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INOACHUTEJIBHASA 3AIIMCKA

VYueOHblil Kypc «Anrebpa W Hadajga MaTEeMaTHYECKOTO aHAIW3a» SBISIETCS OAHMM M3 Hamboee
3HAYUMBIX B IIPOTPaMMe CPEIHEr0 00IIero oopa3oBaHusi, OCKOJIBKY, C OJHOW CTOPOHBI, OH 00eCIeYBaET
UHCTPYMEHTAJbHYIO 0a3y Ui M3Y4YEeHUS BCEX ECTECTBEHHO-HAYYHBIX KypCOB, a C JAPYrod CTOPOHBI,
dopMupyer ormyeckoe M aOCTPAaKTHOE MBIIIICHHE OOydYalomuXcs Ha YPOBHE, HEOOXOJMMOM JUIs
OCBOCHMSA WH(OPMATHKH, OOIIECTBO3HAHUS, MCTOPUH, CIOBECHOCTH M IPYTrUX IUCHMIUIMH. B pamkax
JAHHOTO y4eOHOro Kypca OOydYarolIuecsl OBJIAJeBAIOT YHUBEPCAIbHBIM S3BIKOM COBPEMEHHOH HayKH,
KOTOpast (GOpMYJIHPYET CBOU JOCTHIKEHHS B MaTEeMaTHUECKOH (hopme.

YueOHbIi Kypc anreOpsl M HadyaJl MaTeMaTHYECKOrO aHaIn3a 3aKJIaAbIBaeT OCHOBY /ISl YCIICIIHOTO
OBJIA/ICHUS 3aKOHAMU (PU3UKU, XUMUH, OMOJIOTHUH, TOHUMaHUSI OCHOBHBIX TEHICHIIUN Pa3BUTHUS S3KOHOMUKHU
U OOIIECTBEHHON JXHM3HHU, IMO3BOJIIET OPHEHTHPOBATHCS B COBPEMEHHBIX LU(PPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO UCIIONIB30BATh UX JUIA JalbHEHIEro oOpa3oBaHus U B IIOBCEIHEBHON KHU3HU. B TO
K€ BpeMs OBJaJeHHE aOCTPAaKTHBIMM M JIOTHYECKH CTPOTUMH KOHCTPYKIUMSIMH aiareOpbl U
MaTeMaTHYECKOT0 aHaln3a pa3BUBACT YMEHHE HAXOAWUTh 3aKOHOMEPHOCTH, OOOCHOBHIBAaTh MCTHHHOCTb,
JIOKa3bIBaTh YTBEPIKACHUS C IMOMOIIBI0 MHAYKIIMHA U PACCYXKIAaTh JEAYKTHBHO, HCIIOJIb30BaTh 0000IICHNE
¥ KOHKpPETH3aI1Io, a0CTparupoBaHue U aHAJIOTHIO, (OPMHUPYET KpeaTUBHOE U KPUTUYECKOE MBIIIIICHHUE.

B xone n3yuenus yqeOHOro Kypca «Anredpa M Hadajga MaTeMaTH4ecKOro aHalIn3a» 00ydarouIuecs
MOJTy94alOT HOBBIA OMBIT PEIICHHS MPUKIAJHBIX 337a4, CAMOCTOSATEIBHOTO TOCTPOCHHUS MAaTEMaTHUECKUX
MOZeJIell pealbHbIX CHUTYallMl, WHTEPIPETAlMU IOJYYeHHBIX pEIICHHH, 3HAKOMSTCS C INpPHMEpaMH
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJIE, HAyKe M MCKYCCTBE, C BBIJAIOIIMMUC MaTeMaTHYECKUMHU
OTKPBITHAMH U X aBTOPAMHU.

VY4eOHblil Kypc 00agaeT 3HAUYUTEIHHBIM BOCIUTATEIHHBIM MOTEHIIMAIOM, KOTOPBIM peann3yercs
KaK 4epe3 y4eOHbIi MaTepHal, CliocOOCTBYIOMNN (POPMUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS, TaK U 4epe3
cnenn(uKky y4eOHOW MAEATENbHOCTH, TpeOyromeld NpPOJOIDKUTEIBHON KOHIEHTpPAllMd BHUMAHMUSA,
CaMOCTOSATENIFHOCTH, aKKYPAaTHOCTH M OTBETCTBEHHOCTH 32 IOJyYEeHHBII pe3ybTar.

B ocHoBe wMmerommku oOydeHuss anreOpe W HadalaM MaTEeMAaTUYeCKOTO aHaln3a JISKUT
JeATeIbHOCTHBIA IPUHIUT 00y4YeHHSI.

B crpykrype yueOHOro kypca «AusreOpa W Hadaja MaTeMaTHYECKOTO aHAIM3a» BBIJICIICHBI
CIIEAYIOIIME COAEP)KaTEIbHO-METOMUECKUe JUHUN: «YHucna M BbIYMCIECHUN», «DYHKIUU U rpadukmny,
«YpaBHEHUS] W HepaBeHCTBa», «Hauama maremaTwueckoro aHamuza», «MHOXeCTBa W JIOTHKa». Bce
OCHOBHBIE COJIEP)KATENIbHO-METOANYECKHE JIMHUM HM3y4daroTcs Ha MPOTSHKEHUU ABYX JeT OoOydeHHs Ha
YPOBHE CpEIHEro 00Iero oOpa3oBaHMs, €CTECTBEHHO JOIONHSIS IPYr Jpyra M MOCTENEHHO HACHIIIAsICh
HOBBIMM T€MaMH U pazjiesnaMu. [laHHbIN ydeOHbII KypcC SABISETCS HHTETPAaTUBHBIM, IIOCKOJIBKY O0bEIHHSIET
B cebe conmepkaHMe HECKOJBKMX MaTeMaTHYeCKHX IUCIHIUINH, TaKUX Kak anreOpa, TPUTOHOMETPHS,
MaTeMaTHYeCKU aHajau3, TeOpUs MHOXKECTB, MaremaThdeckas joruka u gapyrue. [lo mepe Toro kak
oOyyJarommuecs: OBJIIEBAlOT BCE OoJiee MUPOKUM MAaTEeMAaTHYECKUM aIlllapaToM, y HHUX IMOCIIEeI0BATEIbHO
(dopMHpyeTCsl U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MaTeMaTHUYECKyI0 MOJeNb peaJbHON CHUTYalHH,
NPUMEHSTh 3HaHUS, TOJYYCHHbIE NpPU HM3YyYCHHH Y4YeOHOrO Kypca, ISl PEIICHUS CaMOCTOSTEIHHO
c(opMyIHPOBAHHONW MaTeMaTHUECKON 3ajjauHl, a 3aTeM UHTEPIPETUPOBATh CBOW OTBET.

CopneprxaTenpHO-MeToAnYecKast THHHS «Huca ¥ BBIYUCICHUS» 3aBepiraeT (OpMUPOBAHNE HABBIKOB
UCIOJIb30BAaHUSl JIEUCTBUTEIBHBIX YHMCEN, KOTOpOe OBbUIO HayaTo Ha YpPOBHE OCHOBHOI'O OOIIEro
obpasoBanusi. Ha ypoBHe cpemHero olrmiero oopa3oBaHus 0co00€ BHUMaHHE ynemsieTcs (GOpMHpPOBAHUIO
HaBBIKOB PAI[MOHAIBHBIX BBIYHMCICHUH, BKIIOYAIOMIMX B ceOs MCMOIb30BaHUE Pa3IMYHBIX (HOpM 3amucu
qrcia, yMEHHE JeaTh NPUKUIKY, BBITIONHATH TPUOMIKEHHBIC BBIYMCIICHUS, OIICHUBATh YHCIIOBBIC
BBIp@KEHUs, paboTaTh € MaTeMaTHYECKUMH KOHCTAHTAMHU. 3HAKOMbIE OOYYaroIIUMCS MHOXKECTBa
HATYpalbHBIX, IEJBIX, PpAlMOHATBHBIX W JCWCTBUTENBHBIX YHCET JOIMOJHSIOTCS MHOKECTBOM
KOMIUIEKCHBIX 4HMceld. B KakIoM M3 53TUX MHOMECTB pacCMaTPUBAIOTCS CBOMCTBEHHBIE €My
cnenuUYecKre 3aaud U OTIepaIiU: JIeJICHUE HaIlello, ONEpPUPOBaHNE OCTaTKAMH Ha MHOXECTBE IENBIX
qucell, 0coOble CBOMCTBA pAllMOHAIBHBIX M UPPALMOHAIBHBIX YHCEN, apu(MeTHIECKUE ONEepalnuy, a TaKkKe
W3BJICUCHNE KOPHS HATypalbHOW CTEIIEHH Ha MHOXKECTBE KOMIUIEKCHBIX 4YHCeNl. bmaromaps
MOCJIEI0BATEIbHOMY PACIIMPEHUI0 Kpyra MCIOJb3YEMbIX YHMCENT U 3HAKOMCTBY C BO3MOYKHOCTSMH HX
NPUMEHEHHS ISl pEIIeHUs Pa3InYHbIX 3a7ad GOpMUPYETCS MPEICTaBICHHE O €ANHCTBE MATEMAaTHKU KaK



HayKu W €€ poJM B TOCTPOECHUU MOJENEH peanbHOro MHpa, HUIMPOKO HCIOJB3YIOTCA 000OIIeHHE U
KOHKPETHU3AIHSL.

Jluaus «YpaBHEHUS W HEPABEHCTBA» pealu3yeTcsl Ha MPOTSHKEHUH Bcero oOydeHHs Ha YPOBHE
cpeanero oOmiero oOpa3oBaHHUs, TMOCKOJIBKY B KaXJI0oM paszzaene IIporpaMMbl MpeaycMOTPEHO pELIeHHe
COOTBETCTBYIOIIMX 3ajad. B pe3ynbraTte 0oOydarolmiuecs OBJIAJAEBAIOT PA3IUMYHBIMU METOIAMH PELICHHS
palroOHAaJIbHBIX, HppalOHAJIbHBIX, IIOKa3aTCJIbHBbIX, J'IOI‘&pPI(bMPI‘ICCKHX n TPUTOHOMCTPHUYCCKUX
yYpaBHEHUW, HEPaBEHCTB M CHCTEM, a TaKXkKe 3ajad, coiepxkaliux napamerpsl. [loidydeHHbIE yMEHUS
IIUPOKO HCHOJB3YIOTCA TPH HUCCIEAOBAaHMHM (YHKUUH C TOMOLIBIO MPOW3BOJHOW, IPH pELICHUU
NPUKIAIHBIX 33/1a4 U 337a4 Ha HaXOKJIE€HUWE HauOOJBIIMX U HAaUMEHbIIUX 3HaYeHUH (yHkiuu. JlanHas
coJepKaTenbHas JIMHUS BKIIOYaeT B ceOd Takke (OPMHPOBAHHME YMEHHH BBIOJIHATH PAacyEThl I10
dbopmynaMm, mpeoOpa3oBaHus palMOHATIBHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUECKHUX BBIPAXKEHHUI, a
TaK)Ke BBIPAKEHUH, COJAEpXKalluX CTerneHu U Jorapudmel. braromaps u3ydeHHMIO anredOpamyecKoro
MaTepuana MPOMCXOAMUT JalbHEWIlee pPa3BUTHE AITOPUTMHUUYECKOTO U aOCTPAaKTHOTO MBIIIJICHUS
oOyyaromuxcsi, GOpMUPYIOTCSI HaBBIKU JE€IYKTUBHBIX PAacCyXJIEHUI, paboThl C CHMBOJILHBIMU (hOpMaMH,
MPEJICTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCHMOCTEN B BUJE PAaBEHCTB M HEPABEHCTB. Anredpa mpejjaraet
3(1)(1)CKTI/IBHLIC HUHCTPYMCHTBI IJId PCHICHUSA MPAKTUYCCKUX W CCTCCTBCHHO-HAYYHBIX 3a4ad, HarsaJHO
JEMOHCTPHUPYET CBOM BO3MOKHOCTHU KaK SI3bIKa HAYKH.

CopepxarenpHo-MeToanyeckass JuHUs «DyHKUMKM U TpapuKU» TECHO MEpeIUieTaeTcs C APYruMu
JUHUSAMH y4eOHOro Kypca, TMOCKOJbKY B KaKOM-TO CMBICIE 33JaéT MOCIeN0BaTeIbHOCTh H3y4eHUs
marepuana. M3ydenne creneHHon, MoKa3aTelbHO!, JOrapu(pMHUECKON M TPUTOHOMETPUYECKUX (DYHKITHIA,
UX CBOMCTB U rpaduKoOB, UCIONIb30BaHUE QYHKIUH U peUIeHHs 3a/a4 U3 IPYruX Y4eOHBbIX MPEIMETOB U
peaﬂbHOf/’I JKU3HHU TCCHO CBA3aHO KAK C MATCMATHYCCKUM aHAJIN30M, TaK U C PCIICHUCM ypaBHeHI/H\/JI u
HepaBeHCTB. [Ipu 3ToM Gonbiioe BHUMaHUE yiensercs GOpMUPOBAHUIO YMEHHsS BBIpaXkaTh (GopMmyraamMu
3aBUCUMOCTH MCKAY PpPa3IMYHbIMU BCIIMYWMHAMH, HCCICAOBATH IIOJYUCHHBIC (1)YHKIII/II/I, CTPOUTH HX
rpaduxku. Marepuan 5TOMl coiepKaTenbHOW JMHUHM HalleJeH Ha pPa3BUTHE YMEHHI M HaBBIKOB,
MO3BOJIAIOIIMX BbIpaXaThb 3aBUCHUMOCTH MEXAYy BEIMYMHAMU B pa3iM4HON (opme: aHATUTHYECKOH,
rpaduueckoil u cnoBecHoil. Ero usydeHwe crnocoOCTBYeT pa3BUTHIO aNTOPUTMHYECKOTO MBbIIICHUS,
CIOCOOHOCTH K 0000IIEHUIO U KOHKPETU3AIUH, UCTIOJIb30BAaHUIO aHAJIOTHH.

CopepxartenpHas TuHUsS «Havaia MareMaTH4eCKOro aHaln3ay MO3BOJIAET CYIIECTBEHHO PaCHINPUTh
Kpyr KakKk MaTEeMaTH4YCCKHUX, TaK W MNPUKIAAHBIX 3aJa4d, AOCTYIIHBIX O6yT-IaIOHII/IMC$I, TaK KaK Yy HHX
MOSIBIISIETCS.  BO3MOXHOCTh CTPOUTH TpadUKH CIOXKHBIX (DYHKUIUN, OMpeAensiTh WX HauOoIbIIue U
HAaUMEHbIIINE 3HAYEHUS], BBIYUCIATh IUIOMAIU (GUTIYp U OOBEMBI Tel, HAXOAUTh CKOPOCTH M YCKOPEHUSs
nporeccoB. JlaHHas  copep)kaTelbHas JIMHUS ~ OTKPHIBAET HOBBIE BO3MOXKHOCTH  IOCTPOEHHUS
MaTEMAaTUYCCKUX MO)IGJ'IGfI PCATBbHBIX CI/ITyaIII/II\/JI, MO3BOIECT HAXOAWTH HaWiIydliee pCelicHuE B
OPUKIAJHBIX, B TOM 4YHCIE€ COIMAJIbHO-DKOHOMMYECKHX, 3aJadax. 3HAKOMCTBO C OCHOBaMHU
MaTEMaTUYeCKOr0 aHalu3a CIOCOOCTBYET pPa3BUTHIO aOCTpakTHOro, (HOPMaAIbHO-IOTUYECKOTO U
KpEaTHUBHOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUN pPAClO3HABATh IMPOSIBICHUS 3aKOHOB MAaTEMAaTHKHU B
HayKe, TeXHUKe H HcKyccTBe. OOyyaromuecs: y3HaOT O BBIAAIOIINUXCS pe3ysIbTaTaxX, MOJYyYSHHBIX B XOJ1€
pa3BUTHS MATEMATUKH KaK HAyKH, U 00 UX aBTOpax.

CopnepxaTenpHO-MeToAnYecKast TMHUS «MHOXeCTBa U JIOTHKa» BKIIOYAET B ce0s DIIEMEHTHI TEOPUHU
MHOXECTB M MaTeMaTHYeCKOH JIOTUKU. TeopeTHKO-MHOXKECTBEHHBIE MPEICTABICHUS MPOHHU3BIBAIOT BECh
Kypc IIKOJIBHOM MaTeMaTMKU M MpeularaloT Haubosiee YHHBEpPCalIbHBIA $A3BIK, OOBEIUHSIOUINI BCe
pa3zienibl MaTeMaTUKU U e€ MPUIOKEHHUM, OHU CBSI3BIBAIOT Pa3HbIE MAaTEMAaTUYECKUE NUCHUIUIMHBI U HUX
NPUJIOKEHUs B equHOe Tenoe. [109ToMy BakHO aTh BO3MOXKHOCTh O0YJarOIIEMYCsl TOHUMATh TEOPETUKO-
MHOECTBEHHBIN S3bIK COBPEMEHHOM MAaTeMaTHUKU U MCIOJB30BaTh €ro JUJIs BHIPAKEHUS CBOMX MBICIEH.
Jpyrum BakHBIM NPHU3HAKOM MATEMATHKM KaK HAyKH CJeAyeT NpU3HaThb CBOMCTBEHHYIO €Ml CTPOrOCTh
00OCHOBaHMH M CIIEIOBaHME OMNPECNEHHBIM MpaBUJIaM TOCTPOCHUS JI0Ka3aTeIbCTB. 3HAKOMCTBO C
3JIEMEHTaMH MAaTeMaTHYEeCKON JIOTHKH CHOCO6CTByeT Pa3BUTHUIO JIOTHYCCKOI'O MBIINIJICHUA o6yt1a10n11/1xc;1,
MO3BOJISIET UM CTPOMTh CBOM pPAacCCY)XKICHHMS Ha OCHOBE JIOTMYECKMX TMpaBWi, (OPMHUPYET HABBIKU
KPUTHYECKOT'O MBIIIJICHUS.

B yuebHOM Kkypce «Anrebpa M HayaJa MaTeMaTHYECKOro aHaJM3a» MPHUCYTCTBYIOT OCHOBBI
MAaTE€MAaTUYCCKOro MOJACIHNPOBAHUS, KOTOPLIC IMMPHU3BAHBI CII0COOCTBOBATH (i)OpMHpOBaHI/IIO HAaBBIKOB
MOCTPOCHUS MOJIENIel peasbHbIX CUTYallui, UCCIEJOBAHUS 3TUX MOJIeNeil ¢ MOMOIIbIO arnmnapaTa anreopsl
U MAaTeMaTH4YCCKOI'0 aHaJln3a, MHTCPHPCTALMU IMOJTYUCHHBIX PE3YJIbTATOB. Taxune 3a1aHus BIIJICTCHBI B



Ka)XIBII M3 Pa3JesIoB MPOTrPaMMBbI, IIOCKOIBKY BECh MAaTepHal Y4eOHOTO Kypca IMIMPOKO UCIONB3YETCs IS
peleHus MPUKIAAHbIX 3a1ad. [Ipu pemeHnn peaqbHBIX MPAKTUYECKUX 33a]ad 00ydaroluecs pa3BHBAIOT
HaOJII0JaTeNbHOCTh, YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, a0CTparmpoBaThCs, MCIOIb30BAaTh aHAJIOTHIO,
00001IaTh M KOHKPETH3HPOBaTh Mpobiemy. JlesTeabHOCTh MO (OPMHUPOBAHUIO HABBIKOB pEIICHUS
NPUKIIAJHBIX 33724 OPraHU3yeTCsl B MPOIeCCe M3YYEHHs BCEX TeM ydeOHOro Kypca «Aunrebpa M Hayana
MaTeMaTHYECKOTO aHAIIN3ay.

Ha wusydenme ydeOHOTO Kypca «AinreOpa M Hadaja MaTeMaTH4yeckoro ananmmza» B 10 kiacce
otBoautcs 136 yaca: B 10 kiacce — 136 1yacoB (4 yaca B HeJIeJI0), KOHTPOJIbHBIX padoT - 9 yacos.

COJEP)KAHUE OBYYEHUA
10 KJIACC

Yucsa v BbIYUCTICHUSA

Panmonaneupie  uncina. OOBIKHOBEHHBIE W JECATHYHBIC JpPOOW, WPOIEHTHI, OCCKOHEUHBIC
nepuoanueckue Apodu. Ilpumenenue napoOell M NPOLEHTOB Al pPEUICHHUS NPUKIAAHBIX 3a1ad U3
Pa3IMYHBIX OTpacied 3HAHUW U pPealbHOM JKU3HU.

JeiicTButenpHblie yrcna. PannoHanbHble U UppalMoHaIbHbIe Ynciaa. ApupMeTHUECKUe ONepaluu C
JNEHCTBUTEIbHBIMU YHUCIIaMi. MOAynb ACHCTBUTEIBRHOTO 4YHCIa W ero cBoictBa. [lpubmmxéHHble
BBIYMCIICHHUS], IPABUIIA OKPYTJICHUS, IPUKUIKA U OLICHKA PE3yJIbTaTa BhIUMCICHUM.

Crenenp ¢ menbiM mokasareneM. bunom Heiorona. Vcmonb3oBaHue MOIXOAAIIEH (HOPMBI 3alUCH
JIEMCTBUTEIIbHBIX YMCEN ISl PEIICHUS MPAKTUYECKUX 3a7a4 U MPEACTaBICHUS JaHHBIX.

ApudmeTnueckuii KOpeHb HaTypajJbHOW CTENIEHHU U €ro CBOMCTBA.

Crenensb ¢ pallMOHAIBHBIM I10KAa3aTEIEM U €€ CBOMCTBA, CTENEHb C IEHCTBUTEIIbLHBIM [T0KA3aTEIIEM.

Jlorapudwm gucia. CoiicTBa iorapudma. JlecaTHaHbIe M HaTypaTbHBIC JIOTAPUDMBI.

CuHyc, KOCUHYC, TAHI'€HC, KOTAHI€HC YMCIIOBOr0 apryMeHTa. APKCHUHYC, apKKOCUHYC U aApKTaHT€HC
YHCIIOBOI'O APTyYMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxaecTBa M TOXISCTBEHHBIC MpeoOpa3oBaHus. YpaBHCHHE, KOPEHb ypaBHEHHUs. PaBHOCHIIBHBIC
YpaBHEHUS U YpaBHEHUSA-CIEACTBUSA. HepaBeHCTBO, pelieHne HEPABEHCTBA.

OCHOBHBIE METOJBI PEIICHHUS LEIbIX W JIPOOHO-pallMOHATBHBIX YPAaBHEHHH W HEPaBEHCTB.
MHorouwieHsl OT OJHOM NEPEMEHHOU. JleneHne MHOroujJeHa Ha MHOTO4YIEH ¢ ocTtaTtkoM. Teopema be3y.
MHorousnens! ¢ neasiMu kodpdunnentamu. Teopema Buera.

[TpeoOpa3oBaHus YHCIOBBIX BBIPAKEHUM, COJIEPKAINX CTENCHH U KOPHH.

Uppanronansueie ypaBHeHHs. OCHOBHBIE METObI PEIICHHS UPPAIMOHATBHBIX YPaBHEHH.

IToka3zaTenbHble ypaBHEeHUsA. OCHOBHBIE METO/IbI PELICHUS [TOKA3aTENbHBIX YPABHEHUH.

[TpeoOpa3zoBanue BbIpaKeHHM, ColepKalIiX Jorapudmel.

Jlorapudmuueckue ypaBHeHuss. OCHOBHBIE METO/BI PEUICHHS TOTapU(PMUIECKIX ypaBHEHUH.

OcHoBHbIe TpUroHOMeTpUYeckue Gpopmymsl. [IpeobpazoBanre TPUTOHOMETPUUIECKUX BBHIPAKEHUH.

Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN

Pemienue cucrem TUHEMHBIX ypaBHEHHI. MaTpuIiia CUCTEMbI JIMHEWHBIX YpaBHEHUN. Onpenenuresnb
MaTpUllbl 2X2, €ro IeOMETPUYECKHH CMBICI M CBOWCTBA, BBIUMCIEHHE €r0 3HAYECHMsI, NPUMEHEHHE
OTIpeACNUTENS ISl PELIEHUs] CUCTEMbI JTUHEHHBIX ypaBHEHHH. PelieHne mpukIagHbIX 3a/a4 ¢ MOMOIIBIO
CUCTEMBl JIMHEHHBIX YypaBHEHMH. lccienoBaHue NOCTPOEHHOM MOJAENM C TIOMOIUBIO MaTpHll U
OnpeAeIuTENEH.

ITocTpoeHne MaTeMaTH4YECKUX MOJENIEN pealbHOM CUTYalluy ¢ IOMOIIBI0 YPABHEHUH 1 HEPABEHCTB.
[IpumeHeHre ypaBHEHHH M HEPaBEHCTB K PEIICHUI0 MAaTeMaTHYEeCKMX 3a/Jad U 3ajad W3 Pa3INYHBIX
o0acTeil HayKH U peanbHOM KU3HHU.

DyHKIUHN U TPadUKH

OyHK1us, crnocodbl 3amaHus (QyHkuu. B3aumuo oOpatHble ¢yHkuuu. Kommosumust QyHKIuUi.
I'paduk pynkunu. JnemeHTapHble NpeodpazoBaHus TpaduKoB HYHKIUI.



O06nacth ompeneneHuss W MHOXKECTBO 3HaueHW ¢yHkiuu. Hymum ¢yaknun. IIpomexyTku
3HaKomocTostHcTBA.  Y&rHble u  HeuétHble (QyHknuu. Ilepmommueckue Qynkiun. IIpomexytku
MOHOTOHHOCTH (DyHKIMU. MakcuMymMbl 1 MUHUMYMBI (pyHkuuu. Haunbomnbliiee ' HauMeHblIee 3HAYCHUS
(GYHKIMU Ha TPOMEKYTKE.

Jluneitnasi, kBajapaTHuHas | JpOOHO-IHHEWHas (GYHKIUU. ODIJIEMEHTapHOE HCCIe0BaHuEe U
MOCTPOCHUE UX TPAPHUKOB.

CrenenHas GyHKIMS C HaTypaJbHBIM U LIETbIM TMOKazaTeneM. E€ coiicTBa u rpaduk. CBoiicTBa u
rpaduK KOpHS N-0i CTETEeHN KaK (PYHKIIUK 0OpaTHOM CTENEHU C HaTypaJbHBIM MOKA3aTEeJIeM.

[TokazarenbHast U Jorapudmuueckas QyHKINH, UX cBoWcTBa U rpaduku. Vcnonb3zoBanue rpadukoB
(byHKUMH 1715 peleH s ypaBHEHHIA.

TpuronomeTrpuyeckass OKPYXKHOCTb, OIpEAeICeHHEe TPUTOHOMETPHUUECKUX (YHKIUN YHUCIOBOTO
apryMeHra.

OyHKIMOHATIbHBIE 3aBHUCHUMOCTH B peajbHBIX Mpoleccax U sBICHUSX. ['paduku peanbHbIX
3aBUCHMOCTEH.

Hayana maTremMaTH4yeckoro aHajaimsa

ITocnenoBaTeNnbHOCTH, CIIOCOOBI 3amaHusd IOCIHEHOBaTeNbHOCTEH. MeTon MaTeMaTHYeCKOH
UHAYKUUA. MOHOTOHHBIE M OTPAaHUYEHHBIE  IIOCJIENO0BAaTEIbHOCTH. McTopusi  BO3HUKHOBEHHS
MaTEeMaTUYECKOro aHalin3a Kak aHalin3a 0ECKOHEUHO MaJIbIX.

ApudmeTrnueckas M TeoMeTpuyeckas mporpeccuu. beckoHewHO yObIBaromasi reoMeTpuyecKas
nporpeccusi. Cymma OCCKOHEUHO YOBIBAIOIICH TIeOMETPUYECKOW mporpeccud. JIMHEWHBIH U
SKCHOHEHIHAIBbHBIA pocT. Yucio e. @opmyna ClOXKHBIX NPOLEHTOB. Mcrnonap30BaHUE MPOTrpeccUu IS
pelieHus: pealibHBIX 3a]1a4 MPUKIAJHOTO XapaKTepa.

HenpepriBuble (QyHKIMM ¥ uUX cBoOWCTBAa. TOUkM pa3pbiBa. ACHMITOTHI TpaQUKOB (QYHKIIUM.
CgoiicTBa (yHKIIMII HENPEpBHIBHBIX Ha OTpe3ke. MeTon HHTEpBAJIOB Il PEIICHUST HEPABEHCTB.
[TprMmeHeHre CBOMCTB HENIPEPhIBHBIX (DYHKIIHMH IS pEIICHUs 3a1a4.

[TepBast u BTOpas npousBoaHbIC (GyHKIUU. OnpeneracHue, TeOMETPUICCKUN U PU3NICCKUN CMBICIT
MIPOU3BOTHON. Y paBHEHUE KacaTelbHOU K TpaduKy (PyHKIIHH.

[IpousBogubie sneMeHTapHBIX (QyHKIUK. [Ipou3BogHAs CyMMBI, MPOU3BEACHHS, YAaCTHOTO H
KOMMO3UINH (PYHKIIUH.

MHoxkecTBa M JIOTHKA

MHoXecTBO, oOlepaluMd HaJd MHOXKECTBAaMM MW HUX CBoWcTBa. Jluarpammel OJiinepa—BenHa.
[IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO armapara Jijisi OMKMCaHUs PeaIbHBIX MPOIIECCOB U SIBIICHUMN, TTPU
pelleHnH 3a7a4 U3 IPYTUX y4eOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTUYECKOTO OOBEKTa, CIEJICTBUE, J0Ka3aTelIbCTBO,
PaBHOCUJIbHBIE YPaBHEHUS.

INJTAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUSA YYEBHOI'O KYPCA «AJITEBPA H
HAYAJIA MATEMATUYECKOI'O AHAJIN3A» (YTJIYBJIEHHBIM YPOBEHb) HA YPOBHE
CPEJHET'O OBLHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

1) rpaaaHCKOro BOCIMTAHUS:

c(OpPMUPOBAHHOCTh TPAXKIAHCKOM MO3UIMH OO0YyYaromerocss Kak aKTMBHOIO M OTBETCTBEHHOI'O
YlieHa POCCHUUCKOTO OOIecTBa, NPEICTaBICHHE O MaTeMaTHYeCKHMX OCHOBaX (DYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYD, ABJICHUH, IPOLEAYp IPaKIAHCKOro 0011ecTBa (BEIOOPHI, ONPOCHI U IPYTO€), YMEHHE
B3aMMOJICHCTBOBATH C COLIMATBHBIMU HHCTUTYTAMH B COOTBETCTBUU C MX (DYHKITUSIMU M Ha3HAUCHUEM;

2) IaTPMOTHYECKOI0 BOCIIUTAHMSA:

c(OpPMUPOBAHHOCTh POCCHUICKON TPakJaHCKON WACHTUYHOCTH, YBAXKEHUS K TNPONUIOMY U
HACTOAIIEMY POCCHUMCKONM MaTEMaTHKH, IEHHOCTHOE OTHONIEHHWE K JOCTHUXKEHUSIM POCCUHUCKUX
MaTEMaTUKOB M POCCHUMCKON MaTeMaTHYE€CKOM IIKOJbI, MCIOJb30BAHUE ATUX ITOCTHXKEHHH B JIPYruX
HayKaX, TEXHOJIOTUSX, cpepax SKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAaHHE JyXOBHBIX IIEHHOCTEH poccuiickoro Hapona, c(hOPMHUPOBAHHOCTh HPABCTBEHHOI'O
CO3HAHMUsI, STUYECKOTO MOBEACHUS, CBA3AHHOTO C MPAKTHUUECKUM MNPUMEHEHHEM JOCTUKEHUN HAyKu M
JEeSITeNIbHOCTBIO YYEHOT0, OCO3HAHKE JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;



4) 3¢TeTHYECKOT0 BOCIIUTAHUS :

ACTETUYECKOE OTHOILIEHWE K MHUpPY, BKJIIOYas SCTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aJa4, PEHICHU, pacCyX JACHHUM, BOCIPUUMUYMNBOCTh K MAaTEMAaTUYECKUM acCleKTaM pazIUYHbIX
BUJ0OB UCKYCCTBA,

5) puzuveckoro BOCIUTAHUSA:

C(l)OpMI/IpOBaHHOCTb YMCHUA NPUMCHATHL MATCMATUUYCCKHUC 3HAHHA B MHTCPECAX 3J0pOBOIo H
Oe3omacHOro o0pasza JKHU3HH, OTBETCTBEHHOE OTHOILIEHHWE K CBOEMY 3J0POBbIO (30pOBOE MHTaHUE,
cOaaHCUPOBAHHBIN pPEXHUM 3aHATUH W OTABIXA, PEryispHas (HU3UYecKas aKTUBHOCTH), (uzmueckoe
COBEpIICHCTBOBAHUE MIPU 3aHITUSIX CLIOPTUBHO-037J0POBUTEIBHON NEATEIbHOCTbIO;

6) TPY10BOT0 BOCIIUTAHUSA:

FOTOBHOCTb K TpPYAY, OCO3HAHHWE LEHHOCTU TPYAOIIOOMS, HHTEpeC K pa3iudHbIM cdepam
npo¢eCcCHOHATBLHON IeSTEILHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ MPUIOKEHUSIMH, YMEHUE COBEPIIATh
OCO3HAHHBII BBIOOp OyAyIIel npodeccuu U pean30BbIBaTh COOCTBEHHBIE KU3HEHHbBIE IJIAaHBI, TOTOBHOCTH
U CIOCOOHOCTh K MAaTeMaTHYeCKOMY OOpa30BaHHIO M CaMOOOpPA30BaHUIO HA MPOTSHKEHUM BCEH KHU3HW,
TOTOBHOCTb K aKTUBHOMY Y4aCTHIO B PEIIEHUU MPAKTHUECKUX 3a7a4 MaTeMaTUYECKOM HalpaBIeHHOCTH;

7) 3K0JIOTHYEeCKOTr0 BOCTIUTAHUSA:

c(OpMUPOBAHHOCTh SKOJIOTMUECKON KYyJIbTYphl, TOHUMAHUE BIUSHUS COLUAIBHO-DPKOHOMUYECKUX
MPOIECCOB HAa COCTOSHUE NPHUPOJHOM ¥ CONMAIBHOW Cpedbl, OCO3HAHWE TIJIOOAIBHOTO XapakTepa
9KOJIOTHYECKUX MpOoOJeM, OpUEHTAIMs Ha MPUMEHEHHEe MaTeMaTHUeCKUX 3HAHWM Ui pelieHus 3ajay B
00J1aCTH OKpY’KarolIeil cpejibl, IJIAHWPOBAHUE TMOCTYNKOB U OLIEHKH WX BO3MOKHBIX TOCIEIACTBUN IS
OKPYKAaroIlIel Cpeibl;

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAYKU
¥ OOILIECTBEHHOW MPAKTUKH, TOHUMAHUE MaTEMaTHUECKOW HAyKH KaK c(ephl 4emoBeYeCcKOi e TeTbHOCTH,
9TanoB €€ pa3BUTHUS M 3HAYUMOCTH MJSl Pa3BUTHUS LUBUIM3AIUHM, OBIAJCHHUE S3BIKOM MAaTeMaTHUKU W
MaTeMaTHYeCKOHU Ky.HI:TypOfI KakK CpCACTBOM IIO3HAHUA MHPA, TOTOBHOCTb OCYWICCTBJIATL MPOCKTHYIO U
UCCIIEIOBATENLCKYIO ACSITEIbHOCTh MHINBUAYAIBHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIbTATBI

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

Ba3oBble 1oruyeckue gelicTBus:

BBISBIISITh M XapaKTEPU30BATh CYILECTBEHHbIE MPU3HAKM MaTeMaTHUECKUX OOBEKTOB, IMOHSITHH,
OTHOUIIEHUN MEXAY HMOHATUIMH, (POPMYIHpPOBATh ONpPEAEICHUS MOHATUN, YCTaHABINBATh CYLIECTBEHHBIN
IpU3HAK Kiaccu(UKaluu, OCHOBaHMs JUIsd 0000IIEHUS U CPABHEHUS, KPUTEPUH ITPOBOIMMOTO aHAIIN3a,;

BOCIIPUHUMATh, (OpPMYyJIUpOBAaTH U  MPeoOpa3OBbIBATh  CYXKICHHS:  yTBEPAMUTEIbHBIE U
OTpHILIaTENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IIUE, YCIOBHBIE;

BBISIBJISITH MaTEeMaTUYECKHWE 3aKOHOMEPHOCTH, B3aMMOCBSA3M U IMPOTUBOpPEUMs B (akTax, JAHHBIX,
HaOJIONEHUSAX U YTBEPXKICHMSAX, TMpeanaraTb KpUTEpUM M BBIABICHHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEUUIL;

JIeNIaTh  BBIBOABI C  HCIIOJIB30BAHMEM 3aKOHOB JIOTMKM, JEAYKTHBHBIX M HWHAYKTHUBHBIX
YMO3aKJIO4YEHUH, YMO3aKIIOYEHNH 110 aHAJIOTHH;

IPOBOJUTH CaMOCTOSITENIBHO JOKa3aTelIbCTBA MAaTeMaTHYECKUX YTBEPXKICHMH (TpsiMble U OT
MPOTUBHOTO), BBICTPAWBATh AapryMEHTAIMI0, MPHUBOJIUTH MPUMEPbl M KOHTPIPUMEPHI, OOOCHOBBLIBATH
COOCTBEHHBIE CYX/IEHUS U BBIBOJIbI;

BbIOMpaTh CHocoO pelleHus y4uyeOHOM 3anayM (CpaBHHMBAaTh HECKOJbKO BapHAaHTOB pEIICHHUS,
BBIOMpATh HanOoJIee MOIXOAAIIHNHA C Y4ETOM CaMOCTOSATENBHO BBIICTICHHBIX KPUTEPUEB).

Ba3oBble ucciiefoBarebcKue 1eiCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIIE0BATENIbCKUNA HHCTPYMEHT MO3HAHUs, (POPMYIHPOBATH BOIPOCHI,
dukcupyronume NpoTUBOpedne, NpodieMy, yCTaHaBIUMBaTh UCKOMOE M JlaHHOe, (POpMUPOBATH T'HIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3ULUIO, MHEHMUE;

IIPOBOJAMTH CaMOCTOSITENIBHO CIUIAHUPOBAHHBIM SKCIIEPUMEHT, HCCIIEJJOBAHUE IO YCTAaHOBJICHHIO
0COOEHHOCTEH MaTeMaTHYecKoro OOBEeKTa, SBJIEHUS, IPOLECCa, BBIABICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMHU, SIBJICHUSIMU, IIPOLIECCAMU;



CaMOCTOSITENIbHO  (OpMyJIUpOBaTh OOOOIIEHUST W BBIBOJABI 110 pPE3yJbTaTaM IPOBEIEHHOTO
HaOJIOICHUS, MCCIIEOBAHUS, OLEHUBATh JOCTOBEPHOCTH IIOJNYYCHHBIX pPE3YyJIbTAaTOB, BBHIBOJOB U
000011IeHNI];

IIPOrHO3MPOBATh BO3MOYKHOE pPa3BUTUE IPOIECCA, a TAKXKE BBIIBUIaTh IPEIINOJOKEHUS O €ro
pa3BUTHUU B HOBBIX YCIIOBUSIX.

Pabora ¢ unopmanmeii:

BBISBIIATH J€UIMTH HHPOPMALIUH, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETA HA BOIIPOC U JAJIS pEILEHUs
3a/1a4u;

BbIOMpPATh MH()OPMALMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIU3UPOBAThH, CUCTEMATU3UPOBATh U
UHTEPIPETHPOBATH MHPOPMAIUIO PAa3IHUHBIX BUJOB U ()OPM MPEICTABICHHUS;

CTPYKTYpUpOBaTh HH(OpMaIMIO, HPEACTaBIATh €€ B pPa3MYHbIX (OpPMAX, WILIIOCTPUPOBATH
rpaduvecKu;

OLIEHUBATh HAAEKHOCTh HH(OPMALIMH IO CAMOCTOATENIBHO C(HOPMYITUPOBAHHBIM KPUTEPUSIM.

KomMMyHuKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUS

OO0uenne:

BOCIPUHUMATH U (OPMYIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIIOBUSIMU U LEISIMH OOIIEHUS,
ACHO, TOYHO, I'PaMOTHO BbBIPpAXATb CBOKO TOYKY 3pCHUA B YCTHBIX W IHUCBMCHHBIX TCKCTAX, AdaBaTb
MOSICHEHHUS 110 XO/1y PELICHHs 33/1a4i, KOMMEHTHPOBATh MOJYUYEHHBIH Pe3yNnbTaT;

B X0JIe OOCYX/JICHHUS 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYKIAaeMOW TEMBI, TIPOOJIEMBbI, perraeMoi
3a/layy, BBICKA3bIBaTh MWJICH, HAIICJICHHbIE Ha TIOMCK pEIIEHUs, COMOCTaBIATh CBOU CYXKACHUS C
CYXJICHUSIMH JPYTHX YYaCTHHKOB JHAIOra, 0OHAPYKMUBATh PA3IUUME U CXOJCTBO MO3UIHMN, B KOPPEKTHON
dbopme hopMynupoBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

MMpeaACTaBIATb PE3YIbTAThI peICHUA 3aJa4du, OKCIICPUMCHTA, HUCCJICJ0OBaHUA, IIpOCKTa,
CaMOCTOSITENIbHO BBIOMpPaTh (GopMaT BBICTYIUICHUS C Y4E€TOM 3a/ad MPE3eHTAlUd U OcOoOEeHHOCTeH
ayJIUTOPHH.

PeryisiTUBHBIE YHHBepcaabHble yueOHbIe AeiicTBUSA

Camoopranu3anus:

COCTABIIATH IUIaH, ITOPUTM PEIICHUS 3a7add, BBIOMPATh CIIOCOO PEHICHUS C YUETOM HMEIOIIUXCS
pecypcoB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH BAPHAHTHI PELICHUH C
y4€TOM HOBOUM MH(MOpMAITHH.

CaMOKOHTPOJ/1b, SMOLUOHAIBHBIH HHTEJICKT:

BJIQ/IETh HAaBBIKAMU I103HABATEIbHOW peQIeKCUM KaK OCO3HAHHUS COBEpIIAEMbIX JAEUCTBUN U
MBICIIUTENIBHBIX MPOLIECCOB, WX PE3yJIbTaTOB, BIAJAETh CIIOCOOAMU CAaMOIPOBEPKH, CAMOKOHTPOJIS
Ipolecca U pe3yJsibTaTa pelieHHsl MaTeMaTH4eCKon 3a/1auH;

IpPEeIBUIETh TPYIHOCTH, KOTOPblEe MOT'YT BO3HUKHYTh IPU PEILICHUM 3a/1a4l, BHOCUTh KOPPEKTUBHI B
JIeSITeIIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWJICHHBIX OIMIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE pPE3yibTaTa LEJIW M YCIOBUAM, OOBACHATH NPUUYMHBI JOCTHIKEHHS WIN
HEJIOCTHKECHHUS PE3YJIbTATOB ACATEIBHOCTH, HAXOUTh OIIHOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eSITEIBHOCTD:

MOHMMATh M HCIIOJIb30BaTh MPEHMYIIECTBA KOMAHIHON W WHAWBUIYAIBHOW pabOTHI MPH pEIICHUH
y4eOHBIX 3ajJjay, MPUHUMATh IeJIb COBMECTHOM NEATEeNbHOCTH, MJIAaHUPOBAaTh OPraHU3alMI0 COBMECTHOM
paboThl, pacHpeneniarTb BUAbBI pabOT, I0roBapUBaThCs, OOCYXAAaTh MpOIecC M pe3yibTaT padoThI,
0000111aTh MHEHUS HECKOIBKHUX JTIOIEH;

y4acTBOBaTh B IPYNIOBBIX Gopmax paboThl (00CyKIeHUsI, 0OMEH MHEHUMH, «MO3TOBBIE IUITYPMBD) U
UHBIE), BBIMOIHATH CBOIO YaCTh paObOTHl M KOOPAWHUPOBATh CBOM JECHCTBUS C IPYTUMHU YJICHAMU KOMaH]IbI,
OIIEHUBATh KA4eCTBO CBOETO BKJIAJa B OOIINH MPOIYKT IO KPUTEPHSIM, CHOPMYITHPOBAHHBIM YUYACTHHKAMHU
B3aUMO/ICHCTBUS.

INPEJIMETHBIE PE3YJIBTATbBI

K xonuy o0yudenus B 10 kjacce o0y4aromuiics MogyyuT CIEAYIOUINE IPEIMETHBIE Pe3yJIbTaThl 110
OTJEJIbHBIM TEMaM pabodell IporpaMMbl y4eOHOTo Kypca «Anredpa 1 Hadyajga MaTeMATHYECKOTO aHaIU3a»:



Yuciia ¥ BLIYMCIICHUA:

CBOOOJTHO ONEPUPOBATh MOHATHSAMH: PAIlMOHAIBHOE YHUCIIO, OECKOHEYHas Mepuoaudeckas Ipoob,
IIPOLEHTBI, UPPALUOHAIBHOE YHUCIIO, MHOXECTBA PAlUOHAIBHBIX U JACUCTBUTEIBHBIX YHCEN, MOAYJb
JIEHCTBUTEIILHOIO YHCIA;

IPUMEHSATH IpOOU U MIPOLEHTHI JUIsl PEIIeHUs MPUKIAIHbIX 3a/1a4 U3 Pa3IMUHbIX OTpaciel 3HaHUH U
pEATbHOM )KU3HU;

OPUMEHATh NMPUOIMKEHHbBIE BBIYUCICHUS, NpaBWIa OKPYIJIEHUS, NMPUKUAKY M OLEHKY pe3yibTara
BBIYHCIICHHI;

CBOOOJIHO OIEpUpPOBaTh MOHATHEM: CTENEHb C LEJbIM I0Ka3aTeseM, MCIO0Jb30BaTh MOAXO/AIIYIO
dopMy 3anucu ACUCTBUTETBHBIX YHCEN IS PEIICHHUS MTPAKTUYECKHUX 3a/1a4 U IPEACTABICHUS JaHHBIX,

CcBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HaTypalbHOM CTENeHH;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: CTETICHB C PAIlMOHAJILHBIM ITOKa3aTeIIeM;

CBOOOJIHO ONEPUPOBATH MOHATHIMMU: JIOrapu(M yKcia, AeCATUYHbIE U HaTypallbHbIE JIOrapu (MBI,

CBOOOJTHO OTIEPHPOBATH MOHATHIMH: CHHYC, KOCHHYC, TAHT'€HC, KOTAHTCHC YHCIOBOTO apryMEHTa,

OIIEpUPOBATH NOHATUAMHU: APKCUHYC, ADKKOCUHYC M apKTaHI'€HC YMCIOBOI'O apryMeEHTa.

YpaBHeHus1 H HepaBeHCTBA:

CBOOOJHO OIEpUpPOBaTh MOHATUAMU: TOXKAECTBO, YpPAaBHEHHE, HEPAaBEHCTBO, PABHOCHUJIbHBIE
YpaBHEHUS U ypaBHEHUS-CIIEJCTBUS, pABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATh Pa3IMYHble METOJbl PELICHUs DPALUOHANBHBIX M JPOOHO-pallMOHAIBHBIX YpaBHEHHI,
IPUMEHSTh METOJl UHTEPBAJIOB JUIsl PEIICHUsI HEPaBEHCTB;

CBOOOJIHO OINEPHUPOBATH MOHATHSAMHU: MHOTOYIEH OT OJHOW MEPEeMEHHOM, MHOTIOYIEH C LEJIbIMU
Kod(ppuIMeHTaMl, KOPHH MHOTOWIEHA, NPUMEHSTH ICJCHHEe MHOTOWIEHa Ha MHOTOWIEH C OCTaTKOM,
TeopeMy besy u Teopemy Buera i pemenus 3anad;

CBOOOJHO ONEPUPOBATH IOHATUSIMU: CUCTEMA JIMHEHHBIX ypaBHEHUM, MaTpulla, OIpPEAEIUTENb
MaTpulbl 2 X 2 ¥ ero reoMEeTpUYECKHM CMBICI, HCIOJIb30BaTh CBOMCTBA ompenenurens 2 X 2 aud
BBIUMCJIEHHSI €r0 3HAYEHUs, NPUMEHATh OMNPENCIIUTENH JJIs PELIeHUs] CUCTEMbl JMHEHHBIX ypaBHEHUH,
MOJIEJIMPOBaTh pEAJbHBIE CUTYyallMH C IIOMOLIbI0 CHCTEMbl JIMHEWHBIX YypaBHEHHUH, HCCIEN0BATh
MOCTPOEHHBIE MOJEIHU C IIOMOILBIO MATPUI] U OIPEEIIUTENEH, HHTEPIIPETUPOBATH ITOIYYEHHbIN pPe3yNbTar;

UCII0JIb30BaTh CBOMCTBA JEUCTBUI ¢ KOPHSAMH JUIsl TpeoOpa30BaHus BbIPaKEHHI;

BBIMOJHATh IIPEOOpPa30BaHUS YKCIOBBIX BBIPAXKEHHUM, COJEpXKAIIUX CTEHNEHU C palMOHaIbHBIM
MIOKa3aTeNeM;

HCII0JIb30BaTh CBOMCTBA Jorapu(mMoB /i npeoOpa3oBaHusl JOrapupMUUECKUX BbIPAKEHUI;

CBOOOJTHO ONEpUPOBaTh MOHATUSAMHU: HUppalMOHAIbHBIE, IOKa3aTeJIbHbIE WU JorapupMUUEcKue
YpaBHEHHUS, HaXOIUTh UX PEUICHMs C IOMOIIbIO PAaBHOCUIIBHBIX MEPEXOJ0B WM OCYLIECTBIISISI IPOBEPKY
KOpHEH;

IPUMEHSTh OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYJIbI Ui PEoOpa30oBaHUsI TPUTOHOMETPHUUECKUX
BBIPAKECHUI;

CBOOOJHO ONEpUPOBATH MOHITHEM: TPUTOHOMETPHUUECKOE ypaBHEHHUE, NMPUMEHATh HEOOXOIUMbIE
(opMyIbI TSl pellieHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKHX YPaBHEHUH;

MOJIEJIMPOBaTh peajibHble CUTYallud Ha S3bIK€ ajreOpbl, COCTaBIATh BBIPAKEHUS, YPaBHEHMS,
HEPAaBEHCTBA IO YCJIOBHIO 3aJa4M, MCCIEN0BaTh IOCTPOCHHBIE MOJEIN C MCIIONb30BAaHMEM amrapara
anreopsol.

DOyHKUUM U rpadpuku:

CBOOOJIHO OIEPUPOBATh MOHATUSIMH: (YHKIIMSA, CIOCOOBI 3aJaHus (PYHKIIMH, B3aUMHO OOpaTHBIC
¢yHkuuu, kKoMno3uuus QyHKUWH, rpaduk (YHKLIUH, BBIIOIHATH DJIEMEHTapHble MpeoOpa3oBaHUsS
rpadukoB QpyHKUIUH;

CBOOOJTHO OTNIEPUPOBATh MOHATUAMHU: 00JIACTh ONPENENICHUS] 1 MHOXKECTBO 3HAUYCHUN (DYHKIMH, HYIIH
(GYHKIMH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJHO OMEpUpPOBATh MOHATUSAMHU: YETHBIE M HEUYETHbIE (DYHKIMH, NMEpUOIUYecKHe (YHKIIHH,
MPOMEKYTKH MOHOTOHHOCTU (PYHKIIMH, MAKCUMYMbl 1 MUHUMYMBbI (DYHKIIMHU, HAauOOJIbIllee U HaUMEHbIIIee
3HaYeHue (PYHKLIUU Ha IPOMEKYTKE;



CBOOO/IHO OTIEpUPOBATH MOHATHSIMU: CTETIEHHas QYHKIMS C HATYpaJbHBIM H IEJIBIM ITOKa3aTeeM,
rpaduk cTerneHHOW (YHKIMU C HAaTypaJbHBIM U LIEJBIM IOKa3areneM, rpauk KOpHs N-0i CTENEeHU Kak
GbyHKIIMM 0OpaTHOM CTENEHU C HATypaJIbHBIM IMOKa3aTelIeM;

OTIEpUPOBATH MOHATUSAMH: JIMHEHHAs, KBaJpaTW4yHas U JPOOHO-THMHEWHas (YHKIWHU, BBITOJIHATH
3JIEMEHTapHOE UCCIICIOBAHUE U TIOCTPOCHHE UX TPAPHKOB;

CBOOOJTHO OTIEPHPOBATH MOHATUAMHU: TTOKa3aTeNbHAas U Jorapumuueckas GyHKIUHU, UX CBOHCTBA U
rpaduKH, HCIIOIB30BATh UX Tpa(uKy IS peIIeH:s ypaBHEHHIA;

CBOOOJHO  ONMEpPUPOBATh  IMOHATUSMH: TPUTOHOMETPHYECKAsh  OKPY>KHOCTh,  OIpEIeNICHHE
TPUTOHOMETPUYECKUX (QYHKIHH YHCIOBOTO apryMEHTa;

UCTIOJIb30BaTh rpaduku (QYHKIUI U MCCIEOBAHUS MPOIECCOB U 3aBUCHMOCTEH NP PELICHUN
337124 U3 IPYrux y4eOHBIX NMPEIMETOB U PEaTbHON JKU3HU, BBIPAXATh (OPMyJIaMU 3aBHCUMOCTH MEXIY
BEJIINYMHAMU;

Hauyaja MaTeMaTH4YeCKOro aHAIN3a:

CBOOOJTHO ~ ONMEpPUPOBATh MOHATHUAMHU: apuMETHUECKass M TeOoMeTpUYecKas IPOrpeccHs,
OeckoHe4HO yOBIBaIOIIasi TeOMETpHYECKast MPOTPeccHs, IMHEHHBIN U AKCIIOHEHIHMAIBHBINA pocT, (hopmyrna
CJIO’KHBIX TPOLIEHTOB, UIMETh MPEICTABICHUE O KOHCTAHTE;

UCTIONIb30BATh NIPOTPECCUH ISl PEILICHUS PeasTbHbIX 33/1a4 NPUKIAIHOTO XapaKTepa;

CBOOOJTHO OIIEPUPOBATH TOHSATHUSIMH: MOCJIEIOBATEIBHOCTb, CHOCOOBI 3aJaHHS
IIOCJICZIOBATEIHOCTE, MOHOTOHHBIE W OTPAaHUYCHHBIC IIOCIEIOBATEILHOCTH, MOHUMATh OCHOBBI
3apOXKICHUSI MATEMaTHYECKOT0 aHaJIN3a KaK aHajn3a OECKOHEYHO MaJIbIX;

CBOOO/IHO OIIEpUPOBATH MOHATUSMH: HETIPEPhIBHbIC (YHKIMH, TOUYKU pa3pbiBa rpaduka GyHKIUH,
aCHMIITOTHI rpaduka GyHKINY;

CBOOOIIHO OIEpUpOBaTh MOHATHEM: (YHKIHS, HENpPEpbIBHAsS Ha OTpPE3Ke, MPUMEHSTH CBOMCTBA
HETPEPHIBHBIX (DYHKIMIA JJIs1 peIIeHUs 3a/1a4;

CBOOOIHO ONEpPUPOBATH MOHATHUSMH: TIepBas M BTOpas MPOU3BOAHBIC (YHKIUH, KacaTelbHas K
rpaduky QyHKIHIH;

BBIYHCIIATH POM3BOHBIE CYMMBI, IIPOU3BEACHUS, YaCTHOTO M KOMITO3HMIIUH JABYX (DYHKIMH, 3HATH
IIPOM3BOJIHBIC DJIEMEHTAPHBIX (DYHKIINH;

UCIIOJIb30BATh TEOMETPUYECKUI U (PU3UUECKHUI CMBICIT TPOM3BOAHOM ISl PELICHUS 3a/1a4.

MHoxkecTBa M JIOTHKA:

CBOOOJTHO ONIEPUPOBATH MOHATHIMU: MHOXKECTBO, OTIEpallMy HaJl MHOXKECTBAMH;

UCTIOIF30BaTh TEOPETUKO-MHOXKECTBEHHBI amnmapaTr JUIsi ONHCAHWS pPEalbHBIX MPOIECCOB U
SIBJICHUH, MIPU pEIIEHUH 33]a4 U3 APYIUX y4eOHBIX NPEIMETOB;

CBOOOJTHO OMNEPUPOBATH MOHATHSMH: OIPENEIeHUE, TeopeMa, ypaBHEHHE-CIIEACTBHAE, CBOWCTBO
MaTeMaTHYeCKoro  OOBEKTa,  JIOKa3aTeIbCTBO, PABHOCWIBHBIE  YpaBHEHMs W  HEPAaBEHCTBA.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KonuyecTBo yacos
Jlj;-)n HaumeHoBaHue pa3jie/ioB H TeM NPOrpPaMMbl Beero KOHTpOJILHbIE Ipakriueckue
padoTshI padoThbI
MHOX€ECTBO NEUCTBUTEIIBHBIX YACE. MHOTrO4IEHBI.
1 PammonanbHbie ypaBHeHHs U HEpaBeHCTBA. CHCTEMBI 20 2 0
JIMHEWHBIX YPABHEHUHN
) Oynkiun u rpaduku. CreneHHas GyHKIUS C IETbIM 17 1 0
roKaszaresem
3 Apudmernueckuit kopeHb N-oii crenenu. MppannoHanbHble 13 1 0
YpaBHEHMSI
4 [TokazarenpHas pynkuus. [lokasarensHble ypaBHEHHS 11 1 0
5 Jlorapudmuueckas ¢pynkius. Jlorapudmudeckue 18 1 0
ypaBHEHHUS
6 Tpuronomerpruyeckue BoIpa)K€HUS U ypaBHEHUS 22 1 0
7 [TocnemoBaTenbHOCTH U TIPOTPECCHH 10 1 0
8 HenpepsiBable pynkiuu. [IponszBoanas 20 1 0
9 [ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIIMS 3HAHUM 5 1 0
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




INOYPOYHOE IINTAHUPOBAHHUE 10 KJIACC
KosmuecTBO yacos
Ne MpakTn
n/m Tema ypoka Bcero Koutpoax o cxeme
e, P

Hdara
U3y4YeHUs

DJIeKTPOHHBIE
nudposbie
o0pa3oBaTe/IbHbIE

pecypcsbl

MHOKecTBO AelCTBUTEIbHBIX YHce. MHOrowieHsbl. PaninonajibHble ypaBHeHNsl H HepaBeHCTBA. CHCTeMbI JIMHEHHBIX YpaBHeHUii -204.

bubanorexa [JOK
1 MHOK€eCTBO, ONepaly HaJl MHOYKECTBAMU U UX CBOMCTBA 1 0 0 03.09 https://m.edsoo.ru/
bubanoreka [JOK
2 [IpeoOpaszoBanue pallMOHATBHBIX BRIPAKCHUI 1 0 0 04.09 https://m.edsoo0.ru/
bubanoreka [JOK
3 VYpaBHEHUs U HEPABEHCTBA. 1 0 0 05.09 https://m.edsoo0.ru/
[IpuMmenenue apoOei U MPOLEHTOB Il PELIEHHS TPUKIIATHBIX Enbmzorexa LIOK
4 P AP pott AP p A 1 0 0 06.09 https://m.edso0.ru/
3ama4
bubarorexa [TOK
Konum H ma Nel no noemopen HOGH n
5 onmponvHan paboma Nel no nogmopenuro 0CHOGHbIX 60NPOCOE 1 1 0 10.09 httos://m.edsoo.ru/
Kypca anzeopot 9 Knacca.
AnHanmu3 KOHTpOJBbHOI paboTsl. uarpammsr Ditnepa-Benna. Bubmmorexa [IOK
6 [TpuMeHeHHe TeOPETHKO-MHOKECTBEHHOTO allliapaTa JJIsl PEIICHUs 1 0 0 11.09 https:/m.eds00.ru/
3azad.
bubarorexa [TOK
7 PanmonansHble uncna. 1 0 0 12.09 https://m.edsoo.ru/
bubaroreka [TOK
8 JleiicTBuTenbHBIE YKcha. PanioHanbHble U HppallMOHANIbHBIE YHCIIa 1 0 0 13.09 https://m.edsoo.ru/
bubaunorexa [IOK
9 ApudmeTrrueckue onepanuu ¢ JeHCTBUTENbHBIMHI YUCIaMU 1 0 0 17.09 https://m.edsoo.ru/
bubnuoreka [IOK
10 Monynb JECTBUTENBHOIO YUCIIA U €70 CBOWCTBA 1 0 0 18.09 https://m.edsoo.ru/
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bubanorexa [JOK

11 [TpuGmmxEHHBIC BEIYMCIICHHUS], IPABUIIA OKPYTJICHUS 1 0 19.09 https://m.edsoo.ru/
12 bubnuoreka [TOK
CreneHb ¢ paliOHAIbLHBIM ITOKA3aTEIICM. 1 0 20.09 https://m.edsoo.ru/
bubanorexa [JOK
13 CBoiicTBa CTENEHHU C pallMOHALHBIM [TOKa3aTEJIeM. 1 0 24.09 https://m.edsoo0.ru/
Pemenue 3ama4 1o teme: "CTeNEHb ¢ palMOHaIbHBIM II0OKA3aTeIeM Eubmzorexa IOK
14 ok CBOﬁCTEa,, patt 1 0 25.09 https://m.edsoo.ru/
bubanoreka [JOK
15 [IpeoOpazoBaHKs YUCIOBBIX BBIPAKCHHUH, COEPIKAIINX CTCIICHH. 1 0 26.09 https://m.edsoo.ru/
bubarorexa [JOK
16 Apudmerndeckuil KOpeHb HaTYPaJIbHON CTEIICHH. 1 0 27.09 https://m.edso0.ru/
bubaroreka [JOK
17 Apudmerniecknil KOpeHb HaTypaIbHOW CTETIEHH U €T0 CBOICTBA 1 0 https://m.edsoo.ru/
bubamoreka [JOK
18 [TpeoOpa3oBaHUs YUCIOBBIX BRIPAKCHHIMA, COJIEPIKANIIX KOPHH 1 0 https://m.edsoo.ru/
ITpeoOpa3oBaHus YUCIIOBBLIX BEIPAKEHHH, CONEPKAIUX CTENEHHU U Bubmorexa LIOK
19 K(?pHI/Ip p FlepRat 1 0 https://m.edsoo0.ru/
Koumponwvnasa pavoma Ne2: *'Cmenens ¢ pauuonanbisim bubmorexa HOK
20 N N " 1 1 https://m.edsoo.ru/
nokazamenem. Apugpmemuueckuit Kopenv N-ii cmenenu.
YpaBHeHus1 ApoOHO-pallHOHATbHBIE, MPPALHOHAJILHbIE — 174.
AHanu3 KOHTPOJILHOM paboTeL. 1lenbie 1 IpOOHBIE yPABHEHUS. bubnnorexa LIOK
21 p P . 1 AP yp 1 0 https://m.edso0.ru/
CriocoOBbI pereHus ypaBHEHHIA.
OCHOBHBIE METO/IBI PEIICHHS EIBIX U IPOOHO-PAIIHOHATBHBIX bubnnorexa LHOK
22 —- ABLP H AP patt 1 0 https://m.edso0.ru/
23 OCHOBHbBIE METO/IbI PELICHHS LIEbIX U IPOOHO-PAIIIOHAIBHBIX 1 0 bubmmorexa [IOK

YpaBHEHUU
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24

Penrenue nensix U 1poOHO-pAIMOHAIBHBIX YPaBHEHUH 1
HEPaBEHCTB

bubanorexa [JOK
https://m.edsoo.ru/

25

MHorouneHns! OT OJHOM IEpeMEHHOM. JleJIeHne MHOro4usIeHa Ha
MHOTOWIEH ¢ ocTaTkoM. TeopeMa besy

bubanorexa [JOK
https://m.edsoo.ru/

26

MHorousensl ¢ 1ensiMu kodddurinenramu. Teopema Bueta

bubanorexa [JOK
https://m.edsoo.ru/

27

Pemenne cucrem TUHEHHBIX ypaBHCHI/Iﬁ

bubanoreka [JOK
https://m.edsoo.ru/

28

Matpuia cuCTeMbI JINHENHBIX ypaBHEHUH. OlpenenuTeis
MaTpHULIbI 2X2, €r0 FEOMETPUUECKHUM CMBICI U CBOWCTBA;
BBIUUCIIEHUE €r0 3HAUCHUs

bubanoreka [JOK
https://m.edsoo.ru/

29

30

31

32

33

34

Onpexnenurens MaTPULbL 2X2, €r0 reOMETPUUECKUN CMBICIT U
CBOMCTBA; BHIYUCIICHUE €T0 3HAYCHUS

[Ipumenenue onpenenurens Iy PELIEHUs CUCTEMBI JIMHEWHBIX
YpaBHEHUU

Pemenue npukinaaHeix 3a1a4 ¢ MOMOIIBK CUCTEMBI JIMHENHBIX
YpaBHEHUU

HppaunoHanbHbIe ypaBHEHHUS.

OCHOBHBIE METO/bI PELIECHUS UPPALIOHATIbHBIX YPaBHEHUN

Mertoasl pelieHns! HppaluOHAIBHBIX YPAaBHEHUU

bubanoreka [JOK
https://m.edsoo.ru/

bubamorexa [JOK
https://m.edsoo.ru/

bubaroreka [TOK
https://m.edsoo.ru/

bubaroreka [TOK
https://m.edsoo.ru/

bubarorexa [TOK
https://m.edsoo.ru/

bubaunorexa [IOK
https://m.edsoo.ru/

35

PaBHOCHIIBHBIE TEPEXOBI B PEIIEHUU UPPALHOHATBHBIX
ypaBHEHUH

Bbubnuoreka [IOK
https://m.edsoo.ru/

36

Perienue upparmoHanbHbIX YpaBHEHUH

bubnnorexa [IOK
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37

Koumponsnas paboma No3: "' Ilenvie u Opoono-payuonaivrsle
ypasnenus u Hepasencmea. Hppayuonanshsle ypasnenusn'

bubanorexa [JOK
https://m.edsoo.ru/

®yukuus. CpoiictBa pynkuun. Crenennas gpynkuus. — 134.

38

AnHanu3 KOHTpOIbHOU paboTel. yHKIMS, CIOCOOBI 3a1aHUS
¢bynkuuu. I'paduk pyHKIHN.

bubanorexa [JOK
https://m.edsoo.ru/

39

OO6nacTh onpeneneHuss © MHOXKECTBO 3HaueHui GpyHkuuu. Hymnu
¢dbyakun. [IpoMeKyTKH 3HAK MTOCTOSHCTBA

bubanorexa [JOK
https://m.edsoo.ru/

40

41

42

43

44

45

UYérnble u Heu€THbIe pyHKIMU. [Tlepuoanueckue GyHKIUU.
[TpoMexyTKH MOHOTOHHOCTH ()YHKITUT

MaxkcumyMbl 1 MUHUMYMBI (pyHKIMH. HanGombiee u
HaMMEHbIIIee 3HaUeHNE (PYHKIIMH HA TIPOMEKYTKE

Jlunelinas, KBaIpaTU4Has U IPOOHO-TMHEHHAs (PYHKIUN

DneMeHTapHOe uccienoBaHue (QpyHKUIUN

UccnenoBanune (yHkumit

[Toctpoenue rpagukoB (HyHKIMN

bubamoreka [JOK
https://m.edsoo.ru/

bubanoreka [JOK
https://m.edsoo.ru/

bubamorexa [JOK
https://m.edsoo.ru/

bubanorexa [TOK
https://m.edsoo.ru/

bubaroreka [TOK
https://m.edsoo.ru/

bubnnorexa [IOK
https://m.edsoo.ru/

46

Crermnens ¢ LIeI6IM IToKa3zareneM. bunom HeroToHA

bubnnorexa [IOK
https://m.edsoo.ru/

47

CrenenHast GyHKIUS C HATYPaJbHBIM H IIEJBIM MoKa3aTeneM. Eé
CBOMCTBaA U TpaduK

Bbubnuoreka [IOK
https://m.edsoo.ru/

48

CBoiicTBa KOpHS N-0M cTeNeH Kak (PYHKIIUK 0OpaTHOM CTENEHN C
HaTypaJIbHBIM MOKa3aTelleM

bubnnorexa [IOK
https://m.edsoo.ru/
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I'padux KopHs N-0#f cTeneHn Kak QyHKIMKU 00paTHOU CTETIEHH C

bubanorexa [JOK

49 1 0 0 https://m.edsoo.ru/
HaTypaJIbHBIM ITOKa3aTeseM
Konmponsnas paoma Ned: "Cmenennan Qynxyus, eé bubmmorexa [IOK
50 "mp p " PynKuus, 1 1 0 https://m.edsoo.ru/
ceoilicmea u zpaguk
Ioka3aTeabHas ¢pynkuus. [loka3areabHble ypaBHenus — 114.
AHanu3 KOHTposIbHOH paboTsl. [TokazaTenbHas KLU, eé Bubmorexa LIOK
51 . p p (ymxn 1 0 0 https://m.edso0.ru/
CBOWCTBA U TpaduK
bubaroreka [JOK
52 CaoiicTBa U rpaduk moxazaTeabHON PYHKINU 1 0 0 https://m.edso0.ru/
bubamoreka [JOK
53 Hcnons3oBanue rpadmka QyHKIUN AT PEIICHUST YPaBHESHUI 1 0 0 https://m.edsoo.ru/
bubarorexa [JOK
54 [Toka3zaTrenbHbIC YpaBHEHUS. 1 0 0 https://m.edsoo.ru/
bubanorexka [JOK
55 OCHOBHBIE METOABI PELIEHUS TIOKA3aTENbHbBIX YPaBHEHUN 1 0 0 https://m.edsoo.ru/
bubnnorexa [IOK
56 Perienue nokazaTesnbHbIX YpaBHEHUI 1 0 0 https://m.edso00.ru/
bubnnorexa [IOK
57 [Toxa3aTenbHbIE HEPABEHCTBA. 1 0 0 https://m.edso0.ru/
bubnnorexa [IOK
58 Perenne rnokasarenbHbIX HEPABEHCTB 1 0 0 https://m.edsoo.ru/
Bbubnuoreka [IOK
59 Pemienue cuctem noka3aTelbHBIX HEPABEHCTB 1 0 0 https://m.edsoo.ru/
O0006111eH1E 3HAaHUH 110 TeMe: «Pelenne nmokasarejibHbIX bubmmorexa [IOK
60 YPaBHEHHH U HEPABEHCTBY 1 0 0 hitps://m.edso0.ru/
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61

Koumponvnas paboma Ne5: "llokazamenvhan pynkuyus.
Hlokazamenvhule ypasnenusa'

bubanorexa [JOK
https://m.edsoo.ru/

62

63

64

65

66

67

Jlorapudmuueckas pynkuus. Jlorapupmudeckune ypapaenus — 184.

AHanu3 KOHTpoJIbHOHM paboTsl. Jlorapudm uucna.

Jlorapudm uucna. CoiicTBa Jorapudpma

JlecsTHaHBIC JTOTapH(PMBI

Harypanbabie norapudmsl

Bripakenusi, copeprkamine JorapuQmol

ITpeoOpa3oBaHue BBIPAXKEHUH, COACPIKALIMX JIOTApU(OMBI

Bbubnnorexa [JOK
https://m.edsoo.ru/

Bbubnnorexa [JOK
https://m.edsoo.ru/

bubaroreka [JOK
https://m.edsoo.ru/

bubamoreka [JOK
https://m.edsoo.ru/

bubarorexa [JOK
https://m.edsoo.ru/

bubanorexka [JOK
https://m.edsoo.ru/

68

Jlorapudpmuueckas pyHkuus, € CBOUCTBA

bubnnorexa [IOK
https://m.edsoo.ru/

69

I'padux norapupmuyeckoit GpyHkirn

bubnnorexa [IOK
https://m.edsoo.ru/

70

Hcnonb3oBanue rpaduka GyHKIMY 1JIs pELIeHUs] ypaBHEHU N

bubnnorexa [IOK
https://m.edsoo.ru/

71

Jlorapudmuueckue ypaBHeHUs. PaBHOCHUIIbHBIE TEPEXO/IbI B
pelIeHnu JorapuMUIECKUX YpaBHEHUH

Bbubnuoreka [IOK
https://m.edsoo.ru/

72

73

OCHOBHBIE METO/IbI PELICHHS JTOrapu(PMHUUECKUX YpaBHEHUN

Pemenue norapudgmuueckux ypaBHEHHUI

Bbubnuoreka [IOK
https://m.edsoo.ru/

Bbubaunorexa [JOK
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0 0 bubnnorexa [JOK
74 Pemenue norapudmuueckux ypaBHEHUI 1 https://m.edsoo.ru/
0 0 bubnnorexa [JOK
75 Jlorapudmuueckrue HepaBeHCTBA 1 https://m.edsoo0.ru/
0 0 bubnnorexa [JOK
76 Pemenue norapudmuueckux HepaBeHCTB 1 https://m.edsoo0.ru/
0 0 bubnuoreka [TOK
77 Pemenue norapudmuueckux HepaBeHCTB 1 https://m.edsoo0.ru/
O060061enue 3Hanui Mo TeMe: «Perenne JorapuGMUIECKHX 0 0 Bubmorexa LIOK
78 HeHy pud 1 https://m.edsoo.ru/
YpaBHECHHI U HEPABEHCTB)»
Konumponvnaa paboma Ne6 no meme: "Jlozapugpmuuecxasn bubmorexa LHOK
79 " 1 1 0 https://m.edsoo.ru/
dynuxyusa. Jlocapugpmuueckue ypagnenusn
Tpuronomerpuveckne BbIPpAKeHUs] U YPABHEHUs — 224.
0 0 bubaunoreka [JOK
80 AHanu3 KOHTPOJIbHOM paboThl. PannanHas mepa yria 1 https://m.edsoo.ru/
0 0 bubaunoreka [JOK
81 IToBOPOT TOUKHM BOKPYT Hayajla KOOpAUHAT 1 https://m.edsoo.ru/
0 0 bubaunoreka [JOK
i} JICHHE CHHYyCca, KOCUHYCa U TaHTeHca yria
82 Onpepenenne CHHyca, KocHHyc crea yr 1 https://m.edsoo.ru/
0 0 bubaunoreka [JOK
83 3HaKu CUHYCa, KOCHHYCa U TaHT'€HCa 1 https://m.edsoo.ru/
0 0 bubamnoreka [JOK
84 TpuroHomerprudecKkue TOKIAECTBA 1 https://m.edsoo.ru/
OmnpeneneHne TpPUroHOMETPUIECKHX KIUH YUCIIOBOIO 0 0 Bubmorexa LIOK
85 pedl p p ymxn 1 https://m.edsoo.ru/

aprymeHTa
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86

DopMyIIbl CIOKEHUS

bubanorexa [JOK
https://m.edsoo.ru/

87

CuHyc, KOCUHYC U TaHT€HC JIBOWHOTO yriia

bubanorexa [JOK
https://m.edsoo.ru/

88

CI/IHyc, KOCHHYC U TaHT'CHC IIOJIOBUHHOI'O yTIJjIa

bubanorexa [JOK
https://m.edsoo.ru/

89

DopmyIbl TpUBEICHUS

bubaunorexa [JOK
https://m.edsoo.ru/

90

CYMMa " pa3HOCTb CUHYCOB. CYMMa " pa3HOCTb KOCUHYCOB

bubanoreka [JOK
https://m.edsoo.ru/

91

92

93

94

[TpumMeHeHne TPUTOHOMETPUIECKUX (POPMYIT

[TpeoOpazoBaHre TPUTOHOMETPUUYECKUX BBIPAKCHUN

[IpeoOpazoBanye TPUTOHOMETPUIECKUX BBIPAKEHUM

Konumponvnas paboma Ne7 no meme: " Tpuzonomempuuecxkue
n

8bIpaAICeHUA

bubarorexa [JOK
https://m.edsoo.ru/

bubaroreka [JOK
https://m.edsoo.ru/

bubamoreka [JOK
https://m.edsoo.ru/

95

AHanu3 KOHTPOJIBHOM paboThl. YpaBHEHHE COSX = &

bubnnorexa [IOK
https://m.edsoo.ru/

96

VpaBHenue SiNX = a

bubnnorexa [IOK
https://m.edsoo.ru/

97

98

VYpaBHenue tgx = a

Pemenne TpuroHoMeTpru4eCKUX ypaBHEHUN

Bbubaunorexa [IOK
https://m.edsoo.ru/

bubaunorexa [IOK
https://m.edsoo.ru/
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0 bubanorexa [JOK
99 [Ipocreiiine TPUroHOMETPUUECKUE HEPABEHCTBA https://m.edsoo.ru/
0 bubanorexa [JOK
100  Pemenue npocTeUIMX TPUTOHOMETPUUYECKUX HEPABEHCTB https://m.edsoo.ru/
bubanorexa [JOK
101 Konmponsnas paooma Ne8 no meme: "Tpuzonomempuueckue 1 https://m.edsoo.ru/
8LIPANCEHUA U MPUZOHOMEmMPUYECKUe YyPaGHeHuA"
ocaenoBaTesbHOCTH M TIporpeccuu -104.
AHanu3 KOHTpoIbHOI paboTsl. [locnenoBarenbHOCTH, CLIOCOOBI 0 Bu6nmoreka [IOK
102 3aIaHus TIOCTIEN0BATENLHOCTER. METo MaTeMaTHIECKOM hitps://m.eds00.ru/
WUHIYKIHH
MOHOTOHHBIE ¥ OTpaHUYEHHBIE MTOCIE0BATEIBHOCTH. McTOpHs 0 bubauorexa LOK
103 https://m.edsoo.ru/
aHayM3a 0ECKOHEYHO MaJbIX
0 bubnnorexa LIOK
104 Apubmerndeckas mporpeccus https://m.edsoo0.ru/
0 bubmmorexa LIOK
105 I'eomeTprueckas nporpeccus https://m.edsoo.ru/
0 bubmmorexa LIOK
106 beckoneuHo yObIBarolIasi reOMeTpUIEcKasi Iporpeccust https://m.edsoo.ru/
0 bubarorexa [TOK
107 CyMMa GecKOHEUHO YOBIBAIOIIEH TEOMETPUUECKON TPOTPECCUH https://m.edsoo.ru/
JIMHEWHBIH 1 SKCIIOHEHITMATBHBIN pocT. Yucio e. Popmyia 0 bubsmorexa LIOK
108 H p pMY https://m.edsoo.ru/
CJIOKHBIX IPOIICHTOB
JIMHEWHBIH ¥ SKCIIOHEHIIMAIBHBIN pocT. Yucio e. @opmyiia 0 Eubmzorexa LIOK
109 H p pMY https://m.edsoo.ru/
CJIOKHBIX IPOIICHTOB
Hcrons30BaHue IPOTPECCHH JIJIS PELIEHHUS PeaIbHBIX 3a1a4 0 Eubmzorexa LIOK
110 porp AP p A https://m.edsoo.ru/

MPUKIIAAHOT'O XapaKTepa
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Konmponon ma Ne 9 no meme: "IMocnedosamenvrocmu 1 bubmmorexa [IOK
111 OnmpoNb a;f'p adoma Ne 9 no meme 0 https://m.edsoo.ru/
u npozpeccuu
HenpepsiBuble pynkuun. IlpousBognas - 204.
0 bubamoreka [TOK
112 HenpepbiBHBIC QYHKIIMU U UX CBOMCTBA https://m.edso0.ru/
0 bubamoreka [TOK
113 Touxka pa3psiBa. ACUMNOTOTHI TpaduKOB HyHKIUN https://m.edso0.ru/
0 bubaroreka [JOK
114 CaoiicTBa (hyHKIMI HETIPEPHIBHBIX Ha OTPE3Ke https://m.edsoo.ru/
0 bubamoreka [JOK
115 CaoiicTBa (hyHKIMI HETIPEPHIBHBIX Ha OTPE3Ke https://m.edsoo.ru/
0 bubarorexa [JOK
116 Meron nHTEpBAIOB https://m.edsoo.ru/
0 bubnnorexa LIOK
117 Meroa UHTEPBAJIOB Ul PELICHUS HEPABEHCTB https://m.edsoo.ru/
0 bubmmorexa LIOK
118 Meroa UHTEPBAJIOB Ul PELICHUS HEPABEHCTB https://m.edsoo.ru/
IIprMeHEHNEe CBOWCTB HEMTPEPBIBHBIX KLU IS pEIIEHHS 0 Bubmorexa LIOK
119 P bep (ymKrmi 23 p https://m.edsoo.ru/
3a1a4
[IprMeHeHHe CBONCTB HEMPEPBIBHBIX (DYHKIIUH TS pEeIeHUS 0 bubmorexa LIOK
120 P bep (ymxupit A1 p https://m.edsoo.ru/
3a1a4
0 bubmuorexa [IOK
121 [lepBast u BTOpast NpoU3BOIHBIC PYHKIIUU https://m.edsoo.ru/
0 bubmuorexa [IOK
122 Omnpenenenne, reOMETPUIECKUI CMBICI TPOU3BOIHOM https://m.edsoo.ru/
o . bu6 OK
123 Onpenenenne, GU3NISCKUN CMBICIT POU3BOTHOM 0 uomorexa Il



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

https://m.edsoo.ru/

0 bubanorexa [JOK
124 VYpaBHeHHe KacaTeabHOU K rpaduky GyHKINUN 1 https://m.edsoo.ru/
0 bubanorexa [JOK
125 VYpaBHeHHe KacaTenbHOU K rpaduky GyHKIUU 1 https://m.edsoo0.ru/
0 bubanorexa [JOK
126 [Ipou3BoiHbIE AIEMEHTAPHBIX (PYHKINN 1 https://m.edsoo0.ru/
0 bubnnorexa LIOK
127 @DopMyJIbl TPOU3BOTHBIX dJIEMEHTAPHBIX (HYHKIUI 1 https://m.edsoo0.ru/
0 bubnnorexa LIOK
128 [IpousBoHas CyMMBbI U pou3BefieHUs (pyHKIUN 1 https://m.edsoo.ru/
0 bubarorexa [JOK
129 [Tpon3BoHAsT YaCTHOTO U KOMIO3UITMH (DYHKIIHIA 1 https://m.edsoo.ru/
IIpou3BoaHAsA CYMMBI, IPOU3BEACHHS, YACTHOI'O U KOMIIO3ULIUU 0 Bubmorexa LIOK
130 P A y - 1P a ’ H 1 https://m.edsoo.ru/
byHKIMIA
bubarorexa [TOK
131 Konmponwvnasn paboma NelO no meme: "Ilpoussoonasn’ 1 1 https://m.edsoo.ru/
IloBTOpEeHUE, 00001IEHNE, CHCTEMATH3ALMSA 3HAHUN - Su.
AHanu3 KOHTPOJILHOM paboTel. [ToBTOpEeHE 1 00001IIEHNE 0 Bubmorexa LIOK
132 . P " P " P B 1 https://m.edsoo.ru/
3HAaHUU 10 TeMe: "YpaBHEHUS
0 bubarorexa [TOK
133 O0o01IeHre ¥ cHCTeMaTH3anus 3HaHui 1o TeMe: "D yHkImn" 1 https://m.edsoo.ru/
0 bubaunorexa [IOK
134 | Cucremaru3anust 3Hanui o teme: "[IponsBomnas’ 1 https://m.edsoo.ru/
bubnnorexa [IOK
y/i K aooma meme no «lloemopenue
135 006 ROHIMPOTBIAR P P 1 1 https://m.edso0.ru/

Kypca 10 knacca»
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136

Amnanu3 KOHTpoJIbHOH paboTsl . [ToBTOpEeHue, 06odmeHue,
CHCTEMAaTH3aLusl 3HAHUIT

bubanorexa [JOK
https://m.edsoo.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME



https://m.edsoo.ru/

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Anrebpa n Hauana maremaTuueckoro aHanuza: 10 -11 kmaccel, 6a30BbIid U yriyOnEHHBINA
ypoBuH, yueOuuk: \aBT. [II.A. Anumos, F0.M. Kossirun, M.B. TkaueBa u ap., M.:
IIpocsemenue, 2023

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. Knura qnst yuurens: «M3ydyenue anreOpsl 1 Hayan aHanusay, aBT. H.E.®enoposa, M.B.
TkaueBa , M.: [Ipocsemenue, 2023

2. CaMOCTOsITeTbHBIC M KOHTPOJIBHBIC PA0OTHI IO anredpe M Havainam aHanu3a st 10-11
knacca. — 4-e u3a. ucnp. — M. :Mnekca, - 2020

3. lugakTHyecKre MaTepuabl 1o anreope u Havaidam aHaimsa aisa 10-11 knacca/ b. M. Hanes,
C. M. Caaksn, C. U. llIBapudypa. — 8- uza. — M.: [Ipocsemienue, 2020

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. Bubmuoreka ITOK https://m.edsoo.ru/
2. DnekTHBHBIE Kypchl Mo Matemaruke http://metodist.lbz.ru/iumk/mathematics/ec.php






