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INOACHUTEJIBHAS 3AIINCKA

VYueOHblii Kypc «Ausredpa W Havalla MaTeMaTHYECKOTO aHAlIM3a» SBISETCS OJHUM W3
Haubosee 3HAUYMMBIX B MPOrpaMMe CpelHero oOmero o0pa3oBaHUs, MOCKOJIBbKY, C OJHOMN
CTOpPOHBI, OH OOecCHe4YrBaeT WHCTPYMEHTAJIbHYIO 0a3y Uil HM3y4eHHUs BCEX ECTECTBEHHO-
HAYYHBIX KYpPCOB, a C JPYroi CTOPOHBI, (POPMUPYET JIOTUYECKOE M aOCTPAKTHOE MBIIIJICHHUE
o0ydJarmuxcsi Ha YpPOBHE, HEOOXOJMMOM MJii OCBOCHHUS HH(POPMATHKH, OOIIECTBO3HAHUS,
UCTOPUH, CIIOBECHOCTH U JpPYyrHX JUCHMIUIMH. B pamkax paHHoro ydeGHOro Kypca
oOydaromuecsi OBJAJICBAIOT  yYHHUBEPCAIbHBIM  SI3bIKOM COBPEMEHHOM HayKH, KOTopas
(dbopMyaHpyeT CBOM TOCTHKEHHUS B MaTeMaTHUECKOH (hopme.

VY4eOHblit Kypc anreOpsl W Hadall MAaTeMaTHUYECKOTO aHAJIM3a 3aKJIaJbIBA€T OCHOBY IS
YCHEIIHOTO OBJIAJICHUS 3aKOHaMU (PU3UKU, XUMHHU, OHOJOTHH, TMOHUMAHUS OCHOBHBIX
TEHACHIIMA pPa3BUTHS AKOHOMUKH M OOLIECTBEHHOW J>XU3HHU, IO3BOJISIET OPHUEHTHPOBATHCS B
COBPEMEHHBIX IU(MPOBBIX M KOMITBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BATh HX IS
JTAIBHEWINET0 O00pa3oBaHWs W B TIOBCEIHEBHON JKM3HM. B TO ke BpeMs OBJIAJICHUC
a0CTPaKTHBIMH U JIOTUYECKH CTPOTUMHU KOHCTPYKIHUSMHU aireOpbl ¥ MaTeMaTHYECKOro aHaIu3a
pa3BUBAaeT yMEHHE HAaXOJIUTh 3aKOHOMEPHOCTHU, OOOCHOBHIBATH HCTHHHOCTH, JIOKa3bIBATh
YTBEPKACHUS C TOMOIIBI0O UHIYKIMK U pacCy AaTh NeAYKTUBHO, UCIOJIb30BaTh 0000IIEHUE U
KOHKPETHU3aIMio, abCTparupoBaHWE W aHAIOTHIO, (OPMUPYET KpEaTHBHOE M KPUTHYECKOE
MBIIILJIEHUE.

B xome m3ydenus y4yeOHOro Kypca «Anrebpa W Hayala MaTeMaTUYECKOTO aHAIHU3a»
oOydaronuecss MOJy4YaloT HOBBIM ONBIT pELIEHUS NPUKIATHBIX 3a7ad, CaMOCTOSITEbHOTO
MOCTPOEHUS MaTeMAaTHYECKUX MOJIENIeH peaIbHBIX CHUTYalllil, MHTEPIPETAIMU TOJTYyUYECHHBIX
pElIeH, 3HAaKOMATCA C NMPUMEpaMu MaTeMaTHYEeCKUX 3aKOHOMEPHOCTEH B MPUPOJE, HAYKE U
HCKYCCTBE, C BBLAAIOLIMMHUCA MATEMATHYECKUMU OTKPBITUSIMU U UX aBTOpPaMH.

VYueOHbIl Kypc 00J1ajlaeT 3HAYUTEIBHBIM BOCIUTATEIBHBIM TOTEHIIMAIOM, KOTOPBIN
peanusyercs Kak uyepe3 ydeOHbIM MarepHual, CIocoOCTBYOLIUH (OPMHUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUs, TaKk Uu yepe3 crneuupuky y4deOHOH  JesATeNbHOCTH, TpeOyromen
MPOJIOJDKUTENIbHOM ~ KOHLUEHTpPAalMM  BHHUMAaHHUS, CaMOCTOSITENIBHOCTH, aKKypaTHOCTU U
OTBETCTBEHHOCTH 3a MOJIYYEHHBIN pe3yJibTar.

B ocHoBe meronuku oOydeHus ainreOpe W HayalaM MaTeMAaTUYECKOTO aHaliu3a JIEKUT
JeATeTLHOCTHBIA MTPUHITUATT 00YUEHUSI.

B ctpykType yuebHOTO Kypca «Anredpa 1 Hadajga MaTeMaTUYECKOTO aHAIIU3a) BbIJIEICHbI
CJENYIOIINE COJEpPKATEIbHO-METOAUYECKUE JHUHUM: «Yucia W BbUMCIEHUS», «DyHKIUU U
rpadukn», «YpaBHEHUS U HEpaBEeHCTBa», «Havama maTemaTnyeckoro aHanmsa», « MHOXECTBA U
Joruka». Bce OCHOBHBIE cO/Ep)KATEIbHO-METOAWYECKUE JIMHUM H3Y4aroTCsl Ha MNPOTSHKEHUU
JBYX JIeT 0Oy4YeHHsI Ha YpOBHE CPEIHEro o0Iero oOpa3oBaHMs, €CTECTBEHHO IOMOJHSIS IPYyT
JIpyra U TOCTETNIEHHO HACHINIASACh HOBBHIMH TeMaMu M paszjaenamu. JlaHHBIH y4eOHBIH Kypc
ABIIIETCS. MHTETPaTHBHBIM, IIOCKOJbKY OOBEAMHSET B cebe coJep’KaHuE HECKOJIbKHX
MaTeMaTUYeCKUX AUCLUUIUIMH, TAaKUX Kak anreOpa, TPUTOHOMETPHS, MaTeMaTUUYEeCKUI aHaIu3,
TEOpUsi MHOXKECTB, MareMaTudeckas joruka u napyrue. [lo mepe Toro kak oOydarommecs
OBJIAJICBAIOT BCE Ooyiee MIMPOKMM MATEeMAaTHUYECKUM alllaparoM, y HUX TOCIEeI0BATEIIEHO
dbopMupyeTcsi U COBEPIICHCTBYETCS yYMEHHE CTPOUTH MaTeMaTHUYeCKyl0 MOJENb peanbHON
CUTyallld, MPUMEHATh 3HAHUS, MOJTY4YEHHbIE MPU U3YYEHHUU Y4eOHOro Kypca, A pelieHUs
CaMOCTOSITENILHO C(HOPMYITHPOBAHHOW MaTeMaTHYEeCKOW 3ajadd, a 3aTeM HHTEPIpPETHPOBATH
CBOM OTBET.



CogepxxarenpHO-MeTOIMUYECKass  JUHUSA  «Yuena W BBIYMCIEHUS»  3aBEpIIAET
(dbopMUpOBaHNE HABBIKOB HCIIOIH30BAHUS JEHCTBUTEINBHBIX YHUCEN, KOTOpOEe OBLIIO HAYaTO Ha
ypOBHE OCHOBHOTrO 00IIero obpazoBanus. Ha ypoBHe cpeanero obmiero o0pasoBaHus 0co00e
BHHUMaHue yjensercss GOpMHUPOBAaHUIO HABBIKOB PAIlMOHATIBHBIX BBHIYMCICHUI, BKIIOYAIOIIUX B
ce0sl UCIONIb30BaHUE PA3TUYHBIX (OPM 3aIUCH YHCIa, YMEHHE AeNaTh MPUKUIKY, BBHIIOIHATH
NpUOJIMKEHHBIE BHIYUCIICHUS], OIICHUBATh YHUCIIOBBIC BBIPAKEHUS, pa0OTaTh C MATEMATHUYECKUMU
KOHCTAHTaMH. 3HAKOMblE OOyYarolUUMCs MHOXECTBAa HATYypaJIbHBIX, IIEJIBIX, PAllUOHAIBHBIX U
JIEMCTBUTEINIbHBIX YUCEN JOIMOIHSAIOTCS MHOKECTBOM KOMIUIEKCHBIX uncel. B KaxnoM 3 3Tux
MHO>KECTB pacCMaTpPUBAIOTCA CBOWCTBEHHBIE eMy clieln(UUecKre 3a1a4u U orepaluu: AejieHue
HAIEJIO, OMNEPUPOBAHWE OCTATKAMH Ha MHOXECTBE IIeNIbIX YHCEN, OcCoOble CBOMCTBA
palMOHATIBHBIX U UPPALMOHATIBHBIX YHCEN, apuMETUUECKHE OMepaluu, a TaKKe HU3BICUCHHUE
KOpHSL  HAaTypaJlbHOM  CTENIEHM Ha  MHOXECTBE KOMIUIEKCHBIX uucen. bmaronmaps
MOCJIEIOBATEIbHOMY  PACHIMPEHHIO Kpyra UCIHOJIb3yEeMbIX 4YHCEel U 3HAKOMCTBY C
BO3MOXKHOCTSIMHU MX MPUMEHCHHSI JIJIsl PEIICHUS PA3IMYHBIX 33729 (GOpMHUpYyETCs TpeCTaBICHNE
0 €IMHCTBE MAaTEMATUKH KaK HAYKH U €€ pOJIM B IIOCTPOCHUH MOJIETIEH peaibHOr0 MUPA, IIIUPOKO
UCIIONIB3YIOTCSL 00001IIeHIEe U KOHKPETH3aIHSI.

Jlunns «YpaBHEHHs] U HEPABEHCTBA» PEaU3yeTCsl Ha MPOTSHKEHUH BCEro OOy4YeHHS Ha
ypOBHE cpemHero oOmero oOpa3oBaHHs, IIOCKOJBKY B KaXIoM pasnaeine [Iporpammbl
IIPEyCMOTPEHO PEIlIEHNE COOTBETCTBYIOIIMX 3ajad. B pe3ynbpTaTe oOyuaroniyecst oBjaJeBatOT
pa3IMYHBIMM ~ METOAAMHU  PEIICHUS palUOHAIbHBIX, HWPPALMOHAIBHBIX, [OKA3aTEJbHbIX,
Jorapu(pMHUECKUX U TPUTOHOMETPUUYECKUX YPaBHEHHIA, HEPABEHCTB M CHCTEM, a TakKe 3ajad,
coaepxamnux mapamerpsl. [lomyueHHbIE YMEHHs MIMPOKO HMCIOJIb3YIOTCS TPH HMCCIEIOBAHUU
(GYHKIMIA C TOMOIIBIO TTPOU3BOAHOMN, MPU PEIICHUH MTPUKIAAHBIX 33/1a4 U 3a/1a4 Ha HAXO0XKJICHUE
HauOONBIINX U HAMMEHBITUX 3HaYeHui (GyHKuuu. [lanHas comepkarenbHasi TUHUS BKIIOYAET B
cebst Takke (GOpMUPOBAHHWE YMEHUU BBIMONHATH pacu€Thl Mo (opmynaM, HpeodpazoBaHUs
palMoOHATBHBIX, UPPAMOHATBHBIX U TPUTOHOMETPHUYECKUX BBIPAKEHUHN, a TAK)Ke BBIPAKECHHM,
colepxammx creneHn u Jjorapudmel. bmaromaps u3ydeHuio anareOpandeckoro marepuana
MPOUCXOIUT JalibHElIlee pa3BUTHE AITOPUTMHYECKOrO U aOCTPaKTHOTO  MBIIUICHUS
oOydaromuxcsi, GOpMHUPYIOTCSI HaBBIKU JEIYKTUBHBIX PacCyKIeHHUH, paboThl C CHMBOJIHHBIMU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEW M 3aBUCHMOCTE B BUJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeiaraet 3QpGheKTUBHBIE HHCTPYMEHTHI IS PEIICHUS MPAKTUYSCKUX U €CTECTBEHHO-
Hay4HbIX 33]1a4, HarJISIAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK S3bIKa HAYKH.

CopepxarenpHo-MeToanueckass auHUS «DyHKIMK U rpaduKu» TECHO MeperuieTaeTcs ¢
JPYTUMU  JUHUSAMH  Y4eOHOrO  Kypca, TIOCKOJBKY B  KakKOM-TO CMBICIE  3aaaéT
MOCJIEIOBATEILHOCTh ~ M3Y4YEHUsT  Marepuana. V3yueHue  CTENeHHOW, IOKa3aTeIbHOM,
norapupMUUECKON U TPUTOHOMETPUUYECKUX (YHKIUH, UX CBOMCTB U rpaduKOB, UCIIOJIb30BaHHE
GyHKIUN UIs pelieHusl 3a7ad W3 IPYTHX Y4eOHBIX MPEAMETOB U PEANTbHOW JKU3HU TECHO
CBSI3aHO KaK C MaTEeMaTHYECKUM aHAJIM30M, TaK M C pElICHUEM ypaBHEHUH W HepaBeHCTB. [Ipu
9TOM OOJBIIIOE BHUMAHHME YyJIeseTcs (OPMUPOBAHUIO YMEHHS BBIpaXarh GopMyIaMu
3aBUCHUMOCTH MEXIy Pa3IMYHBIMUA BETUYMHAMH, UCCIIEAOBATh MOJYYCHHbIE (YHKIIMH, CTPOUTH
ux rpaduku. Matepuan 3TOH coJepKaTeNbHOM JIMHUM HaleJIeH Ha pa3BUTHE YMEHHHA U
HABBIKOB, MO3BOJIAIOIINX BbIpaKaThb 3aBHUCHUMOCTH MEXAY BEIMYMHAMH B pazNu4HON (opme:
aQHAJTUTUYECKON, Tpaduyecko U CIIOBeCHOH. Ero wu3ydyeHue CrmocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTH K  OOOOIICHHIO W KOHKPETU3AaIlWU,
HCIIOJIb30BAaHHUIO aHAJIOTUH.



CopepxarenbHast 1uHusa «Hagana mMaTeMaTnyeckoro aHajan3a» IMO3BOJISIET CYLIECTBEHHO
pacuIMpuTh KPyr KaK MaTeMaTH4YeCKHX, TaK M MPHUKIATHBIX 3a/a4, JOCTYIMHBIX 00YYaromuMCs,
TaK KakK y HHUX MOSBISETCS BO3MOXXHOCTh CTPOUTH IPA(HUKHU CIOKHBIX (DYHKIUN, OTPECIISITh UX
HauOOJIbIIME U HAUMEHbBIINE 3HAYEHUS, BBIYUCIATD IIoM@aau Guryp u oObEMBI Tel, HaXOIUTh
CKOPOCTHM U YCKOpeHHsl mpoueccoB. JlaHHas cojepkaTelibHas JIMHUSA OTKPHIBAET HOBBIC
BO3MO)XHOCTH IIOCTPOEHHUSI MaTeMaTHYEeCKMX MOJEIEH peajbHbIX CHUTyaluid, I03BOJIET
HaxXOAUTh HaWwIydlllee pPEUICHHE B NPUKIATHBIX, B TOM YHCIE COLUAIbHO-IKOHOMUYECKUX,
3aJayax. 3HAKOMCTBO C OCHOBAaMH MAaTeMaTHUYECKOIO aHalu3a CIHOCOOCTBYET pa3BUTHIO
abCcTpakTHOTO, (HOPMATBLHO-IOTHYECKOTO U KPEAaTUBHOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUN
pacrio3HaBaThb MPOSBICHUS 3aKOHOB MaTeMaTHKH B HayKe, TEXHUKE M HcKyccTBe. OOyydarommecs
Y3HAIOT O BBIJAIOLIUXCS pe3yiIbTaTax, MMOJIyYEHHBIX B XOJI€ pa3BUTHs MaTEMATUKHU KaK HAayKu, U
00 UX aBTOpAXx.

CopgepxatenpHo-MeTOAMYECKass JHHUS «MHOXecTBa U JIOTHKAa» BKIIOYaeT B cels
AJIEMEHThl TEOPUM MHOXECTB M MaTeMaTHYeCKOW JIOTUKH. TeopeTHKo-MHOKECTBEHHbBIE
IIPEJICTaBICHNUs] TPOHU3BIBAIOT BECh KypC WIKOJBHOM MaTeMaTWKH U IpejuiararoT Haubosee
YHUBEPCAJIbHBIA S3bIK, OOBEAMHSIONIMI BCE pa3felibl MaTeMaTUKUd U €€ MPUIOKEHHH, OHU
CBSI3BIBAIOT pa3Hble MaTEMaTHYECKHE TUCIUIUIMHBI U UX IPUIIOKEHUS B enHOe 1enoe. [lostomy
BaXXHO JIaTh BO3MOXXHOCTh OOydaroleMycs I[OHUMaThb TEOPETHUKO-MHOKECTBEHHBIN S3bIK
COBPEMEHHOM MaTeMaTHMKW M HCIIOJIb30BaTh €ro JJs BBIPAXKEHHsS] CBOUX MbIcied. [Ipyrum
BaXHBIM IPU3HAKOM MaTEMaTHKW KaK HAyKH CJeAyeT MPU3HATh CBOWCTBEHHYIO € CTPOTrOCTh
000OCHOBaHMN ¥ CJI€IOBaHHE OMNpeACNEHHBIM TpaBUIaM IOCTPOCHHS JOKa3aTeNbCTB.
3HAKOMCTBO C 3JIEMEHTaMH MaTeMaTH4eCKOW JIOTMKU CIOCOOCTBYET DPAa3BUTHIO JIOTHMUECKOTO
MBILUIEHHUS] 00YyYaroUIMXcsl, MO3BOJISIET UM CTPOUTH CBOU PAaCCYXkJIEHUS HA OCHOBE JIOTMUECKUX
npaBuil, GOPMUPYET HABBIKH KPUTUUECKOTO MBIIILIICHUS.

B yuebHom kypce «Anrebpa W Hayala MaTeMaTUYECKOTO aHalM3a» MPUCYTCTBYIOT
OCHOBbI ~ MaT€MaTH4YeCKOro  MOJEIUPOBAaHHUS, KOTOpbIe  IpPHU3BaHbl  CHOCOOCTBOBATh
(OpMHUPOBAHNIO HABBIKOB IOCTPOEHMSI MOJENEH pealbHbIX CUTYallUud, HCCIIEOBAHUS 3TUX
MoJieJiell ¢ TOMOIIBI0 ammapaTa anreOpbl M MaTeMaTHYeCKOro aHaiu3a, HHTEePIpeTaluu
MOJyYEeHHBIX pe3yNbTaToB. Takue 3aJaHus BIUIETEHBI B KaXAbIH W3 pa3lielioB MPOTPAMMBI,
MOCKOJIbKY BECh MaTepuaj y4eOHOro Kypca IIUPOKO MCIOJB3YeTCs IS PEeLIeHUs] MPUKIAaTHbIX
3amad. [lpu pemeHuH peanbHBIX IPAKTHUECKMX 3a4ad  oOydaromuecs pa3BUBAIOT
HAOIOIaTEIbHOCTh, YMEHHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOIB30BATh
aHaJIOTHI0, 0000IIaTh M KOHKPETH3HPOBaTh Mpobiemy. JlesTenbHOCTh MO (OPMHUPOBAHUIO
HABBIKOB pEIlIeHUs MPUKIAAHBIX 33]1a4 OPraHU3yeTcs B Mpoliecce U3YUYeHHs BCeX TeM y4eOHOro
Kypca «Anredpa 1 Hayajla MaTeMaTHYECKOI0 aHalIn3ay.

Ha uzydenue yue6HOTO Kypca « Anredpa u Hadajaa MaTeMaTHYECKOTO aHaIN3a» OTBOJAUTCS
272 ygaca: B 10 xmacce — 136 yacoB (4 uwaca B Henenmwo), B 11 kmacce — 136 ygacoB (4 gaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yucia 1 BLIYMCICHHUA

Panmonanbupie uncina. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoauieckue apobu. Ilpumenenue apoOeil 1 MPOLEHTOB Ui pEIICHHs MPUKIaTHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaIbHON KU3HHU.

JelicTBuTenpHble yKciaa. PanyvoHanbHble W MppalUOHaNbHble uucia. Apudmernueckue
ornepauuu ¢ JCHCTBUTEIBHBIMHU 4YHCIaMH. MOAysb AEHCTBUTEIBHOIO YMCIAa U €r0 CBOMCTBA.
[TpuOn>k€HHbIE BBIYUCIICHUS, I[IpaBWJIa OKPYIJIEHMs, IPUKHUJIKA U OLEHKa pe3yJibTaTra
BBIYMCIICHUM.

Crenenb ¢ nenbM nokasateneM. bunom Herotona. Mcnonbs3zoBanue noaxonsmenn (popmbl
3alACU JEUCTBUTEIBHBIX YUCEI Ul PEIICHUS IPAKTUYECKUX 3aJa4 U IIPEICTABICHUS JaHHbIX.

ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHHU U €r0 CBOMCTBA.

CremneHp ¢ palMOHAJIBHBIM IOKa3aTeleM M €€ CBOICTBa, CTENEHb C JIEHCTBUTEIbHBIM
IIOKA3aTeJIEM.

Jlorapudm umncna. CoiicTa jgorapudma. JlecaTuuHble U HaTypaJibHbIE JTOTapu(MBbI.

CuHycC, KOCUHYC, TaHT'€HC, KOTAHI'€HC YHCJIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHHYC U
ApPKTaHI€HC YHMCIOBOTO apryMEHTA.

YpaBHeHHUs M HEPABEHCTBA

ToxnecTBa W TOXKIECTBEHHblEe IpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHHS.
PaBHOCWIIBHBIE ypaBHEHUS U ypaBHEHUA-CIIeACTBUS. HepaBeHCTBO, penieHne HepaBeHCTBA.

OcCHOBHBIE METO/Ibl PEIICHUSI LENbIX U IPOOHO-pAlMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.
MHorounessl OT OJHOM NEpeMEHHOH. JleneHne MHOrouwieHa Ha MHOTOYIEH C OCTATKOM.
Teopema be3y. MHorousnens! ¢ nensiMu koddduuuentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUN, COEPKAINX CTENEHU U KOPHH.

UppanuonaneHble  ypaBHEeHUS. (OCHOBHBIE METOAbl PEUIEHHMS]  HPPaLUOHAIBHBIX
YPaBHEHUM.

[ToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHHM.

[Tpeobpa3zoBanue BbIpaKeHHH, ColepKalIiX JorapudMel.

Jlorapudmuueckue ypaBHeHUS. OCHOBHBIE METOJbl pELIEHUS JIOTapu(pMUUIECKUX
YPaBHEHHUHU.

OcHoBHBIE TpUroHOMeTpudeckue (opmynel. IIpeoOpaszoBanue TPUTOHOMETPUUECKUX
BBIPAKEHMI. Pelllenre TpuroHoMeTpu4ecKuX YpaBHEHHM.

Pemenne cucreMm JMHEWHBIX ypaBHEHUH. MaTpuma CUCTEMBI JIMHEWHBIX YpaBHEHHM.
Onpenenurens MaTpuipl 2X2, €ro reOMETPUUYECKHH CMBICI M CBONCTBA, BBIUMCIEHHE €I0
3HAUEHUs, IPUMEHEHNUE ONPENEIUTENS Ul PEILIEHUsI CUCTEMBI JIMHEWHBIX YpaBHEHMH. Pemenne
MPUKIIAJHBIX 3a/1a4 C IOMOIIBIO CUCTEMBI JINHEWHBIX YpaBHEHM. McciiemoBanne nmocTpoeHHON
MOJIEJIH C TOMOLIBI0 MAaTPHIL U ONIPEACIUTEIIEH.

IlocTpoeHre MaTeMaTHYEeCKUX MOJECIEH pealbHOM CUTYallMd C IIOMOILIBbI0 YpPaBHEHUN U
HepaBeHCTB. IIprMeHeHHe ypaBHEHUN M HEPAaBEHCTB K PELIECHUI0 MAaTEMaTHMUECKUX 3ahad U
3a/1a4y U3 Pa3InYHBIX 00JIaCTEH HAYKW U PEAIbHON KU3HH.

DOyHKIUM 4 rpadpuKu

OyHKuuMs, crnocodbl 3amaHus (QyHkuuu. B3aummuo oOpatblie (yHkiuu. Kommosuius
¢ynkuuit. I'paduk pyHkumuu. SnemeHTapHbIe IpeodpazoBaHus rpaduKoB (PyHKIHA.



OO6nacth onpeaeneHnss 1 MHOXKECTBO 3HaueHni GyHkuu. Hynu dynkumun. [TpomexyTku
3HaKonocTosHcTBa. YETHbie n HeuéTHble QyHKuMU. llepuogmueckue ¢ynkuuu. IIpomexyTku
MOHOTOHHOCTH (yHKIMU. MakCUMyMbl 1 MUHUMYMBI QyHKuuu. Hamboinblee u HamMeHbIIee
3HaYeHUs (PYHKIMH Ha IPOMEXKYTKE.

Jluneitnasi, kBaApaTU4HAsA U IPOOHO-TMHEHHAS (PYHKIMH. DIIEMEHTapHOE UCCIIEIOBaHNUE U
MOCTPOCHUE UX TPAPHKOB.

Crenennast GpyHKIMS ¢ HATypalbHBIM M IENBIM TOKa3zarenem. EE cBoiicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHS N-0il cTenmeHu Kak (PyHKIMU OOpaTHOM CTENeHU C HaTypalbHBIM
MIOKa3aTeJEM.

[TokazarenbHas U Jorapudmuueckas QyHKIUH, UX CBOMCTBA U rpaduku. Vcnonp3zoBanue
rpaduKoB QYHKUIUH U peIICHUs yPaBHEHHA.

TpuronomeTrpuyeckass OKpPYKHOCTb, OMNpPEIEICHUE TPUTOHOMETPUYECKUX  (pyHKIUH
YHMCJIIOBOI'O apIyMEHTA.

QOyHKIMOHATBHBIE 3aBUCHMOCTH B pEalIbHBIX IpoIeccax U sABIeHUsX. I paduku pearbHbIX
3aBUCHMOCTEH.

Hayana maTemMaTH4eckoro aHajamsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHuUs MOCIIEI0BaTeIbHOCTEH. MeTo1 MaTeMaTH4eCcKon
WHIYKUMA. MOHOTOHHBIE M OrpaHUYECHHBIC IIOCIIENOBATEIBHOCTH. MCTOpHS BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHaJIn3a KaK aHajln3a OECKOHEUYHO MaJIbIX.

ApudmeTrndeckas W reoMeTpuueckas mporpeccud.  beckoHeyHo — yObIBaroImas
reomerpuueckas nporpeccus. Cymma 0ecKOHEYHO yOBIBaOLIEH IeOMETpHUUYECKONW MPOrpeccHi.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yumcno e. dDopMyna CIOXKHBIX MPOLIEHTOB.
Hcrnionbs30BaHKe MPOTPECCUU ISl PELIEHUS PEANIBHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBuble (yHKIMH W UX cBoiicTBa. TOUkM pa3pbiBa. ACHUMITOTHI TpadUKOB
¢bynkuii. CBoiicTBa (GYHKIUN HENPEepBIBHBIX Ha OTpe3ke. MeToJ MHTEpBAlIOB IS PELICHHS
HepaBeHCTB. [IprMeHeHre CBOMCTB HENPEephIBHBIX (QYHKIUH JIJIsl pelIeHus 3a/1a4.

[lepBas u BTOopas npousBoHbie GyHKIHH. OnpeneneHne, TeOMeTpUIECKU 1 HU3HIEeCKUi
CMBICT POU3BOAHON. YpaBHEHUE KacaTeNbHOM K rpaduKy QYyHKIIHH.

[Tpou3sBosHbIE 3NeMeHTapHbIX QyHKUIUH. [Ipou3BoHAs CyMMBI, TPOU3BEICHUS, YACTHOTO
Y KOMITO3HMIINH (PYHKITUH.

MHo:KkecTBa M JIOTHKA

MHOXeCTBO, omnepaluy HajJ MHOXECTBAaMU M UX CBOMcCTBa. /[narpammel Diinepa—BeHHa.
IIpuMeHeHrne TEOPETUKO-MHOKECTBEHHOIO ammapara s OINHUCAHMs PEaIbHBIX IMPOLECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YU€OHBIX MPEIMETOB.

Onpenenenue, TeopeMa,  CBOMCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHUE,
JI0Ka3aTeNIbCTBO, PABHOCUJIBHBIE YPABHEHUS.

11 KUIIACC

Yucaa ¥ BLIYUCIEHUS

Harypanbabie u 1mensle uncna. [IpumeHeHHME NPU3HAKOB JEIMMOCTH LEIBIX YHCEll,
HanOonbIMi o0mui nenutens (nanee — HOJl) u Haumensiee obmee kpatHoe (manee — HOK),
OCTaTKOB O MOAYJII0, ayiropuT™Ma EBKIIMIA 7151 perieHust 3a1a4 B LEJIbIX YHCIaxX.

KommiekcHpie uwncna. AnreOpandeckas W TPUTOHOMETpHYECKass (OpPMBI  3amucH
KOMIUIEKCHOTO Yucia. ApupMETHUECKHE ONEpaluu ¢ KOMIUIEKCHBIME Ynciamu. M3o0paxkeHue
KOMIUIEKCHBIX YHMCE HAa KOOpAUHATHOH MockocTu. @opmyna Myaspa. Kopau n-oit crenenu us



KOMILUIEKCHOrO uucia. IIprMeHeHHe KOMIUIEKCHBIX 4YHCEN Ul pelleHus (QU3MUECKuX H
r€OMETPUYECKUX 3a/1a4.

YpaBHeHusI 1 HepaBeHCTBA

CucreMa U COBOKYITHOCTb YPaBHEHU U HEPABEHCTB. PABHOCWIIBHBIE CUCTEMBI U CHCTEMBI-
CIIeCTBUSA. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO0p KOpHEW TPUTOHOMETPUYECKUX YPABHEHHIl C IOMOIIBIO TPUTOHOMETPUYECKON
OKPY’KHOCTH. PenieHue TpuroHoMeTpuYeCKUX HEPaBEHCTB.

OCHOBHBIE METO/IbI PELLICHUS [T0KA3aTEeIbHBIX U JIOrapu(PMUIECKUX HEPABEHCTB.

OcHOBHBIE METO/IBI PELLICHUS UPPALIMOHATIBHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABl  pELIEHUS CUCTEM U  COBOKYIIHOCTEM  pallMOHaJbHbIX,
UppaMOHAIBHBIX, TOKA3aTEIbHBIX U JIOTapU(YMUIECKUX YPaBHEHHH.

YpaBHEHMS1, HEPAaBEHCTBA U CUCTEMBI C IAPAMETPAMH.

IIpuMeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMAaTHMYECKHUX 3ajad U
3aJa4 M3 Pa3IUYHBIX OOJIACTeH HAyKM W PEATbHON >KU3HM, WHTEPHpETAlrs IOJyYeHHBIX
pe3yJIbTaToB.

DOyHKIUH U rpadpuku

I'padux xomnozuuuu QyHkuuit. ['eomerpuueckue oOpas3bl ypaBHEHUH U HEpaBEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U Tpa(uKH.

I'paguueckue MeToabl pELICHHs YypaBHEHHMM M HepaBeHCTB. ['paduueckue MeTOAbl
peleHus 3a4a4 ¢ mapaMeTpaMH.

Ucnonbp3zoBanue rpadukoB (QPyHKIUN 7 HCCIEIOBAHUSA TPOILIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB U PEeaIbHON KU3HU.

Havana maTeMaTH4ecKOro aHaJmu3a

[TprMeHeHne MPOU3BOIHON K UCCIEIOBAaHUIO (PYHKIIUH HA MOHOTOHHOCTb U 9KCTPEMYMBI.
Haxoxnaenne HauboIbI1er0 1 HAUMEHbBILIEr0 3HAYEHU I HEeNpepbIBHOW (DyHKIIMK Ha OTPE3KE.

IIppuMeHeHrne NpPOW3BOJHOM [UISl HAxXOKJEHHs HAWIy4lIero pPEIICHHWs B INPUKIAIHBIX
3ajadax, A OINpEJeNIeHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3aAaHHOro (opMyiol wuiu
rpauKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO MepBoOOpa3HbIX. [lepBooOpaszHbie AeMEHTapHBIX
byuxuii. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Wurerpain. I'eomerpuyeckuii CMbICI UHTErpaia. Beldyucienue onpenenéHHoro nHrerpaina
no ¢popmyine Hetorona-Jleitoauna.

[IpumeHeHune wWHTErpana Uil HAXOXKJIEHHUS IUIOMAaAeld IJIOCKUX @uryp u o0bEMOB
F€OMETPUYECKUX TEII.

[Tpumeps! pemennit AuddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHuecKkoe MOIEIMPOBaHNE
peabHBIX MPOLIECCOB C MOMOIIBIO AU(PepeHIINaTbHBIX YPaBHEHUH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA VYYEBHOI'O KVYPCA «AJII'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIII YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIETI'O ObPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaxaaHCKOro BOCIUTAHMS:

c(hOPMUPOBAHHOCTh TPAKIAHCKOW TMO3MIIMK  OOyYarOIIerocss Kak aKTHUBHOTO |
OTBETCTBEHHOI'O0 YJIEHAa POCCHUHCKOro OOIIecTBa, MPEICTAaBICHHE O MaTEMaTHYECKHX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SIBJICHHH, NIPOLEAYyp TPaXKTaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI U APYroe), YMEHHE B3aWMOJICHCTBOBATH C COIMAIBHBIMU WHCTUTYTaMHU B
COOTBETCTBUU C X (QYHKIUSIMU H Ha3HAUYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON MICHTHYHOCTH, YBAKEHUS K MPOIIJIOMY U
HACTOAILIEMY POCCUMCKONM MaTreMaTUKH, LIEHHOCTHOE OTHOILICHUE K JIOCTUKEHHSIM POCCUHUCKUX
MaT€MaTUKOB M POCCUHCKON MAaTeMaTUYECKOW IIKOJIbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUU B
JIpYTruX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHWE JIYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapojaa, Cc(pOpPMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, STHUECKOTO MOBEICHHS, CBI3aHHOTO C MPAKTHUYECKUM IPUMEHEHUEM
JOCTH)KEHUN HAyKu W JESTENbHOCTbIO YYEHOIO, OCO3HAHHWE JMYHOTO BKJIaJa B IMOCTPOEHUE
YCTOWYMBOTO OyAyIIETO;

4) 3cTeTUYECKOr0 BOCTIMTAHMS:

ACTETUYECKOE  OTHOIIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ad, peHIeHH, pacCcyXIeHUH, BOCIPHUUMYHUBOCTh K
MaTE€MaTUYECKUM acleKTaM pa3jnYHbIX BUJIOB UCKYCCTBA;

5) pu3uveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro obOpasa >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0POBBIO (30pPOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PETyNsApHas (pu3nuecKkas akTHBHOCTB),
(bu3HIEeCcKOe COBEPIIICHCTBOBAHUE TIPH 3aHITHIX CIIOPTHBHO-030POBUTEIHHON IEATEITLHOCTHIO,

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTH K TPYyJAy, OCO3HAHHE IIEHHOCTH TPYIOJII00Us, HHTEpEC K pa3IuuHbIM cdepam
pohecCHOHANBEHOM JEeSITeNbHOCTH, CBI3aHHBIM C MAaTEMaTHKON U €€ MPHIOKEHUSIMU, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oyaymiedt mpodeccu W pearTru30BBIBATH COOCTBEHHBIC
KU3HCHHBIC TUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaTeMaTHUYeCKOMY OO0pa3oBaHUIO U
camM000pa3oBaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKUX 3a/1a4 MaTEMaTUYECKOM HANpaBJICHHOCTH;

7) IKOJIOrM4eCKOr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTDh JKOJIOTMUECKOW KYJIbTYphl, TOHUMAHHUE BIUSHHUS COIMAJIBHO-
SKOHOMHUYECKUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
I00ANFHOTO — XapaKTepa  JKOJOTMYECKHX  MpoOJeM, OpUEHTAalus Ha  [PUMCHEHHE
MaTeMaTUYeCKUX 3HAHWUW JJIs peleHus 3a7ad B 00JIaCTH OKpYXKaloleh cpeipl, INIaHUPOBAHHE
MOCTYIKOB M OIIEHKH UX BO3MOJKHBIX MTOCIEACTBUM IS OKPYKAIOLIEH CPEIbI;

8) neHHOCTH HAYYHOI0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKH U OOIIECCTBEHHOW MPAKTHUKH, TOHUMAHHE MaTEMAaTHYECKONH HAayKH Kak cQepsl
YeJI0BEUYECKON JESITEIbHOCTH, 3TANOB €€ pa3BUTUS U 3HAYUMOCTHU JUIS pa3BUTHS LIMBUIIM3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyJIbTYpPOU KaK CPEICTBOM IO3HAHMS MHPA,
TOTOBHOCTH OCYILECTBIIATH NPOCKTHYIO U UCCIIENI0BATENIBCKYIO ACATEIbHOCTh MHANBUYAIBHO U

B IpyIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiiCTBUS

Ba3oBble joruyeckue geficTBus:

BBIABJIATE MW XAPAKTCPHU30BATH CYHICCTBCHHBLIC IIPHU3HAKKW MAaTEMAaTHYCCKHUX 06’I)€KTOB,
MOHITHUM, OTHOIICHUH MEXIy TMOHATUSAMHU, (QOPMYIUPOBATH OMNpEAENCHUS TMOHATHUH,
YCTaHABIMBATh CYIIECTBEHHBbIN NpHU3HAK KiIacCU(UKALUKA, OCHOBAHUA Il 0000IIeHUus u
CpaBHEHMS, KPUTEPUU IPOBOAMMOIO aHAJIN3A;

BOCIIPHHUMATh, (OPMYJIHPOBATH W MPeOOpa3OBHIBATH CYXKICHHS: YTBEPIUTEIbHBIC H
OTpUIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITH MaT€MaTUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSA3M M MPOTHBOpeurs B (akTax,
JaHHBIX, Ha6JHOI[eHI/I$IX n YTBCPKACHUAX, npeajaratb KPpUTCPpUH JJISL BBISIBJICHUA
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JiefaTh BBIBOJBI C HMCIOJIb30BAHMEM 3aKOHOB JIOTMKH, AEAYKTHUBHBIX M HHIYKTUBHBIX
YMO3aKJIIOUEeHHH, YMO3aKIFOUEHUH M0 aHaJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0Ka3aTeIbCTBA MAaTEMATUUYECKUX YTBEP)KIECHUU (IpsIMble U
OT TMPOTUBHOTO), BBICTpAaUBaThb ApPryMEHTAIMIO, INPUBOAUTH NPUMEPbl U KOHTPHPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CY>KICHHSI U BHIBOJIBI;

BbIOMpaTh croco® pemieHus y4yeOHOUM 3afgaud (CpaBHMBATh HECKOJIBKO BapHAHTOB
pelICHMA, BBI6I/IpaTB Hauboee HOI[XO)ISIHII/Iﬁ C y‘-IéTOM CaMOCTOATCIBHO BBIACIICHHBIX
KpUTEPUEB).

ba3oBbie ucciegoBaTeIbCKHe 1eHCTBHSA:

HCIOJIF30BaTh BOIMPOCHI KaK MCCIIEN0BATENbCKUM MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BONPOCH], (UKCUpYIOIIME MPOTUBOpEUHE, MpoOJIeMy, YCTaHABIMBATh HCKOMOE M JIaHHOE,
(dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3ULINIO, MHEHHE;

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, HCCJIEIOBAHUE IO
YCTaHOBJICHUIO OCOOCHHOCTEW MaTeMaTHYeCKOTO OOBEKTa, SIBICHUS, IMPOIIECCa, BBISIBICHUIO
3aBUCUMOCTEHN MEX Iy 00BEKTaMU, SIBJICHUSIMHU, TTPOLIECCAMU,

CaMOCTOSITENIbHO (OPMYJIHUPOBATh 0000IIEHUS ¥ BBIBOABI IO pe3yJbTaTaM MPOBEAEHHOTO
HaAOIIOIEHUSI, UCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYCHHBIX PE3YyJIbTaTOB, BBIBOJOB U
0000I1IEHHI;

IMPOTrHO3UPOBATE BO3MOXKHOC PA3BUTHC IIPOLECCA, a TAKKE BbIABHUIaTh MPCAIIOIOXKECHUA O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Paborta ¢ nnopmanmeii:

BBISBIISITH JePUIUTHI HHPOPMAITUH, JAHHBIX, HEOOXOAMMBIX I OTBETa Ha BOIPOC W IS
pelIeHMs 3a1a4H;

BbIOMpaTh MHGOPMALMI0O M3 HCTOYHHUKOB  Pa3MYHBIX THUIOB, AaHAJIU3UPOBATbH,
CHUCTEMaTH3UpOBaThb M HHTEPIPETUPOBATh MHOOPMAIMIO PA3IUYHBIX BUAOB U (opMm
MPE/ICTABIICHHUS;



CTPYKTYpUpOBaTh  HMH(pOpMalMIO, MPEACTaBIATE €€ B pas3iauuHbIX  (opMax,
WILTIOCTPUPOBATh IpaUyuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPHUSM.

KoMMyHUKAaTHBHbIE YHHBepcaJIbHble Y4eOHbIe 1elcTBUSA

OO0wmenne:

BOCHPUHHUMATh M (OPMYJIHPOBATh CY)KICHUS B COOTBETCTBHU C YCJIOBUSMH M LEISIMH
OO0IIEeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXATh CBOIO TOYKY 3PEHHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaX, J[daBaTb IMOJACHCHUA II0 XOAY PCIICHHUA 3aJa4d, KOMMCHTUPOBATH HOJIy‘-IeHHBIﬁ
pe3yJbTar;

B X0JIe OOCYXIEHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEeMBI, IPOOJIEMBI,
penraeMoi 3a1auu, BHICKA3bIBATh MJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOH
CYXKACHUA C CYXIACHUAMH APYIrUX YYaCTHHKOB AWajora, O6H8,py>KI/IBaTI) pasiiniuue U CXoACTBO
MO3HIINH, B KOPPEKTHOH popme HOpMyTUpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHHUS;

IPE/ICTAaBIATh PE3yJIbTAaThl PELICHUS 33/a4d, IKCIIEPUMEHTA, HCCIEIOBAaHMSA, MPOEKTa,
CaMOCTOATENIFHO ~BBIOMpaTh (opmar BBICTYIUICHHS C Y4ETOM 3a1a4 TIPE3CHTAIMU |
0COOEHHOCTEHN ayJUTOPHH.

PeryasiTuBHBIE YHUBEpPCAJbHbIE y4eOHbIE 1eiiCTBHSA

Camoopranuzanus:

COCTaBIATh IUIAH, AITOPUTM pELICHHUS 3a7add, BbIOUpaTh CMOCO0 pemieHus ¢ y4&ToM
UMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOpMALIUK.

CaMOKOHTPOJIb, IMOLHOHAJILHBIH HHTEIEKT:

BJIa/IeTh HaBBIKAMH MMO3HABATENBHON peIeKCUU KaK OCO3HAHUSI COBEPIIAEMbIX JACHCTBUIA
U MBICIUTENBHBIX TIPOIIECCOB, WX pe3yJbTaTOB, BIAJETh CIIOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJIS MPOIIECCa U pe3yJibTaTa PeHICHUs MAaTeMaTHUECKOW 3a/1auu;

MpeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh IMPH pEUICHUH 33a/Ja4d, BHOCUTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, JAAHHBIX, HAWJCHHBIX OMIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE pe3yJIbTaTa IEIM M YCIOBHSM, OOBSICHITh TPUIUHBI
JTOCTHIKEHHUS] WIIM HEAOCTH)KCHUS PE3yJbTAaTOB NEATEIbHOCTH, HAXOAUTh OIIMOKY, aBaTh
OLIEHKY NPHOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eATEIbHOCTD:

MOHMMATh M UCIOJIh30BaTh MPEHMYIIECTBA KOMAHJIHON W WHIUBUAYATbHONW pabOTHI TIPH
pelieHnr y4deOHBIX 3a/Jay, NPUHUMATh IIellb COBMECTHON JEATEeIhbHOCTH, IUIaHUPOBAThH
OpPTaHHU3AIMI0 COBMECTHON paboThl, pacmpeleniaTh BUABI padoT, JTOTOBapHBAThCs, OOCYKIATh
MIPOIIECC U PE3yabTaT paboThl, 00001IaTh MHEHUS HECKOIBKHX JIFOJICH;

y4acTBOBaTh B TPyNMNoOBBIX (popmax paboTel (0O0CykIeHHs, OOMEH MHEHHH, «MO3TOBBIE
IITYPMBD) M HHBIE), BBITOJIHATH CBOIO YacTh PabOThl U KOOPAMHHPOBATH CBOM JIEHCTBUS C
OPYTHMH YJICHaMHU KOMAaHIbBI, OLIEHWBAaTh KAayeCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT IO
KpUTEpUIM, cHOPMYJIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

INPEAMETHBIE PE3YJIBTATbBI



K xonmy oOydenuss B 10 kiacce oOydaromuiics TMOJYYUT CICAYIONIUE MPEIMETHBIE
pe3yJbTaThl MO OTIENBbHBIM TeMaM pabdoyeil mporpaMMbl y4eOHOro Kypca «Anrebpa M Haudana
MaTEMaTUYECKOI0 aHaJIN3a»:

Yuciia 1 BBIYUCICHUSA:

CBOOOJHO ONEPUPOBAThH MOHATUSMU: PALMOHAIBHOE YHCIIO, OECKOHEUHAs! TIeprUoanYecKas
IpoOb, MPOIEHTHI, WPPALMOHAIBHOE YHCIO, MHOXKECTBA PAIlMOHAIBHBIX M JICHCTBUTEIHHBIX
qKCcell, MOAYJIb IEHCTBUTEIBHOIO YUCIIA;

MPUMEHSTH IPOOH U MPOLEHTHI AJIs PEIIeHUs MPUKIIAJHBIX 3a/1a4 U3 Pa3IMYHbIX OTpacien
3HAHUU U peajbHOU KU3HU;

MPUMEHSTh TPUOMIKEHHBIC BBIYMCICHUS, MPABWIA OKPYTJICHHS, MPUKHUIKY H OILEHKY
pe3yJibTaTa BIYMCICHHUI;

CBOOOZHO OMNEpUPOBATH MOHSATHUEM: CTEMEeHb C IeJbIM IOKa3aTelieM, HCIOJb30BaTh
NOAXOANIYI0 (OpMY 3amuCU JIEHCTBUTENBHBIX YHMCEN IS pPEHICHHUS MPAKTHYEeCKHX 3ajad U
MIPEICTABJICHUS TAHHBIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYPaJIbHOI CTEIICHH;

CBOOOJHO ONEPUPOBATH MOHATHUEM: CTETIEHb C PALIMOHAIBHBIM ITOKA3aTelNeM;

CBOOOJHO OMNEpUPOBATH MOHATHUSAMU: JorapudmM Yucna, OECATHYHBIE M HATypaJbHBIC
J0TapuQMBbI;

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

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

YpaBHeHusI U HepaBeHCTBA:

CBOOOJAHO  ONEpPUpPOBaTH  MOHATHUSIMHU:  TOXKJIECTBO, ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCWJIbHBIE YPaBHEHUS U YPABHEHUS-CIEACTBUS, PABHOCHIIbHbIE HEPABEHCTBA;

NPUMEHSTh Pa3IUYHbIE METOABl PEIICHUS PAIMOHAIBHBIX U JIPOOHO-PAlMOHATBHBIX
ypaBHEHUH, TPUMEHSATH METO/I UHTEPBAJIOB ISl pEIIICHUSI HEPABEHCTB;

CBOOOZHO ONEpPUPOBATh MOHATHUSAMU: MHOTOWIEH OT OAHOM IMEPEeMEHHOM, MHOTOYJIEH C
HeNbIMU KO3 UIIMEHTaMH, KOPHH MHOTOYIEHa, MPHUMEHSTHh JeJeHHe MHOro4wieHa Ha
MHOT'OWJIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera nns pemenus 3anay;

CBOOOAHO ONEpUpoBaThb MOHITUSIMM: CHCTEMa JIMHEWHBIX YpaBHEHMH, Marpula,
ONpeAeuTeNh MaTpulbl 2 X 2 W €ro TeOMETPHUYECKHUM CMBICI, HCIOJIb30BaTh CBOMCTBA
omnpenenuTens 2 X 2 s BBIUUCIEHUS €r0 3HAUCHUS, IPUMEHITh OMPEIETUTENN s pPEelIeHUs
CHUCTEMBbI JIMHEHHBIX YypaBHEHUN, MOAEIHUPOBATH PEANbHBIE CUTYallUH C MOMOIIBIO CUCTEMBI
JUHEHHBIX YpaBHEHHH, HCCIeIoBaTh IIOCTPOEHHBIE MOJEINW C TMOMOUIbI0 MAaTpull U
oTnpeenuTeNel, UHTePIPETUPOBATh MOIYYEHHBIN pe3ybTar;

MCIIOJIb30BaTh CBOMCTBA JEHCTBHI ¢ KOPHIMH ISl MPeoOpa30BaHusl BBIPAKEHU;

BBITIOJHATh  MPEOOPa3OBaHUS YHCIOBBIX BBIPDAKEHUH, COAEpXKAIIUX CTENEHU C
paloHaIbHBIM MIOKa3aTeNeM;

UCIIONIb30BaTh  CBOWCTBA JIorapu(MoOB i NIpeoOpa3oBaHUsl  JIOTapU(PMUUYECKHX
BBIPAKECHMUI;

CBOOOAHO  OMEpUPOBaTH  MOHATHSIMH:  HPPANMOHANBHBIE,  IOKa3aTelbHBIE U
jgorapuMuyUecKre ypaBHEHUsI, HAXOJUTh WX PEUICHHs C MOMOUIbI0 PAaBHOCUJIIBHBIX MEPEXOJ0B
WJIU OCYLIECTBIISS IPOBEPKY KOPHEH;

NPUMEHSTh  OCHOBHBICE  TpHUTOHOMETpHueckue (Gopmynsl Uil TpeoOpazoBaHUs
TPUTOHOMETPUUYECKUX BBIPAKEHUH;



CBOOOZHO OMEpUPOBATh MOHSTUEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPHUMEHATH
HEo0Xo1uMbIe (OPMYITBI ISl PEILICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUH;

MOJICIUPOBATh pEAIbHBIE CUTYallMM Ha S3bIKE aireOpbl, COCTABIATH BBIPAKEHUS,
yYpaBHEHHS, HEPAaBEHCTBA IO YCIOBUIO 3a/layd, HCCJIENI0BaTh IMOCTPOSHHBIE MOJEIH C
MCIIOJIb30BAaHUEM arrapaTa aareopsbl.

DyHKIUHA U ITPaQUKH:

CBOOOJTHO OMEpPUPOBATh MOHATUAMHU: (DYHKIHS, CHOCOOBI 3aJaHHsl (YHKLIUH, B3aUMHO
obpatHble (QyHKIMH, KOMIO3ulus (QyHKIuH, rpaduk (QYHKIMH, BBIMOJIHATH AJIEMEHTapHbBIC
npeoOpa3zoBanusi rpaduKoB QyHKIIHIA;

CBOOOJTHO OMEpPHUPOBATh MOHATUSAMHU: OOJIACTH ONPEACICHHS M MHOXKECTBO 3HAYCHUI
byHKIMHU, HYJIM QYHKINH, TPOMEXKYTKH 3HAKOIIOCTOSTHCTBA,;

CBOOOZHO OINEpPUPOBATh MOHATUSAMU: YETHbIE U HEYETHbIE (PYHKIMU, MEPUOAUYECKUE
GYyHKIIUM, TPOMEXKYTKM MOHOTOHHOCTH (YHKIMH, MaKCUMyMbl W MHHHUMYMBI (YyHKIUH,
HanOoJIbIIIee M HANMEHbIIIee 3HaYeHNEe (PYHKIUU Ha TIPOMEKYTKE;

CBOOOJTHO OTEPHPOBATH TMOHSATHSAMHU: CTETEHHass (DYHKIHUS C HATypaJIbHBIM U IIEJIBIM
nokasaresnemM, rpaQuk cTerneHHOW (YHKIMH C HaTypaldbHBIM M IIENIBIM IOKa3aTeneM, rpaduk
KOpPHsI N-O CTeNeHH KaK PYHKIIMH 0OpaTHOW CTENEHH ¢ HATypalbHBIM MOKa3aTeleM;

OTEpPHPOBATh TOHATHAMM: JIMHEWHAs, KBaIpaTW4HAs W JAPOOHO-IMHEHHAs (QYHKIHH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIIOBAaHHUE U TIOCTPOCHUE UX TPa(pUKOB;

CBOOOJHO OMEpUPOBATh MOHATUSIMH: MOKa3aTelbHas U Jorapupmudeckas QyHKIUU, UX
CBOWCTBA U IrpadMKH, UCIIOIL30BaTh UX I'padUKH JUIsl pellICHHs] ypaBHEHMUIA;

CBOOOJTHO ONEpUPOBATh TOHSATHSIMH: TPUTOHOMETPHUYECKAs OKPYKHOCTB, OIpENeIeHUE
TPUTOHOMETPHUYECKUX (DYHKIIUH YMCIIOBOTO apTyMEHTa;

UCMOJb30BaTh Ipaduku (QYHKIUHA A7 UCCIeI0BaHMs MPOLIECCOB M 3aBUCUMOCTEH mpu
peLIeHUH 3aJad U3 JPYruX y4eOHbIX MPEIMETOB M pealbHOW *KHU3HH, BbIpaXaTh (opMyiIaMu
3aBHCUMOCTH MEX/Ty BETUYNHAMH,

Hauyana MmaTeMaTH4eCKOro aHAJIN3a:

CBOOOJTHO OIEPUPOBATH MOHATUAMU: apUPMeTHdecKas U TeoMeTpuYecKas Mporpeccus,
OeckoHeuHO yObIBaroIasi reOMeTpUUecKasl Mporpeccusi, TMHEHHBIN U SKCIIOHEHIUAIbHBIN POCT,
(dopMyIIa CIOXKHBIX MPOIIEHTOB, UMETh NPECTABICHNE O KOHCTAHTE;

UCTIOJTB30BaTh MPOTPECCHH JUTS PEIICHUS PEATBbHBIX 3a/1a4 MPUKIIAHOTO XapaKTepa;

CBOOOJTHO ~ ONEpUPOBaTH MOHATHUSAMH:  IOCJEIOBAaTENbHOCTh,  CHOCOOBI  3a/JaHUs
MOCJIEeI0BATEIbHOCTEN, MOHOTOHHBIE M OPaHUYEHHBIE ITOCIIEA0BATEIbHOCTH, TOHUMATh OCHOBBI
3apOXKICHHUS] MaTEMAaTHIECKOTO aHaIM3a KaK aHan3a OECKOHEYHO MaJIbIX;

CBOOOJTHO OTIEPHPOBATH MOHATUSMH: HENPEpBIBHBIC (DYHKIMH, TOYKH pa3pbiBa Tpaduka
(byHKIMHU, aCUMOTOTHI Tpaduka GyHKIUY;

CBOOOJTHO OIEpPHPOBATh MOHATHEM: (PYHKIUS, HENpepbIBHAas Ha OTpe3Ke, NMPUMEHATh
CBOICTBA HETIPEPBIBHBIX (DYHKIWH ISl pEIICHUS 3a/1a4;

CBOOOJTHO OTEpUPOBATh TMOHITHUSAMHU: TiepBas W BTOpas TPOHM3BOJHBIE (DYHKIIHH,
KacaTenbHas K rpaduky QpyHKIUM,

BBIYUCIIAITh TPOU3BOJHBIE CYMMBI, IPOU3BEICHHs, YaCTHOTO W KOMIIO3UIIMM JBYX
GbyHKIMi, 3HaTh MPOU3BOIHBIEC FTIEMEHTAPHBIX (PYHKIIHIA;

HCIIOJIb30BaTh T€OMETPUUYECKUN M PU3NYECKUIT CMBICI TPOU3BOIHOM JUIsl pEeIlIeHHUs 3a1ay.

MHuoxecTBa H JIOTHKA:

CBOOOJTHO OTIEPHPOBATH MOHATHIMU: MHOXECTBO, OTIEpAIU HaJl MHOXKECTBAMU;



MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aImapar JUisl ONUCAaHUsS PealbHBIX MPOLECCOB
U SIBJICHUM, IPU PELIECHUY 3aa4 U3 JPYIUX YYEOHBIX [IPEIMETOB;

CBOOOJTHO ONEpUPOBATh MOHATHSAMH: OIpEIeNeHHe, TeopeMa, YypaBHEHHE-CIEICTBHE,
CBOWCTBO MaTeMaTH4YecKOoro OOBEKTa, JO0Ka3aTelbCTBO, PpAaBHOCWIBHBIE YpaBHEHMsS U
HEPABEHCTBA.

K xonmy oOyuenust B 11 kJiacce oOy4aroIIMiicsi MOMYYHUT CIEAYIONIME MpPEIMETHBIE
pe3yJbTATHI MO OTJENBbHBIM TeMaM pabdoyeil mporpaMMbl y4eOHOro Kypca «Anrebpa M Haudana
MaTEMaTHYECKOT O aHAJIN3a»:

Yucia ¥ BLIYMCICHUA:

CBOOOJTHO OIEPUPOBATH MOHATUSAMH: HATypajJbHOE W IEJ0e YHCIO, MHOXXECTBa
HaTYpaJIbHBIX M LENbIX YHCEJ, UCIIOIb30BaTh NMPU3HAKU Aenumoctu nensix yucen, HOJ[ u HOK
HaTypaJIbHBIX YMCEJl JJIs PEIIEHUS 3a1a4, IPUMEHATh aIropuT™M EBKinaa;

CcBOOOJIHO OINEpUPOBATh MOHATUEM OCTaTKa MO0 MOJYJIIO, 3allMChIBaTh HATYpaJIbHbIE YHCIIA
B Pa3JIMYHBIX TO3ULIMOHHBIX CUCTEMAaX CUHUCIICHNUS,

CBOOOJHO ONEpUPOBAaTh MOHATHUSMHU: KOMIUIEKCHOE YHCIO U MHOXKECTBO KOMILJIEKCHBIX
qucell, MPeICTaBIATh KOMIIJIEKCHbIC YHCIa B aNreOpandyeckol U TPUroOHOMETpUYECKoi opme,
BBINOJIHATH apUPMETHYECKHUE ONIEPALIUU C HUMH U N300paXkaTh HA KOOPJMHATHON IJIOCKOCTH.

YpaBHeHUs M HEpaBEeHCTBA:

CBOOOJAHO  ONEpUPOBATh  MOHATUSIMM:  HMpPPALMOHAIbHBIE,  IIOKa3aTeJIbHbIE U
Jorapu(pMHUECKUE HEPABEHCTBA, HAXOAUTh UX PEIICHUS C IOMOIIBIO PABHOCUIIBHBIX I1EPEXO/IOB;

OCYILECTBIISATH OTOOP KOPHEH MpH pelIeHNH TPUTOHOMETPUUYECKOTO YPaBHEHHUS;

CBOOOJHO OINEpPUPOBaTh IOHATHEM TPUTOHOMETPUUECKOE HEPaBEHCTBO, NPUMEHSTH
HeoO0XxouMble (POPMYJIBI IJISl PELIEHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJTHO OIEPUPOBAThH MOHATUAMHU: CUCTEMA M COBOKYIHOCTh YPaBHEHUH U HEPaBEHCTB,
PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CJIEICTBYS, HAXOAUTh PELIECHU CUCTEMBI U COBOKYITHOCTEU
palMOHANIbHBIX, HWPPALMOHAIbHBIX, IIOKA3aTENbHBIX M JIOTapu(MUUYECKUX YpaBHEHUH U
HEPaBEHCTB;

pewiath palMoOHalbHbIE, HPpPALMOHAJbHBIE, [IOKa3aTelbHble, Jorapudpmuyeckue u
TPUTOHOMETPUYECKUE YPABHEHHS U HEPABEHCTBA, COJEP KALLUE MOAYJIU U NTapaMETPBhI;

NPUMEHSTh TpaduuecKre METObI JUIsl PELICHUs] YPAaBHEHUH 1 HEPAaBEHCTB, a TAKXKe 3a/1a4
C IapaMeTpaMy;

MOJICIUPOBATh pEAJIbHbIE CUTYallMd Ha s3bIKE aiareOpbl, COCTABIATH BBIPAKECHMS,
YPaBHEHUsI, HEPAaBEHCTBA U HUX CHUCTEMBI II0 YCIOBUIO 3aJadd, UCCIEAOBATH IIOCTPOCHHBIC
MOJIEJIH C UCIIOJIb30BAHUEM arrapaTa aareOpbl, HHTEpIPETUPOBATD MOJyYEHHBIN pe3yIbTaT.

DyHKIUHN U TPaQUKH:

CTPOUTH TpapUKH KOMIOZULUHU (DPYHKIHI C MOMOIIbIO 3JI€MEHTAPHOTO HCCIEAOBAHUS U
CBOMCTB KOMITO3UIIUU ABYX (PYHKIIHIA;

CTpPOUTh TIeOMEeTpHYecKkHe oOpa3bl ypaBHEHHWH M HEPAaBEHCTB Ha KOOPAWHATHOM
IIJIOCKOCTH;

CBOOOJTHO OTIEPHPOBATH MOHATHAMHU: TPAdUKU TPUTOHOMETPUUECKUX (DYHKITHIA;

NPUMEHATH QYHKIMH U1 MOJCTUPOBAHMS U UCCIIEIOBAHUS PEATbHBIX IIPOIIECCOB.

Havajia MmaTeMaTH4Ye€CKOI0 aHAJIM3A:

UCMOJb30BaTh MPOM3BOJIHYIO JJIs HCCIENOBaHHMA (DYHKIMM Ha MOHOTOHHOCTb U
KCTPEMYMBI;

HaXOJUTh HauOOoJIbIIIee U HAUMEHbIIIee 3HaUCHUs (PYHKIIMH HENPEPHIBHON Ha OTPE3KE;



UCTIOJIB30BaTh MPOU3BOIHYIO UISI HAXOXKICHHUS HAMIYUIIEero PEelIeHUs] B TPUKIAIHBIX, B
TOM YHCJIE COIMAIBHO-DKOHOMUYECKHX, 3aadax, IS OINPENCICHHS CKOPOCTH U YCKOPEHUS
npoiiecca, 3a1laHHOTro (OPMYIIOH WU rpadukom;

CBOOOJTHO OTIEpPUPOBATh MOHIATHUAMU: IEPBOOOPA3Hasi, ONPEEIEHHBIA UHTETPANI, HAXOJAUTh
NepBOOOpA3HbIC AJIEMEHTAPHBIX (YHKIMHA W BBIYUCISATH WHTErpan mo Qopmyne HproToHa-
JleriOnuna;

HAXOJWTh IJIOMAIH IIOCKUX (PUTYP B 00BEMBI TEJ C TOMOIIBIO0 HHTETPAIa;

UMETh MPEJCTABICHHE O MaTEeMAaTHYECKOM MOJICIIMPOBAHUHM Ha TPUMEpPE COCTABJICHUS
nuddepeHIaIbHBIX YPAaBHCHH,

peliaTh MPUKIAJHBIE 33a4i, B TOM YHCJIE COMHAIBLHO-YKOHOMHYECKOTO U (PU3UIECKOTO
XapakrTepa, CpeJICTBAMH MaTEMAaTHYECKOTO aHAIIH3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaunvecTBo yacoB
Ne HaumeHnoBaHue pa3aesioB U TeM DJIeKTpPOHHbIe (LM (pOBbIE)
KoHTpoJbHbIe
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI
MHOK€eCTBO IEMCTBUTENBHBIX YHCEIL.
1 MHoOrouneHsl. PauHOHaanHeu ypaBHEHUS U 24 1 http: /fcior.edu.ru
HepaBeHCTBA. CUCTEMBI JIMHEUHBIX
ypaBHEHUH
5 Oynkiun u rpapuku. CreneHHas GyHKIHS C 12 1 hittp:/Awww.math.ru
LEJIbIM IT0Ka3aTeIeM
A 7 n-oi .
3 pupMeTHIeCKH KOpEeHb N-0i CTENECHH 15 1 http:/wmolow.edu.ru
WppatmonanbHble ypaBHEHUS
4 [TokazarenpHas Qynkuus. [lokazarenpHbie 10 1 http:/fwww.fipi.ru/
YpaBHEHHUS
J .
5 Orapumitiecias pyHkis 18 1 http://www.ege.edu.ru/
Jlorapudmuueckue ypaBHEHUs
6 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1 https://mob-edu.com/
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHU 10 1 https://educont.ru/
8 HenpepriBabie dynkiuu. [Iponssoanas 20 1 https://www.imumk.ru/
9 HOBTOPeHI/Ie, 000011IeHHE, CUCTEMATH3AIUS 5 5 httos://www.yaklass.ru/
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10



http://fcior.edu.ru/
http://www.math.ru/
http://wmolow.edu.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/
https://mob-edu.com/
https://educont.ru/
https://www.imumk.ru/
https://www.yaklass.ru/

11 KJIACC

KoanuyecTBo 4acosB

Ne HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIE (LM (pPOBbLIE)
KoHTpoJbHbIe
n/n NPOrpamMMblI Bcero o0pa3oBaTe/bHbIe pecypChl
padoThI
1 HCCHCHOBaHI:Ie ymicuii ¢ nomombio 22 1 https://resh.edu.ru/
MIPOU3BOIHOM
2 [TepBooOpasHas 1 UHTETpaI 12 1 http://fcior.edu.ru/
3 I'paduku TPUrOHOMETPHUUECKUX (YHKITHA. 14 1 httos:/www.vaklass.ru/
Tpuronomerpuveckrue HepaBeHCTBA
4 WppanmoHansHbIe, TOKa3aTeIbHBIC U 24 1 httos://resh.edu.ru/
JorapupMHUUECKUE HEPABEHCTBA
KommekcHbie uncna 10 1 https://www.yaklass.ru/
HatypanbHble u nensle uncia 10 1 http://fcior.edu.ru/
CucTeMbl paliMOHATBHBIX, UPPAIMOHATBHBIX
7 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX 12 1 https://www.yaklass.ru/
ypaBHEHUH
8 3ama4u ¢ mapameTpamMmu 16 1 http://www.ege.edu.ru/
9 HOBTOPGHI/IG, 0000I11IeHNEe, CUCTEMATH3AIUS 16 5 hitto:/fwww.eqe.edu.ru/
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Marematuka: anredpa v Hadajga MaTEMaTHICCKOTO aHAIN3a, TEOMETPHSI.
AnreOpa u Hadana MmaTemMaTudeckoro ananmsa, 11 kmace/ Komsrua F0.M.,
TkaueBa M.B., ®enopoBa H.E. u apyrue, AKiimoHepHoe 001IeCTBO

«HBI[&TCJII)CTBO «HpOCBeHleHI/Ie»

METOANYECKUE MATEPHUAJIBI 1JISA YUUTEJISA
MaremMatuka: airedpa v Hayajia MaTeMaTHYECKOTO aHAJIN3a, TEOMETPHUS.
Anrebpa 1 Hadasia MaTremaTuyeckoro ananuza, 10-11 kimaccesl/ Anumos 1. A.

" Jpyrue, AKHI/IOHepHOC O6IH€CTBO «HBI[&TGHBCTBO «HpOCBGHleHI/Ie»

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbBI CETH
HMHTEPHET

https://resh.edu.ru

http://ege.fipi.ru

https://www.yaklass.ru



		2023-12-05T21:43:15+0800
	МУНИЦИПАЛЬНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "ОКУНАЙСКАЯ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА №1"




