FOCYAAPCTBEHHOE BIO/UKETHOE OBIIEOBPA30OBATEJIbHOE
VUPEKAEHHE «CPEAHSIA HIKOJIA Ne 19 TOPOICKOH OKPYTI' MAPHYTIOJIb»

PACCMOTPEHO
Ha 3acenanuu 11IMO

[Tpotokoa Ne _/! oT

o asrycra 2024r.

Pykosoaute:n LLIMO
o
T.C U_le OHHa

JOHELKO# HAPOIHOI PECIIYBJIMKH

COI'JIACOBAHO YTBEPKAEHO

3awm. aupekropa no YBP JIMpeKTop YIKo:bl |
. % Uy |

B.A.Cypora

/s

/4
/7

E.B.Teeproxned

«?% asrycra 2024r. « »asrycra 2024r.

PABOYAS NNPOTPAMMA

yuedHoro npeavera «Aarebpa»

s odyvatoumxes 10-11 knaccos

Pabouyio nporpammy cocrasuna: Hlepbuna T.C.
YuuTe b MaTeMaTHKH

2024-2025 yueOHbIi TOJ



MNOACHUTEJIBHASA 3AIIMCKA

PaGouast mporpamma yueOHOro Kypca «Aisredpa U Hayajla MaTeMaTHYECKOTO
aHanm3a» 0a3oBoro ypoBHs ans oOyuatoumuxcs 10 —11 kiaccoB pa3paboTtana Ha
ocHoBe DenepanbHOro TOCYAapCTBEHHOTO 00pa30BaTEIFHOTO CTaHAAPTa CPEAHETO
oOmero oOpa3oBaHHMs, C Yy4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBAHMIA,
OpeIbIBISEMBbIX K MaTeMAaTHYeCKOMY OOpa30BaHUIO, U TPAAULUN POCCUHCKOTO
oOpaszoBanus. Peanuszanms mporpamMmbl OOECIIEUMBAET OBJIAJICHUE KIFOUYEBBIMU
KOMIIETEHIMSIMH, COCTAaBJIIOIIMMHU OCHOBY JJISi CAMOPA3BUTHUSA U HENPEPHIBHOTO
00pa3oBaHus, MEIOCTHOCTh OOIIEKYIETYPHOTO, JIMYHOCTHOTO M ITO3HABATEILHOTO
pa3BUTHUS TMYHOCTU O0YUAIOIINUXCSL.

HEJIM N3YUYEHUA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hauajga MaTeMaTHUYECKOTO aHANIM3a» SIBISETCS OAHUM W3
HanOoJiee 3HAYMMBIX B POTPaMMe CTapIlie IKOJIbI, TOCKOJIBbKY, C OJJHOM CTOPOHBI,
OH o0ecreurBaeT MHCTPYMEHTaJbHYI0 0a3y Uisl U3y4eHHS BCEX €CTECTBEHHO-
HAy4YHBIX KYpPCOB, & C JPYroil CTOpOHBI, (GOPMUPYET JIOTUYECKOE U aOCTpakTHOE
MBIIJICHUE YYalluXcs Ha YpPOBHE, HEOOXOAUMOM JUIsi OCBOEHHUSI KYpCOB
uH(OpPMaATUKHU, OOIIIECTBO3HAHUS, HICTOPHH, CJIOBECHOCTU. B paMkax 1aHHOrO Kypca
ydaluuecss OBJIAACBAIOT YHUBEPCAIbHBIM S3BIKOM COBPEMEHHOW HAayKH, KOTOpas
(bopMynupyeT CBOM JOCTHKEHUS B MAaTEMaTHYECKOU popme.

Kypc anredpsl 1 Hayasl MaTeMaTHYeCKOTO aHAIM3a 3aKJIabIBA€T OCHOBY JIf
YCHEIIHOTO OBJAJCHHUS 3aKOHAMU (PU3UKH, XUMUHU, OUOJIOTHHM, TOHUMAaHUS
OCHOBHBIX TEHJICHIIMM 5SKOHOMUKM M OOIIECTBEHHOM JKWU3HHM, IO3BOJIET
OpPUEHTHPOBATHCS B COBPEMEHHBIX IHU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOJb30BaTh MX B IIOBCEIHEBHOM KXW3HHU. B TOXKE BpeMs OBJIAJICHHE
aOCTpaKTHBIMM U JIOTMYECKHM CTPOIMMH MaTeMaTHYECKUMHU KOHCTPYKIUSIMU
pa3BUBaeT yMEHHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTD
YTBEPKJICHUSI, UCTIOJIb30BaTh 0000IIEHNE U KOHKPETH3aLMI0, a0CTparupoBaHue u
aHaJIOTHI0, (OPMUPYET KPEaTUBHOE M KPUTHUECKOE MBIIIIEHHE. B xone u3yueHus
anreOpsl M HavyaJl MaTEMaTUYECKOro aHajiu3a B CTaplied IIKOJe YydJalluecs
MOJYYalOT HOBBIM ONBIT PEMIEHUS MPUKIAAHBIX 3a0a4, CaMOCTOSITEIbHOIO
MIOCTPOCHUSI MATEMaTHYECKHX MOJEIEH pPEaNbHBIX CUTYallMi M WHTEpPHpETalun
IIOJIyYEHHBIX  PELICHUM, 3HAKOMATCA C  NPUMEpaMH  MaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM B TPHUPOAE, HAYKE M B MCKYCCTBE, C BBIJAIOIIMMUC
MAaTeMaTUYECKUMU OTKPBITUSAMU U UX aBTOPAMHM.

Kypc obnamaer 3HAUUTENBHBIM BOCHUTATENIbHBIM MOTEHIIMAIOM, KOTOPBIN
peanu3yeTcsi Kak uepe3 y4eOHbId maTepuall, CrocoOCTBYIOMUNA (HOPMHUPOBAHUIO
HAyYHOTO MHUPOBO33pPEHUS, TaK U Yepe3 CHeHUPUKYy Y4eOHOH IesTeNbHOCTH,



Tpebyroleit CaMOCTOATEIILHOCTH, AKKypaTHOCTH, IIPOIOJKUTEIBHON
KOHIIEHTPAalM¥ BHUMAaHUs U OTBETCTBEHHOCTH 34 ITOJIyYEHHBINA PE3YJIbTAaT.

B ocHoBe meToanku 00y4deHus anredpe 1 HayalaM MaTeMaTHYeCKOro aHaInu3a
JI€KUT AESITEIbHOCTHBIN MPUHIUI 00YUEHMS.

Crpykrypa Kypca «AnreOpa 1 Hayanaa MaTeMaTUYECKOTO aHAJIN3a» BKIKOYAET
CIEAYIOUIME COAEPKATENBHO-METOANYECKAE JIMHUM: «Yucila W BBIYHUCICHUSY,
«DyHKIUYN U rpadukm», «YpaBHEHUS U HepaBeHCTBay, «Hayana maTemaTrueckoro
aHanu3a», « MHOXKeCTBa U JIOTMKa». Bce OCHOBHBIE COAEPKATEIbHO-METOAUYECKNE
JUHUM M3y4aroTCsd Ha MNPOTSDKEHUU JBYX JieT OOydeHus B CTapuieil IKoJe,
€CTECTBEHHO JONOJIHAA APYT ApYyra U IOCTENEHHO HACHIIIAsiCh HOBBIMM TEMaMH U
pasnenamu. J[aHHBIN Kypc SIBISI€TCSI MHTETPATUBHBIM, MOCKOJBKY OOBEAUHSET B
cebe coaepxkaHHE HECKOJbKHX MaTeMaTUYeCKUX JUCLUUIUIMH:  anrelpa,
TPUTOHOMETPHSI, MATEMAaTUYECKUNA aHAIU3, TEOPUS MHOXKECTB U ap. 1o mepe Toro
KaK yyaliuecs OBJIaJIeBalOT BCE OoJiee MHMPOKUM MAaTEMAaTHUYECKUM almaparoM, y
HUX T[OCJIEeNOBaTeNIbHO (OPMUPYETCS U COBEPUICHCTBYETCS YMEHHE CTPOUTH
MAaTeMaTHYECKYIO MOJIENb PEAIbBHOW CUTYallu, IPUMEHATh 3HAHMS, IIOJIyYEHHBIE B
Kypce «Anrebpa W Hayaga MaTeMaTHYECKOTO aHaiuu3a», M pelIeHUs
CaMOCTOSITENIBHO  C(HOPMYJIMPOBAHHOW MaTeMaTW4YeCKOM 3ajady, a 3aTeM
VHTEPIPETUPOBATH NIOJYYCHHBIN PE3YJIBTAT.

CopepxxarenbHO-MeTOAMYECKas JIMHUAA «HUucna U BBIYMCIECHUS) 3aBEPIIACT
(¢bopMUpOBaHNE HABBIKOB UCIHOJIB30BAHUS ACHCTBUTEIbHBIX YHUCEN, KOTOPOE ObLIO
HA4YaTo B OCHOBHOM IkoJie. B crapmiell mkose oco0oe BHUMaHHUE YIENSIETCA
(OpMUPOBAHNIO TPOYHBIX BBIYUCIUTENBHBIX HAaBBIKOB, BKJIOYAIOUIMX B ce0s
UCIIOJIb30BaHUE pAa3IMUYHBIX (OpM 3amucu JEHCTBUTENIBHOTO 4YHCIA, YMEHHE
pPallMOHAJIBHO BBINOJHATh JIEUCTBUS C HHUMH, Je€JaTh NPUKUIKY, OLICHUBATH
pe3ynpTaT. OOydarommecss MOMY4YalOT HAaBBIKU MPUONMKEHHBIX BBIYUCICHHM,
BBIMIOJIHEHMsI JEHCTBUM C YHCJIAMM, 3allUCAaHHBIMM B CTaHAAapTHOW (opme,
VCITOJIB30BAHUSI MAaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAXKCHUM.

JIuHnsa «YpaBHEHHs M HEPABEHCTBA» PEAIM3YETCS HA NPOTSHKEHUH BCETO
oOydeHHss B CTapuieil MIKoJie, MOCKOJbKY B KaXXKIOM paszfelie IporpaMMbl
NPEIYCMOTPEHO PELIEHHE COOTBETCTBYIOIMX 3afad. OOydaromuecs: OBIAJeBatOT
pa3IMYHBIMM METOJAMM PELIEHUS LEJbIX, PAlUOHAIBHBIX, HWPPALUOHAIBHBIX,
[OKAa3aTeNbHbIX, JIOTApU(PMUUECKUX UM  TPUTOHOMETPUUYECKUX  YPABHEHMH,
HEPABEHCTB U UX cucTeM. [loydeHHbIe yMEHNs HCTIOJIB3YIOTCS IIPU UCCIIEA0BAHNN
(GYHKIMI ¢ MOMOUIBIO MPOU3BOIHOM, PEHICHUH MPUKIAAHBIX 3a7ad U 3a7ad Ha
HaxXOXJECHWE HaumOOJBIIMX W HAaUMEHbIIMX 3HaueHu ¢yHkouu. JlaHHas
coJlep)KareibHasl JIMHUSA BKJIKOYAeT B ce0d Takke (QOpMUPOBAHUE YMEHMH
BBINOJHATh pacdy€rsl 1Mo (opMysiaM, IpeoOpa3oBaHUsl LENbIX, PAalMOHAIbHBIX,
VUPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUM, A TAaKXKE BBIPAXKCHUU,



COJlepKalMX CTerneHn u Jjorapudmel. brnarogaps u3yudeHuio anreOpandecKkoro
MaTepuasa IpOUCXOANT AalibHENIIee pa3BUTHE AITOPUTMHUECKOTO U a0CTPAKTHOTO
MBILIUICHUS ydaluxcs, (HOPMHUPYIOTCS HAaBBIKH JEAYKTUBHBIX PACCYXKICHUM,
paboTbl C CHUMBOJIbHBIMU (OpMamu, TMPEJCTABICHUS 3aKOHOMEPHOCTEH W
3aBUCUMOCTEHN B BUJIE PABEHCTB U HEPABEHCTB. AJreOpa npeaiaraeT 3QdeKTUBHbIC
UHCTPYMEHTBI [UIsl PEIICHUS MPAKTUYECKUX M EeCTEeCTBEHHO-HAY4YHBIX 3ajad,
HaTJISIHO J€MOHCTPUPYET CBOM BO3MOKHOCTHU KAaK SI3bIKA HAYKH.

CopepxxarenbHo-MeToauueckass JuHUA «DyHKUUM U TpaQuKU» TECHO
NeperuieTaeTcs ¢ IPYruMHU JIMHUAMH Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 3a/1a€T
MOCJIEIOBATEIBLHOCTh U3YUEHUs MaTepuaiia. M3yueHue cTeneHHoM, MoKka3aTeaIbHOM!,
Jgorapu(pMUUECKON U TPUTOHOMETPUYECKUX (YHKIUH, UX CBOWCTB U T'Pa(UKOB,
UCIIONb30BaHue (QDYHKIUHN Ui peleHus 3a7ad U3 APYTruX Y4eOHBIX MPEAMETOB U
peaTbHOM KU3HU TECHO CBA3aHO KAaK C MATEMaTHYECKMM aHalIM30M, TaK U C
pelieHueM ypaBHEHU W HepaBeHCTB. [Ipu sTomM Oo0JbIIOe BHUMAHHE YACNSETCS
(bopMUPOBAHUIO YMEHHMSI BEIpaXKaTh (POPMyIaMH 3aBUCUIMOCTH MEXKIY Pa3InIHbIMU
BEJIMYMHAMH, UCCIENOBaTh TMOJy4YeHHbIEe (YHKIMU, CTPOUTh UX TpaduKu.
Marepuai 3Toi coaepKaTeabHOM JIMHUY HALIEJIEH HA PA3BUTHE YMEHUN U HABBIKOB,
MO3BOJISIONIMX BBIpAXaTh 3aBUCUMOCTH MEX]ly BEJIMYMHAMHU B Pa3IMUHON Qopme:
aHAJUTUYECKOM, rpaduueckoil © ciioBecHOW. Ero wusydenume crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBINIIEHUS, CIOCOOHOCTH K OOOOIIECHUI0 U
KOHKPETH3AI[1H, UCIIOJIb30BAHUIO aHAJIOTHIA.

CopepxxarenbHas JuHug «Hadana MareMaTnyeckoro aHajin3a» MO3BOJISET
CYILIECTBEHHO PACIIMPUTH KPYT KaK MaTeMaTHYEeCKUX, TaK M MPUKIAIHBIX 3a7ad,
JOCTYITHBIX 00YYalolIUMCsl, Y KOTOPBIX MOSBIIAETCS BO3MOXKHOCTh UCCIEA0BATh U
cTpouTh rpaduku QyHKIHUNA, ONIPEACTIATh X HAUOOIBIIINE M HANMEHBIITNE 3HAUYCHNUS,
BBIUUCIATH Iom@aan Guryp u oObEMBI Ted, HAXOAUTb CKOPOCTH U YCKOPEHHUS
npoiieccoB. JlaHHasi conaep:kaTesibHas JIMHUS OTKPBIBAET HOBBIE BO3MOKHOCTHU
NOCTPOEHUSI MaTEeMaTUYECKUX MOJENeH pealbHbIX CUTYyallud, HaxXO0XJIEHUs
HAWIYYILIEro pelieHrsl B MPUKIATHBIX, B TOM YHCJE COLUATIbHO-IKOHOMUYECKUX,
3aJa4ax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTHMYECKOTO aHallu3a CIOCOOCTBYET
pa3BUTHIO A0CTPAKTHOTO, (POPMAIbLHO-IOTUYECKOTO U KPEATUBHOTO MBIIIJICHHUS,
(bopMHpPOBaHUIO YMEHUMN paclio3HaBaTh MPOSBICHUS 3aKOHOB MAaTEMAaTUKU B HAyKe,
TEXHUKEe M HucKyccTBe. OOywaromuecs Y3HAIOT O BBIJAIOIIUXCSA pe3yJbTaTax,
MOJTyYEHHBIX B XOJI€ Pa3BUTHSI MaTEMATHKHU KaK HAyKH, U UX aBTOPaX.

ConepxarenbHO-MeTOIMYecKas JIMHUS «MHOXKeCTBa U JIOTHKa» B OCHOBHOM
MOCBSLIIEHA  dJJEMEHTaM  TEOpUM  MHOXKECTB. TeopeTMKO-MHOKECTBEHHbBIE
MPEICTABICHUS MPOHU3BIBAIOT BECh KYPC IIKOJBHON MAaTeMaTHKU M MpeJiararoT
HanOoJiee YHUBEPCAIbHBIN A3BIK, OOBEAUHSIONMN BCE pa3/iesibl MAaTeMaTUKU U €€
NPUJIOKEHUH, OHU CBSA3BIBAIOT PA3HbIE MAaTEeMAaTUYECKUE AMCLMILIUHBI B €IUHOE



uenoe. 11o3atoMy BaXHO JaTh BO3MOXKHOCTH IIKOJIBHUKY ITOHUMAaTh TEOPETHUKO-
MHO>XECTBEHHBIM SI3bIK COBPEMEHHON MaTEeMaTUKH M HCIOJIb30BAaTh €ro s
BBIPAKEHHSI CBOUX MBICIIEH.

B kypce «AnreOpa u Hayaia MaTeMaTHYECKOrO aHaIKW3a» MPUCYTCTBYIOT
TAaK)K€ OCHOBbI MATEMaTUYECKOTO  MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
chopMUPOBATh HABBIKH MOCTPOCHUS MOJIETICH peasbHbIX CUTYalUi, UCCIIEIOBAHUS
3TUX MOJENel C MOMOUIbIO ammapaTa aiareOpbl U MaTeMaTUYecKOro aHaiau3a U
MHTEPIPETALNUN MTOJYYEeHHBIX pe3yabTaTOB. Takue 3aaHus BIUIETEHbI B KaXIbIA U3
pa3zienoB MporpaMMbl, TOCKOJIBKY BECh MaTEpHUaJl Kypca IUPOKO UCTIONb3YETCs JJIs
pelieHuss TpUKIaAHbIX 3anad. [Ipu peleHud peanbHBIX NPAKTHYECKUX 3a]ad
ydanecs: pa3BHBAIOT HAOJIIOAATENbHOCTh, YMEHHE HAXOAWTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, MCIOJIb30BaTh AHAJIOTHIO, 0000IIAaTh U KOHKPETH3UPOBATH
npobiemy. JlesTreabHOCTh MO (OPMUPOBAHUIO HABBIKOB PEIIEHUS MPUKIIATHBIX
3a/1a4 OpraHu3yeTcsl B MPOIECCe M3YyUYEHMsI BCEX TeM Kypca «Asrebdpa v Hayaia
MaTEMaTUYECKOTIO aHAIU3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B y4uebHOM miiaHe Ha M3y4deHUE Kypca aireOpbl U Ha4al MaTeMaTHYeCKOTO
aHajau3a Ha 0a30BOM YpPOBHE OTBOJUTCS 2 yaca B Hejento B 10 kimacce u 3 yaca B
Henemo B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KITACC

Yuciaa v BBIYUCICHUSA

Paunonansubie uncna. OOBIKHOBEHHBIE W JIECATUYHBIE APOOU, MPOIEHTHI,
OECKOHEUHbIE  MepuoAuvecKkue aApodu. ApudMeruyeckue  omnepanuu ¢
palMoOHANIbHBIMU YHUCIIAMU, TPE0Opa30BaHMs YUCIOBBIX BhIpakeHu. [Ipumenenue
Ipobeil 1 MPOLEHTOB JJIsl PEllIeHUs] MPUKIAAHBIX 337a4 U3 Pa3IUYHBIX OTpaciei
3HAHUM U PEAIbHOM KU3HH.

JelictBuTenpHble 4nciia. PalnyoHanbHBIE W UppAlMOHAIBHBIE YHKCIIA.
Apudmernueckre omnepaudd ¢ JIeUCTBUTENbHBIMU yuciaamu. [IpubnuxéHHbie
BBIYMCIIEHNS, IPABUIIA OKPYIJIEHUS, IPUKUAKA U OLIEHKA PE3YJIbTAaTa BIYMCICHHM.

Cremenp ¢ menbiM  mokazateneMm. CranmaptHas  Qopma  3amucu
JNEHUCTBUTENHLHOTO uncia. Vcmonp3oBaHwe mOAXOASIIe  (HOpMBI  3amucH
JNEWCTBUTEIBHBIX YHUCEN MJIs PEIICHUS NPaKTUYECKUX 3aJad U IPEACTABICHUS
JAHHBIX.

ApudpmeTnuecknii  KOpeHb  HaTypaidbHOM  cremeHd.  JledcTBus  c
apu(MEeTHIECKUMU KOPHSIMHU HATYpaJIbHOM CTETIECHU.

CHHyC, KOCHHYC M TaHI€HC YHCIIOBOIO apryMeHTa. APKCHUHYC, apKKOCUHYC,
apKTaHI€HC YHCIIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPA30BAHHUS.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OcHOBHbIE
TPUTOHOMETPUUECKUE (POPMYIIBI.

VYpaBHeHue, KopeHb ypaBHeHUs. HepaBeHCTBO, penieHue HepaBeHcTBa. MeTon
WHTEPBAJIOB.

Pemenne nenbix u [poOHO-pALIMOHANBHBIX YPaBHEHUN U HEPABEHCTB.

Pemenune nppanmoHaibHbIX YpaBHEHUM U HEPABEHCTB.

Perienue TpuroHOMeTpUYECKUX YpaBHEHUM.

[IpuMeHeHNE ypaBHEHN U HEPABEHCTB K PEIIEHUIO MAaTEMAaTUYECKUX 3a71a4 U
3a]a4 U3 Pa3IUYHbIX 00JacTe HAyKU U peanbHOMN KU3HHU.

DOyHKIUMN U TPAPUKH

OyHkuusi, crnocodbl 3amanus GyHknuu. [paduk  dyskiuu. BzaumHo
oOpaTHbIe PYHKIIUHU.

OO6nacth omnpeneneHuss U MHOXKECTBO 3HaueHud (ynkumu. Hynmu QyHkiuu.
[TpoMexyTKH 3HAKOTIOCTOSIHCTBA. YETHBIE M HEUETHBIE (PYHKLIUU.

CrenenHast pyHKUHMS C HATypaJdbHBIM M IEJbIM MOKa3zarenaeM. E€ cBoiicTBa u
rpaduk. CoiicTBa U rpauK KOpHs 1-OM CTENEHHU.



TpuroHoMeTpudeckass OKPYXKHOCTb, OIPEACICHUE TPUTOHOMETPUUECKUX
(GYHKIIMI YHUCIOBOTO apryMEHTa.

Hauana MmaTeMaTH4eCKOr0 aHAIM3A

[TocnenoBaTenbHOCTH, CHOCOOBI 3a1aHUs MOCJEA0BATEIBbHOCTEN.
MOHOTOHHBIE OCIIENOBATEIBHOCTH.

ApudmeTrnueckast 1 reoOMeTpHUecKasi mporpeccuu. beckoHeuHo yObIBaromiast
reoMerpuueckas nporpeccusi. CyMMa O€CKOHEYHO YOBIBAIOIIEH T'€OMETPUUYECKOM
nporpeccur. dopMyna CIOXKHBIX HPOLEHTOB. MCIoOnb30BaHME MPOTrpECCHH IS
pELIEHHUs] peaJIbHBIX 3a/1a4 MPUKIAJHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHokecTBO, omnepanu HaJ MHOxecTBaMu. [uarpammbl Ditnepa—BenHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO ammnapara Uil ONUCAHUS pPealbHBIX
MPOLIECCOB U ABJICHUM, TIPU PEILICHUH 33/1a4 U3 APYrUX y4eOHbIX MPEIMETOB.

Onpenenenue, Teopema, CIEICTBUE, JOKA3ATENBCTBO.

11 KIIACC

Yucsa ¥ BIYMCICHUSA

Harypanbubie u nensie yncina. [Ipu3sHaku 1eIMMOCTH LENBIX YUCEN.

CreneHb ¢ pauMOHAIBHBIM NIOKa3aresieM. CBOMCTBA CTEIICHH.

Jlorapugm uucna. JlecaTuyHble U HaTypajabHbIE JOrapu(MBbI.

YpaBHeHUS U HEPABEHCTBA

[TpeoOpa3zoBanue BbIpax)eHH, COIEPIKALUX JOTapru(MBbI.

[IpeoOpa3oBaHre BBIpAXKEHUN, COAEPXKAIIUX CTENEHH C PaAlUOHAIBHBIM
IIOKa3aTeJIEM.

[Ipumeps! TPUTOHOMETPUUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YPAaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucreMbl TUHEHHBIX ypaBHEHUU. PellleHne NpUKIaIHbIX 33a4 C NOMOILBIO
CHUCTEMbI JIMHEHHBIX YPABHECHUM.

CucreMbl M COBOKYITHOCTH PALlMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

[IpuMeHeHne ypaBHEHNN, CUCTEM U HEPABEHCTB K PELICHUIO MAaTEMAaTHYECKUX
3a]a4 U 3a]1a4 U3 Pa3IMYHbIX 00JacTel HAyKH U peabHOM KU3HHU.

DyHKUMH U TPaPUKHU

®ynkuus. [lepuonnyeckue pynkuuu. [TpomexyTkn MOHOTOHHOCTH (DYHKIIMH.
Makcumymsl 1 MUHUMYMbI (yHKUMU. HamGonbiiee M HauMmeHbllee 3HAUEHUE
(GYHKIIMM HAa TPOMEKYTKE.

Tpuronometrpuyeckue GyHKINH, UX CBOWCTBA U TPapUKH.

[ToxazarenbHast u norapudmuyeckas GyHKIUU, UX CBOWCTBA U IpaUKH.



Hcnonp3oBanue rpadukoB (PYHKIMA A7 pelIeHUs] YPaBHEHUN W JTMHEHHBIX
CHCTEM.

Hcnons3oBanue rpadukoB (yHKUMNA Ui HCCIENOBAHUS TPOIECCOB U
3aBUCUMOCTEHN, KOTOPBIE€ BO3HHUKAIOT MPU PEIICHUU 3alad U3 APYruX y4eOHbIX
MPEAMETOB U PEATbHON KU3HMU.

Hayaja MaTeMaTH4eCcKOro aHajn3a

HenpepriBabie ¢pyHKIIMU. MeToa HHTEPBAJIOB /7Sl PELICHHS] HEPABEHCTB.

[IpousBonnass  ¢yHkuuu. ['eomerpudyeckuii ©u  (QU3NUECKUNA  CMBICTT
MIPOU3BOIHOM.

[IpousBoaHbie  d7MeMEHTApHBIX  (QyHKUUHA.  DopMynbl  HAXOXKIACHUS
IIPOM3BOJHON CyMMBI, MPOU3BEICHUS U YACTHOTO (DYHKIIUHA.

[TpumeHeHne MPOU3BOIHON K UCCIENOBaHUIO (QYHKIMI HA MOHOTOHHOCTb U
skcTpeMyMmbl. Haxoxkaenue HanOoIbIIero 1 HAaMMEHbIIEro 3HaueHus (QyHKIMKU Ha
OTpE3KE.

[IpuMeneHne NPOU3BOJHOM U HAXOXKACHUS HAWJIY4dllIer0 pELICHHs B
NPUKIAIHBIX 3aJadax, [JIs ONPENENICHHS CKOPOCTH MpoLecca, 3aJaHHOIO
bopmynoit uiu rpadpuKoMm.

[TepBooOpazHas. Tabnuia mepBooOpa3HbBIX.

WNHuterpan, ero reoMeTrpuyeckuii W (Quanueckuid cMbIci. Berunciienue
uHTerpana no popmyne Herorona—JleitOnuna.



IIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue yqe6H0r0 npeamMcTa «Martemartuka» JOJIZKHO oOecrneynBaTh
AOCTHXKCHHUC HA YPOBHEC CPCIAHETO O6HI€FO O6paBOBaHI/I$I ciaeayromux JNIYHOCTHEIX,
MCTAIPCAMCTHBIX U IIPECAMCTHBIX O6paBOBaTeHBHBIX PE3YyJIbTAaTOB!:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpaMMbl yueOHOro TMpeaMmeTa
«Marematukay XapakTepu3yloTCs:

['paxganckoe BOCIIUTaHUE:

c(OPMUPOBAHHOCTHIO TPAKTAHCKON MO3UIUU 00YYAIOIIErocs KaKk aKTUBHOTO
U OTBETCTBEHHOTO UYJieHAa POCCHIMCKOrOo OOIIECTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (YHKIIMOHUPOBAHMS PA3JIUYHBIX CTPYKTYp, SBIICHUM,
NporeAyp TpaxIaHCKOro ooOmiecTBa (BbIOOPBI, OMPOCHl MU TIp.), YMEHHUEM
B3aMMOJICUCTBOBaTh C COIMAJIbHBIMM HWHCTUTYTAMH B COOTBETCTBUHU C HX
(GYHKIMSMU 1 Ha3HAUYCHUEM.

[TaTproTHyecKoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKOMN TPaXKAAHCKON MACHTUUYHOCTH, YBAKEHUS K
MPOLIJIOMY U HACTOSALIEMY POCCUMCKON MaTEMATUKH, IIECHHOCTHBIM OTHOILIEHUEM K
JOCTUKEHUAM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MaTEMaTUYECKOU IIKOJIBI,
K HCIOJIb30BAHUIO ATHX JOCTHKEHHMM B JPYrHX HayKax, TEXHOJOTHUAX, chepax
HKOHOMMUKHU.

JlyXOBHO-HPaBCTBEHHOTO BOCITUTAHUSI:

OCO3HaHUEM JTyXOBHBIX LEHHOCTE! POCCHIICKOTO Hapo/a;
c(OpPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OTUYECKOTO  IOBEACHUA,
CBSI3aHHOTO C MPAKTUYECKUM NPUMEHEHUEM JOCTHKEHUM HAYKU U JIeATEIbHOCTHIO
y4€HOr0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO OYyAYIIETroO.

DcTeTHYecKoe BOCIUTAHUE:!

ACTETUYECKUM OTHOIIEHUEM K MHUPY, BKIIIOYAsl 3CTETUKY MaTeMaTUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 334, PEIICHUH, PACCYKACHUN; BOCTIPUUMYHUBOCTHIO
K MaTeMaTHYECKUM acCleKTaM Pa3IUYHbIX BUIOB UCKYCCTBA.

®duznyeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO yMEHHUSI TPUMEHATh MaTEMaTUYECKWE 3HAHUSA B
MHTEpecax 3J0pOBOro U 6€30MmacHoro oopasa >KU3HU, OTBETCTBEHHOTO OTHOLIEHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHUE, COATAHCUPOBAHHBIN PEKUM 3aHATHA U
OT[IbIXa, peryJisipHas (pu3nuecKast akTUBHOCTD); (PU3UYECKOTO COBEPIICHCTBOBAHMS,
IIPU 3aHATUAX CIOPTUBHO-03]0POBUTEIBLHON JIEATEbHOCTHIO.

TpynoBoe BoCTIUTaHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTH TPYAOJIOOUS;, MHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPUIOKEHUSIMH, YMEHHEM COBEpINAaTh OCO3HAHHBIA BBIOOD
Oynymeit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE J>KM3HECHHBIC IIJIAHBI;
TOTOBHOCTBIO U  CIIOCOOHOCTHIO K MaTeéMaTHYeCKOMY OOpa30BaHHIO U
caM000Opa30BaHUIO HAa TPOTSHKEHWH BCEM JKU3HU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIIEHUH MPAKTUYECKUX 3a/1a4 MAaTEMATHYECKON HAIPABJIECHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHHE:

c(hOPMUPOBAHHOCTHIO HIKOJOTHUECKON KYJIbTYpbl, MOHUMAHHUEM BIIUSHUS
COLUAIBHO-D)KOHOMUYECKUX TMPOILIECCOB HA COCTOSIHUE MPUPOJHONU U COIMATIBHOU
Cpempl, OCO3HAaHMEM TJIOOAIBHOTO XapaKTepa JKOJOTHYECKUX MPOoOJeMm;
OpPUEHTAMEN HAa NPUMEHEHHE MATEMAaTUYECKHWX 3HAHWM ISl PEIICHUs 3a/1a4 B
00J1acTH OKPY>KaIOIIEeH Cpeibl, TIIaHUPOBAHUSI TIOCTYIKOB U OIICHKH WX BO3MOXHBIX
MOCJIEACTBUN JISI OKPYKAOIIEU CPEIBI.

[{eHHOCTH HAYYHOTO MTO3HAHUS:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHSI HAYKH W  OOIIECTBEHHOW MPAKTHKH, [MOHUMaHUEM
MaTeMaTHYECKOW HayKH Kak cdepbl 4YemoBEeUeCKOW IesATEeNIbHOCTH, JTarnoB €€
pa3BUTUA W 3HAYMMOCTH [JIi PAa3BUTUA IMBUIM3ALMU; OBJIAJICHUEM SI3BIKOM
MAaTEMATUKH W MaT€MaTUYECKOM KyJIbTypOM KakK CpPEICTBOM MO3HAHUA MHPA;
TOTOBHOCTBIO OCYIIECTBIAATH IMPOEKTHYIO M MCCIIEIOBATEIBCKYIO JESITEIbHOCTh
WMHJIMBUIYAJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATHI

MerarnpegMeTHbIE PE3YJIbTAThl OCBOCHMS MPOrpaMMbl y4e€OHOTo MpeaMera
«Marematuka XapaKTEPUIYIOTCS OBJIQICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHBIMU  OeliCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKATMUGHBIMU
0elcmBUAMU, YHUBEPCATIbHBIMU Pe2YIIMUBHBIMU OelCMBUIMU.

1)  Vuusepcanvnuvie = nosmaeamenwvmvle  Oeticmsus,  obecneuusaom
Gdopmuposanue 6a308blX KOSHUMUBHLIX HNPOYECCO8 00yYaowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL — OKpYJCaAlowe2o  Mupa;,  NpUMeHeHue  J102U4eCKUX,
UCCTIe008aMENbCKUX ONepayull, yMeHutl pabomams ¢ ungopmayueti).

ba3oBele jornueckue AeUCTBUSA:

e BBIBIISITh U XapaKTEPU30BaTh CYLIECTBEHHbIE MPU3HAKA MAaTEMAaTUYECKUX
00BEKTOB, MOHATHUHA, OTHOIIEHUWA MEXIY MOHATHAMU; (DOpPMYyIUPOBAThH
OTIpeNIeTICHUs]  MOHATWN;, yCTAHABIMBATH CYIICCTBEHHBIM  TMPU3HAK
KJIacCU(pUKALMU, OCHOBAHMUSA HJii OOOOIICHHS W CpPaBHEHUS, KPUTEPHUH
IIPOBOJIMMOTI0 aHAJIN3A;



BOCIIPUHUMATh, (OpMyIUpOBaTh MW  TPEOOpa30OBHIBATH  CYKICHHS:
YTBEPAUTEIbHbIE W OTPHUIIATEIbHBIC, CAMHUYHBIC, YaCTHBIE W OOIIHE;
YCIIOBHBIC;

BBISIBJSITH ~ MaT€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aHMMOCBSI3M U
NpoTUBOpeursi B (akTaxX, AaHHBIX, HAONIONECHUSAX W YTBEPKICHUSIX;
npeasiaraTh KpUTEPUH JIJIS1 BBISIBJICHUS 3aKOHOMEPHOCTEH M TPOTUBOPEUHIA,
JienaTh BBIBOABI C HWCIIOJIB30BAHWEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUCHHA, YMO3aKIIFOUEHUH 110 aHAJIOTHH;
IPOBONTH CaMOCTOSITEIIHO J0Ka3aTeNbcTBA ~ MaTEeMaTHYECKUX
YTBEPXKACHUNA (MIPSAMBbIE U OT MPOTUBHOTO), BHICTPAWBATh apTyMEHTAIIHIO,
NPUBOJUTHh TPUMEPHl M KOHTPIPUMEPHI; O0OOCHOBHIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJIBI;

BBIOMpATh CIOCOO pelieHuss y4eOHOM 3ajiaud (CpaBHMBATh HECKOJIBKO
BApHAHTOB pEIICHHs, BHIOMpaTh HambOoNee NOAXOAAIMNA C y4ETOM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBrie HCCICAO0BATCIbCKHUC I[GflCTBHH:

WCITOJIb30BaTh BOTPOCKHI KaK MCCIIENOBATEIHCKAN WHCTPYMEHT IO3HAHMS,
dbopMyIUpOBaTh BOIPOCH], (UKCHUPYIOIIHME MPOTUBOPEUUE, MPOOIEMYy,
yCTaHAaBIMBaTh HMCKOMOE€ MW  JaHHoe, (GOpMHUPOBATh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHHUE;

IPOBOIUTH CaMOCTOSITEIIEHO CIUTAaHUPOBAHHBII OKCIIEPUMEHT,
UCCJICIOBAaHUE TI0 YCTAHOBIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTro
o0beKTa, SBJICHHS, TMPOIECCA, BBIABICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMHU, SIBJICHUSMH, TIPOIIECCAMU,

CaMOCTOSITENIbHO (hOPMYTHPOBATH 0OOOIIICHNS W BBIBOJBI TIO PE3yIbTaTam
MPOBEAEHHOTO HAOIIOEHUS, WUCCIEAOBaHUS, OICHUBATH JOCTOBEPHOCTH
MIOJTyYEHHBIX PE3yJIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IIPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TpOIlecca, a TaK)Ke BBIIBUTATH
MIPEANOJIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIIOBHSIX.

PaboTa ¢ uadopmanueii:

BBISIBJIATH e(pUIUTHI HH(GOPMALIMH, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETa HA
BOIIPOC U JJIsl PELLICHUS 3a/1a4u;

BbIOMpaTh ~ WMHGOpMAIMIO M3  HCTOYHUKOB  pPA3JIMYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIIUIO
pa3IMYHBIX BUAOB U (HOPM MpeICTaBICHHUS;

CTPYKTYPUPOBaTh HHPOPMALIUIO, MPEJCTABIATh €€ B Pa3IMUHbIX (opMax,
WTIOCTPUPOBATH Tpaduuecky;

OLICHUBATh HaJIEKHOCTh uHdopMaIu 1o CaMOCTOSITEIILHO
c(hOpMyIIMPOBAHHBIM KPUTEPHUSIM.



2) VuusepcanvHvie KOMMYHUKAMUGHble  OelCmeUs, 00ecnevusarom
copMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VHAIOUJUXCSL.

Oouenue:

e BOCIPUHUMATH U GOPMYIHPOBATH CY>KJICHUS B COOTBETCTBUU C YCIOBUSIMU
U 1eJIIMU OOILIEHHUS;, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M MTUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOMY PEIICHUS
3a/1auyu, KOMMEHTHUPOBATh TIOJyYCHHBIN PE3yJIbTaT;

e B X0/€ 00CYXXJI€HUS 337]aBaTh BOIPOCHI [0 CYIIECTBY 00CYX IAEMOIl TEMBI,
npo0sIeMBbl, pelIaeMoi 3a/1auu, BbICKa3bIBaTh UAECH, HAIICJICHHbIE HA TTOUCK
pEelIeHUs; COMOCTaBIATh CBOM CYXACHHS C CYXACHUSAMHU APYTHX
YYaCTHUKOB JHasiora, oOHapyXUBaTh pa3MnyMe M CXOJCTBO MO3HIIMIA; B
KOPPEKTHOH opme popMyaupoBaTh pa3HOTIACHS, CBOH BO3PAKECHHUS,

e TMpPEACTABIATh  PE3yJNbTAaThl  pEUIeHUS  3a/Jaud,  OKCIIEPUMEHTA,
UCCJIeIOBAHMUSI, TPOEKTA; CAMOCTOATENbHO BEIOMPATh (POPMAT BHICTYIUICHUS
¢ Y4€TOM 3a7a4 MPEe3eHTAIMH U OCOOCHHOCTEN ayUTOPHH.

CoTpyaHU4ECTBO:

e TIOHWMATh U MCTOJIH30BATh MTPEUMYIIIECTBA KOMAHTHON W WHIUBUYyIbHON
paboThl MpU pelIeHUU YYEOHBIX 3a/]ay; NPUHUMATh 1E€Jb COBMECTHOMU
NEeATEIbHOCTH, IUJIAHUPOBaTh  OpPraHU3alMI0  COBMECTHOM  paloThl,
pacmpeieniaTh BHIBI padOT, JOrOBapUBATHCS, OOCYKIaTh MPOIECC U
pe3yapTaT paboThl; 0000IIaTh MHEHUSI HECKOJIBKHUX JTFO/ICH;

e Y4acCTBOBAaTh B IPyNMOBBIX opMax padoThl (00CYXACHUSI, 0OOMEH MHEHUH,
«MO3TOBbIE€ WITYPMbD» W HHBIE); BBINOJHATH CBOIO YacTh pabOThl H
KOOPJIMHUPOBATh CBOU JIEUCTBHUS C APYTUMU YWICHAMH KOMaH/Ibl; OLICHUBATh
KayecTBO CBOEro BKJIaga B OOHIMI MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMO/ICHCTBUS.

3) Vuusepcanvnuvie pecynamusnsle oeiicmausi, obecnevusaom hopmuposarue

CMBLCI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranuzanus:

COCTaBIIAITH IJIaH, AJITOPUTM PELIECHUS 3a/1a4H, BEIOUPaTh CIOCO0 pELIeHHUS C
y4€TOM HMMEIOIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATHh BAPUAHTHI PEIICHUI ¢ y4ETOM HOBOW HH(OpMALIUU.

CaMOKOHTPOJIb:

e BJIAJAETh HAaBbIKAMH IIO3HABATEJIBbHON pEeQIEKCHH KaK OCO3HAHUS
COBEPIIIAEMBIX JIEUCTBUI U MBICIUTEILHBIX MPOIIECCOB, UX PE3YIHTATOB;
BJIAJETh CIIOCOOAMU CAaMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIIECCa U pe3yibTaTa
pelieHus MaTeMaTUYECKOM 3a/1au;



e TPEABHUAECTH TPYJHOCTH, KOTOPBIE MOTYT BOSHUKHYTH [P PELICHUH 3a1a4H,
BHOCUTH KOPPEKTHBBI B JICSITEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB,
JTAHHBIX, HAWJCHHBIX OMMUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIEHUBATH COOTBETCTBHE pE3YJNbTAaTa LEIHM U YCJIOBHUSIM, OOBICHATH
IIPUYHHBI TOCTHXKEHUSI WIM HEIOCTHXKEHUS PE3yJIbTaTOB JACATEIIBHOCTH,
HAXOJIUTh OMHOKY, AaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

IMPEAMETHBIE PE3YJIBTATDBI

OcBoenune yueOHOTO Kypca «Anredpa v Hadajga MaTEMAaTHYSCKOTO aHATH3a»
Ha ypOBHE CpemHero obmiero oOpa3oBaHUs JOHKHO 00€CIeYrBaTh JOCTHIKCHHE
CIIETYIOIINX TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KITACC

Yucia ¥ BIYMCICHUS

OnepupoBaTh MOHATUSAMH: PALMOHAIBHOE W JEWCTBUTEIIBHOE YHCIIO,
OOBIKHOBEHHAS U JECATUYHAS APOOb, TPOLIEHTHI.

BemonHate  apudmernyeckue — omepauud € palUMOHAIBHBIMM U
JNEWCTBUTEIBLHBIMU YUCIIAMHU.

BoinonusaTe npuOamkEHHbIE BBIUMCICHUS, UCIIONb3YS MpaBUia OKPYTICHHUS,
JeNaTh MIPUKUIKY U OLICHKY PE3YJIbTaTa BBIYNCICHUMN.

OnepupoBaTh IMOHATUSAMHU: CTENEHb C LEJNBIM IIOKa3aTesleM; CTaHAapTHAs
dopMa 3amucHu JIEHCTBUTENBHOIO 4YHCIA, KOPEHb HATypaJbHOW CTEIEHU;
UCIIOJIb30BATh MOAXOAAILYI0 (POPMY 3aMHUCH IEHCTBUTENBHBIX YMCEN AJISl PEIICHUs
IIPAKTUYECKUX 33/1a49 U MIPEACTABIICHUS TaHHBIX.

OnepupoBarh NOHATUAMU: CUHYC, KOCHHYC M TaHT€HC IPOU3BOJIBHOIO YIJIA,
UCIIOJIb30BAaTh 3aIMCh IIPOU3BOJIBHOIO YIJIa Yepe3 0OpaTHbIE TPUTOHOMETPUUECKHE
byHKIUH.

YpaBHeHMs U HEpaBeHCTBA

OnepupoBaTh NOHATHSMU: TOXKIECTBO, YPaBHEHUE, HEPABEHCTBO; LIEJIOE,
palMOHAIBHOE, UPPALMOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUIOHOMETPUYECKOE
YPaBHEHHUE;

BoimonusaTe npeoOpa3oBaHUsl TPUTOHOMETPHUUECKUX BBIPAKEHUH M peaTh
TPUTOHOMETPUYECKHUE YPABHEHUS.

BoimonusaTe mpeoOpa3zoBaHUs LETBIX, PAlMOHAIBHBIX W HPPAIMOHATBHBIX
BBIPQKECHUN U PEIIaTh OCHOBHBIE THUIIBI LIEJIBIX, PALIMOHAIBHBIX U UPPALMOHATIBHBIX
YPaBHEHU! U HEPABEHCTB.

[IprMeHATh ypaBHEHUS M HEPABEHCTBA JJI PELICHUS MAaTEMATUYECKUX 3a1a4
¥ 3a71a4 U3 Pa3IMYHBIX 00acTel HAYKH U PeasIbHOM KU3HU.



MopenupoBaTh pealibHbIC CHTyalldd Ha S3bIKe anreOphl, COCTaBISATH
BBIDAKCHUS, YPABHEHHUs, HEPABEHCTBA MO YCIOBHUIO 3aJa4d, HCCIEAOBAThH
MOCTPOEHHBIE MOJIENH C UCTIOJIH30BAHUEM aIlliapaTa anreopsol.

DyHKUMH U TPaPuKHU

OnepupoBaTh MOHATUAMU: (PYHKIHS, CIIOCOOBI 3aJaHusi (PYHKIMH, 001acTb
ONpe/eNieHus] U MHOXECTBO 3HAu€HUN QYHKIMH, rpaduk (QYHKIUH, B3aUMHO
oOpaTHble QYHKIIHH.

OnepupoBaTh MOHATUAMU: YETHOCTh U HEYETHOCTh (PYHKIMH, HYJIH (PYHKIIUH,
MIPOMEKYTKHN 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBath rpaduku GyHKIUN U1 PEIICHUS] ypaBHEHUM.

CtpouTh U 4uTaTh TPAPUKU JTUHEHHONW (PYHKIMH, KBaAPATUIHONW (PYHKIIHH,
CTENEHHOU (PYHKITUHU C TETBIM MTOKa3aTEIEM.

Wcnonb3oBath rpapukd (QyHKIUN Ui HMCCIENOBAaHUSA MPOIECCOB U
3aBUCUMOCTEN MpHU pElIeHUM 3a/Ja4d U3 JIPYruX y4eOHBIX MPEIMETOB U pealbHOU
KU3HH, BBIpAXaTh (HOpPMYyIaMU 3aBUCUMOCTH MEXKy BEIMUNHAMH.

Hauana MaTeMaTH4ecKOro aHajimn3a

OnepupoBaTh MOHSATUSMU: IOCJIEAOBATEILHOCTh, apudmeTnueckass W
reOMETPUYECKAsI IPOIPECCUMU.

OnepupoBaTh MOHATUAMH: OECKOHEUYHO YOBbIBaOIas TreoMeTpuyecKas
porpeccusi, CcyMMa 0€CKOHEUHO YOBIBAIOIIEH T€OMETPUIECKON MPOTPECCHUH.

3amaBaTh MOCIEOBATEIBHOCTH PA3TUIHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA IIOCIEI0BATEIBHOCTEN U MIPOIPECCUN ISl PELLIECHUS
peabHbIX 3a/1a4y MPUKIIAJHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

OnepupoBatTh MOHATUSIMU: MHOKECTBO, OTIEPAIIMU HAJ MHOKECTBAMMU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anIapar A1l ONUCAHUS PEATbHbBIX
MPOLIECCOB U ABJICHUM, TP PELLICHUH 3a/1a4 U3 APYrUX y4eOHbIX MPEIMETOB.

OnepupoBaTb  NOHSATUAMMU: ONpeIeNICHHE, TeopeMa, CJIEACTBUE,
JI0OKa3aTeIIbCTBO.

11 KIIACC

Yucnaa v BBIYUCICHUSA

OnepupoBaTh MNOHATUSMHU: HATypaldbHOE, LEJIOE€ YHCIO; HCIOJIb30BATh
MPU3HAKU JIEJIMMOCTH LENBIX YUCEI, PA3JIOKEHUE YMCIIA HA MPOCThIE MHOKUTEIN
JUISL PEIEHUS 3a/1a4.

OnepupoBatTh MOHATHEM: CTETIEHb C PAIMOHATBHBIM MTOKA3aTEIIEM.

OnepupoBaTh MOHATHUSMU: JOrapu(pM UYHCIA, NECITHUYHBIE W HATypaJbHBIC
Jorapu@Msbl.

YpaBHeHUS U HEPABEHCTBA



[IpumensaTy cBoOWcTBa CTemeHW Ui NpeoOpa3oBaHUsl  BBIPAKECHUI;
ONEPUPOBATh NOHATHAMU: ITOKA3ATEIBHOE YPAaBHEHHME WM HEPABEHCTBO; pPEIIATh
OCHOBHBIE THUIIbI TOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BeinonHATe  npeoOpa3oBaHUs  BBIPAXKEHHUM, COJAEp)KalIUMX JIOrapu(Msl;
OIEepUPOBATh MOHATUAMMU: JIOTAPU(PMUUECKOE YPAaBHEHNE U HEPABEHCTBO; PEIIATh
OCHOBHBI€ TUIIBI JOTAPU(PMHUUECKUX YPAaBHEHUI U HEPABEHCTB.

Haxonute pemenus npocTenmmnx TPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMU: CHUCTEMA JIMHEUHBIX YPABHEHUN M €€ DPEIICHHE,
YCIIOJIB30BATh CUCTEMY JIMHEHWHBIX YPABHEHUN Il PELICHUS IPAKTUYECKUX 3a1a4.

HaxonuTte pemeHus npoCTEeHIIMX CUCTEM U COBOKYNHOCTEH pallMOHAIbHBIX
YPaBHEHHUM U HEPABEHCTB.

MopnenupoBaTh peajgbHble CUTyallud Ha S3bIKE aireOpbl, COCTaBIAThH
BBIDAKCHHSI, YPABHEHUS, HEPABEHCTBA M CHCTEMbl [0 YCIOBHIO 3aJayH,
UCCJIEI0BATh TIOCTPOEHHBIE MOJIENN C UCIIOJIb30BAHUEM ammapaTa ajareOpsl.

DyHKIUMN U TPAPUKH

OnepupoBaTh MOHATUSAMH: TEpUOAUYECKass  (QYHKIHA, TPOMEKYTKU
MOHOTOHHOCTH (YHKUMH, TOYKH OKCTpemMyMa (yHKUMH, HauOonbliee U
HauMEHbIlIee 3HAYeHHUA (QYHKIUU Ha MPOMEKYTKE; MCIONb30BaTh HUX A
UCCIIEI0BaHMsl PYHKIINHU, 3aJaHHON TpauKoOM.

OmnepupoBaTh MOHATHAMH: TpadUKU MOKA3aTEIbHOU, JOrapupMUUECKON U
TPUTOHOMETPUUYECKUX (DYHKIUH; N300pakaTh UX HA KOOPAWHATHOM MIIOCKOCTU U
VICIIOJIB30BATh JJIs PEUICHUS] YPABHEHUI U HEPABEHCTB.

N300paxaTh Ha KOOPAUHATHOM IJIOCKOCTU TpauKU JTMHEUHBIX YPAaBHEHUH U
VICITOJIB30BAaTh UX JUISl PELLIEHUS] CUCTEMBI JINHEWHBIX YPaBHEHUN.

Hcnons3oBath rpaduku (QyHKUMA Ui HCCIEAOBAHUS MPOLECCOB H
3aBHCHMOCTEH U3 IPYruX y4eOHBIX TUCHUIUINH.

Havyana MmaTeMaTH4eCKOro aHaJIu3a

OmnepupoBaTh MOHATUSAMU: HENpPEpbIBHAS (YHKIMS; IPOU3BOIHAS (DYHKLUY;
UCIIOJIb30BaTh TEOMETPUUECKUN U (PU3UUECKHI CMBICI POU3BOIHOM AJIsl PEIICHUS
3aj1ay.

HaxoauTh npon3BoAHbIE 3I€MEHTAPHBIX (PYHKIIUM, BBIYUCIATH IPOU3BOIHBIE
CYMMBI, IPOU3BEIECHUS], YACTHOTO (DYHKIUH.

Hcnonp30BaTh MPOU3BOIHYIO ISl UCCIIEN0BAaHUS (YHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, IPUMEHAThH PE3YyIbTaThl UCCIECIOBAHMS K IIOCTPOEHUIO Tpa(hUKOB.

Hcnonp30BaTh NPOM3BOAHYIO Ul HAXOXKACHUS HAWIY4YLIEro pEIICHUS B
IIPUKJIAAHBIX, B TOM YUCIIE COLMAIbHO-DKOHOMUYECKHX, 3a1a4ax.

OnepupoBaTh MOHATUSIMU: [E€PBOOOpa3Hasi M  MHTErpaj; IOHMMATH
reOMEeTpUUYECKUN U PU3NYECKUI CMBICI UHTErpaJa.



Haxoauts nepBooOpa3Hble 2IeMEHTAPHBIX (DYHKIUN; BBIYUCIISATh HHTETPA TI0
dopmyne HeroTona—JleitOHuma.

Pemate mpuknagHple 3aJa4d, B TOM YUCIE COIHAIbHO-DKOHOMHUYECKOTO U
(Gu3HUECcKOro Xapakrepa, CpeCTBAMH MATEMaTHYECKOTO aHAITU3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KoanuectBo 4acon
J:;',H HanmeHoBaHMe pa3ae/ioB H TeM NPOrpPaMMBbI Beero Konrtpoabubie  [IpakTudeckue
padoThI padoTsbI
MHoXkecTBa pallMOHAIBHBIX U I€UCTBUTEIIBHBIX YHCEI. 14 1 i
PannonansHble ypaBHEHHS 1 HEPABEHCTBA
2 Oynkiuu v rpaduku. CTENeHb ¢ IelbIM MoKa3aTeaeM 6 - -
3 Apudmernueckuil KopeHb n—oii crenenu. MppannonanbHble 13 1 i
YpaBHEHHUS U HEPABEHCTBA
®opmyJIbl TPUTOHOMETPUU. TPUTOHOMETPUYECKHE YPABHEHU S 22 1 -
ITocnenoBaTenbHOCTH U IPOIPECCUU 5 - -
[ToBTOpeHME, 0000IIEHNE, CUCTEMATH3aIIHsI 3HAHUN 3 1 -
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0




11 KITIACC

KosaunuecrBo yacos
JJ;',H HaumeHoBaHue pa3esioB M TeM NPOrpaMMBbl Beero KonTpoabubie  [IpakTHueckue
padoThI padoTsbI
1 CreneHb ¢ panoHaJIbHBIM TOKa3areneM. [lokazarenbHas 12 !
¢ynkuus. [lokasarenbHble ypaBHEHHUS U HEPABEHCTBA
) Jlorapudmuaeckas pynkmuus. Jlorapupmudeckne ypaBHEHUS U 12
HEpaBEeHCTBA
3 Tpuronomerpudeckue GyHKIUN U UX TPAPUKH. 9 |
Tpuronomerpuyeckue HepaBeHCTBA
4 IIpousBoaHas. [IpumeHeHne Npou3BOAHON 24 1
5 HuTterpan u ero npuMeHeHUs 9
6 Cucremsbl ypaBHEHUN 12 1
7 HarypanbHbie u 1ienbie yncina 6
8 [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUs 3HAHUH 18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0







