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MNOSACHUTEJBHASA 3AIIUCKA

PaGowas mporpamma y4uebHOTO Kypca «Anredpa u Havajla MaTeMaTH4eCKOro
aHanuzay» 0a30Boro ypoBHs mis oOywaromuxcs 10 —11 kmaccoB paspaboraHa Ha
ocHoBe DeepanbHOroO rocyaapCTBEHHOTO 00Pa30BaTEIbHOTO CTAaHAAPTa CPETHETO
oOmero oOpa3oBaHusi, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
NPEIBSIBIIEMBIX K MaTeMaTndeckoMy OOpa30oBaHHIO, W TPATUIUN POCCHUICKOTO
oOpa3oBanus. Peammsanmsi mporpammbl 00ecClieYMBAaET OBJIAJCHUE KIFOUEBBIMU
KOMIIETEHIIMSIMH, COCTaBISIONIMMH OCHOBY JJIsi CAMOPAa3BUTHS M HETPEPHIBHOTO
00pa3oBaHus, LUEIOCTHOCTh OOIIEKYJIBTYPHOIO, JUYHOCTHOIO U MO3HABATEIBHOIO
Pa3BUTHUS TUUYHOCTH 00yYaIOIIUXCA.

HEJIA U3YYEHUA YYHEBHOI'O KYPCA

Kypc «Anre6pa m Havana MareMaTH4YeCKOTO aHaIM3a» SBIAETCS OJHUM W3
HanOoJee 3HaYUMbIX B IPOrPAMME CTapIIEH MIKOJbI, TOCKOJIBKY, C OTHOM CTOPOHBI,
OH  o0ecreuMBaeT  HMHCTPYMEHTAJIbHYH0  0a3zy I  M3YyYEeHHMS  BCeX
€CTeCTBEHHO-HAyUYHbIX KYpPCOB, a C JIPYrOd CTOPOHBI, (DOPMHUPYET JIOTUYECKOE U
aOCTpaKkTHOE MBIIUICHUE YYalllUXCsl Ha YpOBHE, HEOOXOAMMOM JJisi OCBOEHUS
KypcoB HMH(GOPMAaTUKH, OOIIECTBO3HAHUS, HCTOPUH, CJIOBECHOCTH. B pamkax
JAHHOTO Kypca ydYalluecs OBJIaJEBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOMU
HayKH, KOTopasi JOpMYJIMpYET CBOU JOCTHKEHHSI B MaTeMaTu4deckon opme.

Kypc anreOpsl 1 Hauana MareMaTHYECKOro aHaju3a 3akKjaJblBaeT OCHOBY JIf
YCIEIIHOTO OBJIAJEHUS 3aKOHAMHM (U3MKHM, XUMUHU, OHMOJIOTMH, TOHHUMAaHUS
OCHOBHBIX TEHACHIMHA DJKOHOMUKA U OOILECTBEHHOW >KWU3HH, IO3BOJSET
OpUEHTHUPOBATHCSI B COBPEMEHHBIX LH(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIOJb30BaTh MX B IIOBCEIHEBHOM KU3HHU. B TOXe Bpems oBnaneHue
aOCTpakTHBIMM U JIOTMYECKH CTPOTMMH MaTeMaTHYEeCKUMH KOHCTPYKIMSIMU
pa3BUBaeT yMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTD
YTBEP)KJICHUSA, UCIIOJIb30BaTh 0000IEHNE U KOHKPETU3ALNIO, aOCTparupoBaHue U
aHaJIoTHI0, POpPMHUPYET KpeaTHBHOE M KPUTHUECKOE MBIIIIeHHE. B xoxe n3yueHus
anreOppl M HadaJl MaTeMaTUYeCKOro aHajiu3a B CTapuled MIKoJIe Yydyaliuecs
IIOJIy4arOT HOBBIM ONBIT PELICHUA MPUKIAAHBIX 3a7ad4, CaMOCTOATEIIBLHOIO
IOCTPOEHUS MaTeMaTH4eCKHX MOZEJEN pealbHbIX CUTyalUd W WHTEPIPETALHUU
NOJIyYEHHBIX  PELICHUM, 3HAKOMATCA €  INPUMEPAMM  MATEMATHYECKUX
3aKOHOMEPHOCTEM B TPUPOAEC, HAYKE M B MCKYCCTBE, C BBIJAIOIIMMUCS
MaTEMaTUYECKUMHU OTKPBITUAMH U UX ABTOPAMH.

Kypc obmagaer 3HaYMTENbHBIM BOCHHUTATEIbHBIM ITOTEHIIMAIOM, KOTOPBIN
peanu3yercsl Kak udepe3 yuyeOHbIM Mmarepuali, CrocoOCTBYIOIUN (OPMUPOBAHUIO
HAayYHOTO MHPOBO33pPEHHUS, TaK W 4Yepe3 CHeUu(PuKy ydyeOHOU [eATeNbHOCTH,



TpeOyromein CaMOCTOSITENIbHOCTH, AKKypaTHOCTH, MPOJIOJKUTEIIBHOM
KOHIEHTPALlUX BHUMAHHS U OTBETCTBEHHOCTH 3a MOJYyYEHHBIN pe3yibTar.

B ocHoBe Metoauku oOyueHusi anreOpe M HadajgaM MaTeMaTH4ecKoro
aHaln3a JISKUT JIeSITEIbHOCTHBIN MPUHIIUAI O0YYEHUS.

Crpykrypa Kypca «Anredpa 1 Hauaia MaTeMaTUYECKOTO aHAJIN3a» BKIOYAET
CIEAYIOIINE COAEPKATEIbHO-METOINUECKHE JUHUU: «YHucna U BBIYUCICHUSY,
«DyHK1MK U rpadpukny, «YpaBHEHUs U HEPaBEHCTBa», «Hauana maTemaTudyeckoro
aHanuza», «MHOXeCTBa U JIOTMKa». Bce OCHOBHBIE Co/lepKaTEIbHO-METOUYECKUE
JUHUU W3Y4aloTCsl Ha TPOTSHKEHUH JBYX JIET OOy4YeHHS B CTapIIei IIKOJIe,
€CTECTBEHHO JOMOJIHSS APYT JIpyra U MOCTENEHHO HACHIIIAsCh HOBBIMU TEMAMU U
paznenamu. JlaHHBIN Kypc SIBISIETCS MHTETPATHUBHBIM, MOCKOJIbKY OOBEAMHSET B
cebe coaepkaHWE HECKOJbKMX  MAareMaTH4YeCKUX JIMCUUIUIMH:  aireopa,
TPUTOHOMETPUSI, MAaTEMaTUYECKUI aHaliu3, TeOpUsi MHOXKECTB U Jp. [To mepe Toro
KaK ydallliecsl OBJIaJIEBAIOT BCE 0oJiee MIMPOKUM MaTEMaTUYECKUM anmnaparoMm, y
HUX TMOCIEA0BaTeIbHO (OPMHUPYETCS W COBEPIICHCTBYETCS YMEHHE CTPOUTH
MaTEMaTUYECKYI0 MOJIEIb PEAIbHOW CUTYalluH, IPUMEHSATh 3HAHUS, I0Jy4YCHHBIC B
Kypce «AnreObpa MW Hayajga MaTeMaTUYECKOro aHallu3ay, I peuieHus
CaMOCTOSITENIbHO  C(POPMYJIMPOBAHHON  MaTeMaTHMYeCcKOW 3aJadud, a 3aTeM
MHTEPIPETUPOBATH MOJIYYEHHBIN PE3YbTAaT.

ConeprkarenbHO-MeTOANYECKAsT JIMHUS «YWclia U BBIYMCICHUSD> 3aBEpILIACT
dbopMupOBaHUE HABBIKOB HCIIOIB30BAHUS JICUCTBUTEIBHBIX YUCEI, KOTOPOE OBLIO
HAuaTo B OCHOBHOW Ikose. B crapuieil mikoine oco00e BHUMaHUE YIEISETCS
(GhOpPMUPOBAHUIO TPOUYHBIX BBIYUCIUTEIHHBIX HABBIKOB, BKIIIOUAIONMIUX B CeOs
UCIIOJIb30BAHUE PA3UYHBIX (OPM 3amUCu JEHCTBUTEIHLHOTO YHCIIA, YMEHHUE
pPalMOHAJIBHO BBINOJHATh JEUCTBUA C HUMH, JAENarhb MPUKUAKY, OLICHUBATH
pesynbrar. OOyuaromecs MOAyYaroT HaBBIKM MPUOIMKEHHBIX BBIUYHUCICHUM,
BBITIOJIHEHUSL JCHUCTBUM C 4YHCIaMH, 3alUCaHHBIMU B CTaHIapTHOU (dopme,
UCIIO0JIb30BaHUSI MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YUCJIOBBIX BHIPAKEHUH.

JIunusg «YpaBHEHHSI M HEPABEHCTBA» PEAIM3YETCS HA MPOTSHKEHUU BCETO
oOyueHHs B cCTaplied WIKOJE, TMOCKOJIbKY B KaXJOM paszzelie MporpaMMbl
IPEeyCMOTPEHO PEIICHHE COOTBETCTBYIOUIMX 3aaad. OOyuaromuecs OBIaIE€BAOT
pa3IMYHBIMUA METOJIaMHM PEIICHUS IENbIX, PAlMOHAJBHBIX, UPPALUOHAIBHBIX,
MOKA3aTeIbHBIX, JIOTAPUPMUYECKMX ¢  TPUTOHOMETPUYECKHX ypaBHEHHH,
HEPaBEHCTB U UX cucteM. [loaydeHHble yMEHHS UCIIOJIb3YIOTCS MPU UCCIIETIOBAHUH
GYHKIMI C TMOMOIIBIO MPOU3BOIAHOM, PEIICHUU MPUKIAAHBIX 3a7a4 M 3a7ad Ha
HaxOXKJACHUE HauOOJbIIMX MW HAUMEHBIIUX 3HaueHWil QyHkuuu. JlaHHas
colepkarenbHas JIMHUAS BKIIOYAaeT B ce0s Takxke (opMUpoBaHHE YMEHHMA
BBITIONHATh pacu€Thl Mo ¢GopMysaM, MpeoOpa3oBaHUs IEJbIX, PalMOHAIbHBIX,
UPPALMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUN, a TaKKE BbIPaKCHUH,



COJIEpIKAIIMX CTENEeHUu U Jjorapudmbl. bmarogaps m3ydeHUIo anredpanyeckoro
Marepuaiga I[POUCXOAWT  JAaJbHEWIIEE  Pa3BUTHE  AITOPUTMUYECKOIO U
a0CTPaKTHOTO MBINUICHUS] yYalIuxcsi, (OPMUPYIOTCS HABBIKA JETYKTUBHBIX
paccyXJeHuil, paboTbl C  CUMBOJBHBIMH  (OpMaMu,  MPEACTABICHUS
3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJE PABEHCTB M HEpaBEHCTB. AnreOpa
npenjaraetr 3(QQGEeKTUBHbIE HHCTPYMEHTHI IS PEIICHHUs] MPAKTUYECKUX U
€CTEeCTBEHHO-HAYYHBIX 3a/1a4, HAIVISIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
sI3bIKa HAYyKHU.

ConepxarenbHo-MeToauuecKass JuHUS «DyHKIMM © TpaduK» TECHO
NEeperIeTaeTcs ¢ APyruMu JIMHUSIMUA Kypca, MOCKOJIbKY B KAKOM-TO CMBICJIE 33JaET
MOCJIEA0BATEIbHOCTh N3YUEHU MaTepuaia. M3yueHne cTeneHHoM, OKa3aTeIbHOM,
J0orapu(pMUYECKON U TPUTOHOMETPUUECKUX (YHKUUN, UX CBOMCTB M TpadHKOB,
UCIOJIb30BaHME (PYHKIMH JUIsl pelieHus 3aad U3 JpyruxX y4eOHBIX IPEIMETOB U
peaibHOM KU3HU TECHO CBS3aHO KAK C MATeMAaTHMYE€CKUM aHAJIM30M, TaK U C
perieHrueM ypaBHEHUN W HepaBeHCTB. [Ipu 3ToM 00ibIIOE BHUMAaHHE YICISIETCS
dbopMUpOBaHUIO  yMEHMsS  BbIpaXaTb  (GOpMyJaMU  3aBUCUMOCTH  MEXKIY
pa3IMUHBIMU BEJIMYMHAMH, MCCJIEIOBAaTh IMOJYyYeHHbIe (YHKIIUU, CTPOUTH HX
rpaduku. MaTtepuan 3Toi copepIKaTeIbHOW JTUHUU HAIICJICH Ha Pa3BUTHE YMCHHM
YU HaBBIKOB, TMO3BOJISIIOIIMX BbIPAXaTh 3aBUCHUMOCTH MEXAY BEIMYMHAMHU B
paznmuuHoi (popMe: aHATUTHUYECKOM, Tpaduyeckoll u cioBecHou. Ero umsyuenue
CIOCOOCTBYET Pa3BUTUIO  ANTOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
0000IIEHNIO M KOHKPETU3AIUH, UCTIOIh30BaHUIO aHAJIOTUH.

ConepxarenbHas JuHHAS «Hagama mareMarnyeckoro aHaiv3a» IO3BOJIAET
CYIIECTBEHHO PAacCUIMPUTh KPYr KaK MaTEeMaTUYECKUX, TAK U MPUKIATHBIX 3a]ad,
JOCTYIIHBIX OOy4YaroIIMMCS, Y KOTOPBIX MOSBISETCS BO3MOXKHOCTb MCCIIEAO0BATh U
cTpouTh rpaduku (QyHKIUN, omNpenensTh HUX HauOONbIIME W HaUMEHBIINE
3HAYEHMS], BBIYUCIATH IUIOMAIu (Quryp u oObEMBI Tell, HAXOAUTh CKOPOCTU M
yCKOpeHUsi mpoleccoB. JlaHHasi coaepxkaTesnbHasi JUHUS OTKPHIBAET HOBBIE
BO3MOXHOCTH IIOCTPOEHUSI MATEMATHUYECKUX MOJIeNIed pPealbHbIX CHUTYallHil,
HaXOXKJACHUS  HAWIYYlNIEro peleHus B  MNPUKIAAHBIX, B TOM  YHCIE
COLIMAIBHO-PKOHOMUYECKHX, 337a4aX. 3HAKOMCTBO C OCHOBAMH MaTreMaTUYeCKOTO
aHaiM3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (HOPMaIbHO-TOTHYECKOTO |
KPEaTUBHOTO MBIIUICHHUS, (OPMUPOBAHHIO YMEHHI pAclO3HaBaTh MPOSBICHUS
3aKOHOB MAaTe€MaTHUKU B HayKe, TEXHUKE M HCKyccTBe. OOywaromuecs y3HAIOT O
BBIJIAIOIINXCS PE3yIbTaTax, MOJYYEHHBIX B XO/€ Pa3BUTHSA MAaTEMAaTUKU KaK HAyKH,
U UX aBTOpax.

CopnepxarenbHO-MeTOANYECKas TUHUSA «MHOXKECTBa U JIOTHKa» B OCHOBHOM
NOCBSAIIEHA  3JEMEHTaM TEOPUUM  MHOXKECTB. T€OpETHKO-MHOXKECTBEHHBIE
NPEACTABIEHUS MPOHU3BIBAIOT BECh KypC WIKOJIBHON MareMaTUKHU U MPEAJIararoT



HanmOOoJIee YHUBEPCAIBHBIN S3bIK, OObETUHSIOMINNA BCE Pa3iesibl MaTeMAaTUKU U €€
NIPUJIOKCHH, OHU CBS3BIBAIOT Pa3HBIC MATEMAaTWYECKHUE TUCIUIUIMHBI B €IUHOC
nenoe. [losToMy BakHO  JaTh  BO3MOXKHOCTH — IIKOJIBHUKY  ITOHUMATh
TEOPETUKO-MHOKECTBEHHBIN SI3BIK COBPEMEHHOW MaTEMaTHUKU M HCIIOJIh30BAaTh €ro
JUTSI BBIPAXKEHUST CBOMX MBICIICH.

B xypce «Anrebpa m Hayaja MareMaTHYECKOTO aHAJIHM3a» IMPHUCYTCTBYIOT
TaK)kK€ OCHOBBI MaTeMaTHYCCKOTO  MOJICIUPOBAHUS, KOTOPBHIC IPU3BAHBI
chopMHpOBaTh HaBBIKU MTOCTPOCHUS MOJCIICH PEeaIbHBIX CUTYaITui, HCCIICIOBAHMS
ATUX MOJENIC C TOMOIIBIO armapara ajreOpbl ¥ MaTeMaTHYeCKOTO aHaiu3a U
WHTEPIPETALNN TTOJYYCHHBIX PE3YJIbTATOB. Takue 3aJaHus BIUICTEHBI B KaXKIbIH
U3 pa3eNioB MPOTPaMMBbl, TOCKOJIBKY BECh MaTepHall Kypca IHUPOKO UCIIONb3YeTCsI
JUTSL peIIeHUsT MMPUKIATHBIX 3a1a4. [Ipyu pereHnn pealbHbIX MPAaKTHYCCKUX 3a/1a9
ydamiiecs pa3BUBalOT HAOMIOMATeTbHOCTh, YMEHUE HAXOAMTH 3aKOHOMEPHOCTH,
a0CTparupoBaTbCs, WCMIOIB30BaTh AHAJOTHI0, 0000MAaTh M KOHKPETU3UPOBATH
npoOiemy. [lesarenbHOCTh MO (OPMUPOBAHHIO HABBIKOB PEIICHUS MPUKIIAIHBIX
3a/lad OpraHU3yeTCs B IMPOIECCEe M3YyUeHHUs BCEX TeM Kypca «Aunrebpa W Hadana
MaTeMaTHIeCKOTO aHaN3a.

MECTO YYEBHOI'O KYPCA B YHEBHOM IIJIAHE

B yueOHOM miaHe Ha wW3y4YeHHE Kypca aiareOpbl W Hadajl MaTeMaTH4YeCKOTO
aHajn3a Ha 0a30BOM ypOBHE OoTBOAMTCS 2 yaca B Henento B 10 kimacce u 3 yaca B
Hezento B 11 kimacce, Bcero 3a jBa roga o0yudenus — 170 dacos.



COAEPXAHME YYEBHOI'O KYPCA
10 KITACC

Yuciia 1 BBIYUCTICHUSA

Pammmonanpubie uncna. OOBIKHOBEHHBIE M ACCATUYHBIC JIpPOOU, MPOIEHTHI,
OeCKOHEUHBIC  TEepUomUYecKue  apodu.  Apudmerndeckue  omepanud  C
panMoHaNIbHBIMU YHCIIAMHU, IPEOOPa30BaHMS YUCIOBBIX BhIpakeHuil. [I[pumenenue
Ipo0eil U MPOLIEHTOB JJI PElleHUs MPUKIATHBIX 3a/1a4 U3 Pa3jIudHbIX OTpaciei
3HAHWUU U PEAIIbHOM KU3HMU.

JleiicTBuTeNnbHBIE 4Yucla. PalnuoHanmbHble W HPpPAMOHAJBHBIE YHCIIA.
ApudmMernueckue omnepanuu C JACHCTBUTEIbHBIMH uyuciaamu. [IpubnxénHble
BBIYMCJIEHUS, IPABUIIA OKPYITIEHUS, IPUKUIKA U OLIEHKA pe3yiIbTara BEIYHCICHUM.

Crenenb ¢ menbiM  mnokazareneM. CranpaptHas  ¢dopMa  3amucH
JNeUCTBUTENBHOTO uucha. Vcmonb3oBanue  moaxomsiiedt  ¢GopMmbl  3amucu
JNEUCTBUTENBHBIX YHCEN I PEHICHUS MPAKTUYECKUX 3aJad M NPEACTaBICHUSA
JAHHBIX.

Apudmernueckuii  KOpeHb  HaTypajdbHOW  crTeneHw.  JleWicTBus ¢
apu(pMETUIECKUMU KOPHIMU HATypaIbHOM CTETIEHHU.

CuHyC, KOCHHYC W TaHI€HC YUCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCUHYC,
APKTaHT€HC YMCIIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxxnecTBa U TOXKAECTBEHHBIE MPEOOPa30BAHMS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKEHUM. OcHOBHBIE
TPUTOHOMETPUUYECKUE (POPMYIIBI.

YpaBHeHUE, KOpeHb ypaBHEHUs. HepaBeHCTBO, pelienue HepaBeHcTBa. Meron
MHTEPBAJIOB.

Pemienune nenbix u ApoOHO-pAIIMOHATBHBIX YPABHEHUN U HEPABEHCTB.

Pemienne nppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemrenre TpUroHOMETPUYECKUX YPAaBHEHUM.

[IprmeHeHne ypaBHEHUN U HEPABEHCTB K PELIEHUIO MATEMAaTUYECKUX 3a1a4 U
3a/1a4 U3 pa3IMYHbIX 00JaCTel HAYKU U PeabHOM KU3HH.

DYyHKIUU U TPaPUKH

Oyukuusi, crnocodwsl 3amanus GQyskiuu. [padux Pysknuu. Bzaumuo
oOpatHbIe (QHyHKIIUU.

Ob6nacTth ompeneneHrs U MHOXECTBO 3HaueHud (yHkumu. Hymm QyHkimm.
[TpomexyTKku 3HAKOTIOCTOSTHCTBA. YETHBIC U HEUETHBIE (DYHKITUH.

CrenenHas (QyHKIMS C HATypaJbHBIM M 1IEJbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpauK KOPHS 71-Oi CTENEHH.



TpuroHomerpuueckass OKPYKHOCTb, OIIPEACICHUE TPUTOHOMETPUUECKUX
(GYHKIIMH YHCIIOBOTO apryMeHTa.

Hauvaja MmareMaTH4ecKoro aHajamn3a

ITocnenoBarensHOCTH, CIIOCOOBI 3aJaHus MOCJIEA0BAaTCILHOCTEH.
MOHOTOHHBIE MTOCIEN0BATEIBHOCTH.

Apudmernueckas U reomeTpudeckas nporpeccuu. beckoneuno yoObiBaromias
reoMmeTrpuueckasi mporpeccusi. CymMma OECKOHEUHO YOBIBAIOIIEH reOMETpUYECKOM
nporpeccur. DopMyna CHOXKHBIX MPOLUEHTOB. M CHob30BaHUE MPOrpPECCUU st
pEILICHUs peAIbHBIX 33/1a4 MPUKIAJHOTO Xapakrepa.

MHoskecTBa U JIOTMKA

MHoeCcTBO, omepanud Haj MHOXecTBaMH. Jluarpammsl Jilsiepa—BeHHa.
[IpuMeHEeHNE TEOPETUKO-MHOKECTBEHHOIO ammnapara JJisi ONUCAaHUs PEeallbHBbIX
MPOLIECCOB U SABJICHUHN, IPU PEILICHUH 3a]1a4 U3 APYTUX YUEOHBIX MPEIMETOB.

Onpenenenue, Teopema, ClIe/ICTBUE, 10Ka3aTEIbCTBO.

11 KJIACC

Yucia 1 BHIYMCICHUSA

Harypanbnsie u nensie yucna. [IpusHaku 1eIMMOCTH LEIBIX YUCEN.

CreneHb ¢ pallMOHAIBHBIM MOKa3aresneM. CBOMCTBA CTEIICHMU.

Jlorapudwm uncna. JleciTuaHbIe U HATYpaATbHBIC JTOTAPU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpazoBanue BhIpaKEHUM, COIEPIKAIIUX JIOTapU(PMBI.

[IpeoOpa3oBaHre BBIPAKEHUM, COAEPXKAIIMX CTENEHU C palMOHAIbHBIM
IIOKAa3aTeJIEM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

ITokazarenbHbIE ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuyeckne ypaBHEHUSI 1 HEPABEHCTBA.

CucTteMbl JIMHEMHBIX ypaBHEHHMU. PelieHue MpUKIagHbIX 3a1a4 C MOMOIIbIO
CHUCTEMBI JIMHEUHBIX YPABHEHUM.

CucteMbl M COBOKYITHOCTH PalMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

[IpumeHeHne  ypaBHEHUH, CHUCTEM UM  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ady W 3a7ady M3 pa3IM4yHbIX oOJlacTeld HayKd M peaabHOU
KU3HHU.

DOYyHKIUU U TPaPUKH

Oyukrus.  [lepuomuueckne  ¢yHkiuu. [IpoMexxyTku  MOHOTOHHOCTH
byHkiuu. MakcuMyMbl U MUHUMYMBI (GyHKUMUA. Haunbonbliee u HauMmeHblee
3HaYeHue QYHKIUU HA IPOMEKYTKE.

Tpuronomerpuueckue GyHKIUU, UX CBOMCTBA U Tpa(UKH.

[TokazarensHas u gorapudmMudeckas QyHKINHI, UX CBOMCTBA U TpadUKH.



Ucnonb3oBanue rpadmkoB (YHKIUN 1751 PEIICHHUS YPABHEHHUM M JIMHEHMHBIX
CUCTEM.

Hcnonw3oBanue rpadukoB QYHKIUNA JUIsi HMCCIIEIOBAHHUS TMPOIECCOB H
3aBUCUMOCTEH, KOTOPbIE BO3HHMKAIOT NpPH PELIEHUW 33Ja4 U3 JPYTUX YUYEOHBIX
MIPEAMETOB U PEATIbHON )KU3HMU.

Hauyana maTreMaTn4yeckKoro aHaju3a

HenpepsiBable hyHKIMU. MeTog MHTEpBAIOB AJi PEIICHUS] HEPABEHCTB.

[IpousBonHas  QyHkuuu. IleomeTpuueckuii U (PU3HUECKUH  CMBICH
IIPOU3BOIAHOM.

[IpousBonHble  3MeMeHTapHbIX  (pyHKIMA.  DOpMylnbl  HAXOXKJICHUS
MIPOU3BOTHON CYMMBI, MPOU3BEICHUS U YACTHOTO (DYHKIIUIA.

[TpumeHeHue Npou3BOJHOM K MCCIIEIOBAaHUIO (PYHKIIMI HA MOHOTOHHOCTb U
sKkcTpeMyMbl. Haxoxienne HanOoNbIIero U HAMMEHBIIET0 3HaYeHUs (PYHKIMU Ha
OTpE3KE.

[IpumeHeHne NpPOU3BOAHOM I HAXOXKICHHMS HAWIYUIIErO pELICHUs B
NPUKIAIHBIX 3aJadax, Uil OINpEIEIEHUs CKOPOCTH IIpoIecca, 3aJaHHOTO
bopMyIoil Wi rpa@uKoM.

[lepBoobOpaznas. Tabnuia nepBooOpa3HbIX.

WNurerpan, ero reomerpudeckuid W (usumyeckuii cMmbici. Brraucnenue
uHTerpana no gpopmyne Herorona—JleriGuuia.



IIVIAHUPYEMBIE PE3VYJIBTATHBI

OcBoenne ydeOHOro mpenMera «Maremaruka» JOJDKHO 00eCreunBaTh
JOCTM)KEHHE HA YPOBHE CPEIHETO 00111ero 00pa30BaHusl CIEAYIOIMINX JTHYHOCTHBIX,
METaNpeIMETHBIX U IIPEAMETHBIX 00pa30BaTEIbHbBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3VYJIBTATBI

JIugyHOCTHBIE pE3yJbTaThl OCBOCHHUS MPOTPaMMbl Y4EOHOTO TMpeaMeTa
«Maremaruka» XapaKTepU3yIOTCS:

I'paxxmanckoe BocnuTaHUE:

c(hOpMHUPOBAHHOCTHIO TPAKIAHCKOM MO3UIIMK 00YYaIOErocs Kak aKTUBHOTO
U OTBETCTBEHHOTO 4YJ€HAa POCCHUMCKOro oOOIeCTBa, MPEJACTABICHHEM O
MaTeMaTUYECKUX OCHOBaxX (YHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUU,
npoleayp TpakJaHCKOro oOmiecTtBa (BbIOOpHI, OMNPOCHl WU TP.), YMEHHEM
B3aHMOJICHCTBOBATh C COLUUAIBHBIMA HWHCTUTYTAMH B COOTBETCTBUM C HX
GYHKIUSIMA 1 HA3HAYCHUEM.

[TarproTHYeCcKO€ BOCIIUTAHUE:

c(hopMUPOBAHHOCTHIO POCCUNCKOM TPAXKIAHCKOW UJICHTUYHOCTH, YBAXKECHHUS K
MIPOLUIOMY M HACTOSILIEMY POCCHUMCKOM MaT€MaTHKH, HEHHOCTHBIM OTHOILICHUEM K
JOCTHXKEHUSAM POCCUMCKUX MATEMAaTUKOB M POCCUMCKOW MAaT€MaTUYECKOW IIKOJIBI,
K HUCIOJIb30BAHMIO 3TUX JOCTWKEHUH B JPYrMX HayKaX, TEXHOJIOTHSX, cdepax
SKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOTO BOCIIUTAHMS:

OCO3HAHUEM JIYXOBHBIX LIEHHOCTEU POCCHUICKOTO Hapo/a;
c(hOPpMHUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHUS, JATUYECKOTO  IOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHECHUEM JOCTUKEHUN HAYKHU U AEATEIIbHOCTHIO
y4€HOT0; OCO3HAHHEM JIMYHOTO BKJIAJIa B MOCTPOCHUE YCTOMUMUBOTO OYyyIIEro.

DcTeTNYeCcKOe BOCIIUTAHUE!

ACTETUYECKUM OTHOLIEHHEM K MUPY, BKIIIOYAs 3CTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajaad, peuIeHn, paccyXaeHu;
BOCIIPUMMYMBOCTBIO K MATEMAaTUYECKUM aCIIeKTaM pa3InYHbIX BUJOB UCKYCCTBA.

PuU3NYECKOE BOCITUTAHUE:

c(hOpMHUPOBAHHOCTHIO YMEHHUS TPHUMEHSITh MaTeMaTHUYeCKHUE 3HAHUS B
WHTEpEcax 370pOBOro U 0E30MacHOTr0 00pasa KU3HHU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3/I0POBBIO (30pOBOE MUTAHME, COATAHCUPOBAHHBIN PEKUM 3aHATHU U

OTJIbIXA, perynspHas busnueckas aKTUBHOCTb); (du3HUecKoro
COBEPILIEHCTBOBAHU, npu 3aHATHX CIIOPTUBHO-03/10POBUTENILHOM
JESATENBHOCTBIO.

TpynoBoe BocniuTanue:



TOTOBHOCTBIO K TpPYIy, OCO3HAHMEM LIEHHOCTH TPYAOIIOOUsS; UHTEPECOM K
paznuyHbiM  cpepaM  NpodeCCHOHATBHON  JAESITENIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOd W €€ MPUIOKEHUSIMH, YMEHHUEM COBEpIIaTb OCO3HAHHBIM BHIOOP
Oynymieil mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIC JKW3HEHHBIC IUIAHbI,
TOTOBHOCTBIO U  CIIOCOOHOCTBIO K MareMaTHYeCKOMYy OOpa3oBaHUIO U
caM0o00Opa30BaHUIO Ha TMPOTSHKEHUU BCEH KU3HU; TOTOBHOCTHIO K AKTHBHOMY
YYacTHIO B PEIICHUH MPAKTUYECKUX 3a]1a4 MaTeMaTH4eCKON HapaBIE€HHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTBHIO SKOJOTUYECKON KYJIBTYphl, MOHUMAHUEM BIUSHUSA
COLIMAJIbHO-DKOHOMHUUYECKHUX ITPOLIECCOB HAa COCTOSIHUE NPUPOIHOU U COLIMATIBbHOMN
Cpelbl, OCO3HAaHHWEM TIO0AIBHOTO  XapaKTepa HKOJOTUYECKHX  MpolIieM;
OpHMEHTAllMEel Ha NPUMEHEHHE MaTeMaTU4eCKUX 3HAHWW I pEelIeHus 3a7ad B
o0nacTy OKpyXarolmed cpeapl, IUIAaHUPOBAaHUA IOCTYNKOB MW OLIEHKHM MX
BO3MOXKHBIX MOCHEACTBUM ISl OKPYKAIOIIEN CPEJIbI.

[TenHOCTH HAYyYHOTO NTO3HAHUS:

c(hOpMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUA HAayKu U  OOIIECTBEHHOM MPaKTUKH, MOHUMaHUEM
MaTeMaTH4ecKoil Hayku Kak cdepbl 4YeIOBEYECKOW IEeSTEIbHOCTH, JTaloB €&
pa3sBUTUS W 3HAYUMOCTH JUISl PA3BUTHS LMBWIM3ALMU, OBJIAJACHUEM SI3BIKOM
MaTeMaTUKH M MareMaTH4eCKONl KyJbTypOHM KakK CpelICTBOM IIO3HAHUS MUPa;
TOTOBHOCTBK) OCYHIECTBIIATh IPOEKTHYIO M MCCIENOBATEIBCKYIO NESITEIBHOCTD
VWHIVBUAYAJbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJ/IBTATBI

MeTtanpenMeTHbIe pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«Maremaruka XapaKTePHU3YIOTCS OBIIAJICHUEM YHHUBEPCATHHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU
OelCmBUsAMU, YHUBEPCATbHLIMU PE2YIAMUBHBIMU OeUCMBUAMU.

1)  Vhusepcanvuvie  noznasamenvmvle  Oelicmsus,  0OecneuuBaom
Gopmuposanue 6a308bIX KOSHUMUBHBIX NPOYECcco8 obyyalowuxcsi (oceoeHue
MEmo008  NO3HAHUL — OKpYdcalowe20  Mupa,  NpumMeHenue  J102UHeCKUXx,
uccie008amenbCKux onepayuli, yMeHut pabomams ¢ uHgopmayueti).

ba3oBble nOrHUeCcKne NEUCTBUSA:

e BBISBISITH U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MAaTEeMAaTHUYECKUX
OOBEKTOB, TOHSATHUN, OTHOIICHUN MEXAy MOHATUAMU, (OPMYIUPOBATH
OTIpeNeNICHNs]  MOHSATHH; yCTaHABIMBATh CYIIECTBEHHBIH  TPU3HAK
KJaccu(UKalMi, OCHOBAHMS [UIsi OOOOIIEHUS W CPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIH3a;



BOCIPUHUMATh, (HOPMYIUpOBaTb U  MNPeoOpa3oOBBIBATH  CYXKIACHMS:
YTBEpAMUTEIbHBIE M OTPULIATENIbHBIE, €IWHUYHbIC, YAaCTHbIE W OOIIUE;
YCIIOBHBIE;

BBIABIATH ~ MAareMaru4yeCcKue  3aKOHOMEPHOCTH,  B3aWMOCBI3U U
npoTuBopeurss B (akTax, JaHHBIX, HAOMIOACHUAX U YTBEPKIACHUSIX;
npemjlaratb  KpUTEpUU  JUIsL  BBIABICHUSA ~ 3aKOHOMEpPHOCTEW U
IIPOTUBOPEYU;

JieJ1aTh BBIBOABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTHMKH, ACAYKTUBHBIX U
VHJIYKTHBHBIX YMO3AKIIOYEHUN, YMO3AKIIFOUEHUH 110 aHAJIOTUU;
IIPOBOAUTH CaMOCTOSITEIILHO JI0Ka3aTeabCTBa MareMaTU4YeCKUX
YTBEpKACHUN (TIPsAIMBIE U OT MPOTUBHOIO), BHICTPAUBATh apPryMEHTALIUIO,
OPUBOJUTH MPUMEPbl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY)KJIEHUs U BBIBOJBI;

BbIOMpaTh CHoco0 pemnieHus y4eOHOM 3aaauu (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEUIeHMs], BbIOMpaTh HauOojee NOAXOAAMUNA C YUYETOM
CaMOCTOSITENIHO BBIJICIIEHHBIX KPUTEPUEB).

bazoBrie ncciteqoBareabcKkue 1CHCTBUS:

MCIIONIb30BaTh BOIMPOCHI KaK HCCIENOBATEIbCKUNA HHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOMPOCH], (PUKCHUPYIOIIME MPOTHBOpPEUHE, Mpobiaemy,
yCTaHABIUBaTh  MCKOMOE W  JaHHOe, (OpMHpOBATH  THIIOTE3Y,
apryMEHTHUPOBaTh CBOIO MO3UIINI0, MHEHHE,

MIPOBOJIUTH CaMOCTOSITENTEHO CTJIAHUPOBAHHBIN AKCIIEPUMEHT,
HCCIIEJIOBAHWE TI0 YCTAHOBJCHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
00beKTa, SBJIEHHUSA, TPOLECCA, BBIABICHUIO 3aBUCUMOCTEM MeXay
O00BEKTaMH, SIBICHUSIMH, ITPOIIECCAMH;

CaMOCTOSITENIbHO (popMysHpoBaTh 000OIIEHUS] U BBIBOJBI MO pe3yjbTaram
MPOBEAEHHOTO HAOMIONCHUSA, HMCCIENOBAaHUS, OIIEHUBATh TOCTOBEPHOCTH
MOJTyYEHHBIX PE3yJIbTaToOB, BHIBOIOB M 000OIICHHUI;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHUE MpOIEcca, a TAKKE BbIIBUIATH
TPETOI0KEHHS O €TO Pa3BUTHUHU B HOBBIX YCIIOBUSX.

Pa6ora ¢ nundopmanuei:

BBISIBIISITH I€(UITUTHI WHOOPMAIINH, TAHHBIX, HEOOXOMUMBIX JIJIsi OTBETAa HA
BOTIPOC U JUISI pEIICHUS 3a]1auu;

BbIOMpaTh  MHPOpPMAIMIO W3  WCTOYHWKOB  Pa3lUYHBIX  THIIOB,
aHAJIM3UPOBATh, CHCTEMATU3UPOBAaTh W HHTEPIIPETUPOBATHL MH(OpPMAIUIO
Pa3TUYHBIX BUIOB M (OPM TIPEICTABIICHNUS,

CTPYKTypHpOBaTh MH(GOPMAIIHIO, TIPEJCTABIATh €€ B pa3IMyHbIX (popmax,
WLUTIOCTPUPOBATh rpaduiIeCKH;



e OILICHUBATH HaJIEKHOCTD uH(OPMaLIHH 10 CaMOCTOSTEIBLHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  Vuusepcanvuvie  KOMMYHUKAMUGHbIE  Oelicmeus,  00ecnevusaom

CHOpMUPOBAHHOCTIND COYUANBHBIX HABLIKOG 00YUAIOUUXCSL.

OOuienue:

e BOCIPUHUMATH U (YOPMYIUPOBATH CYKICHHUS B COOTBETCTBHHU C YCIOBHIMHU
U IeIsIMUA OOIICHHS; SCHO, TOYHO, I'PAMOTHO BBIpAXKaTh CBOIO TOYKY
3peHUs] B YCTHBIX W INMHUCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHUS IO XOAY
peIIeHus 3a]]a9i, KOMMEHTHPOBATh TIOJYYCHHBIN pe3yJIbTar;

e B X0JIc OOCYXKICHHS 3a7aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOM TEMBI,
po0JIeMbI, peIllaeMOoi 3a/1aui, BHICKA3bIBaTh UCH, HAIICJICHHBIC HA ITOMCK
pCIIIEHHUsS; COINOCTABIATh CBOM CYXKICHHS C CYXICHHSAMH JIPYTHX
YYaCTHUKOB JHAJIora, OOHApPY)KUBATh Pa3lInYMe M CXOACTBO IO3WIUH; B
KOPPEKTHOH (hopMe GOopMYITHPOBATH PA3HOITIACHS, CBOU BO3PAKCHUS;

e IMPEACTABIATh  PE3yJbTarbl  pEUICHUs  3aJa4d,  JKCIEPUMEHTA,
UCCIIEIOBAaHUs,  MPOEKTa;  CaMOCTOSTENbHO  BbIOMpaTh  (opMmar
BBICTYTUICHUS ¢ YYETOM 3a/1a4 IPE3CHTAIMU U 0COOCHHOCTEN ayIUTOPHH.

CoTpyiHUYECTBO:

e TIOHUMATh U UCTIONH30BATH MPEUMYIIIECTBA KOMAaHIHON ¥ MHAUBUIYaIbHOM
paboThl TIpH pelIeHUHM Y4YeOHBIX 3ajad; MPUHUMATH IIeIh COBMECTHOU
NEATENBHOCTH, ITUIAHWPOBATh  OpPraHU3AIMI0  COBMECTHOW  padoTHI,
pactpenensaTe BUABI palOT, IOTOBAPUBATHCS, OOCYXIaTh NPOIECC U
pe3yabsTar paboThl; 0000aTh MHEHUST HECKOJIBKUX JTIOMICH;

e y4YacTBOBAaTh B IPYIIOBBIX opMax padoThl (00CYKaeHUsI, 0OMEH MHEHHUIA,
«MO3TOBBIE TITYPMBI» W HWHBIC); BBINOJIHATH CBOIO YacTh pabOTHI U
KOOPIMHHUPOBATh CBOM JCHCTBHUS C JIPYTUMH WICHAMH KOMAaH/IbI;
OIICHWBATh KAuye€CTBO CBOETO BKJIAJa B OONIMH MPOIYKT IO KPUTEPHSIM,
c(hopMyITUPOBAaHHBIM YYACTHUKAMU B3aUMOJICHCTBHSI.

3) Vuusepcanonuvlie  pezynamuenuie oelicmaus, obecneyugarom
Gopmuposarue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuzanusi:

COCTaBJIATH IJIaH, AJITOPUTM PELICHMS 3a/1a4H, BBIOMPATh CIIOCOO peleHus ¢
y4€TOM HMEIOILIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATh BApPUAHTHI PEIICHUH C y4ETOM HOBOM HH(OpMaLUy.

CaMOKOHTPOIIB:

e BJAJCTh HAaBbIKAMU I[I03HABATEJILHOM pe(draekcuu Kak OCO3HaHUsA
COBEPILIAEMBIX JEHCTBUI M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJbTATOB;
BIAJeTh CHOcO0aMHM  CaMOIPOBEPKH, CAMOKOHTpOJIA Mpolecca U
pe3ynbraTa pelieHHsl MaTeMaTHYeCcKon 3a1auu;



e IMPEABUICTh TPYAHOCTH, KOTOPBIE MOI'YT BO3HHUKHYTH IIPU PELICHUU
3a/1a4d, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENLCTB, IAHHBIX, HAWJIEHHBIX OIIUOOK, BBISIBICHHBIX TPYIHOCTEIH;

e OIICHMBATh COOTBETCTBHUE pe3yabTara I€IW W YCIOBHSIM, OOBSCHATH
MPUYUHBI JTOCTMKECHUS WA HEAOCTHIKECHUS PEe3YyJbTaToOB IESITEIbHOCTH,
HAXOJIUTh OIMIMOKY, 1aBaTh OIEHKY TPHUOOPETEHHOMY OIIBITY.

NNPEAMETHBIE PE3YJ/IBTATbI

OcBoenne yueOHOTO Kypca «Anrebpa U Hadaia MaTeMaTUYECKOTO aHAIHU3a)
Ha YpPOBHE CPEIHEro 0O0IIero oOpa3oBaHUs JOJKHO OOECIEYUBATH JTOCTHKEHHUE
CIeYIONTUX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIIHTATOB:

10 KUIACC

Yucia 1 BBIYMCICHUSA

OneprpoBaTh MNOHATUSMH: PAUUOHAIBHOE W JIEWCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAs U JE€CATHUYHAsA JPOOb, IPOLEHTHI.

Bommonusate  apudmernyeckue  omepaldd  C  pallMOHANIBHBIMU U
JNENCTBUTEIbHBIMU YHCIIAMHU.

BbInonHATh NpUOAMKEHHBIE BBIYUCICHUS, UCIOIb3Ys MPAaBUJIA OKPYIVIEHHUS,
Jenarh IPUKUAJIKY U OLEHKY PE3yJIbTaTa BIYUCICHHM.

OnepupoBaTh MOHATUSMHU: CTENEHb C ILEJBIM IMOKAa3aTelIeM; CTaHJapTHas
dopma 3amMcu JEMCTBUTENBHOTO 4MCIA, KOPEHb HATypajibHOW CTENEHH;
UCIOJIb30BaTh MOAXOIALIYI0 (POpPMY 3alUCU JEHCTBUTENBHBIX YNCEN JJIs PELICHUS
NPAKTUYECKUX 3a/1a4 U NIPEACTABICHUS JaHHbIX.

OneprpoBaTh NOHATUAMH: CHHYC, KOCUHHYC M TAHT€HC MPOU3BOJBHOIO YIVIA;
UCTIOJI30BaTh 3aICh MPOU3BOIBHOIO yINIa Yepe3 0OpaTHbIe TPUTOHOMETPUUECKUE
byHKIUY.

YpaBHeHUS U HEPABEHCTBA

OneprpoBaTh NOHATHAMH: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO; IIENOE,
palMOHAIIBHOE, UPPALHOHAIIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPHUYECKOE
YpaBHEHHUE;

BoinonHaTe npeoOpa3zoBaHMsi TPUTOHOMETPUUYECKHUX BBIPAXKEHUH U peIIaTh
TPUTOHOMETPUYECKHUE YPAaBHEHUS.

BoinonHaTe npeoOpa3oBaHUsl LENbIX, PAUOHAIBHBIX W HPpPALMOHATBHBIX
BBIDQXKCHUM W pelIaTh  OCHOBHBIE  THUIIBI  LEJNbIX, pPAalMOHAIBHBIX U
UPpalMOHATIbHBIX YPAaBHEHUI 1 HEPABEHCTB.

IIpuMeHATh YpaBHEHMsI U HEPABEHCTBA ULl PEIICHHS] MaTEMaTUYECKUX 3a/1a4
W 3a]1a4 U3 pa3JIMYHBIX 001acTel HAYKW U peaIbHON KU3HH.



MogenupoBaTb peaibHble CHUTyallud Ha S3bIKE€ aireOpbl, COCTaBIATH
BBIDKEHHUSA, YpaBHEHMs, HEPABEHCTBA [0 YCJIOBHIO 3aJaud, MCCIEI0BaTh
HNOCTPOEHHbBIE MOJIEH C UCTIOIb30BAaHUEM amnmapara ajareOphi.

DOYyHKIUU U TPaPUKH

OmnepupoBath MOHATUAMH: (YHKIHSA, CIIOCOOBI 3aaHusi (PyHKIHH, 00JaCTh
OTpECICHUs] U MHOXECTBO 3Ha4eHHM (QyHKIUU, Tpaduk (yHKIUHA, B3aUMHO
oOparHble (QyHKIHUU.

OnepupoBaTh NOHATUAMU: YETHOCTh U HEYETHOCTH (DYHKITNH, HYIH (PyHKIINH,
POMEKYTKH 3HAKOTIOCTOSIHCTBA.

Ucnionb3oBars rpaduku QyHKIHA 715 pelieHrs ypaBHEHUH.

Crpouth U yuTarh rpapuku JUHEHHOW (QyHKIMH, KBaApaTUUHON (YHKIUH,
CTETICHHOHN (PYHKIIUH C IIEJIBIM ITOKa3aTEeIIEeM.

Ucnonw3oBarh rpaduku  (QyHKUIMA Ui UCCIEIOBAHUSI MPOIECCOB U
3aBHCHUMOCTEH MpHU pPEHIeHUH 3aJad U3 JIPYTHX YYEOHBIX MPEIMETOB M peajbHOU
KU3HU, BBIpakarh PopMyIaMu 3aBUCUMOCTH MEX]Ty BETHUUHAMH.

Hauana maTeMaTu4ecKoro aHajam3a

OnepupoBaTh TOHATHUAMH: T[OCIEIOBATEIBHOCTh, apuUpMETHUECKas |
reoMeTpruYecKas mporpeccuu.

OnepupoBaTh MOHATHAMH: OECKOHEUHO YOBbIBaIOL[asi TreoMeTpHuYecKast
porpeccusi, cyMMa 0€CKOHEYHO YOBIBAIOIIEH reOMETPUYECKOM MPOrPECCHH.

3aiaBarh MOCJIEI0BATENbHOCTH PA3IMYHBIMU CIIOCO0AMU.

Hcnonp30Barh CBOMCTBA MOCIENOBATEIBHOCTEN U MPOTPECCUM ISl PELICHHUS
peaNbHbIX 3a/1a4 MPUKIATHOTO XapaKTepa.

MHoxecTBa M JIOTHKA

OnepupoBaTh NOHATUSIMU: MHOXKECTBO, OTIEPAIIMH HAJl MHOKECTBAMH.

Hcnonp30BaTh  TEOPETHKO-MHOKECTBEHHBIN  ammapar i ONHCaHUs
peaNbHBIX TPOILECCOB W SIBICHHUM, MPU PEUICHUH 33Ja4 M3 JAPYTUX Y4EOHBIX
IPEIMETOB.

OnepupoBaTth  NOHITHUSIMH: OlpenesieHne,  Teopema,  CIEACTBHE,
JI0Ka3aTeIbCTBO.

11 KVIACC

Yucsia ¥ BHIYUCTIEHUS

OnepupoBaTh TOHATHSIMHU: HaTypajdbHOE, IIEJI0€ YHCIIO; WCIOIh30BATh
MPU3HAKK JIETMMOCTHU LEBIX YUCEN, Pa3IOKEHUE Yucia Ha TMPOCThIE MHOKUTETU
JUTSL peIIIeHus 3a/1ad.

OmnepupoBaTh MOHATHEM: CTETICHD C PAIIMOHATIBHBIM ITOKA3aTEIICM.

OnepupoBaTh TOHATHUSAMU: JorapudM 4YHClIa, ACCATUYHBIC M HATypalbHBIC
JgorapugMsbl.



YpaBHeHUS U HEPABEHCTBA

[IpumeHsaTh CcBOWCTBa cCTENMEHM [UIsi MPeoOpa3OBaHMsS  BBIPAKCHUI;
OMepUpoBaTh MOHATHSIMH: IOKA3aTE€IbHOE YpPAaBHEHHE M HEPABEHCTBO; peLIaTh
OCHOBHBIE THUIIbI IOKA3aTEIbHBIX YPABHEHUI U HEPABEHCTB.

Breimonusate  mpeoOpa3oBaHus  BBIPAXKECHHM, COAEpXKAIIMX JOrapu(MbI;
OTepUPOBATh MOHATUSMHU: JOTapU(PMUUYECKOE YpaBHEHHE UM HEPABEHCTBO; PEIIaTh
OCHOBHBI€ THUIIBI JIOTApU(PMUUECKUX YPABHEHUIN U HEPABEHCTB.

Haxoauth pemieHust npocTelinx TPUroHOMETPUUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHSAMHU: CHUCTEMA JIMHEWHBIX YPAaBHEHHU U €€ pPEIICHHE;
UCIIO0JIb30BaTh CUCTEMY JIMHEMHBIX YPAaBHEHUI Ui PEIICHUS IPAKTUYECKUX 3a]1a4.

HaxonuTe penieHus NpoCTEUIINX CUCTEM U COBOKYIMHOCTEH pallMOHAJIbHBIX
YPaBHEHUU U HEPABEHCTB.

MonenvpoBaTb peajibHbIE CHTyalldd Ha $3bIKE aJreOpbl, COCTABISThH
BBIpA)KCHUSI, YPABHEHUs, HEPABEHCTBA W CHUCTEMbl [0 YCIOBHUIO 3a/ayH,
UCCIIEZI0BAaTh MOCTPOECHHBIE MOJIEH C UCIIOJIb30BAaHUEM arlapara ajareopsl.

DOyHKUUMA U Tpapuku

OnepupoBaTh  MOHATUSMH: TepHoAWYecKas  (QyHKUUS, MPOMEXKYTKU
MOHOTOHHOCTH (DyHKIIMM, TOYKH OJKCTpeMyma (yHKIuU, HauboJbliee U
HaUMEHbIIlee 3Ha4YeHUs (QYyHKIMM HAa TPOMEXKYTKE, HCIIOIb30BaTh WX IS
uccienoBanus QyHKINU, 3aJaHHON TpaduKoMm.

OnepupoBaTh MOHATUSAMH: TpapUKU NOKA3aTEIbHOM, JOrapupMUUYECKON U
TPUTOHOMETPUYECKUX (DYHKUUN; M300pakaTh UX HAa KOOPAMHATHOM IUIOCKOCTU U
UCIIOJIb30BATh ISl pELIEHUS] YPAaBHEHHUI U HEPABEHCTB.

N3006pakars Ha KOOPAUHATHOM MIIOCKOCTH TpadUKU JIMHEHHBIX YPABHCHUN U
UCII0JIb30BaTh UX ISl PEIICHUS] CUCTEMbI TUHEWHBIX YPaBHEHU.

Wcnonws3oBare rpaduku  (QyHKIUNA 719 UCCIAEAOBaHUS IPOILIECCOB U
3aBUCUMOCTEHN U3 APYTUX YUYE€OHBIX JUCIUIUIMH.

Hauyana maTremMaTn4yeckoro aHaju3a

OnepupoBaTh MOHATHAMU: HENpepbIBHAS (YHKIMS;, MPOU3BOIHAS (PYHKIIUH;
UCIOJIb30BaTh T€OMETPUUECKUN U (PU3UUECKUNA CMBICI TPOU3BOIHOM /JIsl PEIICHHUS
3a1ad.

Haxoauth npou3BOgHBIE JIEMEHTAPHBIX (YHKUUH, BBIYUCIATH IPOU3BOIHbBIE
CYMMBI, TPOU3BEIEHUS, YACTHOTO (DYHKIIHIA.

Hcnonb3oBarh MpOU3BOIHYIO JJIsl HCCIIENOBAaHUS (PYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, IPUMEHSTh PE3yJIbTaThl UCCIEA0BAHUS K TOCTPOCHHUIO TpauKOB.

Hcnonb3oBarh MPOU3BOAHYIO JUIsl HAXOXKACHHUS HAWIYUIIEro pEelIeHUs B
NPUKJIAJHBIX, B TOM YHCJIE COLMAIBHO-ODKOHOMUYECKHX, 3aa4ax.

OnepupoBaTh TOHATHSAMHU: TIEPBOOOpa3Hasi MW  UWHTErpaj; IOHUMATh
reOMETPUUECKUN U (PU3UYECKUNA CMBICI UHTErpaa.



Haxonuth mepBooOpa3Hbie d7eMEHTApPHBIX (DYHKIIMIA, BBHIYUCIATH HHTETPal
o ¢popmyne Hrrorona—Jleitbnuna.

Pemarp mpukimamHbie 3a7add, B TOM YHCJE COIMATBHO-IKOHOMHUYECKOTO U
¢u3nYecKoro xapakrepa, CpeACTBaMH MaTeMAaTHIECKOTO aHAN3a.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
NPOrpaMMbI

MHokecTBa palluOHAIBHBIX U
NENCTBUTENBHBIX Yncel. PanronanbHbIe
YpaBHEHHUS U HEPABEHCTBA

Oynknuu 1 rpaduku. CTENeHb ¢ HebIM
IIOKa3aTesIeM

Apudmernueckuil KOpeHb N—ON CTETICHH.
WppanmonanbHble ypaBHEHUS U HEPABEHCTBA
Dopmybl

TPUTOHOMETPUHU. TPUTOHOMETPUUECKHE
ypaBHEHUs

[TocnenoBarenbHOCTH U IPOTPECCUU

[ToBTOpeHue, 06000IIEHNE, CHCTEMATU3AIIHS
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

Koan4yecTBo yacoB

Beero KoHTposbHbI
e padoThbI

14 1

6

18 1
22 1

5

3 1

68 4

IMpakTnyecku
e padoThbI

JIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/IbHbIEC

pecypcbl



~N N A

11 KUIACC

Ne
n/n

OBIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

HaumeHoBaHue pa3aesioB U TeM
NMPorpamMmbl

CreneHb ¢ palOHaJIbHBIM MOKA3aTeNIeM.
[TokazarenbHas QyHkius. [Toka3arenbHble
yYpaBHEHHS U HEpaBEHCTBA

Jlorapudmuueckas QyHKIuS.
Jlorapudmuyeckue ypaBHEeHUs U
HEPaBEHCTBA

Tpuronomerpudeckue GyHKIMU U UX
rpa¢uku. TpuroHomeTpuueckue
HEPABEHCTBA

IIpoussonnas. IIpuMeHeHre NPOU3BOAHOU
WHTerpai n ero npuMeHeHus

CucreMsl ypaBHEHUI

HarypanpHble 1 1einble yncia

[ToBTOpeHue, 0000IIeHHE, CUCTEMATHU3AIINS
3HaHUU

Koan4yecTBo 4yacoB

Bcero

12

12

24

12

18

102

KoHTpoJbHBbI
e padoTbI

IMpakTnyecku
e padoThbI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBareJibHbIE

pecypcbl






INIOYPOYHOE INTAHUPOBAHUME
10 KITACC

KosnuecTBo yacoB I[ DJIeKTPOHHbIE
ara
Ne nudposbIe
Tema ypoka KonTpoabHbl IMpakTnyeckn H3y4YeHH
o0pa3oBare/ibHBI

n/n Bcero
e padoTbI e pabdoThbI s
e pecypchbl

MHo)xecTBO, Onepanuu HaJl MHOXKECTBAMU.
Huarpammsl Diinepa—BenHa

Parmonanpusie uncia. OOBIKHOBEHHBIE U
NECATUYHBIE TPOOH, TPOIICHTHI, 1
OECKOHEUYHBIC TIEPUOTUYECKUE APOOH

Apudmerndeckre ornepanuu ¢
paMoHATFHBIMHU YUCIIAMH, 1
npeoOpa3oBaHus YUCIOBBIX BBIPAKECHUI

[Tpumenenue apoGeil ¥ MPOLIEHTOB ISt
pCUICHU MPUKIIAJHBIX 3a1a4 U3 PA3JIMIHBIX 1
OTpaciei 3HaHUW U peasbHOMN )KU3HU

ITpumenenue apoGeil 1 NPOLEHTOB 1JIs

pELIeHNs IPUKIAIHBIX 3a7a4 U3 Pa3IndHbIX 1
OTpacjeyl 3HaHUW U peabHOMN JKU3HU
JeicTBuTenpHbIe ynciia. PanimonanbHbIe 1
UPpalOHAIILHBIE YUCIIA
Apudmerndeckre ornepauuu ¢
JEHCTBUTEIIbHBIMU YU CIIAMU
[TpubnmxEHHBIE BBIYMCICHUS, TIPAaBUIIA
OKpPYIJICHHUs, IPUKHUIKA U OLICHKA 1
pe3yJibTara BbIYUCICHUN



10
11
12

13

14

15

16

17

18

19

20

21

TO)K)IG CTBA U TOXKICCTBCHHBIC
npeoOpa3oBaHUs

VYpaBHeHUE, KOPEHb YpaBHEHUS
HepaseHncTtBo, penieHne HepaBeHCTBa
MeTton unTEpBaNOB

Pemenue niensix U ApoOHO-pAITIOHATIBHBIX
YpaBHEHUI U HEPABEHCTB

KonTponbhas pabota o teme "MHOXeCTBa
palOHAIbHBIX U JEHCTBUTEIBHBIX YHCEI.
PanmonanbHble ypaBHEHUS U HEPABEHCTB"

®ynkuus, cnocoOsl 3a1aHusT QYHKIIH.
B3aumHuo oOparHbie GyHKIUN

I'paduk Pyukuu. O61acTh ONpeAeICHUS 1
MHOXX€CTBO 3HaueHU PpyHkmu. Hymm
¢bynkuy. [IpoMexyTku 3HAKOOCTOSTHCTBA

Yérabie 1 HeUETHBIE (PYHKITUH

CreneHs ¢ LeIbIM OKa3aTeNIeM.
CrangaptHas ¢popma 3amnucu
JEHUCTBUTENILHOTO YKCIIa

Hcnonp3oBanue noaxoasieit Gopmsl
3aIlUCH JEMCTBUTENIBHBIX YUCEIT IS
peleHusl MPaKTUYEeCKUX 3aj1ad U
NPEACTaBICHUS JaHHBIX

CrenienHast QyHKIHS ¢ HATYpaJIbHBIM U
LensIM nokasaresnem. E€ cBolicTea n
rpadux

Apudmerndeckuii KOpeHb HaTypaIbHOM
CTETIEHU



22

23

24

25

26

27

28

29

30

31

32

33

34

35

ApudmeTruecKkuii KOpeHb HaTypaJbHOM
CTEIIEHU

CBoiicTBa apupMETUIECKOTO KOPHS
HATypaJIbHON CTEIICHU

CaoiicTBa apu(pMETHIECKOTO KOPHSI
HaTypaJIbHOM CTENEHU

CBoiicTBa apupMETHYECKOTO KOPHS
HaTypaJbHOMU CTEIEHU

JleiicTBus ¢ apupMeTHIeCKUMU KOPHIMHU
N—OM CTENEHU

JleiicTBUs ¢ apupMETHUECKUMH KOPHIMHU
N—OM CTENEHU

JleiicTBus ¢ apuMeTHIeCKUMU KOPHAMU
N—OM CTENEHU

JleiicTBus ¢ apupMeTH4eCKUMU KOPHIMHU
N—OW CTENEHU

JleiicTBus ¢ apupMEeTHIECKIMH KOPHSIMHU
N—OW CTEIECHU

Pemenne nppannoHaibHbIX ypaBHEHUN U
HEPaBEHCTB

Peuienune uppainmoHaabHbIX YpaBHEHHN U
HEPABCHCTB

Pemenue nppalOHaIbHbIX YPAaBHEHUN U
HEPaBEHCTB

Penienne nppannoHalbHBIX ypaBHEHUN U
HEPaBEHCTB

Pemenune nppanoHaabHbIX YPaBHEHUN U
HEPABEHCTB



36
37

38

39

40

41

42

43

44

45
46
47
48

49

50

CpoiicTBa 1 rpaduK KOpHs n-0Oi CTEHEHU
CaoiicTBa 1 rpauk KOpHs n-0il cTeneHu
KontponpsHas pabora o teme
"ApudpmeTHIecKril KOpeHb N—0il CTENeH .
HppannoHaibHbIe ypaBHEHUS U
HepaBeHCTBA"

CuHyc, KOCUHYC ¥ TaHT€HC YHCJIOBOIO
aprymeHra

CuHycC, KOCUHYC ¥ TAHT€HC YUCJIOBOTO
apryMeHra

ApKCHHYC, apKKOCHHYC U apKTaHT€HC
YHCJIOBOTO apryMeHTa

ApKcuHYC, apKKOCUHYC M apKTaHI'€HC
YKCJIOBOTO apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb,
OIIpENEICHNE TPUTOHOMETPUYECKHUX
(GyHKLUI YUCIIOBOTO apryMeHTa
Tpuronomerpuueckast OKpyKHOCTb,
OIIpeeICHUE TPUTOHOMETPUYECKUX
(GYHKLUH YUCIIOBOIO apryMeHTa

OCHOBHBIE TPUTOHOMETPHUECKUE (POPMYJIBI
OCHOBHBIE TPUTOHOMETPHUECKHE (POPMYJIbI
OCHOBHBIE TPUTOHOMETPHUECKUE (POPMYJIBI
OCHOBHBIE TPUTOHOMETPHUECKHE (POPMYJIbI
[TpeobpazoBaHre TPUTOHOMETPUIECKUX
BBIPaKCHUI

IIpeoOpa3oBaHue TPUTOHOMETPUUECKUX
BBIPAYKEHUI

—_— =



51

52

53

54
55
56
57
58
59

60

61

62

63

64
65

[IpeobpazoBanre TPUTOHOMETPUIECKUX
BBIPaKCHUI

[TpeoOpazoBaHue TPUTOHOMETPUUECKUX
BBIPaKCHUI

[Ipeobpa3oBaHue TPUTOHOMETPUUECKUX
BBIPAYKEHUI

Pemenue TpuroHoMeTpUYECKUX YpaBHEHUN
Penienre TpUrOoHOMETPUYECKUX YPaBHEHUI
Pemenne TpuroHoMeTpUYECKUX YpaBHEHUU
Penienre TpUrOHOMETPUYECKUX YPaBHEHUI
Pemenne TpUroHoMeTpUYECKUX YPaBHEHUN
Penienne TpUrOHOMETPUYECKUX YPaBHEHUI

KonTponbhas pabota o teme "®opmMysbt
TPUTOHOMETpUHU. TpUroHOMETpUUYECKHE
ypaBHEHUS"

[TocnenoBarenbHOCTH, CIIOCOOBI 3aJaHUS
MOCJIE0BAaTENBbHOCTE. MOHOTOHHBIE
IIOCJIEZIOBATEILHOCTH

ApudmeTrrueckasi U reoMeTpUdecKas
nporpeccuu. Mcnonp3oBaHue NpOrpeccuun
JUIS PELLIEHUS PEAJIbHBIX 3a]a4
IIPUKIJIATHOTO XapaKrepa

beckoneuHo yObIBaromas reoMeTpuuecKas
nporpeccus. Cymma 6€CKOHEUHO
yOBIBaIOIIEH reOMETPUUECKOM MPOTrpeccuu
dopmyrna CIOKHBIX MPOLIEHTOB

dopmyra CI0KHBIX MTPOLIEHTOB



O0006111eH1E, CUCTEMATH3aIMs 3HAHUH 3a
66 KypcC ayireOpbl ¥ Havajl MaTeMaTUudeCcKoOTro
aganm3a 10 ximacca
67 HToroBast KOHTpOJIbHAs paboTa
O0o001enye, cucTeMaTU3alKs 3HAHUH 3a
68 Kypc areOpbl ¥ Hadyaj MaTeMaTH4eCKOTro
ananm3a 10 xiacca

OBIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68



11 KUIACC

Ne
n/n

— O 0 3 O

12

13
14

Tema ypoka

CreneHb ¢ pallMOHATBLHBIM ITOKa3aTelIeM
CBoiicTBa CTEEHU

[TpeoOpa3zoBanue BeIpaXKeHUH, COAEPKAIINX
palroHaIbHbIEe CTETICHH

[IpeobpaszoBanue BeIpax)eHUH, COACPIKALTUX
panroHaIbHBIE CTETICHU

[IpeobpazoBanue BbIpaXEHUH, COAEPKALIUX
paloHaIbHbIE CTENEHU

[TokazarenbHble YpaBHEHUSI 1 HEPABEHCTBA
[TokazarenbHble ypaBHEHUS! U HEPABEHCTBA
[TokazarenbHble YpaBHEHUSI 1 HEPABEHCTBA
[TokazarenbHble ypaBHEHUS U HEPABEHCTBA
[TokazarenbHble YpaBHEHUSI 1 HEPABEHCTBA
Ioxa3zarenbHas GyHKIUS, €€ CBONCTBA U
rpaduk

KontponpHas padora o reme "CrerneHs ¢
palMOHAIBHBIM TTOKa3aTeJIeM.

[TokazarenbHas QyHkius. [TokasarenbHble
YpaBHEHHUs U HEpaBeHCTBA"

Jlorapudm uncna

JlecsiTuyHbIE U HATypaJbHbIE JOTaprU(pMbI

KoanuecTBo 4yacoB

Bcero

KoHTpoJbHBI
e padoTbI

IMpakTnyecku
e padoThbI

Jara
H3y4YeHH
s

DJIeKTPOHHbIE
undpoBbie
00pa3oBaTeJIbHbI
e pecypchl



15

16

17

18

19

20

21

22

23

24

25

26

27

28

[TpeoOpa3zoBanue BeIpaXeHUM, CoAEepKAIIUX
aorapudmbl

[IpeobpazoBanue BEIpaXKEHUH, COIEPKAIIUX
J0rapuQMbl

[IpeoOpazoBaHue BBIpAKEHHH, COAEPIKAIITUX
norapupMbl

[IpeobpazoBanue BEIpAKECHUH, COIEPKAIIUX
J0TapuQMbI

Jlorapudmuyeckue ypaBHEeHUs U
HEPAaBEHCTBA

Jlorapu¢muyeckre ypaBHEHUS U
HEPAaBEHCTBA

Jlorapudmuyeckue ypaBHEHHS U
HEPAaBEHCTBA

Jlorapudmuyeckue ypaBHEeHUs U
HEPABEHCTBA

Jlorapudmuyeckas GpyHKIHs, €€ CBOMCTBA U
rpaduk

Jlorapudmuyeckas GpyHkIus, e€ cBoiicTBa U
rpaduk

Tpuronomerpuyeckue QpyHKIMH, UX
CBOMCTBA U Tpaduku

Tpuronomerpuyeckue GpyHKIMH, UX
CBOWCTBA U TpapuKu

Tpuronomerpuyeckue QpyHKIMH, UX
CBOWCTBa U rpaduKu

Tpuronomerpuueckue QpyHKINU, UX
CBOICcTBa U rpaduKu



29

30

31

32

33

34

35

36

37
38

39

40

41
42

[TpuMepbl TPUTOHOMETPHYECKUX
HEPaBEHCTB

[IpumMeps! TPUTOHOMETPHUECKUX
HEPaBEHCTB

[TpuMepbl TPUTOHOMETPUYECKUX
HEPaBEHCTB

[TpumMeps! TPUTOHOMETPHUECKUX
HEPaBEHCTB

KoHnTponbHas pabora o teme
"Jlorapupmuueckas GyHKIHS.
Jlorapudmudeckue ypaBHEHUs U
HepaBeHCTBa. TpUroHOMeTprUYecKue
GYHKIIUY U UX

rpa¢uku. TpuroHomeTpudecKue
HepaBeHCTBA"

HenpepoiBHble QyHKITNH

Mertoz MHTEpPBaIOB AJIs PEIIEHUs
HEPaBEHCTB

Merton HHTEPBAJIOB ISl PELICHUS
HEPaBEHCTB

[TpousBoanas pyHKIUU

[IpousBognast pyHKIIMN
I'eomerpuueckuil 1 Gu3nUecKuil cMbICT
MIPOU3BOIHOM

['eomeTrpuueckuii v pu3HUECcKHil CMbICI
IIPOU3BOTHOM

[Ipou3zBoaHbBIE 37I€MEHTAPHBIX (PYHKIIHIHA

[Tpou3BoaHbIE 37IEMEHTAPHBIX (QYHKIIHUHA



43

44

45

46

47

48

49

50

51

52

53

54

[TpousBoaHast cyMMbl, IPOU3BEACHMUS,
YaCTHOTO (YHKIIMHA

[IpousBoaHast CyMMBI, IPOU3BEICHUS,
4acTHOTO (PYHKUUH

[TpousBoaHast CyMMBbl, TPOU3BEACHHUS,
YaCTHOTO (YHKIIMIA

[IpuMeHenne npon3BOgHOM K
UCCIIeTIOBaHNIO (DYHKIIMH HA MOHOTOHHOCTh
U DKCTPEMYMBI

[IpuMeHeHnne nponu3BOgHON K
UCCIIeIOBaHNIO (DYHKIIMH HA MOHOTOHHOCTh
U DKCTPEMYMBI

[IprumeneHue nporu3BOAHOM K
UCCIIeIOBaHNIO (DYHKIIMH HA MOHOTOHHOCTh
U DKCTPEMYMBI

IIpumeHeHne MpOU3BOIHON K
UCCIIEIOBAaHUIO (DYHKIIMH HA MOHOTOHHOCTh
1 DKCTPEMYMBI

Haxoxnenue HauboIbIIero 1 HANMEHBIIETO
3Ha4eHMsI PyHKLIUU Ha OTPE3Ke

Haxoxxnenue HanOOIbIIET0 U HANMEHBIIETO
3HaueHUs (PyHKIMM Ha OTpe3Ke
Haxoxenue HanOoIIbIIero 1 HANMEHBIIETO
3Ha4YeHUs (PyHKIMH Ha OTPE3Ke
Haxoxnienue HaubobIIero 1 HAUMEHBIIETO
3HaueHUs (PyHKIMM Ha OTpe3Ke
HaxoskneHnre HanOOIbIIero 1 HAaMMEHBIIIETO
3HaYeHUs PYHKINU HA OTPE3Ke



55

56

57

58
59

60

61

62

63

64

65

66

67
68

Haxoxxnenne HanbospI1ero 1 HAaMMEHbILIEro
3Ha4eHMsI PyHKIUHU Ha OTpe3Ke

[IpumeneHnne npou3BOAHOM ISt
HaXO0XJCHUSI HAUJTY4IlIEerO PEIICHUS B
MPUKIAJHBIX 3aa4ax, JAJIsl ONPEIeICHUS
CKOPOCTH TpoIiecca, 3aJaHHOTO (OpMYITOi
WM rpaduxom

KonTponbHas pabota 1o reme
"IIponsBoanas. [Ipumenenne npon3BoaHon"

[TepBooOpasnas. Tabnuia nmepBooOpasHBIX
IlepBooOpasnas. Tabnuia mepBooOpa3zHbIX

WuTerpai, reomeTpudeckuii 1 pu3ndecKuit
CMBICTT HHTETpalia

WuTerpan, reomeTpuueckuii 1 pusnmyeckuit
CMBICII MHTErpajla

WHTerpai, reoMeTpuiecKuii 1 pu3nyecKuit
CMBICJI MHTErpajia

Brruucnenue unTerpana mo gopmyie
Herorona—JleiiOnuna

Brruncnenue uHTErpana no popmysie
Herorona—Jleriouuna

Brrurcnenue uaTerpaia no hopmysie
Herotona—JleiiOuuiia

Brrancnenue wHTErpana mo Gopmysie
Hprotona—JleitOHuia

CucreMbl TUHENHBIX YPAaBHEHHUN

CucreMbl TUHEHHBIX YpaBHEHUH



69

70

71

72

73

74

75

76

77

Pemenne npukitagHeIxX 3a/1a4 ¢ MOMOIIBIO
CHUCTEMBI JINTHEWHBIX YPAaBHEHUI

Perrenre nmpukitagHeIX 3a1a4 ¢ IOMOILBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUI

Cucrtembl 1 COBOKYITHOCTH LIEJBIX,
paLMOHATIBHBIX, UPPALIMOHAIBHBIX,
MOKa3aTeJIbHBIX, JOrapu(pMUUECKUX
yYpaBHEHHI U HEPABEHCTB

CucreMsl 1 COBOKYITHOCTH LECJIbIX,
paluoOHAJIBbHBIX, HPpPALlUOHAIbHBIX,
IIOKa3aTCJIbHbIX, J'IOl"apI/I(bMI/I‘IeCKI/IX
ypaBHeHI/Iﬁ 1 HCPAaBCHCTB

CucTtemMbl U COBOKYITHOCTH IICJIBIX,
palroHAIBHBIX, HPPALMOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTapUPMUIECKUX
yYpaBHEHUN U HEPABEHCTB

Cucremsbl 1 COBOKYITHOCTH LCJIBIX,
palyoOHaJIbHBIX, UPpPALIMOHAJIBHBIX,
MOKa3aTeJIbHBIX, JIOTapUPMUUECKUX
YpaBHEHUH U HEPABEHCTB

Hcnonb3oBanue rpadukoB GyHKUIUH IS
peleHus ypaBHEHHUH U CHCTEM

Hcnonp3oBanue rpadukoB QyHKIMI 1715
pellICHHS yPAaBHEHHUI U CUCTEM

[IpuMeHeHne ypaBHEHUN, CUCTEM U
HEPABEHCTB K PEIICHNUI0 MaTEMaTUYeCKUX
3a/1a4 v 3ajia4y U3 pa3IndHbIX obIacTei
HayKHU U peaibHOM KU3HU



78

79

80

81

82
83
84

85

86

87

88

89

90

91

92

KontponbHas pabora no treme "Mnrerpan u
ero npumeHeHus. Cucremsl ypaBHEeHUN"

HarypanbsHble u nenple yncna B 3a1a4ax u3
peANbHOMN KU3HU

HarypanbHbie 1 1esble yncia B 3a/1a4ax u3
peabHOM JKU3HU

HarypanbHble u enple yncna B 3a1a4ax u3
peaNbHOM KU3HU

[Tpu3Haku AETUMOCTH LIETBIX YHUCET
[Ipu3Haku JETMMOCTH MEITBIX YACETT
[Tpu3Haku AETUMOCTH LIETBIX YHUCET
[ToBTOpeHME, 0000IICHIE, CHCTEMATHU3AIIHS
3HaHUU. YpaBHEHUS

[ToBTOpenue, 0000IIEHIE, CUCTEMATHU3AIINS
3HaHUU. YpaBHEHUSA

[ToBTOpeHue, 0000IICHNE, CUCTEMATH3AITUS
3HaHUW. YpaBHEHUS

[ToBTOpeHue, 0000IIeHNE, CUCTEMATHU3AIIHS
3HaHUU. YpaBHEHUSA

[ToBrOpenue, 0600IIeHHE, CUCTEMATU3ALINS
3HaHUU. YpaBHEHUSA

[ToBTOpenue, 0000IICHNE, CUCTEMATHU3AITUS
3HAHWI. YpaBHEHUS

[ToBTOpeHue, 0000IIEHIE, CUCTEMATHU3AIIHS
3HaHui. HepaBeHcTBa

[ToBTOpenue, 0000IIeHNE, CHCTEMATH3AITUS
3HaHuil. HepaBeHncTBa



[ToBTOpenue, 0000IICHNE, CUCTEMATH3AITUS

93 N 1
3HaHui. HepaBeHcTBa

94 [ToBTOpeHue, 0000IIEHNIE, CUCTEMATHU3AIIUS 1
3HaHui. HepaBencTsa

95 [ToBTOpenue, 0000IIEHNE, CHCTEMATH3AITUS 1
3HaHUM. CUCTeMBbl YpaBHEHUM

96 [ToBTOpeHME, 0000IIECHNE, CHCTEMATHU3AIIHS 1
3HaHul. CrucTeMBbl ypaBHEHUN

97 [ToBTOpeHue, 0600IIeHHE, CUCTEMATHU3ALINS 1
3HaHui. yHKIKH

08 [ToBTOpenue, 0000IICHNE, CUCTEMATH3AITUS |
3HaHuW. OyHKIUH

99 HtoroBast KoHTpoJIbHAs paboTa 1

100 Hrorosas koHTpoOsbHAs paboTa 1
O0001enue, cucreMaTH3anys 3HaHUH 3a

101 Kypc anreOpbl U Hauajl MaTeMaTu4ecKoro 1

ananm3a 10-11 ximaccos

O06o001eHne, cucTemMaTu3alys 3HaHuH 3a
102 KypcC anredphl U Ha4aj MaTeMaTHYECKOro 1
ananu3a 10-11 xnaccos

OBIIEE KOJIMYECTBO YACOB 110

I[TPOT'PAMME 102






YYEBHO-METOANWYECKOE OBECIIEYEHUE OBPA30OBATEJILHOT'O
MPOLIECCA
OBSIBATEJBHBIE VUEBHBIE MATEPUAJIBI JUISI VYYUEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YYUTEJIA

HUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






