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IHHOACHUTEJIBHASA 3ATINCKA

VYuebHblii Kypc «Anrebpa M Hayala MaTEeMaTHYECKOTO AaHaIN3a» SIBISAETCS OJHUM U3
HanboJiee 3HAYMMBIX B IIPOTPaMMeE CPEIHEr0 00Iero 00pa3oBaHms, TOCKOJIbKY, C OJTHOH CTOPOHBI,
OH o0ecreurnBaeT HHCTPYMEHTAIBHYIO 0a3y Ul U3y4eHHS BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C
JPYroil CTOPOHBI, (POPMHUPYET JOTHYECKOe M aOCTPaKTHOE MBIIIJICHHE 00yJaromuxcs Ha ypOBHE,
HGO6XOZII/IMOM I OCBOCHUA I/IH(l)OpMaTI/IKI/I, O6HIGCTBO3HaHI/I$I, HUCTOPUH, CIIOBECHOCTU MU APYIrux
IMCUMIUIMH. B paMkax maHHOTO y4eOHOro Kypca oOydarommecsi OBJIJCBAIOT YHUBEPCATbHBIM
SI3BIKOM COBPEMEHHOM HAayKH, KOTOpast GopMyIHpyeT CBOM JOCTIDKEHHS B MAaTEMaTHIeCKO# (opme.

VY4eOHbIii Kypc anreOpbl W Hadal MaTeMAaTHYECKOTO aHajln3a 3aKJIaJbIBae€T OCHOBY IS
YCICMIHOI'0 OBJIAACHHA 3aKOHAMU (i)I/ISI/IKI/I, XUMHUH, 6I/IOJ'IOFI/II/I, IIOHUMAaHHsI OCHOBHBIX TGHZ[CHIII/Iﬁ
Pa3sBUTHUA OSKOHOMUKH U 06HI€CTB€HHOI7[ JKU3HH, IMO3BOJIACT OPHUCHTUPOBATHCA B COBPEMCHHBIX
HM(POBBIX U KOMIIBIOTEPHBIX TEXHOJOTHUSAX, YBEPEHHO WCIIOJIb30BATh HX Ul JallbHEHIIEro
O6pa3OBaHI/I$[ n B HOBCCI[HGBHOﬁ JXu3HU. B TO *)e BpEMs OBJIAICHUC a6CTpaKTHI>IMI/I 1 JIOTUYECKHU
CTPOrUMHU KOHCTPYKLOUAMU anre6pbl 1 MAaT€MAaTH4YC€CKOI0 aHaiu3a pasBUBACT YMCHHEC HAXOJUThb
3aKOHOMEPHOCTH, 000CHOBBIBATh UCTUHHOCTb, JOKA3bIBATh YTBEPIKJACHHS C TIOMOIILI0 WHIAYKIIMHA U
paccyKaaTth JeAyKTUBHO, HCIOJB30BaTh OOOONICHWE W KOHKPETHU3alHIo, a0CTparupoBaHHE W
aHaJIOTHIO, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MBIILIICHUE.

B xonme wusyuenuss yueOHOro Kkypca «Aunredbpa U Hauyajga MaTeMaTHYECKOIO aHaJIHU3a»
oOydJaromMecs: TMOJy4arOT HOBBIM ONBIT PEHICHHUS TMPHUKIATHBIX 3a/Ja4, CaMOCTOSTEIHHOTO
MOCTPOCHHSI MAaTEMAaTUYECKUX MOJETCH peabHBbIX CUTYaIlMid, WHTEPIpPETAlMA MOJTYyYeHHBIX
peIIeHH, 3HAKOMSTCS C NMPHUMEpPaMH MaTeMaTHYECKHMX 3aKOHOMEPHOCTEH B TMPHUpOJE, HAayKe U
HCKYCCTBE, C BBIIAIOIIUMUCS MATEMAaTHYECKHUMH OTKPBITUSIMH U X aBTOPaMHU.

VY4eOHbIT Kypc o00JafaeT 3HAYUTENFHBIM BOCIUTATEIBHBIM IOTCHIMAIOM, KOTOPBIH
peanu3yeTcss Kak 4epe3 Y4eOHbI Marepuain, CHOCOOCTBYIOIIMN (OPMHUPOBAHUIO HAYYHOTO
MHUPOBO33PEHUS, TaK M Yepe3 crenupuKy ydeOHOW AEATEIbHOCTH, TPEOYIOUIeH MPOa0DKUTEIBHON
KOHIICHTPAIIMU BHUMAHUsI, CAMOCTOSITEIIbHOCTH, aKKyPaTHOCTH M OTBETCTBEHHOCTH 32 TTOJTyYSHHBIH
pe3yibTar.

B ocHoBe Meromuku oOydeHUs anreOpe M HavajaM MaTeMaTHYeCKOTO aHaiu3a JICKUT
JeSTETbHOCTHBIN MIPUHIUT 00y4dEHHUSI.

B crpykrype y4eOHOro Kypca «Airedpa W Hayalla MaTeMaTHYeCKOrO aHaIHM3a» BBIICICHBI
CIICAYIOIINE COJCPKATEILHO-METOJMUECKUE JIMHUK: «Yucna u BBIYHCICHUS», «DYHKIUH U
rpadukmn», «YpaBHeHHUs U HepaBeHCTBa», «Havama maremaTtnueckoro anamuza», «MHOXecTBa U
Joruka». Bce OCHOBHBIE COJEPIKATEIBHO-METOIUYECKUE JIMHUU U3Y4YaroTCs Ha MPOTSHKCHUU JIBYX
ner oOy4eHHUs1 Ha YpOBHE CpPEeIHEro oOmiero oOpa3oBaHMs, €CTECTBEHHO JOTONHSS JAPYT Apyra u
MOCTENICHHO HACBIIAsACh HOBBIMH TEeMaMU W pasienamu. JlaHHBIA YUeOHBIH Kypc SBIISIETCS
WHTCTPATUBHBIM, IOCKOJbKY OOBEOUHSIET B ce0c COJIep)KaHHE HECKOJIBKMX MAaTeMaTHYECKHX
JMCLUUIUIMH, TaKUX Kak aiaredpa, TPUTOHOMETpPHUsS, MAaTeMaTHYeCKUH aHalu3, TEOpUs MHOXKECTB,
MaTeMarudeckas Joruka u jpyrue. [lo mepe Toro kak oOydaromiuecs OBJaJeBarOT Bc€ Oosiee
IIMPOKMM  MaTeMaTH4YeCKMM  almapaToM, Y HHUX [OCleloBaTrelabHO  (GopMHUpyeTcs |
COBEpILEHCTBYETCS YMEHUE CTPOMTh MAaTEeMAaTUYECKYI0 MOJENb pealbHON CHUTyalluH, NMPUMEHSATh
3HaHUS, TIOJIydeHHblE TP H3Y4YEHHMM Y4eOHOro Kypca, /s pelIeHUs CaMOCTOSITEIbHO
copMyIMpPOBaHHONW MaTeMaTHYECKON 3aauu, a 3aTeM UHTEPIPETUPOBATh CBOM OTBET.

CopnepxxaTenbHO-MeTOAMYEeCKas TMHUS «Yucina ¥ BBIYUCIEHUS» 3aBepiiaeT (GOpMHpPOBAHUE
HaBBIKOB HCIOJb30BAaHUS JIEHCTBUTENBHBIX YHCEN, KOTOpOE ObUIO HAYaTO Ha YpOBHE OCHOBHOTO



obmiero obpazoBanus. Ha ypoBHe cpennero oOmiero o0pasoBanusi 0c000¢ BHUMAHHE YICISICTCS
(OpMUPOBAHNIO HABBHIKOB PALMOHAIBHBIX BBIYMCICHUH, BKIIIOYAIOIIUX B ce0sl MCIOJB30BaHHE
pa3nuyHBIX (OPM 3alMUCH YHUCIA, YMEHHUE JelaTh MPUKHUIKY, BBIIOIHATE NPUOIMKEHHBIC
BBIUMCIICHUS, OLCHUBATh YHUCIIOBBIC BBIpKEHHs, pabOTaTh ¢ MaTEeMaTHYECKUMHU KOHCTAHTAMHU.
3HaKOMbIe O0YYaIOUIMMCSI MHOKECTBA HATYPaIbHBIX, IEJbIX, PAIIMOHAIBHBIX U JICHCTBUTEIBHBIX
yycesl JOMOJHSIOTCS MHOKECTBOM KOMIUIEKCHBIX 4MCeld. B KakIoM U3 3THX MHOMKECTB
paccMaTpUBAIOTCSl CBOWCTBEHHBIE €My cClenu(pUYecKrue 3aJadd M OIepaluu: ACJCHHE HaIelo,
ONEpUPOBAHME OCTAaTKaMU Ha MHOXECTBE LEJbIX YHCEN, OCOOble CBOMCTBAa pPaLlMOHAJIBHBIX U
HppalMOHAJIBHBIX YKCEN, apu(pMETHUYECKUE OIepaliy, a TaKKe HU3BJICUEHUE KOpPHS HATypalbHOU
CTENEHU Ha MHOXECTBE KOMIUIEKCHBIX 4Mcell. biarogaps mocienoBareabHOMY PACIIMPEHUIO Kpyra
HCIOJIb3YEMBIX YUCENl U 3HAKOMCTBY C BO3MOXKHOCTSIMU UX MPUMEHEHUS JJI PELICHUS Pa3IMuHbIX
3a1a4 popMHUpyeTcs MPEeICTaBICHUE O €JMHCTBE MAaTEMAaTHKU KaK HayKd U €€ poJi B MOCTPOCHUU
MOJIEJIeH peasbHOTr0 MUPA, MUPOKO UCTIONIB3YIOTCA 0000IeHNe U KOHKPETU3AITHSI.

Jluaus «YpaBHEHUs] U HEPABEHCTBA» pealM3yeTcss Ha MPOTSHDKEHMU BCEro OOydyeHHsl Ha
yYpOBHE cpeaHero ooOmiero oOpa3oBaHMs, IIOCKOJIbKY B KaxkjaoMm pasnene IIporpammel
MPEyCMOTPEHO pEIlIEHNE COOTBETCTBYIOLIUX 3ajad. B pesynbTare oOywaromuecs OBIAJECBAaOT
pPa3IMYHBIMU  METOJaMHM  PEIICHUS  palMOHANBHBIX, HUpPPAlMOHANbHBIX, MOKAa3aTEIbHbIX,
Jorapu(MUUECKUX U TPUTOHOMETPUYECKUX ypaBHEHUH, HEPaBEHCTB W CHCTEM, a TaKXke 3ajad,
cojepkaux napaMmerpbl. [lodydeHHble yYMEHHS MIMPOKO HCHOJb3YIOTCS MPH HCCIeI0BaHUU
(GYHKIMM ¢ MOMOIIBI0 MPOU3BOAHOM, IPU PEUICHUH MPUKIAJAHBIX 3a7ad U 3aJad Ha HaXOXKJIEHUE
HauOOJBIINX M HAaMMEHbIIUX 3HaueHUW (yHKUMU. J[aHHAs colepkaTeibHasl JIMHUS BKIIOYAET B
cebs Taxke (OpPMHUpPOBAHME YMEHHH BBINOJIHATH pacu€Tel MO QopmynaM, mpeoOpazoBaHUS
palMOHANBHBIX, MPPALUOHAIBHBIX U TPUTOHOMETPUUYECKHX BBIPAKECHHUM, a TAKKE BBIPAXKECHUH,
collep)KalluxX cTerneHu U Jorapudmbel. brnarogaps wu3ydeHHio anredpanyeckoro Marepuasna
MPOUCXOIUT  JalbHEWIIee pa3BUTHE  AJITOPUTMHYECKOT0 U aOCTPAKTHOTO  MBIIUICHUS
oOyuaronuxcs, (OPMUPYIOTCS HaBBIKM JE€AYKTUBHBIX PacCyXJeHHUH, pabOoThl C CHMBOJBbHBIMHU
dbopmamMu, MpeacTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEN B BHJE PaBEHCTB U HEPABEHCTB.
Anrebpa mpeminaraet 3p¢GeKTUBHbBIE MHCTPYMEHTHI JJISl PEeUICHUS MPAKTHUYECKUX M €CTECTBEHHO-
Hay4HbIX 3aJa4, HArJISJHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK S3bIKa HAYKH.

CopepxarenpHo-MeToanueckass JUHUS «DyHKIMM U rpapuKu» TECHO IepervieTaercs ¢
JIPYTMMHU JTUHUSAMHU Y4eOHOTO Kypca, OCKOJIbKY B KAKOM-TO CMBICIIE 3aa€T MOCIE0BATEILHOCTD
M3y4deHUs  Marepuana. V3ydeHue  CTENEeHHOH, IOKa3aTeJbHOW, Jiorapu@MUYecKod u
TPUTOHOMETPUYECKUX (PYHKLUN, UX CBOICTB U IpapuKOB, HUCIOIb30BaHUE (DYHKIHMHI ISl pelIeHUs
3a/a4 U3 APYruxX yueOHBIX MPEIMETOB M PEAbHOM JKU3HH TECHO CBSI3aHO KaK C MaTeMaTUYECKUM
aHaJIM30M, TaK U C pelleHueM ypaBHEHUN 1 HepaBeHCTB. [Ipu 3ToM OombIIoe BHUMAaHUE yAEISIETCS
(hopMHUPOBAHHUIO YMEHHUS BhIpaXaTh (GOpMyJaMU 3aBUCHMOCTH MEXKAY Pa3IMYHBIMH BEIUMYUHAMH,
UCCIIEeIOBaTh MOJIydeHHbIE (YHKIHMH, CTPOUTh UX rpadukd. Marepuan 5Toil conepkaTenbHON
JIMHUU HAIEJIEH Ha PAa3BUTHE YMEHUN U HABBIKOB, MO3BOJISIOLIMX BBIPAKATH 3aBUCUMOCTH MEXY
BEJIMYMHAMU B Pa3InYHON (opMme: aHAIUTHUECKOM, rpaduueckoit n cimoBecHoi. Ero nsyuenue
CIOCOOCTBYET pa3BUTHIO AJITOPUTMUYECKOTO MBIIIJICHUS, CIIOCOOHOCTH K OO0OOIIEHHIO WU
KOHKPETHU3alluH, UCIIOJIb30BAHHIO AaHAJIOTUH.

CopnepxarenpHas nuHHAA «Hauana MaTreMaTM4eCKOro aHaliW3a» IO3BOJISET CYIIECTBEHHO
paclIMpUTh KPYr Kak MaTeMaTHYECKUX, TaK M MPUKIAJHBIX 33aJa4, JOCTYIMHBIX 00ydJaromuMmces, Tak
KaKk y HHMX IMOSBJISETCS BO3MOXHOCTb CTPOMTH T'paUKHU CIOXKHBIX (YHKUUH, ONpenensTh HX
HauOOJIbIIMEe U HAaUMEHbBIINE 3HAUeHHs, BBIYMCIATH IUIOmaad (Guryp u oObEMBI Tel, HAXOAUTh
CKOPOCTM M YCKOpPEHMsI mpoueccoB. JlaHHas coaeprkaTelbHas JIMHUS OTKPBIBAET HOBBIE
BO3MOYXHOCTH MOCTPOCHMSI MAaTEMAaTHUUECKUX MOJIENENH pealbHBIX CUTyalUi, MO3BOJISIET HAXOIUTh



Haujydliee pelieHHe B TMPHUKIATHBIX, B TOM YHCIE€ COLMAIbHO-?PKOHOMHYECKHUX, 3aJauax.
3HaKOMCTBO C OCHOBAMHM MAaTEMaTHYECKOTO aHalIM3a CIIOCOOCTBYET DPAa3BUTHIO a0CTPAKTHOTO,
(hOpMaTbHO-JIOTUYECKOTO M KPEATUBHOTO MBINIICHUS, (DOPMHUPOBAHHIO YMEHUH pacrmo3HaBaTh
MPOSIBIICHUST 3aKOHOB MAaTEMAaTUKH B HAyKe, TEXHHKE W HcKyccTBe. OOywarommecs y3HAIOT O
BBIJIAIOIIUXCSI PE3yIbTaTax, IMOJYYCHHBIX B XOJI€ Pa3BUTHUS MAaTEMAaTUKH KaK HAayKH, U 00 HX
aBTOpAx.

ConepsxarenbHo-MeToANMUecKas JIMHUS «MHOXKeCTBa M JIOTHKa» BKIIIOYAET B CE€0sl DIIEMEHTHI
TEOPUU MHOXKECTB W MaTEMaTHYECKOW JIOTHKU. TeOopeTHKO-MHOXKECTBEHHBIE MPEIACTaBICHUS
MIPOHU3BIBAIOT BECh KypC IIKOJIBHON MAaTeMAaTHKH W IPeIjiaraloT Haubojee YHHBEPCATbHBIN S3BIK,
OOBEMHSIONMIMIA BCE pas3feibl MaTeMaTHKU W e€¢ TPHIOKEHUH, OHH CBS3BIBAIOT pPa3HbBIC
MaTeMaTHYeCKUEe JUCHMIUIMHBI M HMX TPHIOKEHUs B eauHoe nenoe. [loaTomy BakHO HaTh
BO3MOXKHOCTh OOy4aromeMycsi TOHHMaTh TEOPETHUKO-MHOKECTBEHHBIN S3BIK COBPEMEHHOM
MaTEeMaTHUKH M WCIOJIb30BaTh €0 JUISl BBIPOKEHUS CBOMX MBICIEH. J[pyrMM BaKHBIM MPHU3HAKOM
MaTeMaTHKW KaK HAayKd CJeAyeT MPU3HATh CBOWCTBEHHYIO €U CTPOroCTh OOOCHOBaHUHN W
CIIEJOBaHUE ONPENCIIEHHBIM IpaBWJIaM IOCTPOEHUS J10Ka3aTeIbCTB. 3HAKOMCTBO C AJIEMEHTaMU
MAaTeMaTH4YeCKOW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBINIICHUS OOYyJaromInXcs,
MO3BOJIIET UM CTPOUTH CBOM PACCYXKICHHS Ha OCHOBE JIOTUYECKHUX TPaBWI, (POPMHUPYET HABBIKU
KPUTHUYECKOTO MBIIIJICHUS.

B ydyeOHOM Kypce «Anrebpa M Hayana MaTeMaTUYECKOTo aHAJIM3a» MPHUCYTCTBYIOT OCHOBBI
MaTeMaTHYEeCKOTO MOJACIMPOBAHUS, KOTOPHIC MPU3BAHBI CITIOCOOCTBOBATH (DOPMHUPOBAHUIO HABHIKOB
MMOCTPOCHUSI MOJIEJIEH peabHBIX CUTYallui, MCCIEAOBAHUS ATHUX MOJEJICH C MOMOIIBIO ammapara
anreOpsl 1 MAaTEeMaTHYECKOTO aHAJIN3a, MHTEPIPETAIMH MTOJTYYCHHBIX pe3yabTaToB. Takue 3amaHus
BIUIETEHBI B KXKIBIH M3 pa3AesioB MporpamMmbl, OCKOJIbKY BECh MaTepHall yueOHOTO Kypca HIMPOKO
WCIIOJIb3YeTCsl JUIsl pelIeHus] MPUKIAAHbIX 3a1ad. [Ipu pereHnn peanbHbIX MPaKTUYECKUX 3a/1ay
oOyuaroniuecsi  pa3BUBAIOT  HAOMIOJATENbHOCTb, YMEHHME  HAXOOUTh  3aKOHOMEPHOCTH,
a0CTparupoBaThCs, UCIOJB30BaTh AHAIOTHIO, 0000IIaTh W KOHKPETHU3UPOBATH IPOOIEMY.
JlesTenbHOCT TO  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MNPUKIAAHBIX 3ajad OpraHu3yercs B
IpolLecce U3y4eHus Bcex TeM yueOHOTo Kypca «Auredpa v Hayaia MaTeMaTHYeCKOTo aHaIn3a.

Ha uszydenue yuebHOro xypca «Anredbpa v Hauaisa MaTeMaTHUYECKOTO aHAJIN3a» OTBOAMUTCA
272 gaca: B 10 kiacce — 136 gacoB (4 yaca B Henento), B 11 kimacce — 136 yacoB (4 yaca B HEJCIIO).



COJEPKAHUE OBYYEHUA
10 KJIACC

Yucina ¥ BbIYMCICHUS

Parmonanbubie uncina. OOBIKHOBEHHBIE M JICCATHYHBIE POOU, MPOIEHTHI, OCCKOHEYHBIE
nepuoauueckue Apodu. Ilpumenenune apodel M MPOLEHTOB Ui PELIeHUs MPUKIaJHBIX 3a7ad U3
pa3IMYHBIX OTPaCiEll 3HAHUW U PeajbHOW KU3HU.

HeiictButenpHple 4yuciaa. PanuoHanbHble M HMppaluOHalbHbIE 4YHcia. Apudmeruyeckue
OIEpallM¥ C JEHUCTBUTENIHBIMU 4YHMCIaMH. MOIyib JEHMCTBUTEIBHOTO 4YHMCJIA U €ro CBOWCTBA.
[TpuGnmkEHHBIC BEIYMCIICHUS, TPABUIIA OKPYTIICHHUS, IPUKUIKA U OLIEHKA Pe3yJabTaTa BEIYUCICHHH.

Crenenp ¢ nensiM nokazateneM. buHoMm HbroTona. Mcnonbs3zoBanue nonaxonsmiei ¢Gopmel
3aMycy JeMCTBUTENbHBIX YHCEN JUIsSl pElIeHNs MPAKTHUECKUX 3a1a4 U IPECTABICHUS JaHHbIX.

Apudmernueckuil KOpeHb HaATypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp ¢ panuOHAJIBHBIM IIOKa3aTelleM M €€ CBOMCTBA, CTENEHb C JEHCTBUTEIbHBIM
IIOKa3aTeseM.

Jlorapudwm uncna. CoiictBa norapudma. JleciTuaable U HATypaIbHBIC JIOTApU(PMBI.

CuHyc, KOCHMHYC, TaHT€HC, KOTAHT'€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC U
apKTaHT€HC YHUCIIOBOIO apryMeHTa.

YpaBHeHUsSI M HEPABEHCTBA

ToxnectBa ¥ TOXKAECTBEHHblE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHMS.
PaBHOCUIIbHBIE YpaBHEHUSI U ypaBHEHUs-CIeICTBUSA. HepaBeHCTBO, pelleHre HepaBeHCTBRa.

OcHOBHBIE METOJIbI PEUICHHUS LENbIX U IPOOHO-pallMOHATIbHBIX YpaBHEHHH U HEPAaBEHCTB.
MHorouneHsl OT OJHOM MepeMeHHOU. JleneHne MHOro4wieHa Ha MHOTOYJIEH ¢ OocTaTkoM. Teopema
be3y. MHorounens! ¢ nensiMu ko3 dunuenramu. Teopema Buera.

[IpeoOpa3oBanus YUCIOBBIX BBIPAKEHHI, COIEPIKAIINX CTETIEHU U KOPHU.

Hppanmnonansuslie ypaBHeHUs. OCHOBHBIE METO/IbI PEIIEHUSI UPPALIMOHATIBHBIX YPABHEHU.

[Toka3arenbHble ypaBHeHUs1. OCHOBHBIE METO/IbI PEUICHUsI IOKA3aTEIbHbIX YPABHEHU.

[IpeoOpa3oBanue BbIpaKEHUH, COIEPIKALIUX JOTapru(MBI.

Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE METO/IbI pEIICHUS JOrapu(pMUUECKUX YpaBHEHUH.

OcHoBHble TpuroHomerpuueckue ¢opmynsl. I[IpeoOpazoBanne TPUrOHOMETPUUECKHUX
BBIpKECHUI. PellleHre TpPUroHOMEeTpUYECKUX YPaBHEHUM.

Pemienne cucrteM JHMHEHHBIX ypaBHEHUM. MaTpuiia CUCTEMbl JIMHEHHBIX YpPaBHEHUM.
Onpenenurens MaTpULbl 2X2, €r0 FEOMETPUUECKUM CMBICI U CBOMCTBA, BHIYMCIICHUE €r0 3HAYEHUS,
MIPUMEHEHHE ONPECIUTEINS JUIsl PELICHUSI CUCTEMbI JIMHEHHBIX YpaBHEHUN. Penenue npukiiaaHbix
3a7a4 C TOMOIIBIO CHCTEMbl JIMHEWHBIX YypaBHEHUU. lccinenoBaHue MOCTPOCHHOM MOJENIU C
MIOMOIIIBIO MAaTPHIL U OIIpEACIIUTENEH.

[lTocTpoenre MareMaTHYeCKMX MOJENEH peaJbHOM CHUTyallud C I[OMOIIbIO YpaBHEHHUU U
HepaBeHCTB. [IpuMeHeHne ypaBHEHMI U HEPABEHCTB K PELICHUI0 MaTeMaTHYECKUX 3a/1ad U 3a7ad
U3 Pa3JInYHbIX 00JIaCTe! HAYKU M pealbHON JKHU3HU.

DyHKUUH U TPaPUKU

Oyakius, crnocoObl 3agaHus  (yHKUuU. B3aumMuo oOpathblie ¢yHkuumu. Komnosunums
¢bynkuuit. I'paduk pyHkunu. DneMmeHTapHble Ipeodbpa3zoBaHus rpaUuKOB (PyHKIIMHA.

OO6nacte onpezeneHus M MHOXKeCTBO 3HadeHuM ¢yHkuuu. Hymu ¢ynkuuu. ITpomexyrku
3HaKonocTossHCTBa. UETHple W Heu€THble ¢yHKuuu. Ilepmoguueckue ¢yHKiuu. IIpomexyrku
MOHOTOHHOCTH (YHKIIMH. MakCUMyMbl U MHHUMYMBbI QyHKIuH. Hanbosbiiee M HauMeHbIee
3Ha4YeHUs (PYHKIIUN Ha IPOMEKYTKE.



JluneiHast, KBaJpaTU4HAs U JIPOOHO-ITHHEWHAas (QYHKIMH. DJIEMEHTApHOE WCCICIOBAHUE H
MIOCTPOCHHUE UX TPAPHKOB.

CrenenHass (QyHKIMS C HATypaJdbHBIM W IIETBIM TOKa3aTeneM. EE cBoiicTBa U rpaduk.
CpoiictBa u rpaduk KOpHS N-0il CcTemeHH Kak (PYHKIHH OOpaTHOW CTENEHHW C HaTypalbHBIM
[I0Ka3aTeseM.

[lokazatenpHast u sorapudmudeckas (GpyHKIHH, WX cBoWcTBa M rpaduku. Vcnoap3oBaHue
rpaduKoB QYHKIUHA U peICHHUs ypaBHEHUH.

TpuroHomerpudeckass OKpPYKHOCTb, ONpEICICHHE  TPUTOHOMETPUYECKUX  (yHKImiA
YHUCJIOBOI'O aApryMEHTA.

@OyHKIMOHAIbHBIE 3aBUCUMOCTH B peaJIbHBIX Ipoleccax U sBIeHUsAX. ['paduku peanbHbIX
3aBUCHMOCTEH.

Hayana maTteMaTH4ecKoro aHajm3a

IlocnenoBaTenbHOCTH, CIIOCOOBLI 3aJaHUs TMOCIEIOBATENbLHOCTEH. MeTod MaTeMaTH4YeCKOM
MHIYKOUU. MOHOTOHHBIE W OrPaHUYEHHBIEC IIOCJIEIOBATEIbHOCTH. VICTOpHS BO3HMKHOBEHUS
MaTeMaTHYECKOIro aHAJIM3a KaK aHajin3a OECKOHEYHO MalbIX.

Apudmernueckas U reoMmMeTpuyeckas — Iporpeccud.  beckoHeuHo — yObIBaromas
reoMerpuueckas mporpeccus. Cymma OECKOHEYHO YOBIBAIOIIEH T'€OMETPUUYECKO MpOrpeccuu.
JInHenHbI 1 SKCIOHEHIMaNbHBIM pocT. Yucno e. @opmyna ciaoXHBIX NMPOLEHTOB. Vcrnons3oBaHue
MIPOTPECCUN JUIsl PELIEHUS PEAIBHBIX 3aa4 NPUKIIAJHOTO XapakTepa.

HenpepriBHble hyHKIIMN U UX cBoicTBa. Touku pa3pbiBa. ACUMOTOTHI IPa@UKOB (PYHKIHH.
CpoiicTBa (yHKIMH HEMpPEpBIBHBIX Ha OTpe3ke. MeToJ MHTEpBAJIOB JUIsl PELIEHUS HEPaBEHCTB.
[IpumeHeHne CBOMCTB HENMPEPHIBHBIX (DYHKIMM JUIs pelIeHus 3aaay.

[lepBast u BTOpas mpousBojaHbIe (QYHKIMU. OmpeneneHrue, TEOMETPUUSCKU U (PU3NIECKUI
CMBICJI IPOU3BOTHOM. YpaBHEHHE KacaTeIbHOU K rpaduKy HyHKITHH.

IIponsBosaHble neMeHTapHbIX QyHKIUI. [Ipon3BogHas CyMMBbI, IPOU3BEAEHUS, YaCTHOTO U
KOMTIO3HUITUH (DYHKITUH.

MHo:xkecTBa M JI0THKA

MHOKecTBO, omepanyMyd HajJ MHOXKECTBaMU M MX cBoHMcTBa. Jlmarpammel Oitnepa—BenHa.
[IpuMeHEHNE TEOPETUKO-MHOXKECTBEHHOIO amnmnapara s ONMCAaHHA PEANbHBIX IIPOLECCOB U
SBJICHUH, TIPU PEIICHUM 3a]1a4 U3 APYruX y4eOHBIX IPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHUECKOTO0 OOBEKTa, CIEICTBHUE, J10Ka3aTeIbCTBO,
PaBHOCHJIBHBIE yPaBHEHUS.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHS YYEBHOI'O KYPCA «AJITEBPA N
HAYAJIA MATEMATHYECKOI'O AHAJIM3A» (YIJYBJEHHBIA YPOBEHb) HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa’aaHcKOro BOCIUTAHMS:

cOPMHUPOBAHHOCTh ~ TPAKIAHCKOW  MO3MIMK  OOydaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO UJIE€HA POCCHICKOro OOIIECTBa, MPEJACTaBICHUE O MAaTEMAaTHMYECKHMX OCHOBaX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBJICHHM, TMPOLEIYp TPaKTaHCKOTOo OOIIecTBa
(BBIOOPBI, OMPOCHI M JIPYroe), yMEHUE B3aMMOICHCTBOBATH C COIHMAIBHBIMH HHCTHTYTaMU B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM;

2) NaTpMOTHYECKOT0 BOCIIUTAHMS:

c(OpPMUPOBAHHOCTh POCCUNCKON TI'Pa)KIAHCKOM HMIEHTUYHOCTH, YBAKEHUS K IMPOLLIOMY U
HACTOSIIEMY POCCHUUCKOM MATEMaTHUKH, IIEHHOCTHOE OTHOIIEHWE K JOCTHUKEHHUSM POCCHIUCKHX
MaT€MAaTUKOB U POCCUICKOM MAaTEMATHYECKOM MIKOJIbI, UCIIOJIb30BAHUE 3TUX JTIOCTUKEHHUM B IPYrUX
HayKax, TEXHOJIOTHAX, chepax IKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHHE JYXOBHBIX IIEHHOCTEH POCCUICKOTO Hapoja, cOPMHUPOBAHHOCTh HPABCTBEHHOTO
CO3HaHUs, 3TUYECKOTO MOBEJAEHHUS, CBA3aHHOTO C MTPAKTUYECKUM MMPUMEHEHUEM JOCTH)KEHUN HAYKH
U JIeSTEIHHOCTHIO YUEHOTO, OCO3HAHUE JIMYHOTO BKJIaJIa B IOCTPOCHHUE YCTOMYHUBOTO OYIyIIETO;

4) 3cTeTMYeCKOro BOCIIUTAHMS:

JCTETUYECKOE OTHOIIEHHE K MUPY, BKJIIOYAs 3CTETHUKY MaT€MAaTHUYECKHX 3aKOHOMEpPHOCTEM,
00BEKTOB, 3a/lay, pELIEHUM, pacCyXIeHUH, BOCHPUUMYUBOCTH K MaTEMaTHYECKUM acIleKTam
pa3INYHBIX BUJIOB UCKYCCTBA;

5) pusnveckoro BOCIMTAHUSA:

c(OpMUPOBAHHOCTh YMEHHMSI IPUMEHATh MaTeMaTHUECKUE 3HAHUS B MHTEpECax 3/10POBOTO U
6e30macHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0POBBIO (310pOBOE MUTAHUE,
cOamaHCUPOBAHHBIN PEXKUM 3aHATHI U OTIbIXa, peryispHas pusndeckas akTUBHOCTD), (pru3nueckoe
COBEPILEHCTBOBAHUE IIPU 3aHATUAX CIIOPTUBHO-03J0OPOBUTEIIBHOMN JEATEIBHOCTBIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYIy, OCO3HAHWE LIEHHOCTH TPYIOJIIOOWS, MHTEpPEC K Pa3IuyHbIM cdepam
npodeccHoHaAIbHON JeATeIbHOCTH, CBA3aHHBIM C MaTEMaTHKOM M e€ MNpPUIIOKEHUSMH, YMEHUE
COBEpIIaTh OCO3HAHHBIN BBIOOP Oyaymieil mpodeccuu U peaan30BhIBATb COOCTBEHHBIE KU3HEHHBIE
IJIaHbI, TOTOBHOCTh M CHOCOOHOCTh K MaTeMaTHUYeCKOMY OOpa30BaHUIO U CaMOOOpPa30BaHUIO HA
MPOTSHKEHUU BCEU KU3HHU, TOTOBHOCTh K AKTMBHOMY YYAaCTHIO B PELICHUU MPAKTHUYECKHUX 3aJad
MAaTeMaTHU4ECKOUM HAIPaBIEHHOCTH;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

chOpPMUPOBAHHOCTh  OKOJOTMYECKOW  KYIbTYpbl, TOHUMAaHHE BIUSHHUS  COIMAIBHO-
SKOHOMHUYECKUX IIPOLIECCOB HA COCTOSHUE TMPUPOJHOM M COLMAIBHOW Cpelpl, OCO3HAHUE
rI100aTBPHOTO XapakTepa SKOJOTHYECKUX MPOoOIeM, OPUEHTAIUsl Ha MPUMEHEHHE MaTeMaTHYeCKUX
3HAHMN JJIs pelIeHusl 3a/1a4 B 001acTH OKPYKAIOIIEH Cpe/ibl, TUIAHUPOBAHKE TIOCTYIKOB U OLIEHKH
MX BO3MOYHBIX MOCJIEICTBUM 1711 OKPYXKAIOLIEH CPEbl;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOIIECTBEHHON MPaKTUKH, TOHUMaHHEe MaTeMaTHYeCKONH HAYKU KakK cepbl YeIOBEUECKOM
JESATENBHOCTH, 3TANOB €€ pa3BUTHUS U 3HAUUMOCTHU JUISl PA3BUTHS [IUBUIIU3ALINH, OBJIAJCHUE SI3bIKOM



MaTeMaTUKH M MaTeMaTHYCCKOM Ky.HBTypOﬁ KaKk CpCACTBOM TIIO3HAHUA MHpPA, T'OTOBHOCTH
OCYIICCTBJIATDH MPOCKTHYIO U UCCICAOBATCIILCKYIO ACATCIbHOCTD HHAUBHUAYAJIbHO U B I'PYIIIIC.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3naBaTenbHBIC yHHBeEpPcaIbHbIE YueOHbIE JeliCTBUSA

Ba3oBble 1ornyeckue geiicTBus:

BBISIBJISAIT U XapaKT€PU30BaTh CYIIECTBEHHbIE IPU3HAKM MAaTEMaTHYECKHX OOBEKTOB,
MOHATUH, OTHOIICHUH MEXy TOHIATUSIMH, (OPMYIUPOBATH ONPEIEICHUS IOHATUH, YCTaHABINBATh
CYIIECTBEHHBIN IMPHU3HAK KiIacCU(UKAIMK, OCHOBAaHUS Uil OOOOLICHUS M CPaBHEHHsS, KpUTEPUHU
IIPOBOJMMOTO aHAIM3a;

BOCIIPUHUMATh, (QOPMYIMpPOBAaTH U MPEOOpPA3OBBIBATh CYKICHMS: YTBEpOUTENbHbIE U
OTpULaTENbHbIE, €AMHUYHbIE, YaCTHBIE U OOIIHE, YCIOBHBIE,

BBISIBJISITh MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M U MPOTUBOpEUYHs B (QakTax,
JTAHHBIX, HAOJIOIEHUAX U YTBEP)KJICHUSX, IPeASIaraTb KpUTEPHUH /1JIs1 BBISIBJICHUS 3aKOHOMEPHOCTEN
U IPOTUBOPEYUI;

JieNiaTh BBIBOJBI C HCIOJB30BAaHUEM 3aKOHOB JIOTMKH, JAE€IYKTUBHBIX M WHAYKTHBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIOUeHUH 10 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITENIFHO OKA3aTelbCTBA MATEMAaTHUYECKUX yTBEPXKACHUU (IpsIMbIE U OT
MPOTUBHOT0), BBICTPaMBaTh APryMEHTALIMIO, TMPUBOAUTH TMPUMEPHI U  KOHTPIPHUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYX/IEHUS U BBIBOJIBI;

BBIOMpATh CIOCO0 perieHust ydeOHo# 3agaun (CpaBHUBATh HECKOJIBKO BAPUMAHTOB PEIICHUS,
BbIOMpPATh HauOoJIee MOIXOAALINMI ¢ Y4ETOM CaMOCTOSITEIBHO BBIIECICHHBIX KPUTEPUEB).

Ba3oBble ncciaenoBarebCcKHe NeliCTBHA:

UCIOJb30BaTh BOIPOCHl KaK HCCIIEAOBATEIbCKUN MHCTPYMEHT IMO3HAHMA, (OPMYIUPOBATH
BONPOCHI, (DUKCUPYIOIIKME NPOTUBOpEYME, MpoOJeMy, YCTaHABIMBATb HCKOMOE U JAHHOE,
(bopMupOBaTh TMIOTE3Y, APT'YMEHTHPOBATh CBOIO MO3UINI0, MHEHHUE;

IIPOBOJUTH  CAMOCTOSITENIBHO  CIUIAHUPOBAHHBIA ~ JKCIEPUMEHT,  HCCIENOBAaHUE IO
YCTQHOBJIEHUIO OCOOCHHOCTEH MaTeMaTHYecKoro oOObEeKTa, SBJIECHUS, IPOLECCa, BBIABICHUIO
3aBHCUMOCTEH MeX /1y 00BEKTaMHU, SBIECHUSAMHU, IPOLIECCAMU;

CaMOCTOATENIBHO (OPMYJIHUPOBATH OOOOIIEHUS U BBIBOABI IO PE3YyJIbTaTaM IPOBEAEHHOTO
HaOJIO/IEHUs], UCCIIEI0BAaHUs, OLECHUBATh JOCTOBEPHOCTh IOJYYEHHBIX PE3YJIbTaTOB, BBIBOJIOB U
000011IeHMI;

IIPOTrHO3UPOBATh BO3MOKHOE PA3BUTHE IPOLECCA, & TAKIKE BBIABUIATD IIPEAIIOI0KEHHS O €r0
Pa3BUTHUH B HOBBIX YCIOBHUSX.

Pa6ora ¢ undopmanmeii:

BBIABJIATE AeUIUTHI UH(POPMAIUK, AAHHBIX, HEOOXOAUMBIX JUIs OTBETa Ha BONIPOC U IS
pelLlIeHns 3a1a4H;

BbIOMpaTh  MHGOpPMAIMIO M3  UCTOYHMKOB  pa3lMYHBIX  THUIIOB,  AHAJIM3MPOBATH,
CHCTEMaTH3UpOBaThb W  HUHTEPNPETHPOBATH HMHPOPMALMIO  pPa3IMYHbIX BUAOB U  (opMm
IIPE/ICTaBIICHMS;

CTPYKTYpUPOBaTh MH(POPMALIMIO, IPEACTABIATh €€ B pa3luyHbIX (hopMmax, WIITOCTPUPOBATD
rpaduyuecKy;

OLIEHUBATh HAAEKHOCTh HH(OPMAIMH IO CAMOCTOSATENIBHO C(HOPMYITHPOBAHHBIM KPUTEPHUSIM.



KoMMmyHukaTHBHBIE YHHBepcaIbHbIe y4eOHbIe JelCTBUSA

Oo0menne:

BOCIIpUHUMATL U q)OpMy.HI/IpOBaTB CYy)XICHHUA B COOTBCTCTBUH C YCIOBHAMHU U LCISAMU
OGH.ICHI/ISI, SAICHO, TOYHO, I'PaMOTHO BbIpaXaTb CBOKO TOYKY 3pCHUA B YCTHBIX W IMHCbMCHHBIX
TCKCTAaX, AaBaThb MOSACHCHUS 110 X0y PCLICHHUA 3a4a491, KOMMCHTUPOBATDH HOJIy’-IeHHBIf/'I PE3YJIbTAT,

B XoJie OOCYXJIEHHUS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOW TeMbl, MpOOIEMBI,
pemaeMoﬁ 3aaa4M, BBICKA3bIBaThb HJACH, HALCJICHHBIC Ha IMOMCK PCIICHUSA, COIIOCTABJIATL CBOU
CYX KACHHUA C CYXACHUAMU APYIrux Y4JaCTHHKOB AHAJIOraA, O6Hapy)KI/IBaTI) pasimmune U CXOACTBO
MO3UIIHIA, B KOPPEKTHOU (hopme popMyTupoBaTh pa3HOTIIACHUS, CBOM BO3PAKEHHS,

NpCACTAaBIATE PC3YJIbTAThl PCHIICHUA 3ada4du, OKCIICPUMCHTA, MCCICAOBAHUS, IPOCKTA,
CaMOCTOSITEJIbHO BbIOMpaTh (OpMaT BBICTYIUIEHHUS C YUETOM 3a/ay MpPE3EHTALUU U 0COOEHHOCTEN
ayJIUTOpUH.

PeryisiTuBHBIE YHHBePCAJIbHbIE YUeOHbIE NelcTBUS

Camoopranu3anusi:

COCTAaBJIATh IDUIaH, AITOPUTM pEIICHUS 3aJadd, BBIOMpPATh CHOCOO0 pEmeHHs C Y4ETOM
UMEIOIINAXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBATh W KOPPEKTHPOBATH
BAapUaHTHI pelIeHUH ¢ y4€TOM HOBOM HH(pOpMaLIHH.

CaMOKOHTPOJIb, SMOIMOHAIbHbII HHTE/JIEKT:

BJIAJIETh HABBIKAMH TO3HABATEIFHON pedIeKCHH KaK OCO3HAHUSI COBEPIIAEMBIX ACUCTBUI H
MBICTITEIBHBIX MPOIECCOB, UX PE3YJIbTAaTOB, BIAAETh CIIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJIS
rpolecca 1 pe3ysibTaTa pelieHusl MaTeMaTHYecKon 3a/1auu;

MpeIBUJIETh TPYIHOCTH, KOTOpPbIE€ MOTYT BO3HUKHYTh IpPU PEIICHUH 3aJaud, BHOCHTD
KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSTENBbCTB, JAHHBIX, HAMIEHHBIX OMIMOOK,
BBISIBIICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBHE PE3y/bTaTa LEIU U YCIOBUSIM, OOBICHATH NPUUMHBI TOCTIKEHUS
WIKM HENOCTIKEHUS  Pe3yabTaTOB  JAESITENBbHOCTH, HAXOIWTh OMIMOKY, JaBaTb OLIEHKY
PHUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATEJbHOCTD:

MOHUMAaTh M HCIIOJIb30BAaTh IMPEUMYIIECTBA KOMAHIHOM M HMHIUBUAYAIbHONW pabOTHl IpH
pelieHnd y4eOHBIX 3ajJay, MPUHUMATh LeJdb COBMECTHOW JesTeNbHOCTH, IUIAHUPOBATH
OpraHM3aIi0 COBMECTHOM paboThl, pacmpenensiTh BHIbI pabOT, JOroBapuBaTHCSA, OOCYKIATh
MIPOLIECC U Pe3yNbTaT paboThl, 0000IIaTh MHEHUS! HECKOJIBKUX JIIOJIEH;

y4acTBOBaTh B TpYyNIOBBIX ¢opmax paboThl (00cyxaeHus, oOMEH MHEHMi, «MO3TOBBIE
IITYPMBI» U UHBIE), BBITIOJIHATH CBOIO YacTh pabOThI U KOOPJIUHUPOBATH CBOU JICHCTBUS C IPYTUMU
YJieHaMUd KOMaHbl, OLIEHWBAaTh KayeCTBO CBOEro BKJaJa B OOMIMI MPOAYKT MO KPUTEPHUAM,
chOpMyTUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOyuenuss B 10 kiaacce oOy4aromiuiicss MONYy4YUT CIEAYIOIIUE TMPEAMETHBIC
pe3ynbTaThl MO OTAENBHBIM TeMaM paboueil mporpaMMbl yueOHOTOo Kypca «Anrebpa u Hayana
MaTEeMaTUYECKOTO aHAJIU3a»:

Yucjaa v BbIYMCTIEHUS:



cBOOOJTHO OINEPHUPOBATH TMOHATHSAMU: PALMOHAIBHOE YHCIO, OECKOHEYHAs MEpUoauYecKas
IpoOb, MPOLEHTHI, HPPALUOHATBHOE YHCIIO, MHOKECTBA PAIIMOHAIBHBIX U JEHCTBUTEIIBHBIX YHCEI,
MO/yJIb JCUCTBUTEIBLHOTO YUCIIA,

MPUMEHATH APOOU M MPOIEHTHI ISl PEHICHUs MPUKIAAHBIX 337ad U3 Pa3IUYHBIX OTpaciel
3HaHUH U PEAIbHOM JKU3HU;

MPUMEHATh NPUONMKEHHBIE BBIYMCIEHUS, IpPaBUJIAa OKPYIJIEHUS, MPUKUIAKY M OLIEHKY
pe3yJbTaTa BEIYMCICHHU;

cBOOOJTHO OTEpPHPOBATh TOHSATHEM: CTENEeHb C IEJIbIM II0Ka3aTelieM, HCIOJIb30BaTh
MOAXOAANIYI0 (OpMy 3amucH JEHCTBUTENBHBIX YWCEN Uil PEIIeHHs MPAKTHYECKHX 3a7ad |
IIPE/ICTaBICHMS IaHHBIX;

cBOOOJTHO OTIEPHPOBATH MOHATHEM: apU()METHUECKHII KOPEHb HATYpPaJIbHOW CTETICHH;

CBOOOJHO ONEpUpPOBATh MOHATHEM: CTENEHb C PAllMOHAIbHBIM IOKa3aTeNeM;

CBOOOJHO ONEpUPOBATH MOHATUSIMM: JIOTapUPM YHCIA, JECATUYHbIE M HATypaJlbHbIE
Jorapu(pMmBbl;

CBOOOJHO ONEpUPOBaTh MNOHATHUAMM: CHHYC, KOCHUHYC, TAHTE€HC, KOTAHIE€HC YHCJIOBOTO
apryMeHTa;

OTIEpUPOBATh MOHITUSIMU: aPKCUHYC, aPKKOCHHYC M apKTaHI'€HC YHCJIOBOTO apryMeHTa.

YpaBHeHUsI M HEPaABEHCTBA:

CBOOOJHO ONEpUPOBATH MOHATUSAMU: TOXKIECTBO, ypaBHEHHE, HEPABEHCTBO, PABHOCUIIbHbBIE
YpaBHEHUS U ypaBHEHUS-CIIEJICTBUS, PAaBHOCHIIbHbIE HEPABEHCTBA;

MPUMEHATh Pa3IMYHble METOJbl pEUICHHUs] pPAlMOHAIBHBIX M JAPOOHO-pAllMOHAIBLHBIX
YpaBHEHUM, TPUMEHSITh METOJI UHTEPBAJIOB JUIsl pEIICHUs HEPABEHCTB;

CBOOOJHO OMEpUPOBATH MOHATUSIMH: MHOTOWIEH OT OJHOM MEPEMEHHOH, MHOTOWIEH C
1enbIMU K03 GuIMeHTaMi, KOPpHU MHOTOYJIEHA, MPUMEHSThH JIeJIeHHe MHOTOWIeHa Ha MHOTOYJIEH C
ocTaTkoMm, TeopeMmy besy u Teopemy Bueta aiist penienus 3aaay;

CBOOOJHO  OMEpHpOBaTh MOHATHSIMH: CHUCTEMa JIMHEMHBIX ypaBHEHHH, MaTpula,
ONpEACIUTENb, MATPUIBI 2 X 2 W €ro TIeOMETPUYECKUH CMBICI, HCIO0JIb30BATh CBOWCTBA
omnpenenuTens 2 X 2 g BBIYUCIEHUSA €r0 3HAYEHHUs, PUMEHSATh ONPEICIUTENN AJI1 PELICHUs
CUCTEMBbl JIMHEWHBIX YPABHEHUW, MOJEIMPOBATh pPEANbHbIE CUTYyallUH C IOMOIIBI) CHUCTEMBI
JIMHEWHBIX YPaBHEHUM, UCCIIEI0OBATH MIOCTPOCHHBIE MOJIENH C IOMOILIBIO MAaTPUILl U OIIPEIETUTENEH,
MHTEPIPETUPOBATH IMOJTYYEHHBIN pe3yibTaT;

HCII0JIb30BaTh CBOMCTBA JIEUCTBUIN C KOPHSAMU JAJIsl MpeoOpa30BaHuUs BIPAXKECHUI;

BBITIOJIHATh ~ MPeoOpa30BaHUSI  YMCIOBBIX  BBIPAKEHUH, COAEpXKAIIMX  CTEHNEHH C
palrOHANBHBIM MOKAa3aTEeIeM;

WCII0JIb30BaTh CBOMCTBA Jorapu(MoB JUTsl MpeoOpa3oBaHUs JOrapuPMHUUECKUX BBIPAKECHUN;

CBOOOJHO OTIEPUPOBATH MOHATUSIMU: UPPALMOHAIIbHBIC, T0OKA3aTeIbHbIC U JOorapupMUIECKue
YpaBHEHUS, HAXOJUTh MX PEIICHHS C MOMOIIBIO PAaBHOCHJIBHBIX MEPEXOJ0B WM OCYLIECTBIISA
MIPOBEPKY KOPHEI;

NPUMEHATh  OCHOBHBIE  TpPUIOHOMETpHUYeckHe  (GopMynbl Ui IpeoOpa3oBaHUs
TPUTOHOMETPUUECKHUX BBIPAXKCHMUI;

CBOOOJTHO  ONEpUpOBaTh IMOHATHEM: TPUTOHOMETPUUYECKOE YpaBHEHHME, IPUMEHATh
Heo0X0AuMble (POPMYIIBI [T PELICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YpaBHEHMUI;

MO/IEIMPOBAThH PeajbHbIE CUTYAIllUU Ha S3bIKE anreOpbl, COCTABIISATh BBIPAKEHUS, YpaBHEHUS,
HEPAaBEHCTBA II0 YCJIOBHMIO 3aJaydd, MCCIEN0BAaTh IOCTPOEHHBIE MOJEIN C HCIOJIB30BAHUEM
ammapara ajireOpsbl.

DyHKIUUHN U TpaQUKH:



cBOOOJTHO OTMEpHpPOBAaTh MNOHATUSAMH: (QYHKIMSA, crnocoObl 3amaHus (GYHKIHMH, B3aUMHO
oOpatHble (QyHKIMH, KOMMO3MLMA (YHKIMHA, rpaduk (YHKIUH, BBIIOJHATH AIIEMEHTAPHBIC
npeoOpa3oBaHus TpaguKoOB QyHKIUH;

cBOOOJTHO OINEpPHPOBATh MOHATHAMH: OOJACTh ONpENeNeHHsI M MHOXECTBO 3HAUCHHH
GbyHKUIMY, HYTH QYHKIIUH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA,;

cBOOOJTHO OIEPUPOBATH MOHATUSMHU: YETHBIE M HEUETHBIE (YHKUWH, NEPUOAUYECKHE
GyHKIMH, TPOMEKYTKA MOHOTOHHOCTHM (YHKIMH, MAKCUMyMbl W MHHUMYMBI (DYHKIIHH,
HanOoJIbIIIee U HAUMEHbIIIEe 3HaYeHNE (YHKIUU Ha TPOMEKYTKE;

cBOOOJTHO OMEpUPOBaTh TOHSATHSAMH: CTENEHHas (YHKIUS C HATypaIbHBIM M IEJBIM
1okasaresuem, rpaduk CTENEeHHON (YHKIIMHM ¢ HaTypaJlbHBIM U LEJIBIM [TOKa3aTeneM, rpaguK KOpHs
N-0i CTereHu KaK QYHKIMH 0OpaTHOI CTENEHH C HaTypaJbHBIM NIOKA3aTeIeM;

OTIEPHPOBATh TOHATHSAMH: JIMHEWHAs, KBaJApaTWYHas W JpoOHO-TMHEWHas (QYHKIUH,
BBITIOJTHATE DJIEMEHTAPHOE UCCIIEI0BAHIE U TIOCTPOCHUE UX IPa(pUKOB;

cBOOOJTHO OTIEPHPOBATH TOHATHSIMHU: TOKa3aTelbHas M Jorapupmuueckas (QyHKIHH, UX
CBO#CTBA ¥ rpaMKH, UCIOIH30BATh UX TPAPUKH VIS PEUICHUS ypaBHEHUH;

CcBOOOJTHO OIEpPHPOBATh MOHSATHIMH: TPUTOHOMETPUYECKas OKPYKHOCTb, OIpeesiCHHEe
TPUTOHOMETPHUYECKUX (PYHKIIUH YHUCIOBOTO apTyMEHTa;

WCTIONBh30BaTh TpaduKu (GYHKIUH UTS HMCCIEOBAHUS MPOIIECCOB M 3aBHCHMOCTEH TIpU
peleHnn 3a7a4 M3 JOPYruX YYeOHBIX TNPEIMETOB M PEealbHOW JKWU3HH, BBIPAKATh (OpPMYyIIaMu
3aBHCHMOCTH MEXIY BEITHUYNHAMH,

Hayana MaTeMaTH4ecKoro aHajan3a:

CBOOOJTHO OTIEPHPOBATH TOHATHAMH: apudMeTHUecKass W TEOMETPHUYECKas IPOTPeccHs,
OCCKOHEYHO YOBIBAIOIIAss T€OMETPUUYECKasl MPOTrPecCrsi, JTUHEHHBIM W DKCIOHEHIIUAIBHBIN POCT,
(bopMyna CI0XKHBIX IPOLIEHTOB, UMETh IIPEJCTABICHNE O KOHCTAHTE;

UCIOJb30BATh MPOrPECCUH JUI PELICHUs PeaIbHbIX 3a/1a4 IPUKIAIHOTO XapaKTepa;

CBOOOJTHO  ONEpHpOBaTh  MOHATUSMH:  IOCIEIOBAaTENbHOCTb,  CIHOCOOBI  3a/JaHUs
[I0CJIEI0BATEIbHOCTEH, MOHOTOHHBIE U OTPAHMYEHHBIE IMOCIEA0BATEIbHOCTH, MOHUMATh OCHOBBI
3apOoXK/ICHUS] MATEMaTUYECKOI0 aHaJIM3a KaK aHalnnu3a 0ECKOHEYHO MaJlbIX;

CcBOOOJIHO OINEpPUPOBATh MOHATHSMMU: HENpepbIBHbIE (DYHKIMM, TOYKU paspbiBa rpaduka
(hyHKIIMH, aCUMITOTHI rpaduka QyHKITUH;

CBOOOJIHO OINEpPUpPOBaTh TMOHATHEM: (YHKLUS, HENpepbIBHAs Ha OTpe3Ke, IPUMEHSTbH
CBOMCTBA HENPEPBIBHBIX (DYHKIMH U1 peLIeHUs 3a1a4;

cBOOOJIHO OIEPUPOBAThH MOHATUSAMU: NIEpBas U BTOpasi IPOU3BOIHbIE (QYHKIIMH, KacaTelbHas
K rpaduky GyHKIUY;

BBIUUCIIATH IPOU3BOJHBIE CYMMBbI, IIPOU3BEICHHSI, YACTHOTO M KOMIIO3MIIUH JBYX (YHKLUH,
3HATh MPOU3BO/IHbIEC FIEMEHTAPHBIX (DYHKIIMA;

UCIOJb30BATh T€OMETPUUYECKUM U (PU3UUECKUI CMBICI MPOU3BOJHOM /1711 pelleHHs 3a1au.

MHoKecTBAa M JIOTHKA:

cBOOOJIHO OTIEPHPOBATH MOHATHAMU: MHOXKECTBO, OTIEpallMU HaJl MHOKECTBAMU;

UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar JUlsl ONUCaHMsI peasIbHbIX MPOLIECCOB U
SIBIICHUH, IPU PEIICHUH 3a/1a4 U3 JPYruX y4eOHBIX MPEIMETOB;

CBOOOJTHO ONEpHpPOBATh TMOHATHSAMM: OIpE/EIeHUe, TeopeMa, YypaBHEHUE-CIIEACTBUE,
CBOMCTBO MaTEMAaTHYECKOT0 00BEKTA, JI0KAa3aTeIbCTBO, PABHOCHIIbHBIE YPABHEHUSI U HEPABEHCTBA.

K konny oOyuyenus B 11 kiacce oOydaromiuiics MOJy4UT CJeIylOLUe MpeaAMETHbIe
pe3yabTaThl MO OTHACNBHBIM TeMaM paboueill mporpammbl yueOHOTro Kypca «Anrebpa W Havaia
MaTeMaTH4YEeCKOTO aHAIN3ay:

Yuciia 1 BBIYUCICHHUSA:



cBOOOTHO ONEPUPOBATh MOHATHAMU: HATypalbHOE M II€JI0€ YHCIIO, MHOXKECTBA HATYPaIbHBIX
U LEJbIX YHCEeN, UCMOIb30BaTh Mpu3Haku jaenuMoctu menbix yucen, HOJ u HOK wnaTtypanbHbIX
quces AJIs peleHus 3a7a4d, IpUMEHATh alroput™ EBkinaa;

cBOOOJTHO OTIEPHPOBATH MOHATHEM OCTATKa MO MOJYJIIO, 3alHChIBATh HATYpaJbHBIC YKCIA B
Pa3IMYHbIX IO3ULMOHHBIX CUCTEMAX CUMCIICHHUS;

CcBOOOJTHO ONEpUPOBATh MOHATHAMHU: KOMIUIEKCHOE YHCIO M MHOXKECTBO KOMIUIEKCHBIX
qucesl, IPEICTaBIATh KOMIUIEKCHBbIE YHCJIa B aireOpanuyeckoil M TPUTOHOMETpUYecKoi (opme,
BBIIIOJIHATH apu(PMeETHUYECKUE ONlepallii ¢ HUIMH U M300pakaTh Ha KOOPJAMHATHON IJIOCKOCTH.

YpaBHeHUs] 1 HEPABEHCTBA:

CBOOOHO OTICPUPOBATH MOHATUSMU: UPPAIMOHATIFHBIC, ITOKA3aTeIbHBIC U JorapupMUIecKue
HEPaBEHCTBA, HAXOUTh MX PEUICHHSI C TIOMOIIBIO PABHOCHIIBHBIX ITEPEX0JI0B;

OCYIIIECTBIISITH OTOOP KOPHEH MPH PEIICHUU TPUTOHOMETPUUYECKOTO YPaBHCHHUS,

CBOOOJHO ONEPUPOBATH TOHSATHEM TPHUTOHOMETPUYECKOC HEPAaBEHCTBO, NPUMEHSTH
HE00X0TuMBbIe (DOPMYITBI JIJISl PEIICHHUS] OCHOBHBIX THIIOB TPUTOHOMETPHUYSCKUX HEPABCHCTB;

CBOOOJHO OTEPUPOBATH TMOHATUSMHU: CHCTEMa W COBOKYITHOCTH YPaBHCHHH W HEPABECHCTB,
PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI-CIICJICTBHUS, HAXOJUTh PEIICHUS CHCTEMBl H COBOKYITHOCTEH
paIMoHaIBHBIX, HPPANMOHAIBHBIX, TIOKA3aTSIbHBIX U JIOTAPHU(PMUICCKIX YPAaBHCHUH H HEPABCHCTB;

pemrath  paroHaNbHBIC, HPPANHOHAIBHBIC, IMOKa3aTedbHbIC, JIOTAPUPMUICCKHE |
TPUTOHOMETPUYECKHUE YPABHECHUS W HEPABEHCTBA, COJICpIKAIINe MOAYIIA U TTapaMeTPhI;

MPUMEHSATH TpaduuecKkue METOBI T PEIIeHUsT YPaBHCHUH W HEPABEHCTB, a TAKKe 3a71ad C
rapaMeTpamu;

MOJENUPOBATH pealIbHbIE CUTYAIMH Ha A3bIKEe alreOphl, COCTABIISTh BIPAKECHUSI, YpaBHEHUS,
HEpaBeHCTBA M MX CHCTEMBl 10 YCIOBHMIO 3aJlaud, HCCIEOBaTh IOCTPOCHHbIE MOJETU C
WCII0JIb30BAHMEM ammapara aareOpbl, HHTEPIPETUPOBATD MMOJIYUYEHHBIH pE3yabTaT.

DOYyHKUUM U TPaPUKH:

CTpPOUTHh TIpaUKM KOMHO3UIMHM (YHKIHMH C MOMOIIBIO DJIEMEHTAPHOTO HCCIEIOBAHUS U
CBOMCTB KOMITO3HUITMH ABYX (YHKIIHA;

CTPOUTH reOMeTpUYecKre 00pas3bl ypaBHEHHI U HEPABEHCTB Ha KOOPMHATHOM IJIOCKOCTH;

CBOOOHO OTEpUPOBATH NOHATUAMU: T'PpaUKH TPUTOHOMETPHUUECKUX (PYHKIIUNA;

MPUMEHATh PYHKUIUU I MOJACIUPOBAHUS U UCCIIEIOBAHUS PeaTbHBIX MPOLIECCOB.

Hauyajna maTeMaTH4eCKOro aHaJIM3a:

HCI0JIb30BATh MTPOU3BOIHYIO JUISL UCCe10BaHus (DYHKIIMM HA MOHOTOHHOCTB U 9KCTPEMYMBI;

HaXOJUTh HAUOOJbIIIEe U HAaUMEHbIIIee 3HaYeHHS (DYHKIIUU HENPEePHIBHON Ha OTPE3KE;

WCIOJIb30BaTh MPOU3BOAHYIO JIJIsl HAXOXKICHHS HAWTYYIIEro PelIeHUs B MPUKIAIHBIX, B TOM
YHClie COIMAIbHO-3KOHOMHYECKUX, 3alauax, JJs OmpeesieHus: CKOPOCTH U YCKOPEHHs Mpoliecca,
3aJJaHHOTO (POPMYIION WK rpaQUKOM;

CBOOOJHO ONEPUPOBATH MOHATUSMHU: MEPBOOOPA3HAsl, ONPEeACTAEHHBIH HHTErpai, HaXOAUTh
NepBoOOpa3HbIe d3JIEMEHTAPHBIX (DYHKIUH ¥ BBUUCIATH HHTerpan mo ¢opmyne HpioToHa-
JletiOonuma;

HaXOJHUTh IIOMAIH IIOCKUX (GUTYpP U 0OBEMBI TEN C MTOMOIIBIO0 HHTETpaa;

MMETh TPEJCTaBICHHE O MaTeMaTHYeCKOM MOJAETUPOBAHMM Ha TpPHUMEpPE COCTaBJICHHUS
muddepeHnanbHbIX YpaBHEHHIH;

pemarh MNPUKIAJHbIE 3a7adyd, B TOM YHCIIE COIMaIbHO-3KOHOMHYECKOTO U (DHU3MUYECKOTO
XapakTepa, CpeICTBAMH MaTeMaTHYECKOTO aHAIM3A.



TEMATHUYECKOE IINIAHUPOBAHHUE

10 KUIIACC
KosmnyecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM
Konrpoabubie | IlpakTuyeckue
n/m | NporpamMmsl Bcero
padoThI padoThI
MHOKECTBO  JNEHUCTBUTEIBHBIX YHCEN.
1 MHOro4ieHsl. ParmonansHeie 21 1
ypaBHEHHUsT M HepaBeHCTBa. CHUCTEMbI
JIMHEWHBIX YpaBHEHUN
9 Oynkuuun U rpadpuku.  CreneHHas 11 1
(GYHKIMS C LIETBIM [TOKa3aTeleM
3 Apudmernueckuil KOpeHb N-0i1 CTENEHHN. 17 1
HppanmonanbHble ypaBHEHUS
4 [TokazarenbHas GyHKIMS. 13 1
[TokazaTenbHbIE ypaBHEHUS
5 Jlorapudmuueckas byHKIIHA. 17 1
JlorapudmMudeckue ypaBHEHHsI
6 TpUroHoMeTpUYECKHE  BBIPDAXKEHUS U o5 1
ypaBHEHUS
7 [TocnenoBaTenbHOCTH U IPOTPECCHH 17 1
8 HenpepsiBabie pynkuuu. [IponsBoanas 10 1
9 IToBTOpEHME, 0000111eHHE, 5 1
cucTeMaTru3anus 3HaHUi
OBIIEE KOJIMYECTBO YACOB ITO 136 9 0

I[TPOTPAMME




IHOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC

KosunyecTBo yacos
Jara usyyenus
o
Ne Tema ypoka KonTpo| IIpakTn
n/n Bcero | apnbIe | yeckue
padoTsI| padoThI Mo daxTy
ITo miiany
1 AnreOpandecKie BRIPAKEHHSL. 1
2 JIuneliHbIe ypaBHEHUS U CUCTEMBI 1
YPaBHEHUM.
HucnoBsle HEpaBEHCTBA U
3 HEPaBEHCTBA IIEPBOW CTEIICHHU C 1
OJIHUM HEU3BECTHBIM.
4 Jluneitnas ¢ 1
YHKITHSI.
5 K 1
BaJIpaTHbIE KOPHH.
6 K 1
BaJIpaTHBIE YPABHEHUS.
7 K 1
BaJpaTUyHasi QyHKIIHMSL.
8 KBagpaTHble HepaBeHCTBa. 1
9 CaoiicTBa u rpaduku HyHKITUN 1
Pemrenue 3agaud mo reme
10 "YpaBHEHMS 1 HEPAaBEHCTBA. 1
CucrteMbl ypaBHEHUM U
HEpaBEHCTB"
11 [TonsTe nenumoctu. [ennmMocTs 1
CYMMBI U IIPOU3BEICHMSL.
12 Henenue ¢ octatkoMm. [IpuzHaku 1
JEIIUMOCTH.
13 Pemenue ypaBHeHUI B LENbIX 1
4HCIIax.
14 Pemenue 3anau no teme 1
" JlenmuMocTh".
15 MHorousieHs! OT OAHON 1
nepemeHHoi. Cxema ['opHepa.
16 MHuorouieHsl 0T OHON 1
nepemeHHoi. Cxema ['opHepa.
17 Muorounen P(X) u ero KopeHb. 1
Teopema besy.
18 AnreOpandeckoe ypaBHEHHE. 1
CnenctBus u3 TeopeMsl besy.
19 Pemienue anrebpandeckux 1




ypaBHEHUH pa30KeHUEM Ha
MHOXHUTEJIIH.

Pemenue 3amau o reme

20 «MHoTOWIeHBI. ANreOpanveckue
YpaBHEHUS»
KonTtposnsHas padota Nel mo Teme

21 "MHOTOWIEHBI. AJNIreOpanvecKue
ypaBHeHus"

22 JIefiCTBUTENBHBIE YHCIIA.

23 BbeckoneuHo yObiBato1as
reoMeTpHruecKas Iporpeccusl.

24 Cymma OeckOHEYHO yObIBaroIen
r€OMETPUYECKOU NMPOTPECCUM.

25 Apudmernueckuii KOpeHb
HaTypaJbHOMU CTEIICHHU.

26 Apudmernueckuil KOpeHb
HaTypaJbHOMU CTEIICHHU.

27 Brruncnenue apudmernyeckux
KOpHEH HaTypaJbHOM CTEIEHHU.

28 CreneHp ¢ palMOHaIbHBIM
[IOKa3aTeleM.

29 Crenens ¢ 1eHCTBUTENBHBIM
IOKa3aTeleM.

30 CreneHb ¢ palMOHAIBHBIM U
JeWCTBUTENIbHBIM IIOKA3aTEISIMH.

31 Crenens ¢ 1eHCTBUTENBHBIM
II0Ka3aTeleM.
KontponpHas padota Ne2 mo teme

32 «CTeneHp ¢ AeHCTBUTEIbHBIM
IIOKa3aTeIeM»

33 Crenennas GyHKIMs, €€ CBONCTBA
U rpaduk.
[IpumeHeHre CBOMCTB CTENEHHOM

34 (yHKUMYU TpU BBITIOJTHEHUN
3aJJaHuH.

35 ITocTpoenue rpauKoB CTENEHHOM
GyHKIMH.

36 B3aumno o6patHble QpyHKINU.
CrnoxHast QyHKIHS.

37 IToctpoenue rpapukoB B3aUMHO

00paTHBIX PYHKIIHA.




38 JpoOHo-nuneiHast pyHKIuS. 1
39 PaBHOCUIIbHBIE YpaBHEHHUS. 1
40 PaBHOCHIIbHBIE HEPABEHCTBA. 1
41 U 1
ppalMOHAIbHbBIE YPAaBHEHHUS.
42 U 1
ppalvOHaIbHbIE YPABHEHMUSI
43 Pemenue nppannoHanbHbIX 1
YPaBHEHUH.
44 " 1
ppalvoHaNIbHbIE HEPABEHCTBA.
45 " 1
ppalvoHaIbHbIE HEPABEHCTBA
46 Pemenne nppanmoHanbHbIX 1
HEpaBEHCTB.
47 Crenennas QyHKIus, €€ CBOWCTBA 1
U rpaduK.
48 Pemenue nppanmoHanbHbIX 1
YpaBHEHUW U HEPABEHCTB.
49 KonTtponbnas pabora Ne3 no teme 1
«CreneHHas QyHKIUS»
50 IToxazaTenpHas QyHKUMS, €€ 1
CBOMCTBA U rpaduK.
[IpumeHeHnne cBOMCTB
51 M0Ka3aTeIbHON (QYHKIUH [IPH 1
BBIIIOJIHEHUH 3a/1aHUN.
52 Iloxa3arenpHble ypaBHEHUS. 1
53 Iloxa3zarenbHble ypaBHEHUS 1
54 Pemenue nokasaTenbHbIX 1
YpaBHEHUH.
55 Iloxa3zarenbHble HEPABEHCTBA. 1
56 Iloka3zarenbHble HEPABEHCTBA 1
57 Pemenue nokasarenbHbIX 1
HEPABEHCTB.
Pemenue 3anau no teme
58 «Pemmenne noka3aTenbHbIX 1
YPaBHEHUI U HEPABEHCTB»
59 Cucremspl IOKa3aTeIbHBIX 1
YPaBHEHUH.
60 Cucrembl IOKa3aTeIbHbIX 1
HEPAaBEHCTB.
61 1

[Toxa3zaTenbHast pyHKIHS.




IToka3arenbHbIC ypaBHEHUS U
HEPaBEHCTBA.

62 KonTtponeHas padota Ne4 mo teme 1
«[loxazaTenpHast QyHKITHSI»

63 Jlorapugmsl. 1

64 Berurcnenue jorapumos. 1

65 CpoiicTBa jorapu(mMoB. 1

66 CpoiicTBa jorapudmMoB. 1

67 JlecATUYHBIE U HATYypaJIbHBIC 1
norapudmsl. DopMyria repexoa.

68 Brrancrnenue necsTHYHBIX U 1
HaTypaJIbHbIX JOTapH(pMOB.

69 Jlorapudmuueckas GyHKIus, €€ 1
CBOMCTBA U rpaduk.

70 CgoiicTBa norapumMuyeckoit 1
(GyHKIMH.

1 Jlora 1

pubMUYecKre YypaBHEHHUS.

72 JlorapudmMudeckue ypaBHEHHSI. 1

73 Pemenue norapudgmuueckux 1
YpaBHEHUU.

74 JlorapudmMudeckie HepaBeHCTBA. 1

& Jlorapudmuueckue HepaBeHCTBA. 1

76 Pemenue norapupmudeckux 1
HEPaBEHCTB.

77 Jlorapudmuueckas GyHKIUA U € 1
CBOMCTBA

78 Pemenue norapudmudeckux 1
ypaBHEHUI U HEPABEHCTB.

79 KontponbHas pabota Ne5 o teme 1
«Jlorapudpmuueckas GyHKIUS»

80 Paguannas mepa yria. 1

81 IToBOpOT TOUKM BOKPYT Hauania 1
KOOpJAMHAT.

82 [ToBOpOT TOUKM BOKPYT Hayania 1
KOOpJAMHAT.

83 Omnpenenenne cuHyca, KOCUHyca U 1
TaHreHca yria.

84 1

Onpenenenue cuHyca, KOCUHyca U




TaHI'CHCA yIJIa.

85 3HaKM CUHYCA, KOCUHYCA U
TaHI'€HCa.
3aBHCHUMOCTb MEK/Y CUHYCOM,

86 KOCHHYCOM M TaHT'€HCOM OJJHOI'O U
TOTO XK€ yIJa.
3aBHCHUMOCTb MEK/Y CUHYCOM,

87 KOCHHYCOM M TaHT'€HCOM OJJHOT'O U
TOTO XK€ yIJa.

88 TpuroHomeTpudeckue TOXKAECTBA.

89 TpuroHomeTpudeckue TOXKAECTBA.

90 Cunyc, KOCUHYC ¥ TaHT'€HC YIJIOB
o U —0.
[IpeobpazoBaHue BBIpAKEHUH,

91 coJiepKaluX CUHYC, KOCUHYC U
TaHI'€HC.

92 POopMyIIBI CIOKEHUS.

93 POopMyIIBI CIOKEHUS.
Pemienne TpuroHoMeTpuueCcKux

94 YpaBHEHUH € MTOMOIIBIO (POPMYIT
CJIO’KEHHUSI.

95 CuHyc, KOCHUHYC ¥ TaHT'€HC
JIBOMHOTO yria.

96 CuHyc, KOCUHYC ¥ TaHT'€HC
JIBOMHOTO yria.
Perienne TpUroHoMeTpHUYECKUX

97 YPaBHEHUH C OMOLIbIO POPMYJT
JIBOMHOTO yria.

98 Cunyc, KOCHHYC M TaHT€HC
MIOJIOBUHHOTO yIJIA.

99 D

OpMYJIbI IPUBEACHUS.

100 @DopMyiibl IPUBEICHMSL.

101 | CyMMa u pa3HOCTb CHHYCOB.
CymMma 1 pa3HOCTh KOCHHYCOB.

102 | IIpousBeneHue cuHyCcOB U
KOCHHYCOB.

103 | [IpeoOpazoBanue
TPUTOHOMETPUUECKUX BBIPAKEHUN

104 | KontponbHas pabora Ne6 no teme

«TpUroHOMETpHYECKHE




bopMynBI»

105 | ApKCHHYC, apKKOCUHYC U 1
ApKTAHI€HC YHUCIOBOI0 apryMeHTa

106 YpaBHEHHUE COS X = a. 1

107 YpaBHeHHUE COs X = a. 1

108 YpaBHeHHUE COs X = a. 1

109 YpaBHeHHE sin X = a. 1

110 VYpaBuenwue Sin X = a. 1

111 YpaBHeHue sin X = a. 1

112 VYpaBHeHHE tg X = a. 1

113 | TpuroHomerpuyeckue ypaBHeHus, 1
CBOJSIILIMECS K aNreOpandecKum.

114 | OnHOpOAHbBIE U INHEITHBIE 1
TPUTOHOMETPUUECKHE YPAaBHEHUSI.

115 | Pemenune tpuronomerpuueckux 1
YPaBHEHUM.

116 | Meroabl 3aMeHbI HEU3BECTHOTO U 1
Pa3IoKEHUs: HA MHOKHUTEIH.
Merto1 OLIEHKH JIEBOM U MPABO

117 | yacreit TPUTOHOMETPUUYECKOTO 1
YpaBHEHHSI.

118 | Pemenue tpuronomerpuueckux 1
HEPAaBEHCTB

119 | Pemenue tpuronomerpuueckux 1
HEPaBEHCTB

120 | Pemienue TpuronomeTpuyeckux 1
ypaBHEHUH.
KounTtponbnas pabora Ne7 mo teme

121 «Tpuronomerpuieckue 1
YpaBHEHUSD.
MOHOTOHHBIE ¥ OTPAaHUYEHHBIE

122 | nocnenosarenshoctu. HcTopus 1
aHan3a OECKOHEYHO MaJIbIX

123 ApudmeTrnueckas mporpeccust 1

124 I'eomeTrpuueckas mporpeccust 1

125 | beckoneuno yobIBaroas 1
TrE€OMETPHUYECKasl IPOrpeccus

126 | CymMa OGeckoHeuHO yObIBaroIIEit 1

TeOMeTqueCKOﬁ mporpeccuu




127

JIMHENHBII 1 DKCIIOHEHITUAIbHBIN
poct. Yucno e. @opmyna
CJIO’KHBIX IMPOLEHTOB

128

JIMHENHBII 1 DKCIIOHEHITUAIbHBIN
poct. Yucno e. @opmyna
CJI05KHBIX MMPOLEHTOB

129

Hcnonp3oBanue nporpeccuu s
peuICHrA pCaJIbHBIX 3aaa4
MIPUKIIATHOTO XapaKkTepa

130

Hcnonp3oBanue nporpeccun uist
peIICHNA pCAJIbHBIX 3aaa4
MIPUKIIATHOTO XapaKkTepa

131

KontponbHas pabotaNe8 Ha Temy
"[locnenoBaTenbHOCTH U
nporpeccun’

132

HppanmonansHsle,
MOKa3aTeIbHBIE U
norapuMuvecKue ypaBHEHHS U
HEpaBEHCTBA.

133

Tpuronomerpuueckue GopMybl U
YPaBHEHHS.

134

Pemenne KoMOMHUPOBAHHBIX
3aJaHuN

135

Hrtorosas koHTpoJbHAS paboTa

136

Pemenne KoMOMHUPOBAHHBIX
3aJaHUH.

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

136




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YYHEHUKA

Anrebpa u Hauana Mmarematudeckoro ananu3za 10 kinacc KO.M. Konsirun, M.B.
TkaueBa, H.E. ®enoposa, M.U. [llabynun, MockBa, U31aTeIbCTBO

"IIpocBenienue"

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

KM 1o maTeMaTHKe, TECTHI IS MOATOTOBKH K EI'D

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

Pemry EI'D



