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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, (POPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBIILICHHUE
o0y4aromuxcsi Ha ypOBHE, HEOOXOIMMOM Uil OCBOCHHMS HH(OPMATHKH, OOIIECTBO3HAHMA,
UCTOPUH, CIIOBECHOCTH U JpPyruX JUCHMIUIMH. B pamkax gaHHOro y4deOHOro Kypca
oOydaroluecss OBJAJICBAIOT YHHUBEPCAJIbHBIM  SI3bIKOM COBPEMEHHOH HayKd, KOTopas
dbopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMaTUIECKOU opme.

Y4eOHbIi Kypc anreOppl W Hayal MaTeMaTHYECKOTO aHAJIM3a 3aKJIAJbIBA€T OCHOBY IS
YCIEIIHOTO OBJIAJCHUS 3aKOHaMU (PU3UKHU, XUMHH, OWUOJOrMH, TOHUMAaHHUS OCHOBHBIX
TEHACHIIMNA Pa3BUTHS IKOHOMUKHU M OOIIECTBEHHOW >XU3HHU, IMO3BOJISIET OPHUEHTHPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOIB30BATH HX IS
JMAIBHEWIET0 o00pa3oBaHWs W B IIOBCEIHECBHON JKM3HM. B TO ke Bpemsl OBJIaJeHUE
a0CTPaKTHBIMHU U JIOTUYECKH CTPOTUMHU KOHCTPYKIUSAMHU aireOpbl U MaTeMaTUYECKOro aHaan3a
pa3BUBAaeT YMEHHE HAaxXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH, JIOKA3bIBATh
YTBEPKACHUSI C IOMOIIBI0O UHIYKIIMK U pacCyk1aTh JEAYKTUBHO, HCIOIb30BaTh 0000IIEHUE U
KOHKpEeTH3alulo, a0CTparupoBaHUE U AaHAJIOTHI0, (OPMHUPYET KpPEaTUBHOE U KPUTHUECKOE
MBIIILJIEHUE.

B xone m3yuenus ydeOHoro kypca «AnreOpa ¥ Hayala MaTEeMaTUYECKOTO aHAJIM3a»
oOydaronuecss MOJy4YaloT HOBBIM ONBIT pPELICHUS NPUKIATHBIX 3a7ad, CAMOCTOSITEILHOTO
MOCTPOCHUS MaTeMaTHYEeCKUX MOJIENeH peallbHbIX CUTyalUd, UHTEPIpPETaluu MOJy4YEeHHBIX
pELIEHUH, 3HAKOMSTCS C IPUMEPAMU MaTeMaTHYECKHX 3aKOHOMEPHOCTEN B MPUPOJE, HAYKE U
HCKYCCTBE, C BBLAAIOIIMMUCA MATEMATHUYECKUMHU OTKPBITUSIMU U KX aBTOPaMH.

VY4eOHbIl Kypc o0sajaeT 3HAYMTEIbHBIM BOCHUTATEIbHBIM IOTEHIIMAJIOM, KOTOPBIH
peanu3yercss Kak uyepe3 ydeOHbIH Marepuall, CHOCOOCTBYIOUIMM (OPMHUPOBAHHMIO HAYYHOIO
MHUpPOBO33pEHHUS, TaKk M 4epe3 crneunpuky y4eOHOW  JIeATeNbHOCTH, TpeOyromei
MPOJIOJDKUTENIbHOM ~ KOHLEHTpPAllMM  BHUMAaHUS, CaMOCTOSITEIbBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YEHHbIN pe3ynbTar.

B ocHoBe Meronuku oOyueHus anreOpe M HayalaM MaTeMaTHUECKOIO aHajau3a JIeKHT
JeSITeIbHOCTHBIN MPUHLUI 00Y4EHUSI.

B ctpykType yuebHOrO Kypca «Anredpa v Hauaiaa MaTeMaTHYeCKOTO aHaIM3a) BhIIETICHBI
CIIEIyIOIINE COJEpKaTeNIbHO-METOAUYECKHe JTHUHUM: «Yucna u BblUKCICHUS», «DYHKIMH U
rpadukny, «YpaBHEHHUS U HEpaBEHCTBa», «Havama maTemaTnyeckoro ananmsay, «MHOXKECTBA U
Joruka». Bce OCHOBHBIE CONEP)KATEIBHO-METOAWYECKUE JIMHUM H3Y4arOTCsl Ha NPOTSHKEHUU
JIBYX JIeT oOy4eHMs Ha ypOBHE CpPEIHEro o0Iero oOopa3oBaHMs, €CTECTBEHHO IOMOJHSIS IPYr
JIpyra ¥ IOCTENEHHO HACBIAsCh HOBBIMM TeMaMH U pasnenamu. JlaHHbIH ydeOHBIH Kypc
ABIIIETCS. WHTETPaTUBHBIM, IIOCKOJBKY OOBEAMHSIET B ce0e coJep)kaHue HECKOJIbKHX
MaTeMAaTHYECKUX JUCUUIUINH, TaKUX Kak anreOpa, TPUrOHOMETpPHs, MaTeMaTHUYECKUN aHaJn3,
TEOpHsl MHOXKECTB, MareMaTrhyeckas joruka u apyrue. [lo mepe Toro kak oOydaromiuecs
OBJIaJIEBAIOT BCcE Oosiee MIMPOKHMM MaTeMAaTUYECKHUM alllaparoM, y HHUX T[OCJIeI0BaTEeIbHO
dbopMupyeTcss U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYECKYI0 MOJIeNb pPEeaJbHOM
CUTyallid, MPUMEHSATh 3HAHUS, MOJTYYCHHBIE MPU U3YUYEHUU Y4eOHOTO Kypca, HJsl pelieHUs
CaMOCTOSITENIbHO CPOPMYIMPOBAHHONH MaTeMaTH4eCKOH 3afauu, a 3aTeM HHTEPIPETHPOBATH
CBOH OTBeET.



CopnepxarenpHO-MeTOIMYECKass  JUHUSA  «Hucna W BBIYMCIICHMS)» — 3aBEpLIAECT
(dbopMUpOBaHNE HABBIKOB HCIIOIH30BAHUS JCHCTBUTEIBHBIX YHUCEN, KOTOpOE OBLIO HAYaTO Ha
YpOBHE OCHOBHOTO 00Iero odpazoBanus. Ha ypoBHe cpeanero odimiero oOpa3oBaHus 0coOoe
BHUMaHue yaemnseTcss GOpMHUPOBAHUIO HABBIKOB PAIlMOHAJBHBIX BBIYMCICHUH, BKIIOYAIOUINX B
ce0sl CIONb30BaHUE PA3TUYHBIX (OPM 3aIUCH YHCIa, YMEHHE AeNaTh NMPUKUIKY, BBIIOIHATH
pUOIKEHHBIC BEIYUCIICHUS, OIICHUBATh YHCIIOBBIC BRIPAKEHUS, pabOTaTh C MATEMATHUYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYyYarOIIMMCsi MHOXECTBAa HATYypaJIbHBIX, IIEJIBIX, PAllUOHAIBHBIX U
JIEMCTBUTENIbHBIX YHMCEJ JOIMOIHSAOTCS MHOKECTBOM KOMIUIEKCHBIX ducel. B KaxaoMm H3 3TUX
MHO>KECTB PacCCMAaTPUBAIOTCSA CBOWCTBEHHBIE eMy clielu(UYECKUe 3a/1auu U Olepalluu: JeJIeHre
HAIEJIO, OMNEPUPOBAHWE OCTATKAMH Ha MHOXKECTBE IICNIBIX 4YHCEN, OCOOble CBOMCTBa
paloHaTbHBIX U UPPAIMOHATBLHBIX YUCEN, apu(PMETUYECKUE OIEepaluy, a TakKe H3BICUYCHUE
KOpHSL ~ HAaTypaJIbHOW  CTENIEHM HAa  MHOXECTBE KOMIUIEKCHBIX uucen. bmaronmaps
MOCJIEIOBATEIbHOMY  PACHIMPEHHMIO Kpyra HCIOJIb3YEMbIX 4YHMCEl W 3HAKOMCTBY C
BO3MOXKHOCTSIMHU UX MPUMEHCHHSI 1Tl PEIICHUS PA3IMYHBIX 33729 (popMHpyeTCs MpeaCcTaBlIeHUE
0 €IMHCTBE MAaTEMATUKH KaK HAYKH U €€ POJIM B IIOCTPOCHUH MOJIEJIEH pealbHOrO MUPA, IIIMPOKO
UCIIONIB3YIOTCSI 0000IIeHIE U KOHKPETU3AIH .

Jlunus «YpaBHEHUS U HEPABEHCTBA» pPeaJM3yeTCsl Ha MPOTSIKEHHH BCETO OOY4YEeHHs Ha
YpPOBHE CpelHero oOmero o0pa3oBaHUs, IOCKOJIbKY B KaxiaoMm pazzaene I[IporpamMmbl
IIPElyCMOTPEHO PEILLIEHUE COOTBETCTBYIOIMX 3ajad. B pe3ynbrare oOydaromyecs OBJaJ€BatOT
pa3IMYHBIMM ~ METOAAMHM PEIIEHUS palUOHAIbHBIX, HPPALMOHAIBHBIX, IOKa3aTeJbHbIX,
Jorapu(pMUUECKUX U TPUTOHOMETPUUYECKUX YPaBHEHHI, HEPABEHCTB M CHUCTEM, a TaKXKe 3aj/ad,
coaepxammx mapaMmerpsl. [lomydeHHbIE YMEHMsI MIMPOKO HMCHOJIB3YIOTCS TPH HMCCIEIOBAHUU
(GYHKIMA C TOMOIIBIO TPOU3BOAHOMN, MPU PEIICHUH MPUKIIAIHBIX 3a7a4 U 3a7a4 Ha HAXO0XK/IEHUE
HauOOJBIINX U HAMMEHbITUX 3HaYeHui GyHKiuu. [lanHas comepikarenbHas TUHUS BKIIOYAET B
cebst Takke (GopMUPOBaHHWE YMEHHUH BBIMONHATH pacu€Thl Mo (opmynamM, MpeodpazoBaHUs
palMoOHATBHBIX, UPPAMOHATHHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUHN, a TAKKE BBIPAKEHUH,
colepxammx creneHn u Jjorapudmel. bmaromaps u3ydeHuio anredpandeckoro marepuana
MPOUCXOIUT JalibHEllliee pa3BUTHE AaNTOPUTMHUYECKOTO U aOCTPAaKTHOTO  MBIIICHUS
oOydaromuxcsi, GOPMHUPYIOTCSI HAaBBIKU JECTYKTHUBHBIX PAacCyKICHHH, pabOThl C CHMBOJIBHBIMU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BUJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeiaraet 3QpheKTUBHBIE HHCTPYMEHTHI JIJIS1 PEIICHUS MPAKTHYECKUX U €CTECTBEHHO-
Hay4YHbIX 33]1a4, HaIJISIIHO JIEMOHCTPUPYET CBOU BO3MOXKHOCTHU KaK SI3bIKa HAYKH.

CopepxarenpHo-MeToanuYecKass TUHUS «DyHKIMU U TpaduKU» TECHO MeperuieTaeTcs ¢
JpYTUMH  JUHUSMH  y4eOHOTO  Kypca, TIOCKOJIBKY B  KAaKOM-TO CMBICIEe  3a1aéT
MOCJIEIOBATEILHOCTh ~ M3YYEHHUs1  Marepuana. V3ydeHue  CTEnmeHHOH, IOKa3aTelIbHOM,
norapupMUUECKON U TPUTOHOMETPUYECKUX (YHKIUH, UX CBOWCTB U rpaMKOB, HCIOIH30BAHHE
GyHKIUE Ui pelieHusl 3a7ad W3 JPYTUX YYeOHBIX MPEAMETOB U PEATbHON JXU3HU TECHO
CBSI3aHO KaK C MaTEMaTHYECKMM aHAJIM30M, TaK M C pElIeHWEM ypaBHEHUHW W HepaBeHCTB. [Ipu
9TOM OOJBIIIOE BHUMAHHE yAelseTcs (OPMUPOBAHUIO YMEHMsI BBIpaKaTh (GopMyIamMu
3aBUCHUMOCTH MEXY pa3IMYHbIMUA BETUYMHAMH, UCCIIEAOBATh MOJYYCHHbIE (YHKIMH, CTPOUTH
ux rpaduku. Matepuan 3TOH cCoJepKaTeNbHOM JIMHUM HAaLENeH Ha pPa3BUTHE YMEHUH U
HABBIKOB, MO3BOJIAIOIIMX BbIpaKaThb 3aBHUCHUMOCTH MEXAY BEJIMYMHAMM B pa3Iu4HON (opme:
aQHAJTMTUYECKOM, Trpaduyeckoii W ciIoBeCHOW. Ero wu3ydyeHue CrmocoOCTBYET pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTH K  OOOOMICHMIO W  KOHKPETHU3alluH,
HCIIOJIb30BAaHHUIO aHAJIOTUH.



CopepxarenbHas nuHusa «Hagana matreMaTnyeckoro aHajan3a» MO3BOJIAET CYHIECTBEHHO
pacHIMpUTh KPYr KaK MAaTeMaTHYE€CKUX, TaK U MPUKIAJAHBIX 33J]1a4, JOCTYIHBIX 00y4YaroluMCs,
TaK KakK y HHUX IMOSBISETCS BO3MOKHOCTh CTPOUTH IPapUKHU CIOKHBIX (DYHKIUH, OMPEACNIATh X
HauOOJIbIIME U HAUMEHbBIINE 3HAYEHUS, BBIYUCIATD IIoM@aan Guryp u oObEMBI Tel, HaXOIUTh
CKOPOCTM U YCKOpEeHHs ImporeccoB. JlaHHas cozaepxaTeinbHas JIMHUAA OTKPHIBACT HOBBIC
BO3MOKHOCTH IIOCTPOCHHUS MATEMaTHYECKUX MOJEJIEeH pealbHbIX CHUTYyaluii, MO03BOJSET
HaxXOJIUTh HaWJIyyllee pelIeHHWE B NPUKIAJAHBIX, B TOM YHCIE COI[MATbHO-?KOHOMHYECKHX,
3aJayax. 3HAKOMCTBO C OCHOBAaMH MAaTeMaTHUYECKOTO aHajliu3a CHOCOOCTBYET pPa3BUTHIO
abcTpakTHOrO, (HOPMATBLHO-IOTHYECKOTO0 U KPEaTUBHOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUI
pacro3HaBaTh MPOSBICHUS 3aKOHOB MAaTeMaTUKH B HayKe, TEXHUKE U UCKyccTBe. OOydaromuecs
Y3HAIOT O BBIJAIOIIUXCS PE3yJIbTAaTax, MOJYYEHHBIX B XOJI€ Pa3BUTUS MAaTEMaTUKHU KaK HayKH, U
00 UX aBTOpAXx.

CopepxarenpHO-MeTOANYECKAs JHHHUS «MHOXECTBa U JIOTHKa» BKIIOYaeT B cels
AJIEMEHThl TEOPUU MHOXKECTB W MaTeMaTHYECKON JIOTUKH. TeopeTHKO-MHOKECTBEHHBIC
MIPEACTABJICHUS MPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTEMaTHKH W MpeyiaraloT HamOoJsiee
VHUBEPCATbHBIA SI3bIK, OOBEAMHSIONIMI BCE pa3felibl MaTeMaTUKH U €€ MPUIOKEHHH, OHU
CBSI3BIBAIOT pa3Hble MaTEMaTUYECKHE TUCIUIUIMHBI U UX TPUIIOKEHUs B efuHoe 1enoe. [loatomy
BOXHO JaTh BO3MOXXHOCTh OOy4aromeMycs TMOHHMaTh TEOPETUKO-MHOKECTBEHHBIM SI3BIK
COBPEMEHHON MaTeMaTUKU U HCIIONb30BaTh €ro JUIsl BBIPAXKEHHMS] CBOMX MbIciei. [pyrum
BaXHBIM IPU3HAKOM MaTEMaTHKW KaK HAyKH CJIeIyeT MPHU3HATh CBOWCTBEHHYIO €i CTPOroCTb
000CHOBaHMN ¥ CJEIOBaHHE OMpEeACNEHHBIM TpaBUIaM [OCTPOCHHS JOKa3aTelbCTB.
3HaKOMCTBO C DJIEMEHTAaMU MAaTEMaTUYECKOW JIOTUKU CIOCOOCTBYET PA3BUTHUIO JIOTHYECKOTO
MBIIUICHUST O0YYaIOIINXCS, TTO3BOJISIET UM CTPOUTH CBOM PACCYXKJIEHUSI HA OCHOBE JIOTUYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUYECKOTO MBIIILIICHUSI.

B yuebHom kypce «Anrebpa W Hayala MaTeMaTUYECKOTO aHalM3a» TMPUCYTCTBYIOT
OCHOBBI ~ MAaTEMaTHYECKOTO  MOJCIHUPOBAHUA, KOTOpPbIE  MPHU3BAHBI  CIHOCOOCTBOBATH
(GOpMHUPOBAHUIO HABBIKOB TOCTPOCHHUS MOJIEJIEH peaTbHBbIX CHUTYallUid, HUCCIEIOBAHUS STUX
MoJieJiell ¢ TOMOIIBI0 ammapara anreOpsl W MaTeMaTHYeCKOro aHaiu3a, HWHTEpHpeTaruu
MOJIyYeHHBIX pe3ynbTaToB. Takue 3aqaHusl BIUIETEHBI B KX/l W3 PA3[esioB MNPOrPAMMBbI,
MOCKOJIBKY BECh MaTepuall yueOHOTO Kypca HIMPOKO HCTOIB3YeTCs NIl PEIICHUS MPUKIIATHBIX
3amau. [lpu pemieHMH peaNbHBIX TMPAKTHYECKUX  3a7ad  OOydJaroniuecss pa3BUBAIOT
HAOIOIaTEIbHOCTh, YMEHHUE HAXOIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIOIB30BATh
aHAJIOTHIO, 0000IIaTh M KOHKPETH3UPOBaTh Mpodiemy. JlesTensHOCTh MO (POPMHUPOBAHUIO
HABBIKOB PEIICHHS MPUKIIATHBIX 33/1ad OPTaHU3yeTCs B TIPOIIECCEe U3YUCHUS BCEX TeM yueOHOTO
Kypca «AnreOpa 1 Hayajla MaTeMaTUYECKOTO aHATTU3ay.

Ha usydenue yueOHOTro Kypca «Anredpa u Hadyajaa MaTeMaTHIECKOTO aHaTN3a» OTBOIUTCS
272 ygaca: B 10 xmacce — 136 yacoB (4 uvaca B Heneno), B 11 kmacce — 136 ygacoB (4 gaca B
HEJIEIIO).

Buabl n popmbl AeATEIbHOCTH, MO3BOJIAIONINE PEATIN30BATh BOCIUTATE/IbHbIA MMOTEHIIHA
YPOKa, ¢ y4éTOM padoyeil NporpaMMbl BOCIIMTAHUS NMPeEANOJIAaraer cjieaywiiee:

-yCTAQHOBJICHHE JOBEPUTEIBHBIX OTHOIICHNI MEX/Y YIUTENIEM U €r0 YIeHUKaMH,
CHOCOOCTBYIOUIMX MO3UTUBHOMY BOCTIPUATHIO YUAIIUMUCS TPeOOBaHUN U MMPOCKO yuuTels,
NPUBJICUCHUIO UX BHUMaHU K 00CY)KIaeMOil Ha ypoke HH(POPMALIUHU, aKTUBU3ALIUN UX
MIO3HABATENIbHOM JeSITEIbHOCTH;



-o0yX/I€HHE MIKOJIbHUKOB COOIOAATh Ha yPOKE OOIICTIPUHATHIE HOPMBI TTIOBEACHMUSI, ITpaBUIIa
00IIeHuUs CO CTapIUMH (YIUTEISIMH) M CBEPCTHUKAMU (IIKOJIbHUKAMH), IPHHLIUIIBI y4eOHOH
JUCLUIUIMHBI U CAMOOPraHU3allnY;

-[IPUBJICYEHNE BHUMAHUS LIKOJIbHUKOB K IIEHHOCTHOMY acleKTy U3Y4aeMbIX Ha ypoKax
SIBIICHUH, OpraHu3aus X paboThI C TOTy4aeMOi Ha YPOKE COIMAIEHO 3HAYUMOUN HH(OpMAaITHeH
— MHUIIMMPOBaHHE ee 00CY>KICHHS, BICKAa3bIBaHUS YUAIIMKICSI CBOETO MHEHUS 110 €€ TOBOAY,
BBIPAOOTKH CBOETO K HEH OTHOIICHUS;

-HCII0JIb30BaHUE BOCIUTATEIbHBIX BO3MOXKHOCTEH COJIepKaHus yueOHOro MpeIMeTa yepes
JEMOHCTPALIMIO JIETSM IPUMEPOB OTBETCTBEHHOTO, TPAXk/IaHCKOTO TOBEICHHUS, TPOSBICHUS
YeJIOBEKOIIOOUS U JOOPOCEPACUHOCTH, Yepe3 MOA00P COOTBETCTBYIOIINX TEKCTOB Il YTCHHUSI,
3a[a4 sl peIeHus], MPOOIEMHBIX CUTYAIMH /It 0OCYXK/IEHUS B KJIacce;

-IPIMEHEHHNE HA YPOKE HHTEPAKTUBHBIX ()OPM pabOTHI yUaIIMXCs: HHTEIICKTYAIBHBIX UTD,
CTUMYJIMPYIOIIMX [T03HABATEIbHYI0 MOTHUBALIUIO IIKOJIBHUKOB; TUAAKTHUYECKOIO TeaTpa, e
MOJIy4YEHHBIC HA YPOKE 3HAHUS OOBITPHIBAIOTCS B TE€ATPAIbHBIX MOCTAHOBKAX; TUCKYCCUH,
KOTOpBIE JAIOT YYallUMCsl BO3MOKHOCTh IPUOOPECTH OMBIT BEJCHHUS KOHCTPYKTUBHOIO JHAJIOT;
IpyNHoOBOM pabOThHI M pabOTHI B Mapax, KOTOPhIE yuaT MIKOJILHUKOB KOMaHIHOM paboTe 1
B3aMMOJICHCTBHIO C IPYTHUMH JI€THMU;

-BKJIFOYEHHE B YPOK UTPOBBIX MPOLEYP, KOTOPbIE IOMOTAlOT MOAIEPKaTh MOTUBALIMIO JIETEH K
MOJIyYEHUIO 3HAHUH, HAJTAXKMBAHUIO TIO3UTUBHBIX MEXJIMYHOCTHBIX OTHOIIEHUH B KJlacce,
MIOMOTAIOT YCTaHOBJICHUIO T00OpOXKeTaTeIbHONH aTMOC(Ephl BO BpEMsI YPOKa;

-OpraHu3zanys me@pcTsa MOTUBUPOBAHHBIX U APYAUPOBAHHBIX YHaLIUXCS HAJ UX
HEYCIIEBAIOIIMMU OJTHOKIACCHUKAMM, JAIOIIETO IIKOJIBHUKAM COLMAIbHO 3HAYMMBbII OIIBIT
COTPYIHUYECTBA U B3aMMHOM IIOMOIIIH;

-MHULIMMPOBAHUE U TIOJAEPIKKA UCCIEA0BATENBCKON NEATEIBHOCTH IIKOJIBHUKOB B paMKax
peann3aliy MU UHAWBHUIYAJIbHBIX U TPYIIIOBBIX UCCIEA0BATENbCKUX IPOEKTOB, YTO 1aCT
HIKOJIbHUKAM BO3MOYKHOCTb MPHOOPECTH HABBIK CAMOCTOSATEIBHOTO PEIIEHHs TEOPETHYECKON
po0JieMbl, HaBbIK  O0()OPMIIEHUS] COOCTBEHHBIX UJI€H, HABBIK YBAXKUTEIHHOTO OTHOLIEHMS K
YYXXKUM HJIeIM, OpOPMIIEHHBIM B pa0doTax JIpyrux MccieaoBareseil, HaBbIK MyOJIMYHOTO
BBICTYIUICHHUS [Iepe]l ayIuTOpUeH, apryMEHTUPOBAaHUS U OTCTAaUBaHUS CBOEH TOUKH 3PEHUS.

- peleHre BOMPOCOB HIKOJIbHOM JKU3HU, COJIEHCTBYET peaau3allii HHUIIMATUB 00Y4aroIIUXCs BO
BHEY4YeOHOM JEATEIbHOCTH, YIaCTBYET B PEIICHUH KOH(MIMKTHBIX BOIIPOCOB.

COJAEP/)KAHUE OBYYEHUA
10 KJIACC

Yuciaa 1 BLIYMCIEHUS

Pannonansueie yncna. OOBIKHOBEHHBIE M JECSITHUYHBIC APOOU, MPOIEHTHI, OECKOHEUHBIC
nepuoanueckue Apoou. [Ipumenenune npoOeii 1 MPOLEHTOB ISl PEIICHUs MPUKIIATHBIX 3a71a9 U3
Pa3JIMYHBIX OTpaciieil 3HAHUN U PeaTbHON KU3HHU.

JeiicTBuTenbHble yKcha. PanuoHanpHBle W MppalMoOHANbHBIE yucia. Apudmernueckue
onepalury ¢ JCUCTBUTEIBHBIMU 4YHCIaMU. MOIynb NEUCTBUTEIBHOIO YHCIA U €r0 CBOMCTBA.
[Tpubmx€HHBIE BBIYUCIICHUS, TIpaBUjia OKPYTJEHUs, TNPUKUAKA M OICHKAa pe3ysbTaTa
BBIUMCIICHHH.



Crenens ¢ menbiM nokasareneM. bunom HeroTona. Mcnonb3oBanue moaxoasiie Gopmbl
3anMcy JEHCTBUTEIBHBIX YHCEN JUIS PELIEHUs] IPAKTUYECKUX 3a/1a4 U IIPE/ICTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTYpaJbHON CTEIIEHH U €T0 CBOMCTBA.

CreneHp ¢ palMOHAJIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JECHCTBUTEIbHBIM
IIOKa3aTeJIEM.

Jlorapudwm yucna. CoiicTa orapudma. J[ecaTHIHbIE 1 HATYpaTbHBIC JIOTapU(MEI.

CuHyc, KOCUHYC, TAHI€HC, KOTAHI'€HC YHMCJIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHHYC U
apKTaHI€HC YHCIOBOIO apryMeHTa.

YpaBHeHUs1 1 HEPABEHCTBA

ToxnecTBa W TOXKIECTBEHHbIE MpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCUIIbHBIE YpaBHEHUS U YpaBHEHUsI-CIeACTBUs. HepaBeHCTBO, pellieHe HEpaBeHCTBa.

OCHOBHBIE METO/Ibl PELICHHUS LEIbIX U JPOOHO-pallMOHANIBHBIX YPAaBHEHUN U HEPaBEHCTB.
MHorousnessl OT OJHOM NEpPeMEHHOH. JleneHue MHOrodjgeHa Ha MHOTOYIEH C OCTAaTKOM.
Teopema be3y. Muorowiensl ¢ nienbivu kodddummenramu. Teopema Buera.

[TpeoOpa3oBaHs YMCIOBBIX BBIPAXKEHUM, COJIEPIKAINX CTEIIEHU U KOPHH.

Hppanuonaneuple  ypaBHeHUs. (OCHOBHBIE METOABI PELICHMS  HPPALMOHAIBHBIX
YpPaBHEHUU.

[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS [10KA3aTEIbHBIX YPABHEHU.

[TpeoOpa3zoBaHue BbIpaXKEHHM, CONEPIKALUX JIOTapru(PMBI.

Jlorapupmuueckue ypaBHeHHS. OCHOBHBIE METOABI PELICHUS JIOTapu(PMUUECKHX
YpaBHEHUM.

OcHoBHble TpHUroHoMeTpuueckue (opmynsl. [IpeobOpa3oBaHne TPUTOHOMETPUUECKHUX
BBIPAKECHUI. PellleHre TpUroHoMeTpU4eCKuX YpaBHEHHM.

Pemenue cucreM JIMHEWHBIX ypaBHEHMH. Marpuna CUCTEMBl JIMHEHMHBIX YpaBHEHUM.
Onpenenurens Martpuipl 2X2, €ro Te€OMETPUYECKUH CMBICI U CBOMCTBA, BBIYHMCIEHHUE €T0
3Hau€HUsl, IPUMEHEHHE OIPENEIUTENs ISl PelIEHUs] CUCTEMBbI JIMHEWHBIX YpaBHeHUH. Pemienue
MPUKIAIHBIX 337]a4 ¢ IOMOIIbIO CUCTEMBI JINHEHHBIX ypaBHEHUH. VccnenoBanue mocTpoeHHON
MOJIEJIH C TOMOULIBIO MaTPHULL U ONPENEIUTEINEH.

[TocTtpoeHne MaTeEMaTHUECKUX MOJENEH PEAJbHOM CUTyallud C IOMOILBIO YPAaBHEHHH U
HepaBeHCTB. [IprMeHeHne ypaBHEHUN M HEPAaBEHCTB K PELIEHUI0 MaTeMaTMYeCKUX 3a7ad U
3a]a4 U3 pa3IU4HbIX 00JacTel HayKH U pealbHON )KU3HHU.

DOyHKUUH U rpaduKu

OyHKIMsA, crnocodbl 3anaHus (QyHKiuM. B3anmuo obOpatnblie ¢yHkiuu. Kommosuius
byukuuil. ['padux pynkumn. DnemeHTapHbIe Tpeodpa3oBanus rpadukoB GyHKINH.

Ob6unacTp omnpeneneHuss 1 MHOKeCTBO 3HaueHUd ¢yHkiuu. Hynu ¢ynknuu. [IpomexyTku
3HaKonocTossHcTBa. UETHbie M HeuéTHble QyHKuMU. [lepuognueckue ¢yHkumu. IlpomexyTku
MOHOTOHHOCTH (yHKIHMU. MakCUMyMbl 1 MUHUMYMBI QyHKIMU. Hanbomnbiiee 1 HauMeHbIee
3HaYeHUS PYHKIIMH HA TIPOMEXKYTKE.

Jluneiinas, kBagpaTU4Has ¥ APOOHO-TMHEWHAsS QYHKIIUU. DJIEMEHTapHOE UCCIeOBaHUE U
MOCTPOCHHE UX TPaPHKOB.

CrenenHass (yHKIHMS C HaTypaJbHbIM M LIEJBIM TokaszareneMm. EE cBoiicTBa U rpaduk.
CgoiicTBa U rpaduK KOpHS N-0M CTENEHW KaK (YHKIIMM OOPATHOW CTENEHH C HATypaJbHBIM
IIOKA3aTeJIEM.

[TokazarenbHas U Jorapudmuueckas GyHKIHH, UX CBOICTBa U rpaduku. Mcnoas3oBaHue
rpaduKoB QYHKIUH U pelieHns ypaBHEHUH.



TpuronomeTrpuyeckass OKpPY)XKHOCTb, OINpPEIEICHHE TPUTOHOMETPUUYECKUX (DYHKIUN
YUCJIOBOTO APryMEHTA.

OYHKIMOHATHHBIC 3aBUCHMOCTH B PEATBHBIX MPOIECCax U SBICHUSAX. [ paduKku peaibHbIX
3aBUCHUMOCTEH.

Hayana maTemMaTH4yeckoro aHajaimsa

ITocnenoBarenbHOCTH, CIIOCOORI 3aaHUs MOCiIea0BaTeIbHOCTEH. MeTo I MaTeMaTHYECKON
MHAYKIMUM. MOHOTOHHBIE M OrpPaHUYEHHBIC MOCIEAOBATEILHOCTH. VICTOpHUS BO3HHUKHOBEHUSA
MaTeMaTHYECKOT0 aHalln3a KaK aHalln3a OECKOHEUYHO MaJIbIX.

Apudmernueckas W reoMeTrpuueckas — mporpeccud.  beckoHeuHo — yObIBaroIas
reoMmerpuueckas nporpeccusi. Cymma OECKOHEYHO YOBIBAIOIICH T€OMETPHUECKON MPOTPECCHH.
JIMHENHBIN M OAKCHOHEHUUAIBbHBIM pocT. Yucino e. dDopMyrna CIOXKHBIX IPOLIEHTOB.
Hcnionb30BaHue NPOTpeccuu Uil peUIeHUs1 pealIbHbIX 3a]a4 PUKIIATHOTO XapaKTepa.

HenpepriBuble (yHKIMM W UX cBoiicTBa. Touku pa3pbiBa. ACHUMOTOTH TpaduKOB
¢ynkuunii. CBoiicTBa (DyHKIMI HENMPEPBHIBHBIX Ha OTpe3ke. MeToJ MHTEpBAJOB JUIS pPEIICHUS
HepaBeHCTB. [IpruMeHeHne CBOWCTB HEMTPEPBHIBHBIX (DYHKIUH ISl pEIICHHS 3a/1a4.

[TepBas u BTOpas npousBoaHbie GpyHKuMU. Onpenenenrue, reoOMeTpUIecKuil U Gu3nuecKui
CMBICT POU3BOAHON. YpaBHEHHUE KacaTeNbHOU K rpaduKy QyHKIUU.

[IpousBoaubie emMeHTapHbIX GyHKUIUMA. [Ipon3BogHAsS CyMMBI, TPOU3BEICHHUS, YACTHOTO
Y KOMIO3ULIMU (QYHKIUH.

MHo:xecTBa M JIOTHKA

MHoXecTBO, onepaluyd HajJ MHOXXECTBaMU M UX CBOMCTBa. /[uarpammel Diinepa—BeHHa.
[IpruMmeHeHne TEeOpEeTUKO-MHOKECTBEHHOIO armapara JJisi OMUCAaHHS PEaJIbHbIX IMPOLECCOB U
SIBJICHHH, TIPY PEIICHUH 3a/1a4 U3 IPYTUX yUYEOHBIX MIPEAMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTHUYeCcKOro  OOBEKTa,  CJENCTBUE,
JI0KA3aTeNIbCTBO, PABHOCUJIBHBIEC YPABHECHMUS.

11 KJIIACC

Yucsia v BbIYUCICHUSA

Harypanbasle u nensle uncna. IIpuMeHeHME NPHU3HAKOB JEIMMOCTH LEIBIX YHCEI,
HaubOonbImui obmui nenurens (nanee — HOJl) u Haumensiee obiee kpatHoe (nanee — HOK),
OCTaTKOB MO MOJYJII0, anroput™Ma EBknnaa s peiieHus 3a7a4 B LENbIX YUCIaX.

KommiekcHple uymcna. AnreOpandeckas W TpUTOHOMETpuueckas (opmbl 3amucu
KOMIUIEKCHOTO 4Yucia. ApupMeTHUecKre Onepaluyu ¢ KOMIUIEKCHBIMU unciaMu. M3o0paxkenue
KOMIUIEKCHBIX YHCEJI Ha KOOpIUHATHOM mtockocTH. @opmyna Myaspa. KopHu N-oii cTenenu u3
KOMIUIEKCHOTO 4mcna. [IpuMeHeHHe KOMIUIEKCHBIX 4YHCeNl IJs pelieHus (GU3MYECKUX |
T€OMETPUUYECKHX 3aa4.

YpaBHeHHUsI M HEpaBEHCTBA

Cucrema ¥ COBOKYITHOCTh YPAaBHEHU U HEPABEHCTB. PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBI -
CIeACTBHs. PaBHOCUIIBHBIE HEPABEHCTBA.

OT60p KOpHEW TPUTOHOMETPUYECKUX YPABHEHHH C IOMOIIBI0 TPUTOHOMETPUIECCKON
OKPY’KHOCTH. PernieHne TpuroHoMeTpuyeCcKux HEPaBEHCTB.

OcCHOBHBIE METO/IbI PEILIEHHUs TOKA3aTEIbHBIX U JIOrapu(MUIECKIUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPAIIMOHAILHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABI  PELIEHUS CHUCTEM U COBOKYINHOCTEH  PallMOHAJIBHBIX,
UPPALMOHATILHBIX, IOKA3aTEeIbHBIX U JIOTApU(PMUUECKUX ypaBHEHUI.



YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTPaMH.

[IpumeHeHre ypaBHEHUM, CUCTEM U HEPABEHCTB K PELICHUI0 MAaTEMAaTHMUYECKUX 3ajad U
3aJa4 M3 Pa3NUYHBIX OOJIACTeH HAyKM M pPEaTbHON JKU3HM, WHTEPHPETALHUs IOJy4YSHHBIX
pe3yNbTaTOB.

DOyHKIUM U TpadpuKu

I'padux xommnozuuuu QyHKuil. ['eomerpuueckue oOpas3sl ypaBHEHUH M HEPaBEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U IPaQUKU.

['padmyeckue MeTonbl pELICHUS YpaBHEHMH M HepaBeHCTB. ['paduueckue MeToabl
peleHus 3a1a4 ¢ IapaMeTpamH.

Hcnonw3oBanue rpadukoB (YHKIUN Ui MCCIEAOBAHUS TPOIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PEHICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEAMETOB U pealbHOU KU3HU.

Hayana maTemMaTnueckoro aHajamsa

[TpumeHeHre NPOU3BOIHOM K MCCIEI0BaHUIO (PYHKIIMI HA MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxaenre HanOoIbIIero 1 HaMMEHBIIIET0 3HAYCHUH HEeNIPephIBHOW (DYHKIIMK Ha OTPE3Ke.

[IpuMeHeHre NPOM3BOJHOM ISl HAXOXKJECHUS HAWIYYIIEr0 PEIICHUS B IPHUKIAJAHBIX
3ajavax, A ONpeAeNieHHS CKOPOCTH U YCKOpPEHUs Mpolecca, 3aJaHHOro (GopMyaoi HiIu
rpaduKoMm.

[TepBooOpa3Has, OCHOBHOE CBOHCTBO IepBOOOpa3HbIX. [lepBoOOpa3HbIE 3IIEMEHTAPHBIX
byukuuii. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

WuTerpan. I'eomeTpuueckuii cMplica MHTErpaia. BerunciaeHne onpenenéHHoro nHTerpana
no popmyne Herotona-JleliOHuma.

[IpumeHeHue wWHTErpana JUisi HAXOXKJAEHUS IUIOL[aAed IJIOCKUX @uryp u 00BbEMOB
FEOMETPUYECKUX TEIL.

[Tpumeps! pemenuit auddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHuecKkoe MOJIEINPOBaHUE
PEeaIbHBIX MPOLIECCOB C MOMOULIBIO AU(P(EPEHIINATBHBIX YPaBHEHHH.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATHYECKOT'O AHAJIN3A» (YTJIYBJEHHBIM YPOBEHb) HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpamaaHCKOro BOCIUTAHMS:

c(OPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIUU  OOYyYaromerocs Kak akTUBHOTO U
OTBETCTBEHHOT'O HWIE€HAa POCCHUHCKOTO OOIIecTBa, MPEICTABICHHE O MaTEMaTUYECKMX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHHH, TPOLEAYp TpakJTaHCKOTO OOIIecTBa
(BBIOOpPBI, OIMPOCHI U JAPYroe), yMEHHE B3aUMOJEWCTBOBATH C COIMAIBLHBIMH WHCTHUTYTaAaMH B
COOTBETCTBUH C UX (PYHKIMSIMH U Ha3HAYCHHUEM;

2) IaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCHICKOMN TPakTaHCKON MICHTUYHOCTH, YBAKEHUS K MPOILJIOMY U
HACTOALLIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHKEHHUSIM POCCUHUCKUX
MaTeMaTUKOB M POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI, MCMIOJIb30BAHUE ITUX JOCTHKCHUU B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:



OCO3HAaHWE  JYXOBHBIX IIGHHOCTEH  POCCHUUCKOro  Hapoaa, CcPOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3THUECKOTO MOBEICHHUSI, CBI3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTH)KCHUN HAyKU U JCSTENIbHOCThIO YU4E€HOTO, OCO3HAHWE JIMYHOIO BKJIaJa B MOCTPOEHUE
YCTOMYMBOTO OYAYIIETO;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE  OTHOLIEHWE K  MHUPY, BKJIIOYas  OSCTETUKY  MaTeMaTH4YE€CKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, pELICHWH, PpacCyKICHHH, BOCHPUUMYHUBOCTh K
MaTEeMaTUYECKHM acTIeKTaM Pa3jIuYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoro BOCIUTAHUSA:

c(OpPMUPOBAHHOCTh YMEHHUS MPUMEHATH MATEMATHUECKUE 3HAHUS B MHTEPECAX 3JI0POBOTO
u 0Oe3omacHOro o0Opa3a JXU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO (370pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, pErylsapHas (u3HuecKas aKTUBHOCTB),
(GU3HYECKOE COBEPIIICHCTBOBAHUE ITPH 3aHITHAX CIIOPTHBHO-030POBUTEIIBHOM JIEATEILHOCTBIO,

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYNy, OCO3HAHUE IICHHOCTH TPYIOJIOOUS, HHTEPEC K Pa3IUIHBIM cdepam
npoecCHOHANBHOM AESTeTbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSMHU, YMEHHE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccur U peanu3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIC IUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHHUIO W
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUHN
MPaKTUYECKHX 33J1a4 MaTEMaTHYCCKON HAIIPaBICHHOCTH;

7) 3K0JI0TM4YECKOT0 BOCTTUTAHUSA:

c(hOpMUPOBAHHOCTh  JKOJIOTMUECKOW KYyJIbTYpbl, TOHUMAHWE BIMSIHHUS COIHMAIBHO-
HKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHUE TPHUPOJHOM M COIHMAIBHOM Cpeibl, OCO3HAHUE
I00AaNPHOTO  XapakTepa  JKOJOTHMYECKHX  MpoOJjeM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMaTHUYeCKUX 3HAHUN ISl pelIeHus 3ajad B 00JacTU OKPY>KAIOLIEH Cpelpl, MIaHUpOBaHUE
MOCTYIIKOB M OLIEHKH WX BO3MOXKHBIX TIOCIIEJCTBUN ISl OKPYXKAIOLIEH CPEJIbl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKHd M OOIIECTBEHHOW MPAKTHUKH, TOHMMaHWE MaTeMaTH4YeCKOW HayKd Kak cdepbl
YEJIOBEUECKOM NESITEIIbHOCTH, ITANoB €€ Pa3BUTHS W 3HAYMMOCTHU ISl PA3BUTHSI ITUBUIIU3ALINH,
OBJIQJICHHE SI3BIKOM MATEMAaTHKUA U MAaTEeMaTHYECKON KYJIbTYpPOH KaK CpPEeICTBOM MO3HAHUS MHPA,
TOTOBHOCTb OCYHIECTBIISITh IPOEKTHYIO U MCCIIEI0OBATEIbCKYIO JEATEIbHOCTh UHIUBUAYAIBHO U
B IpYIIIIE.

METANPEAMETHBIE PE3YJIbTATbBI

Ilo3naBaTebHBbIE YHHBePcAIbHbIE YUeOHbIe 1eCTBUS

ba3oBble Jjornueckne geicTBUS:

BBISIBIIAT M XapaKTEpPU30BaTh CYIIECTBCHHBIC TMPU3HAKA MATEMaTHYECKUX OOBEKTOB,
MOHITHUM, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH OMNPEACTCHUS TOHATHUH,
YCTaHABIIMBATh CYIIECTBEHHBIN NpH3HAK KIAacCU(PUKAIUUA, OCHOBAHUSA [UIsI 00OOIIEHUS U
CpaBHEHUS, KPUTEPUHU TTPOBOIUMOTO aHAJIN3a;

BOCIIPUHUMATh, (OPMYITHPOBATh W MPEOOPa3OBBIBATH CYKICHHS: YTBEPAUTEIbHBIC H
OTpHUIATENIbHbIC, AMHIYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,



BBISIBJISITh MaT€MaTHUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U NPOTUBOpeuus B (akrax,
JAHHBIX, HAONIONEHUSX W  YTBEPXKACHUAX, IMpeliaraTb KPUTEPUH JJs  BBIABICHUA
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JIeNIaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACIYKTHMBHBIX W MHIYKTHBHBIX
YMO3aKJIIO4YEeHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MATEMATUUYECKUX YTBEPKACHUU (IIpsIMbIE U
OT IPOTUBHOIO), BBICTpAaUBaThb APIyMEHTAIMIO, IPUBOAUTH MPUMEPbl M KOHTPIPUMEDPHI,
000CHOBBIBaTh COOCTBEHHBIE CY)KJICHHS U BBIBOJIBI;

BbIOMpaTh CHoco0 pemeHuss y4eOHOW 3ajauu (CpaBHMBATh HECKOJIBKO BapUaHTOB
pemieHus, BbIOMpaTh HauOoJee MOAXOMAIMN € YYETOM CaMOCTOSITEIHHO BBIJCICHHBIX
KpUTEPUEB).

ba3zoBble nccienoBarebCcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHI KaK MCCIeI0BATEIbCKUI HHCTPYMEHT MO3HaHUs, (POPMYINpPOBaAThH
BOTIPOCHI, (UKCUPYIOIIHE NPOTUBOpEYHEe, NpoOJIeMy, YCTaHABIMBATh HCKOMOE M JIaHHOE,
(GbopMHUpOBATH TMIIOTE3Y, APTYMEHTUPOBATH CBOIO MTO3ULIUIO, MHEHHUE;

IIPOBOAMTH  CaMOCTOSITEJIbHO — CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEAOBAHHUE IO
YCTQHOBJICHUIO OCOOEHHOCTEHl MaTeMaTH4ecKOro OOBEeKTa, SIBIEHUS, IPOLECcCa, BbISBICHUIO
3aBUCUMOCTEN MEXy 00bEKTaMu, SIBJICHUSIMU, IIPOLIECCAMU;

CaMOCTOSITENILHO (hOpMYyITUPOBATh 000OIICHNS U BHIBOJBI IO PE3ybTaTaM MPOBEIEHHOTO
HaOJI0I€HUS, UCCIIEI0BAHMS], OLIEHUBATh JIOCTOBEPHOCTh MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJOB U
0000I1IEHMI;

IIPOrHO3MPOBATh BO3MOXHOE PAa3BUTHUE MPOIIECCA, a TAKXKE BBIABUTaTh MPEINOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISBIIATH JE€PUIMUTH MHPOPMAIIUH, JAHHBIX, HEOOXOIUMBIX JJISi OTBETAa HA BONPOC U JJIS
pelIeHus 3a/1a4H;

BbIOMpaTh MHGOPMALMI0O M3 HCTOYHUKOB  Ppa3IMYHbIX THUIOB, AaHAJIU3UPOBATb,
CHUCTEMaTH3UpOBaTh W HHTEPIPETUPOBaTh MHGOPMAIMIO PaA3IUYHBIX BUAOB U (GopM
IIPEJICTaBIICHHUS,

CTPYKTYypUpOBaTh  MHGOpPMALUIO, MPEACTaBIATh €€ B  PAa3IUYHBIX  (Qopmax,
WUTIOCTPUPOBATH TpapuuecKy;

OLICHMBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPUSM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

O0menue:

BOCIIPUHUMATh U (HOPMYIHPOBATh CYXJIEHHS B COOTBETCTBUU C YCIOBUSMH U LEISIMHU
oOIIeHus1, SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOUYKY 3PEHHUSI B YCTHBIX W MUCHMEHHBIX
TEKCTaX, JaBaTh NOSCHEHHWS IO XOAY pEUICHHs 33Jadd, KOMMEHTHPOBATh MOIyYCHHBIH
pe3ysbTar;

B X0z€ OOCYX/IEHHUS 33a/1aBaTh BOIPOCHI MO CYLIECTBY OOCYXIAaeMOH TeMbl, IPOOIEMBI,
pelraeMoil 3a/auM, BBICKA3bIBaTh WJEH, HALIEJICHHBbIE HAa MOMCK PELICHMS, CONOCTAaBIATh CBOU
CYXJIEHUS C CYKACHUSAMHU JPYrMX YYaCTHUKOB JMANOra, OOHapyKMBaTh pa3lMyle M CXOJCTBO
MO3HLINH, B KOPPEKTHOU popme (HOopMyTHpOBaTh Pa3HOITIACHS, CBOU BO3PAKECHUS;



IPEACTABIATh PE3yIbTAaThl PEHICHUsS 33/a4d, HKCIEPUMEHTA, HCCIEIOBAHMSA, IPOEKTa,
CaMOCTOATCIIBHO BBI6I/IpaTb (bOpMaT BBICTYIIJICHUA C y‘IéTOM 3aa4 IMpPE3CHTaluu U
0COOEHHOCTEHN ayAUTOPHH.

PeryasiTuBHbIe YHHBepPCcAJIbHbIe YUeOHbIE 1eliCTBHS

Camoopranusanus:

COCTABJIATH IUIAH, aJITOPUTM pPEIICHHs 3a/aud, BBIOMpATh CIOCOO pEmIeHHs € y4ETOM
UMEIOLINXCSA PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH
BapHaHThI PEUICHH ¢ y4€TOM HOBOM HMH(OPMALIUU.

CaMOKOHTPOJIb, IMOIIHOHAIbHBIH HHTEJVIEKT:

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(hICKCUU KaK OCO3HAHUSI COBEPIIAEMbIX JCUCTBUN
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3ylIbTaToOB, BIAAETh CIOCOOaMU CaMOMPOBEPKH,
CaMOKOHTPOJIS IIpOIIecca U pe3ysIbTaTa pelIeHus MaTeMaTHUeCKO 3a1a4uu;

IPEIBUIETh TPYAHOCTH, KOTOPbIE MOTIYT BO3HHUKHYTh IPHM PEIICHUU 3a/ladl, BHOCUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWIECHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBHE pe3ylbTaTa IEIHM M YCJIOBHUSIM, OOBSICHATh MPHUUHBI
JOCTHMKEHHUSI WJIM HEAOCTH)KEHUS pE3yJbTaTOB JIEATEIbHOCTH, HAXOAUTh OLIMOKY, JaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHasl /1eSITeJIbHOCTD:

HNOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThl MpHU
pelmieHnd ydyeOHBIX 3a7ady, MPUHUMATh 1elb COBMECTHOW JESTeNbHOCTH, IUIAHUPOBAThH
OpraHU3aIMI0 COBMECTHOM pabOThI, paclpeAeisiTh BHIBI pabOT, IOTOBApUBATHCS, OOCYXKIATh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHHS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TPYIIOBBIX (popMax paboTsl (00CyXIeHHs, OOMEH MHEHUH, «MO3TOBBIE
HITYPMbI» U HHBIE), BBIIOJIHATH CBOIO 4YacTh PaOOTHl U KOOPAMHHUPOBATH CBOU JEHCTBHUS C
JpYTMMHM WIEHaMHU KOMAaHJbl, OLIEHHMBAaTh KayeCTBO CBOETO BKJIaJa B OOIIMHA MPOIYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBUS.

INMPEAMETHBIE PE3YJIBTATHBI

K xonmy oOyuenus B 10 kiacce oOydaroluiics MOMYYHT CIEAYIOIIUE TpPEeIMETHBIC
pe3ynbTaThl MO OTACIBHBIM TeMaM palboueill MporpaMMbl y4eOHOro Kypca «Anredpa u Havana
MaTEeMaTHYEeCKOTO aHaIN3ay:

Yuciaa 1 BLIYUCIEHUS:

CBOOOIHO OMEpPUPOBAThH MOHATUSMU: PAMOHAIBLHOE YHCIIO, OECKOHEUHAs! TIEPUOANYECcKast
Ipo0b, TPOIEHTHI, UPPAIMOHATHFHOE YHWCIIO, MHOXKECTBA PAIlMOHATBHBIX U JEHCTBUTEIBHBIX
4HCell, MOAYJIb ICCTBUTENBHOTO YUCTIA;

MPUMEHATH IPOOU U MPOIEHTHI JIs1 PEIICHUS TPUKIIAIHBIX 3a/1a4 U3 PAa3IMUHBIX OTpaciei
3HAHUU U pEAIbHOM KU3HH;

MPUMEHSTh TPUOMIKEHHBIC BBIYUCIICHUS, MPaBUIA OKPYIJICHHS, MPUKHUAKY U OLEHKY
pe3yJibTaTa BEIYUCIICHU;

CBOOOJIHO ONEPUPOBATH TOHITHEM: CTENEHb C IEJIbIM IIOKa3aTelieM, HCIOJIb30BaTh
MOAXOANIYI0 (OpMY 3amUCH JIEHCTBUTEIBHBIX YHCEN JUIsl PEIICHUs MPAKTHYECKHUX 3adad |
MPEACTABIICHUS JAHHBIX;

CBOOOJTHO OTIEpUPOBATH MOHATHEM: apU(PMETUUECKU KOPEHb HaTypaJIbHON CTENICHU;



CBOOOJIHO ONEPUPOBATH MOHATHEM: CTENEHB C PAllMOHAIBHBIM [10Ka3aTeIIEM;

CBOOOJTHO ONEpPUPOBATh IMOHATUSAMHU: JIOTapu(M dYHcha, NECATUYHBIE W HATypajbHbIC
J0TapuQMmBbl;

CBOOOJIHO ONEpPUPOBAaTh IMOHATUSAMH: CHHYC, KOCHHYC, TQHI€HC, KOTaHI€HC YHCIOBOIO
apryMeHTa;

OTIEPUPOBATH MOHATHAMHU: APKCUHYC, ApKKOCUHYC M aPKTAHI'€HC YHCIOBOTO apryMeHTa.

YpaBHeHUSs] U HEPABEHCTBA:

CBOOOJHO  ONEpUPOBaTh  IOHATHAMM:  TOXKIECTBO,  ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCHJIbHBIEC YPABHEHUS U YPAaBHEHUSI-CIIEICTBH, PABHOCHJIbHbIC HEPABEHCTBA,;

OPUMEHATh pa3IMYHbIE METOJbl PELICHUS PAlMOHAJIBHBIX U JAPOOHO-PALMOHATBHBIX
yYpaBHEHHIA, IPUMEHSTh METO/I MHTEPBAJIOB JIJIsl PEILICHHS] HEPABEHCTB;

CBOOOJTHO ONEpUPOBATh MOHATHSAMU: MHOTOYJIEH OT OJHOW IMEPEeMEHHOH, MHOTOWIEH C
HeNbIMA KO3 QUIMEHTaMH, KOPHUM MHOTOYJIEHA, NPUMEHSTh JeJeHHEe MHOrowieHa Ha
MHOTOUWIEH C OCTaTKOM, TeopeMmy besy u Teopemy Buera s pemenns 3anad;

CBOOOJTHO ~ONEpUPOBATh TOHSATHSAMHU: CHUCTEMa JIMHEHHBIX YpaBHEHWH, MaTpHIIa,
ONpeNeNIUTeNIb MaTpullbl 2 X 2 W €ro IeOMEeTpUYECKHUH CMBICH, HCIIOJIb30BATh CBOMICTBA
onpenenurens 2 X 2 Ui BBIYUCIEHUS €ro 3Hau€HUsl, IPUMEHATh ONpPEACTUTENN A PeLIeHUs
CHCTEMBI JMHEWHBIX YpaBHEHHH, MOJEIMPOBATh pEaIbHbIE CHUTYAallMd C TIOMOIIBIO CHCTEMBI
JMHEWHBIX YpaBHEHHH, WCCIENIOBaTh IMOCTPOSHHBIE MOJAEIH C TIOMOIIBIO MaTpull H
olpenenuTeneil, MHTEPIPETUPOBATh MOJIyYEHHbIH pe3ysbTar;

UCIOJIb30BaTh CBOMCTBA JEUCTBUI ¢ KOPHSAMH JUISl TpeoOpa30oBaHus BIPaKEHHI;

BBITIOJIHATh ~ MIPEOOpa30BaHUSI  YHCIOBBIX  BBIPDAKEHHH, COAEP)KAIIUX  CTETEHH C
palMoHaATFHBIM TTIOKA3aTeNeM;

UCMOJb30BaTh  CBOMCTBA JIOrapu(MoOB Juid  NpeoOpa3oBaHUS  JIOrapuPpMHUUECKHX
BBIPAKECHMUI;

CBOOOJTHO ~ OINEpPHPOBATH  TOHATHAMHU:  HMPpPAlMOHANBHBIC,  TIOKa3aTeNbHbIE U
Jorapu(pMHUUECKUE YPaBHEHHUS, HAXOIUTh MX PEUICHUS C IMOMOIIBI0 PaBHOCWIIBHBIX MEPEX00B
WJIN OCYILECTBIISIS MPOBEPKY KOPHEH;

OPUMEHATh  OCHOBHBIE  TpUTOHOMETpuYeckue ¢Gopmyiasl A [peoOpa3oBaHUs
TPUTOHOMETPHUYECKUX BBIPAKEHHUIA,

CBOOOJTHO OIEPHPOBATH TOHSATHEM: TPUTOHOMETPHUYECKOE ypaBHEHHE, TPHUMEHSTH
HE00Xo1uMble (OPMYIIBI JUTS PEILICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUI;

MOJICIUPOBATh pEAJIbHbIE CUTYallMM Ha s3bIKe aireOpbl, COCTABIATh BBIPAKCHMS,
YpaBHEHUs, HEPABEHCTBA II0 YCIOBHIO 33/1a4M, HCCIEIOBATh IOCTPOCHHBIE MOJIETH C
UCTIOJIF30BAHUEM alllapaTa areOpsl.

DyHKIUH U TPaPUKH:

CBOOOJTHO OMEpUpPOBaTh MOHATUAMHU: (YHKIHMSA, CHOCOOBI 3aJaHHs (YHKLIUH, B3aUMHO
oOpaTHble (QYHKIMHM, KOMOO3ULIMS (QyHKUMH, rpaduk (YHKIUHU, BBIIOJIHATH 3JE€MEHTApHBIE
npeoOpa3zoBanus rpaduKoB PyHKIINIA;

CBOOOJTHO OMEpUPOBATh MOHATUSAMHU: OOJIACTH OMNpEIENEHUs] M MHOXKECTBO 3HAYECHUH
byHKUIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJIHO ONEpPHUPOBATH MOHATUAMHU: YETHBIE M HEUETHBIC (DYHKIMM, NEPUOTUYECKHE
(GyHKLINU, TPOMEKYTKM MOHOTOHHOCTH (DYHKIMM, MAaKCUMyMbl M MHUHUMYMBI (DYHKLUH,
HanOoJIbIIIee M HAaUMEHbIIIee 3HaYCHNEe (PYHKIIUU HAa IPOMEKYTKE;



CBOOOJHO OINEpPUPOBATh MOHATUSAMU: CTENEHHass (PYHKLIHS C HATypaJlbHBIM M LEIBbIM
nokasaresnemM, rpaukK CTENEeHHOW (YHKIIMH C HATypaJIbHBIM M IICNIBIM IOKa3aTeneM, rpaduk
KOpHsI N-0ii CTETIeHH KaK (PYHKIIUM 0OpaTHOM CTENEHU C HaTypalbHbIM MIOKa3aTelIeM;

OIepUpOBaTh MOHATUSMH: JIMHEWHAs, KBagpaThyHas M JApoOHO-IMHEHHas (YHKIUH,
BBITMOJIHATH 2JIEMEHTAPHOE UCCIIEIOBAaHUE U TOCTPOCHUE UX TPAPUKOB;

CBOOOJTHO OMEpPUPOBATh MOHATUSAMH: IOKa3aTelbHas U Jorapupmuueckas (yHKIUU, UX
CBOWCTBA U TpadMKH, UCIIOIB30BATh UX IPApUKH JUIS PEIICHHS YPAaBHEHHUIA;

CBOOOZHO OMEpPUPOBATh MOHATUSAMU: TPUTOHOMETpPUYECKAs OKPYXKHOCTb, OIpEIEICHUE
TPUTOHOMETPUUECKUX (YHKIIHI YUCIOBOTO apryMEHTa;

UCTIOJIb30BaTh Ipaduku (QYHKIMHA A7 UCCIEAOBAaHMS IPOLECCOB M 3aBUCHUMOCTEH MpHU
peLIeHNH 3aJad U3 JPYruX y4eOHBbIX MPEIMETOB M peabHOW KHU3HH, BBIpaXaTh (OpMyIaMu
3aBUCUMOCTH MEXy BEIUUMHAMU;

Hauyana maTemaTnyeckoro anajamsa:

CBOOOJTHO OIEPHUPOBATH MOHATHAMHU: apuUPMETHUYecKass U TeoMeTpUdecKas Mmporpeccus,
0eCKOHEUHO yOBIBAIOIIAsi TEOMETPUYECKAs IIPOTPECCHs], JIMHEHHBIN U KCIIOHEHIIMAIBHBIA POCT,
dbopMyIa CII0XKHBIX MPOLIEHTOB, UMETh MPEJICTABICHUE O KOHCTAHTE;

HCII0JIb30BATh MTPOTrPECCUU AJI PELICHUS PEAJIbHBIX 3a7a4 MPUKIIAJHOTO XapaKTepa;

CBOOOJHO  ONEpUPOBATH MOHATHSAMH:  TOCIEAOBATENBHOCTh,  CIIOCOOBI  3aJaHUS
[I0CJIEI0BATENbHOCTEN, MOHOTOHHBIE U OTPAHUYEHHBIE [TOCIEA0BATEILHOCTH, TOHUMATh OCHOBBI
3apOKJCHHS] MATEMAaTUYECKOTO aHAIM3a KaK aHaIU3a 0ECKOHEUYHO MaJIbIX;

CBOOOJTHO ONEpPHPOBATh MOHATUSAMH: HENpepbIBHbIE (DYHKIMH, TOUYKU pa3pbiBa rpaduka
(GYHKIIMH, aCHMITOTHI rpaduka (QyHKINY;

CBOOOJHO ONEpUPOBATh MOHATHEM: (YHKIMS, HENpepbiBHass Ha OTpe3Ke, MPUMEHATh
CBOWCTBA HEMPEPBIBHBIX (DYHKLUH IS pelIeHHs 3a/1a4;

CBOOOJTHO ONEpUpOBaTh IMOHATUSAMHU: IiepBas W BTOpass TMPOU3BOJHBIE (PYHKIHUH,
KacaTesbHas K rpa@uky QpyHKUINU;

BBIUNCIIATh MPOU3BOJAHBIE CYMMBbI, INPOU3BENCHHS, YAaCTHOTO M KOMIIO3ULUHU JBYX
(byHKLUH, 3HaTh TPOU3BOHBIE 3JIEMEHTAPHBIX (PYHKIIUI;

UCIOJIb30BaTh T€OMETPUUYECKUNA U (PU3UUECKUI CMBICI TPOU3BOAHOM [T peleHns 3aau.

MHoxkecTBa M JIOTHKA:

CBOOOJHO OTIEPUPOBATH MOHATUSMU: MHOKECTBO, OTIEpalluU HaJl MHOKECTBAMU;

MCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIH anmapar sl ONMCAaHUs PEAJbHBIX IPOLECCOB
U SIBJIGHUH, IPY PELICHUH 3a/1a4 U3 JPYruX y4eOHBIX MPEMETOB;

CBOOOJHO OMNEpUpPOBATh MOHITUSIMU: OIpeAeNieHue, Teopema, ypaBHEHHE-CIIEJCTBUE,
CBOMCTBO MaTeMaTH4YecKOoro OO0bEeKTa, JI0Ka3aTeIbCTBO, PpABHOCWIbHBIE YpaBHEHHS U
HEPABEHCTBA.

K xonny oOyuenus B 11 kJacce oOyd4aroIIMiCs MOMYYUT CIEAYIOIIHE NpEeIMETHbIE
pe3yNbTaThl MO OTAEIbHBIM TeMaM paloueill mporpamMmbl y4eOHOro Kypca «AnreOpa u Hadaia
MaTeMaTHUYECKOTO aHaIu3a»:

Yuciia 1 BbIYUCICHUSA:

CBOOOJHO OIEPUPOBATH MMOHATUSAMH: HATypajJbHOE W LEJI0€ YHCIO, MHOXECTBa
HaTypaJbHBIX U LEIbIX YUCEN, UCMOJIb30BaTh NMPU3HAKK JeauMocTh 1enbix yucen, HOQ u HOK
HaTypaJbHBIX YMCEN IJIs PEIICHMS 3a]a4, IPUMEHSTh aAroput™ EBKInaa;

CBOOOJTHO OTEPUPOBAThH MOHATUEM OCTATKa MO0 MOJYJIIO, 3alIUCHIBATh HATYPaJbHBIC YHCIIA
B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;



CBOOOZHO OMEpPUPOBATh MOHATUSAMU: KOMIUIEKCHOE YHCIIO U MHOXECTBO KOMILIEKCHBIX
YHCell, MPEICTABIATh KOMILJICKCHBIE YHCIIa B alre0pandeckoil U TPUTOHOMETPUYECKOil dopme,
BBINOJIHATH apUPMETHIECKHUE ONIEPALUU C HUMH U N300paXkaTh HAa KOOPIMHATHON TIOCKOCTH.

YpaBHeHNsI M HEPABEHCTBA:

CBOOOAHO  OMEpUpOBaTh  MOHATHSIMH:  HMpPPAllMOHANbHBIE,  IOKa3aTelbHbIE U
JorapupMHUECKUEe HEPABEHCTBA, HAXOAUTh MX PELICHHUS C TOMOIIBIO PABHOCHIIBHBIX IIEPEX0/I0B;

OCYILECTBIISATH OTOOP KOPHEH MPH pEIIeHNH TPUTOHOMETPUYECKOTO YPaBHEHUS;

CBOOOZHO OINEpUPOBaTh MOHSATHEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO, MPUMEHSTH
HeoOxouMble (POPMYJIBI 1711 pEeLICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKIX HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH MOHATUSAMHU: CUCTEMA M COBOKYITHOCTh YPaBHEHHUI U HEPABEHCTB,
PaBHOCHUJIBHBIE CUCTEMBI M CUCTEMBbI-CIICJICTBUS, HAXOAUTh PELIEHHs] CUCTEMbI U COBOKYITHOCTEN
paloHaIbHBIX, HpPPAOHATIBHBIX, IIOKA3aTENbHBIX M JIOTapU(MUYECKUX ypaBHEHUH U
HEPaBEHCTB;

pelarb palnuoOHANbHBIE, HPpPALMOHAIBHbBIE, IIOKa3aTelbHbIE, JIOTapUPMHUUECKUE U
TPUTOHOMETPUUECKHUE YPABHEHUSI U HEPABEHCTBA, COEpKAILE MOYJIN U TTapaMeTphl;

MPUMEHSTh TpaduvecKre METOIbI ISl PeIICHUSI YPaBHEHUN U HEPABEHCTB, a TakXKe 3a/1a4
C IapaMeTpamu;

MOJIEJIMPOBaTh pEaJbHbIE CHUTYallud Ha s3bIKE aiureOpbl, COCTABJIATH BBIPAXKEHUS,
YpaBHEHHUS, HEPAaBEHCTBA M MX CHCTEMbI 110 YCJIOBHUIO 3a/1ayd, HCCIENI0BaTh IMOCTPOEHHBIE
MOJIEJIH C UCIIOJIb30BaHUEM arrmapara anreOpbl, HHTEPIPETUPOBATDH MOJIYUYCHHBIH pe3ynbTar.

DOyHKUUM U rpadpuku:

CTPOUTH Ipa@UKU KOMMO3UIMUA (PYHKUUN C IMOMOIIBIO AJIEMEHTAPHOIO HCCIEAOBAHUS U
CBOMCTB KOMITO3HUITUU ABYX ()YHKIIHIA;

CTPOUTh TIeOMeTpuYecKkue o00pa3bl YypaBHEHMH W HEPABEHCTB HA KOOPAMHATHOM
IJIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATUAMU: I'padUKH TPUTOHOMETPUUECKUX (YHKIIHIA;

IPUMEHSTh QYHKIUHU JJI1 MOJIETMPOBAHUS U HCCIIEI0BAaHUS peaIbHBIX MPOILIECCOB.

Havana maTeMaTH4eCKOro aHaJIM3a:

UCMOJIBb30BaTh MPOM3BOJIHYIO JUIsl HCCIENOBaHHMA (YHKIMM Ha MOHOTOHHOCTh U
IKCTPEMYMBI;

HaXOJUTh HauOOJbIIIee U HAaUMEHbIlIee 3HaUeHHs (PYHKIIUK HEPEPHIBHON Ha OTPE3KE;

MCIIOJIb30BaTh MPOU3BOJHYIO JUIsl HaXOXKICHHS HAWIYYILIEro pelleHHs] B MPUKIAIHBIX, B
TOM YHUCJIE COLHUAIBHO-DKOHOMUYECKHUX, 3aJadax, A ONpPEAENEHUS CKOPOCTH M YCKOpPEHUs
mpolecca, 3alaHHOr0 (OpMYJIOi UITH TpapuKoM;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: IEPBOOOPA3HAs, ONPEACIEHHbIN HHTErpajl, HAaXOAUTh
NepBOOOpA3HbIE AJIEMEHTAPHBIX (YHKIMHA M BBIYMCIATH UHTErpan mno ¢opmyne Hprorona-
Jleiibuuma;

HAXOJUTh IJIOLIAAN MIIOCKUX (GUTYp U 00BEMBI TN ¢ TOMOIIbIO HHTETpaa;

UMETh TPEJCTaBICHHE O MAaTeMAaTUYECKOM MOJEIUPOBAHMM HA TNPUMEpPE COCTaBIICHUS
TuddepeHIMaIbHbIX YpaBHEHUH];

pemath NpUKIaJHbIe 3aJa4d, B TOM YUCIE COIMAIbHO-?KOHOMHUYECKOTO U (PU3HUYECKOTO
Xapaxkrepa, CpeICTBAMHA MAaTEMATUYECKOT0 aHAJIA3a.



TEMATHYECKOE IINTAHUPOBAHHME 10 KJIACC

KoaunuecTBo yacoB

Ne JuiekTpoHHBbIE (U (pOBLIE)
HaumenoBanue pa3aesoB U TeM NPOrpaMMbl KoHTpoJabHbBI IpakTnyeck
n/n Bcero o0pa3oBaTeJibHbIE pecypchl
e padoThbI ue padoThl
MHO0XeCTBO ASHCTBUTENBHBIX YHce]l. MHOTrO4YJIeHBI. bu6nmoreka IJOK
1 ParoHanbHbIe ypaBHEHUS 1 HepaBeHCTBA. CHCTEMBI 24 1 https://m.edsoo.ru/7f415e2e
JUHEWHBIX ypaBHEHUH
9 Oynkiyu u rpadpuku. CreneHHas QyHKIUS ¢ [eTbIM 12 1 1 Bubmorexa LIOK
—— https://m.edsoo.ru/7f415e2e
3 ApudmeTrnueckuii KOpeHb N-0ii CTETICHH. 15 1 Bubmiorexa LIOK
VIppaIHOHATEHbIE YPABHEHMS https://m.edsoo.ru/7f415e2e
4 ITokazarenpras pynkius. [lokazarenpHbIe 10 1 1 Bubmiorexa LIOK
ypaBHCHHS https://m.edsoo.ru/7f415e2e
5 Jlorapudmuyeckas ynknus. Jlorapudmuaeckue 18 1 1 Bubmiorexa LIOK
ypaBHeHNs https://m.edsoo.ru/7f415e2e
bubmuoreka IIOK
6 TpuroHomeTpuveckne BEIPAKECHHUS U YPaBHEHHS 22 1 https://m.edsoo.ru/7f415e2e
bubmoreka IIOK
7 ITocrie10BaTeNBHOCTH U TIPOTPECCHU 10 1 https://m.edsoo.ru/7f415e2e
bubmuoreka LIOK
8 Henpepsisable yHkumn. Iponssonnast 20 1 1 https://m.edsoo.ru/7f415e2e
bubmuoreka LIOK
9 [ToBTOpeHwue, 0000IICHHE, CUCTEMATH3ALMS 3HAHUH 5 2 https://m.eds00.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 4



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

11 KJIACC

KouauuyecTBO 4acon DJIeKTPOHHBIE
Nen/n  HaumeHoBaHHe pa3/ie/IOB U TeM NPOrPaAMMbI B KoHTpo/bHbIe IMpakruueckue  (udposbIe)
cero padoThI padoThI o0pa3oBaTeJbHbIE
pecypchbl
bubmmoreka [JOK
1 Hccnenoanue GyHKIMIA ¢ TOMOIIBIO TPOU3BOIHOMN 22 1 1 https://m.edsoo.ru/7f415e2e
bubnuoreka LIOK
2 [TepBooOpa3Has 1 HHTErPaIl 12 1 https://m.edso00.ru/7f415e2e
3 I'pacuku TpuroHOMeTpUYECKUX QyHKUUIL. 14 1 1 bubmmorexa LOK
TpHrOHOMETpHYECKHE HepaBeHCT https://m.edsoo.ru/7f415e2e
4 UppanmonaibHbie, TOKa3aTeIbHbBIC U 24 1 1 bubmorexa [IOK
HOrapHtMIECKHE HepaBeHCTEa https://m.edsoo.ru/7f415e2e
bubmuorexa LIOK
5 KoMiuiekcHsle uncia 10 1 https://m.edsoo.ru/7f415e2¢e
bub6mmoreka [IOK
6 HarypanbHble U 1esible 9ncia 10 1 https://m.edsoo.ru/7f415e2e
7 CHUCTEeMBbI PAlMOHATBHBIX, HPPAUOHATBHBIX 12 1 bubmorexa HOK
MOKAa3aTeNbHbIX H JIOTapu(MUUECKUX YPaBHEHHUH https://m.edsoo.ru/7t415e2e
bub6mmoreka [IOK
8 3amaun ¢ mapamMeTpamMu 16 1 1 https://m.edsoo.ru/7f415e2e
bu6nmoreka IJOK
9 [loBTOpeHue, 0000IIeHNE, CUCTEMATH3AINS 3HAHU T 16 2 https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB T10 TTPOT'PAMME 136 10 4
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