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HOACHUTEJBHASA 3AIINCKA

VY4eOHblli Kypc «Anredpa W Havajga MaTeMaTHYECKOrO aHAIM3a» SIBJISCTCS
OJIHAM W3 HauOOoJie€ 3HAYMMBIX B MPOrpaMMe CPEAHEro oOmero oOpa3oBaHMS,
NOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECMEUMBACT MHCTPYMEHTAIbHYIO Oa3y s
U3YYCHUS BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, & C APYrod CTOPOHBI, (hopMUpYET
JIOTHYECKOE U a0CTPAKTHOE MBIIUICHUE 00ydYarOIUXCs HA YPOBHE, HEOOXOIMMOM
JUISL OCBOEHUSI THPOPMATHKH, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTH U IPYTHX
JUCIMIUIMH. B pamkax maHHOro y4yeOHOro Kypca oOydYarouiuecss OBJIAJCBarOT
YHHUBEPCATBHBIM  S3BIKOM COBPEMCHHOH HAyKHW, KOTOpas (POpMyIMpyET CBOHU
JOCTUKEHHS B MaTEMaTH4eCKOn (popme.

VY4eOHblli Kypc aireOpel U HayaJl MAaTEMaTHYECKOrO AHAIM3a 3aKJIAJbIBACT
OCHOBY JIJIl YCIECIIHOIO OBJIAJICHUS 3aKOHAMM (DU3UKH, XUMUU, OWOJIOTHH,
NOHWMAHHWS OCHOBHBIX TEHACHUMI Pa3BUTUSI SKOHOMUKHN U OOLIECTBEHHOW JKU3HH,
NO3BOJIIET OPHECHTUPOBATHCS B COBPEMEHHBIX LHM(PPOBBIX K KOMITBEOTEPHBIX
TEXHOJIOTHAX, YBEPEHHO HCIOJIB30BaTh MX JJIs JANbHEHIIEro 0Opa3oBaHUs W B
NOBCEIHEBHOM >kKM3HHU. B TO ke Bpemsi OBIajcHHE aOCTPAKTHBIMU M JIOTUYECKH
CTPOTHMH KOHCTPYKUMSMHU anreOpsl M MaTeMaTH4eCKOro aHajin3a pa3BUBACT
YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTbH, JOKA3bIBATH
YTBEPKACHHS C MOMOINBIO MHAYKIMH W PacCy>kKIaTh AEAYKTUBHO, UCIOJb30BATh
0000IIEHHE W KOHKPETH3aluio, a0CTParupoOBaHWE M AHAIOTUIO, (OPMUPYET
KPEAaTUBHOE U KPUTHUYECKOE MBILUICHUE.

B xone u3yueHus yueOHOro kypca «Anrebpa W Havajla MaT€MaTHYECKOTO
aHaJM3a» OOYYAKOIIMECS TMOJYYArOT HOBBIA OMBIT PEIICHWS MPUKIAJHBIX 3a4ad,
CaMOCTOSITENIBHOTO MOCTPOEHHUSI MATEMATUYECKUX MOJEIECH pEaIbHbIX CUTYALWH,
UHTEPIPETALMKA  TOJYYCHHBIX  PEUICHMNA,  3HAKOMATCS € [NPUMEPAMHU
MAaTEMaTHUYECKAX 3aKOHOMEPHOCTEM B MNPUPOAE, HAyKE W HCKYCCTBE, C
BBIIAFOIIMMUCS MATEMATHYECKAMU OTKPBITHSIMA U UX ABTOPAMH.

VY4eOHblli Kypc OOJIAJacT 3HAYATEIBHBIM BOCHUTATEIBHBIM MOTCHIIHATIOM,
KOTOPbI peau3yeTcs Kak 4Yepe3 YYeOHbIH Marepuall, CrnocoOCTBYIOMIUIA
(OpPMUPOBAHMIO HAYYHOIO MHPOBO33PECHHS, TaK M 4epe3 crneuu(Ppuky ydeOHOM
JEATENBHOCTH, TPeOyIomEd MPOAOKUTEILHONR  KOHIIEHTPALMM  BHUMAaHMUS,
CaMOCTOSITENTbHOCTH, aKKY PaTHOCTH M OTBETCTBEHHOCTH 32 TIOJTYYEHHBIN PE3yJIbTaT.

B ocHOBe MeTOAMKHN 00yUYeHHS anreOpe U HayaaaM MaTeMaTUu4eCKOro aHaJIn3a
JIEKUAT ACSITENbHOCTHBIN MPUHIUT 00y YEHHSI.

B crpykType yueGHOro Kypcea « Anredpa n Hayajla MaTeEMaTH4eCKOr0 AaHAIN3a)
BBIJICTICHBl  CIACAYIOIIUE  COACPKATEIBbHO-METOANYECKME JHMHHM: «Uucma u
BbIYKCICHUSY, «DyHKIMU U rpadukm», « YpaBHEHUS M HEpaBeHCTBa», «Havama
MaTeMaTHYECKOro  aHamm3a», «MHOXKeCcTBA M JIOTMKa». Bce  OCHOBHBIE
COJIEPKATENIBHO-METOAMYECKUE JIMHAM W3YYAarOTCS HAa NPOTSHKCHUHM JBYX JIET



00y4eHHMs Ha YPOBHE CPEHETO 00IIEro 00pa30oBaHUsl, €CTECTBEHHO JTOMOJHSS IPYT
JpyTa ¥ MOCTEMEHHO HACHIIIAsICh HOBBIMUA TEMaMH U pa3zaenamMu. J[aHHbii yueOHbIH
KypC SIBJISIETCS MHTErPATHUBHBIM, MOCKOJBbKY OOBEAMHSET B ceOe coaepkaHue
HECKOJIbKMX MaTeMaTHYeCKMX AMCIMIIIMH, TaKMX Kak anredpa, TPUTOHOMETPHS,
MaTeMaTU4YeCKU aHATU3, TEOPHsI MHOXKECTB, MaTeMaTHuecKas jJjoruka u apyrue. [1o
MEpE TOTO KaK 00yyaroluecs OBIaACBaOT BCE O0Jee MUPOKUM MaTEMaTHYECKUM
anmnaparoM, y HUX MOCJEA0BATENLHO (POPMUPYETCS U COBEPLICHCTBYETCS YMEHUE
CTPOUTh MaTEMaTHMYECKYI0 MOJEIbh PEaNbHON CHUTyallMd, TPUMEHSTH 3HAHUS,
NOJYYEHHbIC MPU W3YyUYEHUHM Y4eOHOTO Kypca, AJs PEUICHUS CaMOCTOSITEHLHO
c(hOpMyIMPOBAHHONW MATEMATHYECKOW 3a/aud, a 3aTeéM HHTEPIPETUPOBATH CBOM
OTBET.

ConepxaTenbHO-MeToANYECKas JIMHUSL «UKcaa M BBIYMCICHUS» 3aBEpIIACT
(GOopMHUPOBAHME HABBIKOB MCIMOJIb30BAHUS EHCTBUTEIBHBIX YKCE, KOTOPOE OBLIO
HA4YaTO HAa YPOBHE OCHOBHOTO 00IEro oopazoBaHus. Ha ypoBHE cpeHero oOuiero
oOpazoBanust 0co00€  BHUMaHHME  yAendeTcs  (POPMHPOBAHMIO  HABBIKOB
palMOHANBHBIX BBIUYMCIICHUN, BKIIOYAIOIMUX B CeOs MCMOIB30BAHUE PA3TMUHBIX
¢opM 3amucu 4YKciaa, YMEHHUE JejaTh MPUKUIKY, BBITOJHATH MPHOIMKEHHBIC
BBIYMCJICHHS, OLIEHWBATh UYMCIIOBHIC BBIPAXKEHHS, pad0OTaTh C MaTeMaTHUYECKUMU
KOHCTaHTaMU. 3HAKOMbIC OOyYarOIIMMCS MHOXKECTBA HATypalbHBIX, IEIBIX,
pallMOHANBHBIX W ACHCTBUTEIBHBIX  YKMCEN  JOTOJHSIOTCS  MHOYKECTBOM
KOMILUIEKCHBIX 4MCEl. B KaKIOM M3 OSTHUX MHOXECTB PpaccMaTpUBAIOTCS
CBOMCTBEHHbIE €My creuupuyeckue 3anaud W OMNepaluu: ACJCHUE Haleno,
OMEPUPOBAHUE OCTATKAMU HA MHOXKECTBE LENbIX YHUCEN, OCOObIE CBOWCTBA
palMOHAIBHBIX W MPPAIMOHANIBHBIX YUCEIT, apu(PMETHUECKAE OTICPAIlNH, a TaKKe
U3BJICUEHUE KOPHS HATYpPaJIbHOW CTENEHM Ha MHOYKECTBE KOMIUIEKCHBIX YHCEN.
bnaromaps mocnienoBareibHOMY PacIIMpPEHUI0 Kpyra MCHOJb3yEMbIX YHUCET U
3HAKOMCTBY C BO3MOKHOCTSIMM WX MPUMEHEHUS JUIS PEIICHUS Pa3IuvHbIX 3aaad
dopMUpyeTCsl MPEACTABICHUE O €AMHCTBE MAaTEMATUKU KaK HAYKW U €€ PO B
NOCTPOEHUU MOJIENIEH pPeaJIbHOr0 MHUpa, HIMPOKO MCIMOJIb3YIOTCS 0000IIEHUE U
KOHKPETH3AIHSI.

Jluaus «YpaBHEHUs W HEPABCHCTBA» pPeaM3yeTcs Ha MPOTSHKCHMHM BCETO
oOy4eHHs Ha YPOBHE CpeaHero oOumiero oOpa3oBaHUs, MOCKOIbKY B KaKIOM
paznene llporpaMMbl MPeTyCMOTPEHO PEHICHUE COOTBETCTBYIOUIMX 3aAady. B
pe3ynbrare oOydYarollMecs OBJAJEBAIOT PA3IMYHBIMA  METOJAMU  PELICHMUS
pallMOHANBHBIX, HPPAMOHANBHBIX, TOKa3aTeNbHBIX, JOrapu(PMHUUECKUX |
TPUTOHOMETPUUECKUX YPABHEHWM, HEPABEHCTB M CUCTEM, a TaKXkKe 3ajad,
coaepkammx napameTpol. [lolyyeHHBIE YMEHUS UIMPOKO HCHOJB3YIOTCS MPH
uccieIoBaHUM (DYHKIME ¢ TIOMOIIBIO MPOU3BOJAHOM, TP PEUICHUM MPHUKJIAAHbBIX
3a/a4 ¥ 33/1a4 Ha HaXOXKAECHUE HaMOONMbIIMX U HAMMEHBIUX 3HAYCHUHN (PYHKIINH.



JlaHHas coneprKarenbHas TUHKUS BKJIFOYACT B ceOs TakKe (GOPMUPOBAHUE YMEHUI
BBIMIOJHATE ~ pacuéTel 1o  QopmyrnaMm, nOpeoOpa3oBaHUsT PALMOHAIBHBIX,
UPPAUMOHATIBHBIX W TPUTOHOMETPHUYECKUX BBIPAKCHHNA, a TAKXKE BBIPAKCHHIA,
COJEPKALIMX CTENEHU W JorapuMmbl. brarogaps M3ydeHHIO anreOpamyeckoro
MaTtepuana MpOUCXOANT NATbHEHNIIEE PA3BUTUE AITOPUTMUYECKOTO U a0CTPAKTHOTO
MBILUICHAST 00y4arommxcs, (GOPMUPYIOTCS HABBIKKA ACAYKTUBHBIX PaCCyXICHUH,
paboTel C CUMBOJIBHBIMM (pOopMaMH, TPEACTABICHUS 3aKOHOMEPHOCTEH W
3aBUCUMOCTEN B BUJIC PABEHCTB M HEPABEHCTB. AsreOpa npeainaract 3QQeKTUBHBIC
WHCTPYMEHTBI [UIsl PELICHUS MPAKTUYECKUX M E€CTECTBCHHO-HAYYHBIX 3ajad,
HArJAHO JEMOHCTPHPYET CBOM BO3MOYKHOCTH KAK SI3bIKA HAYKH.

CopepxarenpHo-MeTOAMYECKass JHHHS «DyHKIMM W TpaQuKm» TECHO
NEPEIJIETACTCS ¢ OPYTMMH JIMHUSAMHU Y4Y€OHOrO Kypca, MOCKOJIBKY B KakOM-TO
CMBICTIE 33Ja€T NOCIEA0BATENBHOCTh N3YUEHHs MaTepuana. M3yueHue CTeneHHOoMH,
NOKa3aTeNbHOM, JIOTapU(PMUIECCKONH U TPUTOHOMETPUUYECKIX (PYHKLIMN, NX CBOHCTB
¥ rpauKOB, UCTIOIB30BAHUE (PYHKLIMN IS PEIICHUS 3aAa4 U3 APYTHX YYEOHBIX
OPEIMETOB U PEATbHOM JKU3HU TECHO CBS3AHO KAK C MAaTEMATHYECKUM aHAIIM30M,
TaK W C PEHICHHEM YypaBHECHWH M HepaBeHCTB. [Ipm 3TOM GosibIIOE BHUMAHHWE
yaensercss (OpMUPOBAHUIO YMEHUS BBIPAKATh (POPMYJAMHU 3aBUCUMOCTH MEXKIY
PA3IMYHBIMKA BEIIMYMHAMM, HCCIECI0OBATh MOJYYCHHbIE (PYHKUMW, CTPOUTH HX
rpaduku. Marepuan 3Toil coaep;KaTeaIbHON TMHIUY HALICJICH HA Pa3BUTHE YMEHUNA 1
HABBIKOB, MO3BOJISOINX BEIPAKATH 3aBUCUMOCTH MEKY BETMYMHAMH B PA3IMYHON
(dopMe: aHATUTHYECKOM, TpaduuecKkoi ¥ coBECHOM. Ero u3ydeHne cnocoOCTBYET
PA3BUTHIO AJITOPUTMUYECKOTO MBILIIEHUS, CIHOCOOHOCTH K OOOOWIEHUI0 U
KOHKPETHU3ALMH, UCIIOJIb30BAHUIO AHAJIOTHIA.

ConepxarenpHas nuHHMS «Hauama MaremaTtmdyeckoro aHaau3a» NO3BOJISET
CYLIECTBEHHO PACHIMPUTH KPYT KAaK MATEMaTUYECKUX, TaK U MPUKIAJHBIX 3a7ad4,
JOCTYMHBIX OOYYAOIIMUMCS, TaK KaK Y HUX TNOSBISIETCS BO3MOKHOCTh CTPOMTH
rpa@ukn CIOKHBIX (PYHKUWNA, ONpPEAcnsATh WX HAWOOJbLIME W HAMMCHBIINE
3HAUEHMS, BBIYMCIATH IOMAAA (GUryp U OOBEMBI TE, HAXOMUTh CKOPOCTH W
YCKOpEHUsl TpoueccoB. JlaHHas coxaepikarenbHas JIMHWAS OTKPBIBAET HOBBIC
BO3MOKHOCTH TIOCTPOCHUSI MAaTEMaTHYECCKHX MOJACNEH pPEaTbHBIX CUTYaUWH,
NO3BOJIECT HAXOIUTh HAWITY YILEE PEIIEHUE B TPUKIIAIHBIX, B TOM YACIIE COLIMATIBHO-
SKOHOMHYECKUX, 3a/a4aX. 3HAKOMCTBO C OCHOBAMHM MaTEMATUYECKOrO aHaIn3a
CHOCOOCTBYET Pa3BUTHIO A0CTPAKTHOIO, (POPMATBHO-JIOTHYECKOTO U KPEATUBHOTO
MBILUICHAS, (OPMUPOBAHUIO YMEHHWA pPacrno3HaBaTb NPOSBICHUS 3aKOHOB
MAaTEMATHKH B HAYKE, TEXHUKE M KCKYCCTBE. O0YyUaronIMecs Y3HAKOT O BBIJAIOIIXCS
pe3yabTaTax, MOJYYCHHBIX B XOJE PA3BHTHs MATEeMaTHKH KAaK HAayKW, U 00 WX
aBTOpax.



CopepxarenpHO-METOMYECKas JIMHUS «MHOMXKECTBA M JIOTUKAQ» BKIIFOYAET B
ceOsl DJIEMEHTbl TECOPUM MHOKECTB M MATEMATHYECKOW JIOTMKH. TeOopeTuKo-
MHOYKECTBEHHBIC MPECTABICHUSI MPOHU3BIBAIOT BECH KYPC IIKOJIbHOM MaTeMaTuKu
U TpeajaraloT HauOoJiee YHUBEPCAIBbHBIA SI3bIK, OOBECIUHSIONIMN BCE pa3aeibl
MaTeMaTUKU U €€ NPUIOKCHUH, OHM CBS3bIBAIOT PA3HBIE MATEMATUYECKHE
JUCLMIUIMHBL M WX MPWIOKECHHs B eAuHOoe wnenoe. [losToMy BakHO [aTh
BO3MOKHOCTh  OOy4HarolmieMycsi TOHUMAaTh TEOPETUKO-MHOKECTBEHHBIH — SI3BIK
COBPEMEHHOW MAaTeMAaTUKH M WCIOJB30BATh €r0 JJIsi BBIPAKCHHUS CBOMX MBICIICH.
JIpyruM BaXXHBIM MPU3HAKOM MaT€MaTHKW KaK HayKu CJIEAyeT MpU3HATh
CBOMCTBEHHYIO €l CTpOroCcTh OOOCHOBAaHWM M CJIEAOBAHHUE OMPEACIEHHBIM
OpaBWJIaM  TMOCTPOEHUS  JOKA3aTelIbCTB.  3HAKOMCTBO  C  JJIEMEHTAMU
MAaTEMaTHYECKON JIOTUKH CIIOCOOCTBYET PA3BUTHIO JIOTMYECKOTO MBILUICHUS
00y4aroImxcsl, MO3BOISET UM CTPOUTh CBOM PACCY>KICHUSI HA OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKM KPUTHIECKOTO MBIIIIJICHHSI.

B yuebHOM Kkypce «Anrebpa W Hayajga MATEMaTHYECKOTO aHAIM3a»
OPUCYTCTBYKOT OCHOBBI MAaT€MaTHYECKOTO0 MOJACIUPOBAHUS, KOTOPHIE MPU3BAHBI
cnocoO0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB TOCTPOEHUS MOJIENCH peaNbHBIX
CUTyaluii, WCCICNOBAHUS STUX MOJAEIEH ¢ TNOMOUIBK ammapara anreOpsl |
MAaTEMATHYECKOTO aHa/In3a, WHTEPIPETALMM MOJYUYECHHBIX PE3yabTaroB. Takue
3a/1aHUs BIUIETEHBI B KAKABIH U3 PA3ACIOB MPOrPaMMBbl, MOCKOJIBKY BECH MaTepUa
y4eOHOro Kypca IIHMPOKO MCHOJB3YETCS A PEICHUS NMPUKIAIHBIX 3amad. [lpm
PELICHUM  pealbHBIX  MPAKTHYECKMX  3aAad  OOydaroIuecs  Pa3BUBAKOT
HAOOIATEIbHOCTh, YMEHHE HAXOAWTh 3aKOHOMEPHOCTH, a0CTParupoBaThCA,
UCIIOJIb30BAaTh  aHAJIOrMI0, 00001IaTh W KOHKPETH3UPOBaTh  MPoOiemy.
JleatenbHOCT TO (OPMUPOBAHMIO HABBIKOB PpEIICHUS MPUKIATHBIX 3a1a4
OPraHM3yeTCs B MPOLECCE U3YUEHHS BCEX TEM YUEOHOT0 Kypca « AnreOpa 1 Havana
MAaTEMATHYECKOTO aHATTA3A.

Ha wusydenuwe yueOHOTO Kypca «AnreOpa M Hayajla MaTeMaTH4eCKOTro
aHasm3a» oTBoaMTCA 272 vaca: B 10 kmacce — 136 vacoB (4 yaca B Hepento), B 11
Kjacce — 136 yacoB (4 yaca B HEACIIO).



COJAEPKAHUE OBYUYEHUA
10 KUIIACC

Yucna v BBIYUCTCHUS

PanmonanbHbie uncina. OOBIKHOBEHHBIE W JIECATHYHBIC IPOOM, MPOLICHTHI,
OCCKOHEYHBIE TMEepUoaAnUYecKre ApoOu. [lpumeHeHue apoOeld W MPOLEHTOB st
PELICHNS TPUKIIAAHBIX 38124 U3 PAa3JIMYHBIX OTPACIIEW 3HAHUNA U PEAIbHOM JKU3HH.

JleficTBUTENbHBIE 4ucCla. PanuoHallbHBIE W HMpPpalMOHAJIBHBIE  YHCIIA.
ApupMeTHUECKHE  ONEpallid  C  JCHCTBUTENBHBIMM  4HMciIamMu.  Moaylib
JEUCTBUTENLHOTO YMCIA U €r0 CBOWCTBA. [IprOIMKEHHBIE BBIYMCIICHUS, TPABHIIA
OKPYTJIEHUS, IPUKUIKA U OLIEHKA PE3YIbTara BEIYMCIIEHHA.

Crenenp ¢ nensiM  nokaszareneM. buHom Heroorona. Hcnosb3oBanue
NOAXOAIICH (POPMBI 3aNMCH ACHCTBATEIBHBIX YACEN JJISl PEIICHUS] TPAKTHYECKUX
3a7a4 U MPEICTABICHUS JaHHBIX.

ApUPMETHYECKHI KOPEHBb HATYPAJIbHON CTENIEHH U €T0 CBOWCTBA.

CreneHp € palMOHANIBHBIM IIOKA3aTeNeM W €€ CBOWCTBA, CTENEHb C
JCUCTBUTEIIBHBIM MTOKA3ATECIIEM.

Jlorapudm umcna. CpoiictBa sorapuma. JlecaTHUHBIE W HATyPAbHBIC
Jorapu(msl.

CHHYC, KOCHHYC, TaHT€HC, KOTAaHI'€HC YWCIOBOTO apryMeHTa. APKCUHYC,
APKKOCHHYC M aPKTAHIE€HC YUCIOBOTO apryMeHTa.

YpaBHeHHS U HEPABEHCTBA

ToxxaecTBa W TOXKACCTBEHHBIE MPeoOpa3oBaHMs. YPABHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YPAaBHEHUS W YPaBHEHHUs-CIEACTBUA. HepaBeHCTBO,
pELIeHNE HEPABEHCTBA.

OCHOBHBIE METO/BI PEUICHHS LEBIX U APOOHO-PALMOHAIBHBIX YPABHEHUN 1
HEpPaBEHCTB. MHOrOWIEHB OT OAHOW NEpeMeHHOW. JlelleHMe MHOrouwieHa Ha
MHOTOYJIEH ¢ OCTaTkoM. Teopema bezy. MHOrouneHs! ¢ HeabiMi KO3QQUIMEHTaAMU.

Teopema Buera.
[TpeoOpa3oBaHust YMCITOBBIX BBIPAKCHUM, CONEPKANINX CTEMICHA U KOPHHU.
HppauroHaneHeie YPaBHEHUS. OCHOBHBIE METOJIBI peLICHAS

MUPPALMOHAIBHBIX YPABHEHMIA.
[ToxazarenbHble ypaBHEHUS. OCHOBHBIE METOABI PELICHHs IMOKA3aTEIbHBIX

YPaBHEHU.

[TpeoOpazoBaHue BBIPAKEHUH, COACPIKALLMX JIOrapu(pMBbL.

Jlorapugmuueckue ypaBHEHMUS. OCHOBHbBIE METO/IbI pelieHus
J0rapu(pMUUECKUX YPABHEHHIA.

OCHOBHBIE TPUTOHOMETPHUYECKUE (opMyJIBL. [TpeoGpazoBanue

TPUTOHOMETPUYECKUX BBIPAKECHHU . PEIIEHHE TPUTOHOMETPUUECKUX YPABHEHUH.



Pewienne cucreM JHMHEHHBIX ypaBHEHMH. Marpuna cucCTeMBl JTUHEHHBIX
ypaBHECHUI. ONPEIeTUTENb MATPUILLBL 2 X2, €r0 TEOMETPUYECKHNA CMBICI U CBOCTRA,
BBIYMCJICHUE €r0 3HAYCHUS, NPUMCHECHUE OMPEACIUTENS Ul PEIEHUS CUCTEMBI
JVHECHHBIX ypaBHCHWN. PenieHWe NPUKIAAHBIX 3a1a4 C [OMOIIBI0 CHUCTEMBI
JMHEHHBIX YpaBHEHUWH. M cciienoBaHe MOCTPOCHHON MOJETH € MOMOILBIO MaTpPHIL
1 OIIPEIETIATEIIEH.

[TocTpoeHHEe MaTeMaTUYECKUX MOJACIEH PEaTbHOM CUTyauuu C MOMOIIBIO
ypaBHCHUH M HEPaBEHCTB. [IpuMEHEHNE YpaBHEHWI W HEPABEHCTB K PELICHUIO
MaTEMaTHYECKUX 3a/1a4 ¥ 33124 U3 Pa3IMYHBIX 00JIACTEN HAYKN U PEAIBHOH SKU3HU.

DyHKIHU U rpaduKkH

OyHkuus, crnocoOsl 3agaHus (yHKOMU. B3auMHO oOpaTHble (PyHKUIMW.
Komnozummst gynkumii. 'padpuk QyHKOUM. OneMeHTapHble NPeoOpa3oBaHUs
rpadukoB QpyHKIWHA.

OOnacTe onpeneneHnss 1 MHOXKECTBO 3HaueHUil QyHkumu. Hynm QyHkomm.
[TpoMexyTKHM 3HAKOMOCTOSHCTBA. YETHBIE U HeuéTHbIE PyHKIMH. [lepruoanueckue
¢yHkuun. [IpoMexyTkn MOHOTOHHOCTH (PyHKIMH. MakCUMyMbl U1 MUHUMYMBI
¢dyHkuuu. Hanbomnpee 1 HaMMEHbIIEE 3HaYeHU ST (PYHKIIMHM HA TPOMEXKYTKE.

Jlunelinas, kBaapatuyHas W APOOHO-TMHEHHAs (PYHKIMU. DJIEMEHTaApHOE
UCCJICIOBAHUE U TIOCTPOCHUE UX IPa(UKOB.

CreneHHas (pyHKIMS C HATYPAIBHBIM M LIENIbIM MOKa3zareneMm. E€ cBoiicTBa u
rpaduk. CoicTBa ¥ rpaguK KOPHS N-0i CTENEHN Kak (YHKIMK OOpaTHOW CTENECHA
C HATyPAJIbHBIM NTOKA3aTENIEM.

[TokazarenpHas W jorapupmuyeckas (PyHKIMU, UX CBOWCTBA W TpaduKH.
Hcnonb3oBanue rpadukoB GyHKIUI A5 pELICHHUS YPaBHEHHIA.

TpUroHOMETpUYECKAst OKPY>KHOCTb, ONPEICICHAE TPUTOHOMETPUUYECKUX
(PYHKIIMI YMCIIOBOTO apryMEHTA.

OYHKIHMOHAJIBHBIE 33aBUCUMOCTH B PEIbHBIX MPOLECCAX M SBICHUSIX.
['padmku peasibHbIX 3aBUCUMOCTEH.

Havana maremaTnyeckoro aHajamnsa

[TocnenoBarenpbHOCTH, CHOCOOBI 3adaHMs MOCIEaOBaTenbHOCTER. Meroa
MaTeMaTHYECKON MHAYKIMA. MOHOTOHHBIE M OTPAHUYEHHBIE MTOCIICA0BATEIBHOCTH.
HcTopusi BOBHUKHOBEHUST MAaTEMATHMYECKOr0 aHAIM3a Kak aHann3a OECKOHEYHO
MaJbIX.

ApudpmeTruecKas U TeOMETPUYECKAs Mporpeccuu. beckoneyHo yOriBaromas
reomeTpradeckas nporpeccus. Cymma OECKOHEYHO YOBIBAMOIIEH FEOMETPUUECKOMN
POTPECCHN. JIMHENHBIN U 3KCITOHEHIMAIBHBINA pocT. Huco e. GopMyIia Cl0KHBIX
OPOUEHTOB. M CHOJIb30BaHME TPOrPECCMU  AJIi  PELICHUS pPeajbHBIX — 3a7ad
NPUKIIATHOTO XapaKTepa.



HenpepoiBHble (yHKUMM W MX cBoiictBa. ToukM paspeiBa. ACUMNOTOTHI
rpagpukoB (yHkumi. CpoiicTBa (YHKUMI HENpepbiBHBIX Ha oTpe3ke. Meroa
MHTEPBAIOB /Ul PELICHHMsS HEPABEHCTB. [IpUMEHEHME CBONCTB HENPEPLIBHBIX
(GyHKUMIA Uis penieHus 3a1a4.

[lepBas u Bropas npou3BoAHbIC (PyHKUKMK. ONpeaeneHne, reOMETPUYECKUN U
(Gu3NYECKUii CMBICH MPOU3BOAHON. YpaBHEHHE KacaTeIbHON K rpa@uky GyHKUMH.

[TponzBoanbie  sneMmeHTapHbiX  Gynkuwmii.  [lpou3BogHas  CyMMBI,
MPOU3BEACHMS, YACTHOIO U KOMIIO3M LMK (DYHKLIHHA.

MHuoxecTBa H JIOTHKA

MHOXECTBO, ONEpalMM Hajd MHOKECTBAMM M WX CBOMCTBA. J(Marpammel
Olinepa-Benna. [IpuMeHeHHE TEOPETUKO-MHOXKECTBEHHOIrO  amnrapara Juis
ONMHMCAHHWA PEaNbHBIX MPOLECCOB M SABJIICHWH, NMPH PEIICHUH 3aJad M3 JIPYTux
y4eOHBIX MPEAMETOB.

Onpenenenne, TeopeMa, CBOMCTBO MATeEMaTHYECKOro OOBEKTA, CIEACTBHE,
J0KA3aTe/IbCTBO, PABHOCU/ILHBIC YPABHEHUSL.

11 KJIIACC

Yuc1a ¥ BbIYHCICHHSA

Harypasibubie U neibie uncna. [IpuMeHeHue npu3HaKoB ACIMMOCTH LIEJIbIX
yucen, HauOonbmid o0wmii paenurens (nance — HOJl) m HaumeHnbliee oduiee
kparHoe (nanee — HOK), octarkoB no Moy, anroputma EBkianaa juis peuieHus
3a/1a4 B LEJIBIX YHCTax.

KomrmiekcHele uncna. AnreOpandeckas W TpUrOHOMETpUuecKas (OpMBbI
3aMUCH KOMIUIEKCHOTO 4ucla. ApUPMETUYECKHE ONEpalMud C KOMIUIEKCHBIMM
yuciamu. M300pakeHHe KOMIUIEKCHBIX YMCEJl HA KOOPAMHATHOH IUIOCKOCTH.
®opmyia Myaspa. Kopau n-0il creneHud U3 KOMIUIEKCHOro vucia. [Ipumenenue
KOMIIJIEKCHBIX YMCEJT IJ1sl PeLICHUs] (PU3NUYECKUX U TEOMETPUUYECKUX 3a1au.

YpaBHeHUS H HEPABEHCTBA

Cucrema 1 COBOKYNMHOCTh YPAaBHEHHI M HEPABEHCTB. PAaBHOCHITBLHBIE CHCTEMBI
M CUCTEMBI-CIIE/ICTBHS. PaBHOCHIILHBIE HEPABEHCTBA.

Or0op  KOpHEH  TPUrOHOMETPUYECKMX  YPABHEHHH C  MOMOLILIO
TPUTOHOMETPUUECKON OKPYIKHOCTHU. PellieHne TpPUrOHOMETPUYECKUX HEPABEHCTB.

OcCHOBHBIE  METO/(Bl  PELICHHS T0Ka3aTeIbHBIX W JIOrapu(pMHUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IBI PELIEHHS HPPALMOHAIIBHBIX HEPABEHCTB.

OCHOBHBIE METOIbl PEIICHHMS CHUCTEM M COBOKYIHOCTEH PpalHOHAIBHBIX,
UpPpaLMOHAIbHBIX, I0KA3aTEIbHBIX U JIOrapu(MUUECKUX YPABHEHHUIA.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C [IAPAaMETPaMHU.



[IpuMeHEHHE YPABHEHUI, CUCTEM U HEPABEHCTB K PELIEHUIO MATEMATUYECKUX
3a/1a4 U 3374 U3 Pa3Iu4HbIX 00J1acTell HAYKU U PEeabHOMN KU3HU, HHTEPIPETALUs
NOJTYYEHHBIX PE3YIbTATOB.

DyHKUHMH ¥ rpaduKkH

I'padpuk xomnozunmu QyHKIMA. ['eomerpudeckue 00pa3bl ypaBHEHWHA WU
HEPABEHCTB HA KOOPAMHATHOM MJIOCKOCTH.

TpuronomeTpuueckue QyHKIMHU, UX CBOHCTBA U rpaduKy.

['padpmueckne METONBI pEUICHUsS YPABHEHW W HEPABEHCTB. [ 'paduueckue
METO/IbI PELICHUS 33]1a4 ¢ TapaMeTPaMH.

Hcnonb3oBanne rpadukoB (QyHKOMNA JUIsl HMCCICAOBAHMS MPOLECCOB H
3aBUCUMOCTEHN, KOTOPbIE BO3HMKAKOT MPU PEUICHWH 334a4 W3 APYTUX YYEOHBIX
MPEAMETOB U PEATbHOM YKU3HHA.

Hauana maremMaTH4eckoro ananansa

[IpuMeHEHHE MPOU3BOJHON K MUCCIICAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh W
3KcTpeMyMbl. HaxoskaeHne HanboIbIIero ¥ HAMMEHBIIETO 3HAYEHUH HENPEPHIBHOM
()YHKIIMM HA OTPE3KE.

[IpuMeHEeHHE NPOM3BOAHON JUIsl HAXOXKICHUS HAWIYUIIEr0 PELICHHS B
OPUKIIAJHBIX 337a4ax, Ul ONPEICICHHS CKOPOCTM M YCKOPEHHs MpOoLecca,
3aIaHHOTO (POPMYJIOH WA rpaduKoOM.

[TepBooOpa3Has, OCHOBHOE CBOMCTBO mNepBOOOpa3HbIX. llepBooOpasHbie
3JNIEMEHTapHBIX PyHKUMA. [[paBuiia HaX0KIEHUS IEPBOOOPA3HBIX.

HuTerpan. ['eoMeTpuyecKnii CMBICI MHTETpasia. BeunciaeHne onpeaeiéHHOro
uHTerpaia no gpopmyne Herorona-JlehOHua.

[IpuMeHeHHEe WHTErpajia Al HAXOXKICHUS IUIOIAACH MIOCKUX (QUryp u
00BEMOB FEOMETPUYECKHX TEJT.

[Tpumepbl pemiennii  nupepeHIMATBHEIX  ypaBHEHUH. Maremarndeckoe
MOJCIUPOBAHUE PEATBHBIX TMPOLECCOB € MOMOWBI  Iu(PepeHIMaTbHBIX
YPaBHEHU.



[UDIAHUPYEMBIE PE3VJIBTATBI OCBOEHHA VYUYEBHOI'O KVYPCA
«AJII'EBPA 151 HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»
(YITJIVYBJIEHHBIM YPOBEHH) HA VYPOBHE CPEJIHEI'O OBIIEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaskIaHCKOro BOCIMTAHUSI:

c(OPMUPOBAHHOCTh IPAKIAHCKOM MO3AIMK 00YYAOIIErOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOTO OOIIECTBA, MPEACTABICHAE O MATEMATHYECKUX
OCHOBaX (PYHKIMOHUPOBAHUS PANIMYHBIX CTPYKTYP, SBJICHHAW, OPOLEAYP
rpakKaaHCKoro  odmectBa  (BBIOOPBI,  ONPOCHI W JIPYro€),  yMEHHUE
B3aMMOJCHCTBOBATh C COLMAIBHBIMA HWHCTUTYTAMM B COOTBETCTBMM C HX
(YHKIMSAMHA U HA3HAYEHUEM;

2) IaTPUOTHYECKOr0 BOCIIUTAHHUS:

c(hOPMUPOBAHHOCTH POCCUHCKON TPaXKAAHCKOW HMIECHTUYHOCTH, YBAKCHHS K
MPOIIJIOMY M HACTOSIIEMY POCCUHCKOW MATE€MATHKH, LIEHHOCTHOE OTHOLICHUE K
JOCTHKEHUAM POCCUHCKAX MATEMATUKOB U POCCUIUCKOA MATEMATUUECKOMN LIKOJIBI,
UCIOJB30BAHUE 3TUX JOCTIDKEHWH B JAPYTUX HAayKax, TEXHOJOrMsX, cdepax
SKOHOMUKH,

3) AyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSI:

OCO3HAHUE AYXOBHBIX LIEHHOCTEH POCCUICKOrO HapoAa, cpOopMUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHMSI, 3TUYECKOIO MOBEACHUS, CBA3AHHOIO C MPAKTUYECKUM
MPUMEHEHUEM NOCTHIKEHUH HAYKH U AEATENBHOCTBIO YYEHOT0, OCO3HAHUE JIMYHOTO
BKJIaJa B MOCTPOEHUE YCTOWUMBOrO Oy AyIIETO;

4) 3CTeTU4eCKOro BOCIIUTAHMS

ACTETUYECKOE OTHOILIEHWE K MHPY, BKIIHOUAs 3CTETHKY MAaTEMaTUYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 33144, PEIUICHHIA, PacCy>KIEHHUI, BOCIPUUMYHBOCTD K
MAaTEMATUYECKUM ACTIEKTaM Pa3JIM4HbIX BUAOB HCKYCCTBA,

S) pu3nveckoro BOCHUTAHUSA:

C()OPMUPOBAHHOCTh YMEHUS MPUMEHATH MATEMATUYECKUE 3HAHUS B
MHTEPECAX 310POBOT0 M 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOLIEHUE K
CBOEMY 3JI0POBBIO (30pOBOC MHUTAHWE, COAJTAHCUPOBAHHBIA PEXKUM 3aHATHH W
OT[bIXa, pPeryispHas Quanveckas akTUBHOCTb), (PU3HMUECKOE COBEPLICHCTBOBAHUE
IIPU 3aHATUSAX CIOPTUBHO-030POBUTENBHON IEATETBHOCTBIO,

6) TPy10BOr0 BOCIMTAHUSL:

FOTOBHOCTb K TpPYAy, OCO3HAHWE LIEHHOCTH TPYIOJIIOOUs, HMHTEPEC K
pa3nmauHbIM  cepaM  TPO(ECCHOHANBHOW  ACATENIbHOCTH,  CBSI3aHHBIM €
MATEMATHKOW M €€ MPUJIOKEHUSIMH, YMEHUE COBEPIIATH OCO3HAHHBIM BBHIOOD
Oynymed npodeccu U PeaM30BBIBATH COOCTBEHHBIC KU3HCHHBIC IUJIAHBI,



FOTOBHOCTh M CIHOCOOHOCTH K  MATeMaTH4ecKoMy  OOpa3oBaHUKD U
caM000pa30BaHUI0 HA MPOTSHKEHUM BCEH KM3HM, TOTOBHOCTh K AKTHBHOMY
VYACTHIO B PEIICHUHN MPAKTUYECKUX 3a1a9 MATEMATUYECKON HAIPABICHHOCTH,

7) 3KOJIOTHYECKOT0 BOCIIUTAHUS :

C()OPMUPOBAHHOCTh  3KOJIOTUYECKOM  KyJIBTYpbl, TNOHWMAHWE BIMSHUS
COLMAITBHO-3KOHOMHYECKUX MPOLECCOB HA COCTOSHUE MPUPOJHON M COLMATBHOM
Cpebl, OCO3HAHKUE TTO0ATBHOIO XapaKTepa HKOJIOTHUECKAX MPOOIeM, OPUEHTALUS
HA MPUMEHCHHE MATeMaTHYECKWX 3HAHWWA Jns peuieHus 3a1ad B o0nactu
OKPYXKAarOIIEH Cpepl, IJIAHUPOBAHUE TOCTYNKOB W OLEHKA HMX BO3MOKHBIX
MOCJIEICTBUAN ISl OKPY KAOILEN CPEBI;

8) neHHoOCTH HAYYHOI O MO3HAHMS:

c()OPMUPOBAHHOCT MHMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH M OOLIECTBEHHON NPAKTUKHW, TOHUMAHUE MATEMATUYECCKOM
HAYKH Kak cepbl YEITOBEUECKOM JEATEILHOCTH, 3TAMOB €€ PA3BUTHS U 3HAUUMOCTH
JUTS Pa3BUTHS LIMBUIA3ALNH, OBJIAJICHUE S3BIKOM MATEMATHKH MU MaTEMaTHYECKOM
KYJIBTYPO#l KaKk CPEACTBOM MTO3HAHUSI MUPA, TOTOBHOCTH OCYIIECTBIISATH MPOCKTHY IO
M UCCJIEIOBATENBCKY IO IEATETbHOCTD MHANBUAYAJIBHO U B TPYIIIIE.

METAIPEJIMETHBIE PE3YJIBTATDBI

Io3naBaTe/ibHbIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eiicTBUS

ba3osble Jornyeckue aeiicrus:

BBIABJIATE U XapakTepU30BaTh CYIIECTBEHHBIE MPU3HAKK MaTEMaTHYECKUX
OOBEKTOB, TIOHATWH, OTHOLICHWA MEXKAY MOHATUAMH, (HOPMYIHPOBATH
OTIPEACTICHUS TOHATHI, YCTAHABIMBATH CYLICCTBEHHBIN MPU3HAK KIAaCCU(UKALWH,
OCHOBaHUs 17151 0000UICHHS U CPAaBHEHMSI, KPUTEPUX TPOBOAMMOI0 aHAJIN3A,

BOCIpUHUMATh,  (OPMYJIMpPOBaTh W NPeoOpa3OBBIBATE  CY)KICHUS:
YTBEPAUTENIbHBIE U OTPULATENIBHBIE, €AMHUYHBIC, YACTHBIE U OOLIUE, YCIOBHBIC,

BBISBJIATHE MAaTEMATUYECKAE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IIPOTHUBOPEYUS
B (paKkTax, AAHHBIX, HAOIIOACHUSX W YTBEPKICHUSX, MPEAJIArarb KPUTCPUH IS
BBISBJICHHS 3aKOHOMEPHOCTENA W ITPOTUBOPEUNIA,

JeNaTb BBIBOABI C WCIOJIB30BAHUEM 3aKOHOB JIOTHMKH, ACAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIOYCHUN, YMO3AKIIFOUCHUH 110 aHAJIOTHH,

IIPOBOANTE CAMOCTOATENIBHO A0KA3aTEIbCTBA MATEMATHYECKUX YTBEP)KIACHHN
(MpsiMbIE W OT MPOTUBHOTIO), BEICTPAUBATh APTyMEHTALIMAIO, PUBOJANATH IPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC CY>KIECHUS U BBIBOJIBI,

BBIOMPATh CMOCO0 pelieHus y4eOHOW 3adaud  (CpaBHUBATh HECKOJIBKO
BApHAHTOB PEIIECHMS, BEIOMPATh HAMOOJIEE MOIXOASIINHI C YUETOM CaMOCTOSATEIBHO
BbIICTIEHHBIX KPUTECPHEB).

ba3oBble uccienoBare/bCKue AeicCTBUA:



UCIOJb30BaTh BONPOCHI KaK MCCIEAOBATEIBCKUIT WHCTPYMEHT IMO3HAHWUS,
(opMynupoBaTh  BOMPOCHI,  (PMKCHPYIOIIME  MPOTHBOPEUME,  MpoOseMy,
YCTaHABJIMBATh UCKOMOE W JAHHOE, (POPMHPOBATH TMOOTE3Y, APrYMEHTUPOBATH
CBOIO MO3HILIAI0, MHEHUE,

IPOBOANTH CAMOCTOSTENIBHO CIJIAHWPOBAHHBINA SKCIEPUMEHT, UCCIICOBAHHUE
N0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00BEKTA, SIBIICHUS, MPOLIECCa,
BBISIBJICHUIO 3aBUCUMOCTEH MEXIy OOBEKTAMH, SIBICHUSIMH, TPOLECCAMMU;

CaMOCTOATEbHO (POPMYIMPOBAaTh OOOOMICHUS M BBIBOJBI MO PE3yJibTaTam
OPOBECAEHHOTO  HAONIOACHHWS, WCCIENOBAHUS, OLCHWBATH  JTOCTOBEPHOCTH
MOJTyYEHHBIX PE3YJIbTaTOB, BEIBOJAOB U 00OOIICHMIA;

NPOrHO3MPOBATh BO3MOXKHOE PA3BUTHE MPOLECCA, A TAKXKE BBIABUIATH
NPEINOJIOKEHUS O €T0 PA3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ nnpopmanueii:

BBISBJIATH A€(PUUIUTE MTHPOPMALMH, JAHHBIX, HEOOXOAUMBIX [UIsl OTBETA HA
BOMPOC U [UIsl PELICHUS 3a/1a4H,

BbIOMpaTh HH(POPMALIMIO U3 UCTOYHUKOB PA3JIMYHBIX THIIOB, AHAJTM3UPOBATH,
CUCTEMATHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMALIMIO PA3TMYHBIX BUAOB U POpPM
NPEICTABICHNUS,

CTPYKTYPUPOBaTh WMH(OPMALHKIO, MPEACTABIATh €€ B Pa3IMyHbIX (PopMax,
WLTIOCTPUPOBATH IPaPUUECKH,

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

KoMmyHHKaTHBHBIE YHHBEpPCAJbHbIE Y4eOHbIe AeiCTBUS

O01menne:

BOCIIPUHUMATh U (POPMYIMPOBATE CY>KICHHUS B COOTBETCTBUU C YCIOBHSIMH U
LEJSIMA OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPAYKATh CBOKO TOUKY 3PEHHUS B YCTHBIX
M THCBMEHHBIX TEKCTaX, JaBarTh MOACHEHHS 10 XOIy PpPELICHUS 3a1ayM,
KOMMEHTUPOBATH MOy YEHHBIN pe3yJIbTar;

B X0/ OOCY>KIIEHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYKAACMOH TEMBI,
npoOJieMbl, pEIIacMOM 3a7auv, BBICKA3bIBaTh HWJIEW, HALECJICHHBIE HA TOMCK
pELIEHUs, COIOCTABIIATE CBOW CYXKIACHHSA C CYXKACHUAMH APYIHUX YYaCTHUKOB
auanora, oOHApYXMBaTh PA3JIMUME M CXOACTBO MO3ULMIM, B KOPPEKTHOWH (opme
(opMyITUPOBATH PA3HOIIIACHS, CBOM BO3PAKCHHS,

MPEACTABIIATE PE3YIBTATHI PELICHUS 3aa4, SKCIEPUMEHTA, UCCIEA0BaHNUS,
NPOEKTa, CaMOCTOSATENIBHO BBIOMpPATh (QOpMaT BBICTYIUICHHS C YUYETOM 3ajad
NPE3EHTALMA U OCOOCHHOCTEH ay IUTOPHUU.

PeryasiTuBHbIe YHHBepCaJbHbIe YUeOHbIE JeiiCTBUS
Camoopranusanusi:



COCTABJISITH IJIAH, AJITOPUTM PEIICHUS 3a/1a4, BEIOUPATh COCOO pEUIEHUS C
YYETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBAThH
Y KOPPEKTUPOBATh BAPUAHTHI PEHICHUH ¢ YU4ETOM HOBOM MH(pOpMaINu.

CaMOKOHTPOJ/Ib, SMOIIUOHAJILHBIN HHTEJJIeKT:

BJIAJCTh  HABBIKAMM  MO3HABATECIbHONH  perekcMM  Kak  OCO3HAHUs
COBEPIIAEMBIX JCHCTBUIM M MBICIIMTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB, BIAACTh
cnoco0amMu  CaMOMPOBEPKH, CAMOKOHTPOJISL MpOIEcca M pe3ysibTara PEHICHUS
MAaTEMATHYECCKOM 3a1a4H;

NPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYThH MPH PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBLCTB, JAHHBIX,
HaWJIEHHBIX OMIUOOK, BBISBJIEHHBIX TPYHOCTEIH;

OILICHMBATh COOTBETCTBUE PE3yJIbTaTa UEIN U YCIOBUSAM, OOBICHSITH MPUYUHBI
JOCTHKCHUS WM HEOCTHXKCHHS PE3YJITATOB JEATEILHOCTH, HAXOAUTH OLIMOKY,
JaBaTh OIIEHKY MTPUOOPETEHHOMY OTIBITY.

CoBMecTHASI 1ESITEILHOCTD:

MOHUMATh M HCIOJIb30BATh MPEUMYIINECCTBA KOMAHIHONH W WHAMBUAYaTbHOM
pabOThl MpH PEHICHUA YYE€OHBIX 3aJa4, MNPUHUMATh [€JIb COBMECTHOMN
JEATENBHOCTH, TUIAHUPOBATh OPraHU3aliil0 COBMECTHOH padOThI, paclpeeisTh
BU/JIbI pabOT, 1OrOBapUBaThCS, 00CYKIATh MPOIIECC U PE3YJIbTaT padOThI, 00001ATh
MHCHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B IPyMIOBBEIX (opmax paboTel (0OCY>KacHHS, OOMEH MHEHUA,
«MO3TOBBIE IITYPMbI» U UHBIEC), BBIMOJHSATH CBOK YaCTh Pa00OTHI U KOOPJAMHUPOBATh
CBOM JICUCTBHS C IPYTUMH YJICHAMH KOMaH/Ibl, OLICHMBATh KAYE€CTBO CBOETO BKJIA/A
B OOmMA TPOAYKT MO KpUTEpUsM, CHOPMYJIMPOBAHHBIM  yYaCTHUKAMHU
B3aUMOJICCTBUSL.

HPEAMETHBIE PE3YJIBTATDBI

K koHiy o0yuenus B 10 kjaacce 0OOydYarOIIMKACS MOJYYUT CIEAYIOLINAC
MPEAMETHBIE PE3YJIBTATHl IO OTACIBHBIM TEMaM padoueli mporpammbl y4eOHOTO
Kypca «Anrebpa 1 Hayajla MaTEMaTHYECKOTO aHATTU3ay .

Yucaa v BBIYUCTCHUS:

CBOOOJHO OINEPUPOBATh MOHATHSAMU. PAMOHAIBHOE 4YKCIIO, OCCKOHEYHAs
NepUoauYecKasl JapoOb, MPOLEHTHI, HWPPALMOHAJIBHOE YWCI0, MHOMXECTBA
PALMOHAIBHBIX U ACHCTBUTEIIBHBIX YUCEN, MOAYJIb ACHCTBUTEIILHOTO YUCIIA,

NPUMEHATh JpOOM M TPOUEHTHI JUIsl PEUICHHS NPUKIAJAHBIX 3aJa4 W3
Pa3INYHBIX OTPACIIENA 3HAHUN U PEATBHON KU3HU,

MPUMEHSTH MPUONMKEHHBIE BEIUMCIICHUS, TPABUJIa OKPYIJICHUS, TPUKUAIKY U
OLICHKY Pe3yJIbTara BEIUYNUCIICHUI,



CBOOOJHO OMNEPUPOBATH TMOHATUEM. CTENEHb C LEJbIM OKA3aTeleM,
MCIOJIb30BaTh MOAXOAAINYI0 (POPMY 3aMUCH JEHCTBUTEBHBIX YMCEI ISl PEIICHUS
MPAKTUYECKUX 3a/1a4 U MPEICTABIICHUS JaHHBIX,

CBOOOJHO OMEPUPOBATH MOHATUEM: APUPMETHUECKUH KOPEHb HATypalbHON
CTCIIECHH,

CBOOOHO OMEPUPOBATH MOHATUEM: CTENECHD C PALIMOHAIBHBIM MOKA3ATENEM,

CBOOOJHO ONEPUPOBATh MOHATHUSAMH. JIOTApU(PM UKCIA, JCCATHYHBIE U
HATYpPAIbHBIE TIOTAPU(PMBIL,

CBOOOJHO ONEPUPOBATH MOHATUSAMHU. CHHYC, KOCHHYC, TAaHT'€HC, KOTAHIEHC
YHCJIOBOI'0 apryMEHTa,

OIIEPUPOBATEL MOHATUAMU. APKCUHYC, aPKKOCHHYC W apPKTaHT€HC YHUCIOBOIO
apryMeHTa.

YpaBHeHHS H HEPABEHCTBA:

CBOOOJHO OIMEPUPOBATh MOHATHSMHU: TOXKIECTBO, YPABHEHHE, HEPABEHCTRO,
PABHOCHUJIBHBIEC YPABHEHUS U Y PABHCHUA-CIICICTBHS, PABHOCUIILHBIE HEPABEHCTBA,

OPUMEHATh PA3JIMYHBIE METOMBl PEIICHUS PALMOHAIBHBIX W APOOHO-
panvoOHANBHBIX YPAaBHEHHWHA, NOPUMEHATH METOJ WHTEPBAJIOB JUIA PEIICHUSA
HEPABEHCTB,

CBOOOJTHO OMEPUPOBATH MOHATUSMH. MHOTOYIEH OT OJHOH MEPEMEHHOM,
MHOTOYJIEH C UENBIMU KO3PPUIMEHTAMU, KOPHA MHOTOYJICHA, TPUMEHSTH JCJICHUE
MHOIOYJIEHA Ha MHOIOYIEH C OCTarkoMm, teopemy besdy u teopemy Buera mid
pELICHN 3a0aY;

CBOOOJHO OMNEPUPOBATh MOHSATUSMHU. CHCTEMA JIMHEHHBIX YPaBHEHWH,
MaTpuLa, OMNPEAEIUTENh MATpPULbl 2 X 2 KW €ro TeOMETPUYECKUH CMBICT,
MCITOJIb30BATh CBOMCTBA ONpEAENUTENs 2 X 2 JUIs BBIYMCIICHHMS €0 3HAYCHUS,
MPUMEHATE ONPEACIIUTENA JUIA PELIEHUS CUCTEMBl JIMHEHHBIX YpPaBHEHWH,
MOJEIUPOBATH PEAIBHBIE CUTYALMH C MOMOILBK CUCTEMBI JTUHENHBIX YPABHEHUH,
WCCIIENOBATH TOCTPOCHHBIE MOJEIA C TOMOIIBIO MATPULl U OIPEHACITUTEIIEH,
WHTEPIPETUPOBATH MMOIYYEHHBIA pPE3yJIbTarT,

UCIOJb30BaTh CBOWCTBA JCHCTBUMH € KOPHAMH JJsi MpeoOpa3oBaHMs
BBIPOKCHU,

BBITIOJIHATH MPE0OPa30BaHUs YACIOBBIX BBIPAKECHUH, COAEPKAILMX CTETICHA C
PAlMOHAIBEHBIM ITOKA3aTEIEM;

UCIOJIb30BaTh CBOICTBa JgorapugmoB JUTS npeoOpa3oBaHus
Jorapu(hpMUUYECKUX BBIPAKCHHIA,

CBOOOJHO ONEPUPOBATH MOHATUSAMHU. HWPPALMOHAIBHBIE, TOKA3aTEIbHBIE W
Jorapu(pmMHUECKUE YPABHEHUS, HAXOAUTh X PEIIEHHS C MOMOIIBIO PABHOCHIIbHBIX
[IEPEXOI0B UITA OCYILECTBIISAS IPOBEPKY KOPHEH,



OPUMEHATh OCHOBHBIE TPUTOHOMETPHUECKUE (POPMYJIBI TS MPeoOPa3OBaHUs
TPUTOHOMETPUYECKUX BBIPAKCHUI;

CBOOOJHO ONEPUPOBATh MOHATHEM: TPUTOHOMETPUUYECKOE YPABHEHHE,
OPUMEHATh  HEOOXOauMble  (OPMYJIbI  JUIsl  PELICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUAX YPABHEHMIA,

MOJICTTUPOBATh pEAIbHbIE CUTYallMd Ha S3bIKE anreOpbl, COCTABJIATH
BBIPOKEHUS, YPABHEHUWS, HEPABEHCTBA MO YCJIOBHKO 33Ja4d, WCCIEA0BATh
NOCTPOCHHBIE MOJCITN C UCIOJIB30BAHUEM anmapara ajureopsi.

DOYyHKIHUH U rpaduKH:

CBOOO/HO OMEPUPOBATh MOHATHIMHA: (PYHKLHS, CIOCOOBI 3a1aHust (PyHKIMH,
B3aMMHO OOparHble (QYHKIUM, KoMmMmo3uuus (QyHKuuid, rpaduk QyHKOMY,
BBITIOJTHATH 3JIEMEHTAPHBIE MTPE0OPa30BaHus IpapuKoB PyHKLHAI;

CBOOOJHO OMEPUPOBATh MOHATHAMHU: O0JACTh OMPEACICHHS M MHOKECTBO
3HAUEHUI PYHKIMH, HYJIM QYHKIUH, TPOMEXKYTKH 3HAKOMOCTOSIHCTBA,

CBOOOJHO OINEpPUPOBATh NOHATHIMH. YETHBIE M HEUYETHBIE (PyHKIMH,
nepuoANYECKAe (PyHKIMM, MPOMEKYTKA MOHOTOHHOCTH (DYHKLIMW, MAKCUMYMBbI U
MUHUMYMBl (PyHKIMM, HaumOOJbIIee M HAUMCEHbIIEE 3HAUYeHUE (YHKIMU Ha
MPOMEKYTKE;

CBOOOJHO OMEPUPOBATH MOHATUSAMU. CTENEHHAs (PYHKLIHS C HATypalbHbIM U
LENIBIM OKa3aTeneM, rpaQuk CTENEHHOW (PYHKIMH C HATYpPaJbHBIM M LEbIM
nokasareynemM, rpaguk KOpHs N-0il CTENeHM Kak (PyHKUMM OOpPATHOW CTENEHU C
HATYpPAJIbHBIM MMOKA3aTENEM;

ONECPUPOBATh TOHATUSMU. JIMHEHHAS, KBAJApPaTUYHAs W JPOOHO-TUHEHHAs
()YHKLIMH, BBIOJHATH 3JIEMEHTAPHOE UCCIIEA0BAHUE U MTOCTPOEHHUE UX TPAPUKOB,;

CBOOOJHO ONEPUPOBATh MOHATHAMM. IMOKa3areiabHas W Jorapupmuyeckas
(YHKIMK, WX CBOWCTBA WM TrpaduKH, HCMONB30BaTh MX TpauKH Uil PEUICHHS
YPaBHEHHI,

CBOOOJHO OMNEPUPOBATH MOHATUSAMHU. TPUTOHOMETPUYECKAs OKPYKHOCTH,
OTPEACTIEHNE TPUTOHOMETPUYECKHUX (DYHKIMI YUCIIOBOTO apryMEHTA,

UCIOJIb30BaTh rpapuku (QyHKOMA 718 UCCIIEIOBAaHUS MPOLECCOB U
3aBUCUMOCTEN MPHU PEIIECHUM 33]a4 M3 APYruX YUYeOHBIX MPEAMETOB M PEabHOMN
YKU3HU, BBIPAKATh (POPMyIaMH 3aBUCUMOCTH MEXKITY BEIMUMHAMH,

Havana maremMaTH4eckoro anajansa:

CBOOOJHO OMNEPUPOBATH MOHATHAMH: apU(PMETHUECKAsT M TEOMETPHUYECKAsS
nporpeccusi, 0ECKOHEUHO yOBIBAKOIIAS T€OMETPUYECKAs MPOTPECCHs], JIMHEHHBIN 1
AKCIMOHEHIMATIBHBINA POCT, POPMYyIIa CIOKHBIX MPOLIEHTOB, HIMETh MPEACTABICHUE O
KOHCTAHTE;

UCMOJIb30BaTh MPOrPECCUU AJII PELICHUS PEAbHBIX 3a/1a4 MPUKIAAHOTO
Xapakrepa;



CBOOOHO ONEPUPOBATH MOHIATHIMH: MOCIEA0BATENLHOCTb, CIOCOOBI 3a1aHus
[TOCJIEAOBATENBHOCTEN, MOHOTOHHBIE W OrPaHUYEHHBIE [OCIEI0BATEILHOCTH,
[IOHUMATh OCHOBBI 3apPOXKAEHHs MAaTeMarTM4yecKoro aHajau3a Kak aHajmsa
OCCKOHEYHO MAaJIbIX;

CBOOOJIHO ONEPUPOBATH MOHITUAMU: HEMPEPBIBHBIC ()YHKIMH, TOUKH Pa3pbIBa
rpaduka QyHKIMK, aCHMIITOTHI rpaduka PyHKINN;

CBOOOJHO OMEpPUPOBaTh MOHATHEM: (DYHKIMS, HEMPEPBIBHAS HA OTPE3KE,
NPUMEHATH CBOMCTBA HEMPEPBIBHBIX (DYHKIWI 7Sl pELICHMS 3a/1a4,;

CBOOOJHO ONEPUPOBATH TMOHATUSIMU. TEpBas W BTOpas MNPOU3BOJIHBIC
(yHKIMH, KacaTenbHas K rpaduKy QyHKINW,

BBIYUCIIATE MTPOU3BOJHBIE CYMMBI, POU3BEAEHHUS, YACTHOIO U KOMIIO3ULIAHA
IBYX (DYHKIWI, 3HATh MPOU3BOIHBIC AIEMEHTAPHBIX (PYyHKIIHIA;

UCIOJb30BaTh TEOMETPUUCCKHI W (PU3MYECKHMIA CMBICT TPOWM3BOJHONW AJIs
perenus 3anauy.

MHoKecTBa U JIOTHKA:

CBOOOJHO  OMEPUPOBATh  MOHATHUSIMU.  MHOKECTBO, OMNEpaluu  Hax
MHOXKECTBAMMU;

UCIIOIB30BaTh TEOPETHKO-MHOXKECTBEHHBIH arapar Ui OMUCAHUS pPealbHbIX
IPOLECCOB U SIBJIEHUH, MPU PELICHAN 33144 U3 IPYTUX YUYCOHBIX MPEAMETOB;

CBOOOJHO OMEPUPOBATH TMOHATHUSIMU. OIPEACICHUE, TEOPEMA, YPABHEHHE-
CJICICTBUE, CBOMCTBO MAaTEMATUYECKOTO O0BEKTA, JOKA3ATENBCTBO, PABHOCUIIBHBIE
VPaBHEHUS U HEPABEHCTBA.

K koHiy oOyuenus B 11 kjaacce 0OOydYarOIIMACS MOJYYUT CIEAYIOLINAC
OPEIMETHBIE PE3YJIbTaThl IO OTACIBHBIM TeMaM paboyeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayajla MaTEMaTHYECKOTO aHATTU3ay .

Yucsia 1 BIYHCICHHS:

CBOOOHO ONEPUPOBATH MOHATUSAMU. HATYPATBHOE U LENOE YUCIIO0, MHOKECTBA
HATYyPaJIBHBIX W LEIBIX YUCEN, UCIIOIB30BATh MPU3HAKUA AEITMMOCTH LIENIBIX YHCEIL,
HO/l m HOK HarypanpHbIX 4MCENl Ui PELICHHs 3a4a4, NPUMEHSTh aJrOPUTM
EBxmupa;

CBOOOJHO ONEPUPOBATh MOHATHEM OCTaTKa MO MOAYJH, 3aluChIBATH
HATypaJbHBIE YHACIIA B PA3JIMYHBIX NTO3ALIMOHHBIX CUCTEMAX CUUCIICHHUS,

CBOOOJHO ONMEPUPOBATH MOHATHAMM. KOMIUIEKCHOE YHCIIO W MHOKECTBO
KOMIUICKCHBIX YHMCEJl, MPEACTABIIATH KOMIUICKCHBIE YMCIa B IreOpanvyeckol u
TPUTOHOMETPHYECKON (POpPME, BBIMIOIHATE ApU(PMETHUECKUE ONEPAIMN C HUMU U
n300paXkaTh HA KOOPAMHATHOHN MIIOCKOCTH.

YpaBHeHHS H HEPABEHCTBA:



CBOOOJHO ONEPUPOBATH MOHATUSAMHU. HWPPALMOHAIBHBIE, TOKA3aTEIIbHBIE U
Jorapu(pMUUECKNE HEPABEHCTBA, HAXOAUTh WX PEIIEHUS €  MOMOIIBIO
PaBHOCUIIBHBIX MIEPEXOJIOB;

OCYIIECTBIATE OTOOp KOPHEH TpPH PEHICHHM TPUTOHOMETPHUYECKOTO
VPaBHEHMUS,

CBOOOJHO OINEPUPOBaTh MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOauMble  (OPMYJIbI  JUIsl  PELICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATHAMM: CHCTEMA U COBOKYIHOCTh YPABHEHHIA U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBHS, HAXOAUTDH PELICHUS
CUCTEMBI U COBOKYITHOCTEN PALMOHAIIBHBIX, UPPALMOHAIBHBIX, MOKA3aTEbHBIX U
Jorapu(pMUUECKUX YPABHEHHU U HEPABEHCTB;

pewarb panoHaIbHEIE, UppanoHaIbHBIE, [TOKa3aTEIbHEIE,
Jorapu(pMUUECKUE M TPUTOHOMETPHUYECKME YPAaBHEHUST W HEPABECHCTBA,
coleprKaliue MOAYJIU U apaMeTpsl;

OPUMEHATH TpaUUeCKUE METOMBI ISl PEIICHUS] YPAaBHEHHUI U HEPABEHCTB, a
TAKKE 3a/1a4 ¢ TapaMeTpaMy;

MOJICTTUPOBATh peallbHbIE CUTyallMd Ha S3bIKE anreOpbl, COCTABJIATH
BBIPOKEHUS, YPABHEHHWs, HEPABEHCTBA W HMX CHUCTEMBI MO YCIOBHIO 3a1ayd,
UCCIIEA0BAaTh MOCTPOEHHBIE MOJEIM C HWCIOJB30BAHMEM ammapara aureOpsl,
WHTEPIPETUPOBATH IMOJTYYECHHBIN pe3yJIbTar.

DYyHKIHH ¥ rpaGuKH:

CTpOUTHh TpapuKH KOMNO3MLIMKA (YHKIUI C TOMOIIBI0 3JIEMEHTAPHOTO
WCCJICIOBAHMS M CBOMCTB KOMITO3ULIMU JABYX (DYHKIIHIA,

CTPOUTH T€OMETPUUYECKUE 00pa3bl yPABHEHUH N HEPABEHCTB HA KOOPAMHATHOMN
IIOCKOCTH,

CBOOOJHO ONEPUPOBATH MOHATUSAMHU. TpapUKH  TPUTOHOMETPHUYECKHUX
yHKIwmii;

OPUMEHATh (QYHKUUM JII MOJCIIMPOBAHMS M WCCIICIOBAHHWS PEATbHBIX
IIPOLIECCOB.

Havajia MaTeMaTH4€CKOr0 aHA/IN3A:

MCIOJIb30BaTh MPOU3BOJHYIO JUISl UCCIIEIOBaHKUS (DYHKIIMM HA MOHOTOHHOCTB
U BKCTPEMYMBI,

HAXOAWTh HAMOOJIbIIEE U HAMMEHBIIEE 3HAUYCHUS (PYHKIIMH HEMPEPBIBHON Ha
OTPE3KE;

WCIIONB30BaTh MPOU3BOAHYIO ULl HAXOXKACHUS HAWIIY4IIEr0 pELICHUS B
MPUKIIAJHBIX, B TOM YHACJIE COLMATILHO-OKOHOMHUYECKUX, 3a0a4ax, s ONPEACIICHUs
CKOPOCTH M YCKOPEHHUS ITpoLiecca, 3aAaHHOr0 (POpMyJIOi mitn rpauKoM;



CBOOOJHO OMNEPUPOBATH TMOHATUSAMHU. TEPBOOOPA3HAs, ONPEACTEHHBIN
UHTETPAJl, HAXOJWUTh MEPBOOOPA3HBIC HIIEMECHTAPHBIX (PYHKUMHA W BBIYHCIATH
uHTerpai no gopmyne Hetotona-JIeliOnnna,;

HAXOAWTh MJIOMAAH TNIOCKUX (UTYP U OOBEMBI TEN ¢ TOMOLIBI UHTETPAIIA,

UMETh MPEIACTABICHUE O MAaTEMAaTHMYeCKOM MOJCIMPOBAHUM HA TMPUMEPE
cocrapneHus M PepeHuaNIbHbIX YPABHEHNUH,

pelaTh NPHUKIAIHBIE 337a4d, B TOM YHCIE COLMAIBHO-3KOHOMUYECKOTO W
(pU3NUECKOro XapakTepa, CpeACTBAMU MATEMATHUYECKOTO aHATTU3A.



TEMATHUYECKOE INTAHUPOBAHUE

10 KJTACC
KoaunyectBo uacos DJeKTPOHHbIE
Ne HaunmeHoBaHHe pa3feioB U TeM (uudpossbie)
n/n NPOrpamMMmBslI Bcero Konrpoabrbie | Ipakriseciite o0pa3oBaTejbHbIE
padoThI padoTbI pecypent
MHO03x€eCTBO AENCTBUTEIBHBIX YUCEL.
| Mmnorounensl. PanmoHanbHble ypaBHEHNS U 24 5
HepaBeHCTBAa. CUCTEMBI IMHEHWHBIX
YPaBHEHUI
5 Oyukuun u rpapuku. Crenennas QyHKIHS C 12 |
LIeJIbIM TIOKa3aTeseM
3 Apudmerndecknii KOpeHb N-OH CTEMEHH. 15 |
HppaunoHnanbHble ypaBHEHUS
4 ITokazatenpHast pyHkius. [TokasarenpHble 10 !
ypaBHEHUsI
5 Jlorapudmmueckas QyHKIUS. 18 |
Jlorapudmmyeckue ypaBHEHHs
6 Tpuronomerpuyeckue BbIpakeHUs U 2 !
ypaBHEHHUsI
7 ITocnenoBatenbHOCTH U POTPECCUU 10 1
HenpepsiBubie ¢pynkumn. [IponssogHas 20 1
9 [TosTOpeHue, 0O600IIeHHEe, CHCTeMATHU3ALIHS 5 5
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 11 0




11 KVIACC

KonnyecTBo uacos DJeKTPOHHbIE
Ne HaunmeHoBaHHe pa3feioB U TeM (uudpossbie)
n/n NPOrpaMMblI Bcero Konrpoabrbie | Ipakriseciite o0pa3oBaTejbHbIE
padoThI padoTbI pecypent
! Hccnenosanue GpyHKIHI ¢ TOMOIIBIO 2 5
POM3BOIHON
2 [TepBooOpa3zHasi u UHTErpaI 12 1
3 I'paduku TpUroHOMETPUUECKUX (DyHKIIH. 14 !
TpuroHomerpudeckne HepaBEeHCTBA
4 HpparmoHanbHble, TOKa3aTeNbHbIC U 24 !
norapudMdecKkue HepaBeHCTBA
KomnekcHble uncna 10 1
6 HarypanbHble 1 Liesabie yncia 10 1
CucTeMbl paliOHAIBHBIX, HPPALIMOHAIIBHBIX
7 MOKA3aTeJIbHBIX U JIOTapU(PMUIECKUX 12 1
YPaBHEHUI
8 3amauu ¢ mapamMeTpamMu 16 1
9 [TosTOpeHue, 0600IIeHHEe, CHCTeMATHU3ALIHS 16 5
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 11 0







HOYPOYHOE IIJTAHUPOBAHUE

10 KVIACC
KoaunyectBo uacos DJIeKTPOHHbIE
Ne ara udposbie
n/n Tema ypoxa Bcero Kontpoaeusre | Ipaxruuecikue fllsyqeﬂnﬂ :6[()!:;033Tenbﬂble
padoTbl padoThI pecypeni
| MHOk€eCTBO, Onepanuu Hal 1
MHOXKECTBAMHU U UX CBOMCTBA
2 Huarpammsl Diinepa-Benna 1
IIpumeHeHnne TeopeTUKo-
3 MHOXKE€CTBEHHOI'O anmnapara AJjsl peLIeHUs 1
3a7a4
Pammonanbubie uncia. OOBIKHOBEHHBIE U
4 JeCATUYHbIE IPOOH, POLIEHTHI, 1
OecKkOHEUYHbBIE TIEPUOANYECKUEe APOodH
Pammonanbubie uncina. OOBIKHOBEHHBIE U
5 JeCSITHYHbIE APOOU, MPOLEHTHI, 1
OecKOHEUYHbBIE TIEPUOANYECKUEe APOoOH
6 [Tpumenenne apodeii 1 MPOIEHTOB IS |
PELICHUs MPUKJIAIHBIX 337044
7 BxonHOI KOHTPOJIb 1 1
8 HencTBuTenbHble yncna. PanimoHanbHbie U |
HUppaLMOHAIbHBIE YHCTIa
9 Apudmernueckue onepanuu ¢ |
NEHCTBUTENIbHBIMU YUCIAMH
10 Mopnynb [EeHCTBUTEIBHOIO YUCHIA U €r0 |

CBOUCTBA




11

[TpubnmkéHHbIe BBIUNUCICHUS, TPaBUIIa
OKPYTJIEHMSI, IPUKUIKA U OLIEHKA
pe3yJibTaTa BBIYMCIIEHUI

12

OcHOBHbBIE METOABI PELIEHUS LENbIX U
IpoOHO-paLlMOHAJIBHBIX YPABHEHUH U
HEPaBEHCTB

13

OcHOBHbIE METOABI PELIEHUS LENbIX U
IpoOHO-paLlMOHAJIBHBIX YPABHEHUH U
HEPaBEHCTB

14

OcHOBHbIE METOABI PELIEHUS LENbIX U
IpOoOHO-paLlMOHAJIBHBIX YPABHEHUH U
HEPaBEHCTB

15

MHOro4jeHbl OT OJHON MEPEMEHHOM.
JleneHne MHOTO4JIeHa HA MHOTOUJIEH C
octatkoM. Teopema besy

16

MHOro4JIeHB! C LETBIMH
ko3¢ punmenramu. Teopema Buera

17

Pemenne cucteM TMHENHBIX YPaBHEHUN

18

Pemenne cucteM TMHENHBIX YPaBHEHUN

19

Martpuna CUCTEMBI IMHEUHBIX YPABHEHUI.
Onpenenurenb MaTPHULbI 2X2, €r0
reOMETPUYECKUNA CMBICI U CBOWUCTBA,
BBIYMCJICHUE €T0 3HAYEHUs

20

Onpenenurens MaTPULbI 2X2, €10
reOMETPUYECKUNA CMBICI U CBOWUCTBA,
BBIYMCJICHUE €T0 3HAYEHUs

21

IIpumenenue onpenenuTtens Ajs peLIeHUs
CHUCTEMBI JINHEWHBIX YPAaBHEHUN




22

Pemenne npuknagHbIxX 3a1a4 ¢ TOMOLIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUI

23

Pemenne npuknagHbIxX 3a1a4 ¢ TOMOLIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUI

24

KonTponbHast padora: "PaunonanbHble
ypaBHEHUsI U HepaBeHCTBA. CUCTEMBI
JMHEWHBbIX ypaBHEHUI"

25

OyHKIWsI, CocoOb! 3a0aHus (PYHKIIHH.
Bsanmuo obpatable QyHKIHH.
Komnosuuus ¢pyHkumii

26

I'paduk pyHkumnu. DneMeHTapHBIE
npeoOpazoBaHus rpadUKOB GyHKIHUN

27

OO6nacTp onpeneneHus: © MHOKECTBO
3HaueHnd pynkumnu. Hynm GyHkumm.
ITpomeskyTKHU 3HaK MOCTOSTHCTBA

28

UéTHble 11 HEUETHBIC (PYHKLINH.
[Tepnonnveckne ¢pynkimu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMU

29

MaxkcuMyMbl 1 MUHUMYMBI (DY HKITHH.
Haubonbiiee n HanMeHbIIee 3HAYCHUE
(YHKIMK Ha TPOMEKYTKE

30

JluneiiHast, KBagpaTHUHAs U APOOHO-
TuHEHHas QyHKIUT

31

DJIEeMEHTapHOE UCCIICOBAHUE U
MOCTpPOEHUE TPAPUKOB ITHX PYHKIUH

32

DJIEMEHTapHOE UCCIICOBAHUE U
MOCTpOEHUE TPAPUKOB STHX PYHKIUH




CreneHs ¢ LEBIM NTOKas3aTeaeM. buHom

33
HeroTona

34 Crenens ¢ LenapIM MokasareneMm. bunom
HeroToHna
CrenenHast QyHKUUS C HATYPAJIbHBIM H

35 LesbIM nokasartenem. E€ colicTsa u
rpadux

36 KonTponbHas padora: "CreneHHast
¢ynkums. E€ coiicTBa u rpaduk”

37 Apudmernueckuii KOpeHb HATY PATBHON
CTEIEHU U €ro CBOMCTBA

13 Apudmernueckuii KOpeHb HATY PATBHON
CTEIEHU U €ro CBOMCTBA

39 [IpeobpazoBanHys YUCIOBBIX BBIPAKEHHIH,
cozepKalyuX CTENEHU U KOPHU

40 [Ipeobpa3oBanHns YUCIOBBIX BBIPAKEHHIH,
cozepKalMX CTENEHU U KOPHU

41 [Ipeobpa3oBanHns YUCIOBBIX BBIPAKEHHIH,
cozepKaluX CTENEHN U KOPHU
HppaunonanbHble ypaBHeHUs. OCHOBHbBIE

42 METObI PELIEHUS UPPALUOHAIBHBIX
YPaBHEHUI
HppaunonanbHble ypasHeHUs. OCHOBHbBIE

43 METObI PELIEHUS] UPPALUOHAIBHBIX
YpaBHEHUI
HppaunonanbHblie ypasHeHUs. OCHOBHbBIE

44 METObI PELIEHUS UPPALUOHAIBHBIX

YPaBHEHUI




PaBHOCHIBHBIE TEPEXO/BI B PEIIEHUN

45 UpPPALMOHATIBHBIX YPAaBHEHUN

46 PaBHOCHIIBHBIE TIEPEXO/IBI B PELICHUN
UpPPAaLMOHATIBHBIX YPAaBHEHUN

47 PaBHOCHIIBHBIE TIEPEXO/IBI B PELICHUN
UpPPALMOHATIBHBIX YPAaBHEHUN

48 PaBHOCHIIBHBIE IEPEXO/IBI B PELICHUN
UPPALMOHATIBHBIX YPAaBHEHUN
CroiicTBa 1 rpaduk KOpHS N-Oi CTENeHU

49 KaK (yHKIMH OOpaTHON CTENEeHH C
HaTypaJIbHbIM MOKa3aTeNeM
CroiicTBa u rpaduk KOpHS N-Oi CTENEHU

50 KaK (yHKIMH OOpaTHON CTENEHH C
HaTypaJIbHbIM MOKa3aTeNeM
KonTponpHas pabdora: "CsoiicTBa u

51 rpaduK KOpHsI N-Of CTENEeHHU.
HppaunonanbHble ypaBHeHus"

5 CreneHb C palMOHaIbHBIM [TOKA3aTeIeM U
e€ CBONCTBA

53 CreneHb C palMOHaIbHBIM [TOKA3aTeIeM U
e€ CBONCTBA

54 CreneHb C paluOHaJIbHBIM [TOKa3aTeleM U
e€ CBONCTBA

55 ITokazatenpHast pyHKIUSA, €€ CBOHCTBA U
rpadux

56 Hcnonb3oBanne rpaduka GyHKIMH A5

peLIeHs ypaBHEHUN




Ucnonb3oanne rpaduka GyHKIUN 115

57 1
peLeHnsl ypaBHEeHUH
ITokazarenpHble ypaBHeHUs. OCHOBHbIE

58 METOBI PEIIEHUs TOKA3aTeIbHBIX 1
YPaBHEHUI
ITokazarenpHble ypaBHeHUs. OCHOBHbIE

59 METOBI PEIIEHUs TOKA3aTEIbHBIX 1
YPaBHEHUI
ITokazarenpHble ypaBHeHUs. OCHOBHbIE

60 METOBI PEIIEHUs TOKA3aTEIbHBIX 1
YPaBHEHUI

61 KonTponpHas pabdora: "[lokazarenbHas !
¢ynkuums. [lokazarenbHble ypaBHEHU"

62 Jlorapudwm umncna. Cpoiictsa norapudma 1

63 Jlorapudwm umncna. Cpoiictsa norapudma 1

64 Jlorapudwm umncna. Cpoiictsa norapudma 1

65 JlecATHYHBIE U HATYpaJIbHBIC JOTapu(pMbI 1

€CSITUYHBbIE U HATyPaJIbHbIE JIOrapU(pMbI

66 y 1

67 [IpeoOpa3oBanue BbIpaKEHUH, !
CoepIKaLIHX JIOTapU(MBI

68 [IpeoOpa3oBanue BbIpaKEHUH, !
COZePIKALIHX JIOTaPU(PMBI

69 [IpeoOpa3oBanue BbIpaKEHUH, !
ColepIKaLIHX JIOTapU(MBbI

70 Jlorapudmuueckast QyHKIMS, €€ CBOHCTBA |
u rpaduk

71 Jlorapudmuueckast QyHKIMs, €€ cBOCTBa !

u rpaduk




Ucnonb3oanne rpaduka GyHKIUN 115

7z peLIeHus ypaBHEHUN

7 Hcnonb3oBanne rpaduka GyHKIMH A5
peLIeHUs] YypaBHEHUN
Jlorapudmuueckre ypaBHEHMSI.

74 OcHOBHbIE METO/IbI PELIEHUS
JorapupMUUECKNX yYpaBHEHUH
Jlorapudmuueckre ypaBHEHMSI.

75 OcHOBHbIE METO/IbI PELIECHUS
JorapupMUUECKIX YpaBHEHUH
Jlorapudmuueckre ypaBHEHMSI.

76 OcHOBHbIE METO/IbI PELIEHUS
JorapupMUUECKIX ypaBHEHUH

77 PaBHOCHITBHBIE TIEPEXO/IBI B PELICHUN
JorapupMUUECKIX ypaBHEHUH

78 PaBHOCHIIBHBIE TIEPEXO/IBI B PELICHUN
JorapupMUUECKIX ypaBHEHUH
KonTponpHas pabora:

79 "Jlorapupmudeckast GyHKIIHSL.
Jlorapudmuueckue ypaBHeHUs"

20 CuHyc, KOCHHYC, TAHT'€HC 1 KOTAHT€HC
YHCIIOBOTO apTyMEHTa

81 CuHyc, KOCHHYC, TAHT€HC H KOTAHT€HC
YHCIIOBOTO apTryMEHTa

82 ApPKCHHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apTyMEHTa

%3 ApPKCHHYC, apKKOCUHYC U apKTaHT€HC

YHUCJIOBOTO apTyMEHTa




TpuroHomerpuyeckast OKpPyKHOCTBD,

84 ONpeAeeHue TPUrOHOMETPUUECKUX
(yHKUIMH YHUCIOBOrO apryMeHTa
TpuroHomerpudeckasi OKpy>KHOCTb,

85 onpeneaeHne TPUrOHOMETPUUECKHUX
(yHKIMI YHUCIOBOrO apryMeHTa

%6 OCHOBHBIE TPUTOHOMETPHUIECKHE
bopmy bl

%7 OCHOBHBIEC TPUTOHOMETPHUIECKHE
bopmy bl

28 OCHOBHBIE TPUTOHOMETPHUUECKHE
bopmy bl

29 OCHOBHBIE TPUTOHOMETPUIECKHE
bopmy bl

90 [IpeobpasoBanne TPUTOHOMETPHUUECKUX
BBIPAKEHHU

o1 [IpeobpasoBanne TPUTOHOMETPHUECKUX
BBIPAKEHHUN

9 IIpeobpasoBanne TPUTOHOMETPHUECKUX
BBIPAKEHHUN

93 [IpeobpasoBanne TPUTOHOMETPHUECKUX
BBIPAKEHHUN

94 Pemenne TpUroHOMETpUIECKUX
YpaBHEHUI

05 Pemenne TpUroHOMETpUIECKUX
YPaBHEHUI

96 Pemenne TpUroHOMETpUIECKNX

YPaBHEHUI




Pemennie TpUroHOMETPUYECKUX

97 .
ypaBHEHU

08 Pelenue TpUuroHOMeTpUYECKUX
YPaBHEHUI

99 Pelenue TpUuroHOMeTpUYECKUX
YPaBHEHUI

100 Pewenue TpuroHOMeTpUYECKUX
YPaBHEHUI
KonTponpHas pabora:

101 "TpuroHoMeTpruvecKre BbIpakeHUsl U
TPUTOHOMETPUUECKHE YpaBHEHUA"
[TocnenoBaTenbHOCTH, CIIOCOOBI 3aaHHS

102 nocneaoBaTeIbHOCTeH. Meron
MaTeMaTU4YeCKON MHIYKLUU
MOHOTOHHBIE U OTpaHUYEHHbIE

103 nocaegosaTespbHocTU. McTOpHs aHanusa
0EeCKOHEUHO MaJIbIX

104 Apudmernueckas nmporpeccust

105 I'eomeTpuueckas nporpeccus

106 beckoHeuHO yObIBaro1asi reoMeTpudecKast
nporpeccust

107 CymmMa OeckOHEYHO yObIBarOIIeiH
reOMETPUYECKON POrpeccun

108 JIMHENHBIN U 5KCTIOHEHIIMAJBHBINA POCT.
Hucno e. PopMyJia CI0KHBIX MPOLIEHTOB

109 JIMHENHBIN U 5KCIOHEHIIMAJbHBINA POCT.

Yucno e. PopMyJia CI0KHBIX MPOLIEHTOB




HcnonpzoBanue nporpeccuu st

110 peLIeHUs] pealIbHBIX 3a7a4 IMPUKJIAJHOIO
Xapaxkrepa

11 KontponpHas padora:
"TlocnenoBaTenbHOCTH U porpeccun”

112 HenpeprsiBHbIE PyHKINU U UX CBOHCTBA

13 Touka pa3pbiBa. ACUMITOTHI rpadUKOB
byHKIUH

114 CroiicTBa pyHKIMI HEMPEPBIBHBIX HA
OTPE3KE

115 CroiicTBa pyHKUIMI HEMPEPBIBHBIX HA
OTPE3KE

116 Meton UHTEPBAJIOB AJ1s1 PEIIEHUs
HEPaBEHCTB

17 Meton UHTEPBAJIOB AJ1s1 PEIIEHUs
HEPaBEHCTB

118 Meton UHTEPBAIOB AJ1s1 PELIEHUs
HEPaBEHCTB

119 IIpuMmeHeHne CBOMCTB HEMPEPBIBHBIX
(byHKIMA [J1s1 perneHus 3anaq

120 IIpumeHeHnne CBONMCTB HEMPEPBIBHBIX
(byHKIMIA I perneHus 3a1aq

121 ITepBas 1 BTOpast MpON3BOIHBIC (PYHKIIUU

199 Ornpenenenne, reOMETPUIECKUN CMBICTT
MIPOU3BOAHON

123 Onpenenenue, GU3UMIECKUN CMBICIT

MPOU3BOAHON




124 YpaBHEHHE KacaTeIbHON K TpaduKy !
byHKIIN
195 YpaBHEHHE KacaTeIbHON K TpaduKy !
byHKIUN
126 IIponsBonHbIE 3IEMEHTAPHBIX (YHKIHH 1
127 IIponsBonHbIE 3IEMEHTAPHBIX (YHKIHH 1
128 IIponsBomHAs CyMMBI, IPOU3BENEHHUS, !
YaCTHOTO U KOMITO3UIMH (PYyHKIIUH
129 IIponsBomHAs CyMMBI, IPOU3BENEHHUS, !
YaCTHOTO U KOMITO3UIMH (PYyHKIIUH
130 IIponsBomHAs CyMMBI, IPOU3BENEHHS, !
YaCTHOTO U KOMITO3UIMH (PyHKIUH
131 KonTtponeHas pabdora: "[IponssogHas” 1 1
132 [TosTopenue, 0bobIeHNE, !
cucTeMaTusauus 3HaHui: "YpaBHeHusa"
133 [TosTopenue, 0b6obIeHNE, !
cucrteMaTuzanus 3Hanuit: " OyHkunn"
134 Urorosast KOHTpOJbHAsA paboTa 1 1
135 Hrorosast KOHTpOJbHAsA paboTa 1 1
136 [TosTOpeHue, O606H.I€HI:I€, !
CHCTEMaTH3alHsl 3HAHUM
OBIIEE KOJIMYECTBO YACOB I10 136 1

ITPOTPAMME




11 KVIACC

No

n/n

Tema ypoka

KoanuyecTBOo 4acoB

KounTtpoabHbie
Bcero
padoThI

IIpakTH4eckune
padoThbI

HMara
H3Y4YeHHsA

DJeKTPOHHbIE
ungposbie
o0pa3oBaTejibHbIE

pecypchl

IIpumenenune npon3BOJHON K
UCCIIEIOBaHUIO (PYHKIIHIA HA
MOHOTOHHOCTb U SKCTPEMYMbI

IIpumenenne npon3BOIHON K
UCCIIEIOBaHUIO (PYHKIIHIA HA
MOHOTOHHOCTb U SKCTPEMYMbI

IIpumenenne npon3BOIHON K
UCCIIEIOBaHUIO (PYHKITHIA Ha
MOHOTOHHOCTb U HKCTPEMYMbI

IIpumenenne npon3BOJHON K
UCCIIEIOBaHUIO (PYHKIIHIA Ha
MOHOTOHHOCTb U HKCTPEMYMbI

IIpumenenue npon3BOJHON K
UCCIIEIOBaHUIO (PYHKIIHIA HA
MOHOTOHHOCTb U SKCTPEMYMbI

IIpumenenne npon3BOJHON K
UCCIIEIOBaHUIO (PYHKIIHIA Ha
MOHOTOHHOCTb U SKCTPEMYMbI

BxonHoI KOHTPOJIb

Haxoxnenue vaubonpliero u

HAaUMEHBIIEro 3Ha4€HUs] HEMPEPBIBHON

(byHKIMU Ha OTpe3Ke




Haxoxxnenue HauboONbIIEro U
HAUMEHbBINErO 3HAYSHUS] HETTPEPBIBHOM
(byHKIMM Ha OTpe3Ke

10

Haxoxxnenue HauboONbIIEro U
HAUMEHbINEr0 3HAYSHUS] HETTPEPBIBHOM
(byHKIMM Ha OTpe3Ke

11

Haxoxxnenue HauOONLIIErO U
HAUMEHbINEr0 3HAYSHUS] HETPEPBIBHOM
(byHKIMM Ha OTpe3Ke

12

Haxoxxnenue HaubONbIIErO U
HAUMEHbINEr0 3HAYSHUS] HETIPEPBIBHOM
(byHKIMM Ha OTpe3Ke

13

IIpumenenne npon3BOAHON NS
HaXOXKJI€HUS HAWTy4IlIero peLieHys B
MPUKJIAJHBIX 3a7a4ax

14

IIpumenenne npon3BOAHON NS
HaXOXK/I€HUS HAWTy4IlIEero peLieHys B
MPUKJIAIHBIX 3a7a4ax

15

IIpumeHnenne Npon3BOAHON NS
OIpeNeNIeHUs] CKOPOCTH U YCKOPEHUs
npouecca, 3a4aHHOro (GOPMYJION HITH
rpaduxom

16

IIpumenenne npon3BOAHON NS
OIpeNeNIeHUs] CKOPOCTH U YCKOPEHUs
npouecca, 3aJaHHOro (GOPMYJION HITH
rpaduxom

17

Komnosuuus ¢pyHkumii

18

Komnosuuus ¢pyHkumii




19 Kommnosunus ¢pyHKIui

20 I'eomerpuueckue oOpa3bl ypaBHEHHH Ha
KOOPAMHATHON MJIOCKOCTH

21 I'eomerpuueckue obpa3bl ypaBHEHHH Ha
KOOPAMHATHON MJIOCKOCTH

2 KonTponeHas pabdora: "HccnenoBanue
(yHKUIMH C TOMOIIBIO TPOU3BOAHON"

3 ITepBooOpa3Hasi, OCHOBHOE CBOHCTBO
nepBOOOPA3HBIX
[TepBOOOpa3HBIE 3/IEMEHTAPHBIX

24 ¢bynxunmii. [IpaBuna HaXOXKAEHUS
nepBOOOPA3HBIX
[TepBoOOpa3HBIE 3/IEMEHTAPHBIX

25 ¢ynkumii. [IpaBuna HaXOXKAEHUS
nepBOOOPA3HBIX

26 Hurerpan. I'eomeTpudecknii CMbICIT
UHTerpana

7 Brruucnenue onpenenéHHoOro HHTErpaa
no ¢opmyiae Hetotona-Jleiibuuma

28 Brruucnenue onpenenéHHoOro nHTErpana
no ¢popmyiae HetoTona-Jleiibuuma

29 IIpumenenue nnTerpana ais
HAXOKACHUS TUIOIaied TIIOCKUX Guryp
IIpumenenue nuTerpana ais

30 HAXOXKIEeHUsT 00BEMOB reOMETPUUECKUX
TeN

31 [Ipumeps! perenuit muddepeHInanTbHbIX

YPaBHEHUI




[Ipumeps! pernenuit nuddepeHInaTbHbIX

32 N
ypaBHEHH
MaremMaTuueckoe MOAETUPOBAHUE

33 peanbHbIX IIPOLIECCOB C MTOMOLIBLIO
mddepeHIMaNbHBIX YpaBHEHUH

34 KontponpHas pabora: "[lepsoobpasHas u
uHTerpan”

35 TpuroHomerpudeckne QyHKLUNH, UX
CBOWCTBA U rpaduku

36 TpuroHomerpudeckne QyHKUNH, UX
CBOWCTBA U TpaduKu

37 TpuroHomerpudeckne QyHKUNH, UX
CBOWCTBA U TpaduKu

18 TpuroHomerpudeckne QyHKLUNH, UX
CBOWCTBA U TpaduKu

39 Tpuronomerpudeckne QyHKUNH, UX
CBOWCTBA U rpaduku
OT060op KOpHEH TPUTOHOMETPUIECKIX

40 YPaBHEHUN C MOMOLIBIO
TPUTOHOMETPHUYECKOH OKPYIKHOCTH
OTb6op KOpHEH TPUTOHOMETPUIECKIX

41 YPaBHEHUN C MOMOLIBIO
TPUTOHOMETPHUYECKOH OKPYIKHOCTH
OT160p KOpHEH TPUTOHOMETPUIECKHX

42 YPaBHEHUN C MOMOIIBIO

TPUTOHOMETPUYECKON OKPYKHOCTH




OT60op KOpHEH TPUTOHOMETPUIECKIX

43 YPaBHEHUN C MOMOLIBIO
TPUTOHOMETPHUYECKOH OKPYKHOCTH

44 Pemenne TpUroHOMETpHUIECKUX
HEPaBEHCTB

45 Pemenne TpuroHOMeTpUIECKNX
HEPaBEHCTB

46 Pemenne TpUroHOMETpHUIECKNX
HEPaBEHCTB

47 Pemenne TpUroHOMETpHUIECKUX
HEPaBEHCTB
KonTponbHast padora: "I 'paduku

48 TPUTOHOMETPHUYECKUX (DYHKIIMH.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METOJIbI PELICHHS
NOKa3aTeJIbHBIX HEPABEHCTB

50 OCHOBHBIE METOJIbI PELIEHHS
NOKa3aTeJIbHBIX HEPABEHCTB

51 OCHOBHBIE METOJIbI PELICHHS
NOKa3aTeIbHBIX HEPABEHCTB

5 OCHOBHBIE METOJIbI PELIEHHS
NOKa3aTeJIbHBIX HEPABEHCTB

53 OCHOBHBIE METOJIbI PELIEHHS
Jorapu()MHUECKUX HEPABEHCTB

54 OCHOBHBIE METOJIbI PELIEHHS
Jorapu()MHUECKUX HEPABEHCTB

55 OCHOBHBIE METOJIbI PELICHHS

Jorapu()MHUECKUX HEPABEHCTB




OcHOBHbBIE METOAbI PCIHICHUA

20 Jorapu()MHUUECKUX HEPABEHCTB
57 OCHOBHBIE METOJIbI PELIEHHS
UpPPALMOHAIIbHBIX HEPABEHCTB
58 OCHOBHBIE METOJIbI PELIEHHS
UpPPALMOHAIIbHBIX HEPABEHCTB
59 OCHOBHBIE METOJIbI PELICHHS
UpPPALMOHAIIbHBIX HEPABEHCTB
60 OCHOBHBIE METOJIbI PELICHHS
UpPPALMOHAIIbHBIX HEPABEHCTB
61 I'paduueckne METOIBI peLICHHS
UpPPaLMOHATIBHBIX YPAaBHEHUN
2 I'paduueckne METOIbI peLICHHS
UpPPaLMOHATIBHBIX YPAaBHEHUN
63 I'paduueckne METOIbI peLICHHS
MOKA3aTeNIbHBIX YPAaBHEHUI
64 I'paduueckne METOIbI peLICHHS
NOKa3aTeJIbHBIX HEPABEHCTB
65 I'paduueckne METOIbI peLIeHHS
JorapupMUUECKIX ypaBHEHUH
66 I'paduueckne METOIBI peLIeHHS
Jorapu()MHUUECKUX HEPABEHCTB
67 I'paduueckne METOIBI peLIeHHS
Jorapu()MHUECKUX HEPABEHCTB
I'paduueckne METOIBI peLIeHHS
68 MOKA3aTEeIbHBIX 1 JIOTapU(PMUIECKUX

YPaBHEHUI




69

I'paduueckue MeTOABI perneHus
MOKA3aTEeIbHBIX 1 JIOTApUPMUUECKUX
YPaBHEHUI

70

I'paduueckne METOIbI peLIeHHS
MOKA3aTEIbHBIX 1 JIOTApUPMHUUECKUX
HEPaBEHCTB

71

I'paduueckne METOIBI peLIeHHS
MOKA3aTeIbHBIX U JIOrapu(PMUIECKUX
HEPaBEHCTB

72

KonTponpHas pabora:
"HppauuoHaibHble, OKa3aTeNbHbIE U
JorapudMuyecKre HepaBeHCTBa"

73

KommuiekcHble uncia. Anredpandeckas u
TPUTOHOMETpHUECKasi HOPMBI 3aIUCH
KOMIUIEKCHOTO YHCIIa

74

KommuiekcHble uncia. AnreOpandeckas u
TPUTOHOMETpHUECKasi HOPMBI 3aIUCH
KOMIUIEKCHOTO YHCIIa

75

Apudmernueckue oneparum ¢
KOMIUICKCHBIMHU YHCJIaMU

76

Apudmernueckue onepanuu ¢
KOMIUICKCHBIMHU YHCJIaMU

77

N3o0paskeHne KOMIUIEKCHBIX YHCENT Ha
KOOPAMHATHON MJIOCKOCTH

78

N3o0paskeHne KOMIUIEKCHBIX YHCENT Ha
KOOPAMHATHO! MJIOCKOCTH

79

®opmyna Myaspa. KopHu n-oii crenenun
13 KOMIUIEKCHOTO YHClia




®opmyna Myaspa. KopHu n-oii crenenun

80 13 KOMIUIEKCHOTO YHClia
IIpuMeHeHre KOMITJIEKCHBIX YHCE ISl

81 pewmernst GU3NIECKUX U TEOMETPHUECKUX
3a1a4

%) KonTponpHas pabdora: "KommiekcHble
gucnia"

83 HartypanpHele 1 Lemnble yucia

84 HartypanpHele 1 Lenble yucia

%5 IIpuMeHeHne NPU3HAKOB AEIUMOCTH
LEJIbIX YHCeN

26 IIpuMeHeHMe MPU3HAKOB AETUMOCTU
LEJIbIX YHCeN

%7 IIpuMeHeHMe NPU3HAKOB AETUMOCTU
nenbrx uncen: HOJl u HOK

28 IIpuMeHeHMe MPU3HAKOB AETUMOCTU
nenbrx uncen: HOJl u HOK

%9 IIpuMeHeHne NPU3HAKOB AEIUMOCTH
LIEJIbIX YMCEeJI: OCTATKU 10 MOAYJIIO

90 IIpuMeHeHMe MPU3HAKOB AETUMOCTH
LeJIbIX YMCEeJI: OCTATKU 10 MOAYJIIO
IIpuMeHeHMe NPU3HAKOB AETUMOCTU

91 LIEJIBIX YHCeN. alroput™ EBknuna ais
peleHus 3a7a4 B LeJbIX YUCIax

0 KonTponbHast padota: "Teopust neibx

qucen”




93

Cucrema 1 COBOKYITHOCTb YpaBHEHUI.
PaBHOCHITBHBIE CHCTEMBI U CUCTEMBI-
CIIEZICTBHSI

94

CucremMa 1 COBOKYITHOCTb YPaBHEHUI.
PaBHOCHITBHBIE CUCTEMBI U CUCTEMBI-
CIIEZICTBHSI

95

OcCHOBHbIE METO/IbI PELLIEHUS] CUCTEM U
COBOKYIHOCTEH pallHOHAIbHBIX
YPaBHEHUI

96

OcCHOBHBIE METO/IbI PELIEHUS] CUCTEM U
COBOKYIHOCTEH UppaLiOHAIBHBIX
YPaBHEHUI

97

OcHOBHBIE METOAbI pCHICHUSA CUCTEM U
COBOKYITHOCTEH MOKa3aTeJbHbIX
YPaBHEHUI

98

OcHOBHBIE METOAbI pCHICHUSA CUCTEM U
COBOKYITHOCTEH MOKa3aTeIbHbIX
YPaBHEHUI

99

OcHOBHBIE METOAbI PCHICHUSA CUCTEM U
COBOKYITHOCTEH JIOrapu(pMHUIECKNX
YPaBHEHUI

100

OcHOBHBIE METOAbI pCHICHUSA CUCTEM U
COBOKYITHOCTEH JIorapu(pMHUIECKNX
YPaBHEHUI

101

IIpuMmeHeHnne CUCTEM K PELIEHUIO
MaTEMaTUYECKHX 3a71a4 U 3a7a4 U3
pa3uuHbIX 00JacTel HAyKH U peaibHOMN




JKU3HH, UHTEPIIPETALUS TTOJTy YeHHBIX
pe3yJIbTaTOB

102

IIpuMmeHeHne CUCTEM K PELIECHUIO
MaTEeMaTUYECKHX 3a7a4 U 3a7a4 U3
Pa3IMYHBIX 00IACTEeH HAYKH U PeabHOM
JKU3HH, HHTEPIIPEeTaLus Oy YeHHBIX
PE3YJILTATOB

103

IIpuMmeHeHne HEPABEHCTB K PELICHUIO
MaTEMaTUYECKHX 3a71a4 U 3a7a4 U3
Pa3IMYHBIX 00IACTEeH HAYKH U PeasbHOM
JKU3HH, HHTEPIIPEeTaLus Oy YeHHBIX
PE3YJILTATOB

104

KontponpHas padora: "Cucremsl
paluOHAJIBHBIX, UPPAIUOHAJIbHBIX
MOKA3aTeJIbHBIX 1 JIOTapUPMHUUECKUX
ypaBHeHMH"

105

PanuonanbHble ypaBHEHUS C
napameTpamu

106

PanmoHanbHbIe HEPABEHCTBA C
napaMeTpaMmu

107

PanyonanbHble CUCTEMBI ¢ TapaMeTPaMHu

108

HppauuonanbHuele ypaBHEHUS,
HEPaBEHCTBA C NapaMeTpamu

109

HppaunonanbHele CUCTEMBI C
napameTpamu

110

IlokasaTenbHble ypaBHEHUs], HEPABEHCTBA
C mapameTpaMu

111

IlokasaTenpHbIE CHCTEMBI C TAPAMETPAMHU




112

Jlorapudmuueckue ypaBHEHHs,
HEPaBEHCTBA ¢ NapaMeTpamu

113

Jlorapudmuueckre CUCTEMBI C
napaMeTpaMmu

114

TpuroHomerpuyeckre ypaBHEHHUs C
napameTpamu

115

TpuroHomerpuyeckre HEPaBEHCTBA C
napameTpamu

116

TpuroHomeTpuuecKue CUCTEMBI C
napameTpamu

117

[TocTpoenue u ucciaenoBaHue
MaTeMaTUYeCKUX MOAeNeH peabHbIX
CUTyaLUil C MOMOLIBK YPaBHEHUN C
napaMeTpamu

118

ITocTpoenue u ucciaenoBaHue
MaTeMaTUYeCKUX MOAeNeH peabHbIX
CUTyaLMi C MOMOLIBI CUCTEM
YPaBHEHUH ¢ MapaMeTpamu

119

ITocTpoenue u ucciaenoBaHue
MaTeMaTUYeCKUX MOAeNeH peabHbIX
CUTyaLMil C MOMOIIBK) CUCTEM
YPaBHEHUH ¢ MapaMeTpamu

120

KonTponbHast padora: "3anaun ¢
napamerpamu”

121

[TosTopenue, 0bobIeHNE,
cucTeMaTtu3auus 3HaHui: "YpaBHeHusa"

122

[TosTopenue, 0b6obIEeHNE,
cucTeMaTtuzauus 3HaHui: "YpaBHeHus"




123

[TosTopenue, 0b6obIeHNE,
cucTeMaTu3alys 3HaHui: " YpaBHEHUS.
Cucremsl ypaBHeHUH"

124

[TosTopenue, ob6obIeHNE,
cucreMaTuzanus 3Hannii: "HepaseHncraa"

125

[TosTopenue, 0bobIeHNE,
cucteMaTuzanus 3Hannii: "Hepasencraa"

126

[TosTopenue, 0bobIEeHNE,
cucteMaTuzanus 3Hannii: "HepaseHncraa"

127

[TosTopenue, obobIeHNE,
cucremartuzauus 3HaHui: "[IponsBogHas
u e€ npumMeHeHue"

128

[TosTOpenue, obobIeHNE,
cuctemartuzauus 3Hauui: "IIponsBogHas
u e€ npumMeHexHue"

129

[TosTopenue, 0b6obIEeHNE,
cucremartuzauus 3HaHui: "[IponsBogHas
u e€ npumeHeHue"

130

[TosTopenue, 0b6obIIeHNE,
cucreMaTusanus 3Hanuii: "UHrerpan u
ero npumMeHeHue"

131

[TosTopenue, obobIeHNE,
cucreMaTuzanus 3Hauuil: " OyHkunn"

132

[TosTopenue, 0bobIeHNE,
cucreMaTuzanus 3Hauuil: " OyHkunn"

133

[TosTOpenue, 0b6obIeHNE,
cucreMaTuzanus 3Hanuil: "OyHkoun"

134

Urorosast KOHTpOJbHASA paboTa




135

Urorosas koHTpOJBbHASA paboTa

136

[TosTopenue, 0b6obIeHNE,
CHUCTEMAaTU3alUs 3HAHUHN

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

136

11







IPOBEPSEMBIE TPEBOBAHHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJILHOM ITPOI'PAMMBI

10 KJIACC
Kon -
BB EpReIOKD Ilposepsiembie IlupellMCTHble pPe3yabTaThl OCBOCHHUSI OCHOBHOM
o0pa3oBaTeIbHOH NPOrpaMMbl CpeaHero odmero odpazoBanus
pe3yabTara
1 Yucna v BBIMMCIECHUS
L1 OnepupoBaTh MOHATHAMH: PALUMOHATBHOE W ACHCTBUTENBHOE YHCIO,
0OBIKHOBEHHAs! U JIeCATHYHAS JAPO0b, MPOLEHTHI
12 BbiﬂOJIHﬂTb apudmeTnueckne omepanuH ¢ PALHOHAJBHBIMH M
NeHCTBUTENIbHBIMU YHCIAMH
13 Bremonuate  npuOnuwk€éHHbBIE  BBMHCAEHHS, HUCMONb3Yys  NpaBHia
' OKpPYTJIEHHUS, 1eS1aTh MPUKHUKY U OLIEHKY Pe3yJibTaTa BhIYHCIEHUH
OnepupoBaTh NOHATUSIMU: CTENEHb C LEJIbIM I10Ka3aTesieM, CTaHAapTHas
14 dopma 3anucH EHCTBUTENBHOTO YHCIA, KOPEHb HATYPANbHOH CTEMEHH;
' MCTIONB30BaTh MOAXOAAMY (GOpMy 3amucH IEeHCTBUTENbHBIX YHUCEN s
peleHust NPakTHYeCKHUX 3a/1a4 W NPeACTaBIeHUs JaHHbIX
OnepupoBaTh MOHATHAMH: CHHYC, KOCHHYC M TaHI'€HC MPOU3BOJILHOIO
1.5 yIrila;, HCMOJb30BaTh 3aMKCh MPOM3BOJBHOIO yrIja 4epe3 oOpaTHbIE
TPUTrOHOMeTpHYECKHE QyHKLHH
2 YpaBHEHHUS U HEpaBEHCTBA
OnepHpoBaTh MOHATHSIMH: TOXKECTBO, YPaBHEHHE, HEPAaBEHCTBO, LieJIoe,
2:1 palHOHANbHOE, MppaLiOHabHOE ypaBHEHUE, HEpPaBEHCTBO,
TPUTOHOMETPHYECKOE YPaBHEHHE
29 BeinosHsate  npeoOpa3oBaHus TPUrOHOMETPHYECKHX  BbIDAKEHHHd W
' pelarb TPUrOHOMETPUYECKUE YPaBHEHUS
BhinosHsATh npeodpa3soBaHus LebIX, PALMOHAIBHBIX H HPPALMOHAJIbHBIX
T3 BbIpaKEHMIl W pelarb OCHOBHbIE THIIbI LEAbIX, PAaLHOHAJIbHBIX H
MppalMOHANBHBIX YPABHEHUH U HEPABEHCTB
24 [TpumMeHsTb ypaBHEHUS W HEPABEHCTBA [l PELICHUS MATEMaTHYECKUX
' 3ajay M 3a/1a4 M3 pasiniHbIX 00acTel HayKH U pealibHOM KU3HH
MonenupoBarh peanbHble CHTYallHH Ha sA3bIKe anreOpbl, COCTABIATH
25 BbIPAKCHUA, YPABHEHHs, HEPABEHCTBA 110 YCJIOBHIO 3aa4M, HCCIe10BaTh
MOCTPOEHHbIE MOJIEJIH C UCIIOJIb30BAHUEM arrapaTa ajnreopsbl
3 Gyukimu u rpaduku




OnepupoBaTh nOHATHSIMH: (QyHKUMs, CrnocoObl 3ananust (QyHKLUMH,
obnactb onpeneneHus M MHOKECTBO 3HaueHui QyHKUMH, rpaduk
(byHKLMH, B3aUMHO 0OpaTHbIe ()yHKLHH

OHCpI/IpOBa’I‘b MOHATHAMM. YETHOCTh M HEYETHOCTH (l)yHKl_Uril/l, HYJIH

&
e (yHKLMH, NPOMEKYTKH 3HAKOMOCTOAHCTBA
3.3 Hcnonbzosate rpadukn GyHKLMI 715 peIeHns ypaBHEHUI
3.4 Crpoute w uyuTaTh TrpaduKK JHHEHHONH (YHKUMM, KBaAPaTHYHOI
GyHKLIMH, CTeNeHHOH YHKLMK C LEAbIM TOKa3aTenemM
Hcnonb3oBate rpadpuxu QyHKUuil A18 MCCAENOBAHUS MPOLECCOB H
35 3aBUCHMOCTEH IMpH peLIeHHH 3a1a4 M3 APYrHX Yy4eOHbIX NpeiMeroB W
' peanbHOIl  KU3HM, BblpakaTb (OPMyJaMH 3aBUCHMOCTH  MEKAY
BEIMYMHAMU
- Hauana MaremaTnueckoro aHainsa
OnepupoBaTh TMOHATHSAMHU: TMOCHEIOBATENBHOCTD, apupMeTHyeckas u
el reoMeTpuYecKas porpeccuu
OnepupoBaTh MOHATHAMH: O€CKOHEYHO YOBIBAKOIIAS TeOMEeTpHUecKast
42 nporpeccusi, cymMma OeckoHeuyHO  yObIBalOLlel  reomMeTpHYecKOMH
MPOrpeccuu
43 3az1aBaTh NMOCIEI0BATENIbHOCTH PA3JIMYHbIMK CIIOCOOAMHU
44 Hcnonb3oBaTh CBOMCTBA IMOCHEAOBATE/ILHOCTEH M MNPOrpeccuil  aus |
' pelIeHHs peasbHbIX 3a1a4 NPUKJIAAHOIO XapakTepa
5 MHOkecTBa M JIOrMka
5.1 OmnepupoBaTh MOHATHSAMH: MHOKECTBO, OMIEPALUN HAZL MHOKECTBAMH
Hcnonp30BaTh TEOPETHMKO-MHOKECTBEHHBIN anmapar ans OMHMCaHUA
5.2 peabHbIX POLIECCOB M SIBJICHUI, NP PeLIeHUH 3aa4 U3 APYrUX y4eOHbIX
NpPEeIMETOB
53 OnepupoBaTb  NOHATHAMH:  ONpENEJIEHHE, TEOpeMa,  CJEACTBUE,
JI0KA3aTeNbCTBO
11 KJIACC
Kon -
Iposepsiembie npeaMeTHbIE Pe3YJIbTAThl OCBOEHHS 0CHOBHOM
NpoBepsieMoro %
o0pa3oBaTeIbHOH NPOrpaMmbl CpeaHero odmero oopasoBanus
pe3yibTara
1 Yucna v BbIMUCIEHUS
OnepupoBaTh MOHATHAMH: HATYpPaNbHOE, LENOe YMCIO;, HCMOMb30BaTh
1.1 NPU3HAKH JEJMMOCTH LEJIbIX YHCEeJ, pa3joKeHHe YHMCIa Ha NPOCThie
MHOJKMTENH A1 PEHISHUS 337134
1.2 OnepuposaTh NOHATHEM: CTENEHb C PALHOHAJILHBIM [TOKa3aTesIeM




1.3

OmnepupoBaTh NOHATUSIMH: JIOTapU(PM YHCIIA, AECATUIHbIE U HATYPaJIbHBIC
Jorapudmsl

VYpaBHEHHUs U HEPABEHCTBA

2.1

[IpuMeHATh CBOWCTBA CTEMEHH ISl TNPeoOpa3OBaHMs BBIPAKECHHI,
ONEePUPOBATh MOHATUSMHU. IOKA3aTENbHOE YPAaBHEHUE U HEPABEHCTBO,
pelaTb OCHOBHBIE TUIIBI TIOKA3ATEIbHBIX YPABHEHUN U HEPABEHCTB

22

BeImonHATE mpeoOpa3oBaHMUs BBIPAKEHHH, COXEPIKAIIUX JIOTapU(MBL,
ONEePHPOBATH MOHIATUSIMU: JIOTApUPMHUUECKOE YPABHEHNE U HEPABEHCTBO;
pewaTb OCHOBHbBIE THITBI JIOTAPU(PMHUECKIX YPABHEHUH 1 HEPABEHCTB

23

Haxoaute pemeHns NpoCTeNIINX TPUTOHOMETPUUECKUX HEPABEHCTB

24

OnepupoBaTh MOHATUSMH: CUCTEMA JIMHEWHBIX YPaBHEHUN U €€ pelleHue;
UCIIONB30BAaTh  CHUCTEMYy  JIMHEHWHBIX YPAaBHEHUH AN PELIEHUs
MPAKTUYECKUX 3a7a4

25

Haxomute  pemeHus OpPOCTEMINMX CUCTEM M COBOKYIIHOCTEHN
paLMOHANIBHBIX YPABHEHHUI U HEPABEHCTB

2.6

MonenupoBaTb pealibHble CHTyallid Ha $SI3bIKE ajreOpbl, COCTABIISTH
BBIPAKEHUsI, YPABHEHUsI, HEPABEHCTBA U CUCTEMBI MO YCJOBUIO 3aayH,
HCCIIEIOBATh IIOCTPOCHHBIE MOJZIEIIH C CIIOJIb30BAHUEM armapara ajireopsl

@OyHKUUHN U rpaduku

3.1

OnepupoBaTh TNOHATHAMHU: TepUOnUYECKass (QYHKUIUSA, TPOMEKYTKU
MOHOTOHHOCTH (PYHKIIMH, TOUKH 3KCTpeMyMa (PYyHKLHMH, HauOOJbIIee U
HaVMEHbIIee 3HaUeHNs (PYHKIIMH Ha MIPOMEKYTKE; UCTIONIB30BATh UX IS
uccnenoBanus QyHKIHMH, 3aTaHHON rpapruKoM

3.2

OmnepupoBaTh NOHATHIMH: TPa( KN MOKa3aTeIbHOMN, JorapuMudeckoi u
TPUTOHOMETpHUECKUX (PyHKIuUI, n300pakaTb WX HAa KOOPAWHATHOM
MJIOCKOCTH U UCIIOJIB30BAaTh [JIs1 PEIIECHUs YPABHEHUI 1 HEPABEHCTB

33

UzobpakaTp Ha KOOPAMHATHOW IUIOCKOCTH TIpadUKH  JTUHEHHBIX
YpPaBHEHUNH M HCMOJBb30BATh MX [JIs1 PELICHHWs CUCTEMBl JIMHEHHBIX
YPaBHEHUI

34

Ucnonb3oBate rpadguku (yHKOUHA T UCCIEIOBAHUS TPOLECCOB H
3aBUCUMOCTEN U3 APYTUX YIEOHBIX UCIUILINH

Hadana maremMaTuueckoro aHaigmnza

4.1

OnepupoBaTh TMOHATUSMHU. HempepbiBHAsA (DYHKLHS, MPOU3BOAHAS
(YHKIMH, WCMONB30BaTh TIEOMETPUYECKUH M (U3UYECKHH CMBICI
MIPOU3BOAHOMN ISl peLIEeHUs 3aAa4

42

HaxomuTh  mpoOM3BOIHBIE  3JEMEHTApHbIX  (YHKIMH,  BBIYUCISTH
MPOM3BOHBIEC CyMMBI, POU3BEAEHHSI, YACTHOTO (PYHKLIUH

43

Hcnonp30BaTh NPOU3BOAHYIO JUIsI  HCCIeNoBaHMSA  (PYHKUMH  HA
MOHOTOHHOCTB U 3KCTPEMYMBbI, MIPUMEHATD PE3YJIbTAThl UCCIICAOBAHUA K
MIOCTPOSHHIO rpapuKOB




Hcnoab3oBaTh MPOU3BOAHYIO IJII HAXOXACHUA HAWIIYUIICTO PCUICHUA B

44 MPUKJIAHBIX, B TOM YHUCJIE COLUAIbHO-3KOHOMUYECKUX, 3a7a4ax

45 OnepupoBaTh NOHATHSMH. TIepBOOOpa3Hasi W HMHTErpaji;, IOHUMATH
' reOMETPHUYECKUI U (PU3NIECKUN CMBICT HHTErpaa

46 Haxomute mepBooOpasHble 3JEMEHTApHBIX  (DYHKIUH, BBIYUCISTH
' unTerpan no popmyne Hetotona — Jlelibania

47 Pewate npuknaaHble 3a1a44, B TOM YUCIIE COLMABHO-3KOHOMHYECKOTO U

¢usnueckoro xapaxkTepa, CpeICTBaMU MaTEMaTHYECKOTO aHAIN3a




IPOBEPSEMbDIE DJIEMEHTBI COAEPKAHUA

10 KJIACC

IIpoBepsieMblii 3JIEMEHT COAeP/RAHHS

Kon
1 Yucna v BEIMUCIEHUSA
Paunonanbhpie uncia. OObIKHOBEHHbIE W JECATHYHbIE APOOHM, NPOLICHTHI,
Oeckoneunble  mepuoanueckue  apodu.  Apudmernyeckue  omepauMm ¢
Ll paLUOHAJIBHLIMH YHCJIAMH, NpeoOpa3oBaHUs YHUCIOBLIX BbipaxkeHuil, [Ipumenenune
apobeil ¥ MPOLEHTOB ANs PeUIeHHs NMPUKJAAHBIX 3a7ay W3 PasiuyHBIX OTpacie
3HAHUH K PeanbHOM KU3HU
JleficteutenbHble  uucna.  PanuoHanpHBIE M MPPALMOHANBHBIE — YHCHA.
1.2 | Apudpmernueckue onepauuu ¢ AHCTBUTENbHbIMH 4yuciaamu. [Ipubikénubie
BBIYUCIICHHS], NPaBHIa OKPYTJICHHS, MPHUKHIKA U OLCHKA Pe3yJIbTaTa BbIUUCICHUIH
Crenenp ¢ unenbim nokasatenem. CtanaaptHas ¢Gopma 3amucH JeHCTBUTENbHOTO
1.3 yucna. Mcnonp3oBanne noaxoasiei GopMbl 3anucu AeHCTBUTENbHBIX YHCEN IS
peLIeH s MPAKTHYEeCKHUX 3a/1a4 U TMPEACTaBICHHs TaHHbIX
1.4 Apudmerryeckuii KOE)eHb HaTypajibHOW crenenu. [lelcTBus ¢ apupMeTH4ecKHMH
KOPHSIMH HATYPaJibHOM CTEeneHH
15 CHHYC, KOCHHYC M TaHIN€HC YHMCIOBOrO aprymeHrta. ApPKCHHYC, apKKOCHHYC,
apKTaHIeHC YUCI0BOrO apry MEHTa
2 YpaBHEHHs U HEPABEHCTBA
2.1 ToxnecTsa U TOXKAECTBEHHbIE Npeodpa3oBaHus
29 IIpeotpaszoBanue TPUTOHOMETPHIECKHX BBIPAKEHHIA. OcHoOBHBIE
' TPUTOHOMETPHUECKHE (POPMYJIbI
”3 YpasHenne, kopeHb ypaBHeHus. HepaBeHCTBO, pelwieHue HepasBeHCTBa. Meron
' HHTEPBAJIOB
2.4 | Pewenue uenbiX 1 APOOHO-PALMOHANBLHLIX YPABHEHUI U HEPABEHCTB
2.5 Pewienne nppaunoHaibHbIX YPaBHEHUI U HEPABEHCTB
2.6 | Pewmenune TPUroHOMETPHYECKUX YPaBHEHHIT
97 IMpuMeHeHHe ypaBHEHUIT 1 HEPABEHCTB K PELIEHHWIO MATEMAaTHYeCKHX 3aay 1 3a/1a4
' 13 passinyHbIX o0nacTel HayKH U peasibHOM JKHU3HH
3 @yHKUHH U rpapHKH
3 Oyukups, cnocodsl 3amanns Qyskumu. I'padpuk dyskimm. Bzaumuo obpathbie
a GyHKLHH
32 Obnacte onpeneneHus M MHOXKECTBO 3HaueHuil Qynkuun. Hymm QyHkmmu.

ITpomexyTkH 3HaKOMOCTOAHCTBA. UéTHBIE N HEYETHBIE PyHKIIMN




33 CrenenHast pyHKLMS C HATYPAJIbHBIM M LieJIbIM roka3artenem. E€ cBolicTsa u rpaduk.
CgoiicTa U rpauK KOpHsi #-0ii CTENeHH
3.4 TpuronomeTpuueckasi OKpy>KHOCTb, OMNpe/eeHHe TPUTOHOMETPUYECKHX (yHKIMI
YHCIOBOIO apryMeHTa
4 Hauvana MaremMaTH4eckoro aHaiusa
41 [TocnenoBarenbHOCTH, CHOCOOBI 3ajaHusi nocienoBaTenbHocTeil. MOHOTOHHBIE
' MOCNeI0BaTENbHOCTH
Apugpmernueckass U reomerpuueckass nporpeccun. beckoneuHo yObIBaroLias
42 reomerpuyeckas nporpeccus. Cymma OeckoHeuHO yObIBarOIIeH reoMeTpHUECKOi
nporpeccur. Popmylia CHOKHBIX MpoueHTos. MHcnonb3oBaHue MporpeccHu s
peLIeHHs peallbHbIX 3a7a4 NPUKIaJHOTO XapaKTepa
5 MHokecTBa 1 JIOruka
MHOKeCTBO, Onepauuu Haja MHoxecTBamu. Jluarpammer Diinepa — BenHa.
5.1 IIpumeHeHe TEOPEeTHKO-MHOKECTBEHHOTO amnmapara [Jjs OMUCAHHUSA PeanbHbIX
MPOLIECCOB U SIBJICHHIT, MPU PEIIEHNH 3a/1a4 U3 JIPYTHX y4eOHbIX PeIMeTOB
5.2 Onpenenenue, Teopema, CIeACTBHE, T0KA3aTENBCTBO
11 KJIACC
Kon [IpoBepsieMmblii D1eMeHT COAePRAHUS
1 Yucna 1 BbIMUCIICHHS
1.1 Harypanbhbie u uenbie yucna. [IpusHaku 1€1MMOCTH LIEABbIX YHCE
12 CreneHb ¢ palMOHaIbHBIM noka3areneM. CBOICTBA CTeneHu
13 Jlorapudm uncna. JlecaTuuHbIe U HATYPATBHbIE JTOTAPUPMBI
2 YpaBHEHHs U HEPABEHCTBA
2.1 IIpeoOpasoBanue BbIpakeHU, Coaeprkaux Jorapupmol
279 ITpeoOpa3oBaHue BbipaKeHU, COAEPIKALIMX CTENeHH ¢ PALIMOHAIBbHBIM
nokKasaTeneM
23 [TpuMepb! TPUrOHOMETPHUECKHUX HEPABEHCTB
24 ITokasarenbHble YPABHEHHUS] U HEPABEHCTBA
25 Jlorapupmuyeckne ypaBHeHHs: U HEPaBEHCTBA
26 Cucrempl nuﬂveifmbrx ypaBHeleiﬁ. Pemenne npuKIagHBIX 3a4ad ¢ MOMOLIBIO
CUCTEMBbI JIMHEHHBIX YpaBHEHHI
2.7 CucTeMbl 1 COBOKYIMHOCTH PaLIMOHANBHBIX YPAaBHEHHH 1 HEPABEHCTB
58 Ilpumenenue ypaBHEHMUN, cnc:”eM HvHepaBeHCTB K pe‘L‘ueHmo MaTeMaTHYeCKHX
3a7a4 ¥ 3a1a4 U3 passIM4HbIX 00J1acTel HAyKH U peallbHOM KU3HH
3 Oyukuun u rpapuxu




Oyukums. [lepuopmueckue ¢(yHkuu. ITpoMeKyTKM MOHOTOHHOCTH (DYHKLIUH.

3.1 MakcumyMbl 1 MUHMMYMBbI (GyHKIUH. Haubonblnee u HanMeHbIIee 3HAYCHHE
(YHKIIMU Ha TPOMEKYTKE

32 TpuroHomerpudeckne GyHKINUN, HX CBOHCTBA U rpaduKH

33 ITokazatenbHast u Jorapudmuyeckast GyHKIUHU, UX CBOWCTBA U rpaduKu

3.4 Ucnonp3oBanne rpadukoB GpyHKUNH I peLIeHNs yPABHEHUH 1 IMTHEWHBIX CUCTEM
HUcnonb3oBanre rpadukoB (QyHKIUE s UCCIEAOBAHUS MPOLECCOB U

3.5 3aBHUCUMOCTEH, KOTOPBIE BO3HUKAIOT NMPH PEIISHHH 3a7ad U3 APYTUX Y4eOHBIX
MPEAMETOB U peaibHOM JKU3HU

4 Hauana MaTeMaTu4ecKOro aHajinusa

4.1 Henpepoisubie pyHKIMHU. MeTOA HHTEPBAJIOB Ui PEIIEHUS] HEPABEHCTB

42 IIpoussoanas ¢pyskuuu. ['eomerpudecknii 1 GU3MUECKHIA CMBICIT TPOU3BOAHOM

43 [IpousBoanble 3JI€MEHTApHBIX (YHKIHHA. DPOpPMyJIbI HAXOXKIEHUS MPOH3BOIHON

' CYMMBI, IPOM3BEIEHUS 1 YaCTHOTO (YHKIMH

[IpuMeHeHNe TPOM3BOAHONW K HCCIENOBAaHMIO (YHKUUH HAa MOHOTOHHOCTb U

4.4 sKcTpeMyMbl. HaxoskaeHne HanOombIero 1 HAMMEHbBIIEro 3HaYeHNs1 (PYHKLUN Ha
OTpe3ke
IIpumenenne NpoOU3BOAHON A1 HAXOXKACHUS HAWITYYIIErO PEIIeHNs] B TPUKJIATHBIX

4.5 3amavax, A OIpPEIeNIeHUs] CKOPOCTH TMpoLEecca, 3adaHHOro (OpMyJIol Win
rpad koM

4.6 [TepBooOpaznHas. Tabnuia nepBoodpa3HbIX

47 HHTerpan, ero reoMmeTpuieckuii U GU3ndecKuii cMbICH. Brrancinenne naTerpana no

¢dopmyie Hetotona — JleitOnuna




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEGOBAHUS K
PE3YJLTATAM OCBOEHUSI OCHOBHOI OBPA3OBATEJIBHOM
ITPOT'PAMMUBI CPEJTHET'O OBIIET'O OBPA3OBAHUSI

Kon IIposepsiemble TpeGOBaHUS K MPeAMETHBIM Pe3yJbTATAM OCBOEHHSI
NPOBEPSIeMOro | OCHOBHOII 00pa30BaTeILHOI IPOrPaMMBbI CPEeAHEro 00ero
TpedoBaHuUs o0pa3oBaHusi

Brnanenne meromamu TOKa3aTeNbCTB, AJITOPUTMAMH PEIICHHS 33714,
yMeHue (OpMyJUPOBaTb U ONEPUPOBATH TMOHITHAMH. ONpEACITICHHUE,
aKCHOMa, TEOpeMa, CJIEACTBHE, CBOICTBO, NPHU3HAK, NOKA3aTeIbCTBO,
pPaBHOCHIIbHBIE (POPMYITMPOBKH; MPUMEHSTh UX; YMEHUE (HOPMYJIUPOBATH
00paTHOE W MPOTHUBOMOJIOKHOE yTBEPXKIEHUE, MPUBOAUTH NPUMEPHI U
KOHTPIPUMEPHI, HCIOJB30BATh METOA MAaTEeMAaTU4YEeCKOH HWHIYKIIHH,
NPOBOAUTH JOKA3aTeNbHbIE PACCYXKACHUS TMPH PELIeHHH 3a/1ad,
1 OLICHUBATh  JIOTMYECKYIO  MpPaBUJIBHOCTb  PACCyXKICHHH;, yMEHHE
ONEePHPOBATh MOHATHSIMH. MHOXKECTBO, NOJMHOXKECTBO, ONEPALMHU HA
MHOXECTBAMH, YMEHHE UCIOJNb30BaTh TEOPETHKO-MHOXKECTBEHHBIN
ammapar AJisl OIMCAHMS PEAJbHBIX MPOLIECCOB U SIBJICHUH U MPU PEIICHUH
3amad, B TOM YHCJIE€ W3 JPyruX YyueOHBIX MPEeIMETOB; YMEHHE
ONEePHPOBAThH MOHATHAMU: Tpad, CBA3HBIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH, YMEHHE 3a/JaBaTb M ONHCHIBATH TIpadbl Pa3IUYHBIMU

crioco0aMu; UCIIOB30BATh Tpadbl MPHU PEIICHUH 3a1a4

VYMeHue onepupoBaTh MOHSATHAMH: HATypPaJIbHOE HYUCIO, LEJI0e YHCIIO,
CTETEHb C LEJIbIM NOKa3aTeIeM, KOPEHb HATYPAIbHOW CTENEHH, CTENEeHb
C palMOHAIbHBIM  TOKa3aTeJeM, CTEeNeHb C  JeHCTBUTENbHBIM
nokasaTejneM, JiorapudM UHCla, CHHYC, KOCHHYC M  TaHTEHC
IPOU3BOJIBHOTO YHCJA, OCTATOK 0 MOZXYJIFO, PAallMOHAIBHOE HYHUCIIO,
UppPAllMOHAIBHOE  YHCJIO,  MHOXKECTBA  HATYPAJIbHBIX,  LEJBIX,
2 pPaLlMOHANBHBIX, JEHCTBUTENBHBIX YHCENl, YMEHHE HCIIOJb30BaTh
NPU3HAKH JENTUMOCTH, HAaUMEHbLIUI OOIUil nenuTens U HauMEHbIIee
obmee kpaTHOe, aNropuT™M EBKknnaa rnpu pemeHnn 3aaad; 3HAKOMCTBO C
Pa3NUYHBIMA ~ TO3ULIMOHHBIMH ~ CHUCTEMaMH  CYHCICHUS, YMEHHE
BBITOJIHATh BBIYHCICHUE 3HAYEHUH U MPeoOpa3OBaHMs BBIPAKEHHUN CO
CTEeNeHsIMH U JiorapupmMamu, NpeoOpa3oBaHUsl IPOOHO-PALTMOHATBHBIX

BBIPAKCHUM, YMEHHE ONEPUPOBAThb MOHATUSMU. MOCIENOBATENbHOCTD,




apupMeTHIeCcKasi IPOrpeccusi, FreOMEeTPHUIECKast Mporpeccusi, 06CKOHEUHO
yObIBatOIAs ~ reoMeTpUdYecKass  MpOrpeccus; yMEHHe  3a/1aBaTh
MIOCJIEIOBATENBHOCTH, B TOM YHCJIE C IIOMOLIBIO PEKYPPEHTHBIX HopMy T,
YMEHHE ONEPUPOBATH MOHATUSMM. KOMIUIEKCHOE YHUCIO, CONPSKEHHBIE
KOMILIEKCHBIE YHCJIa, MOAYJIb i apTYMEHT KOMILUIEKCHOTO 4rcia, Gpopma
3aIMCH KOMITJIEKCHBIX YHCEeN (reOMETpHUECKasi, TPUTOHOMETPHUECKAs U
anrebpandeckasi), yMeTb MNPOU3BOAWTH apumeTnueckue NEUCTBUS C
KOMIUIEKCHBIMH ~ YHCJIaMU; MPUBOJAUTH IPUMEPbl HCHOJb30BaHUS
KOMIUIEKCHBIX YHUCEN, ONEPUpPOBATh MOHATHAMHU. MaTtpuua 2x2 u 33,

OMPEACIIUTEIIb MaTPULIBI, FeOMeTpI/ILIeCKI/Iﬁ CMBICJI OTIPECACIIUTEIA

YMeHHe onepupoBaTh NOHATHSMHU. pPallUOHANbHBIE, UPPALMOHAJIBHBIE,
NIOKa3aTeJbHBIE, CTENEeHHbIE, JIorapupMUIEeCKHue, TPUTOHOMETPUIECKHE
YpPaBHEHHUs M HEPABEHCTBA, HUX CHUCTEMBI, YMEHHE ONepUpPOBaTh
MOHSATHSIMH. TOKAECTBO, TOXIECTBEHHOE NpeoOpa3oBaHHe, YPaBHEHUE,
HEPAaBEHCTBO, CHCTEMa YPaBHEHUNW M HEPABEHCTB, PABHOCUJIBHOCTD
YpPaBHEHUI, HEPABEHCTB M CHUCTEM, YMEHHE pelaTb ypaBHEHUS,
HEPABEHCTBA W CHUCTEMBbI C IOMOINBIO PA3JIMYHBIX MPUEMOB, pPEIIATh
YPaBHEHHUsl, HEPABEHCTBA W CHUCTEMBI C NAPaMeTPOM, NPUMEHSTH
YPaBHEHHUsl, HEPABEHCTBA, UX CUCTEMBI IJIsl PELICHUs] MaTeMaTHYECKUX

3a/1a4 ¥ 3a/1a4 U3 Pa3IMIHbIX 00IACTe HAYKH U PEasIbHOM KU3HU

YMeHne OonepupoBaTh MOHATUSAMH. (QYHKUHUS, UYETHOCTh (PYHKLHUH,
NEePUOTUYHOCTb (PYHKLIMH, OTPAaHHMYEHHOCTb (YHKIUH, MOHOTOHHOCTB
byHKIMH, 3KCTpeMyM (PyHKIIUHU, HAauOONbIIee U HAUMEHbIIEEe 3HAYCHHS
(byHKIMH Ha TPOMEXKYTKE, HETIpephIBHAS (QYHKLHS, aCHMIITOTHI rpaduka
$byHKUMHU, IepBast ¥ BTOpast MPOU3BOAHAS (PYHKLUH, FEOMETPUUECKUHN U
¢busnyeckuil CMBICI MPOM3BONHON, NEpPBOOOpa3Has, OMpeAeIEHHbIN
UHTErpaj, YMEHHE HaXOAWUTb aCUMNOTOTHI rpaduka (PyHKUUU, YMEHHE
BBIYUCIIATE  NPOU3BOJHBIE CYMMBI, TPOU3BEIAEHHsA, YaCTHOTO U
KOMITO3ULIUHN (DYHKIMH, HAXOOUTh ypaBHEHHE KacaTeJbHOU K rpaduky
(YHKIMY, YMEHHE HAXOAWUTh NMPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKLHIA,
YMEHHE HCIONb30BaTh NPOM3BOAHYIO ISl HCCIENOBaHUS (YHKIHH,
HAXOIUTh HauOONbLINE W HAMMEHbINNE 3HaueHHs! (DYyHKIHH, CTPOHUTH
rpadIKu MHOTOUYJICHOB C MCIIOJIb30BAHUEM aIllapaTa MaTeMaTHYECKOrO
aHamu3a, TMPUMEHSITh NPOM3BOAHYIO [UISI HAXOXKACHUS HAWIIYUIIEro
peleHns B NMPUKJIAAHBIX, B TOM YHCJIE COLUAIbHO-’KOHOMHUYECKUX H

(u3MUeCKUX 3a1a9axX; HAXOMUTD IUIOMANH U 00BEMBI PUTYP C TOMOIIBIO




HUHTErpajga, NpUBOAUTE NPUMEPBI MATEMATHYCCKOI'0 MOACIINUPOBAHUA C

noMotibio auddepeHmanbHbIX ypaBHEHUN

YMeHne onepupoBaTh NOHATUSMH: rpaduk (GyHKOUHM, oOpaTHas
byHkumsA, xKoMrosuims (YHKIWHA, JUHEHHas (QYHKOWS, KBaJpaTHIHAs
byHKIHA, palMoHaIbHast byHKIHA, CTeNeHHas byHKIHA,
TPUTOHOMETpHUECKHe (PYHKUMUH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
¢yHKUIMM, TOKaszaTenbHass MW JorapudpmMudeckas (yHKIUH, YMEHHE
CTpoUTh Tpauky U3YUEHHBIX (PYHKIUH, BBIIOIHATH MPEOOpa3OBaHUs
rpadukoB GyHKIMHA, HCHIONB30BATh IPA(PUKH ISt U3YUEHUS IPOLIECCOB U
3aBHCHUMOCTEH, MPU PELICHUH 3a/1a4 U3 APYTUX YYeOHBIX MPEIMETOB H
3a1a4 U3 peajbHOHN KU3HH, BRIPAKaTh (POPMyJIaMU 3aBUCHMOCTU MEXIY
BEJINYMHAMU;, HCTIOJIb30BATh CBOHCTBA U rpaduKu QyHKIHIHA IS peIIeHUsI
ypaBHEHHH, HEPaBEHCTB W 3a1a4y C MapaMeTpaMu, H300pakaTb Ha
KOOPJAMHATHOM IUIOCKOCTH MHOXKECTBA PELICHUI YPAaBHEHUI, HEPABEHCTB

U UX CUCTEM

YMeHHne pelatb TEKCTOBBIE 3a7aud Pa3HbIX TUIOB (B TOM YHCIIE HA
MPOILICHTHI, TOJIM M YaCTH, HA IBUXXEHUE, paboTy, CTOUMOCTb TOBApOB U
yCIIyT, HaJIOTH, 3aa41 U3 OOJIACTH yYIPABICHHUS JTUIHBIMU H CEMEHHBIMU
(uHaHCAMU), COCTABIISATH BBIPAXKCHUS, YPABHEHHs, HEPABEHCTBA M X
CHUCTEMBI IO YCJIOBHMIO 3aa4d, MCCIENOBATh MOJIYYEHHOE PEUICHHE U
OLICHUBATh MPABAONONOOHOCTh PE3yJIbTATOB, YMEHHE MOIETHUPOBAThH
peanbHble CUTyalMd Ha SI3bIKE MATEMAaTHUKH, COCTAaBJISITH BBIPAKCHMUS,
YPaBHEHHUs1, HEPABEHCTBA W MX CHUCTEMbl IO YCJIOBHUIO 3a4ayHu,
UCCJIENIOBATh IIOCTPOCHHBIE MOJIENH € HCIHOJIb30BAHUEM almapara

anreOpbl, UHTEPIPETUPOBATH MOJYYEHHBIN Pe3yJIbTaT

YMeHne onepupoBaTh MOHATHIMU: CpenHee apupMETHUECKOe, MeIUaHa,
HanOoJbIIee U HANMEHbIIEe 3HAYCHNUS, pa3Max, AUCIIEPCHs], CTAHIAPTHOE
OTKJIOHEHUE YHCIIOBOTO HabOpa; YMEHHE H3BJIEKATh, HHTEPIPETHPOBATD
WH(POPMALIUIO, TPEACTABIEHHYIO B TabJIMIaX, HA AUarpamMmax, rpadukax,
OTPAKAIOIIYI0 CBOHCTBA PEATbHBIX MPOLIECCOB U SIBJICHHIA; PEACTABISTh
UHPOPMALMIO € TOMOINBIO TalNWI W JAWarpamM, HCCIeI0BaTh
CTaTUCTHYECKHE NaHHBbIE, B TOM YHCIE C NMPUMEHEHHEM TIpaduuecKkux
METO/IOB U 3JIEKTPOHHBIX CPENCTB; IpadpUUeCcKy UCCIEN0BATh COBMECTHBIC
HaOJMIOEHUST C TIOMOINBKD JUAarpaMM pPAacCEeUBaHUsI M JIMHEHHOM

perpeccun




YMeHHne OonepupoBaTh MOHATUSAMM. CIYyYaiHBIA OMNBIT U CIyYailHOE
COOBITHE, BEPOSATHOCTb CIIy4allHOrO COOBITHS, YMEHHE BBIYHCISTH
BEPOSITHOCTh C HCIIOJIb30BAHUEM T'pPaQUUEcCKUX METOAOB, NPUMEHSTb
(bopMyJIBl CIIOKEHHSI U YMHOXEHHs BEPOSITHOCTEH, (POpMyJy MOJIHOM
BEpOSITHOCTH, opmyJty beprynn, komOuHaTOpHBIE (aKThI U (POPMYJIBL;
OLICHUBATh BEPOSITHOCTH PEANbHBIX COOBITUH, yYMEHHE OIepPHpPOBATH
NOHATHSIMH. ~ CIIy4aifHasi BEeJNIWYMHA, pPaclpelesieHHe BepPOSTHOCTEM,
MaTEMaTHUECKOE OXKUJAHUE, AMCIEPCHUS M CTAHJAPTHOE OTKJIOHEHHE
ClydyaliHOH BEeNWYMHBL, (QYHKIMH pPACIpelesieHHss U  IUIOTHOCTH
PaBHOMEPHOTO, IOKA3aTEJIbLHOTO W HOPMAJBbHOIO  paclpefeseHuil;
YMEHHUE HCIIOJIb30BaTh CBOWCTBA M3YYEHHBIX paCIpeneIeHud s
peueHnst 3aaady;, 3HAKOMCTBO C TOHSTHSAMH. 3aKOH OOJIbIIMX YHCET,
METONBl BBIOOPOYHBIX HCCJICOBAHUI, YMEHHE NPUBOIUTH HPUMEPHI
NPOSIBJICHUS] 3aKOHA OONBLIMX YHCEN B MPHPOIHBIX M OOIIECTBEHHBIX
SBJICHHSIX, YMEHHE ONEPUPOBATH NMOHATHSME: COUETaHHE, TIEPECTAHOBKA,
YHCIIO COYETaHUH, YUCJIO TNepecTaHOBOK; OmHOM HEBrOTOHA, ymeHue
NPUMEHSITh KOMOWHATOPHBIE (PaKThI U PACCY KACHHS AJIsl PELICHUS 3a/1aY;
OLICHUBATh  BEPOSITHOCTH  pEajbHBIX  COOBITHH, COCTaBJIATh

BEPOSITHOCTHYIO MOJIEIb U UHTEPNPETUPOBATD MOJYy4YECHHBIN PE3yJbTaT

YMeHune onepupoBaTb MOHATHUAMM. TO4YKA, IpsiMasi, IIJIOCKOCTD,
MPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA yIJa, I[JIOCKUH YTOJ,
IOBYTPAHHBINA Yroji, TPEXTPaHHBIA YroJ, CKPELIMBAIOLIHUECS MpPsIMBbIE,
NapajuIeIbHOCTh U MEPNEHAUKYISIPHOCTD MPSIMBIX U IUIOCKOCTEH, YIoJ
MEXAY MPSIMBIMH, YIOJl MEXAY MNPSIMON M IJIOCKOCTBE), YIOJ MEXAY
MJIOCKOCTSIMH, PACCTOSIHUE OT TOYKH [0 IIOCKOCTH, PACCTOSTHUE MEKOY
MPSIMBIMH, PACCTOSTHUE MEXKAY IUIOCKOCTSMH, YMEHHUE UCIOJIb30BATh IIPH
peleHny 3a/1a4 U3y4YeHHbIe (PaKThl U TEOPEMBI TUIAHUMETPHH; YMEHHUE
OLICHUBATh pa3Mepbl OOBEKTOB OKPY)KAOLIEr0 MHpPA;, CTPOHUTH
MaTEMaTUYECKUEe MOAEIU C IOMOLIBK) T€OMETPUYECKUX MOHATUH H

BCJIMYNWH, PELIATh CBA3AHHBIC C HUMHU MPAKTHUYCCKUEC 3a1a4n
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YMeHHne onepupoBaTh MOHATUSAMH. IUIOMAnb Gurypsl, 00béM QUTypsIL,
MHOTOTPaHHHMK, MPABUJIbHBI MHOTOTPAHHUK, CEYEHHE MHOTOIPAHHHKA,
ky0, mapajnenenunen, mnpusMa, nupamuna, ¢GuUrypa u IMOBEPXHOCTb
BpallleHus, LWINHIP, KOHYC, map, cdepa, miomanb cepsl, TIOmaIb
MOBEPXHOCTH MUPAMUIBI, NMPU3MBI, KOHycCa, LMJIUHApA, 00BEM KyOa,

NPpAMOYT'OJIbHOTO TMapauICienunena, nupaMuibl, MNpU3Mbl, HUJIHWHAPA,




KOHyCa, 11apa, pa3BépTka MOBEPXHOCTH, CEYEHUs KOHyCa M LIMJIUHAPA,
napajyieJibHble OCH WJIM OCHOBAHMIO, CEUYEHME I1apa, IUIOCKOCTD,
Kacaromascss cepsl, IIIUHAPA, KOHYCAa, YMEHHE CTPOUTh CEUEHHUE
MHOTOTPaHHHKA, N300pa’kaTh MHOTOTPAHHUKH, (PUTYPBI M TOBEPXHOCTH
BpAllleHUs], UX CEYEHUs], B TOM YUCJIE C TOMOUIBIO 3JIE€KTPOHHBIX CPEICTB;
yMEHUE MPUMEHSTh CBOHCTBA T€OMETPHUYECKUX (PUTYP, CAMOCTOSATENBHO
(bopMyIHpOBATh OMpEneNeHIs] H3y4aeMbIX (PUTYp, BBIIBUIATh THIIOTE3bI
O CBOICTBaxX M NMPH3HAKAX I€OMETPHUECKUX (PUryp, 0OOCHOBBIBATH WJIU
ONpoBepraTh HX, YMEHHE TMPOBOAMTH KiacCUpUKALUIO (GUTyp IO
Pa3NIUYHBIM TPHU3HAKAM, BBIMNOJHATH HEOOXOAMMBIE AOMOJHHUTEIbHBIE

MOCTPOEHUS
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VMeHue OmnepupoBaTh MOHSTHAMH. JABHXKEHHE B IPOCTPAHCTBE,
napauieibHbI MePeHOC, CUMMETPHST Ha TUIOCKOCTH U B MPOCTPAHCTBE,
NOBOPOT, TpeoOpazoBaHue moaoOHs, MonoOHbIe (QUIYpBL, yMEHHE
pacro3HaBaTh paBHble U MOAOOHBbIE (PUIYpPBI, B TOM YHCJEe B MPHUPOJE,
UCKYCCTBE, apXUTEKType, HCMOJb30BATH I'€OMETPHUECKHE OTHOLICHHUS
NPH peIIEeHIH 33124, HAXOAUTh T€OMETPHUECKIE BEJTMYHHBI (JTHHA, YTOJI,
IIOLIa/b, 00BEM) MPU PEIIECHUH 33184 U3 APYTHUX YUeOHBIX MPEAMETOB
U3 peajbHOW JKU3HH, YMEHHE BBIYUCISITH T'€OMETPHUECKHE BETHYHHbBI
(nmuHa, yroi, miomanb, 00BEM, IUIOMAAb IOBEPXHOCTH), HCIHONB3YS
u3y4eHHble (OPMyJIbI U METOAbI, B TOM YHCIE. IUIOLIAb MOBEPXHOCTH
NUPaMUABL, TPU3MBI, KOHYCa, [MIMHAPA, IUIomanb chepbl, oObéM KyOa,
NPSIMOYTOJIBHOTO  Mapaijiesienumena, MUPAMUIbl, MPU3MbIL, LHJIHHAPA,

KOHYCa, [1apa; YMEHHE HAXOAUTh OTHOIIEHHE OOBEMOB MOOOHBIX (PUTYP
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YMeHue onepupoBarh MOHITUSIMU:. IPSIMOYTOJIbHASI CHCTeMa KOOPAUHAT,
BEKTOp, KOOPAWHATHI TOYKH, KOOPAMHATBHI BEKTOPA, CYMMa BEKTOPOB,
NPOM3BEICHNE BEKTOpAa HA YHCIO, PA3JIOKEHHE BeKTopa Mo Oasmcy,
CKaJIsIpHOE TPOM3BEACHME, BEKTOPHOE MPOMU3BEACHHE, YIOJl MEXIY
BEKTOpPAMHU; YMEHUE HCIIOB30BATh BEKTOPHBIA U KOOPIUHATHBIA METON
IUI  pelIeHHUs TeOMETPUYECKHX 3amad MW 3adad APyrux yueOHbIX

MIPEAMETOB
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YmMeHne BbI6I/IpaTb HOI[XOI[;IH_II/IfI METOO JId PCIICHUA 3alayu,
NMOHUMAHHUE 3HAYUMOCTU MATCMATUKU B H3YUCHUU TMPUPOAHBIX U
O6H_I6CTB6HHBIX nmponeccoB u ﬂBHeHI/IfI; YMEHUE  PACIIO3HABATH

MPOABJICHUE 3aKOHOB MATEMATUKHU B HCKYCCTBE, YMCHHE IPUBOAUTH




MPUMEPBl  MAaTEMAaTHUYECKUX OTKPBITMH POCCUNHCKOM MW  MHUPOBOU

MaTEeMaTU4YECKON HAy KU




HEPEYEHD DJIEMEHTOB COIEPKAHUA, ITIPOBEPAEMBIX HA EID

IO MATEMATUKE
Kon IIposepsiemMblii 3JIeMEHT COAEPKAHUSA
1 Yucna 1 BEIMUCIEHUS
1.1 Harypaneneie u nenele ynucna. [IpusHaku 1eIMMOCTH LEBIX YUCEN
12 Paunonaneable uncna. OOBIKHOBEHHbIE M JECATHYHBIE APOOH, TPOLEHTHI,
' OeCKOHEUHbIe IEPUOUIECKUE IPOOH
13 Apudmerndecknii KOpeHb HaTYpaIbHON cTenernu. JlefdcTBus ¢ apupMeTHIECKUMU
' KOPHSIMU HaTypajbHON CTENeHU
L4 Crenenp c uenbiM MokasareneM. CTeneHb C paLUOHAJIBHBIM IOKa3aTeseM.
' CaolicTBa cTeneHu
15 CuHyCc, KOCHMHYC W TaHI€HC YHCJIOBOTO apryMmMeHTa. ApPKCHHYC, apKKOCHHYC,
' APKTAaHI€HC YUCIOBOIO apryMeHTa
1.6 Jlorapudm uncna. JlecaTudHble U HATYpaJbHbIE JOrapUpMbI
HeiictBurenvHble yucia. Apudmernueckne onepauud ¢ ASHCTBUTENbHBIMU
1.7 yrcnamu. [IpuOnnk€HHBIE BBIMHUCICHMS, NPABUJIAa OKPYTJICHHUS, TNPHUKUIKA U
OLIEHKA PE3yJIbTaTa BhIUUCICHUHN
1.8 IIpeobpazoBanne BEIpaKEHHI
1.9 KomnekcHble uncna
2 VYpaBHEHUs 1 HEPABEHCTBA
2.1 Ienbie u npoOHO-paIIMOHATILHBIE YPABHEHUS
22 HppaunonanbHble ypaBHEHUS
23 Tpuronomerpudeckue ypaBHeHUs
24 ITokazaTenbHbIC U JJOTapUPMUUECKHE YPABHEHUS
2.5 Lenble u ApoOHO-paLlMOHATIBHBIE HEPABEHCTBA
2.6 HppaunonanbHble HEpaBEHCTBA
2.7 ITokazaTtenbHbIE U JOrapupMUIECKHUE HEPABEHCTBA
2.8 TpuroHomerpuyeckue HEpaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPAaBHEHUN U HEPABEHCTB
2.10 YpaBHEHUs], HEPABEHCTBA U CUCTEMBI C TapaMeTpaMmu
2.11 Martpuia cucteMbl JMHEHHBIX ypaBHeHUNH. OnpeaennuTenb MaTpULIbl
3 @OyHKUMHN U rpaduKu




Oyukws, crnocoObl 3amanus Gyuknuu. [ 'paduk pyHkumu. B3aumao obpaTHbie

> ¢bysakmu. YétHbie n HeuéTHble pyHKUNH. [lepuonnueckue pyHKuMN
Obnacth ompeneneHus: U MHOXKECTBO 3HaueHWi ¢ynkumu. Hymm QyHKIum.
19 IIpoMexxyTKH 3HAKOMOCTOSIHCTBA. [IpOMEXKYTKM MOHOTOHHOCTH — (DYHKIIHH.
' MakcumyMbl 1 MUHEMYyMBbl GyHKInH. Hanbomnpinee w HauMeHblee 3HAYCHUE
(YHKIIMU Ha TPOMEKYTKE
13 CrenenHass QyHKOMS C HATypaJbHBIM M LEJNbIM IOKa3arteneMm. EE cpoiicTBa H
' rpaduk. CBoiicTBa U rpag UK KOPHsI -0l CTENEHH
3.4 TpuroHomerpudeckne GyHKINH, UX CBOHCTBA U TpaduKH
3.5 ITokazatenbHas u Jorapudmuyeckast GyHKIUHU, UX CBOWCTBA U rpaduKu
36 Touku paspeiBa. Acumnrorel rpadukoB ¢ysknmii. CsoiicTBa (PyHKUIUH,
' HEeNpepbIBHBIX Ha OTPE3Ke
3.7 IMocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUSI TTOCIENOBATEILHOCTEH
3.8 Apudmerndeckas 1 reomerpudeckast mporpeccuu. @opmyia CIIOKHBIX MTPOLIEHTOB
4 Hauana MmaTeMaTH4eCKOro aHaausa
4.1 IIpoussonnas ¢pyskimu. [Ipon3BogHBIE 3JI€MEHTAPHBIX (PyHKIHI
IIpuMmeHeHne NPOW3BOAHON K HCCIENOBAaHWIO (YHKIHMA HAa MOHOTOHHOCTb U
4.2 skcTpeMyMbl. Haxoxnenne HanOobpInero 1 HaMMEHbIero 3Ha4eHus1 (PyHKINH Ha
OTpe3ke
43 [TepBooOpasnas. UnTerpan
5 MHoxecTBa U JOTHUKa
5.1 MHo3kecTBO, onepanuu Hag MHOXKecTBaMu. Jlnarpammel Diinepa — Benna
52 Jloruka
6 BepoaTtHOCTE U cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTHKA
6.2 BepostHOCTB
6.3 KomOunartopuka
7 I'eometpus
7.1 Durypsl Ha IIOCKOCTU
7.2 [IpsiMble ¥ MIOCKOCTU B MPOCTPAHCTBE
73 MHororpaHHukH
7.4 Tena u NOBEPXHOCTH BpaLEHUS
7.5 KoopnunaTe! u BEKTOpBI
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