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INOACHUTEJIBHASA 3AIIMCKA

VY4eOHbiii Kypc «Anrebpa M Hayalla MaTeMaTHYECKOTO aHAIN3a» SBISETCS
OIHUM M3 Hauboyiee 3HAYUMBIX B MPOTrpamMMe CpEeIHero oOuero oOpa3oBaHuf,
IOCKOJIBKY, C OJJHOW CTOPOHBI, OH OOECHEeYMBAET MHCTPYMEHTAJIbHYIO 0a3y s
U3YyYEHHUsl BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IpYroi CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBINIJICHUE O0YyJaroNIXcsi Ha ypOBHE, HEOOXOIMMOM
JUI. OCBOCHUS MH(GOPMATUKU, OOIIECTBO3HAHUSA, UCTOPHH, CIOBECHOCTH U JAPYTUX
JUCIMIUIMH. B paMkax maHHOTO y4eOHOro Kypca oOydaroIiuecs OBIIAJIEBaIOT
YHHUBEPCAJIbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (OpMyIUpyeT CBOU
TOCTUKEHUS] B MaTeMaTU4ecKou popme.

VY4eOHbIil Kypc anreOpbl M Hauajdl MaTeMaTUYECKOTO aHaln3a 3aKiIa/lbIBacT
OCHOBY JUIsl YCIICITHOTO OBJAJEHUS 3aKOHAMH (U3HUKH, XUMHH, OHMOJOTHH,
NOHMMAaHHUS OCHOBHBIX TEH/ICHLUUN Pa3BUTUSI SKOHOMUKHU U OOLLECTBEHHON JKU3HH,
NO3BOJIAIET OPHUEHTUPOBATHCS B COBPEMEHHBIX LMQPPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTMSIX, YBEPEHHO MCIIONb30BaTh UX AJI JajbHEHIIero oOpa3oBaHus U B
MOBCEIHEBHOM XM3HHU. B TO ke BpeMs oBiajgeHHE aOCTPAKTHBIMU U JIOTUYECKU
CTPOTMMH KOHCTPYKIUSMHU aireOpbl M MAaTeMaTH4YEeCKOTO aHaliu3a pa3BHUBACT
YMEHHME HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTUHHOCTb, JOKa3bIBAThH
YTBEPKACHUS C MOMOILIBIO MHAYKIMHM U paccy’kKaTh NEAYKTUBHO, HUCIIOJIb30BATh
00001IeHNe W KOHKPETH3allMi0, abCTparupoBaHME M aHAJIOTHIO, (HOpMHpYeT
KpEaTUBHOE U KPUTHUYECKOE MBIIIIICHUE.

B xone u3yuenus yueOHOro kypca «Anredpa u Havada MaTeMaTHUYECKOTO
aHaJIn3a» 00ydYaroluecs IMOJIy4aroT HOBBIM ONBIT PEIICHUs MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO MOCTPOEHUSI MaTEMATUYECKUX MOJENEH peajbHbIX CUTYyalMi,
UHTEPIpPETallud  TOJYYEHHBIX  PELICHHWH, 3HAKOMSTCS €  [pUMEpaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEl B TMpHUpPOAE, HAayKe M HCKYCCTBE, C
BBIIAIOIIMMUCS MaTEMATUYECKUMU OTKPBITUSIMU U UX aBTOPAMH.

VY4eOHbI Kypc 00janaeT 3HAYUTENbHBIM BOCIUTATENIbHBIM IOTEHIMAIIOM,
KOTOpBIM peanu3yeTcsl Kak uepe3 Y4eOHbIl Marepual, CIOCOOCTBYIOIIMN
(GbOopMUPOBAHNIO HAYYHOTO MHPOBO33PEHHS, TaK W uepe3 CHelupuKy ydeOHOU
NESTENIbHOCTH, TpeOyromeld MpOJODKUTENbHON  KOHILEHTPAllud BHUMAaHMUS,
CaMOCTOSITEJIBHOCTH, AaKKypaTHOCTM ¥  OTBETCTBEHHOCTH 3a IOJYYEHHBIN
pe3yJbTart.

B ocnoBe metomuku oOyuenus anreOpe M HauyajgaM MaTeMaTUYECKOTO
aHaJn3a JCKUT ACSITETbHOCTHBIN NMPUHIUI 00yUYeHHUS.

B crpykrype yuebHOoro kypca «Anredpa M Hayajia MaTeMaTUYECKOTO
aHaJIN3a» BbIAEIEHBI CIEAYIOUINE COAEPKATEIbHO-METOANUECKHE TUHUM: «YHucna
U BBIUUCIIECHU», «DyHKINU U rpapukn», «YpaBHEHUs U HepaBeHCTBa», «Havana
MaTeMaTHYeCKOro aHanmsa», «MHokecTBa M JIOTHKa». Bce OCHOBHBIE



COJICPXKATEIHHO-METOINYCCKHE JIMHUM H3YYaloTCs Ha TPOTSDKCHUHM JBYX JIET
oOy4yeHHsI Ha YpOBHE CpEIHEro OOIIero oOpa30BaHMs, €CTECTBCHHO JIOMOJIHSIS
Jpyr Apyra W MOCTENEHHO HACHIIAsACh HOBBIMU TeMaMU U paszeiiaMu. JlaHHBIH
yUeOHBIA KypC SIBIISICTCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebde
COJIep)KaHNE HECKOJIBKMX MAaTeMaTHYeCKMX IUCIUIUIMH, TaKuX Kak anreopa,
TPUTOHOMETPHSI, MAaTEeMAaTHYCCKUN aHaIM3, TEOPUS MHOXKECTB, MaTeMaTH4YeCKas
noruka W Apyrue. Ilo mepe Toro kak oOyudaromivecs OBJaneBaloT Bcé Ooliee
IMIMPOKUM MATEMAaTHICCKUM aIlliapaToM, Y HUX TOCJICI0BaTEIIbHO POPMUPYETCS U
COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTeMAaTHYECKyI0 MOJENb pPeabHOU
CUTYaIluH, TIPUMEHATh 3HAHWS, MOJydEeHHBIC TTPH M3YyYSCHUH YIeOHOTO Kypca, s
pEeIICHHS] CAMOCTOSTEIBHO CHOPMYTUPOBAHHON MAaTEMAaTHYCCKON 3a/1a4M, a 3aTeM
UHTEPIPETUPOBATH CBOIl OTBET.

ConepxarenpHO-MeTOIMYCCKast JTUHKS «Uuclia U BBIYMCIICHUS 3aBepIiacT
(GopMUpPOBaHWE HABBIKOB UCIOJIL30BAHUS JACHCTBUTEILHBIX YHCEN, KOTOpOEe OBLIO
HAYaTO Ha YPOBHE OCHOBHOTO 001ero oopasosanus. Ha ypoBHe cpeanero oomiero
oOpa3oBaHusi 0cob0e€ BHUMaHHE ynensercss (OPMHPOBAHUIO  HABBIKOB
palMOHAILHBIX BBIUYUCIICHUH, BKJIFOYAIONIMX B CeOs HMCIIOJb30BAHHE PA3IHMUHBIX
dopM 3amucH 4YWClia, YMEHHUE JeNlaTh NPUKHIKY, BBIMOIHATH MPUOIMKEHHBIC
BBIYHCJICHHSI, OIICHUBATh YWCJIOBBIC BBIPAXKEHUS, PabOTaTh C MaTeMaTHYCCKUMHU
KOHCTaHTaMH. 3HAKOMbIC OOYYarOIIUMCS MHOXECTBA HATYpaJbHBIX, IICIIBIX,
palMOHAIBHBIX M JICUCTBUTEIBHBIX ~ YHUCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIGKCHBIX 4YHCEII. B Ka¥JIoM H3 3TUX MHOXECTB pPaccMaTpUBAIOTCS
CBOWCTBCHHBIE €My crenuduueckne 3amaddl W OIepalfu: JeJCHHE HaIleso,
OIIEpUPOBAHNE OCTAaTKaMHW HAa MHOXXECTBE IICJIbIX YHCEI, OCOObIe CBOWCTBA
palMOHAILHBIX ¥ MPPALMOHATBHBIX YUCEN, apUPMETHUCCKIE ONEPAIlUH, & TAKKE
U3BJICUCHUE KOPHS HATYPaJbHOW CTENCHH HAa MHOYKECTBE KOMIUICKCHBIX YHCEII.
brnarogapst mocienoBaTeIbHOMY pACHIMPEHUIO Kpyra HCIIOJIb3YeMbIX YHCEeT H
3HAaKOMCTBY C BO3MOXKHOCTSIMH WX TMPUMEHEHUS ISl PEIICHUS Pa3IUYHBIX 3ajad
dbopMHpyeTcss TPEACTAaBICHUE O CIMHCTBE MATEMAaTHKU KaK HayKd U €€ pojd B
MOCTPOCHUH MOJIEJICH pPeabHOTO MHpa, IIMPOKO HCIOJB3YIOTCS O000OIICHUE U
KOHKpPETHU3aIHSI.

Jluaust «YpaBHEHHS W HEPABCHCTBA» PEATM3yeTCs] Ha MPOTSIKECHUH BCETO
oOy4eHusT Ha ypOBHE CpeaHero oO0Iero oOpa3oBaHMs, MOCKOJIBKY B KaXIOM
pasaene [Iporpammbl TPEAYCMOTPEHO pEIIEHHE COOTBETCTBYIOIIMX 3a1ad. B
pe3yabTare OOydaroliMecs OBJIQJICBAIOT PA3IMYHBIMH  METOJIAMHU  PEIICHUS
palMoHaIbHBIX, HPPAIMOHATBHBIX, TOKA3aTeIBbHBIX, JIOTAPUPMUUICCKUX H
TPUTOHOMETPHUYECKUX YpPaBHCHWW, HEPaBEHCTB W CHCTEM, a TakkKe 3ajad,
coJlepkammx mapaMeTpbl. [lomydeHHbIE YMEHUS IMUPOKO HCIIOJIB3YIOTCS TIPH
UCCIIeIOBaHNK (QYHKIIMKA C TIOMOINBIO MPOU3BOIHOMN, MPH PEIICHUN MPHUKIATHBIX



3a/la4 U 3aJ1a4 Ha HaXO0)K/IeHUWEe HauOOJIbIIMX U HAaUMEHbIINX 3HAYECHUN (YHKIUH.
JlanHast copepkarenbHas JIMHUS BKIIOYAET B ceOsl Takke (OpMUPOBaHHE YMEHUN
BBIMOJHATL  pacué€rel 10  QopmyinaMm, IpeoOpa3oBaHMUs  palMOHAIbHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAKEHHI, a TaKXKe BBIPAKEHUH,
CoJlepKalMX CTerneHn u Jjorapudmel. brnarogaps u3yudeHuio anreOpandecKkoro
Marepuana IPOUCXOJWUT  JAJbHEWIIEe  pPa3sBUTHE  AITOPUTMUYECKOTO U
abCTPaKTHOrO MBILUIEHHUS OOy4arolmuxcs, (OPMUPYIOTCS HABBIKM JETyKTUBHBIX
paccyxaeHuid, pabOTl €  CHMBOJBHBIMU  (OopMamMu,  HOpPEACTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCHUMOCTEN B BHJE PABEHCTB M HEPABEHCTB. AnreoOpa
npeniaraeT 3(QQPEeKTUBHbIE WHCTPYMEHTBI JJIi pELIEHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HAIJAIHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKHU.

CopepxxarenpHo-MeTOIMYeckass JUHUSA «DYyHKIMM U TpadhuKu» TECHO
neperyieTaeTcs ¢ APYTMMH JIMHUSMU y4eOHOTOo Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3aJaET MOCIEN0BATEIbHOCTh U3YUeHUsl MaTepruaia. Vi3yueHue CTeneHHou,
NO0Ka3aTeIbHOM, JIOTApU(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMM, UX CBOWCTB
U rpadUKOB, UCHOIb30BaHUE (PYHKLUMU JUIS pelIeHus 3a7ad U3 ApYrux y4eOHbIX
IPEIMETOB U PEANBHON KU3HH TECHO CBA3aHO KaK ¢ MaTEMAaTUYECKUM AaHAIM30M,
TaK U C pEIIeHHEeM ypaBHEHHWH U HepaBeHCTB. lIpu »TOM Oo0iblIOe BHUMaHHE
ynensieTcs: (popMHpOBaHUIO YMEHUS BbIpakaTh (OpMyJaMU 3aBUCUMOCTU MEXKITY
pa3IMYHBIMM BEJIMYMHAMHU, MCCIEAOBATh IMOJYYEHHbIE (PYHKLIHMH, CTPOUTh HX
rpaduxu. MaTtepuan 3Toi cofaepKaTeNbHON JTUHUHU HalleJIeH Ha Pa3BUTHE YMEHUU
Y HABBIKOB, IIO3BOJISIIOIIMX BBIPAXaTh 3aBUCHMOCTH MEXIYy BEJIMYWHAMH B
pa3nuuHOil (opMe: aHAMUTHUECKOH, rpaduueckoil u cioBecHoil. Ero msyuenwue
CHOCOOCTBYET pa3BUTHUIO AJITOPUTMUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K
0000IIEHUIO U KOHKPETU3ALUH, UCTI0JIb30BAaHUIO AaHAJIOTUH.

CopnepxarenbHas JuHuA «Hadana MaremMarnyeckoro aHajian3a» IO3BOJISET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTHYECKUX, TaK M MPUKIAIHBIX 3a7ad,
JOCTYINHBIX OOYYarOIIMMCS, TaK KaK y HUX IOSBISETCS BO3MOXHOCTb CTPOUTH
rpaUKu CIOXHBIX (DYHKUMH, ONpPENeNATh WX HAuOOIbIINE W HAaUMEHBIINE
3HAYEHUs, BBIYMCIATH IUIOWaau (Uryp U OObEMBI TeJl, HAXOAUTh CKOPOCTH U
YCKOpEeHHUsl IpolueccoB. JlaHHas colep)kareiibHas JHMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH ITOCTPOEHUSI MaTeMaTHYECKUX MOJENIe peaJbHbIX CHUTyaluu,
IIO3BOJISIET HAXOJIWTh HAWIy4lllee pEUICHUE B MPUKIAMHBIX, B TOM YHCIIE
COLIMAIBHO-D)KOHOMHUYECKHUX, 3a/1a4ax. 3HAKOMCTBO C OCHOBAMU MAaTE€MaTU4YECKOIro
aHalM3a CIoCcOOCTBYET pa3BUTHIO a0CTPAKTHOTO, (OPMajbHO-JIOTMYECKOTO U
KPEaTHUBHOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHMI pPACMO3HABATH MPOSIBICHUSA
3aKOHOB MaTeMaTHKH B HayKe, TEXHHKe U HcKyccTBe. OOydaromuecs y3HaIoT O



BBIJAIOIINXCS PE3yJIbTaTaX, IOJYYEHHBIX B XOJE€ PAa3BUTUS MATEMATHKUA Kak
HAyKH, U 00 UX aBTOpax.

CoaepxaTenpbHO-MeTOANYECKast JIMHUS «MHOXKECTBa U JIOTMKa) BKIIIOYAET B
ce0si DJIEMEHTHl TEOPUM MHOXKECTB W MATEMaTUYECKOW JIOTUKU. TeopeTHuko-
MHOECTBEHHBIE MTPEACTABICHUS MPOHU3BIBAIOT BECh KYPC IIKOJIbHON MaTeMaTUKU
U TpeasiaraloT HauOoJyiee YHUBEPCAJIbHBIN S3bIK, OOBEIUHSIONIMI BCE pa3Jiesibl
MaTeMaTUKU W €€ NPWIOKEHHUM, OHHM CBS3BIBAIOT pa3Hble MaTEMATHYECKHE
JUCLHMIUIMHBL U HUX TPUWIOKEHUS B eauHoe uenoe. [loatomy BaxkHO [aTh
BO3MOXKHOCTh OOy4YarmeMycss TOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN S3BIK
COBPEMEHHOM MAaTeMaTUKHU U UCIOJIb30BaTh €r0 JJis BBIPAXKEHUS CBOUX MBICIECH.
JpyruM BaXXHbIM IIPU3HAKOM MAaTEMAaTUKM KaK HAyKd CJIEQyeT NpPU3HATH
CBOWMCTBEHHYIO €M CTpOrocTh OOOCHOBAaHMI U CJIEIOBAaHUE OMPEACIEHHBIM
npaBWjiaM  TOCTPOEHHSI  JIOKA3aTeJbCTB.  3HAKOMCTBO C  BJIEMEHTaAMHU
MaTEMaTUYECKONW JIOTUKH CIOCOOCTBYET PAa3BUTHUIO JIOTHYECKOTO MBIIIICHUS
0o0yyJaronmxcsi, o3BOJISIET UM CTPOUThH CBOU PACCYKICHHSI HA OCHOBE JIOTUYECKHUX
npaBuil, OPMUPYET HABBIKK KPUTHUECKOTO MBILIICHHUS.

B yuebHom Kkypce «Anrebpa ¥ Hayaja MaTeMaTHYECKOrOo aHallM3a»
MPUCYTCTBYIOT OCHOBBI MAaTE€MaTUYECKOT0 MOJEIMPOBAHUS, KOTOPbIE MPU3BAHBI
croco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB ITOCTPOCHHUS MOJENEH peaTbHBIX
CUTyallMii, MCCIENOBaHUS ATHUX MOJEJNEeH C TNOMOIIbI0 amnmapara ainreOpel U
MaTeMaTUYECKOTO0 aHajau3a, WHTEPHpETaluuy IOJYyYECHHBIX pEe3yJbTaroB. Takue
3a/1aHUsl BILUIETEHBI B KAXK/IbIN U3 pa3eiaoB IPOrpaMMbl, TOCKOJBKY BECh MaTepHal
y4eOHOro Kypca IIMPOKO HCMOJb3YeTCs JUIsl PelleHusl NMPUKIaAHbIX 3anad. [lpu
pPEIICHNN  pPEAbHBIX  NPAKTHYECKUX  3a7ad  OOydJaroniuecss  pa3BHBAIOT
HaAOJIIOAATeNIbHOCTh, YMEHHME HaxXOJIUTh 3aKOHOMEPHOCTH, al0CTparupoBaThCs,
UCIIOJIb30BaTh  AHAJOTMI0, 0000mAaTh W KOHKPETH3UPOBaTh  MpoOJemy.
JlesTtenpHOCTh MO (OPMUPOBAHHWIO HABBIKOB pPEIICHUS TPUKIAJAHBIX 3a7a49
OpTaHU3yeTCs B MPOIIECCEe U3YUCHHS BCEX TeM y4eOHOro Kypca «Anredpa n Hadaia
MaTeMaTUYECKOTO aHAIU3a».

Ha wu3ydenune yueOHOTO Kypca «Anrebpa M Hayajla MaTEeMaTUYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
Kkiacce — 136 yacoB (4 4aca B HeJIEINIO).



COJEPKXAHUE OBYYEHUA
10 KITIACC

Yucnaa v BBIYMCICHUSA

Pannonaneupie uyucna. OOBIKHOBEHHBIE U JECATHYHBIE IPOOH, MPOIICHTHI,
OeckoHeuHble mepuoguueckue apodu. [Ipumenenune npoOGelt W MPOLIEHTOB AJIs
peleHus NPUKIaaHbIX 3a4a4 U3 Pa3JIUYHbIX OTPACIEH 3HAHUN U PEATIbHOM KU3HH.

JleiicTBUTENbHBIE 4YMCIA. PanuoHaJbHBIE W UPPALMOHAIBHBIE YHCIIA.
Apudpmernueckue  omnepanuMM € JACUCTBUTEIbHBIMU  4uCIaMH.  Moayinb
JEHCTBUTENHLHOTO Yncia U ero cBoicTa. [IpnOnmkEHHbIE BBRIUMCICHUS, MTPaBUIIa
OKpPYTJICHHUSI, IPUKHJIKA U OLICHKA PE3YyJIbTaTa BEIYUCICHUM.

Crenenp ¢ 1nensIM nokaszareneM. buHoM Herorona. Hcnosbe3oBanue
HNOJXOAIIEeH (POPMBI 3aIIMCH IEHCTBUTENBHBIX YUCEN JIS1 PEILICHUS TPAKTUUYECKUX
3a/1a4 ¥ IPEJICTABICHUS JaHHBIX.

ApudmeTnueckuii KOpeHb HATypajJbHOW CTENEHHU U €r0 CBOMCTBA.

CreneHb C palUMOHAIBHBIM II0KA3aTeIeM U €€ CBOKCTBA, CTENEHb C
JEHUCTBUTEIIBHBIM II0KA3aTEIIEM.

Jlorapugm umcna. CpoiictBa norapupma. JlecsTUUHBIE W HATypasbHbIE
aorapu@mel.

CHHYyC, KOCHHYC, TaHI'€HC, KOTAHI'€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC,
aAPKKOCHHYC M APKTAaHI'€HC YUCIIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxaecTtBa W TOXKAECTBEHHbIE IpeoOpa3oBaHMs. YpPaBHEHHE, KOpPEHb
ypaBHEHMs. PaBHOCUIIBHBIE ypaBHEHUS U ypaBHEHMs-CleACTBUsA. HepaBeHCTBO,
pelIeHne HEpaBEeHCTBA.

OCHOBHBIE METO/BI PEUIEHUSI LIETbIX U JPOOHO-PALMOHANIBHBIX YPaBHEHUN U
HEpPaBEHCTB. MHOIoOWwIeHbl OT OJHOW IEpeMEHHOM. /[lelieHue MHOrousieHa Ha
MHOTOWIEH ¢ ocratkoM. Teopema be3dy. MHOrowieHsl ¢  LeIbIMA
koapdunuentamu. Teopema Buera.

[TpeoOpa3oBaHus YUCIOBBIX BBIPAKEHU, COIEPIKALUX CTENICHH U KOPHH.

HppauroHanbHble YpaBHEHHUS. OcCHOBHBIE METO/IbI peleHus
UPPALMOHAIIbHBIX YPAaBHEHUM.

[Toka3atenbHble ypaBHEHHs. OCHOBHBIE METOABI PEIICHHS MOKAa3aTeIbHBIX

YPaBHEHUM.

[IpeoOpazoBaHue BBIPAKEHHIA, COJCPKAIIUX JTOTAPHUPMBI.

Jlorapudmmueckne YpaBHEHHHL. OcHoBHBIE METO/IBI peleHus
Jorapu(pMHUECKUX YpaBHEHHH.

OcHOBHBIC TPUTOHOMETPUUYECKHE bopMyIIHL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. Pelienne TpuroHoMeTpuyeCcKux ypaBHEHU M.



Pemrenne cucrem NMHENMHBIX ypaBHEHUW. MarTpuia CHCTEMBbl JIMHEWMHBIX
ypaBHeHUI. Onpenenurens MaTpulbl 2X2, €ro TreOMETPUYECKUH CMBICI H
CBOWCTBA, BBIYMCIICHUE €0 3HAYEHHUS, IPUMEHEHUE OINPEACTUTENS I PEUICHUS
CHUCTEMBI JIMHEMHBIX YypaBHEHUM. PelieHue NpUKIAmHBIX 3a4a4 C IOMOIIBIO
CHUCTEMBl JIMHEWHBIX ypaBHEHUH. lccinenoBaHne NOCTPOEHHOW MOJEIU €
MTOMOUIBIO MATPHUI] U ONIPEIETUTEIIEH.

[locTpoeHne MaTeMaTUYECKUX MOJENEH pealbHOM CHUTyallUH C MOMOLIBIO
YPAaBHEHUM W HEpPaBEHCTB. lIpumMeHeHHE ypaBHEHUMN M HEPABEHCTB K DPELICHUIO
MaTeMaTHYECKUX 3a/ad U 3aJad U3 Pa3IUYHbIX OO0JacTell HayKu M peajbHOU
KU3HH.

DyHKUMH U TPaPuKu

OyHKUMs, crnocoOsl 3amaHus GyHKIUU. B3aumMHO oOpaTHbIE (QYHKIIHH.
Komnoszumuss Qynkumii. 'papuk  ¢GyHKIMH. DaeMeHTapHble NTpeoOpa3oBaHUs
rpaukoB QyHKIIMIA.

OO6nacTb ompeneneHuss ¥ MHOXKECTBO 3HaueHud (yHkumu. Hynu yskiuu.
[TpomexyTku 3HaKONOCTOSTHCTBA. YETHBIE M HeU€THBIE QyHKIMU. [lepuonnueckue
bynkuuu. IIpoMexxyTkn MOHOTOHHOCTU (GYHKUMUA. MAaKkCUMyMbl U MHHHUMYMBbI
dbynaknuu. Hanbosbiee 1 HauMeHbIee 3HaueHusT QYHKIIMHA HAa POMEXKYTKE.

Jlunelinasi, KBaApaTuyHas W APOOHO-TMHEWHAs (PYHKIUU. DJIEMEHTapHOE
UCCJIeIOBAHNUE U MTOCTPOCHUE UX TPaA(UKOB.

CrenenHast QyHKIMS ¢ HATypajbHBIM U 1IEJIbIM MOKazareneM. E€ cBoiicTBa u
rpajuk. CBoiicTBa M TpaduK KOpPHS N-OM CTENEHH Kak (PYHKIUH OOpaTHOM
CTEIIEHU C HATYpPAJIbHBIM II0KA3aTEJIEM.

[TokazarenbHast u Jorapupmuueckas (yHKIUH, UX CBOHCTBA M TpaUKH.
Hcnonb3oBanue rpadgukoB GyHKIMMA 1715 pelIeHUs] YpaBHEHU.

TpuronomeTpuueckass OKpPY>KHOCTb, OIPEAEIEHUE TPUTOHOMETPUUECKUX
(GYHKIIMI YHUCIOBOTO apryMEeHTa.

QOYHKIMOHAIBHBIE 3aBUCHMOCTH B PEANBHBIX IPOLECCAX U SBICHUSAX.
['paduku peaibHBIX 3aBUCUMOCTEH.

Hauaja MaTeMaTH4ecKOro aHajim3a

[TocnenoBarenbHOCTH, CIMOCOOBI 3aJaHus MOcieAoBaTelbHOCTEH. MeTon
MaTeMaTU4ECKOU VHyKIIWH. MoHOTOHHBIE 51 OrpaHUYCHHbIE
IIOCJIEA0BATENBLHOCTU. VICTOpUS BO3ZHMKHOBEHUS MAaTEMaTHYECKOTO aHalIu3a Kak
aHanM3a OECKOHEYHO MaJIbIX.

Apudmernueckas U TeoMeTpuuecKas rmporpeccu. beckoneuHo yObiBaroias
reoMerpuueckas nporpeccusi. CyMMa 0€CKOHEYHO YOBIBAIOIICH T€OMETPUUYECKOM
nporpeccuy. JINHEMHBIN U 3KCIIOHEHIMAIbHBIN pOcT. Yucno e. PopMmyiia CI0KHBIX
npoueHTOB. lcnosb30BaHWe MPOTrpeccHH Ul PELIEHUS pEeANbHBIX — 3a]ad
MIPUKIIATHOTO XapaKTepa.



HenpepoiBHble ¢GyHKIMM W UX cBoMcTBAa. ToukM paspbiBa. ACUMITOTHI
rpadukoB ¢yHkuuii. CBoMcTBa (QPYHKIMA HENpPEphIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB [UJISl PELICHUS HEPABEHCTB. l[IprMeHEeHHe CBOWCTB HENPEPBhIBHBIX
GyHKIMI 1715 penieHust 3a1a4.

[lepBas u BTOpast mpousBoaHbIe PyHKIMU. ONpeaeneHne, reoMeTPUIESCKUN 1
(bu3rYecKuil CMBICI TPOU3BOAHON. YpaBHEHHUE KacaTebHON K Ipa@uKy QyHKIIUH.

[IpousBoanbie  3nemeHTapHbiX  ¢QyHkuud.  IIpousBomHass ~ CyMMBbl,
MIPOU3BEICHUS, YACTHOTO U KOMITO3HUIINH (DyHKITUH.

MHo:xecTBa M JIOTHKA

MHOK€eCTBO, Omepauyu HaJl MHOXKECTBAMM W HMX CBOMCTBA. Jlnarpammsbl
Oiinepa—Benna. IlpumeHeHHe TEOPETUKO-MHOXKECTBEHHOTO — amnmapara s
ONMCAHUs PEAbHBIX MPOLECCOB WM SABJIEHUW, NPU PEIICHUHM 3a7ad HU3 JAPYruX
y4€OHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBONCTBO MaTEMaTHYECKOTO OOBEKTa, CIEACTBUE,
JI0Ka3aTeIbCTBO, PABHOCHIIBHBIE YPAaBHEHMUSI.

11 KIIACC

Yucnaa v BBIYMCICHUSA

Harypanbnbie u uenbsle yncina. [[puMeHeHne NMPU3HAKOB JIEIMMOCTH LIEJbIX
yuces, HanOonpImmii oOmuii memurens (mainee — HOJl) m HamMenblnee oOmee
kpatHoe (nanee — HOK), octaTkoB 1o Moay:ito, anropurma EBkinuaa 1t permenus
3a7a4 B LEJbIX YUCHAX.

Kommnekcuble uucna. AnreOpanueckas U TpUTOHOMETpUYecKas (OpMbl
3aliCU KOMIUIEKCHOTO 4Hcia. Apudmerndyeckue ornepanuu ¢ KOMIUIEKCHBIMU
gyucnamu. M3o00pakeHne KOMIUIEKCHBIX YHCET Ha KOOPAWHATHOM TIUIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii creneHd U3 KOMIUIEKCHOTO uucia. [IpuMenenue
KOMILJIEKCHBIX YMCEN JIs PEIeHHs] PU3NUECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHUS U HEPABEHCTBA

CucremMa M COBOKYHNHOCTb YPaBHEHH W HEPaBEHCTB. PaBHOCHIIbHBIE
CHUCTEMBI U CUCTEMBI-CIIEICTBUSA. PAaBHOCUIIbHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMH C  MOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PerieHne TpuroHoMETpUIECKUX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHUS TOKA3aTeIbHBIX W  JIOTApUPMUIECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJbI PEIICHUS CHCTEM M COBOKYIHOCTEM palMOHAJIbHBIX,
UPpaLMOHATBHBIX, TOKA3aTENbHbIX U JOTaPU(PMUYECKUX YPABHEHHM.

YpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C TapaMETPaMHU.



[IpumeHeHne  ypaBHEHUM, CUCTEM W HEPAaBEHCTB K  PEIICHUIO
MaTEMaTHUYECKUX 3a/Jad U 3a/Jad U3 pa3IMyHblX o0jacTell HaykKu M peajbHOU
YKWU3HM, HHTEPIPETALMS [OJIYyUYECHHBIX PE3YyIbTaTOB.

DOyHKIUHN U TPAPUKH

I'paduk xommozunmu QynHkumii. ['eomerpuueckue 00pas3bl ypaBHEHHHA H
HEPaBEHCTB Ha KOOPAWHATHOM IUIOCKOCTH.

Tpuronomerpruyeckue QyHKIMH, UX CBOWCTBA U TPapUKH.

['padmyeckue MeTOABl pEIICHUs YpaBHEHUHW WU HEpaBeHCTB. | paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMETPaMH.

Hcnons3oBanue rpadukoB (yHKUMNA Ui HCCIAENOBAHUS TPOIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HMKAIOT NpPU PEUICHUM 3a1ad HU3 APYIHMX Y4eOHbIX
IIPEIMETOB U PEATIbHOU KU3HH.

Havana maTeMaTH4eCKOro aHaJIn3a

[TpumeHeHne MPOU3BOIHON K UCCIENOBaHUIO (YHKIMII HA MOHOTOHHOCTb U
3KcTpeMyMbl.  HaxokaeHue  HamOOJbIIEr0O UM HAUMEHBIIETO  3HAYEHUMH
HENpepbIBHON (YHKIIMHU HAa OTPE3KE.

[IpumeHeHne NpPOM3BOMHOM JUI HAXOXKICHMS HAWIydllero pelleHus B
NPUKIAIHBIX 3aJadax, Ui ONpPEACIEHUS CKOPOCTHM M YCKOPEHHMs Ipouecca,
3ajlaHHOTO (POPMYIION MK TPpaPUKOM.

ITepBooOpa3Has, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. IllepBooOpa3Hble
ayieMeHTapHbIX pyHKUMi. [IpaBuia HaxokAeHUS TEpBOOOPa3HBIX.

WHurerpain. I'eomeTpuueckuit CMBICII HHTErpasa. Beruncienne
onpeaenéHHoro uuTerpaia no gopmyne Hetotona-JleitOnuna.

[IpumeneHne uHTErpaia A HAXOXKJEHUS IUIOMIAJAEH IIIOCKUX (GUryp H
00BEMOB r€eOMETPUUECKUX TEJL.

[Ipumepnr pemenuit auddepeHIaibHbIX ypaBHEHUNH. MaTtemaTtuueckoe
MOJICJIMPOBAaHUE peaJbHBIX TMPOIECCOB C MOMOMLIBI0 U depeHInanIbHbIX
YPaBHEHUM.



INDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHNYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4j€Ha  POCCHMCKOro  00llecTBa,  NPEJICTaBIEHUE O
MaTEMaTUYECKUX OCHOBAaX (YHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYD, SBIICHUMA,
poLeyp TPaKIAHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI U JAPYroe), YMEHHe
B3aMMOJICUCTBOBaTh C COIMAJIbHBIMM HWHCTUTYTAMHU B COOTBETCTBUHU C HX
GyHKUMSIMA U Ha3HAYCHHUEM;

2) IAaTPUOTHYECKOT0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTh POCCUUCKON TPAXKIAHCKON HICHTUYHOCTH, YBAXKCHUS K
MPOIIIOMY M HACTOSIIIEMY POCCHICKOW MAaTE€MAaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUICKON MaTeMaTU4eCKOW IIKOJIbI,
UCIIOJIb30BAHUE ATUX JIOCTIDKEHHM B JAPYrHX HayKax, TEXHOJOTHusX, cdepax
SKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

OCO3HAHUE AYXOBHBIX IEHHOCTEH POCCHUUCKOTO Hapoja, ChOpMHPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO IMOBEJEHUS, CBI3AHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTHKEHUW HAyKM M JEATEIbHOCTbIO YUYEHOrOo, OCO3HAHHE
JMYHOTO BKJIa/Ia B IIOCTPOCHHUE YCTOWYUBOTO OYAYIIIETO;

4) 3cTeTH4YeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOLIEHHWE K MHUpPY, BKIIOUas ICTETHKY MaTE€MaTUYECKHX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3aj]a4, pEUICHUHN, pacCyKIECHUN, BOCIPUUMYHUBOCTD
K MaTeMaTHYE€CKUM acleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

S) pu3u4ecKoro BOCIMTAHMS:

c(hOPpMUPOBAHHOCTh yYMEHHUS TPUMEHATH MAaTeMaTHYECKUE 3HAHWUS B
MHTEpecax 3710pOBOro 1 0€30MacHOro 0opasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3/I0pPOBbIO (3I0pOBOE MUTaHUE, COAIAHCUPOBAHHBIN PEXKUM 3aHATUN U
OTHbIXa, perysipHas (pu3ndecKass akTUBHOCTH), (DM3HMYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESATEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTh K TpPYyIy, OCO3HAaHUE LIEHHOCTU TPYAOJIIO0Us, HHTEpeC K
paznuyHbiM  cpepaM  NMPOPECCHOHANBHOU  AEATEIBHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW W €€ TPUIOKEHUSIMH, YMEHHE COBEpPINATh OCO3HAHHBIA BBIOOD
Oynymeld mnpodeccur ¥ pealn30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TUIAHBI,



TOTOBHOCTh U CIIOCOOHOCTh K  MaTéMaTM4eCcKOMY  OOpa30BaHUIO U
caMOOOpa30BaHUI0 HA MPOTSHKEHUU BCEW JKU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUH ITPAKTHYECKUX 3a/1a4 MaTEMAaTUYECKON HAIIPABICHHOCTH;

7) 3K0JIOrH4e€CKOr0 BOCIIMTAHMS:

c(OpPMUPOBAHHOCTh  HKOJIOTMUYECKON KyJNbTYypbl, TNOHMMAaHHUE BIUSHUA
COLIMAJIBHO-D)KOHOMHUYECKUX IIPOLIECCOB HA COCTOSIHME INPUPOAHOW M COLMAIBHOU
Cpelibl, 0CO3HAHUE ITI00AIBHOTO XapaKTepa 3KOJOTHYECKUX MPOOIeM, OpUEHTALNS
HAa TPUMEHEHHE MaTeMaTHYeCKUX 3HaHWM i1 peueHus 3axad B oljacTu
OKpYKalolllel Cpenpl, IUIAHUPOBAHUE TIOCTYIIKOB M OLIEHKM HX BO3MOXKHBIX
IIOCJIEACTBUN 11 OKPYKAIOIEH CPE.Ibl;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(OpPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHs HAyKM W  OOINECTBEHHOM  MNpPAaKTHKH, [OHUMAaHHE
MaTeMaTHYeCKONM HayKH Kak cQepbl 4YelIOBEUECKON MAEsITeNbHOCTH, JTAamloB €€
pa3BUTHS W 3HAYMMOCTH JUIA pa3BUTUSA LMBWIN3ALUH, OBJIAJICHUE S3BIKOM
MaTE€MaTUKM ¥ MaTeMaTU4YeCKOW KYJIbTypOM KaK CpEICTBOM IIO3HAaHUA MHUpA,
TOTOBHOCTb OCYILECTBIIATh IIPOCKTHYK) U MCCIIEIOBATEIbCKYIO JESITEIBHOCTD
VWHAUBUIYAJIBHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

IMo3naBaTe/ibHbIe YHUBEPCATbHbIE YUeOHbIE 1eiicTBUS

Ba3oBble Jjornyeckue JecTBUA:

BBISIBJISITH M XapaKTEPU30BaTh CYNICCTBEHHBIC MPU3HAKH MaTEMaTHYECKUX
00OBEKTOB, TIOHATUH, OTHOIICHUA MEXAY TOHATHSIMH, (POPMYIHPOBATH
oTpeIeTICHUs] TIOHSATHI, YCTAaHABINBATH CYIIECTBEHHBIA MPU3HAK KJIaCCU(PUKAIINH,
OCHOBaHUs AJ1s1 0000IIEHUS ¥ CpaBHEHUS, KPUTEPHH IMPOBOIUMOTO aHAJIH3a;

BOCIIpUHUMATh,  (GOPMYyIUpPOBaTh U  MPeoOpa3oBBIBATH  CYXKICHUS:
yTBEPIUTEIbHBIC U OTPUIIATENbHBIEC, SIMHIUYHbIC, YaCTHBIE U 00IIUE, YCIOBHEIC,

BBISIBJIAITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M POTHUBOPEUUS
B (pakTax, MaHHBIX, HAONIOJCHUSIX W YTBEPXKIACHUSX, MpPEIaratb KPUTCPHUH IS
BBISIBJICHHSI 3aKOHOMEPHOCTEH M MPOTUBOPEUHH;

JieNaTh BBIBOJABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX |
WHIYKTUBHBIX YMO3AKITIOUCHHM, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO JOKA3aTEIHLCTBA MATEMATHUYECKUX YTBEPKICHUN
(mpsiMBIE W OT MPOTUBHOTO), BEICTPANBATH APTYMEHTAIIUIO, IPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS M BBIBOBI;

BBIOMpaTh cmoco0 pemnieHus ydeOHOW 3agauu  (CpaBHMBATh HECKOJBKO
BAPUAHTOB  PEIICHWs, BBHIOMpATh HauOoJiee TMOAXOASAIMA ¢ y4ETOM
CaMOCTOSITEJIEHO BBIJICJIEHHBIX KPUTEPHUEB).



ba3zoBble ucciieoBarebcKue 1eHCTBUSA:

UCIIONIb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUNA WHCTPYMEHT TO3HAHMS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHpyIOIIME  TPOTHBOpEYHe,  mpobiemy,
yCTaHABIMBATh MCKOMOE W JaHHOE, (hOPMHUPOBATH THUIIOTE3Y, aAPTYMEHTHPOBATH
CBOIO TTO3UIINI0, MHEHUE;

IPOBOJNTH CAMOCTOSATEIBHO CIUIAHUPOBAHHBINA AKCIIEPUMEHT, UCCIICIOBAaHHE
110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUeCKOro 00bEKTa, SBJICHHUS, TpoIlecca,
BBISIBJICHUIO 3aBUCHUMOCTEN MEXIY 00bEKTaMU, SIBJICHUSIMH, TTPOIIECCAMH,

CaMOCTOSITENIbHO (OPMYJIUPOBATh OOOOIIEHUS W BHIBOABI IO pe3yjbTaTam
MPOBEAEHHOTO  HAONIONCHMS, HWCCJICAOBAaHMS, OICHUBATH  JIOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000IIEHHUH;

IPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKXKe BBIJIBUTATH
MIPEATOIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

BBISBJISITh JeUITUTHI HHGOPMAIUH, JAaHHBIX, HEOOXOIUMBIX JJIsi OTBETa Ha
BOTIPOC | TSI pEIICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIIMIO W3 HCTOYHUKOB Pa3IMYHBIX THIIOB, aHAIU3UPOBATH,
CHUCTEMATHU3UPOBATh M HWHTEPIPETUPOBATH HWH(POPMANUIO DPA3TUYHBIX BHIOB U
dbopm mpeacTaBICHUS;

CTPYKTYypUpOBaTh HMH(OpPMAIHIO, MPEACTABIATh €€ B PAa3NMUYHBIX (HOpMax,
WLTIOCTPUPOBATH TPadUIECKH;

OIICHUBATh HaJEKHOCTD uHbOopMaIuu 1o CaMOCTOSITEIIBHO
chopMyITUPOBAHHBIM KPUTEPHSIM.

KoMMyHHMKATHBHBbIE YHHBepPCAJbHbIe YUeOHbIE TelCTBHA

Oo0menue:

BOCHpI/IHI/IMaTB nu (bOpMYJ'II/IpOBaTB CY)KI[eHI/IH B COOTBCTCTBUU C YCJIOBI/IHMI/I n
HEeaIMU  OOIIEHUs, SICHO, TOYHO, T'PAaMOTHO BBIpaXkaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX W MHUCHMEHHBIX TEKCTaX, JAaBaTh IMOSCHEHHUS 1O XOJy PEIICHHS 3aadH,
KOMMEHTHPOBATH MOJIYYCHHBIA PE3YNIbTAT;

B XOJIe¢ OOCYXXJICHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOIl TEMBI,
HpO6JIeMBI, pemaeMoﬁ 3aJadyu, BbICKA3bIBaThb HWJAEH, HALCJICHHBLIC HaA IIOUCK
pEIICHUS, COIMOCTaBIATh CBOM CYXKJICHHUS C CYXJICHHSIMH JPYTHX Y4YaCTHHUKOB
nuasora, oOHapy)KMBaTh pa3jM4KMe M CXOJCTBO IMO3WIIHHA, B KOPPEKTHOU (hopme
dbopMyIMpOBaTh PA3HOTIACHS, CBOM BO3PAKCHUS,

HpCI[CTaBJI?ITB peBYJ'IBTaTBI pemeHI/m 3aaa4u, BKCHepI/IMeHTa, HcciacaoBaHusl,
IPOEKTa, CaMOCTOSATENIbHO BBIOMpPATh (QopMaT BBICTYIUIGHHS C Y4&TOM 3a1ad
MIPE3EHTAIUN U 0COOEHHOCTEH ayIUTOPHH.

PerynsiTuBHBIC YHHBepcaJbHbIe yueOHbIe 1eHCTBUA



Camoopranusanus:

COCTaBJIATH IUIaH, AITOPUTM PELICHHS 3a7a4d, BEIOMpPATh CIIOCOO pelIeHus ¢
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTHUPOBATH
¥ KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(POpMAITUH.

CaMOKOHTPOJIb, SMOIUOHAJIBLHBIN HHTEJIEKT:

BJIaJE€Th HABBIKAMHM  IO3HABATENIbHOM  pedekcud KaKk  OCO3HaHUs
COBEPILIAEMbIX JCHUCTBUN M MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIIAJIETh
croco0aMy CaMOTIPOBEPKH, CAMOKOHTPOJSI Tpollecca M pe3yibTaTa pelieHus
MaTeMaTUYECKOHM 3aJa4H;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTh NIPH PEIICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBLCTB, IAHHBIX,
HaWJIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3yJIbTATA LIETU U YCIOBUSAM, OOBSICHATH TPUIUHBI
JOCTIDKCHUSI WUIH HEIOCTHKEHUSI PE3YJIbTAaTOB JIECSITEIILHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OLIEHKY IPUOOPETEHHOMY OTIBITY.

CoBmecTHAasl 1eATEJIbHOCTD:

MOHUMAaTh M MCMOJB30BATh MPEUMYIIECTBA KOMAHAHOW W MHAUBUIYATIbHON
paboThl mpU pemieHnH Y4eOHBIX 3a7ad, NTPUHUMATh I€1h COBMECTHOU
NEATEeTLHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0 COBMECTHOW pPabOThI, pacrpenciisiaTh
BUJIbI paboOT, JI0roBapuUBaThCs, OOCYXKIaTh TMPOIECC U pPe3ysbTar paldoThl,
0000111aTh MHEHHUS HECKOIBKHX JTIOACH;

y4acTBOBaTh B TPYMNMNOBBIX (hopMax paboThl (00CYyXkaeHUs, OOMEH MHEHHUIA,
«MO3TOBBIE IITypMBl» H HWHBIE), BBHINIOJHATH CBOK YacTh pabOThl U
KOOPJIMHUPOBATh CBOWM JEHCTBUA C JPYTMMH WICHAMH KOMAaHIIbI, OIICHWBATH
KauecTBO CBOEro BKJaJa B OOIIMI MPOAYKT MO KPUTEPUSM, CHOPMYIHPOBAHHBIM
YY4aCTHUKAMHU B3aUMO/ICHCTBUSI.

IMPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenus B 10 kjacce oOy4aromuics TOJYYHUT CIIEIYIONTUE
MPEAMETHBIC PE3YJIbTAThl 10 OTACIBHBIM T€MaM pabouel mporpamMmbl Y4eOHOTO
Kypca «Anredpa u Hayajla MaTeMaTUYECKOro aHau3ay:

Yucna 1 BBIYUCTCHUSA:

CBOOOJTHO OIEpPUPOBATh TMOHATUSMHU: PAMOHATBHOE YHCIO, OECKOHEUYHas
nepruoaudeckasl JIpoOb, TPOILEHTHI, HPPAIMOHAILHOE YHCIIO, MHOXECTBa
pPallMOHATBHBIX U JEUCTBUTEIBHBIX YUCEI, MOJYJIb AEUCTBUTEIBHOTO YHUCIA;

OPUMEHATh JpOOM M TPOLIEHTH ISl PEHICHHs MNPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATIbHOMN KU3HU;

MPUMEHSTh MPUOTMKEHHBIC BRIUMCIICHUS, PABUJIA OKPYTIICHUS, MPUKUIKY U
OLICHKY PE3YJIbTaTa BHIYUCIICHUN;



CBOOOZHO ONEpUpPOBaTh IOHATHEM: CTENEHb C LEJNbIM I[I0Ka3aTeleM,
UCIOJIb30BaTh MOAXOAAILYI0 (POPMY 3aIIUCH IEHCTBUTENBHBIX YMCEN AJIS pEIICHUs
IIPaKTUYECKUX 3a]1a4 U NPEJACTaBICHUSA JAHHBIX;

CBOOOJHO OMEpPUPOBATH MOHATHEM: apU(PMETHUYECKU KOPEHb HATYPaTbHOM
CTEIICHH;

CBOOOHO ONEPUPOBATH OHATUEM: CTENIEHD C PALIMOHATIBHBIM IIOKA3aTENIEM;

CBOOOZHO OINEpPUPOBATh MOHATUSAMHU: JOorapudmM 4HCIA, JECATUYHBIE MU
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOOZHO OMEpPUPOBATh MOHITUSIMH: CHUHYC, KOCHHYC, TAHT€HC, KOTAHTE€HC
YUCJIOBOTO apryMEHTAa;

OIEpUPOBATh MOHATHAMU: apKCUHYC, aPKKOCHHYC M apKTaHIE€HC YHCIOBOTO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOZHO OMEpUPOBATH MOHATHAMHU: TOXKIECTBO, ypaBHEHUE, HEPABEHCTBO,
PABHOCUJIbHBIE YPABHEHUS U yPAaBHEHUS-CIICICTBHSI, PABHOCUJIbHBIC HEPABEHCTBA;

OPUMEHATHh pPa3lM4YHble METOJbl pPEIICHUs pPalMOHAIbHBIX U JApOOHO-
palMOHAIBHBIX yPAaBHEHUHM, IPUMEHATH METOJ HHTEPBAJIOB JUISl PEILICHHUS
HEPABEHCTB;

CBOOOZHO OMEpPUPOBATh MOHATUSMHU: MHOTOUYJIEH OT OJHOW NEPEeMEHHOM,
MHOIOYJIEH ¢ LeJbMU KO3 (ULIMEeHTaMH, KOPHM MHOrOYJI€Ha, IPUMEHATH
JIEJICHUE MHOTOWIEHA Ha MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
JUISl pELIeHus 3a1a4;

CBOOOMHO OMEpUpPOBaTh MOHIATUAMM: CHUCTEMa JIMHEWHBIX YpaBHEHHH,
MaTpUIla, ONpPENEIUTENb MATpUlbl 2 X 2 M €ro IEOMETPUYECKUA CMBICI,
UCIIOJIB30BaTh CBOMCTBA ONpeNenuTeNss 2 X 2 Juisl BBIYMCIEHUS €ro 3HAYCHHS,
IPUMEHATh ONPENCIUTENH [UIsl PELICHUs CUCTEMbl JIMHEWHBIX YPaBHEHHH,
MOJEIUPOBATh PEANBHBIE CUTYAI[MU C OMOIIBIO CHCTEMBI JINHEVUHBIX YPABHECHUM,
MCCIIEI0BATh IIOCTPOEHHBIE MOJEIM C IIOMOIIBI0 MAaTpULl U ONPENEIIUTEIIEH,
VHTEPIPETUPOBATH NIOJYYCHHBIN PE3YJIBTAT;

UCIIOJIb30BaTh CBOMCTBA JIEHCTBUH C KOpPHSAMHU JUIsl IpeoOpa3oBaHUs
BBIPAKCHUM;

BBITMOJIHATH MPeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUN, COJIEPKAIIINX CTEIEHH C
palMOHAJIBHBIM [T0KA3aTeIIEM;

UCIIOJIB30BaTh CBOMCTBA aorapumoB VIS npeoOpa3oBaHus
Jorapu(pMHUECKUX BbIPAXKECHUM;

CBOOOZHO OMEpUpOBaTh MOHATHUAMU: HppalMOHAJIbHBIE, MOKa3aTeIbHbIE U
JorapupMuuecKkrie ypaBHEHHUS, HAXOAUTh UX PELICHHUS C TTOMOIIbIO PABHOCUIIBHBIX
IIEPEXO0I0B W OCYIECTBIISAS IPOBEPKY KOPHEU;



PUMEHSATH OCHOBHBIE TPUTOHOMETpUYECKHUE (POPMYJIIBI JIJIsi MpeoOpa3zoBaHuUs
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOJTHO OIEpUPOBATh MOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHUE,
OPUMEHATh HeoOXoaumble  (GOpPMyNbl  JJIsl  PEHIEHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPaBHEHHI;

MOJICJIMPOBATh peajbHble CUTyallMd Ha S3bIKE aJreOpbl, COCTaBJISATh
BBIPDOKEHUSI, ypaBHEHHsS, HEPABEHCTBA 10 YCJIOBHUIO 3aJauyd, MCCIEI0BaTh
MOCTPOEHHBIE MOJIEIIN C HCTIOIb30BAHUEM alllapara aareopsol.

DOyHKuUU U rpadpuKu:

CBOOOZHO OMEpPUPOBATH MOHATHAMU: (QYHKIUS, CIOCOOBI 3a7aHus QyHKIUH,
B3aMMHO OOpaTHbIe (PYHKIMM, KOMIO3uUlMSA (YHKIUH, Tpaduk QyHKIUH,
BBITIOJIHATH 3JIEMEHTapHbIE MpeoOpa3oBanusi rpaduKoB PYHKIUHT;

CBOOOZHO OMEpPUPOBATH MOHATUAMU: OOJIACTH OMpPEAENCHUS M MHOMXECTBO
3HAYeHUH QPYHKINU, HYJTU PYHKIIUH, IPOMEXYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJTHO OMEpUpPOBATh TMOHATUAMM: YETHbIE UM HEUYETHbIE (PYHKIUH,
nepuoIMyeckne (PyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (YHKUIHUU, MAKCUMYMbI U
MUHUMYMBbI (YHKIMHM, HauWOoJbllIee M HAUMEHbIee 3HaYeHHe (QYHKIUU Ha
IPOMEXKYTKE;

CBOOOJHO OMEpUPOBATH MOHITUSAMHU: CTEIEHHAsl (QYHKIHUS C HATYpaJlbHBIM U
HeJabIM ToKazareneM, rpapuk CTeneHHOW (YHKUMM C HATypaJbHBIM U IIEJIbIM
nokasatesieM, rpaduk KOpHS N-Ooi CTENeHW Kak (PyHKIMM OOpaTHOM CTEneHu ¢
HaATYypaJIbHbIM MOKa3aTeleM;

ONEepUpPOBaTh TMOHATUSIMH: JIMHEHHAs, KBagpaTuyHas M JApOOHO-TUHEHHAs
(GYHKIIMH, BBITIOIHATH JIEMEHTAPHOE HCCIIEI0BAHUE U IOCTPOEHUE UX TPAPUKOB;

CBOOOJTHO OIEPUPOBATH MOHATUSAMM: IOKa3aTeldbHas M Jiorapudmuueckas
GyHKUIMH, UX CBOMCTBA M rpaduKH, HCHOJb30BaTh MX rpaduKH AJisi pElIeHUs
YPaBHEHUH;

CBOOOMHO OMEPUPOBATh NOHATUAMU: TPUTOHOMETPUYECKAs OKPY>KHOCTD,
onpeeeHue TPUTOHOMETPUUYECKUX QYHKIIMNA YUCIOBOTO apPIryMEHTa;

UCIIOJIb30BaTh rpaduku (QYHKIMA JUIsi  UCCIEAOBAHMS IMPOILIECCOB U
3aBUCUMOCTEHN MPHU pPElICHUM 3a/]a4d U3 JIPYruxX y4eOHBIX MPEJIMETOB U pealbHOU
KHU3HU, BBIPAXXaTh (HOPMyIaMH 3aBUCUMOCTH MEX]TYy BEIMUYMHAMH;

Hauyana maTeMaTH4eCKOr0 aHAJIM3a:

CBOOOJTHO ONEPUPOBATH MOHATUSMU: apUPMETUUYECKass U TeoMeTpuYecKas
nporpeccusi, 06CKOHEUHO yObIBarolasi TeOMeTpUUecKas Iporpeccusi, TMHEHHBIN U
HKCMOHEHLIUATIBHBIA POCT, GOpMyJia CIOKHBIX MPOIEHTOB, UMETh MPEICTABICHHUE
0 KOHCTaHTE;

UCIIONb30BaTh MPOTPECCUU JIs PEIICHUs PEalbHBIX 3a/Jay MPUKIATHOTO
XapakTepa;



CBOOOHO ONEPUPOBATH MOHATUSIMU: MOCIEN0BATEIBHOCTD, CIIOCOOBI 3a1aHUS
IIOCJIEIOBATEIbHOCTEW, MOHOTOHHBIE M OIPAaHWYEHHBIE IIOCJIEIOBATEIBHOCTH,
IIOHMMAaTb OCHOBBI 3apOXKICHUS MATEMATHYECKOIO0 aHaJIW3a KaKk aHajau3a
OECKOHEYHO MaJIbIX;

CBOOOZHO OMEpPUPOBATh TMOHATUSMHU: HENpPEPBhIBHbIE (QYHKIMH, TOUYKH
paspbiBa rpaduka QyHKIIUHA, aCUMITOTHI rpaduka HyHKIUH;

CBOOOZHO ONEpUPOBaTh NOHATHEM: (DYHKLHS, HENpPEpbIBHAs Ha OTPE3KeE,
NPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI JIJIs1 pEeLICHHs 3a/1a4;

CBOOOZHO OMNEpUPOBaTh MOHATUSMU: TEepBasi M BTOpas MPOU3BOIHBIC
byHKIMM, KacaTenbHas K TpaduKy QyHKIINH;

BBIYMCIIATH ITPOU3BOAHBIE CYMMBI, IIPOU3BEIACHUSA, YaCTHOIO M KOMIIO3ULIUU
IBYX (YHKIUH, 3HATh IPOU3BOIHBIE AIIEMEHTAPHBIX (PYHKIIMIA;

UCIIOJIb30BAaTh T€OMETPUYECKUI M (PU3UYECKHI CMBICT MPOU3BOAHON IS
pemenus 3aaad.

MHoxecTBa H JIOTHKA:

CBOOOZHO  ONEpUPOBaTh  MOHATHUSAMU: MHOXKECTBO, ONEpALUU  Haj
MHO>XECTBaMU;

UCITI0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIHN anmnapar JJisl ONKUCAHUS PeabHbIX
IPOLIECCOB U BJICHUH, IPU PELICHUHU 3a]1a4 U3 IPYTUX yu4eOHBIX MPEAMETOB;

CBOOOZHO OINEPUPOBATh MOHATUSMU: OINpPEAEIICHUE, TEOpEMa, ypaBHEHHE-
CJIEJICTBUE, CBOICTBO MaTeMaTUYECKOTr0 0O0OBEKTA, JOKA3aTEIbCTBO, PABHOCUIIbHBIE
YpaBHEHUS U HEPABEHCTBA.

K xonmy oOydyenus B 11 kiacce oOydaromwuiicss MOIYYUT CIEIYIOIINE
npeaMeTHbIe Pe3yJabTaThl MO OTAEIbHBIM TeMaM paboueil mporpammbl y4eOHOTO
Kypca «Anredpa 1 Hayana MaTeMaTUYECKOIO aHAJIN3ay:

Yuciia ¥ BIYHCICHHSA:

CBOOOZHO ONEpUPOBATh TMOHATHUSMU: HATypalbHOE M I€JI0€ YHCIIO,
MHO>KECTBA HATYyPAJIbHBIX M LEJbIX YUCEN, MCHOJb30BaTh NPHU3HAKU AEIHUMOCTU
uensix uyncen, HOJ[ u HOK nHaTtypanbHbIX 4ncel 1 peleHus 3a1ay, IPUMEHATh
anroput™m EBknnna;

CBOOOZHO OIEpUpPOBaTh IOHATHEM OCTaTKa [0 MOJYJIO, 3alUChIBATh
HATypaJbHbIE YKCIIA B PA3JIUYHBIX MO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOZHO OMEPUPOBATH MOHATUSAMHU: KOMILJIEKCHOE YHUCIO U MHOMXECTBO
KOMIUIEKCHBIX YHCEJI, MPEACTABIATh KOMIUIEKCHBIE YMCa B ainredpanyeckoil u
TPUTOHOMETPUUECKOHN (hopMe, BBIIIOJIHATH apU(PMETUUYECKUE ONEpPalUi ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOMN MIIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:



CBOOOZHO ONEpUpPOBaTh HOHATHUAMM: HpPpALMOHAJIbHBIC, [MOKA3aTEIbHbIE U
jgorapu(pMUUEcCKre HEpPAaBEHCTBA, HAXOAUTb HUX PpELIEHUS C  IOMOILBIO
PABHOCUJIBHBIX IIEPEXOIOB;

OCYHIECTBIISAITh OTOOp KOpPHEM TMpH pPELIEHUH TPUTOHOMETPUUECKOTO
YPAaBHEHMUS;

CBOOOZHO ONEpPUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoaumble  (OpMyJIbl  JJIsl  pEIIEHHs OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOHO OMEPUPOBATh MOHSATUSMU: CHCTEMa U COBOKYIMHOCTh YpaBHEHUH U
HEPABEHCTB, PABHOCWIBHBIE CUCTEMBI U CUCTEMBI-CIICCTBHS, HAXOAUTh PELICHUS
CUCTEMBI M COBOKYIIHOCTEW PallMOHAJIBHBIX, HPPALMOHAIIBHBIX, ITI0KA3aTEIbHBIX U
Jgorapu(pMHUECKUX YpaBHEHUM U HEPABEHCTB;

pemarb palrOHAIIbHBIE, MppaluuOHajIbHbIE, IIOKa3aTEeIIbHBIE,
jgorapuMuyueckue ¥ TPUTOHOMETPUYECKHE YypaBHEHUS U  HEPaBEHCTBA,
coJiep Kalye MOLyJIA U ITapaMeTpsbl;

IPUMEHATH IpaUUeCKUe METO/bI JUIsl PEIICHUSI YPaBHEHUI U HEPABEHCTB, a
TAK)K€ 3a/1a4 C apaMeTpaMu;

MOJICJIMPOBATh pealibHble CHUTyalldd Ha S3bIKe anreOpbl, COCTAaBIATH
BBIPDAXKECHUs, YPAaBHEHHUS, HEPABEHCTBA M MX CHUCTEMBlI IIO YCIIOBHUIO 3aJauH,
UCCIIEI0BaTh IIOCTPOEHHBIE MOJENM C MHCIOJIb30BAaHMEM ammnapara ajireopsl,
MHTEPIPETUPOBATH NIOJYYCHHBIN PE3YyJIbTAT.

DOyHKuUU U rpadpuKu:

CTpPOUTh TpaUKM KOMIO3UIMH (PYHKIUHA C TOMOUIBIO 3JIEMEHTApHOTO
UCCJIEIOBAHMS U CBOMCTB KOMIIO3ULIUU ABYX (PYHKIIHII;

CTPOUTb TIE€OMETPUYECKHE 00pa3bl YpaBHEHUMHI M  HEPABEHCTB Ha
KOOPJIMHATHOM IUIOCKOCTH;

CBOOOZHO  OMEpPUPOBATH MOHATUAMU: TPAPUKUA TPUTOHOMETPUUECKUX
byHKIINH;

OPUMEHATh (QYHKIUM Ul MOJEIMPOBAHUS W HCCIEAO0BAaHUS peabHbIX
IIPOLIECCOB.

Havyana MmaTeMaTH4eCKOro aHAJIN3a:

UCIIOJIb30BaTh MPOU3BOIHYIO JUISl UCCIEN0BaHMs (PYHKIIMM HA MOHOTOHHOCTD
Y DKCTPEMYMBI;

HaXOAMTh HauOoJblllee U HAaUMEHbIIIEE 3HAUE€HUsI (PYHKIIMM HENPEPhIBHON Ha
OTpE3KE;

WCIIOB30BaTh NPOU3BOIAHYIO UL HAXOXKACHUS HAWIIY4lIEer0 PELICHUs B
INPUKIAJHBIX, B TOM 4YHUCJIE COLUMAIBHO-DKOHOMMYECKHX, 3ajadax, I
Ompe/eNieHus] CKOPOCTH M YCKOPEHHs IMpolecca, 3aJaHHOro (opMysoN win
rpaduKom;



CBOOOMHO OMNEpHUpPOBAaTh TOHATUSMHU: TEpPBOOOpa3HAs, ONMPEACIEHHBIN
UHTETpaJ, HAXOJWUTh TEPBOOOpA3HbIC AJIEMEHTAPHBIX (QYHKIHMHA W BBIYUCIATH
uHTerpai no gopmysne Herotona-JIeionuna;

HAXOJIUTh TIJIOMIAU TUIOCKHUX (GUTYp U 0OBEMBI TEJI C TOMOIIBIO HHTETPAa;

UMETh TPEJCTABICHUE O MAaTEMaTUYECKOM MOJCIMPOBAHNN HA TIPUMEpE
coctaBneHus MU PepeHInanbHbIX YPaBHCHHIA;

pemaTth MPUKIAJAHBIE 3aadd, B TOM YHCJE COLMAIbHO-d)KOHOMUYECKOTO U
($u3NYECKOro XapakTepa, CpeICTBAMH MaTeMaTHIECKOTO aHaIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM (uudposbie)
n/n NPOrpaMMbI Bceero Kontponbueie  Ipaxriyeckue o0pa3oBaTe/ibHbIE
padoThI padoThbI pecypes:
MHOK€eCTBO IEMCTBUTEIBHBIX YHCEIL.
| MHorounensl. PaninoHansHble ypaBHEHUS U 24 |
HepaBeHCTBAa. CHCTEMBI JIMHEHHBIX
ypaBHEHUU
) Oynkiun u rpapuku. CreneHHas QyHKINS C 12 |
LEJIBIM MOKa3aTeIeM
3 Apudmernueckuii KOpeHb N-0i CTETICHHU. 15 |
HppanunonaibHble ypaBHEHUS
4 [TokazarenpHas ¢pyHkums. [TokazarensHbIe 10 |
YpaBHEHUs
5 Jlorapudmuueckas QyHKIuUS. 13 |
Jlorapudmudeckne ypaBHEHUS
6 TpuroHomerpruuecKkue BbIpAKEHUS U ” |
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHU 10 1
HenpepsiBabie pynkiuu. [IponzBoanas 20 1
9 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 5 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 10 0




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM (uudposbie)
n/n NPOrpaMMbI Bceero Korrpoasbie | Ipakrmaeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
| HccnenoBanmne GyHKIHA ¢ TOMOIIBIO ” |
IIPOU3BOIHOM
2 [TepBooOpasHast u HHTETpaI 12 1
3 I'paduxy TPUrOHOMETPUUECKUX (DYHKIIUHA. 14 1
Tpuronomerpuyeckue HepaBeHCTBA
4 UppanmonanbHble, TOKa3aTeIbHbIE U 24 |
norapudMuYecKre HepaBeHCTBA
KommiekcHele uncna 10 1
HarypainbHsle u 1iensle yucna 10 1
CucreMbl palliOHaIbHBIX, HPPALMOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTaPUPMUUECKUX 12 1
YpaBHEHUN
8 3agaum ¢ mapaMeTpamu 16 1
9 [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS 16 )
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IHOYPOYHOE INTAHUPOBAHUE

10 KIIACC
KoanuectBo 4acos DJIeKTPOHHbIE
Ne ara u@posBbie
n/n Tema ypoxa Bcero Kontpoapueie  Ipaxruueckue ilsyqemm :)lﬁ]()l:ll;OBaTeﬂLHbIe
padoThbI padoThI pecypes:
| MHOXxecTBO, orepanuu HajJ MHOKECTBAMU |
Y WX CBOWCTBA
2 Juarpammsl Diinepa-Benna 1
3 [IprMeHeHrne TeOpEeTUKO-MHOKECTBEHHOTO 1
arnrmapara JJid peieHus 3a1a4
Panmonanbubie uncina. OOBIKHOBEHHBIE U
4 JeCATUYHbIE TPOOHU, TPOLIEHTHI, 1
OCCKOHEYHBIC TIEPUOANIECKUE APOOH
Panmonanbubie uncina. OOBIKHOBEHHBIE U
5 JeCATUYHbIE TPOOHU, POLIEHTHI, 1
OCeCKOHEUYHBIC IEPUOANYECKUE APOOH
6 [Ipumenenue nqpoOeit U IPOIIEHTOB TSt 1
pelIeHNs TPUKIIAJAHBIX 3a7a4
7 [Ipumenenne qpoOeit u MPOIEHTOB ISt 1
pelIeHHs TPUKIIAJAHBIX 3a7a4
3 JleicTBuTENbHBIC YKcia. PalimoHanbHbie U 1
UppALMOHATIbHBIE YHCIIa
9 ApudmeTraeckue onepamuu ¢ |
JIEUCTBUTEIbHBIMHU YU CIAMU
10 Moaynb AEHCTBUTEIBHOIO YHCIIA U €70 1
CBOMCTBA




11

[TpuOmmxkEHHBIE BBIYUCIICHUS, TIPaBUIIa
OKpYTJICHUS, IPUKUIKA U OLICHKA
pe3yJibTaTa BBIYMCIEHUN

12

OCHOBHBIE METOIbI PEILIEHUS LENbIX U
JIpOOHO-paLlMOHAIBHBIX YpPaBHEHUHN U
HEPABEHCTB

13

OCHOBHBIE METOIbI PEIICHUS ENbIX U
JIpOOHO-PaLlMOHAIBHBIX YPaBHEHUHN U
HEPABEHCTB

14

OCHOBHBIE MCTOAbI pCHICHUSA LCJIbIX U
JIpOoOHO-pallMOHATILHBIX YPaBHEHUN U
HEPABEHCTB

15

MHoOrouieHsl OT OAHON NEPEMEHHOM.
Jenenne MHOro4JieHa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

16

MHoTro4JIeHBI ¢ 1IeIBIMHA KO3 dUITMeHTaMH.
Teopema Buera

17

Pewienne cucreM TMHENHBIX YPaBHEHUN

18

Pemenue cucteM TMHEUHBIX YpaBHEHHI

19

Marpuiia cuCTeMbl TUHEHHBIX YPABHEHUN.
Onpenenurenb MaTPUIBI 2X2, €r0
r€OMETPUUYECKUI CMBICT U CBOMCTBA;
BBIUHCJICHHE €r0 3HAUCHUS

20

Onpenenurens MaTpuLpl 2X2, ero
r€OMETPUUYECKUI CMBICT U CBOMCTBA;
BBIUHCJICHHE €r0 3HAUCHUS

21

[IpuMeHeHue onpeaesuTens 1 peleHus
CUCTEMBI JINHEWHBIX YPaBHEHUI




22

Pemenue npuknaaHbeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEVHBIX YPaBHEHUI

23

Pemenne npukinaaHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEHHBIX YPaBHEHU

24

KonrtponsHas pabdora: "PanmonanbHble
ypaBHEHUs U HepaBeHCTBA. CucTeMsl
JMHENHBIX ypaBHEHUN"

25

OyHKIHS, CIIOCOObI 3a1aHUsT (PYHKITUH.
B3aumuo obpatnbie pynkiun. Kommosums

byHKIII

26

I'padux pyakmu. InemMeHTapHBIC
npeoOpa3zoBanusi TpadUKoB HyHKITHHA

27

OO6unacTh onpeaencHus: 1 MHOXKECTBO
3HauyeHni pynknuu. Hynu dyakmmm.
[TpomexyTKH 3HaK MOCTOSTHCTBA

28

YérHble 1 HeUETHBIC (DYHKIINU.
[lepuonnyeckue ¢pynkuuu. [Ipomexyrku
MOHOTOHHOCTH (DYHKIMH

29

MakcuMyMBbl 1 MUHIMYMBI (DYHKITUH.
Haubounbiee u HauMeHbIlIee 3HAUCHHUE
(GYHKIMU Ha TPOMEXKYTKE

30

Jlunelinas, kBagpaTuyHas U JpOOHO-
nuHenHas QyHKIIu

31

DJIeMEHTapHOE HCCIIEJOBAHUE U
MOCTpOeHNE TPaPUKOB ATUX (YHKITUN

32

DJIeMEHTapHOE HCCIIEJOBAHUE U
NOCTPOCHHE TPAPUKOB ITHX HYHKIUN

33

CreneHn ¢ LIETIBIM ITOKa3aTeneM. bunom




Hrrorona

Crenens ¢ OCJIBIM ITIOKAa3aTCIICM. bunoMm

34 Herorona
CrenenHast (yHKIHS C HATYpPaJIbHBIM

35 LIEJIBIM TOKa3aTesieM. E€ cBolicTBa U
rpaduk

16 KoHnTtponbhas padora: "CreneHnnas
¢ynkuus. E€ cBoiicTBa u rpadgux"

37 ApudmeTnaeckuii KOpeHb HATypaIbHOMN
CTEIEHU U €ro CBOMCTBA

38 Apudmernueckuit KOpeHb HaTypabHON
CTEIIEHU U €ro CBOMCTBA

19 [IpeoOpa3zoBaHMs YUCITOBBIX BHIPAKCHHM,
CoZiepXKalINX CTEIIEHU U KOPHHU

40 [IpeoOpa3zoBaHMs YUCITOBBIX BHIPAKCHHM,
CoJiepXKaIINX CTEIIEHU U KOPHHU

A1 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKCHUH,
CoJIepKaluX CTENEHU U KOPHU
Wppanuonanbubie ypaBHeHUA. OCHOBHBIE

42 METO/IbI PEIICHUS UPPALUOHATBHBIX
ypaBHEHUH
Wppannonanbubie ypaBHeHUA. OCHOBHBIE

43 METO/IbI PEIICHUS UPPALUOHATBHBIX
ypaBHEHUH
Wppaunonanbubie ypaBHeHHs. OCHOBHBIE

44 METO/IbI PELICHUS UPPALMOHAIBHBIX
ypaBHEHUH

45 PaBHOCWIIBHBIE ITEPEXO/IBbI B PELICHUU




UpPPALMOHATILHBIX YPaBHEHHM

PaBHOCWIBHBIE ITEPEXO/IBbI B PELICHUU

40 MPPAlMOHAIIBHBIX YPABHCHUN

47 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILICHUT
UPPALMOHATILHBIX YPABHEHUM

43 PaBHOCHIIBHBIE TIEPEXO/BI B PEIICHUU
UPPalMOHAIILHBIX YPABHECHUN
CoiicTBa u rpaduk KOpHS N-0i CTENeHN

49 KaK (YHKIIMH OOpaTHOW CTEINEHH C
HaTypaJIbHBIM I1I0Ka3aTelIeM
CoiicTBa u rpaduk KOpHS N-0i CTENeHN

50 KaK QyHKIIMH OOpaTHOW CTETICHHU C
HaTypaJIbHbIM I0Ka3aTesleM
Kontponbnas padora: "CpoiicTBa u rpadux

51 KOpHS n-ou creneHu. MppauroHansHbie
ypaBHeHHUA"

5 CreneHb ¢ pallMOHAIBLHBIM [TOKA3aTEIEM U
e€ CBONCTBA

53 CreneHb ¢ pallMOHAIBLHBIM [T0KA3aTEIEM U
e€ CBONCTBA

54 CreneHsb ¢ pallMOHAIBLHBIM [T0KA3aTEIEM U
€€ CBOICTBA

55 [TokazaTenpHas GyHKIIHS, €€ CBOWCTBA U
rpaduk

56 Hcnonp3oBanue rpaduka GyHKIUM 115
pelIeHus. ypaBHEHUI

57 Hcnonp3oBanue rpaduka GyHKIUM 115

pelIeHus ypaBHEHUI




ITokazarenbHbie ypaBHEHUSI. OCHOBHBIE

58 METO/IbI PEIICHUS [IOKA3aTEIbHbBIX 1
ypaBHEHUU
ITokazarenbHbie ypaBHEHUS. OCHOBHBIE

59 METO/IbI PEIICHUS MOKa3aTENbHBIX 1
ypaBHEHUH
[oxa3zatenpHble ypaBHeHUs. OCHOBHbBIE

60 METO/IbI PEIICHUS MOKa3aTENbHBIX 1
ypaBHEHUH

61 KontponsHas padora: "[lokazaTenbHas |
¢ynkuus. [TokazarenbHele ypaBHeHU"

62 Jlorapudm uucmna. CoiicTsa jorapudpma 1

63 Jlorapudm umncna. CoiicTBa Jorapudpma 1

64 Jlorapudm uucna. CoiicTsa jorapudpma 1

65 JlecsaTnuHbIC U HATYpAJIbHBIC JOTAPHUPMBI 1

66 JlecATHUHBIE U HATYypaAJIbHBIE JOTapH(pMbI 1

67 [IpeoOpa3zoBanue BBIpaKEHUH, COIEPKAIINX 1
norapupMbl

68 [IpeoOpazoBanue BBIpAKEHHIA, COACPIKALIIX 1
J0rapuQMbl

69 [IpeoOpa3zoBanue BBIpaKEHUH, COIEPKAIINX 1
J0rapuQmbl

70 Jlorapudpmuueckas hyHKIM, €€ CBOWCTBA U |
rpaduk

71 Jlorapudmuueckas pyHKIuUs, €€ CBOWCTBA U |
rpaduk

7 Hcnonp3oBanue rpaduka GyHKIUN AJIs |

pellIeHHs] YpaBHEHHI




Hcnonp3oBanue rpaduka GyHKIUN AJIs

73 peleHus: ypaBHEHUI
Jlorapudpmuueckue ypaBaHenusi. OCHOBHBIC

74 METO/Ibl PEIICHUS JIOTapUPMUIECKUX
ypaBHEHUH
Jlorapugmuueckue ypaBHeHus1. OCHOBHBIC

75 METO/IbI pEIIeHHS JIoTapu(PMUIECKUX
ypaBHEHUH
Jlorapugmuueckue ypaBHeHus1. OCHOBHBIE

76 METO/IbI pEIIeHHS JIoTapu(PMUIECKUX
ypaBHEHUH

77 PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUN
norapupMHUUECKUX ypaBHEHUI

73 PaBHOCUIIBHBIE TIEPEXO/IbI B PEILICHUN
Jorapu(pMUUECKUX ypaBHEHUI

79 KonrtponsHas pabdora: "Jlorapupmuueckas
¢ynkuus. Jlorapupmuueckue ypaBaenus"

20 CuHyc, KOCHHYC, TAHT'€HC U KOTAaHT€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHT'€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

2 ApKcUHYC, apKKOCUHYC U apKTaHI€HC
YHUCJIOBOI'O apryMeHTa

23 ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuueckas OKpyKHOCTb,

84 OnpeAeieHuE TPUTOHOMETPUIECKHUX

(GyHKIIMI YMCIOBOTO apryMeHTa




Tpuronomerpuyeckas OKpyKHOCTb,

85 OIIpeIETICHUE TPUTOHOMETPUUECKUX 1
(GYyHKLUI YHUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

90 [TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX |
BBIPAXKEHUI

91 [IpeoOpazoBaHne TPUTOHOMETPHUUECKUX 1
BBIPAXKEHUI

9 [IpeoOpazoBaHne TPUTOHOMETPHUUECKUX 1
BBIPAKEHU

93 [TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX |
BBIPAXKEHUI

94 Pewienne TpUroHOMETPUYECKUX YPaBHEHUN 1

95 Pewienne TpUroHOMETPUYECKUX YPAaBHEHUN 1

96 Pemenne TpuroHoMeTpUYECKUX ypaBHEHUN 1

97 Pewienne TpUroHOMETPUYECKUX YPAaBHEHUN 1

98 Pemenne TpuroHoMeTpUYECKUX ypaBHEHUN 1

99 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUI 1

100 Pemenne TpuroHoMeTpUYECKUX ypaBHEHUN 1
KontponsHas pabdora:

101 "TpUrOHOMETPUUYECKUE BBIPAKEHUS U 1
TPUTOHOMETPUUECKHUE ypaBHEHNUS"

102 [TocnenoBareabHOCTH, CLIOCOOBI 3aJaHUS |

nocienoBaTeiibHOCTeE. MeTot




MaTeMaTH4YeCKOM HHAYKOUHU

MoHOTOHHBIE B OTpaHUYCHHBIC

103 nocJea0BaTeabHOCTH. MIcTopHs aHanu3a
OECKOHEYHO MaJIbIX

104 Apudmerndeckas mporpeccus

105 ['eomeTpuyeckas nmporpeccus

106 BeckoneuHo yOpIBaromas reoMeTpudecKas
nporpeccust

107 CyMMa 0eCKOHEUHO yOBIBAIOIICH
TEOMETPUUECKOH MPOTPECCUU

108 JIMHEeHBIN ¥ SKCIOHEHIIMAIIbHBIN POCT.
Yucno e. DopMyra CI0KHBIX MPOLEHTOB

109 JIMHENHBIN U YKCIOHEHIMAIIbHBIA POCT.
Uucno e. DopMmyiia CI0KHBIX MPOLEHTOB

110 Hcnionb3oBaHue MPOTpeccuu Uil pelIeHUs
peaNbHbIX 3a/1a4 PUKJIIAJHOIO XapaKTepa

11 KoHnTtposnbHas pabora:
"[TocnenoBatebHOCTH U TIporpeccun’”

112 HenpepoiBHBIEC QYHKIIMU U UX CBOMCTBA

113 Touka pa3pbeiBa. ACUMITOTHI TpadKOB
byHKIIHIA

114 CpoiicTBa (h)yHKIMI HEMPEPHIBHBIX HA
OTpe3Ke

115 CpoiicTBa (h)yHKIMI HEMPEPHIBHBIX HA

OTpe3Ke

116

Metoa HHTEPBAJIOB JTs pEIICHUS
HEPaBEHCTB




117

Metoa HHTEPBAJIOB JTs pEIICHUS
HEpaBEHCTB

118

Metoa HHTEPBAJIOB JTs pEIICHUS
HEPaBEHCTB

IIpuMeHeHre CBOMCTB HEIPEPBIBHBIX

19 (GyHKUUH 1715 pelieHus 3a1a4

120 [IprMeHeHre CBOMCTB HEMPEPHIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4

121 [TepBas 1 BTOpast Mpor3BOAHBIC (QYHKIIHH

122 OHpeI[eHCHI/If:, TrE€OMETPUUYECKUN CMBICT
IIPOU3BOIHON

123 Onpez[eneHHf:, (hbUBUYECKU CMBICIT
MIPOU3BOTHOM

124 YpaBHeHUEe KacaTelbHOU K TpaduKy
byHKIIHA

125 YpaBHeHUe KacaTelbHOU K TpaduKy
byHKITUN

126 [Tpon3BoHBIC STIEMEHTAPHBIX (DYHKITHI

127 [Ipou3BoaHbIE IIEMEHTAPHBIX (HYHKIIMHA

128 [TpousBogHasi CyMMBI, TPOU3BEACHHUS,
YaCTHOTO ¥ KOMMO3ULINUU (HYyHKIIUH

129 [IpousBonHas cyMMBbl, IPOU3BEACHMUS,
YaCTHOTO ¥ KOMMO3ULIUU (PYHKIIUH

130 [IpousBonHas cyMMBbl, IPOU3BEACHMS,
YaCTHOTO ¥ KOMIO3HUIINU (HYHKITUH

131 Kontposbnas padora: "[IponsBognas”

132 [ToBTOpenue, 06001IeHNE, CHCTEeMaTH3aIUs




3HaHuil: "YpaBHenus"
133 [ToBTOpenue, 06001IeHNE, CHCTEeMaTH3aIUs 1
3HaHuil: "OyHKuun"
134 Hrorosas kKoHTpoOJbHAsA paboTa 1 1
135 HroroBasi kKoHTpOIBHAs paboTa 1 1
136 HOBTOPCHI/IG, 000011IeHNEe, CHCTEMATH3AIINS 1
3HAHUI
OBILEE KOJIMYECTBO YACOB I10 136 10

I[TPOIT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acoB

KoHTpoabHbBIe
Bcero P
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHBIE
uugpossie
o0pa3oBaTte/ibHbIE

pecypcebl

IIpuMeHeHne pOU3BOJHOM K
UCCIIeIOBaHMIO (YHKIIMI Ha
MOHOTOHHOCTB M 9KCTPEMYMBI

IIpuMeHeHne pOU3BOJHOM K
UCCIIeIOBaHMIO (YHKIIMI Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

[Ipumenenne npou3BOIHOM K
uccaea0BaHuio PyHKIUN Ha
MOHOTOHHOCTH U BKCTpCMYMBI

[Ipumenenne npou3BOTHOM K
uccaeaoBaHuio PyHKIUN Ha
MOHOTOHHOCTB Y SKCTPEMYMBI

IIpuMeHeHne pOU3BOJHOM K
uccaeaoBaHuio PyHKIUN Ha
MOHOTOHHOCTB U SKCTPEMYMBI

[IpuMeHeHne pOU3BOJHOM K
UCCIIeIOBaHMIO (YHKIIMI Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

Haxoxnenue HanOOJIBIIETO U

HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU

(GyHKIMU Ha OTpE3Ke

Haxoxnenue HanOOJIBIIETO U




HaMMEHBIIIETO 3HAYCHHS HETIPEPHIBHOM
(byHKIMU Ha OTpe3Ke

Haxoxnenue HanOOJIBIIETO U
HAaUMEHBIIIETO 3HAYCHUS HENPEPBIBHON
GbyHKIMH Ha OTpE3Ke

10

Haxoxnenne HauOoOJIBIIErO U
HAUMEHBIIIETO 3HAYCHUSI HEMPEPBIBHON
(GbyHKIMH Ha OTpE3Ke

11

Haxoxnenne HauOoOJIBIIErO U
HAUMEHBIIIETO 3HAUYCHUSI HEMPEPBIBHON
(byHKIMU Ha OTpE3Ke

12

Haxoxnenue HanOOJIBIIETO U
HaVMEHBILIETO 3HAYCHUS HEIIPEPBIBHOU
(byHKIMU Ha OTpe3Ke

13

[Ipumenenne npou3BOHOM IS
HaxO0’KJICHUS HAWTYYIIIEro PEIICHUS B
MIPUKJIATHBIX 3a/1a4ax

14

[Ipumenenre npou3BOIHOM IS
HaXO0XJCHUS HAUJTY4YlIEro peIIeHus B
MPUKJIAIHBIX 3a7a4ax

15

[Ipumenenre npou3BOIHOM IS
onpeelIeHUsl CKOPOCTH U YCKOPEHUS
mpolecca, 3aIaHHOTO (GOPMYIIOH UITH
rpadguxomM

16

[Ipumenenre npou3BOIHOM IS
onpeeseHUsl CKOPOCTH U YCKOPEHUS
mpolecca, 3aIaHHOTO (GOPMYIIOH UITN
rpaduKom




17 Kommnosumus pyakmmi

18 Komnozunus GpyHkimi

19 Kommnosumus pyskmmit

20 ['eomerpuueckue 0Opas3sl ypaBHEHU Ha
KOOPJIMHATHOM MIOCKOCTH

21 I'eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPAMHATHOW IIOCKOCTH

” Kontponbras padota: "UccnenoBanue
(GYHKIHHA C TOMOIIBIO TPOU3BOTHOM"

” ITepBooOpasHasi, OCHOBHOE CBOMCTBO
epBOOOPa3HBIX

24 [TepBoOOpazHbIe AIeMEHTAPHBIX (DYHKITHA.
[TpaBuina HaX0XJIEHHUS IEPBOOOPAZHBIX

)5 [TepBooOpasHbIe AIeMEHTAPHBIX (YHKIIHA.
[IpaBuiia HaXOXAEHUS IEPBOOOPAZHBIX

26 NHuterpai. I'eoMeTpu4eCKUl CMBICIT
UHTerpaia

7 Beruucnenue onpenenéHHoro HHrerpana
no opmyne Herorona-Jlelounna

)3 Brruncnenue onpeneiaéHHOro nHTerpana
o ¢popmysne Herotona-Jleitbauia

29 [TpumeHeHne UHTETpaia il HaXOXKIACHUS
10T N TIOCKUX PUTyp

30 [TpumeHeHne UHTETpaia il HaXOXKIACHUS
00bEMOB reOMETPUIECKHUX TETl

31 [Tpumeps! pemenuit audhepeHInaTbHbIX

ypaBHEHUU




[Tpumepsr pemenuit audhepeHInaTbHbIX

32 .
YpaBHEHHIA
MatemaTruueckoe MOJEIUPOBAHHE

33 peabHBIX MPOIECCOB C MOMOIIBIO
mudPepeHIMATBHBIX YPaBHCHHUM

34 KonTponpHas padora: "[lepBoodpasznHast u
uHTerpan”

35 Tpuronomerpudeckue GyHKIHH, UX
CBOMCTBA U TpapuKu

16 Tpuronomerpuyeckue GyHKIMH, UX
CBOICTBa U TpaduKku

37 Tpuronomerpuyeckue GyHKIHH, UX
CBOMCTBA U TpapuKu

o Tpuronomerpuyeckue GyHKINH, UX
CBOMCTBA U TpapuKu

19 Tpuronomerpuyeckue GyHKIMH, UX
CBOICTBa U TpaduKku
OT60p KOpHEH TPUTOHOMETPHUUECKUX

40 YPaBHEHUH € MOMOLIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUUECKUX

41 YPAaBHEHUH € IOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

42 YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

43 OT60p KOpHEH TPUTOHOMETPUUECKHUX

YpaBHEHUH € MOMOIIBIO




TPUTOHOMETPHYECKON OKPYKHOCTH

PemreHne TpUroHOMETpUYECKUX

44
HEPaBEHCTB

45 PemreHne TpUroHOMETpUYECKUX
HEPABEHCTB

46 Perienue TpuroHoMeTpuUECKuX
HEPaBEHCTB

47 PemreHne TpUroHOMETpUYECKUX
HEPaBEHCTB
KonrponsHas padora: "['paduku

48 TPUTOHOMETPHUYECKUX (PYHKIIUH.
Tpuronomerpuueckrue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PEILICHUS
MIOKa3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEILICHUS
MIOKa3aTeIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/BI PEILIEHUS
[I0Ka3aTeIbHbIX HEPABEHCTB

5 OCHOBHBIE METO/IbI PEILICHUS
MIOKa3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIE METOBI PEILIEHUS
Jorapu(pMHUECKUX HEPABEHCTB

54 OCHOBHBIE METO/BI PEILIEHUS
JorapupMHUUECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEILICHUS
Jorapu(pMHUECKUX HEPABEHCTB

56 OCHOBHBIE METO/BI PELLIEHUS

Jorapu(MUUECKUX HEPaBEHCTB




OcCHOBHEBIE MCTOABI pCIICHUA

37 UppalMoOHATBEHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppalOHAIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEILICHUS
UppanMoOHATBLHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppalMoOHATBEHBIX HEPABEHCTB
61 I'papuueckue MeTo bl peLIeHUs
UppalMOHAIBHBIX YPaBHEHHH
6 I'paduueckue MeTObI peLICHUS
UppalMOHABHBIX YPaBHEHHH
63 I'paguueckue MeTo bl peLIeHus
[OKa3aTeIbHbIX YPaBHEHUN
64 I'papuueckue MeTo bl peLIeHUs
MIOKa3aTeIbHbIX HEPABEHCTB
65 I'paduueckue MeTOIbI pELICHUS
norapuMUYECKUX ypaBHEHUN
66 I'papuueckue MeTo bl peLIeHus
Jorapu(pMHUECKUX HEPABEHCTB
67 I'paduueckue MeTObI pELICHHUS
Jorapu(pMHUECKUX HEPABEHCTB
I'padmyeckue MeToabl penieHUs
68 MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
YpaBHEHUU
I'paguueckue MeTo bl peLIeHus
69 MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX

YpaBHEHUU




70

I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
HEPaBEHCTB

71

I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX U JOrapu(pMHUUECKUX
HEPaBEHCTB

72

KonrponsHas padora: "UppanoHanbHeie,
NOKa3aTeIbHbIE U JOrapupMUUIECKHe
HepaBeHCTBA"

73

KomrmuekcHbie uncna. AnreOpanueckas u
TPUTOHOMETpHUYECKast pOpPMBI 3arucu
KOMILIEKCHOTO YHciia

74

KommuiekcHbie urcna. AnreOpanyueckas u
TPUTOHOMETpHUYECKast pOpPMBI 3arucu
KOMILIEKCHOTO YHciia

75

Apudmernueckue orneparuu ¢
KOMIUIEKCHBIMHU YHCIIAMHU

76

Apudmernueckue onepanum ¢
KOMIUIEKCHBIMH YHCIIaMU

77

N300pakeHre KOMITJIEKCHBIX YHCE Ha
KOOPAMHATHOM IIOCKOCTH

78

N3o0pakeHne KOMIUJICKCHBIX YHCelT Ha
KOOPJAMHATHOM MIOCKOCTH

79

®opmyna Myaspa. Kopau n-oit ctenenu
13 KOMIUIEKCHOTO YMCIIa

80

®opmyna Myaspa. Kopau n-oit ctenenu
13 KOMIUIEKCHOT'O YHCIIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHCCJI OJIA




pelieHns GU3NYecKuX U reOMETPUIECKUX
3a1a4

Kontponbnas padota: "KomrmuiekcHbie

82 |
qucia

83 HatypanbHble u 1ensle uucia

84 HarypanbHbie u 1ienble yncina

25 [IpuMeHeHue NpU3HAKOB ACIUMOCTH
LEJIBIX YHCel

26 [IpuMeHeHne MPU3HAKOB ACITUMOCTH
LEJIBIX YHUCEl

27 [IpuMeHeHne MPU3HAKOB ACITUMOCTH
nensix yncea: HOJL u HOK

28 [IpuMeHeHue NpU3HAKOB ACIUMOCTH
nenbix yucen: HOJl u HOK

29 [IpuMeHeHne MPU3HAKOB ACITUMOCTH
LEJIBIX YUCEN: OCTATKH 110 MOAYIIIO

90 [IpuMeHeHne MPU3HAKOB ACITUMOCTH
LEJTBIX YUCEN: OCTATKH 110 MOIYITIO
[IpuMeHeHue NpU3HAKOB ACIUMOCTH

91 LIEJIBIX YKCEN: anroput™ EBkinunaa nmis
pelieHus 3a/1a4y B UEeJIbIX YHCIIax

9 KonrponsHast padora: "Teopust nenbix
yucen"
CucreMa U COBOKYITHOCTb YPaBHEHUM.

93 PaBHOCUITBHBIE CUCTEMBI U CUCTEMBI-
CJIeICTBHSI

94 Cucrema v COBOKYITHOCTh YPaBHEHHI.

PaBHOCHIIBHEIE CHCTEMBI M CUCTEMBI-




CIIEICTBUS

95 OCHOBHEBIE MCTOABI pCIICHHUA CUCTEM U
COBOKYITHOCTEH palMOHAIIbHBIX YPABHEHHI

OCHOBHEBIE MCTOABI pCIICHHUA CUCTEM U
96 COBOKYITHOCTEW MPPALMOHAIBHBIX
YpaBHEHUU

OCHOBHBIE METObI PELICHUSI CUCTEM U
97 COBOKYIHOCTEH MOKa3aTeIbHbIX
YpaBHEHUU

OCHOBHBIE METObI PELICHUSI CUCTEM U
98 COBOKYITHOCTEM MOKa3aTEIbHBIX
ypaBHEHUU

OCHOBHEBIE MCTOABI pCIICHHUA CUCTEM U
99 COBOKYITHOCTEH JTIOTapu(PMUIECKUX
ypaBHEHUU

OCHOBHBIE METO/IbI PELLICHHS CUCTEM U
100 COBOKYITHOCTEH JIorapu(hMUIECKUX
YpaBHEHUU

[IpumeHeHne cucTeM K perieHuIo
MaTeMaTHYECKUX 3aja4 U 3a7a4 u3

101 pa3NuYHBIX 001aCTe HAYKU U peabHOM
JKU3HU, UHTEPIIPETALNS IOJyUYEHHBIX
pE3yJIbTAaTOB

IIpuMmeHeHNnEe CUCTEM K PELIEHUIO
MaTeMaTHYECKUX 3ajad U 3a7a4 u3

102 pa3NuYHBIX 001acTe HAYKU U peabHOM
JKU3HU, UHTEPIIPETALNS IOJyUYEHHBIX
pE3YJIbTAaTOB




103

IIpuMeHEHNE HEPABEHCTB K PELICHHIO
MaTeMaTU4YeCKUX 3a/1a4 U 3aJ1a4 u3
pa3NnuYHBIX 001aCTe HAYKU U peabHOM
JKA3HU, MHTEPIIpETaLUs [TOJTy4YEeHHBIX
pe3yabTaToB

104

Kontponbras padora: "Cuctemsr
paIMOHATBHBIX, UPPAIIMOHATBHBIX
MOKA3aTeIbHBIX U JOrapu(PMHIECKUX
ypaBHEHUI"

105

PanmonanpHble ypaBHEHHS ¢ TapaMeTpaMu

106

PanmonansHble HEpaBEHCTBaA C
rapaMeTpamu

107

PannoHanpHbIE CUCTEMBI ¢ TapaMETPAMU

108

WppanmoHansHbie ypaBHEHUS,
HEPaBEHCTBA C TTapaMeTpaMHu

109

HppanyoHaibHbIE CUCTEMBI C
rapameTpamu

110

[TokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napaMeTrpamu

111

[Toka3zaTenbHBIE CHCTEMBI C TapaMeTpaMH

112

Jlorapudmuueckue ypaBHEeHUS,
HEpaBEHCTBA C TapaMeTpaMH

113

Jlorapudmudeckue CUCTEMBI ¢
napaMeTpamu

114

Tpuronomerpudeckue ypaBHEHUs C
rapameTpamu

115

TpuroHoMeTpuyeCcKrue HEPABEHCTBA C
napaMeTpamu




116

TpuroHoMeTpuyeCKue CUCTEMBI C
napaMeTpamu

117

[TocTpoenue u uccienoBaHue
MaTeMaTHYECKUX MOJIEel peabHbIX
CUTYyallUi C MOMOIIbIO YPaBHEHUH C
napaMeTrpamu

118

[TocTtpoeHue u uccnenoBaHue
MaTeMaTUYeCKUX MOJIEICH peaabHbIX
CUTYyallUi C MOMOIIBIO CUCTEM YPABHEHHI
C mapaMeTpaMu

119

[TocTtpoeHue u uccnenoBaHue
MAaTEMATHYCCKUX MOI[eHeﬁ peaJIBHBIX
CUTYyallUil C MOMOIIBIO CUCTEM YPABHEHHI
C mapaMeTpaMu

KonrponsHas padora: "3anaun ¢

120 "
napaMerpamu

121 [ToBTOpeHue, o600mEH e,
cUcTeMarusanus 3HaHui: "YpaBHeHus"

122 [ToBTOpeHue, 0600mEeH e,
cuctemaTtusanus 3Hanuil: "YpaBHeHus"
[ToBTOpeHme, 06001IEHNE,

123 CUCTEMAaTu3alys 3HaHUi: "Y paBHEHUS.
Cucremsl ypaBHeHUI"

124 [ToBTOpeHme, 06001IEHNE,
cucteMaTtu3aius 3Hanuii: "HepaBencrpa"

125 [ToBTOpeHue, o600mEeH e,
cuctemaTtusanusa 3Hanuii: "HepaBencrna"

126 [ToBTOpeHme, 06001IEHNE,




cuctemaTtusanus 3Hannii: "HepaBencrna"

[ToBTOpeHme, 06001IEHNE,

127 cuctemaTtusanus 3Hanuii: "IIpousBoaHas u 1
e€ mpuMeHeHue"
[ToBTOpeHme, 06001IEHNE,
128 cucreMmarusanus 3Hanuil: "IIponsBogHas u 1
e€ npumeHeHue"
[ToBTOpeHme, 06001IEHNE,
129 cucreMmarusanus 3Hanuil: "IIponsBogHas u 1
e€ npumeHeHue"
[ToBTOpeHue, o600mEeH e,
130 cuctemaTusanus 3Hanuil: "MHTerpan u ero 1
npuMeHeHue"
131 [ToBTOpeHue, 0600mEH e, |
cucrtemaTtusanus 3Hanuil: "OyHkuun"
132 [ToBTOpeHme, 06001IEHNE, 1
cucTeMaTtu3anus 3Hanuit: "OyHkuun"
133 [ToBTOpeHue, o600mEeH e, |
cucrtemaTtusanus 3Hanuil: "OyHkuun"
134 Hrorosas koHTpoabHAs paboTa 1 1
135 HToroBas KOHTpoOJbHASA paboTa 1 1
136 [ToBTOpeHue, o600mEeH e, |
cucTeMaTH3allis 3HaHUI
OBILIEE KOJIMYECTBO HACOB I10 136 10

[NPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

« Marematuka: anre6pa U Hayajia MaTeMaTHYECKOTO aHAIIN3a, TE€OMETPHS.
Anre6pa u Havana MareMaTudeckoro ananusa, 11 kmacc/ Komsirun FO.M.,
TxaueBa M.B., ®enoposa H.E. u npyrue, AxuronepHoe 00111ecTBO

«3marensctBo «lIpocBemenne»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

Anre0Opa 1 Havasia MaTEMaTUYECKOT0 aHaan3a. MeToinyeckre peKoMeH 1aluu.
10-11 xmaccer: yue6. mocobue 11y1st o01ieo0pa3oBart. OpraHu3auii /
H.E.®&nopora, M.B.Tkauéna. - 3-¢ u3z., nepepad. - M.: [Ipocemienue
Anrebpa u Hadana aHanu3a. 10 kimacc: moypodHsle Tianbl Mo yueonuky [1.A.
AnmMoBa u jp./ aBT.-cocT. [.I.I'puropseBa.-Bonrorpan: Yuurennb

Anrebpa u Havasia ananu3a.l 1 kimacc: moypodHsle miaHsbl o yueonuky 1. A.
AnmMoBa u jap./ aBT.-cocT. [.I.I'puropseBa.-Bonrorpan: Yuurennb
[TapameTrpuueckue 3agaun.MeToguyeckue MaTepraibl K H3yYEHHUIO pa3ziena
JTUCITUTUTMHBI U OPTaHU3AIMHI CAMOCTOSTEILHOU PaOOTHI CTYIEHTOB OYHOM
dbopmbr 00yuenus / C.A.Paguenko. - CnaBsHck-Ha-Ky6anu : @unman ky0aHCKOTO
roc. yH-Ta B . CnaBsincke-Ha-KyOaHu

dakyabpTaTUBHBIN Kypc 10 MaTeMartuke: Pemenue 3amgad: Yued. mocobue /

[Tapeirun N.O®. - M.: [Ipocsemenne



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://infourok.ru
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