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INOACHUTEJIbBHAS 3AIINCKA

VYueOHblii Kypc «AnreOpa W Havalla MaTeMaTHUECKOTO aHallM3a» SBISETCS OJHUM H3
Haubosee 3HAUYMMBIX B IPOrpaMMe CpelHero ooiiero o0Opa3oBaHUs, MOCKOJIBbKY, C OJHOMI
CTOPOHBI, OH OOEeCHe4YMBaeT WHCTPYMEHTANbHYIO 0a3y i H3Y4YeHHs] BCEX ECTECTBEHHO-
HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (POPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBIILICHHUE
o0yJaromuxcsi Ha ypOBHE, HEOOXOIMMOM Uil OCBOCHHMS HH(OPMATHKH, OOIIECTBO3HAHMA,
UCTOPUH, CIIOBECHOCTH U JpPYyruX JUCHMIUIMH. B pamkax maHHOro y4deOHOro Kypca
oOydaroluecsi OBJAJIEBAIOT YHHUBEPCAIbHBIM  SI3bIKOM COBPEMEHHON HayKd, KOTopas
dbopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMAaTUIECKOU opme.

VY4eOHblil Kypc anreOppl W Hayal MaTeMaTHYECKOTO aHAJIM3a 3aKJIAJbIBA€T OCHOBY IS
YCIEIIHOTO OBJIAJCHUS 3aKOHaMU (PU3UKHU, XUMHH, OWUOJOrMH, TOHUMAaHHUS OCHOBHBIX
TEHACHIIMIA pPa3BUTHS AKOHOMUKH M OOUIECTBEHHOM J>XU3HHU, IO3BOJISIET OPHUEHTHPOBATHCS B
COBPEMEHHBIX IH(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSIX, YBEPEHHO HCIOJIB30BATh WX IS
JTAIBHEWIET0 o00pa3oBaHWs W B IIOBCEJIHEBHON JKM3HM. B TO ke Bpemsl OBJIaJeHUE
a0CTPaKTHBIMHU U JIOTUYECKH CTPOTUMHU KOHCTPYKIUSMHU anreOpbl 1 MaTeMaTHYEeCKOrO aHaIHu3a
pa3BUBAaeT YMEHHE HAaxXOJUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATH HCTUHHOCThH, JOKa3bIBATh
YTBEPAKACHUSI C IOMOLIBI0 UHIYKIIMK U pacCyk1aTh JeAYKTUBHO, HCIOIb30BaTh 0000IIEHUE U
KOHKpEeTH3alulo, a0CTparupoBaHUE U aHAJIOTHI0, (OPMHUPYET KpPEaTUBHOE U KPUTHUECKOE
MBIIIUICHHE.

B xone m3yueHus ydeOHOro kypca «Anrebpa M Hayalga MaTeMaTHYeCKOTo aHaIu3a»
oOydaronuecss MOJy4YaloT HOBBIA ONBIT PELICHUS NPUKIATHBIX 3a7ad, CaMOCTOSITEILHOTO
MOCTPOCHUS MaTeMaTHYEeCKUX MOJIENeH pealbHbIX CUTyalUd, UHTEpPIpPETaluu MOJy4EeHHBIX
pELIEHUH, 3HAKOMSTCA C IPUMEpaMU MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B NMPUPOJE, HAYKE U
HCKYCCTBE, C BBIIAIOIIMMUCS MaTEMATUYECKUMU OTKPBITHSIMU U UX aBTOPAMH.

VY4eOHbIl Kypc o0safaeT 3HAYMTEIbHBIM BOCHUTATEIbHBIM IOTEHIIMAJIOM, KOTOPBIH
peanusyercss Kak uyepe3 ydeOHbI MarepHuall, CIOCOOCTBYIOUMN (OPMUPOBAHHUIO HAYYHOI'O
MHUpPOBO33pEHHUs, TaKk U yepe3 crneuupuky ydyeOHOM  JesTenbHOCTH, Tpelyromen
IPOJODKUTENPHON  KOHUEHTpAallMM  BHUMAaHMs, CaMOCTOSTENBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a IOJIY4YECHHBIN pe3ylbTar.

B ocHoBe Meronuku oOyueHus anreOpe M HayajlaM MaTeMAaTUYECKOTO aHalIMU3a JIEKUT
JeSTeIbHOCTHBIN MPUHIUI O0yYEHUSI.

B ctpykType yueOHOro kypca «Anredpa v Hayajga MaTeMaTUYeCKOro aHaIN3a» BbIAETICHbI
CIIEYIOIIME COAEPKATENBHO-METOAUYECKHE JUHUM: «Uucina U BblUUCICHUS», «DYHKIMM U
rpadukn», «YpaBHEHHUS U HEpaBEHCTBa», «Havama maTemaTudeckoro anammsay, «MHOXeCTBa U
Joruka». Bce OCHOBHBIE cOnEp)KaTEIbHO-METOAWYECKUE JIMHUM H3Y4aroTCsl Ha MPOTSHKEHUU
JBYX JIeT oOy4eHMs Ha ypOBHE CpPEIHEro o0Iero oOpa3oBaHMs, €CTECTBEHHO IOMOJHSIS IPYTr
Jpyra M TOCTENEHHO HAaCHIIIAACh HOBBIMH TeMaMM M pasjenamu. J[aHHBIA ydeOHbBIH Kypc
ABIIIETCS. WHTETPaTHBHBIM, IIOCKOJIBKY OOBEIMHAET B ce0e CcoJiepiKaHue HEeCKOJbKUX
MaTeMaTUYeCKUX AMCLUUIUIMH, TaKUX Kak anredpa, TPUrOHOMETpHs, MaTeMaTHUYeCKUN aHalus,
TEOpHsl MHOXECTB, MareMarudeckas Joruka u apyrue. Ilo mepe Toro kak oOyuarormmecs
OBIIICBalOT BcE Oojiee IIMPOKUM MaTeMaTHYECKUM ammaparoM, Yy HHUX IOCIEI0BaTEIBHO
dbopMupyeTcss U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYECKYI0 MOJIeNb pPeaJbHOM
CUTyalluu, MPUMEHATh 3HAHUS, MOJYYCHHBIE MPU H3YUYEHUH Y4eOHOro Kypca, AJs peuieHHs
CaMOCTOSITENIbHO C(POPMYTUPOBAHHON MaTeMaTHYECKOM 3aay, a 3aTeM HHTEPIPETUPOBATH
CBOM OTBeET.



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, TIpeICTaBICHUsS 3aKOHOMEPHOCTEM M 3aBUCUMOCTEH B BUJIE PABEHCTB U HEPABEHCTB.
Anrebpa npeiaraet 3QheKTUBHBIE 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  Y4eOHOrO  Kypca, TIOCKOJBKY B  KakKOM-TO CMBICIE  3aaaéT
MOCJIEIOBATEILHOCTh ~ M3YYEHHUs1  Marepuana. V3ydeHue  CTEnmeHHOH, IOKa3aTelIbHOM,
norapupMUUECKON U TPUTOHOMETPUYECKUX (DYHKIUH, UX CBOMCTB U rpauKOB, UCIIOJIL30BAHNE
GyHKIME Ui peleHust 3ajad W3 JPYTUX Y4eOHBIX MPEeIMETOB W pealbHOW JKHU3HH 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 TIOCTPOCHUS 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 MaTepual yueOHOTO Kypca HIMPOKO MCHOJB3YETCs IS PEIICHHS TMPHUKJIATHBIX
3amau. [lpu pemieHMH peaNbHBIX TMPAKTHYECKUX  3a7ad  OOydJaroniuecss pa3BUBAIOT
HAOIOIaTEIbHOCTh, YMEHHUE HAXOIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIOIB30BATh
aHAJIOTHUIO, 0000IIaTh M KOHKPETH3UPOBATh MpoOiemy. JledareapbHOCTh MO (HOPMHPOBAHHIO
HABBIKOB PEIICHHS MPUKIIATHBIX 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 ygaca: B 10 xmacce — 136 yacoB (4 uvaca B Heneno), B 11 kmacce — 136 yvacoB (4 yaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yucia ¥ BLIYMCICHHA

Panmonanbupie uncina. OOBIKHOBEHHBIE U JECSITUYHBIE APOOH, MPOIEHTHI, OECKOHEUHBIE
nepuoauieckue apobu. Ilpumenenue apoOeil ¥ MPOLEHTOB Ui pEIICHHs MPUKIaTHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUHN U peaTbHON KU3HHU.

JelicTBuTenpHble yKcaa. PanMoHanbHble W MppalMOHaNbHBIE uucia. Apudmernueckue
ornepauuu ¢ JCHCTBUTEIBHBIMHM 4YHCIaMH. MOAynb AEHCTBUTEIBLHOIO YHCIA M €r0 CBOMCTBA.
[TpuOn>kE€HHBIE BBIYMCIECHUS, IIpaBWJIa OKPYIJIEHWs, MPUKHUIKA U OLIEHKAa pe3ynbTara
BBIYMCIICHUM.

Crenenb ¢ nenbM nokasateneM. bunom Herotona. Vcnonb3oBanue noaxossieit popmbl
3alACU AEUCTBUTEIBHBIX YUCEI I PEIIEHUS IPAKTUYECKUX 3a7a4 U IPEJCTABICHUS JAHHBIX.

ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHHU U €ro CBOMCTBA.

CremneHp ¢ palMOHAJIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JAEWCTBUTEIbHBIM
IIOKA3aTeJIEM.

Jlorapudm umncna. CoiicTBa jgorapudma. JlecaTuuHble U HaTypalibHbIE JIOrapu(MBbI.

CuHyc, KOCUHYC, TAHT€HC, KOTAaHI'€HC YHMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCUHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHHUs M HEPABEHCTBA

ToxnecTBa W TOXIECTBEHHble MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPaBHEHUS.
PaBHOCWIIBHBIE ypaBHEHUS U ypaBHEHM-CIIeICTBHS. HepaBeHCTBO, penieHne HepaBeHCTBA.

OcHOBHBIE METO/IbI PEIICHUSI LENbIX U IPOOHO-pAIlMOHATIBHBIX YPAaBHEHUN M HEPABEHCTB.
MHorousnessl OT OJHOM NEpeMEHHOH. JleneHue MHOroudjgeHa Ha MHOTOUYIEH C OCTATKOM.
Teopema be3y. MHorousnens! ¢ nensiMu koddduuuentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUH, COJIEPIKAINX CTENIEHU U KOPHH.

UppanuonaneHble  ypaBHeHUS. (OCHOBHBIE METOAbl PEUICHHS  HPPALMOHAIBHBIX
YpaBHEHUM.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS IT0KA3aTEIbHBIX YPABHEHUI.

[Tpeobpa3zoBanue BbIpaKeHHM, ColepKalIiX Jorapudmal.

Jlorapudmuueckue ypaBHeHUS. OCHOBHBIE METOJbl PELIECHUS JIOTapU(PMUUECKUX
YpaBHEHUM.

OcHoBHBIE TpUroHOMeTpudeckne (opmyinel. [IpeobpazoBaHue TPUTOHOMETPUUYECKUX
BBIPAKEHUI. Pelllenre TpuroHoMeTpu4ecKux ypaBHEHHM.

Pemenne cucreMm JMHEWHBIX ypaBHEHMM. MaTpuma CHUCTEMBI JIMHEWHBIX YpPaBHEHMI.
Onpenenurens MaTtpuipl 2X2, €ro T€OMETPUYECKUH CMBICI U CBOMCTBA, BBIYHMCIEHHUE €T0
3HAUEHUs, IPUMEHEHHE ONPENEIUTENS IS PEIICHNs] CUCTEMBI JIMHEWHBIX ypaBHEHM. Pemenne
MPUKIIAHBIX 3a/1a4 C IOMOIIBIO CUCTEMBI JIMHEWHBIX ypaBHEHMI. McciiemoBanne MoCTpOCHHON
MOJIEJIN ¢ TOMOILBIO MaTPHI] M OIIPEAEITUTENEH.

IlocTpoeHre MaTeMaTHYEeCKUX MOJENEW peajabHOM CUTYallUd C IIOMOIIBI) YPAaBHEHUU U
HepaBeHCTB. IIpuMeHeHHne ypaBHEHUN M HEPAaBEHCTB K DPELIECHUI0 MaTEeMaTHMUYECKUX 3adad U
3a/1a4y U3 pa3InIHBIX 00JIaCTEH HAYKU U PeaIbHON KU3HH.

DOyHKIUM 4 rpadpuKu

OyHKIMs, crnocodbl 3anaHus (QyHKuuu. B3ammuo obOpatsbie (yHkiun. Kommosuius
¢ynkuuit. ['paduk dpynkuuu. DnemeHTapHbIE TPeoOpazoBaHus rpauKOB QYHKIHIA.



OO6nacth onpeeneHns 1 MHOXKECTBO 3HaueHnd ¢GyHkumu. Hymu ¢ynknuu. [TpomexyTku
3HaKonocTossHcTBa. YETHbie n HeuéTtHhle QyHKUMHU. [lepuogmueckue ¢yHkumu. IlpomexyTku
MOHOTOHHOCTH (yHKIMU. MakcUMyMbl 1 MUHUMYMBbI (pyHKIMH. Hanbomnbinee 1 HauMeHbIIee
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 rpaduxk KopHs N-0il cTeneHu kak (yHKUHMHM OOpaTHOW CTENEHU C HATypabHBIM
MIOKa3aTeJIEeM.

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

TpuronomeTpuyeckass OKpPYXHOCTb, ONpPEIEICHHE TPUTOHOMETPUUYECKUX (PYHKIUN
YHMCJIIOBOI'O apIyMEHTA.

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

Hayana maTemMaTn4yeckoro aHajamsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHuUs MOCIE0BaTeIbHOCTEH. MeTo1 MaTeMaTH4eCcKon
UHAYKIUU. MOHOTOHHBIE M OTpPaHUYEHHBbIE MOCIEA0BaTENbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHaJIM3a KaK aHajln3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckas U reoMeTpuueckas  mporpeccud. beckoHeyHo — yObIBaromias
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO yOBIBAIOLIEH IeOMETPUUYECKONW MPOTpPEeCCHH.
JIMHENHBI M AKCHOHEHUUAIbHBIM pocT. Yumcino e. dopMyrna CIOXKHBIX MPOLEHTOB.
Hcrionbs30BaHne NPOTPECCUN ISl pELIEHUS PEAVIBHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBuble (yHKIMM W MX cBoWcTBa. TOUYkM pa3pbiBa. ACHUMITOTHI TpaduKOB
¢ynkuunii. CBoiicTBa (DyHKIMI HENMpepbIBHBIX Ha OTpe3ke. MeToj MHTEpBAJIOB JUIsl pEIIeHUs
HepaBeHCTB. [IprMeHeHne CBOMCTB HEeNPephIBHBIX (YHKIIUM JIsl peIIeHUs 3a/1a4.

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

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

MHo:xecTBa M JIOTHKA

MHOXecCTBO, Onepalvy HajJl MHOXKXECTBAMU M UX CBOMCTBa. /{narpammel Ditnepa—Benna.
[IpuMeHeHNnEe TEOpEeTUKO-MHOKECTBEHHOIO ammnapara Julid ONUCaHUs pealbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YyUeOHBIX MPEIMETOB.

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

11 KUIIACC

Yuciaa 1 BLIYHCTICHUSA

Harypanbabie u mensle uucna. [IprumeHeHHME NPU3HAKOB JEIMMOCTH LEIBIX YHCEll,
HanOonbImi o0mui nenutens (nanee — HOJl) u Haumensiee obmee kpatHoe (manee — HOK),
OCTaTKOB MO MOAYJII0, airopuT™Ma EBKIKMIa 7151 penieHus 3aa4 B LEJIbIX YHCIaxX.

KommiekcHpie uwncna. AnreOpandeckas W TPUTOHOMETpHYECKass (QOpMBI  3amucHu
KOMIUIEKCHOTO 4YuCiIa. ApupMETHYECKHE ONEpalud ¢ KOMIUIEKCHBIME unciamu. M300paxkeHue
KOMIUIEKCHBIX YHMCET HAa KOOpAUHATHOH IockocTu. @opmyna Myaspa. Kopau N-oii crenenu u3



KOMIUIEKCHOTO uHcia. [IpuMeHeHne KOMIUIEKCHBIX YHced [UIsl pelieHus (GU3HYECKuX u
FeOMETPUUYECKUX 3a/a4.

YpaBHeHHUs M HEpABEHCTBA

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

OT6op KOpHEH TPUTOHOMETPUUYECKUX YpPaBHEHUH C MOMOILBI0 TPUTOHOMETPUUECKOM
OKPY’KHOCTH. PernieHue TpuroHoMeTpuyeCKuX HEPaBEHCTB.

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

OCHOBHBIE METO/IbI PELIEHUS UPPAIIUOHAJIBHBIX HEPABEHCTB.

OcHOBHBIE =~ METOABl  PELIEHUS CUCTEM U  COBOKYIHOCTEH  PallMOHAJIbHBIX,
UppalMOHATIBHBIX, TOKA3aTEIbHBIX U JIOTapU()MUIECKUX YPAaBHEHHM.

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 rpapuku

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.

Ucnonbs3zoBanue rpadukoB (QPyHKIUN 7 HCCIEIOBAHUSA TPOILIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYruX yUeOHBIX MPEAMETOB U pealbHON KU3HU.

Havana maTeMaTH4eCKOro aHaJIM3a

[TpruMeHeHMe MPOU3BOAHOM K UCCIEN0BAaHUIO (PYHKIIUH HA MOHOTOHHOCTb U 3KCTPEMYMBI.
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.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO MepBo0Opa3HbIX. [lepBooOpa3HbIe AIEMEHTapHBIX
byukuuii. [IpaBuna HaxoXAeHUS IEPBOOOPA3HBIX.

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

[IpumeHeHune wWHTerpana Uil HAXOXKACHUS IUIOWAAed 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 VPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpaaaHCKOro BOCIUTAHMS:

c(hOPpMUPOBAHHOCTh TPAKIAHCKOW TMO3UIIMK  OOy4YaroIIerocs Kak aKTHBHOTO |
OTBETCTBEHHOT'O WJIE€HAa POCCHUHCKOro OOIIeCTBa, MPEJICTaBICHUE O MAaTEMAaTHYECKHMX OCHOBaX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHH, NPOLEAYp TIpakJIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHE B3aWMOJCHCTBOBATh C COIMAIBLHBIMH WHCTHUTYTaAMH B
COOTBETCTBUU C UX (PYHKITUSMHU U HA3HAUCHUEM,;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON MICHTHYHOCTH, YBAXKEHUS K MPOILJIOMY U
HACTOAIIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHUCKHUX
MaTeMaTUKOB M POCCUMCKON MAaTeMaTHYECKOW IIKOJIbI, MCHOJIb30BAHUE ITUX JOCTH)KECHUU B
JIPYTUX HayKax, TEXHOJIOTHUSX, cpepax SKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHWE  JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O0 CO3HAHMS, STUUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTH)KEHU HAyKu U JESTENbHOCTbIO YUYEHOI'O, OCO3HAHME JIMYHOTO BKJIaJa B IMOCTPOCHHE
YCTOHYMBOTO OyIyIIEro;

4) 3cTeTUYECKOr0 BOCTIMTAHMSI:

ACTETUYECKOE  OTHOLIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, peHIeHHWH, pacCyXIeHUu#H, BOCIPUUMUYUBOCTh K
MaTEeMaTUYECKUM aCTeKTaM Pa3jIuvyHbIX BUJOB UCKYCCTBA;

5) pu3uveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MAaTEMaTHUECKUE 3HAHUSI B HHTEPECax 3JI0pPOBOTO
u Oe3omacHOro obpasa >XU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PETryNsapHas Quandeckas akTUBHOCTD ),
(bu3HIEeCcKOe COBEPIIICHCTBOBAHUE MTPH 3aHSITHIX CIIOPTHBHO-030POBUTEIHHON IEATETLHOCTHIO,

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTH K TPYIly, OCO3HAHUE IICHHOCTH TPYI0JII00Us, HHTEpEC K Pa3IUYHbIM cdepam
npohecCHOHANBEHOM JEeSITENbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKON W e€ MPHIOKEHUSIMH, YMEHUE
COBEpINaTh OCO3HAHHBIA BBHIOOp Oynymied mpodeccut W pearn30BBIBATH COOCTBEHHBIC
KU3HCHHBIC TUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTHUYEeCKOMY OO0Opa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YUaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HaNlpaBIe€HHOCTH;

7) IKOJIOrM4€eCcKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh JKOJIOTMYECKOW KYyJIbTYpbl, TOHHUMAHWE BIUSHUS COIUAIBHO-
SKOHOMHUYECKUX TIPOLIECCOB HA COCTOSIHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
I00ANFHOTO — XapakTepa  JKOJOTHMYECKHX  MpoOJieM, OpHEeHTalus Ha  [PUMEHEHHE
MaTeMaTUYeCKUX 3HAHUW JJIs pelIeHUs 3a7ad B 00JIACTH OKpYKAIOUIeH Cpeibl, TNIAaHUPOBAHUE
MOCTYNKOB M OLIEHKH UX BO3MOKHBIX MOCIEACTBUM I OKPYXKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOI0 O3HAHMA:



C(OPMHPOBAHHOCTh 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 MATEMAaTU4YECKOU KyJIbTYpOU KaK CPEICTBOM IO3HAHUS MUDPA,
TOTOBHOCTH OCYILECTBIIATH IPOCKTHYIO M UCCIIEN0BATEIbCKYIO IEATEIbHOCTh MHINBAYaIbHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

bazoBble JjornuecKkue JeicTBUSA:

BBISIBIIAT U XapaKTEPU30BaTh CYIIECTBCHHBIC MPU3HAKH MATEMAaTHYECKUX OOBEKTOB,
MOHITHUM, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH ONpEAETCHUS TMOHATHUH,
YCTaHABIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(PUKALMK, OCHOBAaHUA [UIsi 000OIIeHUs u
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3A;

BOCIIPUHUMATh, (HOPMYIHPOBATH W MPEOOPA3OBBIBATH CYKICHUS: YTBEPAUTCIBHBIC WU
OTpHUIaTeNIbHbIE, EAMHIYHBIC, YACTHBIE U OOIINE, YCIOBHBIE,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpEUYUs B (pakTax,
JNAHHBIX, HAONIOACHUSIX W  YTBEPXKACHHSAX, TNpemjaraTb KPUTEPUU JJIS  BBISIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;

JiefaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOU€HHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEIILHO JIOKA3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPKACHUH (TIpsIMBbIE U
OT TMPOTHUBHOTO), BBICTPAWBATh AaApPTyMEHTAIMIO, MPUBOIAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXKICHHS 1 BHIBOJIBI;

BBIOMpaTh CHoco0 pemieHus YydeOHOW 3agaud (CpaBHMBATh HECKOJIBKO BapHaHTOB
peuieHusi, BBIOMpaTh HamOoJiee TMOAXOMAUIUNH C YYETOM CAMOCTOSITEIILHO BBIJCIICHHBIX
KpUTEPUEB).

ba3zoBble ucciieqoBaTe/IbCKHE 1eHCTBUA:

HCIIONIb30BATh BOIMPOCHI KaK MCCIEN0BATENLCKUI HHCTPYMEHT MO3HAHUA, POPMYIHUPOBAThH
BOIPOCHI, (DUKCUPYIOIIHE TPOTUBOpPEUHEe, MpoOJieMy, yCTaHABIMBATh HCKOMOE W JaHHOE,
(bopMHUpPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO, MHCHHE,

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA ~ HKCIIEPUMEHT, HCCIIEIOBAHHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYECKOTO OOBEKTa, SBIEHUS, MPOIECCa, BBISIBICHHUIO
3aBUCUMOCTEHN MEXITy 00BEKTaMH, SIBJICHUSIMHU, TTPOLIECCAMU;

CaMOCTOSITENIbHO (hOpMyIHpOBaTH 0OOOIICHHUS M BBIBOJBI MO pe3yabTaTaM MPOBEIEHHOTO
HAOIIO/IEHUsI, UCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYUEHHBIX PE3yJlbTaTOB, BHIBOJOB U
0000I1IEHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIABUTATH MPEIIIOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISBJISITH JePUIUTHI HHPOPMAITUH, JAHHBIX, HEOOXOAMMBIX I OTBETa Ha BOIPOC W JJIS
pelIeHMs 3a1a4H;

BbIOMpaTh HMHGOPMALMI0O M3 HCTOYHHUKOB  Ppa3MYHBIX THUIOB, AaHAJIU3UPOBATb,
CUCTEeMATH3UPOBATh W HMHTEPIPETUPOBATH HH(DOPMANMIO pPA3IMYHBIX BHIOB U  (Qopm
MIPE/ICTABIICHHUS;



CTPYKTYpUpOBaTh  HMHGpOpMALMIO, MPEACTaBIATh €€ B  pa3IuuHbIX  (opMmax,
WITIOCTPUPOBATH IpadUuecKy;

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

KoMMyHUKAaTHBHBbIE YHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCIIPUHUMATh M (OPMYIMPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LIEJISMH
OO0IeHHs, SICHO, TOYHO, TPAaMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAax, JaBaTb IMOJACHCHHUA II0 XOA4Y PpCHICHHUA 3aladyud, KOMMCHTHUPOBATH HOJIy‘IGHHLIﬁ
pe3yJbTar;

B XO0Jle 00CYXIEHHs 3a7aBaTh BOIPOCH IO CYIIECTBY OOCYXIAaeMOH TeMbI, IpOOIeMBl,
pelnraeMoi 3a1auu, BHICKA3bIBATh MJCH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOH
CYKACHUA C CYXIACHUAMH APYIrUX YYaCTHUKOB AHaJIora, O6Hapy)KI/IBaTI) pasiiniuc u CXOACTBO
MO3UINH, B KOPPEKTHOH hopMe GOpMYITUPOBATH PAa3HOTIIACHSI, CBOU BO3PAKCHUS;

IPE/CTAaBIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIIEPHMEHTa, MCCIEIOBAaHMS, IPOEKTa,
CaMOCTOATENIFHO BBIOMpATh (opMar BBICTYIUICHHS C y4ETOM 33/4a4 NPE3CHTAMH |
0COOEHHOCTEHN ayAUTOPHH.

PeryasiTuBHble yHHBepcaJibHbIe y4eOHbIe 1eiicTBUS

Camoopranuzanus:

COCTaBJIATh IUIAH, aJIFOPUTM pelIeHHs 3a/auyd, BBIOMpaTh CIOCOO pemeHHs ¢ y4ETOM
UMEIOLINXCS PECypCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATh
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OpMALINH.

CaMOKOHTPOJIb, SJMOIHOHAJIBHBIH HHTEJICKT:

BJIaJIETh HAaBBIKAMU ITO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX JeHCTBUI
U MBICIUTENbHBIX MPOIECCOB, HUX pPE3ylIbTaTOB, BIAAETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS IIpOIIECcca U pe3ysIbTaTa pelleHns MaTeMaTUUeCcKOH 3a1auu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTIYT BO3HHMKHYTh IIPH PEUICHMM 3a/ayd, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAaHHBIX, HAMJECHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBAaTh COOTBETCTBHE pe3ysibTaTa LEIHM M YCIOBUSM, OOBICHATH HPUYUHBI
JOCTIDKEHUSI WM HEJOCTIKEHHsI Pe3yJibTaToOB JESTENbHOCTH, HAaXOAWTh OLIMOKY, JaBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

CoBMecTHas /1eSITeJIbHOCTD:

MOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThl Ipu
pemieHMH y4eOHBIX 3a/ay, NpPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHu3alMi0 COBMECTHON paloOThI, pacmpenensTh BHIbI paboT, JOTrOBapHBAaThCs, 00CYXKAATh
MIPOIIECC U PE3YIbTAT paboThl, 00001IaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B IpyHmHoBbIX (opMax paboThl (00CyXkaeHHs, OOMEH MHEHUH, «MO3TOBBIE
IITYpPMBI» U HWHBIC), BBIMOJHATH CBOIO 4YacTb PabOThl U KOOPAWHUPOBATH CBOM JICHCTBHS C
JPYTUMH 4JI€HAMH KOMAaHJbl, OLIEHMBATh KAayeCTBO CBOETO BKJIaga B OOLIMI MPOAYKT IO
KPUTEPHSIM, CHOPMYINPOBAHHBIM YYaCTHUKAMH B3aUMOACHCTBUS.

IMPEJIMETHBIE PE3YJIBTATDBI



K xonmy oOyuenus B 10 kiacce oOydaroumuiics TMONYYUT CIEAYIOIIHE TMPEIMETHBIC
pe3yJbTaThl 1O OTJCIBHBIM TeMaM pabodeil mporpaMmbl y4eOHOro Kypca «Anrebpa M Haudana
MaTEMaTUYECKOT0 aHAIIU3a»!

Ymucia 1 BbIYUCICHUSA:

CBOOOJHO ONEPUPOBAThH MOHATUSMU: PALMOHAILHOE YHCIIO0, OECKOHEUHAs! TIepUoAnYecKas
IpoOb, MPOIEHTHI, WPPAIMOHAIBFHOE YHCIO, MHOXECTBA PAIlMOHAJIBHBIX U JCHCTBUTEIHHBIX
qKCcell, MOAYJIb IEHCTBUTEIBHOIO YHCIIA;

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

NPUMEHSATh NPUOTMKEHHBIE BBIYKMCICHUS, MpaBUia OKPYIJICHUS, NMPUKUAKY U OLEHKY
pe3yJibTaTta BEIYUCIIEHU;

CBOOOZHO OMNEpUPOBATH MOHSATHEM: CTENEeHb C IeNbIM TOKa3aTelieM, HCIOJIb30BaTh
NOAXOANIYI0 (OpMY 3alUCH JIEHCTBUTENBHBIX YHCEN JUIsl PEIleHUs MPAaKTHUYECKUX 3a7ad |
IIPEJICTaBICHUS JaHHbIX;

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

CBOOOJHO ONEPUPOBATH MOHATHUEM: CTETIEHb C PALIMOHAIBHBIM ITOKA3aTeleM;

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

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

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAHI'€HC YUCIOBOTO apryMEHTAa.

YpaBHeHus1 U HepaBeHCTBa:

CBOOOJAHO  ONEpUpPOBaTh  MOHATHSMHU:  TOXJIECTBO, ypaBHEHUE,  HEPaBEHCTBO,
PaBHOCUJIbHBIE YPaBHEHUS U YPABHEHUS-CIEACTBUS, PABHOCHIIbHbIE HEPABEHCTBA,

NPUMEHSTh pa3IUYHbIe METOABl PEIICHUS PAMOHATBHBIX M JIPOOHO-PAIIMOHATBHBIX
YpaBHEHUH, IPUMEHSATh METOJ] HHTEPBAJIOB ISl PEILIEHUSI HEPABEHCTB;

CBOOOJHO ONEpPUPOBATh MOHATHUAMU: MHOTOUWIEH OT OAHOM IMEPEMEHHOM, MHOTOYJIEH C
HEeNbIMU KOO UIIMEHTaMH, KOPHH MHOTOYIeHa, MPHUMEHSTHh JeJeHHe MHOTro4WwieHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera 11 pemenns 3anay;

CBOOOZHO oONEpUpoBaThb NOHSTUAMM: CHCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHla,
ONpeAeuTeNh MaTpulbl 2 X 2 W €ro reOMETPUYECKHA CMBICI, HCIOJIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 Ui BBIYUCIEHUS €r0 3HAUYEHMs], IPUMEHSITh ONpPEeAETUTENH A pelIeHus
CHUCTEMBbI JIMHEHHBIX YpaBHEHUN, MOJAEIHUPOBATH PEAlbHBIE CUTYallUU C MOMOIIBIO CHCTEMBI
JUHEHHBIX YpPaBHEHMH, HCCIEeNIOBaTh IIOCTPOEHHBIE MOJEINW C TOMOUIIbI0 MAaTpull U
ornpeaenuTeNnel, THTepIPETUPOBATh MOJIYUYEHHBIN pe3ybTaT;

HCIIONIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHAMHU IS MpeoOpa30oBaHusl BBIPAKEHUN;

BHITIOJHATh  MPEOOPa3OBaHUS YHCIOBBIX BBIPAKEHUH, COAEpXKAIIMX CTENEHH C
paloHaIbHBIM ITOKA3aTeNIeM;

UCIIONIb30BaTh  CBOWCTBA JorapuMoB Jii  NIpeoOpa3oBaHUsl  JIOTapUPMHUUYECKHX
BBIPAKECHMUI;

CBOOOAHO  OMEpUPOBaTH  MOHITHSIMH:  HPPANMOHAIBHBIE,  IOKa3aTelbHBIE U
JorapuMuUecKue ypaBHEHHMsI, HAXOJUTh WX PELICHHUS C MOMOIIBI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
WJIU OCYILECTBIISISI IPOBEPKY KOPHEH;

NPUMEHSTh  OCHOBHBICE  TpPUTOHOMETpHUYeckue QopMynsl Il  IpeoOpazoBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUM;



CBOOOZHO OMEpPUPOBATh MOHSTHEM: TPUTOHOMETPUYECKOE YpaBHEHHME, MPUMEHATH
HE00XouMbIe (POPMYIIBI TSl PEILICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHUX YpaBHEHUIA;

MOJEIUPOBATh pEAIbHBIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH BBIPAKEHUS,
yYpaBHEHHUS, HEPABEHCTBA IO YCIOBUIO 3aJayM, HCCIEN0BaTh IMOCTPOECHHBIE MOJEIH C
MCIIOJIb30BAaHUEM arrapaTa ajareopsbl.

DyHKIUHA U ITPaQUKH:

CBOOOJTHO OMEpPUPOBATh MOHATUAMHU: (DYHKIHSA, CHOCOOBI 3aJaHusl (YHKLIMHU, B3aUMHO
oOpatHble (QYHKIUU, KOMIO3UIMs (PYyHKIUH, rpaduk (QYHKIUH, BBIMOJIHATH AJIEMEHTapHbBIC
npeoOpa3zoBanus rpaduKoB (YyHKIIHH;

CBOOOJTHO ONEpPUPOBATh IMOHATUSAMHU: OOJIACTH ONpPEICNCHHSI M MHOXKECTBO 3HAYCHUU
byHKUIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOZHO OMEpPUPOBATh MOHATUAMU: YETHBIE M HEUYETHBIE (PYHKIHMH, NEPUOAUYECKUE
GyHKIIMM, TPOMEXKYTKM MOHOTOHHOCTH (YHKIUM, MAaKCUMyMbl W MHHHMYMBI (YHKIIUH,
HauOOoJIbIIICe U HAMMEHBIIIEEe 3HAaUeHNE (DYHKITUU HA POMEKYTKE;,

CBOOOJTHO OIEPHPOBATH TMOHATHSAMHU: CTENEHHass (DYHKIHMS C HATypaJIbHBIM M LEJIBIM
nokasarenem, rpaQuk cTerneHHOW (YHKIIMM C HaTypaJbHBIM U IENbIM IOKa3aTeneM, rpadux
KOpPHsI N-O CTeNeH! KaK (PYHKIIMH OOpaTHOW CTENEHH C HATypallbHbIM IMOKa3aTelNeM;

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

CBOOOZHO OMEpUPOBATh MOHATUSIMH: MOKa3aTelnbHas U Jorapupmudeckas QyHKIUH, UX
CBOMCTBA U IrpadMKu, UCIIOIB30BaTh UX I'padUKH JUIsl pelICHHs YpaBHEHMIA;

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

UCMOJb30BaTh Ipaduku (QYHKIMHA A7 UCCIEIOBaHMS MPOLIECCOB M 3aBUCHUMOCTEH mpu
peLIeHUH 3aJad U3 JPYruX y4yeOHbIX MPEIMETOB M peabHOW KHM3HM, BhIpakaThb (OpMYIaMu
3aBHCUMOCTH MEX/y BeTUUYNHAMH;

Hauana MaTeMaTH4eCKOro aHAJIN3a:

CBOOOJTHO OIEPUPOBATH MOHATUAMU: apUPMETHUYecKas U TeoMEeTpUYecKas Mporpeccus,
0ecKOHEeuHO yOBIBarOIIasi FreOMETpUYECcKasi MPOrPeccHsl, IUHEHHBIN U 3KCIIOHEHIMAIBHBIA POCT,
(dopMyIa CIOKHBIX MPOIEHTOB, UMETh NPEACTABICHNE O KOHCTAHTE;

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

CBOOOJTHO  ONEpUPOBaTh  MOHATHUSAMH:  IOCJIEIOBAaTENBHOCTh, CHOCOOBI  3aJaHus
MOCJIEeI0BATEIbHOCTEN, MOHOTOHHBIE U OIpaHUYEHHBIE MTOCIIEA0BATEIbHOCTH, IOHUMATh OCHOBBI
3apOXKICHHUS] MAaTEMAaTHIECKOTO aHaIM3a KaK aHaIn3a OECKOHEYHO MaJIbIX;

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

CBOOOJTHO OIEpPHPOBATh MOHATHEM: (DYHKIMS, HENpepbiBHAas Ha OTPE3Ke, MPUMEHSTh
CBOICTBa HEMPEePBhIBHBIX (QYHKIIMH JJIsl pelIeHus 3a/1a4;

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

BBIYUCIIATh TPOU3BOJHBIC CYMMBI, INPOU3BENEHHS, YAaCTHOTO W KOMIIO3UIMH JBYX
GbyHKIMI, 3HaTh MPOU3BOJHBIC AIEMEHTAPHBIX (PYHKIINIA;

UCIIOJIb30BAaTh T€OMETPUUECKUIN 1 PU3NUECKHUI CMBICI TPOM3BOIHON IS PEIICHUs 3a/1au.

MHuoxecTBa M JIOTHKA:

CBOOOJTHO OTIEPHPOBATH MOHATHIMU: MHOXECTBO, OTIEPALIMU HaJl MHOXKECTBAMH;



MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar JUisl ONMCAaHUs pealbHBIX MPOLECCOB
U SIBJIGHUH, IPY PELICHUH 3a/1a4 U3 JPYruX y4eOHBIX MPEIMETOB;

CBOOOJHO ONEpUPOBaTh MOHATHAMM: OIpEIeNeHHE, TEopeMa, YpaBHEHHE-CIEICTBHE,
CBOWCTBO MaTeMaTH4YeCKOro OOBEKTa, JO0Ka3aTelbCTBO, PpABHOCWIBHBIE ypaBHEHHUS U
HEPABEHCTBA.

K xonnmy oOyuenus B 11 kJiacce 0Oy4aroIIMiCs MOMYYHUT CIEAYIOIIME INPEIMETHBIE
pe3yJbTaThl 1O OTIACIBHBIM TeMaM pabodeil mporpaMmbl yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTHYECKOTO aHAIIU3a»:

Yucia ¥ BLIYMCIICHUA:

CBOOOJTHO OIEPUPOBATH MOHATUSAMH: 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 MO0 MOJYJIIO, 3alIUChIBaTh HAaTypallbHbIE YHCIIa
B Pa3JIMYHBIX TO3ULIMOHHBIX CUCTEMAaX CUMCIICHHUS;

CBOOOJHO ONEpPUPOBATh MOHATHUAMU: KOMIUIEKCHOE YHMCIIO U MHOXECTBO KOMILIEKCHBIX
qucell, MPeJICTaBIATh KOMIIJIEKCHbIE YHCIIA B alreOpandyeckoil 1 TpUrOHOMETPUUECKO (opme,
BBINOJIHATH apU(pMETHYECKHE ONEpallii C HUMHU U U300pakaTh Ha KOOPIAUHATHOM MIIOCKOCTH.

YpaBHeHUsS M HEPABEHCTBA:

CBOOOJAHO  ONEpUPOBATh  MOHATUSIMHM:  HUPPALMOHAIBHBIE,  IIOKa3aTeJIbHblE U
Jorapu(pMHUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIIEHUS C IOMOILBIO PABHOCUIILHBIX [IEPEXO0B;

OCYILECTBIISATH OTOOP KOPHEH MpH pelIeHuN TPUTOHOMETPUUYECKOTO YPaBHEHHUS;

CBOOOJHO OINEpPUPOBaTh IOHATHEM TPUTOHOMETPUUECKOE HEPaBEHCTBO, NPUMEHSATH
HeoOXxoauMble (POPMYJIbI 1JIs1 pELIEHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH MOHATUSAMHU: CUCTEMA M COBOKYITHOCTh YPAaBHEHUH U HEPaBEHCTB,
PAaBHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBYS, HAXOAUTh PELIECHUS CUCTEMBI U COBOKYITHOCTEH
palMOHANIbHBIX, HWPPALMOHAIbHBIX, IOKA3aTEJNbHbIX M JIOTapu(MUYECKUX ypaBHEHUH U
HEPaBEHCTB;

pewiath palMoOHalbHble, HPpPALMOHAIbHbIE, I[OKa3aTeJabHblE, JorapupMUUYECKue |
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, COJIEp KAILIKNE MOLYJIN U ITapaMeTPBI;

IPUMEHSTH TpapuuecKre METObI sl PELIEHUs] YpaBHEHUI U HEPABEHCTB, a TAaKXKe 3a/1a4y
C IapaMeTpaMy;

MOJICNIUPOBATh peaJbHble CUTYallMM Ha s3bIKe aireOpbl, COCTAaBIATH BBIPAXKEHUS,
YPAaBHEHUsI, HEPABEHCTBA U HX CHUCTEMBI II0 YCIOBUIO 3aJa4d, UCCIEAOBATh IOCTPOCHHBIC
MO/JIEJIH C UCIIOJIb30BAHMEM arrnapaTa anreOpbl, THTEPIPETUPOBATh MOJYYE€HHBIN pe3ynbTar.

DyHKIUHN U TPaQUKH:

CTPOUTH TpapUKH KOMIO3ULMHU (PYHKIHI C MOMOILIbIO 3JEMEHTApHOIO HCCIEeIOBaHUS U
CBOMCTB KOMITO3UIIUU ABYX ()YHKITHIA;

CTpPOUTh TeoMeTpHYeckre oOpa3bl ypaBHEHHMH M HEPABEHCTB Ha KOOPJIWHATHOU
IIJIOCKOCTH;

CBOOOJTHO OTIEPHPOBATH MOHATHAMMU: TPaUKU TPUTOHOMETPUUECKUX (DYHKIIHIA;

NPUMEHATH QYHKIMH I MOJCTUPOBAHMS U UCCIIEIOBAHUS PEATbHBIX MPOLIECCOB.

Havajia MaTeMaTH4YeCKOro aHAJIHM3a:

UCMOJIb30BaTh IPOM3BOJHYIO JUIsl MCCIENOBaHHMA (DYHKIMM Ha MOHOTOHHOCTh U
KCTPEMYMBI;

HaXOJUTh HauOoJIbIIee U HAUMEHbIIee 3HauUeHHs (PYHKIIMH HENPEPHIBHON Ha OTPE3KE;



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

CBOOOJTHO OTIEpPUPOBATh MOHITHUAMU: IEPBOOOPA3Hasi, ONPEEIEHHBIA UHTETPANI, HAXOAUTh
NepBOOOPA3HbIC AJIEMEHTAPHBIX (YHKIMHA M BBIYUCIATH UHTErpan mo ¢opmyne HprooroHa-
Jleitbunma;

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

UMETh MPEJCTABICHHE O MaTeMaTHYeCKOM MOJICIIMPOBAHMHM Ha TPUMEpPE COCTABIICHUS
nuddepeHIaIbHBIX YPaBHCHUH;

peliaTh MPUKIAJHBIE 33Ja49id, B TOM YHCJIE COIMATbHO-YKOHOMHYECKOTO U (PU3UIECKOTO
XapakTepa, CpeACTBAMH MaTEMaTHYECKOTO aHAIH3A.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpaMMblI Bcero Kontporenvie  Ipakririeckue o0pasoBare/ibHbIC
padoTshI padoThI pecypenr
1 Tpuronomerpudeckre BoIpaKeHUs U 29 1
YpaBHEHMUSI
MHOXECTBO NEHCTBUTEIIBHBIX YACEIL.
5 MHorounensl. PaninoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMbI IMHEMHBIX
ypaBHEHUH
3 Oynkiun u rpaduku. CreneHHas GyHKIUS C 12 1
L[eJIbIM TIOKa3aTesIeM
4 Apudmernueckuit KopeHb N-0if CTENEHH. 15 1
HppaumonanbHble ypaBHEHUS
5 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 1
YpaBHEHUS
6 Jlorapudmuueckas GyHKIUS. 18 1
JlorapudmMuueckne ypaBHEHHs
ITocnenoBarenbHOCTH U IPOTPECCUH 10 1
8 HenpepsiBable pynkuuu. [IpouszBoanas 20 1
9 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoJsun4yecTBOo 4acoB JarTa nzydyenus
. Tema ypoka Beero Kourpoububie IIpakTHyeckue ILnan daxT
padoTshI padoThI
1. [ToBTOpenue kypca 7-9 kiacca 1 02.09
2. CraproBas iMarHocTuyeckas padora 1 1 04.09
3 CuHyc, KOCUHYC, TAHT'€HC U KOTAHI'€HC 1 04.09
YKCJIOBOTO apryMeHTa
" Cunyc, KOCUHYC, TAHI'€HC M KOTaHI€HC 1 05.09
YKCJIOBOTO apryMeHTa
5 ApKCHHYC, apKKOCUHYC U apKTaHI€HC 1 09.09
YHCIOBOTO apryMeHTa
6. ApKcuHYC, apKKOCHUHYC U apKTaHT'€HC 1 11.09
YHCJIOBOTO apryMeHTa
Tpuronomerpruyeckas OKpyKHOCTBb,
7. OIpeAeIIeHUEe TPUTOHOMETPUUECKUX 1 11.09
(yHKIIUI YKCIOBOrO apryMeHTa
Tpuronomerpruyeckas OKpyKHOCTb,
8. OIIpele/ICHHE TPUTOHOMETPUIECKHX 1 12.09
(GYHKIMN YHCIOBOTO apryMeHTa
9. OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1 16.09
10. OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1 18.09
11. OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1 18.09
12. OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1 19.09
13. IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1 23.09




BBIPAKCHUIN

[Ipeobpa3oBaHre TPUTOHOMETPUYECKUX

14. . 1 25.09
BBIpOKEHU I

15, Hp606pa30333HI/Ie TPUTOHOMETPUUYECKUX 1 25 09
BBIpQ)KEHU I

16. HpeoGpa30vBaHHe TPUTOHOMETPUYECKHUX 1 26.09
BBIpKEHU I

17. Pemenue TpuroHoMeTpuueCcKUX ypaBHEHUI 1 30.09

18. Pemennie TpUroHoMeTpUUECKUX ypaBHEHUI 1 02.10

19. Pemenne TpuroHOMeTpUYECKUX YpaBHEHUN 1 02.10

20. Pemennie TpUroHOMETPUUECKUX ypaBHEHUI 1 03.10

21. Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1 07.10

22. Pemenue TpuroHoMeTpUUECKUX ypaBHEHUI 1 09.10

23. Pemenne TpUroHoMeTpUYECKUX ypaBHEHUI 1 09.10
KonTpoabHnas padora:

24, "TpuronoMerpuyecKue BbIpa:KeHUs U 1 10.10
TPUTOHOMeTPHYecKHEe ypaBHeHHus "

9c. MHO)KeUCTBo, olepalry HaJl MHOXKECTBaAMH U 1 14.10
UX CBOICTBa

26. Huarpammsl Diinepa-BenHa 1 16.10

7. [TpuMeHeHrne TeOpEeTHKO-MHOKECTBEHHOTO 1 16.10
armapara Jisl pereHus 3a1aq
Parmonanbhele ynciaa. OObIKHOBEHHBIE U

28. JECSITHYHBIE TPOOH, IPOLIEHTHI, 1 17.10
OeCKOHEUHBIE TICPHOUIECKUE IPOOH

29, Parnmonanbhele yncia. OObIKHOBEHHBIE U 1 21.10

JACCATHUYHBIC I[pO6I/I, NPONLCHTHI,




OeCKOHEeUHbIE IEPUOTUUECKUE IPOOH

30.

31.

[Ipumenenue npoOeii U MPOLIEHTOB IS
pelieHust NpUKJIaAHbIX 3a7a4

[Ipumenenue npoOeii U MPOLIEHTOB IS
pelIeHrs MPUKIAIHBIX 3a7a4

23.10

23.10

32.

HeiicTBuTenbHble yncia. PaimoHaabHbie U
HppalUOHAIIbHBIC YKCIIa

24.10

33.

34.

ApudmeTrueckue orneparum ¢
JENHCTBUTEILHBIMU YU CIIAMU

Monynb JeiCTBUTENLHOTO YUCIA U €r0
CBOICTBa

04.11

06.11

35.

[TpubnmkEHHBIC BRIYUCIICHUS, TIPABHJIa
OKPYTJICHUS, TPUKUIKA U OLICHKA PE3YyJIbTaTa
BBIYUCIIEHUIN

06.11

36.

37.

38.

OcHOBHBIE MCTO/JbI pCHICHUSA LCIIbIX U
JNPOOHO-paLlMOHAIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

OCHOBHBIE METO/IbI pEUIEHUS LETBbIX U
JIpOOHO-pallMOHANBHBIX YPAaBHEHUH U
HEPaBEHCTB

OCHOBHBIE METO/IbI pELIEHUS LETBbIX U
JIpOOHO-pallMOHABHBIX YPaBHEHUHN U
HEPaBEHCTB

07.11

11.11

13.11

39.

MHOro4wieHsl OT OAHOW NEPEMEHHOM.
Jlenenue MHOrO4YJIeHa HA MHOTOUJIEH C
ocratkoM. Teopema besy

13.11

40.

MHorouIeHsI ¢ 1eIbIMA K0P OUITHCHTAMH.
Teopema Buera

14.11




41.

Pemrenne cucreM JTMHEHHBIX YpaBHEHUN

18.11

42.

43.

44,

Pemrenne cucreM JTMHEHHBIX YpaBHEHUN

Marpuiia cucTeMbl JUHEUHBIX YpaBHEHUH.
Onpenenurenb MaTpUII 2X2, €ro
FeOMETPUYECKUI CMBICI U CBOMCTBA;
BBIYMCJICHHUE €r0 3HAYCHUS

Onpenenurenb MaTpUIBI 2X2, €ro
TreOMETPUUYECKUN CMBICIT U CBONCTBA;
BBIUHCJICHHUE €r0 3HAYCHUS

20.11

20.11

21.11

45.

[IpuMeHeHne onpenenuTens A peLeHus
CUCTEMBI JINHEWHBIX YPaBHEHUU

25.11

46.

47.

Pemenue npukianHbIX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

Pemenue npukianHbIX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

27.11

27.11

48.

KonTtpouabHnas padora: "PaunonajibHblie
YPaBHeHHs M HepaBeHcTBAa. CHcTeMbI
JINHEHHBIX ypaBHeHHi"

28.11

49.

50.

51.

OyHKIMA, CTIOCOOBI 3aaHus (PYHKITHH.
B3aumno oOpatusle pynkiun. Komnosunus
byHKIMIA

I'padux GpyHKIMU. DIEeMEHTapHbIE
npeoOpa3oBanus rpaguKoB QyHKIMN
OO6macTh ornpeesieHuss © MHOXECTBO
3HayeHu pyHkuuu. Hymm QyHkmm.
ITpomexyTKH 3HaK MOCTOSTHCTBA

02.12

04.12

04.12

52.

YéETHble U HeYETHBIE PYHKIIUHU.
[lepuoanueckue pynkuuu. [pomexyrku

05.12




MOHOTOHHOCTH (DYHKITHH

MakcuMyMbl U MUHUMYMBI (DYHKIIHH.

53. Hawnbomblliee 1 HaUMEHbIIIEE 3HAUCHUE 09.12
(YHKIIUY Ha IPOMEKYTKE
Jluneiinas, KBaApaTUuyHas U JPOOHO-
54. . 11.12
nuHerHas QyHKITUU
55, DneMeHTapHOe UCCIIEOBAaHUE U TTOCTPOCHUE 11.12
rpadukoB 3TuX GpyHKUIUN
56 DneMeHTapHOE UCCIIEIOBAaHUE U TTOCTPOCHUE 1912
' rpaduKOB 3THX (PYHKIHI '
CreneHs ¢ 11eJIBIM ITOKa3aTeaeM. buHom
57. 16.12
HreroTona
CreleHsb ¢ 1eIbIM IT0Ka3aTesieM. bunom
58. 18.12
Hrrotona
59 Crenennast GyHKIUS C HATYPATBHBIM U
' LenbIM Toka3aTeneM. E€ cBoiicTBa u rpadux 18.12
60, KonTtpouabnas padora: "Crenennas 19.12
¢ynkuus. E€ ceoiicTtBa u rpadpux"
61 ApudpmeTnueckuii KOpeHb HaTypaibHOU 53.12
CTEICHH U €ro CBOMCTBA
62 Apudmernueckuit KopeHb HaTYpaIbHON
' CTENEHH U €T0 CBOWCTBA 2512
63 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKECHHH,
' coJiepKalluX CTENEeHU U KOPHU 25.12
64 [IpeoOpazoBaHus YUCITOBBIX BHIPAKCHUH,
' COZIEPIKAIIUX CTENEHH U KOPHH 26.12
65, [IpeoOpa3oBaHUs YUCIIOBBIX BBIPAKECHHH, 09.01

COoACpIKAIMX CTCIICHU U KOPHU




66.

Uppanmonanbusie ypaBHeHusi. OCHOBHBIE
METO/Ibl PEIICHUS UPPALMOHATBHBIX
ypaBHEHUU

13.01

67.

WppanmonansHble ypaBHeHUs. OCHOBHbIE
MCTOABbI PCHICHUS UPPALUOHATIBHBIX
YpaBHEHUU

15.01

68.

69.

Wppaumnonanbusie ypaBHeHUs!. OCHOBHBIE
MCTOABI pCHICHUS UPPALUOHATIbHBIX
YpaBHEHUU

PaBHOCUIIBHBIE TIEPEXObI B PELICHUH
UppalMOHATILHBIX YPaBHEHUI

15.01

16.01

70.

PaBHOCHIIbHBIE IEPEXO/bI B PELIEHUU
HMPPALMOHATIbHBIX YPaBHEHUN

20.01

71.

72.

PaBHOCHIIBHBIE ITEPEXO/BI B PELICHUN
MPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIIBHBIE IEPEXOBI B PELICHUH
UppaloHaIbHBIX YPaBHEHHH

22.01

22.01

73.

CaoiicTBa 1 rpa@uK KOpHS N-O CTETIEHU KaK
(GyHKIIMM 00paTHOM CTENEHU C HaTypalbHbIM
IIOKa3aTeneM

23.01

74.

CaoiicTBa 1 rpa@uK KOpHS N-O CTETIEHU KaK
(GyHKIIMM 00paTHOM CTENEHU C HaTypalbHBIM
oKa3aTesaeM

27.01

75.

76.

KonTtpoabsnas padora: "CpoiicTBa 1
rpaguk KoOpHs N-0i CTeNeHH.
HppauuonajibHble ypaBHeHus'"

Crenenb ¢ pallMOHAIBHBIM ITOKa3aTeNeM U €€
CBOMCTBA

29.01

30.01




CreneHsb ¢ pallMOHAJIBHBIM [T0OKA3aTENEM U €€

77. . 1 03.02
CBOICTBa

78, CTGIIGHL C palMOHAJIbHBIM IOKA3aTENEM U €€ 1 05.02
CBOICTBa

79, [TokazaTenpHas GyHKIHS, €€ CBOWCTBA U 1 05.02
rpaduk

80. Hcnons3oBanue rpav(plznca GbyHKIMU 1715 1 06.02
pelIeHns ypaBHEHUI

81 Hcnonbs3oBanue I‘paii)I/IKa GbyHKIUU 175 1 10.02
pellIeHnsl ypaBHEHUN
IlokazarenbHble ypaBHEHUSA. OCHOBHBIE

82. METO/Ibl PEIICHUS TTOKA3aTENbHBIX 1 12.02
ypaBHEHUH
[lokazarenbHble ypaBHEeHUSI. OCHOBHbIE

83. METO/IbI PEIIEHUS ITOKA3aTENbHBIX 1 12.02
YpaBHEHUN
[TokazatenpHbie ypaBHeHU. OCHOBHBIE

84. METOMBI PEIICHUS IT0Ka3aTEIbHBIX 1 13.02
YpaBHEHUU

85, Kourpoabsnas padora: "IlokazarejsbHas 1 17.02
¢pynkuus. [lokasarenbHble ypaBHeHus"

86. Jlorapudm uucna. CoiicTBa Jorapugpma 1 19.02

87. Jlorapudm yucna. CoiicTBa jorapudpma 1 19.02

88. Jlorapudm uucna. CoiicTBa jorapugpma 1 20.02

89. JlecATUUHBIE U HATypaJIbHbIE JTOTapH(pMbI 1 24.02

90. JlecsiTuuHbIEe U HATYpaJibHbIE TOTapUPMBbI 1 26.02

91. [IpeoOpa3oBanue BbIpaXKEHUH, COAEPIKAIINX 1 26.02




sorapupmbl

92.

93.

[TpeoOpa3oBanue BEIpaKCHUH, COEPIKAIINX
norapupmbl

[IpeoOpa3oBaHue BhIpaKEHUN, COACPIKAIINX
sorapudmpl

27.02

03.03

94.

Jlorapudmuueckas pyHKuus, €€ CBOWCTBA U
rpadux

05.03

95.

96.

Jlorapupmuueckas GyHKIUS, €€ CBOWCTBA U
rpadux

Hcnonp3oBanue rpaguka GyHKIUH IS
pelLIeHus] ypaBHEHUI

05.03

06.03

97.

98.

99.

100.

Hcnons3oBanue rpadmka QyHKIUN IS
peuieHusl ypaBHEHUI

Jlorapudmuueckue ypaBHenus. OCHOBHbIE
METO/Ibl pelIeHUs Jorapu(PMUUECKUX
YpaBHEHUU

Jlorapudpmuueckue ypaBHeHus1. OCHOBHbIE
METObI pelIeHus JIorapuPMUIECKUX
ypaBHEHUH

Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

METO/bI pelIeHus JIorapu(PMUIECKUX
ypaBHEHUH

10.03

12.03

12.03

13.03

101.

102.

103.

PaBHOCHIIbHBIE TIEPEXOIBI B PEIICHUH
Jorapu(PMUYECKUX YpaBHEHUN
PaBHOCHIIbHBIE TIEPEXO/IBI B PELICHUHN
norapuMUYECKUX ypaBHEHUI

KonTtpouabHnas pabora:
"Jlorapupmuyeckasi pyHkums.

17.03

19.03

19.03




Jlorapudgmnueckune ypapHenus"

HOCJ’IGILOB&TGJ’IBHOCTI/I, CIOCOOBI 3aJaHus

104. nocnenoBaTelnbHOCTENM. MeTo 20.03
MaTeMaTUYECKON MHIYKIIUU
MOHOTOHHBIE U OTPAaHUYECHHBIE

105. mocnenoBarenbHOCTH. McTopus aHanusa 24.03
OECKOHEYHO MaJIbIX

106. Apudmerndeckas nporpeccus 07.04

107. T'eomerpuueckas Iporpeccus 09.04
beckoneuHo yObIBaroIasi reoMeTpruiecKas

108. 09.04
nporpeccust
CyMma 0eCKOHEYHO YOBIBAIOLIECH

109. M HO Y . 10.04
F€OMETPUYECKON MPOTrPECCUU
JInHeWHbBIN 1 DKCIIOHEHIIUAJILHEIA POCT.

110. B P 14.04
Hucno e. DopMyrna CIOKHBIX TPOLEHTOB
JInHeWHBIN 1 SKCIIOHEHIIUAJIbHBIN POCT.

111, H P 16.04
Uucno e. Dopmyna CI0KHBIX POLEHTOB
Hcnonb3oBanue nporpeccuu Ui peeHus

112. porp AP 16.04
peanbHbBIX 3a7a4 MPUKJIATHOTO XapakTepa
KourpoanHas padora:

113. P P 17.04
"TlocJienoBaTeILHOCTH U Porpeccun’

114. HenpepbIBHBIE (YHKIIUU U UX CBOMCTBa 21.04
Touxka pa3psiBa. ACUMIITOTEI I'paGpUKOB

115. pasp pad 23.04
byHKIHIT
CBolicTBa KIUH HENPEPLIBHBIX Ha

116. PymK pep 23.04
OTpEe3Ke

117.  CaoiicTBa (QyHKIHMI HENPEPHIBHBIX HA 24.04




OTpe3Ke

MeTO,I[ HHTEPBAJIOB JJIA pCHICHUSA

118. 28.04
HEPaBEHCTB
Me e ere

119. TOJI UHTEPBAJIOB JJIS1 PEIICHUS 30.04
HEPABCHCTB
Merto €pBaJIo erle

120, TOJ1 UHTEPBAJIOB JJIsl PELICHUS 30.04
HEPaBEHCTB
IIpumeHeHnEe CBOMCTB HENPEPBIBHBIX

121. . 02.05
GYHKIUH 1715 pereHust 3a1a4
IIpumeHeHne CBOMCTB HENPEPHIBHBIX

122. . 05.05
GyHKUMN 1715 pelieHus 3a1a4

123.  IlepBas u BTOpas Npon3BOAHBIEC (YHKIUN 07.05

124, OnpeneneHHft, TEOMETPUUYECKUN CMBICT 07.05
IIPOU3BOIHOM

125 Onpez[eﬂeHHve, (bu3nuecKuit cMbICT 08.05
MIPOU3BOIHOMN

126. VYpaBHeHHE KacaTelbHON K rpaduKy 12.05
byHKIMHA

127, VYpaBHeHHEe KacaTeIbHOU K TpaduKy 14.05
byHKIIUN

128.  IIpou3BojaHbIE JIEMEHTAPHBIX (QYHKIMH 14.05

129. IIpousBoJHBIE AIE€MEHTAPHBIX (PYHKINN 15.05

130. [IpousBoaHas CymMmBl, HpOI/I3Be,I[eiII/I}I, 19.05
YaCTHOT'O ¥ KOMITO3UIIMU (QYHKIUN

131, [IpousBoaHass cymmBl, HpOI/ISBe)IeI:II/ISI, 21,05
YaCTHOTO ¥ KOMITO3ULINU (YHKIUI

132. IIpow3BojaHasi CyMMBI, IPOU3BEACHUS, 21.05




YaCTHOTO ¥ KOMITO3UIMU (QYHKINUN

133. KontponsHas padora: "[IpousBognas" 1 1 22.05

134, IIpome:kyTounas arrecrauusi. UTorosas 1 1 93.05
KOHTPOJIbHas padoTa

135, HOBTOPe'I'{I/Ie, 0606H.[€'3'HI/16, CHCTEMATHU3ALIM 1 26.05
3HaHuU: "YpaBHEHUA

136. HOBTOPeHI/Ie, 0000111eHHEe, CUCTEMATU3AIUS 1 26.05
3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

METOAUYECKHUE MATEPUAJIbI IJ151 YYUTEJIA

Huxonbckuit C.M., [TorannoB M.K. MaTtemaTuka: anredpa u Hayajla MaTeMaTHUYE€CKOTO aHAJIK3a,
reometpus. 11 ki

Bricouxwnii 1.P., Smenko WU.B. Tlox penakuueit Amenko M.B. MaremaTtuka. BepossTHOCTb 1

CTAaTUCTHKA: 7-9 KJIacCHI.

MU P®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
http://school-collection.edu.ru/

https://multiurok.ru/all-goto/?url=http

resh.edu.ru

infourok.ru,

uchi.ru.
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