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INOACHUTEJIbBHAS 3AIINCKA

VYueOHblii Kypc «AnreOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM H3
HaubOosee 3HAUYMMBIX B IPOrpaMMe CpelHero ooiiero oOpa3oBaHUs, MOCKOJIbKY, C OJHOMI
CTOPOHBI, OH OOEeCHe4YMBaeT WHCTPYMEHTAIbHYIO 0a3y g H3Y4YeHHs] BCEX ECTECTBEHHO-
HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (pOpMHUpPYET JIoTHYecKoe M abCTPaKTHOE MBIIIICHUE
o0yJaromuxcsi Ha ypOBHE, HEOOXOIMMOM Ui OCBOCHHMS HMH(OPMATHKH, OOLIECTBO3HAHMUSA,
UCTOPUH, CIIOBECHOCTH U JpPyruX JUCHMIUIMH. B pamkax gaHHOro y4deOHOro Kypca
oOydaromuecsi OBJAJIEBAIOT  YHHUBEPCAIbHBIM  SI3BIKOM  COBPEMEHHOW HayKH, KOTOpas
dbopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMaTUIECKOU opme.

VY4eOHbIi Kypc anreOppl W Hayal MaTeMaTHYECKOTO aHAJIM3a 3aKJIAJbIBA€T OCHOBY IS
YCIEIIHOTO OBJIAJCHUS 3aKOHaMU (PU3UKHU, XUMHH, OWUOJOrMH, TOHUMAaHHUS OCHOBHBIX
TEeHACHIIMIA pPa3BUTHS AKOHOMUKH M OOUIECTBEHHOW J>XU3HHU, IO3BOJISIET OPHUEHTHPOBATHCS B
COBPEMEHHBIX IH(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSIX, YBEPEHHO HCIOIB30BATh WX IS
JMAIBHEWIET0 o00pa3oBaHWs W B IIOBCEIHECBHON JKM3HM. B TO ke Bpemsl OBJIaJeHUE
a0CTPaKTHBIMHU U JIOTUYECKH CTPOTUMHU KOHCTPYKIUSMHU alreOpbl 1 MaTeMaTUYECKOrO aHaIHM3a
pa3BUBAaeT YMEHHME HAaxXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH, JIOKa3bIBaTh
YTBEPKACHUSI C IOMOIIBI0O UHIYKIIMK U pacCyk1aTh JEAYKTUBHO, HCIOIb30BaTh 0000IIEHUE U
KOHKpEeTH3alulo, a0CTparupoBaHUE U AaHAJIOTHI0, (OPMHUPYET KpPEaTUBHOE U KPUTHUECKOE
MBIIILJIEHUE.

B xone m3yueHuss ydeOHOro kypca «Anrebpa ¥ Hayalga MaTeMaTHYECKOr'0 aHaIu3a»
oOydaronuecss MOJy4YaloT HOBBIM ONBIT pPELICHUS NPUKIATHBIX 3a7ad, CAMOCTOSITEILHOTO
MOCTPOCHUS MaTeMaTHYEeCKUX MOJIENeH peallbHbIX CUTyalUd, UHTEPIpPETaluu MOJy4YEeHHBIX
pELIEeHNH, 3HAKOMSTCS C IPUMEpaMU MaTEMaTHYECKUX 3aKOHOMEPHOCTEN B NMPUPOJE, HAYKE U
HCKYCCTBE, C BBIAAIOIIMMHUCS MATEMATHYECKUMU OTKPBITUSIMU U UX aBTOPaMH.

VY4eOHbIl Kypc o0sajaeT 3HAYMTEIbHBIM BOCHUTATEIbHBIM IOTEHIIMAJIOM, KOTOPBIH
peanusyercss Kak uyepe3 ydeOHbI MarepHuall, CIOocOOCTBYIOUIMI (OPMUPOBAHUIO HAYYHOI'O
MHUpPOBO33pEHHUS, TaKk M 4epe3 crneunpuky y4deOHOW  JeATeNbHOCTH, TpeOyromen
MPOJIOJDKUTENIbHOM ~ KOHLEHTpPAllMM  BHUMAaHUS, CaMOCTOSITEIbBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YEHHbIN pe3ynbTar.

B ocHoBe Meronuku oOyueHus anreOpe W HayajlaM MaTeMaTUYECKOTO aHalIMu3a JIEKUT
JeSITeIbHOCTHBIN MPUHLUI 00Y4EHUSI.

B ctpykType yueOHOro Kypca «Anredpa v Hauyajga MaTeMaTUYeCKOro aHallM3a» BbIAETICHbI
CIIEIyIOIINE COJEpKaTeNIbHO-METOAUYECKHe JTHUHUM: «Yucna u BblUKCICHUS», «DYHKIMH U
rpadukmn», «YpaBHEHHUS U HEpaBEHCTBa», «Havama maTemaTudeckoro anamusay, «KMHOXeCTBa U
Joruka». Bce OCHOBHBIE COIEP)KATEIBHO-METOAWYECKUE JIMHUMA H3Y4arOTCsl Ha MNPOTSHKEHUU
JIBYX JIeT oOy4eHMs Ha ypOBHE CpPEIHEro o0Iero oOopa3oBaHMs, €CTECTBEHHO IOMOJHSIS IPYr
JIpyra ¥ TOCTENEHHO HACHIAsCh HOBBIMH TeMaMU U pasjaenamu. J[aHHBIH ydeOHBIH Kypc
ABIIIETCS. MHTETPaTHBHBIM, IIOCKOJIBKY OOBEIMHSET B ce0e CcoJepiKaHue HEeCKOJIbKUX
MaTeMAaTHYECKUX JUCUUIUINH, TaKUX Kak anreOpa, TPUrOHOMETpPHs, MaTeMaTHUYECKUN aHaJn3,
TEOpHsl MHOXECTB, MareMarhdeckas Joruka u apyrue. Ilo mepe Toro kak oOyuarormmecs
OBJIaJICBAIOT BCcE Oosiee MIMPOKMM MaTeMAaTUYECKUM alllaparoM, y HHUX IOCIeI0BaTeIbHO
dbopMupyeTcss U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYECKYI0 MOJIeNb pPEeaJbHOM
CUTyallud, TMPUMEHATh 3HAHMS, TOJTYYEHHBbIC NMPU HM3YYEHUH Y4EeOHOro Kypca, AJs pelieHUs
CaMOCTOSITENIEHO C(POPMYJTUPOBAHHON MaTeMaTHYECKOM 3aaul, a 3aTeM HHTEPIPETUPOBATH
CBOM OTBET.



CopnepxarenpHO-MeTOIMYECKass  JUHUSA  «Hucna W BBIYMCIICHMS)» — 3aBEpLIAECT
(dbopMUpOBaHNE HABBIKOB HCIIOIH30BAHUS JCHCTBUTEIBHBIX YHUCEN, KOTOpOE OBLIO HAYaTO Ha
ypOBHE OCHOBHOTO 00IIero obpazoBanus. Ha ypoBHe cpemanero obimiero o0pa3oBaHus 0co00e
BHUMaHue yaemnseTcss GOpMHUPOBAHUIO HABBIKOB PAllMOHANBHBIX BBIYMCIECHUH, BKIIIOUYAIONIUX B
ce0sl CIONb30BaHUE PA3TUYHBIX (OPM 3aIUCH YHCIa, YMEHHE AeNaTh NMPUKUIKY, BBIIOIHATH
NpUOJIKEHHBIE BHIYUCIICHUS], OIICHUBATh YHUCIIOBBIE BBIPAXKEHUS, pad0OTaTh C MATEMATHUYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOIIMMCSI MHOXECTBA HATYPAJIbHBIX, IEJIBIX, PAllUOHAIBHBIX U
JIEMCTBUTENIbHBIX YHMCEJ JOIMOIHSAOTCS MHOKECTBOM KOMIUIEKCHBIX ducel. B KaxaoMm H3 3TUX
MHO>KECTB pPacCMaTPUBAIOTCA CBOWCTBEHHBIE eMy clieln(UUYecKue 3a/1auu U Orepaliu: AejieHue
HAIEJIO, ONEPUPOBAHWE OCTAaTKAMH Ha MHOXECTBE IENBIX YHCEI, Oco0ble CBOHCTBA
paloHaTbHBIX U UPPAIMOHATBLHBIX YUCEN, apu(PMETUYECKUE OIEepaluy, a TakKe H3BICUYCHUE
KOpHSL ~ HAaTypaJIbHOW  CTENIEHM HAa  MHOXECTBE KOMIUIEKCHBIX uucen. bmaronmaps
MOCJIEIOBATEIbHOMY  PAaCIIMPEHHUIO Kpyra MCHOJIb3yeMbIX YHUCE W 3HAKOMCTBY C
BO3MOXKHOCTSIMHU UX MPUMEHEHHUS JIJISl PEIICHUS PA3IMUHBIX 337a4 POpPMHUPYETCS MpPeCTaBICHUE
0 €IMHCTBE MAaTEMATUKH KaK HAYKH U €€ POJIM B IIOCTPOCHUH MOJIEJIEH pealbHOrO MUPA, IIIMPOKO
UCIOJIB3YIOTCSI 0000IIeHIE U KOHKPETH3AIHSI.

Jlunus «YpaBHEHHUS U HEPABEHCTBA» pPeajM3yeTcs Ha MPOTSIKEHHH BCETO OOydeHHUsS Ha
YpPOBHE CpelHero oOmero o0pa3oBaHUs, IOCKOJIbKY B KaxiaoMm pazzaene I[IporpamMmbl
IIPElyCMOTPEHO PEILLIEHUE COOTBETCTBYIOIMX 3ajad. B pe3ynbrare oOydaromyecs OBJaJ€BatOT
pa3IMYHBIMM ~ METOAAMHU PEIICHUS palUOHAIbHBIX, HWPPALMOHAIBHBIX, OKA3aTEJIbHBIX,
Jorapu(pMHUECKUX U TPUTOHOMETPUUYECKUX YPaBHEHHIA, HEPABEHCTB M CHCTEM, a TaKXkKe 3a/ad,
coaepxammx mapaMmerpsl. [lomydeHHbIE YMEHMsI MIMPOKO HMCHOJIB3YIOTCS TPH HMCCIEIOBAHUU
(GYHKIMA C TTOMOIIBIO TTPOU3BOAHOM, MPU PEIICHUH TPUKJIAAHBIX 33/1a4 U 3a/1a4 Ha HAXO0XKICHUE
HauOOJBIINX U HAMMEHBIIUX 3HaYeHUi GyHKuuu. JlaHHas comepkarenbHas TWHUS BKIIOYAET B
cebst Takke (GopMUPOBaHHWE YMEHHUH BBIMONHATH pacu€Thl Mo (opmynamM, MpeodpazoBaHUs
palMoOHATBHBIX, UPPAIMOHATBHBIX M TPUTOHOMETPHUYECKUX BBIPAKEHUH, a TaK)Ke BBIPAKECHUM,
coepXalmx creneHu W Jjorapudmbel. braromaps u3ydeHuio anreOpandeckoro marepuala
MPOUCXOIUT JalibHEllliee pa3BUTHE AaNTOPUTMHUYECKOTO U aOCTPAaKTHOTO  MBIIICHUS
oOydaromuxcsi, GOPMHUPYIOTCSI HAaBBIKU JECTYKTHUBHBIX PAacCyKICHHH, pabOThl C CHMBOJIBHBIMU
dbopmamu, TpeICTaBIeHUs 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BUJIE PABEHCTB U HEPABEHCTB.
Anrebpa npeiaraet 3QpheKTUBHBIE HHCTPYMEHTHI JIJIS1 PEIICHUS MPAKTHYECKUX U €CTECTBEHHO-
Hay4YHbIX 33]1a4, HaIJISIIHO JIEMOHCTPUPYET CBOU BO3MOXKHOCTHU KaK SI3bIKa HAYKH.

CopepxarenpHo-MeToAnYeCKass TUHUS «DyHKIMU U TpadUKM» TECHO MEpeIuieTaeTcs C
JpYTUMH  JUHUSAMH  Y4eOHOTO  Kypca, TIOCKOJBbKY B  KakOM-TO CMBICIE  3a1aéT
MOCJIEIOBATEILHOCTh ~ M3YYEHHUs1  Marepuana. V3ydeHue  CTEnmeHHOH, IOKa3aTelIbHOM,
norapupMUUECKON U TPUTOHOMETPUYECKUX (DYHKIUH, UX CBOMCTB U rpauKOB, UCIIOJIL30BAHNE
GyHKIME Ui peleHust 3ajad W3 JPYTUX Y4eOHBIX IMPEeIMETOB W pealbHOW >KU3HH TECHO
CBSI3aHO KaK C MaTEMaTHYECKMM aHAJIM30M, TaK M C pElIeHWEM ypaBHEHUHW W HepaBeHCTB. [Ipu
9TOM OOJBIIIOE BHUMAHHE yAelseTcs (OPMUPOBAHUIO YMEHMsI BBIpaKaTh (GopMyIamMu
3aBUCHUMOCTH MEX]Y pa3IUnYHBIMUA BETUYMHAMH, UCCIEAOBATh MOJYY€HHbIE (YHKIIHH, CTPOUTH
ux rpaduku. Matepuan 3TOH cCoJepKaTeNbHOM JIMHUM HAaLENeH Ha pPa3BUTHE YMEHUH U
HABBIKOB, MO3BOJIAIOIIMX BbIpaKaThb 3aBHUCHUMOCTH MEXAY BEJIMYMHAMM B pa3Iu4HON (opme:
aQHAJTMTUYECKOHM, TrpaduyecKoii U CIIOBeCHOH. Ero wu3ydeHwe CrmocoOCTBYyeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIOCOOHOCTH K  OOOOMICHWI0O W  KOHKPETU3AIHH,
HCIIOJIb30BAaHHUIO aHAJIOTUH.



CopepxarenbHas nuHusa «Hagana matreMaTnyeckoro aHajan3a» MO3BOJIAET CYHIECTBEHHO
pacIIMpUTh KPYI KaK MaTeMaTUYEeCKUX, TaK U MPUKIAJHBIX 33/1a4, JTOCTYITHBIX OOyJaromumcs,
TaK KakK y HHUX IOSBISETCS BO3MOKHOCTh CTPOUTH TPAHUKU CIOKHBIX (DYHKIUH, OMPEACIIATh X
HauOOJIbIIME U HAUMEHbBIINE 3HAYEHUS, BBIYUCIATD IIoM@aan Guryp u oObEMBI Tel, HaXOIUTh
CKOPOCTHM U YCKOpEeHHs ImporeccoB. JlaHHas cojepxaTeinbHas JMHUS OTKPHIBAET HOBbBIE
BO3MOKHOCTH IIOCTPOCHUSI MATEMAaTHYECKUX MOJEJICH pealbHBbIX CUTyallud, I[O3BOJIAET
HaxXOJIUTh HaWJIyyllee pelIeHHWE B NPUKIAJAHBIX, B TOM YHCIE COI[MATbHO-?KOHOMHYECKHX,
3aJayax. 3HAKOMCTBO C OCHOBAaMH MAaTeMaTHUYECKOTO aHajliu3a CHOCOOCTBYET pPa3BUTHIO
abCcTpakTHOrO, (HOPMATBLHO-IOTHYECKOTO U KPEaTHBHOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUU
pacro3HaBaTh MPOSBICHUS 3aKOHOB MAaTeMaTUKH B HayKe, TEXHUKE U UCKyccTBe. OOydaromuecs
Y3HAIOT O BBIJAIOIIUXCS PE3yJIbTAaTax, MOJYYEHHBIX B XOJI€ Pa3BUTUS MAaTEMaTUKHU KaK HayKH, U
00 UX aBTOpax.

CopepxarenpHo-MeTOAUYECKAsT JHHUSA «MHOXKECTBAa W JIOTMKa» BKIIOYaeT B cels
AJIEMEHThl TEOPUU MHOXKECTB W MaTeMaTHYECKON JIOTUKH. TeopeTHKO-MHOKECTBEHHBIC
MIPEACTABJICHUS MPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTEMaTHKH W MpeyiaraloT HamOoJsiee
YHHUBEPCAIbHBIA SI3bIK, OOBEAMHSIONIMI BCE pa3felibl MaTeMaTUKH W €€ MPUIOKEHHH, OHU
CBSI3BIBAIOT pa3Hble MaTEMaTUYECKUE NUCIUIUIMHBI U UX MPUIIOKEHU B euHoe 1enoe. [lostomy
BOXHO JaTh BO3MOXXHOCTh OOy4aromeMycs TMOHHMaTh TEOPETUKO-MHOKECTBEHHBIM SI3BIK
COBPEMEHHON MaTeMaTHKU U HCIOJb30BaTh €ro ISl BBIPAKEHUS CBOMX MbICiIen. [pyrum
BaXHBIM IPU3HAKOM MaTEMaTHKW KaK HAyKH CJIEeAyeT MPU3HATh CBOMCTBEHHYIO € CTPOroCTh
000CHOBaHMN ¥ CJEIOBaHHE OMpEeACNEHHBIM TpaBUIaM [OCTPOCHHS JOKa3aTelbCTB.
3HaAKOMCTBO C JJIEMEHTAaMH MAaTE€MaTUYeCKOW JIOTUKU CIOCOOCTBYET DPA3BUTHIO JIOTUYECKOTO
MBIIUIEHUS O0YYarOIINXCS, TTO3BOJISIET UM CTPOUTH CBOM PACCYXKJEHUS HAa OCHOBE JIOTMUECKHX
npaBuil, GOPMUPYET HABBIKK KPUTUYECKOTO MBIIILIICHUSI.

B yuebHom kypce «Anrebpa W Hayala MaTeMaTUYECKOTO aHalM3a» TMPUCYTCTBYIOT
OCHOBBI ~ MAaTEMaTHYE€CKOTO  MOJCIMPOBAHUS, KOTOpPbIE  MPHU3BAHBI  CIOCOOCTBOBATH
(GOpPMHUPOBAHUIO HABBIKOB TOCTPOCHUS MOJIEJNEH pEaTbHBIX CHUTYallMi, HCCIEIOBAHUS 3THX
MoJieJiell ¢ TOMOIIBI0 ammapara anreOpsl W MaTeMaTHYeCKOro aHaiu3a, HWHTEpHpeTaruu
MOJIyYeHHBIX pe3ynbTaToB. Takue 3aqaHusl BIUIETEHBI B KX/l W3 PA3[esioB MNPOrPAMMBbI,
MOCKOJIBKY BECh MaTepuaj yueOHOTO Kypca IIUPOKO MCIOIB3YETCs IS PEIICHUS] TPUKIIATHBIX
3amau. [lpu pemieHMH peaNbHBIX TMPAKTHYECKUX  3a7ad  OOydJaroniuecss pa3BUBAIOT
HAOIOIaTEIbHOCTh, YMEHHUE HAXOIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIOIB30BATh
aHAJIOTHUIO, 0000IIaTh M KOHKPETH3UPOBATh MpoOiemy. JledareapbHOCTh MO (HOPMHPOBAHHIO
HABBIKOB PEIICHHS MPUKIIAIHBIX 3a/1a4 OPTaHU3YETCs B MPOIIECCE M3YyUEHHUS BCEX TEM y4eOHOTO
Kypca «AnreOpa 1 Hayajla MaTeMaTUYECKOTO aHATTU3ay.

Ha usydenue yueOHOTO Kypca «Anredpa u Hayajga MaTeMaTHUYECKOTO aHalNu3a» OTBOJUTCS
272 gaca: B 10 xmacce — 136 yacoB (4 uvaca B Henemwo), B 11 kmacce — 136 yvacoB (4 gaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BIYMCICHUSA

Parnmonanbubie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOH, MPOIEHTHI, OECKOHEUHBIE
nepuoauieckue apobu. Ilpumenenue apoOeil 1 MPOLIEHTOB Ui PEIICHHs MPUKIaTHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUN U peaTbHON KU3HHU.

JelicTBuTenpHble yKcaa. PanMoHanbHbBle W MppalMOHaNbHbBIE uucia. Apudmernueckue
OIepalyy ¢ JECUCTBUTEIBHBIMU 4YucIaMUu. MOIyib NEHCTBUTENBHOIO YHUCIIA M €ro CBOMCTBA.
[TpuOn>k€HHBIE BBIYMCIICHUSA, IIpaBWJIa OKPYIJIEHWs, IPUKHUIKA U OLEHKa pe3yibTara
BBIYMCIICHUM.

Crenenb ¢ uenbM nokasateneMm. bunom Herotona. Vcnonb3oBanue noaxossieit popmbl
3anyucy JEHCTBUTEIBHBIX YHCEN JUIsl PEIICHUs IPAKTUYECKUX 33]1a4 U IIPEJICTaBICHUS JaHHbIX.

ApudpmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHHU U €ro CBOMCTBA.

Crenenp ¢ palMOHAJIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JIEHCTBUTEIBHBIM
IIOKAa3aTeJIEM.

Jlorapudwm gucia. CoiicTBa Jiorapudma. J[eciTHIHbIC U HATYpATbHBIC JIOTAPUPMBL.

CuHyc, KOCUHYC, TAHT€HC, KOTAHI'€HC YHMCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCUHYC U
apKTaHI€HC YHCJIOBOI0 apryMeHTa.

YpaBHeHHus! M HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHbIE NpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCUIIbHBIE YypaBHEHUS U ypaBHEHHUs-cIeACTBUs. HepaBeHCTBO, pelleHre HepaBeHCTBa.

OCHOBHBIE METO/Ibl PELICHHUS LETBbIX U JPOOHO-pallMOHAIBHBIX YPaBHEHUN U HEPaBEHCTB.
MHorounessl OT OJHOM NEpeMEHHOH. JleneHue MHOrodjgeHa Ha MHOTOUYIEH C OCTAaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu kodddumnmentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUH, COJIEPIKAINX CTENIEHU U KOPHH.

WppanuonaneHele  ypaBHeHUs. (OCHOBHBIE METOABl PELICHHMS  HPPalUOHAJIBHBIX
YpaBHEHUM.

[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHHUI.

[Tpeobpa3zoBanue BbIpaKeHHH, ColepKalIiX Jorapudmal.

Jlorapupmuueckue ypaBHeHHA. OCHOBHBIE METOABI PELICHHUS JIOTapu(PMUUECKHX
YpaBHEHUM.

OcHoBHble TpHUroHOoMeTpuueckue Qopmynsl. [IpeoOpa3oBaHne TPUTOHOMETPUUECKHUX
BBIPAKEHUI. Pelllenre TpuroHoMeTpu4ecKux ypaBHEHHM.

Pewenne cucrem JIMHEMHBIX ypaBHEHUH. Marpuia CUCTEMBbl JIMHEHMHBIX YpaBHEHUM.
Onpenenurens MaTpuipl 2X2, €ro reéOMETPUUYECKHH CMBICI M CBOMCTBA, BBIUMCIEHHE €I0
3HAa4YEeHUs, IPUMEHEHUE ONPEIEIUTENS JUIsl PELICHUS] CUCTEMBI JIMHEHHBIX ypaBHEeHU. Pemenune
MPUKIIAIHBIX 3a7]a4 ¢ IOMOIIbIO CUCTEMBI JINHEWHBIX ypaBHeHUH. VccnenoBanrne mocTpoeHHOM
MOJIEJIH C TOMOLIBIO0 MAaTPHULL U ONPEAETUTEINEH.

IlocTpoeHre MareMaTHYeCKUX MOJENIECH pealbHOM CUTYyallUH C IOMOILBI) YPaBHEHUH U
HepaBeHCTB. [IpyMeHeHHe ypaBHEHUMH M HEPABEHCTB K PEIICHUI0 MAaTEMAaTHYECKHX 3a7ad U
3a/1a4y U3 pa3InIHBIX 00JIaCTEH HAYKU U PeaIbHON KU3HH.

DOyHKUUH U rpadpuKu

OyHK1us, crnocodbl 3anaHus (QyHKuuu. B3ammuo obOpatsbie (yHxmun. Kommosuius
byakuuid. ['paduk Gyakuu. InemeHTapHble TpeoOpa3oBanus rpaduKoB PyHKITUH.



OO6nacth onpeeneHns 1 MHOXKECTBO 3HaueHnd ¢GyHkumu. Hymu ¢ynknuu. [TpomexyTku
3HaKonocTossHcTBa. YETHbie n HeuéTtHhle QyHKUMHU. [lepuogmueckue ¢yHkumu. IlpomexyTku
MOHOTOHHOCTH (yHKIMU. MakcUMyMbl 1 MUHUMYMBI QyHKIMH. Hanbonpiiee u HauMeHbIee
3HaYeHUS PYHKIIMH HA TIPOMEXKYTKE.

Jluneitnasi, kBaApaTU4HAsA U IPOOHO-TMHEHHAS PYHKIMU. DIIEMEHTapHOE UCCIIE0BaHNE U
MOCTPOCHUE UX TPAPHKOB.

Crenennast GpyHKUIMS ¢ HATypalbHBIM M IENBIM TOKaszareiaem. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHs N-0il cTeneHu kak (pyHKUMKM OOpaTHOW CTENEHU C HATypabHBIM
MIOKa3aTeJIEeM.

[Toka3zarenpHas U Jorapudmuueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonp3oBanue
rpaduKoB PYHKIUH U pelIeHNs] ypaBHEHUH.

TpuronomeTpuyeckass OKpPY)XHOCTb, ONpEICICHUE TPUTOHOMETPUUECKUX (PYHKIHN
YHMCJIIOBOI'O apIyMEHTA.

@YHKIMOHAIbHBIE 3aBUCMOCTH B pealIbHbIX MPOIECCaX U SBJICHUSAX. I'papuku peasbHbIX
3aBUCHMOCTEH.

Hayana maTemMaTn4yeckoro aHajamsa

[TocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHUs MOCIEI0BaTeIbHOCTEH. MeTo1 MaTeMaTH4eCKOn
UHAYKIUU. MOHOTOHHBIE M OIpaHUYEHHBIE IOCIEA0BATEIbHOCTU. McToprs BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHaJIM3a KaK aHajln3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckas U reoMeTpuueckas  mporpeccud. beckoHeyHo — yObIBaromias
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO yOBIBAIOIIEH T'€OMETPHUUYECKONW MPOrpeccuu.
JIMHENHBI M AKCHOHEHUUAIbHBIM pocT. Yumcino e. dopMyrna CIOXKHBIX MPOLEHTOB.
Hcrionbs30BaHne NPOTPECCUN ISl pELIEHUS PEAVIBHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBable (yHKIMM W UX cBoiicTBa. Touku pa3pbiBa. ACHUMOTOTH TpaduKOB
¢ynkuuit. CBoiicTBa (hyHKIMH HENpPEpBIBHBIX Ha OTpe3ke. MeToJ] MHTEpBAJOB JUIsl peIIeHUs
HepaBeHCTB. [IprMeHeHne CBOMCTB HEeNPephIBHBIX (YHKIIUM JIsl peIIeHUs 3a/1a4.

[lepBas u BTopas npousBoaHbie GyHKIMH. OnpeneneHue, TeOMeTpUIECKU U HU3MIEeCKUil
CMBICT POU3BOAHON. YpaBHEHUE KacaTeNbHOU K rpaduKy QyHKIHH.

[Tpou3BoHbIEe 3NeMeHTapHbIX QyHKIUH. [Ipon3BoiHAs CyMMBbI, TPOU3BEICHUS, YACTHOTO
Y KOMIO3UIIMU QYHKIUH.

MHo:xecTBa M JIOTHKA

MHOXecCTBO, Onepalvy HajJl MHOXKXECTBAMU M UX CBOMCTBa. /{narpammel Ditnepa—Benna.
[IpuMeHeHrnEe TEOpEeTUKO-MHOXKECTBEHHOIO amnmnapara il ONMCAaHMs pealbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YyUeOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTUYecKoro  oOBeKTa,  CJENCTBUE,
JI0Ka3aTeNNbCTBO, PABHOCHIIBHBIE YPABHEHHUS.

11 KJIACC

Yuciaa 1 BLIYMCIEHUS

Harypanbabie u 1mensle uncna. [IpumeHeHHMEe NPU3HAKOB JEIMMOCTH LEIBIX YHCEll,
HauOospmmi oot nemutens (nanee — HOJl) m Hanmensiee odmee kpatHoe (mamee — HOK),
OCTaTKOB IO MOJTYJIIO, aliropuT™Ma EBKIHIA 115 pemeHus 3a1a4 B EJIbIX YUCIIax.

KommiekcHple uymcna. AnreOpandeckas W TPUTOHOMETpUYecKas (OpPMBI  3amucu
KOMIUIEKCHOTO 4Yuciia. ApupMETHIECKHE ONepalud ¢ KOMIUIEKCHBIME unciamu. M3o0paxkeHue
KOMIUIEKCHBIX YHCEJI Ha KOOpIAUHATHOM mtockocTh. Popmyna Myaspa. KopHu N-oii cTtenenu u3



KOMIUIEKCHOTO uucia. [IpuMeHeHne KOMIUIEKCHBIX 4Hced [UIsl pelleHus (GU3HYECKuX U
FeOMETPUUYECKUX 3a/a4.

YpaBHeHHUs M HEpABEHCTBA

Cucrema 1 COBOKYITHOCTb YPaBHEHUI U HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI -
ciencTBus. PaBHOCUIIbHBIE HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPUUYECKUX YpPaBHEHUH C MOMOILBI0 TPUTOHOMETPUUECKOM
OKPY’KHOCTH. Pernienne TpuroHoMeTpuyeCcKuxX HEPaBeHCTB.

OcHOBHBIE METO/IbI PEILIEHUs TOKA3aTEIbHBIX U JIOrapu(pMUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPAIIUOHAJIBHBIX HEPABEHCTB.

OcHOBHBIE =~ METOABl  PELIEHUS CUCTEM U  COBOKYIHOCTEH  PallMOHAJIbHBIX,
UppalMOHATBHBIX, TOKA3aTEIbHbIX U JIOTapU()MUIECKUX YPaBHEHHM.

VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamH.

[IpuMeHeHre ypaBHEHUN, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEMAaTHYECKUX 3a1ad U
3aJa4 M3 Pa3MYHBIX OOJIACTeH HAayKHM M pPEATbHOH JKW3HM, WHTEPIPETALHUs IOTyYeHHBIX
pe3yabTaToB.

DOyHKIUH U rpadpuku

I'paduk kommosunun QyHkuuii. I'eomerpudeckue oOpasbl ypaBHEHHI U HEPaBEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpapuKH.

['padmyeckue MeTONbI pEIICHUS YpaBHEHUN H HepaBeHCTB. [paduueckue MeToabl
pelIeHus 3a/1ay C apaMeTpaMH.

Ucnionp3zoBanue rpadukoB (QyHKIUN O HCCIEIOBAHUSA TPOILIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYruX yUeOHBIX MPEAMETOB U pealbHON KU3HU.

Havana maTeMaTH4eCKOro aHaJIM3a

[TpuMeHeHMe MPOU3BOAHOM K UCCIENOBAaHUIO (PYHKIIUH HA MOHOTOHHOCTb U SKCTPEMYMBI.
Haxoxnenne HanOobIIero 1 HAMMEHBIIIETO 3HAUYEHUN HEMTPEPHIBHON (DYHKITMM Ha OTPE3KE.

IIppuMeHeHre NPOM3BOMHOM JUIS HAXOXKJICHHS HAWIYYIIErO pPEIICHUS B IPHUKIAJIHBIX
3ajadax, JJIs OIpENesIeHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3aJaHHOro (opMyiaod win
rpauKoMm.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO MepBoOoOpa3HbIX. [lepBooOpaszHbie AMeMEHTapHBIX
byukuuii. [IpaBuna HaxoXAeHUS IEPBOOOPA3HBIX.

Wurerpan. I'eomerpuyeckuii CMbICI UHTErpaia. BerauciieHre onpeneséHHOro uHTerpaina
no ¢popmyine Hetorona-Jleitouuna.

[IpumeHeHrne wWHTerpana Uil HAXOXACHUS IUIOMAZed TIockuXx ¢uryp u o0bEMOB
F€OMETPUUYECKUX TEJ.

[Tpumeps! pemennit AuddepeHnrnanbHbIX ypaBHeHHH. MaTeMaTHuecKoe MOJIEIMPOBaHUE
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU(PepeHIINaTbHBIX YPaBHEHUH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA VYYEBHOI'O KVYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM VYPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIUU  OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 4JIEHAa POCCHUIMCKOr0 OO0IIECTBa, MPEACTAaBICHHE O MaTEeMaTHUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUH, NPOIEAYyp TpakJaHCKOTO oO0IecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATh C COIHAIBLHBIMH WHCTHUTYTaAMH B
COOTBETCTBUH C UX (PYHKIMSAMH U Ha3HAYCHHEM;

2) NaTPUOTHYECKOI0 BOCTIMTAHMS:

c(OpMHUPOBAHHOCTh POCCUNMCKON T'PakJTaHCKON MIEHTUYHOCTH, YBaXXEHUS K MPOLLIOMY U
HACTOAILIEMY POCCUMCKOM MaTreéMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHICKHUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJbl, HUCIOIb30BAHUE 3TUX JIOCTUKEHUN B
JIpYTUX HayKax, TEXHOJIOTHUAX, chpepax SIKOHOMUKH;

3) 1YXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOTO MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM IMPUMEHEHUEM
JOCTH>KEHUN HAyKu U JESTENbHOCTbIO YUYEHOI'O, OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHHE
YCTOMYMBOTO OYAYIIETO;

4) 3cTeTH4YeCKOro BOCTIMTAHUSA:

ACTETUYECKOE  OTHOLIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, peHIeHHW, pacCyXIeHUH, BOCIHPHUUMUYUBOCTh K
MaTEeMaTUYECKUM acTIeKTaM Pa3IuYHbIX BUJIOB UCKYCCTBA;

5) pu3uveckoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTEMaTUYECKUE 3HAHUS B MHTEpPECAaX 3J10POBOTO
u Oe3omacHOro oOpasza *H3HH, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/0POBBIO (3]10pOBOE
MUTaHue, cOATaHCUPOBAHHBIM PEKUM 3aHATUN U OTIbIXA, peryisapHas Gpuznueckas akTHBHOCTH),
buznyecKoe COBEPIIEHCTBOBAHKE MTPH 3aHATHUSAX CIIOPTUBHO-03/I0POBUTENBHOM 1€ATEIHHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYly, OCO3HAHUE IICHHOCTH TPYIO0JI00Us, HHTEpEC K Pa3IHYHbIM cdepam
MpoeCCHOHAIBHON JCSITEIIBHOCTH, CBA3aHHBIM C MAaTEMaTUKOW W €€ MPUJIOKCHUSIMHU, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynymied mpodeccut W pearn30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TIJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYAaCTHIO B PEIICHUHU
MPaKTUYECKHX 3a/1a4 MaTEMaTHIECKON HAIIPaBICHHOCTH,

7) IKOJIOrM4eCKOro BOCIIMTAHMS:

c(hOPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYphl, TOHUMaHHE BIUSHUS COLUAIBHO-
HPKOHOMHUYECKUX IIPOLIECCOB HA COCTOSIHME NIPHUPOJHOM M COLHMAIbHOM Cpeibl, OCO3HAHUE
I00aTbHOTO  XapakTepa  JKOJOTMYECKHX  MpoOjeM, OpHeHTalus Ha  [pUMEHEHHE
MaTeMaTUYeCKUX 3HAHUN ISl pelieHus 3ajad B 00JacTU OKPY’KaIoLIeil cpelpl, MiIaHUpOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYKAIOLIEH Cpebl;

8) HeHHOCTH HAYYHOI0 O3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKH W OOIIECTBEHHOW MPAKTHKH, TOHUMAHHE MaTEMAaTUYECKOH HAayKH Kak chepsl
YeJI0BEUYECKON JESTENIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYUMOCTHU [yl pa3BUTHS LIMBUIN3ALUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKHU U MATEMAaTUYECKOM KyJIbTYypOU KaK CPEICTBOM IO3HAHUSA MHUDPA,
TOTOBHOCTH OCYILECTBIIATH IPOCKTHYIO M UCCIIEN0BATEIbCKYIO IEATEIbHOCTh MHINBAYaIbHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

BBISIBJISAITh M XapaKTEpU30BaTh CYLIECTBEHHBbIE IMPHU3HAKM MaTeMaTHUYeCKHMX OOBEKTOB,
HOHATUHM, OTHOLIEHUMH MEXAY MOHATUAMHU, (OpPMyIUpOBaTH ONPEAETICHUs  MOHATHIH,
yCTaHABJIMBATh CYIIECTBEHHBIH NpPHU3HAK KIACCH(HUKAIMK, OCHOBAHUSA Ui 000OUIeHHS U
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIMPOBATh U IpPeoOpa3oBbIBATh CYXKJEHHs: YTBEpIUTEIbHbIE U
OTpHLIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IME, YCIOBHBIE;

BBISIBJISITh MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpEUUs: B (paxTax,
JaHHBIX, HAOMIONEHUSIX U  YTBEPXKICHUSX, MpeajiaraTb KpPUTEPUH U BBIABJICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUMIA;

JIeNIaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, AECIYKTHUBHBIX W MHIYKTHBHBIX
YMO3aKJII0YEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0Ka3aTeIbCTBA MAaTEMATUUYECKUX YTBEPKACHUU (IIpsIMbIE U
OT TPOTHUBHOIO), BBICTpaMBAaTh AapryMEHTALlUIO, MPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CY)KJCHHUS U BBIBOJIBI,

BbIOMpaTh CHoco0 pemieHus YydyeOHOM 3ajaun (CpaBHMBAaThb HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh Haubosee MOAXONAIIMN C Y4ETOM CaMOCTOSITENIbHO BBIJIEICHHBIX
KPUTEPHEB).

ba3oBblie uccienoBaTe/bCKue 1eHCTBHA:

MCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEN0BATENbCKUI MHCTPYMEHT MO3HAHUA, POPMYIUpPOBATh
BONPOCH], (UKCHpYIOIIME MPOTUBOpEUYHe, MpoOjeMy, ycTaHaBIMBaTh HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIINI0, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEAOBAHHUE IO
YCTAaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTU4YeCKOro OO0ObBEKTa, SBJIEHHS, IMPOLECcca, BHIIBICHHUIO
3aBHCUMOCTEHN MeXIy 00BbeKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSTENIEHO (hOpMYITUpPOBaTh 000OIIEHUST M BBIBOJIBI MO pe3yabTaTaM MPOBEIEHHOTO
HaOJI0IeHNs, UCCIIEI0OBAHMSI, OLIEHUBATh JIOCTOBEPHOCTH MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJOB U
00001IeHNI];

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIEcca, a TAK)Ke BbIIBUTaTh MPEINOI0KEHUS O
€r0 pa3BUTHH B HOBBIX yCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISBIIATH JE€(PUIMUTH MHPOPMALUH, JAHHBIX, HEOOXOIUMBIX JJIi OTBETAa HA BONPOC U TS
pEILIEHNUs 3a1a4H;

BBIOMpaTh HMHPOPMALMIO W3 HMCTOYHHKOB pA3jIMYHBIX THUIIOB, AaHAIU3HPOBATH,
CHUCTEMaTH3HpOBaThb W HWHTEPIPETUPOBATh HHOOPMAIMIO PA3IUYHBIX BUAOB U (HopM
IIPEJICTaBIICHHUS,



CTPYKTYpUpOBaTh  HMHGpOpMAlMIO, MPEACTaBIATH €€ B  pas3auuHbIX  (opmax,
WITIOCTPUPOBATH IpadUuecKy;

OLICHUBATh HAAEKHOCTH HMH(OpPMAIMK 1O CaMOCTOATENBHO  C(HOPMYINPOBAHHBIM
KPUTEPUSM.

KoMMyHUKAaTHBHBbIE YHHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCHPUHUMATh M (OPMYJIHPOBATh CY)KICHUS B COOTBETCTBHM C YCIOBHUSAMH M IEISIMU
OO0IeHHs, SICHO, TOYHO, TPAaMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaxX, JaBaTb IMOJACHCHHUA II0 XOA4Y PpCHICHHUA 3aladyud, KOMMCHTHUPOBATH HOJIy‘IGHHLIﬁ
pe3yJbTar;

B XO0Jle 00CYXIEHHS 33/aBaTh BOIPOCHI IO CYIIECTBY OOCYXKIaeMOW TEeMbI, MPOOIEMBI,
penraeMoi 3a1auu, BHICKA3bIBATh MJCH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOH
CYKACHUA C CYXICHUAMH APYIrUX YyYaCTHUKOB AHaJIora, O6Hapy)KI/IBaTI) pasiiniuc u CXOACTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHUS;

IPE/ICTAaBIATh PE3ybTaThl PELICHUsS 33/a4d, JKCIEPHMEHTa, HCCIEIOBAaHHS, IPOCKTa,
CaMOCTOATENIFHO BBIOMpATh (opMar BBICTYIUICHHS C y4ETOM 33/4a4 NpPE3CHTAMH |
0COOEHHOCTEHN ayAUTOPHH.

PerynsiTuBHbIe yHUBepCAJIbHbIC y4eOHbIE 1eiiCTBUSA

Camoopranuzanus:

COCTaBJIAITh IUIAH, AJITOPUTM pELIEHUS 3aJaud, BbIOMpaTh CIOCOO0 pelIeHus ¢ y4EToM
UMEIOLINXCS PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATh
BapUaHTHI peIIeHUH ¢ y4€TOM HOBOW MHpOpPMALIUH.

CaMOKOHTPOJIb, JMOIIHOHAIbHBIH HHTEJVIEKT:

BJIa/IETh HaBbIKAMM [TO3HABATEJIbHON pe(IeKCUU KaK OCO3HAHUS COBEPIIAEMBIX AEHCTBUN
U MBICIUTENbHBIX MPOIECCOB, HUX pPE3ylIbTaTOB, BIAAETh CIOCO0aMU CaMONPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3YJIbTaTa PEIICHU MaTEMaTUUECKOH 3a7auu;

IPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTb IIPH PEIICHHH 3a/add, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATEIBLCTB, JAHHBIX, HAlJIEHHBIX OIMIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUMBATh COOTBETCTBHE pe3yjibTaTa MLEIM M YCIOBHSIM, OOBSICHATH NPHUYUHBI
JOCTMDKEHUSI WM HEJOCTIKEHHsI Pe3ylIbTaTOB JESATEIbHOCTH, HAXOIUTh OIIMOKY, /1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eITEIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThl MpU
peumieHMH y4eOHBIX 3a/a4, NpPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM PAaOOTHI, paclpeiessiTh BHABI padoT, TOTrOBapUBATHCA, OOCYKIATh
MIPOIIECC U PE3YNbTAT paboThl, 00001IaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboTsl (00CYXIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
IITYpPMBI» U HWHBIE), BBIMOJHATH CBOIO 4YacTb pabOThl U KOOPAWHUPOBATH CBOM JIEHCTBHS C
IpYTMMH 4I€HaMH KOMAaHbl, OLIEHWBAaTh KAaueCTBO CBOEro BKJaJa B OOMIMI MPOIYKT IO
KpUTepusaM, chOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATbBI



K xonmy oOyuenus B 10 kiacce oOydaroumuiics TMONYYUT CIEAYIOIIHE TMPEIMETHBIC
pe3ysbTaThl 1O OTJACIBHBIM TeMaM pabodeil mporpaMmbl y4eOHOro Kypca «Anrebpa M Haudana
MaTEMaTUYECKOT0 aHAIIU3a»!

Ymucia 1 BbIYUCICHUSA:

CBOOOJHO ONEPUPOBAThH MOHATUSMU: PALMOHAILHOE YHCIIO0, OECKOHEUHAs! TIepUoAnYecKas
IpoOb, MPOIEHTHI, WPPAMOHAIBFHOE YHCIO, MHOXKECTBA PAlMOHAIBHBIX M JACHCTBUTEIBHBIX
qucell, MOAYJb I1€HCTBUTEIBHOIO YUCIIA;

NPUMEHSTH IpOOH U MPOLEHTHI JJIsl PEIICHUs IPUKIAIHBIX 334 U3 Pa3IMYHBIX OTpaciei
3HAHUU U peaJbHOU KU3HU;

IPUMEHSATh NPUONIMKEHHBIE BBIYMCIEHUS, IIpaBWIa OKPYIVIEHMsS, NPUKHUIKY U OLEHKY
pe3yJibTaTta BEIYUCIIEHU;

CBOOOZHO OMNEpUPOBATH IMOHSATHEM: CTENEeHb C IIeNIbIM II0Ka3aTelieM, HCIOJIb30BaTh
NOAXOANIYI0 (OpMY 3alUCH JIEHCTBUTENBHBIX YHCEN JUIsl PEIleHUs MPAaKTHUYECKUX 3a7ad |
IIPEJICTaBICHUS JaHHbIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU()PMETHUECKUI KOPEHb HATYPAIBbHOM CTENCHH;

CBOOOHO ONEPUPOBATH MOHATHEM: CTEIIEHb C PAlIMOHATIbHBIM TTOKa3aTeleM;

CBOOOZHO ONEpUPOBATH MOHATUSAMU: JorapudmM 4Yucia, IECATHYHBIE W HATypajbHbIC
J0TapuQMBbI;

CBOOOZHO ONEpPUPOBATH MOHATUSIMHU: CHUHYC, KOCHUHYC, TAHI€HC, KOTAHI'€HC YHCIOBOIO
apryMeHTa;

OIIEpUPOBATh NOHATUAMHU: APKCUHYC, aDKKOCUHYC M apKTaHI'€HC YMCIOBOTO apryMEHTAa.

YpaBHeHus1 U HepaBeHCTBa:

CBOOOJAHO  ONEpUpPOBaTh  MOHATHSMHU:  TOXJIECTBO, ypaBHEHUE,  HEPaBEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U yPaBHEHUA-CIICACTBHS, PABHOCUIIbHBIE HEPABEHCTBA,

OPUMEHATh pa3lUYHble METOJbl PELICHHUS pPAlMOHATIBHBIX U JAPOOHO-PALMOHATBHBIX
YpaBHEHUH, IPUMEHSATh METOJ] HHTEPBAJIOB ISl PEILIEHUSI HEPABEHCTB;

CBOOOJHO ONEpPUPOBATh MOHATHUAMU: MHOTOUWIEH OT OAHOM IMEPEMEHHOM, MHOTOYJIEH C
HeNbIMA KO3 QUIMEHTaMH, KOPHM MHOTOWIEHA, MNPUMEHATh JeJeHHEe MHOrowjieHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera nns pemenus 3anay;

CBOOOZHO oONEpUpoBaThb NOHSTUAMM: CHCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHla,
ONpeAeuTeNh MaTpulbl 2 X 2 W €ro reOMETPUYECKHA CMBICI, HCIOJIb30BaTh CBOMCTBA
onpeAenuTens 2 X 2 g BBIYUCIEHUS €ro 3HAU€HUs, IPUMEHATh ONPEICIUTENN IS PELIECHUS
CUCTEMBI JIMHEWHBIX YPaBHEHHH, MOJEIMPOBATh pEajbHbIE CUTyallUd C INOMOIIBK) CHUCTEMBI
JUHEHHBIX YpPaBHEHMH, HCCIEeNIOBaTh IIOCTPOEHHBIE MOJEINW C TOMOUIIbI0 MAaTpull U
ornpeaenuTeNnel, THTepIPETUPOBATh MOJIYUYEHHBIN pe3ybTaT;

UCIOJIb30BaTh CBOMCTBA JIEMCTBUI C KOPHAMH JUIsl TpeoOpa30BaHUsI BEIPAXKEHUH;

BBIMIOJIHATh ~ MIPEOOpa30OBaHUSl  YHMCIOBBIX  BBIPDAKEHHMH, COJAEp)KAIIMX CTENEHH C
paloHaIbHBIM ITOKA3aTeNIeM;

UCIIONIb30BaTh  CBOWCTBA JorapuMoB Jii  NIpeoOpa3oBaHUsl  JIOTapUPMHUUYECKHX
BBIPAKECHMUI;

CBOOOJHO  OINEpPUPOBATH  MOHATUAMHU:  HMPpPALMOHANbHbBIC,  IOKa3aTelbHbIE U
JorapuMuUecKue ypaBHEHHMsI, HAXOJUTh WX PELICHHUS C MOMOIIBI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
WJIU OCYILECTBIISISI IPOBEPKY KOPHEH;

OPUMEHATh  OCHOBHBIE  TpUTOHOMETpuYeckue  (opMynasl s IpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUI;



CBOOOJTHO OIEPHUPOBATH IOHATHEM: TPUTOHOMETPUUECKOE ypaBHEHHME, IPUMEHATh
HE00XouMbIe (POPMYIIBI TSl PEILICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHUX YpaBHEHUIA;

MOJEIUPOBATh pEAIbHBIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH BBIPAKEHUS,
YpaBHEHMsI, HEpaBEHCTBAa [0 YCIOBHIO 3a/auyM, MCCIEJ0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM almapaTa anreopsl.

DyHKIUHA U ITPaQUKH:

CBOOOJTHO OMEpPUPOBATh MOHATUAMHU: (DYHKIHSA, CHOCOOBI 3aJaHusl (YHKLIMHU, B3aUMHO
oOpatHble (QYHKIUU, KOMIO3UIMs (PYyHKIUH, rpaduk (QYHKIUH, BBIMOJIHATH AJIEMEHTapHbBIC
npeoOpa3oBanusi rpaduKoB PYHKITUH;

CBOOOJTHO OMEpPUPOBATH MOHATUSAMHU: OOJIACTH ONPEICNCHHS M MHOXKECTBO 3HAUYCHUH
byHKUIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO OINEpPUPOBATH MOHATHSAMHU: YETHBIE M HEUETHBIC (DYHKIUH, NEPUOTUYECKUE
(GYyHKLMH, OPOMEKYTKM MOHOTOHHOCTH (DYHKIMH, MAaKCUMyMbl M MUHUMYMBbI (DYHKIUH,
HanOoJIbIIIee M HANMEHbIIIee 3HaYeHNE (PYHKIIUU HA TIPOMEKYTKE;

CBOOOJTHO OIEPHPOBATH TMOHATHSAMHU: CTENEHHass (DYHKIHMS C HATypaJIbHBIM M LEJIBIM
nokasareseM, rpaduk CTENeHHON (YHKLUMU C HaTypajbHBIM U LEJbIM IOKa3areneM, rpapuk
KOpHs N-0¥i CTeNeH! Kak (pyHKIUM 0OpaTHOM CTENEeHU C HaTypalbHBIM ITOKA3aTeIeM;

ONEepPHPOBATh TOHATHAMH: JMHEWHAs, KBaJpaTW4YHAs W JAPOOHO-TMHEHHass (QyHKIHUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHHUE U TIOCTPOCHUE UX TPa(pUKOB;

CBOOOJIHO ONEpUPOBATh MOHATUSAMM: IOKa3aTelbHas U Jorapupmuueckas GyHKLUUHU, UX
CBOMCTBA U IpadMKH, UCIIOIB30BaTh UX IpadUKHU IS peIIeHUs] ypaBHEHUI;

CBOOOJTHO ONEpPUPOBATh TOHSATHSIMU: TPUTOHOMETPHUYECKAs OKPYKHOCTh, OIPENEICHUE
TPUTOHOMETPHUYECKUX (PYHKIUH YHUCIIOBOTO apTyMEHTa;

UCMOJIb30BaTh Ipaduku (QYHKIMHA A7 UCCIEI0BaHMs MPOLECCOB M 3aBUCHUMOCTEH NpHU
peLIeHUH 3aJad U3 JPYruxX y4eOHbIX MPEIMETOB U pealbHOW KU3HH, BbIpaXkaTh (opMyiamMu
3aBHCUMOCTH MEX/y BeTUUYNHAMH;

Hauana MaTeMaTH4eCKOro aHAJIN3a:

CBOOOJTHO OIEPUPOBATH MOHATUAMU: apUPMETHUYecKas U TeoMEeTpUYecKas Mporpeccus,
0ecKOHEeuHO yOBIBarolIasi reOMeTpUYEcKasi MPOrpeccHsl, JIUHEHHBIN U 3KCIIOHEHIMAIbHbIN POCT,
(dopMyIa CIOKHBIX MPOIEHTOB, UMETh NPEACTABICHNE O KOHCTAHTE;

HCTIOJIB30BAaTh MPOTPECCHH JUTSI PEIICHUS PEATBHBIX 33/1a4 MPUKIAIHOTO XapaKTepa;

CBOOOJTHO ~ ONEpUPOBATH MNOHATHSAMM:  IOCJIEAOBAaTENBHOCTh,  CIOCOOBI  3a/aHUs
MOCJIEeI0BATEIbHOCTEN, MOHOTOHHBIE M OIpaHUUYEHHBIE TTOCJIE0BATEIbHOCTH, TOHUMATh OCHOBBI
3apOXKICHHUS] MAaTEMAaTHIECKOTO aHaIM3a KaK aHaIn3a OECKOHEYHO MaJIbIX;

CBOOOJTHO OTIEPHPOBATH MOHATUSMH: HENPEpBIBHBIC (DYHKIIMH, TOYKH pa3pbiBa Trpadura
(byHKLIMHU, aCUMIOTOTHI Tpaduka QyHKINH;

CBOOOJTHO OIEpPHpOBATH MOHATHEM: (DYHKIMS, HENpepbIBHas Ha OTpe3Ke, NMPUMEHSTh
CBOICTBa HEMPEePBhIBHBIX (QYHKIIMH JJIsl pelIeHus 3a/1a4;

CBOOOJTHO OTEPUPOBATh TMOHITHUSMHU: TiepBas W BTOpas TPOHM3BOJHBIE (YHKIIHH,
KacaTenbHas K rpaduky QyHKINY,

BBIYUCIIATH TPOU3BOJHBIC CYMMBI, IPOU3BEACHHS, YaCTHOIO M KOMITO3UIIMU JABYX
(GyHKLUH, 3HaTh IPOU3BOJHBIE JIEMEHTAPHBIX (PYHKIUII;

UCIIOJIb30BaTh NT€OMETPUYECKUN U PU3UUECKUI CMBICT IPOU3BOAHOM JUIsl pelleHus 3aau.

MHuoxecTBa M JIOTHKA:

CBOOOJTHO OTIEPHPOBATH MOHATHIMU: MHOXKECTBO, OTIEPAIIMU HaJl MHOXKECTBAMH;



MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapar Uil ONHCAaHUS PeajbHBIX IMPOLECCOB
U SIBJIGHUH, IPY PELICHUH 3a/1a4 U3 JPYruX y4eOHBIX MPEIMETOB;

CBOOOJHO ONEpUPOBaTh MOHATHAMM: OIpEIeNeHHE, TEopeMa, YpaBHEHHE-CIEICTBHE,
CBOWCTBO MaTeMaTU4YEeCKOro OOBEKTa, JO0Ka3aTeJbCTBO, PABHOCWIbHBIE YpPaBHEHUS U
HEPABEHCTBA.

K xonnmy oOyuenus B 11 kJiacce 0Oy4aroIIMiCs MOMYYHUT CIEAYIOIIME INPEIMETHBIE
pe3yJbTaThl 1O OTIACIBHBIM TeMaM paboyeil mporpaMMel ydeOHOro Kypca «Anrebpa M Hadana
MaTEMaTHYECKOTO aHAIIU3a»:

Yucia ¥ BLIYMCIICHUA:

CBOOOJTHO OIEPUPOBATH MMOHATUSAMH: HATypajJbHOE W MEJ0€ YHCIO, MHOXXECTBa
HATYpaJIbHBIX M LENbIX YUCEN, UCIOIb30BaTh MIPU3HAKU AeaumocTy nenbix yrcena, HOA u HOK
HaTypaJIbHBIX YMCEJl AJIs PEeLEHUs 3a7a4, IPUMEHATh alnroput™ EBkinnna;

cBOOOJIHO ONEpUPOBaTh MOHATUEM OCTaTKa [0 MOJIYJIIO0, 3alIUChIBATh HATYPAJIbHbIC YKCIIA
B Pa3JIMYHBIX TO3ULIMOHHBIX CUCTEMAaX CUMCIICHHUS;

CBOOOZHO ONEpUpOBaTh MOHATHUAMU: KOMIUIEKCHOE YHMCIIO U MHOXKECTBO KOMILJIEKCHBIX
qucell, MPeJICTaBIATh KOMIIJIEKCHbIE YHCIIA B alreOpandyeckoil 1 TpUrOHOMETPUUECKO (opme,
BBINOJIHATH apU(PMETHUYECKHUE ONEPALIUU C HUMH U N300paXkaTh HAa KOOPJMHATHON INIOCKOCTH.

YpaBHeHUsS M HEPABEHCTBA:

CBOOOJAHO  ONEpUpOBaTh  MOHATUSAMM:  HUppaLMOHAJIbHBIE,  IIOKa3aTelbHbIE U
Jorapu(pMHUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIIEHUS C IOMOILBIO PABHOCUIILHBIX [IEPEXO0B;

OCYILECTBIISATH OTOOP KOPHEH MpH pelIeHNH TPUTOHOMETPUYECKOTO YPaBHEHHUS;

CBOOOJHO OINEpPUPOBaTh IOHATHEM TPUTOHOMETPUUECKOE HEPaBEHCTBO, NPUMEHSATH
HeoOXxoauMble (POPMYJIBI 1JIS1 PELIEHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJTHO OINEPHUPOBAThH MOHATUAMHU: CUCTEMA M COBOKYITHOCTh YPAaBHEHUIl U HEPABEHCTB,
PAaBHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBYS, HAXOAUTh PELIECHUS CUCTEMBI U COBOKYITHOCTEH
palMOHANIBHBIX, HWPPALMOHAIbHBIX, IOKA3aTENbHBIX M JIOTapU(PMHUUECKUX YpaBHEHUH H
HEPaBEHCTB;

pewiath palMoOHalbHble, HPpPALMOHAIbHbIE, I[OKa3aTeJabHblE, JorapupMUUYECKue |
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, COJEP KAILKNE MOLYJIN U ITapaMeTPBbI;

NPUMEHSTh TpapuuecKre METOAbI ISl PEIIEHUS] YpaBHEHUN U HEPABEHCTB, a TakXKe 3a7au
C IapaMeTpaMy;

MOJICNIUPOBATh peaJbHble CUTYallMM Ha s3bIKe aireOpbl, COCTAaBIATH BBIPAXKEHUS,
YpaBHEHUs, HEPABEHCTBA U HUX CHUCTEMBI II0 YCIOBHUIO 3aJa4d, HCCIENO0BATH IIOCTPOCHHBIE
MO/JIEJIH C UCIIOJIb30BAHMEM arrnapaTa anreOpbl, THTEPIPETUPOBATh MOJYYE€HHBIN pe3ynbTar.

DyHKIUHN U TPaPUKH:

CTPOUTH TpapUKH KOMIO3ULMHU (PYHKIHI C MOMOILIbIO 3JEMEHTApHOIO HCCIEeIOBaHUS U
CBOMCTB KOMITO3UIIUHU ABYX ()YHKIIHIA,

CTpPOUTh TeoMeTpHYeckre oOpa3bl ypaBHEHHMH M HEPABEHCTB Ha KOOPJIWHATHOU
IIJIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATHIMHU: TpaUKU TPUTOHOMETPHUUECKUX (DYHKIIHIA;

NPUMEHATH QYHKIMH I MOJCTUPOBAHMS U UCCIIEIOBAHUS PEATbHBIX MPOLIECCOB.

Havaja MmaTeMaTH4eCKOI0 aHAJIM3A:

UCMOJIb30BaTh IPOM3BOJHYIO JUIsl MCCIENOBaHHMA (DYHKIMM Ha MOHOTOHHOCTh U
KCTPEMYMBI;

HaXOJUTh HauOoJblIIee U HAaUMEHbINee 3HaUCHHsI (DYHKIIMM HEMPEPbIBHOW Ha OTPE3KE;



UCTIOJIF30BaTh MPOU3BOIHYIO ISl HaXOXICHUS HAMIY4IIero PEIICHUS B MPUKIATHBIX, B
TOM YHCJIE COIMAIBHO-DKOHOMUYECKHUX, 3aJa4ax, JJs ONPEACNICHUS CKOPOCTH M YCKOPEHUs
mporecca, 3aIaHHOT0 POPMYIIOH UITH TPaPUKOM;

CBOOOJTHO OTICPUPOBATH MOHITUSIMU: TIEPBOOOPA3Hasi, ONPEEIEHHBIA HHTETPANI, HAXOAUTh
NepBOOOPA3HbIC AJIEMEHTAPHBIX (YHKIMHA M BBIYUCIATH UHTErpan mo ¢opmyne Hproorona-
Jleitbunma;

HAXOJWTh IJIOMIAJIH TIOCKUX (QUTYP U 00BEMBI TENT ¢ TOMOIIBIO HHTETPAJIa;

UMETh MPEJCTABICHHE O MaTeMAaTWUYeCKOM MOJICIMPOBAHWHM Ha TPUMEpPE COCTABJICHUS
nuddepeHIaIbHBIX YPaBHCHUH;

peliaTh MPUKIAJHBIE 33a49i, B TOM YHCJIE COIMATbHO-YKOHOMHYECKOTO U (PU3UIECKOTO

XapakTepa, CpeaCTBaM MaTEMaTUHYCCKOI'O aHaIM3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypcsbl
MHOXECTBO 1€HCTBUTEIIBHBIX YUCEIL.

1 Muorowiensl. PanimonanbHble ypaBHEHHS U 14 1 https://resh.edu.ru/
HepaBeHCTBa. CUCTEMBI IMHEUHBIX https://www.yaklass.ru/
YpaBHEHUU

5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 3 1 https://resh.edu.ru/
LEJIbIM IT0Ka3aTeIeM https://www.yaklass.ru/

3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 11 1 https://resh.edu.ru/
WppaumonanbHble ypaBHEHUS https://www.yaklass.ru/

4 [TokazarenbHas pyHnkuus. [lokazarenbHbie 12 1 https://resh.edu.ru/
YpaBHEHUS https://www.yaklass.ru/

5 Jlorapudpmuueckas pyHKIUS. 18 1 https://resh.edu.ru/
Jlorapudmudeckue ypaBHeHUS https://www.yaklass.ru/
TpuronomeTpuueckue BoIpaXeHUs U https://resh.edu.ru/

6 43 3 _
ypaBHEHUSA https://www.yaklass.ru/

7 n 8 1 https://resh.edu.ru/

OCJIEI0BATENBHOCTH U IIPOTPECCUN https://www. yaklass.ru/
https://resh.edu.ru/

8 HenpepriBable ¢pynkiuu. [IponsBoanas 16 1 https://www.yaklass.ru/

9 [ToBTOpenue, 060061IeHNE, CUCTEMATH3ALUS 6 1 https://resh.edu.ru/
3HaHUHN https://www.yaklass.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 11 0



https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

11 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n MPOrpaMMbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
1 WppanmoHansHbie, MOKa3aTeIbHbIC U 17 1
JorapupMHUUECKUE HEPABEHCTBA
5 I'paduku TPUTOHOMETPHUYECKUX (HYHKIIHH. 14 1
Tpuronomerpuveckue HepaBeHCTBA
3 HccnenoBanne GyHKIHA ¢ TOMOIIBIO 17 1
MIPOU3BOIHOM
[TepBooOpasHast 1 HHTETpa 9
KomriekcHbie ncia 10
HatypanbHble 1 1iebie Yncia 9
CucTeMbl pallMOHATBHBIX, HPPAIIMOHATBHBIX
7 MIOKa3aTeIbHBIX U JOrapu(PMUUECKUX 11 0
ypaBHEHUH
8 3ama4u ¢ mapameTpamMmu 16 1
9 [ToBTOpeHue, 06001IeHNE, cCUCTeMaTH3aIlUs 33 5
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 8 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne ara ugposBbie
n/n Tema ypoka Bcero Koutpoaphbie  Tpakruieckue fI[Sy‘ICHl/Iﬂ :)lﬁ[()l:ll;OBaTeJIbele
padoThI padoTsbI pecypesI
1 [[MHOk€ecTBO, Onepaluy HaJl MHOKECTBAMHU 1
U UX CBOICTBa
2 Juarpammsl Diinepa-Benna 1
Koneunsie 1 6eCKOHEYHBIE MHOXKECTBA
4 Koneunble 1 6eCKOHEUHbIE MHOXKECTBA 1
MHOro4wieHsl OT OAHON NEPEMEHHOM.
5 Jlenenne MHOTOUYJIEHA HA MHOT'OWICH C 1
octaTtkoM. Teopema besy
6 Pemrenne cucreM TUHEHHBIX YpaBHEHUN 1
7 Pemrenne cucreM JTUHENHBIX YpaBHEHUN 1
8 Pemenne panmoHaIbHBIX YpaBHEHUN 1
9 Pemenne panmoHaabHbIX YpaBHEHUN 1
10 Pemenue paioHaabHbIX HEPABEHCTB. 1
Merto nHTEpBAIOB
1 Pemenue panmoHaabHbIX HEPAaBEHCTB. 1
MeTton nHTEpBaAIOB
12 Pemenue paioHaabHbIX HEPABEHCTB. 1
MeTton nHTEpBaAIOB
13 Pemenue paioHaabHbIX HEPABEHCTB. 1

Merona uHTEpBAIOB




KonrponsHas pabdora: "PanmonanbHble

14 ypaBHEHUS U HepaBeHCTBa. CHCTEMBI
JIMHEHHBIX YpaBHEHUN"

15 OYHKIMA U €€ CBOMCTBA, CIIOCOOBI 3aaHus
¢byHKIMN.

16 OyHKIMS U ee CBOMCTBA, CLIOCOOBI 3aJaHUS
byHKIHIH.

17 I'paduk Qynkmu. SnemeHTapHbBIC
npeoOpazoBanus rpadukoB GyHKUIUN

18 Ooparnas pyHKIUSA

19 CrenenHast GyHKIHUS C HATypaIbHBIM
MOoKa3areneM

20 CreneHs C LIETbIM [T0Ka3aTEIEM.

21 CTeleHs ¢ LEeNbIM ITOKa3aTelEM.

99 KonTponbnas padora: "Crenennas
¢ynkuus. E€ coiicTBa u rpapux”

93 ApudpmeTnueckuii KOpeHb HaTypaibHOU
CTEIEHU U €ro CBOMCTBA

24 Apudmernueckuit KopeHb HaTYpaIbHON
CTEIIEHH U €ro CBOICTBa

o5 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKESHHIA,
COJIep KAIIUX CTENIEHH U KOPHU

26 [TpeoOpa3oBaHus YNCITOBBIX BBIPAKECHHIA,
COJZIep KAIINX CTETIEHH U KOPHU

97 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKECHHH,
COJIep KAIIUX CTETIEHH U KOPHU

28 CaoiicTBa ¥ rpa@uK KOpHS N-Oi CTENeHU

Kak (yHKIIMH 0OpaTHOW CTENEHH ¢




HaTypaJIbHBIM II0Ka3aTelleM

29

30

31

CgoiicTBa 1 rpaduK KOpHsI N-0¥ CTETICHU
Kak (pyHKIMHM 0OpaTHOI CTETEeHH C
HaTypaJIbHBIM IOKa3aTelleM

Uppanmonansuele ypaBHeHUs. OCHOBHbIE
METO/Ibl PEIICHUS UPPALMOHATBHBIX
ypaBHEHUU

WppaunonansHble ypaBHeHUs. OCHOBHBIE
METO/IbI pelIeHUs] UPPALMOHATBHBIX
ypaBHEHUH

32

WppanmonansHble ypaBHeHN. OCHOBHbIE
METO/Ibl PEeIIEHUS UPPALMOHATIBHBIX
ypaBHEHUH

33

34

35

Konrtponsnas pabdora: "CpoiicTBa u rpadux
KOpHs N-o¥ creneHu. MppanvoHaibHbIe
ypaBHEHHUS"

CreneHb ¢ pallMOHAIBHBIM ITOKAa3aTEIEM U
e€ cBoiicTBa
CTGHCHL C paHI/IOHaJ'II)HI)IM IIoKa3zaTejieM u
e€ cBoiicTBa

36

37

38

CTGHCHL C paHI/IOHaJ'II)HI)IM II0Ka3aTcJICM U
€€ CBOICTBa

IToka3zarenbHast GyHKIMS, €€ CBOCTBA U
rpaduk
[TokazaTenpHas GyHKIHS, €€ CBOWCTBA U
rpaduk

39

[TokazaTenpHas GyHKIHS, €€ CBOWCTBA U
rpaduk




ITokazarenbHble ypaBHEHUSA. OCHOBHbIE

40 METO/IbI PEIICHHS TTOKA3aTeIbHBIX
ypaBHEHUU
[TokazatenbHbie ypaBHeHUS. OCHOBHBIE

41 METO/Ibl PEMIECHUS MOKA3aTENbHBIX
YpaBHEHUU
[TokazaTenbHbIe ypaBHeHUsA. OCHOBHBIE

42 METO/bl PEIICHHS TOKA3aTEeIbHBIX
YpaBHEHUU
[TokazarenbHble ypaBHEeHUSI. OCHOBHBIE

43 METO/IbI PEIICHHS TTOKA3aTeIbHBIX
ypaBHEHUH
[TokazarenbHble ypaBHEHUSI. OCHOBHBIE

44 METO/IbI PEIICHHS TTOKA3aTeIbHBIX
ypaBHEHUH

45 Kontponbnas padota: "[lokazarenpHas
¢bynkuus. [lokazarenpHble ypaBHEHUS "

46 Jlorapudm uucna. CoiicTBa jJorapudma

47 Jlorapudm uncna. CoiicTBa norapupma

48 Jlorapudm uucna. CpoiictBa norapugpma

49 [IpeoOpa3oBaHue BbIpaKEHHH, COEPIKALUX
norapu@mbl

50 [IpeobOpazoBanme BRIpaXXKEHNUN, COMEPKAIIIX
Jorapu@msl

51 [Ipeobpa3oBaHue BBIpaKEHHH, COIEPIKALITIX
sorapupmbl

50 Jlorapudpmuueckas pyHKIus, €€ CBOWCTBA U

rpaduk




53

Jlorapudmuueckas pyHKuus, €€ CBOWCTBA U
rpaduk

54

55

Hcnonb3oBanue rpaduka GyHKIMM 115
pelIeHusl ypaBHEHU N

Hcnons3oBanue rpaduka GyHKIUN 1715
pelIeHNs] ypaBHEHUM

56

Jlorapudpmuueckue ypaBHeHus1. OCHOBHBIE
METO/bl PeIIeHUs JIorapuGPMUIECKUX
ypaBHEHUH

57

Jlorapudmuueckue ypaBHeHusi. OCHOBHBIC
METOBI peIICHUs JIOTapU(PMUIECKUX
YpaBHEHUU

58

59

60

Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
METOBI peIICHUs JIOTapU(PMUIECKUX
YpaBHEHUU

Jlorapudpmuueckue ypaBHeHus1. OCHOBHbIE
METObI pelIeHus JIorapuPMUIECKUX
ypaBHEHUH

Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
METObI pelIeHus JIorapu(PMUIECKUX
ypaBHEHUH

61

Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
METO/Ibl pelIeHUs Jorapu(PMUUECKUX
ypaBHEHUH

62

63

Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
METO/Ibl pelIeHUs JorapuPpMUIECcKux
YpaBHEHUI

KontponsHas pabdora: "Jlorapudpmuueckas




¢ynkuus. Jlorapupmuueckue ypaBaenus"

64 Panuannoe nsmepeHue yrion

65 Pagnannoe u3mepeHue yrio
Tpuronomerpudeckas OKpy>KHOCTb,

66 OTpeJieJIeHUe TPUTOHOMETPUYECKIX
(GYHKLIMN 9UCIOBOTO apryMEHTa
Tpuronomerpuueckas OKpyXHOCTb,

67 OIpeieJICHue TPUTOHOMETPUIECKUX
(GyHKIWH 9MCIOBOTO apryMEeHTa
3HaKu 3HAYCHU I TPUTOHOMETPUYECKUX

68 ¢byHkuil. YeTHOCTh U HEYETHOCTD
TPUTOHOMETPHYECKUX (DYHKIUIHA
3HaKH 3HAYCHUH TPUTOHOMETPHUYECKUX

69 ¢dbyHKIUH. UeTHOCTh M HEYETHOCTH
TPUTOHOMETPHYECKUX (DYHKIUIA

70 [epuonnueckne GyHKIIUU

7 CaoiicTBa u rpapuku GyHKIUA Y = Sin X 1y
= COoS X

7 CaoiicTBa U rpaduku QyHKIUN Y =SiN X 1 Yy
= COS X

73 CaoiicTBa u rpaduku GyHKIMHA Y =tg X u'y
= ctg X

74 CaoiicTBa u rpaduku GyHKIMHA Y =tg X 1y
= ctg X

75 KonTponbhas pabota no teme
"TpUroHoMeTpUYECKHEe BbIpaXKEHU "

76 OCHOBHBIE COOTHOILICHHS MEXKY

TPUTOHOMETPUYECKUMH (DYHKIUSMHU OJTHOTO




H TOI'O K€ aprymeHTa

OCHOBHBIE COOTHOIIICHUS MCKIAY

77 TPUTOHOMETPHUYECKUMH (DYHKIMSIMU OJTHOTO 1
U TOTO K€ apryMeHTa
OCHOBHbBIE COOTHOILICHUSI MEXKY

78 TPUTOHOMETPUICCKUMHU (DYHKITUSIMHU OJTHOTO 1
U TOT'O K€ apryMeHTa
OCHOBHbBIE COOTHOILLICHUSI MEXKY

79 TPUTOHOMETPUYECKUMH (DYHKIIUSMHU OJHOTO 1
U TOT'O JK€ apryMeHTa

80 DOopMyYIIBI CIOXKEHUS 1

81 DopMyIIbI CIOKEHUS 1

82 @OpMyITBI CITOKEHUS 1

83 DopmyIbl TpUBEICHUS 1

84 DopmyIbl IpUBEIECHUS 1

85 @opMyIIbl JBOMHOTO, TPOMHOTO U 1
MTOJIOBUHHOTO YTJIOB

86 @opMyIIbl JBOMHOTO, TPOMHOTO U 1
MIOJIOBUHHOTO YTJIOB

87 @opMyIIBl JBOMHOTO, TPOMHOTO U 1
MTOJIOBHHHOTO YTJIOB

88 ®opMyIIbl JBOMHOTO, TPOMHOTO U 1
MTOJIOBHHHOTO YTJIOB
dopmyisl U1 IpeoOpa3oBaHUs CyMMBI,

89 Pa3HOCTH U IPOU3BENEHUS 1
TPUTOHOMETPHUECKUX (PYHKIUN

90 dopmyIbl 1)1 TPeoOpa30oBaHUs CYMMBI, 1

Pa3HOCTH U TPOU3BEACHUA




TPUTOHOMETPHUECKUX (DYHKIUN

DopmyIbl 11 TPeoOpa30BaHUs CYMMBI,

91 Pa3HOCTH U POU3BEACHUS 1
TPUTOHOMETPHUECKUX (DYHKIUN

92 KonrpossHas paboTa o reme 1
"TpuroHoMeTpuyeCcKre BbIpaKeHus "

93 YpaBHEeHHE COS X = b 1

94 YpaBHeHue cos X =b 1

95 VYpaBHeHue sin X = b 1

96 VYpaBHenue sin X = b 1

97 VYpaBuenue tg X = b, ctgx=b 1

08 @OyHKIUH y = arccos X, y = arcsin x, y = 1
arctg x, y = arcctg x

99 @yHKIMHM y = arccos X, y = arcsin X, y = 1
arctg x, y = arcctg x

100 Perrenne TpUroHOMETpHUECKUX YpaBHEHHUN 1

101 Pemenne TpUroHoMeTpUYECKUX ypaBHEHUI 1

102 Pemennie TpUroHoOMeTpHUUECKUX ypaBHEHUIN 1

103 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUN 1

104 Pemenne TpUroHoOMeTpUYECKUX ypaBHEHUI 1

105 Pemennie TpUroHOMETpHUUECKUX ypaBHEHUI 1
KonrponbHas pabora:

106 "TpUrOHOMETPUUECKNE BBIPAKEHUS U 1
TPUTOHOMETPHUUYECKUE YpaBHEHUS"
[TocnemoBaTenbHOCTH, CTIOCOOBI 3aaHUS

107 nocyeaoBarenbHocTel. Meron 1

MaTeMaTU4eCKOM HWHAYKOUH




108

Apudmerndeckas Iporpeccust

109 I'eomerpuueckas nporpeccus

110 beckoneuHo yObIBaroIasi reOMeTprUIecKas 1
nporpeccus

111 Vcnonp30BaHue MPOTPECCHH IS PELICHUS 1
peanbHBIX 3a/1a4 IPUKIIAJHOTO XapaKTepa

112 Vcnonb30BaHue Nporpeccuu i peleHus 1
peanbHbIX 3a]1a4 IPUKIIAJHOTO XapaKTepa

113 Vcnonp30BaHue MPOTPECCHH ISl PELICHUS 1
peanbHbIX 3a]1a4 IPUKIIAJHOTO XapaKTepa

114 KonTponbHas pabora: 1
"[TocnenoBaTenbHOCTH U TIpOrpeccuu”

115 Onpenenenue npeaena QyHKIUU B TOUKE U 1
(YHKLIHMU HETIPEPBIBHOM B TOUKE

116 3aa4i 0 MTHOBEHHOM CKOPOCTH U 1
KacaTeJIbHOU K rpaduKy QyHKIHNU

117 [TonsiTre mpon3BoOgHOU 1

118 [TonsiTre mpou3BoOAHOM 1

119 [IpaBuia BEIYHMCIIEHNN IPOU3BOIHON 1

120 IIpaBuiia BEIYMCIEHUI TPOU3BOIHOM 1

121 [IpaBuia BEIYHMCIIEHNN IPOU3BOIHON 1

122 IIpaBuiia BEIYMCIEHUI TPOU3BOIHOM 1

123 VYpaBHeHHE KacaTelbHON K rpaduKy 1
byHKIIIT

124 VYpaBHeHHe KacaTeTbHOU K TpaduKy 1
byHKIIIT

125 VYpaBHeHHEe KacaTeIbHOU K TpaduKy 1




byHKIIUN

126 YpaBHeHUEe KacaTeIbHOU 1
127 VYpaBHeHHE KacaTelbHOU 1
128 YpaBHEHHE KacaTelbHOU 1
129 YpaBHeHUEe KacaTeIbHOU 1
130 KonTponbnas padora: "[IpousBonnas” 1 1
131 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3 AL 1
3HaHuil: "YpaBHeHUs"
132 [ToBTOpEeHME, 06001IEHNE, CHCTEMATH3 AU 1
3HaHui: "YpaBHeHus"
133 Hroroast koHTpoIbHAs paboTa 1 1
134 [ToBTOpeHmEe, 00001IIEeHNE, CUCTEMATH3AIUS 1
3HaHui: "OyHkun"
135 HOBTOPGHI/IG, 00001IeHIEe, CUCTEMATH3AIUS 1
3HAHUU
136 HOBTOPCHI/IG, 000011IeHHE, CHUCTEMATH3AIIAS 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 136 1

I[TPOTPAMME




11 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne ara udposbie
w/n Tema ypoka Beero Kontpoasnbie IIpakTuyeckue fI[Sy'—IEHI/IH :)lﬁ[()l:ll;OBaTeJIbele
padoThI padoTsbI pecypes:
1 [ToBTopenue Tembl "[lokazaTenpHas u 1
norapudmudeckas GyHkus"
[ToBTOpenue temsl "[lokazarenbHble,
2 Jorapu(MHUIECcKUe, HppariOHAIbHBIC 1
ypaBHeHUs"
[ToBTOpenue temsl "[lokazarenbHble,
3 Jorapu(pMHUUECKUE U UPPATHOHATILHBIE 1
ypaBHEHUS"
[ToBTOpenue temsl "[lokazarenbHble,
4 JorapupMuUecKue U uppaloHaIbHbIe 1
ypaBHEHHUS"
5 OCHOBHBIE METOBI PELLIEHUS 1
II0Ka3aTeIbHBIX HEPABEHCTB
6 OcCHOBHBIE METOBI PELICHUS 1
II0Ka3aTeIbHBIX HEPABEHCTB
7 OCHOBHBIE METO/BI PELICHUS 1
MIOKa3aTeIbHbIX HEPABEHCTB
3 OCHOBHBIE METOABI PELLIEHUS 1
II0Ka3aTeIbHBIX HEPABEHCTB
9 OcCHOBHBIE METOBI PELIECHUS 1
JorapupMHUUECKUX HEPABEHCTB
10 OcCHOBHBIE METOBI PELICHUS 1




norapu)MUYECKUX HEPABEHCTB

OCHOBHEBIE MCTOJbI pCHICHUS

1 norapuMIUYECKUX HEPABEHCTB

12 OCHOBHBIE METO/IbI PELLICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

13 OCHOBHBIE METO/BI PELLIEHUS
HppaLMOHATIbHBIX HEPABEHCTB

14 OCHOBHBIE METO/IbI PELLICHUS
HppalMOHATIbHBIX HEPABEHCTB

15 OCHOBHbBIE METO/IbI PEILICHUS
UppalnoHaIbHbIX HEPABEHCTB

16 OcCHOBHBIE METO/BI PELLICHUS
HppalMOHATIbHBIX HEPABEHCTB
Kontponbnas padota "Pemenue

17 MOKa3aTeIbHBIX, JJOTapHU(PMUIECKUX U
HppalMOHATIbHBIX HEpaBeHcTRA"

18 Tpuronomerpuueckre GyHKIUH, UX
CBOWCTBA U TpapuKu

19 Tpuronomerpudeckne GyHKIUH, UX
CBOMCTBA U TrpaduKu

20 Tpuronomerpuueckre GyHKIUH, UX
CBOMCTBA U rpaduKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX

21 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

22 YPaBHEHUH C IIOMOILBIO

TpHFOHOMCTpPI‘-ICCKOfI OKPYKHOCTHU




OT60p KOpHEH TPUTOHOMETPHUUECKHUX

23 YpaBHEHHUH C TTOMOIIIBIO
TPUTOHOMETPHYECKON OKPYKHOCTH

24 Pemenue TpuroHoMeTpuuecKux
HEPAaBEHCTB

o5 Pemenue TpuroHoMeTpruuecKux
HEPaBEHCTB

26 Pemenue TpuroHoMeTpuuecKux
HEPaBEHCTB

97 Pemenue TpuroHoMeTpuuecKux
HEPABEHCTB

OHTpoOJIbHAs pabora: "I"paduku
K 0 "T

28 TPUTOHOMETPUUECKUX (DYHKIIHIA.
Tpuronomerpuyeckue HepaBeHCTBA"
[ToBTopenue Tembl "l[IpounsBoanas,

29 ABHEHHE KacaTelabHOMI"
yp

30 [ToBTOpenue temsl "IIponsBoaHas,
ypaBHEHHE KacaTeJIbHON"

31 IToBTOpenue tems! "[IponsBonHas,
ypaBHEHHE KacaTeIbHON"
IIpuMeHeHne MPOU3BOJHON K

32 UCCIIEeIOBaHHIO (PYHKIIHH Ha
MOHOTOHHOCTb Y KCTPEMYMBI
[IpuMeHeHne Mpou3BOHOM K

33 WCCIIeIOBAaHUIO (PYHKIMIA Ha
MOHOTOHHOCTb Y KCTPEMYMBI

34 [IpuMeHeHne Mpon3BOIHOM K

uccaeaoBaHuio pyHKIUI Ha




MOHOTOHHOCTB U 3KCTPEMYMBbI

35

36

37

[Ipumenenne npou3BOHON K
WCCIICIOBAHMIO (DYHKIIHI Ha
MOHOTOHHOCTb U SKCTPEMYMBI

[Ipumenenne npou3BOHON K
UCCIIeIOBaHMIO (PYHKIIHM Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBbI

[Ipumenenne npou3BOHON K
UCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI

38

Haxoxneaue HauOoJIbIIErO U
HAaUMEHBIIIETO 3HAYCHUS HETPEePHIBHON
(GyHKIIUU Ha OTpE3Ke

39

40

41

Haxoxxnenne HanOoIbIIero u
HAaMMEHBIIETO 3HAYCHHUS HETIPEPHIBHOM
(GYHKIIMHM Ha OTpe3Ke

Haxoxxnenne HaunOoIbIIero u
HaMMEHBIIETO 3HaYEeHUs HETIPEPHIBHOM
(GyHKIIMM Ha OTpe3Ke

Haxoxxnenune HaunOobIIero u
HaMMEHBIIETO 3HaYEeHUs HETIPEPHIBHOM
(GyHKINU Ha OTpe3Ke

42

Haxoxnenue HanOOJIBIIETO U
HAaUMEHBIIIETO 3HAUCHUS HEMPEPHIBHOMN
(GyHKIMU Ha OTpe3Ke

43

Haxoxnenue HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(GYHKIIMM Ha OTpe3Ke




44

[IpuMeHeHne NpoOu3BOJHON IS
HaXO0XKJICHHUs HAaWIy4llIero pelieHus B
MPUKJIAJHBIX 3a7a4ax

45

[IpuMeHeHne Npou3BOJHON IS
HaXO0XCHNS HaWIYy4Ilero peleHus B
IIPUKJIAIHBIX 3a7ja4ax

46

47

48

[Ipumenenue npou3BOIHOMN IS
OMpeJIeJICHUSI CKOPOCTU U YCKOPEHHUS
rporecca, 3aIaHHOTO (GOPMYIION UITH
rpaduxom

[IpuMeHeHne MpOU3BOTHOM /ISt
oTpeieNIeHUs] CKOPOCTH U YCKOPEHUS
mporecca, 3aIaHHOTO GOPMYJIION HITH
rpaduKoM

Kontponbnas padota: "UccnenoBanue
(GYHKIUH ¢ TOMOIIBIO TPOU3BOTHON"

49

[TepBooOpazHasi, OCHOBHOE CBOMCTBO
NepBOOOPA3HBIX

50

51

[lepBooOpa3Hble 35eMeHTapHbIX (QYHKIUH.
[IpaBuiia Hax0X/1€HNS IEPBOOOPA3HBIX
IlepBooOpazHbIe 1eMEHTAPHBIX ()YHKIUHA.
[TpaBuia HaX0XICHHS IEPBOOOPA3HBIX

52

NHuterpai. I'eoMeTpudecKnii CMBICI
UHTErpaja

53

54

Brruucnenue onpenenéHHoro HHTerpana
o gopmysne HoroTona-JIeliOnuna
Brruucnienue onpeaenéHHOro MHTErpana
o ¢opmyne HeroTona-JleiiOHuma




[Ipumenenne uHTErpaia s HaX 0K ICHUS

55 .
IUI0IIAAEH IIOCKUX GUryp

56 [TpuMeHeHne UHTErpaa A HAXOXKACHUS
00BEMOB reOMETPUIECKHX TET

57 Kontponbnas padota: "[lepBoobpazHas u
uHTerpan
KomiuiekcHble uncna. AnreOpanueckas u

58 TPUTOHOMETpUYECKast (POpMBbI 3anucu
KOMILJIEKCHOT'O YHCIIa
KomriekcHeie uncna. AnreOpanyeckas u

59 TPUTOHOMETpHUYECKask (POPMBI 3arucu
KOMILIEKCHOTO YHCIIa

50 Apudmernueckue onepanum ¢
KOMIUIEKCHBIMHU YHCIIaMHU

61 Apudmernueckue onepanum ¢
KOMIUIEKCHBIMU YU CJIaMU

62 N300paxeHne KOMITJIEKCHBIX YHCE Ha
KOOPJAMHATHOM TNIOCKOCTH

63 N300pakeHre KOMIUIEKCHBIX YHCell Ha
KOOPJAMHATHOW TNIOCKOCTH

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

65 ®opmyna Myaspa. KopHu n-oii ctenenu
13 KOMIUIEKCHOTO YHCITa
[TpuMeHeHre KOMIUIEKCHBIX YMCeN JUIs

66 peteHust GU3NYECKUX U reOMEeTPUIECKUX
3a1a4y

67 Kontponsnas padora: "KomruiekcHbie




yucia"

68 HarypanbHble u 1ienple yucia

69 HarypanbHble 1 1ienpie yncia

20 [TpuMmeHeHHEe TPU3HAKOB ACTUMOCTH
LEJIBIX YHCell

7 [IpumeHeHne MpU3HAKOB AETUMOCTH
LEJbIX YUCEeIl

79 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH
uensix yucen: HOJl u HOK

73 [IpumeHneHne MpU3HAKOB AETUMOCTH
uensix yucen: HOJl u HOK

74 [IpumeHeHne MpU3HAKOB AETUMOCTH
LEJBIX YUCEII: OCTATKH 10 MOIYJIIO

75 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH
HEJIBIX YHCEI: OCTATKH 110 MOJYIIO
[IpuMmeHeHne MPU3HAKOB AETUMOCTH

76 EJIBIX YMCEIT: ATOpuT™M EBKiMaa muis
peleHwust 3a/1a49 B IeITBIX YUCIIaX
Cucrema ¥ COBOKYITHOCTh YPaBHEHHI.

77 PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CIIEJICTBUS
Cucrema ¥ COBOKYITHOCTh YPaBHEHHI.

78 PaBHOCUIIbHBIE CHCTEMBI H CUCTEMBI-
CIIEJICTBUS

79 OCHOBHBIE METOBI PEIICHUS CUCTEM U
COBOKYITHOCTEMN pallMOHAJIbHBIX YPABHEHHI

80 OCHOBHBIE METOBI PEUICHUSI CUCTEM U

COBOKYITHOCTEN UPpALlMOHATIBLHBIX




YpaBHEHUU

81

82

83

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHbBIX
YpaBHEHUU

OcCHOBHBIE METObI PELICHUSI CUCTEM U
COBOKYITHOCTEH MOKAa3aTeIbHBIX
ypaBHEHUU

OCHOBHBIE METO/Ibl PELLICHHSI CUCTEM U
COBOKYIIHOCTEH JIorapu(pMU4eCKUxX
ypaBHEHUH

84

OCHOBHBIE METOJIbI PELICHHS CUCTEM U
COBOKYITHOCTEH JIOTapu(hMUIECKUX
ypaBHEHUH

85

[IpuMeHeHne CUCTEM K PELICHUIO
MaTeMaTHYeCKUX 3a/1a4 U 33/1a4 U3
pa3IMYHbIX 00JacTel HayKH U peaslbHON
YKWU3HH, HHTEPIIPETALUs TOJTY4CHHBIX
pe3yabTaToB

86

[IpuMeHeHne cUCTEM K pELIEHUIO
MaTeMaTHYeCKUX 3a/1a4 U 3a]a4 U3
pa3IMYHbIX 00JacTel HayKH U pealbHON
YKWU3HH, HHTEPIIPETALUs TOJTY4EHHBIX
pe3yabTaToB

87

[IpuMeHeHrne HEpAaBEHCTB K PEIICHHUIO
MaTeMaTHYeCKUX 3a/1a4 U 33]1a4 U3
pa3IMYHbIX 00JacTei HayKH U peallbHON
YKWU3HH, HHTEPIIPETALUS TOJTYYEHHBIX
pe3yabTaToB




88

PanyoHanbHbIE ypaBHEHMS C TapaMeTpaMu

PaI_[I/IOHaJ'H:HBIC HCpaBCHCTBA C

89
napameTpamu

90 PanmonansHble cUCTEMBI C TapaMeTpaMu

91 HppauunoHnanbHble ypaBHEHMS,
HEPaBEHCTBA C TapaMeTPaMHu

92 WppanmoHnanbHble CUCTEMBI C
napameTpamu

93 [TokasarenpHBIC ypaBHEHUS, HEPABEHCTBA C
napameTpamu

94 [TokasareapHBIC CUCTEMEI C ITApaMeTpaMu

05 Jlorapudmuueckue ypaBHEeHUS,
HEPaBEHCTBA C apaMeTpaMHu

9 Jlorapudmuaeckne CUCTEMBI C
napameTpamu

97 Tpuronomerpuyeckue ypaBHEHHUS C
napameTpamu

08 TpuronomeTpruyeckue HepaBeHCTBA C
napameTpamu

99 TpuUroHOMETPUYECKUE CHCTEMBI C
napameTpamu
[TocTpoenue u uccienoBaHue

100 MaTEeMaTHYECKHUX MOJIEIICH PeaTbHBIX
CUTYalllil C MOMOIIBIO YPAaBHEHUH C
rapameTpamMmu
[TocTpoenue u uccienoBaHmue

101 MaTeMaTUYECKUX MOJIENIEH peaabHbIX

CUTYyalllil C MOMOIIBIO CUCTEM YPaBHEHUM




C rapaMeTpamMu

HOCTpOGHI/IC H UCCJIICOOBAHUC
MaATCMAaTHUYCCKUX Moneneﬁ PCAJIbHBIX

102
CUTYaIUH C IIOMOILBIO CUCTEM YpPaBHEHUM

C rapaMeTpamMu

103 Kontponbnas padoTa: "YpaBHeHUs U
CHUCTEMbI YpaBHEHUI"

[ToBTOpeHME, 0000IIEHNE,

104
cucTteMaTusanus 3HaHuil: "YpaBHeHus'

105 [ToBTOpeHue, 0600IEeHNE,

cucTeMarusanus 3HaHui: "YpaBHeHnus"

[ToBTOpeHME, 0000MIIECHNE,

106
cucTteMaTusanus 3HaHuil: "YpaBHeHus'

[ToBTOpeHue, 06001IEeHNE,
107 cucTeMaTu3alus 3HaHuil: "YpaBHEHHUS.
Cucremsl ypaBHeHUI"

[ToBTOpenue, 0600IIEHNE,
108 CUCTEeMaTH3aIvsl 3HaHWH: Y paBHEHUSI.
Cucremsbl ypaBHeHUI"

109 [ToBTOpenue, 06001IEHNE,
cucteMaTtu3aius 3Hanuii: "HepaBencraa"

[ToBTOpenue, 06001IeHNE,

110
cucreMmarnsanus 3HaHui: "HepaBeHncraa"

111 [ToBTOpenue, 0600MIEHNE,
cuctemaTtusanusa 3Hannii: "HepaBencrsa"

112 [ToBTOpenue, 06001IeHNE,
cucteMaTtu3anus 3Hanuii: "HepaBencraa"

113 [ToBTOpenue, 06001IeHNE,




cucreMmarusanus 3Hanui: "lIponsBoanas u
e€ mpuMeHeHue"

114

115

116

[ToBTOpeHue, 060061IeHNE,
cucreMmarusauus 3Hanui: "lIponsBoanas u
e€ npumeHeHue"

[ToBTOpeHME, 0000MIECHNE,
cucrtematusanus 3Hanuii: "[IpousBoHas u
e€ npumeHeHue"

[ToBTOpeHME, 0000IIEHNE,
cucrtematuzanus 3Hanuii: "[IpousBoHas u
e€ mpuMeHeHue"

117

[ToBTOpeHue, 06001IEeHNE,
cucrtematuzanus 3Hanuii: "[IpousBoHas u
e€ nmpuMeHeHue"

118

[ToBTOpeHue, 06001IEeHNE,
cucreMaTtu3aius 3Hanuii: "MaTerpan u ero
npuMeHexnue"

119

120

121

[ToBTOpenue, 060061IeHNE,
cucreMaTtu3aius 3Hanuit: "MaTerpan u ero
npuMeHenue"

[ToBTOpenue, 060061IeHNE,
cucremMaru3anus 3HaHuii: "MHTerpan u ero
IpuMeHeHue"

[ToBTOpenue, 06001IeHNE,
cucTeMaTu3alus 3HaHu: "OyHkuuu'

122

123

[ToBTOpenue, o6o0mEeHNE,

cucTeMaTu3amus 3Hanui: "OyHKmn"

[ToBTOpenue, 060061IeHNE,




cucTeMaTu3aius 3Hanuii: "Oynkuun"

[ToBTOpeHME, 0000IIECHNE,

124 . " 1
cucTeMaTu3anus 3HaHui: "D yHKIH

125 Hrorosas koHTpoabHas paboTa 1

126 Hrorosas KoHTpoOJIbHAsI paboTa

127 [ToBTOpEHME, 0606H.[CHI:I€, 1
CHUCTEMAaTHU3AIUs 3HAHHH

128 [ToBTOpEHME, 06061ueH1:16, 1
CHCTEMAaTH3AIMs 3HAHHUH

129 [ToBTOpEHME, 0606IJ_IGHI:IC, 1
CHCTEMAaTH3AIM 3HAHHH

130 [ToBTOpEHME, 0606H_[eHI:Ie, 1
CHUCTEMAaTHU3AIMs 3HAHHH

131 [ToBTOpEHME, 06061ueH1:16, 1
CHCTEMAaTH3AIMs 3HAHHH

132 [ToBTOpEHwUeE, 0606H.[CHI:IC, 1
CHCTEMAaTH3AIM 3HAHHIMA

133 [ToBTOpEHwUe, 0606H.[CHI:IC, 1
CUCTEMaTHU3AIUs 3HAHHUH

134 [ToBTOpeEHue, 0606HI€HI:IG, 1
CHCTEMAaTH3AIMS 3HAHHMA

135 [ToBTOpeHwue, 06o6meHI:1e, 1
CHCTEMATH3AIMS 3HAHMIMA

136 [ToBTOpeHwUe, 0606meH1fe, 1
CUCTEMATHU3AIUs 3HAHHH

OBIIEE KOJIMYECTBO YACOB I1O 136

[TPO'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



