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PABOYAA ITPOT'PAMMA

y4eOHOro npeamMera «Ajaredpa ¥ Ha4aJ1a MATEMATHYECKOr 0 AaHAIH3A.
YrayOneHHblil ypOBEHb»
i ooyvaronuxcs 10 kacca

HOACHUTEJIBHAA 3AIINCKA

Y4eOHblii Kypc «AnreOpa ¥ Hayala MareMarM4eCKOro aHajau3a» SIBIISIETCS
OOHUM W3 HauOOJIee 3HAYMMBIX B MPOrpamMMe CPeAHEro oOmero oOpa3oBaHUs,
NOCKOJBKY, C OJHOH CTOPOHBI, OH OOECIECYMBAET WHCTPYMEHTAIbHYIO Oazy uist
U3YUEHMsI BCEX E€CTECTBEHHO-HAYUHBIX KYPCOB, a C JIPYrod CTOPOHBI, (hOpMHUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHHE O0YUYAIOIIUXCS HA YPOBHE, HEOOXOIUMOM ISt
OCBOCHHUsI MH(POPMATUKU, OOIIECTBO3HAHUS, MCTOPUM, CIOBECHOCTH U JPYIUX
JUCIUIUIMH. B pamMkax MaHHOro y4yeOHOro Kypca oOydarolMecs OBJIaJCBaIOT
YHUBEPCATbHBIM  SI3bIKOM COBPEMEHHOW Hayku, Koropas (OpPMYJIHPYET CBOM
JOCTHXKEHHSI B MaTEMAaTU4YeCcKoi Gopme.

Y4eOHblii Kypc aireOpel W HAadal MaTeMaTH4YeCKOro aHajM3a 3aKJIabIBacT
OCHOBY Uil YCICIIHOTO OBJAJCHUS 3aKOHAMU (DU3UKH, XUMHUH, OHOJIOTWH,
NOHUMAaHMsI OCHOBHBIX TEHIAEHIMI pa3BUTHUS SKOHOMHUKM M OOLIECTBEHHOH >KU3HHU,
MO3BOJIIET OPUEHTUPOBATHCS B COBPEMEHHBIX HUQPPOBBIX W  KOMIBIOTEPHBIX
TEXHOJIOTHUX, YBEPEHHO HCMOJb30BaTh WX MJis JAajbHEHIIero oOpa3oBaHUs U B
MOBCEJHEBHOM JKM3HU. B TO k€ BpeMs OBJaficHUE aOCTPAKTHBIMU W JIOTUUYECKU
CTPOTMMHU KOHCTPYKIMSAMU aareOpbl U MAaTEMATUYECKOT0 aHAJIM3a PA3BUBAET YMEHUE
HAXOJUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATH UICTUHHOCTD, TOKA3bIBATh YTBEPXKIAEHUS C
MOMOIIBI0 MHIAYKIMK W PACCYKAATh JEAYKTHBHO, HWCHOb30BaTh OOOOMICHUE W
KOHKPETH3allMl0, a0CTparupoBaHWEe W AHAIOTUI0, (OPMUPYET KpeaTMBHOE U
KPUTUYECKOE MBIIIJICHUE.

B xone m3ydyeHms yueOHOro Kypca «AnreOpa M Hadala MaTreMaTH4eCcKoro
aHaIM3a» OO0YYalOIMECs MOJIyYalOT HOBBIM OMBIT PELICHUsS MPUKIATHBIX 3a/]ad,
CaMOCTOSITETTLHOIO TMOCTPOCHUS MATEMATUUYECKUX MOJENEH peaibHbIX CHUTYallui,
UHTEPIPETALUHN MOTYYCHHBIX PEIICHUH, 3HAKOMSATCS ¢ IPUMEPAMU MATEMATUYECKUX
3aKOHOMEPHOCTEH B  MPUPOJAE, HAYKE U  HCKYCCTBE, C  BbLAAOLIMMUCS
MaTeMaTUYECKUMU OTKPBITUSIMU U UX aBTOPaAMHU.

YueOHblii Kypc 00JiafaeT 3HAYUTEIbHBIM BOCHUTATEBHBIM TOTEHIIUAJIOM,
KOTOPBI  peanu3yercss Kak uepe3 Y4eOHbId Marepuan, CrInocoOCTBYIOMIUA



(GOpPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK M 4Yepe3 crneuuuky yueOHOM
JEATEIBHOCTH,  TPEOYIONICH  MPOJOJDKUTEIBHON  KOHIEHTpPAlUA  BHUMAaHMS,
CaMOCTOSITETbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 32 MOJYUEHHBIN pe3y/IbTar.

B ocHoBe mMeronuku o0yueHus aireOpe U HavyajaM MaTeMaTUyeCKOro aHaiu3a
JICKUT IEATEABHOCTHBIM MPUHIUT OOYUYEHUSI.

B cTpyktype yueOHoro kypca «Ayredpa U Hayajia MaTeéMaTHUECKOro aHaIu3ay
BBIJICNIEHBl  CJACAYIOIIME  COJAEPXKATENIbHO-METOAMYEeCKUE JuHuM: «Yucna u
BBIUKCIICHUS», «DyHKIMH W rpadukny, «YpaBHEHHs W HEpaBeHCTBa», «Hauana
MaTeMaTU4ecKoro  aHamu3a», «MHOKecTBA M JIOTMKa». Bce  OCHOBHBIE
COACPIKATENIbHO-METOJIMUECKUE JIMHUM M3y4aroTCs Ha MPOTSHKEHUM JBYX JIET
O0Oy4CHHS HA YPOBHE CPEAHEro o0uiero oOpa3oBaHUs, €CTECTBEHHO JIOMONHSS APYT
Jpyra U MOCTENEHHO HACHIIIAsCh HOBBIMU TEMaMM U pazienamu. J{aHHbIA yueOHbIH
KypC SBJSE€TCS MHTErPATUBHBIM, TOCKOJBKY OOBEAMHSET B ce0€ colepKaHue
HECKOJIbKMX MaTreMaTU4eCKUX TUCLMIUIMH, TaKMX Kak anreOpa, TPUTOHOMETpUS,
MaTeMaTUYECKUN aHajIu3, TEOPUsl MHOKECTB, MaTeMarudeckas Jioruka u apyrue. 1o
MEpE TOro Kak OOydarolMecs OBJAJEBAIOT BCE OOJIEE HIMPOKMM MaTEMaTHUYECKUM
anmapaTroM, y HUX MOCJIEIOBATENbHO (DOPMUPYETCS U COBEPILICHCTBYETCS YMEHHE
CTPOUTh MAaTEMaTUYECKYI0 MOJENb PEIbHOM CHUTyallud, MPUMEHATh 3HAHUS,
NOJYYECHHBIE MPU H3YYEHUM Y4YeOHOro Kypca, Mjisi PEUICHUsS CaMOCTOSTEIbHO
cOpMYJIMPOBAHHON MaTeMaTHUECKOW 3ajaud, a 3aTeM WHTEPIPETUPOBATh CBOM
OTBET.

ConepKaTenbHO-METOAUYECKAs JIMHUS «YUUCla W BBIYMCIACHUS» 3aBEPIIACT
(GOpMUpPOBAHNE HABLIKOB MCMOJb30BAHUS JEHCTBUTENBHBIX UYUCET, KOTOpPOE ObLIO
HAYaTO Ha YPOBHE OCHOBHOro 00miero oopazopanusi. Ha ypoBHE cpeaHero o0mero
o0pazoBaHust 0CO00€ BHUMAHKE YACTSAETCS (POPMUPOBAHUIO HABBIKOB PAllMOHATIBHBIX
BBIUUCIICHU, BKITIOYAIOIIMX B Ce0sl UCMOJIb30BAHUE PA3TMYHBIX (POPM 3aluCH YUCIa,
YMEHUE JeNaTh MPUKUJKY, BBIIOMHATH MPUOIMKEHHBIC BBIYMCICHUS, OLECHHUBATH
YKCJIOBBIE BBIP@KEHUS, padoTaTh C MaTeMaTUYECKMMM KOHCTaHTaMH. 3HAKOMbIC
00y4alIMMCsT ~ MHOXKECTBA ~ HATYPAIbHBIX,  LENbIX,  palMOHAIBHBIX U
JCHCTBUTEIBHBIX YMCEN TOTOJHSAIOTCS MHOXKECTBOM KOMIUIEKCHBIX YHCEN. B Kaxaom
U3 3TUX MHOKECTB PaCCMAaTPUBAIOTCS CBOMCTBEHHBIE MY crielu(pUUecKue 3a1auu U
onepalyu; JACJICHUE Halle0, ONEPUPOBAHUE OCTAaTKAMU HA MHOKECTBE LEJIBIX YMCET,
ocoOble CBOMCTBA PAMOHAIBHBIX W MPPALUOHATBHBIX YHUCEN, apuMeThieckue
onepainuu, a TaKKe HU3BJICUCHUE KOPHS HATYPAIbHON CTENEHM HA MHOXKECTBE
KOMIUJIEKCHBIX ~ 4YucCell. bjarogaps mMOCHeA0BaTeIbHOMY  PacCUIMPEHUI0  Kpyra
UCTOJIb3YEMBIX YHUCET M 3HAKOMCTBY C BO3MOXKHOCTSMU WX NPUMEHEHUS [Uis
pelIeHUsl pa3InyHbIX 3a1a4 (HOPMUPYETCSl MPEACTABJICHUE O €AMHCTBE MaTeMAaTUKU
Kak Hayku MU €€ PO B TIOCTPOCHUM MOJIENIEH PeaJibHOr0 MHpa, LIUPOKO
UCIOJTb3YIOTCSl 0000IIECHUE U KOHKPETH3ALIUS.



Jluaus «YpaBHEHUST W HEPABEHCTBA» PEAM3YETCS HA MPOTSHKEHUU BCETO
0Oy4CHHUS Ha YPOBHE CpeHEro o0IEero o0pa3oBaHus, MOCKOJIBbKY B K&KAOM paz3ieiie
[TporpamMmMbl TPEIYCMOTPEHO PELIEHWE COOTBETCTBYIOINMX 3ajad. B pe3ynbrare
oOyvaromecs: OBJAACBAKOT PA3IMYHBIMA METOJAAMH PELICHHUS PALUOHATIBHBIX,
VUPPALlMOHAIBHBIX, TIOKA3aTeJIbHbBIX, JOrapu(MHUUECCKUX W TPUTOHOMETPUUYECKUX
YPAaBHCHWH, HEPABEHCTB M CUCTEM, A TAKXKE 3a/4a4, COACPXKAIIUX MMaAPaMETPHI.
[TomyuyeHHBIE yMEHMS IIMPOKO HKCHOJIB3YIOTCS MPH HMCCIACAOBAHMU (PYHKUIMHA C
NOMOILBIO MPOU3BOJHOM, NMPH PEICHUN MPUKIIAJAHBIX 3a7a49 M 3aa4 HA HAXO0XKICHUE
HauOOJIBIINX W HAUMEHBLINX 3HAYCHWI (yHKUMH. J[aHHAs coaep:KareibHas JTUHUS
BKJTFOUAET B ce0d Takke (POPMUPOBAHUE YMEHUH BBIMOJHATE PACUETHI MO (hopmyiam,
npeoOpa3oBaHusl PAUMOHAIBHBIX, WPPALMOHAIBHBIX W  TPUTOHOMETPHYECKUX
BBIPAKCHUM, a TAK)KE BBIPAKECHHIA, CONEP)KALIMX CTENEHH W JIorapudmel. brnaronaps
W3YUYCHUIO areOpanyecKkoro marepuana MPOUCXOAUT JAIbHEHIIEE Pa3BUTHE
AITOPUTMHYECKOT0 M aOCTPAKTHOTO MBIIIEHUS O0YYaroImmXcs, (POPMHUPYOTCS
HABBIKM JICAYKTUBHBIX PACCYKICHWH, pabdOThl ¢ CHMBOJIBHBIMH  (OpMaMH,
NPEICTABJICHUS 3AKOHOMEPHOCTEH M 3aBHCHMOCTEH B BUJIC PABEHCTB M HEPABEHCTB.
Anre6pa npennaract 3(pPEKTHBHBIE HHCTPYMEHTHI JUIsl PEIICHUS MPAKTHYECKUX W
€CTECTBCHHO-HAYYHBIX 33/1a4, HArJIIIHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
A3BIKA HAYKH.

CopepxarenbHo-MeTOAMYECKass JWHUS «DyHKIMKM ©  rpaQukm»  TECHO
NEPEIUICTACTCS C JAPYTMMHU JIMHUSMH YY€OHOrO Kypca, IMOCKOJIbKY B KaKOM-TO
CMBICIIE 3a0aéT MOCJICAOBATEIIbHOCTh M3YUEHHsST Marepuana. M3yueHue CTEneHHOi,
NOKA3aTeJIbHOM, JTOrapu()MU4eCKOi U TPUTOHOMETPUUYECCKUX (DYHKLMIA, X CBOICTB U
rpauKoB, WCHONB30BaHUE (YHKUOMN Ui PELICHUs 3aJad M3 JIPYIMX YYEeOHBIX
OPEIMETOB U PEATbHOM KU3HU TECHO CBA3AHO KAaK C MAaTEMATHYECKUM AHAIHA30M, TaK
U C PELICHUEM YPaBHEHHI M HEpABEHCTB. [Ipu 3TOM GOMBIIOE BHUMAHUE YACTSAETCS
(OPMUPOBAHUIO YMEHUS BBIPAXKATh (POpPMYJaMHu 3aBUCUMOCTH MEXKAY Pa3Iu4HbIMHU
BEJIMYMHAMU, MCCIICIOBATh MOJIYYCHHbIE (PYHKIIMH, CTPOUTH UX rpaduku. Marepuan
OTOM COAEP)KATEIbHOW JIMHAM HAlEICH Ha pPa3BUTHE YMEHUA W HABBIKOB,
NO3BOJISIFOIIUX BBIPAKATH 3aBUCHMOCTH MEXAY BEIMYMHAMHU B PA3IAYHON (opMme:
AQHATTUTHYECKOH, rpaduueckoil U cnoBecHOM. Ero nzyueHue cnocoOCTBYET Pa3BUTHIO
AITOPUTMHUYECKOTO MBILUICHUS, CIMOCOOHOCTH K OOOOIICHWIO M KOHKPETH3ALMH,
HCIIOJIb30BAHUIO AHAJIOTHA.

CopepxarenpHas JuHMS «Hauanma maTeMarnyeckoro aHaian3a» MO3BOJSET
CYLICCTBEHHO PACHIMPUTh KPYr KaK MaTeMarTHYeCKWX, TaK W MPHKJIAIHBIX 3a/1ad,
JOCTYMHBIX OOYYAMOIIMMCS, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTH CTPOMTH
rpauKkA  CIOKHBIX (DYHKIMNA, ONPEACHSITh HMX HAMOOMbUIME M HAUMEHBIINE
3HAYEHMS, BBIYMCIATH TWIOMAAN (UIyp W OOBEMBI TEN, HAXOAWUThb CKOPOCTH M
YCKOpEHUs mpoueccoB. JlaHHas coaepkarenbHash JIMHHAS ~OTKPBIBACT HOBBIC



BO3MOKHOCTH TIOCTPOCHUSI MAaTreMaTHYECKUX MOJECNEH PEaTbHBIX CUTYalMid,
NO3BOJISIET HAXOIUTh HAUJYYUILEE PEIICHUE B TPUKIIAIHBIX, B TOM YHCIIE COLMATIBHO-
SKOHOMHYECKUX, 3a/]a4ax. 3HAKOMCTBO C OCHOBAMH MAaTEMaTHMYECKOro aHaau3a
CHOCOOCTBYET Pa3BUTUIO a0CTPAKTHOIO, (POPMaANbHO-JIOTHYECKOTO M KPEATUBHOIO
MBILUICHUS, (OPMUPOBAHUID YMEHWI  paclo3HaBaTh MPOSBICHUS  3aKOHOB
MAaTEMaTHKH B HAYKE, TEXHUKE W UCKycCTBE. OO0yUaronrecs: y3HatoT O BBLAAFOIINXCS
pe3yabTarax, MOJIYYCHHbIX B XOJAC Pa3BUTHS MATEMaTUKA KaK HayKW, U 00 WX
aBTOpax.

CopepxarenbHO-MeTOAUYECKas JIMHUAS «MHOXECTBA M JIOTMKA» BKJIIOYACT B
ceOd DIMEMEHTHl TEOPUM MHOXKECTB M MAareMaTWYeCKOW JIOTWKM. TeopeTHko-
MHO>KECTBEHHBIE MTPEACTABIICHHUS TPOHU3BIBAIOT BECh KYPC MIKOJIBHONH MAaTEMAaTUKH U
npeyiaraloT  HauOoJiee YHUBEPCAIBbHBIA  S3bIK, OOBEAMHSIIOIIMA BCE Pa3lIEIibl
MaTeMaTHKd W €€ MPWIOKCHUNH, OHM CBSA3BIBAIOT PA3HbIE MAaTEMaTHYECKUE
JUCLMIUIMHBL W WX TPWIOKEHUs B eauHoe wenoe. [loaToMy BaxkHO Aarhb
BO3MOKHOCTh ~ OOY4YAKOIIEMYCS TOHMMATh TEOPETUKO-MHOKECTBEHHBIH  SI3BIK
COBPEMEHHON MaTeMaTWKW M HKCIOJb30BaTh €r0 JJs BBIPAKCHHS CBOMX MBICTEH.
JIpyrTuM BaKHBIM NPHU3HAKOM MATEMATHMKW KAaK HAyKW CICAYeT MPHU3HATh
CBOMCTBEHHYIO €l CTPOrocTh OOOCHOBAHMI M CIEAOBAHUE OMPEACIEHHBIM TPABHIAM
NOCTPOCHUSL J0KA3ATEIbCTB. 3HAKOMCTBO C 3JIEMEHTAMH MAaTEeMAaTHYECKON JIOTUKH
CIOCOOCTBYET PA3BUTHIO JIOTHYECKOIO MBILIIEHHUS OOyYarOIUXCs, MO3BOJSIET UM
CTPOHUTH CBOM PACCYXKIAECHUS HA OCHOBE JIOTHUECKHX MPABWJI, (POPMHUPYET HABBIKA
KPUTHUYECKOTO MBILICHHUSL.

B yueObHom Kkypce «Anrebpa M Hayajla MAaTEMaTMYECKOrO aHAIHM3a
OPUCYTCTBYIOT OCHOBBI MAaT€MATUUYECKOTO MOJECJIMPOBAHUS, KOTOPBIC TMPU3BAHBI
cnocoOCTBOBaTh  (POPMHUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENCH  pealbHBIX
CUTYallMii, WCCIEAOBAHUS OSTUX MOJEIEH ¢ TMOMOIIBI amnmapara anreOpsl W
MaTEMATHYECKOr0 aHallM3a, HHTEPNPETAlMM TMONYYCHHBIX PE3YJbTATOB. Takue
3a[laHus BIJIETEHBI B K&Kl W3 Pa3leioB MPOrpaMMBbl, MOCKOJIbKY BECh Marepuall
y4eOHOro Kypca WIMPOKO HMCMIOJB3YETCS AJI PEUICHHsS NPUKIAAHBIX 3anad. [lpum
PCIIEHUM  PEalbHBIX  NPAKTHYECKUX  3a4a4  OOy4arolquecss  Pa3BUBAOT
HAOMIOJATENPHOCT, YMEHME HAxXOAWTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
MCIOIb30BaTh AHATIOTHIO, 0000IIATh U KOHKPETU3UPOBATh MpodaeMy. JeaTenbHOCTh
1o (OPMHUPOBAHUIO HABBIKOB PEIICHUS MPUKJIAJHBIX 3a/1a4 OPraHU3yEeTCsl B MPOLECCE
U3yUYCHUsT BCEX TeM Yy4eOHOro Kypca «Anredpa W Hadala MareMaTHYE€CKOro
aHaTN3a).

Ha wu3yuenue y4yeOHOro kypca «Anrebpa M Havajga MAaTEMaTUYECKOTO aHAIM3a»
otBoauTcs B 10 knacce — 136 yacos (4 4aca B HEJEINIO)

COJAEPXKXAHUE OBYUYEHUA



10 KUIIACC

Yuc/ia 1 BBIYHCICHUSA

Paumonanenbie yucna. OOBIKHOBEHHBIE M JECATUYHBIE APOOW, MPOLICHTHI,
OCCKOHEUHBIE Teproauyeckue apoOu. [lpumeHeHne ApoOeH M MPOLCHTOB st
PELICHAS TPUKIIAAHBIX 3a0a4 U3 PA3IMYHBIX OTPACICH 3HAHAN U PEalbHON JKU3HHU.

JleficTBUTENbHBIE  4YKcila. PalvOHabHBIE W MPpPAlMOHAJIBHBIE  YHWCIIA.
ApupMeTHUECKAEe ~ OnepalMM ¢ JICHCTBUTENBHBIMA  4HMcIamMu.  Moayiib
JNECHCTBATENBHOIO YHCIA W €ro cBoicTBA. [IpnONMKEHHBIC BBIUMCIICHHUS, MPABHIA
OKPYIJIEHUS, IPUKUAKA U OLIEHKA Pe3yJIbTara BEIYUCIICHU.

Crenenp ¢ nensiM  nokaszarenem. bunom  Herorona.  HMcmome3oBaHue
noaxoasmeid (popMbl 3aNMCH JCHCTBUTENBHBIX YACET JUISl PELICHHS MPAKTUYECKUX
3a/1a4 U MMPEICTABIEHNS TaHHBIX.

ApUpMETHYECKHI KOPEHb HATYPAJIbHOM CTEMEHU U €r0 CBOMCTBA.

CreneHp € pauMOHAJIBHBIM MOKa3areneM M €€ CBOMCTBA, CTENEHb C
JICUCTBUTEJILHBIM IIOKA3aTEIIEM.

Jlorapu¢pm uncna. CpoiictBa mnorapudma. JIECATHUHBIE W HATYPAJIbHBIE
Jorapu(meil.

CHHYC, KOCHHYC, TaHI€HC, KOTAHI'€HC YMCIIOBOTO apryMeHTa. APKCHHYC,
APKKOCHHYC Y apKTaHI'€HC YMCIIOBOI'0 apryMeHTa.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa H  TOXKACCTBEHHBIC MPEOOpa3OBaHUs. YPAaBHEHHUE, KOPCHb
ypaBHEHHs. PaBHOCHUIIbHBIE VYPAaBHEHWUS W YPaBHEHHUs-CIEACTBUS. HepaBeHCTBO,
pELICHUE HEPABEHCTBA.

OCHOBHBIE METOJBI PEUICHHS LENBIX M APOOHO-PAlMOHATBHBIX YPABHCHUN W
HEpaBeHCTB. MHOrO4YJIEHbl OT OJHOM IEepeMEHHOW. JlelleHrne MHOro4YieHa Ha
MHOTO4JIEH ¢ ocTaTkoM. Teopema besy. MHoOrounensl ¢ uensiMu Ko3pQuuueHTaMH.
Teopema Buera.

[TpeoOpazoBaHus YUCIIOBBIX BEIPAKECHUN, COAEPKALIMX CTEIIEHN W KOPHH.

HppaunonaneHbie ypaBHEHUS. OCHOBHBIE METOMBI PELICHHS WPPALMOHAIBHBIX

YPaBHEHUM.

[TokazarenbHble ypaBHeHUs. OCHOBHBIE METOIbl PELICHMS TMOKA3aTeIbHBIX
YPaBHEHUM.

IIpeoOpasoBaHue BbIPAKEHWUH, COAEPHKAIIMX JTOTaprU(PMBI.

Jlorapudmuueckue ypaBHEHMUSI. OCHOBHBIE METO/IbI pelieHust
JorapupMUUYECKUX YpaBHEHUH.

OCHOBHBIE TPUTOHOMETPAYECKUE (OpMYJIBL. [TpeoGpazoBanue

TPUTOHOMETPUUYECKHAX BbIPAKECHUN. PEIIEHNE TPUTOHOMETPUYECKUX YPABHEHUM.



Pemenue cucreM JIMHEWMHBIX YypaBHEHWNA. Marpuia CUCTEMBI JIMHEWHBIX
ypaBHeHH. OnpenemTesb MaTPpUlbl 2x2, €ro reOMETPUUECCKUAN CMBICIT U CBOMCTBA,
BBIUMCJICHAE €T0 3HAYCHUsS, MPUMEHEHUE ONPEACIIATENS Uil PEMICHUS CHCTEMBI
JMHECHHBIX YpaBHEHWH. PemeHne NPUKIAOHBIX 334a4 C TMOMOIIBK) CHUCTEMBI
JIMHENHBIX ypaBHeHUH. UccnenoBanre MOCTPOCHHOW MOJENN € MTOMOIIBIO MATPHULL U
ONPEAEITTUTENIEN.

[TocTpoeHHE MaTEMaTHYECKMX MOJCICH pEaIbHOM CHTyallMd C TOMOIIBIO
YPaBHECHUH W HEpaBeHCTB. [IpMMEHEHHE ypaBHEHWH M HEPABEHCTB K PEUICHHUIO
MaTEMATHYECKUX 3344 M 337a4 U3 PA3IMYHBIX 00JIACTEN HAYKHA U PEATbHON YKU3HU.

DOYHKIHU H rpapuKH

OyHKuusa, cnocoObl 3aAaHus  (QyHKUMKA. B3aumMHO oO0parHble (YHKUIHW.
Komnozunuss  ¢Qynkumii. ['padpuk  QyHkumm. OneMeHTapHbBIE TPeoOpa3oBaHUs
rpaduKoB QyHKIUH.

OOnacTe ONpeAeNeHUuss U MHOXKECTBO 3HaueHWil (pyHkumu. Hymm QyHkoum.
[TpoMeKyTKM 3HAKOMOCTOSHCTBA. UETHBIE M HEU€THbIE (PyHKIMU. [lepuoanueckue
¢yHkuunA. [IpoMEXyTKM MOHOTOHHOCTM (YHKIMHA. MaKCUMyMbl W MWUHUMYMBI
¢dbyHkuu. Hanbonbiiee u HAUMEHbIIEE 3HAUCHHS (DYHKIIUU HA TPOMEKYTKE,

Jlunelinas, kBagpatMuHas W JPOOHO-IMHEHHAs (QYHKIMU. DJEMEHTAPHOE
WCCIICAOBAHUE U TIOCTPOEHUE UX TPAPUKOB.

CreneHHas (yHKIHS C HATYPaJbHBIM M LENBIM ToOKazarenem. EE cBoiicTBa u
rpaguk. CBolicTBa M rpaduK KOpHs N-0i CTENEHW Kak PyHKIMU OOPATHOM CTEMEHU €
HATYPAIbHBIM MOKA3aTEIIEM.

[TokazarenbHas w jnorapumuyeckas (QYHKIUH, WX CBOHCTBA M TpaQuKH.
HcnonezoBanue rpadpukoB QyHKIMI 1715 PELICHUAS] YPABHCHUN.

TpuroHomerpuyeckass OKPYKHOCTb,  OINPEACICHUE TPUTOHOMETPHUYECKHX
(PYHKLIMIA YMCIIOBOrO apryMeEHTA.

OYHKIMOHATbHBIE 3aBUCUMOCTH B PEAbHBIX MPOLECCAX U ABIEHUSX. | paduku
pEaTbHBIX 3aBUCUMOCTEMN.

Havana MaTreMaTH4eCcKOro aHajiusa

[TocnenoBarenbHOCTH, CMOCOOBI  3aJaHusl  MOCJIEA0BATeNbHOCTEH. Merton
MaTeMaTHYECKOM MHIYKIMH. MOHOTOHHBIE M OIPAHUYCHHBIE MOCIIEA0BATEILHOCTH.
HcTtopuss BO3HMKHOBEHMS MAaTEMAaTHYECKOTO AaHAIM3a Kak aHajan3a OECKOHEYHO
MaJIbIX.

ApudmeTrueckas U TeOMETPUUYECKAsS MPOrpecCHH. beCKOHEUHO yObIBarOIIast
reomeTpuyeckas nporpeccus. Cymma OECKOHEUHO YOBIBAKOUIEH TeOMETPUYECKOMN
nporpeccuu. JIMHEHHBIA U SKCHOHEHIMANBHBIA pocT. Yncio e. dopmyna CI0KHBIX
OPOLECHTOB. MCMonb30BaHME MPOrpeccMy Uil PELICHUS PEalbHBIX — 331ad
NPUKIIATHOTO XapakTepa.



HenpepeiBable (yHKIMM W ux cBoiicTBa. TOYKM pa3pbiBa. ACHUMOTOTHI
rpa¢pukoB (GyHknui. CpoiicTBa (YHKUMI HEMPEPBIBHBIX HA OTpe3ke. Meton
WUHTEPBAIOB /Il PEIICHUS HEPaBEHCTB. [IpMMEHEHHE CBOMCTB HEMPEPBIBHBIX
(YHKUMIA U1 pELICHUs 331a4.

[lepBas u BrOpas mpou3BOAHbIC (PyHKIMK. ONpeacsiceHue, reOMETPUUYECKUI U
(pU3NYECKUIl CMBICI MPOU3BOAHON. Y PaBHEHUE KAaCATENbHOM K rpaduKy (QyHKLIHH.

[TponsBoaHbIe 351eMeHTapHbIX (QyHKIMHA. [[porM3BOAHAS CYMMBI, POU3BEACHHUS,
YaCTHOTO W KOMITO3ULMHN (PYHKLIWNA.

MHoxecTBa H JIOTHKA

MHOXeCTBO, OIepali Haj MHOKECTBAMM M HMX CBOiicTBa. J{Marpammbl
Olinepa—Benna. [IpuMeHeHHE TEOPETUKO-MHOKECTBEHHOIO anmapara Jjsl OMACaHus
pealbHBIX TPOLIECCOB M SIBJICHMIA, MPU PEUICHWHM 3aa4 W3 JAPYTHX Y4EeOHBIX
IPEIMETOB.

Onpenenenue, Teopema, CBOMCTBO MAaTEMaTHYECKOrO0 OOBEKTA, CIEACTBUE,
J0Ka3aTeIbCTBO, PABHOCUJIbHBIC YPABHEHUSI.

[UIAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA YUEBHOI'O KYPCA
«AJI'EBPA U HAUAJIA MATEMATHUYECKOI' O AHAJIU3A»
(YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJIHEI'O OBILEI'O
OBPA30OBAHHMA

JIMUHOCTHBIE PE3YJIBTATDBI

1) rpakAaHCKOro0 BOCIIMTAHMS S

c()OPMUPOBAHHOCTh TPAKAAHCKONH MO3UIMHU O0Y4YaAKOUIErocss KaKk aKTHBHOTO U
OTBETCTBEHHOT'O YJICHA POCCHIMCKOro OOLIECTBA, MPEACTABICHHE O MATEMATHUYECKAX
OCHOBAaX  (DYHKIIMOHMPOBAHUS  Pa3JMYHBIX  CTPYKTYp, SBJICHUH, MOPOLEAYP
rpaXXAaHCKOro o0miecTBa (BIOOPHI, ONPOCH U IPYroe), YMEHUE B3aUMO/ICHCTBOBATH
C COLMATIbHBIMU MHCTUTYTAMHU B COOTBETCTBUU C UX (PYHKIIUSIMUA U HA3HAYEHUEM

2) NaTpHOTHYECKOr 0 BOCIIUTAHHUS:

c(hOPMHUPOBAHHOCTh POCCUICKON TPaKIAHCKOM WACHTHYHOCTH, YBAOXKEHUS K
MPOLUIOMY M HACTOAIIEMY POCCHHCKONM MAareMaruku, LEHHOCTHOE OTHOLUEHUE K
JOCTHKEHUSIM POCCHUICKAX MAareéMarTWKOB M POCCHMCKON MaTeMaTWYeCKON IIKOJIbI,
UCMONBb30BAHUE OTUX JOCTHXKEHWH B JAPYrUX HayKaxX, TEXHOJOrUsX, cdepax
SKOHOMHKH,

3) 1YXOBHO-HPABCTBEHHOI 0 BOCIIHTAHMS ¢



OCO3HAaHUE JYXOBHBIX LICHHOCTEH POCCHICKOro Haponaa, c¢(hOpPMHPOBAHHOCTH
HPABCTBEHHOIO CO3HAHWS, 3THYECKOTO TMOBEACHMS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHECHUEM JTOCTHXKEHUI HAYKHA W ACATEIBHOCTBIO YUEHOTO, OCO3HAHUE JTUYHOIO
BKJI4/1a B TOCTPOCHUE YCTOMUYMBOr0 OYAYIIETO;

4) 3CTeTHYECKOro BOCIIUTAHMS

ACTETHUYECKOE OTHOLICHUE K MHPY, BKJIIOYAs SCTETUKY MAaTEMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, PacCy>KACHUI, BOCIPUUMUYNBOCTD K
MaTEMATHYECKAM aCMIEKTaM PA3JIMYHBIX BUIOB UCKYCCTBA;

S) pu3uvecKoro BOCHUTAHUS:

c()OPMUPOBAHHOCTh YMEHHsI MPUMEHSATh MAaTEMATUUECKUE 3HAHKS B MHTEPECax
3I0pOBOr0 M 0€30MmacHoro o0paza KM3HW, OTBETCTBEHHOC OTHOLICHHE K CBOEMY
3M0POBbIO (3I0POBOE MUTAaHWUE, COATAHCUPOBAHHBIA PEXKUM 3aHATUH W OTABIXA,
peryiasipHas (U3WYECKash AaKTHBHOCTh), (PU3NYECKOE COBEPIICHCTBOBAHHUE MPHU
3aHATHSAX CIIOPTUBHO-030POBUTENBHON AEATEIBHOCTHIO,

6) TPyA0BOr0 BOCIMTAHMSL:

TOTOBHOCTB K TPYAy, OCO3HAHUE LEHHOCTH TPYAOIKOOHS, HHTEPEC K PA3IMYHBIM
chepaMm NpOPECCUOHAILHON JCATEIbHOCTH, CBSI3aHHBIM C MaTeMaTUKOH U €€
NPUJIOKEHUSIMU, YMEHUE COBEPLIATh OCO3HAHHBIA BeIOOp Oyayuieil mpodeccnu u
pPEaM30BBIBATE COOCTBEHHBIE KM3HEHHBIC TUJIAHBI, TOTOBHOCTH M CIIOCOOHOCTH K
MaTEMaTUYECKOMY 00pa30BaHUIO0 U CaMOOOPa30BAHMIO HA MPOTSDKCHUM BCEH YKU3HU,
FOTOBHOCTh K AaKTHBHOMY YYaCTMI0O B PEIICHUM NPAKTHYECKAX  33aad
MaTeMaTHYECKON HAMPABICHHOCTH,

7) 3IKOJIOrHY€ECKOr0 BOCTIUTAHUS S

Cc()OPMUPOBAHHOCTh  3KOJIOTMYECKOH  KYJIbTYpPhl, [MOHUMAHWE  BIIMSHUS
COLMAIbHO-3KOHOMUYECKMX TPOLECCOB HA COCTOSIHME NPUPOAHOW M COLMAIBHOMN
Cpeabl, OCO3HAHUE MIO00ATBHOTO XapaKTEPa SIKOJIOTMUECKUX MPOOIEM, OPUCHTALMS HA
NPUMEHECHUE MaTeMaTUYECKUX 3HAHUI [T PELICHHS 33/1a4 B 00J1aCTH OKPY>KArOLIEH
cpedbl, TUIAHWPOBAHWUE MOCTYNKOB M OLEHKA WX BO3MOXKHBIX TOCIEACTBUM st
OKPY)KArOLIEN CPEIHI;

8) HeHHOCTH HAYYHOIr 0 MO3HAHUA:

c()OPMUPOBAHHOCTH ~MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH M OOLIECTBEHHON MPAKTHKH, TOHUMAHUE MATEMATHYECKON
HAYKH Kak c(pepbl YEIOBEUECKON ACITEIBbHOCTH, 3TAMOB €€ PA3BUTHI M 3HAYUMOCTH
JUIE PA3BUTHsSl LMBWIA3ALKH, OBJIAJCHUE S3BIKOM MATEMAaTHKd W MATEMaTHYECKOH
KYJIbTYPO# KaK CpPEACTBOM MO3HAHUSI MUPA, TOTOBHOCTh OCYIIECTBIISATE MPOEKTHYIO U
UCCIIEAOBATENBCKY IO ACATEIBHOCTD MHANBUAYAILHO U B TPYIIIIE.

METAHNPEAMETHBIE PE3YJIBTATDBI



Ilo3HaBaTe/IbHBIC YHUBEPCAJIbHbIC Y4eOHbIC 1eiiCTBHUSA

ba3oBble 1oruvyeckue aeicTBu:

BBISIBJIITH M XaPAaKTCPU30BaThb CYIICCTBEHHbIC NPHU3HAKK MAaTreMaTUYeCKUX
OOBEKTOB, MOHITHIA, OTHOLIEHHH MEXKAY MOHATUAMH, (OPMYIUPOBATH ONPEACTICHHS
NOHSATUN, YCTAHABIMBATh CYHIECTBEHHBIA MPHU3HAK KJIacCH(PUKALMU, OCHOBAHMS IS
00001ICHAS U CPABHEHHUS, KPUTEPUU TPOBOIMMOrO aHAJIN3a,

BOCIIPUHUMATb, dopMmynupoBatb W OpeoOpa3oBBIBATE  CY>KIACHMS:
YTBEPAUTENBHBIC U OTPULIATEIBHBIC, €IMHUYHBIC, YACTHBIE W OOLINE, YCIOBHBIE,

BBISIBJISITH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOPEYUS B
(axTax, OaHHBIX, HAOMIOACHUSIX W YTBEPXKACHHSX, Npealarate KPUTECPUH st
BBISIBJIICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUMI,

J€NIaTh BBIBOABI C HCIOJB30BAHMEM 3aKOHOB JIOTWKH, JEAYKTHBHBIX W
MHIYKTUBHBIX YMO3AKIIFOUYCHUH, YMO3aKJIFOUCHUH 110 aHAJIOTHH,

NPOBOJINTH CAMOCTOSITENIBHO J0KA3aTebCTBA MATEMATHUYECKUX YTBEPKACHUN
(MpsiMbIE W OT MPOTUBHOIO), BBICTPAUBATh apPryMEHTALMIO, MPUBOANTL MPUMEPHI U
KOHTPIPUMEPBL, 0OOCHOBBIBATH COOCTBEHHBIC CYXKACHUS H BBIBOJIBI,

BbIOMpaTh crmoco0 pemieHWs Y4eOHOM 3amaum  (CpaBHHBATh HECKOJBKO
BAPUAHTOB PELICHUS, BBIOMPATh HAMOOJIEE MOAXOAIIMMH ¢ YYETOM CaMOCTOSATENBHO
BbIJICTICHHBIX KPUTEPUEB).

ba3zoBbie uccienoBare/ibCcKue Aeiic TBHS:

WCIOJB30BaTh BOMNPOCHI KAaK MCCIICIOBATEIbCKANA WHCTPYMEHT TIO3HAHWSA,
(dopMyIMpoOBaTh BOIIPOCHI, (dukcupyromue MPOTUBOPEYHE, npodaemy,
YCTaHABIMBATh UCKOMOE U TaHHOE, POPMHUPOBATh TMIIOTE3Y, AP YMEHTHPOBATh CBOK)
NO3UIIMI0, MHCHHE,

MPOBOJIUTH CAMOCTOATEIBHO CIUTAHUPOBAHHBIN SKCIIEPUMEHT, UCCIICIOBAHKE 110
YCTAHOBJICHUIO OCOOEHHOCTEH MareMaTrudeckoro OOBEKTa, SBJICHHWS, MPOLECCca,
BBISIBJIICHUIO 3aBUCUMOCTEN MEXKIYy 00BbEKTaMU, SIBJICHUSIMMU, IMPOLIECCAMMU;

CaMOCTOSATENBLHO (POPMYJIUPOBAThL OOOOIIECHUST W BBIBOABI MO pE3yjbTaram
OPOBEACHHOTO  HAOMIOJCHUS,  MCCICAOBAHWSA,  OLCHHBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3YJIbTATOB, BBIBOJOB U 0000LIEHWIA;

NPOrHO3UPOBATh BO3MOXKHOE PAa3BUTHE TMPOLECCA, a TAaKXKE BBIIBUTATh
IPEANONOMXKEHUS O €0 PA3BUTHUH B HOBBIX YCITOBUSIX.

Palora ¢ undopmanmneii:

BBISBJIATE ACPUUNATHI WH(OPMALMKU, AAHHBIX, HEOOXOOUMBIX Ui OTBETa Ha
BOIPOC W IS PELLICHUS 3aa4K;

BbIOMpaTh MH(MOPMALKIO W3 WCTOYHWUKOB PA3IMYHBIX THIOB, AHAJIM3UPOBATH,
CHCTEMATU3UPOBATh U MHTEPIPETUPOBATE HHPOPMALMIO PA3TUYHBIX BUJIOB U (HOpM
PEICTABIICHUS,



CTPYKTYpUpPOBaTh WH(OPMALUIO, MPEACTABIATh €€ B pa3MuHbIX (opmax,
WLTIOCTPUPOBATh rpapuuecKku;

OLICHUBATh HAAEKHOCTh uH(popmanmu o CaMOCTOSITENIBHO
c(OPMYJTUPOBAHHBIM KPAUTEPHSIM.

KoMMmyHHKATHBHBIE YHHBEPCATbHbBIC Y4eOHbIE AeiicTBUSsI

Oo0wenne:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYXIACHUSI B COOTBETCTBUM C YCIOBHSMH U
LEJSIMA OOLIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAYKATh CBOKO TOUKY 3PEHUS B YCTHBIX U
[MCBMEHHBIX  TEKCTAaX, JaBarb IIOACHEHWs [0 XOAY PpELIeHUs  3a1ayu,
KOMMEHTHUPOBATH MTOJYYEHHBIN PE3YIIbTAaT;

B XO0J€ OOCYXICHMs 3aJaBarb BOIMPOCHI MO CYIIECTBY OOCYXKIAEMOW TEMBI,
npoOJIEMBI, PEIIAEMO 3a1a4H, BBICKA3bIBATh UACH, HALICTICHHBIC HA MOUCK PELICHHUS,
COMOCTABJIATE CBOM CYXJIEHHSA C CYXACHUIAMH JPYTUX YYaCTHUKOB JUaIora,
OOHapy>KMBaTh pa3iMyle M CXOJACTBO TNO3MLMIA, B KOPPEKTHOH  Qopme
(OpMYIMPOBATh PA3HOIIIACHUS, CBOW BO3PAKCHUS,

MPEACTABIIATE PE3YAbTATHl PELICHUS 3aJa4yd, DKCIIEPUMEHTA, HUCCIIEI0BAHMUS,
NPOEKTa, CAMOCTOSATENBHO BBIOMpPaTh (OpMarT BBICTYIUICHMS € YYETOM 33434
NPE3CHTAMU U OCOOCHHOCTEH ayIUTOPUH.

PeryasiTuBHbIe YHUBepcalbHbIE YUeOHbIe JAeiicTBUS

Camoopranuzanus:

COCTaBJIATh TUIAH, AJITOPUTM PELICHUS 3aJa4yM, BIOMPATh CIOCOO PEHICHMS C
YU4ETOM UMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh U
KOPPEKTUPOBATH BAPUAHTHI PEHIECHUH ¢ y4ETOM HOBOM MH(POPMAIIUH.

CaMOKOHTPOJ/Ib, IMOIMOHAJIbHBII HHTE/LIEKT:

BJI4/ICTh HABBIKAMM TO3HABATENBHONW PEPIICKCUN KAK OCO3HAHUS COBEPIIACMBIX
JEUCTBUH W MBICIUTENBHBIX MPOLECCOB, WX PE3yJbTaroB, BIAJAECTh CHOCOOaAMHU
CaMOMPOBEPKHU, CaAMOKOHTPOJISI MPolecca MU pe3yJibTara PelieHUus MaTeMaTH4eCcKOoi
3a7a4u;

NPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH MPH PEHICHUM 3aJa4H,
BHOCUTH KOPPEKTHUBHI B JICATEILHOCTH HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HaWJICHHBIX OIIMOOK, BBISBJICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUEC PE3YJIbTaTa LU U YCIOBUSAM, OOBICHATH MPUUYUHBI
JOCTMKEHUST WM HEJTOCTIKCHHS PE3YJIbTaTOB ACITEILHOCTH, HAXOIUTh OLINOKY,
JIaBaTh OLICHKY MPUOOPETEHHOMY OMBITY.

CoBMecTHasI 1€ITEIbHOCTb:

MOHMUMAaTh W WCHOIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUYaJIbHON
padoThI IPU PELIEHUU YUEOHBIX 3a/1a4, MPUHUMATH 1€ COBMECTHOH JIEATETLHOCTH,



IUIAHUPOBATh OPraHM3ALMI0 COBMECTHOW palboThl, pacnpencnsaTh BUABI PadoT,
JIOTOBApUBaThCs, OOCYKAAaTh MPOLECC U Pe3yabTarT padboThl, 00001IaTh MHEHUS
HECKOJIBKUX JIFOJICH

y4acTBOBaTh B TPYNMOBBIX (popmMax padboTel (00CykAcHUS, OOMEH MHEHWH,
«MO3TOBBIE IITYPMbI» W WHBIC), BBIIOJHATE CBOKO 4aCTh PadOThl U KOOPAUHUPOBATH
CBOM JCHCTBHS C APYTMMH YJI€HAMU KOMAaH/bI, OLICHUBATh KAYECTBO CBOETO BKJIA/1a B
o0mmii  OpOAYKT MO  KPUTEpUsM,  CPOPMYJUPOBAHHBIM  yYYACTHHKAMH
B3aWMOJICHCTBHA.

HPEAMETHBIE PE3YJIBTATDBI

K xonny oOyuenus B 10 kimacce oOydarouiuiics MOJYYHUT CIACAYIOINAE
OPEAMETHBIE PE3YJIbTaThl MO OTACJIBHBIM TeMaM padodeil mporpaMmbl Y4eOHOrO
Kypca « AnreOpa 1 Havajila MaTeMaTHYECKOTO AaHATIN3ay:

Yucsia 1 BBIYHCTICHHSA

CBOOOTHO OINMEPUPOBATh MOHATHIMH. PALMOHAIBLHOE YHCIO0, OECKOHEUYHAas
nepuoanueckas  ApoOb, MPOLEHTHl, HMPPALMOHAIBHOE  YHCIO, MHOXECTBA
PaLMOHAIBHBIX U AEHCTBUTEIBHBIX YACEI, MOAYJIb IEHCTBUTEIBHOIO YUCIA,

NPUMEHSTH IPOOH W MPOLEHTHI ISl PEIICHUS TPUKIIAAHBIX 3a1a4 U3 Pa3IndHbIX
OTpacJieil 3HAaHUN U PeATbHOM KU3HU,

NPUMCEHSTh MPUOIMKEHHBIC BBIYMCIICHUS, TPABUAJIA OKPYTJICHUS, MPUKUIKY W
OLICHKY pe3yJIbTaTa BEIYNCIICHUN;,

CBOOOIHO  OMEPUPOBATH TMOHATHEM: CTEMEHb C LEJIbIM  TOKA3aTelieM,
UCNONB30BaTh MOAXOAAINY0 (OPMY 3alMCH JCHCTBUTEIILHBIX YUCEN JJI PELICHHS
MPAKTUYECKUX 3a]1a4 U MPEACTABICHUS TaHHBIX;

CBOOOIHO OMEPUPOBATh MOHATHEM: apu(PMETUUYECKUIl KOPEHb HATypalbHON
CTCIEHU,

CBOOOTHO ONEPUPOBATH MOHATHEM: CTEIIEHDb C PAMOHATIBHBIM [TOKA3aTEIIEM;

CBOOOHO OMEpUpOBaTh NOHATHAMM: JorapuMm 4YHchaa, JCCITHYHBIE U
HATYPaJIbHBIC JIOrapu(pMBl;

CBOOOTHO OMEPUPOBATh MOHATHSIMU. CHHYC, KOCHHYC, TaHI'€HC, KOTAHICHC
YUCIIOBOI'0 apryMEHTA,

ONEPUPOBATH TMOHATUAMU. APKCHHYC, apKKOCMHYC M apKTaHIE€HC YHCIOBOIO
aprymeHra.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJTHO OINEPUPOBATH MOHATHSAMHU. TOXKIECTBO, YPABHEHHE, HEPABEHCTBO,
PaBHOCHUJIBHBIE YPABHEHUS U YPABHEHUS-CIIEICTBHS, PABHOCUIIBHBIE HEPABEHCTBA,



OPUMCEHSTh Pa3IMYHbIE METOABl PCIICHUS PAUMOHAIBHBIX M JPOOHO-
PaLMOHAIbHBIX ~ YPABHECHWH, TPHUMEHATH METOA HMHTEPBAIOB JUIS  PELICHHS
HEPABEHCTB;

CBOOOHO OMEPUPOBATh NOHATHSAMHM. MHOTOWIEH OT OJHOH NEPEMEHHOM,
MHOTOUJIEH C LIEIbIMUA KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, MPUMEHSTD JIEICHUE
MHOIO4YJI€HA HA MHOTOWICH € OCTAaTKoM, TeopeMy be3dy u teopemy Buera s
pelIeHu 3a1a4;

CBOOOJIHO OMEPUPOBATH MOHITHSIMH. CUCTEMA JTMHEHHBIX YPAaBHEHW, MaTPULLA,
ONPEACIMTENL MATPULBL 2 X 2 W €ro T€OMETPUYECKHI CMBICH, HWCIOJB30BATh
CBOMCTBA oOmpeaenurens 2 X 2 [is BBIYMCICHHS €r0 3HAQUYEHHMs, NPUMEHSTH
ONPEACIMTENN JUIsl PELICHUsS CUCTEMBI JIMHEWHBIX YPaBHEHUW, MOJCIHAPOBATH
peabHbIE CUTYalUMU C MOMOIIBK) CUCTEMBI JIMHEHMHBIX YPaBHEHHHA, WCCIEI0BATH
MOCTPOCHHBIE MOJENM C MOMOIIBK) MATPULL U ONPEACIUTENECH, UHTEPIPETUPOBATH
ITOJIyYEHHBIN PE3YIIbTar,

UCIONB30BaTh CBOMCTBA JCHCTBMH C KOPHAMH JJs  MpeoOpa3oBaHUs
BBIPAYKECHHUIA,

BBINOJHATE MPEOOPA30BAHMS YMCIIOBBIX BBIPOKEHUMA, COACP)KAIUX CTEHEHH C
pPaLMOHATIBHBIM OKA3aTENEM;

MCIOB30BaTh CBOMCTBA JIOrapu(MOB Uil MPeoOpa3oBaHusl JIOTapU(PMHUUECCKAX
BBIPAYKECHHUIA,

CBOOOHO OMEPUPOBATh TOHATHIMM: HMPPANMOHATBHBIC, IMOKA3aTelIbHbIE |
Jorapu(pMUYECKUE YPABHECHHUS, HAXOAUTh UX PEUICHHS C TIOMOLIBK) PABHOCHUIIBHBIX
MEPEXOA0B UIIM OCYLIECTBIISIS TPOBEPKY KOPHEH;

NPUMEHSITh OCHOBHBIE TPUTOHOMETPHUYECKHE (POpPMYJBI AJil MpeoOpa3oBaHMs
TPUTOHOMETPUYECKUX BBIPAKEHUIA;

CBOOOHO  OMEPUPOBATH  MOHATUEM: TPUTOHOMETPUYECKOE  YPABHEHHE,
OPUMEHATh  HEOOXOAMMBIE  (POPMYNBI  JUIsl  PEIICHUS  OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHECHUIA,

MOJCIMPOBaTh PEaJbHBIC CHTyalMd Ha s3bIKE aureOpbl, COCTABJIATH
BBIPDOKEHUS, YPABHEHHWs, HEPABEHCTBA 110 YCJIOBHIO 3aa4M, HCCIECI0BAThH
NOCTPOCHHBIE MOJIENHN C HCITOJIB30BAHUEM armIapara ajreOpsl.

DYHKIHU U rPpauUKH:

CBOOOHO ONEPUPOBATh MOHATUAMHU: (PYHKLUs, COOCOOBI 3aaHus (PYHKUHUH,
B3aUMHO OOpaTHbIE (PYHKIMW, KOMIIO3ULMS (PYHKIMNA, rpaguK yHKIMH, BBIMOJIHSITH
3JIEMEHTapHbIE MpeoOpa3zoBaHus rPAPUKOB PYHKIIMIA,

CBOOOHO ONEPUPOBATH MOHATHAMU: OOJNACTh ONPEACICHHS M MHOXKECTBO
3HAYEHUI QYHKIWU, HYIH PYHKIHAW, TPOMEKYTKH 3HAKONOCTOSHCTBA,

CBOOOHO OMEPUPOBATh NOHATHSAMM. UYETHBIE W HEYETHbIE (PYHKIWH,
NEPUOANYECKUE (YHKIUU, MPOMEKYTKM MOHOTOHHOCTHM ()YHKIUH, MAKCUMYMBbI W



MUHUMYMBl (DYHKIMH, HauOOJbIIEE W HAaUMEHBIICE 3HAYCHHE (PYHKIUM Ha
POMEXKYTKE;

CBOOOTHO OMEPUPOBATH MOHATHSIMH. CTENEHHAs (PYHKUUS C HATYPAIBHBIM W
LENbIM TMOKa3areaeM, rpaguk creneHHOW (YHKIUM C HATypPalIbHBIM M LENBIM
nokaszareyieM, rpaguK KOpPHS N-Oi CTEeNeHW Kak (yHKIMM OOpaTHON CTENEHW C
HATYPATbHBIM MMOKA3aTENEM;

OMECpPUPOBaTh TOHATHSAMH. JIMHEHHAs, KBAaApaTW4YHAs W JIPOOHO-TMHEHHAs
()YHKLMH, BBIIOJHATH 3JIEMEHTAPHOE UCCIIEAOBAHUE U IOCTPOCHUE X IPa(UKOB;

CBOOOIHO OMEPUPOBATh TMOHATUSMH: TIOKA3aTENbHAS W Jorapu(muueckas
(yHKIMH, WX CBOMCTBA W TpaduKH, MCIONB30BaTh WX TPaQuKW AN PEIICHUS
VPaBHEHNUH;

CBOOOHO OMEPUPOBATH MOHATHSAMHU. TPUTOHOMETPUYECKAS OKPYXKHOCTb,
OMpEIETIEHUE TPUTOHOMETPUYECKUX (PYHKIIMIA YMCIIOBOIO apryMEHTA,

UCIIONIb30BaTh  rpapuku  (QYyHKOWNA  JJI8  UCCIEJOBAHUS  MPOIIECCOB U
3aBHCHMOCTEH TPH PEIICHUM 33Ja4 M3 JAPYIUX YYEOHBIX MPEIAMETOB M PEanbHOMN
YKU3HU, BBIpaXKaTh (POPMyJIaMy 3aBUCUMOCTH MEKY BETMUYAHAMMU,

Havana MmareMaTH4ecKoro aHajiu3a:

CBOOOIHO OMEPUPOBATH TMOHATHAMHU. apu(MeThdyeckas M T[EOMETPHYECKast
nporpeccusi, OECKOHEUHO YOBIBAKOIIAs T€OMETPUUYECKAs MPOTrPECCHs], JMHECHHBIA U
SKCIIOHCHIMATIBHBIA POCT, POPMYyra CIOKHBIX MPOLECHTOB, UMEThH MPEICTABICHUE O
KOHCTAHTE;

WCIOJB30BaTh MPOTPECCUM JJIsl PEUICHHS PEAIbHBIX 3a1a4 MPUKIAIHOTO
XapakTepa,

CBOOOJTHO OINMEPUPOBATH MOHSATUSMHU: MOCIECAOBATEIBHOCTD, CIIOCOOBI 3a1aHus
NOCJIEIOBATENILHOCTEH, MOHOTOHHBIE W OTFPAHWYEHHBIC MOCIEAOBATEIBHOCTH,
NOHAMATh OCHOBBI 3aPOKACHUS MAaTEMATHUYECKOTO aHAJIA3a KaK aHaIn3a OECKOHEYHO
MAaJIbIX;

CBOOOJIHO OMEPUPOBATH MOHATUSMHU. HENPEPBIBHBIC (PYHKLIMHU, TOUKH Pa3pbiBa
rpaduka GyHKOMU, ACHMITOTH Tpaduka GyHKIUY,

CBOOOHO OMEPUPOBATh TMOHATHEM. (YHKLHMs, HEOPEPhIBHAS HA OTPE3KE,
NPUMEHATH CBOMCTBA HENPEPHIBHBIX (PYHKIMIA ISl pEIICHUS 33134,

CBOOOJIHO OMEPUPOBATH MOHITHSIMU. MEPBasi U BTOPas MPOM3BOAHBIE (PYHKIIHH,
KacatelbHas K rpaguky QyHkumu,

BBIUKCIATh MPOU3BOAHBIE CYMMBbI, TPOM3BEIACHMS, YAaCTHOIO M KOMIO3MLIMH
IBYX (PYHKIIMIA, 3HaTh TPOU3BOAHBIE JIEMEHTAPHBIX (YHKIIHIA;

UCIOJIb30BaTh TEOMETPUYECKUN W (PU3MYECKUI CMBICT TPOU3BOJHON ISt
pEIIEHUS 3a4a4.

MHoxecTBa U JIOTHKA:

CBOOOJTHO ONEPUPOBATH MOHATHUSAMU: MHOKECTBO, OMEPaLMK HAJl MHOKECTBAMM;



WCIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIN anmnapar A OMHMCAHUS PEATbHBIX
IPOLIECCOB U SIBJICHUIA, TP PELICHUY 33Aa4 U3 APYTUX YYEOHBIX TPEAMETOB,

CBOOOIHO OMEPUPOBATh NOHATUSMH. OINPEACICHUE, TEOpPEMa, YpPaBHCHHUE-
CJICACTBHE, CBOMCTBO MAaTeMaTHYECKOTO OOBEKTA, JOKA3ATEIBCTBO, PABHOCUIIBHBIC
YPAaBHEHUS U HEPABECHCTBA.

TEMATHYECKOE INNTAHUPOBAHUE
10 KJTACC

KosauuyecrBo uyacos DJIeKTPOHHbBIE

(uudposbie)
o0pa3oBaTebHbI

Ne Haunmenosanue
n/ | paszesos H TEM Bcer | Kourpoabubr | Tlpakruuecku

n nporpaMmabl 0 e padoThI e paboTnl
€ pecypchol

MHOkeCTBO
IEeHCTBUTENBHBIX
yuceJl. MHOro4JieHBI.
ParnmmonanbHEIE
YPaBHEHHS U
HEPABEHCTBA.
CucreMbl JUHEHHBIX
YPaBHEHHI

DyHKUNHU U

rpaduku. CreneHHas
pad 12 | 1
(GYHKIUS ¢ LETBIM

IIOKa3aTeJIeM

Apudpmernueckuii
KOpEHb N-0i1

3 CTENEHU. 15 1
HppanuonanbHbie
ypaBHEHUs

ITokazarenbHast

byHKLS.

10 1 1
ITokazarenbpHble

YPaBHEHHUS

Jlorapudmuueckas

byHKLS.

18 1 1
Jlorapudmuyeckue

YPaBHEHHUS

Tpuronomerpuuecku
6 € BBIPAXXEHUsI U 22 1 1

YPaBHEHHUS




TlocnenoBaTenpHOCT
U ¥ IPOTrPeCCuu

10

HenpeprisHbie

8 byHKIMH.
IIpousBoanas

20

IlosTOpenue,
00o0111eHME,
CUCTeMaTH3aLNs

3HAHUU

OBIIEE KOJIMYECTBO
YACOB 110
ITPOT'PAMME

136

11
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