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IHHOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamMma yueOHOTO Kypca «AnreOpa M Hadajga MaTEeMaTHYECKOTO aHAIM3a» 0a30BOTO ypPOBHS
s obydaromuxest 10 —11  xmaccoB paspaborana Ha ocHoBe @DenepanbHOTO TOCYIAPCTBEHHOTO
00pa30BaTEeNLHOTO CTaHIApTa CpeAHEro oOmero ooOpa3oBaHHs, C Y4ETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUH, MPEIBSIBIIEMBIX K MAaTEMaTHIECKOMY 00pa30BaHUIO, U TPAJAUIUI POCCHIICKOTO 00pa30BaHusI.
Peanuszanus nporpaMMbl 00ecieurBaeT OBJIAJACHNUE KIIFOUEBBIMU KOMIETEHIMSIMU, COCTABIISIFOIIUMU OCHOBY
JUISL CaMOpa3BUTHSL M HEMPEPBIBHOTO OOpPa30BaHMsI, IEOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO U
[I03HABATEIbHOIO Pa3BUTUS JINYHOCTU O0yUaIOIINXCS.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hauaima MaTeMaTHYECKOTO aHAIM3a» SBISETCS OJHUM W3 HawboJiee 3HAUYMMBIX B
MpOrpaMMe CTapIlIel IIKOJIbI, MOCKOJIBbKY, C OJHOM CTOPOHBI, OH 00€CIeUrBAeT MHCTPYMEHTAIbHYIO 0a3y
JUI W3YyYEHUS BCEX ECTECTBEHHO-HAYYHBIX KYpCOB, a C JIpyrod CTOPOHBI, (POPMHUPYET JIOTHUYECKOE U
abCTpakTHOE MBIIIJIEHUE Y4YallUuXcs Ha YpPOBHE, HEOOXOIUMOM Ul OCBOEHHUS KypCcOB HH(OPMAaTUKH,
OOLIECTBO3HAHMS, HCTOPUHU, CIIOBECHOCTH. B pamkax JaHHOro Kypca YydallMecs OBJaJIeBaloT
YHUBEPCAJIbHBIM  SI3IKOM COBPEMEHHOM HayKu, KoTopas (GOpMyIUpyeT CBOM JIOCTH)KEHUS B
MareMaTuieckou gopme.

Kypc anredpsl 1 Hauan MaTeMaTHYecKOro aHajlnu3a 3aKia/IbIBae€T OCHOBY JUISl YCIIEUTHOTO OBJIAJCHUS
3aKOHaMHM (U3UKH, XUMUHU, OMOJOTUHU, OHMMAaHUS OCHOBHBIX TEHJECHUUN SKOHOMHKH U OOIECTBEHHOU
KU3HU, TI03BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX IU(GPOBBIX U KOMIIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO UCIOJIB30BaTh UX B MMOBCEIHEBHOM KU3HU. B To)ke BpeMsi oBiiaJieHre aOCTPAKTHBIMU U JIOTHYECKU
CTPOTMMHM  MaT€MAaTUYECKUMHU KOHCTPYKIUSIMU pa3BUBaeT yYMEHUE HAXOJUTh 3aKOHOMEPHOCTH,
000CHOBBIBAaTh UCTUHHOCTD YTBEPKICHMUSI, UCIIOJIB30BaTh 0000IIEHNE U KOHKPETU3alHI0, a0CTparupoBaHue
U aHaJIOTuio, (GOPMHUPYET KPEATUBHOE M KPUTHYECKOE MbIIIeHHE. B xoxe u3ydeHus anreOpbl M Hayail
MaTeMAaTU4YECKOI0 aHalIM3a B CTApILIEH ILIKOJIE ydalluecs MOIy4aroT HOBBIM OMNBIT PELICHUs MPUKIATHBIX
3aJa4, CaMOCTOSTEIBHOTO MOCTPOCHUSI MAaTEMATUYECKUX MOJENCH pealbHbIX CUTyalluid M MHTEpIpeTaliu
MOJIy4EHHBIX PELICHUH, 3HAKOMSATCS C IIPUMEpPaMH MaTeMaTHYECKHX 3aKOHOMEPHOCTEN B MPUPOJIE, HAyKe U
B UCKYCCTBE, C BBIJJAIOIIMMUCS MaTEMaTUYECKMMHU OTKPBITUSIMH U MX aBTOPaMHU.

Kypc oGnagaer 3HaUMTEIbHBIM BOCHHUTATENbHBIM MOTEHIIMAIOM, KOTOPBIN pealu3yercsl Kak depes
yueOHbII MaTepua, cocoOCTBYIOMIMKA (GOPMUPOBAHUIO HAYYHOIO MUPOBO33PEHNUS, TaK U Yepe3 CrennupuKy
yu4eOHOM  JIeATEeNbHOCTH,  TpeOyroIleld  CaMOCTOSITENIBHOCTH,  AKKypaTHOCTH,  IPOJOJIKHUTEIbHOM
KOHIICHTpALlMY BHUMAHUS U OTBETCTBEHHOCTH 32 MOJYYEHHbIN pe3yJbTar.

B ocHoBe meTonuku 00ydeHus anredpe U HayajiaM MaTeMaTUYeCKOro aHajIu3a JIEKUT
NeATeIbHOCTHBIN MPUHLUI 00yYEeHHUsL.

CrpykTypa Kypca «Anrebpa M Hadajla MaTeMaTHYECKOro aHajlu3a» BKJIIOYACT CIEIYIOLIHe
coJiepKaTelbHO-METOIMYecKue JTUHUM: «YHucna u BelUMCICHU», «DYHKIUU U TpapuKu», «YpaBHEHUS U
HepaBeHCTBa», «Havanma wmaremMaTudeckoro aHamu3a», «MHoOkecTBa U Jioruka». Bce OCHOBHbIE
coJIepKaTeIbHO-METOIMUECKUE JIMHUM U3y4YaroTCs Ha MPOTSHKEHUU JIBYX JIET 00yueHHs B CTapuiel HIKoJe,
€CTECTBEHHO JOMOJHAS APYT APYra U MOCTENEHHO HACHIIIAasCh HOBBIMU TEMaMHU U pasjiesiaMu. JlaHHbIi Kypc
SBIIICTCSI MHTEIPAaTHUBHBIM, IOCKOJIbBKY OOBEIUHSET B ce0e coJepKaHHe HECKOJIBKMX MaTeMaTHYeCKUX
JUCLUIUIMH: ajreOpa, TPUrOHOMETPHSl, MaTeMaTUYeCKUil aHaIu3, Teopusi MHOKeCTB U Jip. 1o Mepe Toro kak
yJaluecst OBJIQJeBalOT BcE Oosiee MIMPOKUM MaTeMaTHYECKUM ammaparoM, Yy HHUX HOCJIEI0BaTEIbHO
(dbopMHUpyeTCsT M COBEPLICHCTBYETCS YMEHHME CTPOUTh MATEeMAaTHYECKYyI0 MOJeNb peabHON CHUTyalluH,
NPUMEHATh 3HaHUA, TIOJTy4YE€HHbIE B Kypce «Anrebpa M Hayaja MaTeMaTHYECKOTO aHAIN3ay», Ul PEeLICHHs
CaMOCTOSITENIbHO C(OPMYIMPOBAHHONW MaTeMaTH4YeCKOH 3aJauu, a 3aTeM HMHTEepIpPEeTUPOBATh MOJYYEHHBIN
pe3yabTar.

ConepxaTenbHO-MeTOAMYEeCKast TUHUS «Hucla ¥ BBIYMCICHUS» 3aBepliaeT (OPMHPOBAHUE HABBIKOB
UCIIOJIb30BAHUS JAEUCTBUTEIBHBIX YHCEI, KOTOpoe ObLIO HAayaTo B OCHOBHOW IIKoje. B crapmied mkose
0ocoboe BHUMaHHE yaemnsieTcs (GOPMUPOBAHUIO MPOYHBIX BBIYUCIUTEIbHBIX HABBIKOB, BKIIOUAIOIIUX B ce0s
UCTIOJb30BAHME PA3JIMYHBIX (HOPM 3amMCH JICHCTBUTENBHOIO YHWCIA, YMEHHE PALMOHAIBHO BBITOJIHATH
JEUCTBUSL C HUMH, JeNaTh MPUKHUIKY, OLEHMBAaTh pe3yinbTraT. OOydaromiyecs TMOIy4aloT HaBBIKH
NpUOIMKEHHBIX BBIYMCICHUH, BBITIOJIHEHUS JEHCTBUH C 4yHMCIaMM, 3alIMCAHHBIMU B CTaHAApPTHOU ¢opme,
HCII0JIb30BAHUSI MaTEMaTUUYECKUX KOHCTAHT, OLIEHUBAHUS YUCIOBBIX BBIPDAKEHU.



JIuaus «YpaBHEHUS U HEPABEHCTBA» PEAINU3YETCS Ha IPOTSHKEHUU BCEro OOydeHHs B craplieil
LIKOJIE, MTOCKOJIBKY B Ka)KJOM pa3jiee MporpamMMmbl NPEAYCMOTPEHO PEIIEHHE COOTBETCTBYIOILMX 3a]ad.
OOyuaromuecs: OBJaCBAIOT PA3TUYHBIMU METOJAMHU PELICHUS LETbIX, PAllMOHAIBHBIX, HPPAUOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTAPU(PMUYECKHMX M TPUTOHOMETPHUUYECKHX YPABHEHUH, HEPABEHCTB U HMX CHUCTEM.
[TomydeHHbIE yMEHUS HCIOJIB3YIOTCS NPU UCCIENOBAHMM (DYHKUIMH C MOMOINBIO IMPOU3BOIHON, PEIICHUH
NPUKIAJHBIX 33734 M 33/1a4 HAa HAXOKJCHHE HauOOJBIIMX W HAMMEHBIIMX 3HaueHWd (yHkuuu. JlaHHas
colepKareibHas JIMHUS BKIOYaeT B ce0s Takke (OPMHUPOBAHME YMEHHUH BBIMIOJIHATH PACUYETHI IO
dopmymnaM, mpeoOpa3oBaHUS MENbIX, PANUOHAIBHBIX, HMPPAMUOHAIBHBIX W TPUTOHOMETPHUECKUX
BBIPDOKEHUH, a TakKe BBIPAKCHUN, COJCPXKAIMUX CTENCHHW W JiorapudMmbel. biaromaps u3ydeHUIo
anreOpandeckoro Marepuaja IMPOUCXOAUT JajbHEHIIee pPa3BUTHE AITOPUTMHUYECKOTO M aOCTPaKTHOTO
MBIIIJIEHUS] y4daluXxcs, (OPMUPYIOTCS HABBIKM JEAYKTUBHBIX DPACCYKJEHUH, pabOThl C CHUMBOJBbHBIMU
(dbopmamu, TpeACTaBICHUSI 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHIE PABEHCTB M HEPaBEHCTB. Aurelpa
npepiaraeT 3PQEeKTUBHbIE MHCTPYMEHTHI ISl PEUICHUS MPAKTHUYECKUX M €CTECTBEHHO-HAYYHBIX 3a7ad,
HarJIgJHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.

CopepxarenpHo-MeToauuecKass JUHUS «DyHKIMU U TpaduKu» TECHO NepervieTaercs ¢ ApYruMu
JUHUSAMHU Kypca, TMOCKOJbKY B KaKOM-TO CMBbICIE 3a/a€T MOCIEI0BATEIbHOCTh H3YyYEHHUs Marepuala.
N3ydeHue creneHHOM, MOKa3aTeabHOM, Jorapu(GMUUIECKOi U TPUTOHOMETPUUYECKUX (PYHKIINN, UX CBOMCTB U
rpaduKoB, MCHOJIb30BaHUE (DYHKIUI [UIsl pelleHus 3ajad M3 JIpYruX Y4eOHBIX NMPEAMETOB U peabHOM
YKU3HU TECHO CBSI3aHO KaK ¢ MaTeMaTHUYECKUM aHAIM30M, TaK U C pellleHneM ypaBHEHHI U HepaBeHCTB. [1pu
3TOM 00JIbIlIOE BHUMAaHUE yaemseTcsl (OpMUPOBAHUIO YMEHHS BbIpakaTh (GOpMyIaMHu 3aBUCUMOCTH MEXKIY
pa3IMYHBIMU BEJIMYMHAMH, HCCIIENIOBATh IMOJIydYeHHble (YHKIMH, CTPOUTh UX Tpaduku. Marepuan 3Toi
coJiep’KaTebHON JTMHUM HalleJIeH Ha pa3BUTHE YMEHMI M HaBBIKOB, MO3BOJISIONINX BhIPAKaTh 3aBUCUMOCTH
MEXAYy BEJIMYMHAMH B Pa3IU4HON (opme: aHATUTHYECKOH, rpaduueckoid M cioBecHOM. Ero msyuenue
CIOCOOCTBYET Pa3BUTHUIO ATOPUTMUYECKOTO MBIIIJIEHUS, CIOCOOHOCTH K OOOOIIECHUIO M KOHKPETH3AIUH,
HCIIOJIb30BAHUIO aHAJIOTHIA.

ConepxarenpHas nuHus «Hadana MareMaTnyeckoro aHaiu3a» IMO3BOJISIET CYIIECTBEHHO PaCIIMpPHUTH
KpYyr KaK MaTeMaTH4eCKHX, TaK U MPHUKIAJHBIX 33a[a4, JOCTYIHbBIX 00Yy4alOUIUMCs, Y KOTOPBIX MOSBISETCS
BO3MOXHOCTh HCCIIEIOBaTh M CTPOUTH I'paduku (YHKIMHA, ONMpeneisiTh UX HAauOOJbIINE W HAaUMEHBIIHE
3HAYEHUS, BBIUUCISATH IMJIOWAAn QUryp u oOBbEMBI Ted, HAXOOUTh CKOPOCTH U YCKOPEHUS IMPOLECCOB.
JlanHasi cozep:KaTesbHasl JUHUS OTKPHIBAET HOBBIE BO3MOXHOCTH ITOCTPOEHHS MAaTEMaTUYECKUX MOJEEeH
peanbHBIX CUTYyallMi, HAXOXICHUS HAWy4ylIero pPEIIeHUs B MPUKIATHBIX, B TOM YHCIIE COLHUAIBHO-
SKOHOMMUYECKHUX, 33/7a4yaX. 3HAKOMCTBO C OCHOBaMH MaTEeMaTHUYECKOT0 aHallh3a CIIOCOOCTBYET Pa3BUTHUIO
abctpakTHOro,  (OPMANIbHO-JIOTMYECKOTO W KPEaTUBHOTO  MBIIUICHUS, (DOPMHUPOBAHHIO  yMEHHUUH
pacrno3HaBaTh MPOSIBJICHUS 3aKOHOB MaTeMaTUKU B HayKe, TEXHHKE M HcKyccTBe. OOyyaroniyecs y3HatoT O
BBIJJAIOLIMXCS PE3YyJIbTaTaxX, MOJYUYEHHBIX B XOJ€ Pa3BUTHS MATEMATHKN KaK HAYKH, U UX aBTOpax.

ConepxarenpHO-MeTOAMYECKas TUHUS «MHOXKeCTBa U JIOTHKa» B OCHOBHOM IOCBSIIEHA 3JIEMEHTaM
TEOPUU MHOXKECTB. TeOpeTHKO-MHOKECTBEHHBIE ITPEACTABICHHS IMPOHU3BIBAIOT BECh KypC UIKOJBHOM
MaTeMaTHKU U MpEeAaraloT Hauboliee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINN BCE Pa3Aeibl MAaTEMATUKH U
€€ MPUIIOKEHU, OHU CBSI3bIBAIOT Pa3Hble MAaTEMAaTUUYECKUE JUCLUILIUHBI B eauHoe 1enoe. [loaTomy BaxkHO
J1aTh BO3MO’KHOCTh IIKOJIBHUKY IIOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN S3bIK COBPEMEHHOM MaTE€MaTUKH U
HCIIOJIb30BATh €r0 JIJISl BBIPAKEHHS] CBOMX MBICIIEH.

B kypce «Anrebpa u Hayala MaTEeMaTHYECKOrO aHajiu3a» MPHUCYTCTBYIOT TaKXKe OCHOBBI
MaTeMaTH4eCKOr0 MOJICTMPOBAHUS, KOTOpbIE MpHU3BaHbl C(HOPMHPOBATH HABBIKM MOCTPOCHHUS MOJEiei
peanbHBIX CUTYalMi, UCCIEIOBAaHMs 3THX MOJENe ¢ MOMOIbI0 amnmapara anreOpbsl 1 MaTeMaTH4ecKOTo
aHaJI3a U MHTEPIPETAlUM IMOJIyYEHHBIX Pe3yJIbTaToB. Takue 3aJaHMs BIUIETEHBI B Ka)KJbli W3 Pa3/ieloB
IIPOrpaMMBbI, MTOCKOJIBKY BECh MaTepHall Kypca IIMPOKO HMCIOJb3YeTCs s PELICHMs NMPUKIAJHBIX 3ajad.
IIpu pemeHun peanbHBIX MNPAKTHUECKUX 3a/4ad ydalludecs pa3BUBAIOT HaONI0AaTeIbHOCTh, YMEHHE
HaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCIOIb30BAaTh AHAJIOTHIO, 00001aTh U KOHKPETU3UPOBAThH
npobnemy. JlesTenbHOCTh MO (OPMHUPOBAHUIO HABBIKOB DELICHUS MPUKIAAHBIX 3a7ad OpPraHU3yeTcs: B
nporecce U3y4eHus Bcex TeM Kypea «Anredpa 1 Hauala MaTeMaTHYeCKOTO aHAIN3ay.

MECTO YYEBHOT O KYPCA B YYEBHOM IIJTAHE

B yue6HOM miaHe Ha HM3ydyeHHE Kypca anreOpbl M Hayal MaTeMaTHYECKOTO aHalu3a Ha 0a30BOM
ypoBHE OTBOAMUTCS 2 yaca B Henemto B 10 kiacce u 3 vaca B Henemo B 11 kiacce, Bcero 3a asa rojaa
oOyuenust — 170 gacos.

COJAEPKAHUE YYEBHOT'O KYPCA



10 KJIACC

Hucna v BIUMCICHUS

Pammonanbupie  ymucna. OOBIKHOBEHHbIE W ACCATHUYHBIE JpOOM, TIPOLEHTHl, OECKOHEYHBIE
nepuouveckue JapoOu. ApudMeTHuecKkue Omepaludyd ¢ palUoOHATBHBIMA YHUCIIAMHU, MPEOOpPa30BaAHUS
YHCIOBBIX BhIpakeHui. [IpuMmenenue qpo0eil 1 MpOLEeHTOB A PELICHUs TPUKIIaIHBIX 3a/1a4 U3 Pa3InIHbIX
OTpaciiel 3HAHUM U peabHOM KU3HU.

JleiicTBuTenbHble uncia. PalnnoHanbHble U UppalMOHANIbHBIE YKciIa. ApU(pMETHUUECKUE ONEepaluu ¢
NEeUCTBUTENbHBIMU uHciaMu. [IpuGinkéHHble BBIUMCIIEHUS, MpaBUJIa OKPYIJIEHMsS, NMPUKUIKA U OLEHKa
pe3yJbTaTa BEIYUCICHUM.

Crenenp ¢ 1mensiM  nokazareneM. CranmaptHas ¢opma 3anmucu  JIeHCTBUTEIIBHOTO  YHCIA.
Hcnonp3oBanue noaxonsuieil GopMbl 3arucu JeMCTBUTEIbHBIX YUCEN I PEIICHUs MPAKTUYECKUX 33134 U
[IPE/ICTaBICHUS] TAHHBIX.

Apudmernueckuii KOpeHb HaTypajdbHON creneHu. JIeMcTBUS ¢ apUPMETHUYECKUMHU KOPHAMU
HAaTypaJbHOMN CTEIICHHU.

CuHyC, KOCUHYC U TaHI€HC YHUCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHT€HC YHCIOBOTO
aprymMeHra.

VYpaBHEHHUsI U HEPABEHCTBA

ToxnecTBa U TOKIECTBEHHbIE IPEOOPA30BAHUS.

[IpeoGpa3oBaHue TPUTOHOMETPUUECKUX BbIpaskeHUH. OCHOBHbIE TPUTOHOMETpHUECKHE (DOPMYIIBI.

VYpaBHeHue, KOpeHb ypaBHEeHHs. HepaBeHCTBO, pelieHne HepaBeHCcTBa. MeTo 1 HHTEPBAJIOB.

Pemenue nenbix 1 [poOHO-pallMOHANBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemrenne nppaiiMoHaNIbHBIX YpaBHEHUN U HEPABEHCTB.

Pemrenne TpuroHOMeTpUYECKUX YPABHEHUN.

[IpumeHeHne ypaBHEHHI M HEPAaBEHCTB K PELIEHUI0 MAaTeMaTUYeCKUX 3a/ad U 3aJlad U3 pa3iudHbIX
obJyacTeil HayKu U peaIbHON KU3HH.

OyHKIMU U TpaduKku

OyHKIws, criocoObl 3ananus Gyakuun. ['paduk Gyakumun. Bzanmuo oOpatHbie GyHKITUN.

OO6mactp ompeneneHuss W MHOXKECTBO 3HaueHud ¢GyHknuu. Hymu dyakuun.  [IpomexyTku
3HAKOMOCTOSTHCTBA. YETHBIC 1 HEUETHBIE (PYHKITUH.

CrenenHast (yHKIUSI C HaTypaJdbHBIM M II€JIBIM IMOKa3areneM. EE cBoiictBa u rpaduk. CBoiicTBa u
rpaduk KOpHS N-0¥ CTENEeHH.

Tpuronomerpuyeckasi OKPYXKHOCTb, OIpPEIEICHUE TPUTOHOMETPUUYECKUX (DYHKIMN YHCIOBOTO
apryMeHTa.

Havana matemaTuueckoro ananusa

[TocnenoBarensHOCTH, COCOOBI 331aHUA MTOCIEIOBaTEIbHOCTEN. MOHOTOHHBIE MOCIEA0BATEIHHOCTH.

Apudmernueckas M TeoOMeTpUuecKash Mporpeccuu. beckoHeuHo yObIBaroIIas TeoMeTpuyecKas
nporpeccusi. Cymma OeckoHeUyHO yObIBarolleil reomerpuueckoi mporpeccur. Popmysia CIOXKHBIX
MpOLEHTOB. Vcnoap30BaHue NPOTPECCUH JUIsl PELIEHUs PEalIbHBIX 3a]1a4 MPUKIIATHOTO XapaKTepa.

MHoOXecTBa U JIOTUKa

MHoxecTBO, onepauuu Haj MHOXkecTBaMmH. [Iuarpammbl Ditnepa—Benna. Ilpumenenune TeopeTuko-
MHOYECTBEHHOT'O aIlnapara Jyisi ONUCAHUS PEaJIbHBIX MIPOLIECCOB U SIBJICHUM, ITPU PELICHUN 3a/1a4 U3 JIPYrUX
y4eOHBIX MPEAMETOB.

Onpenenenue, Teopema, CIeACTBUE, JOKA3aTEIbCTBO.

11 KJIACC

Uucna v BBIYUCICHUS

Harypanehbie u nensie uncna. [Ipu3Haku AeIUMMOCTH LENbIX YHCEIT.
Crenens ¢ palMoHaIbHBIM MTOKa3areneM. CBONCTBA CTENIEHHU.
Jlorapudm yucna. JlecaTnyHbie U HATypaIbHBIE JOTAPUDMBI.
VYpaBHEHUS 1 HEPABEHCTBA

[IpeoOpazoBanue BEIpAKEHUH, COIEPIKALIUX JTOTapU(DMEI.
[IpeobpazoBaHue BBIpaKEHHA, COACPIKAIINX CTENEHU C PAllMOHAIbHBIM TIOKA3aTEeNIeM.
[IpuMepsl TPUTOHOMETPUUYECKUX HEPABEHCTB.

[TokazaTenbHble ypaBHEHUSI 1 HEPABEHCTBA.

Jlorapudmmueckre ypaBHEHUSI U HEPABEHCTBA.



Cucrempl JUHEMHBIX ypaBHEHUH. PellleHne NpPUKIAAHBIX 3aJad C IOMOIIBIO CHUCTEMBI JIMHEHHBIX
YPaBHEHUH.

CucremMbl 1 COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHeHne ypaBHEHUN, CUCTEM U HEPABEHCTB K PEIICHUI0 MATEMAaTUYECKUX 3a/1a4 U 3a/1a4 U3 Pa3Iu4HbIX
oOacTeil HayKu U pealbHOW KU3HH.

OyHKIMH U TpapUKH

Oynkuus. Ilepuonnueckue ¢pynkuuu. IIpoMekyTku MOHOTOHHOCTH (PYHKUMH. MakCUMyMbl U MUHUMYMBI
¢bynkuuu. Hanbompiee n HanMeHbIee 3HaueHne (yHKIUU Ha TPOMEXKYTKE.

Tpuronomerpuieckue GyHKIINH, UX CBOMCTBA U rpaduKy.

[lokazarenpHas u norapudmuueckas QyHKIUU, KX CBOMCTBA U IpaUKHU.

Ucnonws3oBanne rpadmkoB GyHKIUHN I pEIICHUS] YPAaBHEHUM U IMHEUHBIX CUCTEM.

Hcnonb3oBanue rpa¢ukoB GyHKIUI JUIs1 MCCIEI0BAaHUS IIPOLIECCOB U 3aBUCUMOCTEH, KOTOPbIE BO3HUKAIOT
MIpY pEeLIeHNH 3a]a4 U3 IPYTUX y4eOHBIX IPEIMETOB U pealbHON )KU3HH.

Hauana matemaTnyeckoro aHaiamsa

HenpepriBHble pyHKIIMN. MeTo1 MHTEPBAIOB JIIsl pEIIEHHs] HEPAaBEHCTB.

[IpousBonnas ¢pynkuuu. ['eomerpuueckuii 1 GU3NIECKUI CMBICI POU3BOIHOM.

[IpousBoHbIe 31eMEHTapHBIX (QYHKUIMNA. DOpMYJIbl HAXO0XKAEHUS MPOU3BOJHOW CYMMBI, MPOU3BEACHUS U
Y4acTHOTO (DyHKIIUIL.

[IpumeHeHne Mpou3BOAHON K HCCIeNOBaHUIO (DYHKUIMH Ha MOHOTOHHOCTh M AKCTpeMyMbl. Haxoxnenue
HauOOJIBIIET0 U HAUMEHBILIETO 3HaYeHUS QYHKIIMU Ha OTPE3KeE.

[IppuMeHeHne TPOU3BOAHOM I HAXOXKACHUS HAWIYYIIEro pEIIeHWs B NPUKIAJAHBIX 3aJadax, i
OTIpeNIeTICHUsI CKOPOCTH TpoIiecca, 3aAaHHOT0 GOPMYIION WK TpaduKoMm.

[lepBooGpa3nas. Tabnuna nepBooOpa3HBIX.

Wuterpan, ero reomMeTpudeckuid © (DU3WYECKUW CMBICI. Bpuncinenue wHTErpaiga 1o  ¢opMmynie
Herorona—1Jleli6Huna.

IINTAHUPYEMBIE PE3YJIbTATDBI

OcBoeHue yuebOHOro mnpeamera «MaremaTuka» JOJDKHO oOecrneuuBaTh JIOCTH)KEHHE Ha YpPOBHE
cpeaHero oOmero o0pa3oBaHMs — CIEAYIOUIMX JIMYHOCTHBIX, METAlpeAMETHBIX U  INPEAMETHBIX
00pa30BaTeNIbHBIX PE3YIbTATOB!

JIMYHOCTHBIE PE3YJIBTATbBI

JInuyHOCTHBIE ~ pe3ylbTaThl  OCBOEHHUS  IMporpammbl  yuyeOHoro mpenmera  «MaremaTuka»
XapaKTEePU3YOTCSL:

I'paxnanckoe BocnuTanue:

C(OPMHUPOBAHHOCTBIO TPAKJAHCKON MO3UIMK OOYyYarolerocss Kak aKTMBHOTO M OTBETCTBEHHOI'O
YjleHa POCCUHCKOro oOIIecTBa, MPEACTABIEHUEM O MaTeMaTUYeCKMX OCHOBAX (DYHKIIMOHUPOBAHMS
Pa3NUYHBIX CTPYKTYp, SBJICHHUH, MpoLeayp IPakJaHCKOro obOuecTsa (BbIOOPHI, ONPOCHl U Ip.), YMEHUEM
B3aMMO/IEHCTBOBATh C COLIMAIILHBIMU UHCTUTYTaMH B COOTBETCTBUU C UX (DYHKLUSAMHU M HA3HAYEHUEM.

ITaTpuoTHYeckoe BoCIUTAHKE:

C(OPMHUPOBAHHOCTBIO POCCUMCKON I'pa)IaHCKOM WAECHTUYHOCTH, YBAXXKEHHS K MPOILJIOMY U
HACTOSILIEMY POCCHICKOM MaTEMaTHKH{, LCHHOCTHBIM OTHOIIEHHWEM K JOCTM)KEHHMSM POCCHMCKHX
MaTEeMaTUKOB M POCCUICKOM MAaTeMaTH4ECKOM IIKOJbI, K HCIOJIB30BAHHUIO ITHX JOCTH)KEHHH B JIPYTHX
HayKax, TEXHOJIOTHUSX, chepax IKOHOMHKH.

JlyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HAHMEM JIyXOBHBIX IIEHHOCTEH POCCHUICKOrO Hapoja; CPOPMHUPOBAHHOCTBIO HPABCTBEHHOTO
CO3HAHHUs, HTUYECKOIO IOBEJIEHUsSA, CBA3AHHOIO C IPAKTHUYECKUM IPUMEHEHHUEM JOCTIIKEHUN HAYKH U
NeATeIbHOCTBIO YUEHOT0; 0CO3HAHMEM JINYHOTO BKJIAJa B MOCTPOEHHE YCTOWYMBOIO Oy IYIIEro.

JcTeTHYeCKoe BOCIIUTAHHUE:

JCTETUYECKUM OTHOILIEHHEM K MHUDY, BKIIOYasg OCTETUKY MATEMaTUYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 33/1a4, PelIeHUH, pacCyk1eHUIl; BOCIPUUMUYHUBOCTHIO K MAaTEMaTHYECKUM aCMEKTaM pa3InYHbIX
BHUJIOB HUCKYCCTBA.

PDu3uyeckoe BOCIIUTAHHUE:

C(OPMHUPOBAHHOCTBIO YMEHMS NPUMEHITh MaTeMaTHMYeCKHe 3HAaHUs B HMHTEpecax 3/J0pOBOrO H
6e3omacHoro oOpas3a JKHW3HH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO (30pOBOE MHTaHHE,
cOaaHCUPOBAHHBIN pPEXHUM 3aHATUN M OTAbIXa, peryispHas (uznyeckas aKTHUBHOCTbH); (PU3MYECKOTO
COBEPILECHCTBOBAHUS, IIPU 3aHATUAX CIIOPTUBHO-03J0POBUTEIILHOM AEATENBHOCTBIO.



TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPYyJy, OCO3HAaHMEM IIEHHOCTH TPYIOJIIOOMS; MHTEPECOM K PpaszIHYHBIM cdepam
npohecCHOHANBHON JIEITETLHOCTH, CBSI3aHHBIM C MAaTEMaTHKOW M €€ TMPUIIOKECHUSIMHU, YMEHHEM COBEpLIATh
OCO3HAHHBIM BBIOOP Oyaymieir npodeccuu ©  peaau30oBbIBATH COOCTBEHHBIC >KU3HCHHBIC IUIAHBL;
TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTeMaTH4ecKoMy OOpa3OBaHHUIO M CaMOOOpA30BaHMIO HA MPOTSHKECHUH
BCEH JKU3HU; TOTOBHOCTBIO K AKTUBHOMY YYacCTHIO B PEIICHUM IPAKTHYECKHUX 3a7ady MaTeMaTHYeCKOU
HaIPaBJIEHHOCTH.

JKOJIOTHYEeCKOe BOCIIUTAHHE:

c(OPMHUPOBAHHOCTHIO HKOJIOTHUECKOW KYIbTYPHI, IOHUMAHUEM BIIUSHHS COIMATBHO-?KOHOMHYECKHIX
IIPOLIECCOB HA COCTOSHUE MNPUPOJHOW U COLMAIBHOM Cpelbl, OCO3HAHHWEM IJI00ATBHOIO XapakTepa
9KOJIOTMYECKUX IMPOOJIeM; OpUEHTAMEel Ha NMPUMEHEHUE MATEMaTU4YEeCKUX 3HAHUM Ul pellleHus 3aj1ad B
001acTH OKpYKalOIIeH Cpeibl, IJIAHWPOBAHUS IMOCTYIKOB M OIIGHKH MX BO3MOXKHBIX ITOCIIEACTBUHN JUIS
OKpYKaroIllEen Cpeibl.

LleHHOCTH HAYYHOI' O MO3HAHUSA:

c(OpPMUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
U OOIIECTBEHHOM MPAaKTUKH, TMOHUMAaHUEM MaTeMaTHMYeCKOM HayKu Kak c@epbl 4Yel0Be4YeCKOn
NEeSITEIbHOCTH, 3TanoB €€ pa3BUTHUS M 3HAUMMOCTU ISl Pa3BUTHS IMBWIM3AIMM; OBIAJACHUEM SI3BIKOM
MaTeMaTHUKUd U MaTeMaTHYeCKON KyJIbTypOH KaK CPeICTBOM IMO3HAHUS MHpPA; TOTOBHOCTHIO OCYIIECTBIATh
MIPOEKTHYIO U HCCIIEA0BATEIBCKYIO JIEATEIbHOCTh MHANBHUIYaJIbHO U B PYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHble  pe3ylbTaThl OCBOEHHUS MpOorpaMMmbl ydeOHOTO mpeameTra «MaremaTuka»
XapaKTEepPU3YIOTCSl OBJIAJICHUEM YHHUBEPCAJIbHBIMU TO3HABATEJIbHBIMH JCUCTBUSIMH, YHUBEPCAIbHBIMU
KOMMYHHKATHBHBIMH JICHCTBUSMH, YHUBEPCATBHBIMU PETYISATUBHBIME JICHCTBUSMHU.

1) VYuuBepcanbHble MNO3HABaTeJIbHbIE JelHCTBHUs, oOccreunBaroT (GopMupoBaHHe 0a30BbIX
KOTHUTHBHBIX MPOLIECCOB 00ydaromuxcsi (0CBOCHHE METOA0B MO3HAHUS OKPYXKAIOIIETO MUPa; IPUMEHEHHE
JIOTUYECKHX, UCCIIEIOBATEIIbCKUX OTepaIiiii, yMeHui paboTath ¢ HHPpOpMaIuei).

ba3oBrble 1ornyeckue 1eMcTBUSA:

* BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBCHHBIC MPHU3HAKKM MATEMAaTHYECKUX OOBEKTOB, MOHSITHH,
OTHOIIEHUN MEXIY TOHATUSAMH, (POPMYIUpPOBATH OMpENEICHUS TOHATHI; YCTaHABIMBAThH CYIICCTBEHHBIN
MPU3HAK KJIacCU(DUKAIIMK, OCHOBAHUS 11 0000IICHUS U CPAaBHEHUS, KPUTEPHH MPOBOJMMOTO aHAJIH3a;

* BOCIIPMHUMATh,  (OPMYJIMPOBATh W  MPeoOpa3oBBIBATh  CYXKICHUS:  YTBEPAUTCIbHBIE W
OTpHIIaTEIIbHBIC, CIMHUYHBIC, YaCTHBIE U OOIIUE; YCIOBHBIE,

* BBISIBJISITh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W IMPOTHBOPEUUs B (aKTax, JaHHBIX,
HaOMIOACHUSAX W YTBEPXKICHUAX; TMpeayiaraTh KPHUTEPUU JUIS  BBISBICHUS 3aKOHOMEPHOCTEH W
MPOTHUBOPECUHIA;

* Ie7IaTh  BBIBOABI C  HUCIOJB30BAaHUEM 3aKOHOB JIOTMKHM, JIEAYKTHUBHBIX M  HWHIYKTUBHBIX
YMO3aKJIFOUEHHUI, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

* IPOBOJIUTH CaMOCTOSATENBHO JO0Ka3aTelbCTBA MAaTeMAaTUYECKUX YTBEPKACHUU (IpsIMbIE M OT
MPOTUBHOTO), BBICTPAMBATh APTYMEHTALIUIO, TMPUBOJUTH MPUMEPhl U KOHTPIPUMEPHI; OOOCHOBBIBATH
cOOCTBEHHBIE CYXICHHS U BHIBOIBL;

* BEIOMpaATh CIOCO0 pemieHuss ydeOHOM 3afauu  (CpaBHHBATh HECKOJIBKO BapUaHTOB pEIICHUS,
BBIOMpATh HanboJIee MOIXOSIINUN ¢ YIETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

ba3soBble nccienoBaresibCcKue AeiicTBUSA

* HCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATENbCKII MHCTPYMEHT MO3HAHUS;, (POPMYIUPOBATH BOMIPOCHI,
¢bukcupyoIe MpoTUBOpeUre, MpoOIeMy, YCTaHABIMBATh UCKOMOE M JaHHOE, (OPMHUPOBATH TUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3ULUI0, MHEHHUE;

* IPOBOJIUTh CaMOCTOSATENIBHO CIUIAHUPOBAHHBIA JKCIIEPUMEHT, HCCIIEIOBAHUE II0 YCTAaHOBJICHUIO
OCOOCHHOCTEHl MaTeMaTU4ecKoro OOBEKTa, SBICHUS, TMPOIIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXIY
00BeKTaMU, SIBJICHUSMH, TTPOIIECCAMH,

* CAMOCTOSITETPHO  (POPMYIHPOBATH OOOOIIEHHUS ¥ BBIBOJABI 1O pe3yabTaTaM IPOBEIEHHOTO
HAOMIOJIEHUs, WCCIEAOBAaHMsS, OIICHHBATh JTOCTOBEPHOCTh TOJNYYCHHBIX pPE3YJIbTAaTOB, BBHIBOJAOB H
0000I1IEeHHI;

* IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCA, a TAKKE BBIABUraTh MPEAMNOJIOKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIIOBUSIX.



Paborta ¢ unopmanueii:

* BBISIBJIATH €(UIMTH HH(POPMAIINY, TAaHHBIX, HEOOXOMMBIX JJIsl OTBETa HA BONPOC U JJIsl peIICHHs
3a/1a4H;

* BEIOMpaTh MHPOPMALIUIO U3 UCTOUYHHKOB PA3IMYHBIX THIIOB, aHAIU3HPOBATH, CUCTEMATU3UPOBAThH U
MHTEPIPETUPOBATh HHPOPMALIUIO PA3TUYHBIX BUJIOB U ()OPM IMPE/ICTABICHHUS;

* CTPYKTYpUpPOBaTh HMH(POPMAINIO, MPEJICTABIATH €€ B pa3NUYHBIX (POpMax, WILTIOCTPUPOBATH

rpaduyuecKy;

* OIICHUBATh HAJEKHOCTh HHPOPMAITUH 10 CAMOCTOSATEIHHO CHOPMYIUPOBAHHBIM KPUTECPHUSIM.

2) YHuBepcajibHble KOMMYHHKATHBHBIE JelcTBHUsI, o0ccreunBaoT CcPOPMUPOBAHHOCTH
COIMAITLHBIX HABBIKOB 00YYaIOIIUXCSI.

Oo0menue:

*  BOCIPHHHMATH U (POPMYIHPOBATH CYXKJICHUS B COOTBETCTBUU C YCIOBHUSMHU H IEISIMU OOIICHUS;
SICHO, TOYHO, TPaMOTHO BBIp@XaTh CBOKO TOYKY 3PCHHS B YCTHBIX W IHUCHMEHHBIX TEKCTaX, JaBaTh
MTOSICHEHMSI 110 X0y PEIICHHSI 3a/1a91, KOMMEHTHPOBATh TIOJyICHHBIN PE3yiIbTarT;

* B X0Je 0OCYXJIeHHU 3a7]aBaTh BOIPOCHI IO CYIIECTBY 00CYK/1aeMOW TeMBbI, TPOOJIEMBI, pelIaeMoi
3aJla4d, BHICKA3bIBATh WJICH, HAIICJICHHBIC HA MIOMCK PEIICHUS; COTIOCTABIISATh CBOU CYXIACHHUS C CY)KJICHUSIMH
JNPYTUX YYaCTHUKOB JIHANOTa, OOHApYKHBATh pa3jIMude W CXOJICTBO IO3UIMK; B KOPPEKTHOU (opme
(hopMyITMpOBaTh PAa3HOTIIACHS, CBOW BO3PAKEHUS;

*  TPEIACTABJIATH pE3yJdbTaThl PEIICHUS 3aJadd, OKCIICPUMEHTA, HWCCIICIOBAaHUS, IPOCKTa,;
CaMOCTOSITEJIbHO BbIOMpaTh (OpMaT BBICTYIUIEHHS € Y4€TOM 3aJad Npe3eHTalud U O0coOeHHOCTen
ayJUTOPHUH.

CoTpyaHunuecTBo:

. TIOHUMATh W WCII0JIb30BaTh MPEUMYIIECTBA KOMAHHOW W WHIMBUIYAJLHON pabOTHI MPU PEIICHUN
y4eOHBIX 3aJ1a4; MPUHAMATH IIe]Ib COBMECTHOH JESATCILHOCTH, TUIAHHPOBATh OPTaHHU3AIUI0 COBMECTHOM
paboTHI, pactpeessiTh BUILI PabOT, TOTOBAPUBATHCS, OOCYKIaTh MPOIIECC M PE3YNIbTAaT pabOThI; 0000IIaTh
MHEHUS HECKOJIbKUX JIIO/ICH;

*  yYacTBOBATh B IPYNMOBBIX opMax paboThl (00CykaeHHS, 0OMEH MHEHUN, «MO3TOBBIC IITYPMbD»
Y UHbBIE); BBIMOJIHSITH CBOIO YacTh pabOThl U KOOPAWHUPOBATH CBOU JICHCTBUS C IPYTUMU YJI€HAMHU KOMaH/bI;
OIICHMBATh KaYeCTBO CBOErO BKIJIAJa B OOIIMN MPOAYKT MO KPUTEPUAM, CPOPMYITHMPOBAHHBIM YUaCTHUKAMHU
B3aUMOJECHUCTBUA

3) YHuBepcanbHbie pery/asiTiBHbIE JICCTBYS, 00ecrieunBatOT (OPMUPOBAHUE CMBICIOBBIX YCTAHOBOK
1 ’KU3HEHHBIX HABBIKOB JTMUYHOCTH.

Camoopranuszanms:

COCTaBJIAThH IUIAH, aJlTOPUTM PELIEHUs 3a7aud, BHIOMPATh CHOCOO pelIeHUs C Y4ETOM HMEIOIIMXCS
peCypcoB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHpPOBaThb M KOPPEKTHPOBATh BAPUAHTHI PELICHUN C
y4€TOM HOBOUM MH(POpMAIIIH.

CaMOKOHTPOJIb:

*  BIAJETh HABBIKAMHU II03HABATEIbHON pe(dIeKCHUH KaK OCO3HAHMS COBEPIIAEMbBIX ICHCTBUIA U
MBICIIUTEIBHBIX POIECCOB, UX PE3yJIbTAaTOB; BIAAECTh CIOCOOAMU CaMOTIPOBEPKH, CAMOKOHTPOJIS Mpoliecca
U pe3yibTara pelieHus MaTeMaTHUeCcKOl 3a1a4u;

*  TOpeIBUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PEIICHWU 3aJaud, BHOCUTH
KOPPEKTUBBI B JICATEIILHOCTh HA OCHOBE HOBBIX 0OCTOSITENIbCTB, JAHHBIX, HAWJCHHBIX OIIMOOK, BBISIBIEHHBIX
TPYAHOCTEN;

*  OIICHMBAaTh COOTBETCTBHUE pE3yJbTaTa IEIU U YCIOBUSAM, OOBSCHATH MPUYMHBI TOCTHXKEHUS WM
HEJOCTHKEHHSI Pe3yJbTaTOB JAEATEeIbHOCTH, HAXOIUTh OLINOKY, 1aBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

MHNPEIMETHBIE PE3YJIbTATHBI

OcBoenne y4eOHOTO Kypca «Anrebpa W Hayana MaTEeMaTUYECKOTO aHAINM3a» Ha YPOBHE CPEIHEro
obmiero o0Opa3oBaHMs JOKHO OOecreunBaTh IOCTIKEHUE CIEAYIONIUX IMPEIMETHBIX 00pa3oBaTelbHbIX
PE3yIbTaTOB:

10 KJIACC

Yucaa v BbIYMCICHUS

OnepupoBaTh MOHATHUSMU: PALMOHAIBHOE U JEHCTBUTENBHOE YMCIIO, OOBIKHOBEHHAS U JECSITHYHAS
Ipo0Ob, MPOLICHTHI.

BrimonHaATh apudmMeTnyeckue onepamnuy ¢ paiuoHAIbHBIMU U IEHCTBUTELHBIMH YHCIIAMU.



BbinosiHATe pUOIMKEHHBIE BBIUMCIIEHUS, WCIIOJB3YS IIpaBWiIa OKPYIJIEHHS, N€NaTh NPUKHUIKY U
OLICHKY PE€3yJbTaTa BEIYUCIICHUMN.

OnepupoBaTh MOHATUSAMH: CTENEHb C [EJBIM TMOKa3aTrejaeM; cTraHaapTtHas ¢opma 3ammucu
JEWCTBUTENFHOTO YHCIa, KOPEHb HATypajJbHOW CTENEHH; HCIOJIb30BaTh MOIXOAAUIYI0 (OpMY 3alUCH
JNEUCTBUTENBHBIX YHCEN JUISl PELICHUsI IPAKTUYECKUX 3a7a4 U IPEICTABICHUS JaHHbIX.

OnepupoBaTh MOHATUSAMHU: CUHYC, KOCUHYC U TaHI'€HC IIPOM3BOJIBHOIO YIJIa; MCIOJb30BaTh 3aIHCh
MPOU3BOJIHOTO YyIJIa Yepe3 0OpaTHbIE TPUTOHOMETPUYIECKHE (DYHKIINH.

YpaBHeHus1 1 HePaBEHCTBA

OnepupoBaTb MOHATUSAMHU: TOXKJECTBO, YpaBHEHME, HEPABEHCTBO; 1IE€JIO€, palMOHAaIbHOE,
UppalMOHAILHOE YPaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPaBHEHHUE;

BoinosiHATe mpeoOpa3zoBaHusl TPUTOHOMETPUYECKUX BBIPAKEHUHW M pellaTb TPUTOHOMETPUUYECKUE
YpaBHEHHUS.

BoinonHATe npeoOpa3oBaHMsl LENbIX, palMOHAJIbHBIX M HPPALMOHAIBHBIX BBIPAKEHUN U pellaTh
OCHOBHBI€ THUIIBI LIETIBIX, PAIIMOHATIBHBIX U HPPALMOHATIBHBIX YPAaBHEHUN U HEPABEHCTB.

[IpyuMeHsTh ypaBHEHUS W HEPAaBEHCTBA JJIs PELEHUS] MaTeMAaTUYECKUX 3aJad U 3ajjad U3 pa3jIMuHbIX
oOrnacTell HayKH U peasibHOM KU3HU.

MonenupoBaTh peajbHble CUTyallud Ha S3bIKE aireOpbl, COCTaBIATH BBIPAXKEHUS, YpaBHEHUS,
HEpaBEHCTBAa M0 YCJIOBHUIO 3aJlauM, HCCIIENOBaTh MOCTPOEHHBbIE MOJIENM C HCIOJIb30BAHUEM armapara
anreOpsl.

DyHKIUHN U TPa@UKH

OnepupoBaTh MOHATUAMH: (PyHKIHS, CHOCOOBI 3agaHus (QYHKIHH, OO0JIACTh OMpENeICHUs Hu
MHO>K€CTBO 3Ha4eHUI QyHKIMH, rpa@uK GyHKIIMH, B3aUMHO 0OpaTHbIe (QYHKIINH.

OnepupoBaTh MOHATUSMHU: YETHOCTh W HEYETHOCTh (YHKIWW, HYIH (QYHKIUH, MTPOMEXKYTKH
3HAKOTIOCTOSIHCTBA.

Hcnonws3oBath rpaduku GyHKIUN A1 pEIICHUST ypaBHEHUH.

Ctpouth M unTaTh TpaduKu JUHEHHONW (DYHKIIMU, KBAAPATUYHON (PYHKIIMH, CTETICHHOW (DYHKIIMH C
L[EJIBIM TIOKa3aTelIeM.

Hcnonb3oBath rpaduku QyHKUMNA Ui HUCCIENIOBAaHUS MPOIIECCOB U 3aBHUCHUMOCTEH MpU pELIeHUU
3a/a4 U3 JPYrux y4eOHBIX MPEeIMETOB U pealbHON >KU3HU; BbIpakaTh (OpMyJaMu 3aBUCHUMOCTH MEXKIY
BEJTMYMHAMHU.

Hauyana maTemMaTu4eckoro anajmsa

OnepupoBarh NOHATHUAMHU: MOCIEI0BATEIBHOCTD, apu(MeTHYeCcKasi U TeOMeTpuYecKasi IPOTrPECCHH.

OnepupoBaTb MOHATUAMU: OECKOHEUHO YOBIBAIOIIAs TIeOMETpHYEcKas MpPOTpeccHs, cymma
0eCKOHEYHO yOBIBAIOIIEeH reOMETPUUYECKON IPOTPECCHH.

3a/iaBatTh MOCIIEOBATEILHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA MOCJIENOBATENIbHOCTEM W MPOrpeccUil i pPELIeHUs pealbHbIX 3a7ay
MIPUKIIATHOTO XapakTepa.

MHoxecTBa M JIOTHKA

OnepupoBath MOHATHUSAMH: MHOXECTBO, ONEPAIH HAJ MHOKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar Ui ONKUCAHUSI PEaIbHBIX MPOIIECCOB U SIBICHUIA,
IIPH PEIICHUH 3a]a4 U3 IPYTUX y4eOHBIX TPEIMETOB.

OnepupoBaTh MOHATUSMU: OIIPE/ICTICHIE, TEOpEMa, CIIEACTBHE, JOKA3aTEIbCTBO.

11 KJIACC

Yucsia v BBIYHCTICHUSA

OnepupoBaTh HMOHATUSAMM: HATypallbHOE, 1I€JI0€ YMCIIO; UCIOJIb30BaTh MPHU3HAKH JETUMOCTH LIEJbIX
qHcell, Pa3sIoKEHHE YKciia Ha POCThIe MHOXKHUTENN IS PEIICHUS 3a/1a4.

OnepupoBaTh NOHATUEM: CTENIEHD C PALIMOHAIBHBIM IT0Ka3aTEIIEM.

OnepupoBath MOHATUAMHE: JIOTapUM YKCIa, JECITHUHBIE U HATYPalbHbIE TOTAPH(PMBL.

YpaBHeHHS U HEPABEHCTBA

[IpumeHsTh CBOHCTBA CTENMEHM JUIsI NpeoOpa3oBaHMs BBIPAKEHUH; ONEPUPOBATH MOHATUSAMMU:
MOKa3aTeNbHOE YpaBHEHHE W HEpPaBEHCTBO; pellaTh OCHOBHBIE THIBI IOKA3aTENbHBIX YpaBHEHHH U
HEPABEHCTB.

BeimosnHATe npeoOpa3oBaHMs BBIPOKEHUH, COAEPIKAIIMX JIOTapuU(Mbl; ONEPUPOBATH IMOHATUSMHU:
jorapu(pMUUECKOe YpaBHEHHUE U HEPABEHCTBO; pelIaTh OCHOBHBIE THIbI JOTapU(PMHUECKUX YpAaBHEHHH U
HEPABEHCTB.



Haxonuts pemenus npocTenInx TPUrOHOMETPUUECKUX HEPABEHCTB.

OnepupoBaTh NOHATHUAMU: CUCTEMA JMHEMHBIX YpPaBHEHMHU M €€ pEIICHME; MCIOJIb30BaThb CUCTEMY
JIMHEWHBIX YPAaBHEHUH JUIsl pELIECHUs IPAKTUYECKUX 3a/1a4.

Haxonuts pemenus npoCTeHInX CUCTEM U COBOKYITHOCTEN PAlMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

MojenupoBaTh peajibHble CHTyallud Ha S3bIKE anreOpbl, COCTAaBJIATH BBIPAKEHUS, YpaBHEHUS,
HEPABEHCTBA M CHUCTEMBI II0 YCIOBHMIO 3a/layd, MCCIEJOBAThb IOCTPOCHHBIE MOJEIN C HCIOJIB30BAHUEM
anmnapara ajreopsl.

DyHKIUH U rpaGUKU

OmnepupoBaTh MOHATHAMU: NEpUOANYECKast (PYHKIHUS, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIUH, TOUYKH
dKCTpeMyMa (DYHKIMH, HanOoJIbIIee M HAaUMEHbIIee 3HAaUeHUs! (DYHKIIMK Ha MMPOMEXKYTKE; HCIIOJIb30BaTh UX
IUTsL MiccTienoBaHust (DYHKIWH, 331aHHOU TpapuKOM.

OmnepupoBaTh MOHATUAMHU: TpPaQUKH IOKA3aTEIBHOH, JOTapu(MHUUECKON W TPUTOHOMETPUUECKHX
¢GbyHKIMM; M300pakaTb UX Ha KOOPAMHATHOW IUIOCKOCTH M MCIOJIB30BaTh JUIsl PELIEHHsS YpaBHEHUN U
HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOW IMJIOCKOCTH TpaUKH JMHEWHBIX YpaBHEHUN U MCHOJIb30BaTh UX AJIS
peLIeHUsT CUCTEMBI JINHEWHBIX YPABHEHUM.

Wcnonb3oBatek rpaduku (yHKOUN 78 MCCIEI0BAaHUS IPOIECCOB M 3aBUCUMOCTEH M3 JPYrux
y4€OHBIX TUCIUIUIMH.

Hayana maTteMaTH4ecKoro aHajaim3a

OnepupoBaTb NOHATUSIMU: HENpepbiBHAs (QYHKIMS; MPOU3BOAHAS (YHKUMH; HCIOIb30BaTh
reoMeTpUYECKU U GU3NYECKUN CMBICI IPOU3BOAHOM JUISl pelIeHUs 3a/1a4.

Haxoautb mpousBoiHbIE 3JIEMEHTAPHBIX (PYHKINMA, BEIYUCIISITH TPOU3BOJHBIE CYMMBbI, IPOU3BEACHNUS,
YacTHOTO (DYyHKITHI.

Hcnonb30BaTh MPOU3BOJIHYIO JUIsl HMCCIEAOBaHHA (PYHKIMM HA MOHOTOHHOCTb U OKCTPEMYMBI,
IIPUMEHSATH PE3yIbTaThl UCCIIEA0BAHUS K IOCTPOEHUIO IPa(UKOB.

Hcnonp30BaTh NPOU3BOAHYIO Ul HAXOXKACHUS HAWIYYIIEro PEUICHUS B NPUKIANHBIX, B TOM YHUCIIE
COLIMAIIBHO-DKOHOMMYECKHUX, 3a1a4ax.

OmnepupoBaTh MOHATUAMU: NEPBOOOPA3HAs U MHTETpaj; MOHMMATh T'€OMETPUUYECKUNA U (PU3HMUECKUit
CMBICII MHTETpaJIa.

Haxonuthe nepBooOpa3sHble 3ieMEHTAapHbIX (DYHKIHMI; BBIUMCIATH MHTErpai 1no ¢opmyne HproroHa—
JleiiOHMLA.

Pemare nmpukiagHele 3aa4d, B TOM YUCIIE€ COLUAIBLHO-3KOHOMUYECKOTO M (PM3MUECKOrO XapakTepa,
CpEICTBaMHU MaTEMATUYECKOIO aHAIN3a.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
Ne | HamMeHoBaHuUe pa3/iesioB U TeM NMPOrpaMMbl Kosn4yecTBo yacoB
n/n Bceero Kontpoasnbie | [IpakTuyeckue
padoThI padoThI
1 MHoOXecTBa palMOHAJIBHBIX ©  JICUCTBUTEIBbHBIX | 14 1
yrceln. PanmonanpHble ypaBHEHHUS M HEPABEHCTBA
2 Oynkuuun  u  rpaduku. CremeHb ¢ UenbIM | 6
MoKasaresaem
3 Apudpmernueckuii KOPEHb n—on creneHu. | 18 1
WppaunoHaibHble YpaBHEHUS] M HEPABEHCTBA
4 @®opMynbl TPUTOHOMETpUU. TpHUroHOMETpHueckue | 22 1
ypaBHEHHUS
5 ITocnenoBaTeIbHOCTH U IPOTPECCUH 5
6 IToBTOpenue, 06001IeHNE, cCcTeMaTH3allvs 3HaHUI 3 1
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0
11 KJIACC
Ne | HanMmeHoBaHue pa3/ie10B H TeM NPOrpaMMbl KoJsimyecTBo yacoB
n/n Bcero KonTpoubnsie | [IpakTnueckue
padoThI padoThI
1 Crenenn C paloHaIbHBIM nokasarenem. | 12 1
ITokaszarenbHas byHKIHS. Iloka3aTesnbHbIe




ypaBHEHUS U HEPABCHCTBA

2 Jlorapupmuueckast  ¢ynkuus. Jlorapupmuueckue | 12
ypaBHEHUS U HEPABCHCTBA

3 Tpuronomerpuueckue QyHKIMM ¥ uUX Tpaduxu. | 9 1
TpuronomeTpruyeckue HepaBEHCTBA

4 [IpounsBoHas. [IpumeHeHne Npou3BOAHON 24 1

S) WHTerpan u ero npuMeHeHus 9

6 CucteMbl ypaBHEeHHI 12 1

7 HatypanbHble 1 1iesbie yncia 6

8 [ToBTOpenue, 0600IIeHNE, CHCTEMATH3AIMs 3HAHUIA 18 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0

IMOYPOYHOE IINIAHUPOBAHHUE

10 KJIACC

Ne Tema ypoxka KosmuecTBo yacos

Bcero | KonrtposnbsHbie paboTh

1 MHo3kecTBO, ornepanuu HaJ MHOecTBaMu. | 1
Juarpammer Ditnepa—Benna

2 PanmonanbsHbie qyuca. OOBIKHOBEHHBIC u|l
JECATUYHBIE  ApOOHM, TMPOIEHTHI, OECKOHEUHbIE
TIEPUOANYECKIE IPOOH

3 Apudmernyueckue oOmepaludd C PpalUOHATBHBIMH | 1
qHCIIaMU, IIPe0Opa30BaHUS YUCIOBBIX BRIPAKEHUI

4 [Ipumenenue npobeil W MPOLEHTOB JUIsl pemieHus | 1
MPUKIAJAHBIX 3a7a4 U3 Pa3IUUYHBIX OTpaciel 3HaHUM
Y peaIbHOM JKU3HU

5 [Ipumenenne npoOell W TMPOIEHTOB sl pemieHus | 1
MPUKIAJAHBIX 337a4 U3 PAa3JIUYHBIX OTpacield 3HaHUM
Y pealbHOM KU3HU

6 JleiicTBUTEIbHBIC qucIia. PammonansHbie u|l
UppalMoHaJIbHBIC YHCIIa

7 ApudmMeTnueckue Omepanuu C JIEHCTBUTEIbHBIMU | 1
qHclIaMu

8 [Tpubmm>xE€HHBIC BEIYKMCIICHUS, IPABUJIA OKPYTJICHHS, | 1
MIPUKUIKA U OLEHKA Pe3y/IbTaTa BHIYMCICHUI

9 TosxecTBa v TOXAECTBEHHBIC MPE0OPa30BAHMS 1

10 VYpaBHEeHUE, KOPEHb YPABHEHUS 1

11 HepaBeHcTBO, penieHre HepaBeHCTBA 1

12 MeTo HHTEPBAJIOB 1

13 Pemtenue LEJIBIX u JIpOOHO-palIMOHATIBHBIX | 1
ypaBHEHUH U HEPABEHCTB

14 Kontponpras pabora mno Teme "MuoxkectBa | 1 1
palMoOHaJbHBIX U JICUCTBUTENBHBIX  YHCEN.
PanmonanbHble ypaBHEHUS U HEPABEHCTB"

15 OyHkius, cnocoObl 3amaHus ¢GyHKuuu. B3aumibo | 1
oOpaTHble QYHKIIUH

16 I'papux  ¢ynkumu. O6Gnacts ompenenenuss u | 1
MHOKECTBO 3HaueHu# ¢(yHkiuu. Hymu ¢yHkuum.
ITpoMexyTKu 3HAKOTIOCTOSIHCTBA

17 Yéruple 1 HEUETHBIE (DYHKLIUU 1

18 Crenenb ¢ uensiM mnokazateneMm. Crangapthas | 1
(dhopma 3anucu JeCTBUTEIHLHOTO YHCIIa

19 Hcnonb3oBanue monaxonsmed  ¢opmbl  3ammcu | 1

JENCTBUTEIBHBIX YHUCEN IJIT peICHUA NPAKTUICCKUX




3aa4 1 NPCACTABJIICHUA JaHHBIX

20 CrenenHass (QYHKIUS C HaTypaJbHBIM W LedbIM | 1
nokazatenem. E€ cBoiicTBa u rpaduk

21 Apudmernueckuii KOpeHb HaTYpaJIbHON CTEIICHH 1

22 Apudmernueckuii KOpeHb HaTYpaJIbHON CTETICHH 1

23 CBoiicTBa apu(PMETHUECKOTO KOpHS HaATypaibHOH | 1
CTETICHU

24 CBoiicTBa apu(PMETHYECKOTO KOpHS HaATypaibHOH | 1
CTETICHU

25 CBoiicTBa apu(METHYECKOTO KOpHS HaATypaibHOH | 1
CTETIeHU

26 JleiictBusi ¢ apuMETHYECKUMH KOpPHAMH n—oii | 1
CTETIeHU

27 JleiictBust ¢ apu@MeTHYECKUMU KOpHSIMU n—oif | 1
CTETIeHU

28 HleiictBust ¢ apu@MeTHYECKUMU KOpHSIMU n—oif | 1
CTETIeH!

29 JleiictBust ¢ apu@MeTHYECKUMU KOpHSIMU n—oif | 1
CTETIeH!

30 JleiictBust ¢ apu@MeTHYECKUMU KOpPHSIMU n—oif | 1
CTETIeHU

31 Pemenue MppalMOHATIBHBIX ypaBHEHUI u|l
HEPaBEHCTB

32 Pemenue MppalMOHATIBHBIX ypaBHEHUI u|l
HEPaBEHCTB

33 Pemrenne HUPpAMOHATBHBIX YpaBHEHHI n|l
HEPaBEHCTB

34 Pemenue HUPpAMOHATIBHBIX YpaBHEHHI n|l
HEPaBEHCTB

35 Pemrenne HUPpAMOHATBHBIX yYpaBHEHUH u|l
HEPaBEHCTB

36 CpoiicTBa U rpaduK KOPHsI N-0¥ CTETICHU 1

37 CpoiicTBa u rpaduK KOPHs N-0# CTETICHU 1

38 Kontponbaas pabota mo teme "Apudmernueckmid | 1
KOpeHb n—oil crenenu. MppaunoHanbHble ypaBHEHUs
Y HepaBeHCTBA"

39 CuHyC, KOCHHYC ¥ TAaHT'€HC YMCJIOBOI'O apryMeHTa 1

40 CuHHyC, KOCHHYC ¥ TAaHT'€HC YHMCJIOBOrO apryMeHTa 1

41 ApKCUHYC, apKKOCHHYC W apKTaHT'€HC 4YHCIoBOro | 1
aprymMeHra

42 ApKCUHYC, apKKOCHHYC W apKTaHT'€HC YHCIOBOro | 1
aprymMeHra

43 TpuroHomerpuyeckass OKpYXHOCTb, ormpenesneHue | 1
TPUTOHOMETPHUYECKHX byHKIUH YHCIIOBOTO
aprymMeHra

44 | TpuroHoMeTpuyeckass OKpYXHOCTb, ormpejnesneHue | 1
TPUTOHOMETPHUYECKHX byHKIUH YHCIIOBOTO
aprymMeHra

45 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

46 OCHOBHBIE TPUTOHOMETPUYECKUE (OPMYIIBI 1

47 OCHOBHBIE TPUTOHOMETpUYECKHE (POPMYIIBI 1

48 OCHOBHBIE TPUTOHOMETPUYECKUE (OPMYIIBI 1

49 | IlpeoOpa3oBaHue TPUTOHOMETPUUECKUX BhIpaskeHHH | 1

50 | IlpeoOpa3oBaHue TPUTOHOMETPUUYECKHUX BhIpaskeHHH | 1




o1 IIpeobpazoBaHre TPUTOHOMETPUYECKUX BhIpakeHuil | 1

52 | IlpeoOpa3oBaHue TPUTOHOMETPHUECKUX BhIpaKeHHH | 1

53 | IlpeoOpa3oBanue TPUTOHOMETPUUYECKHIX BhIpaykeHHH | 1

o4 PenreHne TpUroHOMETPUYECKUX YPABHEHUN 1

55 PenreHne TpuroHOMETpUYECKUX YpaBHEHUN 1

56 PenreHne TpUroHOMETPUYECKUX YPABHEHUI 1

o7 PenreHne TpUroHOMETPUYECKUX YPABHEHUU 1

58 PenreHne TpuroHOMETpUYECKUX YpaBHEHUN 1

59 PenreHne TpUroHOMETPUYECKUX YPABHEHUI 1

60 | KontponpHass pabora mo Teme "®opmymsl | 1
TPUTOHOMETPUH. TPUrOHOMETPUUECKUE YpaBHEHUS"

61 IlocienoBaTeabHOCTH, CIIOCOOBI 3amanus | 1
MIOCJIEIOBATEIbHOCTEH. MoHOTOHHEIE
MOCIIEIOBATEIILHOCTH

62 Apudmernueckas U reoMerpuueckas mnporpeccuu. | 1
Hcnonp30BaHne POTPECCHH IS PEICHUS PeaTbHbBIX
3aJ1a4 MPUKJIIATHOTO XapaKTepa

63 | beckoHeyHO yOBIBaroIIast reomeTpuyieckas | 1
nporpeccusi. Cymma OeCKOHEYHO  YOBIBaromei
Te€OMETPUYECKO MPOTpECCHn

64 dopmyIa cI0KHBIX TPOIIEHTOB 1

65 dopmyia cI0KHBIX TPOIICHTOB 1

66 OO6o6mmenue, cucreMaru3alus 3HaHUH 3a Kypc | 1
anreOppl M HayaJl MaTemaTuuyeckoro asamuza 10
KJjacca

67 Hrorosas koHTpoJbHAs paboTa 1

68 O6oOmenne, cucreMaru3alusi 3HaHWUK 3a Kypc | 1
anreOppl W Hadajg MaTeMaTH4yeckoro anamusa 10
KJacca
OBIIEE KOJIMYECTBO YACOB ITO | 68

I[TPOTPAMME
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