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MNOACHUTEJIBHASA 3AIINCKA

VYuebHbIil Kypc «Anredpa W Hadala MaTeMaTHUYECKOTO aHalIu3a» SBISETCS OJHUM M3 HauOoJjiee 3HAYMMBIX B INPOTpaMMe CPEIHEro OOIIero
00pa3oBaHus, MOCKOJIBKY, C OJIHOW CTOPOHBI, OH 00ECIeUNBAEeT HHCTPYMEHTAIBbHYIO 0a3y Ul U3y4YEHUS BCEX €CTECTBEHHO-HAYUHBIX KYypPCOB, a C APYTroi
CTOPOHBI, (GOPMUPYET JOTHIECKOE M a0CTPaKTHOE MBIIIJICHHE 00yUJaromMXCsi Ha YPOBHE, HEOOXOMMOM JJIsi OCBOCHHUSI HH(POPMATHUKH, 0OIIIECTBO3HAHHUS,
WCTOPHH, CIIOBECHOCTH U JIPYI'MX JUCIUIUIMH. B pamkax maHHOTO y4eOHOTO Kypca 00ydaromuecs: OBIa/JIEBAIOT YHUBEPCAIHHBIM S3bIKOM COBPEMEHHOMN
HayKH, KOTopast popMyJIHpyeT CBOU JIOCTHKEHUS B MaTEMaTUYECKOI opme.

VYuebHbIl Kypc anreOpel M Hadal MaTeMaTHYeCKOTO aHajiu3a 3aKiIaJblBa€T OCHOBY JUIsl YCHEIIHOTO OBJAJCHHs 3aKOHAMH (H3MKH, XHUMHH,
OMOJIOTHH, TIOHUMAaHUSI OCHOBHBIX TEHJICHIIMH Pa3BUTHs SKOHOMUKH U OOIIECTBEHHOH KU3HH, TI03BOJIIET OPHEHTUPOBATHCS B COBPEMEHHBIX ITU(PPOBBIX U
KOMITBIOTEPHBIX TEXHOJIOTMSIX, YBEPEHHO HCIOJb30BaTh HX JJIs JaJbHEWIEro oOpa3oBaHUS U B IOBCEIHEBHOM >KM3HM. B TO ke BpeMs OBIajeHuE
aOCTpaKkTHBIMH W JIOTUYECKH CTPOTUMH KOHCTPYKIMSMHU anreOpbl M MaTeMaTHYECKOTO aHallM3a pa3BHBAE€T YMEHHE HAaXOIUTh 3aKOHOMEPHOCTH,
000CHOBBIBATh HICTUHHOCTb, JOKAa3bIBATh YTBEPKICHUS C MOMOIIBIO HHIYKIIUU M pacCyXJIaTh JIeAYKTUBHO, UCTIOJIb30BATh 0000IIEHHE U KOHKPETH3AIHIO,
abcTparupoBaHue M aHAIOTHIO, JOPMHUPYET KPEATUBHOE M KPUTHUYECKOE MBIIIJICHHE.

B xozne nzyuenus yueOHoro kypca «AnreOpa U Hayajla MaTEMaTHYECKOTO aHaIM3a» 00yJarolMecs MOJIy4atoT HOBBIN ONBIT PEIICHUs MPUKIAIHBIX
3a/1a4, CaMOCTOSITEJIBHOIO IIOCTPOCHMS MATeMaTHMYeCKMX MOJENEH peajbHbIX CUTYyallMii, MHTEPIPETALMU II0JIYYEHHBIX PEIICHUH, 3HAKOMATCA C
[IpUMEpaMU MaTEMAaTHUYECKUX 3aKOHOMEPHOCTEN B IPUPOJE, HAYKE U UCKYCCTBE, C BBIIAOIIMMUCSI MAaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOPAMH.

VY4eOHbIi Kypc 00J1aaeT 3HaUUTEIbHBIM BOCITUTATEIbHBIM ITOTEHIIMAIOM, KOTOPBIN peann3yeTcs Kak uepe3 Y4eOHbIH MaTepua, CrocoOCTBYOUIHA
(OpMHUPOBAHNIO HAYYHOTO MHPOBO33PEHHSI, TaK U Yepe3 CreuPUKy yIeOHOU e TeNbHOCTH, TPEOYIomel Mpoa0KUTETFHON KOHIICHTPAllMd BHUMAaHNS,
CaMOCTOSITEJIBHOCTH, aKKypaTHOCTH M OTBETCTBEHHOCTH 3a IOJIy4YEHHBIN PE3yJIbTar.

B ocHOBe MeToMKM 00y4eHHUs anredpe U HauyajgaM MaTeMaTHYeCKOro aHaIu3a JIEKUT e TEIIbHOCTHBIN IPUHIUI 00 yueHusl.

B crpykrype ydueOHOro Kypca «Anrebpa m Hadajga MaTeMaTHYECKOTO AHAJIM3a» BbIIEJIEHBI CIEIYIOIINE COAEPKATEIbHO-METOANYECKUE JTUHUH:
«Yucna u BeraucieHus», «DyHKIMH U rpadukm», «YpaBHEHHUS U HepaBeHCTBa», «Hauama MaTtemarnyeckoro aHanmsa», «MHOXeECTBa | JIoTHKa». Bee
OCHOBHBIE COJAEPKATEIBHO-METOAUYECKHE JHMHUM H3y4alOTCs Ha MHPOTSHKEHUM JBYX JIeT OOydeHHMs Ha YpPOBHE CpPEIHEro ooOmero ooOpa3oBaHus,

CCTCCTBCHHO IOMOJHAA APYyr Apyra U NOCTCIICHHO HACLIMAACh HOBBIMHU TEMaMHM W pa3AaciaMH. I[aHHbeI y‘I€6HI>II>'I KypC SBJIACTCA WHTCTPATHBHLIM,



HOCKOJIBKy 06’beIlI/IH$I€T B 0666 COZIep)KaHI/IC HECKOJIBKUX MaTEMaTHYCCKHUX AUCLHUIIIINH, TAKHUX KaK anre6pa, TpI/IFOHOMeTpI/IH, MaTeMaTI/I‘-ICCKI/II\/JI aHaJIn3,
TEOpHsl MHOXECTB, MaTeMaThueckas joruka u apyrue. [To Mepe Toro kak oOydaromuecs: OBJIaJAeBalOT BCE 00Jiee MIMPOKUM MAaTEMAaTUUECKUM allapaToM,
y HHUX IOCJEI0BaTeNbHO (OPMUPYETCSI U COBEPILIEHCTBYETCS YMEHHME CTPOUTh MAaTEMATUYECKYIO MOJENb PEaJbHOM CUTyalluu, MPUMEHSATh 3HAHUS,
MOJTyYeHHBIEC TIPY M3YYEHUH Y4eOHOTO Kypca, Uil peIIeHUs] CaMOCTOATENBHO C(OPMYIMPOBAHHONW MaTeMaTHYeCKO! 3a7auH, a 3aTeM WHTepIpPEeTUPOBATD
CBOM OTBET.

COZIep)KaTCJIBHO-MCTOIII/I‘-ICCKaSI JIMHUA «‘—Incna 1 BBIYUCIICHUS) 3aBep1HaeT q)OpMI/IpOBaHI/Ie HABBIKOB HCIIOJIB30BaHUS HCﬁCTBHTCHbHBIX YHUCCII,
KOTOpoe OBLJIO HAayaTo Ha YpOBHE OCHOBHOTO oOmiero ooOpasoBanus. Ha ypoBHe cpemHero oOmiero oOpa3oBaHus 0co0Oe¢ BHHMAaHUE YICNSETCS
(OpMHUPOBAHHMIO HABBIKOB PAIMOHAIBHBIX BBIYUCICHHWN, BKIIOYAIOIIUX B ce0sl MCHOJIB30BAHME PA3IWYHBIX (OPM 3alMUCH 4YWCIIA, YMEHHE JAeraTb
HpI/IKI/IIIKy, BBITIOJIHATH HpI/I6JII/DKéHHI)I€ BBIUYHMCJICHUS, OLICHUBATH YMCIIOBBLIC BI)Ipa)KeHI/ISI, pa6OTaTB C MaTeMaTHUYCCKHNMHU KOHCTAHTAMMU. 3HaKOMI>Ie
O6yanOIHHMCH MHOXECTBa HaTypaJIBHI)IX, OEIabIX, paHI/IOHaJILHI)IX 148 HCﬁCTBHTCHBHBIX YUCCJI JOIIOJIHAKTCA MHOKECCTBOM KOMIIJIICKCHBIX UHUCCII. B KaXXI10M
M3 STUX MHOXECTB PAaCCMATPUBAIOTCS CBOWCTBEHHBIE €My cCHeluUYECKUe 3aJayd U ONEpalliH: JIeJICHUE Halleslo, OMEPUPOBAHME OCTAaTKaMH Ha
MHOXKECTBE ILCJIBbIX YHUCCII, OCO6BIC CBOﬁCTBa paIII/IOHaJIBHBIX )41 I/IppaIII/IOHaJIBHBIX YHUCCII, apI/I(bMeTI/ILIeCKI/Ie onepam/m, a TAKXKXE HU3BJIICUCHHUC KOpHSI
HaTypaHBHOﬁ CTCIICHU HA MHO>XECTBC KOMIIJICKCHBIX YHCECII. Enaroaap;l HOCJIGI[OBaTeJH)HOMy pacmnpeHI/Ho prra I/ICHOJIBSyCMbIX YUCCII U 3HaKOMCTBy
C BOBMOXXHOCTSIAMHU HUX HpI/IMeHeHI/ISI JJIA peIHeHI/ISI pa3JII/ILIHI>IX 3a1a4 q)OpMI/IpyeTCSI HpeIICTaBJICHI/IC O €INMHCTBC MATEMATUKMU KaK HayKI/I u eé pOJII/I B
MMOCTPOCHUU MOJICNIEH peaTbHOTO MUPA, ITUPOKO UCIIOIB3YIOTCs 00001eHne U KOHKpETHU3aIlusl.

Jlunus «YpaBHEHUSI U HEPaBEHCTBA» PEANM3yeTCsl Ha MPOTSHKEHUHM BCEro OOydeHUsI Ha YpOBHE CpeaHEero oOImiero oopa3oBaHUs, MOCKOJIBKY B
KoM pazzene [IporpaMMbl MpenycMOTPEHO pEIIeHne COOTBETCTBYIOMIMX 3aj1ad. B pe3ynbTare oOydaromiuecs: OBIAAEBAIOT Pa3IMYHBIMU METOJIaMU
pGIHeHI/ISI paIlI/IOHaJII)HBIX, I/IppaIII/IOHaJII)HLIX, IIOKa3aTCIbHBbIX, JIOI“apI/I(l)MI/ILIeCKI/IX nu TpI/IFOHOMCTpI/I‘-ICCKI/IX ypaBHeHPIfI, HepaBeHCTB 1 CHUCTEM, a TAaKXKC
3a/1a4, CoJepKamuX napaMmerpel. [lomydeHHbIe YMEHUS MIMPOKO HCIOJB3YIOTCS TPU UCCIIeOBAaHUN (DYHKITUI ¢ MMOMOIIBIO IPOHM3BOIHOM, MPH PEIICHUN
HpI/IKJIaIIHBIX 3a1a4 1 3a/1a4 HAa HAXOXIACHHUC HaI/I6OJIBIHI/IX 1 HAUMCHBIIIUX 3H3‘-IGHI/II71 (bYHKIII/II/I I[aHHaSI coaepmaTem,Ha;I JIMHUS BKJIFOUYACT B CC6$I TAKXE
(dbopmMupoBaHHE YMEHUH BBIMOJIHATH Pacu€Thl 1Mo Gopmyliam, IpeoOpa3oBaHus palMOHAIBHBIX, UPPAIIMOHAIBHBIX U TPUTOHOMETPHUYECKUX BBIPAKEHHH, a
TaKk)Ke BBIPAXKEHUH, COJEpKaluX CTeneHW W jorapudmel. biaromapst u3ydeHHIO anreOpanveckoro marepuajia MPOUCXOJWT JallbHEHIee pa3BHTHE

ATOPUTMUYECKOTO M aOCTPAKTHOTO MBIIUIEHUS 00YyJaONINXCsl, (POPMHUPYIOTCS HABBIKU JIETYKTUBHBIX PACCYXKJICHUH, paOOTHI C CHMBOJIBHBIMU (hopMami,



IIPEJICTaBICHNs] 3aKOHOMEPHOCTEM M 3aBUCHUMOCTEl B BUJE PaBEHCTB M HEpaBEHCTB. AureOpa mnpenanaraeT 3(p(QeKTUBHbIE MHCTPYMEHTHI Ul PELICHUS
IIPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 33/a4, HAIISIIHO JEMOHCTPUPYET CBOU BO3MOKHOCTH KaK S3bIKA HAYKHU.

ConepxaTenbHo-MeToanyeckast TUHUS «DyHKIMK 1 rpaduKm» TECHO MEeperuieTaeTcs ¢ APYruMH JUHUSIMH y4eOHOTO Kypca, ITOCKOJIBKY B KAKOM-TO
CMBICIIE 33aéT TOCIEeI0BATEIbHOCTD N3YUeHHU MaTepuaiia. VM3ydeHne cTeneHHOH, MoKa3aTelIbHOM, JIOTapu(MUIECKOH U TPUTOHOMETPUIECKUX (DYHKITH,
UX CBOMCTB M TrpaMKOB, HCIOJIb30BaHUE (DYHKIMHA Ui pPEIIeHHs 3a/Ja4 U3 JPYTUX Y4eOHBIX NMPEJAMETOB M pPEajbHOM JKU3HU TECHO CBS3aHO KakK C
MaTeMaTHYEeCKUM aHAJIM30M, TaK U C PEUICHUEM YpaBHEHHI U HepaBeHCTB. [Ipu 3ToM OoubIioe BHUMaHUE yaemseTcs: GOpMUPOBAHUIO YMEHHS BBIPAXKATh
dopmMynaMu 3aBUCUMOCTH MEXAY pPAa3IMYHBIMH BEITHYMHAMH, WCCIENOBaTh IOJNydeHHble (YHKIMH, CTPOUTh UX rpaduku. Marepuan >Toi
CoJiepKaTeNbHOM JIMHUM HaIlelIeH Ha Pa3BUTHE YMEHUH W HABBIKOB, IMO3BOJISIOUINX BBIPAKATh 3aBUCHMOCTH MEXIy BEJIMYMHAMHU B PA3IUYHON (popme:
aHAJINTUYECKOM, rpaduueckoil u ciaoBecHO. Ero m3yueHume crocoOCTBYET pa3BUTHIO aTOPUTMHUECKOTO MBIIIJIEHHS, CIIOCOOHOCTH K OOOOIIEHUIO U
KOHKPETU3aLlUU, UCIIOJIB30BAHNIO AHAJIOTHIA.

ConepxarenpHas mMHUS «Hauana MareMaTnyeckoro aHajain3a» M03BOJISET CYIIECTBEHHO PACIIMPUTDH KPYT KaK MAaTEMaTHUECKUX, TaK U MPUKIIAJIHBIX
3aja4, JTOCTYIHBIX OOy4aromuMcs, TaKk KaK y HHUX IMOSBISIETCS BO3MOXHOCTh CTPOUTH TpapMKH CIOKHBIX (YHKUIUH, ONPENeNsTh UX HauOOJIbIINE U
HAaMMEHBIINE 3HAYCHUs, BBIYUCIATH TUIOMAAN QUTYp B OOBEMBI Tell, HaXOAUTh CKOPOCTH M YCKOpEHHUs mporeccoB. [laHHas conepikarenbHas JIMHUS
OTKPBIBAET HOBBIE BO3MOYKHOCTH IIOCTPOCHUS MAaTEMAaTUYECKUX MOJIEIIEH PEAIbHBIX CUTYAIIN, MI03BOJIIET HAXOAUTh HAWIIyUYIIee PEIICHUE B IPUKIIAIHBIX,
B TOM 4YHCJIE COLMAIbHO-?PKOHOMHYECKHX, 3aJadax. 3JHAKOMCTBO C OCHOBAaMHM MAaT€MaTHUYECKOIO aHaJIM3a CIOCOOCTBYET DPAa3BUTHIO aOCTPAKTHOIO,
(opMaIIbHO-TOTHYECKOTO M KPEATHBHOTO MBIIUICHHS, (JOPMUPOBAHUIO YMEHHUH pacro3HaBaTh MPOSIBICHUS 3aKOHOB MAaTEeMAaTUKU B HayKe, TEXHHKE U
uckyccre. OOyyaroniecst y3HatT O BbIJIAIOLIUXCS PE3YIbTaTax, MOJYYEHHBIX B X0JI€ Pa3BUTHS MaTeMaTUKU KaK HAyKH, U 00 UX aBTOPaXx.

ConepxxaTenpHO-MeTOAMYeCKass JTHHUAS «MHOXECTBa M JIOTHKA» BKIIOYAET B CeOsl AJIIEMEHTHl TEOPUM MHOXKECTB M MATEeMaTHYECKOH JIOTHKH.
TeopeTKo-MHOKECTBEHHBIE TPEACTABIECHUS IMPOHMU3BIBAIOT BECh KypC ULIKOJIBHOM MaTeMaTHMKW W IIpe/UlaraloT HamOoJjiee YHHUBEPCAJbHBIM S3BIK,
00BEeTMHSIOMNI BCE pa3iebl MAaTEMAaTHKH U €€ TPHIIOKEHHH, OHU CBSI3bIBAIOT PAa3HBIE MaTEMATHUECKUE TUCIUILIHHBI U UX MPUIIOKEHHS B €IMHOE IEJI0E.
[TosTOMYy Ba)KHO JTaTh BO3MOKHOCTH OOYy4YarolIeMycCsl IOHUMATh TEOPETUKO-MHOKECTBEHHBIHN SI3bIK COBPEMEHHON MAaTEMaTHKH W UCIIOJIb30BaTh €ro JUIs
BBIPQKECHUSI CBOMX MBICIIEH. J[pyrumM BaKHBIM NMPHU3HAKOM MAaTEMaTHKH KaK HAyKd CIIEAYyeT NMPU3HATh CBOWCTBEHHYIO €l CTPOTOCTh OOOCHOBAaHWHA U

CJICJOBAaHUEC OHpe,ZleJIéHHBIM mpaBujIaM MNOCTPOCHUSA OOKA3aTCIILCTB. 3HAKOMCTBO C JJIEMEHTAMH MATECMATUYCCKOM JIOTHUKH CHOCO6CTBy€T Pa3BUTHUIO



JIOTHYECKOTO MBIIIICHHS 00YJaOLINXCsl, TIO3BOJISET UM CTPOUTH CBOM PACCYXKJICHHSI HA OCHOBE JIOTHYECKUX MPaBMII, (OPMHUPYET HABBIKA KPUTHUECKOTO
MBIIIJICHUA.

B yueOHOM Kypce «Anrebpa U Havaga MaTeMaTHYECKOTO aHAIN3ay MPUCYTCTBYIOT OCHOBBI MATEMATHYECKOTO MOJICTUPOBAHUS, KOTOPBIC TIPU3BAHBI
croco0cTBOBAaTh (POPMHUPOBAHUIO HABBIKOB MOCTPOEHUS MOJIENICH peajbHBIX CUTYallud, UCCIAEAOBAHUS ATUX MOJIEIEeN C MOMOIIBIO anmapara aareopsl u
MaTEMaTUYCCKOTO aHajin3a, MHTCPIIPETALIUN TTOJTYUCHHBIX PC3YJIbTATOB. Takne 3alaHus BIIJICTCHBI B Ka)I(I[bIﬁ H3 pas3acyioB MpOrpamMmal, MOCKOJbKY BECh
Marepuan ydyeOHOTo Kypca IIMPOKO HMCHOJB3YETCs Ul PEIICHHs MPUKIAIHBIX 3afad. [Ipu perieHuu pealbHBIX MPaKTUYECKUX 3a/ad 00ydarouuecs
Pa3BUBAIOT HAONIOJATEIHHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJB30BaTh AHAIOTHIO, 0000mIaTh W KOHKPETH3HPOBATH
npobnemy. JlesaTenbHOCTh 0 (POPMUPOBAHHIO HABBIKOB PEIICHHs MPUKIAIHBIX 3a/ad OPraHU3yeTcsl B MPOIecce U3YYEHHs BCEX T€M Y4eOHOTO Kypca
«Anrebpa 1 Havama MaTEeMaTHYECKOTO aHAIN3ay.

Ha u3yuenue yuebHoro kypca «Anredpa 1 Hayajla MaTeMaTHYECKOTO aHamu3a» oTBoaAuTCs 272 vaca: B 10 kiacce — 136 vacoB (4 yaca B HEJeNI0), B

11 xiacce — 136 gacoB (4 yaca B HEJEINIO).

COJAEPKAHUE OBYYEHUA

10 KJIACC

Yucna v BbIYUCICHUS

Panmonanehblie uncina. OOBIKHOBEHHBIE U IECATUYHbIE APOOU, IPOLEHTHI, OECKOHEUHBbIE NTeproguueckue aqpoou. [Ipumenenne apoodeli u MpoLEeHTOB
JUISL pEIIEHUS PUKIIAAHBIX 3a7a4 U3 Pa3IMYHbIX OTPACIEN 3HAHWI U peaJbHOU KU3HU.

JlelicTBUTEeNbHBIE YWCla. PalnyoHanmbHBIE W WppalMoOHAIbHBIE YWCia. ApUPMETHYeCKHe OIlepalud C JIEHCTBUTENBbHBIMH YHCIaMH. Moyib
JEWCTBUTENFHOTO YHCIA U ero cBoicTBa. [IpuOImKEHHbIE BRIYUCICHUS, TPaBIIIa OKPYTIICHHS, TPUKH/IKA U OIICHKA Pe3ybTaTa BEIYUCICHHH.

Crenenp ¢ 1ensiM mnokasarerneM. buHom HpioTona. Vcmonb3oBaHWe MOAXOISMICH (OPMBI 3alUCH JICHCTBUTENBHBIX YHCEN IS PELICHHUS
MIPaKTUYECKUX 33a4 U IPEICTABJICHUS JaHHbIX.

Apudmernueckuii KOpeHb HaTYpaJIbHON CTETIEHH U €r0 CBOMCTBA.

Crerens ¢ palroOHAJIbLHBIM IMOKA3aTCJICM U eé CBOfICTBa, CTCIICHDb C I[GﬁCTBI/ITGJIBHBIM IIOKa3aTcjICM.



Jlorapudm uuncna. Coiicta norapudma. JlecaTnunbie U HaTypajabHbIE JIOTapU(PMBI.

CuHyc, KOCHHYC, TAHT€HC, KOTAHI€HC YMCJIOBOTO apryMeHTa. ApKCUHYC, apKKOCUHYC U apKTaHT€HC YMCJIOBOTO apryMeHTa.

YpaBHeHUsS M HEPABEHCTBA

ToxaecTBa M TOXAECTBEHHbIE INpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb YpaBHEHHsA. PaBHOCWIbHBIE YypaBHEHUS U YpaBHEHUS-CIIEICTBUS.
HepaseHcTBO, pelieHne HepaBeHCTBA.

OCHOBHBIE METOJBI PEUICHUs IEeNBIX U JPOOHO-pallMOHANBHBIX YPaBHEHUH M HEpaBEHCTB. MHOTOUIEHHI OT OJHOW TmepeMeHHOW. [leneHue
MHOTOYJIEHA HA MHOTOWICH ¢ ocTaTKoM. Teopema besy. Muorounens! ¢ niensivu ko3 ¢unuenramu. Teopema Buera.

[IpeoOpa3oBaHusl YUCIOBBIX BRIPAKEHH, COACPIKAIINX CTETICHN U KOPHH.

WppanmonanbHble ypaBHeHUsA. OCHOBHBIE METO/Ibl PELLIEHUS UPPALIMOHATIBHBIX YPABHEHUH.

ITokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIIEHUS [T0KA3aTEIbHbIX YPAaBHEHUH.

[IpeoOpa3oBaHue BEIpKEHHIA, COACPIKAIINX JIOTAPUPMBI.

Jlorapupmuueckue ypaBHeHusl. OCHOBHBIE METOIbI pEIICHHS JIOTapU(PMUUECKUX YPABHEHUH.

OcHoBHBIE TpUTOHOMETpUYeckre Gpopmyisl. [Ipeodpa3oBanre TPUTOHOMETPUIECKUX BRIpAKECHUHN. Pellienrne TpuroHoMeTpu4ecKuX ypaBHEHHIA.

Pemenue cuctem nuHEHHBIX ypaBHEHUN. MaTpuiia CUCTEMBI JIMHEWHBIX ypaBHEHUH. Onpenenurenb MaTpuibl 2%2, ero TeOMeTpUYECKUI CMbICI U
CBOMCTBA, BBIYUCIICHHE €TI0 3HAYCHHUs, NPUMEHEHUE OIPEACIUTENs Ul PELICHUs CUCTEMBbl JIMHEMHBIX ypaBHEHUH. PenieHue NpUKIaaHbIX 3a7ad C
IIOMOIIIBIO0 CUCTEMBI JINHEWHBIX YpaBHEeHUN. VccnenoBanue nocTpoOeHHOW MOJIENIH € TOMOIIBIO MaTPHIL U OIIPEIETIUTENEH.

[TocTpoeHne MareMaTM4ECKUX MOJEIEH PEealbHOM CUTYallUH C IIOMOLIBIO YPaBHEHUN M HEpaBEHCTB. lIprMeHeHHE ypaBHEHHH M HEPAaBEHCTB K
PELIEHNI0 MaTEMaTHYECKUX 3a/1a4 U 3aJa4 U3 pa3IMuHbIX o0nacTell HayKH U peabHOM KU3HU.

DyHKUUH U rpaguKu

Oynkys, crnocoOs! 3ananus GyHkuuu. Bzanmuo obparueie pynkunn. Kommosumus ¢ynkiuii. ['paduk Gyaxmum. DnementapHbie mpeoOpa3oBaHus
rpaduKOB PYHKITHHA.

OO6nacte ompezneneHus W MHOXKECTBO 3HaueHui ¢yHkumu. Hymn ¢ynkumu. IIpomMexyTkun 3HAKOMOCTOSHCTBA. UETHBIE M HEUYETHBIE (YHKITUH.
[Mepuonnyeckue ¢yHkuuu. [IpOMEKYTKH MOHOTOHHOCTH (DyHKIMH. MakCUMyMbl U MUHUMYMBI (yHKuuMu. HaunGombiiee u HawMeHbIIee 3HAYCHUS

(GYHKIMU Ha TPOMEXKYTKE.



Jluneitnas, kBagpaTHuHas U ApoOHO-JIMHENHAs QYHKIMH. DJIEMEHTapHOE UCCIIEI0BAaHUE U TOCTPOCHUE UX IPAPUKOB.

CrenenHasi QyHKIMSI ¢ HaTypaJbHBIM M LENbIM TOKa3areneM. E€ cBoiictBa u rpaduk. ColicTBa M rpaduk KOpHS n-oi CTENeHW Kak (QpyHKIUH
00paTHOM CTENEeHH C HAaTypaJIbHBIM MTOKa3aTeIeM.

[Toka3zaTenbHast u orapudmMudeckas GyHKINHU, UX CBOMCTBA U rpaduku. Mcnonbp3oBanue rpadukoB QyHKIHMHA Ui peIIeHUs] ypaBHEHHH.

Tpuronomerpuveckas OKpyKHOCTb, OIIPEETICHIE TPUTOHOMETPUIECKUX (DYHKIIMI YHCIOBOTO apTyMEeHTa.

@OyHKIIMOHATBHBIE 3aBUCUMOCTH B peajibHBIX IpoIieccax U siBIeHUsX. I'paduku peanbHbIX 3aBUCUMOCTEH.

Hayana maTteMaTH4ecKoro aHajmsa

IlocnenoBarenpbHOCTH, CHOCOOBI 3aJaHMsl TOCIENOBATENbHOCTEM. MeTox MaTeMaTMuecKod HHAYKIUMH. MOHOTOHHBIE M OrpaHUYEHHbIE
MIOCJIEI0BATENBHOCTH. MICTOpHSI BOSHMKHOBEHMSI MAaTEMATHUECKOT0 aHAJIN3a KaK aHaJIn3a OECKOHEUHO MaJIbIX.

Apudmernueckass U reoMeTpuueckasi mporpeccud. beckoHewHo yObIBaromias reoMmerpuyeckas nporpeccus. Cymma OecKOHEUHO yObIBaromei
reoMeTpruyYecKor mporpeccuu. JIMHEHHbIA M 3KCNOHEHIMAaIbHbIA pocT. Yucino e. @opmyna CIOXKHBIX NPOLEHTOB. Mcronap30BaHKWE MPOTrpecCHH IS
pelIeHus peasIbHbIX 3a7a4 MPUKIIAJHOTO XapakTepa.

HenpepoiBHble (yHKINU U UX cBOWcTBa. Touku paspbiBa. ACHMITOTH rpadukoB ¢yHkuuit. CBoiicTBa (pyHKIMIA HETIPEPHIBHBIX HA OTpe3ke. MeTo
WHTEPBAJIOB JUIsI pEIIeHUs] HepaBeHCTB. [IprMeHeHne CBOMCTB HepephIBHBIX (DYHKIUH [T pelIeH s 3a1a4.

[lepBass u BTOpas mpou3BoaHble (GyHKIMH. OnpenereHrne, reOMETPUYECKUNA M (U3NYECKUN CMBICT MPOM3BOJHOW. YpaBHEHHE KacaTelbHOW K
rpaduKy QyHKIHU.

[TpounsBoaHbIE AreMeHTapHBIX (yHKIUH. [Ipon3BoaHAsS CyMMBI, TPOU3BEACHUS, YACTHOTO U KOMITO3UIIMU (DYHKIIUH.

MHoKecTBa M JIOTHKA

MHoXxecTBO, orepaluu HajJ MHOXKECTBaMHU M UX cBoMcTBa. [lnarpammel Ditnepa—Benna. [IpuMeHnenrne TeopeTUKO-MHOKECTBEHHOTO armapara JJis
OTMCAHUS PEATIbHBIX MPOIECCOB U SIBJICHUM, IPU PELLICHUU 3a7a4 U3 IPYTUX y4eOHbIX IPEIMETOB.

OHpCZICJICHI/IC, TCOpCMa, CBOMCTBO MaTeMaTHUUECKOTO O6’I)€KT21, CJICACTBHUC, NOKA3aTCIbCTBO, PABHOCHUJIBHBIC YPABHCHUS.



11 KJIACC

Yuciia 1 BBIYUCICHHUSA

Harypanbubie u nenspie yncna. [IpuMeHeHne MpU3HAKOB JIEIMMOCTH LIEBIX Yucell, Haubobmuii o0muii genurens (nanee — HOJl) u nHaumenbiee
obmiee kparHoe (ganee — HOK), octaTkoB 1o Moyitto, anroputMa EBKIIUA T pelieHus 3a1a4q B IENIbIX YUCIIaX.

KommuiekcHple umcna. AnreOpawueckass W TPUTOHOMETpUYecKas (HOPMBI 3alUCH  KOMIUIEKCHOTO dYHcia. ApUpMETHYecKHe Omeparuu ¢
KOMIUIEKCHBIMH 4HcliaMH. M300pa’keHne KOMIUIEKCHBIX YHCe Ha KoopauHaTHOH mockoctu. @opmyna Myaspa. KopHu n-oif crernenun u3 KOMIUIEKCHOTO
yucia. [[puMeHeHne KOMIIEKCHBIX YMCEN s peleHus] GU3NYECKUX U TEOMETPUUECKUX 3a/1ad.

YpaBHeHUs1 M HEPaBeHCTBA

Cucrema ¥ COBOKYITHOCTh YPaBHEHHUI M HEpaBEHCTB. PaBHOCUIIbHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUSA. PaBHOCHIIbHBIE HEPaBEHCTBA.

OT10op KOpHEH TPUTOHOMETPUUYECKIX YPAaBHEHHUI C TOMOIIBIO TPUTOHOMETPUIECKOH OKPY)KHOCTH. PelieHre TpuroHoMeTpHueCcKuX HepaBEHCTB.

OCHOBHBIE METO/IbI PEILIEHUS MTOKA3ATENbHbIX U JIOTapU(PMUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELLIEHUS UPPALIIOHATIbHBIX HEPABEHCTB.

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U COBOKYITHOCTEN PAallMOHAIBHBIX, UPPALIUOHAIbHBIX, I0OKA3aTENbHBIX U JOrapu(pMUUECKUX ypaBHEHUI.

VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMETPAMH.

IIpumeHeHne ypaBHEHUI, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEMaTUYECKHX 337a4 UM 33/a4 U3 pa3IMYHbIX 00JIacTel HAyKU U peajbHOW KU3HHU,
MHTEpIPETALUs OJy4EHHBIX PE3yIbTaTOB.

DyHKUUH U rpaguKu

I'padux xommozunu pyHkuuit. I'eomerpudeckne oOpasbl ypaBHEHH U HEPABEHCTB HAa KOOPIUHATHON TIOCKOCTH.

Tpuronomerpuieckne GyHKIUHN, UX CBOMCTBA U rpadUKH.

I'paduueckre MeTOIbI pelieHus ypaBHEHUH U HepaBeHCTB. | paduueckue METOIbl peleHns 3aa4 ¢ mapaMeTpamMu.

Hcnonp3oBanue rpadukoB GyHKIWH 7151 HCCIIEOBAHUS IPOIIECCOB M 3aBUCUMOCTEH, KOTOPBIE BOSHUKAIOT MIPU PELICHUH 33]a4 U3 APYTUX YIEOHBIX

MPEIMETOB U PEAIbHOM KU3HMU.



Hayana maTteMaTn4ecKoro aHajmsa

[TpumeneHre TpPOM3BOTHON K MCCIEeIOBaHNIO0 (DYHKIMH HA MOHOTOHHOCTh M dKCTpeMyMbl. HaxoxieHne HauboIbIIero 1 HaMMEHBIIETO 3HAaYeHUH
HEenpepbrIBHON (DYHKIIMHM Ha OTPE3KE.

[IpumeHeHre TpON3BOJHON /Il HAXOXKICHMSI HAWIIYULIEro pelIeHHs] B IPUKIIAHBIX 3a/1a4ax, JUIsl ONPEIeNIEHNs] CKOPOCTH M YCKOPEHUS Ipoliecca,
3aJJaHHOTO POPMYITON WITH TPaPUKOM.

[TepBooOpa3Has, 0OCHOBHOE CBOICTBO 1mepBooOpa3HbIX. [lepBooOpasHbie aneMeHTapHbIX (yHKIUH. [IpaBuia HaxoKIeHUs IEPBOOOPA3HBIX.

Nurerpan. ['eomeTpuueckuii cMbIc HHTErpasia. Beraucnenue onpeneinéHHoro naterpana no gopmyne Herorona-Jleiibuumna.

[IpumeneHne nHTErpana Juis HaX0XKACHUS IUI0LIa/Ied TUIOCKUX PUryp U 00bEMOB r€OMETPUUECKUX TET.

[Tpumeps! pernennit audepeHnaNbHbIX YpaBHEHUH. MaTeMaTnieckoe MOAETHPOBAHNE PEANBHBIX MPOIECCOB C MOMOIIBIO TU(PepeHIINATHHBIX

YpaBHEHUU.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YUYEBHOI'O KYPCA «AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIU3A»
(YIJIYBJEHHBIN YPOBEHB) HA YPOBHE CPEJJHEI'O OBIIETO OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpazk1aHCKOro BOCIIMTAHUSA:

cpOPMUPOBAHHOCTD IPAXKIAHCKON MO3UIMK 00YYaIOMIErocss Kak akKTUBHOTO M OTBETCTBEHHOTI'O WIEHAa POCCHHCKOrO OOIIECTBa, NMPEJCTaBICHUE O
MaTeMaTHYEeCKUX OCHOBaX (YHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHHUH, MpPOLEAYp Tpa)XTaHCKOTO oOImiecTBa (BBIOOPHI, OMPOCH M APYroe),
YMEHHE B3aUMOJICHCTBOBATh C COIMATLHBIMU MHCTUTYTaMHU B COOTBETCTBHHU C UX (DYHKIMSIMU U Ha3HAYCHUEM;

2) NaTPpUOTHYECKOI0 BOCIIUTAHUS:

Cc(OPMHUPOBAHHOCTh POCCHICKON TPaKJAaHCKON WIEHTHYHOCTH, YBa)KEHHUS K IMPOLUIOMY M HACTOSIIEMY POCCHHCKOW MaTeMaTHWKH, [EHHOCTHOE
OTHOIIEHHE K JOCTHKECHMSIM POCCHUMCKMX MAaTEMAaTUKOB U POCCHUICKOM MAaTEMAaTHMYECKOW IIKOJIbI, UCIIOJIb30BAHUE OTUX JIOCTHKEHUHN B JIPYTrUX HAyKax,
TEXHOJIOTUSX, chepax IKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA



OCO3HAHHE JyXOBHBIX IEHHOCTEH POCCHICKOTO Hapoaa, cPOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, YTHUECKOTO IMOBEIACHHS, CBS3aHHOTO C
MPaKTUYECKUM PUMEHEHUEM JOCTHKEHUN HAYKU U JCSATENBHOCThIO YYEHOTO, OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOECHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTHYEeCKOro0 BOCTIMTAHHUA:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYas OSCTETHKY MAaTEeMAaTHYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3a/ay, pEUICHHN, pacCyXICHUH,
BOCIHIPUUMYHUBOCTDb K MATECMATHYCCKHUM ACIICKTaM pa3JIMYHbIX BUJOB UCKYCCTBA,

5) pusnveckoro BOCIMTAHUSA:

c(OPMHUPOBAHHOCTh YMEHHUS TPHUMEHSTh MaTeMaTHYEeCKHe 3HAHHWS B HWHTEpecax 3JI0pOBOro W 0Oe3omacHOro oOpa3a >KH3HH, OTBETCTBEHHOE
OTHOIIICHHE K CBOEMY 3/I0POBBIO (37I0pOBOE MIHTAHUE, COATAHCUPOBAHHBIN PEXKUM 3aHATUH U OT/IbIXA, PETYJIsIpHAs (U3NYecKas aKTHBHOCTH), (hU3UdecKoe
COBCPHICHCTBOBAHUC IPHU 3aHATUAX CHOpTI/IBHO-OSZIOpOBPITCJIBHOfI JACATCIIbHOCTBIO,

6) TPy10BOT0 BOCIIUTAHUA:

TOTOBHOCTh K TPYAY, OCO3HAHHE IICHHOCTH TPYAOIIOOWs, WHTEpeC K pasnudyabiM chepam mpodecCHoHATBHON JeSTeBbHOCTH, CBS3aHHBIM C
MaTeMaTUKOW U e€ MPUJIOKEHUSIMHU, YMEHHE COBEpIIATh OCO3HAHHBIN BHIOOP Oyaymiel mpodeccuu M peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI,
TOTOBHOCTH M CIIOCOOHOCTh K MaTeMaTUYECKOMY 00pa30BaHUIO  CAMOOOPA30BAHUIO Ha MPOTSHKEHUH BCEH JKU3HH, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B
PCHICHUH MPAKTUYCCKUX 3a/1a4 MaTeMaTHIECKOU HaITPaBJICHHOCTH,

7) 3KOJIOTHYeCKOT0 BOCTIMTAHUSA:

C(i)OpMI/IpOBaHHOCTI) SDKOJIOTHUECKOU KyJIbTYpbl, INOHUMAHUC BJIHAHUA COLUAIBHO-ODKOHOMHWYCCKUX MPOLHCCCOB Ha COCTOAHUC HpHpOl[HOfI u
COIMANILHOU CpPeJIbl, 0CO3HAHUE TII00AFHOTO XapaKTepa dKOJIOTHIECKUX MPOOIeM, OpUEHTAINS Ha MPUMEHEHUE MaTEMAaTHUECKUX 3HAHUU JIJIST pEIICHHUS
3a/1a4 B 00JIaCTH OKPYXKAIOIIEH Cpefibl, INTAHUPOBAHKE TIOCTYIIKOB U OI[EHKHU UX BO3MOXHBIX MOCJIEICTBUM JIJIST OKPYXKAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOr0 MO3HAHMUSL:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAyKW W OOIIECTBEHHOW MNPAKTUKH, TMOHUMAaHHE
MaTeMaTUYECKOU HAaYyKHN KakK C(I)epbl qeJIOBEYSCKOU ACATCIBbHOCTH, 3TAIIOB eé Pa3sBUTUA U 3HAYUMOCTHU I pa3BUTHUA HUBWIN3alWH, OBJIAJICHUC A3BIKOM
MaTEeMaTUKU U MaTeMaTHIECKOU Ky.HI:TypOfI KakK CpCACTBOM IMO3HAHUWA MHUPA, TOTOBHOCTb OCYIICCTBJIATH MMPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIIBHOCTD

UHAUBUAYAJIbHO U B I'PYIIIIC.



METAINIPEIMETHBIE PE3YJIBTATHI

Ilo3naBaTebHBIE YHHUBeEpPCAJbHbIE YueOHbIE e CTBUS

Ba3oBble jornueckue aecTBus:

BBISBJISITH M XapaKTEPHU30BATh CYIIECTBEHHbIC NMPU3HAKA MATEMATUYECKUX OOBEKTOB, MOHSITHM, OTHOIICHUN MEXy MOHSATUAMHU, (OPMYIUPOBATH
OTIpe/ICIICHUs] TMOHSATHH, yCTAaHABIMBATh CYIIECTBEHHBIN MPHU3HAK KIACCU(UKAINKA, OCHOBAHUS JUIsi 000OIIEHUS W CPaBHEHUS, KPUTEPHH TIPOBOJIUMOTO
aHaln3a;

BOCIIPUHUMATh, (OPMYITHPOBATEH U TIPE0OPA30BBIBATE CYKJICHUS: YTBEPAUTEIbHBIC U OTPUIATEIIbHBIC, AMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISIBIISITh MaTEMAaTHUECKHAE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TPOTHUBOpEYHsl B (DakTax, JaHHBIX, HAONIOJACHUSX U YTBEPKICHUSX, MpEJIararh
KPUTEPUU JUIsI BBISIBJICHUS] 3aKOHOMEPHOCTEH U MPOTUBOPEUHNIA;

JIeJIaTh BBIBOJIBI C UCTIOJIb30BAHUEM 3aKOHOB JIOTUKH, IETYKTUBHBIX U MHIYKTUBHBIX YMO3AKIIOUEHUN, YMO3AKIIOUEHUH TI0 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIILHO JI0KA3aTeIbCTBA MATEMATHUECKUX YTBEPKACHUH (TIPSIMBbIE ¥ OT IPOTHUBHOIO), BEICTPAUBATh APrYMEHTAIIUIO, IPUBOIUTh
MIPUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)K/ICHUS U BBIBOJIbI;

BBEIOMpATh CHOCO0 pernieHus ydeOHOW 3amayu (CpaBHHUBATh HECKOJIBKO BApHAHTOB PEIICHHS, BBIOMpPATh HaWOOJee TOAXOJSAIINA C Y4ETOM
CaMOCTOSITEJIbHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble nccienoBare/ibCKue 1elCTBUA:

HCII0JIb30BaTh BOMPOCHI KaK HMCCIIEOBATEILCKUNM WHCTPYMEHT MO3HAHHS, (POPMYIMPOBATH BOMPOCHI, (PUKCUPYIOIINE MPOTHBOPEUHE, MPOoOIeMy,
YCTaHABIIMBATh UCKOMOE U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO TIO3HIIHIO, MHEHUE;

MIPOBOJIUTH CAMOCTOSITENIFHO CIUIAHWPOBAHHBIN AKCIIEPUMEHT, HCCIEIOBAaHHE II0 YCTAHOBIEHHIO OCOOEHHOCTEH MaTreMaTH4ecKoro OOBeKTa,
SIBJICHU S, TIPOIIECCA, BBISIBJICHUIO 3aBUCUMOCTEN MEX Ty 0ObEKTaMU, SIBJICHUSIMHU, TTPOLIECCAMU;

CaMOCTOSITEIBHO (POPMYITHPOBATH 00OOIIEHUS M BBIBOJIBI 10 PE3yJbTaTaM MPOBEAEHHOTO HAOIIO/ICHUS, UCCIIE0BAHNUSI, OI[CHUBATH JJOCTOBEPHOCTH

MOJIYYEHHBIX PE3YJIbTaTOB, BEIBOJIOB M 0000IICHUII;



MMPOTrHO3UPOBATH BO3BMOKHOC Pa3BUTUC ITPOLECCA, a TAKIKC BbIIBUTATD MMPECATIOJIIOKCHHA O €0 Pa3BUTHU B HOBLIX YCIIOBUAX.

Pa6ora ¢ undopmanmeii:

BBISIBIISITH Ie(DUIINTHI HH(OPMAIINHY, TAHHBIX, HEOOXOAUMBIX IS OTBETA HAa BOTIPOC | JUTSI PEIIICHHS 3a/1a4H;

BBIOMpATh MHPOPMALUIO U3 UCTOUYHUKOB PA3JIMYHBIX TUIIOB, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMALIUIO PA3IUYHBIX
BUJIOB U (POPM IIpEICTaBICHUS;

CTPYKTYpPUPOBATh HH(OPMAIIHIO, IPEJCTABIISATH €€ B PA3IMYHBIX (OpMaX, WILTIOCTPUPOBATH IpaHUECKH;

OILIEHUBATh HAAEKHOCTH HH(OPMAIIHH IO CAMOCTOSTENFHO CHOPMYINPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE yueOHbIe el CTBUS

Oo0uenne:

BOCIIPUHUMATL U q)OpMy.HI/IpOBaTI) CYXXKICHHA B COOTBCTCTBUU C YCIIOBHAMU U LCIAMU O6IIICHI/I$I, SAICHO, TOYHO, 'PaMOTHO BBIPAXAaTb CBOIO TOYKY
3pC€HUA B YCTHBIX U TIMCbMCHHBIX TCKCTAX, JaBaTh IMMOSACHCHUS 11O XOAY PCUICHUA 3a/la41, KOMMCHTHUPOBATh HOJ'Iy‘-IGHHBIﬁ PE3YJIbTAT,

B X0J¢ OOCYXKJCHHSI 3a/1aBaTh BOTIPOCHI 1O CYIIECTBY OOCYXKJTaeMOW TeMbI, TPOOJIEMBI, pelaeMoil 3a7auu, BHICKAa3bIBATh HJICH, HAIICJICHHBIC Ha
IMOUCK PCHICHUA, COIOCTABJIATH CBOU CYXICHHUA C CYXKIACHUAMU APYIrux YYaCTHUKOB Juajiora, O6H21py>KI/IBaTI) pasiininue n CXOACTBO HO3HIIPII>1, B
KOPPEKTHOH (hopMe GopMyTHUPOBATH PA3HOTIIACHS, CBOM BO3PAXKECHHS;

MpEACTaBJIATE PE3YJIbTAThl PCIICHUA 3aAa4u, SKCIICPUMEHTA, UCCIICAO0OBAaHMA, IPOCKTA, CaMOCTOATCIILHO BI)I6I/IpaTI> (bopMaT BBICTYIIJICHUS C y‘IéTOM
3aJ1a4 MPEe3eHTAI[UN U OCOOCHHOCTEH ayIUTOPHH.

PeryisiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIe AelicTBUS

Camoopranu3anus:

COCTaBJIAThH IIJIaH, AJITOPUTM pPELIEHUs 3a/JadyM, BbIOMpaTh CHOCOO pelIeHUs ¢ Yy4ETOM HMEIOLIUXCS PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh M KOPPEKTHUPOBATH BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpMAIIUH.

CaMOKOHTPOJIb, IMOLMOHAIbHBIH HHTEJLIEKT:

BJIaZICTh HaBbBIKaMU O3HaBaTEIbHOU pe(bJIeKCI/H/I KaK OCO3HaHHs COBCPIIACMBIX HeﬁCTBHﬁ W MBICJIUTCIIBHBIX MMPOLECCOB, UX PE3YJIbTATOB, BJIAZICTH

CII0COOaM¥ CaMOIIPOBEPKH, CAMOKOHTPOJISI IIPOIIECca M Pe3yIbTaTa PelICHNsI MATeMaTHIECKOH 3a1auH;



MpEeABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MpPH PEIICHUM 3a7aud, BHOCHUTb KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX
00CTOSITENTLCTB, TAHHBIX, HAWIEHHBIX OITUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIIEHMBATh COOTBETCTBUE pe3y/ibTaTa IEJIH M YCIOBUAM, OOBSICHATH NMPUYUHBI JOCTHIKEHUS WM HEJOCTIKCHHS PE3YIbTaTOB JESATEIHHOCTH,
HaXOJUTh ONINOKY, TaBaTh OI[CHKY TPHOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITeJILHOCTD:

MOHUMATh U WCIOJH30BaTh MPEUMYIIECTBA KOMAHAHONW U MHAWBUYaTbHOW pabOTHl IPH PEIICHUH Y4eOHBIX 3a]a4, TPHHUMATH 1€ COBMECTHON
JeSITeILHOCTH, IJIAHUPOBATH OPTaHU3AIMIO0 COBMECTHON pabOThI, pacipeessiTh BUIbl paboT, JOTOBAPUBATHCS, 00CYKIATh IPOLIECC U PE3yAbTAT PaOOTHI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJEH;

y4acTBOBATh B TPYIIOBLIX (hopMax paboOThl (0OCYXIeHUS, OOMEH MHEHUW, «MO3TOBBIE IITYPMBI» W WHBIC), BBIIIOJHATH CBOIO 4YacTh PabOTHI U
KOOPJAMHUPOBATH CBOW JIEUCTBUS C JPYTMMH YJI€HAMU KOMAaH[bl, OIICHMBATh Ka4yeCTBO CBOETO BKJIaJa B OOMMNA TPOAYKT MO KPHUTEPHUSIM,

c(hOpMYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.

MNPEJIMETHBIE PE3YJBbTATHBI

K koHmy oOydenus B 10 kjacce oOydarolIuiics TOJYYHT CIEAYIOIIHE MPEIMETHBIC Pe3yabTaThl MO OTACIHHBIM TeMaM pabodeld MporpaMMbI
yueOHOTO Kypca «Anredpa v Hayajga MaTeMaTHIeCKOTO aHAIN3ay:

Yucaa v BLIYUCTICHUS:

CBOOOHO OMEPUPOBATH MOHATHUSAMU: PAIIMOHAIBHOE YUCIIO, OECKOHEYHAS MEePHONYecKas qpo0b, MPOIEHTHI, UPPAIMOHAIBHOE YHCIIO, MHOXKECTBA
paIMOHATBHBIX M JEHCTBUTEILHBIX YHCEN, MOAYJb IEHCTBUTEIILHOTO YHCIIA,

MPUMEHSTH IPOOH U MPOIIEHTHI [T PEIICHUs IPUKIIAHBIX 3a/1a4 U3 PA3IMYHBIX OTpaciiell 3HaHUI U peaTbHOM KU3HU;

MPUMEHSITH MPUOTMKEHHBIE BRIYUCIICHUS, TIPABHUJIA OKPYTJICHHS, IPUKUIKY U OTICHKY Pe3y/IbTaTa BEIYHCICHUN;

CBOOOJHO ONEPHUPOBATh MOHATHEM: CTEIEHb C IEJIBIM TOKa3aTeeM, HCIOIh30BaTh MOJXOJSIIYI0 (OpMy 3amUCH ACHCTBUTEIBHBIX YHCET IS
pEUICHUS MPAKTUIECKUX 3371249 U TIPEICTABICHUS TAHHBIX;

CBOOOHO OTEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYPATHHOU CTENICHHU;

CBO6OIIHO ONICPUPOBATH MOHATHEM: CTCIICHD C pallMOHAJIbHBIM ITOKA3aTCIICM;



cBOOOJTHO OTIEPHPOBATH MOHATHIMU: JIOTApU(PM YKCIa, JECATUIHBIE U HATypaJbHbIE JIOTapH(MBI;

cBOOOJTHO OTIEPHPOBATH MOHATHIMHU: CHHYC, KOCHHYC, TAHT'€HC, KOTAHT€HC YHCIIOBOTO apTyMEHTa;

OIIEPUPOBATH NOHATUAMHU: APKCUHYC, APKKOCUHYC U apKTAaHI'€HC YHUCIOBOTO apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA:

CBOOOJTHO OTNEpPHPOBATH MOHSATHSIMU: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO, PAaBHOCWIBHBIC YPaBHEHHS W YpaBHEHUS-CIICACTBUS, PaBHOCUJIbHbIC
HEPABCHCTBA,

MPUMEHSTh PA3JINYHbIE METOJbl PELIEHUS PalMOHAIbHBIX M JAPOOHO-pAallMOHAIBHBIX YPAaBHEHUMH, MPUMEHSITh METOJ HMHTEPBAJIOB Ui PEIICHUS
HEPaBEHCTB;

cBOOOJTHO ONEPUPOBATh MOHATHSIMHU: MHOTOWIEH OT OJHOM MEePEeMEHHOM, MHOTOUWIEH C IeTBIMUA KO PHUIIMEHTaMH, KOPHU MHOTOWIEHA, TPUMEHSTh
JIeJIEHUE MHOTOYJICHA Ha MHOTOUJIEH C OCTAaTKOM, TeopeMy besy u reopeMmy Buera i pemienns 3anad;

cBOOOJTHO OTIEPUPOBATh MOHATHUSMH: CHCTEMa JIMHEWHBIX YpaBHEHH, MaTpHUIa, OTMPEACTUTENb MATPULBI 2 X 2 U €ro TeOMETPHUYECKHI CMBICT,
HCII0JIb30BAaTh CBOMCTBA ONpeAenuTeis 2 X 2 1 BBIYMCICHUS €r0 3HAUEHUS, IPUMEHATh ONPEISIUTENN I PEUICHUS] CUCTEMBl JTMHEMHBIX ypaBHEHUH,
MOJIEIMPOBATh PEaJIbHbIE CUTYallUH C IIOMOIIBIO CUCTEMBl JIMHEHHBIX YPABHEHUMH, MCCIEIOBaThb ITOCTPOEHHBIE MOJEIN C IIOMOLIBIO MaTpHIl U
OIIPEIEIUTENEH, HHTEPIIPETUPOBATH ITOJTYYCHHBIN pe3yibTaT;

HCI0JIb30BATh CBOMCTBA IEHCTBUI C KOPHAMM IS TpeoOpa3oBaHMsI BBIPAKEHUM;

BBINIOJIHATH IIPE00OpPa30BaHMs YUCIOBBIX BBIPAKEHHH, COEpPIKAILIUX CTEIIEHHU C PAllMOHAIbHBIM MIOKA3aTeNeM;

MCTOJIB30BaTh CBOKWCTBA JIOTapu(MOB IS IpeoOpa3oBaHus JOrapu(hMUIECKUX BBIPAKECHUH;

CBOOOJTHO ONEepUpOBaTh MOHSATHIMHU: MPPAMOHAIBHBIC, MMOKa3aTeNbHbIE U JOTapU(PMHUUECKHE YPAaBHEHUS, HAXOIUTh WX PEIICHUS C MOMOIIBIO
PABHOCHIIBHBIX IIEPEX0/I0B WIIM OCYILECTBIISAS IPOBEPKY KOPHEH;

MPUMEHSTH OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIBI T TPeoOpa30oBaHusl TPUTOHOMETPUIECKUX BBIPAKECHUH;

CBOOOJTHO OMNEPUPOBATH MOHATHUEM: TPUTOHOMETPHUYECKOE YpaBHEHHE, MPHUMEHSATh HEOO0XOJWMBbIE (OPMYIBI ISl pEIIeHUs OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX YPaBHEHU;

MOJIENIUPOBATh pEAJIbHbIE CUTYallMM Ha S3bIKE aJreOphl, COCTAaBJISITh BBIPAXKEHMSI, YpPaBHEHHs, HEPaBEHCTBA IO YCIOBHIO 3ajJaud, HUCCIEN0BaTh

MOCTPOCHHBIC MOACIIN C UCIIOJIb30BAHUCM allliapaTa anre6pbl.



DyHKIUHN U TPa@UKH:

CBOOOJTHO ONEPUPOBATh MOHATHAMM: (PYHKIHS, CIOCOOBI 3amaHus (PyHKIHMH, B3aMMHO OOpaTHble (YHKIHMH, KOMOO3ULUS (YHKIHH, Tpaduk
(GyHKIMY, BBITIOIHSITH dJIEMEHTAapHbIE TPeoOpa3zoBaHus TpaduKOB (PyHKIIHIA;

cBOOOJTHO OTIEPHPOBATH MOHATHIMHU: 00JIACTH OMPEICICHUS U MHOKECTBO 3HAYCHUH (PYHKIIMH, HYIH (DYHKIIMU, TIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,;

cBOOO/THO OTIEPHPOBATH MOHATHIMHU: YETHBIC M HEUETHBIC (DYHKINH, IEPHOANYECKHIE (DYHKIIUU, TIPOMEKYTKH MOHOTOHHOCTH (PYHKITH, MAaKCUMYMBI
¥ MUHUMYMBI (DYHKIIMH, HanOOJIbIlIee M HAaNMEHbIIIee 3HaYeHNEe (QYHKIIMH Ha TIPOMEXYTKE;

CBOOOJTHO OTEpUPOBATh MOHATUSMH: CTeTIEHHAs (DyHKIMS C HATYPAIbHBIM U LIEJBIM IMOKa3aTeseM, rpaduK CTeneHHON (PYHKIMK C HATYpaJIbHBIM H
LEJIBIM TTOKa3aTeseM, TpaduK KOpHS N-0i CTeneHH Kak (yHKIHUK 00paTHOM CTETIEHH ¢ HAaTypaJIbHBIM MTOKa3aTeleM;

OTIEPHPOBATH MOHITUSAMU: JMHEWHAs, KBaJpaTHUHast ¥ APOOHO-TMHEWHas (DYHKIWH, BBIIOJIHSITH JIEMEHTApHOE MCCIIEOBAHNE U MOCTPOCHHE MX
rpaduKoB;

CcBOOOJTHO OMEpHpPOBATh MOHATUSAMH: TIOKa3aTeNbHas M Jorapudmudeckas (QyHKIHH, UX CBOHCTBA M rpadMKd, UCIOIB30BaTh WX rpaduku s
pelieHus: ypaBHEHU;

cBOOOJTHO OTIEPHPOBATH MOHATHIMH: TPUTOHOMETPUYECKasi OKPY>KHOCTb, ONPEETICHUE TPUTOHOMETPUIECKUX (DYHKIIMIA YHCIOBOTO apryMeHTa;

MCTOJB30BaTh TpaduKu (GYHKIUH A1 MCCIETOBAHMS TPOLIECCOB M 3aBUCUMOCTEH TIPU PELICHUH 33a7a4 U3 JPYTrUX YUeOHBIX IPEIMETOB U peaTbHOI
KU3HH, BEIPAKATh GOPMYyJIaMH 3aBUCHMOCTH MEX/y BEIMYMHAMU;

Hauyaja MaTeMaTHYeCKOr0 aHAIU3A:

CBOOOJTHO OMEpHpPOBATh MOHATUSAMH: apupMETHUYECKass U TeOMEeTpUYecKas Mporpeccus, OECKOHEYHO YObIBAroIas reoMeTpHyecKasi MpOrpeccHs,
JMHEWHBIA U 9KCIIOHEHIIUABHBIN POCT, GOpPMYJIa CIOKHBIX MTPOIIEHTOB, UMETh MPEJICTABICHNE O KOHCTAHTE;

MCTIOJIb30BATh MPOTPECCHH IS PELICHUs PeaTbHbIX 3a/1a4 MPHUKIIAJTHOTO XapaKkTepa;

CBOOOJTHO ONEepUpOBaTh MOHATHAMH: IIOCJIEIOBATENBHOCTh, CIOCOOBI 3aJaHMsl TIOCJIEOBATENIbHOCTEH, MOHOTOHHBIE M OTpAaHUYCHHBIC
MOCIIEIOBATEIBHOCTH, TIOHUMATh OCHOBBI 3apO’KJICHHS MATEMAaTHIECKOTO aHAIN3a Kak aHalIn3a OECKOHEYHO MaJIbIX;

cBOOOJTHO OTIEPHPOBATH MOHATHIMHU: HETPEPhIBHBIE (DYHKIIMH, TOUKHU pa3pbiBa rpaduka GyHKINN, aCUMITOTHI TpaduKa GyHKINH;

cBOOOJTHO OTIEPHPOBATH MOHATHEM: (DYHKIIUS, HETIPEPBIBHAS HAa OTPE3Ke, IPUMEHATh CBOHCTBA HEMPEPHIBHBIX (QYHKIIHMIA JUIsl PELICHUS 3a/1ay;

cBOOO/THO OTIEPHPOBATH MOHATHIMU: TIepBasi M BTOpasi MPOU3BOIHbIE (PYHKIINHU, KacaTelbHas K rpaduKy GyHKINU;



BBIUUCIIATH TIPOU3BOIHBIE CYMMBI, TPOU3BEICHUSI, YACTHOTO M KOMITO3UITUH IBYX (DYHKIIHIA, 3HATh MPOU3BOIHBIEC SJIEMEHTAPHBIX (QYHKITHI;

MCTIOJIb30BaTh TEOMETPUUYECKIH U (PU3UUECKUI CMBICT TIPOU3BOJHOM JIJIsl peIICHHs 3a1a4.

MHuo:xecTBa M J10THKa:

cBOOOJTHO OTIEPHPOBATH MOHATHIMU: MHOKECTBO, OTIEPAIIMU HAJl MHOKECTBAMH;

HCI0JIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Jjs ONMCaHUs peajbHbIX MPOLIECCOB M SBIEHUM, NPHU PEIIEHUH 3a1ad U3 APYruxX y4eOHBIX
MIPEAMETOB;

CBOOOJTHO OIEpPHPOBATH TOHSATHSAMHU: OIpENENIEHHe, TEOpeMa, ypaBHEHHE-CIIeICTBHE, CBOMCTBO MaTeMaTHYEeCKOTO OOBEKTa, J0Ka3aTelbCTBO,

PaBHOCHUJIBHBIC YPAaBHCHUA U HCPABCHCTBA.

K konny o0ydenusi B 11 kjacce o0yJaromuiicss MOMYYUT CIEAYIONIME MPEIMETHBIE PE3yNIbTaThl MO OTACIBHBIM TeMaM paboueil mporpaMMmsl
yueOHOro Kypca «Aisredpa 1 Hauajla MaTeMaTHYECKOTO aHAIIN3a»:

Yuciia ¥ BBIYUCJICHUSA:

cBOOOJTHO OTEpUPOBATh MOHATHAMHE: HATYpaJIbHOE M IIEJI0€ YMCII0, MHOXKECTBA HATYPaJIbHBIX H IEIBIX YHCEIN, UCI0JIb30BaTh MPU3HAKU JETUMOCTH
uensix ynces, HOJl n HOK HatypasibHBIX 4uMcen AJis pelieHus 3aja4d, IpUMEHATh anroputM EBkina;

cBOOOJTHO OTIEPHPOBATH MOHATHEM OCTaTKa 110 MOJYJIIO, 3aIIMCHIBATh HATYpaIbHbBIE YUCIIA B PA3IMYHBIX TO3UIIMOHHBIX CUCTEMAaX CYMCIICHHUS;

CBOOOJTHO OIEpPHPOBATh MOHATHSAMH: KOMIUIEKCHOE€ YHCIO M MHOXKECTBO KOMIUICKCHBIX YHCEN, NPEACTaBIsATh KOMIUIEKCHBIE YHCIA B
anreOpandeckoi ¥ TPUrOHOMETPUUYECKON (OpMe, BBITIOJIHATH apH(PMETHIECKUE OTIEPALl ¢ HUIMU U U300pakaTh Ha KOOPIMHATHON TNIOCKOCTH.

YpaBHeHUs] M HEPABEHCTBA:

CBOOOJTHO OIMEPHUPOBATH MOHATUAMHU: MPpPALMOHAIBHBIC, TOKA3aTeNbHbIE W JIOTapu(MUYecKre HepaBEHCTBA, HAXOJUTh UX PEIICHHs C MOMOIIBIO
PABHOCHIIBHBIX IIEPEX0JI0B;

OCYILECTBIIATh OTOOP KOPHEN IIPU PEIIEHUU TPUTOHOMETPUYECKOTO YPAaBHEHUS;

CBOOOJTHO OTEpPHPOBATh MOHATHEM TPHUTOHOMETPUYECKOE HEPAaBEHCTBO, MPUMEHSTh HEOOXOAWMBIE (OPMYNBI ISl PEIICHUS OCHOBHBIX THIIOB

TPUTOHOMETPUYECKUX HEPABEHCTB;



CBOOOJTHO OIEPUPOBATh MOHATUSMH: CHUCTEMa W COBOKYITHOCTh YpPaBHEHHMH M HEPAaBEHCTB, PAaBHOCWJIBHBIE CHCTEMBI U CHUCTEMBI-CIIEICTBUS,
HAXOJIUTh PEIICHUSI CHCTEMBI i COBOKYITHOCTEW PAllMOHATIBHBIX, HPPALMOHAIBHBIX, IIOKA3aTEbHBIX U JIOTAPU(PMUUIECKIX YPaBHEHUH 1 HEPAaBEHCTB;

pelarh paluoHalIbHbIEe, HPPALMOHAIIBHBIE, [T0KA3aTeNbHbIE, JOrapu(MUYECKUE U TPUTOHOMETPUUECKUE YPAaBHEHUS M HEPABEHCTBA, COJEpIKallne
MOJYJIN U TapaMeTphl;

IIPUMEHSTH IpapuuecKre METO bl JUIsl pEIIeHNs YpaBHEHUN 1 HEPABEHCTB, a TAKXKE 3aa4 C apaMeTpaMu;

MOJIENIUPOBATh pealbHbIE CUTYallUH Ha SI3bIKE aNreOpbl, COCTABIIATH BBIPAXKECHUS, ypaBHEHHUS, HEPABEHCTBA U UX CHUCTEMBI IO YCIOBUIO 3ajauH,
HCCIIEIOBATh OCTPOEHHBIE MOJIENH C UCIIOJIB30BAaHUEM allapaTa ajreopsl, UHTEPIPETUPOBATH MTOJYYEHHBIN pe3ybTaT.

DyHKIUHN U TPa@UKH:

CTPOMTH TpaPUKH KOMIO3ULINU (PYHKIMH ¢ TOMOIIBIO JIEMEHTAPHOTO UCCIICAOBAHUS M CBOMCTB KOMITO3UIIMH JABYX (DyHKIIUH;

CTPOUTH F'€OMETPUUECKHE 00pa3bl YpaBHEHUI U HEPABEHCTB HAa KOOPAMHATHOM MJIOCKOCTH;

cBOOOJTHO OTIEPHPOBATH MOHATHIMU: TPAPUKH TPUTOHOMETPHUYECKUX (PYHKITHI;

MPUMEHATHh (PYHKIUU AJI1 MOJIECIUPOBAHUS U UCCIIETOBAHUS PEaIbHbIX ITPOIIECCOB.

Havajia MmaTeMaTH4eCKOI0 aHAJIM3Aa:

MCTIOJIH30BATh MPOM3BOIHYIO ISl HCCIIE0BaHUs (P)YHKIIMU HA MOHOTOHHOCTB U OKCTPEMYMBI;

HAXOJUTh HanOOJIbIlIee ¥ HAaMMEHBIIIee 3HaUeHUs (PYHKIIMN HETPEPhIBHON HA OTPE3KE;

HCI0JIb30BATh MPOU3BOJHYIO /U1l HaXO0XK/IE€HUS HAWIYYIIEro pelleHHs B MPUKIAAHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMHYECKHX, 3a7ayax, IS
OTIpEIeTICHUs] CKOPOCTH U YCKOPEHUS Mpoliecca, 3a1aHHOr0 (GopMyInoil uiu rpadukom;

cBOOOJTHO OTEpUPOBATH MOHATUSAMU: MTEPBOOOpa3Hasi, ONMpeACTIEHHBI HHTErpall, HAXOJUTh TIEPBOOOPa3HBIE AIEMEHTAPHBIX (PYHKIUI U BBIYUCIIATH
uHTerpai no Gopmyne Herorona-JleitOuua;

HAXOJUTh TUIOMIAIU TNIOCKUX (PUTYp U 0OBEMBI TEINI C TTOMOIIBIO HHTETpaIa;

MUMETH MPEJCTABICHHE O MAaTEMAaTHYECKOM MO/ICTMPOBAHUH Ha TIpUMeEpe COCTaBICHUS TU(PepeHIInaTbHbIX YPaBHEHUH;

peuiaTh MPUKIAJIHBIC 3a4a4n, B TOM YHCJIC CONUAJIIbHO-OKOHOMHWYCCKOI'O U (1)I/I3I/I‘I€CKOFO XapakrTepa, CpeACTBAMU MATCMATUYCCKOI'0 aHaJIn3a.



TEMATUYECKOE IINTAHUPOBAHUE

10 KUIACC
Ne HaunmeHnoBanue pa3iesioB U TeM NpOrpaMMbl KonnuecTBo yacos DnekTpoHHbIE (U(PPOBLIL)
/i Bcero | KoHTponbHbIE [IpakTnueckue o0pa3oBaTeNbHBIC PECYPCHI
paboThI paboThI
1 MHO3K€eCTBO ACHUCTBUTENBHBIX YHCEl. MHOTOUICHBI. 24 1
PannonanbHble ypaBHEHUs U HepaBeHCTBA. CHCTEMBI JIMHEHHBIX
YpaBHEHUI
2 Oynkiun 1 rpapuku. CreneHHas GyHKIUS C LETBIM 12 1
[I0Ka3aresieM
3 Apudmernueckuii KopeHb n-oit crenenu. MppannonaibHble 15 1
ypaBHEHHUS
4 [TokazarensHas pynkius. [TokazarenbHbie ypaBHEHUS 10 1
5 Jlorapudmuueckas GyHkius. Jlorapupmudeckne ypaBHEHHS 18 1
6 TpuroHomeTpr4ecKue BIPAKEHUS U YPAaBHEHUS 22 1
7 [TocnenoBaTebHOCTH U TPOTPECCHU 10 1
8 HenpepriBubie ¢pynkiuu. [IponsBonnas 20 1
9 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS 3HAHUN 5 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

Ne HaunmeHnoBanue pa3iesioB U TeM NpOrpaMMbl KonnuecTBo yacos DOnekTpoHHbIE (U(PPOBLIL)
/i Bcero KonTpoJsibHbIE [IpakTnueckue o0pa3oBaTeNbHBIC PECYPCHI
paboThI paboThI
1 UccnenoBanue GyHKIUN ¢ TOMOIIBIO TPOU3BOHON 22 1
2 [TepBooOpa3Has u UHTETpaI 12 1
3 ['paduky TPUTOHOMETPHUECKUX (PYHKIUHA. 14 1
Tpuronomerpruyeckue HepaBeHCTBA
4 HppannoHaisHble, MOKa3aTeNbHbIE U JOTapu(pMHUECKHIE 24 1
HEPaBEHCTBA
5 KowmrekcHeie uncia 10 1
6 HarypanbHble u nenbie ynucna 10 1
7 Cucrembl palMoHaNbHBIX, UPPALUOHATBHBIX 12 1
MOKa3aTeIbHBIX U JIOTapU(MUIECKUX YPaBHEHUN
8 3ajauu ¢ mapameTpamMmu 16 1
9 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS 3HAHUN 16 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC (2023 -2024 YYEBHBIN T'O/T)

Ne HaunmeHnoBanue pa3iesioB U TeM NpOrpaMMbl KonnuecTBo yacos DOnekTpoHHbIE (U(PPOBLIL)
/i Bcero KonTpoJsibHbIE [IpakTnueckue 00pa3oBaTeNbHBIC PECYPCHI
paboThI paboThI
Tpuronomerpuyeckue ¢GyHKIUH. TpUrOHOMETpUYECKHE 22 1
HEPABEHCTBA
HenpepriBuble ¢pyHkimn. IlponsBoanas 22 1
UccnepoBanue GyHKIUN ¢ TOMOIIBIO TPOU3BOTHON 16 1
1 ITepBooOpa3nas u uHTETpal 15 1
2 KomMbuHaTopuka . D11eMeHTbl TEOPUU BEPOSITHOCTEHN 18 1
3 KommnekcHble uncna 6 1
4 HppanroHaisHbie, MOKa3aTeNbHbIE U JOTapu(pMHIECKHIE 7 1
HEPABEHCTBA
5 Cucrembl paliMoOHaIbHBIX, UPPALMOHAIBHBIX 7 1
MOKa3aTeIbHBIX U JIOTapU()MUUECKUX YPaBHEHUN
6 3ajauu ¢ mapameTpamu 7 1
7 [ToBTOpenue, 0600IIeHNE, CUCTEMATU3AIINS 3HAHUN 16 2
8
9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 11 0




IHOYPOYHOE IINTAHNMPOBAHUWE

10 KJIACC

Ne Tema ypoxka KosmmuecTBo yacos Hara DnexTpoHHbIEe HU(POBHIE

/Tt Bcero | KonTposibHBIE [MpakTrueckne | U3y4eHUs | 0Opa30BATENILHBIC PECYPCHI

paboTHI paboTHI

1 [[MHOkecTBO, orepau HaJ MHOKECTBAMH M UX 1
CBOMCTBA

2 Juarpammsl Diinepa-BenHa

3 [IpuMeHeHne TeoOpeTUKO-MHOKECTBEHHOTO anmnapara
JUI pellIeHus 3aa4

4 Pannonansubie uncna. OObIKHOBEHHBIE U JIECATUUHBIC 1
IpoOH, TPOIIEHTHI, 0ECKOHEUHBIE TIEPUOIUIECKUE APOOH

5 Panmonanpublie yncia. OObIKHOBEHHBIE U IECATUYHbBIE 1
JIpoOH, IPOIIEHTHI, 0ECKOHEYHBIC TIEPUOIUIECKUE IPOOH

6 [Tpumenenue npobei 1 IPOLEHTOB Ui PELLICHUs 1
MPUKIIAIHBIX 3a7a4

7 [Tpumenenue nqpooeii 1 IPOLEHTOB Ul PELLICHUs 1
MIPUKIIAIHBIX 3a7a4

8 JeiicTBuTenbHble yncia. PalimoHanbHbie U 1
MppalMoHaAJIbHBIE YHCIIa

9 ApudmeTrueckre onepauu ¢ IeHCTBUTEIILHBIMU 1
qlCcJIaMu

10 | Monynp aelicTBUTEIBHOTO YUCIIA U €T0 CBONWCTBA

11 [TpubnnkEHHBIC BEIYMCIICHHS, TPaBUIIa OKPYTIICHUS,
IIPUKUJKA U OLIEHKA PE3y/IbTaTa BEIYMCICHUI

12| OcHOBHBIE METOIBI PEUICHUS IIETBIX U JPOOHO- 1
paloHaIbHBIX YPAaBHEHUH U HEPABEHCTB

13 OCHOBHBIE METO/IbI PELLIEHUS LIENBIX U IPOOHO- 1
paloHaIbHBIX YPAaBHEHUN U HEPABEHCTB

14 | OcHOBHBIE METO/IBI PEIIEHUS LEJIbIX U APOOHO- 1
paloHaIbHBIX YPAaBHEHUH U HEPABEHCTB

15 MHorouieHsl OT OAHON NepeMeHHOW. [lenenne 1
MHOTO4IEHa HA MHOTOWIEH C OCTaTKOM. Teopema be3y

16 | MuorouneHnsl ¢ neasiMu Kodgdunpentamu. Teopema 1




Buera

17 | Pemenue cucTeM JIMHEVHBIX YPABHEHUH

18 Pemrenne cucreM IMHENHBIX ypaBHEHUN

19 | Marpuna cucteMsl JIMHEHHBIX YPaBHEHUH.
Omnpenenurens MaTpulbl 2X2, €ro FeOMeTPUUYECKUI
CMBICII M CBOMCTBA; BBIUYMCIICHUE €r0 3HAYECHHUS

20 | Ompenenurtens MaTpULbl 2X2, €T0 Fr€OMETPUUECKUN
CMBICII M CBOMCTBA; BBIUMCIIEHUE €r0 3HAYECHHUS

21 [IpumeneHnne onpenenuTesns s PEuIeHUs] CUCTEMBI
JIMHEWHBIX YPaBHEHUN

22 | Pemenue mpuKIaJHBIX 337a4 ¢ TIOMOIIBIO CUCTEMBI
JIMHEWHBIX YPaBHEHUN

23 Pemenue npukinaaHbixX 3a1a4 ¢ MOMOILBIO CUCTEMBI
JIMHEWHBIX YPaBHEHUN

24 | KoutposabeHas pabora: "PaninoHanbHble ypaBHEHUS U
HepaBeHCcTBa. CUCTEMBbI IMHEHHBIX YpaBHEHUH"

25 | dynkuud, cnocoOsl 3aaanus GyHKIMU. B3aumuo
oOparuble pynkimn. Komnosunus GyHKImii

26 | I'paduk pyHKIIMU. DIeMEHTapHBIC TPEOOPA3OBAHUS
rpaduKoB QYHKITHIA

27 | Ob6nacTh ompeeNieHUs] 1 MHOKECTBO 3HAYCHHIA
¢bynkumu. Hymu ¢ynkmun. [IpomexyTkn 3HaK
IIOCTOSIHCTBA

28 | Yérnble u Heu€THble pyHKIMU. [lepuoanueckue
¢bynkiuu. [IpoMexyTKH MOHOTOHHOCTH (DYHKITHH

29 | MakcumMyMbl 1 MUHUMYMBI QyHKIH. Hanboubiiee u
HaMMEHblIIee 3HaYeHne QYHKIIMH HA TIPOMEXYTKE

30 | JIuneliHas, KBagpaTuyHasi U JpoOHO-IMHENHas QyHKIUU

31 DneMeHTapHOe UCCIIEIOBaHUE U MIOCTPOCHHUE TPahuKOB
TUX PYHKIHI

32 | DnemMeHTapHOE UCCIEOBaHUE U TIOCTPOCHHE TPaPUKOB
TUX PYHKIHI

33 | Crenens ¢ nensiM nokasareneMm. buaom Helotona

34 | Crenens ¢ nensiM nokasareneMm. buaom Helotona

35 | CrenenHast GyHKIMS C HATypaJIbHBIM U LIETIBIM




nokazatenem. E€ cBoiicTBa u rpaduk

36 | KontposbHas pabota: "Crenennas Gynkuus. E€
cBolicTBa U rpauk"

37 | Apudmernueckuii KOpeHb HATYpPaTHLHOU CTETIEHH U €TO0
CBOMCTBA

38 | Apudmernueckuii KOpeHb HaTYpaIbLHON CTETIEHH U €T0
CBOMCTBA

39 | [IpeoOpa3oBaHMs YHCIOBBIX BHIPAKEHHI, COACPIKAIINX
CTENEHU U KOPHU

40 | IIpeoOpazoBaHMs YHCIOBBIX BRIPAKEHUH, COEPKALTIX
CTENEHU U KOPHHU

41 [TpeoOpa3oBaHusl YUCIOBBIX BRIPAKEHHIA, COACPIKAIINX
CTENEHU U KOPHU

42 | UppauuoHanbHble ypaBHeHUs. OCHOBHbBIE METO/IbI
pelIeHNs HPPALMOHAIIbHBIX YPABHEHUM

43 Uppanmnonansusie ypaBHeHusi. OCHOBHBIE METO/IbI
pelIEeHNs HPPALMOHAIIBHBIX YPABHEHHUM

44 | UppauuoHanbHble ypaBHEeHUs. OCHOBHbBIE METO/IbI
pelIeHNs HPPALMOHAIIBHBIX YPABHEHUM

45 | PaBHOCUIIbHBIE IEPEXOIbI B PELICHUN UPPALIMOHAIBHBIX
ypaBHEHUU

46 | PaBHOCUIIbHBIE IEPEXO/IbI B PELICHUN UPPALIMOHAIBHBIX
ypaBHEHUU

47 | PaBHOCUIIbHBIE IEPEXObI B PELICHUN UPPALIMOHAIBHBIX
ypaBHEHUU

48 | PaBHOCUIIbHBIE IEPEXO/IbI B PELICHUN UPPALIMOHAIBHBIX
ypaBHEHUU

49 | CoiicTBa U rpauK KOpHs N-Oi CTENEHH KaK (PYyHKIIMH
00paTHOM CTENEeHH C HATYPAJIbHBIM MTOKa3aTeleM

50 | CpoiicTBa u rpaduK KOpHsI N-Oi CTENEHU KaK (PYHKIIMH
00paTHOM CTENEeHH C HAaTYpAJIbHBIM MTOKa3aTeleM

51 KonTtponesHas padota: "CBolicTBa 1 rpaduK KOpHS n-oi
creneHu. MppanmoHanbHble ypaBHEHUS "

52 | CreneHs ¢ pallMOHAJILHBIM [10KA3aTEJIEM U €€ CBOWMCTBA

53 CreneHb C pallMOHAJILHBIM MOKa3aTeIeM U €€ CBOMCTBa




54

CreneHs ¢ pallMOHAJILHBIM [10KA3aTEJIEM U €€ CBOMCTBA

55 | llokazarenpHasi QyHKIHs, €€ CBOWCTBA U Tpaduk

56 | Ucnonb3oBanue rpapuka QyHKIUH IS pELICHUS
ypaBHEHUU

57 | Ucnonp3oBanue rpapuka QyHKIUH IS pELICHUS 1
ypaBHEHUU

58 [TokazarenbHbie ypaBHeHUs1. OCHOBHBIE METO/IbI 1
peleHsl MoKa3aTebHBIX YPaBHEeHUN

59 | IlokazarenbHble ypaBHEeHUsI. OCHOBHBIE METO/IbI 1
pelIeHsl MoKa3aTebHBIX YPaBHEeHUN

60 | IloxazarenbHble ypaBHEeHUsI. OCHOBHBIE METO/IbI 1
peleHsl MoKa3aTebHBIX YPaBHEeHUN

61 | KontposbHas paboTa: "[lokazarenbHast QyHKITHSL. 1
ITokazarenbHble ypaBHEHUS"

62 | Jlorapudm uncna. CoiicTa jorapugpma 1

63 | Jlorapudwm uncna. CpoiicTa sorapudma 1

64 | Jlorapudwm uuncna. CoiicTa jorapudma 1

65 | lecatuuHble ¥ HaTypaJbHBIE JIOTAPUPMBI 1

66 | [lecaTuuHble ¥ HATypaJIbHBIE JOTAPHUPMBI 1

67 | [IpeoOpa3zoBaHne BBIpaKEHHH, COJEPIKALTIX JIOTApU(DMBI 1

68 | [IpeoOpa3zoBaHme BRIpaXKEHUH, COEPKANTUX JOTAPUDMBI 1

69 | [IpeoOpa3zoBaHue BIpaXKEHHUH, COAEPKANTUX JOTAPU(MBI 1

70 | Jlorapudmudeckas GyHKIHs, €€ CBOWCTBA U TpaduK 1

71 | Jlorapupmuueckasi GyHKIMs, €€ CBOWCTBA U TpaduK 1

72 | Ucnonp3oBanue rpapuka QyHKIUH IS pELICHUS 1
ypaBHEHUU

73 | Ucnonb3oBanue rpapuka GyHKIUH IS pELICHUS 1
ypaBHEHUU

74 | Jlorapupmuyeckue ypapHeHHsI. OCHOBHBIE METOIBI 1
penieHust JorapupMHIECKUX YpaBHEHUH

75 | Jlorapupmuyeckue ypaBHeHHsI. OCHOBHBIE METOIBI 1
pemnieHust JorapupMHUECKUX ypaBHEHUH

76 | Jlorapupmuueckue ypaBHeHusl. OCHOBHBIE METOIBI 1
pernieHust JorapupMHUECKUX ypaBHEHUH

77 | PaBHOCUIIBHBIE IEPEX0/IbI B PEIICHUH 1




norapu(pMHUUECKUX YPaBHEHUH

78 | PaBHOCWIIbHBIE NIEPEXOBI B PELIEHUH 1
Jorapu(MUYECKUX YPaBHCHHIA

79 | KonTpousbHas paboTa: "Jlorapupmudeckas GpyHKIus. 1
Jlorapudmudeckue ypaBHeHus"

80 | Cunyc, KOCUHYC, TAHT€HC ¥ KOTAHT€HC YMCIIOBOTO 1
aprymeHra

81 CuHyc, KOCHHYC, TAHT€HC ¥ KOTAHI'€HC YUCIIOBOTO 1
aprymeHra

82 | ApkcuHYyC, apKKOCHHYC U apKTaHT€HC YHCIOBOIO 1
aprymeHra

83 | ApkcHHYC, apKKOCUHYC U apKTAaHTE€HC YHCIIOBOTO 1
aprymeHra

84 | Tpuronomerpuyeckasi OKpy>KHOCTb, OIIPEJICIIEHNE 1
TPUTOHOMETPHUYECKUX (PYHKIUH YMCIOBOTO apryMEeHTa

85 | Tpuronomerpuyeckasi OKpy>KHOCTb, OIIPEJICIIEHNE 1
TPUTOHOMETPHUYECKUX (PYHKIMH YMCIOBOTO apryMEeHTa

86 | OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITBI 1

87 | OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITBI 1

88 | OcHOBHBIE TPUTOHOMETpUYECKHE (HOPMYITBI 1

89 | OcHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITBI 1

90 | I[Ipeobpa3zoBaHKne TPUTOHOMETPUIECKUX BBIPAKECHUH 1

91 ITpeobpazoBaHre TPUTOHOMETPUIECKUX BBIPAKECHUH 1

92 | [IpeoOpa3zoBaHne TPUTOHOMETPUIECKUX BBIPAKCHUH 1

93 | [Ipeobpa3zoBaHne TPUTOHOMETPUIECKUX BBIPAKECHUH 1

94 | Pemenue TpUroHOMETPUYECKUX YPAaBHEHUN 1

95 | Pemenne TpUroHOMETpUYECKUX YPaBHEHUN 1

96 | Pemenue TpUroHOMETPUYECKUX YPAaBHEHUN 1

97 | Pemenue TpUroHOMETPUYECKUX YPAaBHEHUN 1

98 | Pemenue TpUroHOMETPUYECKUX YPAaBHEHUN 1

99 | Pemenue TpUroHOMETPUYECKUX YPAaBHEHUN 1

100 | Pemenue TpUroHOMETPUUECKUX YPABHEHUM 1

101 | KonTponsHas pabora: "TpuroHoMerpuueckue 1
BBIPAKEHUS M TPUTOHOMETPUUECKHE ypaBHEHUS"

102 | ITocnegoBaTeIbHOCTH, CIIOCOOBI 3a1aHUs 1




nocJieoBaTeIbHOCTEN. MeToq MaTeEMaTHYECKOM
WHIYKIAU

103 | MOHOTOHHBIE ¥ OTPAaHUYEHHBIE ITOCIIEI0BATEIBHOCTH. 1
HcTopus aHasin3a 0ECKOHEUHO MaJIbIX

104 | Apudmerndeckas nmporpeccus 1

105 | T'eomeTpuueckasi mporpeccust 1

106 | beckoHeyHO yObIBaroIIas reOMETPUYECKast IPOTrpeccust 1

107 | Cymma 6ecKOHEYHO YOBIBAIOIIEH r€OMETPUIECKOM 1
IIPOrpPECCUu

108 | JIuHeWHbIN U SKCTIOHEHIIUATBHBIN pocT. Yuco e. 1
DopMyIIa CI0KHBIX IPOLIEHTOB

109 | JIuHeiHbIN U SKCTIOHEHIIUATBHBIN pocT. Yuco e. 1
DopMyIIa CI0KHBIX IPOLIEHTOB

110 | Mcnosb30BaHre IpOTPECCUH JUIsl PELIEHUS] pealIbHBIX 1
3aJ1a4 PUKJIAJHOTO XapakTepa

111 | KonTponsHas pabora: "llocienoBaTenbHOCTH U 1
nporpeccun’

112 | HenpeppiBHBIE QYHKIIMM U UX CBOMCTBA 1

113 | Touka pa3pbiBa. ACUMITOTHI IpauKOB (PYHKITHIA 1

114 | CpoiicTBa (hyHKIMI HEIPEPHIBHBIX HA OTPE3KE 1

115 | CpoiicTBa (hyHKIIMI HENPEPHIBHBIX HA OTPE3KE 1

116 | MeTon MHTEpBAJIOB JUIsl pEIICHNs HEPABEHCTB 1

117 | Metox nHTEpBaJOB /sl PEIICHHs] HEPABEHCTB 1

118 | Metoa MHTEpBAJIOB JUIsl pEIIEHNs HEPABEHCTB 1

119 | IlpumeHeHue CBOMCTB HEMPEPHIBHBIX (DYHKIUN IS 1
pelieHus 3a1a4

120 | I[IpumeHeHHE CBOMCTB HENPEPHIBHBIX (QYHKIIMH IS 1
pelieHus 3a1a4

121 | IlepBast u BTOpasi NpoM3BOAHbIE (DYHKIIUN 1

122 | Onpenenenue, reOMETPUYECKUN CMBICI TPOU3BOIHOM 1

123 | Onpenenenne, GU3HUYECKUN CMBICIT IPOU3BOTHOM 1

124 | YpaBHeHHe KacaTenbHOM K rpaduky QyHKIHH 1

125 | YpaBHeHHUE KacaTenbHOH K rpaduky QyHKIMH 1

126 | IIpousBoHbIE 31€MEHTapHBIX QYHKINN 1

127 | Ilpou3BoaHbIE 3€MEHTapHBIX QYHKINN 1




128 | IIpousBoHAas CyMMBI, IPOU3BENEHUS, YACTHOTO U 1
KOMITO3UIIMN QYHKUINH
129 | IIpousBojHas CyMMBI, IPOU3BENEHUS, YACTHOTO U 1
KOMITO3UIIMU (DYHKLUH
130 | IIpousBoHAs CyMMBI, IPOU3BENEHUS, YACTHOTO U 1
KOMITO3ULIMN (PYHKLIUN
131 | KouTponwHas pabora: "lIpousBoanas" 1
132 | IloBTOpenue, 0000IICHHE, CUCTEMATU3AIMS 3HAHH:
"YpaBHenus"
133 | IloBTOpeHue, 0000IMICHHE, CHCTEMATH3AllMs 3HAHUI: 1
"q)yHKL[I/II/I"
134 | UtoroBast KOHTpoOJIbHAs paboTa 1 1
135 | UtoroBast KOHTpOJIbHAs paboTa 1 1
136 | IloBTOpenue, 0000IICHNE, CUCTEMATHU3AIMS 3HAHUIA 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 3 10




AJITEBPA 1 HAYAJTA MATEMATHYECKOI'O AHAJIM3A
IHOYPOYUHOE IINIAHUPOBAHHUE 11 KJIACC (2023 -2024 YYEBHBIU I'O 1)

Ne HaunmeHnoBanue pa3iesioB U TeM NpOrpaMMbl KonnuecTBo yacos DOnekTpoHHbIE (U(PPOBLIL)
/i Bcero KonTpoJsibHbIE [IpakTnueckue o0pa3oBaTeNbHBIC PECYPCHI
paboTHI paboTHI
1 Tpuronomerpuueckue QyHkuuu. TpUroHomeTpudeckue 22 1
HEPABEHCTBA
2 HenpepriBuble ¢pynkiuu. [IpousBoaHas 22 1
3 UccnepoBanue GyHKIUN ¢ TOMOIIBIO TPOU3BOTHON 16 1
4 [TepBooOpa3Has 1 UHTETpal 15 1
5 KoMbuHaTopuka . Di1eMeHTbl TEOPUHU BEPOSITHOCTEHN 18 1
6 KommnekcHele uncna 6 1
7 HppannoHaisHbie, MOKa3aTeNbHbIE U JOTapu(pMHUECKHIE 7 1
HEPABEHCTBA
8 Cucrembl paliMoOHaIbHBIX, UPPALMOHAIBHBIX 7 1
MOKa3aTeIbHBIX U JIOTapU(MUUECKUX YPaBHEHUN
3ajauu ¢ mapameTpamu 7 1
10 IToBTOpenue, 0600IIeHNE, CUCTEMATU3AIIHS 3HAHUN 16 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 11 0




AJI'EBPA U HAYAJIA MATEMATHYECKOI'O AHAJIN3A

11 KJIACC (2023-2024 Y4.I')

Ne
n/n Tema ypoka Beero
Tpuronomerpuyeckue pyHkuuu. TpuroHoMerpuyeckrue HEPaBeHCTBA 22
1 O06nacTp onpeneneHus © MHOXKECTBO 3HAUYEHUH TPUTOHOMETPUIECKUX (PYHKITHIA
2 OO6nacTp onpeneneHuss © MHOXKECTBO 3HAUEHUH TPUTOHOMETPUIECKUX (DYHKITHIA
3 O06nacTp onpeneneHus © MHOXKECTBO 3HAUEHUH TPUTOHOMETPUIECKUX (PYHKITHIA
4 OO6nacTp onpeneneHusi © MHOYKECTBO 3HAYEHUH TPUTOHOMETPUYECKHUX (PYHKITUI
5 OO6nacTp onpeneneHuss © MHOXKECTBO 3HAUEHUH TPUTOHOMETPUIECKUX (DYHKITHIA
6 YeTHOCTh, HEYETHOCTD, MEPHOAMYHOCTh TPUTOHOMETPUYIECKUX (PYHKITHIA
7 YeTHOCTh, HEYETHOCTD, MEPHOAMYHOCTh TPUTOHOMETPUIECKUX (PYHKITHI
8 Bxo/1HO# KOHTPOJIb
9 CpoiicTBa ()yHKIIMM Yy=COSX U €€ rpa(uK.
10 CpoiicTBa (yHKIIUU y=COSX U €€ rpaduk.
11 CpoiicTBa (yHKIIUU y=COSX U €€ rpaduk.
12 CaoiicTBa (hyHKIIMHU y=sinX u e€ rpaduk.
13 CaoiicTBa (hyHKIIMHU y=sinX U e€ rpaduk
14 CaoiicTBa (hyHKIIMHU y=sinX u e€ rpaduk
15 CpoiicTBa (pyHKIMH Y=tgX U e€ rpapuk
16 CpoiicTBa (yHKIMH Y=tgX U e€ rpapuk
17 CpoiicTBa (yHKIMM y=tgX U e€ rpapuk
18 TpuroHomeTpuyeckrie HEpaBeHCTBA
19 OOpatHbIe TPUTOHOMETPUYECKHE (DYHKIIUN
20 OOpatHbIe TPUTOHOMETpHYECKHE (DYHKIUU
21 O606mienne marepuana o reme «Tpuronomerpuueckue GyHKIHIDY
22 KontponpsHas padora o teme Tpuronomerpuueckue (yHKuuu. TpUroHOMETpHYECKHE HEPABEHCTBA




HenpepbiBubie pynkuuu. Ilpoussoanas

22

23 [Ipenen nmociaenoBaTebHOCTH

24 [Ipenen nmociaenoBaTeIbHOCTH

25 [Ipenen nmociaenoBaTeIbHOCTH

26 ITpenen pynkunm

27 [Tpenen pyHkuum

28 HenpepriBHbIEe (YHKIIMHM 1 UX CBOMCTBA

29 Ornpenenenre Mpon3BOTHOM

30 Omnpenenenue Mpon3BOIHOM

31 ITpaBuna quddepeHnnpoBaHusl

32 IIpaBuna quddepeHnnpoBanus

33 [TpaBwia muddepeHnnpoBaHMsI

34 ITpousBoiHas CTENEHHON QyHKUIUU

35 IIpousBoiHas cTeneHHON PyHKINN

36 [Tpon3BoiHBIE HIIEMEHTAPHBIX (YHKIUH

37 ITpon3BoiHBIE HIIEMEHTAPHBIX QYHKIUH

38 [Tpon3BoiHBIE HIIEMEHTAPHBIX (YHKIUH

39 I'eoMeTpHruecKkuii CMbICI IPOU3BOIHOMN

40 I'eomeTpryeckuii CMBbICIT IPOU3BOTHON

41 ['eoMeTpryecKkuii CMBICIT TPOU3BOTHOU

42 O06006menus matepuana 1mo Teme «IIpon3BoHAs 1 €€ TEOMETPUICCKUI CMBICII

43 O06006menns matepuaina 1o reMe «IIpou3BoHas 1 ee rTeOMETPUIECKUNA CMBICID)

44 KonTposasnas padbora no teme «HenpepriBHble ¢pyHkuu. [IponsBoaHas»
HccaenoBanue pyHKUMi ¢ NOMOMbLIO IPOU3BOJIHOM 16

45 [TpumMeHeHne MpON3BOIHON K UCCIIEIOBAHHIO (PYHKIIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI

46 [TpumeneHne mpon3BOTHON K UCCIIETOBAHHIO (DYHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI

47 [TpumMeHeHne MPON3BOIHON K UCCIIEIOBAHHIO (PYHKIIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI

48 ITpumeneHne mpon3BOIHON K UCCIIETOBAHHUIO (PYHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI

49 HaxoxaeHrne HauboJIbIIero 1 HAMMEHbBILIEr0 3HAYEHHsI HETIPEPHIBHOM (PYHKIIMU Ha OTpe3Ke

50 Haxosxenne HanOoJIbIIero M HAMMEHBIIET0 3HAYeHUs] HeNPEPhIBHON (PYHKIIMH HA OTPE3Ke

51 HaxoxaeHrne HaubobIIero 1 HaMMEHbBIIEr0 3HAYEHMsI HETIPEPHIBHOM (PYHKIIMM Ha OTpe3Ke




52

ITpousBoiHasi BTOPOro Mopsiika, BEINYKIOCTh U TOYKHU Iepernda

53 [TpuMeHeHne MPOU3BOIHBIX Il HOCTPOSHHS IpauKOB QYHKITHIA

54 ITpuMeHeHne mpou3BOIHBIX Il HOCTPOSHUS TpaprKOB (pyHKIMIA

55 [TpuMeHeHne MPOU3BOIHBIX ISl HOCTPOSHUS TpadrKoB pyHKIMIA

56 [TpuMeHeHne mpou3BOIHBIX Il TOCTPOSHUS TpadrKoB (pyHKIMIA

57 [IpuMeHeHre MPOU3BOIHOM /Il HAXO0XKACHUSI HAWIYYIIETO PElICHUs B IPUKIAAHBIX 3a1a49axX

58 O606menne marepuana o teme «lIpuMeHeHrne Mpou3BOHOM K HCCIEJOBAHUIO (DYHKIIUH»N )

59 O606merne marepuana o teme «lIpuMeHeHne Mpou3BOHOM K HCCIEJOBAHUIO (DYHKIIUHN )

60 KoHnTposbHast pabora no teme «lIpuMeHeHne npon3BOAHON K UCCIETOBAHUIO (DYHKIIMI»)
IlepBooOpa3Hasi U MHTEIrPaJ 15

61 [TepBooOpa3Hasi, 0OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX

62 ITepBoobOpa3Hasi, 0OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX

63 [TepBooOpa3ubie dneMeHTapHbIX QyHKIHH. [IpaBuia HaX0XKICHHS TEPBOOOPA3HBIX

64 [TepBooOpa3Hbie anemenTapHbix GyHKIUN. [IpaBuia HaX0XIeHUSI TEPBOOOPA3HBIX

65 ITepBooOpasnbie dneMeHTapHbIX QyHKIWH. [IpaBria HaX0XKICHHSI TEPBOOOPA3HBIX

66 [TepBooOpasubie dneMeHTapHbIX QyHKIWH. [IpaBuia HaX0XKACHHS TEPBOOOPA3HBIX

67 NHuterpai. ' eoMeTpuYECKUi CMBICI UHTETpaIa

68 Beruncnenue onpenenéaroro naterpaia no gopmyie Herorona-Jleiibauma

69 Breruncnenue onpenenéuanoro uaterpaia no gopmyne Herorona-Jleiibnuna

70 [IpuMeHeHne HHTerpaia Juis HaX0XACHU IUIoaied IOCKuX puryp

71 IIpumeHeHne nHTerpana Jyuis HaxoXkAeHNUs 00bEMOB T€OMETPUUYECKUX TeEJl

72 [Tpumeps! pemennii qudpepeHnanbHbIX YpaBHEHUN

73 ITpumeps! pemennii qudpepeHnnanbHbIX YpaBHEHUH

74 MaremaTtnueckoe MOJEIMPOBAHUE PEAJIBHBIX IPOLIECCOB € TIOMOIIIbIO U (epeHITnaTbHBIX
ypaBHEHU U

75 Konrtponbnas padota: "[lepsoobpaznast u unrerpan”
KomOnHaTopuka . 3J1eMEHThI TEOPUH BEPOSITHOCTEH

76 IIpaBuno npousBeneHus. PazMenenus ¢ nIOBTOPEHUSIMHU

77 [IpaBuino npousseneHus. PazMenenus ¢ HIOBTOPEHUSIMHU

78 [lepecTaHOBKH

79 IlepecTaHOBKM

80 Pa3menienus 6€3 NOBTOpeHU

81 Coueranus 6e3 moBTopeHuit u 6MHOM HproToHa

82 Coueranus 6e3 noBTopeHnii 1 6uHoM HproToHa




83 Coueranus 6e3 nosTopeHuii u 6uHoM HproTOHa

84 Oo6o06muienne marepuaia mo reme «KomOuHaToOprKay
85 CamocrosarenbHas paborta 1o teMe «KomOnHaTOprKay
86 BepositTHOCTH cOOBITHS
87 BeposTHOCTE COOBITHS
88 CrnosxeHue BeposiTHOCTEN
89 CrnosxeHue BeposiTHOCTEN
80 BeposTHOCTh pON3BEICHISI HE3aBUCUMBIX COOBITHIT
91 ®opmyna bepnyinu
92 O060011eHre MaTepHaa 1o TeMe « JIeMEHTHl TEOPUHU BEPOSITHOCTEI
93 KoHnTposasHast pabora no teme «Teopusi BeposiTHOCTEIN»
KomMmiiekcHble yucaa
94 KowmrnekcHpie yricna. AnreOpandeckas 1 TPUTOHOMETpUYecKas (OPMBI 3aIICH KOMITJICKCHOTO YUCIIa
95 ApudmeTrueckre onepanuy ¢ KOMIUIEKCHBIMH YUCIIaMU
96 N300pakeHne KOMIIEKCHBIX YHCE Ha KOOPIMHATHON IJIOCKOCTH
97 ®opmyna Myaspa. KopHu n-oii cTeneHu u3 KOMIUIEKCHOTO YHCIIa
98 [TpuMeHeHne KOMILIEKCHBIX YHCEIN JUIsl pelieHns GU3NIECKUX U TeOMETPHUYECKHX 3319
99 [TpoBepounas pabora o teme "KommiekcHsie yucna"

HNppanunoHanbHble, NOKa3aTeJbHbIE H JIOTAPU(PMUYECKHE HEPABEHCTBA

100 | OcHOBHBIE METO/IbI PELIEHUS TI0KA3ATEIbHBIX HEPABEHCTB

101 OCHOBHBIEC METOIbI pelIeHHs JIOrapu(MHUECKIX HEPABEHCTB

102 | OcHOBHBIE METO/IbI PELIEHNS HPPALMOHAILHBIX HEPABEHCTB

103 | OcHOBHBIE METO/IbI PELIEHNS HPPALMOHAIIbHBIX HEPABEHCTB

104 | I'padhuyeckne METO Bl pelIeHus MOKA3aTeNbHBIX YpaBHEHHN

105 | I'padmyeckne MeTOIpI pelIeHNUs OKA3ATENBHBIX U JIOTapU(PMHUECKIX HEPABEHCTB

106 | KontpoapHas pabora: "MppannoHanbHble, I0OKa3aTeIbHbIE U JIOTAPU(PMUUECKHE HEpaBEHCTBA"

CucremMbl paliHOHAJIbHBIX, HPPALHOHAJBbHBIX IOKA3ATEJIbHBIX H
Jorapu(pMu4ecKuX ypaBHEeHUI

107 | OcHOBHBIE METO/IbI PELIEHUs CUCTEM M COBOKYITHOCTEN MMOKA3aTEIbHBIX YPAaBHEHUN

108 | OcHOBHBIE METOJIbI PEIICHHUS CUCTEM M COBOKYITHOCTEH JIOTapH(PMHUUYECKUX YpaBHEHHM

109 | OcHOBHBIE METO/IBI PEIICHHUS CUCTEM M COBOKYITHOCTEH JIOTapH(PMHUUYECKHX YpaBHEHUM

110 | [IpumeHeHHE cUCTEM K PELICHUIO MAaTEMATUYECKUX 3a]a4 U 3aJa4 U3 pa3IM4YHbIX 00JacTel HayKu U
peanbHOM JKU3HU, MHTEPIIPETALlUs ITOJYYCHHBIX PE3YJIbTaTOB




111 [IpuMeHeHHe CUCTEM K pEIIEHHIO MaTEMaTUUYECKUX 3a7a4 U 3a7a4d U3 pa3IMuHbIX oOnacTell HayKu U

peaJIbHOM JKU3HU, MHTEPIIPETALIMS [TOJIYYEHHBIX PE3YIbTaTOB
112 | [IpumeHeHNEe HEpaBEHCTB K PELICHUIO MAaTEMAaTUYECKUX 3ajayd U 3aJa4 U3 pa3INdHbIX oOnacTen

HayKH U peaJIbHOM JKU3HH, MHTEPIIPETALMS [TOJIyYEHHBIX PE3y/IbTaTOB
113 | KontponpHas padora: "CucTeMbl pallMOHAIBHBIX, UPPALIMOHAIBHBIX TOKA3aTENbHbBIX U

JoTapu(MUIECKUX ypaBHEHMI"

3agauu ¢ mnapamerpamMu 7
114 | PannoHnanbHble ypaBHEHHUS C IapaMeTpamMu 1
115 | MppauroHaibHBIE YpaBHEHUs, HEPABEHCTBA, CUCTEMBbI C ITapaMEeTPAMHU 1
116 | Iloka3arenbHble ypaBHEHUs, HEPABEHCTBA , CHCTEMBI C ITapaMeTpaMu 1
117 | Jlorapudmuyeckne ypaBHEHHs, HEPABEHCTBA, CUCTEMBI C MMapaMeTpaMu 1
118 TpuroHomeTprdecKkue ypaBHEHUsl, HEPABEHCTBA, CHCTEMBI C IIapaMETPAMHU 1
119 | [locTpoeHue u nuccneroBaHNE MaTEMAaTUYECKUX MOJIENIEH peabHbIX CUTYalMH ¢ TOMOUIbIO 1

YPaBHEHUH C IapaMeTpaMu
120 [TocTpoeHune u uccneOBaHNEe MATEMATHYECKUX MOJEJIEN PeaIbHBIX CUTYAIMI ¢ TOMOIIBIO 1

YPaBHEHUH C IapaMeTpaMu

IToBTOpeHUe, 000011IeHHE, CHCTEeMATH3AIMS 3HAHUM 16
121 IToBTOpEeHue, 06001IeHNe, ccTeMaTu3alus 3HaHuil: "YpaBHeHus" 1
122 | IloBrOopenue, 06001IeHNE, ccTeMaTu3alys 3HaHui: "YpaBHeHus" 1
123 | [loBTOpEHue, 06001IeHNE, cucTeMaTu3anys 3HaHui: "YpaBHeHusi. CUCTeMbl ypaBHEHUH" 1
124 | [loBTOpenue, 06001IeHNE, cUcTeMaTH3anus 3Hanuii: "HepaBencrra" 1
125 | IloBTrOopenue, o600mmeHne, cucreMarusanus 3HaHui: "HepaBencTBa. CucteMbl HEpaBeHCTB" 1
126 | IloBTOpeHue, 0600meHne, cucteMaru3anus 3HaHui: "HepaBenctBa. Cuctemsl HepaBeHCTB"
127 | IloBropenue, 06001meHNe, cucTeMaTu3anys 3HaHui: "OyHKImn"”
128 | [loBTOpeHue, 0600meHne, cucreMarusanus 3Hanui: "[IpousBoaHas u e€ npumeHeHue" 1
129 | IloBTrOopenue, 0600meHne, cucreMarusanus 3Hanui: "[IponsBoaHas u e€ npumeHeHue" 1
130 | IToBTOpEHue, 0600IIeHNE, cucTeMaTu3anus 3HaHui: "MHTerpan u ero npuMeHexHue" 1
131 | IloBTrOpenue, 06001mIEeHNe, cucTeMaTu3anys 3HaHui: "OyHKImn" 1
132 | IloBTrOpenue, 06001mIeHNe, cucTeMaTu3anust 3HaHui: "OyHKmn" 1
133 | [loBTOpEHue, 00001IeHNE, cucTeMaTu3anus 3HaHui: "OyHKImn"
134\ | UroroBas KOHTpOJbHAS paboTa 1
135 | Urorosas koHTpoJbHas paboTa 1
136 [ToBTOpenue, 0600IIeHNE, CUCTEMATU3AIIHS 3HAHUN 1
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YYEBHO-METOANUYECKOE OBECIIEYEHUME OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YYHEHUKA

* Maremaruka: anreOpa 1 Hayajla MAaTEeMaTUYECKOT0 aHalln3a, reoMeTpust. Anrebpa U Hayajla MaTEMaTUYECKOro aHaian3a (6a3oBbIil 1
yrayonennsiit yposan), 10- 11 xmace/ LI A. Anmumos, Konsrua FO.M., Tkauea M.B., ®enoposa H.E., [llabynun M.U., Mocksa: IlpocBemnienue,

2023

» MaTtemaTuka: aredpa ¥ Hadaia MaTeMaTHIeCKOTO aHalIn3a, TeoMeTpus. Airedpa ¥ Havajaa MaTeMaTH4ecKoro anaimmsa, 11 kiracc/ Komsirua

FO.M., TkaueBa M.B., ®enoposa H.E., [llabynun M.U., Mocksa: Ilpocsemienue, 2020

METOANYECKHUE MATEPHUAJIBI JJIAA YUUTEJIA

Anrebpa u Hauana MareMaTudeckoro aHanusa. /lunakrnueckue marepuansl. 10 kinacc. bazoBbiil u yrinyonénnsiii ypoBHu. (K yueOHuky AnnumoBa
III.A.) Mocksa: Ilpocsemienue, 2023
AnreOpa u Havasa maremaTtuueckoro ananmsza.. 10-11 xraccsl. Metoauueckue pekoMenaanun K yaeouuky I1I. A. Anumosa, FO. M. Konsiruna,

H. E. ®énoposoii u np. Penoposa H. E. TkaueBa M.B., Mocksa: IIpocsemenne, 2023



3. Marematnka: aaredpa u Hayajla MATEeMaTHYeCKOI0 aHAJIN3a, reoMeTpusi. AJredpa M HayaJja MaTeMaTu4yeckoro ananamsa. 10-11 kiaccsl.
Ba3oBblii U yriy0JieHHbI ypOBHH. DJjieKTpoHHas (popma yueoHuka. Anumos L. A.; Konsarun FO. M., TkaueBa M. B. u ap. Mocksa:

[Ipocsenienue, 2023

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

Ilepedyennb nM(pPOBBIX M IJIEKTPOHHBIX 00pa30BaTeIbHBIX PECypPCOB

Coneprxanue Anpec

XpaHwiie eIuHON KoJuleKnuu IUGpoBBIX o0pa3oBarenbHBIX | http://school-
PECYPCOB, TJIe MPEACTABIEH MUPOKHIA BEIOOP IEKTPOHHBIX TIocobuii | collection.edu.ru

denepanbHas cucrema nH(pOpMAIMOHHO-00pa3zoBaTenbHbIX | http://wmolow.edu.ru
pecypcoB (MH(OPMAITMOHHBIH TOPTaI)

XpaHWIHIE WMHTEPAKTUBHBIX AJIEKTPOHHBIX oOpasoBarenbHbIX | http:/fcior.edu.ru
pecypcoB

Marepuansl Ui U3y4EeHHUSI W MPENoJaBaHUsl MaTeMAaTUKU B IIKode. | http:/www.numbernut.com
Temaruueckuit cOOpHUK: Yncia, APOOH, CIOKEHUE, BEIUUTAHHE U TIp. | /
Teopernueckuii MaTepual, 3aa4u, HTPbI, TECTHI

Kosteknmst KHUT, BUICO-JICKIMH, TMOA0OpPKAa 3aHUMATENBHBIX | http://www.math.ru
MaTeMatudeckux ¢akroB. MHpopmanus o0 onmummnuanax, HaydHBIX
HIKOJIaX [10 MaTeMaTuke. Menuareka

CeTp TBOpUECKHX yuHTenel. Meroanyeckne nocobus st yuurens, | http:/www.int.ru




yu4eOHO-METOIMYEeCKHE  TOCOOuS; CIIOBApH; CIIPaBOYHUKY;
MoHOTrpadun; yaeOHUKH; pabodre TeTpaan; CTaThbH MEPUOANICCKON
nevyaTu

«Yuurens.py». llenarornueckue MAaCTEPCKHUE, NHurepHer-
oOpazosanue. JlucranimonHoe obpaszosanue. Karanor pecypcos «B
IIOMOIIlb YYHUTEIIIO)

http://teacher.ru
http://teacher.fio.ru

Kparkas wucropusi MaTeMaTHKU: C JAPEBHUX BPEMEH [0 SIOXH
Boszpoxpaenus. [loptpers! u 6uorpaduu. CoOBITHS U OTKPBITHS

http://sbiryukova.narod.ru

[IpaBunbHBIE MHOTOTPAHHUKHU: JIIOOOMBITHBIE (DaKThl, HCTOPUS,
npuMmeHenue. Teopema Oinepa. IlnaToHoBBl U ApXMMeEIOBBI Tena.
buorpaduueckue cenenuss o Ilmartone, Apxumene, Ekimnme u
JPYTUX YYEHBIX, UMEIOUIMX OTHOILIEHUE K TeMe. MHOTOIpaHHUKHU B
UCKYCCTBE M apXUTEKTYype. 3aHUMATENIbHbIE CBEACHUS O HEKOTOPBIX
TuHUAX JIMHUM: ompeneneHus, JIOOOMBITHEIE (DAaKThl, MPUMEPHI
ucnoss3oBaHus. [umep6oma, mapaboia, »dUIMIC, CHHYCOM[A,
CIUPaJb, HUKJIOUAA, KApAHOUIA

http://www.tmn.fio.ru/wor
ks/

IloaroroBka K 3K3aMeHaM

https://math-
ege.sdamgia.ru
http://alexlarin.net

Merasanuknonenust Kupunna u Medoaus

http://mega.km.ru

Caiitbl «Mup SHIUKIONETUN

http://www.rubricon.ru/
http://www.encyclopedia.r
u/

Martepuanst EI'D u THA

http://www.fipi.ru/

Odwunmanbrerii caiit EI'D

http://www.ege.edu.ru/

Poccwuiickuit 06pHan30p

http://obrnadzor.gov.ru/

MunucrepcTBO 006pasoBanus PO

http://www.informika.ru/
http://www.ed.gov.ru/
http://www.edu.ru/

OTKpBITHII OaHK 33/1aHUH 110 MaTeMaTHKe

http://mathege.ru

Bce o EI'D

http://www.ctege.org/

Poccwuiickoe oOpazoBanue- GenepanbHbIi MOPTA, BCE MPEIMETHI

http://www.edu.ru/moodle/




Samauug UKT

http://www.matematika-
na.ru/5class/mat 5 11.php

MHOro MHTEpECHOTO

http://shimrg.rusedu.net/cat
egory/646/1576

MHoro Bcero ckadyaTtb

http://www.uchportal.ru/lo
ad/25-1-0-11708

EI'D tpenep

http://www.ege-
trener.ru/otveti_trig_upr.ph
p#

[Tone3nsie pazaens! (ypok + aTrecTarus +...)

http://k-yroky.ru/load/13-1-
0-821

CeTb TBOpUYECKUX yUUTENEH

http://www.it-
n.ru/communities.aspx?cat
_1n0=4460&lib_no=31650
&tmpl=lib

CrangapTel 00pa3oBaHus, y9IeOHBIC IIAHBI, METOITICCKHE
pa3paboTKu, 0OMEH OIBITOM

http://www.college.ru/

JU11st BBITYCKHUKOB U a0UTYPUEHTOB, PYKOBOJICTBO TI0 MPodeccusiM

http://www.ucheba.ru/ege/

Buneoypoku viddeouroki.net
[Tpomienka https://www.prodlenka.org/
[Tegaror24 https://portalpedagoga.ru/

Ypoku MmareMaTuku

https://interneturok.ru/articl
e/uroki-matematiki

OO6pazoBarenbHblii mopran «Poccuiickast HIEKTPOHHAS IIKOJIa http://resh.edu.ru/

Pocmeronkabuner PD (s BeOHApOB) http://pocmeTokabuHET.p
d/HoBocTn/

3aBy4 http:/www.zavuch.ru/

JA1CO https://diso.ru/

Enunblii ypok https://www.e THHBIHYPOK.
pd/

IMoxroroBka xk EI'D ¢ 10 kimacca — mimapraiku, CIpaBOYHMKH, | https:/ege-

CCBIJIKH, TCMbI, KOTOPEIX HCT B y‘-I€6HI/IKe.

study.ru/ru/ege/materialy/matem
atika/







