTh PELICHHUS CUCTEMbl U COBOKYIHOCTEN PallMOHAIBHBIX, HPPALMOHAIBHBIX, TOKA3aTEeIbHbIX
U JIOTapU(PMUUYECKIX YPAaBHEHUN U HEPABEHCTB;

pelIaTh palroHalIbHbIE, UPPALIMOHAIBHBIE, 1I0KA3aTEIbHbIE, JJOrApU(PMUUECKUE U TPUTOHOMETPUUECKUE YPABHEHUS U
HEPaBEHCTBA, COIEPKALIME MOYJIN U [TapaMETPBbL;

IPUMEHATH Ipaduueckre METOIbI JUIsl pEellleH)s] YpaBHEHUN U HEPABEHCTB, a TAKXKe 3a]a4 ¢ apaMeTpamu;

MOJICJIMPOBATh peasibHble CUTyallMH Ha SI3bIKE alreOpbl, COCTABIATH BBIPAXKEHHUS, YPAaBHEHMS, HEPABEHCTBA U HX
CUCTEMBl 110 YCIOBHUIO 3a/Jaud, HCCIEAOBAaThb IIOCTPOEHHBIE MOJEIHM C MCIOJIb30BAaHUEM amnmapara ainreopsl,
MHTEPIPETUPOBATH NIOJYYCHHBIN PE3yJIbTAT.

DyHKIUHN U TPAPUKU:

CTPOUTH IpaPUKU KOMIO3UIMUA (PYHKUIUN C MOMOIBIO 3JIEMEHTAPHOTO MCCIEIOBAaHUS U CBOMCTB KOMIIO3UIIUU ABYX
dyHKITHi;

CTPOUTbH T€OMETPUYECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPAMHATHOM IJIOCKOCTH;

CBOOOJIHO ONEPUPOBATH MOHATUAMMU: Tpa(UKU TPUTOHOMETPUUECKUX PYHKIUNA;

OPUMEHATh (PYHKLIMU AJI1 MOJIETUPOBAHUS U UCCIIEAOBAHUS PEATbHBIX MPOIECCOB.

Havana MmaTeMaTH4eCKOro aHaJm3a:

UCIOJIb30BaTh MPOU3BOIHYIO JUIS HCCIeT0BaHUS (YHKIIUN HA MOHOTOHHOCTB M 3KCTPEMYMBI;

HAXOJIUTh HanOOJIblLIIEE U HAUMEHbLIEE 3HaUEHUs1 (PYHKIIMH HETPEPHIBHOW HA OTPE3KE;

UCII0JIb30BaTh MPOU3BOJHYIO ISl HAXOXKJIEHUS HAWIYYIIEro pPEelIeHUs B NPUKJIAJAHBIX, B TOM YHCIE COLHUAIBHO-
YKOHOMHUYECKUX, 3a]]a4ax, s ONpeIeTICHUs] CKOPOCTH U YCKOPEHHUs Mpoliecca, 3aJaHHOro (opMysioi min rpadukoM;

CBOOOIHO ONEpUpPOBATh MOHATUSIMH: MEPBOOOpaA3Has, OINpeNeNEHHBIH MHTErpaj, HaXOAUTh IEPBOOOpPaA3HbIC
AJIIEMEHTApHBIX PYHKIUH U BBIUUCIATH HHTErpall o popmyne HoroToHa-JleliOnuua;

HAXOJUTh MJIOLIAAN MIIOCKUX (PUTYp U OOBEMBI TEJ C TOMOIIBIO HHTETPaIa;

UMETh TIPEACTABICHUE O MAaTeMaTHYEeCKOM MOJECIMPOBAHUM HA TNPHUMEpPE COCTABICHHS UDPepeHIInaIbHbIX
YPaBHEHHI;

pemarh NpUKJIaJHble 3aJaud, B TOM YHCJIE COLMAIbHO-d)KOHOMUYECKOTO M (PU3NYECKOrO XapakTepa, CpeicTBaMu
MaTEMaTHYECKOI0 aHAJIN3A.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne
n/n

HaumenoBanue pa3aesioB ¥ TeM
NPOrpaMMsl

KoandyecTBo 4acoB

KoHTpoJsbHbIe

Bcero
padoThI

IIpakTHyeckue
padoThI

DJIeKTPOHHBIE
(uu¢posbie)
o0pa3oBaTeJIbHbIE

pecypchbl

MHO0XeCTBO AeHCTBUTEIBHBIX YHCEII.
Mmuorouiensl. PanimoHanbHbIE
ypaBHEHUS U HepaBeHCTBA. CUCTEMBI
JIMHEWHBIX YPABHEHUIN

24 1

Oynkunu u rpadpuku. CreneHHas
(GYHKIUS C LIETBIM MTOKa3aTeIeM

12 1

Apudmernueckuii KOpeHb n-oi
creneny. MppaunoHanbHbIe
YPaBHEHHUS

15 1

[TokazaTenbHast GyHKIUA.
[Toka3zaTenbHble ypaBHEHUS

10 1

Jlorapudmuueckas GyHKUIUA.
Jlorapudmuueckre ypaBHEHUs

18 1

TpUroHOMeTpHUYECKUE BBIPAKEHNUS U
YpaBHEHHUS

22 1

HOCJIC,Z[OB&TCJIBHOCTI/I H IIPOrpecCcuu

10 1




HenpepsiBHble QyHKIIHIH.

8 [IponsBonnas 20 I

9 [ToBTOpEHUE, 0606III€HIEC, 5 )
CHCTEMAaTH3aIis 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOI'PAMME




11 KIIACC

KoauvecTBo yacoB DJIeKTPOHHBIE
Ne HaumeHnoBanue pa3aesioB ¥ TeM (uu¢posbie)
n/n NPOrpaMMsl Bcero Konrpoabusie Ipakrieckue o0pa3oBaTesbHbIE
padoThI padoThI
pecypchbl
1 UccnenoBanmne GyHKIUN ¢ TOMOIIBIO ) 1
IPOU3BOTHOM
2 [TepBooOpazHast 1 HHTETpal 12 1
I'paduku TpUrOHOMETPUUECKHUX
3 byukiui. TpuroHoMeTpuueckue 14 1
HEpaBEHCTBA
4 WppaumoHanbHble, NOKa3aTeIbHbIE U 24 |
JorapuMuuecKre HepaBeHCTBA
5 KommiekcHble yncna 10 1
6 HarypanbHbie 1 11enbie uncia 10 1
CucTteMbl pallMOHAIbHBIX,
7 VMppalHOHAIBHBIX MTOKA3aTEIbHBIX U 12 1
Jorapu(pMUUYECKUX ypaBHEHUHN
8 3ajauu ¢ nmapameTpamu 16 1
9 [ToBTOpenue, 06061IeHNE, 16 )
CUCTEeMaTHU3allus 3HaHUN
OBUIEE KOJIMYECTBO YACOB I10 136 10 0
I[TPOI'PAMME







IHOYPOYHOE INIVTAHUPOBAHUE

10 KJIACC
Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne aTa ugpoBbie
n/n Tema ypora Bcero Konrposbnpie  TMpakrueckue i[fiy‘leﬂl/lﬂ :)Iﬁlc)baI;OBaTeJIbele
padoTsbI padoThI pecypenr
| [[MHO€eCTBO, ONepaliiy HaJl MHOKECTBAMHU 1
U UX CBOMCTBa
2 Hwnarpammsl Diinepa-Benna 1
3 [IpuMeHeHne TeOpeTUKO-MHOKECTBEHHOTO |
amnmnapara JaJisl pelieHus 3a71a4
Pammmonansubie yncna. OOBIKHOBEHHEIE U
4 JECATUYHBIC TPOOH, TPOIICHTHI, 1
OCeCKOHEUYHBIC TIEPUOANYECKUE APOOH
Pammmonansueie yncna. OOBIKHOBEHHEIE U
5 JECATUYHBIC TPOOH, TPOIICHTHI, 1
OCCKOHEYHBIC MTEPUOANIECKUE APOOH
6 [Ipumenenne qpoOei u MPOIEHTOB IS 1
peuieHus: MPUKIAIHBIX 33124
7 [Ipumenenue qpoOei U IPOIIEHTOB TSt |
peuieHus: MPUKIAIHBIX 33124
2 JleficTBuTeNbHBIC YKclia. PaimonanbHbIC U 1
HppanyoHaIbHbIC YKCIa
9 Apudmernueckue onepanuu ¢ 1
JIEHCTBUTEIILHBIMA YU CIIAMU
10 Moaynb A€HCTBUTEIBLHOIO YKCIIA U €70 |

CBOMCTBA




11

[TpuGnmuxEHHbBIE BHIYMCIICHUS, TPaBHUIIa
OKpPYIJICHUS, IIPUKHUJIKA U OLICHKA
pe3yJIbTaTa BEIYUCICHUN

12

OCHOBHBIE MCTOBI pCIICHHUA LCJIbIX U
JIpOOHO-pallMOHATILHBIX YPaBHEHUN U
HEPABEHCTB

13

OCHOBHBIE METO/IBI PEIICHHS IIEIBIX 1
JIpOOHO-pallMOHATILHBIX YPaBHEHUN U
HEPABEHCTB

14

OCHOBHBIE METO/IbI PEIICHUS LENbIX U
JIpOOHO-PALMOHABHBIX YPaBHEHUHN U
HEPABEHCTB

15

MHorowieHsl OT OJHON NEPEMEHHOM.
Jlenenne MHOTOYJICHA HA MHOTOWICH C
octaTtkoM. Teopema besy

16

MHoro4sIeHbI C HETBIMH KO3 UITECHTAMH.
Teopema Buera

17

Pemenue cucrem TMHEHHBIX YpaBHEHUM

18

Pewienne cucreM JIMHEWHBIX YPaBHEHUN

19

Marpuia cucTeMsl JIMHEWHBIX YPaBHEHU.
Onpenenurens MaTpulpl 2X2, ero
T€OMETPUYECKHM CMBICII U CBOMCTBA;
BBIYKCIICHUE €TI0 3HAYCHUS

20

Onpenenurtenb MaTPULBI 2X2, €T0
T€OMETPUYECKUM CMBICI U CBOMCTBA;
BBIUKCJICHHC €TI0 3HAUCHHS

21

[TpumeHeHue onpeaenuTeNs Ui pelieHus
CHCTEMBI JINHEHHBIX YPaBHEHUI




22

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOUIBIO
CHCTEMBI JINHEHHBIX YPaBHEHUN

23

Pewrenne npukiIagHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUIN

24

KonTtponbHas pabora: "PanronansHbie
ypaBHEHHUA U HepaBeHCTBA. CrcTeMbl
JIMHENHBIX YpaBHEHUN"

25

OyHKIUS, CTIOCOObI 3a1aHus (PYHKITUH.
B3anmuo obpatubie pynknnn. Kommosumus

byHKIMHA

26

I'paduk pyHkumu. dnemMeHTapHBIC
npeoOpa3oBanus rpapukoB GyHKIUN

27

O0nacTp onpeneneHns 1 MHOKECTBO
3HayeHul pynkunu. Hynu ¢pynkuun.
[IpomexyTKH 3HAaK MMOCTOSTHCTBA

28

UeErHbie 1 HEUETHBIC PYHKIIUU.
[Tepuonnueckue Gpynkiuu. [TpomexyTku
MOHOTOHHOCTH (PYHKIIMH

29

MaxkcuMyMbl U MUHUMYMBI (DYHKITUH.
Haubosbiee n HanMeHbIlIee 3HAYCHHUE
GYHKIMH Ha IPOMEKYTKE

30

JluneliHasi, KBagpaTU4Has U JPOOHO-
AUHeNHas pyHKIUH

31

DJIEeMEHTapHOE UCCIIEIOBAHUE U
NOCTPOCHHE TPAPUKOB STHX HYHKINN

32

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTpOeHUE TPaPUKOB ATUX YHKITUN

33

CrereHs ¢ OCJIBIM ITIOKAa3aTCIICM. bunoMm




Hrrotona

CreneHn ¢ LIETIBIM ITOKa3aTeneM. buaom

34 Herorona
CrenenHast GyHKIUS C HATypaIbHBIM U

35 LEJILIM IToKa3aTesieM. E€ cBolicTBa u
rpaduk

36 KonTtponbnas padora: "CrenenHast
dbynakuus. E€ cBolicTBa u rpadguk"

37 Apudmernueckuii KOpeHb HaTypaTbHOU
CTEIIEHU U €ro CBOMCTBA

13 Apudmerndeckuii KOpeHb HATypaIbHOMN
CTENEHU U €ro CBOMCTBA

39 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHIH,
COJIepXKaIINX CTETIEHH U KOPHU

40 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHIH,
COJIepXkKalINX CTETIEHH U KOPHU

A1 [IpeoOpa3zoBaHMs YUCTOBBIX BHIPAKCHHH,
COJIepXKAIINX CTETIEHH U KOPHU
Uppanmonanbusie ypaBHeHUs1. OCHOBHBIE

42 METO/BI PELICHUS UPPALUOHAIBHBIX
ypaBHEHUU
Uppanmonanbusie ypaBHeHUs1. OCHOBHBIE

43 METO/Ibl PEIICHUS] UPPALMOHATBHBIX
ypaBHEHUU
Uppanuonanbubie ypaBHeHU. OCHOBHBIE

44 METO/IbI PEIICHUS UPPALUOHATBHBIX
ypaBHEHUU

45 PaBHOCHIIBHBIE IEPEXO/IBI B PEIIEHUN




UPPALMOHAIIBHBIX YPAaBHEHUN

PaBHOCHIIbHBIE TIEPEXO/IbI B PEILICHUU

46 WPPALMOHATIBHBIX YPaBHEHUN

47 PaBHOCHIIbHBIE TIEPEXO/IbI B PEILICHUU
UPPALMOHATIBHBIX YpaBHEHUI

43 PaBHOCHIIBHBIE TTEPEXO/IBI B pELICHUHU
UPPALMOHATIBHBIX YPaBHEHUN
CgoiicTBa 1 rpaduK KOPHS N-0il CTETICHU

49 KaK QYHKIIH OOpaTHOW CTETICHH C
HaTypaJbHbBIM MIOKa3aTesieM
CgoiicTBa 1 rpaduK KOPHS N-0il CTETICHU

50 Kak (yHKIIMH OOpaTHOW CTENEHH C
HaTypaJIbHBIM IOKa3aTesleM
KontponpHas padota: "CsoiicTBa u rpaduk

51 KOpHsI n-0¥ creneHu. MppalmoHaibHbie
ypaBHEHUS"

5 CreneHsb ¢ palliOHAIBHBIM [10KA3aTEIEM U
e€ CBOICTBA

53 CrerneHb ¢ pallMOHAILHBIM [TOKa3aTeIeM U
e€ CBOICTBA

54 CrerneHb ¢ pallMOHALHBIM [TOKa3aTeIeM U
e€ CBOIICTBA

55 [Noxa3zatenpHast QpyHKIM, €€ CBOICTBA U
rpaduk

56 Hcnonb3oBanue rpadguka GyHKITUN 15
pellIeHNs] ypaBHEHUI

57 Hcnonb3oBanue rpadguka GyHKITUN 15

pellIeHNs] ypaBHEHUI




[TokazarenbHble ypaBHeHUs.. OCHOBHbBIE

58 METO/IbI PEIICHUS MOKA3aTeNbHbIX 1
ypaBHEHUU
[oxa3zatenbHble ypaBHeHUSI. OCHOBHBIE

59 METO/BbI PEIICHUS [I0KA3aTEIbHbIX 1
ypaBHEHUU
ITokazarenbHble ypaBHEHUS. OCHOBHBIE

60 METO/Ibl PEILIEHNUS TOKA3aTENbHbBIX 1
ypaBHEHUU

61 Kontponbnas padota: "[lokazarenpHas 1
¢dbynakuwms. [TokazarensHble ypaBHEHUS"

62 Jlorapudm umncna. CoiicTBa jJorapudpma 1

63 Jlorapudm uucna. CoiicTsa jgorapudpma 1

64 Jlorapudm umncna. CoiicTBa jJorapudpma 1

65 JlecaTUUHBIE U HATYpaAJIbHBIE JTOTapH (MBI 1

66 JlecsaTnuHbIC U HaTYpAIbHBIC JTOTAPUPMBI 1

67 [IpeoOpazoBanue BBIpaKEHHIA, COAEPIKALIIX 1
J0rapupmbl

68 [IpeoOpazoBanme BBIpaXEHUH, CONECPKAIIIX 1
sorapudMbl

69 [IpeoOpazoBanue BBIpaKEHHIA, COAEPIKALIIX 1
sorapuMbl

70 Jlorapugmuueckas pyHKIus, €€ CBOWCTBA U |
rpaduk

71 Jlorapudmudeckas hpyHKIms, €€ CBOWCTBA U |
rpaduk

7 Hcnonp3oBanue rpaduka GyHKIMM 115 |

peueHusl ypaBHEHU I




Hcnonp3oBanue rpaduka GyHKIMM 115

73 pellIeHNs] ypaBHEHUI
Jlorapudmuueckue ypaBHeHus. OCHOBHBIE

74 METOJIBI PEIICHUS JToTapu(PMUIECKUX
ypaBHEHUU
Jlorapudmudeckue ypaBHeHusi. OCHOBHBIC

75 METO/IbI PEIICHHS JIOTApUPMUUECKUX
ypaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHBIC

76 METO/Ibl PEIICHHS JIOTApUPMUUECKUX
ypaBHEHUU

77 PaBHOCHIIBHBIE TTEPEXO/IBI B pELICHUN
JorapupMUUECKUX ypaBHEHUI

3 PaBHOCHIIbHBIE TTEPEXO/IBI B pELICHUN
norapupMHUECKUX ypaBHEHUI

79 Kontpoinbnas pabora: "Jlorapupmuueckas
dbynaknus. Jlorapudpmudeckue ypaBHeHHS"

20 Cunyc, KOCUHYC, TAHT€HC U KOTAHT€HC
YHUCJIOBOI'0 apryMeHTa

81 Cunyc, KOCUHYC, TAHT€HC U KOTAHT€HC
YHUCJIOBOI'O apryMeHTa

2 ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa

23 ApKCHHYC, apKKOCUHYC U apKTAHT'€HC
YHUCJIOBOI'O apryMeHTa
Tpuronomerpuyeckasi OKpy>KHOCTb,

84 OIpeEeIEHUE TPUTOHOMETPUUECKHUX

(GYHKLIUI YUCIOBOTO apryMEHTa




Tpuronomerpuyeckas OKpyKHOCTb,

85 OonpeAeieHue TPUrOHOMETPUUECKHUX 1
(GyHKIMI YMCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITHI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITHI 1

90 [IpeoOpazoBanue TPUTOHOMETPHUECKUX 1
BBIPAKECHUI

91 [TpeobpazoBaHre TPUTOHOMETPUUYECKUX 1
BBIPAXKEHUI

9 [TpeobpazoBaHre TPUTOHOMETPUUYECKUX |
BBIPAXKEHUMN

93 [IpeoOpazoBanue TPUTOHOMETPHUECKUX 1
BBIPAXKEHUI

94 Pemienne TpuroHOMeTpUYECKUX YpaBHEHUM 1

95 Pemenne TpuroHOMETpUYECKUX YpaBHEHUM 1

96 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1

97 Pemenne TpuroHOMETpUYECKUX YpaBHEHUM 1

98 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUN 1

99 Pemenne TpuroHOMETpUYECKUX YpaBHEHUM 1

100 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUN 1
KoHnTtponbnas padoTa:

101 "TpUrOHOMETPUYECKHUE BBIPAKEHUS U 1
TPUTOHOMETPUUYECKUE YpaBHEHUS"

102 [TocnenoBarenbHOCTH, CIOCOOBI 331aHUS |

rocjienoBareibHocTel. Meton




MaTeMaTUYECKON MHIYKLIHMU

MOHOTOHHEBIC U OIrpaHUYCHHBIC

103 nocJyeoBaTeabHOCTH. MicTopus ananuza
OCCKOHEUHO MaJIbIX

104 Apudmerrdeckast mporpeccus

105 I'eomeTrpuueckas nporpeccust

106 beckoneuHo yObIBaroIias reoMeTpruieckas
nporpeccust

107 Cymma 6eCKOHEYHO yOBIBArOMICH
reoOMeTPUUECKOIl mporpeccuu

108 JIMHENHBIN ¥ YKCIOHEHUUAIIBHBIA POCT.
Uucno e. Dopmyna CI0KHBIX MPOLEHTOB

109 JIMHEHBIN U YKCIOHEHIIUATIbHBINA POCT.
Yucno e. DopMyra CI0KHBIX MPOILEHTOB

110 Hcnonbs3oBanue nporpeccuu Jisi peleHus
peaIbHBIX 3a/1a4 MPUKIIAJHOTO XapaKkTepa

11 KonTtponbhas pabora:
"ITocnenoBarenbHOCTH U porpeccun”

112 HenpepsiBHbIC (DyHKITNN U UX CBOMCTBA

113 Touka pa3pbiBa. ACUMITOTHI IpaUKOB
byHKIUI

114 CgoiicTBa (yHKIIMI HEMPEPHIBHBIX Ha
OTpe3Ke

115 CgoiicTBa (yHKIIMI HEMPEPHIBHBIX Ha
OTpe3Ke

116 Meroa UHTEpBaJIOB 11l pELICHUS

HEPABEHCTB




MCTOI[ HUHTCPBAJIOB JIA pCIICHUSA

117
HEPaBEHCTB

118 MeTto1 MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

119 [IprMeHeHre CBOMCTB HEMPEPHIBHBIX
GbyHKIMH 1715 pereHust 3a1a4

120 IIpuMeHeHre CBOWCTB HEIPEPBIBHBIX
GbyHKIMH 1715 pereHust 3a1a4y

121 [lepBas u BTOpas npon3BoAHbIEC HYHKINUN

122 Onpenenenrie, reOMETPUYECKUAN CMBICIT
MIPOU3BOAHOMN

123 Omnpenenenue, GU3NUECKUN CMBICIT
MIPOU3BOAHOMN

124 YpaBHeHHE KacaTeIbHOU K TpaduKy
byHKIIUN

125 YpaBHeHHE KacaTeIbHOU K TpaduKy
byHKIUHA

126 [Ipou3BoaHbIE IIEMEHTAPHBIX (HYHKIIMN

127 [Tpon3BoHBIC S7IEMEHTAPHBIX (DYHKITHI

128 [IpousBonHas cyMMBbl, IPOU3BEACHMUS,
YaCTHOTO ¥ KOMITO3UIIMU (QYHKINUN

129 [Ipon3BoHasE CyMMBI, TPOU3BEICHHS,
YaCTHOTO ¥ KOMITO3UIIMU (QYHKINUN

130 [Ipon3BoHasE CyMMBI, TIPOU3BENCHHS,
YaCTHOTO ¥ KOMIO3UIIMU DYHKIIUH

131 KonTtponsnas padora: "[IponzBoanas”

132 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS




3HaHMi: "YpaBHeHH"
133 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHui: "Oynkun"
134 HroroBast koHTpoIBHAs paboTa 1 1
135 Hrorosas kKoHTpoOJbHASA paboTa 1 1
136 HOBTOPGHI/IG, 000011IeHHE, CUCTEMATU3AINAS |
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acos

KonTposabHbie

Bcero
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHmust

JJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcsbl

[Ipumenenne npou3BOTHOM K
uccaeaoBaHuio PyHKITUN Ha
MOHOTOHHOCTH U BKCTpeMYMBI

[Ipumenenne npou3BOTHOM K
nccaeaoBaHuio (PyHKITUN Ha
MOHOTOHHOCTb U AKCTPEMYMBI

IIpuMeHeHne POU3BOIHOMN K
UCCIIeIOBaHMIO (PYHKIMI Ha
MOHOTOHHOCTB M 9KCTPEMYMBI

IIpuMeHeHne pOU3BOIHOMN K
UCCIIeIOBaHMIO (PYHKIMI Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

[Ipumenenne npou3BOTHOM K
UCCIIeIOBaHMIO (PYHKIMI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[Ipumenenne npou3BOTHOM K
uccaeaoBaHuio (PyHKITUN Ha
MOHOTOHHOCTb U AKCTPEMYMBI

Haxoxneaue HaubOIbIIErO U

HaMMEHBIIETO 3HAUYEHUs HEMPEPhIBHON

(GbyHKIIMHM Ha OTpE3Ke

Haxoxneaue HaubOIbILIErO U




HaVMEHBIIIETO 3HAYEHUsI HENIPEPBbIBHOU
GbyHKIIMHM Ha OTpE3Ke

Haxoxnenue HauOOJIBIIIETO U
HAaUMEHBIIIETO 3HAYCHUSI HEMPEPBIBHON
(GyHKINU Ha OTpE3Ke

10

Haxoxnenue HanOOJIBIIETO U
HAaUMEHBIIETO 3HAYCHUS HENPEPBIBHON
(byHKIMN Ha OTpE3Ke

11

Haxoxnenue HanOOJIBIIETO U
HAaUMEHBIIETO 3HAYCHHUS HENPEPHIBHOM
(GyHKIIMH Ha OTpE3Ke

12

Haxoxnenue HauOOJIBIIETO U
HAaUMEHBIIETO 3HAYCHHUS HENPEPHIBHOM
GbyHKIIMHM Ha OTpE3Ke

13

[Ipumenenne npou3BOIHOM IS
HAXO0XJCHHUS HAUJTYUIlIEro pelieHus B
MPUKIAIHBIX 3a7a4ax

14

[Ipumenenne npou3BOIHOM IS
HaXO0XIACHUA Hannquero peH_IeHI/IH B
HpI/IKJIaI[HBIX 3agadyax

15

[Ipumenenne npou3BOIHOM IS
OmpeIeTIeHUsI CKOPOCTH U YCKOPEHUS
nporiecca, 3a1aHHOro (GOPMYIION UK
rpaduKom

16

[IpumeneHnne npou3BOHOM IS
ompeIelIeHUsI CKOPOCTH U YCKOPEHUS
nporiecca, 3a1aHHOro (GOPMYIION UK
rpadgukom




17 Komnozunust pyHKIui

18 Kommnosumus pyakmmit

19 Komnozunust pyHKIui

20 I'eomerprueckue oOpa3bl ypaBHEHHI Ha
KOOPAMHATHOW INIOCKOCTH

)1 ['eomerpuueckue 0Opa3sl ypaBHEHU HA
KOOPJMHATHOM MJIOCKOCTH

2 KonrtponsHas padora: "UccnenoBanue
(GYHKIUH C TOMOIIBIO TPOU3BOTHOM"

7 [TepBooOpasHasi, OCHOBHOE CBOMCTBO
NEepPBOOOPA3HBIX

24 [TepBooOpasHbIe AIeMEHTAPHBIX (YHKIIAN.
[IpaBuiia HaX0XAEHUS IEPBOOOPAZHBIX

’5 ITepBoOOpa3HbIe AIeMEHTAPHBIX (DYHKITHIA.
[TpaBuia HaX0XICHHSI IEPBOOOPAZHBIX

2 WuTterpan. ['eomeTpudyeckuii CMbICIT
UHTErpaja

7 Brruncnenue onpenenéHHOro HHTErpaia
o ¢popmyse Herorona-Jleiboauia

73 Beruncnenue onpenenéHHoro HHTerpana
no opmyne Herorona-JleliOuuma

79 [IpumeHneHne nHTerpana 1 HaXoXKACHUS
TIoMIaIel TUIOCKUX (PUTYp

30 [IpumeHneHne nHTerpana 1 HaXoXKACHUS
00BEMOB reOMETPUUECKHX TeI

31 [Tpumeps! pemeHunit qudpepeHaITbHbIX

YpaBHEHUU




[Tpumeps! pemeHnit qudpepeHraIbHbIX

32 .
ypaBHEHHI
MaremaTHuecKkoe MOJCIINPOBaHUE

33 peabHBIX MPOLIECCOB C MOMOIIBIO
Qg depeHIManbHbIX ypaBHEHUN

14 Kontponbras padota: "[lepBooOpaznas u
uHTerpan”

15 Tpuronomerpuueckue GyHKIMH, UX
CBOICTBa U TpaduKku

36 Tpuronomerpuueckue QyHKIHH, UX
CBOMCTBA U TpapuKu

17 Tpuronomerpuueckue GyHKIINH, UX
CBOICTBa U TpaduKu

18 Tpuronomerpuueckue QyHKIHH, UX
CBOICTBa U TpaduKu

39 Tpuronomerpuueckue QyHKIHH, UX
CBOMCTBA U TpapuKu
OT60p KOpHEH TPUTOHOMETPUUECKHIX

40 YpPaBHEHUH € MOMOIIBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHIX

41 YpPaBHEHUH € MOMOIIBIO
TPUTOHOMETPHUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUIECKHUX

42 YPAaBHEHUH C ITOMOILBIO
TPUTOHOMETPHUECKON OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKHIX

YPABHEHUH C ITOMOILBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

Pemenue TpuroHoMeTpuuecKux

44
HEPABEHCTB

45 Pemenne TpuroHoMeTpuuecKux
HEPaBEHCTB

46 PemreHne TpUroHOMETpUYECKUX
HEPABEHCTB

47 Pemenne TpuroHoMeTpruuecKux
HEPABEHCTB
Kontponbras padota: "['paduku

48 TPUTOHOMETPUICCKUX (DYHKITAMN.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE MCTObI pCHICHUSA
MOKa3aTCJIbHBIX HCPABCHCTB

50 OCHOBHBIE MCTOJbI pCHICHUSA
MOKa3aTCJIbHBIX HCPABCHCTB

51 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

52 OCHOBHBIE MCTOJbI pCHICHUSA
MOKa3aTCJIbHBIX HCPABCHCTB

53 OcHOBHbBIE METOBI PELICHUS
norapuMUYECKUX HEPABEHCTB

54 OcHOBHBIE METOBI PELICHUS
Jorapu(MUUECKUX HEPaBEHCTB

55 OCHOBHBIE MCTOJbI pCHICHUSA
norapuMUYECKUX HEPABEHCTB

56 OcHOBHBIE METOBI PELICHUS

norapuMHUYECKUX HEPABEHCTB




OcHoBHBIC MCTObI pCHICHUSA

> UppalOHAIBbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppalMoOHATFHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PELLICHUS
UppalOHAIBbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppalMOHAIBLHBIX HEPABEHCTB
61 I'paduueckue MeTOIbI peLICHUs
UppalOHAIBHBIX YPaBHEHHH
6 I'padguueckue MeTo bl peLIeHus
UppalMOHAIBHBIX YPAaBHEHHH
63 I'paduueckue MeTOIbI peLICHUs
[I0KA3aTEeNIbHBIX YPAaBHEHUHN
64 I'paduueckue MeTOIbI peLICHUs
MOKa3aTeJIbHBIX HEPABEHCTB
65 I'padguueckue MeTo bl peLIeHUs
Jorapu(pMHUUECKUX ypaBHEHUN
66 I'paduueckue MeTOIbI peLICHUs
Jorapu(pMHUUECKUX HEPABEHCTB
67 I'paguueckue MeTo bl peLIeHus
Jorapu(pMHUUECKUX HEPABEHCTB
I'paguueckue MeTo bl peLIeHus
68 MOKa3aTeIbHBIX U JIOTapUPMUUECKUX
ypaBHEHU
I'padmyeckue MeToabl pemieHus
69 MOKa3aTeIbHBIX U JIOTapUPMUUECKUX

YpaBHEHU




70

I'padmueckue MeToAbl perieHus
MOKa3aTeIbHBIX U JIOTapu(PMUIECKIX
HEPaBEHCTB

71

I'padmueckue MeToAbl perieHus
MOKa3aTeIbHBIX U JOTapU(PMHUECKUX
HEPABCHCTB

72

Kontponbnas padota: "UppanmonaibHbie,
noKa3aTeJbHbIe U JorapupMuyecKue
HepaBeHCTBa"

73

KommiekcHbie uncia. Anredpandeckast 1
TPUTOHOMETpHUYEcKasi (pOpMBbI 3arucu
KOMIUIEKCHOTO YHClia

74

KommiekcHbie uncia. Anredpanueckas u
TpUTOHOMETpHUYEcKasi (pOpMBbI 3arucu
KOMIUIEKCHOTO YHClia

75

Apudmerndeckre onepanum ¢
KOMILIEKCHBIMU YHCIIaMHU

76

Apudmernueckue orneparuu ¢
KOMIIJICKCHBIMHA YU CJIaMU

77

N3o0pakeHne KOMIIJIEKCHBIX YHCeT Ha
KOOPJIMHATHOM MJIOCKOCTH

78

N300paxkeHre KOMITJIEKCHBIX YHCET Ha
KOOPAMHATHOW INIOCKOCTH

79

®opmyna Myaspa. KopHu n-oii ctenenu
13 KOMIUIEKCHOTO YK CIIa

80

®opmyna Myaspa. KopHu n-oii ctenenu
13 KOMITJIEKCHOTO YHCiIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YU CCJI OJId




penieHus (GU3NIECKUX U TEOMETPUISCKUX
3a7a4

KonrtponsHas padora: "KomruiekcHbie

82 |
yucia

83 HarypanbHblie u 11enble yncina

84 HarypanbHsle u niensie yucna

25 [IprmeHeHne MPU3HAKOB AETUMOCTH
LEeJbIX YUCEeIl

26 [IpuMeHeHne NPU3HAKOB ACIUMOCTH
LEeJbIX YUCEell

27 [IpuMeHeHne NPU3HAKOB ACIUMOCTH
uensix yucen: HOJl u HOK

28 [IpymeHeHne MPU3HAKOB AETUMOCTH
mensix yncen: HOJL u HOK

29 [IpuMeHeHne NPU3HAKOB ACIUMOCTH
LEJBIX YUCEJI: OCTATKH 110 MOJYJIIO

90 [IpuMeHeHne NPU3HAKOB ACIUMOCTH
LEJIBIX YUCEN: OCTATKH 110 MOAYIIO
[IpymeHeHne MPU3HAKOB AETUMOCTH

91 LEJIBIX YKceN: anroput™ EBkiuaa mis
pelIeHurs 3a/1a4 B LEJbIX YnCIax

9 Kontponbnas padota: "Teopust menbix
yucen"
Cucrema v COBOKYITHOCTh YPaBHEHHIA.

93 PaBHOCHUIIbHBIE CHCTEMBI U CHCTEMBI-
CJIeJICTBUS

94 CucreMa 1 COBOKYITHOCTh YPaBHEHUU.

PaBHOCHIBHBIE CHCTEMBI U CUCTEMBI-




CICOCTBUA

95 OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEM PallMOHAJIbHBIX YPABHEHUI

OCHOBHBIE METObI PELICHUSI CUCTEM U
96 COBOKYITHOCTEI UppaIlMOHATbHBIX
ypaBHEHUI

OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
97 COBOKYITHOCTEH MOKa3aTEIbHBIX
YpaBHEHUI

OcHOBHEIE MCTOJbI pCHICHUA CUCTCM U
98 COBOKYITHOCTEH MMOKa3aTeIbHbIX
YpaBHEHUU

OCHOBHBIE METO/Ibl PELLICHHS CUCTEM U
99 COBOKYITHOCTEH JIorapu(hMUIECKUX
YpaBHEHUU

OCHOBHBIE METObI PELICHUSI CUCTEM U
100 COBOKYITHOCTEH JIOTapu(PMUIECKUX
ypaBHEHU

[IpuMeHeHne CUCTEM K PELIEHUIO
MaTeMaTHYeCKUX 3ajay U 3aa4 u3

101 pa3IMYHBIX 00JIacTel HAyKW U PeaIbHOU
KU3HU, HHTEPIPETALUs TOTy4YECHHBIX
pE3yNIbTaTOB

[IpumeHeHne cucTeM K pelieHuo
MaTeMaTHYeCKUX 3ajay U 3aa4 u3

102 pa3IUYHBIX 00JIacTel HAyKW U PeaIbHOU
KHU3HU, HHTEPIPETALUS TOTy4YECHHBIX
pe3yNIbTaTOB




IIpumeHeHNEe HEPABEHCTB K PELICHUIO
MaTeMaTHUYECKUX 3a/a4 U 3a/1a4 U3

103 pa3IUYHBIX 00JIacTel HAyKW U PeaIbHOU
YKU3HH, HHTEPIIPETALUs OJTYYEHHBIX
pe3yabTaToOB
KonTpomnbnas pabota: "Cucrembl

104 palMOHANIBHBIX, UPPALMOHAIBHBIX
MOKa3aTeIbHBIX U JOrapu(PMUUECKUX
ypaBHEHUN"

105 PannoHaneHbIE ypaBHEHUS C IapaMeTpaMu

106 PanmonansHble HEpaBeHCTBA C
rapameTpamu

107 ParmonanbsHbIE CHCTEMBI C TapamMeTpaMu

108 HppaumnoHaibHble ypaBHEHMS,
HEPAaBEHCTBA C TapaMeTpamMu

109 HppannoHalibHbIE CUCTEMBI C
rapameTpamu

110 ITokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazarenbHbIE CUCTEMBI C ITApAMETPAMU

112 Jlorapudmuueckue ypaBHeHUS,
HEPaBEHCTBA C MMapaMeTpaMu

113 Jlorapudpmuyueckue CUCTEMBI ¢

napameTpamu

114

Tpuronomerpuyeckrue ypaBHEHUS C
napameTpamu

115

TpuroHoMeTpuveckre HEpaBEHCTBA C
napameTpamu




116

TpuroHomeTrpu4ecKkue CUCTEMBI €
napaMeTpamMmu

117

[TocTtpoeHue u uccnenoBaHue
MaTEMaTHYECKUX MOJIENEN peabHbIX
CUTYyalUi C IOMOLIBbIO YPABHEHUH C
napameTpamu

118

[TocTpoenue u uccneaoBaHue
MaTEMaTHYECKUX MOJIENEN peabHbIX
CUTYalUi C IOMOLIBIO CUCTEM YPABHEHUN
C IIapaMeTpaMu

119

[TocTpoenue u uccnenoBaHue
MaTEMaTHYECKUX MOJIENIEH PEAIbHBIX
CUTYalUi C IOMOLIBIO CUCTEM YPABHEHUN
C IIapaMeTpaMu

120

Kontponbras padota: "3agauu ¢
napamerpamu"

121

[ToBTOpeHue, 06001IeHNE,
cucTtemaTusanus 3HaHui: "YpaBHeHus"

122

[ToBTOpenHue, 06001IeHNE,
cucTeMaru3anus 3HaHui: "YpaBHeHus"

123

[ToBTOpenue, 0600IIEeHNE,
cucTeMaTu3anus 3HaHuil: "YpaBHEHHUS.
Cucrembl ypaBHeHUI"

124

[ToBTOpeHue, 0600IIEHNE,
cuctemaTtusanus 3Hannii: "HepaBencrna"

125

[ToBTOpenHue, 06001IeHNE,
cucreMaTtu3anus 3Hanui: "HepaBencrpa"

126

[ToBTOpeHue, 0600IIEHNE,




cucteMatusanus 3Hanuii: "HepaBencrna"

[ToBTOpenue, o600IIEHNE,

127 cucreMaru3anus 3HaHui: "IIponsBogHas u 1
e€ npumeHeHue"
[ToBTOpenue, o600IIEHNE,
128 cucrtemaTtusanus 3Hanuii: "IIpousBoaHas u 1
e€ mpuMeHeHue"
[ToBTOpenue, o600IIEHNE,
129 cucrtemaTtusanus 3Hanuii: "IIpousBoaHas u 1
e€ mpuMeHeHue"
[ToBTOpeHue, 06001IeHNE,
130 cucTeMaru3anus 3Hanui: "MHTerpan u ero 1
npuMeHeHue"
131 [ToBTOpeHue, 06001IeHNE, 1
cucreMaTtu3anus 3HaHui: "OyHkuun"
132 [ToBTOpenue, 0600IIEeHNE, |
cucremaTtusanus 3Hanuil: "Oynkuun"
133 [ToBTOpenHue, 06001IeHNE, 1
cucreMaTtu3anus 3HaHui: "OyHkuun"
134 HToroBast KOHTpOJbHAs paboTa 1 1
135 HroroBast koHTpOIBHAS paboTa 1 1
136 [ToBTOpeHue, 06001IeHNE, 1
CHCTeMAaTH3aIus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I1O 136 10

I[TPOIT'PAMME







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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