





HOACHUTEJBHASA 3AIINCKA

VYueOHblli Kypc «Anredpa W Havajga MaTeMaTHYECKOTO aHAIM3a» SIBJISCTCS
OJIHAM W3 HauOOoJIe€ 3HAYMMBIX B MPOrpaMMe CPEAHEro odmero oOpa3oBaHMS,
NOCKOJIbKY, C OJHOW CTOPOHBI, OH OOECHEUMBACT MHCTPYMEHTAIbHYIO 0a3y s
U3YYEHUS BCEX €CTECTBEHHO-HAYYHBIX KyPCOB, & C APYroi CTOPOHBI, (POPMUPYET
JIOTHYECKOE U a0CTPAKTHOE MBIIUICHUE O00YdYarOIUXCs HA YPOBHE, HEOOXOIMMOM
JUI. OCBOEHUSI THPOPMATHKH, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTH U IPYTHX
JUCIMIUIMH. B paMkax maHHOro y4eOHOro Kypca oOydarouiuecsi OBJafcBarOT
YHHUBEPCATBHBIM  SI3bIKOM COBPEMEHHON HayKH, KOTOpas (POpMyIMpyET CBOHU
JOCTUKEHHSI B MaTEMaTH4eCKOn (popme.

VY4eOHblli Kypc aireOpel U HayaJl MAaTEMaTHYECKOrO AHAIM3a 3aKJIaJbIBACT
OCHOBY JIJIl YCIECIIHOTO OBJIAJICHUS 3aKOHAMW (DU3UKH, XUMUU, OWOJIOTHH,
NOHAMAHWS OCHOBHBIX TEHACHIMI Pa3BUTHSI SKOHOMHUKH M OOIICCTBEHHOH YKU3HHU,
NO3BOJIIET OPHEHTUPOBATHCS B COBPEMEHHBIX LHM(PPOBBIX W KOMITBEOTEPHBIX
TEXHOJIOTHUAX, YBEPEHHO MCIOJIB30BaTh MX AJIs JATBHEHIIEro 0Opa3oBaHUsS W B
NOBCEIHEBHOM >kKM3HHU. B TO ke Bpemsi OBIajcHHE AOCTPAKTHBIMU M JIOTUYECKH
CTPOTHMH KOHCTPYKLMSAMH anreOpsl M MaTeMaTHYECKOrO AaHaau3a pPa3BUBACT
YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTbH, JOKA3bIBATH
YTBEPKACHHS ¢ MOMOINBIO MHAYKIMH W PacCy>kKAaTh AEAYKTUBHO, UCIOJIb30BATh
0000IIEHHE W KOHKPETH3aUuio, a0CTParupoOBaHWE W AHAIOTHIO, (OPMHUPYET
KPEaTUBHOE U KPUTHUYECKOE MBILIJIEHUE.

B xone uzyueHus yueOHOro kypca «Anrebpa W Havajla MaT€MaTHYECKOTO
aHaJM3a» OOYYAKOIIMECS TMOJYYArOT HOBBIA OMBIT PEIICHWS MPUKIAJHBIX 3a4ad,
CaMOCTOSITENTBHOTO TMOCTPOEHUSI MATEMATUYECKUX MOJEIECH pEalIbHbIX CUTYALWH,
WUHTEPIPETALMKA  TOJYYCHHBIX  PEUICHMIA,  3HAKOMSTCS €  NpUMEpPaMu
MAaTEMaTHUYECKAX 3aKOHOMEPHOCTEM B MNPUPOAE, HAyKE W HCKYCCTBE, C
BbITAFOIIUMUCS MATEMATUYECKAMHU OTKPBITHSIMA M UX ABTOPAMH.

Y4eOHblli Kypc OO0JIAJacT 3HAYATEIBHBIM BOCHUTATEIBHBIM MOTCHIIMAJIOM,
KOTOPBI peau3yeTcs Kak 4Yepe3 Y4YeOHbId Marepual, CrnocoOCTBYIOIIMNA
(OpPMUPOBAHUIO HAYYHOIO MHPOBO33PECHHS, TaK M 4epe3 crneuupuky ydeOHOM
JEATENBHOCTH, TPeOyIomEeld MNPOAOKUTEILHON — KOHIIEHTPALMM  BHUMAaHMUS,
CaMOCTOSITENTbHOCTH, aKKY PaTHOCTH M OTBETCTBEHHOCTH 32 TIOJTYYEHHBIN PE3yJIbTaT.

B ocHoBe MeTOaMKM 00yUYeHHS anreOpe U HaYajiaM MaTeMaTHu4eCKOro aHaJin3a
JIEKUAT ACSITETbHOCTHBIN MPUHIUN 00y YEHHSI.

B crpykType yueGHOro Kypca « Anredpa n Hayajia MaTeMaTH4eCKOr0 aHAIN3a)
BBIJICTICHBl  CIACAYIOIMUE  COACPKATEIBbHO-METOANYECKME JHMHHM: «Uucma u
BbIUKCICHUSY, «DyHKIMU W rpadukn», « YpaBHEHUS W HEpaBeHCTBAa», «Hauana
MaTeMaTHYECKOro  aHamm3a», «MHOXKecTBAa M JIOTMKa». Bce  OCHOBHBIE
COJIEPKATENIBHO-METOANYECKHE JIMHAA W3YYalOTCs HAa NPOTSHKCHHUH ABYX JIET



00y4eHHMS Ha YPOBHE CPEIHETO 00IIEro 00pa30oBaHUsl, €CTECTBEHHO JTOMOJHSIS IPYT
JpyTa v MOCTEMEHHO HACHIIIAsICh HOBBIMU TEMaMH U paszeiamMu. JlaHHbIN yueOHbIH
KypC SIBJISIETCS MHTErPATHUBHBIM, MOCKOJBbKY OOBEAMHSET B ceOe Ccoaep>KaHue
HECKOJIbKMX MaTeMaTHYeCKMX JAMCIMILINH, TaKMX KakK anredpa, TPUTOHOMETPHS,
MaTeMaTUYEeCKUI aHaTu3, TEOPHsI MHOXKECTB, MaTeMaThieckas jJoruka u apyrue. [1o
MEPE TOTO KaK 00yYaroluecs OBIaACBAOT BCE 00Jiee NIMPOKUM MATEeMaTHYECCKUM
annaparoM, y HUX MOCJEA0BATENLHO (POPMUPYETCS U COBEPLICHCTBYETCS YMEHUE
CTPOUTh MaTEMaTHUYECKYI0 MOJEIb PEalbHOM CUTyallud, TPUMEHSATH 3HaHUS,
NOJYYEHHbIC MPU W3YyYEHUM Y4eOHOrO Kypca, Ui PEUICHUS CaMOCTOSTENIbHO
c(hOpMyIMPOBAHHONW MATEMATHYECKOW 3a/aud, a 3aTeéM HHTEPIPETUPOBATH CBOM
OTBET.

ConepsxaTenbHO-MeToANYECKas JIMHUSL «UKcna ¥ BBIYMCICHUS» 3aBEpIIACT
(OpMHUPOBAHME HABBIKOB MCIMOJIb30BAHUS NEHCTBUTEIBHBIX YMCEN, KOTOPOE OBLIO
HA4YaTO Ha YPOBHE OCHOBHOTO 00IEro oopazoanus. Ha ypoBHE cpeHEro 00IIero
oOpazoBanust 0co00€  BHUMaHHME  yAensdeTcs  (POPMHPOBAHMIO  HABBIKOB
palMOHANBHBIX BBIUYMCIICHUN, BKIIOYAIOIMIUX B CeOs MCMOIB30BAHUE Pa3TMUHBIX
dbopMm 3amucu 4YMcaa, YMEHHUE JeaTh MPUKUIKY, BBITOJHATH MPHOIHMKEHHBIC
BBIUMCJICHHS, OLICHWBATh UYMCIIOBHIC BBIPAKEHMS, padoTaTh ¢ MATeMaTUUYECKUMHU
KOHCTaHTaMU. 3HAKOMbIe OOyYarOIIMMCS MHOKECTBA HATypPalbHBIX, IEIbIX,
pallMOHANBHBIX M ACHCTBUTEIBHBIX  YKMCEN  JOTOJHSIOTCS  MHOYKECTBOM
KOMIUJIEKCHBIX 4MCEl. B  KaKIOM M3 3THUX MHOXECTB PacCMaTpPUBAIOTCS
CBOMCTBEHHbIE €My creuu(puyeckue 3agaud W ONepaluu: JACICHUE Halleno,
OMEPUPOBAHUE OCTATKAMU HA MHOXKECTBE LENbIX YMCEN, OCOObIE CBOWCTBA
palMOHAIBHBIX U MPPAIMOHANIBHBIX YUCEI, apu(pMETHUECKAE OTICPAIliH, a TaKKe
U3BJICUEHUE KOPHS HATYPAJbHOW CTENEHM HAa MHO>KECTBE KOMIUIEKCHBIX YHCE.
bnaromaps mocnienoBareibHOMY PACHIMPEHUIO Kpyra HMCHOJb3YEMbIX YHCET U
3HAKOMCTBY C BO3MO>KHOCTSIMM WX MPUMEHEHUS JUIS PEIICHUS pa3IUvHbIX 3aaad
dopMUpyeTCsl MPEACTABICHUE O €IMHCTBE MATEMATUKU KaK HAYKU U €€ PO B
NOCTPOCHUM MOJIENIEH pPeaJIbHOr0 MHUpa, UIMPOKO HMCMONB3YIOTCS 0000IICHUE U
KOHKPETH3AIHSI.

Jluaus «YpaBHEHUs W HEPABCHCTBA» PeaM3yeTcs Ha MPOTSHKEHHHM BCETO
o0Oy4YeHHMs Ha YPOBHE CpeaHero oOmiero oOpa3oBaHUs, MOCKOJIbKY B KaKIOM
pazzaene llporpaMMbl MPeTyCMOTPEHO PELICHWE COOTBETCTBYIOUIMX 3aaady. B
pe3ynbrare o0ydYarolluecs OBJAIEBAIOT PA3IMUYHBIMU  METOAAMU  PEUICHUS
pallMOHANBHBIX, WPPAMOHANBHBIX, TOKa3aTeNbHBIX, JOrapu(PMHUUECKUX U
TPUTOHOMETPUUECKUX YPABHEHWI, HEPABEHCTB W CUCTEM, a TaKXkKe 3ajad,
cojepkamx napameTpol. [lolyueHHBIE YMEHUS UIMPOKO HCHOJB3YIOTCS MPH
uccieIoBaHUM (DYHKIME ¢ TIOMOIIBIO MPOU3BOAHOM, TIPU PEUICHUM MPHUKIIATHBIX
3a/a4 ¥ 3a]a4 Ha HaXO)KJAECHUE HAMOONMbIIMX U HAMMEHBIUX 3HAYCHUN (PYHKIINU.



JlaHHas coneprKkarenbHas TUHKUS BKJIFOYACT B ceOs TakKe (OPMUPOBAHUE YMEHUI
BBIMIOJHATE ~ pacuéTel 1o  Qopmynam, NOpeoOpa3oBaHUsT PALMOHAIBHBIX,
VUPPAUMOHATIBHEIX M TPUTOHOMETPUYECKUX BBIPAKCHHNA, a4 TAKXKE BBIPAKCHUH,
COJEPKAIMX CTENEHU M JorapuMmbl. brarogaps M3ydeHHIO anreOpamyeckoro
MaTtepuana NpOUCXOANT NaJbHEHNIIEE PA3BUTUE AITOPUTMHUYECKOTO U a0CTPAKTHOTO
MBILUICHHAST 00yYarommxcs, (OPMUPYIOTCS HABBIKA JEAYKTUBHBIX PACCYKIACHHIA,
paboTBl C CUMBOJIBHBIMH (pOpMaMH, TPEICTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEN B BUJIC PABEHCTB U HEPABEHCTB. AsreOpa npeainaract 3QQeKTUBHbIC
WHCTPYMEHTHI [UIsl PEIICHUS MPAKTUYECKUX M E€CTECTBEHHO-HAYYHBIX 3a/ad,
HArJIHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK SI3bIKa HAYKH.

CopepxarenpHo-MeTOIMYECKass JIMHUAS «DyHKIMH W rpaQuKW) TECHO
NEPEIJIETACTCS ¢ APYTMMH JIMHUSAMHU Y4Y€OHOrO Kypca, MOCKOJIBKY B KaKOM-TO
CMBICTIE 33Ja€T TOCIIEA0BATENBHOCTE U3YUEHHs MaTepuana. M3yueHue CTeneHHoMH,
NOKa3aTeNbHOM, JIOTapU(PMUIECCKONH U TPUTOHOMETPUYECKUX (PYHKIIMIA, UX CBOHCTB
¥ rpauKOB, UCTIOIB30BaHUE (PYHKUIMUA s PEMICHUs 3aa4 U3 APYTHX YYEOHBIX
NPEIMETOB U PEATTbHOM JKU3HM TECHO CBSA3AHO KAK C MAaTEMATHYECKUM aHAIIM30M,
TaK W C PELICHHEM YpaBHECHWH M HepaBeHCTB. [Ipm 3TOM GosibIIOE BHUMAHHWE
yaensercss pOpMUPOBAHUIO YMEHUS BBIPAKATh (POPMYJIAMHU 3aBUCUMOCTH MEXKIY
PA3IMYHBIMKA BEIMYMHAMH, HWCCIIECNOBATh MOJYYCHHbIE (PYHKIMW, CTPOUTH HX
rpaduku. Marepuan 3Toil coaepKaTeaIbHON TMHIUY HALICJICH HA Pa3BUTHE YMEHUNA 1
HABBIKOB, MO3BOJISFOIIMX BBIPAKATH 3aBUCUMOCTH MEXKAY BETMUMHAMH B PA3ITAYHON
(dbopMe: aHATUTHYECKOM, Tpaduueckoi U ClI0BECHOU. Ero u3yueHme cnocoOCTByET
PA3BUTHIO AJITOPUTMUYECKOTO MBILIIEHHUS, CIOCOOHOCTH K OOOOWIEHUI0 U
KOHKPETHU3ALMH, UCIIOJIb30BAHUIO AHATIOTHIA.

ConepxarenpHas nuHHMsS «Hauama MaremaTtmyeckoro aHaau3a» NO3BOJISET
CYLIECTBEHHO PACHIMPUTH KPYT KaK MATEMAaTUYECKUX, TaK W MPUKIAJHBIX 3a7a4,
JOCTYMHBIX OOYYAOIIMMCS, TaK KaK Y HUX MNOSBISIETCS BO3MOKHOCTh CTPOWTH
rpa@ukn CnOKHbIX (PYHKUWNA, OMpPEeAcnsATh WX HAWOOJbLIME W HAMMEHBIINE
3HAUEHMS, BBIYMCIATH IUIOMAAd (GUryp U OoObEMBI TE, HAXOIUTh CKOPOCTH H
YCKOPEHUs MpoueccoB. JlaHHas coaep)karenbHas JIMHUS OTKPBIBACT HOBBIC
BO3MOKHOCTH TIOCTPOCHUSI MAaTEMaTHYECCKHX MOJACNEH pPEaTbHBIX CUTYaUWH,
MO3BOJIICT HAXOIUTh HAMITY YLLIEE PEIIEHUE B TPUKJIAIHBIX, B TOM YHACIIE COLMATIBHO-
SKOHOMHYECKUX, 3a/1a4aX. 3HAKOMCTBO C OCHOBAMH MAaTEMAaTHYECKOIO aHAIM3a
CHOCOOCTBYET Pa3BUTHIO A0CTPAKTHOTO, (POPMATBHO-JIOTHYECKOTO U KPEATUBHOTO
MBILUICHAS, (OPMUPOBAHUIO YMEHHWH pacrno3HaBaTh NPOSBICHUS 3aKOHOB
MaTEMaTHKH B HAYKE, TEXHUKE U KCKYCCTBE. O0YyUaronIMeECs Y3HAKOT O BbIJAIOIIMXCS
pe3yabTaTax, MOJYYCHHBIX B XOJAC PA3BUTHS MATEMATHKU KaKk HAyKd, U 00 MX
aBTOpax.



CopepxarenpHO-MeTOANYECKAs JIMHUS «MHOMXECTBA M JIOTUKA» BKIIFOYAET B
ceOsl DJIEMEHThl TEOPUM MHOXKECTB M MATEMATUYECKOW JIOTMKH. TEeopeTuKo-
MHOYKECTBEHHBIE MPECTABICHUSI MPOHU3BIBAIOT BECH KYPC IIKOJIbHOM MaTeMaTuKu
U TpeajaraloT HauOoJiee YHUBEPCATBHBIA SI3bIK, OOBECIUHSIOMIAA BCE Pa3/eiibl
MaTeMaTUKU U €€ NPUIOKECHUH, OHM CBS3bIBAIOT PA3HBIE MATEMATUYECKHUE
JUCLMIUIMHBL M WX MPWIOKEHHs B eAuHoe wnenoe. [losToMy BakHO [aTh
BO3MOKHOCTh  OOyYarOLIEMyCsl TOHUMAaThb TEOPETUKO-MHOKECTBEHHBIA — SI3bIK
COBPEMEHHOI MaTeMAaTUKH W MCIOJb30BATh €r0 AJIsi BHIPAKCHUS CBOUX MBICIICH.
JIpyruM  BaKHBIM TIPU3HAKOM MAaTEMaTMKH KakK HayKu CJACAyeT TMpPHU3HATh
CBOMCTBEHHYIO €l CTpOTrOCTh OOOCHOBAaHWI M CJIEAOBAHHUE OMPEACIEHHBIM
OpaBWJIaM  TMOCTPOEHUS  JOKA3aTelIbCTB.  3HAKOMCTBO  C  DJICMEHTAMHU
MaTEMATHYECKON JIOTUKH CIIOCOOCTBYET PA3BUTHIO JIOTMYECKOTO MBIIIJIEHUS
00y4aroImmxcsl, MO3BOISET UM CTPOUTh CBOM PACCY>KICHUS HA OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKM KPUTHIECKOTO MBIIIJICHHSI.

B yuebHOM Kkypce «AnreObpa W Hayajga MATEMaTHYECKOTO aHAIHM3a»
OPUCYTCTBYIOT OCHOBBI MAaT€MaTHUYECKOTO MOJEIUPOBAHUS, KOTOPbIE MPU3BAHbBI
cnocoO0CTBOBAaTh (POPMHUPOBAHUIO HABBIKOB TMOCTPOEHUS MOJIENCH peanbHBIX
CUTyalluii, WCCICNOBAHUS STUX MOJAENEH ¢ NOMOUIBK ammapara anreOpsl |
MaTEMaTHYECKOTO aHa/In3a, WHTEPIPETALMM MOJYUYECHHBIX PE3yabTaroB. Takue
3a/1aHUs BIUIETEHBI B KOXKABIA M3 PA3JEIOB MPOrpaMMbl, MOCKOIBKY BECh MaTeprall
y4eOHOro Kypca IIHMPOKO MCHOJB3YETCS A PELICHUS NMPUKIAIHBIX 3amad. [lpm
PELICHUM  pealbHBIX  MPAKTUYECKMX  3ada4  OOydYaroIUecs  Pa3BUBAKOT
HaOOIATENIbHOCTh, YMEHHE HAXOAMTh 3aKOHOMEPHOCTH, a0CTparupoBarhCs,
UCIOJIb30BATh  aHAJIOrMI, 0000maTh W KOHKPETH3UPOBATh  MPOOJIEMY.
JleaTenbHOCTh 1O (OPMUPOBAHMIO HABBIKOB PpEIICHUS MPUKIATHBIX 3a1a4
OPraHM3yETCs B MPOLECCE U3YUEHHS BCEX TEM YUEOHOT0 Kypca « Anredpa u Havana
MaTEMATHYECKOTO aHATTA3A.

Ha wusydenuwe ydeOHOro Kypca «AnreOpa M Haydajia MaTeMaTU4YeCKOTO
aHaym3a» oTBOAMTCA 272 waca: B 10 kmacce — 136 vacoB (4 vaca B Henemwo, 34
Henenu), B 11 kimacce — 132 yaca (4 yaca B HEACIIO, 33 HEIEN).



COJAEPKAHUE OBYUYEHUA
10 KUIACC

Yucaa v BBIYUCTCHUS

PanmonanbHpie uucia. OOBIKHOBEHHBIE W JECATHYHBIE IPOOM, MPOLICHTHI,
OCCKOHEYHBIE TMEePUOAUUYECKUE ApoOu. [IpumeHeHue apoOeil W MpPOIEHTOB JyIs
PELICHNS MPUKIIAAHBIX 38124 U3 PAa3IMYHBIX OTPACIIEW 3HAHUNA U PEAIbHOM JKA3HH.

JleficTBUTENBHBIE 4ucla. PanuoHalbHBIE W HMpPpalMOHAJIBHBIE  YHCIIA.
ApupMeTHUECKHE  ONEpalMd  C  JACHCTBHTEIBHBIMKM  4HMCIaMdA.  Monylib
JEHUCTBUTENLHOTO YMCIA U €ro CBOWCTBA. [IprONMKEHHBIE BBIYMCIICHUS, TPABHIIA
OKPYTJIEHUS, IPUKUIKA U OLIEHKA PE3YIbTaTa BEIYMCIIEHHN.

Crenenp ¢ nensiM  nokaszareneM. buHom  Herotona. Hcnone3oBanue
NOAXOAICH (POPMBI 3aNMCH NCHCTBUTENBHBIX YACEN ISl PEIICHUS TPAKTHYECKUX
3a7a4 U MPEICTABICHUS JaHHBIX.

ApUPMETHYECKHI KOPEHBb HATYPAJIbHON CTENIEHH U €T0 CBOWCTBA.

CreneHp € palMOHANIBHBIM TIOKA3aTeNneM W €€ CBOWMCTBA, CTENEHb C
JCUCTBUTEIIBHBIM MTOKA3ATECIIEM.

Jlorapudm umcna. CpolictBa norapudma. JlecITHUHBIE W HATypaJIbHBIE
Jorapu(msl.

CHHYC, KOCHHYC, TaHT€HC, KOTAaHI'€HC YMCIOBOTO apryMeHTa. APKCHUHYC,
APKKOCHHYC M aPKTAHIE€HC YUCIIOBOTO apryMeHTa.

YpaBHeHHS U HEPABEHCTBA

ToxxaecTBa M TOXKACCTBEHHBIE MPEOOpa3oBaHMs. YPAaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIBHBIE YpaBHEHUS W YPaBHEHHA-CIEACTBUA. HepaBeHCTBO,
pELIeHIE HEPABEHCTBA.

OCHOBHBIE METO/BI PEUICHHS LEIBIX U APOOHO-PALMOHAIBHBIX YPABHEHUN 1
HEpaBeHCTB. MHOrOWIEHB OT OJHOW NEpPEeMEHHOW. [lelleHrWe MHOrodjeHa Ha
MHOTOYJIEH ¢ OcTaTkoM. Teopema bezy. MHOrouneHsl ¢ neabiMu K03 QOUuIueHTaMH.

Teopema Buera.
[TpeoOpa3oBaHust YMCITOBBIX BBIPAKCHUM, CONEPKANINX CTENICHA U KOPHHU.
HppauroHaneHeie YPaBHEHUS. OCHOBHBIE METOJIBI peLIeHus

WUPPALMOHAIBHBIX YPABHEHUIA.
[ToxazarenbHble ypaBHEHUS. OCHOBHBIE METOABI PELICHUs IMOKA3aTEIbHBIX

YPaBHEHUH.

[TpeoOpazoBaHue BBIPAKEHUH, COACPIKALLMX JIOrapu(PMBL.

Jlorapugpmuueckue ypaBHEHMUSI. OCHOBHbBIE METO/IbI pelieHus
JOrapu(pMUUECKUX YPABHEHHA.

OCHOBHBIE TPUTOHOMETPHUYECKUE (OopMyJIBL. [TpeobpazoBanue

TPUTOHOMETPUYECKUX BBIPAKEHHU . PElIEHHE TPUTOHOMETPUUECKUX YPABHEHUH.



Pemienne cucreM JHMHEHHBIX ypaBHEHHM. Marpuna cucTeMbl JTUHEWHBIX
ypaBHEHUI. ONPeIeTUTEb MATPULLBL 2 X2, €r0 TEOMETPUYECCKHNA CMBICI U CBOCTRA,
BBIUYMCJICHUE €0 3HAYCHWS, NPUMCHECHUE ONMPEACIUTENS sl PELICHUS CUCTEMBI
JVHCHHBIX ypaBHCHWU. PenieHWe NPUKIAAHBIX 33a1a4 C MOMOIIBI0 CHUCTEMBI
JVMHEHHBIX YpaBHEHUH. McciienoBaHe MOCTPOCHHON MOJETH € MOMOIIBIO MaTpPHIL
1 OIIPEIETIATEIIEH.

[TocTpocHHEe MaTeMaTH4YeCKUX MOJETEH PEaJbHOW CUTYallMH € TMOMOLIBIO
YPaBHCHUH M HEPAaBEHCTB. [IpuMEHEHNE YpaBHEHWI W HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3a/1a4 ¥ 33/1a4 U3 Pa3IMYHbIX 00JIaCTEN HAYKU U PEATbHOM SKU3HH.

DOyHKIHMH U rpaduKkH

OyHkuus, crnocoOsl 3aganus (yHKOMU. B3amMHO oOpartHble (PyHKUIHW.
Komnozuimss ¢gyakumidi. 'papuk  QyHKOMH. DneMeHTapHble NPeoOpa3oBaHuUs
rpadukoB QpyHKIWHA.

OOnacTe onpeneneHns U MHOXKECTBO 3HaueHUil QyHkumu. Hynm QyHkimm.
[TpoMeXyTKHM 3HAKOMOCTOSHCTBA. YETHBIE U HeuéTHbIE PyHKIMU. [lepruoanueckue
¢yHkuun. [IpoMexyTkn MOHOTOHHOCTH (PyHKIMK. MakCHMyMbl B MUHUMYMBI
¢dbyHkuuu. Hanbompinee 1 HaMMEHbIIEE 3HaYeHU ST (PYHKIIMHA HA TPOMEXKYTKE.

Jlunelinas, kBaapatuyHas W JAPOOHO-MHEHHAs (PYHKIMU. DJIEMEHTApHOE
WCCIICIOBAHUE U TIOCTPOCHHUE UX IPa(UKOB.

CreneHHas (pyHKIMs C HATYPAIBHBIM M LIENbIM MOKa3zareneMm. E€ cBoiicTBa u
rpaduk. CBoicTBa ¥ rpauK KOPHS N-0i CTENEHN KaK (PYHKIMK OOpaTHOW CTENECHU
C HATyPAJIbHBIM NTOKA3aTENEM.

[TokazarenpHas W jorapupmuyeckas (PyHKUMH, WX CBOWCTBA W TrpaduKm.
Hcnonb3oBanue rpadmkoB GyHKIUI A5 pELICHHUS YPaBHEHHIA.

TpuroHOMeTpUYECKas OKPY>KHOCTb, ONPEICICHHE TPUTOHOMETPUUYECCKHUX
(PYHKIIMI YMCIIOBOTO apryMEHTA.

OYHKIHOHAJIBHBIE 33aBUCUMOCTH B PEIbHBIX MNPOLECCaX M SBICHUSIX.
['padmku peasibHbIX 3aBUCUMOCTEHA.

Havana maremaTnyeckoro aHnajamnsa

[TocnenoBarensHOCTH, CHOCOOBI 3aAaHMs MOCIEAOBaTenbHOCTER. Meroa
MaTeEMaTHYECKON MHAYKIMHA. MOHOTOHHBIC M OTPAHUYEHHBIE MTOCIIEA0BATETBHOCTH.
HcTopusi BOBHUKHOBEHMST MAaTEMATHMYECKOr0 aHaIM3a Kak aHann3a OECKOHEYHO
MaJlbIX.

ApupmMeTHUECKass U TEOMETPUYECKAs MPOrpeccur. beckoHeyHo yOpIBaromias
reomeTpadeckas nporpeccus. Cymma OECKOHEYHO YOBIBAKOIIEH FEOMETPUUECKOMN
pOrpeccruy. JIMHENHBIN U 3KCITOHEHIMAIBHBINA pocT. Hncio e. PopMyIia ClI0KHBIX
OPOUEHTOB. M CNOJIb30BaHME TPOrPECCMU  JJIs  PELICHUS PeajbHBIX —3a]ad
NPUKIIATHOTO XapaKTepa.






[IpuMeHEHHE YPABHEHMI, CUCTEM U HEPABEHCTB K PELIEHUIO MAaTEMATHYECKUX
3a/1a4 U 3374 U3 pa3Iu4HbIX 00JacTeil HAYKW U PeabHOMN KU3HU, MHTEPIPETALUs
NOJTYYEHHBIX PE3YIbTATOB.

DyHKIHH U rpaduKH

I'padpuk xomnozuumu QyHKumiA. ['eomerprueckue 00pa3bl ypaBHCHUN W
HEPABEHCTB HA KOOPAMHATHOM MJIOCKOCTH.

TpuronomeTpuueckue QyHKIUN, UX CBOHCTBA U rpaduKy.

['padpmueckne METOMBI pEUICHHs YPABHEHW W HEPABEHCTB. [ 'paduueckue
METO/IbI PELICHUS 33144 ¢ TapaMeTPaMH.

Hcnonb3oBanne rpapukoB (QyHKUMA JUII KCCIAENOBAHUS TMPOLECCOB W
3aBUCUMOCTEN, KOTOPbIE BO3HMKAKOT MPH PEUICHWH 330a4 W3 APYTUX Y4YEOHBIX
MPEAMETOB U PEATBHON YKU3HHA.

Hauana maremMaTH4eckoro anajansa

[IpuMeHEeHHE MPOU3BOJHON K MUCCIICAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh U
3KCTpeMyMbl. HaxoskieHne HanbonbIIero ¥ HAMMEHBIIETO 3HAYEHUH HEMPEPHIBHOM
(PYHKIIMM HA OTPE3KE.

[IpuMeHEeHHE NPOM3BOAHON Uil HAXOKICHUS HAWIYULIEro pELICHWS B
OPUKJIAJHBIX 3a7a4ax, JUIsl ONPEICICHHS CKOPOCTM M YCKOPEHHs MpoLecca,
3aIaHHOTO (POPMYJIOH WA rpaduKoOM.

[lepBooOpa3Has, OCHOBHOE CBOHCTBO nepBooOpasHbIX. I[lepBooOpasHbie
3JNIEMEHTAPHBIX (PyHKIMNA. [IpaBuiia HaX0KACHUS TEPBOOOPA3HBIX.

HuTerpain. ['eomeTpuyeckuii CMBICI MHTETpasia. BerunciaeHne onpeaeiéHHOro
uHTerpaia no gpopmyne Herorona-JlehOHua.

[IpuMeHeHrEe WHTErpajlia A HAXOXKICHUS IUIOWAAeH IUIOCKuX (uryp u
00BEMOB FEOMETPUYECKHX TEJT.

[Tpumepbl pemiennii  nupdepeHIMATBHEIX  ypaBHEHUH. Maremarndeckoe
MOJECIUPOBAHUE PEATBHBIX TMPOLECCOB € MOMOWBI  au(PepeHIMaTBHBIX
YPaBHEHU.



HNIAHUPYEMBIE PE3VJIBbTATbBI OCBOEHHUA YUEBHOI'O KYPCA
«(AJITEBPA "N HAYAJIA MATEMATHYECKOI'O AHAJIM3A»
(YIJIYBJIEHHBIIH YPOBEHBb) HA YPOBHE CPEJHEIO OBLIEIO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaskIaHCKOro BOCIMTAHUSL:

Cc(OPMUPOBAHHOCTh IPAKIAHCKOM MO3AIMK 00YYAOIIErOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOTO OOIIECTBA, MPEACTABICHHE O MATEMATHYECKUX
OCHOBaX (PYHKIMOHWUPOBAHUS PA3JIAYHBIX CTPYKTYp, SBJICHHAN, MTPOLEAYP
IrpaKIaHCKOro  oOmecTtBa  (BBIOOPBI,  ONPOCHI W JIPYro€),  yMEHHUE
B3aMMOJCHCTBOBATh C COLMAIBHBIMA MHCTUTYTAMM B COOTBETCTBMM C HX
(YHKIMSAMHA U HA3HAYEHUEM;

2) IaTPUOTHYECKOT0 BOCIIUTAHHUS

c(hOPMUPOBAHHOCTH POCCUICKON TpakIaHCKOM MICHTUYHOCTH, YBAKCHHUS K
MPOLLJIOMY M HACTOSILIEMY POCCHUHCKOW MATE€MATHKH, LIEHHOCTHOE OTHOLICHUE K
JOCTIDKCHUAM POCCUMCKUX MATEMATUKOB U POCCHUHCKON MaTeMaTHYECKOM IIKOJIBL,
UCIOJB30BAHUE 3TUX JOCTIKEHUH B JAPYIrUX HAyKax, TEXHOJOrMsX, cepax
3KOHOMUKH,

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSI:

OCO3HAHUE AYXOBHBIX LIEHHOCTEH POCCUHCKOTO HapoAa, cpOopMUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHMSI, STUYECKOIO MOBEACHUS, CBA3AHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JAOCTIKEHUN HAYKU U AEATENBHOCTBIO YUEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJa B IOCTPOEHUE YCTOWUMBOrO Oy AyIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIUIEHWE K MHPY, BKIIHOUAs JCTETHKY MAaTEMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 33144, PEIICHHIA, PacCy>KIEHUI, BOCIPUUMYHBOCTD K
MAaTEMATUYECKUM ACTIEKTaM PA3JIMYHbIX BUJOB UCKYCCTBA,

S) pu3nvecKoro BOCHUTAHUSA:

C()OPMUPOBAHHOCTh YMEHUS MPUMEHATH MATEMATUYECKUE 3HAHUS B
MHTEPECAX 310POBOT0 U 0€30MacHoro o0pasa >KM3H!, OTBETCTBEHHOE OTHOLIEHUE K
CBOEMY 3JI0POBBIO (370pOBOE MUTAHUE, COATAHCUPOBAHHBIA PEXXUM 3aHATHH W
OTIbIXa, pPeryispHas Qu3nueckas akTUBHOCTD), (PU3MUYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIOPTUBHO-030POBUTENBHON IEATETBHOCTBIO,

6) TPy10BOr0 BOCIMTAHUSL:

FOTOBHOCTb K TpPYAy, OCO3HAHHWE LIEHHOCTH TPYIOIIOOUS, HMHTEPEC K
pa3nmuuHbIM  cepaM  TPO(ECCHOHANIBHOM — ACATENIBHOCTH,  CBA3AHHBIM  C
MATEMATHKOW M €€ MPUWIOKCHHSAMH, YMEHHE COBEPLIATh OCO3HAHHBIA BBIOOP
Oynymed mnpodeccu W PeaMu30BBIBATH COOCTBEHHBIC KU3HCHHBIE TUJIAHBI,



FOTOBHOCTb M CIOCOOHOCT K  MATEeMaTH4eCKOMy  OOpa3oBaHUKD U
caM000pa30BaHUI0 HA MPOTSHKEHUM BCEH KM3HW, TOTOBHOCTH K aAKTUBHOMY
VYACTHIO B PELICHUHN MPAKTUYECKUX 3a/1a4 MATEMATHUYECKON HAIPABJICHHOCTH,

7) 3KOJIOTHYECKOT0 BOCIIUTAHUS :

C()OPMUPOBAHHOCTh  SKOJIOTUYECKOM  KYJIBTYpbl, TNOHWMAHWE BIMSHUSA
COLIMAIIBHO-OKOHOMHYECKUX MPOLECCOB HA COCTOSHUE MPUPOJHON M COLMANIBHOM
CpeIbl, OCO3HAHKE TTO0ATBHOIO XapaKTepa SKOJIOTHYECKAX TPOOIIEM, OPUEHTALMS
HA MPUMEHCHHE MATeMAaTHYECKUX 3HAHWWA Jns peuieHus 3a1ad B o0nactu
OKPYXKarOIIEH Cpepl, IJIAHUPOBAHUE TOCTYNKOB W OLEHKA MX BO3MOKHBIX
MOCJIEACTBUAN JUIsl OKPYIKAOILEN CPENBI;

8) neHHOCTH HAYYHOI O MO3HAHMS:

c()OPMUPOBAHHOCT MHPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH M OOLIECTBEHHOH MPAKTUKHW, MOHUMAHUE MATEMATUYECKOM
HAYKH Kak cepbl YEITOBEUECKOM AEATEILHOCTH, 3TAMOB €€ PA3BUTHS U 3HAUUMOCTH
JUTS. Pa3BUTHUS LMBUIA3ALMH, OBJIAJCHUE SI3bIKOM MAaTEMATHKKA M MATEMATUYECKON
KyJBTYPO# KaK CPEACTBOM MTO3HAHUSI MUPA, TOTOBHOCTH OCYIIECTBIISATH MPOCKTHY IO
M UCCJIEIOBATENBCKY IO IEATETbHOCTD UHANBUAYAJIBHO U B TPYIIIIE.

METAIPEJIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSI

ba3oBble Joruyeckue aeiicTeus:

BBISBIIAT M XAPAKTEPHU30BATh CYIICCTBEHHBIE NMPU3HAKM MAaTEMATUUYECKHUX
OOBEKTOB, TOHSITHH, OTHOWIEHWHA MEXIy MOHATUIMH, (HOPMYJTUPOBATH
OTpPEACTICHUS TOHATHI, YCTAHABIMBATE CYLICCTBEHHBIN MPU3HAK KIacCU(UKALUH,
OCHOBaHUS 17151 0000UICHHS U CPABHEHMSI, KPUTEPUX TPOBOAMMOIO aHAJINA3A,

BOCIIPUHUMATh,  (QOPMYJIMPOBaTh W MPeoOpa3OBBIBATH  CY>KICHUS:
YTBEPAUTENbHBIC H OTPULATENIBHBIE, €AMHUYHBIC, YACTHBIE U OOLIUE, YCIOBHBIC,

BBISIBIIATb MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBS3U U MTPOTUBOPEUYMS
B (paKkTax, AAHHBIX, HAOIIOACHUSAX W YTBEPKICHUSX, MPEAIArarb KPUTCPUH IS
BBISABJICHHS 3aKOHOMEPHOCTENA W ITPOTHUBOPEUNH,

JIENIaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
MHAYKTUBHBIX YMO3AKJIFOYEHUI, YMO3aKIIFOUECHHA 110 aHAJIIOT UM,

ITPOBOJUTE CAMOCTOSTENBHO JTOKA3ATENBCTBA MATEMATUYECKUX YTBEPXKACHUI
(MpsSIMBIC U OT MPOTUBHOTO), BEICTPAUBaTh apryMEHTALMIO, IPUBOIUTH TPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC CY>KICHUS U BBIBOJIBI,

BBIOMPATh CMOCO0 peleHus y4eOHOW 3aaaud  (CpaBHUBATh HECKOJIBKO
BApHAHTOB PEIIEHMS, BHIOMPATh HAMOOJIEE MOIXOASIINI C YUETOM CaMOCTOSATEIBHO
BBIJICJICHHBIX KPUTEPHUER).

ba3oBble uccienoBarebCKHe AeiiCTBUS:



UCIOJb30BaTh BONPOCHl KaK MCCIEAOBATEIBCKUIT WHCTPYMEHT IMO3HAHWS,
(opMynMpoBaTh  BOMPOCH,  (PUKCHPYHOIIME  MPOTHBOPEUME,  MPOOJEMY,
YCTaHABJIMBATh UCKOMOE W JAHHOE, (POPMHPOBATH TMOOTE3Y, APrYMEHTHPOBATH
CBOIO MO3HILIAI0, MHEHUE,

NPOBOANTH CAMOCTOSTENBHO CIUIAHWPOBAHHBINA 3KCIEPUMEHT, UCCIICOBAHHE
N0 YCTAHOBJICHUIO OCOOCHHOCTEM MaTEMaTHYECKOTO 00BEKTA, SIBJICHUS, TPOLECCA,
BBISIBJICHUIO 3aBUCUMOCTEH MEXKIy OOBEKTAMH, SIBICHUSMH, TPOLECCAMMU;

CaMOCTOATEILHO (POPMYIMPOBATh OOOOIMICHUS M BBIBOJBI MO PE3YyJIbTaTaM
OPOBCAEHHOTO  HAONIOACHHWS, WCCIENOBAHUS, OLICHWBATH  JOCTOBEPHOCTH
MOJTyYEHHBIX PE3YJIbTaTOB, BEIBOJAOB U 00OOIICHMIA;

OPOrHO3MPOBATh BO3MOXKHOE PA3BUTHE MPOLECCA, A& TAKXKE BBIABUIATH
IPEINOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ nnpopmanueii:

BBISBJIATH AS(PUUIUTEl HHPOPMALMH, JAHHBIX, HEOOXOAUMBIX JUIsl OTBETA HA
BOMPOC U ISl PELICHUS 3a/1a4H,

BbIOMpaTh HH(POPMALIMIO U3 UCTOYHUKOB PA3JIMYHBIX THMOB, AHAJIM3UPOBATD,
CUCTEMATHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMALIMIO PA3TMYHBIX BUAOB U POpM
NPEICTABICHNUS,

CTPYKTYPUPOBaTh MH(OPMALMIO, MPEACTABIATh €€ B Pa3IU4HbIX (Popmax,
WLTIOCTPUPOBATH IPaPUUECKH,

OLICHUBATh HaAEKHOCTh uH(pOopMau no CaMOCTOSITEJIBHO
c(OPMYJIMPOBAHHBIM KPUTEPHSIM.

KoMmyHHKaTHBHBIE YHHBEpPCAJbHbIE Y4eOHbIE AeiCTBUS

OO01menne:

BOCIIPUHUMATh U (POPMYIMPOBATE CY>KICHHUS B COOTBETCTBUM C YCIIOBUSIMU U
LEJSIMA OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPAYKATh CBOKO TOUKY 3PEHHS B YCTHBIX
M THMCBMEHHBIX TEKCTaX, JaBarb MOSCHEHHWS 110 XOAY peELICHUs 3aJayu,
KOMMEHTUPOBATH MOy YEHHBIN pe3yJIbTar,

B X0/¢ OOCYXKIIEHUS 3aJaBaTh BONPOCHI MO CYIIECTBY OOCYKIAEMOM TEMBI,
npoOJieMbl, pPEIacMOl 3adaud, BBICKA3bIBaTh HWJIEW, HALECJICHHBIE HA TOMCK
pELIEHUs, COIOCTABIATE CBOM CYXXKACHUSA C CYKIACHUAMM JIPYTUX YYaCTHUKOB
auanora, 0OOHApYXMBaTh PA3JIMUME M CXOACTBO MO3ULMI, B KOPPEKTHOH Qopme
(OpMYITMPOBATH PA3HOIIACHS, CBOM BO3PAKCHMUS,

MPEACTABIIATE PE3YIBTAThI PELICHUS 3aa4, SKCIEPUMEHTA, UCCIEA0BaHNUA,
NPOEKTa, CaMOCTOSATENIBHO BBIOMPATh (QopMar BBICTYIUICHUS C YUYETOM 331ad
NPE3EHTALMA U OCOOCHHOCTEH ay IUTOPHUH.

PeryasiTuBHbIe YHHBepCaJbHbIe YUeOHbIE JeiiCTBUS
Camoopranusanusi:



COCTABJISITh IJIAH, AJICOPUTM PEILICHUS 3a/1a4y, BEIOUpATh CIOCOO PEUIEHUS C
YYETOM MUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBAThH
1 KOPPEKTUPOBATh BAPUAHTHI PEIIECHUH C YU4ETOM HOBOM WH(pOpMauu.

CaMOKOHTPOJ/Ib, SMOIUOHAJILHBIN HHTEJJIeKT:

BJIAJCTh  HABBIKAMM  TO3HABATEJBbHOW  peIeKCMM  KaK  OCO3HAHWS
COBEPIIACMBIX JICHCTBUIM M MBICIIMTEIBHBIX MPOIECCOB, UX PE3YJbTATOB, BIAACTh
cnoco0amMu CaMOMPOBEPKH, CAMOKOHTPOJIS MpolEecca M Pe3yjbTaTa pelieHus
MaTEMATHYECKOM 3a1a4H,

NPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYThH NP PEUICHUU 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENIBLCTB, JAHHBIX,
HAWJEHHBIX OMIUOOK, BBISIBJIEHHBIX TPYHOCTEHH;

OILICHMBATh COOTBETCTBUE PE3yJIbTaTa EIN U YCIOBUAM, OOBSICHITH MPUYUHBI
JOCTHKCHUS WM HEOCTHXKCHHS PE3YJIBTATOB JEATEILHOCTH, HAXOAUTH OIIMOKY,
JIaBaTh OLIEHKY MTPUOOPETEHHOMY OTIBITY.

CoBMecTHASI 1ESITEILHOCTD:

MOHUMATh M HCIOJIb30BATh MPEUMYIIECCTBA KOMAHIHONH W WHAMBUAYATbHOM
paboOThl MpU PEHICHUA YYE€OHBIX 3aJa4, MNPUHUMATh I[€JIb COBMECTHOM
JEATENBHOCTH, TUIAHUPOBATh OPraHU3allii0 COBMECTHOH padOThI, paclpeneisTh
BU/JIbI pabOT, 1I0rOBapUBaThCS, 00CYKIATh MPOIIECC U PE3YyJIbTaT padoThl, 00001ATh
MHCHUS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPYMIOBBIX (opmax paboTel (00CYKAcHHs, OOMEH MHEHWIA,
«MO3TOBBIE IITYPMbI» U UHBIEC), BBIMOJHSATH CBOK 4aCTh Pa0OTHI U KOOPJAUHUPOBATh
CBOM JICUCTBHS C IPYTUMH YJICHAMHW KOMaH/Ibl, OLICHUBATh KAYECTBO CBOETO BKJIAJa
B OOmMA TOPOAYKT MO KpUTEpUsM, CHOPMYJIUPOBAHHBIM  yYaCTHUKAMHU
B3aUMOJICTICTBUSL.

HPEAMETHBIE PE3YJIBTATDBI

K koHiy o0yuenus B 10 kjaacce 0OOydYarOIIMACS MOJYYUT CIEAYIOIINAEC
MPEJAMETHBIE PE3YJIBTATHI MO OTACIBHBIM TeMaM paboyeil mporpaMMbl y4e€OHOTO
Kypca «Anrebpa 1 Hayajla MaTEMaTHYECKOTO aHATTN3ay .

Yucna v BBIYUCTCHUS:

CBOOOJHO OINEPUPOBATh MOHATHSAMU. PAMOHAIIBHOE YHUCIO, OCCKOHEYHAas
NEPUOINYECKast ApoOb, TPOLEHTHI, HWPPALMOHAIBHOE YWCI0, MHOXECTBA
PALMOHAIBHBIX U ACHCTBUTEIIBHBIX YUCEN, MOAYJIb ACHCTBUTEIILHOTO YUCIIA,

NPUMEHATh JApOOM M TPOUECHTHI JUIsl PEUICHHS NPUKIAJAHBIX 3aJa4 W3
Pa3IUYHBIX OTPACIIEN 3HAHUN U PEAIBHON JKU3HU,

MPUMEHSTH MPUOKEHHBIE BHIUMCIICHUS, TPaBUiIa OKPYIJICHUS, TPUKUAIKY U
OLICHKY Pe3yJIbTara BEIYNUCIICHUI,



CBOOOJHO OMEPUPOBATH MOHATUEM. CTENEHb C LEIbIM TOKA3aTelEM,
MCIOJIb30BaTh MOAXOAAINYI0 (POPMY 3aMUCH JEHCTBUTEBHBIX YMCEIT ISl PEIIEHUS
MPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX,

CBOOOJHO OMEPUPOBATH MOHATUEM: APUPMETHUECKUH KOPEHb HATypalbHON
CTEIIECHH,

CBOOO/IHO ONEPUPOBATH MOHATUEM: CTENECHD C PALMOHAIBHBIM MTOKA3aTENEM;

CBOOOJHO ONEPUPOBATh TMOHATUSAMH. JIOTApU(PM YKCIA, JCCATHYHBIE U
HATYpPAJIBbHBIE TIOTAPU(PMBIL,

CBOOOJHO ONEPUPOBATH MOHATUSIMHU. CHHYC, KOCHHYC, TAHI€HC, KOTAHTECHC
YHCJIOBOI'0 apryMEHTa,

OIEPUPOBATEH MOHATUSAMU. APKCUHYC, aPKKOCHHYC W apKTAHI€HC YHUCIIOBOIO
apryMeHTa.

YpaBHeHHS H HEPABEHCTBA:

CBOOOJHO OIMEPUPOBATh MOHATHSMHU: TOXKIECTBO, YPABHEHHE, HEPABEHCTRBO,
PABHOCHUJILHBIC YPABHEHUS U Y PABHEHUSA-CIICICTBHS, PABHOCUIILHBIE HEPABEHCTBA,

OPUMEHATh PA3JIMYHBIE METOMBl PEIICHUS PALMOHAIBHBIX W IPOOHO-
panvoOHANBHBIX YPABHEHHWA, NPUMEHATH METOJX WHTEPBAJIOB JUIA PEIICHUS
HEPABEHCTB,

CBOOOJTHO OMEPUPOBATH MOHSATUSMH. MHOTOYIEH OT OJHOH NEPEMEHHOIA,
MHOTOYJIEH C UENBIMU KO3PPUIIMEHTAMU, KOPHA MHOTOYICHA, TPUMEHSTH JCJICHUE
MHOIOYJIEHA Ha MHOI'OYIEH C OCTAarkoM, TeopeMy be3dy u teopemy Buera s
pELICHN 3a1aY;

CBOOOJHO OMNEPUPOBATh MOHSATUSMHU. CHCTEMA JIMHEHHBIX YPaBHEHWH,
MaTpuLa, ONPEACIUTENh MATpUlbl 2 X 2 KM €ro TeOMETPUYECKUANA CMBICI,
MCITIOJI30BATh CBOMCTBA ONpEAENUTeNns 2 X 2 IS BBIYMCIICHHMS €0 3HAYCHUS,
[PUMEHATE ONPEACIIATENIA Ul PELICHUS CHUCTEMBI JIMHEHHBIX YpPaBHEHWH,
MOJEIUPOBATH PEAIBHBIE CUTYALMH C MOMOILBK CUCTEMBI JTUHENHBIX YPABHEHUH,
WCCIIENOBATh TOCTPOCHHBIE MOJEIA C TMOMOIIBK0 MATPULl U OUPEHACITUTEIIEH,
WHTEPIPETUPOBATH IMOIYYEHHBINA pE3yJIbTar,

UCIOJb30BaTh CBOMCTBA JEHCTBUI € KOpPHSAMH JUIsl TPeoOpa3oBaHUs
BBIPOKCHUN,

BBITIOJIHATH MPE0OPA30BaAHUS YMCIOBBIX BBIPAKECHUH, COAEPKAIIMX CTETICHA C
PAlMOHAIBEHBIM ITOKA3aTEIEM;

UCIOJIb30BaTh CBOIiCTBa JaorapugmoB VTS npeoOpa3oBaHus
Jorapu(hpMUYECKUX BBIPAKCHHIA,

CBOOOJHO ONEPUPOBATH MOHATUSAMHU. HWPPALMOHAIBHBIE, TIOKA3aTEIIbHBIE U
Jorapu(pmMHUECKUE YPABHEHUS, HAXOAUTh X PEIIEHHS C MOMOIIBIO PABHOCHIIbHBIX
[IEPEX0I0B WIIA OCYILECTBIIAS ITPOBEPKY KOPHEM,



OPUMEHATh OCHOBHBIE TPUTOHOMETPHUYECKUE (POPMYJIBI TS TPEOOPa3OBAHUS
TPUTOHOMETPUYECKUX BBIPAKCHUI,

CBOOOJHO ONEPUPOBATH TMOHITHEM: TPHUTOHOMETPHYECKOE YPAaBHEHUE,
OPUMEHATh  HEOOXOauMbIe  (OPMYJIbI  JUIsl  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPHYECKUAX YPABHEHMIA,

MOJICTUPOBATh pEAIbHbIE CUTyallMd Ha S3bIKE anreOpbl, COCTABJIATH
BBIPOKEHUS, YPABHEHUWS, HEPABEHCTBA MO YCJIOBHKO 33Ja4d, WCCIEA0BATh
NOCTPOCHHBIE MOJEIM C UCITOJIb30BAHUEM arnapara ajreopsl.

DOYyHKIHH U rpaGuKH:

CBOOOJHO OMEPUPOBATH NOHIATHIMH: (PYHKIHS, CIIOCOOBI 3a1aHNs (PYHKLHH,
B3aMMHO OOparHbele (QYHKIUM, KoMmo3uuus (QyHKumid, rpaduk QyHKOMY,
BBITIOJTHATH 3JIEMEHTAPHBIE TPE0OPa30BaHus IPapruKOB PyHKIHIA;

CBOOOJHO OMEPUPOBATh MOHATUSAMHU. OOJACTh ONPEIACICHHUS W MHOKECTBO
3HAUEHUI PYHKIMH, HYJIM QYHKIUH, TPOMEXKYTKH 3HAKOMIOCTOSIHCTBA,

CBOOOJHO OMEpPUPOBATH MOHATHIMH. YETHbIE M HEUYETHBIE (PyHKUMH,
nepuoANYECKAe (PYHKIIMM, MPOMEKYTKM MOHOTOHHOCTH (DYHKIIMW, MAKCUMYMBbI U
MUHUMYMBl (PyHKIMW, HauOONbIIEe W HAUMEHbBINEE 3HAYeHWE (YHKOUU Ha
POMEKYTKE;

CBOOOJHO ONEPUPOBATH MOHATUSAMU. CTENEHHAs (PYHKLIHS C HATypalbHBIM U
LEJIBIM MOKa3areneM, rpaQuk CTENEHHOW (PYHKIHMH C HATYpPaJbHbIM M LEIbIM
nokasareynemM, rpaguk KOpHs N-0il CTENEeHM Kak (PyHKUHMM OOpAaTHOW CTENEHU C
HATYpPAJIbHBIM MMOKA3aTENEM;

ONECPUPOBATh TOHATUSMU. JIMHEHHAS, KBAJApPAaTHYHAs W JPOOHO-THHEHHAs
()YHKLIMH, BBIOJHATE 3JIEMEHTAPHOE UCCIIEA0BAHUE U MOCTPOEHHUE UX TPAPUKOB,;

CBOOOJHO ONEPUPOBATh MOHATHAMM. IMOKa3areiabHas W Jorapupmuueckas
(YHKIIMM, WX CBOWCTBA WM TpaduKH, HCIONB30BaTh WX TPaQUKH Uil PELICHHS
YPaBHEHHI,

CBOOOJHO OMNEPUPOBATH MOHSATUSAMHU. TPUTOHOMETPUYECKAs OKPYKHOCTB,
OIpeACTIEHNE TPUTOHOMETPUYECKHUX (DYHKIIMI YMCIIOBOTO apryMEHTA,

UCIOJIb30BaTh rpaguku (QyHKOMNA 19 MCCIICIOBAaHUS MPOLECCOB U
3aBUCUMOCTEN MPH PEIIEHUM 33]a4 U3 JPYruX YUYEOHBIX MPEAMETOB M PEalbHOMN
YKU3HU, BBIPAKATh (POPMyIaMH 3aBUCUMOCTH MEXKTY BEIMUMHAMH,

Havana maremMaTH4ecKkoro aHaansa:

CBOOOJHO OMNEPUPOBATH MOHATHSAMH: apU(PMETHUECKAT M TEOMETPHUYECKAs
nporpeccusi, 0ECKOHEUHO yOBIBAKOIIAS NT€OMETPUYECKAs POTPECCHS], JIMHEHHBINA 1
AKCIMOHEHIMATIBHBIA POCT, POpPMyIIa CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE O
KOHCTAHTE;

WCIOJIb30BaTh NPOrPECCUU U PELICHUS PEATBHBIX 33Ja4 MPHUKIIAJHOTO
Xapakrepa;



CBOOO/IHO ONEPUPOBATH MOHATHIMH: MOCIEA0BATENLHOCTb, CIOCOOBI 3a1aHUs
[TOCJIEAOBATEIBHOCTENH, MOHOTOHHBIE W OrPAaHWYEHHBIE IIOCIEA0BATEIBHOCTH,
[IOHUMATh OCHOBBI 3apOXKIEHHS MAaTeMarTM4yecKoro aHajaM3a Kak aHajnsa
OCCKOHEYHO MAJIBIX;

CBOOOIHO ONEPUPOBATH MOHIATUIMU: HEMPEPBIBHBIC ()YHKIMH, TOUYKH Pa3pbiBa
rpaduka QyHKIMK, aCHMIITOTHI rpaduka PyHKINN;

CBOOOJHO ONEPUPOBATh MOHATUEM: (YHKIMS, HEMPEPBIBHAS Ha OTPE3KE,
NPUMEHATH CBOMCTBA HEMPEPBIBHBIX (DYHKIWI ISl pELICHMS 3a/1a4,;

CBOOOJHO ONEPUPOBATh TMOHATUSMHU. TEpPBass W BTOPas NPOU3BOJHBIC
(yHKIMH, KacaTenbHas K rpaduKy QyHKINW,

BBIYUCIIATH NMPOU3BOJHBIE CYMMBI, MPOU3BEIEHHS, YACTHOIO U KOMIIO3ULIAHA
IBYX (DYHKIWI, 3HATH TPOU3BOIHBIC AIEMEHTAPHBIX (PYyHKIIHIA;

UCIOJb30BaTh TEOMETPUYCCKUI W (PU3MUECKHI CMBICT MPOMU3BOMHON UIs
perenus 3anauy.

MHoKecTBa U JIOTHKA:

CBOOOJHO  OMEPUPOBaTh  MOHATHUSIMU.  MHOKECTBO, OMNEpaludd  Hax
MHOXKECTBAMMU;

WCIIOIB30BaTh TEOPETUKO-MHOXKECTBEHHBIH arapar Ui ONMUCAHUs pealbHbIX
IPOLIECCOB U SIBJIEHUH, MPU PELICHAN 33144 U3 IPYTUX YUYCOHBIX MPEAMETOB;

CBOOOJHO OMEPUPOBATH TMOHATHUSIMU. OINPEACTIECHUE, TEOPEMA, YPABHEHHE-
CJICICTBUE, CBOMCTBO MAaTEMaTHYECKOr0 00BEKTA, HOKA3aTENbCTBO, PABHOCHIIBHBIE
VPaBHEHUS W HEPABEHCTBA.

K koHiy oOyuenus B 11 kjaacce 0OOy4YarOIIMACS MOJYYUT CIEAYIOLINAEC
OPEIMETHBIE PE3YJIbTaThl IO OTACIBHBIM TeEMaM paboueii mporpaMmbl YU4EOHOTO
Kypca «Anredpa 1 Hayajla MaTEMaTHYECKOTO aHATTU3ay .

Yucsia 1 BBIYUCICHHS:

CBOOOHO ONEPUPOBATH MOHATUAMU. HATYPATBHOE U LENOE YUCIIO, MHOYKECTBA
HATYyPaJIBHBIX U LEJBIX YUCEIT, UCIIOIB30BATh MPU3HAKU JEIUMOCTH LIEIIBIX YUCET,
HOJ/l m HOK HarypanpHbIX 4YMCENl U PELICHUS 3a7a4, MPUMEHSATH AJITOPUTM
EBxmupa;

CBOOOJHO ONEPUPOBATh MOHATHEM OCTAaTKa MO MOAYJH), 3aluChIBATH
HATypaJbHBIE YHACIIA B PA3JIMYHBIX MTO3ALIMOHHBIX CUCTEMAX CUUCIICHHUS,

CBOOOJHO ONEPUPOBATH MOHATHAMM. KOMIUIEKCHOE YHMCIIO W MHOKECTBO
KOMIUIEKCHBIX YHMCEJl, MPEACTABIATh KOMIUICKCHBIE YMClIa B IreOpanyeckoi u
TPUTOHOMETPHYECKON (POpPME, BBIMOIHATE ApU(PMETHUECCKUE ONEPALUN C HUMU U
n300paXkaTh HA KOOPAMHATHOMN TIIOCKOCTH.

YpaBHeHHS H HEPABEHCTBA:



CBOOOJHO ONEPUPOBATH MOHATUSAMHU. HWPPALMOHAIBHBIE, TOKA3aTEIIbHBIE W
Jorapu(p)MUUECKNE HEPABEHCTBA, HAXOAUTh WX PEIIEHUS C€  MOMOIIBIO
PaBHOCUIIBHBIX MIEPEXOIOB;

OCYIIECTBIATE OTOOp KOPHEH TNPH PEHICHHM TPUTOHOMETPHUYECKOTO
VPaBHEHMUS,

CBOOOJHO OINEPUPOBATH TOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTRO,
OPUMEHATH  HeoOXoaumble  (QOPMYJIbI Ul  PEHICHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATHAMM: CHCTEMA U COBOKYITHOCTh YPABHEHHIA U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBHS, HAXOAUTDH PELICHUS
CUCTEMBI U COBOKYITHOCTENW PALMOHAIBHBIX, UPPALMOHAIBHBIX, TOKA3aTENbHBIX U
Jorapu(pMUYECKUX YPABHEHH N HEPABEHCTB;

pewarb panoHaIbHEIE, UppanoHaIbHBIE, [TOKa3aTEeIbHEIE,
Jorapu(pMUUECKUE H  TPUTOHOMETPHUYECKME YPAaBHEHUST M HEPABECHCTBA,
coJeprKallre MOAYJIU U IapaMeTpsl;

OPUMEHATH TpaQUUECKUE METObI ISl PELICHUSI YPAaBHEHUI W HEPABEHCTB, a
TAKKE 3a/1a4 ¢ TapaMeTPaMHy;

MOJICTTUPOBATh pEAIbHbIE CUTyalMd Ha S3bIKE anreOpbl, COCTABJIATH
BBIPOKEHUS, YPABHEHHUs, HEPABEHCTBA W HMX CHUCTEMBI MO YCIOBHIO 3a1ayu,
UCCIIEA0BATh MOCTPOEHHBIE MOJENM C HWCHOJB30BAHMEM ammapara aiareOpsl,
MHTEPIPETUPOBATH MMOIYYEHHBINA pPE3yJIIbTar.

DOYyHKIHH U rpaduKH:

CTpOUTh TpapuKH KOMNO3MIMKA (YHKIUI C TOMOIIBI0 SJIEMEHTAPHOTO
WCCJICIOBAHMSI M CBOMCTB KOMITO3ULIMU ABYX (DYHKIIHIA,

CTPOMUTh T€OMETPUUYECKUE 00pa3bl YPABHEHUH W HEPABEHCTB HA KOOPAMHATHOMN
IJIOCKOCTH,

CBOOOJHO ONEPUPOBATH MOHATUSAMHU. TpapUKH  TPUTOHOMETPUUYECKUX
yHKIwmii;

OPUMEHATh (YHKUUM JII MOJCIIMPOBAHMS M HWCCIICIOBAHHMS PEATbHBIX
IIPOLIECCOB.

Havajia MaTeMaTH4€CKOr0 aHA/IN3A:

MCIOJIb30BaTh MPOU3BOJHYIO JUISl UCCIICIOBaHKUS (DYHKIIMM HA MOHOTOHHOCTb
U BKCTPEMYMBIL,

HAXOAWTh HAaMOOJbIIEE U HAMMEHBIIEE 3HAYCHUST ()YHKIIMKM HENPEPHIBHOW HA
OTPE3KE;

WCIIONB30BaTh MPOU3BOAHYIO UL HAXOXKACHUS HAWIY4ILIEro pELICHUS B
MPUKIIAHBIX, B TOM YHACJIE COLMATIbEHO-OKOHOMHUYECKUX, 3a0a4ax, Il ONPEeAeIIeHUs
CKOPOCTH M YCKOPEHHUS ITPOLiecca, 3aAaHHOr0 (POPMYJION WM TpaduKoM;



CBOOOJHO OMNEPUPOBATH MOHATUSMHU. TEPBOOOpAa3HAs, ONPEACIEHHBIN
WHTETPAJl, HAXOJWUTh MEPBOOOPA3HBIC JIIEMECHTAPHBIX (PYHKUMHA W BBIYHCIATH
uHTerpai no gpopmyne Herorona-JIeliOHuna;

HAXOAWTh MJIOMWAAH TUIOCKUX (QUTYP U OOBEMBI TEN ¢ TOMOIIBI HHTETPANIA,;

UMETh MPEIACTABICHUE O MAaTEMAaTHYECKOM MOJCIMPOBAHMM HA TMPUMEPE
cocrapneHus M PepeHIaNIbHbIX YPABHEHHUH,

pelaTh NPHUKIAIHBIE 337a4d, B TOM YHCIE COLMAIBHO-3KOHOMUYECKOTO W
(pM3NUECKOro XapakTepa, CPEACTBAMU MATEMATHYECKOTO aHAIINA3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 knace
Konnuectso uacos
Ne n/m HaumeHnoBaHue pa3aesioB U TeM NPOrpamMMbl Kontponsrwie
Bcero padoThI

MHO€eCTBO AENCTBUTEIBHBIX YUCEL.

1 Mmnorounensl. PanimoHanbHble ypaBHEHUS U 24 1
HepaBeHcTBa. CHCTEMBI IMHENHBIX YPaBHEHUH

5 Oyukuun u rpapuku. Crenennas QyHKIHS C 19 |
LIEJIbIM NTOKa3aTesIeM

3 Apudmerndecknii KOpeHb N-OH CTEMEHH. 15 1
HppauuonanbHble ypaBHEHUs

4 ITokazatenpHast pyHkius. [TokasarenpHble 10 |
ypaBHEHUs

5 Jlorapudmmueckast QyHKIUS. 18 |
Jlorapudmmueckue ypaBHEHHs

6 TpuroHnomerpuyeckue BbIpakeHUsl U 2 !
ypaBHEHUs

7 ITocnenoBatenbHOCTH U POTPECCUU 10 1
HenpepsiBubie ¢pynkumn. [IponssogHast 19 1

9 HOBTOPGHI/IG, 00001IeHIE, CUCTEMATH3ALIHS 6 5
3HaHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IVIA YYEHUKA

YueOnuk: 1) A. I'. Mepansk, B. M. TlonskoB. Maremaruka: anre0pa u Havyana
MaTEMATUYECKOTO aHANN3a, reoMeTpusi. Anredpa v Hayajaa MaTeMaTndecKoro

aHaimza 10 knacc. YrnyOnénnelid ypoBeHs, 2020 r.

2) A. T'. Mepansk, B. M. [TonsikoB. Maremartuka: airedpa U Hadaia
MaTEMaTHYECKOT0 aHAIM3a, TeoMeTprsl. Anredpa 1 Havajaa MaTeMaTuyeCcKoro

aHaimza 11 kmacc. YrnyOnénnelid yposens, 2020 r.

METOJINYECKHUE MATEPHUAJIBI IUVIA YUUTEJIA

1) A. T. Mepansk, B. M. [TonsxoB. Marematuka. AnreOpa v Havyasia
MaTeMaTtu4eckoro ananusa. 10 xknace. YriryOnéHHelid ypoBeHb. MeToandeckoe

nocodue i yuuteneid, 2020 r.

2) A. T'. Mepansk, B. M. [TonsikoB. Marematuka. AnreOpa u Hauasia
MaTEMaTHIECKOro aHamm3a. 11 knace. YrryOnéHHblid ypoBeHb. METOAMYECKOE

nocodue i yuuteneid, 2020 r.

3) A. T'. Mepansik, B. M. IlonskoB. Maremaruka. AnreOpa v Hadaia
MareMaTudeckoro aHanmmsa. 10 kimace. luaakTuyeckue MaTepyasibl.

YrnyOnénnslii ypoens, 2020 .

4) A. T'. Mepansk, B. M. [TonskoB. Marematuka. AnreOpa 1 Havyasia
MareMaTudyeckoro aHanmsa. 11 kmace. lugakTuyeckue MaTepyasibl.
YrnyOnénnsiii ypoens, 2020 T.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET http://school - collection.edu.ru
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