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MHNOACHUTEJBbHAS 3AIINCKA

PaGouas mporpamma ydeGHOro Kypca «Anrebpa W Hayana MaTeMaTHUYECKOTO aHAIH3a»
6a3oBoro ypoBHs st odydaromuxcs 10 —11 kmaccoB pa3zpaborana Ha ocHOoBe DenepanbHOTO
rocyJIapCTBEHHOTO 0O0pa30BaTEIBLHOTO CTaHAApTa CpeaHero ooOImero oOpa3oBaHHs, C YyUETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHM, MPEIbABIIEMBIX K MaTeMaTHYeCKOMY O0Opa3oBaHMIO, U
TPaJUIMKA POCCHICKOTO oOpa3oBaHus. Peanmm3zanms mporpamMmbl 00ecriedMBaeT OBJaJICHUE
KITFOYEBBIMH KOMITETCHIIUSMH, COCTABISIONIMMUA OCHOBY JUIsI CAMOPA3BHTHS U HENPEPHIBHOTO
00pa30BaHusi, LEIOCTHOCTh OOIIEKYIbTYPHOTO, JMYHOCTHOTO M TIO3HABATEIBHOTO DPAa3BUTHSA
JUYHOCTH 00YJArOIITIXCSI.

HEJN U3YUYEHUSA YYEBHOTI'O KYPCA

Kypc «Anrebpa u Havana MaTeMaTHYECKOI'O aHAU3a» SIBISETCS OJHMM U3 Hambojee
3HaYMMBbIX B NPOrpaMMeE CTapIled IIKOJbI, MOCKOJbKY, C OJHOM CTOPOHBI, OH O0OECIeunBacT
MHCTPYMEHTAJIbHYIO 0a3y AJii M3y4eHHMs] BCEX €CTECTBEHHO-HAy4YHBIX KypCOB, a C JIpyroi
CTOpOHBI, (OopMHpYET JOrHUecKoe W aOCTpaKTHOE MBIIUICHHE Yy4alluxcs Ha YpOBHE,
HEOO0XOAMMOM JUIsl OCBOEHHsI KypCOB MH(OPMATHKH, OOLECTBO3HAHUS, HCTOPUHU, CIIOBECHOCTH.
B pamkax maHHOrO Kypca yyaliuecs OBJaJleBal0oT YHUBEPCAIbHBIM S3bIKOM COBPEMEHHOM HayKH,
KOTOpast GOpMyJIHpyeT CBOU JOCTIKEHHS B MaTEMAaTUIECKOH opme.

Kypc anreOpsl 1 Hadyan MaTeMAaTHYECKOIO aHaJIM3a 3aKJIaJAbIBA€T OCHOBY Ul YCIEIIHOIO
OBNIQJICHUSI 3aKOHAaMH (HU3UKH, XUMHM, OHOJOTMH, TOHUMAaHHUS OCHOBHBIX TEHACHLUI
SKOHOMUKH M OOIIECTBEHHOM >KU3HHU, NO3BOJIIET OPUEHTUPOBATHCS B COBPEMEHHBIX HU(POBBIX
U KOMIIBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO MCIOJIb30BaTh UX B IIOBCEIHEBHOM XM3HU. B ToXe
BpeMsl OBJIaJicHHE aOCTPAaKTHBIMU M JIOTMYECKH CTPOTMMH MaTEMATUYECKHUMM KOHCTPYKIHSIMH
pa3BUBaeT yMEHUE HAXOAMUThb 3aKOHOMEPHOCTH, OOOCHOBBIBATh WCTHHHOCTH YTBEPXKICHMS,
UCHOJb30BaTh O0OOIIEHWE M KOHKPETH3allMio, a0CTparupoBaHHE W AHAJIOTUIO, (OPMHUPYET
KpPEaTHBHOE W KPUTHYECKOE MBIIUICHUE. B Xo/1e u3ydenus anreOpsl 1 Ha4aja MaTeMaTHIECKOTO
aHaJIM3a B CTapIICH LIKOJIE y4allMecs IOJY4aroT HOBBIM OIBIT PEIICHUs MPHUKIAIHBIX 3a]ad,
CaMOCTOSITEJIBHOTO ~ TOCTPOEHUS MAaTEMATHYECKUX  MOJENIEH  pPEaJbHBIX CHUTyallud H
UHTEPIPETAllMM  IOJIYYEHHBIX pPEIIEHUN, 3HAKOMATCA C MpUMEpaMU MaTeMAaTUYECKUX
3aKOHOMEPHOCTEN B IPHUPOJE, HAYKE M B HCKYCCTBE, C BBIJAIOIIMMUCSH MaTEMaTUYECKUMU
OTKPBITUSIMU U UX aBTOPAMH.

Kypc obnamaer 3HaUMTENbHBIM BOCHHUTATENBHBIM ITOTEHLUAIOM, KOTOPBIA peanu3yercs
Kak 4epe3 y4eOHbII MaTepuall, criocoOCTBYIOMUI (HOPMUPOBAHHIO HAYYHOI'O MHUPOBO33PEHHMS,
TaK M 4Yepe3 CHenupuKy Yy4eOHOW JeATeNbHOCTH, TpeOylolme CcaMOCTOATENbHOCTH,
AaKKypaTHOCTH, NPOAODKATEIBHONM KOHICHTPAUUHM BHHMAaHHA M  OTBETCTBEHHOCTH 3a
TIOJIyYEHHBIN PE3YJIbTAT.

B ocHoBe Meromuku oOyueHust anreOpe ¥ HadajaM MaTEMAaTHYEeCKOTO aHAM3a JICKUT
JeATEIbHOCTHBIN MPUHIUI 00y4eHUS.

CrpykTypa Kypca «AnreOpa 1 Hauyaja MaTeMaTUYeCKOr0 aHAJIN3a» BKIIIOYAET CIIETYIOLIHNe
coJlepKaTeabHO-MeToquUecKe JUHUU: «YHucna u BelMUCIEHUA», «DyHKUMH U Tpadukmy,
«YpaBHeHUs U HepaBeHCTBa», «Hauana matemarnueckoro aHannsa», «MHOXKECTBA U JIOTHKAy.
Bce ocHOBHBIE cOmepKATEIBHO-METOINYECKUE JIMHUU WU3Y4alOTCS Ha IMPOTSIKEHUU JBYX JIET
o0y4yeHMs B cTapuieil LIKOJEe, €CTECTBEHHO JOIOJHSASA APYr Jpyra U MOCTENEHHO HACBIIIAsICh
HOBBIMH Te€MaMHM MU pas3aenaMu. JlaHHBIE Kypc SBISETCS MHTETPATUBHBIM, IIOCKOJIBKY
o0beanHseT B cede COoJAep)KaHUE HECKOJbKUX MaTEeMaTHYeCKMX JUCIHUIUIMH: anredpa,



TPUTOHOMETPHS, MAaTeMAaTHYECKUI aHAIN3, TEOPH MHOXKECTB U 1ip. [To Mepe Toro xak ydammecs
OBJI/IEBAIOT Bce OoJiee IIMPOKUM MaTEMaTHUYECKHUM alnapaToM, y HHUX I0OCJIEOBATEIbHO
(opMHUpyeTCS U COBEPIICHCTBYETCS YMEHHE CTPOMTh MAaTEeMAaTHYECKYI0 MOJEIb PealbHOU
CUTyallM, NPUMEHATh 3HAHWSA, MOIyYCHHBIE B Kypce «Anredpa M Hayajga MaTEeMaTHYECKOTO
aHanmu3a», JUIs PeleHHs CaMOCTOSATENbHO C(HOPMYIMPOBAHHOW MaTeMaTHYeCKOW 3ajauu, a
3aTeM MHTEPIIPETUPOBATH MMOyYCHHBIN Pe3yIbTaT.

ConepxarenpHO-MeTOANYECKass  JUHUS  «YwWcna W BBIYMCICHUS»  3aBepIIacT
(opMHpOBaHNE HABBIKOB HCIOJIb30BAHUS JCHCTBUTENBHBIX YHCEN, KOTOpOoe ObLIO HA4yaTo B
OCHOBHOM 1ikojse. B crapuieil mxone oco0oe BHUMaHUE YAENsAeTCs (POPMUPOBAHUIO MPOUYHBIX
BBIYHMCIIUTENIFHBIX HABBIKOB, BKJIIOYAIONINX B ceOsS HMCHONB30BaHME PAa3NUUHBIX (hopMm 3ammcu
JEHCTBUTENIFHOTO YHCJIA, YMEHHE pPALMOHAJIBHO BBINOJIHATH JEHCTBUS C HUMH, [eNaTh
NPUKHUIKY, OICHHMBaTh pe3ynbraT. OOydarommecs TMONy4arOT HAaBBIKM NPUOIMIKEHHBIX
BBIUUCIICHUM, BBINOJHEHHUsS JEHCTBUHA C YMCIaMu, 3alMCAaHHBIMH B CTaHAApTHOH (opwme,
WCTIOJIH30BAHUSI MATEMAaTHYECKUX KOHCTAHT, OLIEHUBAHMS YHCIIOBBIX BBIPAKEHHIA.

JIuanst «YpaBHEHUSI M HEPaBEHCTBA» PEAIM3YeTCs] Ha MPOTSHKEHHHM BCETO OOYydYeHHS B
CTapiied IIKOJie, IOCKOJBbKY B KaXJIOM pa3jieie MporpaMMbl HPEAYCMOTPEHO pEeLIeHHE
COOTBETCTBYIOIIHX 3a7a4. OOyyaromuecs OBIaIeBalOT Pa3TUIHBIMUA METOAAMHU PEUICHUS IEbIX,
pannoOHAIBHBIX, HPPAIMOHAIBHBIX, TOKA3aTEIBHBIX, JOTrapU(YMUUECKUX U TPUTOHOMETPUIECKUX
ypaBHEHUH, HEPABEHCTB U UX cucTeM. [lomydeHHble YMEHUs UCTIOIB3YIOTCS MPU MCCIIEJOBAHUU
(GYHKIUH C TIOMOIIBIO MPOU3BOJHOM, PEIICHUH NMPHUKIATHBIX 3a/7a4d M 33/7a4 Ha HaXOXKIEHHUE
HanOOJBIINX U HAMMEHBIINX 3Ha4eHUH QyHKIH. /laHHas conepikaTenbHas JIMHUS BKIIOYACT B
cebs Take (OPMHPOBAHWE YMEHHMH BBIOJIHATH PacyeThl Mo ¢GopmyaaMm, Ipeodpa3zoBaHUsA
[ENbIX, PAlOHAIBHBIX, HPPAIMOHANIBHBIX W TPUTOHOMETPUYECKHX BBIPDAKEHHUH, a TaKkKe
BBIPXXCHUH, COJEpXKAIIMX CTENeHW W Jsorapumbl. braromaps u3ydeHHIo anreOpandeckoro
MaTepualia MPOUCXOANT JalbHEHIIee pa3BUTHE AITOPUTMUYECKOTO M aOCTPAKTHOTO MBIIIICHHS
ydammxcsi, (opMHUpYIOTCS HaBBIKM JAEAYKTHBHBIX DPACCYXICHHH, PabOTHI C CHMBOJIbHBIMH
(dbopmamu, peACTaBICHUS 3aKOHOMEPHOCTEN M 3aBUCHUMOCTEW B BHUJC PAaBEHCTB U HEPAaBEHCTB.
Anre6pa npeuiaraet 3¢ GeKTUBHBIE HHCTPYMEHTHI ISl pEIIeHUs] TPAaKTUYECKUX U €CTECTBEHHO-
HAYYHBIX 33J1a4, HaTJIAIHO IEMOHCTPHUPYET CBOM BO3MOKHOCTH KAaK SI3bIKa HAYKH.

ConepxaTenpHo-MeToanYecKast JTUHUS «DYHKIMU U TpapUKH» TECHO NeperuieTaeTcs ¢
JIPYTUMH JIMHUSIMH  Kypca, TOCKOJBKY B KaKOM-TO CMBICNIE 3aJacT TOCIIE0BAaTEIIbHOCTh
u3yuyeHus Mmarepuana. V3ydeHue CTeNneHHOH, IOKa3aTeNbHOM, JorapupmMuyecko u
TPUTOHOMETPUYECKUX (YHKIMH, MX CBOHCTB W TpadUKOB, HCHOIB30BaHWE (YHKIMH s
pemieHnst 3a1a4 M3 JIPYrux y4eOHBIX NIPEAMETOB M PEaJbHOW JKU3HU TECHO CBA3aHO KakK C
MaTeMaTU4YeCKUM aHaJM30M, TaK U C peLIeHueM ypaBHEHMH M HepaBeHCTB. [Ipu 3ToM Gombioe
BHUMaHUE yaensercss (HOPMUPOBAHHMIO YMEHHS BBIpaXaTb (HOpMylaMH 3aBUCHMOCTH MEXIY
pa3IMYHBIMU  BEJIMYMHAMH, HCCIEIOBATh IIOJNyYeHHBIC (QYHKIHH, CTPOUTh HX TpaduKu.
Marepuan 5TOH colep)KaTeIbHOM JIMHUM HAlelleH Ha pa3BUTHE YMEHUH U HaBBIKOB,
MO3BOJISIOMIMX ~ BBIPAXKATh 3aBUCHMOCTH MEXAYy BeIMYMHAMH B  pa3iuyHOH  (opme:
aHAJUTUYECKOH, Tpaduyeckoir u cioBecHOW. FEro wusydeHue crocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIIICHHUSA, CIHOCOOHOCTH K  00OOWIEHMIO H  KOHKPETH3allWy,
WCIIOJIb30BAaHHIO aHAJIOTHH.

ConepxarensHas nuHUA «Hadana mMareMaTndeckoro aHann3ay IMO3BOJSIET CYIIECTBEHHO
pacIupuTh KpyT KaK MaTeMaTHUECKUX, TaK U MPUKJIAJHBIX 337a4, JOCTYIHBIX 00y4JalomuMcs, y
KOTOPBIX MOSIBIISIETCS BOBMOKHOCTB MCCIIEIOBATh M CTPOUTH Ipaduku (PyHKIHIA, OTPEAesaTh UX
HauOoJIbIINE U HAaUMEHbIINE 3HAYCHHSI, BBIYUCIATH IUIOIAAN GUryp u oObEMBI TEJ, HAXOIUTh



CKOPOCTH M YCKOpeHHs TporeccoB. JlaHHas comepkaTelbHas JHMHUS OTKPHIBAGT HOBBIC
BO3MOXHOCTH TIOCTPOCHHS MAaTeMaTHMYECKMX MOJENIeH pealbHbIX CUTyallMid, HaXOXIEHUS
HaWJIydimero peuICHUA B IMNPHUKIAAHBIX, B TOM YHCJIC COLHUAJIBHO-3KOHOMHUYCCKHUX, 3aJaydax.
3HaKOMCTBO C OCHOBaMH MaTEMaTHUYECKOTO aHaJIM3a CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO,
(OpMaJIbHO-JIOTHYECKOTO U KPEaTHBHOTO MBIIUICHUs, (POPMUPOBAHUIO YMEHHUH paclo3HaBaTh
MIPOSIBJICHUSI 3aKOHOB MAaTeMAaTHKH B HayKe, TEXHUKE M HCKyccTBe. OOydaromuecs: y3HAIOT O
BBIIAIONINXCS PE3yJbTaTaX, MOJTYYCHHBIX B XOJ€ pa3BUTUS MAaTEMaTHKH KaKk HayKd, M HX
aBTOpax.

COI{Cp)KaTeJII)HO-MGTOIII/ILICCKEUI JmHAS «MHOKECTBA M JIOTHKAa» B OCHOBHOM IIOCBAILIICHA
3JIEMEHTaM TEOPHH MHOXKECTB. TeOpeTHKO-MHOKECTBEHHBIE MPEICTABICHUS IPOHU3BIBAIOT BECh
KypC HIKOJBHON MaTeMaTHKH M NpeajararoT Hanbojee YHUBEPCAIbHBIN S3bIK, 00bEIHHSAIOIINII
BCC pa3aciibl MATCMATHUKU H e HpHJ’IO)KCHHfI, OHU CBA3BIBAIOT PA3HBIC MATCMATHUYCCKUC
JTUCUUIUIMHEL B eAnHOe Iienoe. [lo3ToMy BakHO JaTh BO3MOKHOCTH HIKOJBHUKY MOHHUMATh
TeOpeTHKO-MHO)I(eCTBCHHBIﬁ A3BIK COBpeMeHHOﬁ MaTEMaTHUKU MW HCIOJIb30BAaTh €ro AJjIsd
BBIPpAXKCHUSA CBOUX MBICJIEH.

B kypce «Anreb6pa u Havajga MaTeMaTUYECKOI'O aHaJIM3a» MPUCYTCTBYIOT TAKXKe OCHOBBI
MaTeMaTUYeCKOTO MOETHPOBAHUS, KOTOpPhIE NMPU3BAaHBI C(HOPMHUPOBATH HABBIKH IMOCTPOCHHUS
MoOJIeNiell peanbHBIX CUTYalUi, UCCICIOBAaHHUS ATHX MOJIENICH ¢ OMOIIBIO amnmapaTra aireOpsl U
MaTeMaTU4YeCKOro aHajh3a M WHTepIpeTalMd MOJYYEHHBIX pe3ylbTaToB. Takue 3alaHus
BIUIETEHbl B KAXKIbIA W3 Pa3/IeNIOB MPOTrpaMMbl, MOCKOJbKY BECh MaTepual Kypca MIUPOKO
UCTIONIB3YeTCSI ISl PEIICHHs MPHUKIaHBIX 3a1a4. [Ipu pemennn peanbHbIX MPAKTUYECKUX 3a71a4
yyaliyecsi — pa3BMBAalOT  HAOMIOAATENbHOCTh,  YMEHHME  HAaXOJUTh  3aKOHOMEpPHOCTH,
abcTparupoBaTbCs, HMCIOJIb30BaTh aHAJIOrUIO, 0000IIaTh M KOHKPETH3UPOBATH MpoOJIEMYy.
JleaTensHOCTh 1O ()OPMUPOBAHMIO HABHIKOB DPELICHUS NPUKIATHBIX 3a/a4 OpraHu3yeTcs B
IPOLIECCE U3YUEHUsI BCeX TeM Kypca «Anredpa u Hadaaa MaTeMaTHUECKOTO aHAIN3a».

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVTAHE
B yueOHOM I1aHe Ha U3ydeHHUe Kypca anreOpsl ¥ Hayal MaTeMaTHYECKOro aHalIu3a Ha 6a30BOM

YpOBHE OTBOJIMTCS 2 yaca B Hegemnto B 10 knacce u 3 yaca B Hejenmo B 11 knacce, Bcero 3a asa
roja o0ydenus — 170 yacos.



COJAEPKAHUE YYEBHOT' O KYPCA
10 KJIACC

Yuciia 1 BBIYHCICHUSA

Panmonanbhelie yncna. OOBIKHOBEHHbBIE U JIECTUYHBIE IPOOU, MPOLEHTHI, OECKOHEUHbIE
Nepuonveckne JApodu. ApudMeTHdeckre Omnepaludd C  paldOHAJIBHBIMH  YHCIIAMHU,
npeoOpa3oBaHKs YHUCIOBBIX BbIpaxeHHi. [lpuMeHneHnue apoOeil M MPOLEHTOB AJi pPELICHUS
NPUKJIAJHBIX 337a4 U3 Pa3IMUHBIX OTpACiIed 3HAaHUHI U PEAJIbHOM KU3HU.

JleiicTBuTenpHble yKcha. PanyoHanbHble U MppalUMOHANbHbIE Yucia. Apudmernueckue
orepanuy ¢ ACUCTBUTENbHBIMU uKciaaMu. [IpuOnmkeHHbIe BHIYMCIEHUS, IPaBUIa OKPYIJICHUS,
IPUKHUJIKA U OLICHKA PE3y/IbTaTa BEIYUCICHUM.

Crenenp ¢ nenbiM nokaszatenem. CranmaptHas (Gopma 3amucH ACHCTBUTEIHHOTO YHUCIA.
Hcnonb3oBanue mnoaxonsimeid ¢Gopmbl 3anuCH  JAEHCTBUTENBHBIX YHCENT JUIS  PELCHHs
MIPaKTUYECKUX 3a]a4 U IPEICTaBICHUS JaHHbBIX.

Apudmernueckuil KOpeHb HaTypalbHOM cTeneHu. JlelcTBus ¢ apudpMeTH4ecKUMHU
KOPHSIMHU HAaTypaJbHOW CTEIIEHHU.

CuHyC, KOCUHYC U TaHI€HC YHUCIIOBOTO apryMeHTa. APKCHUHYC, apKKOCHHYC, apKTaHI€HC
YHUCJIOBOI'O ApPIryMEHTA.

YpaBHeHHsI 1 HEPABEHCTBA

ToxnecTBa U TOXXIECTBEHHBIE TIPEOOPA30BAHMS.

[Ipeobpa3oBaHue TPUTOHOMETPUUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPHYECKHE
(hopMyIbI.

VYpaBHeHHe, KOpeHb YypaBHeHMs. HepaBeHCTBO, pemeHue HepaBeHCTBA. Meron
MHTEPBAJIOB.

Pemenue nensix 1 1poOHO-pallMOHANIBHBIX YPAaBHEHUIN U HEPABEHCTB.

Pemrenne nppanmoHaIBHBIX YPaBHEHNUN U HEPABEHCTB.

Pemenune TpUroHOMETpUYECKUX YPABHEHUM.

[IpumeHeHre ypaBHEHMM M HEPABEHCTB K PELICHHUIO MATEMAaTUYECKUX 3a1ad U 3a1ad U3
Pa3IUYHbIX 00J1aCTe HayKU U peasIbHOM JKU3HH.

DyHKIUH U rpadpuku

Oynkiyst, cnocoOsl 3a1anus GyHKuM. ['paduk GpyHkmm. BzanmMHo oOpaTHbie QyHKIINH.

OO6nacTtpb omnpeeneHnuss 1 MHOXeCTBO 3HaueHui ¢pyHkuuu. Hynn ¢pynkuun. IIpomexyTtku
3HAKOIOCTOSAHCTBA. USTHBIC M HEUCTHBIC (PYHKITUH.

Crenennas pyHKIMS ¢ HaTypaJbHBIM U IENBIM IMOKa3zaTeneM. E¢ cBoiicTBa u rpaduk.
CgoiicTBa 1 rpaduK KOpHS N-OH CTEIICHH.

Tpuronomerpuyeckas OKpPYKHOCTb, OIpPEAEICHUE TPUTOHOMETPHUUECKUX (YHKLUI
YHUCJIOBOI'O ApryMEHTA.

Hayana maTteMaTH4eCcKOro aHAJIN3a

[locnenoBareabHOCTH,  CIIOCOOBI  3aJaHUs  IOCIEAOBaTeNbHOCTEH.  MOHOTOHHBIE
MIOCJIEJOBATEIIbHOCTH.

Apugpmernueckass U reoMerpuyeckas — mporpeccud.  beckoHedHo — yObIBaromas
reomeTpuueckas nporpeccusi. Cymma 0€CKOHEUHO yOBIBAIOIICH T'€OMETPHUECKON MPOTpecCuu.
dopmyna CIOXKHBIX IPOLECHTOB. lcronb30oBaHWe MPOTPECCUM IS PEIICHHS PEabHBIX 3a4ad
IIPUKIJIATHOTO XapaKTepa.

MHoxecTBa M JT0THKA



MHoO)kecTBO, onepaluu HaJl MHoOkecTBaMH. J(narpammel Diniepa—Benna. I[Ipumenenue
TEOPETHUKO-MHOXXECTBEHHOI'O amnmnapara JJisi OMUCaHUsl peajibHbIX MPOLECCOB WM SIBICHUH, MPHU
pelIeHNnH 3a1a4 U3 IPYTUX yUEOHBIX IIPEAMETOB.

Onpenenenue, Teopema, CI€CTBUE, JOKA3aTEIbCTBO.

11 KJIACC

Yuciia 1 BBIYHCICHUSA

HatypanbHble u nensle yncina. [I[pu3Haky 1eIMMOCTH LEJIBIX YUCEI.

Crenens ¢ pallMOHAIBHBIM MOKa3aTesaeM. CBOMCTBA CTETIECHH.

Jlorapudm uncna. JlecsTHUHBIC ¥ HATYPAIbHBIC JTOTapU(MBI.

YpaBHeHus U HepaBeHCTBa

[IpeoOpa3oBaHue BBIpAKEHHUH, COIEPIKAIINX JOTapUPMBI.

[IpeoOpa3oBaHue BbIpaKEHUH, COJIEPKAIINX CTETIEHHU € PAllMOHAIBHBIM IT0KA3aTEJIEM.

[IpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB.

[loxa3arenbHblEe ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHUs U HEPABEHCTBA.

Cucrembl nUHENHBIX ypaBHEHMH. PemeHue NpukiaagHbIX 3a7ad C IIOMOILIBIO CHCTEMBI
JIMHENHBIX YPaBHEHUN.

CucreMbl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUM U HEPABEHCTB.

[IpuMmeHeHne ypaBHEHMI, CUCTEM M HEPABEHCTB K PEIICHHUI0O MATEMaTHYECKUX 3alad U
3a/1a4 U3 pa3IM4HbIX 00JacTeil HayKU U peabHOMN JKU3HH.

DyHKIUM U rpadpukn

Oynkmus.  [lepuommueckne  GyHkiuu. [IpoMexyTkKm  MOHOTOHHOCTH — ()YHKIIHH.
Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. Haumbonbliee W HavMeHbllee 3HAYeHHE (QYHKIUU Ha
IIPOMEXKYTKE.

Tpuronomerpuieckne GyHKIUHN, UX CBOMCTBA U rpaUKH.

Iloka3arenbHas u norapupmMudeckas GyHKINU, UX CBOWCTBA U TpapUKH.

Hcnonb3oBanue rpadukoB GyHKIUH 715 peIIeHUs] YpaBHEHUI U TMHEHHBIX CHCTEM.

Hcnonp3oBanue rpadukoB PyHKIIUN I UCCIIEIOBAHMS MMPOIIECCOB U 3aBUCUMOCTEH,
KOTOpPbIE BO3HUKAIOT NIPH PELICHUH 3a7a4 U3 APYTrUX y4eOHBIX MPEAMETOB U peallbHON JKU3HU.

Havaja MmaTeMaTH4eCKOro aHaJIn3a

HenpepsiBable pyHKIMU. MeToa HHTEPBAIOB /IS PELICHUS HEPAaBEHCTB.

[pousBoanas GpyHkun. I'eomerprueckuii ¥ pU3MUECKUl CMBICT IPOU3BOTHOM.

[IpousBoaHbIe 3nMeMeHTAapHBIX GYyHKINH. DOpMyIBl HAXOXKIECHUS MPOU3BOJHON CYMMBI,
MIPOU3BECHNS U YACTHOTO (DYHKIIMH.

[IpumeHeHne MPOU3BOIHON K MCCIEIOBAHNIO (DYHKIIMI HA MOHOTOHHOCTb U 9KCTPEMYMBI.
Haxoxnenne HanbobIIero 1 HAMMEHbBLIET0 3Ha4€HUs (PYHKIIMM HA OTPE3KE.

[IpumeHeHre NMPOU3BOAHOMN JUISI HAXOXKJIEHUS HAWIYYIIEero peleHus] B MPUKIIaIHbIX
3ajavax, Ui ONpeesIeHUs] CKOPOCTH MpoIiecca, 3aJaHHOTO (pOpMYIION WK TpadhUKOM.

[lepBooOpaznas. Tabnuia nepBoOOPa3HBIX.

WuTterpan, ero reomeTpuueckuil u puznyeckuii cMpici. Beruncnenue uHTerpana mo
tdopmyne Herorona—JleitOnuma.



INJIAHUPYEMBIE PE3YJIbTATBI

OcBoenne yuyeOHoro npeamera «MaremaTtuka» JOJKHO OOECHEUMBATH JOCTUXKEHHE Ha
YPOBHE CpeIHEero ooOmero o0pa3oBaHUsl CICAYIONIMX JHUYHOCTHBIX, METalpPEAMETHBIX H
MIPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE pe3yabTaThl OCBOEHHs IMpOrpaMMbl ydeOHoro mpeamera «MaTemaTHKa»
XapaKTEepU3yITCS:

I'paxxnaHcKoe BOCIIUTaHUE:

Cc(OPMHPOBAHHOCTBIO TPAXKAAHCKOM TMO3UIMH OOYYalolIerocss Kak aKTUBHOTO H
OTBETCTBEHHOI'0 YJICHA POCCUHCKOrO OOIIECTBA, MPEACTaBICHUEM O MATEMaTHYECKHX OCHOBaX
(YHKLIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SIBICHUM, NpoLEeAyp TIpa’kKAaHCKOro o0IecTBa
(BBIOOpBI, OMpPOCHl M Tp.), YMEHHEM B3aUMOJEUCTBOBaTh C COLMUAJIBHBIMHM HMHCTUTYTaMU B
COOTBETCTBUHM C UX (PYHKLUUSAMHU U HA3HAUECHUEM.

[laTproTHueckoe BOCIUTaHUE:!

c(OpPMHUPOBAHHOCTHIO POCCUMCKON I'pa)/1aHCKON MJIEHTUYHOCTH, YBAXKECHHUS K IPOLUIOMY
U HACTOAIIEMY POCCHMCKOW MAaTEeMaTHKH, LCHHOCTHBIM OTHOLICHMEM K JOCTHIKCHHAM
POCCUIMCKMX MaTEMAaTHKOB U POCCHUMCKOM MaTEMaTHYECKON IIKOJbI, K HMCIOIb30BAaHUIO 3THUX
JOCTHKEHUH B IPYTHX HayKaX, TEXHOJOTHX, chepax IKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOT'O BOCITUTAHUSA:

OCO3HAaHMEM JIyXOBHBIX LEHHOCTEH PpOCCHUHCKOr0 Hapoaa; CcGHOPMHPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHHUS, CBSI3aHHOIO C MPAKTHUYECKUM MPUMEHEHHEM
JOCTHKEHUM HAYKH U JEATENBHOCTBIO YYEHOI'O; OCO3HAHMEM JIMYHOIO BKJIaJa B IOCTPOCHHUE
YCTOMYUBOTO OYIYIIETO.

DCTeTUYECKOE BOCIIUTAHUE:

JCTETUYECKHM  OTHOLIEHWEM K  MHpY, BKIIOYas OCTETHMKY  MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajgad, pELUICHUH, pPACCYKACHUH; BOCIPUUMYHUBOCTHIO K
MaTEeMaTHYECKUM aClIeKTaM Pa3JIMYHBIX BUIOB UCKYCCTBA.

PusnuecKoe BOCIUTAHUE:

c(OpPMUPOBAHHOCTHIO YMEHMsSI NPUMEHATh MAaT€MaTUYEeCKUE 3HAHMA B HUHTEpecax
310pOBOr0 U 0e30macHOro odpasa >KHU3HH, OTBETCTBEHHOI'O OTHOILEHHUS K CBOEMY 3/10pOBBIO
(3mopoBoe mUTaHWE, COATAHCUPOBAHHBIA PEXKUM 3aHSATHH M OTABIXA, peryispHas (u3nveckas
aKTUBHOCTb); (PU3NYECKOIO COBEPLICHCTBOBAHMUSA, NPHU 3aHITUAX CHOPTHUBHO-0310POBUTEIBHOM
JEATEIIBHOCTBIO.

TpynoBoe BoclIUTaHUE:

TOTOBHOCTBIO K TPYZIY, OCO3HAHHEM LIEHHOCTU TPYAOIIOOUS; MHTEPECOM K Pa3IMYHBIM
cepaM npohecCHOHAIBHON J1eATeNIbHOCTH, CBSI3aHHBIM C MaTEMAaTUKON M €¢ MPUIIOKEHUSIMHU,
YMEHHEM COBEpIIATh OCO3HAHHBIN BBIOOp Oyaymiei mpodeccun u pearn3oBbiBaTh COOCTBEHHBIE
KU3HEHHBIE IUIAHBI, TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTH4eCKOMY OOpPa30BaHUIO U
caM0o00pa30BaHUI0 HAa NPOTSHKEHUM BCEH KHU3HHM; TOTOBHOCTHIO K AaKTHBHOMY Y4YacTHUIO B
pELIEHNH IPAKTUYECKUX 3a]1a4 MaTEMaTHYECKON HAIIPABICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO HKOJOTHUYECKOM KyJIbTYphl, NMOHMMAaHUEM BIHUSIHHUS COLMAIBHO-
HYKOHOMMYECKHX MPOILECCOB HA COCTOSIHUE NMPUPOAHON M COLUAIBHON CPelbl, OCO3HAHUEM



rI100aIbHOTO ~ XapaKTepa JSKOJOTMYECKWX  MpoOsieM; OpUEHTaluued Ha  [pUMEHEHHE
MaTeMaTHYeCKUX 3HAHWM JIJIS pelIeHus 3a1ad B 00JacTH OKPYKaIoILIEH Cpelibl, MIaHuPOBaHUS
IIOCTYIIKOB M OLIEHKHU X BO3MOKHBIX ITOCJIEACTBUM I OKPYKAIOIIEH CPEJIbL.

[leHHOCTM HAYYHOTO NIO3HAHNSA:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH U OOILIECTBEHHOW MPAKTUKH, TOHUMAaHUEM MaTeMaTH4YEeCKOH HayKH Kak c(epbl
YEJI0BEUYECKOU ESITEIbHOCTH, TANIOB €€ PA3BUTHS M 3HAYUMOCTH JUJIS Pa3BUTHUS LIMBWIN3ALUU;
OBJIQJICHUEM $S3bIKOM MAaTeMaTUKU W MAaTeMaTHYECKOM KyJIbTypOWl KakK CpEICTBOM MO3HAHUS
MHpa; TOTOBHOCTBIO OCYIIECTBIISATH IIPOCKTHYK0 M  HCCIEIOBATEIbCKYIO JEATEIbHOCTh
VHJVBH]1yaJIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

MertarnpenMeTHbIE pe3yIbTaThl OCBOSHUS IPOTrPaMMBI YUEOHOTO TpeiMeTa «MaTteMaTHKa
XapakTepu3yloTCs  OBJAJEHHUEM  YHUBEPCAIbHBIMU  HO3HABAMENbHBIMU  OeliCBUIMU,
VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU, — VHUBEPCATbHLIMU — Pe2yIsAmMUEHbIMU
OelicmeusmMu.

1) Vuueepcanvnvie nosnasamenwvhsie oeticmsus, obecneuugaiom Gopmuposarue 6a308bix
KOCHUMUBHBIX NPOYECco8 00yYanuuxcs (0c6oeHue mMemooo8 NO3HAHUS OKPYICAIoOUue2o Mupd,
npUMeHeHUe T0SUYeCKUX, UCCAeA08AMeNbCKUX Onepayuil, yMeHull pabomams ¢ uHgopmayueti).

ba3oBble TornuecKue NeUCTBU:

® BBIIBIITH M XapaKTEPU30BATh CYIICCTBEHHBIC MPHU3HAKH MATEMaTHYECKUX OOBEKTOB,
MOHSATHUH, OTHOLICHWH MEeXIy HOHATUSAMH; (OPMYTUpPOBATh OIpPEIEICHUS MOHITHM;
yCTaHABJIMBATh CYIIECTBEHHBINA MPU3HAK KJIACCU(PHUKAINH, OCHOBAHUS JJIsi 0000IIeHNs
U CPaBHEHHUs1, KPUTEPUHU TIPOBOAMMOTIO aHAIN3A,

® BOCIPUHHMATH, (DOPMYIHUPOBATh U MPEOOPA30BHIBATH CYXKIEHUS: YTBEPAUTEIBHBIE H
OTpHILIATENbHBIC, €IMHUYHBIC, YACTHBIE U O0IINE; YCIOBHBIE,

®  BBIIBIISITH MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTUBOpEYHs B (haKTax,
JaHHBIX, HAOJIONEHUSX W YTBEPKICHUAX; NpeIJiaratb KPUTEPUU Ui BbISBICHUS
3aKOHOMEPHOCTEH ¥ TPOTUBOPEUHIA;

e JeNiaTh BBIBOJABI C MCIIOJIB30BAaHMEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX U MHIYKTHBHBIX
YMO3aKITIOYCHUH, YMO3aKIIFOUCHHI TI0 aHAJIOTUH;

® [IPOBOJUTH CAMOCTOSITENIFHO JIOKAa3aTeIhCTBA MATEMATHIECKUX YTBEPKACHUH (TIpsIMBbIE
U OT TPOTUBHOIO), BBICTpAWBATh AaAPTYMEHTAIMIO, MPHUBOJAWTH TPUMEPHI H
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KICHHS U BBIBOBI;

e BbIOMpaTh crmoco0 pemieHus y4yeOHOW 3ajauu (CpaBHMBATh HECKOJIBKO BapHUaHTOB
pemieHust, BBIOMpaTh HauOoJee MOIXOAAIINNA C YIETOM CaMOCTOSTEIBHO BBIACICHHBIX
KPUTEPHUEB).

ba3oBeie uccnenoBaTeIbCKUE JEHCTBUS:

® UCIOJB30BaTh  BONPOCHl  KAaK  HCCIIENOBATEIbCKUHA  HMHCTPYMEHT  IO3HAHHS,
(dbopMynHpOBaTH BOMPOCHL, (HPUKCUPYIOIIHE MTPOTHBOPEUYHE, MPOOIIEMyY, YCTAaHABIUBATD
UCKOMOE W JlaHHOe, (OPMHUPOBATh THIIOTE3Y, APTyMEHTHPOBATh CBOKO IO3UIIHIO,
MHEHHE;

® [IPOBOJUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIA HSKCIEPUMEHT, MCCIEOBAHUE IO
YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4ecKoro OOBEeKTa, SBJICHHSA, Mpoliecca,
BBISIBIICHUIO 3aBUCHMOCTEH MEKIY 00BEKTaMH, SIBJICHUSMH, IPOIIECCAMU;



CaMOCTOATENIEHO  (hOpMYyIHpOBaTh OOOOIIEHHS ¥  BBIBOABI IO  pe3yJbTaTaM
HpOBC,Z[éHHOI‘O Ha6JIIO,Z[eHI/I$I, HCCIICAOBaHUs, OICHUBATL JOCTOBCPHOCTH IOJYUYCHHBIX
Pe3yNIBTAaTOB, BEIBOJOB U 00OOIICHMIA,

MIPOTHO3HPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCA, a TAKXKE BBIIBUTATh MPEATIOI0KEHHUS
O €TI0 pa3sBUTHUH B HOBBIX YCJIOBUAX.

Pa6ora ¢ unpopmanueit:

BBIABIIATH Ae(UIUTHI MHPOPMALIMH, TaHHBIX, HEOOXOAUMBIX JAJIsl OTBETA HAa BONPOC U
JUIsl peLIeHMs 3a/1a4H;

BbIOMpaTh MHGOpPMAIMIO W3 HUCTOYHUKOB PpA3JIUYHBIX THUIIOB, aHAIU3UPOBATh,
CHUCTEMATH3UPOBATh U HWHTEPIPETUPOBATH MH(POPMAIMIO PA3TUYHBIX BUIOB U (HOpM
MIpe/ICTaBICHUS;

CTPYKTYpUpOBaTh HMH(OpMaLuio, TMpeAcCTaBIsITh ¢ B pa3IMyHbIX (opmax,
WITIOCTPUPOBATh I'papUuecKy;

OLICHMBATh HAACIKHOCTh HMH(MOPMAIMH IO CaMOCTOSTEIBHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) Vuueepcanvivie KOMMYHUKAMUBHBLE OeliCMEUs, 00ecneuusaron chopmupo8aHHoCmsy
COUUAJIbHBIX HABbLIKOB 06yqai0u;uxc;z.
O0mexHue:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYXJIEHUS B COOTBETCTBUU C YCJIOBUSMHU M LENIAMU
OOILIEHMs; ACHO, TOYHO, I'PaMOTHO BBIPaXXaTb CBOIO TOYKY 3pPEHUSI B YCTHBIX H
IIMCBbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 110 X0y PEIIeHHs 3aJa4ld, KOMMEHTUPOBATh
IIOJIy4ECHHBIA PE3YIIbTaT;

B X0J1e 00CYXJIeHU 3aJ]aBaTh BOMPOCHI 110 CYLIECTBY 00CYKIaeMOU TeMBbI, ITPOOIIEMBI,
pemaeMoi  3a7add, BBICKa3blBaThb MJIEW, HAILlEJIEHHbIE HA IIOMCK  PELIEHUS;
COMOCTAaBJSITh CBOU CYXKIEHHUS C CYXKICHUSIMU JApPYrUX YYacTHUKOB JMajora,
oOHapyKUBaTh pa3IMuue U CXOACTBO IO3ULMIL; B KOPPEKTHOH (hopMme (HopMyIHpoBaTh
pa3HoOrIacHsi, CBOM BO3PAKEHUS;

IIPEICTABIIATh PE3YJIbTAThl PELICHHS 3a1a4H, SKCIIEPUMEHTA, UCCIENOBaHNUs, IIPOEKTa;
CaMOCTOATENIEHO BBIOMpATh (hopMaT BBICTYIUICHHS C Y4€TOM 3a7au MPEe3eHTALUU U
0COOCHHOCTEH ayTUTOPHH.

CoTpyaIHUYECTBO:

MOHMMATh U MCIOJH30BATh MPEUMYINECTBA KOMAHIHOW M WHAMBHUIYaIbHON pPaOOTHI
OpH  pEIIeHWH YYeOHBIX 3ajad; MPUHUMATh 1eJdh COBMECTHOW JCSTCILHOCTH,
IUTAHUPOBATh OPTaHM3AIMI0 COBMECTHOM pabOThI, pacmpenensiTh BHIBI padoT,
JIOTOBapHUBaThCA, OOCYXJIaTh TMPOLECC M pe3ynbTaT paboThl; 0000IaTh MHEHHS
HECKOJIBKHX JTIOJICH;

y4acTBOBaTh B TPYNMOBBIX (popmax paboThl (00CyXIeHHs,, OOMEH MHEHUH, «MO3TOBBIC
MITYPMBD» W WHBIC); BBIOJIHATH CBOI YacTh pa0OTHl W KOOPAWMHHPOBATH CBOH
JICHCTBUS C IPYTMMU YICHAMHU KOMaH/Ibl; OIICHMBATh KAYeCTBO CBOETO BKJIaa B OOIIHIA
MPOIYKT IO KPUTEPHSIM, CHOPMYITHPOBAHHBIM YIaCTHUKAMHU B3aMMOJICHCTBUS.

3) Vuueepcanvnvie pecynamuenvle oeticmaust, obecneuusarom Gopmuposanue CMolCI08bIx
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTHU.
Camoopranusanus:



COCTaBJISITh IUTAH, aJTOPUTM PEIICHUS 3a/Jadd, BHIOMPATH CIOCOO pEIIeHHUS C YYETOM
UMEIOIINXCSI PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHAaHTHI PEHICHUH ¢ YU€TOM HOBOM MH(pOpPMAIHH.

CaMOKOHTpOJIb:

e BJaJeTh HAaBBIKAMH I103HABATEJIbHON peduieKCcMM Kak OCO3HAHMSA COBEPILAEMBIX
JNEUCTBUI M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTAaToOB; BIAaJETh CIOCOOAMHU
CaMOIIPOBEPKH, CAaMOKOHTpPOJIS Ipoliecca M pe3ysibTaTa PEIICHHs MaTeMaTHYeCKOU
3a/1a4u;

® [PEIBUAETH TPYIHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh MPU PEIIEHUH 3a/1a4H, BHOCUTh
KOPPEKTHBHI B JACSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, aHHBIX, HANJICHHBIX
OLIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

® OIEHUBaTh COOTBETCTBHE pe3yibTaTa LEIM M YCIOBUSAM, OOBSACHATH MPUYUHBI
JOCTHDKEHUSI WIIM HEIOCTHXKEHMs pe3ylIbTaTOB JEATENbHOCTH, HAXOJIUTh OLIMOKY,
JIaBaTh OLEHKY IPHUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATHI

OcBoenue yueOHOTO Kypca «Anredpa U Havyajla MaTEeMaTUYECKOTO0 aHajJu3a» Ha ypOBHE
cpeaHero oomero oopa3oBaHus JODKHO 00ECIEYUBAThH JOCTHKCHHUE CICAYIONIMX TMPEIMETHBIX
00pa30BaTeNIbHBIX PE3YIbTATOB:

10 KJIACC

Yuca v BoIYUCIEHUSA

OnepupoBarh MOHATUAMH: PAlMOHAIBHOE M JEUCTBUTEIBHOE YMCIIO, OOBIKHOBEHHAs W
JecsTUYHAs APOoOb, TPOIEHTHI.

BemonHaTe  apudMeTHdecKue Ornepanud ¢ PaldOHAIBHBIMH W JACHCTBHTEIHLHBIMU
YHCIIaMU.

BremonHaTe TpUONMKEHHBIC BBIYMCICHUS, HUCIONB3Ys TpaBUiia OKPYTJCHHS, JeNaTh
MIPUKUJIKY U OLIEHKY PE3YJIbTaTa BIUMCICHUH.

OnepupoBaTh NOHATUSMHU: CTETIEHb C LIENBIM MOKa3aTelieM; cTaHAapTHas Gopma 3amucu
JNEHUCTBUTENLHOTO YHCIIA, KOPEHb HATYPAJbHON CTENEHU; HUCIIOJIBb30BaTh MOAXOMAAIIYI0 (opMy
3anucH AeMCTBUTEIBHBIX YUCEII AJIs PEeLIeHUs MPAKTUYECKUX 3a/1a4 U IPE/ICTAaBICHUS JaHHBIX.

OnepupoBaTh MOHATHSMH: CHHYC, KOCHHYC M TaHI€HC TMPOM3BOJIBHOTO  YIJa;
WCIIOJIb30BAaTh 3aMKCh MPOU3BOJILHOTO YIIia 4yepe3 00paTHbIE TPUTOHOMETPUIECKUE (DYHKITUH.

YpaBHeHNsI 1 HEePaBEeHCTBA

OnepupoBaTh NOHATUSIMU: TOXKAECTBO, YPAaBHEHUE, HEPABEHCTBO; 1I€JIOE, PALIMOHAIILHOE,
HppAIMOHAIEHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE YPAaBHEHHE,

Bomonusate  mpeoOpa3oBaHus — TPUTOHOMETPHUUECKHX — BBIpAXEHHM M pemiarth
TPUTOHOMETPUYECKUE YPABHEHHUS.

BeoimonssaTe ipeoOpa3oBaHust 1ENbIX, PAIMOHATIBHBIX M UPPALMOHATIBHBIX BBIPAKEHUN U
peliaTh OCHOBHBIE THIIBI LIENBIX, PAIIMOHAIBFHBIX U UPPALIMOHANFHBIX YPAaBHEHUIN U HEPaBEHCTB.

[IpumeHsATh ypaBHEHUS M HEPABEHCTBA JJI PELICHUS MAaTEMaTUYECKHUX 3a/ay U 3a7ad U3
pa3IMYHBIX 00JIaCTel HAYKH U PEAIbHON KU3HH.



MogenupoBaTh peajlbHble CHUTyallMd Ha s3bIKE€ aireOpbl, COCTaBIATh BBbIPaKEHUS,
ypaBHEHMs, HEpaBEHCTBa IO YCJIOBUIO 3aJayd, HCCIEAOBaTh IOCTPOEHHBIE MOJAEIH C
WCIOJIH30BAHUEM allllapaTa ajareOpsl.

DOyHKUUH U TpapUuKn

OnepupoBaTh NOHATUAMU: (PYHKIMS, CIIOCOOBI 3a1aHusl PYHKIUH, 0071acCTh ONpeIeIeHUs
Y MHO>KECTBO 3HA4eHUH (PyHKIUH, TpaduK GyHKINHU, B3AUMHO 0OpaTHbIE (DYHKITHH.

OnepupoBaTh TMOHATHUSIMHU: UYETHOCTh M HEUETHOCTh (DYHKUMHU, HYIUM (QYHKIHUH,
MIPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBath rpaduku GyHKIUH U1 pelieHns ypaBHEHUH.

Crpouth U uuTaTh rpaduKu JIUHEHHOW (QYHKIMH, KBaJAPaTHUYHON (QYHKIMH, CTEIEHHOU
(YHKINY C LENbIM [TOKa3aTeNeM.

Hcnionp3oBath rpaduku QyHKIHMN 11 UCCIAEAOBAHUS IMPOIECCOB U 3aBUCUMOCTEH TPHU
pelIeHnH 3aad U3 APYrux y4eOHBIX NMPEAMETOB M PeabHOM >KU3HU; BBIpakaTh (OPMYIaMH
3aBHCHMOCTH M@Ky BEIMYHMHAMHU.

Hayana maTeMaTH4eCKOro aHaIu3a

OnepupoBaTh HOHATUSAMH: IOCIEA0BATEIBHOCTb, apu(METHUECKass M TI'eOMEeTpHUuYecKas
MIPOTPECCHH.

OnepupoBaTh NOHIATHUAMU: OECKOHEYHO YOBIBAIOIIAs T€OMETPHUYECKAs MPOTPECCHs, CyMMa
0EeCKOHEUHO yOBIBAIOIIEH reOMETPUUYECKOM MPOrPECCHH.

3aaBaTh MOCIEI0BATEILHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOWCTBA MOCIIEIOBATEIBHOCTEH M MPOrPECCHil ISl pelieHHsl pealbHbIX
3a]a4 NPUKJIaTHOTO XapaKTepa.

MHokecTBa U JIOTHKA

OnepupoBaTh NOHATHAMM: MHOXKECTBO, ONI€pallUU HaJl MHOXKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmapar JJsi OMMCAHUs peaibHBIX MPOIECCOB
U SIBICHUM, IPU PELIEHNH 33124 U3 JPYruX y4eOHbIX PEAMETOB.

OnepupoBaTh NOHATHAMMU: OIIPECIEHUE, TEOPEMA, CIIEICTBUE, JOKA3aTEIbCTBO.

11 KJIACC

Yuciia 1 BbIYMCICHUSA

OnepupoBaTh NOHATUAMM: HATYpPaJbHOE, LEJIO€ YHUCIO; MCIOJIb30BaTh IIPU3HAKU
JEIMMOCTH LIEJIbIX YUCEII, PA3JIOKEHHUE YKCIIa Ha IPOCThIE MHOXKUTEIH [UIsl pELICHHA 3a1a4.

OnepupoBaTh NOHATUEM: CTENIEHD C PALlMOHAJIBHBIM [10KA3aTEIIEM.

OnepupoBaTh NOHITUSIMM: JTOrapu(dM ducia, 1eCATUYHbIE U HaTypaJlbHbIE JIOTapU(pMBI.

YpaBHeHHusI U HEPABeHCTBA

[lpumeHsaTs cBoOicTBa CTeMeHW Ml NpeoOpa3oBaHUs BBIPAKEHHI; ONEPHUPOBATH
MOHATUSAMM: TIOKA3aTeJIbHOE YPAaBHEHHWE W  HEPAaBEHCTBO; pEIIaTh OCHOBHBIE  THIIBI
MIOKa3aTeIbHBIX YPABHEHUN U HEPABEHCTB.

BeimonHATe mpeoOpa3oBaHUs BBIPAKEHUM, coJepKalluX JorapuMbl; ONEpUpPOBATH
MOHATUSIMHU:  JIOTAapU(MHUUECKOE ypaBHEHHE M HEPaBEHCTBO; pEIIaTb OCHOBHBIE THUIIBI
JorapupMHUECKUX YPaBHEHUH U HEPABEHCTB.

Haxonuts pemenus npocTeHmx TPUrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMH: CUCTEMA JMHEMHBIX YPABHEHUH M €€ PEIICHUE; UCII0JIb30BATh
CUCTEMY JIMHEHHBIX YPABHEHUH ISl PEIIECHUS TPAKTUYECKUX 3a/1a4.



Haxoaute penienus npocTeinx CUCTEM U COBOKYITHOCTEN pallMOHAIBHBIX YPAaBHEHUN U
HEpPaBEHCTB.

MonenupoBaTh peanbHbIe CUTyalldd Ha S3bIKE aureOpbl, COCTABISATH BBIPAXKCHUS,
ypaBHEHUS, HEPABEHCTBA M CUCTEMBI 10 YCIOBHIO 3a/1a4H, UCCIEA0BATh MOCTPOCHHBIE MOJIETH C
WCIIOJIb30BaHUEM ammapara anreOps.

DOyHKUUM U TpapuKn

OnepupoBaTh MOHATHAMH: Mepuoandeckass (QYHKIHUS, TMPOMEKYTKH MOHOTOHHOCTH
(GYHKIMH, TOYKU dKCTpeMyMma (YHKIIHMH, HauOoIblllee M HaWMEHbIee 3Ha4YeHUs (YHKIUM Ha
MIPOMEKYTKE; UCIOIB30BATh MX JIJISl HCCIIEOBAHUS (PYHKIIMH, 3aJaHHOH rpadukom.

OnepupoBaTb  NOHATUAMU:  TpadUKH  TOKa3aTeNbHOM,  Jorapu@muueckoil  u
TPUTOHOMETPHUYECKUX (PYHKIMI; n300pakaTh MX HAa KOOPIAWHATHON TIIOCKOCTH M HCIIOJIb30BaTh
JUISI pElIeHNs] YpaBHEHUN 1 HEPABEHCTB.

N300paxkaTh Ha KOOPAMHATHOW TMJIOCKOCTH TpaduKu IJWHEHHBIX ypaBHEHUU U
HCIIOJIb30BaTh UX I PEIICHUS CUCTEMBI IMHEHHBIX YpaBHEHUH.

Hcnonp3oBath rpaduku (QyHKIME UIsI UCCIEIOBAHMS IPOILIECCOB M 3aBHCHUMOCTEH U3
JIPYTUX y4EOHBIX TUCIUILINH.

Hauaja maTeMaTH4ecKoOro aHajimn3a

OnepupoBaTh  MOHATHSIMH:  HeENpepbiBHAsS  (QYHKIMS;  NPOM3BOAHAS  (PYHKIHUU;
MCIOJIb30BATh T€OMETPUUYECKHM U (PU3MUECKUI CMBICI TPOU3BOIHOM AJIs pELIeHUs 3a1au.

Haxonutb nmpou3BOAHBIC JIEMEHTAPHBIX (DYHKIIHMM, BEIYUCISITH IPOU3BOIHBIE CYMMBI,
MIPOU3BEACHUS, YACTHOTO (PYHKIIUH.

Hcnonb30BaTh NPOM3BOAHYIO Ui HCCIENOBaHUS (PYHKIMM HAa MOHOTOHHOCTH U
SKCTPEMYMBI, IPUMEHSTh PE3YJIbTaThl UCCIIEIOBAHUS K TOCTPOCHUIO I'paUKOB.

Hcnonp30BaTh MPOM3BOAHYIO JIJIST HAXOXKIEHUSI HAWIYYIIETO PEIICHUS B MPUKIATHBIX, B
TOM YHCJIE COLIMAIbHO-PKOHOMHYECKHUX, 3a/1auax.

OnepupoBath MOHATHAMU: TEPBOOOPA3HAs U MHTETPAN; IOHUMATh T€OMETPUUECKUI U
(bu3nuecKuii CMBICT MHTETpaIA.

Haxonuths nmepBooOpa3Hble 3JIeMEHTapHBIX (YHKIWH; BBIYUCIATH UHTErpal 1o (¢opmyse
Herorona—JleiOHuma.

Pemate npukiazHele 3aa4M, B TOM YHCJIE COLUAIBHO-?)KOHOMHYECKOTO U (PU3MYECKOTO
Xapakrepa, CpeIcCTBAMU MaTEMaTHUECKOI0 aHaJIn3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecrBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undpoBbie)
n/n NMPOrpamMMmbl Bcero Konrporprvie | IMpakririeckue o0pa3oBaTeJIbHbIC
padoThI padoTbI pecypesi

MHoecTBa palliOHAIBHBIX U

IEHCTBUTENBHEIX UKcell. PanmonansHbIe 14 1

YpaBHEHUS U HEPABEHCTBA

Oyukiun 1 rpaduku. CTEneHb C HeTbIM 6

nokazaresiem

ApudmeTrueckuil KOpeHb N—OH CTETIEHHU. 18 1

HppanuoHanbHble ypaBHEHUS U HEPABEHCTBA

DopMmyisl

TPUTOHOMETPHH. T pUrOHOMETPHUYECKHE 22 1

ypaBHEHUS

Ilocie10BaTeIbHOCTH U IPOTPECCUH )

[ToBTOpeHmE, 0000IIEHUE, CUCTEMATH3AIIHS 3 1

3HAHMHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




11 KJIACC

KoauvecTBo yacos JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/iesioB U TeM (uu¢posbie)
Kontpoabnbie | IlpakTHuyeckue
n/n NMPOrpamMmblI Bcero o0pa3oBaTeJ/ibHbIe
padoThbI padoTsbI
pecypchbl
CreneHb ¢ palioHAIEHBIM ITOKA3aTEIIEM.
1 [lokazarenpHast pynkuus. [lokazarenapHble 12 1
yYpaBHEHHUSI U HEPABEHCTBA
Jlorapudmuueckas QyHKIMS.
2 Jlorapudmuaeckue ypaBHEHUS U 12
HEpaBEHCTBA
TpuronomeTrpuyeckre GyHKIMU U UX
3 rpaduxu. TpuroHomerpuueckue 9 1
HEpaBeHCTBA
4 [IpousBoanas. [I[pumeHeHNe MTPOU3BOTHOM 24 1
5 HuTerpai u ero mpuMeHeHus 9
6 Cucrembl ypaBHEHHI 12 1
7 HarypanbHble 1 menbie anca 6
3 [ToBTOpenue, 00001IeHUE, CUCTEMATH3AITHS 18 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0







INIOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KoaunuyecrBo yacos DJIeKTPOHHbIE
Ne Mara nugposble
n/n Tema ypora Bcero Konrponrubie | Hpaktirieckite H3y4eHUs ~ oOpa3oBaTesbHbIE
padoThI padoTbI pecypesi
1 MHOkecTBO, onepanuy HajJ MHOKECTBAMM. 1
Huarpammer Ditiepa—Benna
Panmonanesasle uncia. OOBIKHOBEHHBIE 1
2 JECSITUUHbIE TPOOH, IPOLIEHTHI, 1
OeCKOHEYHbIE IEPUOTUIECKUE IPOOH
Apudmernueckue onepanum ¢
3 panoHaTBHBIMH YHCTIAMU, 1
peoOpa3oBaHus YHCIOBBIX BHIPAKEHUI
[Ipumenenue apoOeit U MPOIEHTOB IS
4 peleHus: NPUKIaAHbIX 3a7a4 U3 pa3InyHbIX 1
OoTpacjiedl 3HaHUM U peaabHOMN )KU3HU
[Ipumenenue apobeit 1 NPOLEHTOB JIsl
) pelIeHNs MPUKIAIHBIX 3a7a4 U3 pa3InIHbIX 1
OTpacyiedl 3HaHUM U peaabHOMN )KU3HU
6 JlewicTBuTenbpHbIC Yncia. ParnonanbpHbIe U 1
HppalrOHAJIbHBIE YKCIIa
7 ApudpmeTrueckue ornepamuu ¢ 1
JEUCTBUTEIbHBIMU YHCIIAMHU
[TpubnuKEeHHbIE BBIYMCICHHMS, TIPaBUIIA
8 OKpYTJIEHUS, IPUKUJIKA U OLIEHKA 1

pe3ynbTaTa BRIYUCICHUN




TO)KI[CCTB& " TOXICCTBCHHBIC

9
npeoOpa3oBaHus
10 YpaBHeHHE, KOPEHb ypaBHEHHUS
11 HepaBeHncTBo, penieHre HepaBeHCTBA
12 Meroxa unTepBaIoB
13 Pemenue niensix u ApoOHO-pAITMOHATBHBIX
YPaBHEHUH U HEPABEHCTB
Kontponbhas pabota o teme "MHokecTBa
14 palMOHATBHBIX U ICHCTBUTEIHHBIX YHUCEIL.
PannonanbHble ypaBHEHHSI U HEPaBEHCTB"
15 OyHKIHS, CIOCOOBI 3a1aHUs (YHKITHH.
B3aumHuo obpatHble QyHKIIMU
I'padux Gpynkiun. O61acTh onpeneaeHus 1
16 MHO>K€CTBO 3HaueHUH QyHKuu. Hynu
¢dbynakun. [TpoMexyTkH 3HaKOMOCTOSHCTBA
17 UeTHble ¥ HEYETHBIE (QYHKIIUU
CrerneHs C EeTbIM MTOKa3aTeIeM.
18 CrangaprtHas (opMa 3armmcu
JEUCTBUTEIILHOTO YHCIIa
Hcnonp3oBanue moaxoasmieit hopmbl
19 3aIMMCH JICHCTBUTEIIBHBIX YUCET NS
peleHus MPaKTUYECKUX 3a1a4 U
MIPEICTaBIEHHS JaHHBIX
CrenenHast GyHKIMS C HATYPAJIbHBIM U
20 LeNbIM rmokaszaTeneM. E¢ cBoiicTBa u
rpadux
21 ApupmeTrueckuil KOpeHb HATYpaTbHON

CTCIICHHU




ApudmeTnueckuil KOpeHb HaTypaIbHOU

22
CTETIeHU

23 CRoiicTBa apu(PpMETHICCKOTO KOPHS
HATypaJbHOM CTENEHU

24 CaoiicTBa apu(pMEeTHIECKOTO KOPHS
HaTypaJIbHOM CTENIEHU

o5 CaoiicTBa apu(pMeTHUYECKOT0 KOPHS
HaTypaJIbHOM CTENIEHU

26 JleiicTBust ¢ apupMETHUESCKUMH KOPHIMHU
N—OH CTeNneHn

97 JeiicTBust ¢ apudMETHUESCKUMH KOPHIMHI
N—OM CTENEeHU

28 JeiicTBust ¢ apupMETHUSCKUMH KOPHIMHU
N—OM CTENeHU

29 JeiicTBust ¢ apudMeTHUECKUMH KOPHIMHU
N—OH CcTeneHu

30 JleiicTBust ¢ apupMETHUECKUMU KOPHIMHU
N—o#l cTeneHn

31 Pemienne nppanroHanbHbIX YPaBHEHUH U
HEPABEHCTB

39 Pemenue uppanmoHaabHbIX YpaBHEHUN U
HEPABEHCTB

33 Pewienne nppauvOHaIbHbIX YPAaBHEHUH U
HEPaBEHCTB

34 Pemenue upparmoHaibHbIX YpaBHEHUN U
HEPaBEHCTB

35 Pemenne nuppanioHaabHbIX YPAaBHEHUM U

HEPaBEHCTB




36 CoiicTBa 1 rpaduk KOpHS N-Oi CTENEHH 1

37 CoiicTBa 1 rpauk KOpHS N-Oi CTENEHH 1
Konrtponbnas pabota mmo teme

38 "Apupmernueckuii KOpeHb N—Oi CTENEeHH. 1
HppaunoHanbHble ypaBHEHUS U
HepaBeHCTBa"

39 Cunyc, KOCUHYC ¥ TAaHT€HC YUCIIOBOT'O 1
aprymMeHra

40 CuHyc, KOCHUHYC ¥ TAaHT€HC YUCIIOBOI'O 1
aprymMeHra

41 ApKcuHYC, apKKOCHHYC U apKTaHT€HC 1
YHCIJIOBOIO apryMeHTa

42 ApKcHHYC, apKKOCUHYC U apKTaHT'€HC 1
YHCIIOBOTO apI'yMEHTa
Tpuronomerpuieckas OKpy>KHOCTb,

43 oTpeJieIeHue TPUTOHOMETPHUYECKHIX 1
(GyHKLUH YUCIIOBOTO apryMeHTa
TpuroHomeTpuveckass OKpyXHOCTb,

44 OnpeAeIeHue TPUTOHOMETPUUECKUX 1
(GyHKLUI YUCIOBOrO apryMeHTa

45 OcCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

46 OcCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

47 OcCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

48 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITHI 1

49 [IpeoOpa3oBaHne TPUTOHOMETPHUECKUX 1
BBIpaKEHU I

50 [IpeoGpa3oBaHue TPUrOHOMETPHUUECKUX 1




BBIPaKCHUIN

[IpeoOpa3oBaHue TPUTOHOMETPHUUECKUX

51 . 1
BBIpAKEHU I

59 [Ipeobpa3oBaHye TPUTOHOMETPUUECKUX 1
BBIpaKEHU I

53 [IpeoOpa3oBaHue TPUTOHOMETPHUUECKUX 1
BBIPaKCHUIN

o4 PewieHne TpUroHOMETPUYECKUX YPABHEHUN 1

95 Pemenue TpuroHoMeTpHUUECKUX YpaBHEHUN 1

56 PewreHne TpUroHOMETPUYECKUX YPAaBHEHU I 1

57 Pemenue TpuroHoMeTpuUECKUX YpaBHEHUN 1

58 Pemennie TpUroHOMETPUUECKUX YPaBHEHUM 1

59 Pemenne TpUroHOMETPHUUECKUX YPaBHEHUM 1
Kontponsnas padora no reme "®opmMyiisl

60 TpUrOHOMETpUHU. TpUroHomeTpuyeckue 1
ypaBHeHus"
IlocnenoBaTeabHOCTH, CIOCOOBI 3a1aHUS

61 nocje0BaTeaIbHOCTe . MOHOTOHHBIE 1
MOCTIeI0BATEILHOCTH
ApugpmeTrrueckas ¥ reoMeTpudeckas

62 nporpeccud. Vcrnonp30BaHue IPOTPecCcun 1
JUTSL pELICHHs] PeaIbHbBIX 3a71a4
MPUKIIATHOTO XapakTepa
beckoHeuHo yObIBarolasi reoMeTpuyecKas

63 nporpeccus. CymMma 0€CKOHEUHO 1
yOBIBaIOIIEH TeOMETPUUECKOM POrpeccuu

64 dopmyra CI0KHBIX TPOICHTOB 1




65 dopmyna CI0KHBIX IPOLIEHTOB 1
O0001Ienue, cucTeMaTH3anysd 3HAHUH 3a
66 Kypc aJireOphl ¥ Haual MaTeMaTHYeCKOTO 1
anamm3a 10 kiacca
67 HTorosast KOHTposIbHAs paboTa 1
O0001enue, cucreMaTn3anysd 3HAHUH 3a
68 Kypc ayreOpsl ¥ Haual MaTeMaTHYeCKOTO 1
anamm3a 10 kiacca
OBIIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME




11 KJIACC

KonauvecTBo yacos JIeKTPOHHbIE
Ne HMara uudpossbie
TeMma ypoka KonTpoabnsbie | IlpakTuyeckue
n/n Bcero u3y4eHusi | oOpa3oBaTesbHbIE
padoThbI padoTbI
pecypchbl
CreneHs ¢ palMOHaIbHBIM IIOKA3aTEIIEM 1
2 CBoiicTBa cTeneHu 1
3 [IpeoOpa3oBaHue BbIpaKeHUH, COAEPKALIIX 1
panoHaIbHbIE CTENIEHU
4 [IpeoOpa3oBanue BeIpa)XEHUN, COAEPKAIINX 1
palyoHaIbHbIE CTEIIEHU
5 [IpeoOpa3oBanue BbIpaKeHUH, COEPKALIIX 1
panoHaIbHbIE CTENIEHH
6 Iloka3aTenbHble ypaBHEHUS U HEPABEHCTBA 1
7 IloxazarenbHblE ypaBHEHUS U HEPABEHCTBA 1
8 IloxazarenbHblE ypaBHEHUS U HEPABEHCTBA 1
9 IlokazarenbHblE ypaBHEHUS U HEPABEHCTBA 1
OKa3aTeJIbHbIE YPAaBHEHUS U HEPABEHCTBA
10 I1 1
11 IlokazarenbHas (GyHKIHMSA, €€ CBOWCTBA U 1
rpaduk
KontponsHas padora no reme "CreneHs ¢
12 palMOHAIbHBIM IIOKA3aTENIEM. 1 1
IokazarenbHas ¢pynkuus. [lokazarenbHble
yYpaBHEHUS U HEpaBEeHCTBA"
13 Jlorapudwm gucia 1
14 JlecsiTuuHbIe U HaTypajbHBIE JOrapudMbl 1




[IpeoOpa3zoBanue BeIpaKeHUH, COAEPIKAIINX

15
aorapu@msl

16 IIpeoOpa3oBaHue BbIpaXKeHUH, COAEPKALIIX
JorapupmMbl

17 [IpeoOpa3oBanue BbIpaKEHUH, COASPKAIIIX
Jorapudmpl

18 [IpeoOpa3oBaHue BbIpa)KeHUH, COIEPKALIMX
Jorapudmpl

19 Jlorapudmudeckne ypaBHEHUS U
HEPaBEHCTBA

20 Jlorapudmuueckue ypaBHEeHUS U
HEpaBEHCTBA

21 Jlorapudmuueckue ypaBHeHUS U
HEPaBEHCTBA

29 Jlorapudpmuueckue ypaBHeHUS U
HEpaBEHCTBA

23 Jlorapudmuueckasi GyHKIH, €€ CBOHCTBA U
rpaduk

24 Jlorapudmuueckas QyHKIHs, €€ CBOICTBA U
rpauk

25 Tpuronomerpudeckue GyHKIUH, UX
CBOMCTBA U TpapuKu

26 Tpuronomerpudeckue GyHKIUH, UX
CBOWCTBA U TpauKu

97 Tpuronomerpudeckue GyHKIUH, UX
CBOWCTBA U IpauKu

28 Tpuronomerpudeckne GyHKIIUH, UX

CBOMCTBA U IpauKu




[Ipumeps! TPUTOHOMETPUYECKHUX

29
HEpaBEHCTB

30 [Ipumepbl TPUTOHOMETPUYECKHUX
HEpaBEHCTB

31 [IpumepbI TPUTOHOMETPUIECKHUX
HEpPaBEHCTB

32 [Ipumepbl TPUrOHOMETPHUUECKUX
HEpPaBEHCTB
KonTponbHas pabora 1o teme
"Jlorapudmuueckas GyHKIUS.
Jlorapugmuueckue ypaBHeHUS U

33 HepaBeHCTBA. T pUTOHOMETPUYECKUE
byHKIMM B UX
rpa¢uku. TpuroHomeTpuieckne
HepaBeHCTBa"

34 HemnpepeiBHbIe QyHKITHH

35 MeToa HHTEpPBAJIOB JUIsl pEILICHUs
HEPaBEHCTB

36 MeTo 1 UHTEpPBAJIOB JIJIsl PELICHUS
HEPaBEHCTB

37 [pousBoaHas GyHKIHH

38 [pousBoaHas GyHKIHH

39 ['eomeTpuueckuii 1 GU3HUESCKUI CMBICIT
MPOU3BOAHOMN

40 I'eomerpuueckuii 1 HU3MUECKHIA CMBICIT
MPOU3BOAHOMN

41 [IpousBogHbIE B7IEMEHTAaPHBIX QYHKIUI




42

[Ipou3BoAHBIE 3TIEMEHTAPHBIX (PYHKIIHIA

[IpousBoaHas CyMMBbl, IPOU3BEACHNUS,

43 .
9acTHOTO (DyHKIMHA

44 [Ipou3sBoHas CyMMbI, IPOU3BEACHNUS,
YaCTHOTO (hyHKIIHI

45 [IpousBoHas CyMMBI, IPOU3BEACHUS,
YaCTHOTO (hyHKIIH
[IpumeHeHne NpoU3BOJHOM K

46 rcciea0oBaHuio GYHKIMM HA MOHOTOHHOCTh
U OKCTPEMYMBI
[IpumeHeHne Mpou3BOAHON K

47 UCCIIEIOBAaHUIO (PYHKIMI HA MOHOTOHHOCTh
U SKCTPEMYMBbI
[IpumeneHne mpou3BOAHON K

48 WCCIIEIOBAaHUIO (PYHKIMI HA MOHOTOHHOCTh
Y 9KCTPEMYMBI
[IpumeHneHne npou3BOHOMN K

49 HCCIEeI0OBaHUIO (QYHKIIMI HA MOHOTOHHOCTD
Y 9KCTPEMYMBI

50 Haxosxaenne HauOobIIero 1 HAMMEHBILEr o
3Ha4eHUs (QYHKLUU Ha OTPE3Ke

51 Haxoxnenne HanOobIIero 1 HAMMEHBIIETO
3Ha4YeHUs (QYHKLUU Ha OTpE3Ke

59 Haxosxaenne HanOobIIero ¥ HAMMEHBIIIEr 0
3Ha4YeHUs1 (YHKLIUHU HA OTPE3KE

53 Haxoxnenne HanOobIIero 1 HAUMEHBILEr 0
3Ha4YeHUs (QYHKLUU Ha OTpE3Ke

54 Haxoxnenne HanOOJIBIIETO Y HANMEHBIIIETO




3HaueHUs QYHKIMU Ha OTPE3Ke

Haxoxxnenne HanOOoJIbIIEro ¥ HaUMEHBIIIETO

o5 3Ha4YeHUs1 (PYHKLIUHU HAa OTPE3Ke
[IpumeneHre nporu3BOAHOMN AJIs
HaXO0X/ICHUs HaWIY4Ilero peleHus B

56 MPUKIAAHBIX 3a7a4ax, sl OnpeaeIeHHs
CKOPOCTH Ipoliecca, 3aaHHOTO (GOopMYIIOoif
Wi rpauKomM

57 KonTponbhas pabora o teme
"[IponsBoaHas. [Ipumenenne npon3BoaHON"

58 [TepBooOpasnas. Tabauia mepBooOpa3HBIX

59 [TepBooOpaznas. Tabauia nepBooOpa3HBIX

60 WuTerpan, reometpudeckuit 1 GusndecKuii
CMBICTT HHTETpaja

61 WuTterpan, reoMeTpuueckuii U Gpu3nIecKuit
CMBICTT HHTETpaja

62 HuTerpai, reoMeTpudeckuii 1 GU3MICCKUI
CMBICI MHTErpajia

63 Brruncnenue uHTErpana mo Gopmyse
Herorona—JleitOanna

64 Brruncnenue unrerpana no gopmyse
Hrrorona—JleiiOaumna

65 Brruncnenue uHTErpana mo gopmyse
Herorona—IJleitOHuna

66 Brruncnenue unrerpana no gopmyse
Herorona—IJleitOHuna

67 CucreMbl TMHEWHBIX ypaBHEHUN




68

CucreMbl TMHEWHBIX ypaBHEHUN

69

Pemenne npukitagHeIX 3a/1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPaBHEHUN

70

Pemenne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEWHBIX YpaBHEHU

71

CuctemMbl U COBOKYITHOCTH IIEJIBIX,
palMOHANBbHBIX, HPPAIMOHAIBHBIX,
MOKa3aTeIbHbBIX, JOrapu(PMUUECKUX
ypaBHEHUH 1 HEPABEHCTB

72

CuctemMbl U COBOKYITHOCTH IIEJIBIX,
paIlMOHANILHBIX, HPPANMOHAIBHBIX,
MOKa3aTeIbHBIX, JJOrapu(HMUUECKUX
ypaBHEHUH 1 HEPABEHCTB

73

74

CucreMbl U COBOKYITHOCTH LEJbIX,
paluoOHAIbHBIX, UPPALMOHAJIBHBIX,
MoKa3aTeNbHbIX, TOTapu(HMUIECKUX
ypaBHEHUH 1 HEPABEHCTB

CucreMbl U COBOKYITHOCTH LEJbIX,
palMOHAIBHBIX, WUPPALMOHAIBHBIX,
MOKa3aTeNbHBIX, TOTapu(HMUIECKUX
YpaBHEHUH U HEPABEHCTB

75

Hcnonp3oBanue rpadukoB ¢ yHKIMHA T
pelieHns ypaBHEHUH U cUCTEM

76

Hcnonb3oBanue rpadukoB GyHKIMA 1715
peleHusl ypaBHEHUN U CUCTEM

77

[IpumeneHnue ypaBHEHUI, CUCTEM U
HCPABCHCTB K pCHICHUTIO MATCMATHYCCKUX
3a/1a4 U 3a]1a4 U3 pa3Iu4HbIX o0JacTeit




HAaYKH U pEAJIbHOW KU3HU

Konrtponsnas padora no reme "Uurerpan u

78 .
ero npuMeHeHus. Cuctemsl ypaBHEHU"

79 HatypaJbHBIe | 11e/ble Yncia B 3a/1a4ax u3
peaTIbHOM KU3HU

80 HatypanbHble 1 11e/1ble Uncia B 3a/1a4ax u3
pEAIbHOM KU3HU

81 HatypaJsbHBIe | I1e/ble Ynciia B 3a/1a4axX 13
pEAIbHOM KU3HU

82 [Tpu3HaKy TETUMOCTH TEBIX YHCEIT

83 [Ipu3HaKy TETUMOCTH TEBIX YUCEIT

84 [Ipu3HaKy AETMMOCTH LETBIX YUCE

85 [ToBTOpEHME, 0000IICHUE, CHCTEMATH3AITUS
3HaHUU. Y paBHEHUS

86 [ToBTOpeHme, 0000MIIEHNE, CUCTEMATH3ATIHS
3HaHUU. Y paBHEHUS

87 [ToBTOpenue, 0000IIEHNE, CUCTEMATU3AIIHS
3HaHUU. Y paBHEHUS

88 [ToBTOpEeHmE, 0000IIEHNE, CUCTEMATH3ATIHS
3HaHUU. Y paBHEHUS

89 [ToBTOpeHue, 0000IIeHNE, CUCTEMATU3AIIHS
3HaHUU. YpaBHEHUS

90 [ToBTOpeHME, 0600IICHIE, CUCTEMATU3AITUS
3HAHHUU. YpaBHEHUS

01 [ToBTOpenue, 00001IEHNE, CUCTEMATU3AIIHS
3HaHuil. HepaBeHcTsa

92 [MoBTOpenue, 06001IeHNE, CUCTEMATH3AIHS




3HaHui. HepaBeHncTBa

[ToBTOpenwue, 00001IeHNE, CUCTEMATU3AIHS

93 N 1
3HaHuil. HepaBeHcTsa

94 [ToBTOpeHME, 0600IICHIE, CUCTEMATU3AITUS 1
3HaHuii. HepaBeHcTBa

95 [ToBTOpeHue, 00001IEHNE, CUCTEMATU3AIIHS 1
3HaHUN. CUCTEMBI ypaBHEHUI

96 [ToBTOpeHME, 0600IICHIE, CUCTEMATU3AITUS 1
3HaHUN. CUCTEMBI ypaBHEHUI

97 [MoBTOpeHue, 00001IEHNE, CUCTEMATU3AIIHS 1
3HaHuil. OyHKIMH

98 [ToBTOpEeHME, 0600IICHIE, CUCTEMATH3AITUS 1
3HaHui. OyHKIMHN

99 Hrorosas koHTpoNbHas paboTa 1

100 HroroBas koHTponpHas paboTa 1
O0001enne, cucTeMaTA3aus 3HaHUH 3a

101 Kypc aiireOpbl ¥ Hayal MaTeMaTHIeCKOTO 1
ananu3a 10-11 knaccoB
O0001enue, cucreMaTH3anysd 3HAHUH 3a

102 Kypc ayireOpsl 1 Hauaa MaTeMaTHu4ecKoro 1
anamm3a 10-11 ximaccoB

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOI'PAMME




YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYHEHUKA

Martematuka: anreOpa v Hayana MaTeMaTUYECKOTO aHallnu3a, TeoMeTpus. Anredpa 1 Hayana
Mmatematuueckoro ananusa. Anumos LI A., Konsrun FO.M., TkaueBa M.B. u npyrue

METOJUYECKHUE MATEPHAJIBI UISA YYUTEJIA
Anrebpa u Havajga MaTeMaTUYeCKOro aHainusa. Meroauueckue pekomenganuu. 10-11 kiaccel
Anrebpa u Havasla MaTeMaTH4YeCcKoTo aHanm3a. Jnnakruaeckue marepuansl. 10 knacc.

bazosblit u yrioy6nenssiii yposuu. (K yuebnuky Anumona I11.A.)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://www.yaklass.ru/

https://resh.edu.ru

https://eqge.sdamagia.ru/



https://www.yaklass.ru/
https://resh.edu.ru/
https://ege.sdamgia.ru/




