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IMNOACHHUTEJIBHASA 3AIINCKA

YuaeOusblii Kypc «Anrebpa W Havaja MaTEMaTHUYECKOTO aHAIM3a» SIBISAETCA
OJIHAM W3 HanboJiee 3HAYMMBIX B IPOrpamMMe CpeaHero oomero oOpa3oBaHUS,
MOCKOJIbKY, C OJJHOW CTOPOHBI, OH OOECIHEeUMBAET MHCTPYMEHTAJIbHYIO 0a3y s
U3YYEHUS] BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYIroil CTOPOHBI, (hopMUpPYET
JIOTUYECKOE U aOCTPAaKTHOE MBILIUICHHE O0y4YaloMIMXCAd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUSI MH(OPMATUKH, OOLIECTBO3HAHUS, UCTOPHUH, CIOBECHOCTU U APYTHX
JUCIMIUIMH. B paMkax AaHHOro y4yeOHOro Kypca oOydaromiuecs OBJIJIEBAIOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HayKu, KoTopas (GOpMyJIupyeT CBOHU
JTOCTHKEHHUS B MaTeMaThuueckoit popme.

VYyeOHblli Kypc anreOpsl M Havyajl MaTeMAaTHUYECKOro aHaln3a 3aKJIa/ibIBaeT
OCHOBY [l YCHENIHOTO OBJaJACHUS 3aKOHAMHM (PU3UKH, XUMUH, OHOJIOTHH,
NOHUMAaHUsl OCHOBHBIX TEHJICHIIUI Pa3BUTHUS SKOHOMUKH U OOLIECTBEHHOMN XKHU3HHU,
MO3BOJISIET OPHEHTHPOBATHCA B COBPEMEHHBIX HU(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIOIb30BaTh UX I JalibHeWIiero oOpa3oBaHus U B
MOBCEAHEBHOM XU3HU. B TO ke Bpems OBJaJieHHE aOCTPAKTHBIMHU M JIOTHYECKHU
CTPOTUMHU KOHCTPYKIHUSAMH aireOpbl M MaTEeMaTHUeCKOro aHaliu3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTUHHOCTb, JI0Ka3bIBAThH
YTBEPXKJICHUS C TIOMOIIBI0O MHIAYKIWUA U PACCyXJaTh NEAYKTHUBHO, HCIIOIb30BAThH
00001lleHHEe ¥ KOHKPETH3alMI0, a0CTparupoBaHUE U aHAJOTUIO, (OPMHUPYET
KpEaTUBHOE U KPUTUUYECKOE MBILICHHE.

B xone u3yuyenus yueOHOro kypca «Anrebpa M Havaja MaTEeMaTHUYECKOIO
aHaM3a» OOy4YaronIuecs MOJy4YaloT HOBBIA OMNBIT PEIICHUsS MPUKIAJHBIX 3aj1ad,
CaMOCTOSITEIILHOTO TIOCTPOEHUSI MaTEMAaTUUYECKUX MOJIENIEH pealbHbIX CUTYyaluH,
UHTEPNpPETAllMd  TOJYYCHHBIX  pEHIeHWH, 3HAKOMSTCA C  [pUMEepamu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE, HAYKE M HCKYCCTBE, C
BBLIAIOLIMMUCS MaTEMAaTUYECKUMH OTKPBITHUSIMU U UX aBTOPaMHU.

VY4eOHbIil Kypc 00aJaeT 3HAUMTEIbHBIM BOCHUTATEIBHBIM IOTEHIIMAIIOM,
KOTOpPBI peanu3yercss Kak uepe3 ydeOHbI MmaTepual, CHOCOOCTBYIOUIUMN
(OpMHpPOBaHHIO HAYYHOIO MHUPOBO33PEHMs, TaK M depe3 crneuuduky ydeOHOit
JEeSTeNIbHOCTH, TpeOyIolmel MpPOJOKUTENbHON  KOHIEHTPAllMd BHHUMAHUA,
CaMOCTOSITEIILHOCTH, aKKYPAaTHOCTH M OTBETCTBEHHOCTH 3a MOy YEHHBINA pe3yJIbTaT.

B ocHoBe MeTonuku 00yueHus anredpe 1 HauajaM MaTeMaTHYEeCKOIro aHalu3a
JICKUT NEATETbHOCTHBIA MPUHIUI O0yUEHHUS.

B ctpykrype yuebHOro kypca «Anredpa 1 Hauajia MaTEMaTHYE€CKOTO aHAIN3a
BBIJICJIEHBl  CIEAYIOIIME COJAEpXKaTelIbHO-METOANYECKuE JmHuK: «Yucna u
BbIYHCIICHUS», «DYHKIIMU U Tpadukn», «YpaBHEHHS U HepaBeHCTBa», «Hauama
MaTEeMaTUYEeCKOro aHanu3a», «MHoxkecTBa U Joruka». Bce ocHOBHbIE
COJIEpPKATEeIbHO-METOIUYECKHE JIMHUU U3YyYaloTCsd Ha NPOTSHKEHUU JBYX JIET



oOy4eHHsI Ha YPOBHE CpeTHETr0 00111ero 00pa3oBaHus, €CTECTBEHHO JOTOIHSA IPYT
Jpyra 1 MOCTENEHHO HACHIIIAsICh HOBBIMU TEMaMH U pa3enamu. JJaHHbIi yueOHbIH
KypC SBJISIETCS WHTETPATUBHBIM, ITOCKOJIBKY OOBETUHSET B cebOe cojaepKaHue
HECKOJIBKMX MaTeMaTHYECKHX IUCIUILUINH, TaKUX KakK aiaredpa, TPUTOHOMETPHS,
MaTEeMaTUYECKUN aHAIIA3, TEOPUS MHOKECTB, MaTeMaTH4YecKasi Jioruka u npyrue. [To
Mepe TOTO Kak 00yd4aromuecs OBJIAaJIeBAtOT BCE Ooyiee MUPOKUM MATEeMAaTHUYECKUM
anmnapaTroM, y HUX IMOCJIEI0BaTEIbHO (POPMUPYETCS U COBEPIIEHCTBYETCS YMEHUE
CTPOUTh MaTEMaTHYCCKYI0 MOJCIb PCATbHOW CHUTYyallH, MPUMCHSATHh 3HaAHUS,
MOJIYYCHHBIC TIPU HM3YYCHHH YYEOHOTO Kypca, JJIA PEIICHUS CaMOCTOATEIHHO
chopMyJIMPOBAaHHON MaTeMaTHYECKON 3a7adM, a 3aTeéM HHTEPIPETHPOBATH CBOM
OTBET.

CopepxaTenbHO-MeTOAMYECKasT TUHUSA «YKclia ¥ BBIYMCICHUS» 3aBepIIacT
dbopMHpOBaHNE HABBIKOB MCIIOJIB30BAHMS JCHCTBUTEIBHBIX YHCEIN, KOTOPOE OBLIO
HayaTO Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBanus. Ha ypoBHe cpeHero ooiiero
oOpa3oBaHus 0c000O€ BHUMaHUE yaensieTcs  (OPMUPOBAHHIO  HABBIKOB
palMOHAIBHBIX BBIYUCIICHUM, BKIIIOYAIOMIMX B CEeOS MCIOJIb30BAaHUE PA3IMYHBIX
dbopM 3amucu YHCIIa, YMEHUE JeNaTh NPUKHUAKY, BBIMOJIHATH MPHOIMKEHHBIC
BBIYHCIICHUS, OIICHUBATh YWCJIOBBIC BBIPAXKEHUS, padOTaTh C MAaTeMAaTHUYCCKUMHU
KOHCTAHTAMHU. 3HAKOMbBIE OOYyYalOIMMMCS MHOXECTBA HATYPAIbHBIX, IIEIBIX,
palMOHAIBHBIX U JCHUCTBUTENBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX 4Hnceld. B  KakaoM ©3 53THUX MHOXECTB PpPacCMaTpPUBAIOTCS
CBOMCTBEHHBIE €My cHenuduUecKue 3aJadyd MU OINepaluu: JeJICHHE Halelo,
ONEPUPOBAHUE OCTaTKaMM Ha MHOXXECTBE LEJbIX YHCEN, OCOOble CBOWCTBA
paIMOHANBHBIX U UPPANMOHATIBHBIX YKCEN, apu(PpMETUICCKUE ONepariuy, a TakKe
U3BJICUCHUE KOPHS HATYpalbHOM CTENEHW HAa MHOXECTBE KOMIUIEKCHBIX YHCEI.
bnarogapsi mocienoBaTeIbHOMY PACIIMPEHUIO Kpyra HCIOJb3yeMBbIX YUCET U
3HAaKOMCTBY C BO3MOXXHOCTSIMH WX NMPUMEHEHUS IS PEIICHHS Pa3IudHBIX 3a1a4
dbopMHpyeTCS TIPEICTAaBICHUE O SAMHCTBE MAaTEMaTHKH KaK HAyKH W €€ pOJH B
MIOCTPOCHUU MOJIENICH PEaNIbHOTO MHpA, HMIUPOKO HCIONB3YIOTCS 0000IIeHUE U
KOHKpETH3aIHsl.

Jlunus «YpaBHEHUS W HEPABEHCTBA» PEAIM3YETCS Ha MPOTSHKEHHH BCETO
oOy4yeHHs Ha YpPOBHE CpPEIHEro oOIIero oOpa30BaHUs, TMOCKOJBKY B KaXoM
paznene Ilporpammbl OpenyCMOTPEHO pEIICHHWE COOTBETCTBYIOIIMX 3anad. B
pe3ynbTate OOydYarolIMecs OBIANCBAIOT PA3UYHBIMA METOJAMH  PEIICHUS
palMOHABHBIX, HWPPAIMOHAIBHBIX, TMOKA3aTEIbHBIX, JIOTApUPMHUUECKUX U
TPUTOHOMETPUUYECKNX YpPAaBHCHHMI, HEPAaBCHCTB M CHCTEM, a TaKXke 3ajad,
coliepKamux rmapaMeTphl. [loydeHHbIE YMEHUS IIMPOKO HWCIIOIB3YIOTCS TIPH
UCClIeNOBaHNA (DYHKIMA C TIOMOIILI0 TMPOU3BOAHON, TPHU PEIICHUH TPUKIATHBIX
3a/1a4y ¥ 3a7]a4 Ha HAXOXKJEHHWE HAaMOOJBIINX U HAUMEHBIINX 3HAYCHUN (YHKIIUU.



JlanHast copepkarenabHasi JMHUS BKIIOYAeT B ceOsl Takke (OpMUPOBAHUE YMEHUN
BBIMOJHATh  pacuéTel 1o  (opMmynaMm, @peoOpa3oBaHUs  PaLUOHAIBHBIX,
UPPALMOHATBHBIX W TPUTOHOMETPUYECKHX BBIPAKEHHUM, a TaKXKe BBIPAXKEHUH,
COJEpKAIIMX CTENeHUu U Jorapudmel. braromaps u3ydeHHIO anreOpanyeckoro
MaTepHalia IpOUCXOIUT JajbHENIIee pa3BUTHE AITOPUTMHYECKOTO U a0CTPAKTHOTO
MBILUICHUS 00yYaromuxcsi, GOpMUPYIOTCS HABBIKU JEIyKTUBHBIX PacCyKICHUH,
paboThl C CHMBOJBHBIMU (OpMaMH, MPEACTABICHUS 3aKOHOMEPHOCTEH W
3aBUCUMOCTEH B BUJI€ PAaBEHCTB U HEpaBEHCTB. AnreOpa npesaraer 3¢ pexTuBHbIE
WHCTPYMEHTBI [UJISl pEUIeHUs MPAKTHYECKMX M €CTECTBEHHO-HAay4HBIX 3ajad,
HarJIAIHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KaK SI3bIKa HAYKH.

ConepxxarenbHo-MeTou4eckass JHUHUA «DYHKIUM U TpapuKu» TECHO
HEepeIyieTaeTcsd ¢ APYTMMH JIMHUSMHU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICIIE 3a4a€T NOCIIEIOBATENbHOCTh U3YUEeHHs MaTepuana. M3yuenue creneHHoi,
MOKAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (QPYHKLUN, UX CBOMCTB
U rpadMKOB, UCIOJIb30BAaHUE (PYHKIIUN NJIsl pelieHUs 3a7ad U3 APYTUX y4eOHBIX
IPEIMETOB U PEAIbHOM KU3HU TECHO CBS3aHO KaK C MaTEeMATUYECKUM aHAIIU30M,
TaKk U C pEIICHHWEeM YpaBHEHUW U HepaBeHCTB. [lpu 3TOM Oosbllloe BHUMaHUE
yaenserca (OPMUPOBAHUIO YMEHHUS BbIpaKaTh (HOPMyJaMU 3aBUCHMOCTH MEXKIY
pa3IUYHBIMU BEJIUYMHAMH, HCCIEAOBATh IOJYYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Matepuan 3Toi coJepKaTenbHON JIMHNUN HAIEJICH Ha pa3BUTHE YMECHHUH U
HaBBIKOB, MO3BOJISIOLIUX BbIPAXKaTh 3aBUCUMOCTH MEX Y BETMUMHAMU B Pa3JINYHON
dbopme: aHaTUTUYECKOU, Tpaduieckoi u cioBecHou. Ero n3yuenue cnocooCTByeT
Pa3BUTUIO AJITOPUTMUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIEHUIO U
KOHKPETHU3allH, UCIIOJIb30BAHUIO aHAJIOT .

ConepxarenbHas nauHus «Hawama maremaTudeckoro aHainm3a» MO3BOJISET
CYLIECTBEHHO PaCIIMPUTh KPyr KaKk MaTeMaTU4YeCKUX, TaK U MPUKIAJHBIX 3ajad,
JOCTYITHBIX 00yYaromuMcs, TaK KaK Yy HUX TOSBIAETCS BO3MOXKHOCTh CTPOUTH
rpa@uKyd CIOXHBIX (YHKIMMA, ONpeAeNiaTb MX HauOOJbIIME W HAaWMEHbIINE
3HAYeHMsI, BBIYHMCIATH IUIOMAAU GUTYp U OOBEMBI TEJl, HAXOJUTh CKOPOCTU M
yCKOpeHusi TmpoueccoB. JlaHHas cojepkarenbHasl JIMHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHUSI MAaTeMaTHYeCKUX MOJeNied pealbHbIX CHUTYalluH,
MO3BOJISIET HAXOUTh HAUITYYIlEe PEIICHUE B MPUKJIAHBIX, B TOM YHCJIE COIIUAIBHO-
HPKOHOMHYECKHUX, 3a/Jadyax. 3HAKOMCTBO C OCHOBaMH MaTE€MaTHYECKOTO aHaIM3a
CIIOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOTO, (POPMAIBHO-JIOTMYECKOTO U KPEATHBHOTO
MBILUIEHUS, (OPMHUPOBAHUIO YMEHHMM pacrno3HaBaThb NPOSBICHUS 3aKOHOB
MaTE€MaTUKH B HayKe, TEXHUKE U UCKyccTBe. OOydaronirecs y3HatoT O BbIJAIOIIUXCS
pe3ynbTarax, MOJYYEHHBIX B XOJ€ pPa3BUTUS MAaTEMaTUKH KAaK HAyKH, U 00 HX
aBTOpax.



ConepxaTenbHO-MeTOANYECKast JIMHUS «MHOXKECTBA U JIOTUKa» BKIIIOYAET B
ceOst DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JIOTUKU. TeopeTuko-
MHOECTBEHHBIE TIPEACTaBICHUS MPOHU3BIBAIOT BECh KYPC IMIKOJIHHON MaTEMaTUKU
U TIpeiaraloT HanOoJiee YHUBEPCATBHBIA SI3bIK, OOBEIUHSIONIMN BCE pa3eibl
MaTeMaTUKH HW €€ NPWIOKEHUM, OHU CBS3BIBAIOT pa3Hble MaTEeMaTUYECKUE
JUCLUMIUIMHBL U WX NPWIOKEHHS B eauHoe uenoe. [loatomy BaxkHO J1aTh
BO3MOXHOCTh O0yYaromeMycss TMOHUMaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTeMaTHKU W HMCIO0JIb30BaTh €ro JJIsi BRIPAKEHUS CBOUX MBICIICH.
JpyruM BaXHBIM TPU3HAKOM MATEMaTUKH KAaK HayKd CleayeT Mpu3HaTh
CBOMCTBEHHYIO €l CTPOTOCTh OOOCHOBaHM M CJEIOBAHHE OMNPENCIEHHBIM
npaBuiaM  TOCTPOCHMUSI  JOKA3aTeNbCTB.  3HAKOMCTBO  C  3JEMEHTaMu
MaTEMaTUYECKOM JIOTUKH CIHOCOOCTBYET pPa3BUTHIO JIOTHUECKOTO MBIIIJICHUS
00y4Yaromuxcs, M03BOJISIET UM CTPOUTh CBOU PACCYKJICHUSI Ha OCHOBE JIOTHUYECKUX
npaBuii, GOPMUPYET HABBIKK KPUTUUECKOTO MBIIILICHHUS.

B yueObHOM Kkypce «Anrebpa W Hadala MaTEMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJEIHPOBAHUS, KOTOPbIE MPHU3BAHBI
criocoOCTBOBaTh (HOPMUPOBAHHMIO HABBIKOB TOCTPOEHUS MOJIEIEH pealbHBIX
CUTyallui, WCCIENOBaHMUS JTHUX MOJeNied C TOMOIIBI0 ammapara aireopbl u
MaTeMaTU4YECKOro aHaldnu3a, MHTEPHpPETAIMU MOJIYYECHHBIX pEe3yJbTaToB. Takue
3a/IaHUs BILUIETEHBI B KAXK/IbI U3 pa3/iesioB MPOrpaMMbl, HOCKOIbKY BECh MaTepUall
y4eOHOTO Kypca IIMPOKO HCIOJIb3YeTCs i pPEelIeHHs NMpUKIaaHbIX 3anad. [lpu
pelieHnd  pealbHBIX  NPAKTUYECKUX  3a7ad  oOydyaromuecss  pa3BUBAIOT
HaOII0IaTeNIbHOCTh, YMEHHME HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIb30BaTh ~ AHAJOTHI0, 0000maTh W  KOHKPETU3UPOBATh  MPOOJIEMY.
HestenbHOCTh 1O (OPMHUPOBAHMIO HABBIKOB PEIICHHS MPUKIAIHBIX 3a7a4
OpraHu3yeTCs B MPOIIeCcCe U3YUEHHUs BCeX TeM yueOHOTo Kypca « Anredpa 1 Hadama
MaTEMaTUYECKOTO aHATU3ay.

Ha wu3yueHune yueOHOro kypca «AnreOpa M Hadajla MaTeMaTHYECKOro
aHanmuza» otBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kJacce — 136 yacoB (4 4aca B HEJIETIO).



COJEPXAHUE OBYUYEHUA
10 KIIACC

Yucaa 1 BIYMCICHUA

Panmonanbabie unciia. OOBIKHOBEHHBIE U JIECSITUYHBIC APOOU, MPOIICHTHI,
OecKOHEUHbIE Mepuoanyeckue Apoou. Ilpumenenue apoOell U MPOUEHTOB IS
pelLIeHUs MPUKJIIAIHBIX 3a7a4 U3 PAa3JIUYHbIX OTPACEH 3HAHUM U PEAJIbHOU KU3HMU.

HelictBuTenbHble 4ucia. PalnMOHalbHBIE W HUPPALMOHAIBHBIE YHUCIA.
Apudmernueckue  omnepanuud ¢ JIUCTBUTEIBHBIMU  YuciIaMd.  Moayib
JNEeUCTBUTEIBHOTO YKciia U ero cBoiicTBa. [Ipubnmk€HHbIE BHIUMCIICHUS, TTpaBUIIa
OKPYTJICHUS, IPUKHUJIKA U OLIEHKA PE3yIbTaTa BEIYUCICHUM.

Crenenb ¢ 1enbiM nokaszateneM. buHom Hbiorona. Hcnonb3oBaHue
NOAXO0AsIIIer GOPMBI 3aMUCH TEUCTBUTEIBHBIX YHCEI JIJIS PEIICHUS TPAKTUYECKUX
3a7a4 ¥ IPEJCTABJICHUS TaHHBIX.

ApupmMeTnueckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOICTBA.

Crenenb C paluMOHAJbHBIM IIOKa3aTeleM M €€ CBOMCTBa, CTEIEHb C
JNENCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapudm wuymcna. CpoiictBa jorapudma. JlecsiTuuHbie U HATypallbHbIE
JorapuMsl.

CuHyC, KOCHMHYC, TAHI€HC, KOTAHI€HC YHMCJIOBOI0 apryMeHTa. ApPKCHHYC,
APKKOCHHYC U apKTAHT'€HC YMCIIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxnecTBa W TOXISCTBEHHBIE TMpeoOpa3oBaHUsA. YpaBHEHHE, KOPEHb
ypaBHEeHUs. PaBHOCWIIbHBIE YpaBHEHHUSI M YpPaBHEHHS-CIEACTBUA. HepaBeHCTBO,
pELICHUE HEPABEHCTBA.

OCHOBHBIE METOBI PEIICHUS LETBIX U IPOOHO-PANMOHATFHBIX YPaBHEHUHN H
HEPABEHCTB. MHOTrOYJICHbl OT OJHOW IEpPEMEHHOW. JleneHne MHOro4jgceHa Ha
MHOT'04JIeH ¢ ocTaTkoM. Teopema besy. MHorouIeHBI ¢ 11eIbIMU KOd(dulineHTaMu.
Teopema Buera.

[IpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUMN, COACPIKAIINX CTEIIEHU U KOPHHU.

HppanuoHnanbHbie YpaBHEHHS. OcHoBHbIE METO/bI peueHus
UppalMOHAIbHBIX YPAaBHEHUI.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbI PEIICHUS MOKAa3aTEIbHBIX

YPaBHEHH.

[IpeoOpazoBaHue BRIPAKEHUI, COJIEPHKALUTUX JIOTAPU(MBI.

Jlorapudmuueckue YpaBHEHHUS. OcHoBHbIE METO/IbI peleHus
Jorapu(pMUYECKUX YPaBHEHHM.

OcHOBHBIE TPUTOHOMETPUUYECKHE (bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPHUUYECKUX BBIPAKEHUN. PellIeHre TPUrOHOMETPUYECKUX YPAaBHEHUM.



Pemienne cucreM JMHEWHBIX ypaBHEHHWW. MarTpuua CHCTEMBI JIMHEWHBIX
ypaBHeHMl. OnpenenuTens MaTpULbI 2X2, €ro FTEOMETPUYECKUN CMBICI U CBOMCTBA,
BBIYMCIICHUE €r0 3HAYeHUs, MPUMEHEHUE ONpPENeTuTeNs JJid PEUIeHUs CUCTEMBbI
JMHENHBIX ypaBHEHUW. PellleHne MNpUKIaIHBIX 3aJa4 C IOMOIIBK) CUCTEMBI
JMHENHBIX ypaBHeHHU. VccaenoBanne nOCTpOEHHOW MOJIENIA ¢ MTOMOIIBK) MaTpHI
Y OIIPEIICIIUTEIEH.

[locTpoeHne MaTeMaTHYECKUX MOJENEN peanbHON CUTyallUH C MOMOUIBIO
YPaBHEHUW U HEPABEHCTB. lIpuMeHEHHE ypaBHEHMH U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a7a4 1 3a/1a4 U3 pa3InuHbIX 00JacTel HAyKU U pealbHOM KU3HU.

DOyHKUMH U TPapuKu

OyHKIMS, CcrnocoObl 3amaHus ¢GyHKIUU. B3anmHO 00paTHBIE (YHKIUU.
Komnoszunust Qyskiuii. I'paduk  yHkimu. DineMmeHTapHble MNpeoOpa3oBaHUs
rpadukoB GyHKIMA.

OOnacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynu QyHkmuu.
[TpomexxyTku 3HaKomocTOsTHCTBA. UETHBIC M HeU€THBIC GyHKIMU. [lepuognaeckue
bynkuuu. IIpoMexyTKu MOHOTOHHOCTH (PYHKIIMU. MakCUMyMbl U MUHUMYMBI
dbyukiuu. Hanbonbiiee 1 HauMeHbllee 3HaueHus GyHKIIUU Ha TTPOMEKYTKE.

Jluneiinas, kBaApaTu4Has W JpOOHO-TMHEWHAs (YHKIUU. DJIEMEHTapHOE
UCCJIEIOBAHHUE U TOCTPOEHUE UX IPaPUKOB.

CremnenHas (GyHKIHS ¢ HATypajJbHBIM U IIEJIBIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CBoicTBa U rpaduK KOpHS N-Oi CTENEHU KaK (PYHKIIMU OOpaTHON CTENEHU
C HATYpPAJIbHBIM I1OKA3aTEIIEM.

[Toka3zarenbHast U dorapupmuyeckas (yHKIHHU, UX CBOWCTBA M TpaduKH.
Hcnonp3oBanue rpadukoB GyHKIMMA 715 peIIeHUs YpaBHEHUH.

TpuronoMmerpuueckass OKPY>KHOCTb, OIPEACIECHUE TPUTOHOMETPUUYECKUX
(GyHKIMNA YUCITIOBOTO apTyMEHTA.

OYHKIMOHAJIbHBIC 3aBUCUMOCTH B peajbHBIX TIpOIeccax U SBICHUSX.
['pacduxu peanbHBIX 3aBUCUMOCTEN.

Hauana MmaTeMaTH4ecKoOro aHajan3a

ITocaenoBaTenbHOCTH, CHOCOOBI 3aJaHUs IMOCJIEAOBATENLHOCTEH. MeToxn
MaTeMaTUYeCKON MHIYKIIMU. MOHOTOHHBIE U OTPAaHUYEHHBIE TIOCIEIOBATEIHHOCTH.
HcToprsi BO3HMKHOBEHHMSI MaTEMaTHYECKOIO aHajiu3a Kak aHaiu3a OEeCKOHEUYHO
MaJbIX.

ApudmMernueckas ¥ TeoMeTpUIEcKasi Iporpeccuu. beckoHeuHo yObIBaromas
reoMmerpudeckas nporpeccus. Cymma G€CKOHEYHO yOBIBAIOIIEH T€OMETPUUYECKOMN
IIPOIrpeCCU. JINHENHBIN U SKCIOHEHIMAIBHBINA pOoCT. Uucino e. Popmyiia ClI0KHBIX
npoueHToOB. Mcnonmp30BaHWE TPOTPECCMH I PELICHUS PEeajbHbIX  3a/1ad
MPUKIIAIHOTO XapaKTepa.



HemnpepoiBHBIE (YHKIIMM W WX CBOHCTBA. TOYKHM pas3pbiBa. ACHMITOTHI
rpadukoB QyHkumii. CBolicTBa (PYHKIMA HEMPEpPhIBHBIX Ha OTpe3ke. Meton
MHTEPBAJIOB JJIs PEUICHUS HEpaBeHCTB. [IpuMeHeHHe CBONCTB HENPEPBIBHBIX
(GyHKUMNA U1 pelueHus 3a/1ay.

[lepBas u BTOpas npousBoaHbie GyHKIMH. Onpenenenne, reOMeTPUIECKUN 1
bu3HYeCcKuil CMBICT TPOU3BOTHON. YpaBHEHUE KacaTeIbHOU K TpaduKy QyHKIUH.

[IpousBoanble  anemeHTapHbIX  (QyHKuud.  IIpousBoaHass ~ CyMMbl,
MPOU3BEACHUS, YACTHOTO U KOMIO3ULIUK (PyHKIIHIA.

MHo:xecTBa U JIOTHKA

MHOk€eCTBO, oOmnepanuyd HaJ MHOXKECTBAMM W WX CBOWCTBa. JlnarpaMmbl
Oiinepa—Benna. IlpumeHeHHEe TEOPETUKO-MHOXKECTBEHHOTO —ammapara  JUJis
OMMCAHUS PEAJIbHBIX IPOLECCOB W SIBICHWM, MpPU PEIICHUU 3aJady U3 APYTUX
y4eOHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOro OOBEKTa, CIEICTBHE,
JI0KA3aTeNbCTBO, PABHOCUJIBHBIE YPABHEHMUS.

11 KVIACC

Yucaa 1 BIYMCICHUSA

Harypanbubie u nensie uncia. [I[pumeHeHrne MpU3HAKOB JETUMOCTU IEIbIX
yycel, HamOonbIuid oOmui aenutens (mamee — HOJl) u HamMenswlee oOiiee
kpatHoe (nanee — HOK), octaTtkoB o moayito, anroputma EBknuaa aiist pemeHus
3a/1a4 B LIEJIBIX YHUCIIAX.

KommnekcHble yucna. Anredpanueckas W TpUTOHOMETpUuYeckas (opMbl
3aMUCU KOMIUIEKCHOTO 4Hcia. ApudMETHUECKHE OIepaluu C KOMIUIEKCHBIMU
yuciaamu. M3o0pakeHHe KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOM IIOCKOCTH.
®opmyna Myaspa. KopHu n-oi cTeneHu u3 KOMIUIEKCHOro uucia. [Ipumenenue
KOMITJIEKCHBIX YMCEN IJIsl PeIICHUs] (PU3NUECKUX U TEOMETPUUYECKUX 3a71a4.

YpaBHeHUS U HEPABEHCTBA

Cucrtema 1 COBOKYITHOCTh YpPaBHEHU U HEPABEHCTB. PaBHOCUIIbHBIEC CUCTEMBI
U CUCTEMBbI-CIIEJICTBUSI. PABHOCHUIIbHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPUYECKMX  YPaBHEHH C  TIOMOIIBIO
TPUTOHOMETPHUUECKON OKPY>KHOCTH. PerieHne TpuroHoMeTpuueCKux HEPaBEHCTB.

OCHOBHBICE METOJIbI  PEIICHUS] TOKa3aTeNbHBIX U  JOrapuPpMUIECKuX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS] UPPAIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEH paluOHAJIbHBIX,
UppaIMOHATBHBIX, TOKA3aTEIbHBIX U JIOTAPU(PMHUUYECKUX YPABHEHUM.

YpaBHEHUs1, HEPABEHCTBA U CUCTEMBI C MapaMeTpaMHu.



[IpuMeHeHune ypaBHEHUN, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX
3a]a4 U 3a/1a4 U3 pa3IMuHbIX 00JacTeil HayKu U peaslbHOM )KU3HU, MHTEPIPETaLUs
IIOJIyYEHHBIX PE3yJIbTaTOB.

DOyHKUUHN U TPaPUKHU

I'paduk xommosunuu Qynkumidi. ['eomerpuueckue o0pas3bl ypaBHEHUH U
HEPABEHCTB HA KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue QyHKIMH, UX CBOMCTBA U IPaPUKH.

['paduueckre meTonbl pellleHHs YpaBHEHHM M HepaBeHCTB. ['paduueckue
METO/bl PEIICHHUS 3a]1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEH, KOTOpbIE€ BO3HUKAIOT MPH PEIICHWU 3aad U3 APYTUX Yy4eOHBIX
IIPEIMETOB U PEANIBHOU KU3HH.

Havana MaTeMaTH4eCKOro aHajamn3a

[IpumeHeHne Mpou3BOAHON K MCCIENOBaHHUIO (DYHKIMI HA MOHOTOHHOCTH H
sKkcTpeMyMbl. Haxox1eHre HanOoIbIIero 1 HAMMEHBIIET0 3HAYCHU I HENPEPHIBHOM
(GYHKIIMHM Ha OTpE3Ke.

[IpuMeHeHne NPOU3BOAHOM I HAXO0XKACHUS HAWIY4dllero pElIEHUs B
NPUKIAIHBIX 3a/a4ax, JUIsl ONPENENICHHS CKOPOCTM M YCKOPEHHS Ipolecca,
3a1aHHOTO (hOPMYJION UITU TPAPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOWCTBO TiepBOOOpa3HbIX. I[lepBooOpa3HbIe
arieMeHTapHbIX QyHKuui. [IpaBuna HaxoxaeHUs 1epBOOOpa3HBIX.

Nurerpai. ['eoMerpudeckuil CMbICI MHTETpaIa. BerauciaeHne onpenes€HHoro
uHTerpana no popmyie Herotona-Jleitonuna.

[IpumeHeHrne HMHTErpaja A HAXOXKICHUS IUIOIA[el MIOoCKuX ¢Guryp u
00BEMOB T€OMETPUUECKUX TEII.

[Tpumepsl pemennit auddepeHuanbHbIX ypaBHEHU. MaTtemaTuieckoe
MOJICIMPOBAHUE pPEAJbHBIX MPOLIECCOB C TOMOLIBI0  Au(depeHIuaTbHBIX
YPaBHEHH.



INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHNYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaskIaHCKOro BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMK 00YUYaIOIIEerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUHCKOI0 OOIIECTBA, PEACTABICHUE O MATEMaTHUYECKUX
OCHOBaX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHUN, MPOLEIYP
IrpaXJAHCKOro  oOmiectBa  (BBIOOpPBI,  ONpPOCBI W JApPYroe),  yMEHHue
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMH B COOTBETCTBUM C UX
GyHKUUSAMHY ¥ Ha3HAYCHHUEM;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNCKOM T'PaKIAHCKONW MIACHTUYHOCTH, YBOKECHUS K
MIPOLUIOMY M HACTOSIIEMY POCCUUCKOW MATEMAaTHUKH, HEHHOCTHOE OTHOUICHHE K
JOCTUKEHUSAM POCCUHUCKUX MAaT€MaTUKOB U POCCUMCKON MaTeMaTUYECKON HIKOJIbI,
WCIIOJIb30BAaHUE JTHX [OCTIDKEHMM B JAPYTMX HayKax, TEXHOJIOTHSX, cpepax
SKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHE JTYXOBHBIX IIEHHOCTEW POCCUHCKOTO Hapoaa, chopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEICHHS, CBA3aHHOIO C MPAKTUYECKUM
MIPUMEHEHUEM JOCTHKEHUN HAYKHU U IEATEIBbHOCTHIO YUEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJIa B TOCTPOEHUE YCTOMYMBOTO OYIyILIETO;

4) 3¢cTETHYECKOI0 BOCIIUTAHUA:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYAsl ACTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEHN, 00BEKTOB, 3a/1a4, pEIICHUH, pacCyKIeHNU, BOCTIPUUMYUBOCTD K
MaTE€MaTHYECKUM acleKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA;

5) pu3n4YecKOro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh yMEHHUS TPUMEHSATh MaTeMaTWYeCKWe 3HAHUS B
MHTEpecax 3/I0pOBOro v 0€30MacHOr0 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 37I0POBBIO (37I0pPOBOE MHUTAHHE, COATAHCUPOBAHHBIA PEXHUM 3aHITHU U
OTZIbIXa, PeryjsipHas (pu3NUecKas aKTUBHOCTH), (DU3UUECKOE COBEPIIICHCTBOBAHUE
MIPY 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIBHOMN JIESITEIbHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYIy, OCO3HaHHE LIEHHOCTH TPYAOIIOOUS, HHTEpPEC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKECHUSIMU, YMEHHE COBEpIIATh OCO3HAHHBIA BHIOOP
Oynymieit mnpodeccun U pealn30BbIBATH COOCTBEHHBIC JKM3HECHHBIC IJIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa30BaHHIO U
caM0oOOpa30BaHUI0 Ha TPOTSHKEHUW BCEW JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUUECKUX 3a/la4y MaTeMaTUYeCKON HaMpPaBJICHHOCTH;

7) 3K0JIOrn4eCKOro BOCIMTAHMS

c(hOpPMHPOBAHHOCTh  JKOJIOTHYECKOW KYJBTYPhl, TIOHUMAaHWE BIUSHHUS
COIMAJIBHO-2KOHOMHMYECKHUX IPOIIECCOB Ha COCTOSIHHWE MPUPOIHON M COLMAIbHOM
CpeJibl, 0CO3HaHHUE II100aIbHOTO XapaKTepa dKOJIOTHIECKUX MPOoOIeM, OpUEHTAIIHS
Ha TPUMEHEHHE MaTEeMAaTHMYECKUX 3HAHUW IS pelieHusl 3agady B 00JacTu
OKpY’Karolel cpelibl, IJAHUPOBAHHE IIOCTYNKOB M OLEHKA HMX BO3MOXKHBIX
MOCJICACTBUH JIJISI OKPYIKAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOPMUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOIIEITO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U OOIIIECTBEHHOMN MPAKTUKK, TOHUMaHHE MaTeMaTHIECKON
HayKH Kak cpepbl 4eIOBEUECKOMN ACSTEILHOCTH, ATANOB €€ pa3BUTHS U 3HAUUMOCTHU
JUIS. Pa3BUTHS LIMBUJIM3ALIMM, OBJIAJICHUE S3IKOM MaTEMAaTUKU U MAaTE€MaTHYECKOU
KYJIbTYpOU KaK CpEJCTBOM IMO3HAHUSI MUPA, TOTOBHOCTh OCYIIIECTBJISATH MPOCKTHYIO
U UCCIIEIOBATENbCKYIO JEATeIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUA

ba3oBble jornueckue AecTBU:

BBISIBISITh M XapAaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MATEMaTUYECKHUX
OOBEKTOB, TOHSATHUW, OTHOIICHUN MEXAYy TMOHATHUAMU, (HOPMYIUPOBATH
OTpeieNICHUs] TIOHSITUH, YCTaHABIUBATh CYILIECTBEHHBIN MPU3HAK KiacCU(pUKAIUH,
OCHOBAHUS JIJIs 000OIIEHUS U CPABHEHUSI, KpUTEPUU TTPOBOAUMOTO aHAJIN34;

BOCIIpUHUMATh,  (opMymupoBaTh ©  TPEOOPA3OBBIBATH  CYXKICHHUS:
YTBEPAUTENbHBIE U OTPUIIATENIbHBIC, €IMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHbIE;

BBISIBJISITH MATEMATUUECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U IPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOMIOJCHUSAX U YTBEPKICHUSIX, MPEAJiaraTb KPUTEPUU s
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y IPOTUBOPEUNIA;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIOUECHHI, YMO3aKJIFOUEHUH 10 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIBHO JJOKA3aTEIhCTBA MATEMATUYECKUX YTBEPKACHUM
(OpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh APryMEHTAIMIO, TPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000OCHOBBIBATH COOCTBEHHBIE CY>K/I€HUS U BHIBO/IbI;

BBIOWpATh Crmoco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BAapUAHTOB peIleHUsI, BRLIOUpATh HanboJIee MOAXO AN C YUETOM CaMOCTOSATEIIBHO
BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble nccienoBare/ibCKue AeiiCTBUS:



UCIIOJIb30BaTh BOMPOCHI KaK HCCIEI0BATEIbCKUNA HHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCHl,  (PUKCUPYIOUIME  MPOTHUBOpEUYUE,  MpodIiieMy,
yCTaHaBJIMBAaTh HCKOMOE W JaHHOE, (OPMUPOBATH THUIIOTE3Y, apryMEHTHUPOBATH
CBOIO MMO3UIIMI0, MHEHUE;

MPOBOJAUTH CAMOCTOSTENILHO CIUIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIETOBAHUE
M0 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTHUeCKOro 00bEKTa, SBICHHUS, TIpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMHU, SIBJICHUSIMU, POIECCAMU;

CaMOCTOSITEILHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJABI IO pPe3yJibTaTaM
IPOBENEHHOIO  HAOJIONEHUS, MCCIENOBAaHUSA, OLEHHUBaTh JOCTOBEPHOCTh
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHUE IIpollecca, a TakKe BbIJIBUTATH
MPEANOI0KEHHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHUSIX.

Pabora ¢ undpopmaunmeii:

BBISIBJISITh AeUIUTH MHPOPMAIIMHU, NAHHBIX, HEOOXOJUMBIX NJisi OTBETA HA
BOIIPOC U JIJI pPEUICHUS 3a]a4H;

BBIOMpATh MH(DOPMAIUIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH HHPOPMAITUIO Pa3TIUYHBIX BUIOB U (hOpM
MpeCTaBIICHHUS;

CTPYKTYpHUpPOBaTh MH(OpMAIMIO, MPEACTABIATh €€ B PA3IUYHBIX (Popmax,
WUTIOCTPUPOBATH Tpaduuecky;

OILICHUBATh HaAEKHOCTD uH(bOpMaIIH o CaMOCTOSITEIIbHO
c(hOpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBI€ YHUBeEpPCAJIbHbIE YUeOHbIe 1elCTBUS

OoOmmenne:

BOCIIPUHUMAThL U (OPMYJIMPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHHS B YCTHBIX
M THCHbMEHHBIX TEKCTaX, JaBaTh IOSICHEHHs IO XOJAy pEUICHUs 3a/ayu,
KOMMEHTHUPOBATh MOJIYUYCHHBIN Pe3yJbTarT;

B X0Ji¢ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXKITaeMON TEMBI,
npoOJieMbl, pelIaeMo 3ajauyu, BBICKA3bIBaTh WJCH, HAICJICHHBIE Ha TOUCK
pEelIeHUsl, COIMOCTABIATh CBOM CYXKACHUS C CYXICHUAMHU JPYTUX YYaCTHHKOB
nuanora, oOHapyKMBaTh Pa3jIMYMe M CXOJCTBO MO3WIMNA, B KOPPEKTHOU (opme
bopMyJIMpPOBAThH Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MIPEACTABIATh PE3YJIbTAThl PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIIeI0OBaHMUSI,
MPOEKTa, CaMOCTOSITEILHO BBIOMpPATh (POpMAT BBICTYIUICHUS C Y4€TOM 3ajad
MPE3EHTAIMN U 0OCOOEHHOCTEH ayTUTOPHUH.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE J1eiiCTBUSA
Camoopranusanus:



COCTaBIIAThH IJIaH, AJITOPUTM PEIIEHUS 3a]1ayH, BHIOUPATh CIIOCOO PEIICHHS C
y4€TOM MMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
Y KOPPEKTUPOBATh BAPUAHTHI pEUIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLIMOHAJbHbI HHTEJJIEKT:

BJIQJICTh  HABBIKAMU  TMO3HABATEJIbHOM  pediiekcMd Kak  OCO3HaHUSA
COBEPIIAEMBbIX JCHUCTBUM M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJECTh
croco0amMu CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3ysibTara pelIeHUs
MaTEMaTHYE€CKOM 3a/1a4H;

NpEeABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYThH MPU PEIICHUU 3a7auH,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa LEIN U YCIOBUSIM, OOBACHITH MPUUUHBI
JIOCTUKEHUS WIM HEJOCTUKEHUS PE3yJIbTaTOB JEATCIbHOCTH, HAXOJIUTh OIIHUOKY,
JIaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATeJILHOCTD:

MIOHMMATh W HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUILYAIBHOU
paboThl mMpU pelIeHUH Y4YeOHBbIX 3ajay, NPUHUMATHh I€Ib COBMECTHOM
JEATEeNIbHOCTH, IUJIAHUPOBATH OPraHU3aIMI0 COBMECTHOW pabOThl, pacrpeneisTh
BUJIBI pa0OT, IOrOBapUBaThCs, 00CYKAATh MPOLECC U pe3yJIbTaT paboThl, 000011aTh
MHEHUS HECKOJIBKHUX JIIOJICH;

y4aCTBOBaTh B TPYIIOBBIX (hopMmax paboTel (0O0CykacHUS, 0OMEH MHEHHIA,
«MO3TOBBIC ITYPMbID» U UHBIE), BBHITIOIHATH CBOIO YaCTh Pa0OThI U KOOPAUHUPOBATH
CBOM JICHUCTBUS C IPYTUMHU YWi€HAMU KOMaH/Ibl, OIIEHUBATh KA4€CTBO CBOETO BKJIA/a
B O0OmUHA TPOAYKT TO KpUTEpHUsM, CHOPMYIUPOBAHHBIM  yYaCTHUKAMHU
B3aHMOJICHCTBUA.

HNPEAMETHBIE PE3YJIBTATBI

K konmy obOyuenuss B 10 kJjacce oOydyarOIIMICSd TOJYYUT CIICIYIOIINE
MpeAMETHbIE PEe3ybTaThl MO OTJAEIBLHBIM TeMaM paboyel MporpaMmbl y4eOHOTO
Kypca «AnreOpa 1 Hauaja MaTeMaTUYECKOr0 aHAIN3a»:

Yucaa v BBIYMCICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATUSIMHU: PAIIMOHAILHOE YHCIIO, OECKOHEUHas
nepuoandecKkasl JapoOb, TMPOIEHTHI, HPPANUOHAIBHOE YHCIO0, MHOXECTBa
palMOHANBHBIX U JEUCTBUTEIIBHBIX YUCET, MOAYJIb AEHCTBUTEIBHOTO YHCIIA;

NPUMEHSTh JIpOOM W TPOLIEHTHI JISI PEHICHUS NPUKIAIHBIX 3a4ad U3
PAa3IMYHBIX OTPACJIEN 3HAHUU U PEATIbHOU KU3HU;

MPUMEHSITh PUOTNKEHHBIE BRIUUCIICHHUS, TIPABUIIA OKPYTJICHUS, IPUKUAKY U
OLICHKY PE3YJIbTaTa BbIYNCICHNN;



CBOOOJIHO ONEpUPOBaTh IOHATHUEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCIIOJIb30BaTh MOAXOALIYI0 (POPMY 3aIllUCU JEHCTBUTENBHBIX YUCEI JUIsl PELLICHUS
IIPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

CBOOO/IHO OIEpPHPOBATh MOHATHEM: apUPMETHUECKUN KOPEHb HATypajIbHOU
CTEIICHH,;

CBOOO/IHO ONEPUPOBATH MOHATHEM: CTEIIEHb C PallMOHAIBHBIM [10Ka3aTeJIeM;

CBOOO/IHO ONEpUpPOBaTh MOHATHSAMH: JIOTAapU(PM UHCHA, JECITHUYHBIE U
HaTypaJbHbIE JIOTapU(PMBIL;

CBOOOJHO OMNEPUPOBATh MOHATUSIMH: CHHYC, KOCHHYC, TAHT€HC, KOTaHTEHC
YHUCJIOBOTO apryMEHTa;

OIIEpUPOBaTh MOHATHAMM: APKCUHYC, aPKKOCUHYC M apKTAaHI'€HC YUCIOBOIO
apryMeHTa.

YpaBHeHUs U HEPaBEHCTBA:

CBOOOJHO OIEpUPOBATh MOHATHUSIMHU: TOXIECTBO, YPABHEHUE, HEPABEHCTBO,
PAaBHOCWIbHBIE YPABHEHUS U YPABHEHUI-CIIEICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHATh pPA3IMYHblE METOJbl PEIICHUs pPALUOHAIBHBIX U JpOOHO-
palMOHAIBHBIX YpPaBHEHWH, IPUMEHATH METOJ HWHTEPBAJIOB JUISl PELICHUS
HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMH: MHOTOYJIEH OT OJHOW MEPEMEHHOM,
MHOTOYJIEH C LENBIMU KO3 PUIIEHTaMU, KOPHU MHOTOYJICHA, IPUMEHSThH JIeJICHUE
MHOTOWIEHAa Ha MHOTOYIEH C OCTaTKoM, Teopemy be3y m teopemy Buera s
peleHus 3a1ay;

CBOOOJHO ONEpHUpPOBATh MOHATHSAMHU: CHCTEMAa JIMHEHHBIX YypaBHEHMWIA,
MaTpulla, ONPENEIUTENh MaTpulbl 2 X 2 M €ro I'EOMETPUYECKUN CMBICI,
VICIIOJIB30BaTh CBOMCTBA ONpeAenuTens 2 X 2 Juid BBIYMCIIEHMS €r0 3Ha4yeHUs,
IIPUMEHATh ONPENCIUTENIN Ui PEUICHUS CHUCTEMbl JIMHEHHBIX YpPaBHEHUH,
MOJENUPOBATh PEAIBHBIE CUTYAllMU C MOMOILIBIO CUCTEMBI JIMHENHBIX YPABHEHUH,
MCCIIEIOBATh IMOCTPOEHHBIE MOJEIH C IOMOLIBIO MaTpPULl U ONPEIEIUTEINEH,
WHTEPIIPETUPOBATD ITOJTYyYECHHBIM PE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEHUCTBUM C KOPHAMH JUIsi TpeoOpa3oBaHUs
BBIPAKCHU;

BBINIOJIHATH NMPE0OPA30BAHMS YHCIOBBIX BBIPAXKEHHI, COAEPIKALIUX CTEIIEHH C
palMOHAJIBHBIM [TOKA3aTEIIEM;

UCIIO0JIb30BaTh CBOMCTBa JorapupmMoB JUTSt npeoOpa3oBaHus
Jorapu(pMUUECKUX BBIPAXKECHUH;

CBOOOJTHO OMEpUPOBATh MOHATHUSIMH: HUPPAIMOHAJIBHBIE, MOKa3aTelIbHbIE U
Jorapu(pMUYECKUE YPaBHEHUS, HAXOIUTh UX PEIICHHS C TOMOUIBIO PABHOCUIIBHBIX
IIEPEXO0I0B WM OCYIIECTBIIAA IPOBEPKY KOPHEM;



MPUMEHSTH OCHOBHBIE TPUTOHOMETpUYECKHE (HOpMYJIbI i TpeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAKECHHUI;

CBOOOJIHO ONEpUPOBATh TMOHITHEM: TPUTOHOMETPUYECKOE ypaBHEHUE,
OPUMEHSATh  HeoOxomumble  (GOPMYJIBI  UIi  PEHMIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPaBHCHU;

MOJICNTUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE aireOphbl, COCTABIIATH
BBIDAKEHUSI, YpPAaBHEHMs, HEPAaBEHCTBA IO YCIOBHUIO 3a/aud, MCCIEI0BATh
MIOCTPOCHHBIE MOJIETTH C UCIIOJIb30BAHUEM ammapara aireOpsi.

@Oynkuuu ¥ rpapuku:

CBOOOJTHO OIEPUPOBATh MOHATHAMU: (DYHKITUS, CIOCOOBI 3aaHust (PyHKITUH,
B3aUMHO OOpaTHbIe (YHKIIMHU, KOMMO3WUIUS (QyHKIMH, Trpaduk QGyHKIUH,
BBITIOJIHATD dJIEMEHTapHbIE TpeoOpa3oBaHus rpaukoB PyHKIUH;

CBOOO/IHO OIEPHPOBATh MOHATHUSAMHU: O0JACTh OMPENEICHUS U MHOXKECTBO
3HauYeHUN (GYHKIWH, HYJIH (PYHKITUHU, TIPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OIEpUPOBATh TMOHATUSAMU: UETHBIE U HEUETHbIE (DYHKIHH,
nepuoandeckue (PyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (PYHKIIMH, MAKCUMYMbI U
MUHAMYMBI (DYHKIIMH, HAWOOJbIIee W HaWMEHbIee 3HA4YeHHWEe (YHKIWHM Ha
MIPOMEKYTKE;

CBOOOJTHO OTEPUPOBATH MOHATHIMH: CTENeHHAs (DYHKIUSA C HATYypaIbHBIM H
HEebIM TIOKa3aTenaeM, Ipa@uK CTeneHHOW (GYHKIUU C HATypalbHBIM U IIEJIBIM
nokasaresieM, rpaguk KOpHsS N-Ood CTeNneHW Kak (YHKIHMH OOpaTHOM CTENEeHH C
HaTYpaJIbHBIM ITOKa3aTeleM;

OTIEpUpPOBATh TOHATHAMU: JUHEHHAs, KBaApaTUYHAS W JIPOOHO-JIMHCHHAS
(GyHKINU, BEITIOIHATH 3JIEMEHTAPHOE UCCIIEIOBAHNE U MTOCTPOEHUE UX rpaduKoB;

CBOOOJTHO ONEPHUPOBATH MOHSATUSIMU: TOKa3aTelibHasi U JorapudMuyeckas
byHKIMHU, WX CBOMCTBa M rpadUKH, MCIOJIH30BATh MX TPAPUKU JJIS PEIICHUS
YPaBHEHU;

CBOOOHO OMEPHUPOBATH TOHATHIMHU: TPUTOHOMETPUYECKAS OKPYKHOCTD,
OTIpEJICIICHIE TPUTOHOMETPUYECKUX (PYHKITUI YHCIIOBOTO apTyMEHTA;

UCIOJIb30BaTh rpaduku GYyHKIMA 719 HMCCIENOBAHUS TPOLIECCOB H
3aBUCUMOCTEH TP PEIICHUH 33J1a4d M3 JPYTUX YUEeOHBIX MPEIMETOB M PEalbHOMN
YKU3HH, BRIpAXKaTh (POPMYIIaMH 3aBUCUMOCTH MEXIY BETMIMHAMMU;

Hauana maTeMaTH4ecKOro aHAJIu3a:

CBOOOJTHO OMEPUPOBATH TOHATHIMU: apuMeTHdecKass ¥ TeOMEeTpUYeCcKas
nporpeccusi, 6eCKOHEYHO yOBIBaIOIIasi TeOMETpHUEcKasi MPOrpeccus, JUHEHHBIA U
AKCMOHEHIIUAIBHBIN POCT, (hOPMYJIa CIOKHBIX ITPOIIEHTOB, UMETh MPEACTABICHUE O
KOHCTAHTE;

WCIIOJI30BaTh MPOTPECCUH JJIS PEUICHUS PealbHBIX 3a1ad MPUKIATHOTO
XapakTepa;



CBOOOJTHO ONIEPUPOBATH MOHATUSIMH: TIOCIIEIOBATEIHHOCTD, CIIOCOOBI 3a/TaHMUS
MOCJIEI0BATENBHOCTEN, MOHOTOHHBIE M OTIPAaHMYEHHBIE ITOCIEAOBATEIBLHOCTH,
MMOHUMAaTh OCHOBBI 3apOXKJCHUS MAaTEMaTUYECKOr0 aHAJIM3a Kak aHalln3a
OCCKOHEYHO MAJIBIX;

CBOOOTHO OMIEPUPOBATH OHITUSAMU: HEMPEPHIBHBIE (PYHKITUHU, TOYKU Pa3pbiBa
rpaduka QyHKINH, aCUMIITOTHI rpaduka QyHKIUY;

CBOOOJTHO OIEpPUPOBATHh MOHATHEM: (YHKIIMSA, HENpEpbIBHAs Ha OTPE3Ke,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (DYHKIIUM JIJIsl pEIICHUs 3a/1a4;

CBOOOJIHO OIEpUPOBATh TMOHSITUSIMU: TIepBas M BTOpask MPOU3BOJIHbBIC
dbyHKIIMH, KacatenbHas K rpaduky QyHKINY;

BBIYUCIIATH MPOU3BOJIHBIE CYMMBI, MPOU3BEICHHUS, YACTHOIO U KOMIO3ULIUH
NBYX (DYHKITUH, 3HATh TPOU3BOJIHBIC DIIEMEHTAPHBIX (DYHKITHI;

UCIIOJIb30BaTh T€OMETPUUECKUU U (U3UYECKUM CMBICT TPOU3BOIHON IS
pEIIeHUS 3a1ay.

MHo:xecTBa U JIOTMKA:

CBOOOJTHO  OINEpPUPOBATH  MOHATHSIMU: MHOXXECTBO,  OMNEpaluy  Haj
MHOKECTBAMU;

HCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN arnmapar AJisl ONUCAHUS PEATbHBIX
MIPOIIECCOB U SIBJICHUH, IPU PEILICHUH 3a]1a4 U3 JIPYyTUX YUYCOHBIX MTPEIMETOB;

CBOOOJTHO OMEPUPOBATH MOHATHUAMH: OIpPEACIICHUE, TEeopeMa, ypaBHEHHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO 00BEKTA, I0KA3aTeIbCTBO, PABHOCUIILHBIE
YpPaBHEHHUS U1 HEPABEHCTBA.

K koniy obOyuenuss B 11 kjacce o0OydyaromMICS MOJYYUT CIEIYIOIIHE
MIPEIMETHBIE PE3yJIbTAThl 10 OTACIBHBIM TeMaM paboyell mporpaMmbl y4eOHOTO
Kypca «Anrebpa 1 Hadajia MaTEMaTHYECKOTO aHATN3ay:

Yucaa v BBIYMCICHUSA:

CBOOOJIHO OTIEPUPOBATH MOHATHAMU: HATYPAIHHOE U IIEJI0€ YKCIIO, MHOYKECTBA
HaTypaJIbHbIX U LEJBIX YHCEN, UCIOIb30BATh MPU3HAKUA JECITUMOCTH IEIbIX YHCEN,
HOJl u HOK HaTypalbHBIX 4uCEN OJi1 pElIeHUs 3ajad, MPUMEHSTh alrOpUTM
EBxnuna;

CBOOOJIHO ONEPUPOBATh IMOHATHEM OCTaTKa [0 MOJYJII0, 3alUChIBATh
HaTypaJIbHbIE YKCJIa B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX CUHUCIICHUS,

CBOOOJIHO OMEPUPOBATH MOHATUSIMU: KOMIUIEKCHOE YHCIO W MHOXECTBO
KOMIUIEKCHBIX YHCEJI, MPEJCTABIATh KOMILIEKCHBIE YHCIIa B alreOpanvyeckon u
TPUTOHOMETPUUECKON (OpMe, BBIMOTHATH apu(PMETHUECKUE OmNepalui ¢ HUMHU U
n300paxkaTh Ha KOOPJAUHATHOM TJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOO/IHO OMNEpPUPOBATH IMOHATUSMHU: HPPALMOHAIbHBIC, TOKa3aTeJIbHbIE U
jgorapu(MUUECKHE HEPABEHCTBA, HAXOAUTb UX PEUIEHUS C  I[IOMOIIBIO
PaBHOCHJIBHBIX IIEPEXOJIOB;

OCYLIECTBJISITh OTOOpP KOpPHEM MpH pElIEHUHd TPUTOHOMETPUUYECKOIO
YpaBHEHHS;

CBOOOJIHO OIEpPUPOBATH MOHITHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAuMbIE  (OpMyJbl Ui  PELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKHUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYIHOCTEH pallMOHAIBbHBIX, UPPALMOHAIBHBIX, ITOKA3aTEIbHbBIX U
Jorapu(MUUYECKUX YPAaBHEHUN U HEPABEHCTB;

pemarb palOHaJbHEIE, UppALMOHAJIbHBIE, MTOKA3aTeIIbHbIE,
JorapupMUYecKue W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coJiepKalliie MOAYJIU U MapaMeTphl;

IPUMEHATH TpauuecKue METO/IbI JUIsl PEIICHUS] YpaBHEHUM U HEPAaBEHCTB, a
TaKKe 3a]1a4y C mapaMeTpaMy;

MOJIEIIMPOBAaTh pealbHbIE CHUTyallUM Ha S3bIKE aiareOpbl, COCTABIIATH
BBIDAXXCHUS, YPaBHECHMS, HEPABEHCTBA W HX CHCTEMBI 10 YCJIOBHIO 3aJayH,
UCCIIEJIOBATh IOCTPOCHHBIE MOJEIM C HCIOJb30BaHUEM ammaparta anreOpshl,
VMHTEPIPETUPOBATH NIOJyYECHHBIN PE3YJIbTAT.

DyHKUUM U rpaguKu:

CTpOUTh TrpaUKu KOMIO3UIUU (PYHKIUHA C MNOMOIIBIO 3JIEMEHTapPHOIO
WCCJICIOBAHUS U CBOMCTB KOMIO3UIIMU ABYX (DYHKIIHIA;

CTPOUTH FeoMeTprudecKue 00pa3bl ypaBHEHUI U HEPABEHCTB HAa KOOPAUHATHOMN
IJIOCKOCTH;

CBOOOJTHO ~ OINEpUPOBATh TMOHATHSAMHU: TpaQUKUd TPUTOHOMETPUUECKUX
dynxumi;

OPUMEHATh (YHKIMHM JI1 MOJCIHUPOBAHMS U HCCIENOBAaHUS pPEaIbHBIX
IIPOLIECCOB.

Havana MmaTeMaTH4yecKoro ananamsa:

UCII0JIb30BaTh MPOU3BOJHYIO JUUIS UCCAEAOBaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAWTh HanOoJblllee U HAaMMEHbIIIEe 3HAUCHUS (PYHKIIMHM HEMPEPHIBHON Ha
OTpE3KE;

UCIIOJIb30BaTh MPOW3BOAHYIO I HAXO0XKJACHUS HAWIy4dlllero pEUlIeHUs B
IIPUKJIAJIHBIX, B TOM YHCJIE COIMAIBbHO-O)KOHOMHUUYECKUX, 3a7a4ax, AJIsl ONPEACICHUS
CKOPOCTH U YCKOPEHHS MpoIiecca, 3aJaHHOr0 (JopMyIIon Win rpadukoM;



CBOOOJIHO  ONEpUPOBaTh IOHATUSMHU: IE€PBOOOpa3Hasi, OIpeneaEHHbIN
WHTETpall, HAXOJIUTh TEPBOOOpA3HBIC DIIEMEHTAPHBIX (YHKIWHA ¥ BBIYHCIATH
uHTerpai no gpopmyne Hetotona-Jleionuna;

HAXOAMTH IJIOUIAAN TUIOCKUX (GUTYP U 0OBEMBI TEN C TOMOIIBIO HHTETPANIa;

UMETh TPECTABICHHE O MaTeMAaTUYECKOM MOJCIUPOBAHUM Ha TMPUMEPE
coctaBiieHus MU PepeHInaTbHBIX YPaBHEHU;

pemarh MPUKJIaJHbIC 3a7a4d, B TOM YHUCIE COIMAIBHO-DKOHOMHUYECKOTO H
du3nIeCcKOro xapakTepa, CpeACTBaMH MaTeMaTHIECKOTO aHAIH3a.



TEMATHUYECKOE IINIAHUPOBAHHUE
10 KJIACC

Ne
n/n

HanmeHoBaHMe pa3/ieioB U TeM
NPOrpamMMbl

MHOK€eCTBO AENCTBUTENBHBIX YHUCEIL.
MHorounensl. PaninoHanbHble ypaBHEHHUS U
HepaBeHCTBa. CUCTEMBI IMHEWHBIX
ypaBHEHUH

Oynkiun 1 rpapuku. CreneHHas GyHKIMS ¢
LEJIBIM [TOKa3aTeNIeM

ApudmeTndeckuii KOpeHb N-0il CTETICHHU.
UppatmonansHble ypaBHEHUS

[TokazarenpHas pyukmus. [lokazarenbHbie
ypaBHEHUS

Jlorapugmuueckas QyHKIUS.
Jlorapumuueckre ypaBHEHUS

Tpuronomerpudeckue BeIpakeHUs U
ypaBHEHHUS

IlocenoBaTeaIpHOCTH U IPOTPECCUH
HenpepsiBabie pynkuuu. [IponszBoanas

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBo 4acoB

Bcero

24

12

15

10

18

22

10
20

136

KoHTpoJbHbIe
padoThbI

10

IIpakTHyeckue
padoThI

DJIEKTPOHHBIE
(uudgpossbIe)
o0pa3oBaTe/ibHbIE

pecypchbl



11 KUIACC

Ne
n/n

HanmMeHoBaHMe pa3/ieioB U TeM
NporpamMMbl

HccnenoBanue QyHKIMIA ¢ TOMOLIBIO
MIPOU3BOJHOMN

[TepBooOpasnas u uHTErpal

I'paduku TpUrOHOMETPUUECKUX (DYHKITHIA.
Tpuronomerpuieckne HepaBEHCTBA

I/IppaLII/IOHaJ'ILHBIC, IIOKa3aTCIIbHBIC 1
J'IOl“apI/I(I)MI/I‘-ICCKI/IC HCPAaBCHCTBA

KommnekcHeie uncia

HatypanbHble U 11e7bIe yrcia

CuHcTeMBbl paliioHATBHBIX, HPPAITMOHAEHBIX
MOKa3aTeIbHBIX U JIOTapU(HMUIECKHX
ypaBHEHUH

3ajadu ¢ mapameTpamu

[ToBTOpeHme, 06001IeHNE, CHCTEMAaTH3aIUS
3HAaHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Koan4gecTBOo 4acoB

Bcero

22

12

14

24

10
10

12

16

16

136

KoHTpoJbHbIe
padoThI

10

IIpakTHyeckue
padoThI

DJIeKTPOHHBbIE
(uudgposrbie)
o0pa3oBaTe/ibHbIE

pecypchbl






IHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
KoanuecTBo 4acos DJIeKTPOHHbIE
Ne Hara nugposeie
n/n Tema ypoxa Bcero Konrpophie  Ipaxirieciie u3yyeHusi oOpa3zoBaTe/bHbIE
padoTbl padoThI pecypenI
MHO0k€ecTBO, Onepauu Hal 1
MHOKECTBAMHU U UX CBOMCTBA
2 Juarpammsl Ditnepa-Benna 1
[IpumeHeHne TeopeTHKo-
3 MHO>KE€CTBEHHOT0 armapata Jisl peieHus 1
3a/1a4
Panmonaneueie yncina. OOBIKHOBEHHBIC U
4 JECSATUYHBIE TPOOH, IPOLIEHTHI, 1
OecKOHEYHBIE EPUOANUECKHE TPOOH
Pannonaneuelie yncina. OOBIKHOBEHHBIE U
5 JECATUYHBIE TPOOH, IPOLICHTHI, 1
OeCKOHEUYHBIE IEPUOANUECKHE JPOOH
[Tpumenenue apobeii U MPOIEHTOB IS 1
pelIeHUs TPUKIAJHbIX 3a7a4
[Tpumenenne apoOeit 1 MPOIIEHTOB IS 1
peneHus NpUKIagHbIX 3a/1a4
JlelicTBUTEeNIbHBIC YKCIIa. PalioHanbHbIE U 1
HppalMOHATILHBIE YHCIIa
ApudmeTnueckue oneparuu ¢ 1

JEUCTBUTEIILHBIMU YHCIIaMU



10

11

12

13

14

15

16

17
18

19

20

Monynb 1eCTBUTEIHHOTO YUCTIA U €T0
CBOMCTBA

[TpuGnmxEHHbIC BEIYMCIICHUS, TPABHUIIA
OKpPYIJIEHUS, IPUKUIKA U OLICHKA
pe3yJibTaTa BBIYMCICHUN

OCHOBHBIE METOJIbI PEIICHHS LEIBIX U
IpoOHO-pallMOHATIBHBIX YPAaBHEHUHN U
HEPABEHCTB

OCHOBHBIE METOJIbI PEIICHHS LEIBIX U

JIpOOHO-pallMOHATIBHBIX YPAaBHEHUHN U
HEPABEHCTB

OcHOBHBIE METO/IBI PEIICHUS LENbIX U
JIPpOOHO-PAlIMOHABHBIX YpaBHEHUN U
HEpaBEHCTB

MHoOro4ieHsl OT OAHON EPEMEHHOM.
JleneHne MHOTOUJIEHa HA MHOTOYJIEH C
octaTtkoM. Teopema beszy

MHOrouJIeHBI ¢ LETBIMU
kodurmentamu. Teopema Buera
Pelienue cuctem JIMHEHHBIX YpaBHEHUM

Peluienue cuctem JIMHEWHBIX YpaBHEHUM

Marpura CucTeMbl JINHEUHBIX YPAaBHEHU.

Ornpenenurenb MaTpubl 2X2, €ro
T€OMETPUUYECKUI CMBICII U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

Onpenenurens MaTpuLpl 2x2, ero
T€OMETPUYECKUI CMBICIT U CBOWCTBA;
BBIUMCJIEHUE €r0 3HaUCHUS



21

22

23

24

25

26

27

28

29

30

31

[TpuMmeHeHue onpeaenuTeNs Ui pelieHus
CHUCTEMBbI JINHEHHBIX YPaBHEHUM

Pewrenne npukiiagHeIxX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHHI

Peienne npukiiagHbIxX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUU

KoHnTtposnbHas pabdorta: "PanuronansHbie
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JMHENHBIX ypaBHEHUN"

OyHKIUA, CTIOCOObI 3a1aHus (PYHKITUH.
B3aumHo oOpaTHbIe QYHKIIUH.
Kommozwurus ¢hyHKImiz

I'paduk pyHkumu. DneMeHTapHbIe
npeoOpa3oBanus rpadukoB GyHKINI

OO6nacTb onpenieneHnss 1 MHOKECTBO
3HayeHut pynkuuu. Hynu ¢pyHkuuu.
[IpomexyTKH 3HaK IOCTOSTHCTBA
UETHbie 1 HEUETHBIC (PYHKITUH.

[Tepuonuueckue pynkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIUU

MaxkcuMyMBbl 1 MUHUMYMBI (DyHKIIMH.
HanOonpliee 1 HauMeHblee 3HaUEHNE
(GYHKLIHU HA IPOMEXYTKE

Jluneiinasi, kBagpaTHuHas u ApoOHO-
nuHeHHas QyHKIH

DJeMeHTapHOoe UCCIIeI0BaHuEe U
NOCTPOCHUE TPAPHUKOB ITHX PYHKLIUH



32

33

34

35

36

37

38

39

40

41

42

43

DJIEeMEHTapHOE UCCIIEIOBAHUE U
ocTpoeHue rpaGuKoB ATUX PYHKITUN

CrermneHs ¢ 1[eIBIM IIOKa3aTeaeM. bunom
Hrrotona

CreneHb ¢ LIETBIM ITOKa3aTeaeM. buaom
Hrrotona

CrenenHast GyHKIHUS C HATypaJIbHBIM U
LEJIBLIM IToKa3aTesieM. E€ cBolicTBa u
rpadux

KonTponbhas pabota: "Crenennas
¢byuxus. E€ cBoiictBa u rpadux"

ApudmeTndeckuii KOpeHb HATypaTbHOU
CTEINEHU U €Tr0 CBOMCTBA

ApudmeTndeckuii KOpeHb HATYpaTbHOM
CTETEeHH U €ro CBOMCTBA

[IpeoOpazoBaHMs YUCIOBBIX BHIPAKEHUH,
coAepKalIuX CTENEHU U KOPHU

[IpeoOpa3oBaHMs YUCIOBBIX BBIPAXKEHUH,
COJIepXKaIUX CTETIEHU U KOPHU

[TpeoOpa3oBaHUs YUCIOBBIX BBIPAKECHUIH,
COJIepIKalINX CTENCHH U KOPHH

Wppaunonanbuble ypaBHeHUsl. OCHOBHbIE
METO/BbI PEIICHNS UPPALMOHATBHBIX
ypaBHEHUH

Wppaunonanbubie ypaBHeHHsl. OCHOBHbIE
MCTOJbI pCHICHUA UPpPAlOHAJIBHBIX
ypaBHEHUH



44

45

46

47

48

49

50

51

52

53

54

55

Uppanuonanbabie ypaBHeHU. OCHOBHBIE
METO/bI PEIICHHS UPPALMOHATBHBIX
yYpaBHEHUU

PaBHOCWIIBHBIE ITEPEXO/IBI B PEIICHUN
VPPALMOHAJIBHBIX YPABHEHUN

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU
UPPALMOHAIILHBIX YPABHEHUN

PaBHOCUIIBHBIE IEPEXObI B PEILICHUH
UpPPaLMOHATIBHBIX YPaBHEHUN

PaBHOCWIIBHBIE ITEPEXO/IBI B PEIICHUN
VPPALMOHAJIBHBIX YPABHEHUI

CaoiicTBa U rpad UK KOpHS N-Oi CTETICHH
Kak (DyHKIIMH 00paTHOW CTETIEHH C
HaTypaJIbHBIM IOKa3aTeseM

CBoiicTBa 1 rpaduK KOPHS N-0i CTETICHU
Kak (DyHKIIMM 0OOpaTHOW CTETEHH ¢
HATYpaJIbHBIM MMOKa3aTeleM

Kontponbnas padorta: "CBoiicTBa u
rpaduk KOpHS N-0if CTENeHu.
Wppanmonanbubie ypaBHEHUA"

CreneHp ¢ pallMOHATILHBIM [TOKa3aTeIeM U
€€ CBOICTBA

CreneHb ¢ pallMOHATIBHBIM MOKa3aTeIeM U
€€ CBOMCTBA

CreneHs C paluOHAIBHBIM MTOKa3aTeIeM U
e€ CBOMCTBA

[Noka3zatenpHast GpyHKIMS, €€ CBOMCTBA U
rpaduk



56

57

58

59

60

61

62
63
64
65
66

67

68

69

70

Hcnonb3oBanue rpaduka GyHKIUN 115
pelIeHHs ypaBHEHHIA

Hcnons3oBanue rpaduka QyHKIUH 115
peneHust ypaBHEHUI

[Toka3zarenbHbie ypaBHeHUs. OCHOBHbIE
METO/IbI PELIEHUS [T0KA3aTENbHBIX
YpaBHEHUH

[ToxazarenbHble ypaBHEeHUS. OCHOBHBIE
METO/BbI PEILICHUS MIOKA3aTEIbHbIX
yYpaBHEHUU

[TokazaTenpHbIe ypaBHEHUSI. OCHOBHBIE
METO/IbI PEIIeHHUs TOKa3aTENbHbBIX
ypaBHEHUH

Kontponbnas padota: "[lokazarenbHas
¢yuxus. [TokasarenbHble ypaBHeHUS"

Jlorapugm umncna. CoiicTBa jgorapudpma
Jlorapudm yucna. CoiicTBa orapugpma
Jlorapugm umncna. CoiicTBa jgorapudpma
JlecaTHYHBIE U HATYpaAJBbHBIC JTOTapH(pMBI
JlecaTuuHbIe U HATypaJbHBIE JOTapH(PMbI

[TpeoOpa3zoBaHue BhIpaKECHHIA,
coJiepKalux JorapuQmol
[IpeobpazoBanue BbIpaKEHU,
CoJIepKaIIuX JorapudmMpl
[IpeoOpazoBanme BEIpAKEHUH,
coJepKalux JorapuQmol

Jlorapudmuueckas pyHKIMs, €€ CBOWCTBA
u rpaduk

S



71

72

73

74

75

76

77

78

79

80

81

82

Jlorapudmuueckas pyHKIMs, €€ CBOWCTBA
u rpadux

Hcnons3oBanue rpaduka QyHKIUH 115
peneHust ypaBHEHUI

Hcnonb3oBanue rpaduka QyHKIUM 115
pelLlIeHUs] ypaBHEHUI

Jlorapugmuueckue ypaBHEHHUs.
OCHOBHBIE METO/IbI PEILICHUS
JOrapupMHUUECKUX ypaBHEHUI

Jlorapudmuueckue ypaBHEHUS.
OcCHOBHBIE METO/IbI PEILICHUS
JOrapu(pMHUUECKUX YpaBHEHUI

Jlorapugmuyueckue ypaBHEHHS.
OCHOBHBIE METO/IBI PEIICHUS
Jorapu(pMUUECKUX ypaBHEHUI
PaBHOCHIIBHBIE TTEPEXO/IbI B PEIICHUU
JOrapuPpMHUECKUX YpaBHEHUI
PaBHOCHITBHBIE TTEPEXO/IBI B PEIICHUT
JOrapu(pMHUUECKUX YpaBHEHUI
KonTponsHas padora:
"Jlorapudpmuueckast GyHKIIHS.
Jlorapudmuueckue ypaBHeHHs"
Cunyc, KOCHHYC, TAHT€HC ¥ KOTAaHT€HC
YHCIIOBOTO apTyMEHTa

CuHyc, KOCHHYC, TAHT'€HC U KOTaHT€HC
YHCIIOBOTO apryMeHTa

ApKCHHYC, apKKOCHHYC U apKTaHTEHC
YKCIIOBOTO ApryMeHTa



83

84

85

86

87

88

89

90

91

92

93

94

95

ApKCHHYC, apKKOCHHYC U apKTaHT€HC
YKCIIOBOT'O apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,
OTIpeIeICHNEe TPUTOHOMETPHUECKUX
(GYHKIMI YHUCIOBOTO apryMeHTa
Tpuronomerpuieckas OKpy>KHOCTb,
OTIpeIeIeHNEe TPUTOHOMETPHUECKUX
(YHKLIMI YUCIOBOTO apryMeHTa
OCHOBHBIE TPUTOHOMETPUYECKHE
bopmybl

OCHOBHBIE TPUTOHOMETPUIECKHE
bopMyJIBI

OCHOBHBIE TPUTOHOMETPUIECKHE
bopmybl

OCHOBHBIE TPUTOHOMETPUYECKHE
bopmybI

[IpeoOpazoBaHre TPUTOHOMETPHUIECKHUX
BBIPKECHUIN

[IpeobpazoBaHue TPUTOHOMETPUUECKUX
BBIPAKECHUN

[TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX
BBIPAKCHUI

[TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX
BBIPAXKECHUI

Pemnienne TpUroHOMETpHUECKUX

ypaBHEHUH

Pemenue TpuroHoMeTpruueckux
ypaBHEHUNU



96

97

98

99

100

101

102

103

104
105

106

107

108

Pemenne TpUroHoMeTpHUYECKUX
ypaBHEHUH
Pemenune TpuroHoMeTpuuecKux
ypaBHEHUH
Pemenue TpuroHoMeTpruuecKux
yYpaBHEHUU
Pelenne TpuroHoMeTprUYECKUX
ypaBHEHUH
Pemenue TpuroHoMeTpruuecKux

ypaBHEHUH

Konrtponbnas pabora:
"TpPUrOHOMETPUUYECKNE BBIPAKEHUS U
TPUTOHOMETPHUUYECKHE ypaBHEHUS"

ITocnegoBaTenLHOCTH, CIIOCOOBI 3aJaHUS
rocjienoBarebHOCTEH. MeTon
MaTeMaTHUYECKOW UHIYKIIUH

MOHOTOHHBIC U OIrpaHUYCHHBIC
OoCJICA0OBATCIBHOCTH. I/ICTOpI/IH aHaJIn3a
OECKOHEYHO MAJIBIX

Apudmerndeckast mporpeccust
['eomeTprueckas nporpeccus

beckoHeuHo yObIBaroI1asi reoMeTpruIecKast
nporpeccus

Cymma 6eckoHeuHO yObIBaroIei
FE€OMETPUUECKOMN MPOTrpeccuu

JIMHENHBIN U YKCIIOHEHIUAJIBHBIA POCT.
Yucino e. Dopmyia CI0KHBIX POLEHTOB



109

110

111

112

113

114

115

116

117

118

119

120

121

122

JIMHEeHBIN ¥ SKCIOHEHIUAIBHBIN POCT.
Yucio e. Dopmyiia CI0KHBIX MPOIIEHTOB

Hcnonb3oBanue mporpeccuu st
pelIeHUs pealibHbIX 3a]a4 MPUKIaJHOTO
Xapakrepa

Kontpomnbnas pabora:
"IlocnenoBarenbHOCTH U porpeccuu”
HenpepsiBHBIC (DYHKIIMH ¥ MX CBOKWCTBA
Touka pa3pbiBa. ACUMITOTHI rpaduKoOB
byHKIMA

CpoiicTBa (DyHKIMI HEPEPHIBHBIX Ha
OTpe3Ke

CaoiicTBa GyHKIUI HETIPEPHIBHBIX Ha
OTpE3Ke

MeTto1 MUHTEPBAJIOB JIJISl PELIEHUS
HEPABEHCTB

MeTto1 MHTEpPBAJIOB JUIsl pELICHUS
HEPABEHCTB

MeTto1 MHTEpPBAJIOB JUIsl pEIICHUS
HEPABEHCTB

[IprMeHeHne CBOMCTB HENPEPBIBHBIX
GyHKIUH 15 pereHus 3a1a4
IIpuMeHeHne CBOWCTB HEIPEPBIBHBIX
(GYHKUMH 17151 pelieHus 3a1a4

[lepBas u BTOpas Npou3BOIHbIE (PYHKLIUU
Onpenenenue, reOMETPUIECKUI CMBICIT
IIPOU3BOJHOU



123

124

125

126
127

128

129

130

131

132

133

134
135

136

Onpenenenne, GU3NIECKUA CMBICTT
MIPOU3BOAHOMN

YpaBHeHHUE KacaTebHOU K TpauKy
byHKIMHA

VYpaBHeHUE KacaTelbHOU K TpauKy
byHKIIUN

[Tpou3BoiHBIE 37IEMEHTAPHBIX (PYHKLUI
[Ipou3BoHbIE AIIEeMEHTAPHBIX (QYHKIUN

[Ipou3BogHAs CyMMBI, TPOU3BEICHUS,
YaCTHOTO M KOMIO3UIIUU (PYHKITUH

[IponsBoaHast CyMMBbI, IPOU3BEICHMS,
YaCTHOT'O U KOMIO3UIIMU (PYHKUIUN

[IponsBoHast CyMMBI, IPOU3BENCHMUS,
YaCTHOTO U KOMITO3UIINH ()yHKITHIA

KoHnTtponbHas padora: "[IponsBognas”

[ToBTOpeHue, 06001ICHNE,

1

cucTemMarusanus 3HaHui: "YpaBHeHUs'

[ToBTOpEHME, 0000IIECHNE,
cucreMarusanus 3HaHui: "OyHkuun"

Htorosast KOHTpoJbHAs paboTa
Hrorosast KOHTpoOJbHAS paboTa

[ToBTOpEeHmE, 0600IICHNE,
cHUCTEMAaTH3aIisl 3HAHUI

OBIIEE KOJIMYECTBO YACOB 110
[TPOTPAMME

136

10



11 KUIACC

KoJsun4yecTBO 4acoB DJIeKTPOHHbIE
Ne Hara nugposeie
Tema ypoka Konrtpoabubie IIpakTunueckue
n/n Bcero u3ydeHus: 0o0pa3zoBaTe/bHbIC
padoTsbI padoTsbI
pecypcsl
IIpuMeHeHne Npou3BOIHON K
1 UCCJICTIOBAHUIO (YHKITHI Ha 1

MOHOTOHHOCTBH U SKCTPECMYMBI

[IprmeHeHnue nporu3BOIHON K
2 UCCcleIoBaHHIO (PyHKIMH Ha 1
MOHOTOHHOCTb U SKCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
3 HCCIeI0BaHI0 (DYHKIMHN Ha 1
MOHOTOHHOCTH ¥ DKCTPEMYMBI

[IpuMeHeHnne npon3BOIHON K
4 HCCIIe0BaHUIO (DYHKIIMI Ha 1
MOHOTOHHOCTb U 3KCTPEMYMBI

[IpuMeHeHnne npon3BOIHON K
5 UCCJICIOBAaHUIO (DYHKITHI Ha 1
MOHOTOHHOCTb M 9KCTPEMYMBI

IIpuMeHeHnne nNponu3BOIHON K
6 UCCIIeIOBaHMIO (PYHKINI Ha 1
MOHOTOHHOCTb U 3KCTPEMYMBI

Haxoxnenune HanOombIIero u
7 HaMMEHBIIETO 3HAYCHUS HENIPEPBIBHOM 1
(GyHKIUU Ha OTpe3Ke



10

11

12

13

14

15

16

Haxoxnexnne HanOoJIbIIEero
HAUMCHBIIIETO 3HAYCHUS HEPEPHIBHOM
(GYHKLIUU Ha OTpe3Ke

Haxoxnenne HanOOIbIIETrO U
HAaMMEHBIIIETO 3HAYCHUST HEMTPEPHIBHON
(GyHKIIMHA HAa OTPE3KE

Haxoxnenue HauOoJIBIIETO U
HAUMEHBIIIETO 3HAYCHUS HETPEPHIBHOM
(GYHKIIUM Ha OTpe3Ke

Haxoxxaenue HanOobIIero u
HAMMEHBIIIET0 3HAYE€HUS HEITPEPBHIBHOM
(GyHKINU Ha OTpe3Ke

HaxoxeHne HanOoIIbIIero u
HAMMEHBIIIETO 3HAYEeHUS HeITPEPBIBHOM
(GYHKLIUU Ha OTpe3Ke

[IprmeHeHre mporu3BOIHOMN ISt
HAXOKJICHUS HAUJTYYIIIero PEIICHUs B
MPUKJIATHBIX 33/1a4ax

[Ipumenenre npou3BOIHON IS
HAXOK/ICHUS HAWJTYYIIIEeTO PEIICHUS B
MPUKJIAIHBIX 3a/1a4ax

[Ipumenenre npou3BOIHON IS
ONPEAEIIEHUS CKOPOCTH U YCKOPEHUS
npoiiecca, 3a1aHHOT0 POPMYIION WUITH
rpagukomM

[Ipumenenre npou3BOIHON IS
ONPEAEIEHUS CKOPOCTH U YCKOPEHUS



17
18
19

20

21

22

23

24

25

26

27

28

29

mpoiiecca, 3a1aHHOT0 POPMYIION UK
rpagukomM

Kommozurus ¢pyHKIui

Kommo3zwurus ¢hyHKimii

Kommozwutus ¢hyHKimii

I'eomerpuueckue oO6pa3bl ypaBHEHUN Ha
KOOPJAMHATHOM IIOCKOCTH

['eomeTpuyeckue o6pas3bl ypaBHEHUHN Ha
KOOPJMHATHOM IJIOCKOCTH

KonTtponsnas pabdora: "MccnenoBanue
(GYHKIUH ¢ TOMOIIBIO TTPOU3BOTHOM"

IlepBooOpa3Has, OCHOBHOE CBOWCTBO
epBOOOPA3HBIX

[TepBooOpasHbIe AIIEMEHTaAPHBIX
bynkuumid. [TpaBuna HaXoXaeHUS
NepPBOOOPA3HBIX

[TepBooOpa3Hbie FIEMEHTAPHBIX
byuxuii. [IpaBuna HaxoxaeHUS
epBOOOPaA3HBIX

Hurerpai. I eoMeTpuyeckuii CMbICIT
MHTErpajia

Brruucnenue onpenenéHHOro HHTerpaia
o popmyne HeroTona-JleliOHua
Beruucnenue onpeaenéHHOro HHTerpaia
o ¢popmyie Hrrorona-JleitOnuia
IIpuMeHenue uHTErpaa 1
HaXO0XKJIEHUs TUIoIIaiel TUIOCKUX QUryp



30

31

32

33

34

35

36

37

38

39

40

41

[IpumeneHnue uHTErpaa ajs
HaXO0XIEHUs 00BEMOB Tr€OMETPUUYECKUX
TeN

[Tpumeps pemieHuit AudpepeHnrnaIbHbIX
ypaBHEHUH

[Ipumeps! pemennii AudhepeHnnaIbHbIX
YpaBHEHU U

MaremaTinueckoe MOJICIIMPOBAHUE
peaIbHBIX MPOLIECCOB C MOMOILBIO
muddepeHraIbHbIX ypaBHEHUN

Kontponbnas padota: "[lepBoobpazHas u
uHTerpan”

TpuronomeTpudeckue QyHKITUH, UX
CBOICTBA U TpaduKu

Tpuronomerpuyeckue GyHKIIUH, UX
CBOIicTBa U rpaduku

Tpuronomerpuyeckue QyHKIUH, UX
cBOiicTBa U rpaduku

Tpuronomerpudeckue QyHKINU, HX
CBOICTBA U TpaduKn

TpuronomeTrpuueckue QyHKIUH, HX
CBOICTBA U rpaduKu

OT160p KOpHEH TPUTOHOMETPUUECKHUX
YpaBHEHUH C MOMOIIBIO
TPUTOHOMETPUUECKOUN OKPYKHOCTH
OT60p KOpHEN TPUTOHOMETPUUECKUX
YPaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH



42

43

44

45

46

47

48

49

50

51

52

53

OT60p KOpHEH TPUTOHOMETPUUECKHUX
YpaBHEHUH C TOMOILIBIO
TPUTOHOMETPUUECKOUN OKPYKHOCTH

OT60p KOpHEH TPUTOHOMETPUUECKHUX
YpPaBHEHUH € MOMOIIBIO
TPUTOHOMETPHUUYECKOM OKPY>KHOCTH

Pewienne TpuroHOMeTpUYECKUX
HEPaBEHCTB

Pemienne TPUTOHOMCTPUICCKUX
HCPAaBCHCTB

Pemenne TpuroHOMeTpHUYECKUX
HEPABEHCTB

Pemienne TpuroHOMETpUYECKUX
HEPaBEHCTB

KoHnTtponbHas padora: "I 'paduku
TPUTOHOMETPHUECKUX (QYHKITHIA.
Tpuronomerpuieckue HepaBeHCTBA"
OCHOBHBIEC METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METO/IBI PEIICHUS
MOKAa3aTeIbHBIX HEPABEHCTB
OcHOBHbBIE METO/IbI PEILICHUS
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIEC METO/IBI PEIICHUS
norapu(pMHIECKUX HEPABEHCTB



54

55

56

57

58

59

60

61

62

63

64

65

66

67

OcHOBHbBIE METO/IbI PEILICHUS
Jgorapu(pMUYECKUX HEPABEHCTB

OCHOBHBIE METOJIbI PEIICHUS
norapu(pMUIECKIX HEPABEHCTB
OcCHOBHBIE METO/IbI PEIICHUS
Jorapu(pMHUUECKUX HEPABEHCTB
OcCHOBHBIE METO/IbI PEIICHUS
UpPpALMOHATILHBIX HEPABEHCTB
OCHOBHBIE METOJIbI PEIICHUS
UPPAIMOHATILHBIX HEPABCHCTB
OcCHOBHBIE METOJIBI PEIICHUS
UppaIMOHATIFHBIX HEPABEHCTB
OCHOBHBIE METOJIbI PEIICHUS
UpPpaAlMOHATIFHBIX HEPABEHCTB
I'paduueckue MeToabl pelieHus
UPPAIMOHATLHBIX YPaBHCHHH
I'paduueckue MeTOIBI pemieHUsS
UPpaAIMOHATIFHBIX YPaBHEHHM
['padmaeckue METOABI PEeIICHUS
MOKa3aTeNbHBIX YPaBHEHUN
I'padmueckue METOBI pemIeHUS
MOKA3aTeIbHBIX HEPABEHCTB
I'paduueckue MeToaBI pemeHUS
norapu(pMHUECKUX YpaBHEHHH
['padmyeckue MeToAbl pelIeHUS
Jorapu(pMUUECKUX HEPABEHCTB
I'padmueckue METOBI pemIcHUS
norapu(pMHIECKUX HEPABEHCTB



68

69

70

71

72

73

74

75

76

77

I'paduueckue MeTo bl peLIeHus
NIOKa3aTeIbHbIX U JIOTapU(PMUIECKUX
yYpaBHEHUNU

['padpuaeckue MeTOmBI pelICHUS
MOKa3aTeIbHBIX U JIOTApUPMUIECKUX
ypaBHEHUH

I'paduueckue MeToaBI pemieHUS
MOKA3aTENbHBIX U JTOTapU(PMHUUECKUX
HEPABCHCTB

I'paduueckue MeToab! pemeHUs
MOKa3aTeNbHBIX U JOTapu(YMUUECKUX
HEPaBEHCTB

KonTponbhas pabora:
"UppanmoHaibHble, IOKa3aTeIbHbIE U
norapudmuueckre HepaBeHCcTBa"

KommuiekcHble uncna. AnreOpanueckas u
TPUTOHOMETpHUYecKasi pOpMBbI 3aIHCH
KOMIUTIEKCHOTO YHciIa

KowmmnekcHele uncna. AnreOpanueckas u
TpUTOHOMETpHYecKasi pOpMBI 3arucu
KOMIUTIEKCHOTO YHciIa

Apudmerndeckne onepanum ¢
KOMILIEKCHBIMH YUCIIAMH
ApudmeTndeckue ornepanun ¢
KOMIUTEKCHBIMH YHCIIaMH

N300pakeHre KOMIUICKCHBIX YHCe Ha
KOOPAWHATHOMW IJIOCKOCTH



78

79

80

81

82

83
84

85

86

87

88

89

90

91

N300pakeHre KOMIUIEKCHBIX YKCE Ha
KOOPJMHATHOM IIOCKOCTH

®opmyna Myaspa. KopHu n-oit crenenu
13 KOMIUIEKCHOTO YHCIIa

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIUIEKCHOT'O YHCIIa

[TpuMeHEeHnEe KOMIUIEKCHBIX YUCEN IS
peueHus GU3NIECKUX U FeOMETPUUECKUX
3a1a4

Kontponbhas pabdora: "KomrmiekcHbie
gucna"

HarypanbHble u nensle yncna
Harypasbnsle u niensie yucna
[IpuMeHeHne NpU3HAKOB JEIMMOCTH
LIEJIBIX YHCEl

[TpuMmeHeHne NPU3HAKOB AETUMOCTU
LIEJIBIX YUCEII

[IpuMeHeHne MPU3HAKOB AEIMMOCTH
uenbix yncen: HOL u HOK

[IpuMeHeHne npu3HaKOB JEIUMOCTH
nensix yrcesn: HOJl u HOK
[TpumeHeHre MPU3HAKOB AETUMOCTH
LEJIBbIX YHCEJI: OCTATKU [0 MOIYJIIO
[TpumeHeHre MpU3HAKOB AETUMOCTH
HEJBIX YUCEeI: OCTATKH 10 MOJYJIIO
[IpuMeHeHne npu3HaKOB JEIUMOCTH
HEJIBIX YKCell: anropuT™ EBkinaa ais
pelieHus 3a/1a4 B IEJIbIX YUCIIax



92

93

94

95

96

97

98

99

100

101

KoHnTtponbHas pabota: "Teopus menbix
yucen"

CucremMa 1 COBOKYITHOCTb YPaBHEHUH.
PaBHOCUIIBHBIE CHCTEMBI U CUCTEMBI-
CJIEJICTBUSA

Cucrema 1 COBOKYITHOCTb YPaBHEHUH.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEJICTBUS

OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEM pallMOHAIbHBIX
YpaBHEHUU

OCHOBHBIE METO/BI PEILIEHUS CUCTEM U
COBOKYITHOCTEW MPPaLlMOHAIBHBIX
ypaBHEHUNU

OCHOBHBIE METO/IbI PEIICHUS CUCTEM U
COBOKYIMHOCTEHN MOKA3aTEIbHBIX
ypaBHEHUH

OcHOBHBIE MCTOABI pCIICHUA CUCTEM U
COBOKYMHOCTEMN MOKA3aTEIbHBIX
ypaBHEHUH

OCHOBHBIE METO/IbI PEILICHHS CUCTEM U
COBOKYIHOCTEH JIorapu(pMudecKux
YpaBHEHUH

OCHOBHBIE METO/IbI PEILICHHS CUCTEM U

COBOKYMHOCTEH JIorapu(pMudeckux
ypaBHEHUU

[IprMeHeHrne CUCTEM K PEIICHUIO
MaTeMaTHYECKUX 3a7a4 U 3a/a4 U3



102

103

104

105

106

107

108

109

110

pa3IUYHBIX 00JIacTel HAYKU U PeaTbHOU
YKU3HU, HHTEPIIPETALMs MOTyUYEeHHBIX
pe3yIbTaTOB

[IpuMeHeHne CUCTEM K pELIEHUIO
MaTE€MaTHYECKUX 3a/1a4 U 3a]1a4 U3
pas3In4HbIX 001acTel HAyKH U peanbHOM
JKU3HU, MTHTEPIIPETaLus 0JyYEeHHBIX
pe3yabTaToOB

[TprMeHeHne HEPABEHCTB K PEIICHUIO
MaTeMaTHYSCKHX 3aa4 U 3a/1a4 U3
pa3InyYHbIX 00JacTel HayKu U pealbHON
YKU3HU, HTHTEPIPETALUs MOTyUYEeHHBIX
pe3yNbTaToB

KonTtponbHas pabora: "Cuctemsl
paIMOHATBLHBIX, HPPAITMOHATBHBIX
MOKa3aTeNbHbBIX U JOTapu(OMUUECKUX
ypaBHeHUI"

PanmonanbHbIC ypaBHEHHS C
napamMeTpamMmu

PanronanbHbIe HEpaBEHCTBA C
napaMeTpamMmu

PanronanbHbIe cUCTEMBI ¢ TapaMeTpamMu
HppannonansHble ypaBHCHHUS,
HEPABEHCTBA C TTapaMeTpamMu
HppaimoHanbHbIe CUCTEMBI C
napaMmeTpamu

[TokazarenbHble ypaBHEHUS, HEPAaBEHCTBA
C mapaMeTpaMu
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[Toka3zarenabHBIE CHCTEMBI C TapaMeTPaMHU

Jlorapugmuueckue ypaBHEHUs,
HEpaBEHCTBA C MapaMeTpamu

Jlorapudmuueckre CUCTEMBI C
napameTpamu

TpUroHomeTpruuecKue YpaBHEHHUS C
napaMeTpamu

TpuronomeTpuyecKrue HEPaBEHCTBA C
napaMeTpamu

Tpuronomerpudecknue CUCTEMBI C
napameTpamu

[TocTpoenue u uccienoBaHue
MaTEeMaTHUYECKUX MOJIEJICH peaTbHbIX
CUTYyallMi C TOMOIIIbIO YPaBHEHUH C
napaMeTpamu

[TocTpoenue u uccienoBaHue
MaTEeMaTHUYECKUX MOJIEJICH peaTbHbIX
CUTYallMil C TOMOIIBIO CUCTEM
YpaBHEHUH ¢ TapameTpamu

[TocTpoenue u ucciaegoBaHue
MaTeMaTHYECKUX MOJIEJICH peaTbHbIX
CUTYalIMil C TOMOIIBIO CUCTEM
yYpaBHEHHUI ¢ TapaMeTpaMu

KontponsHast pabdora: "3anaun ¢
napamerpamu”

[ToBTOpenue, 06001IIEHNE,
cucTemMarusanys 3HaHui: "YpaBHeHus"
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[ToBTOpEeHmE, 0600IIECHNE,
cucTemMaTusanus 3HaHuil: "YpaBHeHus"

[ToBTOpenue, 06001ICHNE,
cucTeMaru3alus 3HaHui: "Y paBHEHUS.
Cucremsl ypaBHeHUN"

[ToBTOpeHnue, 06001IeHNE,

1

cuctemarusanus 3Hanui: "HepasBencraa'

[ToBTOpEHME, 0000IICHUE,
cucremaruszauvs 3Hanui: "HepaseHncraa'

[ToBTOpenue, 0600IEHNE,

"

cucreMarn3anus 3HaHuil: "HepaBeHcTBa

[ToBTOpenue, 06001IeHNE,
cucremaruszanus 3Hanuii: "[IponsBogHas
u e€ npumeHeHue"

[ToBTOpEHME, 0000IIECHHE,
cucreMaru3aius 3Hanuii: "[IponsBogHas
u €€ npumMeHeHue"

[ToBTOpenue, 00001IEHNE,
cucremaTtuzanus 3Hanuil: "[IpousBoHas
U e€ npuMeHeHue"

[ToBTOpEeHME, 0600IICHNE,
cuctemaTtusanus 3Hanuil: "Muarerpan u
ero npumeHexue"

[ToBTOpenue, 06001ICHNE,
cucremMaruszanus 3HaHui: "OyHkuun"
[ToBTOpenue, 06001IIEHNE,
cucreMaru3anus 3HaHui: "OyHkuun"
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[ToBTOpEeHmE, 0600IIECHNE,
cuctemMaTu3anus 3Hanui: "OyHkuun"

Wrorosast KoHTpOIbHAS paboTa
Hrorosasi KOHTpOJIbHAs paboTa

[ToBTOpeHme, 0600IIEHNE,
cUCTeMaTU3alus 3HaHuH

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

136
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYHEHUKA

METOANYECKHUE MATEPUAJIBI JISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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