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MNOACHUTEJIbHAS 3AIINCKA

Pabouas mporpamma yueOHOTO Kypca «Anredpa M Hayalla MaTeMaTUYECKOTO aHAIM3a»
0azoBoro ypoBHs i obydaromuxcs 10 —11 kiaccoB pa3paborana Ha ocHoBe DenepallbHOTO
roCy/IapCTBEHHOIO0 00pa30BaTENbHOIO CTaHAApTa CpeAHero oOIiiero odpazoBaHus, C Y4ETOM
COBPEMEHHBIX MHPOBBIX TPEeOOBaHUH, MPEIbIBISIEMbIX K MaTeMaTHYeCKOMY OOpa3oBaHUIO, U
TPagUIMKA POCCHIICKOTO o0Opa3zoBaHusa. Peammzamus mporpaMmbl 00€CHIEUMBACT OBIAICHHE
KIIFOYCBBIMU KOMIICTCHIIUAMHA, COCTABJIAIOIIUMMHU OCHOBY IJid CaAMOPA3BUTHUA U HCIIPCPLIBHOI'O
o0pa3oBaHMs, LEJIOCTHOCTh OOLIEKYIbTYPHOIO, JMYHOCTHOTO W TO3HABATEIHLHOTO Pa3BUTHUS
JUYHOCTH 00Y4aIOIINXCSl.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hauyana MaTeMaTH4eCKOTO aHAJIM3a» SIBISETCS OJHUM U3 Hauboiee
3HAYMMBIX B MPOTPaMMe CTapIIeil IIKOJBI, MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIICYHBAET
MHCTPYMEHTAJbHYIO 0a3y sl HM3y4YeHHs BCEX ECTECTBEHHO-HAYYHBIX KypCOB, a C ApPYyrou
CTOPOHBI, (QOPMHUPYET JIOTHUECKOE U aOCTpaKTHOE MBIIIJICHUE Y4YallluXcsi Ha YpPOBHE,
HEO0XO0/IMMOM JJIsi OCBOCHHUSI KypcOB MH(GOPMATUKH, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH.
B pamkax maHHOTO Kypca yJaniuecs OBJIaJIeBal0T YHUBEPCAIBLHBIM S3bIKOM COBPEMEHHOM HAyKH,
KOTOpast GOpMYJIHPYET CBOU AOCTHIKEHHS B MAaTEMaTHIECKOH hopme.

Kypc anredpsl n Hauan MaTeMaTHYECKOrO aHAJIM3a 3aKJIabIBA€T OCHOBY ISl YCIICIIHOTO
OBJIQJICHUSI 3aKOHAaMHM (U3UKU, XHMUH, OWOJIOTHUM, TOHMMAHUS OCHOBHBIX TEHJEHIMN
HKOHOMHKH U OOIIECTBEHHOH JKMU3HU, IMO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX MU(POBBIX
U KOMITBPIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HMCIIOJIb30BaTh MX B IOBCETHEBHOM XM3HH. B Toxe
BpeMsl OBJIaJIeHUE a0CTPaKTHBIMH U JIOTUYECKH CTPOTMMM MaTeMaTHYECKUMH KOHCTPYKLHSMHU
pa3BUBaeT yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH YTBEP)KICHMS,
HCIIOJIb30BaTh 0000IleHne M KOHKpETH3aluio, abCcTparupoBaHHWE W aHAJOrHio, (GopMHUpYET
KpPEaTHBHOE M KPUTHUYECKOE MBIIUICHHE. B X0/1e n3ydeHus anreOpsl U Hadall MaTeEMaTHIeCKOTro
aHau3a B CTaplleil 1IKojie ydalluecs MOJydaroT HOBBIM OMNBIT PELICHUS NMPUKIATHBIX 3aj]ad,
CaMOCTOSITENIBHOTO ~ TIOCTPOEHUS ~ MaTeMaTU4YeCKMX MOJENed pealbHbIX CUTyaluid u
UHTEPIpPETAlNK  TIONYYEHHBIX PEIICHWH, 3HAKOMATCS C TPUMEpaMH  MaTeMaTHYEeCKHUX
3aKOHOMEPHOCTEH B TPUpPOJE, HayKe M B HMCKYCCTBE, C BBINAIONIMMHUCS MaTEeMAaTHYCCKHIMHU
OTKPBITUSIMHU U UX aBTOPAMH.

Kypc obnanaer 3HauMTENbHBIM BOCIUTATEIbHBIM MOTEHIIMAIOM, KOTOPBIN peanu3yeTcs
KaK yepe3 yd4eOHbI MaTepuai, CIoCOOCTBYIOMUN (POPMUPOBAHUIO HAYYHOIO MHUPOBO33pPEHUS,
TaKk ®W 4epe3 crnenupuKky ydeOHOH JESITEIbHOCTH, TPEeOYIIel CaMOCTOSTEILHOCTH,
aKKypaTHOCTH, TPOJOJDKUTEIIBHOW KOHIEHTpallud BHUMAaHMS M OTBETCTBEHHOCTH 32
MOJIyYEeHHBIH pe3yibTar.

B ocHOBe MeTomuku oOydeHHs anreOpe W HadallaM MaTeMaTHYecKOro aHajn3a JISKUT
JeSITeTHHOCTHBIN MPUHIUT 00YYIEHUSI.

CrpykTypa Kypca «Anrebpa M Hayajla MaTEeMaTHYEeCKOTO aHalu3a» BKJIIOYAET
CIICAYIOIINE COAEPIKATEIbHO-METOUUECKUEe JHHUU: «Yucna W BBIUMCICHU», «DYHKIUU U
rpadukn», «YpaBHEHUs U HEPABEHCTBay, «Havana maremaTnueckoro aHanusa», «MHOXeCTBa U
Joruka». Bce OCHOBHBIE coaepkKaTeabHO-METOAWYECKHE JIMHUU H3Y4alOTCsl Ha MPOTSHKEHUU
JBYX JIeT OOyueHHUs B CTapuIel IIKOJe, €CTeCTBEHHO JOMOJHAA APYr JIpyra U IOCTEIEHHO
HACHIIAsCh HOBBIMU TEMaMH U pa3zienaMu. JJaHHbII Kypc SBISETCS HHTETPATUBHBIM, TOCKOJIBKY
o0bemuHAET B cebe coaepkaHWE HECKOJBKHX MAaTeMaTHYeCKUX JUCIUILIMH: anredpa,



TPUTOHOMETPHS, MATEMATUYECKUN aHAIU3, TEOPHsI MHOKECTB U J1p. [1o Mepe Toro kak yuyamniuecs
OBJIAJICBAIOT BCE Ooyiee MMPOKHMM MATEeMATHUYECKUM allllaparoM, y HHUX TOCIEeI0BATEIIEHO
dbopMUpYyeTCS U COBEPIICHCTBYETCS YMEHHE CTPOUTh MATEMaTHYECKYI0 MOJIENb PEaTbHOM
CUTyalluu, MPUMEHITh 3HAHUs, MOJIy4eHHbIE B Kypce «AunreOpa M Hayalla MaTeMaTHYeCKOTro
aHaJM3ay, A PELICHUS CaMOCTOSTEIbHO C(HOpPMYIHpPOBAHHOW MaTeMaTHYeCKOW 3ajgadd, a
3aTeM MHTEPIPETUPOBATH MOJYUCHHBINA PE3YIIbTAT.

ConepxxarenpHo-MeTOIMUeCKass  JiuHUS — «Yucna W BBIUMCICHHUS»  3aBEpIIacT
dbopMUpOBaHHE HABBIKOB HCIOJB30BaHUS JEHCTBUTENBHBIX YHCEN, KOTOpOe OBbLJIO HAyaTo B
OCHOBHOI1 mikone. B crapuieil mikone ocoboe BHUMaHue yaemnseTcss (GOpMHUPOBAHUIO MPOYHBIX
BBIUMCIIUTEIFHBIX HABBIKOB, BKJIFOYAIONIUX B CE0s HCIIONB30BAHHUE PA3IUYHBIX (HOpPM 3amucu
JNEUCTBUTENILHOTO YHWCJA, YMEHHE pAIMOHAIBHO BBIMIOJHATh JACHCTBUS C HHUMH, JelaTh
NPUKUAKY, OIEHHBaTh pe3yiabTar. OOyuaromuecs TMOJNy4aloT HAaBBIKM MHPUOIIKEHHBIX
BBIUMCJICHHUM, BBITIOJHEHHUS JAEWCTBUH C YWCIAMH, 3alMCaHHBIMH B CTaHIApTHON ¢opme,
WCIIOJIb30BAaHUS MATEMATHUYECKUX KOHCTAHT, OIEHUBAHUS YHCIIOBBIX BBIPAXKEHUH.

Jlunust «YpaBHEHUSI U HEPABEHCTBA» PEAIH3YETCS HA MPOTSHKEHHHM BCErO OOYYEHUS B
CTaplied WIKOJE, IMOCKOJbKY B KaXJOM pas3lelie IMporpaMMbl IPEIyCMOTPEHO pelIeHue
COOTBETCTBYIOIIUX 3aAa4. OOydaromuecs: OBlaJeBalOT Pa3IMYHBIMU METOJIAMU PELICHHUS LIETbIX,
paIMOHATILHBIX, UPPAITUOHATIBHBIX, TTOKA3aTEIBHBIX, JIOTAPU(PMUICCKIX H TPUTOHOMETPHUICCKIX
ypaBHEHUH, HEPABEHCTB M UX CUCTEeM. [loyueHHbIe YMEHUS UCIIONB3YIOTCS MIPU MCCIICIOBAHUN
GyHKIMI C TOMOIIbIO MPOU3BOJHOM, PEIICHUH MPHUKIAIHBIX 3a/ad M 3aJa4 Ha HaXOXXICHHE
HauOOBIINX U HAMMEHbIIUX 3HaueHUi GyHKimu. [laHHas comepikarenabHas TUHUS BKIIOYAET B
cedst Takke (OpMUPOBAHHWE YMEHHUH BBINOJNHATH pacuéTel mo (opmynaM, HpeodpazoBaHUs
LEJIBbIX, PaIlMOHAIBHBIX, HPPAlMOHATIBHBIX WU TPUTOHOMETPUYECKUX BBIPAKECHHM, a TaKke
BBIpQXXEHHH, COJEp)KAIIMX CTeNeHUu W Jorapudmbl. braromaps m3ydeHuo anredbpandeckoro
MaTepuaina MPOUCXOIUT JalbHEeNIee pa3BUTHE alTOPUTMHUECKOTO U aOCTPAKTHOTO MBIIIIICHUS
ydamuxcs, (GOpPMHUPYIOTCS HABBIKM JEAYKTHBHBIX PAacCYXICHUH, pabOThl C CHMBOJBHBIMHU
dbopmamu, TpeICTaBIeHUs 3aKOHOMEPHOCTEM M 3aBUCUMOCTEN B BHJIC PAaBEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3QppeKTUBHbIE HHCTPYMEHTHI JJIs PEIICHHs TPAKTHUECKUX U €CTECTBEHHO-
Hay4HbIX 33]1a4, HaIJISIIHO JIEMOHCTPUPYET CBOU BO3MOXKHOCTHU KaK s13bIKa HAYKH.

ConepxarenpHo-MeTouueckast TuHUA «DYyHKIIMU U TpaQUKU» TECHO TMEPEerIeTaeTCsl C
JPYTUMHU JIMHUSIMU Kypca, TOCKOJIbKY B KaKOM-TO CMBICIE 3a1aéT TOCIe0BATEIHHOCTD
U3ydeHHUs Marepuana. lV3ydeHWe CTeNeHHOW, TMOKa3aTenbHOW, Jorapudmuueckoil u
TPUTOHOMETPUYECKUX (YHKUIUN, WX CBOWCTB M TpaduKOB, UCHONb30BaHUE (DYHKUIUN s
pelIeHsT 3a/lady U3 JPYrux y4eOHBIX MPEIMETOB W PEATbHOW JKM3HH TECHO CBS3aHO KaK C
MaTeMaTUYECKUM aHAJIU30M, TaK U C PEIICHUEeM ypaBHEHUU W HepaBeHCTB. [Ipu sToM OombImoe
BHUMaHUE yJensieTcs (GOPMUPOBAHUIO YMEHUS BbIpaxaTh (OpMylaMd 3aBHCHMOCTH MEXKIY
pa3MYHBIMH BEIMYMHAMH, HCCIEAOBATh MOIYYCHHbIE (DYHKIMH, CTPOUTh HUX TpaduKH.
Marepuan »To coAepKaTeIbHOW JMHWUW HAIEJIeH Ha pa3BUTHE YMEHHH W HABBIKOB,
MO3BOJISIIOIIUX ~ BBIPAXATh 3aBHCHMOCTH MEXAY BEIMYMHAMH B  pasnuyHor  (opme:
AHAIUTUYECKOW, Tpadudeckod U ciaoBecHOW. Ero wu3yueHume crmocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTH K  OOOOMIEHMIO W  KOHKPETHU3alluH,
HCITOJIb30BAaHUIO aHAJIOTUH.

ConepxarenpHasd nuHus «Havama MareMaTnyeckoro aHaam3a» MO3BOJSET CYIIECTBEHHO
pacIIMpUTh KPYT KaK MAaTEeMaTHIECKUX, TaK U MPUKIATHBIX 33124, JOCTYIHBIX 00yJarOIIUMCs, Y
KOTOPBIX MOSIBISIETCSI BO3MOKHOCTH UCCIICIOBATh U CTPOUTH Ipadukul (YHKIUH, OTIPEAEIATh UX
HauOOoJbIIME U HAaUMEHbILNE 3HAYEHUS, BBIYUCIATD IO Guryp u oObEMBI Tel, HaXOIUTh



CKOPOCTM M YCKOPEHHs NpouLeccoB. JlaHHas coaepKaTelbHas JIMHUSA OTKPBIBAET HOBBIE
BO3MO)XHOCTH IIOCTPOEHHSI MaTEMaTHMUECKUX MOJEIEH pealbHbIX CHUTYyallli, HaXO0)KIEeHUs
HAaWIy4llero penleHusl B NPUKIAIHBIX, B TOM YHCJIE COLMAIBbHO-3KOHOMHYECKHX, 3ajayax.
3HAaKOMCTBO C OCHOBaMM MAaTE€MaTHYE€CKOI'O aHaJIM3a CIIOCOOCTBYET Pa3sBUTHIO aOCTPaKTHOTO,
(opMaIbHO-JIOTNYECKOI0 U KPEaTUBHOI'O MBIIUIEHUS,, (POPMUPOBAHUIO YMEHUI pacro3HaBaTh
IIPOSIBJIEHUS] 3aKOHOB MAaTEMAaTUKH B HayKe, TEXHUKE U HcKyccTBe. OOyuaromuecs y3HaIT O
BBIIAIOIMXCS] pe3yJbTaTaX, IOJYyYEHHBIX B XOJE pa3BUTHUA MATEMAaTUKU KaK HAayKd, M HX
aBTOpax.

CopepxarenpHo-MeTOANYECKas JIMHUA «MHOKECTBaA U JIOTMKa» B OCHOBHOM ITOCBSIIICHA
AJIEMEHTaM TEOPUHU MHOKECTB. TEOpETUKO-MHOKECTBEHHBIE IIPEICTABICHUS IPOHU3BIBAIOT BECH
KypC IIKOJBHON MaTeMaTHKH U MpeIaraloT Haubosiee YHUBEPCAIbHBIA A3BIK, 00BEIUHIIOMNI
BCE pasleibl MAaTeMAaTUKM W €€ MNPWIOKEHHWH, OHU CBS3bIBAIOT Pa3HbIE MaTEMaTU4YECKHE
JUCLMIUINHBL B eauHoe uenoe. Iloaromy BaXkHO nIaTh BO3MOXHOCTb IIKOJBHUKY IIOHMMAThb
TEOPETUKO-MHOKECTBEHHBIN SA3bIK COBPEMEHHOM MaTeMAaTWKHM U HCIHOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIEH.

B kypce «Anrebpa 1 Hayajla MaTEMaTUYECKOI'O aHAIN3a» MPUCYTCTBYIOT TaKKe OCHOBBI
MaTeMaTHYECKOro MOJICIMPOBAHUS, KOTOpbIE NPHU3BaHbl CHOPMUPOBATH HABBIKU IMOCTPOEHUS
MoOJIeJIe peallbHbIX CUTYyallUi, UCCIIEOBAHMSI 3TUX MOJEJIEH ¢ IIOMOIIBIO anmapara ajareopbl u
MaTeMaTUYeCKOI0 aHajlu3a M MHTEPHpPETAluu IOJy4YeHHBIX pe3yibTaToB. Takue 3amaHus
BIJIETEHBl B Ka&XIbli M3 Pa3feiioB IIPOrpaMMbl, IOCKOJIBKY BEChb MaTepual Kypca LIMPOKO
WCIIOJIB3YETCS U1 pEeLICHUs TPUKIAIHBIX 3a1ad. [Ipy peniennn peanbHbIX IPAKTUYECKHUX 3a1ad
ydaliuecss — pa3BUBAalOT  HAONIONATENIBHOCTh,  YMEHHME  HAXOIUThb  3aKOHOMEPHOCTH,
abcTparupoBarbCs, HMCHOJIb30BaTh aHAJIOTHIO, 0000IIaTh M KOHKPETHU3UPOBATH MpPoOIEMYy.
JlesatenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB PEIICHUS MNPHUKIATHBIX 337ad OpraHusyercs B
npoliecce U3y4eHus BcexX TeM Kypca «Anredpa 1 Hauala MaTeMaTHYECKOTO aHAIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
B yueOHOM muiaHe Ha M3yueHHe Kypca anreOpbl U Hadajdl MaTeMaTHMYecKOro aHaJln3a Ha

06a30BOM ypoBHE OoTBOAUTCS 2 yaca B HeAemo B 10 kimacce u 3 vaca B Heenmto B 11 kimacce, Bcero
3a 1Ba roja o0yuenus — 170 gacos.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

Yuciia 1 BbIYMCTICHUS

Parmonanbueie ynciaa. OObBIKHOBEHHBIC U JIECSTHYHBIC IPOOH, IPOICHTHI, OECKOHEUHBIE
nepuonuveckue  apodu. Apudmernueckue omepanud ¢ palHOHAIBHBIMH  YHCIAMH,
npeoOpa3oBaHusl YMCIOBBIX BblpakeHui. Ilpumenenue apoOGeil M NPOLIEHTOB MJs pELICHUs
IIPUKJIAIHBIX 337a4 U3 Pa3IMYHBIX OTpaciedl 3HaHUI U pealbHOM JKU3HH.

JleiicTBuTenbHbIC uncha. PannoHalbHbIE W UppaloOHATIbHBIE Yncia. ApudMeTHuecKkue
OTepalru ¢ JACHCTBUTEIbHBIMH yuciamMu. [IpuOmmKkEHHbIe BBIYUCICHNUS, TIPABUIIa OKPYTJICHUS,
IIPUKUIKA U OLICHKA PE3YJIbTaTa BEIYACICHUM.

Crenenb ¢ nenslM nokazateneMm. CranaapTHas Gopma 3arnucu JAeHCTBUTEIbHOIO YUCIA.
Hcnonp3oBanue moaxoismeil (GopMbl 3amucH  JICHCTBUTENBHBIX YHCEN IS PEHICHUs
IIPAaKTUYECKMX 3a/1a4 U IPECTABICHUS JaHHBIX.

Apudmernueckuii KopeHb HaTypanbHOH creneHu. /[leiictBus ¢ apudmernueckumMu
KOPHSIMHM HaTypaJbHON CTEIICHH.

CuHyC, KOCUHYC U TaHT€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI€HC
YHUCJIOBOT'O ApIyMEHTA.

YpaBHeHNsI 1 HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE TPEOOPa30BAHUS.

[IpeoOpazoBanre TPUTOHOMETPUYECKUX BhIpaxkeHUH. OCHOBHBIE TPUTOHOMETPUUECKHUE
(bopMyIIBL.

YpaBHeHue, KOpeHb YypaBHeHUsA. HepaBeHcTBO, pelieHue HepaBeHCTBA. Meron
MHTEPBAJIOB.

Pemenue nenbix 1 JpoOHO-PAllMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenne nppanoHanbHBIX YPABHEHUN U HEPABEHCTB.

Pemennie TpUroHOMETPUYECKUX YPAaBHEHU.

IIpuMeHeHNe ypaBHEHUI M HEPAaBEHCTB K PEIICHHUIO MaTEMATUYECKUX 3a/ad M 3a7ad U3
Pa3IUYHbBIX 00J1aCTe HayKU U peasIbHOM JKHU3HH.

DyHKIUHN U TPaQUKH

@Oynkius, crnocodbl 3ananus ¢yHkuuu. [paduk  QyHkiun. B3aumao oOparHble
byHKINN.

Ob6mnacTh onpeaeneHuss 1 MHOXKeCTBO 3HaueHUH ¢yHkuuu. Hymu ¢ynkuuu. [IpomexyTku
3HAKOIOCTOSAHCTBA. YETHBIE 1 HEUETHBIE (PYHKITHH.

CreneHHas (pyHKUUS C HaTypajJbHBIM U IIeNbIM TOKa3areneM. EE cBoiicTBa u rpaduxk.
CoiicTBa u rpaduk KOpHA N-0if cTeneHu.

Tpuronomerpuyeckass OKpPY>KHOCTb, OIpeleieHHEe TPUTOHOMETPUYECKUX (YHKIUN
YHUCJIOBOTO APIyMEHTA.

Havaja maTeMaTH4eCKOro aHajm3a

IlocnegoBarenpHOCTH, CIOCOOBI  3amaHUS  IIOCIEIOBATEIBLHOCTEH. MOHOTOHHBIE
IIOCJIE0BATENBHOCTH.

Apudmernueckass U reomerpuueckas —mporpeccuu. beckoHeyHo — yObIBaromias
reomerpuueckas nporpeccus. Cymma 0eCKOHEYHO yOBIBAIOILICH T'€OMETPHUECKONW MPOTrpEecCHH.
@®opmyna CIOXKHBIX IPOLEHTOB. Vcrnonbp3oBaHWe NPOTPECCUM AJsl PEIICHUS pEalIbHBIX 3a4ay
IIPUKIIATHOTO XapaKkTepa.



MHoxkecTBa M JTOTHKA

MHoxecTBO, ornepanuu Haj MHOXecTBamu. Juarpammel Diinepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOTO anmapara Uil ONMCAHUS PEAbHBIX MPOLIECCOB M SIBICHUM, MPHU
pellIeHnH 3a1a4 U3 IPYTuX y4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CIeACTBUE, 10KA3aTEIbCTBO.

11 KJIACC

Yuciia 1 BbIYMCTICHUS

Hatypanbsble u nensie uncina. [Ipu3Haku 1e1MMOCTH LEIbIX YUCEN.

Crenenb ¢ palluOHAIBHBIM MOKa3aTeraeM. CBONMCTBA CTEIECHH.

Jlorapudm yucna. JlecaiTuYHbIC U HATYpATbHBIE JIOTAPUDMBI.

YpaBHeHNsI 1 HEPABEHCTBA

[IpeoOpa3oBanue BBIpAKEHHUN, COACPIKAIINX JIOTAPU(MBIL.

[IpeoOpa3oBanue BRIPAKEHHIA, COACPIKAIINX CTEIICHH C PAIlMOHAIBHBIM MTOKA3aTEIIEeM.

[IpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB.

[loka3zaTenbHble ypaBHEHUSI U HEPABEHCTBA.

Jlorapudmuueckie ypaBHEHHs 1 HEPAaBEHCTBA.

Cucrempl JIMHEHHBIX ypaBHEHUU. PelieHune NpuKIagHbIX 3a7ad C IOMOILBIO CHCTEMBbI
JUHENUHBIX YpaBHEHUMH.

CucreMbl 1 COBOKYITHOCTH PallMOHAJIBHBIX YPABHEHUH U HEPABEHCTB.

[IpumeHeHue ypaBHEHMI, CUCTEM M HEPABEHCTB K PELIEHMIO MAaTEMaTHYECKHX 3a7ad U
3a/1a4 U3 pa3IMYHbIX 00J1aCTe HayKu U peanbHON )KU3HHU.

DYyHKUMH U TPaPUKHU

Oynkius.  Ilepuonmueckne QyHkiuu. IIpoMexyTKn MOHOTOHHOCTH — (DYHKIIUH.
Makcumymbl 1 MUHUMYMbl (yHKIUU. HaunOonbliee ¥ HauMeHbllee 3HaueHHE (DYHKIUU Ha
IIPOMEXKYTKE.

Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U rpadUKH.

[Toka3zarenbHas u norapudmudeckas GyHKIIMH, UX CBOUCTBA U TpaUKH.

Ucnons3zoBanne rpadmkoB PyHKITUN IS pEIICHUS] YPABHEHUHN U JIMHEWHBIX CHCTEM.

Ucnons3zoBanne rpadukoB (GYHKIHUN 71 MCCIEIOBAHUS IPOIECCOB U 3aBUCUMOCTEM,
KOTOpPbIE BO3HUKAIOT MPH PEIICHUH 3a]1a4 U3 APYrUX y4eOHBIX NMPEIMETOB U pealbHON KU3HH.

Havana maTeMaTH4eCKOro aHajamu3a

HenpepriBable pyHKIIMN. MeTo1 MHTEPBAIOB JIJIs pELIEHHs] HEPaBEHCTB.

[IpousBonnas ¢pynkiuu. ['eomerpuueckuil u GU3NYECKUN CMBICI TPOU3BOIHOM.

ITpousBosHbIe 31eMeHTapHBIX QYHKIUI. DOpMyIIbl HAX0XKJICHHUS POU3BOJAHON CYyMMBI,
IPOM3BEACHUS M YACTHOTO (DYHKIIMH.

[Ipumenenne nPOU3BOAHOW K HCCIEAOBaHWI0O (YHKIUMH HAa MOHOTOHHOCTh U
sKcTpeMyMbl. HaxoxneHrne HanbobIero 1 HaMMEHbIIETro 3Ha4eHNs (PYHKIHUN Ha OTpE3Ke.

[IpumeHeHne TPOM3BOAHON il HAXOXKACHMSI HAWIY4YILIErO PEIICHHS B IPUKIIAJHBIX
3aaydax, AJIs ONpeaesieHUs] CKOPOCTH MpoIiecca, 3aJaHHOTO (pOPMYIIOi Uit rpaduKoMm.

[TepBooOpaznas. Tabmuia nepBooOpa3HbIX.

HHuTterpan, ero reoMeTpuyeckuii W (PU3NYECKHA CMBICI. BhiuncieHue wHTErpana o
dopmyne Hetorona—JleliOHuma.



IINTAHUPYEMBIE PE3YJIbTATDBI

OcBoenne yueOHOro mpeamera «Maremarruka» JOJDKHO 0OecrednBaTh JOCTHKEHUE Ha
YpOBHE cpenHero ooimero o0pa3oBaHUsl CIHEAYIONIMX JUYHOCTHBIX, METallpeIMETHBIX U
IpPEeIMETHBIX 00Pa30BaTEIbHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIn4dHOCTHBIE PE3yIbTaThl OCBOEHHUS IpPOrpaMMbl yueOHOro mpeamera «MartemaTuka
XapaKTepU3YIOTCS:

I'paxxnanckoe BocnuTaHue:

c(OPMUPOBAHHOCTBHIO TPAKIAHCKOM TO3UIMH OOYYaIOLIErocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 4JIEHa POCCHUICKOr0 OOIIEeCTBa, MPEACTABICHUEM O MaTEeMAaTHMYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SIBICHHUM, NPOLEAYpP Tpa)kJIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI MU Tp.), YMEHHUEM B3aUMOJCHCTBOBATh C COIMAIBHBIMH HHCTUTYTaMHU B
COOTBETCTBUH C UX (PYHKIMSIMH U Ha3HAYCHHEM.

[TarpuoTryeckoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO POCCHICKOH IPayKAaHCKON HACHTUYHOCTH, YBAKCHHS K MTPOIIOMY
U HACTOSIIEMY POCCHUCKOM MaTEMaTHUKH, IIEHHOCTHBIM OTHOIIEHUEM K JOCTH)KCHHSIM
POCCHIICKUX MaTEMaTUKOB U POCCUMCKOM MaTeMaTH4eCKOM IIKOJbI, K HCIOJIb30BAHUIO 3THUX
TOCTHKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, chepax SKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOTO BOCIIUTAHUS:

OCO3HaHUEM JYXOBHBIX IIEHHOCTEM POCCHICKOTO Hapoaa; CcHOpMUPOBAHHOCTHIO
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOTO MOBEICHHUSI, CBI3aHHOIO C MPAKTUUYECKUM MPUMEHEHUEM
JOCTH>KEHUN HAyKU U JIEATEIBbHOCTBIO YYEHOT0; OCO3HAHMEM JIMYHOTO BKIJIAJla B IOCTPOCHHE
YCTOMUYMUBOTO OYAYIIETO.

DCTEeTUYECKOe BOCITUTAHUE:

ACTETUYECKUM  OTHOIIEHHEM K MHpPY, BKJIIOYas ACTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEIIeHUN, PaCCYKICHUN; BOCIPUUMYHUBOCTHIO K
MaTEeMaTUYECKUM acTIeKTaM Pa3IuYHbIX BUIOB UCKYCCTBA.

®U3NYECKOE BOCITUTAHHE:

cOpPMUPOBAHHOCTHIO YMEHHS TMPHUMEHSTh MaTeMaTUYeCKUE 3HAHHUS B HHTEpecax
310poBOTO U Oe3omacHoro obOpas3a >KW3HU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHUE, cOATAaHCHPOBAHHBIM PEXUM 3aHITHH M OTIbIXA, PEryyspHas (Quzndeckas
aKTHBHOCThH); (PU3UUYECKOTO COBEPIICHCTBOBAHUS, TIPHU 3aHATUSX CIHOPTHBHO-030POBUTEIBHON
JeATETbHOCTBIO.

TpynoBoe BociUTaHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTH TPYIOJIOOWS; MHTEPECOM K Pa3InIHBIM
chepam mpodeccHoHaTBEHON NIeITeTbHOCTH, CBSI3aHHBIM C MAaTEMATHKON M €€ MPIIOKEHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOP OyayIiei mpodeccuu U peaan3oBbIBaTh COOCTBEHHbBIE
JKU3HCHHBIC IUIAHBI, TOTOBHOCTHIO M CIOCOOHOCTBIO K MareMaThdeckomy oOpa3oBaHUIO U
€caM000pa30BaHUI0 Ha MPOTSHKEHWH BCEW JKWM3HU; TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHIO B
PELICHUH IPAKTUYECKUX 3a]]a4 MAaTEMaTH4YE€CKOM HAPaBICHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO DKOJOTUYECKOW KYJIBTYpPHI, MOHUMAHUEM BIUSHUS COLUATHHO-
SKOHOMHYECKHMX IPOLIECCOB HA COCTOSIHUE NPUPOJHOW M COLMAIBHOW Cpeabl, OCO3HAHUEM



NI00aTbHOTO  XapakTepa JKOJOTMYECKUX  MpoOJieM; OpUEeHTalledl Ha  [pUMEHEHHE
MaTeMaTUYECKUX 3HAHUMN Ul pelIeHMsl 3a7ad B 00JIaCTU OKpYXaloUle cpeibl, IIIaHUPOBAHUS
IIOCTYIIKOB M OLIEHKU UX BO3MOKHBIX IOCIEACTBUMN ISl OKPYKAOLIEN CPEJIbI.

[leHHOCTH HAy4YHOTO [TO3HAHMS:

c(OPMUPOBAHHOCTHI0 MHPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOLIECTBEHHON MPaKTHKH, TOHUMAHUEM MaTeMaTHYeCKON HAayKH Kak chepbl
YeJI0OBEUYECKON JESTENIbHOCTH, ITAlOB €€ pa3BUTUS U 3HAYMMOCTH Ui pa3BUTUS LMBUIIN3ALUY;
OBJIQJICHUEM SI3bIKOM MAaTE€MATHUKHM M MAaTE€MaTUYECKOM KyJIbTYypOH KaK CpEACTBOM MO3HAHUs
MHpa; TOTOBHOCTBIO OCYHIECTBJISATh IHPOEKTHYHO U HCCIENOBATEIbCKYIO JI€ATEIbHOCTh
MHAUBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

MeranpeameTHble  pe3yjabTaTbl  OCBOGHMSI ~ IPOrpaMMbl  y4eOHOro  IpeaMmera
«MareMaTuKa»  XapaKTEPU3YIOTCS  OBJIAJICHUEM  YHUBEPCAIBHBIMH  MO3HABAMENbHLIMU
oelicmeusmMy,  YHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OCUCEUAMY, — YHUBEPCANbHBIMU
DPecyAMUBHBIMU OeUCMBUAMU.

1) Vuusepcanvuvie nos3nasamenvnvie Oeiicmsusi, obecneuugaiom @Gopmuposanue
0a306bIX KOZHUMUBHBIX NPOYECCO8 00YUAIOWUXCA (0CBOEHUE MEMOO08 NOZHAHUS OKPYICAIOUe20
MUpa; npuMeHeHue JN02UHEeCKUX, UCCIe008aMeNbCKUX onepayui, ymeHuni pabomams ¢
ungopmayuet).

ba3oBble mornueckue 1eucTBU:

. BBIABIIAT W XapaKTEepU30BaTh CYIIECTBCHHBIE IIPU3HAKKM MAaTEMAaTHYECKHUX
00BEKTOB, MOHATHI, OTHOLIEHUI MEXAYy MOHATHAMH; (HOPMYIMPOBATh ONPEEIICHUS MOHATUM;
YCTaHABJIMBATh CYIIECTBEHHbIN NpHU3HAK KJIAacCU(PUKALMK, OCHOBAaHUA JUIsi 00O0OLIeHUs u
CpaBHEHUs, KPUTEPUU IIPOBOJIUMOIO aHAIN3a;

. BOCIIPUHUMATB, (dbopMynupoBaTh u peoOpa3oBLIBATh CYKJICHHUSL:
YTBEPAUTENIbHBIE U OTpULIATEIbHbIE, €AMHUYHbIE, YaCTHBIE U OOIINE; YCIOBHBIE;

. BBIBIIAITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U IIPOTHUBOpPEYUS B
(dakTax, JaHHBIX, HAOMIOJACHUAX M YTBEPXKICHHSX; MNpe/Ularatb KPUTEPUM JUIS BbISABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUNIA;

. JenaTb BBIBOABI C MCIOJIB30BAHUEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIFOUEHUH, YMO3AKIIOYEHUH IO AaHAJIOTHH;

. [IPOBOJUTH CAaMOCTOSITEIIBHO [JIOKA3aTeJIbCTBA MAaTEMAaTHYECKUX YTBEPKIACHUU
(mpsiMple YW OT TMPOTHBHOIO), BBICTPaMBAaTh AapPryMEHTAIUMIO, NPUBOAUTH MPUMEPHI U
KOHTPHPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOIbI;

. BbIOMpaTh Ccr1oco0 perieHust yueOHo! 3a1aun (CpaBHUBATh HECKOJIBKO BApHAHTOB
peuieHus, BbIOMpaTh HauOoJee MOAXOAAIIMM ¢ YYETOM CaMOCTOSITEIBHO BBIJCICHHBIX
KpUTEPUEB).

Bba3oBrle nccinenoBaTeIbCKUE JEHCTBUA:

o HUCIIOJIB30BAThH BOHpOCBI KakK I/ICCJIG,Z[OBaTeJILCKI/Iﬁ I/IHCprMeHT IIO3HAaHUA,
dbopMyIUpOBaTh BONPOCH], (UKCUPYIOLIHNE MPOTHBOPEUYNE, TPOOIEMY, YCTaHABINBATh NICKOMOE
U gaHHOE, (hOpMUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO TTO3UIIUI0, MHCHHE;

° MPOBOJIUTh CAMOCTOSITEILHO CIUIAHUPOBAHHBIN DKCIIEPUMEHT, MCCIICIOBAHHUE TIO
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYECKOTO OOBEKTa, SIBICHHS, MPOIECCa, BBISBICHHUIO
3aBUCHUMOCTEN MEXTy 00bEeKTaMU, IBJICHUSIMH, TTPOIIECCAMH;



J CaMOCTOSITENIbHO  (popMynupoBaTh OO0OOLICHUS W BBIBOJABI MO pe3yjibTaTam
NPOBEAEHHOTO  HAONIONEHHS, MCCIICJOBAHUS, OLCHHMBAaTh JOCTOBEPHOCTH  ITOJyYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U O0OOIICHHIA,

J NPOTHO3UPOBATh BO3MOXKHOE pPAa3BHTHE IIpollecca, a TakXKe BBIJBHUraTh
IPEIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

PaGora c nuadopmarnmeii:

o BBIABIIATh JeQUUINUTH MH(POPMAILMU, JaHHBIX, HEOOXOOUMBIX /s OTBETa Ha
BOTIPOC U JUISI pEILICHHs 3a]1a9H;

J BBIOMpPaTh MH(POPMALUIO U3 HCTOYHHUKOB DA3IUYHBIX THIIOB, AaHAJIM3HPOBATH,
CHCTEeMaTH3UpPOBAaTh M HWHTEPIPETUPOBATh HMH(OPMALMIO PpA3IMYHBIX BHUIOB U (HOpPM
Ipe/ICTaBICHNUS;

o CTPYKTYpUpPOBaTh HH(OpPMAIIMIO, MPEACTaBIATh €€ B pa3NuyHbIX (dopMmax,
WTIOCTPUPOBATH TpaduuecKy;

o OLICHUBATh HAAEKHOCTh MH(POPMAIIUHU [0 CAMOCTOSITENIEHO C(HOPMYITHPOBAHHBIM
KPUTEPUSM.

2) Vuusepcanvhvie KoMMmynuKkamugnsle Oelicmeus, 06ecnequsarm chopmuposaHHocns
COYUATIbHBIX HABLIKOG 00YUAIOUUXCA.

OO01enue:

. BOCIIPHHUMATh U (OPMYJIMPOBATH CYKICHHS B COOTBETCTBHM C YCIOBHSMHU H
HenssMu  OOIIEHUs; SCHO, TOYHO, I'PAaMOTHO BBIpaXKaTb CBOIO TOUYKY 3pEHHMs B YCTHBIX U
NUCHMEHHBIX TEKCTaX, JaBaTh TOSCHEHUS 10 XOJy peIIeHUs 3alauyd, KOMMEHTHPOBATh
MIOJIy4EHHBIA pe3yibTarT;

J B XOZle OOCYXICHHS 3aJaBaTh BOIMPOCH IO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOJemMbl, penraeMoil 3aJayd, BBICKA3bIBAaTh WJEH, HAICJICHHBIE Ha TIOWCK pEIICHUS;
COIIOCTABJIATh CBOM CYXJAEHHUS C CYXIECHUSMHM JpPYTUX YYacTHUKOB JMaliora, oOHapyXHWBaTh
pasin4yve U CXOJCTBO MO3MLMH; B KOPPEKTHOH (opme (opMyaupoBaTh pa3HOINIACHs, CBOU
BO3PAXKCHHUS;

o NpPEJCTaBIIATh PEe3yNbTaThl PpEIICHUs 3aJaud, SKCIIEPHUMEHTa, MCCIIeJOBaHus,
IIPOEKTa; CaMOCTOSITETIHHO BHIOMpATh (popMaT BBICTYIJICHHS C Y4ETOM 3a/ad MPE3eHTAUU U
0COOEHHOCTEHN ayAUTOPHH.

CoTpynHHYECTBO:

J NOHMMAaTh W WCIOJNB30BaTh TNPEUMYIIECTBA KOMAHIHOW W WHIUBHIyaTbHON
paboThl TpU pelmeHuH Yy4eOHBIX 3ajay; NPUHUMATh 1eJdb COBMECTHOM JesTEeIbHOCTH,
IUTAHUPOBATh OPTaHMU3ALMI0 COBMECTHOM pabOTHI, pacpeaessaTh BUIbl paboT, 10roOBapuBaThCA,
00CyX1aTh MPOIECC U Pe3yJabTaT paboThl; 00001IaTh MHEHUST HECKOIBKHX JIFOJICH;

. y4acTBOBaTh B TPYNMNOBBIX (opmax paboTbl (00CyXkIeHHs, OOMEH MHEHHUH,
«MO3TOBBIC IITYPMBI» W HWHBIC); BBIOJIHATH CBOIO 4YacTh pabOThl M KOOPAWHUPOBATH CBOM
JeMCTBUS C IPYTMMHU WiI€HAMU KOMaH/Ibl; OIIEHUBATh KA4eCTBO CBOETO BKJIJa B OOLIMI MPOIYKT
10 KpUTEPHSIM, CHOPMYITMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

3) Vuusepcanvhvie pecynamuenvie Oeticmeus, obecneuugaiom — Gopmuposanue
CMbICIIOBBIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTU.

Camoopranuzanus:

COCTaBJIAThH IUIAH, aJiTOPUTM PEIICHUS 3a7adyd, BHIOMpATh CIOCOO pElIeHHsS ¢ Y4ETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUaHTHI pEIICHUH ¢ y4€TOM HOBOW MH(POPMAIIUH.



CaMOKOHTpPOJIb:

J BJIQ/IETh HaBBIKAMHU I103HABATEJIBHON peQIIeKCHH KaK OCO3HAHMSI COBEPIIAEMBIX
JNEUCTBUM M MBICITUTENBHBIX MPOIECCOB, UX PE3YJIHTATOB; BJIAJIETh CIIOCOOAMHU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3yiIbTaTa PEIICHUs MaTEMaTUUECKOH 3aauu;

° HpEABUIETE TPYAHOCTH, KOTOPBIE MOIYT BO3HHUKHYTH IIpH pELICHUH 3a1a4d,
BHOCHUTb KOPPCKTUBLI B ACATCIBHOCTL Ha OCHOBC HOBBIX O6CTO$ITCJIBCTB, JaHHBbIX, Haf/'II[eHHBIX
OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

° OLCHUBATbL COOTBCTCTBUC PE3YyJibTaTa LCJIM W YCIOBUAM, O6’b$ICHSITL MMPUYIKUHBI
JOCTHKEHUSI WJIM HEAOCTH)KEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOAWUTh OIIMOKY, JaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIbTATbBI

OcBoeHune yueOHOro Kypca «Anredpa M Havala MaTeMaTHYECKOTO aHalM3a» Ha ypOBHE
cpeznHero oduiero o0pa3oBaHus TOJDKHO 0OecIeunBaTh JOCTHKEHUE CIIETYIOMIUX MPEeIMETHBIX
00pa30BaTeNbHbIX PE3YIbTATOB:

10 KJIACC

Yuciia ¥ BbIYHCIEHUS

OnepupoBaTh MOHATUSAMH: pAlMOHAIBHOE U JIEHCTBUTENBHOE YHCIO, OOBIKHOBEHHAs U
JecATUYHask APOOb, MPOLIEHTHI.

BeimonHATE  apudMeTHYeCKHe Olepanud C palHoOHAIBHBIMH W JeHCTBUTEILHBIMU
YHCIIAMH.

BbinmonHATe npuOIMKEHHBIE BBIYUCIEHHS, WCHOJb3Yd IpaBUia OKPYIJIEHUS, J€JaTh
NPUKHUKY U OLIEHKY pe3yJIbTaTa BEIYMCICHUH.

OmnepupoBaTh MOHATUSIMH: CTETICHb C LEIBIM ITOKa3aTelleM; CTaHAapTHas Gopma 3arncu
NEMCTBUTENILHOTO YKCIIa, KOPEHb HATYPaJbHOW CTETEHH; HMCIIOJIb30BaTh MOAXOSIIYIO (OpMY
3aIMMCH JIeHCTBUTENBHBIX YMCEN /IS peIIeH s MPaKTHUECKUX 3ajay M MPeJICTaBICHUS JaHHbIX.

OnepupoBaTh MOHATUAMHU: CHHYC, KOCHHYC M TaHI€HC MPOU3BOJILHOTO YIJa;
UCTIOJTF30BAaTh 3aIMCh IPOM3BOJILHOTO YIiIa uepe3 0OpaTHbIE TPUTOHOMETPUYIECKHE ()yHKIIHH.

YpaBHeHHsI M HEPABEHCTBA

OnepupoBaTh MOHATHIMHU: TOXKJECTBO, YypaBHEHHE, HEPABEHCTBO; 1I€JI0€, pallMOHAIBHOE,
UppalMoOHAIFHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPAaBHEHUE;

BemmonHATE  TpeoOpa3oBaHMsl  TPUTOHOMETPHYECKMX  BBIDOKEHHH W peliaTth
TPUTOHOMETPHUYECKHE YPaBHEHHUSI.

BeInonHATe npeoOpa3oBaHusl LENbIX, pAllMOHATBHBIX U UPPALMOHAIBHBIX BBIPAKECHUNA U
penaTb OCHOBHBIE THIIBI LENIbIX, PAIIHOHAIBHBIX U UPPALMOHATIBHBIX YPAaBHEHUN 1 HEPABEHCTB.

[TpuMeHsTh ypaBHEHUSI U HEPABEHCTBA ISl PEIICHUS] MATEeMaTHUECKUX 3a/1a4 U 3aj1a4 13
pa3INyYHbIX o0JacTel HayKH U peabHOM KU3HU.

MogenupoBaTh peaibHble CHTYyallUd Ha S3bIKE aiureOpbl, COCTABIATH BBIPAXKEHUS,
yYpaBHEHMsI, HEpaBEHCTBAa 110 YCJIOBHIO 3a/adyM, HCCIEI0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DOYyHKUMH U TPaPUKH

OmnepupoBath NMOHATUAMH: (QYHKLIHSA, CIOCOOBI 3aJaHusI PYHKIIUH, 00JIACTh ONpPEAeTICHUS
¥ MHO>KECTBO 3HAa4eHUH QYHKIUH, rpaduK GyHKINH, B3AUMHO OOpaTHbIE (DYHKIIHH.



OnepupoBaTh NOHATUAMHU: YETHOCTh W HEUYETHOCTh (PyHKUMH, HYIUW (QyHKUHH,
IIPOMEXKYTKH 3HAKOIIOCTOSHCTBA.

Hcnonb3oBatek rpaduky QyHKIMA 111 pEIICHUs] ypaBHEHUH.

Ctpouth 1 4uuTaTh TpauKy JUHEWHON (YHKIIUH, KBAIPATHYHONW (YHKIIUH, CTCTICHHOU
(GYHKIMY C LIETbIM TOKa3aTEeJIEM.

Hcnonb3oBark rpaduku GyHKIMA JUIST UCCIICOBAHMS MIPOIIECCOB U 3aBUCUMOCTEH TpHU
peIIeHnr 3aJa4 U3 APYruX Y4eOHBIX MPEIMETOB U PEaTbHOW XU3HU; BBIpAXKaTh (OpMylIaMu
3aBUCUMOCTH MEX1Y BEITUYMHAMU.

Havana maTteMaTH4ecKoro aHajimsa

OmnepupoBaTh MOHATHUSAMH: IOCIEIOBATEIBHOCTh, apu(METHUECKass U T€OMETPHUECKas
IIPOrPECCUH.

OnepupoBarh MOHATHSAMH: OECKOHEYHO YOBIBAaIOIIas T'€OMETpPHYEcKas IPOrpeccus,
CyMMa OECKOHEUHO YOBIBAIOIIEH TeOMETPUIECKOM MPOTPECCUU.

3amaBaTh MOCIEIOBATEIHPHOCTH PA3IMYHBIMH CIIOCOOAMH.

Hcnonp30BaTh CBOWCTBA MOCIIEN0BATENLHOCTEN U MPOrpECCUil JUIsl PELIEHUsI peasbHbIX
3a/1a4y IPUKJIAJHOTO Xapakrepa.

MHo:xecTBa M JIOTHKA

OnepupoBaTh NOHATUSIMHU: MHOKECTBO, ONIEPAIIMH HAa/l MHOKECTBAMH.

Hcnonws3oBaTh TEOPETUKO-MHOKECTBEHHBIN  ammapaTr JJisi ONHMCAHHMS  PEaIbHBIX
MPOLIECCOB U SIBIICHUH, P PEIICHUH 3a]1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

OnepupoBaTh NOHATHIIMU: ONPEEICHUE, TEOPEMA, CIEACTBUE, JOKA3aTEIbCTRO.

11 KJIACC

Yuciia 1 BBIYHCTICHUSA

OnepupoBaTh MOHATHSMM: HaTypalbHOE, LIE€JI0€ YHCIO; HCIOJb30BaTh NPU3HAKU
JIEITMMOCTH LIEJIBIX YMCEIN, PA3JIOKEHUE YACIIA HA IPOCTHIE MHOKUTEIIN JUIsl pEIIEHUS 3a/1a4.

OnepupoBarh NOHATHEM: CTENIEHD C PALIMOHAIBHBIM ITOKA3aTEIEM.

OnepupoBaTh NOHATUSAMHU: JIOTapU(pM YUCIIA, TECITUYHBIE U HATYpaJlbHbIE JOrapuU(pMBbl.

YpaBHeHHsI M HEPABEHCTBA

[IpumensTh cBOMCTBa cTemeHUW [UIsl MpeoOpa3oBaHUS BBIPAKEHUH; ONEpUPOBATH
MOHATUSAMM: IIOKA3aTelIbHOE YpAaBHEHUWE U HEPABEHCTBO, pEIIATh OCHOBHBIE  THIIbI
[IOKa3aTEJIbHBIX YPABHEHUM U HEPABEHCTB.

BoimmonHATe mpeoOpa3oBaHUs BBIPAKEHUHM, COJAEpKAIIMX Jorapudmbl; ONEpUpOBATH
MNOHATUSIMM: JIOTapU(PMHUUECKOE YpaBHEHHME W HEPAaBEHCTBO; pellaTb OCHOBHBIE THIIbI
Jorapu(pMHUECKUX YpaBHEHUN 1 HEPABEHCTB.

Haxonuts pemieHus mpocTeUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBarh MOHATUSAMH: CUCTEMA JINHEWHBIX YPABHEHUH U €€ PEIIeHUE; UCII0Ib30BATh
CHUCTEMY JINHEWHBIX YPABHEHHM IS PEIICHUS PAKTUYECKUX 3a4ad.

Haxonuts pemieHus mpoCTEHIINX CUCTEM U COBOKYITHOCTEH pallOHAIbHBIX YPAaBHEHUHN U
HEPaBEHCTB.

MogenupoBaTh peajbHble CHTyallUd Ha S3bIKE anreOphl, COCTaBIATH BBIPAXKEHUS,
YPaBHEHHs, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 3a/1a4M, UCCIEA0BATH IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DYyHKUMH U TPapuKu



OmepupoBaTh MOHATHSAMHU: TIEpHOIMYECKas (QYHKIHS, NPOMEKYTKH MOHOTOHHOCTH
(GyHKIMHU, TOYKH SKCTpeMyMa (YHKIMH, HauOOJbIee U HAUMEHbIIeEe 3HAYeHUS (YHKIHUU Ha
IPOMEXKYTKE; UCTIONB30BATh UX JJIsl UCCIIE0BaHUS (DYHKIIUH, 3aJaHHOH rpa)uKOM.

OmepupoBaTh  MOHATHAMH:  TpadUKH  IIOKA3aTeNbHOW,  JIOTapUPMUYECKOH U
TPUTOHOMETPHUYECKUX (QYHKIMH; N300paXkaTh UX Ha KOOPAWHATHOW IJIOCKOCTH M MCIIOIB30BATh
JUISL PeLICHUs] yPAaBHEHUH 1 HEPABEHCTB.

N300pakaTh Ha KOOPAMHATHOW IUIOCKOCTH Tpa(uKH JIMHEHHBIX ypaBHEHHHA U
UCTIONIb30BATh UX VISl PEIICHUS CUCTEMBbI JTMHEHHBIX YpPaBHEHUI.

Hcnonp3oBare rpadgukn QyHKUME A1 MCCIEIOBaHMS IMPOIECCOB W 3aBUCHMOCTEH W3
JIPYTruX y4eOHBIX JUCHUIUINH.

Hayana MmaTeMaTH4eCKOro aHaIu3a

OnepupoBaTh  MOHATHSAMU:  HeENpepblBHAs  (QyHKIUSA; [poOU3BOAHAS  (QyHKIUM;
UCIIOJIb30BATh TEOMETPUYECCKUN U (PU3UUECKHUI CMBICI TPOU3BOTHOM [UISl pEILICHHS 33/1a4.

HaxoauTe mpou3BOAHBIE 3JIEMEHTAapHBIX (DYHKIUI, BBIYHCISATH MPOU3BOJIHBIC CYMMBI,
MPOM3BEACHUS, YACTHOTO (DYHKITHIA.

Hcnonp30BaTe TPOW3BOMHYIO ISl HCCIEAOBaHMSA (QYHKIMH HAa MOHOTOHHOCTH U
9KCTPEMYMBI, IPUMEHSATH PE3YJIBTAThl UCCIEIOBAHUS K TOCTPOCHUIO IPaUKOB.

Vcnonp30BaTh MPOU3BOAHYIO [UI HAXOXKACHUS HAWIYYIIETO PEIICHHUS B MPUKIATHBIX, B
TOM YHCJI€ COMATBHO-3KOHOMUYECKHX, 3a/1auaX.

OmnepupoBaTh MOHATHAMH: TEPBOOOpa3Hasi M WHTErpaj; MOHHUMAaTh T€OMETPUYECKUN H
(bu3nyeckuii CMbICT HHTErpaa.

HaxonuTes nepBooOpa3Hble 2IeMEHTapHBIX (DYHKIIHIA; BEIYUCISATH HHTETPAT Mo (hopMmyIe
Herorona—Jlei6uuna.

Pemate npukiagHble 3aa4d, B TOM YUCIIE COLMATIbHO-IKOHOMHYECKOTO U (pU3HUecKoro
XapakTepa, cpeJICTBaMH MaTeMaTHYeCKOr0 aHaJIN3a.



TEMATHYECKOE INTAHUPOBAHHE

10 KJIACC
KoanuyecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanue
Ne (undposbie)
n/p | PA3ACI0B U TeM Beero Kourpoabnublie IIpakTnueckue 0Gpa3oBaTETbHbIC
NporpamMmabl padoThI padoThI pecypes
MHoxecTBa
palMOHAIIBHBIX U
JIEACTBUTEIIHLHBIX http://www.school.edu.ru
1 YKCeL. 14 1 https://interneturok.ru u
PanuyonanbHnie
YpaBHEHUS U
HEpaBEHCTBA
iﬁ;ﬁiﬁﬂ 1 https://uchi.ru/
2 CrenieHb ¢ 6 hitps.//math- S'//mat.h -
ege.sdamgia.ru
LIEJIBIM
roxKas3arejieM
Apudmerndecku
1 KOpeHb N—-0oi
3 CTETICHHU. 18 1 https://uchi.ru/
WppanmoHaibHeI http://www.math.ru
€ YpaBHEHUS U
HEpaBEHCTBA
Dopmyisl
4 TPUTOHOMETPHH. 29 1 https://uchi.ru/
TpuronomeTpuue http://www.mathege.ru
CKHE YpaBHEHHUS
ITocaenoBarenbpH
5 OCTH U 5 https://uchi.ru/
MIPOTPECCUU
IToBTOpEHME,
6 0bobwenme, 3 1 http://www.mathege.ru
CHCTEMAaTHU3allHs
3HAHHI
OBIIEE
KOJIMYECTBO
YACOBIIO 68 4 0

[TPOPAMME



https://uchi.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://uchi.ru/
http://www.math.ru/
https://uchi.ru/
http://www.mathege.ru/
https://uchi.ru/
http://www.mathege.ru/

11 KJIACC

e HanmenoBanue KoimuecTBo yacos DJIeKTPOHHbBIE
11/-11 pas3ie/ioB u TeM B Konrpoabusie IIpakruueckue (uupponbie)
NporpamMmmbl cero padoThbI padoThI o0pa3oBaTejbHbIE
pecypchbl
CreneHsn ¢
pauroHAIIBHBIM
oKa3aTelIeM.
1 IoxasarensHas 12 1 https://interneturok.ru
byHKIHS.
Iloka3zaTenbHble
ypaBHEHUS U
HEPaBCHCTBA
Jlorapudmudaeck
ast GyHKITHSL.
2 Jlorapudmuueck 12 http://www.math.ru
ue ypaBHEHUS U
HEPaBCHCTBA
Tpuronomerpuu
eciue QyHKIn http://www.school.edu
U UX Tpa(uKH.
3 9 1 .ru
Tpuronomerpuu
€CKUe
HEpaBEHCTBA
. gp;ﬁ;"ef{‘;? o . https://uchi.ru/
P 9 http://www.math.ru
MIPOU3BOTHOM
5 Wurerpan u ero 9 https://uchi.ru/
MIPUMEHEHHUS
CricTeMb! http://www.school.edu
6 CTEMBL | 12 1 u
YpaBHEHUU
7 Harypammeew g hitp://www.fipi.ru/
LEeJIBIE YHCIIa
https://math-
TosToperte, ege.sdamgia.ru
8 obobwenne, 18 2 http://alexlarin.net
CHUCTEMATHU3aALA
SHaHHH http://www.ege.edu.ru
/
OBILIEE
KOJIMYECTBO
YACOB I1IO 102 6 0

[NPOT'PAMME



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

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
INPOLOHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA
1. Anre6pa u Hauyana Maremarudeckoro ananmsa, 10-11 kmacc: yue6. s obmeobpa3osar.
opranuzaruii 6a30Beiil 1 yrayoaeHabiid ypoBau/ Anumos LILA., Komsrua M.YO., Tkauea M.B.
u apyrue; - M.: «IIpocsemenue»

METOAUYECKHUE MATEPHUAJIBI J1JISA YYUTEJISA
1. Anre6pa u Hauaja MaTeMaTHYECKOTO aHanu3a. Jlumaktuyeckue Marepuansl. 10 kimacc.
IIa6yuna M.U., Tkauesa M.B., ®enoposa H.E. u ap. ba3oBsblii 1 yriayOJIeHHBIA YPOBHU
2. AnreOpa u Hauaja MaTeMaTHYECKOTO aHanu3a. JlumakTnyeckue Marepuanisl. 11 kiacc.
IIa6yuna M.U., Tkauesa M.B., ®enoposa H.E. u ap. ba3oBblii 1 yriyOJIeHHBIA YPOBHU
3. Penoposa H.E. M3ydenue anreOpbl 1 HayaJ MaTeEMAaTHYECKOro aHanu3a. — Kuura s
yuntend. 11 kmace

NUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
https://interneturok.ru
http://www.school.edu.ru
https://uchi.ru/
https://math-ege.sdamgia.ru
http://www.ege.edu.ru/

arONE


http://catalog.prosv.ru/item/5327
http://catalog.prosv.ru/item/4810
http://catalog.prosv.ru/item/5241
http://catalog.prosv.ru/item/5241
https://interneturok.ru/
http://www.school.edu.ru/
https://uchi.ru/
https://math-ege.sdamgia.ru/

