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MNOACHUTEJBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBJISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MMOCKOJIKY, C OJIHOH CTOPOHBI, OH OOECICUMBACT WHCTPYMEHTAILHYIO 0a3y s
W3YUYCHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYroill CTOPOHBI, (popmMupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIIJICHUE O0YyYarONIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4yeOHOro Kypca oOydarouiudecsi OBJIa/IeBaloOT
YHUBEPCATBHBIM SI3IKOM COBPEMEHHON HayKd, KOTopas (OpMYIUpYyeT CBOU
TOCTIDKCHHSI B MAaTEMaTHIECKOM opMme.

VYuebHblli Kypc anreOpsl M Havall MaTeMaTHUYECKOr0 aHallh3a 3aKja/IbIBaeT
OCHOBY JUIsI YCICIIHOTO OBJIAJICHUS 3aKOHAMHU (PU3MKH, XUMHUHU, OUOJIOTHH,
MOHMMAHUSI OCHOBHBIX TEHJICHIIUN Pa3BUTHSI PKOHOMUKHU U OOIIECTBEHHOU KU3HH,
MO3BOJIIET OPUEHTUPOBATHCSI B COBPEMEHHBIX IUMPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHAX, YBEPEHHO HCMOJIb30BaTh WX JJIsl JajJbHEHIIEro oOpa3oBaHUsl U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPAKTHBIMHU M JIOTHYECKHU
CTPOTUMHU KOHCTPYKIMSIMHU alreOpbl M MaTeMaTHUYeCKOro aHaln3a pa3BUBAET
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTb, JOKa3bIBaTh
YTBEPKJEHUS C TTOMOIIBI0 UHAYKIIMU U PACCYXKIaTh JNEAYKTUBHO, HUCIOJIb30BaTh
00001IIeHNEe W KOHKPETH3allUi0, a0CTparupoBaHUE U aHAIOTHIO, (OPMHUPYET
KPEAaTUBHOE U KPUTUUECKOE MBIIICHHE.

B xoxe u3yuenus yuebHOro Kypca «Ainrebpa v Havajla MaTeMaTHYECKOTO
aHajau3a» OOydYaroluecs IMOJIYy4YaroT HOBBIM OMBIT PEIICHUS MPUKIAAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAlUH,
WHTEPIpETAllu  TIOJYYCHHBIX  pEHIeHWH, 3HAKOMSTCS €  MNpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEpPHOCTEH B NPUPOJE, HAyKe U HCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITUSIMH U UX aBTOPAMH.

VYueOHbIll Kypc 001aJaeT 3HAUYUTENIbHBIM BOCIUTATENIBHBIM MOTEHIIMAIOM,
KOTOPBIM pealn3yeTcss Kak uepe3 Yy4yeOHBbI Marepuaj, CHocoOCTBYIOIIUN
(GbOpMHPOBAHNIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NEeATEeTbHOCTH, TpeOyIomed MPOJAOIKUTEIPHOW KOHIIGHTpPAIMd BHUMAHUSA,
CaMOCTOSITeJIbHOCTH, AKKYPATHOCTU M OTBETCTBEHHOCTH 32 MOJyYCHHBIN pe3ybTar.

B ocHoBe MeToMKM 00yUeHHs ayire0pe 1 HauajaM MaTeMaTHYeCKOro aHalli3a
JICKUT EATCTHHOCTHBINA TPUHITUT OO0y YCHHUS.

B cTpykType yue6HOTOo Kypca «Anredpa u Hayalia MaTeMaTHIeCKOTO aHATN3a)
BBIJICJICHBI  CIICNIYIOIIUE COAEPXKATEIbHO-METOANYECKUEe JuHUU: «Yucna wu
BbIUUCTIEHUSD», «DyHKIIMU U rpadukn», «YpaBHEHUs U HepaBeHCTBa», «Hauana
MaTeMaTH4YeCcKoro aHanuza», «MHoxecTBa W JiorMka». Bce OCHOBHBIE
COJIEPKATEIIbHO-METOJIMYECKUE JIMHUM H3Y4YalOTCSd Ha MPOTSHKEHUH JABYX JIET



oOy4eHHs Ha YPOBHE CpeiHEro 0011ero 00pa3oBaHus, €CTECTBEHHO JOTIONHSS IPYT
JpyTa v MOCTENICHHO HACKIIIAsICh HOBBIMH TEMaMH U pasziesiaMu. JlaHHbIH yueOHbIH
KypC SIBISIETCS MHTETPATHBHBIM, ITOCKOJBKY OOBEAMHSET B cebe colep:KaHHe
HECKOJIbKMX MaTeMaTHYeCKHX AWCIMIUINH, TaKHMX KakK anredpa, TPUTOHOMETPHS,
MaTeMaTHYECKUN aHaIH3, TEOPHS MHOXKECTB, MaTeMaTHUeCKast JIoruka u napyrue. [1o
Mepe TOTO Kak 00ydaroluecs OBIaIEBaOT BcE OoJiee MUPOKUM MATEMATUICCKUM
anrmaparoM, y HUAX MOCIIEI0BATEILHO (POPMUPYETCS U COBEPIICHCTBYETCS YMEHUE
CTPOUTh MaTEMaTHYECKYI0 MOJIeJh PEATbHON CHUTyalluH, TPUMEHSATh 3HAHUS,
MOJyYeHHBIC TPH W3YYCHHH YYeOHOTO Kypca, JUIsl PEIICHUS CaMOCTOSTEIBHO
chopMyIMPOBAaHHON MaTEeMAaTHYECKOW 3a/Ja4yu, a 3aTeM HHTEPIPETUPOBATH CBOM
OTBET.

ConepkaTenpHO-MeTOAMYECKas JIMHUS «Uncna ¥ BBIYUCICHHS» 3aBEpIIacT
¢dbopmMHIpoBaHNE HABBIKOB UCIIONIB30BAHUS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4aToO Ha yPOBHE OCHOBHOTO 0011er0 0OpazoBanus. Ha ypoBHe cpeanero olriero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMOHATLHBIX BBIYMCICHHA, BKJIIOYAIOMIUX B Ce0S MCIOJIh30BAHUE PA3IMIHBIX
dopM 3ammcH 4YHCIa, YMEHHUE JeNaTh NPUKUIKY, BBIMOJHATH MPUOIIKEHHBIC
BBIUUCIICHUS, OLEHUBATh YUCIIOBBIC BBIPAXKEHUS, pabOTaTh ¢ MaTeMAaTUYECKHUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYalOIMMCSI MHOXKECTBA HATYpaJbHBIX, LEJbIX,
pallMOHANBHBIX M JICHCTBUTENBHBIX  YHCENT  JIONOJHSIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX 4YHCel. B KaXIOM H3 OTHUX MHOXECTB pPacCMaTPHBAIOTCS
CBOWCTBEHHBIE €My creuu(puieckue 3agadyd W Olepaluu: JAeJICHHE Hallelo,
ONEPUPOBAHUE OCTAaTKAMU HA MHOMKECTBE IIENIBIX 4YHCEN, O0cOoOble CBOWCTBA
palMOHATBHBIX M MPPAMOHAIBHBIX YHCEN, apu(METUIECKHE OTepalii, a TaKKe
U3BJICUCHUE KOPHS HATYPaJIbHOW CTENICHW Ha MHOXKECTBE KOMIUICKCHBIX YHCEIL.
bnaronmapst mociieoBaTeIbHOMY PACHIMPEHHIO Kpyra HWCHOJIb3YyeMbIX YHCET H
3HAKOMCTBY C BO3MOXKHOCTSIMH MX MPUMEHEHHS JJISl PEIICHHs Pa3IUYHBIX 3a]a4
dopmupyeTcss TpeAcTaBiICHUE O €AMHCTBE MAaTEMaTHKH KaK HAyKd W € poiid B
MIOCTPOCHHH MOJISJICH pPEaJbHOTO MHpPA, MIMPOKO HCIIOJIB3YIOTCS 0000IIeHHE U
KOHKPETH3aIHSI.

Jluans «YpaBHEHUS M HEPABEHCTBA» PEATM3YETCsl HA TPOTSHKCHHHU BCETO
oOy4eHHs Ha YpOBHE CpEIHEro oOmero oOpa3oBaHUs, TMOCKOJIBKY B KaKIOM
paznene Ilporpammbl MpemycMOTPEHO pEUIeHHE COOTBETCTBYIOIIMX 3aaad. B
pesyiapTare OoOydarolMecs OBJIQJICBAIOT PA3JIMYHBIMH  METOJAMH  PEIICHUS
palMOHALHBIX, HMPPALMOHATBHBIX, MOKA3aTCIbHBIX, JIOTAPUPMUYECCKUX U
TPUTOHOMETPUUYECKUX YpaBHEHUI, HEPABEHCTB M CUCTEM, a TaKXke 3ajad,
cofepKammx mnapaMeTpbl. [lomydeHHbIE yYMEHHS HIMPOKO HCHOJB3YIOTCS TPH
UCCIIeIOBaHNH (YHKIIUK C TIOMOIIBIO MPOU3BOJHOM, MPU PEIICHUH MPUKIATHBIX
3aj71a4 ¥ 3aJ1a4 Ha HAaXO0XKJICHUE HAUOOJIBIINX M HAMMCHBIINX 3HAUYCHUH (DYHKIIHH.



JlanHast comepkaTeNbHasi IMHUS BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUN
BEITIOJIHATh ~ pacd€Tel 10  ¢opMyrnaMm, MNpeoOpa3oBaHHs  PalMOHAIBHBIX,
UppaIMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHUH, a TAKXKE BBIPAXKCHUM,
coJlepKallluX CTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anreOpandeckoro
MaTepHaa IpOUCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUYECKOTO U a0CTPAKTHOTO
MBIIIICHUS 00y4aromuxcs, (GOPMHUPYIOTCS HABBIKK JCTYKTHBHBIX PacCYKICHUH,
paboOThl ¢ CHUMBOJBHBIMH (OpMaMH, TPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBEHCTB. AnreOpa npeniaraet 3GPpexTuBHbIC
WHCTPYMEHTBI Il PEUICHUS MPAKTHUYECKUX W €CTECTBEHHO-HAYYHBIX 3ajady,
HAIJISIIHO JIGMOHCTPUPYET CBOM BO3ZMOYKHOCTH KaK S3bIKa HAYKH.

ConepxatenbHo-MeToANYEeCKass JUHUA «DyHKUIUM U TpadUuKu» TECHO
neperyieTaeTess ¢ APYTMMH JIMHUSIMA Y4e€OHOTO Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEA0BATEILHOCTh U3yUeHUs MaTepuana. M3yueHue cTeneHHou,
MOKa3aTeJIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUIECKUX (DYHKIIUN, UX CBOMCTB
U rpadukoB, UCHOIb30BaHUE (QYHKIMN N7 PEIIeHUs 3ajlady U3 JAPYruX Y4eOHBIX
MPEAMETOB U PEaTbHOM KU3HU TECHO CBA3AHO KaK C MATEMATUYECKUM aHAIU30M,
TaK ¥ C pPEIICHUEM ypaBHEHW U HepaBeHCTB. lIpu »Tom OOJbIIOE BHUMaHUE
yaensercs: GOPMUPOBAHUIO YMEHHUS BhIpaKaTh (HOPMYJIaMU 3aBUCUMOCTH MEXKITY
pa3IMYHBIMM BEJIIMYMHAMH, HCCIENOBATh TMOJYyYEeHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toi cojiepKaTeIpHON JIMHUU HAIlEJIEH Ha Pa3BUTHE YMEHUN U
HAaBBIKOB, MO3BOJISIFOLIMX BBIPAXKATh 3aBUCUMOCTH MEXKTY BETUYMHAMU B PA3JIMUHON
dbopme: aHATUTHYECKOM, Tpadudeckor U ciioBecHOM. Ero n3ydenne crocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJIEHUS, CIMOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3AIUH, UCIIOIb30BAHUIO AHAIIOTUH.

CopepxxarenpHast JuHug «Hauana MareMaTnyeckoro aHaius3ay MO3BOJISIET
CYIIECTBEHHO PACIIMPUTH KPYT KaKk MaTeMaTHYECKHX, TaK U MPUKIATHBIX 3a/1ad,
JIOCTYITHBIX OOYYarolmuMCs, TaK KaK y HUX TMOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXKHBIX (YHKIMMA, OMPEAeNsATh HMX HauOOJNbIINE W HAUMEHBIIUE
3HAQYECHUS, BBIYUCIATH UIOMAaau Guryp u oObEMBI TeJ, HaXOAUTh CKOPOCTH U
yCKOpeHusi TiporieccoB. JlaHHasi cojep:kaTeiabHas JIMHUS OTKPHIBAET HOBBIC
BO3MOXXHOCTH TOCTPOCHHUS MAaTEMAaTHYECKUX MOJIeJIed pealbHBIX CHUTYyallui,
MO3BOJIIET HAXOIUTh HAWITYYIIIee PEIICHUE B MPUKIIATHBIX, B TOM YUCIIE COLUAIBHO-
PKOHOMMYECKHUX, 3aJayaXx. 3HAKOMCTBO C OCHOBAMHM MAaTE€MaTHUYECKOrO aHaJIN3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-JIOTHYECKOTO U KPEaTUBHOTO
MBIIIUICHUSI, (OPMHUPOBAHUIO YMEHHUM paclio3HaBaTh IMPOSIBJICHUS 3aKOHOB
MaTEeMaTHKH B HayKe, TEXHUKE U UCKyccTBe. OOyJaronrecs y3HatoT O BBIIAIOIINAXCS
pe3ynbTaTax, MOJYYCHHBIX B XOJI€ Pa3BUTHUS MaTEeMaTHKU KaK HAyKH, U 00 HX
aBTOpax.



CopeprkaTenbHO-METOUYeCKass TuHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ceOsl DIIEMEHTHI TEOPUU MHOXKECTB M MATEeMAaTHYECKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYypPC IIKOJIBHOM MaTEeMAaTHKH!
U TpeasiaraloT HauOoJiee YHUBEPCAJIbHBIM SI3bIK, OOBEIUHAIONIMN BCE pa3Jieiibl
MaTeMaTUKM M €€ NPWIOKEHUN, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKUE
JTUCIUIUIMHBL W WX TPWIOKEHUs B efauHoe 1enoe. [loaTomy BakHO 1aTh
BO3MOXKHOCTh OOydYarmeMycss IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MaTEMaTUKHU U HCIOJIb30BATh €T0 JIJIsl BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPU3HAKOM MaTEMaTUKH KakK HayKd CJIeAyeT MpU3HATh
CBOMCTBEHHYIO €l CTpOTroCTh OOOCHOBaHWM M CJEJIOBAHHE OMNPEIEIEHHBIM
mpaBujaM  TOCTPOCHHSI  JIOKA3aTeNIbCTB.  3HAKOMCTBO  C  DJEMEHTaMHU
MaTEMaTUYeCKONH JIOTUKH CIOCOOCTBYET PpAa3BUTHIO JIOTHUYECKOTO MBIIIICHHUS
00y4Jaronuxcs, Mo3BOJIIET UM CTPOUTH CBOU PACCY’KJEHUSI HA OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kypce «AnreOpa W Hayaja MaTEMaTUYECKOTO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHUYECKOTO MOJIEITHPOBAHUS, KOTOpPHIE TMPHU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyalli, HWCCIEAOBAHMS O3TUX MOJIeNIeH C TOMOINIBIO afmapara ajiredopbl H
MaTEMaTUYECKOr0 aHalln3a, WHTEPIpPETAlMH TMOJYyYEHHBIX pe3yiabTaToB. Takue
3aJIaHUS BIUICTCHBI B KOKIIBIN M3 Pa37eiiOB MPOTPaMMBI, ITOCKOJIBKY BECh MaTepHal
y4eOHOTO Kypca IIMPOKO HCIONB3YEeTCS I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaroniuecss  pa3BHBAIOT
HAOJIOMATENIbHOCTh, YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe H  KOHKPETHU3UPOBATh  IMPOOJIEMY.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABHIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpraHu3yeTcs B poIecce U3yUeHHs BCEX TeM Y4eOHOTo Kypca «Anredpa u Havyana
MaTEMaTUYECKOTO aHATN3ay.

Ha wu3ydenne yueOHOTO Kypca «AnreOpa M Havajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Yuciia ¥ BBIYHCIEHHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATHYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe TNepuoauueckue Jpoodu. [lpuMeHeHue npoOel W MPOLEHTOB IS
pelIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeabHOM KU3HU.

JlelicTBuTenbHble 4ucia. PanuoHanbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckre  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MOJIyJb
JeWCTBUTEIBLHOIO YHCIa M €ro cBoicTBa. [IpubnmxE€HHbIC BBIYMCICHUS, TTPaBUIIa
OKpYIJICHUS, MPUKHUJIKA U OLICHKA Pe3yJIbTaTa BHIUYMCICHUM.

Crenenpr ¢ 1ensIM  HokazareneMmM. buHom Herotona. HMcnosib3oBaHue
noAXosend (GOpMbI 3aMUCH JECHCTBUTEIBHBIX YACEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajIbHON CTEIIEHH B €T0 CBOMCTBA.

CreneHb ¢ palMoOHAJIBHBIM IOKa3aTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. JleciTuuHblE W HATypaJIbHbIE
JorapupMsl.

CuHyc, KOCHMHYC, TaHI€HC, KOTAHT€HC YHCJIOBOI0 apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHMSI M ypaBHEHUS-CIEACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PELICHUS 1ENbIX U APOOHO-PAIIMOHATBHBIX YPAaBHEHUMN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3y. MHOrousieHs!I ¢ 11es1bIMu KO3 UIIUEHTaMHU.
Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BBIPAKEHUM, COACPIKAIINX CTEIICHN U KOPHHU.

WppanmonaabHbie ypaBHEHHS. OcHOBHBIC METO/IBI penieHus
UppaImoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.
[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue yYpaBHEHHSI. OcHOBHBIC METO/IbI pereHus

Jorapu(pMUYECKUX ypaBHEHHI.
OcHOBHbIE TPUTOHOMETPHUUECKHUE bopMyTIBL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellieHre TpUroHoOMETpUYECKUX YPaBHEHUM.



Pemienne cucrem JIMHEWHBIX YypaBHEHHMH. Marpuiua CHUCTEMBI JIMHEHMHBIX
ypaBHeHU. OnpeenuTenb MaTPUILI 2X2, €ro TEOMETPUYECKUIM CMBICT U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs A1 PEUICHUS CUCTEMBbI
JUHEWHBIX ypaBHEHMI. PelieHne NpHUKIAagHBIX 3a0a4 C I[OMOLIBIO CHUCTEMBI
JMHEWHBIX YpaBHEHUH. MccnenoBanue NOCTPOEHHONW MOJENH ¢ TOMOIIBIO MaTPHII
Y OIIPENICIIUTEIIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEAlbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII U HEpPaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aJ1a4 U 3a/1a4 U3 pa3IMYHbIX 00JaCTel HAyKU U pealibHOM KU3HU.

DOyHKUMH U TPaPUKH

@yHkus, crnocodbl 3agaHus (QyHKOuU. B3auMHO oOpatHble (QyHKIUU.
Komno3zummss @ynkuuii. I'papuk  (yHKkmu. DneMmeHTapHble MpeoOpa3oBaHUs
rpad@uKoB QyHKIIHIA.

OO6nactp ompeneneHuss 1 MHOKECTBO 3HaueHud ¢yukumu. Hymu yHkimm.
[IpomexxyTku 3HaKonocTossHCTBA. UETHbIE U Heu€THbIe (pyHKUMU. [leproauyeckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MaKCUMyMbl U MUHHUMYMBI
dbyukiuu. HaubonbIiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU HA TTPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHAas (QYHKIHUH. DJIEMEHTapHOE
UCCIJIEJOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHast pyHKIMS ¢ HATypaJbHBIM U IIEJIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduxk. CBolicTBa 1 rpaduk KOpHs N-0i CTENEHU KaK (yHKIMK OOpaTHOM CTENEeHU
C HaTypaJbHBIM [TOKA3ATEJIEM.

[TokazatenbHast u Jjorapudmuyeckas (yHKIUU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 pelIeHUs ypaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUYECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['paduiku peasibHBIX 3aBUCUMOCTEH.

Havana maTemMaTH4ecKoro aHajimsa

ITocaenoBaTelbHOCTH, CHOCOOBI 3aJaHWsl IIOCJIEAOBATENLHOCTEH. MeTox
MaTeMaTU4YeCKOM MHIYKIMA. MOHOTOHHBIE U OTPAaHUYEHHbIE OCTIEA0BATEIbHOCTH.
HcTopusi BOZHMKHOBEHUS MAaTEeMaTHMYECKOTO aHalli3a Kak aHaiu3a OEeCKOHEYHO
MaJbIX.

Apudmernueckas U reoMeTpuueckas mporpeccuu. beckoneyHo yObIBaroias
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH TreOMETpUYECKON
MPOTrPECCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno e. @opmyia CI0KHBIX
npoLeHTOB. Mcrnonb30BaHWE TMPOTPECCUU JUIsl PELIEHUs pealbHbIX —3a1ady
IPUKJIAJHOIO XapaKTepa.



HempepriBHble ¢GyHKIIMM W WX CBOWCTBA. TOuYkw paspbiBa. ACHUMOTOTHI
rpajuxoB ¢yHkiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble QyHKIUU. OnpeeneHne, FreoOMeTpUIECKU 1
buznyecKuil CMBIC MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

[IpousBogubie  snmemeHTapHbix  ¢yHkmuil.  I[IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHOXeCTBO, Onepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PELMIEHWUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBUE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHbie u nensle yucia. IIpumeHeHne npru3HakoB ACIUMOCTH LIEJBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMenbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkiuaa 1uist pereHus
3a/1ay B LEJbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TpPUTOHOMETpUYECKass (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeThdyeckue Omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHre KOMIUIEKCHBIX YHCEN Ha KOOPAUMHATHOM IIOCKOCTH.
®opmyna Myapa. Kopau N-oii creneHr U3 KOMIUIEKCHOTO uncia. [Ipumenenune
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NUYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPaBHEHHI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIECTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

OT60op  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHMH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckKux HEpPaBeHCTB.

OCHOBHBIE METOJbI pPEIICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELICHNS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJZIbI PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHAIBHBIX, TOKA3aTENbHbIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C TapaMETPaMU.



[IpumMeHeHne ypaBHEHHIA, CUCTEM M HEPABEHCTB K PELIEHUIO0 MAaTEMATUYECKUX
3a]a4 1 33/1a4 U3 Pa3IMYHbIX 00JIacTeil HAYKU U peanbHOM KU3HU, MHTEPIPETAIUs
IIOJTyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHKIUHA. ['eomerpuueckue oOpa3bl ypaBHCHUH H
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonmpl pelieHUs YpaBHEHHUM W HepaBeHCTB. [ 'paduueckue
METOJbI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT NMPHU PEUICHUHW 3aad U3 JIPYTrUx Y4eOHBIX
MPEIMETOB U PEATBHOMN KU3HHU.

Havana MmaTeMaTH4eCKOI0 aHAJIN3A

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTH U
sKkcTpeMyMbl. HaxoxneHre Hanboap1Iero 1 HAMMEHbIIEr0 3HAYEHUI HEePEPbIBHON
(yHKLIHMH Ha OTPE3KE.

[IpumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIyUIIero pelieHus B
NPUKIAJAHBIX 3ajadax, JUIs OINPENEIICHHMs CKOPOCTH U YCKOPEHMs Ipolecca,
3aJIaHHOTO (HOPMYJION WK TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuUH. [IpaBuna HaxoxaeHus epBOOOPa3HbIX.

NuTterpain. ['eomeTprueckuil CMbICI MHTETpAIa. BeruuciaeHne onpenenéHHoro
uHTerpana no gopmyne Herotona-Jleitonuna.

[TpumeHeHre uWHTErpaja s HAXOXKICHUS IUIOMAAECH IUJIOCKUX (QUIyp U
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEeHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOLECCOB € MOMOLIBI0 U depeHIanIbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE  PE3VJIBTATBI OCBOEHMA  VYUYEBHOI'O KYPCA  «AJITEBPA W HAYAIJIA
MATEMATHYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM YPOBEHB) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxaIaHCKOr0 BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTD TPAKIAHCKON MO3ZUIIMKM OOYYAIOMIErOCs KaK aKTUBHOTO M OTBETCTBEHHOTO HJIEHA POCCHICKOTO
o0111ecTBa, MPEJCTABICHUE O MAaTEMAaTUYECKUX OCHOBAX (DYHKIIMOHWPOBAHUS PA3IMYHBIX CTPYKTYp, SIBICHHM, POLEAYP
rpakJIaHCKOro oOiecTBa (BBIOOPHI, OMPOCHl U JAPYroe), YMEHUE B3aMMOJCHCTBOBATh C COLMAIIBHBIMU WHCTUTYyTaMU B
COOTBETCTBHUH C UX (QYHKIUSIMHU 1 HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(OpPMHPOBAHHOCTh POCCUNCKON T'PaXXAaHCKON MIEHTUYHOCTH, YBAXKEHUS K MPOLUIOMY M HACTOSLIEMY POCCHUICKOMN
MaTeMaTUKH, [ICHHOCTHOE OTHOIIEHUE K JOCTUKEHUSIM POCCUMCKHUX MATEMATHUKOB U POCCUHUCKON MaTEMaTUUECKOM MIKOJIBI,
WCIIOJIB30BaHUE ATUX JOCTHXKEHUHN B IPYTUX HAyKaxX, TEXHOJIOTHUAX, chepax IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHME JIYXOBHBIX IIEHHOCTEW POCCHICKOTO Hapoja, ChOPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITHYECKOTO
MOBEJICHUSI, CBSA3aHHOIO C MPAKTUUYECKUM TNMPUMEHEHHUEM JOCTIKEHUN HAyKU M JICSTEIbHOCTHIO YUYEHOT0, OCO3HAHHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYILEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYas SCTETUKY MATeMaTHYEeCKHMX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad,
pEelIeHU, paccyK1eHUM, BOCIPUUMUYUBOCTh K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pu3uYecKoro BOCIUTAHUS:

c(hOpMHUPOBAHHOCTh YMEHHSI NMPUMEHATh MaTEeMaTUUYECKHE 3HAHUSA B MHTEpecax 370pOBOro U Oe3omacHoro obpasa
JKU3HHM, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370POBBIO (3I0pOBOE THUTaHUE, COATaHCUPOBAHHBIA PEKUM 3aHATHH H
OTIIbIXa, pEryJsipHas (Qu3nyYeckass AaKTUBHOCThH), (PU3NUECKOE COBEPIICHCTBOBAHHE TMPU 3aHITHSAX CIIOPTHBHO-
0370POBUTENBHON JEATEIbHOCTBIO;



6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYIy, OCO3HAaHWE IICHHOCTH TPYIOJIOOWS, MHTEPEC K Pa3nudHbIM cdepam mpodheccrnoHaTbHON
NESATETLHOCTH, CBSI3aHHBIM C MAaTEMaTUKOW W €€ TPWIOKCHHUSMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp OyIyIlIeh
npodeccu U peaju30BBIBAaTh COOCTBEHHBIC >KM3HEHHBIC IUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTE€MaTHUUYECKOMY
00pa3oBaHUIO M CcamMOOOpa30BaHUIO HAa MPOTSHKCHUH BCEU KW3HU, TOTOBHOCTh K AKTHUBHOMY YYacTUIO B PEIICHUU
MPAKTUYECKUX 33/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh JKOJIOTHYECKOW KyJIbTYpHl, IMOHUMaHUE BIUSHHUS COIHATBHO-DPKOHOMHUYECKHX TPOIIECCOB Ha
COCTOSIHUE TIPUPOIHON M COIMAIBHOM CpeJibl, OCO3HAHWE TJI00ATBLHOTO XapaKTepa AKOJOTHUUECKUX MPOoOIeM, OpPUEHTAIIUS
Ha NMPUMEHEHHNE MaTeMaTUUECKUX 3HAHUH IS PEIICHUs 3a7a4 B 00JIaCTH OKPYXKAIOIIEeH Cpe/Ibl, INIAHUPOBAHHUE TTOCTYIIKOB
Y OIIEHKHM X BO3MOXHBIX MOCIEICTBUM JI OKPYKAIOIICH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM
MIPaKTUKU, IOHUMaHe MaTEMaTUUECKOM HayKH KaK cpephl UeT0BEYECKOM AeATEILHOCTH, 3TAMNOB €€ Pa3BUTHS U 3HAUMMOCTH
JUISl pa3BUTHSI IUBWIIM3ALIMM, OBJIAJEHUE SI3BIKOM MAaTEMaTUKU W MaTEMaTHYECKON KYyJbTYpPOH Kak CPEeJACTBOM MO3HAHUS
MHUpPA, TOTOBHOCTh OCYIIECTBIISITH IPOCKTHYIO U UCCIIEIOBATENIBCKYIO IESITEIbHOCTh MHAUBUIYAJIbHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3oBble Jilornueckue JaeicTBuA:

BBISBJISITh U XapaKTEPU30BaTh CYIICCTBCHHBIC MPHU3HAKH MATEMaTHYECKUX OOBEKTOB, IMOHATHMN, OTHOIICHUH MEXITY
MOHATUSIMU, POPMYITUPOBATH ONPEICIICHUS TOHATHH, yCTaHABJIMBATh CYIIECTBEHHBIM TPU3HAK KJIACCU(PUKAIINU, OCHOBAHUS
J71s1 0000IIEHUS ¥ CpaBHEHUSI, KPUTEPUU TTPOBOIMMOTO aHAJIN3a;

BOCIIPUHUMATH, (DOPMYIHUPOBATh U MPEOOPa30BBIBATH CYXKIICHUS: YTBEPAUTEIbHBIC U OTPUIIATEIILHbIC, SANHUYHbIC,
YaCTHBIC U 00IIHE, YCIOBHEIE;



BBISIBIIATH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M W MPOTHUBOpEYMsl B (paKTax, AHHBIX, HAOMIOACHUSIX U
YTBEPXKICHUSIX, TIPEIIaraTh KPUTSPUH TSI BBISIBJICHHUS 3aKOHOMEPHOCTEH U MMPOTHBOPEUHH;

JenaTh BBIBOABI C HWCIOJB30BAHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX ¥ WHIYKTHBHBIX YMO3AKIIOYCHHH,
YMO3aKJIIOUEHUH 110 aHAJIOTHH;

MPOBOJUTH CAMOCTOSITEIBHO JIOKA3aTEIbCTBA MATEMAaTHUYECKUX YTBEPXKIACHUN (IpsiMble W OT MPOTUBHOIO),
BBICTPAWBATh apTyMEHTAITUIO, TPUBOJIUTH TPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYKICHHS M BBIBO/IBI;

BBEIOMPATh CTHIOCOO peIlIeHus yueOHOW 3ajmadn (CpaBHHBATh HECKOJBKO BAapHUAHTOB DPEIICHHS, BHIOMpATh HauboJee
MOAXOJISIIIUN ¢ YYETOM CaMOCTOSTENIbHO BBIICIEHHBIX KPUTEPHUEB).

ba3zoBble ucciaenoBare/ibCKue 1eiCTBUA:

UCITI0JIb30BaTh BOMPOCKHI KaK MCCIIEeI0BATEIbCKUM HHCTPYMEHT MO3HAHUS, (POPMYIUPOBATH BOMPOCHI, (DUKCUPYIOIINE
MIPOTHUBOPEYHE, TPOOIEMY, YCTaHABIUBATH HCKOMOE M TaHHOE, (POPMUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO TTO3UIINIO,
MHEHUE;

MPOBOJIUTH CAMOCTOSITEILHO CIUIAHUPOBAHHBIM JKCIIEPUMEHT, HCCJIEAOBAHHE IO YCTAHOBJIEHHUIO OCOOCHHOCTEU
MaTEeMaTUYECKOro 00bEKTa, SIBJICHUS, MPOIECCa, BRISIBJICHUIO 3aBUCUMOCTEN MEX Ty 00bEKTaMU, SIBJICHUSIMU, IIPOIECCAMU;

CaMOCTOSITeNIbHO  (popMyupoBaTh O0O0OOIIEHHS W BBIBOJBI 1O pe3yjbTaTaM MPOBEAEHHOTO HAOIIOICHMUS,
WCCJICIOBAHMSI, OIEHUBATH JOCTOBEPHOCTH MOJYYCHHBIX PE3YyJIbTATOB, BEIBOJIOB U 000OIICHHMIA;

MIPOTHO3WPOBATh BO3MOXKHOE PA3BHTHE IMPOIECCA, a TAK)KE BBIIBUTATH MPEAIOIOXKEHUS O €r0 Pa3BUTHUU B HOBBIX
YCIIOBHUSIX.

Pabora c nnopmanmueii:

BBISIBIIATH Je()UIIUTH HHPOPMAIIMH, TaHHBIX, HEOOXOIUMBIX JIJIT OTBETA Ha BOMPOC U JIJISl PEIICHUS 3a1a4H;

BBEIOMpAaTh HWHGOPMAIMIO W3 HWCTOYHHWKOB PA3JMYHBIX THIIOB, AaHAJIM3UPOBaTh, CHCTEMAaTU3UPOBATH M
WHTEPIPETUPOBATH MHGOPMAIINIO PA3IMYHBIX BUIOB U (POPM IIPE/ICTABIICHNUS,

CTPYKTYpHPOBaTh HHPOPMAIIHIO, IPEACTABIATE €€ B Pa3IMUHbBIX (PopMax, WILTIOCTPUPOBATH TPadUIECKH;

OIICHUBATh HAAEKHOCTh MH(MOPMAITUH TI0O CAMOCTOSITEIBHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHuKaTHBHBIE YHUBeEPCAJbHbIE YueOHbIEe 1eiCTBUSA
OO01menue:



BOCIIPUHUMATh U (QOPMYJIUPOBATH CYXACHHUS B COOTBETCTBUU C YCJIOBUSMH U UEIAMH OOIIEHUS, SICHO, TOYHO,
rPaMOTHO BBIPAXKATh CBOIO TOUKY 3PEHHUSI B YCTHBIX U TMCBMEHHBIX TEKCTAX, JAaBATh MTOSICHEHMS 110 X0y PEIICHUS 3a/1a4H,
KOMMEHTHPOBATH ITOJy4YEHHBIN pPE3yJIbTAT;

B XO0/€ OOCYXIEHMs 3aJlaBaTh BOIIPOCHI IO CYIIECTBY O0OCYXIaeMOil TeMbl, MPOOJEMBI, peHIaeMOM 3aJaud,
BBICKA3bIBaTh MJICH, HALICJICHHBIE HA IIOMCK PELICHHUs, CONOCTABIIATh CBOU CYKJICHHUS C CYKJICHUAMM JIPYTUX YYaCTHUKOB
auanora, oOHapyXUBaTh pa3IU4Me M CXOJICTBO IMO3UILIMN, B KOPPEKTHOU (opme (GOpMyIHpoBaTh pa3HOTIACHUS, CBOH
BO3PAKECHMUS;

NPEJCTaBIISITh PE3yNbTaThl PELICHUs 3a/ayd, SKCIEPUMEHTA, UCCIEOBaHUs, MPOEKTa, CAMOCTOATEIbHO BbIOUPAThH
(dbopMaT BBICTYIUIEHUS C YUETOM 3a]a4 [IPE3ECHTAIIMM U OCOOCHHOCTEH ay JUTOPHH.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YueOHbIE AelCTBUSA

Camoopranusamnus:

COCTaBJISITh IUIAH, AITOPUTM PEIICHHUS 3aJa4yM, BBIOMPATh CIOCOO pEHICHUS C YYETOM HUMEIONIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ YIETOM HOBOU WH(DOpMAITHH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

BJIAJICTh HAaBBIKAMH TI03HABATEIHLHON pe(dIeKCHMM KakK OCO3HAHHUS COBEPIIAEMBIX IEHCTBUA W MBICIUTEIBHBIX
MPOIIECCOB, MX PE3yJIbTaTOB, BJAJIETh CIOCOOAMH CaMOMPOBEPKU, CAMOKOHTPOJISI Tpollecca W pe3yJibTaTa pelieHus
MaTeMaTHUYEeCKOHN 3aJ1auM;

MPEABUACTh TPYTHOCTH, KOTOPHIE MOTYT BOSHUKHYTh TIPH PEIICHUH 3a]]a49H, BHOCUTH KOPPEKTUBHI B JACATCIIBHOCTD Ha
OCHOBE HOBBIX O0OCTOSTENLCTB, TaHHBIX, HAWJICHHBIX OMUOOK, BBISBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE pe3yjbTaTa €U U YCIOBHUSM, OOBACHITh MPUYUHBI JOCTIKCHUS] WM HEAOCTHKEHUS
pE3yIbTATOB JIEATEILHOCTH, HAXOAUTh OIIMOKY, TaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMmecTHas 1€ATEJILHOCTD:

MMOHMUMATh W UCIOJIb30BaTh MPEUMYIIECTBA KOMaHJHOW W WHIWBHUIYyAIBHOW PaOOTHI MPHU PEIICHUU yUeOHBIX 3a/ad,
MIPUHUMATh IIEJIh COBMECTHOM JISATEIILHOCTH, TJIAHUPOBATh OPTraHU3aIMI0 COBMECTHOM pabOThI, pacpeIesaTh BUABI PadoT,
JIOTOBApPUBATHCA, 00CYX AATh MPOIECC U Pe3yabTaT paboThl, 00001IIaTh MHEHHS HECKOJIBKUX JIFOICH;



y4acTBOBATh B TPYMIIOBBIX (popMax paboThl (00CYKIeHHs, 0OMEH MHEHUH, «MO3TOBBIE IITYPMbD» U UHBIE), BHITIOTHATH
CBOIO 4acTh padOThI U KOOPIUHUPOBATH CBOM JEUCTBHS C APYTMMH YIE€HAMU KOMaHbl, OLICHUBATh KAYECTBO CBOETO BKJIa/1a
B OOLIHI MPOTYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

IHNPEAMETHBIE PE3YJIBTATBI

K koHiy o0yudenus B 10 kyacce 00yyaromuics NOJIyYUT CIASAYIONINE TPEIMETHBIC Pe3yJIbTaThI 110 OTAEIHHBIM TEMaM
paboueit mporpamMmbl y4eOHOTO Kypca « AnreOpa 1 Hadajla MaTEMaTHIECKOTO aHAIN3ay:

Yucsia v BBIYUCTCHUSA:

CBOOOJIHO OIEpPUPOBATh MMOHITHUSMU: PAUOHAIBHOE YHCIO, OECKOHEYHas IMepuojuyeckas IpoOb, MPOIEHTHI,
VPpalMOHAIBHOE YHCIIO, MHOYKECTBA PALIMOHAJIBHBIX U IEUCTBUTEIBHBIX YUCEI, MOLYJIb JEUCTBUTEIBHOIO YHUCIIA;

MPUMEHSTH IPOOU U MPOIEHTHI JJI PEIICHUS TPUKIAAHBIX 3a/1a4 U3 Pa3IMUHbIX OTpacieii 3HAHUHN U peaIbHON KU3HU;

MPUMEHSITH TPUOIMKEHHBIE BEIYUCIICHUS, TPaBUJia OKPYTIICHUS, MPUKUJIKY U OLICHKY pe3yJibTaTa BEIYMCIICHUN;

CBOOOJHO ONEpUPOBATh MOHSATUEM: CTENEHb C LIEJIBIM IOKa3aTelIeM, MCIOJb30BaTh MOAXOMASIIYI0 (GOpMYy 3aluch
JIEVCTBUTEIBHBIX YUCEN ISl PEIICHUS MTPAKTUYECKUX 3a7a4 U MIPEACTABICHUS JaHHBIX;

CBOOOJTHO OTIEPUPOBATH MOHATHEM: ApU(DMETUUECKUI KOPEHb HaTyPaJIbHON CTENICHHU;

CBOOOJTHO OTIEPUPOBATH MOHATHUEM: CTETICHb C PAIMOHAIBHBIM MTOKa3aTelIeM;

CBOOOJ/IHO ONEPUPOBATH MOHATUIMU: JIOTapU(PM YUCia, IECATUUHBIE U HATypaJIbHbIE JOTapru(PMBI;

CBOOOJ/IHO ONEPUPOBATH MOHATUSIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'E€HC YUCJIOBOTO apryMEHTa;

ONIEPUPOBATH MOHATUSMU: APKCUHYC, ADKKOCUHYC U apKTAaHI€HC YHCIIOBOTO ApTyMEHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJTHO OTIEPUPOBATH MOHATUSIMU: TOKIAECTBO, YpaBHEHHE, HEPABEHCTBO, PABHOCHIIbHBIC YPABHEHUS U YPABHEHHUSI-
CJI€JICTBUSI, PABHOCUJIbHBIC HEPABEHCTBA,;

MPUMEHSITH Pa3JIMUHbIE METOJIbI PEIICHUS PAIMOHAJIBHBIX U JIPOOHO-PAIIMOHAIBHBIX YPAaBHEHUH, TPUMEHSITh METO]]
VHTEPBAJIOB JIJI PELICHUS HEPABEHCTB;



CcBOOO/IHO ONEPUPOBATH MOHATHSIMH: MHOTOUYWIEH OT OJHOM MEpeMEHHOM, MHOTOWIEH C LEeNbIMU Kod(duirmentamu,
KOPHU MHOTOWIEHA, IPUMEHATH JICJIEHUE MHOIOYJI€HAa Ha MHOTOWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera mis
pelIeHus 3a1ay;

cBOOO/IHO ONEPUPOBATH MOHATUSAMU: CUCTEMA JIMHEMHBIX YPaBHEHUI, MaTpULa, ONPEACIIUTENb MATPULIBL 2 X 2 U €ro
IE€OMETPUYECKUN CMBICH, HCIIOIB30BAaTh CBOWMCTBA OIpENeNuTeNs 2 X 2 JuIsl BBIYMCIEHUS €r0o 3HAYCHHUs, NPUMEHATH
ONPENEIUTENN I PELIEHUS] CUCTEMbI JUHEHHBIX YPaBHEHHUI, MOJEIMPOBATh PEAIbHBIE CUTYALMH C MTOMOILBIO CHCTEMBI
JIMHENHBIX YPAaBHEHHI, UCCIEI0BATh OCTPOECHHBIE MOJAEIH C IMMOMOIIBI0 MATPHIl M ONPEIEIUTENEH, HUHTEPIPETUPOBATh
NIOJIyYEHHBIA PE3yNbTAT;

UCIIOJIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHIMHU JIJIs peoOpa30BaHus BbIPAXKECHUI;

BBINOJIHATH PE0OPa30BaHMsI YUCIOBBIX BBIPAXKEHUM, COIEPIKALUX CTENECHH C PALlMOHAIBHBIM ITOKa3aTeeM;

UCITI0JIb30BaTh CBOMCTBA JIOrapu(pmMoB AJi MpeoOpa30BaHMS JIOTApU(PMUUECKUX BbIPAKEHUM;

CBOOOJHO ONEPUPOBATH MOHATUSMU: UPPALIMOHAIIBHBIE, IOKA3aTENbHbIE U JOrapu(PMUUECKUE YpaBHEHUS, HAXOAUTh
UX pPELIEHUs C IOMOUIBIO PABHOCUIIBHBIX IIEPEXO/I0B UM OCYLIECTBIISASA IPOBEPKY KOPHEH;

IPUMEHATHh OCHOBHbIE TPUTOHOMETPHUECKHUE (POPMYJIBI AJis IPeoOpa30BaHusl TPUTOHOMETPUYECKUX BBIPAKEHUMH;

CBOOOJHO OINEpUPOBATh MOHATUEM: TPUTOHOMETPUYECKOE YpaBHEHHE, NMPHUMEHSITh HEOOXOAUMBbIE (POPMYIbI IS
pEIIEHHsS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh pEalbHbIE CUTYAllMM Ha SI3bIKE aireOpbl, COCTABISATh BBIPAKEHUSA, YPAaBHEHHs, HEPABEHCTBA IO
YCIIOBUIO 33J1a4M, UCCIIEJOBATh MOCTPOSHHBIE MOJIENIN C UCIOIb30BAaHUEM armapaTa ajareopsl.

DYyHKIUHN U TPAPUKHU:

CBOOOJHO OMEpUpOBaTh MOHATUSAMU: (YHKUHSA, CHOCOOBI 3aAaHus (YHKIMH, B3aMMHO oOOpaTHbIe (QYHKIIHUH,
KOMITO3ULIMS PYHKIUH, TpaduK GyHKUINHU, BBIIOJHATH 3JI€eMEHTapHbIE TpeoOpa3oBaHus rpa@uKoB (PyHKIIHIA;

cBOOOHO OMNEpPUPOBATh MOHATHSAMH: O0JIACTH OINpPEAENCHUS U MHOXKECTBO 3HaUY€HUN (QYHKIMH, HYIU (QYHKIUH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJIHO OINEpPUPOBATH MOHATHSAMH: UYETHBIE M HEUYETHBIE (PYHKIMH, MEPUOJUYECKHE (PYHKIMH, MPOMEXKYTKH
MOHOTOHHOCTH (PYHKIIMH, MaKCUMyMbl U MUHMUMYMbl (YHKUHH, HAauOOJbIIEE M HaUMEHbIIEEe 3HauYeHHE (DYHKIMU Ha
IPOMEKYTKE;



cBOOO/IHO ONIEPUPOBATH MOHATUSIMU: CTETIEHHAs (YHKIUS C HATYypaJbHBIM U IIEJIbIM [TOKa3aTeaeM, rpaduk cTerneHHoi
GYHKIIMM ¢ HATypaJbHBIM W LIETBIM TOKa3aTeneM, rpaduk KOpHSA N-0f cTeneHu Kak (QYHKIHH OOpaTHOM CTEMEHHU C
HATYpaJIbHBIM ITOKa3aTeleM;

ONEpPUPOBATh TMOHATHAMM: JIMHEHHAs, KBagpaTUyHas U JAPOOHO-JIMHEHHAass (PYHKLUMH, BBIIIOJIHATH 3JIEMEHTapHOE
UCCJIEJOBAaHUE U TIOCTPOEHUE UX I'paUKOB;

cBOOOJIHO ONEpUPOBATh MOHATUAMHU: TOKa3aTelbHas W Jorapudmuueckas (yHKIUH, UX CBOMCTBa U Trpadukw,
UCIIOJIb30BaTh UX IpadUKH JJIsl pEIICHUs YPaBHEHUI;

CBOOO/IHO OIEpPUPOBAaTh MOHATUSMHU: TPUTOHOMETPUYECKAS] OKPY>KHOCTb, ONPEICICHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YHUCIOBOTO apryMEHTa;

UCIOJIBb30BaTh rpaduku (pyHKUMN JJIs MCCIIEIOBAHUS MPOLECCOB M 3aBUCUMOCTEN NP PEIEHUU 3a/ay U3 JAPYyrux
y4eOHBIX MPEAMETOB U PEeaTbHON KU3HU, BBIpAXaTh (DOPMYyJTaMH 3aBUCHMOCTH MEKY BETUUMHAMU;

Hauajia MmaTeMaTH4ecKOro aHAaIM3a:

cBOOO/IHO ONEPUPOBATHh MOHIATUAMM: apuPMeTHUecKas M IeoMeTpUuecKas Iporpeccusi, 0ECKOHEYHO yObIBaromiast
reoMeTpuYecKas MpOrpeccHusi, JIUHEHHBIH M HSKCIOHEHIMAIBHBIA pPOCT, (OopMysa CIOXKHBIX MPOIEHTOB, HMEThH
MPEICTaBICHUE O KOHCTAHTE,

UCTIONb30BaTh MPOTPECCHUH ISl PEIICHUS PealbHBIX 3a7a4d MPHUKIATHOTO XapaKTepa;

cBOOO/IHO OTIEPUPOBATH MOHITHSIMH: TOCIEIOBATEIIEHOCTD, CTIOCOOBI 33/I1aHUS MTOCIEI0BATEILHOCTEH, MOHOTOHHBIE U
OrpaHUYEHHbIE MTOCIIEI0BATEIbHOCTH, TIOHUMAaTh OCHOBBI 3apPOXKACHUS MaTEMaTHUECKOT 0 aHaIu3a Kak aHaJIn3a OECKOHEYHO
MaJbIX;

cBOOOIHO ONEPUPOBATh MOHATUAMH: HENPEPBIBHBbIE (PYHKIMHU, TOYKM paspbiBa Tpaduka (yHKIUU, ACHMITOTHI
rpaduka GyHKINH;

cBOOOJIHO OIEpUpPOBaTh MOHATHEM: (YHKLHUS, HENpepblBHAsS Ha OTpEe3Ke, MPUMEHSITh CBOWCTBAa HEMPEPBHIBHBIX
GyHKIMH 1715 pereHus 3a1ay;

CBOOOTHO OTIEPUPOBATH MOHATUSAMH: TIEpBasi U BTOpast MPOU3BOAHBIC (DYHKITNH, KacaTenbHas K Tpauky GyHKIINN;

BBIUUCIIATh TPOU3BOAHBIE CYMMBI, TIPOM3BENICHHUS, YACTHOTO M KOMIIO3HUIIMK IBYX (DYHKIIMH, 3HATh MPOU3BOIHBIC
AIIEMEHTAapHbBIX (PYHKIUH;

WCITIOJIb30BATh TEOMETPUUECKUN U (PU3UUECKUI CMBICI TPOU3BOIHOMN TSI pEIICHUS 3a/1a4.



MHokecTBa M JIOTHKA:

CBOOOJIHO ONEPUPOBATH MOHATUSMH: MHOYKECTBO, OIEPALIMU HaJl MHOYKECTBAMH;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar il ONMCAHKs PEAIbHBIX IIPOLIECCOB U SIBJICHUW, IIPU PEIICHUN
3aJa4 U3 IpYrux y4yeOHbIX IIPEIMETOB;

CBOOO/IHO ONEPUPOBATHh MOHATHUSAMHU: OINpPEIEIIEHUE, TEOpEMa, ypaBHEHUE-CIEICTBUE, CBOMCTBO MAaTEMaTHYECKOIO
00BEKTa, TOKA3aTeIbCTBO, PABHOCUJIbHBIE YPABHEHHS 1 HEPABEHCTBA.

K xoniry oOyuenus B 11 kiacce oOydaromuiics MOMY4YUT CISIYIONINE TPEIMETHBIEC PEe3YyIbTaThl 10 OTACIBHBIM TEMaM
paboueil mporpaMmMbl y4eOHOTO Kypca «Anredpa 1 Hayajla MaTEMAaTUYECKOTO aHaIN3a:

Yuciia ¥ BbIYHCICHHSA:

CBOOO/IHO OINEpUPOBATh MOHATHAMH: HATypaJlbHOE M II€JIO€ YMCIO, MHOXKECTBA HATYPAJbHBIX M LENbIX YHUCEN,
WCIIOIB30BaTh npu3Haku genuMoctr nensix yuces, HOJl n HOK HarypanpHbIX ymcen juis pemeHus 3aaad, TPUMEHSTh
anroput™m EBkina;

cBOOO/IHO ONIEPUPOBATh NOHATUEM OCTaTKa 10 MOJYJIIO, 3aIIMChIBATh HATYPAJIbHBIE YHCIIA B PA3IMYHBIX TO3ULUOHHBIX
CUCTEMAaX CUUCIICHUS,

CBOOOJHO ONEpUPOBATh MOHATUAMH: KOMILJIEKCHOE YHCIO M MHOXXECTBO KOMIUIEKCHBIX YHCEJ, MpPEe/ICTaBIATh
KOMILJIEKCHBIE YKCJIa B aIre0pandyeckoil U TpPUroHOMETpUUYECKOr (hopMe, BBITIONHITh apu(pMETHUECKUE ONepaluy ¢ HUMU U
U300pakaTh Ha KOOPJIMHATHOMN TIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

cBOOO/IHO ONEPUPOBATh MOHATUAMU: UPPALIMOHAIBHBIE, TOKA3aTeIbHbIC U JIOTApU(PMUUECKUE HEPABEHCTBA, HAXOIUTh
MX PELICHUS C TOMOIIBI PABHOCHIIBHBIX NIEPEXO/IOB;

OCYUIECTBJISATH OTOOP KOPHEN MPU PELIEHUU TPUTOHOMETPUUYECKOTO YPABHEHUS;

cBOOO/IHO ONEPUPOBATH MOHATHEM TPUTOHOMETPHUUECKOE HEPaBEHCTBO, MPUMEHSATh HEOOXOAMMBble (HOPMYIIBI IS
peleHnss OCHOBHBIX THUIIOB TPUTOHOMETPUYECKHUX HEPABEHCTB;

cBOOO/IHO ONEPUPOBATH MOHATUSIMH: CUCTEMA U COBOKYITHOCTb YPaBHEHHUM 1 HEPABEHCTB, PAaBHOCUJIbHBIE CUCTEMBI U
CUCTEMBI-CIIEJCTBUSI, HAXOAUTh PELIEHUS CUCTEMBI U COBOKYITHOCTEN PallMOHAJIBHBIX, UPPALHMOHAIBHBIX, TOKA3aTEIbHBIX U
JorapuMUYECKUX YPaBHEHUI U HEPABEHCTB;



peliaTh palloHaAbHbIE, HPPAlMOHANIbHBIC, TOKA3aTeIbHbIE, TIOTAPU(PMUUECKIE U TPUTOHOMETPUUECKUE YPAaBHEHUS U
HEPaBEHCTBA, COJIEPIKaIIIe MOAYJIH U TapaMeTpPhl;

IPUMEHATH IpaduuecKrue METO b JIs PEIICHUs] ypaBHEHU 1 HEPaBEHCTB, a TAKXKeE 3a/a4 C MapaMeTpamy;

MOJICNIMPOBATh pEalbHbIC CUTYyallUd Ha SI3bIKE alreOphl, COCTABISATh BBIPAXKEHUS, YpPaBHEHHUS, HEPABEHCTBA U MX
CUCTEMBI TIO YCIOBUIO 3a/lauyd, WCCIEOBaTh IOCTPOCHHBIE MOJENM C HCIOJIb30BAHUEM ammapara aireOpsl,
UHTEPIIPETUPOBATH MOJIYUCHHBIN pe3ybTar.

DOyHkuuu U rpapuku:

CTPOUTH IpaPUKN KOMIO3ULINU (QYHKIUN C MOMOLIBIO 3JIEMEHTAPHOIO MCCIEIOBAHUS U CBOMCTB KOMIIO3UIIUU JIBYX
bynKmii;

CTPOUTb F€OMETpUUECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPAMHATHOM MJIOCKOCTH;

CBOOO/IHO ONIEPUPOBATH MOHATUSAMU: TPAUKH TPUTOHOMETPHUECKUX (PYHKIIH;

IPUMEHATH QYHKIUHU AJIs1 MOJICTUPOBAHUS M UCCIIEIOBAHUS PealbHBIX MPOIIECCOB.

Havana maTeMaTH4ecKOro aHajmn3a:

UCIOJIb30BaTh MPOU3BOAHYIO JUISl UCCIEN0BAaHUS (YHKIIUM HA MOHOTOHHOCTh U 9KCTPEMYMBI;

HaXOAHWTh HauOOJbIIIee N HAMMEHbIIIee 3HAUCHHsI (PYHKIINYA HEMPEPHIBHON Ha OTPE3KE;

UCTIONIb30BaTh MPOU3BOJIHYIO UIS HAXOXKIEHUS HAWIyUIIero peHIeHWs B MPHUKIAIHBIX, B TOM YHUCJIE COIUATBHO-
IKOHOMHUYECKHUX, 33[]a4ax, JIJIs OMpeIeIeHHs] CKOPOCTH U YCKOPEHHS Mpoliecca, 3aAaHHOTO (GopMyIIoil Hiu TpaduKoMm;

cBOOO/IHO ONEpUPOBATh MOHATHUAMU: NEPBOOOpa3Has, ONpeNeNEHHbIH MHTErpaj, HaXOOUTh MEpPBOOOpaA3HbIC
AJIEMEHTApHBIX (PYHKIUN U BBIUUCIATH MHTErpal o ¢popmysie HeroToHa-JleliOnua;

HAXOAWTh IJIOMAN TNIOCKUX GUTYP U 0OBEMBI TENT ¢ TOMOIIBIO MHTETpaIa;

UMETh TMPEACTAaBICHHE O MaTeMaTHYeCKOM MOJCIUPOBAHUM Ha TMpUMEpe COCTaBieHHs IuddepeHITnaTbHBIX
YPaBHEHUH;

pelaTh MPUKIAIHBIE 33/a4d, B TOM YHUCJIE COLUAIbHO-DPKOHOMUYECKOTO M (PU3UYECKOTO XapakTepa, CpelCTBaMHU
MaTeMaTHYECKOro aHaJIn3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeEM (undposbie)
KonTposabubie | IlpakTuueckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcsl
MHOK€eCTBO AEHCTBUTEIbHBIX YHCEIL.
1 MHorounensl. PanimoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
YpaBHEHUU
) Oynkuuu u rpapuku. CreneHHas QyHKIHS ¢ 12 1
LEJIBIM TOKa3aTelleM
3 Apudmerndeckuii KOpeHb N-0l CTENIEHHU. 15 1
WppanuoHanbHble ypaBHEHUS
4 [Toka3zarenbHas ¢pyHkuus. I[lokasarenbHble 10 1
ypaBHEHUS
5 Jlorapudmuueckas QyHKIUS. 18 1
Jlorapugmuueckue ypaBHEHHs
6 TpuronomeTpruyeckue BIpaXXEHUS U 99 1
ypaBHEHUS
[TocnenoBaTenbHOCTH ¥ TPOTPECCUH 10 1
HenpepoiBuble pynkuuu. [IponsBoanas 20 1
9 [ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS 5 )
3HAHUM
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3/iesioB U TeEM (undposbie)
n/n MPOrpamMmbl Bcero Kontpoasnsie | IIpakTiieckne oOpa3oBaTe/ibHbIE
padoThbI padoThI pecypebi
1 HccnenoBanue GyHKIMNA C TOMOIIBIO 99 1
IPOM3BOTHOM
2 ITepBooOpasHast 1 HHTETpa 12 1
3 ['paduixy TPUTOHOMETPHUYECKUX (YHKITHH. 14 1
TpuronomeTpuyeckrue HepaBeHCTBA
4 HppannoHanbHble, TOKa3aTeIbHbIE H 24 1
norapuMuUecKre HEpaBeHCTBA
KommiekcHbie uncia 10 1
HatypanbHble U ensle yucia 10 1
CucreMbl paliiOHATBHBIX, HPPAMMOHATBHBIX
7 MOKa3aTeNbHBIX U JOrapu(MUUECKUX 12 1
ypaBHEHUN
8 3amaun ¢ mapaMeTpamMu 16 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs 16 5
3HAHHH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosunvecTBOo 4acoB JJIeKTPOHHbIE
Ne Hdara uudposbie
Tema ypoxa Kontpoasnbie | IlpakTnyeckue
n/n Bcero u3ydeHnusi | odpa3oBaTesIbHbIE
padoThbI padoThI
pecypchl
1 [[MHOX€ecTBO, OnIepaliy HaJl 1
MHO’KECTBAMHU U UX CBOMCTBA
2 Juarpammsl Dinepa-Benna 1
[IpruMeHeHne TeopeTUKo-
3 MHO>KE€CTBEHHOI'0 amrmapara Jijisi perieHus 1
3a7a4
ParnnonansHeie urcia. OOBIKHOBEHHBIE U
4 JECATUYHBIC IPOOH, TPOIICHTHI, 1
OeCKOHEYHBIE TIEPUOANYECKHUE JPOOH
Panuonansabie unciaa. OOBIKHOBEHHBIE U
5 JECATHUYHBIE TPOOH, MPOLICHTHI, 1
OeCKOHEYHBIE TIEPUOANYECKHUE JPOOH
5 [Tpumenenue apobeli U NPOLEHTOB Jis 1
penieHust MPUKIAIHBIX 33124
7 [Tpumenenue apobeli U NPOLEHTOB Jis 1
pEIICHUS IPUKJIATHBIX 3371249
3 JlelicTBUTENbHBIE YKCIIa. PallnoHaIbHBIE 1
Y UppalMoHaIbHbIC YnCia
9 ApudmeTndeckue oneparuu C 1

JEHCTBUTEIIPHBIMY YHCIaMU




10

Moaynb ASHCTBUTEIBLHOTO YHUCIIA U €T0
CBOMCTBA

11

[TpuOnm>xEHHBIE BBIYMCIICHUS, IIPaBUIIa
OKpYIJICHUS, IIPUKUKA U OLICHKA
pe3yJIbTaTa BEIYMCICHAN

12

OcHOBHBIE MCTOJbI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIBLHBIX YPAaBHEHUH U
HEPABEHCTB

13

OcHOBHBIE MCTOABI pCHICHUA LCIIbIX U
IpoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

14

OcHOBHBIE MCTOABI pCICHUA LCIIbIX U
IpoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

15

MHoro4JIeHbl OT OJIHON TEPEMEHHOM.
Jlenenue MHOTOYJIEHA HA MHOTOWICH C
octaTtkoM. Teopema besy

16

MHorouseHb! C eTbIMU
koadunmentamu. Teopema Buera

17

Pemenne cuctem JIMHEHHBIX YpaBHEHUI

18

Pemenne cucreM TMHENHBIX YpaBHEHUN

19

Marpuiua cucTeMbl TUHEUHBIX
ypaBHeHUH. OnpenennuTenb MaTPUILbl 2X2,
€ro reOMETPUYECKHI CMBICIT U CBOMCTBA,;
BBIYMCIICHUE €r0 3HAYCHUS

20

Onpenenurens MaTpuLpl 2X2, ero
T€OMETPUYECKHI CMBICIT U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS




21

[TpuMeHeHue onpeaenuTeNs 1 peleHus
CHCTEMBbI JINHEHHBIX YPaBHEHUN

22

Pemenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

23

Pemienne npukiiagHeIxX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

24

KoHnTtposbnas padota: "PanronanbHbie
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JUHEHHBIX ypaBHEHUH"

25

OyHk1us, criocoObl 3a1aHus PYHKIUH.
B3aumHo oOpaTHbIe PYHKIIHH.
Kommosumus GpyHKIHiA

26

I'paduk Pynkuuu. dnemMeHTapHbIC
npeoOpazoBanus rpadukoB QyHKINN

27

OO6nactb onpeaesieHus] 1 MHOYKECTBO
3HayeHud pyHkuuu. Hymm ¢pyHkuumu.
[TpomexyTKH 3HaK MOCTOSIHCTBA

28

UETtHbie 1 HEUETHBIE PYHKITUU.
[Tepuoanueckue pynkuuu. [pomexxyTku
MOHOTOHHOCTH (DYHKIIMU

29

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubomnrsiiee 1 HanMeHbIIIee 3HAYCHUE
(GYHKITUN HAa IPOMEKYTKE

30

Jlunelinas, kBagpaTudHas u IpoOHO-
TuHeHas GyHKuun

31

DJIeMEHTapHOE UCCIIEJOBAaHUE U
MOCTpoeHne TPaPuKOB ITUX PYHKITUN




:‘)HeMeHTapHOG HCCICO0OBaHUC U

32 .
nocTpoeHue rpadukoB TUX QyHKIUN

33 Crenens ¢ 1enbIM 1okaszareiaeMm. bunom
Herorona

34 Crenens ¢ 1enbIM 1okaszarenaeM. bunom
Herorona
CrenenHast GyHKIUS C HATypalIbHBIM U

35 LeNbIM MoKa3aTesieM. E€ cBoiicTBa u
rpaduk

36 Kontponbnas pabora: "Crenennas
byukus. E€ cBoiictBa u rpadux"

37 ApudmeTnueckuii KOpeHb HATYPaTbHOM
CTETEeHH U ero CBOMCTBA

38 ApudmeTnueckuii KOpeHb HaTypaJIbHOU
CTEIICHU U €ro CBOMCTBA

39 [IpeoOpazoBaHus YUCITOBBIX BHIPAKECHUH,
CoJIepKaliX CTENEeHU U KOPHU

40 [TpeoOpa3oBaHus YHCIOBBIX BBIPAXKEHUH,
CoJIepKaliX CTENEeHU U KOPHU

41 [TpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH,
COJIepXkKalINX CTENEHU U KOPHU
Uppannonansueie ypaBHeHus1. OCHOBHBIE

42 METO/Ibl PEIICHUS UppAllMOHAIBHBIX
YpPaBHEHUNU
HppaunonanbHble ypaBHeHNs. OCHOBHBIE

43 METO/IbI PEIICHHS UpPaAIMOHATBHBIX

YpaBHEHUU




UppanuonansHblie ypaBHeHUs. OCHOBHbBIE

44 METO/IbI PEIIEHUS] UPPALMOHAIBHBIX
ypaBHEHU M

45 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUN
UppaLMOHATIBHBIX YPAaBHEHUH

46 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUT
UPPALMOHATIbHBIX YPaBHEHUM

47 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLICHUU
UPpaLMOHATIbHBIX YPaBHEHUM

48 PaBHOCHIIbHBIE TEPEXObI B pEILICHUH
UppaLMOHATIBLHBIX YPAaBHEHUN
CaoiicTBa U rpaduK KOpHsI N-Oi CTEHeHH

49 KaK (YHKIIMH OOpaTHOMW CTETNCHH C
HaTypaJbHbIM [10Ka3aTesIeM
CoiicTBa u rpaduk KOpHS N-0ii cTeNeHN

50 Kak (DyHKIIMM 0OpaTHOMN CTENEeHH ¢
HaTypaJbHBIM IT0Ka3aTesIeM
KonTponbnas pabota: "CsoiicTBa u

o1 rpaduk KopHs N-0i1 cTeneHu.
HppanuonansHele ypaBHEeHUs"

59 CreneHsb ¢ palliOHATIBLHBIM [TOKA3aTeNeM U
€€ CBOICTBA

53 CrerneHb ¢ palluOHAIBLHBIM MTOKA3aTeleM U
€€ CBOICTBA

54 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTeNEM U

€€ CBOIICTBa




[ToxazarenbHast pyHKLMS, €€ CBOWCTBA U

55 1
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIUN A5 1
pELICHUs YPaBHEHUI

57 Hcnonb3oBanue rpaduka GyHKIUN A5 1
peLICHUs ypaBHEHUI
[Toka3zarenbHble ypaBHeHHs. OCHOBHBIE

58 METO/IBI PEIICHUS TOKa3aTEIbHBIX 1
YpaBHEHU I
[Toka3zarenbHble ypaBHeHHs. OCHOBHBIE

59 METO/IbI PEIICHUS TOKA3aTeIbHBIX 1
YpaBHEHU I
[Toka3zarenbHble ypaBHeHHs. OCHOBHBIE

60 METO/IbI PEIICHUS TOKA3aTeIbHBIX 1
YpaBHEHUU
KonrponsHas pabora: "[lokazarenbHast

61 P P 1
¢ynkuus. [TokazarenbHble ypaBHeHUs"

62 Jlorapudm uymncna. CBoicTBa jJorapudpma 1

63 Jlorapudm ymncna. CoiicTBa Jorapudpma 1

64 Jlorapudm umncna. CoiicTBa jgorapudpma 1

65 JlecsiTuuHble ¥ HaTypaJlbHbIE JIOTapU(PMBI 1

66 JlecATUYHBIE U HATYpAIbHBIC JIOTapH (MBI 1

67 [TpeoOpa3oBaHue BBIPAKEHUIH, 1
coJiep KaluX Jorapu(mbl

68 [IpeoOpazoBanme BBIpaKEHUH, 1

coJiepKaluX Jorapu(mbl




[IpeoOpazoBanue BhIpaKEHUH,

69
coJiepKaluX Jorapu(mbl

70 Jlorapudmuueckas pyHKIus, €€ CBOHCTBA
u rpadux

71 Jlorapudmuueckas pyHKIus, €€ CBOHCTBA
u rpadux

7 Hcnonb3oBanue rpaduka GyHKIMN A5
peueHust ypaBHEHUN

73 Hcnonb3oBanue rpaduka GyHKIMN A1
peleHNs ypaBHEHUH
Jlorapugmuueckue ypaBHEHUSI.

74 OCHOBHBIE METObI PELICHUS
Jorapu(pMUUECKUX ypaBHEHUIN
Jlorapudmuueckue ypaBHEHUSI.

75 OcCHOBHBIE METO/IbI PELLICHUS
JOrapu(pMHUUECKUX ypaBHEHUN
Jlorapudmuueckre ypaBHEHUS.

76 OCHOBHBIEC METO/IBI PEIICHUS
Jorapu(pMHUUECKUX YpaBHEHHM

77 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
Jorapu(pMUUECKUX YpaBHEHHUM

78 PaBHOCHIIbHBIE NTEPEXObI B pEILICHUH
Jorapu(pMUUECKUX YpaBHEHHM
KonrpomnbHas pabora:

79 "Jlorapudmuueckast pyHKIUS.

Jlorapugmuueckue ypaBHeHUs"




CI/IHYC, KOCHHYC, TAHI'€CHC 1 KOTAHI'CHC

80 YHCIIOBOTO apryMEHTa

81 Cunyc, KOCUHYC, TAHT€HC M KOTAaHT€HC
YHCIOBOTO apryMeHTa

82 ApPKCHHYC, apKKOCHHYC ¥ apKTaHT€HC
YHCIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCHHYC U apKTaHT€HC
YHCIIOBOTO apTyMEHTa
TpuronomeTrpudeckasi OKpy>KHOCTb,

84 OIpe/IeTICHNEe TPUTOHOMETPHYECKUX
(YHKIHMIA YUCIIOBOTO apryMeHTa
Tpuronomerpuydeckasi OKpy>KHOCTb,

85 OIpe/IeTICHNEe TPUTOHOMETPHYECKUX
(YHKIHMIA YUCIIOBOTO apryMeHTa

86 OCHOBHBIEC TPUTOHOMETPUIECKHE
bopMmybI

87 OCHOBHBIEC TPUTOHOMETPUIECKHE
bopMyJIbI

88 OCHOBHBIE TPUTOHOMETPUIECKHE
(bopMyJIbI

89 OCHOBHBIE TPUTOHOMETPUYECKHE
bopMmybI

90 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKECHUI

o1 [IpeobpazoBaHre TPUTOHOMETPUIECKUX

BBIPAKECHUI




[IpeobpazoBaHre TPUTOHOMETPUUECKUX

92 .
BBIPAKCHUI

93 [TpeoOpazoBaHnEe TPUTOHOMETPUYECKUX
BBIPAKECHUI

94 Pewenne TpuroHOMeTpU4ECKUX
YpaBHEHUU

95 Penienne TpUroHOMETPUYECKUX
YpaBHEHU I

96 Penienne TpUroHOMETPUYECKUX
YpaBHEHUU

97 Pemienne TpuroHOMETpUYECKUX
YpaBHEHUU

98 Pemenune TpuronomMeTpuueckux
YpaBHEHU I

99 Pemienne TpuroHOMETpUYECKUX
ypaBHEHUU

100 Pemenne TpUroHOMETpUYECKUX
ypaBHEHUNU
KonrtpomnsHas padora:

101 "TpPUrOHOMETPUUYECKNE BBIPAKECHUS U
TPUTOHOMETPUYECKHUE ypaBHEHUS"
[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS

102 nocieaoBarenbHocTell. MeTon
MaTEMaTUYECKON MHIyKIUU
MOHOTOHHBIE U OTPaHUYEHHBIE

103 MOCJIeI0BaTeIbHOCTH. VicToprs aHanm3a

OECKOHEYHO MAaJIbIX




104

Apudmernueckas nmporpeccus

105 ['eomeTpuyeckas nporpeccust

106 beckoneuHo yObiBaromiast
reoMeTpryYecKas Iporpeccust

107 CyMMma O0ecKOHEUYHO YObIBaromen
reoMEeTPUUECKON Iporpeccun

108 JIMHENHBIN U DKCIOHEHUUAIIBHBIN POCT.
Yucno e. Dopmyiia CI0KHBIX IPOLIEHTOB

109 JIMHENHBIN ¥ DKCIOHEHUMAIIBHBIN POCT.
Yucno e. DopMyia ClIOKHBIX POLEHTOB
Hcnonb30BaHue Nporpeccuu Jyis

110 peleHus pealIbHbIX 3aa4 PUKIIATHOTO
Xapakrepa

111 KonrpomnsHas padora:
"[TocnenoBaTenbHOCTH U TIpOrpeccun’”

112 HenpepbiBHbIE PYHKIIUU U UX CBOMCTBA

113 Touka pa3pbiBa. ACUMITOTHI IpaUKOB
byHKIMA

114 CaoiicTBa QyHKIUI HETIPEPHIBHBIX Ha
OTpe3Ke

115 CaoiicTBa (hyHKIMI HENPEPHIBHBIX Ha
OTpe3Ke

116 MeTto1 MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

117 MeTto MHTEepBaJIOB ISl pEIICHUS

HCPAaBCHCTB




MGTOI[ HHTCPBAJIOB JJIA pEHIICHUSA

118
HEPaBEHCTB

119 IIpuMeHeHne CBOMCTB HENPEPBIBHBIX
GYHKIUHN 1S pereHust 3a1a4

120 IIpuMeHeHne CBOMCTB HENPEPBIBHBIX
GYHKIUH 1S peleHust 3a1a4

121 [TepBas 1 BTOpas mpou3BOAHBIC (DYHKITUU
OnpeneneHue, reOMETPUIECKUNA CMBICIT

122 ’
MPOU3BOTHOM

123 Onpenenenne, GU3HUSCKUN CMBICIT
MIPOU3BOIHOMN

124 VYpaBHeHMEe KacaTeabHOU K rpaduky
byHKIMHA

195 VYpaBHeHHE KacaTeIbHOU K TpapuKy
byHKIMHA

126 [Tpon3BoIHBIE 3JIEMEHTAPHBIX PYHKLUH

127 [Tpou3BoHBIE AJIEMEHTAPHBIX (PYHKINI

128 [Tpou3BoiHAs CyMMBI, TPOU3BEICHHUS,
YaCTHOTO Y KOMITO3UIINH ()yHKITHIA

129 [Tpou3BoiHAs CyMMBI, IPOU3BEICHMS,
YaCTHOT'O M KOMIIO3UIIMHU (YHKIUH

130 [Tpon3BoiHAs CyMMBI, IPOU3BEICHHUS,
YaCTHOT'O M KOMIIO3UIIMHU (YHKIUH

131 KonTponbnas pabota: "[IponsBognas”

132 [ToBTOpenwue, 06001IIEHNE,

cucTeMaTu3alus 3HaHui: "YpaBHeHH"




[ToBTOpEeHmE, 0600IICHUE,

133 C] " 1
cucTeMaTH3anus 3HaHui: "OyHKIH

134 HToroBast KOHTpOJIbHAS paboTa 1 1

135 HroroBast koHTpoIbHAs paboTa 1 1

136 [ToBTOpEHME, O606IH€HI:I€, 1
cUCTeMaTH3aIHs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
- 136 10

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acosB

KonTposbHble

Bcero
padoThbI

IIpakTn4yeckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

IIpuMeHeHne NpoOU3BOJHON K
WCCIICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb Y 3KCTPEMYMbI

IIpuMeneHne MPOU3BOTHON K
WCCIICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

IIpuMeneHne MPOU3BOTHON K
UCCIeIOBaHMIO (PYHKIINI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

IIpuMeHeHne MpOU3BOJHON K
UCCleIOBaHUIO (PyHKIMI Ha
MOHOTOHHOCTb U DKCTPEMYMBI

IIpuMeHeHne MpOU3BOJHON K
UCCleIOBaHUIO (PyHKIUM Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[Ipumenenne npou3BOIHOM K
UCCIIeIOBaHMIO (PYHKITHI Ha
MOHOTOHHOCTbB M 3KCTPEMYMBI

Haxoxnenne HanOOJIBIIETO U

HAMMCHBIICTO 3HAUYCHU A HerCpBIBHOﬁ

(GyHKIMU Ha OTpe3Ke




Haxoxnenue HaubombIero u
HAaUMEHBIIETO 3HAUEHUS HENPEPHIBHOMN
(GyHKIIUM Ha OTpe3Ke

Haxoxnenue HauOOoJIbILIErO U
HAaUMEHBIIIETO 3HAYCHUS HEIPEPHIBHON
(GYHKIIUU Ha OTpE3Ke

10

Haxoxneaue HauOOoJIbIIErO U
HAaUMEHBIIIETO 3HAYCHUS HETPEPHIBHON
(GYHKIIMU Ha OTPE3Ke

11

Haxoxnenne HanOOJIbIIETO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(byHKINU Ha OTpe3Ke

12

Haxoxnenne HanOOJIbIIETO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(byHKINK Ha OTpE3Ke

13

[IpuMeHeHne Mpon3BOIHOM IS
HaXO0X/ICHNS HaWIy4Ilero peleHus B
MPUKJIAHBIX 3a7ja4ax

14

[Ipumenenne nponu3BOIHOM IS
HAXOXJIEHUS HAUJTY4IlIEerO PEIICHUS B
MPUKIAAHBIX 3a7a4ax

15

[Ipumenenne npou3BOIHOM IS
ONPEACIIEHUSI CKOPOCTH U YCKOPEHUS
nporiecca, 3aaHHOT0 (GOPMYIION WITH
rpaduxom

16

[Ipumenenne npou3BOIHOM ISt
ONPEACIIEHUSI CKOPOCTH U YCKOPEHUS




nporiecca, 3a1aHHOT0 (OPMYJIION HITH
rpadgukom

17 Kommosurus ¢hyHKIuit

18 Kommnosumus hyHkmmi

19 Kommnosumus hyHkmmi

20 I'eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPJAMHATHOW INIOCKOCTH

21 I'eomeTpuueckue oOpas3sl ypaBHEHUN Ha
KOOPJAMHATHOW INIOCKOCTH

29 Kontponbnas padota: "UccnenoBanue
GyHKIUH ¢ TOMOIIBIO TPOU3BOTHON"

93 [TepBooOpazHas, 0CHOBHOE CBOHCTBO
MepBOOOPA3HBIX
[TepBooOpazHbIe AIIEMEHTAPHBIX

24 ¢ynkuuit. [IpaBuia HaxXoXKAEHUSA
epBOOOPA3HBIX
[TepBooOpazHbIe AIIEMEHTAPHBIX

25 dbyukuwmii. [IpaBuia HaxoXaeHUS
NepBOOOPA3HBIX

26 NHuterpai. I'eoMeTpu4eCKnid CMBICI
UHTerpana

27 Brruucnenue onpenenéHHoro HHTerpana
o gopmyine Horotona-JleliOnuna

08 Brruncnenue onpeneia€HHOro nHTerpaia
o ¢opmyne HeroTona-JleiiOuura

29 [IpumeHeHne nHTErpana Juis

HAXO0XJICHUS TJIOMAACH TIOCKUX QUTYp




[Ipumenenue nnuTerpana s

30 HaxO0XJICHUSI 00bEMOB T€OMETPHUIECKUX
Ten

31 [Tpumeps! pemennii quddepeHraIbLHbIX
ypaBHEHUI

32 [Tpumeps! pemennii quddepeHraIbLHbIX
ypaBHEHUH
MaremaTnueckoe MOAECIMPOBAHUE

33 peaTbHBIX MPOIECCOB C MOMOIIBIO
T hepeHIMATBHBIX YPaBHCHHHA

34 Kontponbnas padota: "[lepBooOpazHas u
uHTerpan”

35 Tpuronomerpuyeckue GyHKINH, UX
CBOICTBA U TpaduKu

36 Tpuronomerprudeckue QyHKIHH, UX
CBOICTBA U TpaduKu

37 TpuronomeTpudeckue QyHKIHH, UX
CBOICTBa U TpaduKu

38 Tpuronomerpudeckue QyHKIHH, UX
CBOMCTBA U rpaduKu

39 Tpuronomerpuyeckue GyHKIIH, UX
CBOICTBA U TpaduKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 YPaBHEHUH C IOMOILBIO

TpI/ITOHOMCTpI/I‘{CCKOﬁ OKPYKHOCTH




OT60p KOpHEH TPUTOHOMETPUUYECKHUX

41 YpaBHEHHUH C TTIOMOIIBIO
TPUTOHOMETPHYECKOW OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUECKHUX

42 YPaBHEHUIA ¢ TOMOIIbIO
TPUTOHOMETPHYECKOW OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPHUIECKHUX

43 YPaBHEHUH C IOMOIIbIO
TPUTOHOMETPHYECKOW OKPY>KHOCTH

44 Perienne TpUroHOMETPHUUECKUX
HEPaBEHCTB

45 Perienne TpUroHOMETPHUUECKUX
HEPaBEHCTB

46 Perienue TpUroHOMETPHUYECKUX
HEPaBEHCTB

47 Perienue TpUroHOMETpHUUECKUX
HEPaBEHCTB
KonTponsnas pabora: "['paduxu

48 TPUTOHOMETPUUECKUX (QYHKIHI.
Tpuronomerpuueckrue HepaBeHCTBA"

49 OCHOBHBIE METOJIBI PETICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIC METOJIBI PETICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PEeILICHUS

MOKa3aTCJIbHBIX HECPABCHCTB




OcCHOBHEBIE MCTOJbI pCHICHUSA

52 MOKa3aTeIbHbIX HEPABEHCTB
53 OCHOBHBIE METO/IbI PEILICHUS
norapu)MIUYECKUX HEPABEHCTB
54 OCHOBHBIE METO/IbI PEILICHUS
norapu)MIUYECKUX HEPABEHCTB
55 OcHOBHBIE METO/BI PELICHUS
Jorapu(MUIECKUX HEPABEHCTB
56 OCHOBHBIE METO/BI PEUICHUS
norapu)MUUYECKUX HEPABEHCTB
57 OCHOBHBIE METO/IbI PEIICHHSI
UppalMOHAIILHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
MppaMOHATLHBIX HEPABEHCTB
59 OCHOBHBIE METO/IBI PEIICHUS
MppaIMOHALHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PELLICHUS
HppallMOHANILHBIX HEPABEHCTB
61 I'padmyeckue MeToAbI perieHus
UppallMOHATILHBIX YpaBHEHUI
62 I'paduueckue METOIBI peLICHNUS
HPPAIMOHATLHBIX YpaBHEHUI
63 I'paduueckue METOIBI pEIICHUS
ITOKA3aTEeNIbHBIX YPaBHEHU I
64 I'padmyueckue MeToabl perieHus

IMOKa3aTCJIbHBIX HEPABCHCTB




65

I'padmueckue MeToabl pemeHus
Jorapu(MUYECKUX ypaBHEHUI

66

I'padmyeckue MeToabI perieHUs
norapu)MIUYECKUX HEPABEHCTB

67

I'padmueckue MeToAbI perieHUs
norapu)MIUYECKUX HEPABEHCTB

68

I'padmueckue MeToabl pemeHus
[IOKAa3aTeIbHBIX U JOrapu(pMUUECcKux
YpaBHEHUU

69

I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX U Jorapu(pMUIecKux
YpaBHEHUU

70

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JOrapu(pMUIECKUx
HEPaBEHCTB

71

I'padmyeckue MeToAbI perieHus
MOKa3aTeIbHBIX U JOrapu(PMUUECKUX
HEPaBEHCTB

72

KonTponbHas pabora:
"UppanmonaiibHble, TOKA3aTeIbHbIE U
norapudmuueckre HepaBeHcTBa"

73

KommiekcHele uncna. AnreOpandeckas u
TpUTrOHOMETpHUECKasi POPMBI 3arucu
KOMILJIEKCHOTO YHCIIa

74

KommiekcHele uncna. AnreOpandeckas u
TPUTOHOMETpHUEcKas (pOpMbI 3arnucu
KOMIIJIEKCHOT'O YHCIIa




Apudmerrueckue ornepaium ¢

& KOMIUIEKCHBIMHU YU CJIaMU

76 Apudmernueckre onepaum ¢
KOMIUIEKCHBIMU YU CIIaMHU

77 N300pakeHNe KOMIUIEKCHBIX YHCEI Ha
KOOPJAMHATHOW INIOCKOCTH

78 N300pakeHre KOMIUIEKCHBIX YUCeN Ha
KOOPJAMHATHOW INIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oii ctenenu
13 KOMIUIEKCHOT'O YHCIIa

80 ®opmyna Myaspa. KopHu N-oii ctenenu
13 KOMIUIEKCHOT'O YHCIIa
[TpuMeHeHne KOMIUIEKCHBIX YHCEN JUIs

81 peneHust GU3NYECKUX U
reOMETPHYUECKUX 33124

82 KonTponbnas padora: "KomiiekcHbie
gucna"

83 HatypanbHble u nensle uncia

84 HatypanbHble u nensle uncia

85 [TpumeHeHne TPU3HAKOB IETMMOCTH
EJTBIX YUCell

86 [TpumMeHeHre TPU3HAKOB IETMMOCTH
EJTBIX YUCEeIT

87 [IpuMeHeHne TPU3HAKOB JIETUMOCTH
nenbix yucen: HOJ[ u HOK

88 [IpuMeHeHre TPU3HAKOB JIETUMOCTH

nenbix yncen: HOJ[ u HOK




89

HpI/IMeHCHI/Ie IIPHU3HAKOB ACIMMOCTHU
OCJIbIX YHUCCJI: OCTATKH 110 MOAYJIIO

90

[IpuMeHeHne NPU3HAKOB AEIUMOCTH
LENBIX YUCEII: OCTATKH 110 MOIYJIO

91

[Ipumenenne npu3HAKOB AETUMOCTH
LIEJIBIX YHCEN: airopuT™ EBKIMaa mis
peLIeHHs 3a/1a4 B LIEJIBIX YUCIaX

92

Kontposnbnas pabota: "Teopus 1enbix
yucen"

93

Cucrema n COBOKYIIHOCTb ypaBHeHHﬁ.
PaBHOCHIBHBIE CUCTEMBI U CUCTEMBI-
CICACTBUA

94

Cucrema n COBOKYIIHOCTb ypaBHeHHﬁ.
PaBHOCHIBHBIE CUCTEMBI U CUCTEMbI-
CIICACTBHA

95

OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEH pallMOHaIbHBIX
ypaBHEHUH

96

OCHOBHBIE METO/BI PELIEHUSI CUCTEM U
COBOKYITHOCTEW MpPalMOHAIIBHBIX
ypaBHEHUH

97

OCHOBHBIE METO/BI PELIEHUSI CUCTEM U
COBOKYITHOCTEH IOKa3aTEeIbHbIX
ypaBHEHUH

98

OCHOBHBIE METO/IbI PEIEHUS CUCTEM U
COBOKYITHOCTEH MOKAa3aTeIbHBIX
ypaBHEHUU




99

OcCHOBHBIE METOBI PELICHUSI CUCTEM U
COBOKYITHOCTEH Jorapu(pMuueckux
YpaBHEHUI

100

OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEH JorapupMuuecKkux
ypaBHEHUI

101

[IpuMeHeHue cucTeM K pelieHuto
MaTeMaTUYeCKHUX 3a/1a4 U 3a]1a4 13
pa3IMYHbIX 00JacTel HAyKH U peallbHOM
KU3HU, HHTEPIIPETALs OTyUYEeHHBIX
pE3yNIbTaTOB

102

[IpuMeHeHne CUCTEM K PELIEHUIO
MaTeMaTUYECKUX 3a7a4 U 3a7ad u3
pa3nuyHbIX 001acTe HAYKH U peabHOM
JKU3HU, MHTEPIPETaLus I0Jy4YEHHBIX
pe3yabTaToOB

103

IIpuMeHeHNEe HEPABEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3
pa3nuyHbIX 001acTe HAYKH U peabHOM
KHU3HU, UHTEPIPETALUS TOTyYEHHBIX
pe3yIbTaTOB

104

KontponsHas padora: "Cucremsl
palOHaIbHBIX, UPPALIMOHAJIBHBIX
MOKa3aTeJIbHBIX U JIOTapU()MUIECKUX
ypaBHEeHHN"

105

ParonanbHble ypaBHEHHUS C
napameTpamu




PaL[I/IOHaJ'IBHBIe HEPABCHCTBA C

106
rapameTpamu

107 PanyoHaneHbIE CUCTEMBI € ITapaMeTPaMHU

108 HppaumnonanbHble ypaBHEHMUS,
HEPAaBEHCTBA C IapaMeTpamMu

109 HppanmonaibHble CUCTEMBI C
rapameTpamu

110 [lokazaTenbHble ypaBHEHUS,
HEPaBEHCTBA C MapaMeTpamMu

111 [Toka3zaTenbHbIE CUCTEMBI C
napameTpamu

112 Jlorapugmuueckue ypaBHEHUS,
HEpaBEHCTBA C IapaMeTpamMu

113 Jlorapudmuueckue CUCTEMBI C
napameTpamu

114 TpuroHomeTpuuecKke ypaBHEHHUS C
rnapameTpamu

115 TpuroHnomeTpruyeckue HepaBeHCTBA C
rnapameTpamu

116 TpuroHomeTpruyeckue CUCTEMBI C
napameTpamu
[TocTtpoenue u uccnenoBaHue

117 MaTeMaTHYECKUX MOJIENIeN peabHbIX
CUTYallMil C MOMOIIbIO YPABHEHUH C
napameTpamu

118 [TocTpoeHue u uccnenoBaHue

MATEMAaTHUYCCKUX MOJIGJ'IGI\/'I PEATBbHBIX




CUTYallUi C OMOIIBIO CUCTEM
YpaBHEHHI ¢ TapaMeTpamMu

[TocTtpoeHue u uccnenoBaHue
MaTEMATHYCCKHUX MOI[GHGﬁ PCAJIBbHBIX

119
CUTYAIMH C ITOMOIIBIO CHCTEM
ypaBHEHHUH ¢ TTapamMeTpamMu

120 KonrponsHas pabora: "3anaun ¢
napamerpamu”

121 [ToBTOpeHue, 06001eHNE,
cucTeMarusauus 3HaHui: "YpaBHeHus"

122 [ToBTOpeHuEe, 0600MIIEHNE,
cucTeMarusanus 3HaHui: "YpaBHeHus"
[ToBTOpeHME, 0000MIIEHNE,

123 cucTeMaTu3alus 3HaHuil: "YpaBHEHHUS.
Cucremsl ypaBHeHUI"

124 [ToBTOpenue, 06001IeHNE,
cucreMaTtu3aius 3Hanuii: "HepaBencrea"

125 [ToBTOpenue, 06001IEHNE,
cucteMaTtu3aius 3Hanuii: "HepaBencrpa"

126 [ToBTOpenue, 06001IEHNE,
cucteMaTtu3aius 3Hanuii: "HepaBencrpa"
[ToBTOpenue, 06001IeHNE,

127 cuctemaTtusanus 3Hanuil: "IIponsBoaHas
u e€ npumeHenue"
[ToBTOpeHue, 060061IeHNE,

128 cucreMaTtu3anus 3Hanuii: "[IponsBogHas

u e€ npumeHeHue"




[ToBTOpeHME, 0600MIIEHNE,

129 cucteMaTtu3anus 3Hanuii: "IIpon3BoHas 1
U € npuMeHeHue"
[ToBTOpenue, 060061IeHNE,

130 cucTeMaTu3anus 3Hanuii: "MHTerpan u 1
ero npuMeHeHue"

131 [ToBTOpenue, 060061IeHNE, 1
cucTeMaTtu3aius 3Hanuii: "Oyakuun"

132 [ToBTOpeHue, 06001eHNE, 1
cucTeMaTtu3aius 3Hanuii: "Oyakuun"

133 [ToBTOpeHuEe, 0600MIIEHNE, 1
cucTeMaTu3aus 3Hanuii: "Oyakuun"

134 HroroBast koHTpoIbHAs paboTa 1

135 HroroBast KOHTpOJIbHASA paboTa 1 1

136 [ToBTOpeEHwUeE, 0606HI€HI:I€, 1
CUCTEeMAaTH3aIHsl 3HAHHUH

OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Maremarnka: anredpa v Hadajga MaTeMaTHIECKOTO aHAIHM3a, TEOMETPHS.
Anre6pa v HavyaJla MaTeMaTuueckoro ananusa, 10-11 kmaccel/ Anumos I1LA.,
Komsarun FO.M., TkaueBa M.B. u apyrue, AKIimoHepHoe 00II1eCTBO

«HBZ{&TCHBCTBO ((HpOCBCHICHI/Ie»

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Anrebpa n Havajga MaTeMaTUYECKOro aHaiau3a. Y riIyOseHHbI ypoBeHb. 10 kiacc.
Metonunueckoe mocodue 17576 apropsi: bynko Enena Bnagumuposna, Crapiuit
Benyluil pegakrop Llentpa ¢pusnko-maTemaTrueckoro oopaszoanusi, Mep3isik
Apkaauit [ puropsesnd, [lononcknii Butanuii bopucosuy, Axup Muxanin
CeMeHOBHY, yUNUTETh MATEMATUKH, aBTOP YUYEOHUKOB U Y4€OHO-METOUYECKUX

MOCOOHUH 110 MAaTEMATHUKE

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://school-collection.edu.ru

http://wmolow.edu.ru

http://fcior.edu.ru

http://www.numbernut.com/

http://www.fipi.ru/
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