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HHOACHUTEJIBHAA 3AIIMCKA

VYueOHblii Kypc «AunreOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM H3
HanOoJsiee 3HAYUMBIX B IpOrpaMMe CpeJHero oomiero o0pa3oBaHUs, IMOCKOJBKY, C OIHOMN
CTOPOHBI, OH O0ECIeYMBACT MHCTPYMEHTAIBHYIO 0a3y Ui HM3y4yeHHUs BCEX €CTECTBEHHO-
HAy4YHBIX KYpPCOB, a C APYroil CTOPOHBI, (POPMHUPYET JOTHUYECKOEe U abCTPaKTHOE MBIILICHUE
oOydaromuxcsi Ha YpOBHE, HEOOXOIMMOM JJisi OCBOCHHS HMH(OPMATUKH, OOIIECTBO3HAHUS,
UCTOPUH, CIIOBECHOCTH U JpPYyrux JUCHMIUIMH. B pamkax pmaHHOro y4deOHOro Kypca
oOydaromuecsi OBJAJIEBAIOT  YHHUBEPCAIbHBIM  SI3bIKOM  COBPEMEHHOM HAyKH, KOTOpas
bopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMaTUYECKOU opme.

VY4eOHblil Kypc anreOppl W Hayal MaTeMaTHYECKOTO aHAJIM3a 3aKJIAJbIBA€T OCHOBY IS
YCIIEIIHOTO OBJAJEHUS 3aKOHAaMU (U3MKHM, XHMHHU, OWOJOTHH, IOHMMAHUS OCHOBHBIX
TEHJECHIMA pPa3BUTUS DKOHOMHMKH M OOINECTBEHHOM >KM3HHU, IO3BOJSIET OPUEHTHPOBATHCS B
COBPEMEHHBIX HU(GPOBBIX M KOMIIBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HCIOJIb30BAaTh WX IS
JanbHeWIero oOpa3oBaHus W B IIOBCEJIHEBHOM JKM3HM. B TO ke Bpemsl OBiIaJeHue
a0CTPaKTHBIMHU U JIOTUYECKH CTPOTUMHU KOHCTPYKLHUSMHU aireOpbl ¥ MaTeMaTHYeCKOro aHaIu3a
pa3BUBAaeT YMEHHME HAaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATH HMCTHHHOCTH, JIOKa3bIBATh
YTBEPXKICHHS C TIOMOIIBI0 UHAYKIIMH U PACCYXAATh JCAYKTUBHO, UCIIOIB30BaTh 0000IIEHNE U
KOHKPETHU3aIMio, abCTparupoBaHWE W AaHAIOTHI0, (OPMHUPYET KpPEaTHUBHOE M KPUTHYECKOE
MBIIIICHHE.

B xone um3yuenus ywyeOHOro kypca «AinreOpa M Hayala MaTeMaTUYECKOTO aHAIN3a»
oOydaroruecsi TOJMYy4YaloT HOBBIA ONBIT PEIICHUS NPUKIATHBIX 3a7ad, CaMOCTOSITEILHOTO
MOCTPOCHUS MaTEeMaTHYEeCKHX MOJIeJel pealbHbIX CUTYyallMii, WHTEPIPETAlMH IOJIY4YEHHBIX
peleHui, 3HAKOMSITCS C MpUMepaMu MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B MpUpOJIE, HAyKe U
UCKYCCTBE, C BBIJAIOIIUMUCS MaTEMAaTUYECKUMHU OTKPBITUSIMU U MX aBTOPAMHU.

VY4eOHbllt Kypc 007aJaeT 3HAYUTEIbHBIM BOCHHMTATENBHBIM MOTEHIIMATIOM, KOTOPBIH
peanmm3yercsi Kak depe3 ydeOHBIM MaTepuall, CIOCOOCTBYIONIMK (HOPMUPOBAHHIO HAYYHOTO
MHUpPOBO33pEHHUs, TaKk U uepe3 cnenupuky ydyeOHOM  JesaTeNbHOCTH, Tpedyromei
NPOJIOJDKUTEIPHON  KOHIIGHTPAllMM ~ BHUMAHMSI, CAaMOCTOSITENBHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 32 TIOJIYYECHHBIN pPe3yNbTaT.

B ocHoBe Meromuku oOyueHust anreOpe M HayajlaM MaTeMaTH4eCKOTO aHalu3a JIEKUT
JeSITeIbHOCTHBIN MPUHLUI 00y4EHus.

B cTpykType yueGHOro Kypca «Anredpa U Hauana MaTeMaTHYeCKOTO aHAJIN3a» BbIIEICHBI
CJIEAYIOIINE COAEpIKAaTENbHO-METONYECKue JIUHUU: «YHucna W BbIYMCICHUA», «DYHKIHH H
rpadukny, «YpaBHEHHS U HEPaBEHCTBay, «Hadana maremaTrueckoro aHanmsa», «MHOXKECTBA U
JoruKa». Bce OCHOBHBIE CONEpKATEIbHO-METOJANYECKHE JHHUU HW3Yy4YaloTCsl Ha MPOTSDKEHUH
JIBYX JIET OOy4eHHsI Ha YpOBHE CpeaHero oOmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS IPYyT
Jpyra W TOCTENEHHO HACHIIIAsACh HOBBIMH TEeMaMH M pas3nenaMu. J[aHHBIA y4eOHBIH Kypc
SBIISICTCS MHTETPATUBHBIM, IIOCKOJBbKY OOBEAMHSET B cebe coJep)KaHHe HECKOJIbKUX
MaTeMaTHYeCKUX TUCLUIUIMH, TAaKMX Kak aireOpa, TPUTOHOMETpUs, MaTeMaTWYeCKHi aHalu3,
TEOpHsl MHOXECTB, MaremMarhyeckas joruka u jpyrue. [lo mepe Toro kak oOydaromiuecs
OBIIa/IeBalOT BcE Oojiee MIMPOKUM MaTeMaTHMYECKHM allaparoM, y HHUX [OCIelI0BaTeIbHO
dopMHpyeTcss M COBEPIICHCTBYETCS YMEHHE CTPOUTh MaTeMaTHUYECKYI0 MOETh peaTbHOMH
CUTYalluH, TIPUMEHSTh 3HAHHs, TOJIYYCHHBIC TPU HM3YYCHHH y4eOHOTo Kypca, JUIS PElIeHHS



CaMOCTOSITENILHO C(OPMYJIUPOBAHHONM MaTeMaTHYECKOM 3afaud, a 3aTeM HHTEPIPETHPOBATh
CBOM OTBeET.

CopepxatenpHO-MeTOAMYeCcKast ~ JuHUA  «Yucnma W BBIYMCICHHS»  3aBepIIaeT
(dopMHpOBaHHE HABBIKOB HCIIOJIB30BaHMS JICHCTBUTENBHBIX YHCEI, KOTOpOoe OBLIO HAyaTo Ha
YpOBHE OCHOBHOTO 00IIero obpazoBanus. Ha ypoBHe cpemanero obimiero o0pasoBaHus 0co00e
BHUMaHUE yzensercs (pOpMUPOBAHUIO HAaBBIKOB pallMOHAJIBHBIX BBIYMCICHHWH, BKIIIOYAIOIIUX B
ce0s1 MCIIOJIb30BaHME PA3IMUHBIX (OPM 3alUCH YMCIIA, YMEHHME JIeNaTh MPUKHUIKY, BBIIOJIHATh
IpUOJIMKEHHBIE BHIYMCIIEHUS, OLIEHUBATh YUCIIOBBIC BBIpaKEHUs, pab0oTaTh ¢ MaTEMAaTUYECKUMU
KOHCTaHTaMU. 3HAKOMbIE OOy4YarOUIMMCS MHOXECTBAa HAaTypalbHbIX, LIEJbIX, PALIMOHAIBHBIX U
JEHCTBUTENBHBIX YHCEN JOTOJHAIOTCS MHOXKECTBOM KOMIUIEKCHBIX YHCENL. B Kax1oMm M3 3THX
MHOECTB PaCCMaTPUBAIOTCSl CBOMCTBEHHBIE €My CIIEIU(PHUECKUE 3a0a4H U ONEpalluy: JAeJICHUE
HAIleJI0, ONEpUPOBAaHME OCTAaTKaMM Ha MHOXECTBE IIENBIX 4YHCEJ, O0cOoOble CBOWCTBA
pPaLMOHATIBHBIX U UPPALMOHAIBHBIX YHUCEN, apu(METHUECKUE ONEpaly, a TaKKe H3BJICUCHHE
KOpHS  HAaTypaJlbHOM CTENEeHM Ha  MHOXECTBE KOMIUIGKCHBIX 4Mcen. bnaronaps
[IOCJIEI0BATEIbHOMY  PAacUIMPEHHIO KpYyra MCIOJIb3YeMbIX YHCE U 3HAKOMCTBY C
BO3MOXKHOCTSIMM UX IIPUMEHEHUS JJIS PELICHUs Pa3IMUHbIX 3a7a4y (OPMHUPYETCs IpeACcTaBIeHUE
0 €JJMHCTBE MaTeMaTUKH KaK HayKH U e€ poJi B IOCTPOSHUH MOJIEEH PealbHOTO MHUpPA, LIUPOKO
UCIOJIb3YIOTCSl 0000IIEHNE U KOHKPETH3aLUsl.

Jluaus «YpaBHEHUS M HEPABEHCTBA» peaIM3yeTcs Ha MPOTSHKEHWU BCero oOydeHHs Ha
YpOBHE cCpeaHero oOuiero oOpa3oBaHMsl, IIOCKOJIBKY B KaxJIoMm paszene IIporpammbl
IPElyCMOTPEHO PEILLIEHUE COOTBETCTBYIOIIUX 3ajad. B pe3ynbrate oOyuarouiyecst OBJaJeBalOT
pasIMYHBIMM ~ METOJaMM  pELeHMs] palMOHAIbHBIX, HpPpALMOHAIBHBIX, [OKa3aTeIbHbIX,
JOrapu(pMHUUECKUX U TPUTOHOMETPUUYECKUX YpPaBHEHUH, HEPABEHCTB M CUCTEM, a TaKXke 3ajad,
cojepxalmx napamerpsl. [losyueHHble YMEHMS HIMPOKO MCIIOJB3YIOTCS HPU HCCIEeIOBaHUU
(GyHKLIUH ¢ TOMOIIBIO TPOU3BOIHON, IPU PELICHUN MPUKIIAAHBIX 33J1a4 U 337a4 Ha HaXOXKAEeHUeE
HauOOJBIINX U HAUMEHBLINX 3HaUYeHUH (yHKUMU. J[aHHas coleprkaTenabHas JIMHUS BKIIOYAeT B
cedst Takke (OpMUPOBAHHWE YMEHUM BBINOJNHATH pacuéThl Mo (opmynaM, HpeodOpazoBaHUs
palMoOHATFHBIX, UPPANMOHATIBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUH, a TaKXKe BBIPaKECHUH,
coJlepKalluX CTerneHu u Jjorapupmbl. braromaps wusydeHuro anreOpanyeckoro marepuana
NPOMCXOMUT JalbHEHIee pa3BUTHE AITOPUTMHUYECKOTO U aOCTPAaKTHOTO  MBIIIICHUS
oOyyaromuxcsi, (OpMHUPYIOTCS HABBIKM JIEAYKTHUBHBIX pacCyKIEHHUH, pabOThl ¢ CUMBOJBbHBIMU
(dbopmaMu, TpeACTaBICHUsI 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHUJI€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraeTr 3QpQGeKTUBHbIE HHCTPYMEHTHI JJIS1 PELICHUs MPAKTHUYECKUX U €CTECTBEHHO-
HaYYHBIX 3aJa4, HarJISAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK S3bIKa HAYKH.

CopnepxarenpHo-MeToAUYeCKass TUHUS «DyHKIMU U IpadUKW» TECHO MEpeIuieTaeTcs:
OpYTMMHU  JIMHMSIMM ~ y4eOHOro  Kypca, IIOCKOJbKY B  KakOM-TO  CMbIcIe  3a4aér
MOCNIE0BATENbHOCT, ~ M3yUeHUsi MaTepuana. M3ydeHwe  CTENeHHOW, MOKa3aTelbHOM,
JOTapUPMHUUECKON ¥ TPUTOHOMETPHUYECKUX (DYHKITUH, MX CBOMCTB M TpadMKOB, CIIOIH30BaHHIE
GyHKUMR Ui pelieHust 3aJad U3 JPYyruxX Y4eOHBIX NPEIMETOB M peallbHOW >KU3HU TECHO
CBSI3aHO KaK C MaTEeMaTHYECKUM aHaJIM30M, TaK U C peIIeHHUEeM ypaBHEHMH M HepaBeHCTB. llpu
3TOM OOJbIIOE BHHMMaHUE Yyxaensercs (OPMUPOBAHMIO YMEHHs BbIpakaTb (QOpMyIaMu
3aBHCUMOCTH MEXAY Pa3IUYHbIMU BEIMYMHAMH, UCCIEI0BATh MOJYYEHHbIE (DYHKIMH, CTPOUTH
ux rpaduku. Marepuan STOH coiepKaTeNbHON JIMHMM HAalleJIeH Ha pa3BUTHE YMEHHH U
HaBBIKOB, TMO3BOJISIONIMX BBIPAKATh 3aBUCUMOCTH MEXIY BEIUYMHAMH B pa3iudHOU (opme:



AHAJTMTUYECKOM, TrpaduyecKoii U CIIOBeCHOH. Ero wu3ydeHwe CrocoOCTBYyeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTH K  OOOOMICHHIO W  KOHKPETHU3alluH,
HCIIOJIb30BAaHUIO aHAJIOTUH.

ConepxarenbHast muHus «Hagana MareMaTnyeckoro aHaan3ay» IMO3BOJISIET CYIIECTBEHHO
pacIIMpUTh KPYr KaK MaTeMaTUYEeCKUX, TaK U MPUKIAJHBIX 33/1a4, JTOCTYITHBIX OOyJaromumcs,
TaK KaK y HHUX MOSIBJIICTCS BO3MOXKHOCTh CTPOUTH TPApUKHU CIOKHBIX (DYHKIHHA, OIPEACATh UX
HarOOJIbIIE U HAUMEHBIIUE 3HAUCHHUS, BBIYUCIIATE TUIOMAAN GUTYp U 00BEMBI TEJ, HAXOAUTh
CKOPOCTH W YCKOpeHHs TmporieccoB. [laHHas conaepkaTenbHas JIMHUS OTKPHIBACT HOBBIC
BO3MOXXHOCTH TIOCTPOCHHUSI MaTEMaTHYECKHMX MOJIENICH peaJlbHbIX CHTYallud, IT03BOJISET
HAXOJWTh HAWIy4Illee PEIICHHE B TPUKIATHBIX, B TOM YHCIE COIUAIBHO-I)KOHOMUYECKHUX,
3aa4ax. 3HAKOMCTBO C OCHOBaMH MAaTEMaTHYEeCKOrO aHajin3a CIOCOOCTBYET pPa3BUTHIO
abcTpakTHOTO, (OPMATBHO-IOTUYECKOTO U KPEaTUBHOT'O MBIIIICHUS, (POPMUPOBAHUIO YMEHUI
pacro3HaBaTh MPOSBICHUS 3aKOHOB MAaTeMaTUKH B HayKe, TEXHUKE U UCKyccTBe. OOydaromuecs
Y3HAIOT O BBIJAAKOIIUXCS PE3yJIbTaTax, MOJYYCHHBIX B XOJ€ Pa3BUTHSI MAaTEMAaTUKU KaK HAYKH, U
00 UX aBTOpax.

ConepxatenpHo-MeTOAMYeCcKast JuHUA «MHOXECTBa M JIOTMKa» BKIIOYaeT B ce0s
JJIEMEHTBl TEOPUHM MHOXKECTB M MAaTEMAaTUYEeCKOH JIOTUKHA. TeopeTHKO-MHOKECTBCHHBIC
MPEJICTABICHHUS TIPOHU3BIBAIOT BECh KypC WIKOJBLHOW MAaTEeMAaTHKH W MpeajaraloT Hamboliee
VHHUBEPCATbHBIA SI3bIK, OOBEAMHSIONIMA BCE pa3feiibl MAaTEMATHKU W €€ MPUIOKCHHUH, OHU
CBSI3BIBAIOT Pa3HbIC MATEMATUYCCKHE TUCITUTUTMHBI M UX TIPHIIOKEHUS B euHOe 1iennoe. [loatomy
BXHO JIaTh BO3MOXXHOCTh OOyYaromemMycss IOHUMAaTh TEOPETHKO-MHOKECTBEHHBIN SI3BIK
COBPEMCHHOW MaTeMaTHKH M WCIIOJIb30BaTh €ro JUIsl BBIPAXKEGHUS CBOMX MbICHeH. [Ipyrum
B2)XHBIM MPHU3HAKOM MAaTEMAaTUKH KaK HAYKH CJICIyeT NMPU3HATh CBOMCTBEHHYIO €l CTPOrOCTh
00OCHOBaHMW W  CJICIOBAaHUE OINPENCICHHBIM IpaBHJIAM TIOCTPOCHHUS  JIOKA3aTElbCTB.
3HAKOMCTBO C DJIEMEHTaMH MaTeMaTH4YeCKOW JIOTUKHU CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO
MBIIUICHUS] 00yYaroINXcsl, MO3BOJISIET UM CTPOUTH CBOU PACCYXICHUS HA OCHOBE JIOTMUECKUX
paBwmI, GOPMUPYET HABBIKK KPUTHICCKOTO MBITILICHUSI.

B yueOHOM Kypce «AnrebOpa W Hadajma MaTEeMAaTHYECKOTO aHAIHM3a» MPHUCYTCTBYIOT
OCHOBBI ~ MaT€MaTHYeCKOr0  MOJCITUPOBAHUS, KOTOPbIE  TPHU3BaHBI  CIOCOOCTBOBATH
(OPMUPOBAHUIO HABBIKOB ITOCTPOCHHSI MOJCIICH pEealbHBIX CHUTYaIlud, WCCIEAOBAHUS ITHX
MoJieJiell ¢ TOMOIIBI0 ammapara anreOpsl W MaTeMaTHYeCKOTro aHaiu3a, HWHTEpHpeTarun
MOJTyUYEHHBIX Pe3yabTaToB. Takue 3aJaHusl BIUIETEHbI B KaXKIBIA W3 pPa3/eloB MPOTPaMMBbI,
MOCKOJIBKY BECh MaTepuai y4eOHOTOo Kypca MIMPOKO UCHOIB3YeTCs IS PEUICHHUS MPUKIATHBIX
3amady. llpu pemeHnn peanbHBIX MPAKTUYECKMX 337ad  OOydaromuecs pa3BUBAIOT
HAOJI0IaTEIBHOCTh, YMEHHWE HAXOJIWUTh 3aKOHOMEPHOCTH, a0CTParmpoBaThCS, HCIIOJIB30BATh
aAHAJIOTHIO, 0000IaTh M KOHKPETH3UPOBATH MpoOiieMy. JleareapbHOCTh MO (HOPMHPOBAHHIO
HABBIKOB PEIICHUS MPUKIIAIHBIX 33]]a4 OPTaHU3yeTCsl B MIPOIIECCe M3YUCHHSI BCEX TEM YIeOHOTO
Kypca «AnreOpa 1 Hadalla MaTeMaTHYECKOTO aHATTN3a.

Ha usydenue yueOHOTrO Kypca «Anredpa u Hayaga MaTeMaTUYECKOTO aHaIN3a» OTBOJIUTCS
136 yacoB (4 yaca B HEJIENIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BLIYMCICHUA

Panmonanbupie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOH, MPOIEHTHI, OECKOHEUHBIE
nepuojuyeckue apodu. Ilpumenenune apoGeil 1 MPOLEHTOB JUIsl PEIIeHUs] IPUKIIAJHBIX 3a7a4 U3
Pa3JIMYHBIX OTpaciieil 3HAHUHN U peaTbHON KU3HHU.

JelicTBuTenpHble yKcaa. PanMoHanbHBle W MppalMOHANbHBIE uucia. Apudmernueckue
ornepauuu ¢ JCHCTBUTEIBHBIMHU 4YUCIaMH. MOAyb AEHCTBUTEIBHOIO YHCIA U €r0 CBOMCTBA.
[TpuOn>kEHHbIE BBIUMCIIEHUS, IpaBWa OKPYIJIEHMs, NPUKUJIKA M OLEHKa pe3ysbTara
BBIYMCIICHUM.

Crenenb ¢ neibM nokasateneMm. bunom Heiotona. VMicnonp3oBanue moaxosimein popmbl
3aIIUCHU ACUCTBUTENBHBIX YHCEII ULl PELIEHUS IPAKTUYECKUX 3a/1a4 U IIPEICTABIICHUS TaHHBIX.

Apudmernueckuil KOpeHb HaTypaJbHON CTEIIEHU U €ro CBOICTBA.

CreneHp ¢ palMOHAJIBHBIM II0OKa3aTeleM M €€ CBOMCTBA, CTENEHb C JIEHCTBUTEIbHBIM
IIOKA3aTeJIEM.

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

CuHyc, KOCUHYC, TAHT€HC, KOTAaHI'€HC YMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHUsI M HEpaBEHCTBA

ToxnmecTBa W TOXKIECTBEHHbIE MpeoOpa3oBaHusl. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCWIIBHBIE YpaBHEHUSI U ypaBHEHUsA-CIIeICTBUA. HepaBeHCTBO, pellleHre HEPABEHCTBA.

OCHOBHBIE METO/Ibl PELICHHUS LIETIbIX U JPOOHO-pAllMOHANIBHBIX YPAaBHEHUN U HEPaBEHCTB.
MHorounessl OT OJHOM IEpPeMEHHOH. JleneHue MHOrodjgeHa Ha MHOTOUYIEH C OCTATKOM.
Teopema be3y. MHorousnens! ¢ nensiMu kodgduuuentamu. Teopema Buera.

[TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COAEPIKAIINX CTEICHU U KOPHH.

UppanuonaneHuble  ypaBHeHUs. (OCHOBHBIE METOAbl pEUIEHHS  HPpalMOHAIBHBIX
YpaBHEHUM.

[TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHUI.

[TpeobpazoBaHue BbIpaKEHHM, ColepKalIiX Jorapudmsl.

Jlorapupmuueckue ypaBHeHHS. OCHOBHBIE METOABI PELICHHUS JIOTapu(PMUUECKHX
YpaBHEHUM.

OcHoBHBIE TpUroHOMeTpudeckue (opmynsl. IIpeoOpa3zoBaHue TPUTOHOMETPUUECKUX
BBIPAKECHUM. PellleHre TPUroHOMETpUYECKUX YPaBHEHHM.

Pemienne cucrem JNMHEMHBIX ypaBHEHUH. Marpuia CUCTEMbl JIMHEHMHBIX YpaBHEHUM.
Onpenenurens MaTpuipl 2X2, €ro reoMeTpUYECKUH CMBICI M CBOWCTBA, BBIUMCIEHHE €r0
3HAYEHHUsI, IPUMEHEHUE ONPEACIIUTENS ISl PEIIECHNs CUCTEMBI JIMHENHBIX YpaBHEHHN. Pemenue
MPUKIIAJHBIX 3a/1a4 C IOMOIIBIO CUCTEMBI JINHEWHBIX ypaBHEHMI. McciiemoBanne MoCcTpOeHHON
MOJIEIIY C TIOMOILBIO MAaTPUIL] U OIIPEACIUTEICH.

IlocTpoeHre MaTeMaTHYEeCKUX MOJENECH peaabHOM CUTYallUH C IOMOILBI) YPaBHEHUN U
HepaBeHCTB. [IpuMeHeHHWe ypaBHEHHN M HEPABEHCTB K DPEILICHUI0 MaTEMaTUYECKMX 3aJad U
3aJa4 U3 Pa3NUYHbIX 00JacTel HAYKU M peabHON JKHU3HU.

DyHKIUHN U TPaQUKH



OyHKIU, crmocodsl 3amanus ¢GyHKIuH. B3anmHO oOpatnple (yHkmuu. Kommosurus
¢bynkuuit. ['paduk pynkunu. DnemMeHTapHbIe Ipeodpa3zoBaHus Tpa@uKoB (yHKIIMHA.

Ob6nacTpb ompeneneHuss ¥ MHOXecTBO 3HaueHH ¢pynkuuu. Hynu ¢ynkuuu. [IpomexyTku
3HaKonocTossHcTBa. YETHbie n HeuéTtHhle QyHKUMHU. [lepuogmueckue ¢yHkumu. IlpomexyTku
MOHOTOHHOCTH (yHKIMU. MakCUMyMbl 1 MUHUMYMBbI (QyHKIuH. Hanbomnpiiee u HauMeHbIee
3Ha4YeHUs PYHKLIUU HAa IPOMEKYTKE.

JluneliHasi, KBaZipaTU4YHas U JpOOHO-TMHENHas GYHKUUHU. DIIEeMEHTapHOE UCCIel0BaHUE U
HOCTPOCHUE UX I'PaPHUKOB.

CreneHHas (yHKIMS C HAaTypaJbHbIM M LieJbIM Ioka3areneM. E€ cBolicTBa M rpaguk.
CpoiicTBa 1 rpaduK KOpHA N-OM CTeneHW Kak (PYHKIMH OOpaTHOM CTENEHH C HATYpaJbHBIM
IIOKA3aTeJIEM.

[Toka3zarenbHas U Jorapudmuueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonp3oBanue
rpaduKoB QYHKIUH U pelIeHNs] ypaBHEHUH.

TpuroHomerpuyeckas OKpPYKHOCTb, OIpPEAEICHUE TPUTOHOMETPHUUECKUX (YHKLUH
YKCJIOBOTO apryMeEHTA.

@OyHKIMOHANIbHbIE 3aBUCUMOCTH B pEaJIbHBIX Ipolieccax U siBeHUsX. I’ papuku peanbHbIX
3aBUCUMOCTEM.

Hauyana mareMaTH4ecKkoro aHajimsa

ITocnenoBaTenbHOCTH, CIIOCOORI 3aIaHUsl OCIeA0BaTeIbHOCTEH. MeTo 1 MaTeMaTHYECKO
UHAYKIUU. MOHOTOHHBIE M OTpPaHUYEHHBbIE MOCIEA0BaTENbHOCTH. VcTOpusS BO3HUKHOBEHUS
MaTEeMaTUYECKOI0 aHaJIn3a KaK aHaJln3a OECKOHEUHO MaJIbIX.

Apudmernueckass U reomerpuueckas — mporpeccud. beckoHeuHo — yObiBaromias
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO yOBIBAIOLIEH T'€OMETPUUECKOM Mporpeccuu.
JIuHeHbIl W OKCHIOHEHLHMaNbHBIA pocT. Yucno e. Popmyna CIOXKHBIX IPOLECHTOB.
Hcnonp30BaHne IPOrPECCUM IS PELIEHUs] pEAJIBHBIX 3aa4 IPUKJIAIHOTO XapaKTepa.

HenpepbiBHble ¢GyHKIMH M UX cBoHcTBa. Touku pa3pbiBa. ACHMOTOTHI TI'padUKOB
¢yuknuii. CBoiicTBa (QyHKUMN HENpephIBHBIX Ha OTpe3ke. Meron MHTEpBAJIOB ISl PELICHUS
HepaBeHCTB. [IprMeHeHne CBOMCTB HEeNPEephIBHBIX (YHKIIHUM JIsl peIIeHns 3a/1a4.

[lepBas u BTOopas npousBoaHbie GyHKIMH. OnpenenecHue, TeOMeTpUIECKUl U U3MIECKUit
CMBICI POM3BOAHON. YpaBHEHUE KacaTeNbHOUN K rpaQuKy QyHKIIUH.

[Tpou3sBoiHbIEe 3neMeHTapHbIX QyHKIUH. [Ipon3BoiHAs CyMMBbI, TPOU3BEICHUS, YACTHOTO
Y KOMITO3UIMU (QYHKIUH.

MmuoxecTBa H JIOTHKA

MHoecTBO, ONepaluyi HaJl MHOXKECTBAMU M MX cBoMcTBa. Jlnarpammsl Jiliepa—BeHnHa.
[IpMeHeHrne TeopeTUKO-MHOKECTBEHHOIO amnmnapara JJis ONMCaHHUs peajbHBbIX MPOIECCOB U
SBJICHUH, IPU PELICHUU 3a]1a4 U3 IPYTUX y4eOHBIX MPEIMETOB.

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



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIN3A» (YIJIYBJIEHHBIA YPOBEHDB) HA
YPOBHE CPEJHEI'O OBHIEI'O ObPA30OBAHUSA

JIMYHOCTHBIE PE3YJIbTATHBI

1) rpaaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIUU  OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHIMCKOr0 OOIIECTBA, MPEJCTABIEHHWE O MaTEeMaTHYECKHX OCHOBaX
(GYHKIIMOHUPOBAHUST PA3IUYHBIX CTPYKTYp, SBICHHUI, Mpolenyp TIpakJaHCKOro oOuiecTBa
(BBIOOpBI, OIMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATh C COLMAIBHBIMU WHCTUTYTaMH B
COOTBETCTBUH C UX (PYHKIMSIMHU U Ha3HAYCHHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMSA:

c(OPMHPOBAHHOCTh POCCUHCKOM TPaKJaHCKON MIACHTUYHOCTH, YBOKEHUS K MPOILIIOMY U
HACTOALLIEMY POCCUKMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHUCKHUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJbl, HUCIOIb30BAHUE 3TUX JIOCTUKEHUN B
JIPYTUX HayKax, TEXHOJIOTUAX, cepax SKOHOMHKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAaHHME JYXOBHBIX IICHHOCTEH  pOCCHUHCKOro Haponaa, c(HOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, STUUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTIDKCHUN HAyKH U JCSATENBHOCThIO YYEHOIO0, OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHHE
YCTOMUYMBOTO OYAYIIETO;

4) 3cTeTMYECKOr0 BOCTIMTAHMS:

3CTETUYECKOE  OTHOLIEHHWE K  MHUpPY, BKJIIOYasg  3CTETUKY  MaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, pEHICHWH, pacCyKIEHUl, BOCIHPHUUMUYUBOCTh K
MaTEeMaTUYECKUM aCIeKTaM pa3Iu4yHbIX BUJIOB UCKYCCTBA;

5) ¢pusuveckoro BOCNUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMAaTUYECKUE 3HAHUS B MHTEpPECaX 3J10POBOTO
u 0e3omacHoro oOpa3a >KHU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO (310pOBOE
MUTaHue, cOATaHCUPOBAHHBIM PEKUM 3aHATUN U OTIIbIXA, pEryJisipHas Gpu3nueckas akTHBHOCTH),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MIPH 3aHITHIX CIIOPTHBHO-030POBUTEIHHON JIEATETLHOCTHIO;

6) TPY/10BOT0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYNly, OCO3HAHHE IIEHHOCTH TPYI0JI00Us, HHTEpEC K Pa3IUYHbIM cdepam
npohecCHOHANBEHOM JEeSITEeNbHOCTH, CBSI3aHHBIM C MAaTeMaTUKON U e€ MPHIOKEHUSIMU, YMEHUE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccur U peaTu3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIE TJIaHbl, TOTOBHOCTh M CIHOCOOHOCTh K MaTeMaTHYeCKOMY OOpa3oBaHHUIO U
caM00Opa30BaHMIO Ha MPOTSIKEHUU BCEH )KU3HU, TOTOBHOCTh K aKTUBHOMY yYaCTHUIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HAIIPaBICHHOCTH,

7) IKOJIOrM4eCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh JKOJIOTMYECKOW KYyJIbTYpbl, TOHUMAHWE BIUSHUS COIUAIBHO-
HSKOHOMHUYECKHUX TIPOLECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
I00AaNFHOTO — XapakTepa  JKOJOTHYECKHX  MpoOieM, OpHeHTaluus Ha  [pPUMEHEHHE
MaTeMaTHUYECKUX 3HAHUN Ul pelIeHHs 3a7ad B 00JacTH OKPYKAIOUIEH Cpelbl, MIaHUPOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JIsl OKPYKAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:



c(OpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pasBUTHSI HayKH W OOILIECTBEHHOW MPAKTHKH, TOHUMAHUE MaTEMAaTUYECKOM HayKH Kak chepsl
YeJI0BEUCCKOM JACATCIIbHOCTH, 3TAIIOB eé Pa3sBUTHA U 3HAYUMOCTU IJId pa3BUTHA LUBHUJIM3allWUU,
OBJIaJICHUC A3BIKOM MAaTCMAaTUKU U MaTeMaTHYEeCKOMN Ky.]IbTypOfI KakK CpCACTBOM IMO3HAHUA MUPA,
TOTOBHOCTL OCYIICCTBJIATHL IMMPOCKTHYIO U UCCICAOBATCIILCKYIO ACATCIIBHOCTh HHANBUAYAJIbHO U
B IpYIIIIE.

METANPEAMETHBIE PE3YJIbTATDBI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

Ba3oBrble JJornueckue aeiicTBu:

BBIABJIATE MW XAPAKTCPU30BATH CYHICCTBCHHLIC IIPHU3HAKKW MATCMAaTUUYCCKHUX OG'LCKTOB,
NOHATUH, OTHOWICHUHA MEXAY TMOHATUAMH, (OPMYTUPOBATH ONPEACICHUS  MOHSATHIA,
YCTaHABIIMBATh CYIIECTBEHHBI NpPH3HAK KIACCU(PUKAIUU, OCHOBAHUSA [UIsi 000OIIeHUS U
CPaBHEHHUsI, KpUTEPUN TPOBOAUMOI0 aHAIN3a;

BOCIPUHUMATh, (HOPMYIHpPOBaTH U MPEOOPa30BBIBATH CYXKIEHUS: YTBEpAUTEIbHBIC U
OTpHUIATENIbHbIC, EANHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE,

BBISIBJISITH MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3H M MPOTUBOpEUUs B (pakTax,
NaHHBIX, HAOMIONEHUSX U  YTBEPXKICHHUSX, MpeasiaraTb KPUTEPUU ISl  BBISBJICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUIL;

ACIaTb BBIBOJbI C HCIIOJIB30BAHWEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX W HWHAYKTHBHBIX
YMO3aKJIIOYEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MAaTEMATUYECKUX YTBEPKACHUU (IIpsIMbIE U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXKICHHS U BHIBOJIBI;

BbIOUpaTh CcHoco0 pemieHus YydeOHOW 3afaud (CpaBHHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh HauboJee MNOAXOASIMM ¢ Y4ETOM CaMOCTOSTEIbHO BBIJCIEHHBIX
KPUTEPHEB).

ba3oBble nccienoBarebckme 1eicTBUA:

MCIIOJIb30BaTh BOIIPOCHI KaK MCCIIE0BATENbCKUIM MHCTPYMEHT MO3HAHUA, POPMYIUpPOBATh
BONPOCH], (UKCHPYIOIIME MPOTUBOpEUYHe, MpoOjeMy, yCTaHaBIMBaTh HCKOMOE U JaHHOE,
(dbopMHUpPOBATH THIOTE3Y, APTYMEHTUPOBATh CBOIO MTO3UIUIO, MHEHHUE;

IIPOBOAMTH  CaMOCTOSITEJIbHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEAOBAHHUE IO
YCTQHOBJICHUIO OCOOEHHOCTEHl MaTeMaTH4ecKOro OOBEeKTa, SIBIECHHUS, MpPOILEcCa, BbISBICHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SIBICHUSMH, TPOLIECCaMH;

CaMOCTOSTENIbHO (hOpMYyTUpOBaTh 000OIIEHNsT M BBIBOJIBI MO pe3ybTaTaM MPOBEIEHHOTO
HaOJII0/IEHUs, UCCIIEI0BaHMS, OLIEHUBATh JOCTOBEPHOCTh MOJIYUEHHBIX PE3YyJbTaTOB, BHIBOJOB U
000011IeHHNI];

IMPOTrHO3UPOBATE BO3ZMOXKHOC PAa3BUTHC IPOLECCAa, a TAKKE BbIABHUIaTh MPCAINIOIOKCHUA O
€T0 pa3sBUTUH B HOBBIX YCIIOBHAX.

Pabora ¢ nnopmanmeii:

BBISBJISITH JeUIIUTHI HHPOPMAIINH, JAHHBIX, HEOOXOAUMBIX JII OTBETAa Ha BOIPOC U IS
pelleHus 3a1a4H;

BbIOMpaTh HWHGOPMAIMIO M3 HCTOYHHUKOB  Pa3UYHBIX THUIOB, AaHAJIU3UPOBAThH,
CUCTEeMATHU3UpPOBaTh W MHTEPHPETUPOBATH HH(OpPMALMIO pPa3IMYHBIX BHJIOB U  (QOpM
MpeJICTaBICHHUS,



CTPYKTypupOBaTh  WHGOpMalLMIO, TPEACTaBIATb €€ B  pa3iMuHbIX  ¢opMmax,
WITIOCTPUPOBATh IpadUuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMK 1O CaMOCTOATENBHO  C(HOPMYINPOBAHHBIM
KPUTEPHSIM.

KoMMyHUKAaTHBHBbIE YHHMBepcaabHbIe yueOHbIe AeiicTBUSA

OO0uenne:

BOCIPUHUMATh U (OPMYITUPOBATH CYXKJICHUS B COOTBETCTBHM C YCIOBUSIMU M IEISIMU
oOuIeHus1, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHS] B YCTHBIX U MUCHMEHHBIX
TEKCTax, JaBaTh IMOSCHEHUS IO XOAY pEHICHHs 3a/ladd, KOMMEHTHPOBATh IOJIYYECHHbBIN
pe3yJbTarT;

B X0z€e OOCYX/JIEHHUS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYXKIAeMON TEMBbI, MPOOIEMBI,
pemaeMoil 3a1auy, BBICKA3bIBATh WJIEH, HALIEIEHHbBIE HAa MOMCK PELIEHMsI, CONOCTABISATh CBOU
CYXJIEHUS C CYXACHUSAMH APYrHMX YYaCTHHKOB JUANOTa, OOHAPY>KUBATh PAa3IM4KUe U CXOICTBO
MO3UIHUI, B KOPPEKTHOH opMe GOopMyTUpOBaTh Pa3HOTIACHS, CBOM BO3PAKECHHUS;

MPEJICTaBIATh PE3yNbTaThl PEUICHHs 3a/layd, DKCIEPUMEHTa, HCCIEeIOBAaHUS, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpAaTh (QopMaT BBICTYIUICHUS C Y4ETOM 3aJady MpPEe3CHTAluu U
0COOCHHOCTEH ayAUTOPHH.

PeryasiTUBHBIE YHHBepcaabHble yueOHbIe AeiicTBUSA

Camoopranusauus:

COCTaBJIATh IUIAH, QJITOPUTM PELICHUS 3aJaud, BbIOMpaTh CIOCOO pElIeHUs ¢ y4ETOM
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHTHI PEIICHU ¢ y4€TOM HOBOM MH(OPMALIUK.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

BJIa/IETh HaBBIKAMH MMO3HABATEIBHON pe(IeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JACHCTBUI
U MBICIUTENBHBIX IMPOLIECCOB, HUX pe3yJdbTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS TTPOLIecca U pe3ybTaTa PelIeHNs MaTeMaTHYeCKON 3aj1au;

NPEBUICTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IPH PEIICHHH 3a]1a4d, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATEIBLCTB, JaHHBIX, HAIIEHHBIX OIMIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBME pe3ysibTara LEIM M YCIOBUSM, OOBICHATH NPUYUHBI
JOCTYDKEHUSI WM HEJAOCTHXKEHMsI Pe3ylbTaTOB JESATEIbHOCTH, HAXOIUTh OIIMOKY, /1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSITEILHOCTD:

NOHUMAaTh M HMCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHOW M MHIUBHUIYaJIbHON pabOThl IpHU
pelieHnn ydeOHBIX 3aJay, NPUHUMATh II€JIb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH
OpraHU3aIMI0 COBMECTHOW palOThI, paclpeAcisTh BUIBI pabOT, MTOTOBAPUBATHCS, OOCYKIATh
MIPOIIECC U PE3YIbTAT paboThl, 00001IaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B IpyNmHoBbIX (opMax paboThl (00CyXkIeHHs, OOMEH MHEHUN, «MO3TOBBIE
HITYpPMBI» U HWHBIE), BBIMOJHATH CBOIO 4YacTb pabOThl U KOOPAMHUPOBATH CBOM JIEHCTBHS C
JPYTUMH 4JIEHAaMH KOMAaHJbl, OLIEHWBAaTh KAaueCTBO CBOEro BKJaJa B OOMIMH NPOIYKT IO
KPUTEPHIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBUS.

MNPEIMETHBIE PE3YJIBTATHBI
K konny o0ydenust B 10 kiaacce oOydaromuiicss HOTyYUT CIAEAYIONIME MPEIMETHbIE Pe3YyIbTaThl



M0 OTIEIBHBIM TeMmaM pabodeil mporpamMmbl  y4eOHOro Kypca «Anrebpa W Havaia
MaTEMaTHUYECKOTO aHAIIN3a»!

Yuciia 1 BHIYMCIICHHUS:

CBOOOJTHO OTIEPUPOBATH MOHATUAMU: PAMOHAIBHOE YHCIIO, OECKOHEUHAs! TEPUOMUECKas
IpoOb, MPOIEHTHI, WPPAMOHAIFHOE YHCIO, MHOXKECTBA PAlMOHAIBHBIX M JACHCTBUTEIBHBIX
4yuCel, MOAYJIb JEHCTBUTEIBHOIO YUCIIA;

NPUMEHSTH IpOOH U MPOLIEHTHI AJIsl PEIICHUs IPUKIAIHBIX 334 U3 Pa3IMYHBIX OTpaciei
3HAHUU U peajbHOU KU3HU;

NPUMEHSTh NPUOIIKEHHBIE BBIYMCICHUS, MpaBWIa OKPYIJICHUS, MPUKUIKY U OLEHKY
pe3yJibTaTta BEIYUCIIEHU;

CBOOOJTHO ONEpPUPOBATH IMOHATHUEM: CTENEHb C LEJNbIM II0Ka3aTeleM, HCIOIb30BaATh
HNOIXOAALIYI0 (OpPMY 3alHCH JCUCTBUTEIBHBIX YMCEN JJIs PEIICHHs MPAaKTUYeCKHX 3a1ad U
IIPEJICTaBICHUS JaHHBIX;

CBOOOIHO OMEPUPOBATH MOHATHEM: apU(PMETUUECKUN KOPEHb HATYpPaJIbHOM CTETEHU;

CBOOOHO ONEPUPOBATH MOHATHUEM: CTEIIEHb C PAIIMOHAIBHBIM TOKa3aTelIeM;

CBOOOZHO ONEpUPOBATH MOHATUSMU: JorapudmM 4Yucia, OECATHYHBIE W HATypajbHbIC
JorapudMmBbl;

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

OIIEpUPOBATh NOHATUIMHU: APKCUHYC, APKKOCUHYC U ApKTaHI'€HC YMCIIOBOIO apryMeHTa.

YpaBHeHus1 U HepaBEeHCTBA:

CBOOOAHO  ONEpUpPOBaTH  MOHATHUSAMHU:  TOXIECTBO, ypaBHEHHE, HEPaBEHCTBO,
PaBHOCWJIbHBIE YPABHEHUS U YPABHEHUS-CIIEACTBUS, PABHOCUIIbHbIE HEPABEHCTBA;

OPUMEHSTh pa3IUYHbIe METOAbl PELICHUS PALMOHAIBHBIX U JPOOHO-PAlMOHAIBHBIX
YPaBHEHUH, IPUMEHATh METOJI UHTEPBAJIOB [ PEIICHUs HEPABEHCTB;

CBOOOJTHO ONEpUPOBaTh MOHATHSAMU: MHOTOYJIEH OT OJHOW MEPEeMEHHOH, MHOTOWIEH C
HeNbIMU KO3 (GUIMEHTaMH, KOPHHM MHOTOYIEHA, MPUMEHSTHh JIeJeHHEe MHOrowIeHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMmy be3y u reopemy Buera nis pemenus 3aaau;

CBOOOZHO ONEpUpoBaThb NOHSTUAMM: CHCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHla,
OnpeAenuTeNb MaTpulbl 2 X 2 W €ro TreOMEeTPUYECKUH CMBICI, MCIONb30BaTh CBOMCTBA
onpenenuTens 2 X 2 Juid BBIYUCIEHUS €ro 3HAYEHUs, IPUMEHATh ONPEICIUTENN IS PELIECHUS
CHUCTEMBI JIMHEWHBIX YPaBHEHMM, MOJAEIUPOBATH PEAIBHBIE CUTYAallUH C IMOMOIIBIO CHUCTEMBI
JUHENHBIX YPABHEHMM, HCCIEN0BaTh IIOCTPOEHHBIE MOJEIM C IIOMOLIBIO MAaTpUll U
OIpEACIUTENEH, UHTEPIIPETUPOBATH MTOJIYYE€HHBIN PE3YIIbTaT;

MCIIOJIb30BaTh CBOMCTBA JEMCTBUI ¢ KOPHIMHU JUIsl TpeoOpa3oBaHMsl BbIpaKEHU;

BBIMOJHATh NPEoOpa3oBaHMsI YHCIOBBIX BBIPAKEHUH, COAEpXKAIUX CTENEHH C
paloHaIbHBIM ITOKA3aTeNIeM;

UCIIONIb30BaTh  CBOWCTBA JorapuMoB i NIpeoOpa3oBaHUs  JIOTapUPMHUUYECKHX
BBIPAKECHMUI;

CBOOOJTHO ~ OINEpPUPOBATH  MOHATHAMHU:  HMppAlMOHANbHbIE,  IOKa3aTelbHbIE U
JorapupMHUECKUE YpaBHEHUS, HAXOAUTh UX PELICHHs C MOMOUIbI0 PAaBHOCUIIBHBIX MEPEXO0/I0B
WJIM OCYIIECTBIISAS IPOBEPKY KOPHEN;

INPUMEHSTh  OCHOBHBIE  TpPUTOHOMETpHuYeckue (QopMyiabl Uil  IpeoOpazoBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHU;



CBOOOJHO ONEpPUPOBATH IOHATHEM: TPUTOHOMETPHUUECKOE YypaBHEHHE, IPUMEHATh
HE00X0auMBbIe (POPMYIIBI ISl PEILICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpPaBHEHUI;

MOJICIMPOBATh pEAIbHBIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH BBIPAKEHUS,
yYpaBHEHHsI, HEpPABEHCTBAa 110 YCIOBHIO 3a/lauyM, KCCIECI0BATh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DOyHKuuM U rpapukm:

CBOOOJTHO ONEpUPOBaTh MOHATUAMU: (YHKIMS, CHOCOOBI 3aJaHMsl (PYHKLUHU, B3aUMHO
obpatHble (QYHKIIUH, KOMIO3UIMsS (PYyHKIUH, rpaduk (QYHKIUH, BBHIMOJIHATH AJIEMEHTapHbBIC
npeoOpa3oBanusi rpaduKoB PYHKITUH;

CBOOOJTHO OMEpPUPOBATh MOHATUSAMHU: OOJIACTH ONPEACICHHS M MHOXKECTBO 3HAYCHUU
byHKUIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO OIEPHPOBATH MOHATHAMHU: YETHBICE M HEUETHBIC (DYHKIUH, NEPUOTUYECKUE
(GyHKIMU, TPOMEKYTKM MOHOTOHHOCTH (DYHKIIMH, MaKCUMyMbl UM MHUHUMYMBI (YHKIUH,
HauOoJIbllIee M HaUMEHblIIee 3HaueHue (PYHKIUU Ha IPOMEKYTKE;

CBOOOJTHO OINEpPUPOBATH MOHATHSAMHU: CTENEHHass (DYHKIMS C HATypaJbHbIM MU LEJIBIM
nokasareseM, rpauk CTENeHHON (YHKLUMU C HaTypajbHBIM U LEJbIM IOKa3areneM, rpapux
KOpHs N-0M CTeNeH! Kak (pyHKIUU 0OpaTHOM CTENEeHU C HaTypallbHbIM MI0Ka3aTeleM;

ONEpPHPOBATh TOHATHUSAMH: JIMHEWHAs, KBaJpaTWyHas W ApOOHO-THHEHHass (QyHKIUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHUE U TIOCTPOCHUE UX TPa(pUKOB;

CBOOOJTHO ONEPHPOBATH MOHATUSAMH: ITOKa3aTelbHas W Jorapupmuueckas (yHKIUU, UX
CBOWCTBA U TpadMKH, HCIIOIB30BATh UX T'PAPUKH U PEIICHHUS YpaBHEHHIA;

CBOOOJTHO ONEpUPOBATh MOHATHAMM: TPUTOHOMETPHUECKAss OKPYKHOCTb, OINpe/eieHue
TPUTOHOMETPUUYECKUX (PYHKLUI YHUCIOBOIO apIyMEHTa;

UCIMOJIb30BaTh Ipaduku (QYyHKIMH A7 UCCIEI0BaHMs IPOLIECCOB M 3aBUCHUMOCTEH NpHU
peLIeHUH 3aJad U3 JPYruX y4eOHbIX MPEIMETOB M pealbHOW JKU3HH, BBIpaXaTb (hopMylamu
3aBHCHUMOCTH MEX/y BeTUUYNHAMM;

Hauana MaTeMaTH4eCKOro aHAJIN3a:

CBOOOJTHO OIEPHUPOBATH TMOHATHAMHU: apUPMeTHIecKas M TeOMETpUYecKas MpOrpeccus,
0ecKkOHEUHO yObIBaroIlasi FreOMETpUUecKas MPOrpeccusi, TMHENHBIA U SKCIIOHEHIIMABHBIN POCT,
(dopMyIa CI0XHBIX MPOIIEHTOB, UMETh NIPECTABICHNE O KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCHH VIS PELICHUs PEeaIbHBIX 33/1a4 MPHKIJIAHOIO XapaKkTepa;

CBOOOJTHO  ONEpUPOBaTh  MOHATHSAMM:  IOCJIEAOBAaTENBHOCTh,  CIOCOOBI  3a/laHUs
M0CJIEI0BAaTENbHOCTEN, MOHOTOHHbBIE M OpPaHMYEHHBIE ITOCIIEA0BATEIbHOCTH, TOHUMATh OCHOBBI
3apOXKIECHUSI MATEMaTUYECKOI0 aHAJIN3a KaK aHajan3a OECKOHEYHO MaJblX;

CBOOOJTHO OTIEPHPOBATH MOHATUSMH: HEMPEPBIBHBIC (DYHKIIMH, TOYKH pa3pbiBa Trpaduxa
(GYHKIIMH, aCUMIITOTHI rpaduka QyHKINY;

CBOOOJTHO OTIEPHPOBATH TOHSATHEM: (DYHKIWS, HENpepbIBHAas Ha OTpe3Ke, TMPUMEHSTh
CBOICTBa HEMPEePBhIBHBIX (QYHKIIMH JJIsl pelIeHus 3a/1a4;

CBOOOJTHO ONEpUpOBaTh IMOHATHUSMHU: TiepBas W BTOpass MPOMU3BOJHBIE (HYHKIIUH,
KacaTenbHas K rpaduky QyHKINY,

BBIYUCIIAAT TPOU3BOJHBIE CYMMBI, IPOU3BEJIEHHs, YaCTHOTO W KOMIIO3UIMH JBYX
(byHKUMH, 3HaTh TPOU3BOIHBIE JIEMEHTAPHBIX (YHKINH;

UCTIOJTF30BaTh TE€OMETPUICCKHIA U PU3UIECKUI CMBICI POU3BOIHOM TS peIICHHS 3a/1ad.

MHoxkecTBa M JIOTHKA:



CcBOOOJIHO ONEPUPOBATH MOHATHSIMU: MHOXKECTBO, OTIEpallMK HaJl MHOXKECTBAMH;

UCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN aIllapar Uisi ONMCAHKS PEAIbHBIX IIPOLECCOB
U SIBJIGHUH, IPY PELICHUH 3a/1a4 U3 JPYruX y4eOHBIX MPEIMETOB;

CBOOOJTHO ONEpUPOBATh TMOHATHSAMM: OIpEIeNeHHE, TeopeMa, YpaBHEHHE-CIEICTBHE,
CBOWCTBO MaTEeMaTHYECKOro OOBEKTa, JOKa3aTeJbCTBO, pPABHOCHIBHBIC YypaBHEHUS U
HEPABEHCTBA.

K konmy oOydenums B 11 kiiacce oOydaromuics TMOJYYUT CIEAYIOIIHE MPEIMETHBIC
pe3yibTaThl 1O OTJACJIBHBIM TeMaM pabodeil mporpaMmsl yueOHOro Kypca «AusreOpa v Havaia
MaTEMaTHYECKOTO aHAIIU3a»:

Yuciia 1 BBIYUCICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATUSAMH: HATypajJbHOE W MEJ0€ YHCIO, MHOXECTBa
HaTypaJIbHBIX U LENbIX YHUCEN, UCIIOIb30BaTh MPU3HAKU AeaumocTtu nenbix yucen, HOJ u HOK
HaTypaJbHBIX YMCEN IS PEIICHM 3a1a4, IPUMEHATh alroput™ EBximna;

cBOOOJIHO ONEpUPOBaTh MOHATUEM OCTATKa [0 MOJIYJIIO0, 3alIUChIBATh HATYPAJIbHbIC YKCIIA
B PA3JIMYHBIX TO3ULIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJTHO ONEpUPOBATh MOHATHSMU: KOMIUIEKCHOE YHCIO U MHOXECTBO KOMIUIEKCHBIX
qucell, MPeICTaBIATh KOMIIJIEKCHBIE YHCIIA B alreOpandeckoil 1 TpUrOHOMETPUUECKO (opme,
BBITOJIHATH apUPMETHIECKHUE OTIEPALMU C HUMH U N300paXkaTh HA KOOPIMHATHON TUIOCKOCTH.

YpaBHeHusi 1 HepaBeHCTBAa: CBOOOJHO OINEPUPOBATh MOHATHUSMU: HPPALMOHANIBHBIE,
[OKa3aTelbHbIE U JIOTapU(PMHUUECKUE HEPABEHCTBA, HAXOAUTh MX pEIICHUS C I[OMOILbIO
PaBHOCHIIBHBIX IIEPEXO0JIOB;

OCYILECTBIIATH OTOOP KOPHEH MpH peIIeHUH TPUTOHOMETPUUYECKOI'O YPaBHEHUS;

CBOOOJTHO OIEPUPOBaTh IOHATUEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, IPUMEHSAThH
HEo0X01uMble (OPMYIIbI JUIsl PELLICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OIEPUPOBAThH MOHATUAMHU: CUCTEMA M COBOKYITHOCTh YPaBHEHUIl U HEPABEHCTB,
PaBHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CJIEICTBYS, HAXOAUTh PELIECHUs CUCTEMBI U COBOKYITHOCTEH
palMOHANIBbHBIX, HWPPALMOHAIbHBIX, IOKA3aTENbHbIX M JIOTapU(MUYECKUX ypaBHEHUH U
HEPaBEHCTB;

pemarh panuoHaNbHBIE, HPpPALMOHAIbHbBIE, IIOKa3aTeJbHbIe, JIOTapU(PMHUUECKUEe U
TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA, COJIEp KAINe MOAYJIN U ITapaMeTPBhL;

OPUMEHSATH TpaduuecKre METOJIbl JUIsl PEIICHUs] YpaBHEHUHM 1 HEPaBEHCTB, a TaKkKe 3a/1ad
C mapaMeTpaMu;

MOJENIUPOBaTh pealibHble CUTYallMM Ha s3bIKe airedpbl, COCTAaBIATh BBIPAXKEHUS,
YPaBHEHUs, HEPABEHCTBA U HUX CHUCTEMBI II0 YCIOBUIO 3aJa4d, HCCIENOBATH IIOCTPOCHHBIE
MOJIEJIH C UCII0JIb30BAHMEM armapaTa anreOpbl, THTEPIPETUPOBATh [TOJYYE€HHBIN pe3ylbTar.

DyHKIUHA U TPaPUKH:

CTPOUTH Tpa@UKU KOMMO3UIMHA (DYHKIUN C IMOMOIIBIO AJIIEMEHTApPHOIO HCCIEIOBAHUS U
CBOMCTB KOMITO3ULIUU ABYX (PYHKIIMIA;

CTPOUTh TeOMeTpUYecKue o0pa3bl YpaBHEHHMH W HEPABEHCTB HA KOOPAMHATHOU
IIJIOCKOCTH;

CBOOOJTHO OTIEPHPOBATH MOHATHAMMU: TPaUKU TPUTOHOMETPUUECKUX (DYHKIIHIA;

OPUMEHATH QYHKIMM I MOJICTUPOBAHMS U UCCIIEIOBAHUS PEAbHBIX MPOLIECCOB.

Hayana maTemaTHueckoro aHajamsa:



UCTIONIB30BaTh MPOM3BOIHYIO [UISI WCCIENOBaHUS (DYHKIIMM Ha MOHOTOHHOCTh U
KCTPEMYMBI;

HAXOJUTh HaNOOJbIIIEEe U HAMMEHbIIICE 3HAYCHHS (DYHKIIMU HEMPEPHIBHON HA OTPE3KE;

MCIIOJIb30BaTh MPOU3BOIHYIO ISl HAXOXKICHHSI HAWIYYIIErO PEIICHHs B MPUKIIATHBIX, B
TOM YHCJIE€ COIMAIBHO-DKOHOMUYECKHUX, 3aJa4ax, JJs ONPEACNCHUS CKOPOCTH M YCKOPEHUs
nporiecca, 3aIaHHOTO (GOPMYIIOH HITH rpadUuKoM;

CBOOOJTHO OTIEPUPOBATH MOHITHUAMU: TIEPBOOOPA3Hasi, ONPEEIEHHBIA UHTETPANI, HAXOAUTh
NepBOOOPA3HbIC AJIEMEHTAPHBIX (YHKIHMHA W BBIYUCIATH UHTErpan mo ¢opmyne Hproorona-
JlelOnuma;

HAXOJHTh IJIOMAJH IJIOCKUX (QUTYP U OOBEMBI TEJ C MOMOIIBIO0 HHTETPAIA;

UMETh TPEJCTABICHUE O MATEeMAaTUYECKOM MOJCIUPOBAHMHM HA TMPUMEPE COCTABICHUS
muddepeHIMaTbHBIX YPaBHEHHUI,

peliaTh MPUKIAJHBIE 33[a49i, B TOM YHCJIE COIMATBbHO-YKOHOMHYECKOTO U (PU3NIECKOTO
XapakTepa, CpeICTBAMH MAaTEeMaTHIECKOTO aHAJIN3A.



TEMATHYECKOE INTAHUPOBAHHME

10 KJIACC
Ne HaumeHoBaHuUe pa3iesioB H KoauvectBo | KoHTpojibHBIE | DJIeKTPOHHBbIE (nudpossbie) o0pa3oBaTejibHbIE
n/n TeM NMPOrpaMMbl 4acoB padoThI pecypcebl

1 MHoxecTBO JeHCTBUTENBHBIX | 24 1 1.https://www.youtube.com/watch?v=1qUrsgb4UFg
qKCe. MHOrO4JICHBI. 2.http://mon.gov.ru.
PanmonaneHbie  ypaBHEHHS U 3.http://www.ed.qgov.ru
HepaBeHCTBAa. CHCTEMbI JIMHEHHBIX 4.http://www.edu.ru
YpPaBHEHUU.

2 Oynkuuu u rpaduku. CrenenHas | 12 1 1.https://www.youtube.com/watch?v=zVmNIWQAjwE
GYHKIHS C IIEJTBIM [TOKa3aTelIeM 2.http://mon.gov.ru

3 Apudmerndeckuii  kopeHb N-oii | 15 1
CTEICHH. HppanroHaibHbIe https://www.youtube.com/watch?v=2-kj-okphSU
YpaBHCHHSI.

4. [Toka3zatenbHast ¢bynknus. | 10 1 https://www.youtube.com/watch?v=q4A-GbrBBIQ
ITokazaTenbHble ypaBHEHUS.

> Jlorapuuiriecicas Pymicuns. | 18 L https://www.youtube.com/watch?v=TilaGKACcP-Q
JlorapudmMuueckue ypaBHEHHS.

6. TPHTOHOMCTPHHECKHE BIPWACHIA | 22 L https://www.youtube.com/watch?v=jmsMKJlizzY
U ypaBHEHWS.

7. [TocnemoBaTebHOCTH u| 10 1 http://www.edu.ru/
MIPOTPECCHH.

8. HenpepwiBHbIC ¢ysakuu. | 20 1 https://www.youtube.com/watch?v=vXrg7 WJIXMY
[TpousBonHas. https://www.youtube.com/watch?v=psftW4BMCY0Q

9. [ToBTOpeHwUe, 00o00mIeHue, | 5 2
cUCTEeMaTH3aIlUs 3HAHUH.

OBLIEE KOJIMYECTBO 136 10

YACOB 11O ITPOT'PAMME



https://www.youtube.com/watch?v=1qUrsqb4UFg
http://mon.gov.ru/
http://www.ed.gov.ru/
http://www.edu.ru/
https://www.youtube.com/watch?v=zVmNlWQAjwE
http://mon.gov.ru/
https://www.youtube.com/watch?v=2-kj-okphSU
https://www.youtube.com/watch?v=q4A-GbrBBlQ
https://www.youtube.com/watch?v=Ti1aGKAcP-Q
https://www.youtube.com/watch?v=jmsMKJIizzY
http://www.edu.ru/
https://www.youtube.com/watch?v=vXrg7_WJxMY
https://www.youtube.com/watch?v=psfW4BMCYoQ

IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBo 4acoB

DJ1eKTpOHHBbIE MU(PPOBHIE
Ne i/l Tema ypoka Bceer Kontpo HpakTu P unpp
JbHbIE YyecKHe o0pa3oBaTe/bHbIE PECYpPChl
0 padoThI padoThI
MHoxecTBO,  OIlepalli¥  Ha
1. P uv g 1 https://www.youtube.com/watch?v=ue8VCJkaK-0
MHO>KECTBAMHU U UX CBOHUCTBA
2. Juarpammbl Ditiepa-Benna 1 https://www.youtube.com/watch?v=ue8VCJkaK-0
https://studme.org/1452040825028/menedzhment/teoret
[Mpumenenue TEOPETHKO- iko-
3. MHOXXECTBEHHOTO ammapara i 1 mnozhestvennye predstavleniya primenenie_pri_mode
pelieHus 3a1a4 lirovanii sistem
yaklass.ru
PanmonannHbie yupca. )
OGbIKHOBEHHbE U  JECATHUHBIE https://www.yaklass.ru » deistvitelnye-chisla-9102 » ra...
4, 1
Ipobu, TPOIEHTHI, OeCKOHEUHbIE
MePUOINYECKHE 1podU
ParmonanbHbIe Yyucia. yaklass.ru
00 . .
5. PIKHOBCHHRIC M JICCATHHHbIC 1 https://www.yaklass.ru » deistvitelnye-chisla-9102 » ra...
Ipobu, TPOIEHTHI, O0eCKOHEUYHBIE
MepUONYECKHE Tpodu
resh.edu.ru
[Tpumenenue npobeit u
6. MIPOLIEHTOB TS pemenus 1 https://resh.edu.ru » subject » lesson

MIPUKJIATHBIX 3a/1a4

HCHBI paccMOTpECTh MPAKTUYCCKOC MPUMEHCHUE



https://www.youtube.com/watch?v=ue8VCJkaK-0
https://www.youtube.com/watch?v=ue8VCJkaK-0
https://studme.org/1452040825028/menedzhment/teoretiko-mnozhestvennye_predstavleniya_primenenie_pri_modelirovanii_sistem
https://studme.org/1452040825028/menedzhment/teoretiko-mnozhestvennye_predstavleniya_primenenie_pri_modelirovanii_sistem
https://studme.org/1452040825028/menedzhment/teoretiko-mnozhestvennye_predstavleniya_primenenie_pri_modelirovanii_sistem
https://studme.org/1452040825028/menedzhment/teoretiko-mnozhestvennye_predstavleniya_primenenie_pri_modelirovanii_sistem
yaklass.ruhttps://www.yaklass.ru ›%20deistvitelnye-chisla-9102%20›%20ra.../
yaklass.ruhttps://www.yaklass.ru ›%20deistvitelnye-chisla-9102%20›%20ra.../
yaklass.ruhttps://www.yaklass.ru ›%20deistvitelnye-chisla-9102%20›%20ra.../
yaklass.ruhttps://www.yaklass.ru ›%20deistvitelnye-chisla-9102%20›%20ra.../
resh.edu.ruhttps://resh.edu.ru ›%20subject%20›%20lesson/
resh.edu.ruhttps://resh.edu.ru ›%20subject%20›%20lesson/

NPOLEHTOB. - 3amaun.
HAy4YUTHCSI IPUMEHSITh TIOJYYCHHBIC TEOPETHYCCKUE
3HAHUS TP PellleHUH Pa3TUIHBIX THIIOB

5 resh.edu.ru
[Ipumenenue IpoOeii u
7. IIPOIICHTOB TS peLICHHS https://resh.edu.ru » subject » lesson
MPUKJIATHBIX 3a/1a4
resh.edu.ru
JlelicTBUTENbHBIC 4qHcIa. )
8. PAIMOHATBHEIE M HPPAIHOHATEHBIC https://resh.edu.ru » subject » lesson » conspect
qHCia
zaochnik-com.com
9 ApHudMETHYECKHE  OTepalun ¢ https://zaochnik-com.com » spravochnik » matematika
' JIEHCTBUTEIBHBIMI YACIAMU
10 KJIaccC. MoavJb e CTBUTEILHOIO
10 Moy AeHCTBUTEIBLHOTO YHUCIIA aucnaYouTube-Buneoxypcer DA VINCI
' 1 €ro CBOMCTBA
[TpubnuxEénnpie BBIYUCIICHHUS, https://de24.adygnet.ru/mod/resource/view.php?id=127
11. IIpaBWJIa OKPYIJIEHUS, IPUKUIKA U 35
OLICHKA pe3yNIbTaTa BBIYUCICHUN
1.https://zaochnik-
OCHOBHBIE ~ METOJBI  PEIICHUS . . )
com.com/spravochnik/matematika/systems/reshenie-
12. LENBIX U JAPOOHO-pAIMOHATBHBIX

YPaBHEHUI U HEPABEHCTB

tselyh-i-drobno-ratsionalnyh-neravenstv/
2. https://zaochnik-



resh.edu.ruhttps://resh.edu.ru ›%20subject%20›%20lesson/
resh.edu.ruhttps://resh.edu.ru ›%20subject%20›%20lesson/
resh.edu.ruhttps://resh.edu.ru ›%20subject%20›%20lesson%20›%20conspect/
resh.edu.ruhttps://resh.edu.ru ›%20subject%20›%20lesson%20›%20conspect/
zaochnik-com.comhttps://zaochnik-com.com ›%20spravochnik%20›%20matematika/
zaochnik-com.comhttps://zaochnik-com.com ›%20spravochnik%20›%20matematika/
https://www.youtube.com/watch?v=m46Mnr2-MuA
https://www.youtube.com/watch?v=m46Mnr2-MuA
https://de24.adygnet.ru/mod/resource/view.php?id=12735
https://de24.adygnet.ru/mod/resource/view.php?id=12735
https://zaochnik-com.com/spravochnik/matematika/systems/reshenie-tselyh-i-drobno-ratsionalnyh-neravenstv/
https://zaochnik-com.com/spravochnik/matematika/systems/reshenie-tselyh-i-drobno-ratsionalnyh-neravenstv/
https://zaochnik-com.com/spravochnik/matematika/systems/reshenie-tselyh-i-drobno-ratsionalnyh-neravenstv/
https://zaochnik-com.com/spravochnik/matematika/systems/reshenie-tselyh-i-drobno-ratsionalnyh-uravnenij/

com.com/spravochnik/matematika/systems/reshenie-
tselyh-i-drobno-ratsionalnyh-uravnenij/

OcHoBHBIC METOABI pemicHuAd

1.https://zaochnik-
com.com/spravochnik/matematika/systems/reshenie-
tselyh-i-drobno-ratsionalnyh-neravenstv/

13. €IbIX U IPOOHO-palMOHAIBLHBIX .
;paBHeHI/If/'IHIE HepaBI:;HL([JTB 2 . ) https;/lzao?hmk_
com.com/spravochnik/matematika/systems/reshenie-
tselyh-i-drobno-ratsionalnyh-uravnenij/
1.https://zaochnik-
com.com/spravochnik/matematika/systems/reshenie-
OCHOBHBIG METOAbI peHIeHI/Iﬂ . .
1 HEMBIX H ApOGHO-PALHOHATEHEIX tselyh-i-drobno-ratsionalnyh-neravenstv/ .
YpaBHEHUH U HEPABEHCTB 2 . . https;/lzao?hmk-
com.com/spravochnik/matematika/systems/reshenie-
tselyh-i-drobno-ratsionalnyh-uravnenij/
MHOTro4IeHsI oT OJIHOM 1.https://foxford.ru/wiki/matematika/deleniye-
15 MIEPEMEHHOIA. Henenue mnogochlena-na-mnogochlen
' MHOTOYJ€HAa Ha MHOIOWIEH C 2. https://resh.edu.ru/subject/lesson/5298/conspect/
ocratkoM. Teopema be3y.
HaXO)K}IeHI/Ie PAOIOHAJIBHBIX KODHCI\/'I MHOT'OYJICHA C ...
MHuoro4ieHsl C O CJIbIMHAU .
16 K05 DHITHCHTAMEL. Teopema https://ya-znau.ru » znaniya
Buera
17 Pemienne  cucreM  JIAHEHHBIX https://www.youtube.com/watch?v=k7kiOYWA7jq
YpaBHEHUI
18 Pemrenne  cucreM — JIMHEHHBIX https://www.youtube.com/watch?v=k7kiOYWA7]g
YpaBHCHHUU
19 Marpuiia CHCTEMBI  JTHHEHHBIX https://kpfu.ru/docs/F974037543/A G Ne .pdf

YpaBHEHU. Onpenenurens
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https://foxford.ru/wiki/matematika/deleniye-mnogochlena-na-mnogochlen
https://resh.edu.ru/subject/lesson/5298/conspect/
../../../Downloads/Нахождение%20рациональных%20корней%20многочлена%20с%20...https:/ya-znau.ru ›%20znaniya
../../../Downloads/Нахождение%20рациональных%20корней%20многочлена%20с%20...https:/ya-znau.ru ›%20znaniya
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MATPHULIbI 2X2, ero

FCOMeTpI/I‘ICCKI/Iﬁ CMBICJI u
CBOfICTBa; BBIYHMCIICHHUEC €ro
3HaA4YCHUA

Onpenenurens MaTpuibl 2X2, €ro

20 reOMETPUYCCKUI CMBICT u https://kpfu.ru/docs/F974037543/A_G_Ne_.pdf
CBOMCTBA; BBIYHCIICHHUE €ro
3HAYEHUS
I1
PHMCHEITHE ONPEASTUTE U https://kpfu.ru/docs/F974037543/A_G_Ne_.pdf
21 pEeUICHUST CHCTEMBbI  JIMHEHHBIX
YpaBHEHUU
P
CINCHHC NPICIIHRR 543 © https://kpfu.ru/docs/F974037543/A_G_Ne_.pdf
22 IIOMOII[BI0 CHUCTEMBI JIMHEHHBIX
YpaBHEHUU
P
CIICHHE NPICIAIHRR S4a% © https://kpfu.ru/docs/F974037543/A_G_Ne_.pdf
23 IIOMOIIBIO CHUCTEMBI JIMHEHMHBIX
ypaBHEHUH
KonTponbHas pabora:
24 "PanvioHanbHble  ypaBHEHUS U
HEpaBEHCTBA. CucreMsbl
JMHENHBIX YypaBHEHUN"
1.https://MossmaTeMaTuka.pd/ru/theory/view/Matematic
heskij-analiz/Funktcii-i-ih-svojstva-Obratnaya-
OyHKIMSI,  CMOCOOBI  3aJaHUA ; .
25 ¢byHkuu. B3auMHO 0OpaTHBIE funktciya-Kompozitciya/
YHKHHH. p N 2. https://www.youtube.com/watch?v=f4LME|GLj7U
¢bynkuuu. Kommnosumus ¢pyHkumi
26 I'pacduk GyHKIHH. https://ege-study.ru/preobrazovanie-grafikov-funkcij/

OneMeHTapHbIe TpeoOpa3oBaHUS



https://kpfu.ru/docs/F974037543/A_G_Ne_.pdf
https://kpfu.ru/docs/F974037543/A_G_Ne_.pdf
https://kpfu.ru/docs/F974037543/A_G_Ne_.pdf
https://kpfu.ru/docs/F974037543/A_G_Ne_.pdf
https://мояматематика.рф/ru/theory/view/Matematicheskij-analiz/Funktcii-i-ih-svojstva-Obratnaya-funktciya-Kompozitciya/
https://мояматематика.рф/ru/theory/view/Matematicheskij-analiz/Funktcii-i-ih-svojstva-Obratnaya-funktciya-Kompozitciya/
https://мояматематика.рф/ru/theory/view/Matematicheskij-analiz/Funktcii-i-ih-svojstva-Obratnaya-funktciya-Kompozitciya/
https://www.youtube.com/watch?v=f4LMEjGLj7U
https://ege-study.ru/preobrazovanie-grafikov-funkcij/

rpaduKoB PyHKIIHIA

27

28

29

30

Oo6nactp OTIpeIeIICHUS u
MHOXKECTBO 3HAYCHUH (YHKIUU.
Hymu  ¢ysxkuuu. [IpomexyTku
3HAK TIOCTOSIHCTBA

UErtapie u HEu€THBIE (DYHKIUU.
[Tepuonuueckue byHKIIH.
[TpomexyTku MOHOTOHHOCTH
byHKIIUN

Makcumymsl n MUHHMYMBbI
GbyHKIIH. HawuOoisiee u
HauMeHbIlIee 3HaueHue (QYHKIUH
Ha MPOMEKYTKE

JIuneinas, KBaJpaTU4yHas "
IpoOHO-NuHeHHas QYHKITUU

https://www.youtube.com/watch?v=jWX4QoRgWpA

https://www.youtube.com/watch?v={WX4QoRgWpA

https://www.youtube.com/watch?v={WX4QoRgWpA

https://www.youtube.com/watch?v=yndBY M7mkCE

31

DneMeHTapHOE WCCIEAOBaHUE H
MOCTPOEHUE  TpapUKOB  ITUX

byHKIUH

https://www.youtube.com/watch?v=cDOk3TNjogmM

32

33

34

DneMeHTapHOE WCCIEAOBaHUE H
MOCTPOEGHUE  TpapUKOB  ITUX

byHKIHIT
Crenenp ¢ LEIBIM I0KA3aTEIEM.

bunom HeroTona

CreneHp C IEIBIM MOKA3aTeJIEM.
bunom Herorona

https://www.youtube.com/watch?v=cDOk3TNjogmM

https://www.math10.com/ru/algebra/veroiatnosti/binomi

nalnaya-teorema/binominalnaya-teorema.html

https://www.math10.com/ru/algebra/veroiatnosti/binomi

nalnaya-teorema/binominalnaya-teorema.html

35

Crenennas byHKIHS c

https://www.yaklass.ru/p/algebra/9-klass/chislovye-



https://www.youtube.com/watch?v=jWX4QoRgWpA
https://www.youtube.com/watch?v=jWX4QoRgWpA
https://www.youtube.com/watch?v=jWX4QoRgWpA
https://www.youtube.com/watch?v=yndBYM7mkCE
https://www.youtube.com/watch?v=cD0k3TNjgmM
https://www.youtube.com/watch?v=cD0k3TNjgmM
https://www.math10.com/ru/algebra/veroiatnosti/binominalnaya-teorema/binominalnaya-teorema.html
https://www.math10.com/ru/algebra/veroiatnosti/binominalnaya-teorema/binominalnaya-teorema.html
https://www.math10.com/ru/algebra/veroiatnosti/binominalnaya-teorema/binominalnaya-teorema.html
https://www.math10.com/ru/algebra/veroiatnosti/binominalnaya-teorema/binominalnaya-teorema.html
https://www.yaklass.ru/p/algebra/9-klass/chislovye-funktcii-svoistva-chislovykh-funktcii-9132/stepennaia-funktciia-s-naturalnym-pokazatelem-12044/re-60fda931-efe7-4570-8f4b-6a43e62899de

HaTypaJbHbIM u LEIBIM
nokazareneM. EE cBolictBa U

funktcii-svoistva-chislovykh-funktcii-9132/stepennaia-
funktciia-s-naturalnym-pokazatelem-12044/re-

rpaduk 60fda931-efe7-4570-8f4b-6a43e62899de
KonrponbHas pabora:
36 "Crenennas byHKIHS. Eé
cBoiicTBa 1 rpaduk”
ApmbMeTmf e KOPEHD https://www.youtube.com/watch?v=W8HrSmoZ46M
37 HaTypaJlbHOM CTENEHH U  €ro
CBOICTBA
ApmbMemqf e KOpetb https://www.youtube.com/watch?v=W8HrSmoZ46M
38 HATypaJIbHOM CTEMEHH U  €ro
CBOICTBA
https://www.yaklass.ru/p/algebra/8-klass/funktciia-y-x-
[TpeoGpazoBanus YHCIIOBBIX funktciia-kvadratnogo-kornia-y-x-9098/preobrazovanie-
39 BBIPaKCHUH, COZIepIKaIIX irratcionalnykh-vyrazhenii-11017/re-16994afa-6a68-
CTENEeHU U KOPHH 4e8c-a8e5-8dfe96131d88
https://www.yaklass.ru/p/algebra/8-klass/funktciia-y-x-
[TpeoGpazoBanus YHCIIOBBIX funktciia-kvadratnogo-kornia-y-x-9098/preobrazovanie-
40 BbIpa)XEHUH, coJiepaKaIINX irratcionalnykh-vyrazhenii-11017/re-16994afa-6a68-
CTENCHU M KOPHH 4e8c-a8e5-8dfe96131d88
https://www.yaklass.ru/p/algebra/8-klass/funktciia-y-x-
ITpeoOpazoBanus YHCIIOBBIX funktciia-kvadratnogo-kornia-y-x-9098/preobrazovanie-
41 BBIp)XEHUH, coJiepaKaIIX irratcionalnykh-vyrazhenii-11017/re-16994afa-6a68-
CTENCHU M KOPHU 4e8c-a8e5-8dfe96131d88
42 HppanuoHanbsHble ypaBHEHHSI. https://4ege.ru/gia-matematika/65438-osnovnye-
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https://www.yaklass.ru/p/algebra/9-klass/chislovye-funktcii-svoistva-chislovykh-funktcii-9132/stepennaia-funktciia-s-naturalnym-pokazatelem-12044/re-60fda931-efe7-4570-8f4b-6a43e62899de
https://www.yaklass.ru/p/algebra/9-klass/chislovye-funktcii-svoistva-chislovykh-funktcii-9132/stepennaia-funktciia-s-naturalnym-pokazatelem-12044/re-60fda931-efe7-4570-8f4b-6a43e62899de
https://www.youtube.com/watch?v=W8HrSmoZ46M
https://www.youtube.com/watch?v=W8HrSmoZ46M
https://www.yaklass.ru/p/algebra/8-klass/funktciia-y-x-funktciia-kvadratnogo-kornia-y-x-9098/preobrazovanie-irratcionalnykh-vyrazhenii-11017/re-16994afa-6a68-4e8c-a8e5-8dfe96131d88
https://www.yaklass.ru/p/algebra/8-klass/funktciia-y-x-funktciia-kvadratnogo-kornia-y-x-9098/preobrazovanie-irratcionalnykh-vyrazhenii-11017/re-16994afa-6a68-4e8c-a8e5-8dfe96131d88
https://www.yaklass.ru/p/algebra/8-klass/funktciia-y-x-funktciia-kvadratnogo-kornia-y-x-9098/preobrazovanie-irratcionalnykh-vyrazhenii-11017/re-16994afa-6a68-4e8c-a8e5-8dfe96131d88
https://www.yaklass.ru/p/algebra/8-klass/funktciia-y-x-funktciia-kvadratnogo-kornia-y-x-9098/preobrazovanie-irratcionalnykh-vyrazhenii-11017/re-16994afa-6a68-4e8c-a8e5-8dfe96131d88
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https://www.yaklass.ru/p/algebra/8-klass/funktciia-y-x-funktciia-kvadratnogo-kornia-y-x-9098/preobrazovanie-irratcionalnykh-vyrazhenii-11017/re-16994afa-6a68-4e8c-a8e5-8dfe96131d88
https://www.yaklass.ru/p/algebra/8-klass/funktciia-y-x-funktciia-kvadratnogo-kornia-y-x-9098/preobrazovanie-irratcionalnykh-vyrazhenii-11017/re-16994afa-6a68-4e8c-a8e5-8dfe96131d88
https://www.yaklass.ru/p/algebra/8-klass/funktciia-y-x-funktciia-kvadratnogo-kornia-y-x-9098/preobrazovanie-irratcionalnykh-vyrazhenii-11017/re-16994afa-6a68-4e8c-a8e5-8dfe96131d88
https://www.yaklass.ru/p/algebra/8-klass/funktciia-y-x-funktciia-kvadratnogo-kornia-y-x-9098/preobrazovanie-irratcionalnykh-vyrazhenii-11017/re-16994afa-6a68-4e8c-a8e5-8dfe96131d88
https://www.yaklass.ru/p/algebra/8-klass/funktciia-y-x-funktciia-kvadratnogo-kornia-y-x-9098/preobrazovanie-irratcionalnykh-vyrazhenii-11017/re-16994afa-6a68-4e8c-a8e5-8dfe96131d88
https://www.yaklass.ru/p/algebra/8-klass/funktciia-y-x-funktciia-kvadratnogo-kornia-y-x-9098/preobrazovanie-irratcionalnykh-vyrazhenii-11017/re-16994afa-6a68-4e8c-a8e5-8dfe96131d88
https://www.yaklass.ru/p/algebra/8-klass/funktciia-y-x-funktciia-kvadratnogo-kornia-y-x-9098/preobrazovanie-irratcionalnykh-vyrazhenii-11017/re-16994afa-6a68-4e8c-a8e5-8dfe96131d88
https://4ege.ru/gia-matematika/65438-osnovnye-metody-reshenija-irracionalnyh-uravnenij.html

OcCHOBHBIE ~ METOABl  PEIICHUSA
UppalMOHATIBHBIX YpaBHEHUI

metody-reshenija-irracionalnyh-uravnenij.html

HppanmoHanbHbie ypaBHEHHSI. https://4ege.ru/gia-matematika/65438-osnovnye-
43 OCHOBHBIE ~ METOJBI  PEHICHUS metody-reshenija-irracionalnyh-uravnenij.html

HMPPALMOHAIIBHBIX YPABHEHUN

HppanroHaibHbIe ypaBHEHHS. https://4ege.ru/gia-matematika/65438-osnovnye-
44 OCHOBHBIE ~ METOJBI  pEIICHUS metody-reshenija-irracionalnyh-uravnenij.html

HMPPALMOHAIIBHBIX YPaBHEHUN

PaBHOCHJIBHBIE ~ IEPEXOIBI B https://4ege.ru/gia-matematika/65438-osnovnye-
45 pEIICHUH UppanroOHaIbHBIX metody-reshenija-irracionalnyh-uravnenij.html

ypaBHEHUH

PaBHOCHIIBHBIE — TIEpEXObl B https://4ege.ru/gia-matematika/65438-osnovnye-
46 peIICHUH UpparOHaIbHBIX metody-reshenija-irracionalnyh-uravnenij.html

ypaBHEHUH

PaBHOCHIIBHBIE — TIEpeXOIbl B https://4ege.ru/gia-matematika/65438-osnovnye-
47 pereHuH MppaMOHAIBHBIX metody-reshenija-irracionalnyh-uravnenij.html

YpaBHEHUU

PaBHOCHIIBHBIE ~— TIepexoAbl B https://4ege.ru/gia-matematika/65438-osnovnye-
48 pelieHnn UPPAIMOHATIEHBIX metody-reshenija-irracionalnyh-uravnenij.html

YpaBHEHUU

CpoiictBa u rpaduk KOpHS N-Oi
49 CTeNeH! Kak (QyHKIMH 0OpaTHOMH https://www.youtube.com/watch?v=0VL87X6VNDA

CTCIICHHU C HaTypaJbHbIM

II0Ka3aTciieEM

CpoiictBa u rpaduk KOpHS N-Oi
50 CTerneHu Kak (QyHKIMH oOpaTHOMH https://www.youtube.com/watch?v=0VL87X6VNDA

CTEIIEHH c HaTypaJIbHbIM
IIOKa3aTeneM



https://4ege.ru/gia-matematika/65438-osnovnye-metody-reshenija-irracionalnyh-uravnenij.html
https://4ege.ru/gia-matematika/65438-osnovnye-metody-reshenija-irracionalnyh-uravnenij.html
https://4ege.ru/gia-matematika/65438-osnovnye-metody-reshenija-irracionalnyh-uravnenij.html
https://4ege.ru/gia-matematika/65438-osnovnye-metody-reshenija-irracionalnyh-uravnenij.html
https://4ege.ru/gia-matematika/65438-osnovnye-metody-reshenija-irracionalnyh-uravnenij.html
https://4ege.ru/gia-matematika/65438-osnovnye-metody-reshenija-irracionalnyh-uravnenij.html
https://4ege.ru/gia-matematika/65438-osnovnye-metody-reshenija-irracionalnyh-uravnenij.html
https://4ege.ru/gia-matematika/65438-osnovnye-metody-reshenija-irracionalnyh-uravnenij.html
https://4ege.ru/gia-matematika/65438-osnovnye-metody-reshenija-irracionalnyh-uravnenij.html
https://4ege.ru/gia-matematika/65438-osnovnye-metody-reshenija-irracionalnyh-uravnenij.html
https://4ege.ru/gia-matematika/65438-osnovnye-metody-reshenija-irracionalnyh-uravnenij.html
https://4ege.ru/gia-matematika/65438-osnovnye-metody-reshenija-irracionalnyh-uravnenij.html
https://4ege.ru/gia-matematika/65438-osnovnye-metody-reshenija-irracionalnyh-uravnenij.html
https://www.youtube.com/watch?v=OVL87X6VNDA
https://www.youtube.com/watch?v=OVL87X6VNDA

Konrponsnas pabora: "CsoiicTBa

51 U TpaduK KOpHS N-OH CTENeHH.
HppannoHaiibHble YpaBHEHUSI»
https://nsportal.ru/shkola/algebra/library/2020/10/19/ste
Crenenp c palMOHAIbLHBIM .
52 . N pen-s-ratsionalnym-pokazatelem
ITIOKA3aTCJICM U €€ CBOUCTBA
https://nsportal.ru/shkola/algebra/library/2020/10/19/ste
Crenenp c palMOHAIBHBIM i
53 . N pen-s-ratsionalnym-pokazatelem
ITIOKA3aTCJICM 1N €€ CBOUCTBA
https://nsportal.ru/shkola/algebra/library/2020/10/19/ste
CTCHGHB C palrOHaJIbHBIM .
54 . N pen-s-ratsionalnym-pokazatelem
II0Ka3aTCcJICM U €€ CBOUCTBA
55 [MokazarenbHas  QyHKOusA, e https://urok.1sept.ru/articles/666456
CBOMCTBA U TpaduK
Hcnons3oBanue rpaduka https://il.tpu.ru/obuchenie-
56 byHKIHN JUTS peleHus article?key=82637¢627b01158a42e46b13f3213d98
YpaBHEHUU
Hcnons3oBanue rpaduka https://il.tpu.ru/obuchenie-
57 byHKIIH TSt pelieHus article?key=82637c627b01158a42e46b13f3213d98
YpaBHEHUU
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-
HOKaSaTCJ'IBHBIe ypaBHeHI/IH. .. . . . ..
58 OCHOBHEIE  METOMEL S pokazatelnaia-i-logarifmicheskaia-funktcii-
A pv 9160/metody-resheniia-pokazatelnykh-uravnenii-10962
TTOKA3aTCIIbHBIX ypaBHeHI/II/I
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-
HOKaSaTCJ'IBHBIe ypaBHeHI/IH. .. . . . ..
pokazatelnaia-i-logarifmicheskaia-funktcii-
59 OCHOBHBIE ~ METOJBl  PELICHHUS

[I0KA3aTEJIbHBIX YPAaBHEHUM

9160/metody-resheniia-pokazatelnykh-uravnenii-10962
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https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/metody-resheniia-pokazatelnykh-uravnenii-10962
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ITokasaTenbHble yYpaBHEHUS.

https://www.yaklass.ru/p/algebra/11-klass/logarifmy-

pokazatelnaia-i-logarifmicheskaia-funktcii-

00 OCHOBHEC  MCTOZE pf: HieHiA 9160/metody-resheniia-pokazatelnykh-uravnenii-10962
IIOKa3aTCJIbHBIX YPAaBHCHUHN
KonrponsHas pabora:
61 "IToka3zaTenbHast byHKIHS.
[lokazaTenbHble ypaBHEHUS"
62 Jlorapupm  umcma.  CBoiicTBa https://www.youtube.com/watch?v=n_Ntfgnjo9yk
norapudma
63 Jlorapupm  umcma.  CBoiicTBa https://www.youtube.com/watch?v=n_Ntfgnjoyk
nmorapupma
64 Jlorapupm  umcma.  CBoiicTBa https://www.youtube.com/watch?v=n_Ntfgnjoyk
nmorapupma
https://www.youtube.com/watch?v=n_Ntfgnjoyk
65 JlecaTuuHble W HaTypajbHBIC
Jorapu@msl
66 JleciTH4HBIE W HaTypajbHBIC https://www.youtube.com/watch?v=n_Ntfgnjoyk
Jorapupmbl
67 [MpeoOpa3oBanue BBIPOKCHHUH, http://kontromat.ru/?page_id=4334
COJIepKALIHX JIOTapU(PMBI
68 [TpeoOpa3oBanue BBIPOKCHHUH, http://kontromat.ru/?page_id=4334
coJIeprKaIIuX JorapudmMbl
. http://mschool.kubsu.ru/cdo/shabitur/kniga/sprav/nekfor
69 Hpeobpasosane BHIPANKCHIH, m/logarifm/logarifm.htm
COJIepKALIHNX JIOTapU(MBI
Morapudmimseckas hyxis, o https:_//in_fourok.ru/prezer!taciva-k-uroku-_ _
70 ’ logarifmicheskaya-funkciya-ee-svoystva-i-grafik-

CBOHCTBA U TpaduK

499807.html
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https://www.youtube.com/watch?v=n_Ntfgnj9yk
https://www.youtube.com/watch?v=n_Ntfgnj9yk
https://www.youtube.com/watch?v=n_Ntfgnj9yk
http://kontromat.ru/?page_id=4334
http://kontromat.ru/?page_id=4334
http://mschool.kubsu.ru/cdo/shabitur/kniga/sprav/nekform/logarifm/logarifm.htm
http://mschool.kubsu.ru/cdo/shabitur/kniga/sprav/nekform/logarifm/logarifm.htm
https://infourok.ru/prezentaciya-k-uroku-logarifmicheskaya-funkciya-ee-svoystva-i-grafik-499807.html
https://infourok.ru/prezentaciya-k-uroku-logarifmicheskaya-funkciya-ee-svoystva-i-grafik-499807.html
https://infourok.ru/prezentaciya-k-uroku-logarifmicheskaya-funkciya-ee-svoystva-i-grafik-499807.html

Jlorapupmuueckas QyHkuus, e

https://infourok.ru/prezentaciya-k-uroku-
logarifmicheskaya-funkciya-ee-svoystva-i-grafik-

& CBOICTBA U TpaduK 499807.html
1.https://il.tpu.ru/obuchenie-

Hcnonp3oBanue rpaduka article?key=82637c627b01158a42e46b13f3213d98
72 byHKIIH TSt pelieHus 2.https://www.youtube.com/watch?v=0_tvPXiZ8dE

YpaBHEHUU

Hcnonp3oBanue rpaduka https://www.youtube.com/watch?v=0_tvPXiZ8dE
73 byHKIIUN IS perieHus

YpaBHEHUU

Jlorapumuueckre  ypaBHEHHUSI. https://youclever.org/book/logarifmicheskie-
74 OCHOBHBIE ~ METOJBI  pEIICHUS uravneniya-1/

norapuMUYECKUX ypaBHEHUI

JlorapudmMuueckre  ypaBHCHHUSI. https://youclever.org/book/logarifmicheskie-
75 OCHOBHBIE ~ METOJBI  pEIICHUS uravneniya-1/

norapuMUYECKUX ypaBHEHUI

JlorapudmMuueckre  ypaBHCHUSI. https://youclever.org/book/logarifmicheskie-
76 OCHOBHBIE ~ METOJBI  PEIICHUS uravneniya-1/

Jorapu(PMUIECKUX YpaBHEHUM

PapHOCIIBHbIE  MEpEXOZEl B https://uztest.ru/abstracts/?idabstract=691343
77 pereHnn Jorapu@pMHUUECKUX

YpaBHEHUI

R https://uztest.ru/abstracts/?idabstract=691343
78 peleHnn JorapupMHUECKUX

YpaBHEHUH



https://infourok.ru/prezentaciya-k-uroku-logarifmicheskaya-funkciya-ee-svoystva-i-grafik-499807.html
https://infourok.ru/prezentaciya-k-uroku-logarifmicheskaya-funkciya-ee-svoystva-i-grafik-499807.html
https://infourok.ru/prezentaciya-k-uroku-logarifmicheskaya-funkciya-ee-svoystva-i-grafik-499807.html
https://il.tpu.ru/obuchenie-article?key=82637c627b01158a42e46b13f3213d98
https://il.tpu.ru/obuchenie-article?key=82637c627b01158a42e46b13f3213d98
https://www.youtube.com/watch?v=O_tvPXiZ8dE
https://www.youtube.com/watch?v=O_tvPXiZ8dE
https://youclever.org/book/logarifmicheskie-uravneniya-1/
https://youclever.org/book/logarifmicheskie-uravneniya-1/
https://youclever.org/book/logarifmicheskie-uravneniya-1/
https://youclever.org/book/logarifmicheskie-uravneniya-1/
https://youclever.org/book/logarifmicheskie-uravneniya-1/
https://youclever.org/book/logarifmicheskie-uravneniya-1/
https://uztest.ru/abstracts/?idabstract=691343
https://uztest.ru/abstracts/?idabstract=691343

KonrponbHas pabora:

79 "Jlorapudpmuueckas byHKIHSL. 1
Jlorapudmuueckue ypaBHeHHs"
Cumiye, Kocuiye, Tamrenc i 1.https://scask.ru/g_book kram.php??d:106
80 ’ ’ 2.https://scask.ru/g_book_kram.php?id=107
KOTAQHI'CHC YU CJIOBOT'O apryMcHTa
Cumyc., xocmmyc, Tamrenc 1.https://scask.ru/g_book kram.php??d:106
81 ’ ’ 1 2.https://scask.ru/g_book_kram.php?id=107
KOTaHI'€HC YHUCIIOBOIO aprymMeHTa
82 Apkcunyc, ApKKOCHHYC nooy http://www.egesdam.ru/page306.php
APKTAHI'CHC YU CJIOBOI'O apryMeHTa
83 ApKcHHYC, apKKOCUHYC noy http://www.egesdam.ru/page306.php
APKTAHI'CHC YU CJIOBOI'O apryMeHTa
Tpuronomerpuueckas
84 OKPY>KHOCTb, ompefienerue https://www.youtube.com/watch?v=CrjHIEPeDy4
TPUTOHOMETPUYECKUX  (DYyHKIUI
YHUCIOBOTO apryMeHTa
Tpuronomerpuueckas
85 OKPYKHOCTb, ompezienerue https://www.youtube.com/watch?v=CrjHIEPeDy4
TPUTOHOMETPUYECKUX  (DYHKIUI
YHUCJIOBOTO apryMeHTa
https://www.kp.ru/edu/shkola/trigonometricheskie-
386 OcCHOBHEIE TPUTOHOMCTPHYCCKUC 1 formulv/
(hopMyIibI !
https://www.kp.ru/edu/shkola/trigonometricheskie-
87 OcCHOBHEIE TPUTOHOMCTPHYCCKUC 1 formulv/
(bopMmyIbI Tormuyt
88 OCHOBHBIE TPHUTOHOMETpHUECKHE = 1 https://www.kp.ru/edu/shkola/trigonometricheskie-



https://scask.ru/g_book_kram.php?id=106
https://scask.ru/g_book_kram.php?id=107
https://scask.ru/g_book_kram.php?id=106
https://scask.ru/g_book_kram.php?id=107
http://www.egesdam.ru/page306.php
http://www.egesdam.ru/page306.php
https://www.youtube.com/watch?v=CrjHlEPeDy4
https://www.youtube.com/watch?v=CrjHlEPeDy4
https://www.kp.ru/edu/shkola/trigonometricheskie-formuly/
https://www.kp.ru/edu/shkola/trigonometricheskie-formuly/
https://www.kp.ru/edu/shkola/trigonometricheskie-formuly/
https://www.kp.ru/edu/shkola/trigonometricheskie-formuly/
https://www.kp.ru/edu/shkola/trigonometricheskie-formuly/

bopmybr

formuly/

OCHOBHbBIE TPUTOHOMETPUYECKHE

https://www.kp.ru/edu/shkola/trigonometricheskie-

89 formuly/
bopmyIbl e
https://infourok.ru/prezentaciya-po-algebre-klass-po-
[IpeobpazoBanue . . o .
90 oHOMe o teme-preobrazovanie-trigonometricheskih-virazheniy-
TPUTOHOMCTPHUUCCKHUX
P P 3481656.htm
BI)Ipa)KeHI/II/I
https://infourok.ru/prezentaciya-po-algebre-klass-po-
[IpeobpazoBanue . . o -
01 O OHOMETOHIECKIX teme-preobrazovanie-trigonometricheskih-virazheniy-
P P 3481656.html
BI)Ipa)KeHI/II/I
[TpeoOpa3oBanue https://www.e-
92 TPUTOHOMETPHYECKUX biblio.ru/xbook/new/xbook316/book/part-003/page.htm
BBIPAKECHUIN
[TpeobpaszoBanue https://www.e-
93 TPUTOHOMETPHYECKUX biblio.ru/xbook/new/xbook316/book/part-003/page.htm
BBIPAKECHUI
https://youclever.org/book/trigopnometricheskie-
Pemrenne  TpUroHOMETpUYECKUX -
94 . uravneniya-1/
YpaBHEHUU
https://youclever.org/book/trigopnometricheskie-
Pemrenne  TpUroHOMETpUYECKUX -
95 . uravneniya-1/
YpaBHEHUU
https://youclever.org/book/trigopnometricheskie-
PCI_HCHI/IC TpI/IPOHOMCTpI/I‘{eCKI/IX .
96 uravneniya-1/

YpaBHEHUH



https://www.kp.ru/edu/shkola/trigonometricheskie-formuly/
https://www.kp.ru/edu/shkola/trigonometricheskie-formuly/
https://www.kp.ru/edu/shkola/trigonometricheskie-formuly/
https://infourok.ru/prezentaciya-po-algebre-klass-po-teme-preobrazovanie-trigonometricheskih-virazheniy-3481656.html
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https://infourok.ru/prezentaciya-po-algebre-klass-po-teme-preobrazovanie-trigonometricheskih-virazheniy-3481656.html
https://infourok.ru/prezentaciya-po-algebre-klass-po-teme-preobrazovanie-trigonometricheskih-virazheniy-3481656.html
https://www.e-biblio.ru/xbook/new/xbook316/book/part-003/page.htm
https://www.e-biblio.ru/xbook/new/xbook316/book/part-003/page.htm
https://www.e-biblio.ru/xbook/new/xbook316/book/part-003/page.htm
https://www.e-biblio.ru/xbook/new/xbook316/book/part-003/page.htm
https://youclever.org/book/trigonometricheskie-uravneniya-1/
https://youclever.org/book/trigonometricheskie-uravneniya-1/
https://youclever.org/book/trigonometricheskie-uravneniya-1/
https://youclever.org/book/trigonometricheskie-uravneniya-1/
https://youclever.org/book/trigonometricheskie-uravneniya-1/
https://youclever.org/book/trigonometricheskie-uravneniya-1/

PemieHne  TpUrOHOMETPUYECKUX

https://www.youtube.com/watch?v=qBOt4xGvAGqg

97 .
YpaBHCHUUA
08 Pemienne  TPUTOHOMETPUYECKHUX https://www.youtube.com/watch?v=qBQt4xGvAGg
YpaBHEHUU
99 Pertenne  TPUTOHOMETPUYECKHX https://www.youtube.com/watch?v=qBQt4xGvAGg
YpaBHCHUHA
100 PemieHne  TPUTOHOMETPUYECKUX https://www.youtube.com/watch?v=qBQt4xGvAGg
ypaBHEHUH
'Ifi?;:fc?:lfz::pnqewﬂe pabora: https://_info_urok.ru/kqntrolngva-rabota—_po-teme-
101 reshenie-trigonometricheskih-uravneniy-1309219.html
BBIPpAXKCHUA n
TPUTOHOMETPUUECKHE ypaBHEHUA"
HOCJ’IS,[[OBaTeJILHOCTI/I, CIOCOOBI
102 3aJaHus  TOCJIeIOBATEIHLHOCTEH. https://www.matburo.ru/ex_dm.php?pl=dmmmi
MeTton MaTeMaTHYeCKOH
WHIYKIAU
MOHOTOHHBIE W OTpaHUYCHHEIC https://foxford.ru/wiki/matematika/monotonnye-i-
103 nocjenoBarenbHOCTH.  Mcropus ogranichennye-posledovatelnosti
aHaM3a OECKOHEYHO MAaJIbIX
https://www.youtube.com/watch?v=yP8sQecY Myl
104 Apudmernueckas Iporpeccust
https://www.youtube.com/watch?v=QHnQtDYsAlo
105 I'eomeTpuueckas mporpeccust
106 beckoneuno yObIBaro1as https://www.youtube.com/watch?v=jlvW5nPbF5g
reoMeTpuyecKas IIporpeccus
107 Cymma OecKOHEUHO YOBIBaOLICH https://www.youtube.com/watch?v=jIvW5nPbF5g
T€OMETPUYECKON ITPOrPECCUU
108 JIMHEHHBIA U SKCTOHCHIHATbHBIN https://capital-gain.ru/posts/exponentials/



https://www.youtube.com/watch?v=qBQt4xGvAGg
https://www.youtube.com/watch?v=qBQt4xGvAGg
https://www.youtube.com/watch?v=qBQt4xGvAGg
https://www.youtube.com/watch?v=qBQt4xGvAGg
https://infourok.ru/kontrolnaya-rabota-po-teme-reshenie-trigonometricheskih-uravneniy-1309219.html
https://infourok.ru/kontrolnaya-rabota-po-teme-reshenie-trigonometricheskih-uravneniy-1309219.html
https://www.matburo.ru/ex_dm.php?p1=dmmmi
https://foxford.ru/wiki/matematika/monotonnye-i-ogranichennye-posledovatelnosti
https://foxford.ru/wiki/matematika/monotonnye-i-ogranichennye-posledovatelnosti
https://www.youtube.com/watch?v=yP8sQecYMyI
https://www.youtube.com/watch?v=QHnQtDYsA1o
https://www.youtube.com/watch?v=jIvW5nPbF5g
https://www.youtube.com/watch?v=jIvW5nPbF5g
https://capital-gain.ru/posts/exponentials/

poct. Yucmo e. Dopmyna
CJIOKHBIX MPOLIEHTOB

JInHENHBIA U DKCIIOHEHIIUATbHBIN

https://capital-gain.ru/posts/exponentials/

109 poct. Yucio e Dopmyna
CJIO’KHBIX TPOLICHTOB
Hcnonp30BaHue MpOrPecCUu s https://infourok.ru/prakticheskoe-primenenie-progressii-

110 pEILICHHS peanbHBIX 3a1a4 k-resheniyu-prikladnih-zadach-2804277.html
MIPUKJIATHOTO XapaKkTepa
KontponbHas pabora:

111 "ITocaenoBaTeabHOCTH u
nporpeccun”

112 HenupepI)IBHI)Ie GyHKIMH ¥ UX https://www.youtube.com/watch?v=_ISKrbAg6x8
CBOWCTBa

113 Touka pa3pbiBa. ACHUMIITOTHI http://fisclub.ru/difury/posled16.htm
rpadukoB pyHKUIMH

» Choiictsa Fa— h';tpis;j:/_/ggg.tltsu.ru/er/book view.php?book_id=1e2&pa
HETIPEPBIBHBIX HA OTPE3Ke &£

- Choiictsa Fa— http_s://edu.tltsu.ru/er/book view.php?book_id=1e2&pa
HETPEPBIBHBIX HA OTPE3Ke ge_1d=582

116 Meto MHTEPBAIOB /ISl PEIICHUS https://www.youtube.com/watch?v=daaleBPtdno
HEPABCHCTB

117 MeToa MHTEpBANIOB IS PEIICHHS https://www.youtube.com/watch?v=daaleBPtdno
HEPABCHCTB

118 MeToa MHTEpBANIOB JUIS PEIICHHS https://www.youtube.com/watch?v=daaleBPtdno
HEPABCHCTB

119 [Tpumenenue CBOWCTB https://urok.1sept.ru/articles/531798



https://capital-gain.ru/posts/exponentials/
https://infourok.ru/prakticheskoe-primenenie-progressii-k-resheniyu-prikladnih-zadach-2804277.html
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https://www.youtube.com/watch?v=_lSKrbAg6x8
http://fisclub.ru/difury/posled16.htm
https://edu.tltsu.ru/er/book_view.php?book_id=1e2&page_id=582
https://edu.tltsu.ru/er/book_view.php?book_id=1e2&page_id=582
https://edu.tltsu.ru/er/book_view.php?book_id=1e2&page_id=582
https://edu.tltsu.ru/er/book_view.php?book_id=1e2&page_id=582
https://www.youtube.com/watch?v=daaIeBPtdno
https://www.youtube.com/watch?v=daaIeBPtdno
https://www.youtube.com/watch?v=daaIeBPtdno
https://urok.1sept.ru/articles/531798

HENpEepbIBHBIX  (QYHKIMHA A7
peuieHus 3a1a4y

IIpumeHeHue CBOMCTB

https://urok.1sept.ru/articles/531798

120 HENpEepbIBHBIX ~ (QYHKIMHA 7S
pelenus 3anay
121 IlepBas u BTOpas MPOHM3BOIHBIC https://resh.edu.ru/subject/lesson/6116/conspect/
byHKIIUN
122 OmnpeneneHue, TE€OMETPHUCCKUI https://www.youtube.com/watch?v=WfibjWbInC4
CMBICJI HpOI/ISBO,Z[HOﬁ
123 Omnpenencuue, busnyeckuii https://www.youtube.com/watch?v=SAQFzYnRTts
CMBICJI TPOU3BOIHOM
124 VYpaBHeHHEe ~ KacaTeIbHOW K https://mat.1sept.ru/view_article.php?1D=200101601
rpaduky GyHKIIUU
125 YpaBHeHHE ~ KacaTempHOW K https://mat.1sept.ru/view_article.php?1D=200101601
rpaduky GyHKIIUU
Mpomssozise »TEMEHTAPHEIX https://skysmart.ru/_a}rticIes/mathematic/tablica-
126 N proizvodnyh-funkcij
byHKIMIA
I https://skysmart.ru/articles/mathematic/tablica-
127 pOI/IBB(\)'I[HLIe QJICMCHTApPHbIX proizvodnvh-funkcii
byHKIHIT
Hponssoxas CYMMEL https://www.youtube.com/watch?v=9ch3wfuHYuE
128 IIPOM3BEAEHUSA,  YacCTHOIO |
KOMITO3UIIUHU (PYHKITHHA
Hpomssozias CYMMEL https://www.youtube.com/watch?v=9ch3wfuHYuE
129 IIPOM3BEAEHUSA,  YacCTHOIO |
KOMITO3UIIUHU (YHKITHIA
130 [TpousBoaHas CYMMBI, https://www.youtube.com/watch?v=9ch3wfuHYuE



https://urok.1sept.ru/articles/531798
https://resh.edu.ru/subject/lesson/6116/conspect/
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https://www.youtube.com/watch?v=9ch3wfuHYuE

HpOI/I3B€I[eHI/I$I, YJaCTHOI'O 158
KOMITO3UITUHU ()yHKITHIHA
https://mathematica.ucoz.ru/material/urok/10kl/krproiz1l
KonrponbHas pabora:
131 " " 1 1 0.doc
[IpousBognas
[ToBTOpEHME, 000011IeHHE,
132 cUCTEMAaTHU3ALHA 3HAHUU: 1
"VpaBHeHus"
IToBTOpeHue, 00o061IeHHE, https://infourok.ru/urok-po-teme-obobschenie-i-
133 CHCTEMATU3ALIHS 3HAHMIA: 1 sistematizaciya-po-teme-funkciya-1305131.html
"(DYHKHI/II/I"
134 Hrorosas koHTpoOJIbHAsT paboTa
135 Hroroast koHTpoOJbHAs paboTa
136 [ToBTOpeEHue, 0?06HI€HI/I€, 1
cucTeMaTu3alys 3HaHUi

OBUIEE KOJIMYECTBO YACOB 11O ITPOTPAMME: 136



https://mathematica.ucoz.ru/material/urok/10kl/krproiz10.doc
https://mathematica.ucoz.ru/material/urok/10kl/krproiz10.doc
https://infourok.ru/urok-po-teme-obobschenie-i-sistematizaciya-po-teme-funkciya-1305131.html
https://infourok.ru/urok-po-teme-obobschenie-i-sistematizaciya-po-teme-funkciya-1305131.html

YYEBHO-METOANUYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOT'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

1. Maremaruka. Anrebpa W Havajma MmaTemarudeckoro aHammza, 10 xmacc/ Mepsnsk A.l.,
Homuposckuii JI.A., TlomskoB B.M.; mox penmaknueir Ilomonbckoro B.E., OGmiectBOo ¢
orpann4eHHON oTBeTcTBeHHOCThIO M3natenvckuil neHtp «BEHTAHA-I'PA®y»; AxuumonepHoe
obuiectBo «M3narenscTBO «IIpocBemienue»

2.MaremaTtuka. Anrebpa W Havajla MaTeMaTH4YecKoro aHanmuza. 10 kiacc. YueOHUK.
Yrany6néunsiii  ypoenb: Mep3nsk A.I'., Homwmposckuii [I.A., Ilonsxkos B.M./ Ilox pexn.
IToponsckoro B.E.

METOAUYECKHUE MATEPUAJIbI IJ151 YYUTEJA

1.https://rosuchebnik.ru/

2.MopakoBuu, CemeHoB: Martematuka. AnreOpa W Hayajga MareMarmdeckoro anamuza. 10
KJ1acc. MeTtonuyeckoe nocobue TUISt YUUTENS
3.Anre6pa u Hayaina maTematuuyeckoro ananmza. 10 kmacc. Metoguueckoe nmocodbue - byiko
E.B., Mep3nsik AT. u Tp.
4. Anrebpa W Hadajga MareMaTHYeckoro aHaimsa (yrryOJieHHBI ypoBeHb). 10 kiacc.
CamMocTosATenbHBIE M KOHTPOJbHBIE paboThl. ABTOpbl Mep3nsk A.l., Ilononckuii B.b.,
PabunoBuu E.M.
HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
1.https://www.youtube.

2.https://resh.edu.ru/

3.https://www.skype.com/ru/

4.https://zoom.us/ru

5.https://rosuchebnik.ru/

6. https://sdamgia.ru/
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