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HOACHUTEJIBHAS 3AIINCKA

VYuebHbIil Kype «AnreOpa W Hayajla MaTeMaTUYeCKOTO aHaJIM3ay SIBJISETCS OJHUM U3 Haubolee
3HaYMMBIX B TIpOrpaMMe cpenHero ooOmiero oOpa3oBaHUs, IMOCKOJBbKY, C OJHOW CTOPOHBI, OH
obecrieunBaeT WHCTPYMEHTANbHYIO 0a3y UIsl M3Y4YCHHs] BCEX ECTECTBEHHO-HAyYHBIX KypCOB, a C
JpYroil CTOPOHBI, (OPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBIIUICHHE OOY4YalOIIMXCS Ha YPOBHE,
HEOOXOIMMOM JJIT OCBOCHHS HMH(OPMATHKH, OOIICCTBO3HAHHS, HCTOPUH, CIIOBECHOCTH U JIPYTHX
JIMCUUIUIAH. B paMKkax maHHOTO y4eOHOTo Kypca 0OyJaroImuecs: OBJIaAeBalOT YHUBEPCATBHBIM S3bIKOM
COBPEMEHHOU HayKH, KOTOpasi (opMyIHpyeT CBOU JIOCTIKCHUS B MAaTEMaTHIECKON opme.

VY4eOHbIil Kypc anreOppl M Hadal MaTeMaTHYeCKOTO aHallM3a 3aKJaJbIBaeT OCHOBY JUIS
YCIICITHOTO OBJIAJICHHSI 3aKOHAMHU (U3HUKH, XWUMHH, OWOJIOTUH, TIOHMMAaHWs OCHOBHBIX TEHICHIIUN
pa3BUTHS SKOHOMHKH M OOIIECTBCHHOW JKHM3HH, II03BOJISCT OPHCHTUPOBATHCS B COBPEMEHHBIX
MU(POBBIX W KOMITBIOTEPHBIX TEXHOJIOTHUSX, YBEPCHHO WCIONB30BaTh WX JUIA JajbHEHIIEro
oOpa3oBaHUs W B MOBCEAHCBHOW JXU3HH. B TO ke Bpems OBJaJecHHE aOCTPAKTHBIMH M JIOTUYCCKU
CTPOTHMMH KOHCTPYKIIMSMH ainreOpbl W MaTeMaTHYeCKOTO aHaM3a pa3BUBACT YMEHHE HAaXOJUTh
3aKOHOMEPHOCTH, 00OCHOBBIBATh MCTUHHOCTH, JIOKA3bIBATh YTBEPIKICHUS C MOMOIIBI0 WHAYKIIUU U
paccyknatbh JIeNyKTHBHO, HCIOJIB30BaTh OOOOIIEHNEe ¥ KOHKPETHU3alnio, aOCTparupoBaHWe U
aHAJIOTHIO, POPMHPYET KPEaTHBHOE U KPUTHUECKOE MBIIUICHHE.

B xome wu3ydeHms ydeOHOTO Kypca «AjnreOpa W Hadala MaTEeMaTHYeCKOTO aHalIN3a
oOyJaronIuecs MoyJaroT HOBBIA OIBIT PEIICHUS MPUKIAIHBIX 3a/1a4, CAMOCTOSATEIHLHOTO TIOCTPOCHUS
MaTeMaTHYEeCKUX MOJICNICH pealbHBIX CUTYAIMi, HHTEPIPETAIIMH TOJYICHHBIX PEIICHUH, 3HAKOMSTC S
C TIpUMepaMHu MaTeMAaTUYCCKUX 3aKOHOMEPHOCTEH B MPHPOJIC, HAYKEe W UCKYCCTBE, C BBITAIOIIIMHECS
MaTEeMaTHICCKHUMH OTKPBITUSMHU U HX aBTOPaMH.

Y4eOHpIi Kypc 0O0JIagaeT 3HAYUTEIBHBIM BOCHUTATEIBHBIM  TMOTCHIIMAIOM, KOTOPBIH
peanu3yeTcss Kak depe3 yueOHBI MaTepuay, CrnocoOCTBYOMUM (HOPMUPOBAHUIO HAYYHOTO
MHPOBO33PEHHsI, TaK M 4epe3 crnenuduKy y4eOHOU ACSITEIBHOCTH, TPEOYIOMEH MPOI0DKUTEIBHON
KOHIICHTPAIIM! BHUMAaHUS, CaMOCTOSITEIIbHOCTH, aKKyPaTHOCTH W OTBETCTBEHHOCTH 3a IOJyYCHHBIN
pe3yibTar.

B ocHoBe Meromuku oOOy4deHHss anreOpe W HadalaM MaTeMaTHYECKOTO aHaluu3a JISKUT
JeSTeTbHOCTHBIN MMPUHIIUT 00ydEHHUSI.

B crpykType ydeOHOro Kypca «AnreOpa W Havajga MaTEMaTHYECKOTO aHAIN3a» BbIICICHBI
CIICAYIOIINE COJIEPIKATEIBLHO-METOANYCCKHE JTHHNN: «UKciaa v BEIYUCICHU, «DYyHKIIMU U TpapuKmy»,
«YpaBHEHUs U HepaBeHCTBa», «Havama maremaTHyeckoro aHanu3a», «MHOXKeCTBa W JIOTHKa». Bce
OCHOBHBIE COJICP)KATCIHLHO-METOAMYCCKHE JIMHUU U3YYalOTCs Ha TPOTSDKEHUH JBYX JIET OOydeHHUsT Ha
YpOBHE cpemHero oO0mero oOpa3oBaHMs, E€CTECTBEHHO [OIOJHSS Jpyr JApyra W IOCTEIECHHO
HACBHIIIASACh HOBBIMH TeMaMU W pa3lenaMu. J[aHHBIH ydeOHBI Kypc SIBJISICTCSI MHTETPATHBHBIM,
MOCKOJIBKY OOBEIMHSCT B ceOe COJepKaHWE HECKOJIbKUX MAaTEeMAaTUYCCKUX JUCIMILINH, TAaKUX Kak
anreOpa, TPUTOHOMETpPHS, MAaTEMaTHUECKUI aHaIu3, TEOPUS MHOXKECTB, MaTeMaTHUYECKasl JIOTUKA U
npyrue. ITo Mepe Toro kak oOydaromiuecs OBJIAICBAlOT BCE OoJiee HIMPOKHMM MATEMAaTHYECKUM
amnmaparoM, y HHUX IIOCJIEJOBaTENIbHO (OPMHUpPYETCS H COBEPIICHCTBYETCS YMEHHE CTPOUTH
MaTEeMaTUYECKYI0 MOJICNIb pPEaIbHOW CHTYyallud, TMPUMEHSATh 3HAHWs, IOJIyYCHHBIC TPU H3YYCHUHU
y4eOHOTO Kypca, JUIsl PEIICHUs CaMOCTOSITEIbHO CHOPMYIUPOBAHHOW MaTEMAaTHUECKOW 3ajayH, a
3aTeM WHTEPIPETHPOBATH CBOM OTBET.

CogepxarenpHo-MeTOAMYECKass JTHHUS «YucCna M BBIUMCICHHUS» 3aBepiiaeT (opMUpOBaHUE
HABBIKOB HCIIOJIb30BAHUS JIEHCTBUTENBHBIX YHCEN, KOTOpoe ObLI0O HA4aTO HAa YPOBHE OCHOBHOTO
obmiero obpazoBanusi. Ha ypoBHe cpemnHero oOmiero oOpa3oBaHHsl 0cO00€ BHHMAaHHE YAEISETCS
(OpMHUPOBAHHUIO HABBIKOB pAIlMOHAJIBHBIX BBIYMCICHHUM, BKJIIOYAIOMIUX B Ce0s HCIOIb30BaHUE
pa3IM4YHbIX (pOpM 3amUCH YKCIIa, yMEHUE JeNaTh MPUKHUKY, BBITOIHATh MPUOIKEHHBIEC BEIUNCICHHUS,
OIICHUBATh UHCIIOBBIC BBIPAKEHHUS, pabOTaTh € MaTeMaTHYECKMMH KOHCTAHTAaMHU. 3HAKOMbIC
0oOydaronuMcsi MHOXECTBAa HATYpallbHBIX, IENbIX, pAIMOHAJIBHBIX U JICUCTBUTEIBHBIX YHCET
JOTIOJTHSIFOTCSI. MHOYKECTBOM KOMILIEKCHBIX YHCel. B KaXXIOM U3 3TUX MHOKECTB PaccMaTpUBAIOTCS
CBOMCTBEHHBIE eMy CIelU(UIECKIE 3a]aui U OTepaIlu: JIEIIeHUEe HAlleNo, ONEPUPOBAHKIE OCTAaTKaMU



HAa MHOXKECTBE WEJBIX YHCEN, OCOOBIC CBOWMCTBA pAIMOHAIBHBIX W HMPPALUOHAIBHBIX YHCET,
apupMeTHYECKHe OIepaluy, a TaKKe HW3BJICUCHHE KOPHS HATypaJbHOW CTENEHH Ha MHOXKECTBE
KOMIIJIEKCHBIX uucenl. biarogaps mocienoBaTenbHOMY pacIIUPEHUIO Kpyra HMCIOJIb3YyEeMbIX YHCET U
3HAKOMCTBY C BO3MOXKHOCTSIMH WX TPUMEHCHHS JUIsl PEIICHHs Pa3jINYHBIX 3a7ad (HopMHpYyeTcs
IIPEJICTAaBICHUE O €IMHCTBE MAaTEMATHKH KAaK HayKd U €€ poJid B MOCTPOCHUHM MOJENEH pealbHOIo
MUPA, IUPOKO UCHOJIB3YIOTCS 0000IIEHNE U KOHKPETH3AIIHSI.

Jlunusa «YpaBHEHHUSI U HEPABEHCTBA» PeaTU3yeTCsl HA MPOTHKEHUU BCETO OOyUYEHUsI HA YPOBHE
cpeanero o0rmiero oO6pa3oBaHus, MOCKOJIBKY B KaXI0M pazzene [IporpaMMbl MpeqycCMOTPEHO pelieHue
COOTBETCTBYIOIIUX 3a/1a4. B pe3yinbTare oOydaroniuecs oBiIaIeBal0T pa3IMuHbIMU METOJAMHU PELL €HUS
paIMOHATBHBIX, HPPANMOHAIBHBIX, IMOKA3aTeIbHBIX, JIOTapU(PMHUUYECKUX U TPUTOHOMETPUUYECKUX
YpaBHEHU, HEPABEHCTB M CHCTEM, a TaKXe 3a/ad, cojepkauux napamerpsl. [losydyeHHsle ymeHus
ITUPOKO HCIOJIB3YIOTCS MPU HCCICIOBAaHUU (DYHKIMHA C TIOMOIIBIO MPOW3BOJHOW, MPU PEIICHUU
MPUKIAIHBIX 337a4 W 3a7a4 Ha HAXOXKJACHHE HaWOOJIBIIUX M HAWMEHBIIUX 3HAYCHUN (QYHKINH.
JlanHasi copeprkaTeabHas JTUHUS BKIIOYAET B ce0sl Takke (OPMUPOBAHNE YMEHUN BBIOTHATH PACUEThI
no Qopmynam, mnpeoOpa3oBaHUS PAIMOHAIBHBIX, HWPPANUOHATIBHBIX W TPUTOHOMETPUUYECKUX
BBIPAKEHUH, a TaKKe BBIPAXKEHUH, COJEp)KAIUX CTENeHH U JorapudMmbel. braromaps u3ydeHUIo
anredpanveckoro MaTepuana IpoOUCXOAUT JajlbHeWIee pa3BUTHE aITOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIIUICHUST  O0y4aromuxcsi, (GOPMHUPYIOTCS HAaBBIKM JCHYKTUBHBIX PACCYKACHHH, paboThl C
CUMBOJIHBIMU (OpPMaMH, MPEJICTABICHUS 3aKOHOMEPHOCTEH W 3aBHUCHUMOCTEH B BHUJEC PAaBEHCTB M
HepaBeHCTB. AnreOpa mpemiaraetT >(Q(QEKTUBHBIE HHCTPYMEHTHI JUIsI PEIICHUS TMPAKTHUYECKUX |
€CTECTBEHHO-HAYYHbIX 3a/1a4, HaIJISIIHO IEMOHCTPUPYET CBOU BO3ZMOYKHOCTH KakK S13bIKa HAYKH.

CopepxarenpHo-MeToauueckass JUHUS «DyHKUMM U TpaduKu» TECHO MeperieTaeTcs ¢
JOPYTMMHU JIMHUSAMU Y4eOHOTO Kypca, MOCKOJBKY B KAaKOM-TO CMBICIE 33/JaéT IOCIEN0BaTeNbHOCTD
M3y4deHuss ~ Marepuana.  V3ydeHwe  CTENEHHOW,  MOKa3aTeJbHOW,  JIorapuMUYECKOH |
TPUTOHOMETPUUYECKUX (YHKIUI, UX CBOWCTB U TrpadMKOB, HCIOIb30BaHHE (YHKUUN ISl pELICHHS
3aa4 U3 APYrux y4eOHBIX MPEeIMETOB U PeabHOM JKU3HU TECHO CBSI3aHO KaK C MaTeMaTHYeCKUM
aHaJIM30M, TaK U C pelIeHHEeM YpaBHEHUH M HepaBeHCTB. [Ipu 3TOoM 00JjblIOe BHUMaHUE YIENSIETCS
(hOopMHUpPOBAHHUIO YMEHHUS BbIpakaTh (OPMYJIaMH 3aBUCHMOCTH MEXAY Pa3IUYHBIMU BEIMYMHAMU,
HCCIIEeI0BaTh MOJy4YeHHbIE (YHKIIMH, CTPOUTh WX rpaduxu. Marepuan 3Toi cojep:kaTeabHON JTUHUN
HalleJIeH Ha pPa3BUTHE YMEHHMM W HAaBBIKOB, IIO3BOJISIOIIMX BBIPAXaTh 3aBUCHUMOCTU MEXIY
BEJIMYMHAMH B DPAa3IUYHONW (opMe: aHAIUTHYECKOW, rpadudeckoil W cioBecHOW. Ero wusydenue
CHOCOOCTBYET Ppa3BUTHIO aJTOPUTMUYECKOTO  MBIIUICHUS, CHOCOOHOCTHM K 0000LIeHHI0 U
KOHKPETHU3aLU{, UCIIOJIb30BAHNIO aHAJIOTHIA.

ConepxarenpHass smHHS «Hauvana MareMaTtnyeckoro aHanu3a» IO3BOJSET CYLIECTBEHHO
pacIIUpUTh KPYT KaK MaTeMaTHYECKUX, TaK M MPUKIAIHBIX 33/1a4, JOCTYIMHBIX 00y4aloluMCcs, TaK KakK
Yy HUX TMOSBIISETCS BO3MOXHOCTb CTPOUTH I'paUKU CIOXKHBIX (PYHKIUH, ONPENesTh UX HauOoJIbIIne
U HaUMEHbBIINE 3HAYCHHS, BBIYUCIATH IUIOMAnd GUryp U OOBEMBI Te, HAaXOOUTh CKOPOCTU U
YCKOpEHHMs IpolieccoB. JlaHHas cofeprKaTeiabHas JIUHUS OTKPBIBAET HOBbIE BO3MOXHOCTH MOCTPOECHUS
MaTeMaTHYECKUX MOJIEJEH peabHbIX CHUTyallMid, IO3BOJISIET HAXOJUTh HAWJIy4yllee pEIICHHE B
MPUKIAIHBIX, B TOM YHCJIE COLMAIBHO-?’KOHOMUYECKUX, 3aJadax. 3HAaKOMCTBO C OCHOBaMU
MaTeMaTHYeCKOr0 aHaiu3a CHOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (POPMAIBHO-JIOTHYECKOTO H
KpEaTHUBHOTO MBIILICHUS, ((POPMUPOBAHUIO YMEHUI Paclio3HaBATh MPOSABICHUS 3aKOHOB MAaTEeMAaTUKH B
HayKe, TeXHHKe U UcKyccTBe. OOydaromuecs y3HAIOT O BBIIAIOLIUXCSA PE3ybTaTax, MOJTYYeHHBIX B
XOJIe pa3BUTH MaTeMaTUKU KaK HayKH, U 00 X aBTOpax.

CogepxartenpHO-MeTOAMYECKass TUHUS «MHOXKECTBa M JIOTHKA» BKJIIOYAET B CeOSI dIIEMEHTHI
TEOPUUM MHOKECTB M MaTeMaTH4YeCKOW JIOTMKH. TeopeTHKO-MHOXKECTBEHHbIE NPEJICTaBICHUS
MIPOHU3BIBAIOT BECh KypC IIKOJIHHOW MaTeMaTUKW M TpeJiararoT Hambosee YHHUBEPCATbHBIM S3BIK,
oOBeMHSIOMMI Bce pa3feNbl MaTeMaTUKU U €€ TPUIOKEHUH, OHH CBS3BIBAIOT pa3HbIE
MaTeMaTHYeCKUe JUCHUIUIMHBI M HMX TMPUIOKEHUS B eauHoe 1enoe. [loaTomy BaxkHO JaTh
BO3MOXHOCTh ~ OOy4aromiemycss MOHHUMaTh TEOPETUKO-MHOXKECTBEHHBIM  SI3BIK  COBPEMEHHOM
MaTeMaTHUKA U HCIMOJIb30BAaTh €ro JJIA BBIPAXKEHUS CBOMX MbICHEH. J[pyruM BakKHBIM IMPU3HAKOM
MaTeMaTHK{ Kak HayKH CJeNyeT MPU3HATh CBOMCTBEHHYIO €l CTPOroCcTh 0O0CHOBAHMIA U CIIEOBAHUE



ONpeJENEHHBIM MpaBUIaM MOCTPOEHUS JOKa3aTEJIbCTB. 3HAKOMCTBO C 3JIEMEHTaMU MaTeMaTH4eCKON
JIOTUKH CHOCOOCTBYET Pa3BUTHIO JOTMUYECKOTO MBIIUICHHS OOYJarOUIUXCS, MMO3BOJIIET UM CTPOHTH
CBOM PACCYX/IEHUS HA OCHOBE JIOTHUECKUX MPaBU, (POPMHUPYET HABBIKA KPUTUYECKOTO MBIIIICHHUS.

B ydyeOHOM Kypce «AnrebOpa M Hadansa MaTeMaTHYECKOTO aHAJIN3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYeCKOTO MOJEIUPOBAHMS, KOTOpBIE MPU3BAaHBI CIIOCOOCTBOBATH (POPMUPOBAHHIO HABBIKOB
IIOCTPOCHUST MOJEJIEH peajbHBIX CHUTyalUd, MCCIEAOBAHUSA JTUX MOJECIECH C IOMOINBIO ammapara
anreOpbl M1 MaTeMaTHYECKOTO aHaIM3a, UHTEPIPETAlUU TOJTYYEeHHBIX pe3yabTaToB. Takue 3amaHus
BILJICTEHBI B KKIBIH M3 Pa3[esioB MPOTrPaMMBbI, TOCKOJIBKY BECh MaTepHall y4eOHOro Kypca HIMPOKO
UCIOJIb3YETCS. JJI pelIeHMs] NPUKIAaTHbIX 3a1ad. llpu pelieHnn peaibHbIX NPAKTUYECKUX 3a7a4
oOyyaromuecst ~ pa3BHBAIOT  HAONIOJATENBHOCTh,  YMEHHE  HAXOJUTh  3aKOHOMEPHOCTH,
abCTparmpoBaTbCs, HCIOJIB30BaTh AHAJOTHIO, O000IAaTh M KOHKPETHU3UPOBATH MPOOIIEMYy.
JleaTenbHOCTh MO0 (POPMHUPOBAHUIO HABBIKOB PEUICHUS MPUKIIAJHBIX 337a4 OPraHU3yeTcsl B IpoIiecce
M3YYEHHUs BCEX TeM y4eOHOro Kypca «Ayredpa U Hayana MaTeMaTHYeCKOTO aHAIU3ay.

Ha usydenue yueb6HOrO Kypca «Anrebpa u Hauajga MaTEMaTHYECKOTO aHAIN3a» OTBOAUTCS 272
yaca: B 10 knacce — 136 gacoB (4 yaca B Hezento), B 11 kimacce — 136 yacoB (4 yaca B HEZAETIO).



COJAEPKAHUE OBYYEHUA

10 KJIACC

Yucsia v BBIYUCIECHUS

Panmonaneubie umcna. OOBIKHOBEHHBIE M JACCATUYHBIC JAPOOH, MPOIEHTH, OCCKOHEUHBIC
nepuoaudeckue npoou. [Ipumenenne npoOeil W MPOIEHTOB JUIS PEIICHUS MPHKIATHBIX 3a7ad U3
Pa3IMYHBIX OTPaCiEll 3HAHUW U PeaJbHOU KU3HU.

JHeiictButensHpie 4yucia. PamuoHanbHble W UppallMOHANbHBIE YKcha. ApudMeTudecKue
onepalud C JCUCTBUTEJIBHBIMU YHCIAaMU. MoOaynp JEHCTBUTEIBHOTO YHMCIA M €ro CBOMCTBA.
[TpubmmkEHHBIC BEIYUCIICHUS, TIPABHJIA OKPYTJICHHS, TPUKUIKA M OIIEHKA PE3y/IhbTaTa BEIYMCICHUI.

Crenenp ¢ menmsiM mokazareneMm. bunom Heiorona. Mcmomp3oBanue moaxoasmeil ¢Gopmel
3aMuCH ACUCTBUTEIBHBIX YHCEII JUTsl PEIICHUs TPAKTUYECKUX 3a]1a4 U TIPE/ICTABIICHUS IaHHBIX.

Apudmernueckuii KOpeHb HaATypaJIbHON CTETNIEHU U €r0 CBOMCTBA.

Crenenp C palMOHANBHBIM TIOKa3aTtelieM U ©€ CBOWCTBa, CTENEHb C JACHCTBUTEIHLHBIM
MIOKa3aTeJIeM.

Jlorapudm uucna. CoiictBa jorapudma. JleciTuuHbIe U HATypaIbHBIC JIOTApU(PMBI.

CuHyCc, KOCHHYC, TaHT€HC, KOTAaHT€HC YHCIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHUHYC U
ApPKTAHTEHC YHCIIOBOTO apTyMEHTa.

YpaBHeHHUsI M HEPABEHCTBA

ToxnmectBa W TOXKIECTBEHHBIE TPEeOOpa3oBaHUs.  YpaBHEHHE, KOPEHb  YypaBHEHUS.
PaBHOCWIIBHBIC ypaBHEHHS U YpaBHEHUS-CIIECTBUS. HepaBeHCTBO, pelieHrne HepaBeHCTRA.

OCHOBHBIE METOJBI PEIICHUS IENBIX W JIPOOHO-pAIMOHATBHBIX YpPaBHEHWW W HEPABEHCTB.
MHoOrouneHsl OT OJHOW MepeMeHHOMW. JleleHne MHOTOYJIEHa Ha MHOTOWIEH C OCTaTKOM. Teopema
be3y. MHorounens ¢ nensiMu kodddunuentamu. Teopema Buera.

[IpeoOpa3oBanus YUCIOBBIX BBIPAKEHUM, COIEPKAIINX CTETIEHU U KOPHU.

HppaumnonansHuslie ypaBHeHUs. OCHOBHBIE METO/IbI PEIIEHUS UPPALUOHATIBHBIX YPABHEHU.

[TokazarenbHbie ypaBHeHHs. OCHOBHBIE METOAbI PEILIEHUS IOKA3aTEIbHBIX YPABHEHUI.

[IpeobOpazoBanue BIpaKEHUN, CONEPKAIINX JOTAPHU(PMBI.

Jlorapudmuueckue ypaBHeHUs1. OCHOBHBIE METO/IbI pEIIeHUS Jorapu(PpMUUECKUX YpaBHEHUH.

OcHoBHble  TpuUroHometrpuueckue  (opmynsl.  IlpeoOpazoBaHue  TPUTOHOMETPUUECKHUX
BBIpAKECHUI. PellieHre TPUroHOMeTpUIECKUX YPAaBHEHUM.

Pemienne cucteM JIMHEMHBIX YypaBHEHUW. Marpuiia CHCTEMBbI JIMHEHWHBIX YpPaBHEHHIA.
Onpenenurens MaTpulbl 2X2, €ro reOMETPUYECKUN CMBICI U CBOMCTBA, BBIYKMCIICHUE €TI0 3HAUYCHMS,
IIPUMEHEHHE OIPENCIIUTEN Il PELICHUs] CUCTEMbl JIMHEHHBIX ypaBHEHMU. PenieHue npukiagHbIxX
3a/1a4 ¢ MOMOIIbIO CUCTEMBI JTUHENHBIX ypaBHEHUH. MccaenoBane NOCTPOEHHOM MOJIENH € IOMOIIBIO
MAaTpUL U ONPEICITUTEICH.

[locTpoeHre maTeMaTUYECKUX MOJENIECH pEeabHOM CUTyallMM C [OMOIIbK) YPaBHEHUH H
HepaBeHCTB. [IpuMeHeHre ypaBHEHUI U HEPABEHCTB K PELICHUI0 MaTEeMaTHUYECKUX 3aJad U 3aJad U3
Pa3IMYHBIX 00JaCTe HAYKH U PEaIbHOM JKU3HH.

DyHKUUH U IPaPUKHU

Oynkuus, cnocoObl 3aganus yHkuuu. B3anmuo oOparnbie ¢pyHkunu. Komnosumms GyHKIUHN.
I'paduk pyHkmu. InemeHTapHbie TpeoOpazoBanus rpadukoB HyHKITHIL.

Ob6nacTh ompeneneHuss U MHOXKeCTBO 3HaueHud ¢(yHkuuu. Hymu ¢ysakmun. Ilpomexyrku
3HakonocTossHcTBa. UérHble M Heu€THble ¢(yHkumu. Ilepmonmueckue ¢ynkiun. I[Ipomexyrku
MOHOTOHHOCTH (GYyHKIMHU. MakCUMyMmMbl U MUHUMYMBbI ¢yHkuuu. Hawmbomnblniee U HauMeHbIIee
3HaueHUs QYHKIIUU HA TPOMEKYTKE.

JluneitHasi, kBaapaTuyHass U JAPOOHO-TMHEHHAs (QYHKIMHU. DIEMEHTapHOE HCCIEI0BaHUE U
MOCTPOCHUE UX TPAPHKOB.

Crenennas QyHKIUS ¢ HATYpAIBHBIM M IIENBIM MOKa3zaTeneM. E€ coiicTBa u rpaduk. ColicTBa
U TpaduK KOpHS N-0¥ CTENeHU KaK (YHKIIMH 0OpaTHOM CTETEeHU C HaTypadbHBIM MOKa3aTeIeM.

[TokazarenpHass u Jnorapudmuueckas (GyHKIUM, UX CBOHcTBa u rpaduku. Vcmonbp3oBaHue
rpadukoB QyHKIUN A pelIeHus] ypaBHEHHIA.



Tpuronomerpuueckass OKpyXHOCTb, ONpPECTICHHE TPUTOHOMETPUYECKUX (YHKIHI YHCIOBOTO
aprymMeHra.

@OyHKIMOHAIBHBIE 3aBUCHMOCTH B pealibHBIX Tpoleccax M sBieHUsX. ['paduku peasbHBIX
3aBUCHMOCTEH.

Havana maTeMaTH4ecKoOro aHajmsa

IlocimenoBaTenbHOCTH, CIOCOOBI 3aJaHHUs IOCJIENOBaTEIbHOCTEH. MeToJ MaTeMaTH4YeCKOM
UHAYKIUA. MOHOTOHHBIE M OIpaHUYEHHbIE TOCJIENOBAaTENIbHOCTH. VcTopus BO3HHUKHOBEHUS
MaTeMaTHYECKOro aHaJIN3a KaK aHajin3a OECKOHEUYHO MaJIbIX.

ApudpmeTrnueckas ¥ reoMeTpudeckas nporpeccuu. beckoHeduHo yObIBaromiasi reoMeTpHyecKast
nporpeccusi. Cymma O€CKOHEUHO YOBIBAIOIIEH TE€OMETPUYECKOM mporpeccud. JIMHEWHBIA U
SKCHNOHEHIMANBHBIA pocT. Yucino e. opMyina cIoKHBIX NpOoLeHTOB. Vcnoib30BaHne Mporpeccuu s
pelIeHUs pealibHBIX 3ajjad IPUKIAJHOTO XapaKTepa.

HenpepriBHble QyHKIMKM U MX cBOWCTBA. TOUKHM pa3pbiBa. ACUMITOTHI I'padUKOB (YHKIHM.
CpoiictBa (yHKIMII HENpepbIBHBIX Ha OTpe3ke. MeToJl MHTEpBAJIOB [Js pPEUICHUS HEPaBEHCTB.
[IpumeHeHne CBOMCTB HEMPEPHIBHBIX (DYHKIIMM JUIs pelieHus 3a/1a4.

IlepBas u BTOpas mpousBogHble (QyHKUMHU. OmnpeneneHue, TeOMETPUUYECKUN U (PU3NUECKH
CMBICIT IPOU3BOAHOM. YpaBHEHHUE KacaTeIbHOU K rpaduky GyHKIUU.

[IpousBonHbie snemeHTapHbBIX (yHKIMH. [Ipon3BogHas CyMMBbI, MPOU3BEACHUS, YACTHOTO U
KOMITO3UIIUN (PYHKIUH.

MHokecTBa M JIOTHKA

MHOK€eCTBO, OMepaluu HajJ MHOXKECTBaMU W WX cBoHMcTBa. Jlnarpammel Oiinepa—BenHa.
[IpumeHeHne TeOpeTUKO-MHOKECTBEHHOTO armapara Juis OMMCAaHUs pealbHbIX MPOLECCOB U SBICHUM,
IIPY peIIeHNH 3a]a4 U3 IPYruX y4eOHbIX IPEIMETOB.

Omnpenenenve, Teopema, CBOWCTBO MaTeMaTHUECKOro OOBEKTa, CIIEJCTBHUE, J0Ka3aTelbCTBO,
PaBHOCHJIBHBIE yPaBHEHUS.

11 KVIACC

Yucsa v BIYUCTIEHUS

Hatypanbubie u nensie uncna. [lpuMenenue npru3HakoB AETUMOCTH LENbIX YHCEN, HAUOOBIIHNMA
obmuii nenmurens (mamee — HOJl) m nammenbmiee obmiee kpatHoe (manmee — HOK), ocraTkoB 1o
MOyIt0, anroputMa EBkiuaa uist pernienus 3a/1a4 B LEIbIX YHCax.

KowmmnekcHeie uncna. Anredpanyeckas U TpUrOHOMeTpUyecKasi (OpMbl 3aIIMCH KOMILJIEKCHOTO
yrcna. ApudmMernyeckue onepanuu ¢ KOMIUIEKCHBIMU 4HciiaMu. M300paskeHne KOMIUIEKCHBIX YHUCell
Ha KoopauHaTHOW miuockoctu. Popmyna Myaspa. KopHu n-oil cTteneHu M3 KOMILIEKCHOTO YHCHA.
[IpuMeHeHre KOMIUIEKCHBIX YUCEI I pelleHus (PU3MUeCKUX U Te€OMETPUUECKHX 3a/1ay.

YpaBHeHUs] M HEPABEHCTBA

Cucrema ¥ COBOKYIIHOCTh ypaBHEHHI M HEpaBEHCTB. PaBHOCHIIbHBIE CUCTEMBI M CHCTEMBI-
ciencTBus. PaBHOCUIIbHBIE HEPABEHCTBA.

OT16op KOpHEHl TPUTOHOMETPUUECKUX YPAaBHEHHH C TIOMOIIbIO TPUTOHOMETPHUYECKOU
OKPYKHOCTH. Pellienne TpuroHoMeTpuueckux HepaBeHCTB.

OcHOBHBIE METO/IbI PEIIEHUS MOKA3aTeNbHbIX U JIOTapU(MUIECKIX HEPABEHCTB.

OcHOBHBIE METO/IbI PEIICHUS] UPPAIIOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHUS CHCTEM M COBOKYMHOCTEH pallOHANIbHBIX, HPPAIMOHATBHBIX,
MOKa3aTeIbHBIX U Jorapu(PMUUECKUX YpaBHEHUN.

YpaBHEeHMsI, HEPABEHCTBA U CUCTEMBI C TapaMeTPaMHU.

[IpumeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PEIICHUIO MAaTEeMAaTUYECKUX 3aa4 U 33134 U3
Pa3IMYHBIX 00JaCTe HAYKH U peabHOM KU3HH, HHTEPIIPETALIMSI TIOTYYeHHBIX PEe3yIbTaTOB.

DyHKUUH U TPaPUKHU

I'paduk xommoswnuu QyHKui. ['eomeTpudeckue oO0pa3bl ypaBHEHHWH W HEPABEHCTB Ha
KOOPJIUHATHOMN TUIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPaUKH.

I'padmyeckne MeToapl pelieHHs] ypaBHEHUH M HEpaBEeHCTB. [ 'paduueckue MeTOIbl pelieHHs
3a/1a4 ¢ mapaMmeTpamu.



Ncnonb3oBanue rpadukoB QyHKIUN AJIsT UCCIIEOBAHMS MPOIIECCOB U 3aBUCUMOCTEH, KOTOPHIC
BO3HUKAIOT MU PEIICHUH 33J1a4 U3 APYTUX YUCOHBIX IPEIMETOB U PEaIbHOMN JKU3HU.

Hayana maTteMaTH4ecKoro aHajm3a

[IpumeneHne NPOU3BOAHON K HMCCIENOBaHHUIO (YHKIMH HAa MOHOTOHHOCTH U SKCTPEMYMBI.
HaxoxneHrne HanuboIbIIero 1 HANMEHbBIIET0 3HAYCHHUI HEeTIPEPhIBHON (DYHKIIMH Ha OTPE3KeE.

[IpuMeHeHre NMPOU3BOJHOM MUl HAXOXKICHUS HAWIYYIIErO PELICHUs B IPUKIAJHBIX 3a1adax,
TUISL OTIPENICIICHUS] CKOPOCTH U YCKOPEHHS TPOoILiecca, 3a1aHHOT0 (HOopMYIoi miu rpadukom.

[TepBooOpa3Hasi, OCHOBHOE CBOWMCTBO MepBOOOpa3HbIX. [lepBooOpa3HBIE AJIEMEHTAPHBIX
¢bynkuuii. [IpaBuiia HaX0XKAEHUS TIEPBOOOPA3HBIX.

NHurerpan. I'eoMeTpudecKkuil CMBICI MHTErpana. BeluncieHue ONnpenesi€HHOro HMHTerpasia Io
dbopmynie Hetorona-JleliOHuIA.

[Ipumenenne wWHTETpaia I HAXOXKICHHUA IUIomanedl Tulockux ¢uryp u  o0bEMOB
r€OMETPUYECKUX TEJ.

[Ipumepsl pemenuit nuddepeHInanbHbIX YpaBHEHMH. MareMaTudeckoe MOJeIUpOBaHHe
peaJIbHBIX MIPOLIECCOB C MOMOLIBIO AUPPepeHInaNbHBIX YPaBHEHUH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA YUYEBHOI'O KYPCA «AJI'EBPA 11 HAYAJIA
MATEMATHUYECKOI'O AHAJIM3A» (YI'JIYBJIEHHBIM YPOBEHbB) HA YPOBHE CPEJJHEI'O
OBILETI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATbBI

1) rpa’aaHcKOro BOCIUTAHMS:

c(hOPMHUPOBAHHOCTH TPAXKTAHCKOW MO3UIUU 00YUYaAIOMIETOCs KaK aKTUBHOTO M OTBETCTBEHHOTO
YJI€Ha POCCHICKOTO OOIIECTBa, MPEJCTAaBIECHWE O MATEMAaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS
Pa3NUYHBIX CTPYKTYp, SBICHHHA, TMPOIEIYp T'PaXKJAaHCKOTO 00mecTBa (BBIOOPHI, OMPOCHl U JIPYTOE),
YMEHHE B3aMMOJICHCTBOBATh C COIHMAIBLHBIMH HWHCTUTYTAMH B COOTBETCTBUM C UX (PYHKIUSIMH H
Ha3HAYCHHUEM;

2) NnaTPUOTHYECKOI0 BOCTIMTAHUS:

Cc(OPMHUPOBAHHOCTh POCCHICKON TPaKTAHCKOW HWACHTHYHOCTH, YBAXCHHS K NPONIUIOMY H
HACTOSIIIEMY POCCHUMCKOW MAaTeMaTUKH, LIEHHOCTHOE OTHOLIEHHE K JOCTHKEHUSM POCCHICKHUX
MAaTE€MAaTUKOB U POCCHMCKOW MAaTeMaTUYECKOW IIKOJIbI, UCIOJIb30BAHUE 3TUX JOCTHKEHUW B APYrUX
HayKax, TEXHOJIOTHUAX, chepax IKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAHHE IYXOBHBIX LIEHHOCTEH POCCHIICKOro Hapoja, COpPMHUPOBAHHOCTH HPABCTBEHHOI'O
CO3HAHUSI, ’TUYECKOTO MOBEJICHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JIOCTKEHUN HAYKH U
JESTETHFHOCTBIO YUEHOTO, OCO3HAHWE JIMYHOTO BKJIa/Ia B MIOCTPOCHHUE YCTOMYHUBOTO OYaYIIIETo;

4) 3cTeTMYEeCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYAs ICTETUKY MaTeMaTHUYECKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/ay, pEUIEHUH, PACCYKIEHHUN, BOCIPUUMYUBOCTh K MaTEeMaTHYECKUM acHeKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA,

5) pusnveckoro BOCIMTAHUSA:

c(OpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMaTHYeCKHe 3HAHUS B MHTEpecax 3/I0pOBOTO U
6e3omacHoro obpa3a *U3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/I0POBBIO (310pOBOE MHUTAHHE,
cOalaHCUPOBAHHBIA PEKHUM 3aHATUN W OTIIbIXa, PETYJsipHas (U3HUecKas aKTUBHOCTB), (HU3UIECKOE
COBEPILEHCTBOBAHUE IIPU 3aHATUAX CIIOPTUBHO-03J0OPOBUTEIIBHOMN JAEATENBHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYyHdy, OCO3HAHHME LIEHHOCTU TPYAOIIOOUS, HWHTEpPEC K pa3IUdHbIM cdepam
podecCHOHAIbHON NIeATENbHOCTH, CBSI3aHHBIM C MaTEeMAaTHMKOW U €€ MNPHIOKEHHUSIMH, YMEHHE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oynymiedl mpodeccuu U peanu3oBbBIBATH COOCTBEHHBIE >KM3HEHHBIE
IUIaHbl, TOTOBHOCTh M CHOCOOHOCTh K MaTeMaTH4eCKOMY OOpa3oBaHUIO U CcamMOOOpa3oBaHUIO Ha
MPOTSHKEHUM BCEW KU3HU, FOTOBHOCTh K AKTHUBHOMY YYAaCTHIO B PEHIEHUM MPAKTHUYECKUX 3a]ad
MaTeMaTUYECKOW HAIPABIEHHOCTH;

7) 3K0JIOTHYeCKOr0 BOCIIMTAHUA:

cOPMUPOBAHHOCTh ~ JIKOJIOTUYECKOW  KYIbTYphl, [OHHMMAaHHE  BJIMSHHUS  COLMAIBHO-
HKOHOMMYECKUX MPOIECCOB Ha COCTOSIHUE MPUPOJHON U COIUANBHOM Cpe/bl, 0CO3HAHKE II00aIbHOTO
XapakTepa AKOJIOTMYECKHUX MpoOieM, OpHEeHTaluss Ha NPUMEHEHHE MaTeMaTHYeCKUX 3HAHWM s
pelieHus 3a7a4d B 00J1acTH OKPYXKAIOIIeH Cpeibl, IIIAHUPOBAHUE MTOCTYIIKOB M OLIEHKH UX BO3MOKHBIX
MOCJIEACTBUH JJIs1 OKPYXKAIOLLEH Cpebl;

8) HeHHOCTH HAYYHOr 0 MO3HAHMS:

c(OpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHS
HayKH M OOIIECTBEHHOH MPaKTHUKH, MOHNMAaHHE MaTEeMaTHUYECKON Haykdh Kak cdepbl 4eIoBeUYeCKOn
NEeSATENbHOCTH, ITANoOB €€ pa3BUTUSA M 3HAYUMOCTH JUIS Pa3BUTHUS LIMBWIM3ALMHU, OBIAJACHUE S3BIKOM
MaTeMaTUKd W MaTEeMaTU4YeCKOW KYJIbTYpOll Kak CpeACTBOM IIO3HAHHUS MHPaA, TOTOBHOCTh
OCYIIECTBJISITh MPOEKTHYIO U UCCIIEI0OBATENbCKYIO IEATEIbHOCTh MHIUBUIYAJIbHO U B TPYIIIE.

METAINIPEJIMETHBIE PE3YJIbTATDBI
IHo3naBaTebHBIE YHMBEpPCAJbHbIE Y4eOHbIE 1eHCTBUS
ba3zoBble Joruyeckue qeMcTBUA:
BBISIBIISITH M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MAaTEMaTHUYECKUX OOBEKTOB, MOHSATHUH,
OTHONIICHWH MEXAy TMOHATUSAMHU, (GOPMYIUPOBATH OMpEICNIEeHUsT TOHSITHN, YCTaHABJIMBAThH



CYIIECTBEHHBI TPU3HAK KIacCU(UKAIIMK, OCHOBAaHHS JUIsI OOOOIIEHHS W CpaBHEHUS, KPUTEPUH
IIPOBOJMMOTO aHAJIM3a;

BOCIPUHUMATh, (OPMYIHPOBaTh M NpPeoOpa3oBbIBaTh CYXICHHS: YTBEPAUTEIbHBIE H
OTpHILIATENIbHBIC, €IMHIUYHBIC, YACTHBIE U 00IIUE, YCIOBHEIC,

BBISBJIATH MAaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TPOTUBOPEUHs B (pakTax, JaHHBIX,
HAOMIOIEHUSAX U YTBEPXKICHHSX, IpeyiaraTb KPUTEPUM MU BBISBJICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEUN;

JieNaTh BBIBOJBI C MCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M HWHAYKTUBHBIX
YMO3aKIO4YEHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

IIPOBOJUTH CAMOCTOSITEIBHO JOKAa3aTEJIbCTBA MAaTEMaTHMUECKUX YTBEP)KICHUH (MpsMble U OT
IIPOTUBHOTI0), BBICTpAaUBaTh apryMEHTALIMIO, IPUBOJUTh IPUMEPHl U KOHTPIPUMEPHI, 000CHOBBIBATH
COOCTBEHHBIE CY)KJICHUS U BBIBOJIBI;

BBIOMpATh CIOCO0 pemieHust y4eOHOU 3amaun (CpaBHHMBATH HECKOJIBKO BapUAHTOB DEIICHUS,
BbIOMpaTh HanOoJIee MOAXOASIMINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble nuccienoBare/ibCKkue 1elCTBUA:

HCIO0JIb30BAaTh BOMPOCHl KaK HCCIENOBATENbCKUM HMHCTPYMEHT I03HAHUA, (OPMYIUPOBATH
BONIPOCHI, (UKCHUPYIOLME NPOTUBOpEYME, MpoOIeMy, YCTaHABIMBATh HCKOMOE U JIaHHOE,
(bopMHpOBaTh TUIOTE3Y, APTYMEHTUPOBAThH CBOIO MMO3ULINIO0, MHEHHE;

MIPOBOJUTH CAMOCTOSITENIBHO CIJITAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIIEJOBAaHUE N0 YCTAHOBJICHUIO
0COOEHHOCTEl MaTeMaTH4eCKOro OObEeKTa, SBJIEHHS, MPOIecca, BBISBICHHIO 3aBUCHUMOCTEH MEXIY
0o0BbeKTaMu, SIBJICHUSAMHU, ITPOLIECCAMY;

CaMOCTOSITENIBHO (OPMYIHpPOBaThH O0OOIIEHHS M BBIBOABI IO pE3ylbTaraM IPOBEAEHHOTO
HaOJIIO/ICHUS, MCCIIEIOBAaHUS, OILIEHUBATh JIOCTOBEPHOCTh IOJIyYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U
000011IeHNI];

MIPOrHO3UPOBATh BO3MOXHOE PA3BUTHE IMPOIIECCa, a TaKKe BBIABUIaTh MPEANOI0KEHUS O €ro
Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undopmanmeii:

BBIABIIATE Je(UUUTH MHGOpPMALMU, AAHHBIX, HEOOXOAMMBIX A OTBETAa Ha BONPOC M JUIS
pelIeHN 3a1a4H;

BbIOMpaTh  MH(QOpMAIMIO W3  MCTOYHMKOB  pa3IMYHBIX  THUIOB,  aHAJIU3UPOBATH,
CHCTEMaTU3UPOBAaTh U MHTEPIIPETUPOBATh HH(OPMALIUIO PA3IINYHBIX BUAOB U (POPM IpEACTaBICHHUS;

CTPYKTYpUpPOBaTh MH(POPMALUIO, MPEACTABIATh €€ B pasiMyHbIX (hopMax, WILIFOCTPHUPOBATH
rpagu4ecKu;

OLIEHUBATh HAAEKHOCTh HH(OPMAIIMH IO CAMOCTOSTENBLHO C(HOPMYINPOBAHHBIM KPUTEPHSIM.

KomMMyHMKaTUBHBbIE YHUBeEpPCaJIbHbIE y4eOHble e CTBUSA

Oo0wmenne:

BOCIPUHMMATh U (POPMYJIUPOBATH CY’KJICHHS B COOTBETCTBHM C YCIOBUSAMU U LIEIAMU OOLIEHMS,
SICHO, TOYHO, TPAMOTHO BBIpaXKaTb CBOIO TOUYKY 3PEHHMS B YCTHBIX M IIMCBMEHHBIX TEKCTaX, J1aBaTb
IIOSICHEHMSI 110 XOAY PELICHMs 3aa4l, KOMMEHTHPOBATh MTOJIyYEHHBIH PE3yJIbTaT;

B XoJe OOCYXJEeHMs 3aJaBaTb BOIIPOCHI IO CYLIECTBY OOCYXJIAae€MOW TeMbl, MpPOOIEMBbI,
pelaeMoi 3aJauyy, BBICKA3bIBATh WJICH, HALCJICHHbIE HA IIOMCK PELIEHUS, COIOCTaBIATh CBOH
CYXKJEHHUsI C CYXICHHSAMM JPYTMX YYaCTHUKOB JAManora, oOHapyKuBaTh pa3idyle M CXOJICTBO
MO3UILIMMH, B KOPPEKTHOH opme (PopMyarpoBaTh pa3HOIIACHsl, CBOU BO3PAKEHHUS;

IIPECTABIATh PE3YNbTaThl pELICHMs] 3aJayd, DOKCIEPHUMEHTA, HUCCIENOBaHUsS, IPOEKTa,
CaMOCTOSITEJIbHO BBIOMpaTh (hopMaT BBICTYIUIEHUS € Y4€TOM 3ajay IMpe3eHTalu U 0coOeHHOCTeH
ayJIUTOpHUH.

PeryasiTuBHbIe YHHBepCaJIbHbIe y4eOHbIe NelicTBUSA

Camoopranmn3anus:

COCTaBJIATh IUIAH, AITOPUTM pEUIeHUs 3a7a4yd, BbIOMpPATh CIOCOO peueHus ¢ Yy4EToM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHpOBaTb U KOPPEKTHPOBATh
BapHaHTHI PELICHUN C y4ETOM HOBOM MH(OpPMAIHH.

CaMOKOHTPOJIb, JMOLMOHAJIbHBIH HHTEJVIEKT:



BJIQJICTh HAaBbIKAMM TO3HABATEJIbHOW pedIeKCHM KaK OCO3HAHHUS COBEpPILIACMBIX JCHCTBUN H
MBICTIUTEIBHBIX IPOLIECCOB, WX PE3yJIbTaTOB, BIAJIeTh CIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJIS
IIpoLecca 1 pe3yspTaTa pelieHHsl MaTeMaTHYeCKON 3a/1auy;

IIPEIBUJIETh TPYAHOCTH, KOTOpPHIE MOIYT BO3HMKHYTh IIpUM pPEIICHWU 3a/Jadd, BHOCHUTH
KOPPEKTHBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTENIBCTB, JAHHBIX, HAWJICHHBIX OIIMOOK,
BBISIBJIEHHBIX TPYJHOCTEH;

OILICHUBATh COOTBETCTBHE PE3yJbTaTa LEIH U YCIOBUAM, OOBSICHIATh IPUUYUHBI JOCTHKCHUS WU
HEIOCTIKEHHS PE3yJIbTaTOB ACATEIBHOCTH, HAXOJUTh OMIMOKY, JaBaTh OLEHKY MPHOOPETEHHOMY
OTIBITY.

CoBMecTHasi 1eATEJILHOCTD:

IIOHUMAaTh W MHCIOJIb30BaTh IPEUMYILIECTBA KOMAHAHOW M HWHAUBUAYAJIbHON pabOThl IpH
pelieHny yueOHbIX 3ajad, IPUHUMATh Lelb COBMECTHOM AEATEIbHOCTH, IUIAHUPOBATh OPraHU3ALIMIO
COBMECTHOM PalOThI, pacipelessaTh BUAbI paboT, JOroBapuBaThes, 0OCYXKAAaTh MPOIECC U PE3yabTaT
paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJIEH;

y4acTBOBAaTh B TIpPYyNNoOBbIX (GopMax paboTsl (0OCYyKIeHHs, OOMEH MHEHMH, «MO3rOBbIE
LITYPMbI» U HUHBIE), BBIIIOJHATh CBOIO YacTh pabOThl M KOOPAMHHUPOBATH CBOM AECUCTBUS C APYTUMU
YJIeHaMU KOMaH[bl, OII€HMBAaThb KayeCTBO CBOEro BKJIaJa B OOMIMH MPOAYKT IO KpPUTEPUSM,
c(OpMYyIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

MNPEJIMETHBIE PE3YJbTATHBI

K xonmy o6yuenus B 10 kjacce oOydaronuiics MOJIyduT CleAyIOIINe IPEeIMETHbIE PE3YIbTaThI
[0 OTJENIbHBIM TeMaM paboueil mporpamMMbl y4eOHOTro Kypca «AnreOpa v Hadajga MaTeMaTHUYecKOTO
aHaJIM3ay:

Yucaa v BbIYMCICHUS:

CBOOOJHO ONEpPUPOBATH MOHATHSAMH: PpPalMOHAIBLHOE YHCIO, OECKOHEYHas MepuoanyYecKas
Ipo0b, MPOLIEHTHI, UPPALMOHAIBHOE YHCIIO, MHOXKECTBA PAIlMOHAIBHBIX U JIEHCTBUTENBHBIX YHCEl,
MOJYJIb JEMCTBUTENBLHOTO YHCIIA,

MPUMEHATh OPOOM W TPOLEHTHI AJS pelIeHHs] NMPUKIAJHBIX 3a/ad M3 Pa3IUYHbIX OTpacien
3HAHUM U peaJIbHOM KU3HU,

NPUMEHATh NpUOMIKEHHBIE BBIYUCICHUS, TpaBUiia OKPYTJEHUS, NPUKUAKY U OLEHKY
pe3ynbTaTa BIYUCICHUN;

CBOOOJHO ONEpUpOBaTh IOHSITHEM: CTENEHb C LEJIbIM I[IOKa3aTeleM, HCIO0JIb30BaTh
noaxosaulyro (opMmy 3amucH JEHCTBUTENBHBIX YHCEN JUIS pEIIeHUs MPaKTUYECKUX 3agad u
MIpPE/ICTaBJICHUS IaHHBIX;

CBOOOHO ONEpUPOBATH MOHATHEM: apUPMETHUECKUN KOPEHb HATYPaJIbHOM CTENEHU;

CBOOOJHO OTEPUPOBAThH MOHATHUEM: CTEIIEHb C PALIMOHAIBHBIM ITOKA3aTelNeM;

CBOOOJHO OMNEpUPOBaTh NOHATUAMHU: Jorapudm ducia, JAECATUYHbIE M HATypalbHbIE
Jorapudmer;

CBOOOZHO OMNEPUPOBATh TMOHATUSMU: CHHYC, KOCHHYC, TAHT€HC, KOTAaHI'€HC YHCJIOBOTO
apryMeHTa;

OTIEpUPOBATH OHATUSIMU: APKCUHYC, APKKOCHHYC M apKTAHT'€HC YUCIOBOTO apryMEHTA.

YpaBHeHns 1 HEPABEHCTBA:

CBOOOJHO ONEpPUPOBATH MOHATHSIMH: TOXAECTBO, YPaBHEHHE, HEPABEHCTBO, PaBHOCUJIbLHBIC
YpaBHEHHUS U YpaBHEHUS-CIIE/ICTBUS, PABHOCHIIbHBIE HEPABEHCTBA,

MIPUMEHSATH Pa3IMUHbIE METObI PEIICHUS PALIMOHAIBHBIX U IPOOHO-pallMOHATIBHBIX YPaBHEHUH,
MPUMEHATh METOJT HHTEPBAJIOB ISl PEIICHUS] HEPAaBEHCTB;

cBOOOJTHO ONEPHUPOBAThH MOHATUSMHU: MHOTOUWIEH OT OJIHOM MEpEMEHHOM, MHOTOUJIEH C LIEIbIMH
KO3 pUIIMEeHTaMH, KOPHU MHOTOYJIeHa, IPUMEHSTh JIeJIEeHHe MHOTOWIEHAa Ha MHOTOUIEH C OCTATKOM,
Teopemy besy u Teopemy Buera uis perenus 3anad;

cBOOOJIHO ONEepUpPOBaTh MOHATHAMU: CUCTEMa JIMHEHHBIX YpaBHEHHI, MaTpHIa, ONpeleuTellb
MaTpuIbl 2 X 2 U ero reoMETPUUYECKU CMBICI, UCIOJIb30BaTh CBOWMCTBA ompenenutens 2 X 2 s
BBIUMCIIEHUS €r0 3HAUYEHUS], IPUMEHSATh OTNPEACIUTENHN [l PEIIeHUs] CUCTEMbl IMHEWHBIX YpaBHEHUH,
MOJIEIUPOBATh pPEAIbHbIE CUTYyallUd C TIOMOIIBIO CHCTEMBl JIMHEWHBIX YpaBHEHHUH, HCCIIe0BaTh



IIOCTPOEHHBIE MOJEJINM C IOMOIIbI0 MaTpULl M OIPENEIUTENEH, MHTEPNPETUPOBATH IOJyYEHHBIN
pe3ynbTar;

MCTOJIb30BaTh CBOWCTBA JICHCTBUIA C KOPHSIMH JJIS TPe0Opa30BaHMs BRIPAKEHUI;

BBIIIOJIHATH NPeoOpa30BaHMs YUCIIOBBIX BBIPDAKEHUH, COAEpIXKALUX CTEIEHH C PAalMOHAIBHBIM
IIOKa3aTelleM;

MCIOJIH30BATh CBOKWCTBA JIOTapu(MOB IS PeoOpa3oBaHUs JIOTapU(PMUUIECKUX BBIPAKEHUN;

cBOOOJTHO ONEepUpOBaTh MOHSATHAMHU: HUPpALOHAIBHBIC, NIOKA3aTelbHbIE U JorapudMuyeckue
YpaBHEHHUS, HaXOJWUTh HX PEIICHHUS C IOMOIIbIO PABHOCHUJIBHBIX IEPEXOJOB WJIU OCYIIECTBIISAA
IIPOBEPKY KOPHEW;

MIPUMEHSITD OCHOBHBIE TPUTOHOMETPHUUECKUE (bopmyIbl IS npeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKEHMUI;

cBOOOJTHO ~ OMEpHpOBAaTh  TMOHSATHEM:  TPUTOHOMETPUYECKOE  ypaBHEHHE, IPHUMEHSTH
HE00X0AMMBbIE (POPMYITBI [T PEIICHHSI OCHOBHBIX TUTIOB TPUTOHOMETPUYECKHX YpaBHEHHUIA,

MOJIENTUPOBATh PEaJbHbIE CUTYallUU Ha SI3bIKE alreOpbl, COCTABIATh BBIPAKEHUS, YpaBHEHMUS,
HEPaBEHCTBA M0 YCJIOBHIO 3a/1a4d, UCCIIEN0BATh IOCTPOECHHBIE MOJIENIN C UCIOJIb30BAaHUEM alIapara
anreopsl.

DyHKIUHN U TPa@UKH:

CBOOOJHO ONIEPUPOBATH MOHATUAMU: (QYHKIIHS, CIIOCOOBI 3aaHUs PYHKLMHU, B3aUMHO 0OpaTHbIE
(GyHKIMM, KOMHOO3ULMS (QYHKUUH, Tpaduk (QYHKIUH, BBIIOJHATH 3JIEMEHTapHbIE MPeoOpa3oBaHuUs
rpadukoB QyHKUINH;

CBOOOJHO ONEpPUPOBATh NOHATUSIMHU: 00JIACTH OINPENENICHNUS U MHOXKECTBO 3HAYeHHM (DyHKIUH,
HyNIU QYHKIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpPUPOBATh MOHATUSAMU: YETHBIE M HEUETHBIE (PYHKIMU, Mepuoanyeckue QyHKINH,
MPOMEXYTKH MOHOTOHHOCTH (PYHKIIMM, MaKCUMyMbl M MHUHUMYMBl (QYHKUIMH, HauOosbliee U
HauMeHblIlee 3HaueHUue PYHKLIUU Ha IPOMEXKYTKE;

CBOOOJTHO ONEpPUPOBATh MOHATUSAMH: CTENEHHas (QYHKIUS C HATypaJbHBIM U IEJIBIM
noka3zaTesieM, rpaduk CTeneHHON (PyHKIMK C HAaTypaJIbHbIM U LIEJIBIM MOKa3aTesaeM, rpaduk KOpHs n-
O CTeneHu Kak QyHKIMM 0OpaTHOM CTENEeHN C HaTypalbHBIM I10Ka3aTelIeM;

ONEpPUPOBATH MOHATUSAMU: JUHEHHAs, KBaJpaTU4YHas U APOOHO-IMHENHHAs (QYHKIUH, BBIIOJIHATD
3JIEMEHTAapHOE UCCIIEJOBAHNE U TOCTPOEHHE UX I'pa(UKOB;

CBOOOJTHO OINEpUPOBATH MOHATUAMU: IOKa3zaTelbHas M Jorapudmuyeckas QYHKIUH, UX
CBOMcTBA U Ipa MKy, UCIOJIb30BaTh UX I'padMKH Ul PELICHUs ypaBHEHUH;

CBOOOJTHO ONEpUPOBaTh NOHATUSAMM: TPUTOHOMETPUYECKAs OKPY)KHOCTb, OIpEEICHHE
TPUTOHOMETPUUYECKUX (PYHKLIUI YHUCIOBOTO apryMEeHTa;

UCIOJb30BaTh I'paduKu GYHKLIUHN A1 UCCIeI0BaHUS IIPOLECCOB U 3aBUCUMOCTEN IPH pellIeHUH
3aJady U3 APYrHX Y4eOHbIX IPEIMETOB U pealbHOW >KHU3HHM, BBIpaXKaTh (POpMyraaMH 3aBHCHMOCTH
MEX]ly BETMUYMHAMU;

Hayana MaTeMaTH4ecKoOro aHajan3a:

CcBOOOJITHO ONEpUpOBAaTh MOHATUSAMH: apUPMeTHYecKas M TeoMEeTpUYecKas Iporpeccus,
0eCKOHEUHO YObIBaIOIlas TeOMETpUYEcKas MPOrpeccHsi, JIMHEHHbIM M 3KCIIOHEHLHUAIbHBIH pOCT,
(bopMyIna C0KHBIX IPOLIEHTOB, UMETh IIPEJCTABICHNUE O KOHCTAHTE;

HCIOJIb30BATh MPOTPECCUH Ul PELICHUs pealbHbIX 3a/1a4 IPUKIIAJHOTO XapaKkTepa;

cBOOOTHO OllEpUpOBATH  TOHATHUAMHU: H0CJIEe/10BATENbHOCTb, crnocoObl  3a/1aHUsA
IIOCJIEOBATEIBHOCTEH, MOHOTOHHBIE M OIPAHMYEHHBIE I0CIEI0BATEIBHOCTH, IOHUMAaTh OCHOBBI
3apOoXKIEHUS] MaTEMaTHYECKOTr0 aHaJIM3a KaK aHannu3a 0ECKOHEYHO MaJlbIX;

cBOOOJIHO OIEpUPOBaTH MOHATHUSMU: HENpEpbIBHbIE (QYHKIMH, TOYKM pa3pbiBa TIpaduka
GbyHKIMHU, aCUMOTOTHI Tpaduka GyHKINH;

cBOOOJIHO ONEepUpPOBaTh MOHATHEM: (YHKLUS, HEpephIBHAs HAa OTpe3Ke, IPUMEHSTh CBOMCTBA
HeNpepbIBHBIX QYHKIMN IS pelIeHus 3ajay;

cBOOOJIHO OTEpHPOBATh MOHATUSAMHU: IEepBast U BTOpasi MPOU3BOHbIE (YHKIMH, KacaTeabHas K
rpaduky GyHKIUY;

BBIUUCIIATH MPOU3BOJHBIE CYMMBI, NPOU3BEACHUS, YaCTHOTO W KOMIIO3MLIMHU JBYX (DYHKIIHIA,
3HATh MPOU3BO/IHbIEC SIEMEHTAPHBIX (DYHKIIMA;

UCIOJIb30BATh T€OMETPUUYECKUIA U PU3UUECKUI CMBICT MPOU3BOJHOM /ISl pellIeHHs 3a1au.



MHoxecTBa U JIOTHKA:

CBOOOJHO OMEPUPOBATH IOHATUSIMHU: MHOKECTBO, OTIEPAIlMU Ha/l MHOKECTBAMU;

WCIIOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN armapaT Uil ONMUCAaHUS pPEAbHBIX IPOLIECCOB M
SIBJICHUU, TIPY PEIICHUH 3a/1a4 U3 APYrUX YUeOHBIX MPEIMETOB;

CBOOOJHO OIEPUPOBATH MOHATUSMU: OIPENIEICHUE, TeOpEeMa, YpaBHEHUE-CIICICTBUE, CBOHCTBO
MaTeMaTH4eCKOro 00BEKTa, T0Ka3aTeIhCTBO, PABHOCUIILHBIC YPABHEHHS 1 HEPABEHCTBA.

K xon1my o0yuenus B 11 kjiacce 00ydaronuiics MOTyUUT CIACAYIONINE TPESIMETHBIC PE3YIbTaThI
10 OT/ENBHBIM TeMaM paboueil mporpaMmbl yueOHOTO Kypca «Anrebpa M Hayajla MaTeMaTHYECKOTO
aHaIM3a»:

Yucsia v BBIYUCTEHUS:

CBOOOIHO OINEPUPOBATH MOHATUSMHU: HATYPaJIbHOE U IIEJI0OC YUCIIO, MHOXKECTBA HATYPAITLHBIX U
LIETBIX YUCEJI, UCTIOB30BaTh Nnpu3Haku aenumoctu nensix yucen, HOJl u HOK HatypanbHBIX yncen
JUTsl peIIeHU 3a/1a4, TPUMEHSThH anropuTM EBkiuaa;

CBOOOJIHO OIEpPUPOBATH TMOHATHEM OCTAaTKa MO MOJYJIO, 3alUChIBaTh HATypajbHbIE YHCIA B
Pa3IUYHBIX MTO3UIIMOHHBIX CUCTEMAaX CUUCIICHNUS,

CBOOOJIHO ONEPUPOBATH MOHATHUSAMU: KOMIUJIEKCHOE YUCIO M MHOXXECTBO KOMILUIEKCHBIX YHUCEN,
MPEACTABIISTh KOMIUIEKCHBIC YHCIIa B aJIreéOpandeckol M TPUTOHOMETPUYECKON (opMe, BBITIOIHATH
apupMeTHYECKUE OTepaIlii C HUMU U N300pa)kaTh Ha KOOPJIMHATHOM TIIIOCKOCTH.

YpaBHeHUs] U HEPABEHCTBA:

CBOOOJIHO OTEPUPOBATHh MOHATHSIMU: HUPPAMOHATBHBIC, TIOKA3aTeIbHBIE U JIOTApU(PMUUIECKHE
HEPaBEHCTBA, HAXOIUTh MX PEIICHUSI C IIOMOIIHIO0 PABHOCHIIBHBIX TIEPEXO0JI0B;

OCYIIECTBJISITH OTOOP KOPHEW MPH PEIICHUH TPUTOHOMETPUIECKOTO YPABHECHHS;

CBOOOJIHO  OTMEPHPOBATH  IOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPHUMEHSThH
HE0O0X0uMBbIe POPMYITBI ISl PEIICHUSI OCHOBHBIX THTIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJIHO OTEPUPOBATH TOHATHUSMU: CHCTEMa M COBOKYITHOCTh ypPaBHEHHUN W HEPaABEHCTB,
PAaBHOCUJIBHBIE CHCTEMBI M CHCTEMBI-CICACTBUS, HAXOAUTh PEIIECHUS CUCTEMBI U COBOKYIHOCTEU
paloHaIbHBIX, UPPALMOHANIBHBIX, TOKA3aTENbHBIX U JJOTapU(PMUUYECKUX YpaBHEHHUI U HEPaBEHCTB;

pemarh  palMoOHalIbHbIe,  HUppalMOHaJbHbIE,  IOKa3aTelbHble, JIOTapUPMUUYECKHE U
TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA, COJIEPIKAIINE MOYJIN U [TapaMeTpbl;

MPUMEHATh rpaguueckue METOMbl AJS pelleHUs YpaBHEHHM M HEpPaBEHCTB, a TaKXKe 3ajad C
rapameTpamus;

MOJENUPOBATh PEaJbHbIE CUTYallMU Ha SI3bIKE alreOphbl, COCTABIATH BBIPAXKEHUS, YpPaBHEHUS,
HEpPAaBEHCTBA M UX CHUCTEMBl IO YCIOBHUIO 3a/layd, HCCIEA0BaTh IIOCTPOEHHBIE MOJEIN C
MCI0JIb30BAHMEM amapara ajireopbl, HHTEPIPETUPOBATD MOJTYUYECHHBIH PE3yabTarT.

DOYyHKUUM U TPaPUKH:

CTPOUTH TpaKU KOMITO3ULUHU (DYHKIIHI C TOMOIIBIO 3JIEMEHTAPHOTO UCCIIEOBAHUS U CBOWCTB
KOMITO3UIIUH JABYX (DYHKLUA;

CTPOUTH FT€OMETPUUECKHE 00pa3bl YpaBHEHH U HEPABEHCTB Ha KOOPAMHATHOM MIOCKOCTH;

CBOOOJHO OTEpUPOBATH MOHATUAMU: TPa(UKH TPUTOHOMETPHUECKUX (PYHKIIUML;

MPUMEHTHh PYHKIUU IJI1 MOJACTHUPOBAHUS U UCCIIEIOBAHUS PEATbHBIX MPOILIECCOB.

Havana maTtemMaTn4ecKkoro aHajamsa:

MCIO0JIb30BATh MTPOU3BOIHYIO Ul UCCIEeI0BaHUS (YHKIIMM HA MOHOTOHHOCTh M 9KCTPEMYMBI;

HAXOJUTh HAUOOJbIIIEe U HAUMEHbIIIee 3HaYeHHS (DYHKIIMU HEMPEPHIBHON Ha OTPE3KE;

WCIIOJIb30BATh MPOU3BOJIHYIO I HAXOXICHUS HAWJIYUIIEro pEeHIeHUs B MPUKIAIHBIX, B TOM
YHUCJIE COLMAIBHO-DKOHOMHYECKHUX, 3a/Jayax, JUisl ONPENCJICHHs CKOPOCTH M YCKOPEHHMs Mpolecca,
3aJJaHHOTO (POPMYIION UITU TPapUKOM;

CBOOOZHO OMEPHPOBaTh MOHITHSIMHU: TEPBOOOpa3Has, OMpENeNEHHBIH WHTErpai, HaXOIWUTh
nepBoOOpa3HbIe NIEMEHTAPHBIX GYHKIMA U BBIYUCIATH HHTETpal 1o Gopmyne Hetorona-JleitOnuna;

HAXOJHTh IUIOMAAN MIOCKUX GUTYP U 0OBEMBI TEN ¢ TOMOIIBIO HHTETPAaa;

MMETh MPEJCTAaBIEHHE O MaTEMaTUYeCKOM MOJEIMPOBAaHUU Ha MPUMEPE COCTABIICHUSA
middepeHnanbHbIX ypaBHEHUH;

pemarh TpUKIATHBIe 3a7adyd, B TOM YHCIE COIHMAIbHO-3KOHOMHYECKOTO M (hU3MYEeCcKOro
XapakTepa, CpeACTBaAMU MAaTEMAaTHUYECKOTO aHAJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanyecTBo 4acoB DJIeKTPOHHBIE
N HaumenoBaHue pa3aesioB U TeM NPOrPaMMbI Konrposx HpakTiye (upposrie)
n/m Bcero bHEIE CKHe o0pa3zoBaTebHbIE
padoThI padoThI pecypcebl
U | ypummermin n npasercrsa, Ccresns et ypusmemt 2 ! BuGmnorera LIOK
2 Oyuakumu 1 rpaduku. CreneHHas QyHKIUS C HETbIM TIOKa3aTeleM 12 1 bubmoreka LJOK
3 Apudmernyeckuii KOpeHb n-oi creneHu. MppaioHanbHble ypaBHEHUS 15 1 bubmmoreka LJOK
4 [Toka3zatenbHas ¢yHkius. [TokazaTelbHbIe ypaBHEHHUS 10 1 bubnuoreka [JOK
5 Jlorapupmuyeckas pynkius. Jlorapudhmuueckue ypaBHEHHUS 18 1 bubmuoreka I[JOK
6 TpUrOHOMETPUYECKUE BBIPAYKEHUS U YPABHEHUS 22 1 bubmmoreka LIOK
7 ITocnenoBaTenbHOCTH U IPOTPECCUU 10 1 bubmoreka [IOK
8 Henpeprisabie dynkimu. [IponsBoaaas 20 1 bubmoreka [IOK
9 [ToBTOpEeHMe, 00001IeHNEe, CHCTEMATH3AITNS 3HAHII 5 2 bubmoreka [IOK
OBILIEE KOJIMYECTBO YACOB I10O [TPOTPAMME 136 10 0
11 KJIACC
KoaunuecTBO yacos DJIeKTPOHHBbIE
N HaumeHoBaHHe pa3iei0B U TeM MPOrpaMMbl Kontposa TpaxTuye (npposrIc)
n/n Bcero bHBIE CKHe o0pa3oBaTejbHbIE
padoThI padoThI pecypcbl

1 UccnenoBanne GhyHKIMIA ¢ TOMOITHIO TPOU3BOTHOM 22 1 bubmmoreka [IOK
2 [lepBooOpa3Has 1 HHTErpal 12 1 bubmmoreka [JOK
3 I'padmku Tpuronomerprueckux GpyHKIwmi. TpUroHOMEeTpHYECcKie HEPaBEHCTBA 14 1 bubmmoreka [JOK
4 UppanmonanbHble, MOKa3aTeNbHbIE U JIOTapH(MIYECKIE HEPABEHCTBA 24 1 bubmmoreka [JOK
5 KommiekcHble uncia 10 1 Bbubnuoreka IJOK
6 HarypanbHble u eibie yucnia 10 1 Bu6nuoreka IJOK
7 ggzﬁrg; i&:{[ggﬁﬁf{ﬂ;{;}; ii%auHOHaHLHHX MOKA3aTEeNbHBIX H 12 | Bubmorexa LIOK

3ajaun ¢ napaMeTpaMu 16 1 bubmmnoreka [JOK

[loBTOpeHue, 0600IIEeHNE, CUCTEMATU3AIMS 3HAHUI 16 2 bubmmoreka [IOK

OBHIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 136 10 0




KoauuecTBO yacon DJ1eKTPOHHbIE
Ne uupposBbIe
Tema ypoka KouTtpoabHbl IIpakTHyecku
n/m P Bcero 0 I%Oﬂ ¢ pa p cexne o0pa3oBaTeJibHbIE
ThI ThI
paoo pabo pecypcsl
MHo0:keCTBO IeliCTBUTEIbHBIX YKce]. MHOro4/1eHbl.
PanmonanbHble ypaBHeHHs W HepaBeHCTBA. CucTeMbl JJMHEHHBIX YPaBHeHHi. — 24 4.
1. MHoecTBO, onepaliy HaJl MHOXXECTBAMHU U UX CBOMCTBA 1 bubauoreka LIOK
2. Huarpamme! Ditnnepa-Benna 1 bubmmoreka LJOK
[IpumeHeHue TeopeTHKO-MHOKECTBEHHOIO anmnapaTa JUls peleHHs
3. P p p p 1 bubauoreka LIOK
3a1a4y
Pammonansabie uncia. OOBIKHOBEHHBIC U JCCATUYHBIC TPOOH
4, ! A /PODH, 1 bubmoreka [IOK
MPOIICHTHI, OECKOHEYHBIE IIEPUOUUECKUE APOOH
Panmonanbshblie urnciaa. OOBIKHOBEHHBIC H JICCTHYHBIE IPOOH
5. 1 A APODH, 1 bub6mmoreka IJOK
MPOIICHTHI, OECKOHEYHBIE IIEPUOUUECKUE APOOH
6. [Tpumenenue npobeii U MPOIEHTOB ISl PENTEHUS MPUKIIATHBIX 33141 1 bubmoreka [IOK
7. [Tpumenenue npoOeli 1 MPOIEHTOB IS PEelISHUS TPUKIAIHBIX 3a1a4 1 bubmoreka [IOK
8. JleiicTBUTENBbHBIC YKCIa. PallnoHAIbHBIC M HpPAITMOHATLHEIC YHCTA 1 bubmmoreka [IOK
9. ApubMeTndaecKue orepalyu ¢ AeHCTBUTEILHBIMEI YHCIaMHU 1 bubmoreka [IOK
10. Monynb TefiCTBUTEIHHOTO YHCiIa U €r0 CBOHWCTBA 1 bubmmoreka [IOK
[TpubnrmkEéHHBIE BEIYUCICHUS, PABIIIA OKPYTIICHUS, IPUKHUIKA U
11. p » 1P pyr » TIPHKHI 1 Bu6moreka [[OK
OLIEHKAa pPe3yJIbTaTa BEIYMCICHUI
OcHOBHBIE METOIBI PEUISHUS IENBIX U APOOHO-PAIIHOHATBHBIX
12. 9 JIBI P H s par 1 bu6nmoreka IJOK
YpaBHEHUH 1 HEPABEHCTB
OCHOBHBIE METOIBI PEUICHUS LIENBIX U APOOHO-PAIIMOHATBHBIX
13. 4 p POOHO-P 1 BuGnnorexa LIOK
YpaBHEHUH 1 HEPABEHCTB
OCHOBHBIE METOIBI PEUICHUS LIENBIX U APOOHO-PAIIMOHATBHBIX
14. 4 p POOHO-P 1 BuGnnorexa LIOK
YpaBHEHUH 1 HEPABEHCTB
MHoOro4ieHsl OT OTHOM nepeMeHHOU. [leneHre MHOro4neHa Ha
15. p A 1 bubmmoreka LIOK
MHOTO4JIEH ¢ ocTaTtkoM. Teopema besy
16. MHorouneHs! ¢ uensiMu Kodddunuentamu. Teopema Buera 1 bubmmnoreka LIOK
17. Pemenne cucteM JIMHEHHBIX YPaBHEHUH 1 bubmmnoreka LJOK
18. Pemenne cucreM TMHENHBIX YpaBHEHUH 1 bubmmoreka LHIOK
Martpuia cucTeMsl TMHEHHBIX YpaBHEHUH. OnpenennuTens MaTPpULIbI
19. 2x2, ero reoMeTpHUYECKHI CMBICIT U CBOMCTBA; BBIYMCIIEHUE €T0 1 bubmmorexa LJOK
3HAYCHUS




OnpenenuTens MaTpULbl 2X2, €ro reOMeTPUYECKU CMBICT U CBOICTBA;

20. 1 bubmuoreka IJOK
BBIYHCIICHUC €0 3HAUCHHUS
[IpumeHeHue onpenenuTeNs i PEIICHUS CUCTEMBI JIMHSHHBIX
21. P . pedt AP 1 bubmuoreka IJOK
ypaBHEHUH
Pemenmne npukiaHbIX 3a/1a4 C TOMOIIBIO CUCTEMBI JIMHEUHBIX
22. IpHiIan A H 1 Bu6uorexa [JOK
ypaBHEHUH
Pemenme npukiaHbIX 3a/1a4 C TOMOIIBIO CHCTEMBI JTMHEHHBIX
23. b A A H 1 bubauoreka LIOK
ypaBHEHUH
KoutpoabHas patdora: '"PaniuonajibHble ypaBHEeHUs U
24, P P 1o ypasue 1 1 Bu6imorexa IIOK
HepaBeHcTBA. CHCTEMBI JINHEHHBIX YPABHEHUI
@Dynknuu 1 rpapukn. CteneHHas pyHKIus ¢ HeJbIM Moka3arejiem — 124,
OynkIs, crocoObl 3aaaHus PyHKiny. B3auMHo oOpaTHbIe (DYHKIIMH.
25. YHICHHA, A ymin P ymxn 1 bubmauoreka LIOK
Komnozunwms GyHKnui
I'padux KIIMH. DJIEMEHTapHBIC TpeoOpa3oBaHus TpadyuKoB
26. pag uq) YHIH P beodp pag 1 bub6mmoreka IJOK
hyHKIIMIA
O0acTh onpeaeaeHUs ¥ MHOYKECTBO 3HAYCHU I kiuu. Hymu
27. el by y 1 bu6mmoreka IJOK
¢dyHkimy. [IpOMEKYTKH 3HAK ITOCTOSIHCTBA
YETHbIE U HEUYETHBIE kuuu. Ilepuonnueckue 19102078
28. ymxu PO by 1 bu6mmoreka IJOK
[TpoMexyTKH MOHOTOHHOCTH (YHKITUU
MakcuMyMBl 1 MUHUMYMBI kuuu. HanGospiiee n HauMeHblIee
29. M YMBI GyHKIL 1 bubmoreka [IOK
3HaueHne HYHKIIMN Ha TPOMEKYTKE
30. Jluneiinas, kBagpaTuyHag U APOOHO-IMHEITHAS HYHKINU 1 bubmmoreka [IOK
31. DJeMeHTapHOE UCCIIEIOBAHNE U TIOCTpOeHrEe TpadhuKoB 3TUX PYyHKITHI 1 bubmmoreka [IOK
32. DJeMeHTapHOE UCCIIEIOBAHNE U TIOCTpOeHrEe TpadhuKoB 3TUX PYyHKITHI 1 bubmmoreka [IOK
33. CTenensb ¢ eabIM IToka3ateneM. bumaom HeroToHa 1 bu6mmoreka IJOK
34, Crenens ¢ menpIM nokasarenem. bunom Herorona 1 Bbu6nuoreka IJOK
Crenennas KIHS C HATYpaJbHBIM U [IETBIM TIoKa3areneM. Eé
35, ’ (ymxn P H 1 Bubmoreka [[OK
CBOWCTBA U Tpa(uK
Kountpoabhas patdora: "Crenennas pynkuus. Eé cBoiicTBa u
36. poaLHast p (bynicn 1 1 Bu6mmorexa [IOK
rpaduk
ApuMeTHYeCKH i KOPEeHb n-0i cTeneHU. MppanuoHaabHble ypaBHeHHs — 154.
37. Apudmernyeckuil KOpeHb HATYPAJIbHOM CTENEHHU U €ro CBOWCTBA 1 bubmmnoreka LHIOK
38. Apudmernyeckuil KOpeHb HATYPAJIbHOM CTENEHU M €ro CBOWCTBA 1 bubmmnoreka LJOK
[IpeoOpazoBaHUs YUCIOBBIX BBIPAKEHUH, COMIEPKAIINX CTEIEHH U
39. peobp p - coneprall 1 bubmmoreka IJOK
KOpHH
[IpeoOpazoBaHUs YNCIIOBBIX BBIPAKEHUH, COJIEPKAIINUX CTCICHH H
40. peobp P » coneprall 1 bubmuoreka IJOK

KOpHH




Hp606pa30BaHI/I$I YHCJIIOBBIX BLIpa)KGHHﬁ, CoACpKanX CTCIICHU U

41. 1 bubmuoreka IJOK
KOpHH
Wppanmonanbabie ypaBHeHUs. OCHOBHBIC METOJIBI PEIICHUS
42. ppail yp N ABLP 1 bubmuoreka IJOK
WPPAaIMOHAIBHBIX YPaBHEHHI
Wppanmonanbhble ypaBHeHUs. OCHOBHBIC METOJIBI PEIICHUS
43, ppail yp N AbLD 1 bubmauoreka LIOK
HPPAIMOHATBHBIX YPaBHEHHI
Hppanmonanbhble ypaBHeHUs. OCHOBHBIC METOBI PELICHHS
44. ppatt yp ] ABLD 1 Bu6muorexa [JOK
HPPAIMOHATIBHBIX YPaBHEHHI
45. PaBHOCHIIBHBIE TTEPEXO/IBI B PEILIEHUH UPPALIMOHAIBHBIX YPABHEHUI 1 bubmuoreka I[JOK
46. PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUH UPPALIMOHAIBHBIX YPABHEHUI 1 bubmuoreka I[JOK
47. PaBHOCUIIBHBIE TTEPEXO/IbI B PEIIEHUH UPPAIIMOHATIbHBIX YPaBHEHUN 1 bubnuoreka [JOK
48. PaBHOCUIIbHBIE TTEPEXO/IBI B PEILIEHUH UPPALIMOHAIBHBIX YPABHEHUI 1 bubmuoreka [JOK
CgoiicTBa 1 Tpad UK KOPHS 71-OU CTENEHU KaK KIIMH 0OpaTHOM
49. pad p ymxn p 1 bubmmorexa LIOK
CTENEHM C HaTYPaJIBHBIM TTOKa3aTeIeM
CgoiicTBa 1 Tpad UK KOPHS 71-OU CTENEHU KaK KIIMH 00paTHOM
50. pad p yma p 1 bubmmoreka LIOK
CTENEHH C HaTYPaJIBHBIM TTOKa3aTeIeM
Koutpoabnas padora: "CBoiicTBa u rpaguk KOPHS N-0ii CTeNmeHH.
51. P P " pag P 1 1 bubmmorexa [IOK
HppanuonanbHble ypaBHeHUS
Iloka3zaTeanHas ¢pyHkuus. IlokasarenbHble ypaBHenus — 10 4.
52. CrereHb ¢ parmoOHATLHBIM TOKa3aTeleM 1 e€ CBOMCTBA 1 bubmmoreka [IOK
53. CrereHb ¢ parmoHaILHBIM ITOKa3aTelleM U € CBOWCTBA 1 bubmmoreka [IOK
54, CrereHb ¢ parmoHATLHBIM ITOKa3aTelleM U e€ CBOWCTBa 1 bubmmoreka [IOK
55. [TokazaTenpHas GhyHKIHS, €€ cBOICTBa U rpaduk 1 bubmmoreka [IOK
56. Hcnonp3oBanue rpaduka GyHKITNH UTS pENISHIs] YpaBHEHUH 1 bubmmoreka [IOK
57. Hcnonp3oBanue rpaduka GyHKITNH UTS pENISHs] YpaBHEHUH 1 bubmmoreka [IOK
IToka3zaTtenbHble ypaBHEHUA. OCHOBHBIE METOMBI PELICHUS
58. yp J AIBL P 1 Bu6imoreka [JOK
MTOKa3aTENbHBIX YPaBHEHHH
IToka3zaTtenbHble ypaBHEHUA. OCHOBHBIE METOMBI PELICHUS
59. yp v AbL P 1 Bu6moreka [JOK
MTOKa3aTENbHBIX YPaBHEHHHA
[lokazaTensHbie ypaBHEHUS. OCHOBHBIE METOJIBI PEIICHUS
60. yp o P 1 bubmnoreka LIOK
MTOKa3aTENbHBIX YPaBHEHHH
Kountpoabnas patdora: "Iloka3arenbHas pyHKIus.
61. P P " (bynk 1 1 bubnuorexa [IOK
IMoka3aTe/ibHbIE YPABHEHUS
Jlorapupmuyeckas pynkuus. Jlorapupmunyeckue ypapHenus — 18 u.
62. Jlorapudgm uncna. CoiicTBa Jorapudma 1 bubmmoreka LIOK
63. Jlorapudgm uncna. CoiicTa torapudma 1 bubmmoreka LJOK




64. Jlorapudwm uncna. CrolicTBa Jioraprudma 1 bubmuoreka [JOK
65. HecsiTuuHble ¥ HATYpabHBIE JIOTapU (MBI 1 Bubmmoreka LJOK
66. HecsiTuuHble ¥ HATYpabHBIE JIOTapu (MBI 1 Bubmmoreka LJOK
67. [IpeoOpaszoBaHue BRIPAKEHHI, COJEPKAIIUX JIOrapy QMBI 1 bubmuoreka I[JOK
68. [IpeoOpaszoBaHue BRIPAKEHHI, COJEPKAIINX JIOrapr QMBI 1 bubmuoreka I[TOK
69. [IpeoOpaszoBaHue BRIPAKEHHI, COJEPKAIIUX JIOrapy QMBI 1 bubmuoreka I[JOK
70. Jlorapudmuueckas GpyHkuus, e€ CBOWCTBa U rpaduk 1 bubmuoreka I[TOK
71. Jlorapupmuyeckas GpyHkius, €€ CBoMCTBA U rpaduk 1 bubnuoreka [JOK
72. Hcnonb3oBanue rpaduka GyHKITUH [Tl pEIISHNS YpaBHEHUH 1 bubmuoreka I[JOK
73. Hcnonw3oBanue rpaduka GyHKITUHU [T pEIISHNS YpaBHEHUH 1 bubnuoreka [JOK
74, Jlorapudmuyeckue YPaBHEHHS. OCHOBHBIE METOIBI PEIIEHHS 1 Butmorexa [IOK
Jlorapu(PMHUECKUX ypaBHEHHIA
75 Jlorapudmuueckne YPaBHEHHS. OCHOBHBIE METOJIBI PETITICHUS 1 Bubmiorexa [IOK
Jlorapu(PMHUECKUX ypaBHEHHH
76, Jlorapudmuueckue YPaBHEHHS. OCHOBHBIE METOIBI PEIIEHHS 1 Bubmiorexa [IOK
Jlorapu(pMHUECKUX ypaBHEHHMA
77. PaBHOCHIIBHBIE IEPEXOABI B PELICHUH JIOTApUPMUUECKUX YPAaBHEHUH 1 bubmunorexa [JOK
78. PaBHOCHITEHEIE TTEPEX OBl B PEIICHUH JIOTAPUPMUIECKUX YPABHEHUH 1 bubmmoreka [IOK
79, Koutpoabnas padora: "Jlorapupmuueckasi pyHKIUA. 1 1 Bubmiorexa [IOK
Jlorapugmuyeckue ypapHeHus'
Tpuronomerpuyeckne BoIpa:KeHUs1 H YypaBHeHus — 22 4.
80. CuHyC, KOCHHYC, TAHT€HC ¥ KOTAHTE€HC YMCIIOBOTO apTyMEHTa 1 bubmmoreka [IOK
81. CuHyC, KOCHHYC, TAHT€HC ¥ KOTAHTE€HC YHCIIOBOTO apTyMEHTa 1 bubmmoreka [IOK
82. APKCHHYC, apKKOCHHYC ¥ apKTaHT€HC YHCIOBOTO apTyMeHTa 1 bubmmoreka [IOK
83. APKCHHYC, apKKOCHHYC ¥ apKTaHTE€HC YHCIOBOTO apTyMeHTa 1 bubmmoreka [JOK
34, Tpuronomerpuueckas OKPY’KHOCTB, OMpE/eNeHHe 1 Bubmiorexa LIOK
TPUTOHOMETPUIECKUX (DYHKIIHIA YHCIOBOTO apryMEeHTa
35, Tpuronomerpuueckas OKPY’KHOCTB, OTIpE/ieNeHue 1 Bubmiorexa LIOK
TPUTOHOMETPUIECKUX (DYHKIIHIA YHCIOBOTO apryMEeHTa
86. OCHOBHBIE TPUTOHOMETPHUYECKHE (HOPMYJIIBI 1 bubmmnoreka [JOK
87. OCHOBHBIE TPUTOHOMETPHUYECKHE (HOPMYJIIBI 1 bubmmnoreka LIOK
88. OCHOBHBIE TPUTOHOMETPHUYECKHE (HOPMYJIIBI 1 bubmmoreka LHIOK
89. OCHOBHBIE TPUTOHOMETPHUYECKHE (OPMYJIIBI 1 bubmmnoreka LJOK
90. [IpeoOpazoBaHUEe TPUTOHOMETPHUIECKUX BBIPAKEHUI 1 bubmuoreka I[JOK
91. [IpeoOpa3oBanre TPUTOHOMETPUUECKUX BbIPAKEHUN 1 Bbubnmoreka LJOK




92. [IpeoOpazoBaHuEe TPUTOHOMETPHUICCKUX BBIPAKECHUI 1 bubmuoreka I[JOK
93. [IpeoOpazoBaHUEe TPUTOHOMETPHUIECKUX BBIPAKECHUI 1 bubmuoreka I[JOK
94. Penienrie TpUrOHOMETPUYECKUX YPaBHEHUI 1 bubmuoreka [JOK
95. Penienrie TpUroHOMETPUYECKUX YPAaBHEHU I 1 bubmuoreka I[JOK
96. Penienre TpUroHOMETPUUECKUX YPAaBHEHU I 1 bubmuoreka I[TOK
97. Penienre TpUroHOMETPUUECKUX YPAaBHEHUI 1 bubmuoreka I[JOK
98. Penienre TpUroHOMETPUUECKUX YPAaBHEHUI 1 bubmuoreka I[TOK
99. PelieHre TpUroHOMETPUYECKUX YPABHEHU N 1 bubnuoreka [JOK
100.| PemeHne TPUTOHOMETPHUIECKUX YPaBHEHUN 1 bubmuoreka I[JOK
101. KonTtpoabnas padora: "TpnrOHm\:eTpn'{ec:me BbIPa’KEHUA U 1 BuGnnorexa LOK
TPUTOHOMeTPUYECKHUEe YPABHEHHS
IlocaenoBarenbHOCTH M porpeccuu — 104.
102. ITocnemoBaTenbHOCTH, (inoco651 3aJJaHMs IOCJICI0BATEILHOCTEH. 1 Bubmiorexa [IOK
Merox MaTeMaTHYeCKOW WHIYKIUN
103. MOHOTOHHBIE U OTpaHUYEHHBIE TIOCIEN0BaTENbHOCTU. icTOpUs 1 BuGnorexa [OK
aHaym3a OECKOHEYHO MaJIbIX
104.| Apudmermdaeckas mporpeccus 1 bubmmoreka [IOK
105.| T'eomerpuueckasi IpOrpeccus 1 bubmmoreka [IOK
106.| beckoHeuHO yOBIBAIOIIAs FeOMETPUYECKAs IIPOrPECCHs 1 bubmmoreka [IOK
107.| Cymma OecKOHEYHO yOBIBaOIIEH T€OMETPHUUECKOM MPOrpecCH 1 bubmoreka [IOK
108, JInHeNHbIN 1 3KCIOHEeHMAaIBHBINA pocT. Yucno e. @opMyna CIOKHBIX 1 BuGnmorexa LOK
MIPOIIEHTOB
109. JInHeNHbIN 1 3KCIOHEeHMAaIBHBINA pocT. Yucno e. @opMyna CIOKHBIX 1 BuGnmorexa LOK
MIPOIIEHTOB
110. Hcnonp3oBanme mporpeccuu I pelieHns peabHbIX 3a/1a4 | Butmiorexa [IOK
MIPUKIJIATHOTO XapaKkTepa
111.| KounTpoannasi padora: "[lociienoBareibHOCTH U mMporpeccun’ 1 bubmmoreka IJOK
HenpepoiBabie pynkuun. [Ipon3soanas — 20 4.
112.| HemnpepsiBHBIE (YHKIIUN U UX CBOWCTBA 1 bubmmoreka [JOK
113.| Touka pa3pbiBa. ACHMITOTHI rpaduKoB QYHKUIUI 1 bubmmnoreka LIOK
114.| CsoiicTBa yHKIMIA HEIIPEPHIBHBIX HA OTPE3KE 1 bubmmnoreka LIOK
115.| CsoiicTBa GyHKIHMI HENPEPHIBHBIX HA OTPE3KE 1 bubmmoreka LHIOK
116.| Meron uHTEpBAJIOB IS PEIICHUS HEPABEHCTB 1 bubmmnoreka LJOK
117.| Meron MHTEpPBAJIOB Il PELIEHNS HEPABEHCTB 1 bubmmoreka LHIOK
118.] Meron uHTEpPBAJIOB I PELIEHNS HEPABEHCTB 1 Bbubnmoreka LJOK




119.| TlpumMeHeHHe CBOWCTB HEMPEPHIBHBIX (PYHKIMHA AJISI pelIeHuUs 33424 1 Bubmmoreka LJOK
120.| IIpuMeHeHHE CBOWCTB HENPEPHIBHBIX (DYHKIMH ISl pelIeHUs 33124 1 Bubmmoreka LJOK
121.| [TlepBas u BTOpasi npou3BOAHbIE QYHKIHUU 1 Bubmmoreka LJOK
122.| Omnpeaenenue, reOMETPUUECKUNA CMBICI POU3BOTHOM 1 Bbubmmoreka LJOK
123.| Onpeaenenuie, GU3MUECKUI CMBICI TPOU3BOIHON 1 bubmuoreka I[TOK
124.| VYpaBHeHme KacatenbHOH K rpaduky QpyHKIHN 1 Bbubmmoreka LJOK
125.| VYpaBHeHUe KacaTelnbHOH K rpaduKy QyHKIUM 1 bubmuoreka I[TOK
126.| TIpou3BOAHBIE HIEMEHTAPHBIX QYHKIMN 1 bubmmoreka LJOK
127.| TIpou3BoAHbIE AIEMEHTAPHBIX (YHKITHHA 1 bubmmoreka LJOK
128, gs}cl);lf;giﬂﬂaﬂ CYMMBI, IPOU3BE/ICHMSI, Y4CTHOT'O ¥ KOMITO3HIIUU | Bu6morexa LIOK
129, g}};:il;i;ﬂﬂaﬂ CYMMBI, IPOU3BE/ICHMSI, Y4CTHOT'O U KOMITO3HIIUU 1 Bu6morexa LIOK
130. g}[:z;i;ﬂﬁaﬂ CYMMBI, TIPOU3BE/ICHHS], YACTHOTO H KOMITO3UIIIH 1 Bubmiorexa [IOK
131.| KonTpoabHas padora: "[IpousBoanas" 1 1 bubmmoreka LIOK
IToBTOpEHHE — S4.
132.| TloBTOpenue, 0600IIEHNE, cUCTeMaTH3aIys 3HaHui: "Y paBHeHUS" 1 bubmmoreka [IOK
133.| IloBTOpenue, 0600MMIEHNE, cucTeMaTH3ausl 3HaHuH: "OyHKITIH" 1 bubmmoreka [IOK
134.| Htorosast KOHTpOJIbHAS paboTa 1 1 bubmoreka [IOK
135.| Htorosas KOHTpOJIbHAS paboTa 1 1 bubmmoreka [IOK
136.| IloBTOpeHme, 0600IICHNE, CHCTEMATH3AIHSI 3HAHUH 1 bu6mmoreka IJOK
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




KoauuecTBo yacos DJ1eKTPOHHbIE
uudpoBbIie
Ne n/m Tema ypoka KoHTpoJabHBI IIpakTHueckn
yp Bcero 0 I%Oﬂ ¢ pa p cckune o0pa3oBaTejibHbIE
ThI ThI
pabo paoo pecypebl
HccaenoBanne pyHKIMiA ¢ MOMONILIO MPOU3BOAHOM — 22 Y,

IIpuMeHeHre MPOU3BOTHON K UCCICA0BAHUIO (PYHKIIMN HA

1. p P A A (ymxn 1 bubmuoreka ITOK
MOHOTOHHOCTh M 9KCTPEMYMBI
IIpuMeHeHrEe MPOU3BOIHON K UCCIACAOBAHUIO (DYHKIIUM Ha

2. p p A A ymxn 1 bubmuoreka ITOK
MOHOTOHHOCTh M 9KCTPEMYMBI
IIpuMeHeHrEe MPOU3BOIHON K UCCIACAOBAaHUIO (DYHKIIUM Ha

3. P p A 8 yman 1 bubmuoreka IJOK
MOHOTOHHOCTh M KCTPEMYMBI
IIpuMeHeHre MPOU3BOTHON K UCCIEAOBAHUIO KIIMHA Ha

4, P p 5 8 Py 1 bu6mmoreka IJOK
MOHOTOHHOCTH M KCTPEMYMBI
IIpuMeHeHre MPOU3BOTHON K UCCICAOBAHUIO KIIMHA Ha

5. P p 8 8 WA 1 bubmoreka [IOK
MOHOTOHHOCTH M KCTPEMYMBI
ITpumeHeHne TPOU3BOJHOM K UCCIIEIOBAHUIO KIUM Ha

6. P p 5 8 by 1 bu6mmoreka IJOK
MOHOTOHHOCTH M SKCTPEMYMBI
Haxoxxmenne HanOoIbIIIero 1 HANMEHBINETr0 3HAUYCHUS HEPEePHIBHON

7. pep 1 bu6mmoreka IJOK
(hyHKIIMH HA OTpe3Ke
Haxoxxmenne HanOoIbIIero 1 HANMEHBIIET0 3HAYCHUS HEIPePHIBHON

8. pep 1 bu6mmoreka IJOK
(hyHKIIMH HA OTpe3Ke
Haxoxxmenne HanOoIbIIer0 1 HANMEHBIIErO 3HAUCHUS HepePhIBHON

9. pep 1 bu6mmoreka IJOK
(hyHKIIMH HA OTpe3Ke
Haxoxxmenne HanOoIbIIero 1 HANMEHBIIET0 3HAUYCHHS HEIPePHIBHON

10. A pep 1 BuGsmoreka [JOK
(hyHKIIMH Ha OTpe3Ke
Haxoxmenne HanOoIbIIIero 1 HANMEHBIIETr0 3HaYCHHS HEIPepPHIBHOM

11. A pep 1 BuGsmoreka [JOK
(YHKIIMH HA OTpe3Ke
Haxoxmenne HanOoIbIIIero 1 HANMEHBIIETr0 3HaUSHHS HElPepPHIBHON

12. A pep 1 BuGsmoreka [JOK
(yHKIIMH Ha OTpe3Ke
[IpuMeHeHne MTPON3BOAHOM [T HAXOXKICHHS HAMITYUIIIErO perIeHUs

13. P P A A A yi p 1 bubmmoreka LIOK
B MPHKJIATHBIX 3a/1a4ax
[IpuMeHeHne MPON3BOIHOM JII HAXOXKIACHHS HAMTYYIIErO PeIIeHUs

14. P p A A A yi p 1 bubmmoreka LIOK
B MPHUKJIATHBIX 3a/1a4ax
[TpumeneHne mpoU3BOHOM IS ONpeielIeHUs CKOPOCTH U YCKOPEHUS

15. P p A FULE OtIp P Yerop 1 bubmuoreka IJOK
mpoliecca, 3aJaHHOro GOpMyJIoH WM rpaduKkoM




HpI/IMeHeHI/IG HpOPISBOI[HOﬁ JI1 OIIPEACIICHUA CKOPOCTU U YCKOPCHUA

16. N 1 bubmuoreka IJOK
mpoliecca, 3aJaHHOr0 POpMYJIOH MM rpaduKkoM

17. Komnosunwmst pyHkIuit 1 bubmuoreka I[JOK

18. Komnosunwmst pyHkImit 1 bubmuoreka [JOK

19. Komnosunumst pyHkimi 1 bubmuoreka IJOK

20. ['eomerpuueckue 00pa3sl ypaBHEHHI HA KOOPIUHATHOMN TIOCKOCTH 1 bubmuoreka I[JOK

21. I'eomerpuueckue 0Opa3bl ypaBHEHHH Ha KOOPIMHATHON TJIOCKOCTH 1 Bbubmmoreka LJOK

2. KOHTpOJ‘IbHauﬂ' 'paﬁoTa: "UccaenoBanue GyHKIUIA ¢ TOMOIILIO 1 1 BuGnnorexa LOK
MPOM3BOTHOI

IlepBooOpa3Has u uHTerpa — 12 4.

23, [TepBooOpa3Has, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX 1 bubmuoreka I[JOK

24, [epBoOOpa3HbIie AMeMeHTapHbIX QYHKIMN. [IpaBriia HaX o ICHHS 1 BuGmmorexa LIOK
epBOOOPa3HBIX

75, [epBoOOpa3HbIie AeMeHTapHbIX QYHKIMN. [IpaBriia HaX 0 ICHHS 1 BuGmmorexa LIOK
epBOOOPa3HBIX

26. Nuterpan. I'eomerpuyeckuii CMbICI HHTErpaja 1 bubmmoreka [IOK

27, BLqucheHHe onpenenéHHoro uarerpana mo gopmyne Herorona- 1 BuGnnorexa [OK
JlelibHuna

73 BLqucheHHe ompenenéHHoro uarerpana mo gopmyne Herorona- 1 Bubmiorexa [IOK
JlelibHuna

29. [IpuMenenue wHTErpaIa I HAXOXKISHHUS TIIOMAAeH MIoCKuX huryp 1 bubmmoreka [IOK

30, THeE)IHMeHeHHe MHTErpaa Ijsl HAXOKICHUS! 00BbEMOB IreOMEeTPHYeCKUX 1 Butmiorexa [IOK

31. [Tpumeps! peniennii quddepeHInaTbHbIX YpaBHEHUH 1 bubmmoreka [IOK

32. [Tpumeps! peniennii quddepeHInaNTbHbIX YpaBHEHUH 1 bubmmoreka [IOK

33, MaremaTuyeckoe MOZIENMPOBAHHE PEalIbHBIX MPOLIECCOB C MOMOLIBIO 1 Bubmiorexa LIOK
G depeHInaNbHbIX YpaBHEHHN

34. Kontpoabnas padora: "IlepBoodpa3Has 1 uHTerpas" 1 1 bubmmoreka IJOK

'paduku Tpuronomerpudeckux pynkuuid. Tpuronomerpuieckue HepaBeHcTsa — 14 4.

35. Tpuronomerpudeckue QyHKIHMH, UX CBOMCTBA U rpaduKu 1 bubmmnoreka LIOK

36. Tpuronomerpuyeckue QyHKIMH, UX CBOMCTBA U rpadUKH 1 bubmmnoreka LIOK

37. Tpuronomerpuyeckue QyHKIMH, UX CBOMCTBA U rpadUKH 1 bubmmnoreka LJOK

38. Tpuronomerpuyeckue QyHKIMH, UX CBOICTBA U rpadUKH 1 bubmmnoreka LIOK

39. Tpuronomerpuyeckue QyHKIMH, UX CBOMCTBA M rpadUKH 1 bubmmnoreka LIOK

40, OT10op KOpHEll TPUTOHOMETPUUECKUX YPaBHEHHUH C MOMOIIBIO 1 Bu6mmorexa LIOK

Tle"OHOMCTpH‘lCCKOﬁ OKPYXXHOCTHU




OT100p KOpHEil TPUTOHOMETPUUECKUX YPaBHEHHUH C MOMOIIBIO

41. . 1 bubmuoreka IJOK
TPUTOHOMETPHUECKOH OKPY>KHOCTH
42, Ot6op KopHeit TPUTOHOMETPHYECKHX ypaBHEHUH C IOMOLIBIO 1 Butmiorexa [IOK
TPUTOHOMETPHUECKOH OKPY>KHOCTH
43, Ot6op KopHeit TPHTOHOMETPHECKHX YPaBHEHUH C IIOMOILBIO 1 BuGmmorexa LIOK
TPUTOHOMETPHUECKOH OKPY>KHOCTH
44. Penienrie TpUroHOMETPUYECKUX HEPABEHCTB 1 bubmuoreka I[TOK
45. Pemienrie TpUroHOMETPUYECKUX HEPABEHCTB 1 bubmuoreka ITOK
46. Penienrie TpUroHOMETPUYECKUX HEPABEHCTB 1 bubmuoreka [JOK
47. Penienrie TpUroHOMETPUYECKUX HEPABEHCTB 1 bubmuoreka [JOK
48, KOHTpOJ‘f‘LHaﬂ padoTta: "I'paduKku TPUTOHOMETPUYECKUX 1 1 BuGmmorexa LIOK
¢ynkumii. Tpuronomerpnyeckue HepaBeHcTBa'
HppanuonanbHble, NOKa3aTeJbHbIE U JOrapupmMuieckne HepaBeHCTBA — 244.
49. OcHOBHBIE METOIBI PEUIEHUS ITOKa3aTENbHBIX HEPABEHCTB 1 bubmmoreka LIOK
50. OcHOBHBIE METOIBI PEUICHUS ITOKa3aTENbHBIX HEPABEHCTB 1 bubmmoreka LIOK
51. OcHOBHBIE METOIBI PEUIEHUS ITOKa3aTENbHBIX HEPABEHCTB 1 bubmmoreka LIOK
52. OCHOBHBIE METOJIBI PEITEHUS MTOKA3aTEILHBIX HEPABEHCTB 1 bubmoreka [IOK
53. OCHOBHBIE METOIBI PEIICHUS JOrapu(HMUIECKUX HEPABCHCTB 1 bubmmoreka [IOK
54, OCHOBHBIC METOJIBI PEIICHUS JTOTapU(OMHUIECKIX HEPABEHCTB 1 bubmoreka [IOK
55. OCHOBHBIE METOIBI PEIICHUS JOrapu(HMUIECKUX HEPABCHCTB 1 bubmmoreka [IOK
56. OCHOBHBIC METOMIBI PEIICHUS JOTapH(PMIICCKIX HEPABESHCTB 1 bubmmoreka [IOK
57. OCHOBHBIC METOMBI PEITCHUS HPPAMMOHATHHBIX HEPABEHCTB 1 bubmmoreka [IOK
58. OCHOBHBIC METOMBI PEIICHUS HPPAMMOHATHHBIX HEPABEHCTB 1 bubmmoreka [IOK
59. OcHOBHBIE METOIBI PELISHNS HPPAITMOHATIHHBIX HEPABEHCTB 1 bubmmoreka [IOK
60. OCHOBHBIE METO/IbI PELLICHUSI UPPALIMOHATBHBIX HEPABEHCTB 1 bubmmoreka [JOK
61. I'padmyeckne MeToBl pelIeHHs] HPPAMOHAITFHBIX YPaBHEHU I 1 bubmmoreka [JOK
62. ['padmueckne MeTopl peleHns HPPAITMOHATIBHBIX YPaBHEHHIHA 1 bubmmoreka [JOK
63. ['padmyaeckne MeTopl peleHns MOKa3aTeNbHBIX YPaBHEHUH 1 bubmmoreka [JOK
64. ['paduueckre MeTOIbl PELICHUS! TOKa3aTENbHBIX HEPABEHCTB 1 bubmmnoreka LIOK
65. I'paduueckre MeToabl pelIeHHs! JOrapuPMUIECKUX ypaBHEHUI 1 bubmmnoreka LIOK
66. I'paduueckre MeToabl pEIIeHHs! JOrapuPMUIECKUX HEPABEHCTB 1 bubmmnoreka LIOK
67. ['paduueckre MeToabl peIIeHHs! JOrapuPMUIECKUX HEPABEHCTB 1 bubmmnoreka LIOK
68. I'paduueckue meroast PeIlIeHHS 0Ka3aTENbHbIX 1 1 Bu6mmorexa LOK
JorapuMUUECKUX YpaBHEHUH
69. ['paduueckre MeToabI pelIeH sl TOKa3aTeIbHBIX U 1 bubnmoreka LIOK




JorapupMUUECKUX YpaBHEHUHI

Fpa(blzlqecm/le MCTOAbI PCHICHUA MTOKA3aTCIIbHBIX U

70. 1 bubmuoreka IJOK
Jorapu(pMHUECKUX HEPABEHCTB
71 I'paduueckre MeToabI pelIeHHs! TOKAa3aTeNbHBIX U 1 Butmorexa [IOK
) Jlorapu(PMHUECKIX HEPABEHCTB
7 KonTpoabnas padora: '"UppannonanbHble, NoKa3aTeJlbHbIe H 1 1 BuGnnorexa LOK
’ JorapupmuyecKkue HepaBeHcTa"
KommnuiiekcHbie yncia — 104.
73 KommnekcHbie uncna. Anredpanyeckas 1 TPUTOHOMETPUYECKast 1 BuGnnorexa LOK
) (hOpMBI 3amKCH KOMILJIEKCHOTO YHCIIa
74 KommnekcHbie uncna. Anrebpandeckasi U TPUHTOHOMETpHUYECKast 1 BuGnnorexa LOK
) (hOpMBI 3aNKMCH KOMILJIEKCHOTO YHCIIa
75. ApubMernaeckue ornepanun ¢ KOMIUIEKCHBIME YHACTIaMI 1 bubmoreka [IOK
76. ApubMernaeckue ornepaun ¢ KOMIUIEKCHBIME YHACTIaMH 1 bubmoreka [IOK
77. N300paskeHre KOMIJICKCHBIX YMCENl Ha KOOPMHATHOM IJIOCKOCTH 1 bubmoreka [IOK
78. N300paskeHre KOMIICKCHBIX YMCEN Ha KOOPAMHATHOM IJIOCKOCTH 1 bubmoreka [IOK
79. ®dopmyna Myaspa. Kopau n-oif cTereHn 3 KOMIUIEKCHOTO YHCIIa 1 bubmmoreka [IOK
80. ®dopmyna Myaspa. Kopau n-oif cTereHn 3 KOMIUIEKCHOTO YHCIIa 1 bubmmoreka [IOK
[IpumeHeHne KOMIUIEKCHBIX YUCEN IS pelIeHus] (PU3NIECKUX 1
81. 1 bubmmoreka [IOK
TeOMETPHUIECKHX 3324 1
82. KontpoabHas padora: "KomniekcHbie yucaa' 1 1 bubmmoreka [IOK
HarypaabHble u mejable ynciaa — 104.
83. HatypanbHble 1 1ensie ancia 1 bubmmoreka [JOK
84. HatypanbHble 1 1ensie ancia 1 bubmmoreka [JOK
85. [IpuMeHeHne TPU3HAKOB METMMOCTH TICITBIX THCEN 1 bubmmoreka [IOK
86. [IpuMeHeHne NpU3HAKOB JETUMOCTH LEJIbIX YUCEN 1 bubmmoreka I[JOK
87. [Ipumenenue npusHakoB aenuMoctd Hensix yucen: HOL u HOK 1 bubmmoreka I[JOK
88. [Ipumenenue npusHakoB aenuMoctd Hensix yucen: HOL u HOK 1 bubmmoreka I[JOK
[IpumeHenne MPU3HAKOB ACTUMOCTH LENBIX YUCEN: OCTATKU T10
89. M(I))nymo p A H 1 bubmmoreka LIOK
[IpumeHeHne MPU3HAKOB JACTMMOCTH HENbIX YHCEN: OCTATKH 110
90. M(I))nymo p A H 1 bubmnoreka LIOK
[IpumeHeHne MPU3HAKOB JACITUMOCTH ENbIX YHCEN: allTOPUTM
91. 1 bubmmoreka IJOK
EBkimaa uis pelieHus 3a1a4 B LENbIX YUCiIax 1
92. KonTpoabnas padora: "Teopus neanix yncen" 1 1 bubamnoreka LIOK

CucreMbl pallHOHAIBHBIX, HPPAUOHATBHBIX, IOKA3aTEJbHBIX M JorapuGMuYecKux ypaBHeHuil — 124.




Cucrema u COBOKYITHOCTb ypaBHCHHfI. PaBHOCHIBLHBIC CUCTEMBI U

93. 1 bubmuoreka IJOK
CHUCTEMBI-CIE/ICTBUS
Cucrema M COBOKYITHOCTh YpaBHEHUN. PaBHOCHIIBHEIE CUCTEMBI U
94. Y yp 1 bubmuoreka IJOK
CHUCTEMBI-CIE/ICTBUS
OcCHOBHBIE METO/IBI PELIEHNS CUCTEM U COBOKYITHOCTEH
95. /b D . Y 1 bubmuoreka ITOK
palMOHAIbHBIX YpaBHEHHUN
OcCHOBHBIE METOJIBI PELIEHNS CUCTEM U COBOKYITHOCTEH
96. p N Y 1 bubmuoreka IJOK
HWppalMOHANBHBIX YpaBHEHUH
OcCHOBHBIE METOJIBI PELIEHNS CUCTEM U COBOKYITHOCTEN
97. P . i 1 bubmuoreka ITOK
MOKa3aTeNbHbIX YpaBHEHH
OcCHOBHBIE METOJIBI PELIEHNS CUCTEM U COBOKYITHOCTEN
98. P . i 1 bubmuoreka IJOK
MOKa3aTeNbHBIX YpaBHEHHH
OcCHOBHBIE METOJIBI PELIEHNS CUCTEM U COBOKYITHOCTEN
99. JIbL P N i 1 bubmoreka [IOK
JorapupMHUECKUX YpaBHEHUH
OcHOBHBIE METOJIBI PELIECHHS CHCTEM U COBOKYITHOCTEN
100. JIBI P N yi 1 bu6mmoreka IJOK
Jorapu(pMHUECKUX YpaBHEHUH
[IpumeHeHue cuCTEM K pEIIeHUI0 MaTeMAaTHIEeCKHUX 3aad U 3a/1a4 U3
101. | pa3nauuHBIX 00JacTel HAYKHU U PEaIbHOM JKU3HH, HHTEPIIPETAIHS 1 bubmmoreka [IOK
MOJIY4Y€EHHBIX PE3YJIbTATOB
IIpuMeHeHue CUCTEM K PELICHUI0 MaTeMaTUYECKUX 3aad U 3ajad U3
102. | pa3nuuHbIX 00JJacTell HAYKH U PEaIbHOM JKU3HU, HHTEPIPETALIHS 1 bubmmoreka [IOK
[OJY4€EHHBIX PE3YJIbTATOB
IIprMeneHue HEPaBEHCTB K PEIICHUIO MaTEMaTHUECKUX 3a7ad U
103. | 3amad U3 pa3nUYIHBIX 00IaCTEl HAYKH W peabHON JKU3HH, 1 bubmmoreka [IOK
HWHTEpIpPeTaLysl OJyYeHHBIX PE3yJIbTaTOB
KontpoabHas padora: "CucreMbl pAIlMOHAIBHBIX,
104. | uppanHOHATBHBIX MOKA3aTEIbHbIX U JIOTAPH(PMUIECKHX 1 bubmmorexa LJOK
ypaBHeHuii"
3amaum ¢ mapamerpamu — 164.
105. | ParmmoHaspHBIE YpaBHEHUS C TApaMeTPAMH bubmmoreka I[JOK
106. | ParmoHanpHBIE HEPABEHCTBA C ITapaMeTpaMu 1 bubmmoreka I[JOK
107. | PanuoHalbHBIE CUCTEMBI C MAPAMETPAMU 1 bubmmnoreka LIOK
108. | HWppauuonaibHble YpaBHEHUS, HEPABEHCTBA C MapaMeTPaMu 1 bubmmnoreka LIOK
109. | HppaupoHalbHbIE CHCTEMBI C TAPAMETPAMHU 1 bubmmnoreka LIOK
110. | IToka3aTenbHbIEC YPAaBHEHHS, HEPABEHCTBA C TApaMETpaMu 1 bubmmoreka LIOK
111. | TlokasaTenbHbIE CUCTEMBI C MApaMeTpaMu 1 bubamnoreka LIOK
112. | Jlorapudmudeckue ypaBHEHUs, HEPABEHCTBA C IIapaMeTpamMu 1 bubnmoreka LJOK




113. | JlorapudmuyecKkue CHCTEMBI C MapaMeTpaMu 1 Bubmmoreka LJOK
114. | TpuroHoMeTpHyecKie YpaBHEHHUs C IapaMeTpamMu 1 Bubmmoreka LJOK
115. | TpuroHoMmeTpuuecKue HEPABEHCTBA C IapaMeTpaMu 1 Bubmmnoreka LJOK
116. | TpuroHoMeTpuuecKHe CUCTEMBI C TapaMeTpaMu 1 Bubmmoreka LJOK
117 [TocTpoenne u nccneaoBaHne MAaTEMAaTHUYECKUX MOJIETEH peabHbIX 1 Butmorexa [IOK
’ CUTYyalllil C MOMONIbIO YPAaBHEHUH € TapaMeTpamMu
118 [TocTpoenne u nccneaoBaHre MaTEMaTHUYECKUX MOJIETEH peabHbIX | Bu6morexa LIOK
) CUTYallMii C IOMOIIBIO CUCTEM YPABHEHUH C ITapaMeTpaMHU
119 [TocTpoenne u nccneaoBaHne MAaTEMAaTHUYECKUX MOJIETENH peabHbIX | Bu6morexa LIOK
) CUTYallMii C IOMOIIbIO CUCTEM YPAaBHEHUH € IIapaMeTpaMu
120. | KonTpoasnas padora: "3agauu ¢ napamerpamu" 1 1 bubmmoreka LJOK
IloBTOpeHne — 164.
121. IToBTOpEHMe, 0000IITIeHNEe, CUCTEMATH3AITNS 3HAHUA: Y paBHEHHS " 1 bubmmoreka [JOK
122. IToBTOpEHMe, 0000IITIeHNEe, CUCTEMATH3AITNS 3HAHUA: Y paBHEHHS " 1 bubmmoreka [JOK
IToBTOpenue, 0000IIEHNE, CUCTEMATH3AIMs 3HAHUMN: ""Y paBHEHU .
123. CmTeﬁm YoumHonni" P 1 Bu6imorexa IIOK
124. | TloBTopenue, 0000IIeHNE, cucTeMaTr3arws 3HaHni: "HepaBencraa" 1 bubmoreka [IOK
125. | TloBTopenue, 06o0eHNE, cucTeMaTr3arws 3HaHni: "HepaBencraa" 1 bubmmoreka [IOK
126. | TloBTopenue, 0000IeHNE, cucTeMaTr3arws 3HaHni: "HepaBencraa" 1 bubmoreka [IOK
[ToBTOpenue, 06o00menue, cucreMarnzanus 3Hanui: "lIponsBogHas u
127 npnieﬁeﬁ’ne" THCHHE, H POH3BOL 1 Bubsmorexa LIOK
[ToBTOpenue, 0606menne, cucremarnianus 3Hanui: "[Ipon3BonHas u
128, Hpn‘i’mﬂ;m,, HICHHE, a POM3BOR 1 Bubsmorexa LIOK
[ToBTOpenue, 0606menne, cucremarnianus 3Hanui: "[Ipon3BonHas u
129. | HpI/Irl\)/IeHeI-I’I/Ie" HHICHHE, H POH3BO 1 Bubsmorexa LIOK
[ToBTOpenue, 0600menne, cucTeMaTn3anys 3HaHui: "MHTErpan u ero
130. HpHMeﬁeHHe’,, TICHHE, H p 1 Bu6mmorexa [IOK
131. | TloBTopenue, 0000mIeHNEe, cUCTEMaTH3AIs 3HaHMH: "DyHKIHH" 1 bubmmoreka [JOK
132. | TloBTopenue, 0b6o0IIeHNEe, CHCTEMATH3aIUs 3HaHUH: "OyHKITNN" 1 bubmmoreka I[JOK
133. [loBTOpeHue, 0600mEeHne, cucTeMaTru3anus 3HaHui: "OyHKIIN" 1 Bbubnuoreka IJOK
134. | HrToroBasi KOHTPOJbHasA padoTa 1 1 bubmmnoreka LIOK
135. | HroroBasi KOHTpOJIbHas paboTa 1 1 bubmmnoreka LJOK
136. [loBTOpeHue, 00600IIeHNEe, CHCTEMATH3AIINs 3HAHUI 1 Bbubnuoreka IJOK
OBLIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 136 10




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Maremarurka. AireOpa 1 Hayajia MaTeMaTH4YecKoro aHanusa, 10 kimacc/ Mep3asak A.L.,
Homuposcknii JI.A., Ilonskos B.M.; nox penakiueit [Togonsckoro B.E., Obmectso ¢
OTpaHUYEHHOU 0TBeTCTBeHHOCThIO U3narensckuii ieHTp « BEHTAHA-T'PA®Dy;
AxunonepHoe o6mectso «M3narensbctBo «lIpocsenienne»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1) MaTtemaruka. Anre6pa 1 Hadajga MaTeMaTH4deckoro ananusa, 10 kirace/ Mepamsak A.T.,
Homuposckuii JI.A., Tlonskos B.M.; nox penakiueit [Togonsckoro B.E., Obmectso ¢
OoTpaHUYEHHOU 0TBeTCTBeHHOCThIO U3narensckuii ieHTp « BEHTAHA-T'PA®Dy;
AxunonepHoe o6mectBo «M3narenbcrBo «IIpocsemenne»

2) IM Marematuka. Anrebpa 1 Hayajia MaTeMaTHyeckoro aHanusa, 10 kinace/ Mep3nsik
A.T"., Homupogckuii JI.A., Tlonsxos B.M.; nox penakiueit [Togonsckoro B.E., O6mectBo ¢
orpaHHueHHOM oTBeTcTBEeHHOCThIO M3naTenbekuii nenTp « BEHTAHA-TPA®y;
AxnmonepHoe obmiectBo «M3matenscTBo «IIpocBemieHuey

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

bub6mmoreka [IOK
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