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MNOACHUTEJIbHAS 3AIINCKA

PaGouas mporpamma yueGHOTO Kypca «Anredpa u Hadajia MaTEMATHIECKOTO aHAIH3a)
6a30Boro ypoBHs 41 odydarormuxcs 10 —11 kimaccoB pazpabotana Ha ocHOBe DeepaabHOTO
rOCyIapCTBEHHOT'O 00pa30BaTEeIbHOTO CTaHAapTa CPEAHETO 00IIero oopa3oBaHusl, ¢ y4ETOM
COBPEMEHHBIX MUPOBBIX TPeOOBaHUH, IPEIBIBISIEMBIX K MAaTEMaTHYECKOMY 00pa30BaHHUIO,
U TpaJUIHiA poccuiickoro oOpa3oBaHus. Peanuzaius mporpaMMbl 00eCTIeYnBaeT OBIIAJCHHE
KIFOUEBHIMA ~ KOMITCTCHIIMSIMH,  COCTABISIOMIMMHA ~ OCHOBY JUISI  CAMOPa3BUTHS U
HEMPEPBIBHOTO  O0pa30BaHUs, IIEJIOCTHOCTh  OOIMIEKYJIbTYpPHOTO, JIMYHOCTHOTO U
MI03HABATEIILHOTO Pa3BUTHSI TUIHOCTH O0YJArOIIHXCSI.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hauajga MaTeMaTHYECKOTO aHAIIM3a» SBIIAECTCS OJHUM M3 Hambosee
3HAYMMBIX B TIPOTPaMME CTapIIei IITKOJIBI, TOCKOJIBKY, C OJHOW CTOPOHBI, OH 00CCTICUNBACT
WHCTPYMEHTAJIbHYIO 0a3y I W3YYCHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C JAPYToO
CTOPOHBI, (POPMHUPYET JIOTHUECKOE M aOCTPAKTHOE MBIIUICHUE YYallluXci Ha YpPOBHE,
HEOOXOIMMOM [IJIi OCBOCHHS KypcOB WH(MOPMATHKH, OOIECTBO3HAHUS, WCTOPHH,
CJIIOBECHOCTH. B paMkax MaHHOTO Kypca ydaliuecs OBJIAJEBAIOT YHUBEPCAIBHBIM SI3BIKOM
COBPEMEHHOW HayKH, KOTOpast GOPMYITHPYET CBOM TOCTHXKCHHS B MaTEMaTHIECKON (hopme.

Kypc anreOpsl W Hauaa MaTeMaTHYECKOTO aHajau3a 3aKJIaIbIBA€T OCHOBY IS
YCHEIIHOTO OBJIAJIEHUsI 3aKOHAMU (PU3UKH, XUMHH, OWOJOTHH, TOHMMaHHUS OCHOBHBIX
TEHJCHIIMA OSKOHOMUKH ¥ OOIIECTBEHHON KW3HM, TIO3BOJISIET OPUEHTHUPOBATHCS B
COBPEMEHHBIX IMU(PPOBBIX W KOMITBIOTEPHBIX TEXHOJIOTHSAX, YBEPEHHO HCIIOJIB30BaTh UX B
MTOBCEIHEBHON XU3HHU. B TOXe BpeMs OBJIajcHHE aOCTPAKTHBIMH W JIOTHUECKH CTPOTUMHU
MaTEMaTUYECKUMH KOHCTPYKIIMSIMUA pa3BUBAaeT YMEHHWE HaxXOJUTh 3aKOHOMEPHOCTH,
000CHOBBIBATh UCTUHHOCTH YTBEPKIACHHS, MCIOIB30BaTh 0000IEHNE U KOHKPETU3AIIHIO,
abcTparupoBaHue U aHAIOTHIO, (GOPMHUPYET KPeaTUBHOE U KPUTHUYECKOE MbIIeHHE. B xoze
U3y4YeHUs alreOpbl W Havyajl MaTEeMaTHYECKOTO aHallu3a B CTaplledl MIKojie ydaluecs
MIOJIYYatOT HOBBIH ONBIT PEIICHUS TPHKIAAHBIX 3a/1ad, CaMOCTOSTEIBHOTO IMOCTPOCHUS
MaTEMaTUYECKUX MOJICTICH peaabHbIX CUTYallMi U WHTEPHPETALUU TTOJTYICHHBIX PEIICHUH,
3HAKOMSITCA C TPUMEPAMH MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TPHUpPOJE, HAyKe U B
HCKYCCTBE, C BBIIAIONTUMHUCS MaTEMaTHYECKUMH OTKPBITUSAMHU U UX aBTOpPaMHU.

Kypc obmanaeT 3HaUUTETLHBIM BOCITUTATEILHBIM TOTCHIIMAIOM, KOTOPBIN peaTnu3yeTCs
KaK d4epe3 ydeOHbI Marepuas, CIOCOOCTBYIOIMMNA  (OPMHPOBAHHUIO  HAYYHOTO
MUPOBO33pEHHUS, TaK U depe3 crnenuduky ydeOHON [eATeTbHOCTH, TpeOyromen
CaMOCTOSITEIbHOCTH, aKKypaTHOCTH, TMPOJODKUTEIILHON KOHIICHTpAllMd BHUMAHUS U
OTBETCTBEHHOCTH 3 MOJIYYCHHBII pe3ybTar.

B ocHoBe MeTonuku oOydeHus: anredpe U HadajlaM MaTeMaTHYeCKOTO aHalu3a JIC)KHUT
NeSATEeTbHOCTHBIN IPUHIIAT 00yUYeHUSI.

CtpykTypa Kypca «AnreOpa W Hadajga MaTEeMaTHYECKOTO AaHAINM3a» BKIIOYACT
CIIEYIOIINE COAEPIKATEILHO-METOINYECKHE JIMHNK: «Hucaa u BerauciaeHus», « OyHkuun u
rpadukn», «YpaBHEHUsS ¥ HEpaBeHCTBa», «Hauama MaTeMaTHYeCKOrO aHalu3ay,
«MHOXecTBa 1 JIOTHKa». Bce OCHOBHBIE COIepPKATETbHO-METOIUYECKUE JTMHUH U3yJatoTCs



Ha MPOTSHKEHUH JIBYX JIeT OOyYEHHMs B CTapIIeil 1KoJie, €CTECTBEHHO JOMOJHSA IPYT Apyra
Y IIOCTEIIEHHO HACHINIAsACh HOBBIMM TEMaMM M pasaenamu. J[aHHBIM Kype SBIAETCA
UHTETPaTUBHBIM, IIOCKOJIbKY O0OBEAMHSIET B ce0e Co/iep:KaHue HECKOIbKUX MaTeMaTHIECKIX
JTUCHUIUINH: ainre0pa, TPUrOHOMETPHSI, MaTeMAaTHUYECKUI aHaIN3, TeOpUst MHOKeCTB U Ap. [1o
Mepe TOro Kak y4Jallrecs OBJIaJIeBAIOT BCE OoJiee MMPOKUM MaTeMaTUYECKUM aIllapaToMm, y
HUX TMOCJeAoBaTeibHO  (QOPMHUPYETCS W COBEPIIECHCTBYETCS  yMEHUE  CTPOUTH
MAaTeMaTHYECKYI0 MOJEIb PEaJIbHOM CUTyallu, IPUMEHSTh 3HAHUs, MOJyYEHHBIE B Kypce
«Anrebpa M Hayaga MaTE€MAaTUYECKOrO AaHaW3a», IS PEIICHHS CaMOCTOATEIbHO
chopMyTUpPOBaHHOM MaTEMaTUYECKOM 3a7aud, a 3aTeM HHTEPIPETHPOBATH MOJYyUYECHHBIN
pe3yJbTar.

CopnepxarenpHO-MeTOAMYECKass JMHUAA «Yuciia ¢ BBIYMCIECHHS»  3aBEpLIACT
(bopMHpOBaHNE HABBIKOB UCIIOIB30BAHUS JACHUCTBUTENBHBIX YUCEN, KOTOPOE OBLJIO HAYATO B
OCHOBHOW IKoJie. B crapmeil mkone oco0oe BHUMaHUE yAenseTrcs (HOpMUPOBAHHIO
IPOYHBIX BBIUYMCIUTEIbHBIX HABBIKOB, BKJIIOYAIOIIUX B C€0s HCIIOJIb30BAHUE Pa3IMYHBIX
(dopM 3anucH JEHCTBUTENBHOTO YUCIIA, YMEHUE PAIMOHATILHO BBIOIHATH AEHCTBUSI C HUMH,
Jenarb  NPUKHUIKY, OLEHHUBaThb pe3ynbrar. (OOywaromuyecs TMOJYYarOT  HABBIKU
NPUOIMKEHHBIX BBIYMCICHUN, BBIIIOJHEHHUSI JEUCTBHM C 4YHUCIaMH, 3alUMCaHHBIMU B
CTaHIapTHOM (hopme, UCIIOJIb30BAHNS MATEMAaTUYECKUX KOHCTAHT, OLIEHUBAHUS YMCIOBBIX
BBIPAKCHUM.

JIuaust «YpaBHEHUSI U HEPABEHCTBA» PEATU3yeTCsl Ha MPOTSKEHUH BCEro O0yUYEHUs B
CTapuIed IIKOJIE, MOCKOJBbKY B KAXKJIOM pasjelie MpOrpaMMbl MPEITyCMOTPEHO PEIICHHE
COOTBETCTBYIOIIMX 3aaad. OOyuaromuecs OBIAAEBAIOT PA3JIMYHBIMU METOJAMU PEIICHUS
LENbIX, palMOHAJIbHBIX, HPPALMOHANbHBIX, I10Ka3aTeNIbHBIX, JOrapupMUUYECKUX U
TPUTOHOMETPUYECKUX YypPaBHEHWH, HEPAaBEHCTB MU UX cHUcTeM. llosydeHHBIE yMeEHUS
UCIIOJIB3YIOTCSL TPU  HUCCIEAOBAaHUM (YHKUUA C TMOMOUIBIO MPOU3BOJHOM, pEUICHUU
OPUKIAJAHBIX 3a7a4 W 3aJady Ha HaxO0XKJECHHWE HaumOOJIbIUMX W HAMMEHBIINX 3HAYEHUU
¢dbynkuuu. JlanHas coaepkaresibHas TUHUS BKIIIOYAET B ce0s Takke (OPMUPOBAHUE YMEHUN
BBIMOJHATH pacu€Tel MO  QopmyiaMm, MOpeodOpa3oBaHUs  LENbIX, palMOHAIbHbIX,
UPPALHOHAIBHBIX U TPUTOHOMETPUUECKUX BBIPAKEHUH, a TAKKE BBIPAXKEHUI, COAEPKALLNX
cTeneHu u yorapudmel. braronaps u3ydeHuro anredpandyeckoro marepuana MpOUCXOIUT
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO W aOCTPAKTHOTO MBIIUICHHUS  yYallluXcs,
(bopMUPYIOTCS HABBIKU JIEAYKTHBHBIX PAcCyXACHHH, pabOTbl ¢ CUMBOJIBHBIMH (hopmamu,
IpeJCTaBICHNUS 3aKOHOMEPHOCTEHN 1 3aBUCMMOCTEH B BUIC PAaBEHCTB M HEPAaBEHCTB. Areopa
npeiaraeT 3pQGEeKTUBHbIE MHCTPYMEHTHI AJI PEIICHUS NPAKTUYECKUX M €CTECTBEHHO-
Hay4HBIX 3a/1a4, HarJsJHO IEMOHCTPUPYET CBOU BO3MOMKHOCTH KAK SI3bIKA HAYKH.

ConepkarenbHO-MeToAnYecKas TUHUS « DYHKIIUU U TpaQUKKU» TECHO MEPEIIeTAeTCs C
OPYTMMM JIMHUSIMU KypcCa, IOCKOJIBKY B KaKOM-TO CMBICIIE 3aJa€T ITOCIEA0BATEIbHOCTD
u3ydeHus: martepuana. V3ydeHuwe CTenmeHHOH, IOKa3aTeNbHOW, JIOTapu(PMHUYECKO U
TPUTOHOMETPUUECKUX (DYHKIIMI, UX CBOMCTB M rpauKOB, UCMOIb30BaHUE (DYHKIMM s
pelieHus 3a1a4y U3 APYrux yuyeOHbIX MPEIMETOB U pealbHOM >KU3HU TECHO CBSA3aHO KakK C
MAaTeMaTHYECKUM aHAJM30M, TaK U C PEIICHMEM YypaBHEHHMU M HepaBeHCTB. lIpu sTom
Oonbllloe BHUMAaHUE YyAensercs (OPMHUPOBAHHIO YMEHHUS BbIpaXarb (opMyliaMu
3aBHCHUMOCTH MEXIy pa3IMYHbIMU BEIMYMHAMH, MCCIEA0BaTh IMOJIyYeHHbIE (YHKIUH,



CTPOUTHh HMX Trpaduku. Marepuan 3TOW COJAepKATCIBPHOW JMHWM HalleJeH Ha pPa3BUTHEC
YMEHUW W HABBIKOB, MO3BOJISIONIMX BBIPAXKATh 3aBUCUMOCTH MEXIYy BEIUYHMHAMH B
paznu4yHO (QopMe: aHAIUTUYECKOH, Tpaduueckoir u cioBecHOW. Ero wusydenue
CIIOCOOCTBYET Pa3BHTHIO aJITOPUTMHYCCKOTO MBIIICHUS, CIIOCOOHOCTH K OOOOIICHHIO U
KOHKPETH3AIMH, HCIIOJIb30BAHUIO aHAIOTHH.

ConepxatenpHas jauHUA «Hagyanma  MaTemMaTHyeckoro  aHaiau3a»  MO3BOJISET
CYIIIECTBEHHO PACIIUPUTH KPYT KaK MAaTEMAaTUUECKHX, TaK ¥ MPUKIIATHBIX 3a7a4, JOCTYITHBIX
00yJaronmMcs, y KOTOPBIX TOSIBISETCS BO3MOXKHOCTh HCCIIEAOBATh U CTPOUTH TpaduKu
GYHKIHNA, ONMPENeIsaTh MX HAWOOJBIINE W HAMMCHBIIHNC 3HAYCHUS, BBIYUCIISTH IUIOMIAIH
buryp u O00BEMBI TEJI, HAXOAUTh CKOPOCTH M YCKOPEHHUSA TIporieccoB. JlaHHas
colepKaTebHas JIMHUS OTKPHIBAET HOBBIC BO3MOKHOCTH TIOCTPOCHHS MaTEMAaTHYECKHX
MOJIeNIel peabHBIX CUTYaIlHi, HAXOXKICHNS HAWIYYIEro PErieHUs B MPUKIATHBIX, B TOM
YHUCJIe COIUAIBHO-?KOHOMMYECKHUX, 3a7adaX. 3HAKOMCTBO C OCHOBAMHM MAaTEMaTHYECKOTO
aHaJu3a CIOCOOCTBYET Pa3BUTHIO aOCTPAaKTHOTO, (OPMaTIbLHO-JIOTHYECKOTO M KPEaTUBHOTO
MBIIIUICHUS, (DOPMUPOBAHUIO YMEHHUM paclo3HaBaTh IMPOSIBJICHUS 3aKOHOB MaTEMaTHKU B
HayKe, TEXHHKE M HCKyccTBe. OOydarommecss Y3HAIOT O BBIIAIONIMXCS PE3yNIbTaTax,
MOJIYYCHHBIX B XOJI€ Pa3BUTHS MaTEeMAaTUKHU KaK HAYKH, U UX aBTOpax.

ConepxaTeabHO-METOAMYECKass JUHUS «MHOXecTBa M JIOTHKa» B OCHOBHOM
MOCBSINCHA AJIEMEHTAaM TEOPHUHU MHOXKECTB. TeOpPETHKO-MHOXKECTBEHHBIE IPECTaBICHHS
MIPOHU3BIBAIOT BECh KYPC IMIKOJBbHOM MaTEMAaTUKHU U MpejiaraloT HanboJiee YHUBEPCATbHBIN
SI3BIK, 00BETMHSIOIINMA BCE Pa3C/Ibl MATEMATHKH | €€ MPUJI0KCHUA, OHH CBSA3BIBAIOT Pa3HBIC
MaTEeMaTUYECKUE TUCIUIIMHBI B eIuHOe Iienoe. [103ToMy BaXHO 1aTh BO3MOXKHOCTH
IIKOJBHUKY ITOHMUMaTh TEOPETHKO-MHOXXECTBEHHBIN S3BbIK COBPEMEHHOM MaTEMaTHKU M
HCIIOJIB30BaTh €0 JIJISl BBIPAYKEHUSI CBOMX MBICIICH.

B kypce «Anrebpa m Hadasa MaTEeMaTHYCCKOTO aHAIHM3a» IMPUCYTCTBYIOT TaKkKe
OCHOBBI MaTEMaTHYECKOTO MOICITMPOBAHUS, KOTOphIC MPHU3BaHBI CHOPMHUPOBATH HABBIKU
MIOCTPOCHUST MOJIEICH pPeabHBIX CHUTYaIlUld, WCCIEAOBAHHUSA ATHUX MOJETEH C IMOMOIIBIO
anmapara aireOppl U MaTEMaTHYECKOTO aHalM3a W HWHTEPHPETAlNH TOJYYCHHBIX
pe3ynbTatoB. Takue 3a1anust BITIETEHBI B KAKIBIN U3 Pa3eIOB MPOTPAMMBI, TOCKOJIBKY BECh
MaTepHasl Kypca MUPOKO MCTIONB3YETCs NI PEIICHHS TMPUKIAIHBIX 3a1ad. [Ipu pemenun
peabHBIX MPAKTHYCCKUX 3a7ad ydalluecs pa3BUBAIOT HAOMIOAATCIIBHOCTh, YMEHHE
HaxOJHUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIIOJIL30BaTh aHAJIOTHIO, 0000IaTh M
KOHKPETHU3UPOBaTh MpodieMy. JlesTenbHOCTh 10 (OPMHPOBAHUIO HABHIKOB PEIICHUS
MPUKJIATHBIX 33124 OPTraHU3yeTCs B MPOIIECCe U3YyUEHHUs BCEX TeM Kypca «Anredpa u Havasa
MAaTEMaTHYECKOTO aHAJIH3a).

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B yueOHOM mutaHe Ha M3ydeHHE Kypca aiareOpbl U Hadajdl MaTeMaTH4YeCKOro aHaliu3a Ha
0a30BOM ypOBHE OTBOAMTCS 2 yaca B Henento B 10 kimacce u 3 yaca B Hegento B 11 knacce,
BCETO 3a JiBa roAa o0yuenus — 170 gacos.



COAEPXKXAHHUE YYEBHOI'O KYPCA
10 KIIACC

Yucia ¥ BbIYMCICHUS

PanmonaneHele ynicia. OOBIKHOBEHHBIE U JECATUYHBIE IPOOH, TPOLIEHTHI, OECKOHEUHBIE
nepuoAnyYeckue Apodu. Apudmernyeckue oOmnepaluMu ¢ palUOHAIBHBIMM  YHCIIaMH,
npeoOpa3oBaHusl YUCIOBBIX BbhIpakeHUH. [IpuMenenne npobeil 1 MpOIEHTOB ISl PEIICHUs
IIPUKJIAIHBIX 33]1a4 U3 PA3JIMYHBIX OTPACIIEW 3HAHUU U PEATbHOW KU3HU.

JleiicTBuTenbHBIE Uncia. PalmoHanbHble U MppalMOHalIbHbIE YUCiIa. Apu(pMETHIECKHE
omepanuy ¢ JICHCTBUTENIbHBIMM 4uciaMu. [IpuOnmkEHHbIE BBIYMCICHUS, IpaBUiIa
OKpYTJICHHUs, IPUKUIKA U OLICHKA PE3yJIbTaTa BEIYUCICHUM.

Crenens ¢ 1nenbiM nokazatenem. CtangapTHas popMa 3anucu AeHCTBUTEIBHOTO YUCTIA.
Hcnonb3zoBanne mnonxonsdmend (opMbl 3alMUCH  JEHCTBUTEIBHBIX YHCEN JUIsl PElIeHUs
IIPAKTUYECKUX 3a/1a4 U [IPEACTABIICHUS JaHHBIX.

ApudpmeTnueckuili KOopeHb HaTypallbHOM creneHu. JlelcTBus ¢ apupMeTHYECKUMHU
KOPHSIMH HaTypaJIbHOU CTETIEHHU.

CuHycC, KOCMHYC M TaHT'€HC YHMCJIOBOTO apryMEHTa. APKCUHYC, apKKOCUHYC, apKTAaHT'€HC
YUCIJIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxzaecTBa U TOKIECTBEHHbIE IPEOOPA30OBAHUSI.

[IpeoOpa3zoBaHre TPUTOHOMETPUUYECKHUX BhIpaxk€HUH. OCHOBHBIE TPUTOHOMETPUUYECKUE
(bopMyIBI.

YpaBHeHHEe, KOpPEHb YypaBHEHMs. HepaBeHCTBO, pelIeHHME HepaBeHCTBA. Meron
WHTEPBAJIOB.

Pemenue nenbix U JpoOHO-pallMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemienne nppaiOHAIBHBIX YPABHEHU U HEPABEHCTB.

Penienre TpUroHOMETPUYECKUX YPABHEHUM.

IIprMeHeHne ypaBHEHUM U HEPABEHCTB K PEIICHUIO MaTEMATUYECKUX 3a7a4 U 3a7a4 U3
pa3TUYHBIX 00JaCTel HAYKH U peaTbHOM KU3HHU.

DYyHKIUHN U TPaPUKH

OyHkus, crnocodbl 3amaHus ¢GyHkuuu. ['paduk QyHknuu. B3aumHo oOpaTHbIE
byHKUIHU.

OOnacTh onpeaeneHus 1 MHOXKeCTBO 3HaueHUH pyHkiuu. Hymu ¢pynkiuu. IIpomexyTku
3HAKOMOCTOSIHCTBA. UETHBIC M HEUETHBIC (DYHKITHH.

CrenenHast GyHKUHMS C HaTypaJbHBIM U LI€JIbIM TOoKa3zareneM. E€ cBolicTBa u rpaduk.
CpoiicTBa u rpaduk KOpHsS N-O¥ CTENEHHU.

TpuronomeTrpuyeckasi OKpPY>KHOCTb, OIpPEAEICHHE TPUTOHOMETPUUYECKUX (DYHKIUH
YUCIJIOBOTO apryMEHTA.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

[TocnenoBarenbHOCTH, CHOCOOBI  3aJaHUs  MOCJENOBATENIBHOCTEH. MOHOTOHHBIE
II0CJIEIOBATEIbHOCTH.



Apudmerrdeckass W TEOMETpUYECKas Tmporpeccud. beckoHewHO yObIBarormas
reomeTpuyeckass mnporpeccusi. Cymma OECKOHEYHO YyOBIBAIOMICH T'€OMETPUUYECKOM
nporpeccur. Popmyiia CI0XKHBIX MPOLEHTOB. VCmonb30BaHUE MPOrpPECCUU AJISI PELICHUS
peaNbHBIX 3aJ1a4y MPUKJIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, oniepaliuu HaJ MHOkecTBaMu. Jluarpammel Diinepa—BenHna. [Ipumenenue
TEOPETHUKO-MHOKECTBEHHOTO aIapara Jjisi OMMCAaHUs PEATbHBIX MPOLIECCOB U SBJICHUN, TPU
pelIeHn! 3a7a4 U3 IPyrux y4eOHbIX PEIMETOB.

Onpenenenue, Teopema, CIEICTBUE, JOKA3ATEIbCTBO.

11 KIJACC

Yucsia ¥ BbIYMCICHUS

HarypansHbie u niensie yncina. [Ipu3Haku 1eIMMOCTH HEIbIX YHCEIL.

CrerneHb ¢ palluOHAIBHBIM NIOKa3aresneM. CBOMCTBA CTEICHH.

Jlorapudm yucna. JlecaTuyHble U HaTypajIbHbIE JOrapu(MBI.

YpaBHeHHS U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXXKEHHI, COAEPKAITUX JTOTapru(MBI.

[IpeoOpa3zoBaHue BbIpaXEHH, COAEPKALIUX CTETIEHH C PAIMOHATIBHBIM ITOKA3aTEJIEM.

IIpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YpAaBHEHHS U HEPABEHCTBA.

JlorapupmMuueckre ypaBHEHUsI 1 HEPABEHCTBA.

CucTeMbl TMHEWHBIX yYpaBHEHUH. PelieHue npuknaaHbixX 3a4a4 ¢ MOMOIIBK) CHCTEMBI
JIMHENHBIX YPABHECHUMU.

CuHcTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpuMeHeHne ypaBHEHUN, CUCTEM U HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX 3a1a4 U
3aJlay U3 pa3auvHbIX 001acTeil HAYKH U peanbHOU KU3HHU.

@OyHkuuu U rpapuku

Oyukrus.  [lepuoamueckue Qynkuu. [IpoMexyTkn MOHOTOHHOCTH — (DYHKIIHH.
Maxkcumymbl 1 MUHUMYMBbI (pyHKUIMU. Hanbonbliee 1 HauMeHbllee 3HaueHne (QyHKIUU Ha
IIPOMEXKYTKE.

Tpuronomerpruyeckure QyHKIUU, UX CBOMCTBA U IPAPUKH.

[TokazatenbHas u jorapudpmuyueckas GQyHKINU, UX CBOMCTBA U rpaduKH.

Hcnonp3oBanue rpadukoB GyHKIHMA 71 pEeIICHUS YPAaBHEHUHN U JIMHEUHBIX CHCTEM.

Hcnonp3oBanue rpadukoB (PyHKIMI 11 UCCIEAOBAHUS TPOIECCOB M 3aBUCUMOCTEH,
KOTOPbIE BOSHUKAIOT IIPH PEIICHUH 33]1a4 U3 JPYTUX YUYEOHBIX MPEIMETOB U PEAIbHOMN KU3HH.

Hayana MmaTeMaTH4eCKOro aHaJInu3a

HenpepriBable GyHKIIMH. MeTOI HMHTEPBAJIOB JIsl pEIICHHUS HEPABEHCTB.

[TpousBognas ¢pyukiuu. ['eomerpuueckuil 1 GU3NIECKUI CMBICIT POU3BOIHOI.

[TpousBoaHbIe AMeMEeHTapHBIX PyHKIMA. DOPMYITbI HAXOXKACHUS TPOU3BOIHON CYMMBI,
IPOU3BENIEHUS U YACTHOTO (DYHKLUH.

ITpumeHeHrne MNpPOU3BOMHOM K HCCIENOBaHUI (QYHKIMH HAa MOHOTOHHOCTb U
sKcTpeMyMbl. Haxoxnenrne HaubonblIero 1 HAMMEHbIIEro 3Ha4eHHs (PYHKIIMU Ha OTPE3Ke.



[IpumeneHnre MPOM3BOTHON UISI HAXOXKIACHUS HAWIYYIEro PEIICHUS B MPUKIIATHBIX
3aJa4ax, s OMpeieJIeH sl CKOPOCTH MpOoIEcca, 3alaHHOr0 (POPMYIION WIH TPaPUKOM.

[TepBoo6pa3zHas. Tabnuia nepBooOpa3HbBIX.

WuTerpan, ero reoMeTpuieckuii U (pU3MUECKuii CMBICI. BbluuciieHne WHTErpaia o
dbopmyne Herorona—JleliOHuma.



IINTAHUPYEMBIE PE3YJIBTATDBI

OcBoenue yueOHOTO npeamera «MaremaTukay JOJKHO 00eceunBaTh JOCTHKEHUE Ha
YpOBHE cpemaHero oOmero o0pa3oBaHMS CICIYIONIUX JUYHOCTHBIX, METANMpPEIMETHBIX U
IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yNbTaThl OCBOCHMS MpOrpaMMbl yueOHOro npeaMera «MaremaTukay
XapaKTEePU3yOTCS:

['paxxtaHCKOE BOCIIUTAHME:

c(hOPMHUPOBAHHOCTBIO TPAXTAHCKOM TO3UIIMM OOYydYaroIerocsi Kak aKTHBHOTO |
OTBETCTBEHHOTO 4YJIeHAa POCCHMCKOro OOIIECTBa, MPEACTABICHUEM O MaTEeMaTHUYECKUX
OCHOBax (YHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SBICHUM, MPOUEAYp T'PakIaHCKOIO
obmiecTBa (BBIOOPBI, OMPOCHI M TIp.), YMEHUEM B3aUMOJEHCTBOBATH C COLUAIBHBIMU
WHCTUTYTaMH B COOTBETCTBUH C UX PYHKIMSIMHU U Ha3HAYCHUEM.

[TaTproTHYECcKOE BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTBIO POCCHUHCKOM TPaKJaHCKOM HJIEHTUYHOCTH, YBAXKECHHS K
MPONUIOMY M HACTOSIIEMY POCCHMCKOM MAaTEMAaTUKHA, IIEHHOCTHBIM OTHOIIEHHEM K
JOCTHXKEHUSM POCCUHMCKUX MATEMATUKOB M POCCUMCKOM MATEMATHUYECKOM IIKOJBI, K
WCIIOJIB30BaHUIO THX JOCTHKEHUM B IPYTUX HayKaxX, TEXHOJOTHIX, chepax SIKOHOMHUKH.

JlyXOBHO-HPAaBCTBEHHOI'O BOCIIMTaHUSI:

OCO3HAHMEM JYXOBHBIX IIGHHOCTEH POCCHMCKOro Hapoaa; chOpMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHUSA, JOTHUYECKOTO TIOBEICHUSA, CBS3AHHOTO C MPAKTUYECKAM
MPUMEHECHUEM JIOCTHXKEHUM HAYKH U JIESITEIbHOCTHIO YUEHOT0; OCO3HAHMEM JIMYHOTO BKJIaAa
B IIOCTPOCHUE YCTOMYMBOTO Oy ayIIEro.

DCTEeTHYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOLICHHWEM K MHUDPY, BKIIOYasg OCTETUKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/lay, pEIICHUH, PACCYXKJICHHI; BOCHPUUMUUBOCTHIO K
MAaTEMATHYECKUM ACTIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

DU3UYECKOE BOCTIUTAHUE:

chOpPMHPOBAHHOCTHIO YMEHHUSI TPUMEHITh MaTEMaTUYeCKUe 3HAHWUSA B HWHTEpecax
3JI0pOBOT0 M 0€30MacHOro 00pa3a KU3HHU, OTBETCTBEHHOT'O OTHOIICHUSI K CBOEMY 3JI0POBBIO
(3mopoBoe NMuTaHue, cOATAHCUPOBAHHBIN PEKUM 3aHATUMN U OTIbIXA, pEryJsapHas puzndecKas
aKTUBHOCTB);  (PM3MYECKOTO  COBEPIICHCTBOBAHMSA, IIPH  3aHATHIX  CIOPTHBHO-
03JI0pPOBUTEIILHOUN AEATEIBHOCTBIO.

TpynoBoe BOCIUTaHHE:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTU TPYJIOTIO0US; HHTEPECOM K Pa3IuYHbIM
chepam npodecCHOHAIBHOM JAeATeIbHOCTH, CBSI3aHHBIM C MATEMATUKOMN U €€ MPUIIOKEHUSIMH,
YMEHUEM COBEpIIaTh OCO3HAHHBIM BBIOOpP Oymymied mpodeccun U peann30BHIBATH
CcOOCTBEHHBIC JKM3HCHHBIC IUIAHBI, TOTOBHOCTHIO M CIIOCOOHOCTHIO K MAaTEMaTUYECKOMY



00pa30BaHUIO U CaMOOOPA30BaHMIO HA MPOTSKEHUH BCEH KU3HU; TOTOBHOCTHIO K aKTUBHOMY
Y4YaCTHIO B PEIICHUH MPAKTUYECKHUX 3a7a4 MaTeMaTHYECKOW HApaBICHHOCTH.

DKO0JIOrnYecKoe BOCITUTAHUE!

c(OPMUPOBAHHOCTHIO HKOJIOTUUYECKON KyJIbTypbl, TOHUMAHUEM BIHMSIHHS COLUATBHO-
HYKOHOMUYECKUX MPOILECCOB HAa COCTOSHHE MPHUPOJHON U COLMAIBHOU CPEebl, OCO3HAHUEM
rJ00abHOTO  XapakTepa JKOJIOTMYECKUX MpoOjieM; OpUEHTaluell Ha MpUMEHEHHE
MaTeMaTUYeCKUX 3HAHHH JIJIs peLIeHUs 3a/1a4 B 00J1aCTH OKPYXKAIOIIEH Cpe/Ibl, IUTAaHUPOBAHHUS
MOCTYIKOB M OLEHKU UX BO3MOXKHBIX MOCJIECTBUI JIJIs1 OKPY’KAIOIIEH CPEIbI.

[leHHOCTH HAYYHOTO MTO3HAHUS:

c(OPMUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOILIECTBEHHOW MPAKTHKH, MOHUMAHHMEM MAaTEMaTUYECKON HayKu Kak
cdepbl 4eNOoBEUYECKOM AESTENbHOCTH, ATAOB €€ Pa3BUTUS M 3HAUMMOCTH JJISl Pa3BUTHUS
[UBUIM3AIMH; OBJIAJCHHEM S3bIKOM MaTeMAaTHMKH M MaTEeMaTHYeCKON KyJIbTypod Kak
CPEICTBOM TMO3HAHUS MHUPA; TOTOBHOCTHIO OCYIIECTBIISTH MPOEKTHYIO M UCCIIEIOBATEIHCKYIO
NeSTEIbBHOCTh UHUBUYaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJ/IBTATDBI

MeranpenMeTHble  pe3yNbTaThl  OCBOCHHUS  IPOrpamMMbl  y4eOHOTO  MpeameTa
«MareMaTuka» XapakTepU3yIOTCS OBJIAJICHUEM YHUBEPCAIbHBIMU HO3ZHAGAM ETbHBIMU
0elcmeusmMu, YHUBEPCATbHbIMU — KOMMYHUKAMUBHLIMU — OUCMBUAMY,  VHUBEPCAbHbIMU
Dpe2yNIAAMUBHbIMU OetiCMBUIMUL.

1) Vuusepcanvnvle nosnasamensuvle Oelicmeus, obecneuusarom @GopmuposaHue
0a308bIX KOCHUMUBHBIX NPOYECcco8 o0OVUanwuxcs (oceoenue Memooo8 NO3HAHUSA
OKpYdicarouwieco Mupa, npuMeHeHue N02UYeCKUX, UCCIe008ameNbCKUX Onepayutl, yMeHull
pabomams ¢ uHpopmayueii).

ba3oBrie nornueckue AeUCTBUSA:

e BBIABIISITH M XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MAaTEMAaTUUECKIX OObEKTOB,
MOHSATUM, OTHOIICHUN MEX]y MOHATUSIMU; (DOPMYIUPOBATH OMPEACIICHUS TTOHSITHIA;
yCTaHaBJIMBAaTh CYIIECTBEHHBI TPU3HAK KiIacCU(UKALUM, OCHOBAHUS  JIs
000011IeHUs U CPAaBHEHHUSI, KPUTEPUU TIPOBOJUMOTO aHAJIN3a;

e BOCIPUHUMATH, (POPMYIUPOBATH U IPEOOPA30BLIBATE CYXKJICHUS: YTBEPAUTEIHHBIC U
OTpHUIIaTeIbHBIC, SIUHUYHBIC, YACTHBIC U OOIIUE; YCIOBHBIE;

e BBISBIATh MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpPEYHUS B
dakTax, MaHHBIX, HAOIIOJCHUSIX U YTBEPXKICHUSIX;, MpeajiaraTb KPUTEPUM IS
BBISIBJICHHS] 3aKOHOMEPHOCTENU W POTUBOPEYUN;

e JIeJaTh BBIBOJBI C MCIIOJb30BAHNUEM 3aKOHOB JIOTUKH, ICTyKTUBHBIX U UHTYKTUBHBIX
YMO3AKJIFOUYECHUH, YMO3AKIIFOUEHHUM 110 aHAJIOTUH;

e TMPOBOJUTH CAMOCTOSATENIBHO [OKa3aTelIbcTBA MAaTEMAaTHUYECKUX YTBEPKICHUUN
(mpsiMble U OT MPOTUBHOTO), BBHICTPAUBATh apTyMEHTALIMIO, TPUBOJIUTh MPUMEPHI U
KOHTPIPHUMEPHI; 000CHOBBIBAThH COOCTBEHHBIE CYK/ICHUS U BHIBOIBI;



BBIOMpATh CIOCOO permieHusi yueOHOW 3afaun (CpaBHHMBATh HECKOJIHKO BapHaHTOB
pelIeHus, BHIOMpaTh HanOOJIee MOAXO AN C yIETOM CaMOCTOSITENILHO BhIICTICHHBIX
KPUTEPUEB).

BbazoBrie nccnenoBaTebCKue JSHUCTBUS:

UCIIOJB30BaTh  BONPOCHI KaK  HUCCIEAOBATEIbCKUM  HMHCTPYMEHT  IO3HAHUS;
dbopMynaupoBaTh  BONPOCHl,  (UKCHpPYIOUIME  NPOTUBOpEYHe,  Mpolsemy,
yCTaHaBJIMBATh UCKOMOE U JIaHHOE, (POPMUPOBATH THIIOTE3Y, ApTYMEHTUPOBATH CBOIO
MO3UIINI0, MHCHHUE;

MPOBOJAUTH CAMOCTOSITEILHO CIUIAHUPOBAHHBIM SKCIEPUMEHT, HCCIEAOBAHUE IO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro OOBEeKTa, SIBICHHUA, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeX Ty 00bEKTaMU, SIBJICHUSMH, IIPOIECCAMU;
CaMOCTOATENHHO  (OpPMYyTUPOBaTH OOOOIIEHUsT W BBIBOABI 1O pe3yjbTaTam
MPOBEAEHHOT0 HAOIIOICHUSI, UCCIIEA0OBAHUS, OLICHUBATh JOCTOBEPHOCTH MOJTYYEHHBIX
pE3yIbTaTOB, BHIBOJIOB U 00O0IIECHUIA;

MPOTHO3UPOBaTh  BO3MOXKHOE  PpAa3BUTHE IMpOLECca, a TaKXKe BbIIBUTaTh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

PaGota ¢ undopmarueii:

2)

BBISIBJIATH J€(DULIMTHI HH(OPMAIUH, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETA HA BOIIPOC U
JUTSl peLIEHUs 3a/1a4u;
BbIOMpaTh HMH(POPMAILMI0 U3 MCTOYHUKOB pA3IMYHBIX THUIIOB, aHAJIU3UPOBATh,
CUCTEMAaTHU3UPOBATh U UHTEPIIPETUPOBATh MH()OPMALIUIO PA3IMUHBIX BUAOB U (GOpM
IIPE/ICTaBIICHHUS;
CTPYKTYpPUpPOBaTh MH(MOpPMAIMIO, TMPEACTaBIATh €€ B pa3iMuHbIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKy;
OLIEHMBaTh HaAEKHOCTh HMH(OPMALMKU MO CaMOCTOATEIBHO CGHOPMYIHPOBAHHBIM
KPUTEPHUSIM.

Yuueepcanvnvie KOMMYHUKAMUGHbIE oeticmeusl, obecneuusaiom

CHOPMUPOBAHHOCIb COUUATILHBIX HABBIKOS 00YUAIOUWUXCAL.
OO0wieHue:

BOCIPUHUMATH U (POPMYIIMPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBHUIMHU U LEJIAMU
OOIIEHHUS; SICHO, TOYHO, TPAaMOTHO BBIpaXKaTb CBOIO TOYKY 3pPEHHUS B YCTHBIX U
NUCbMEHHBIX TEKCTaX, JlaBaThb IMOSICHEHHWA 10 XOJy pelleHus 3aJayd,
KOMMEHTHUPOBATh MOJYYEHHBIN PE3yJIbTaT;

B XoAe OOCYXJeHHus 3aJaBaTb BONPOCHI MO CYIIECTBY O0OCYXIaeMOl TEeMBI,
npo0JieMbl, pelaeMoil 3a1a4u, BbICKa3bIBaTh UJIEH, HAllEJICHHBIC Ha TIOUCK PELLICHUS;
CONOCTABJIATh CBOM CYXKACHUA C CYXKACHUSMH JPYTUX YYAaCTHUKOB JIHAJIOTa,
OOHapy>KuMBaThb pa3iMdyu€ U CXOACTBO TMO3MIMI; B KOPpeKTHOU (opme
bopMyIMpOBaTH PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IPEACTABIIATH PE3YJIbTAThl PELICHUS 3aJa4UH, SKCIIEPUMEHTA, UCCIIEI0BAHNUS, IPOEKTA;
CaMOCTOSITENIbHO BbIOMpaTh (hOpMaT BBICTYIUICHHS C y4€TOM 3ajad MPE3CHTALUU U
0COOEHHOCTEN ayJUTOpUH.

CoTpyIHUYECTBO:



e T[IOHMMATh U UCIOJIb30BATh MPEUMYIIECTBA KOMAHIHON U MHIUBUIYAIbHOU paOOThI
Opy pelIeHUH Y4YeOHBIX 3a/]ay; MNPUHUMATh 1€db COBMECTHOH JesTEeIbHOCTH,
IJIAHUPOBATh OPraHU3AIMIO COBMECTHOM paboOThl, pacmpenessiTb BHUIbI padoT,
JIOTOBAPUBATHCS, OOCYXIAaTh MPOIECC W PE3yNbTaT padOTh; 0000IIaTh MHEHHUS
HECKOJILKMX JIFO/ICH;

e YyYacTBOBaTh B TPYyNIOBBIX (opmax paboTel (0OCykacHUS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE); BBIMOJIHATH CBOIO YaCTh paOOThl U KOOPAUHUPOBATH
CBOM JICUCTBHS C IPYTUMHU WICHAMH KOMaH/Ibl; OTICHUBATh Ka4eCTBO CBOETO BKJIAJIa B
o0t  TPOAYKT MO  KpuTepwusiM,  CHOPMYIHMPOBAHHBIM  YYaCTHHUKAMU
B3aUMOJECHUCTBUA.

3) Vuueepcanvuvie pezynsmueHvle Oelicmeus, obecneyusaiom  @HopmMuposanue

CMBLCIIOBLIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUUHOCHIU.

Camoopranuzanus:

COCTABJISITh TUJIaH, AJITOPUTM PEIICHUS 3a7a4d, BRIOUPATh CIIOCOO peIIeHUs ¢ yIETOM
UMEIOIIUXCSL PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHUPOBATh U KOPPEKTUPOBATh
BapUAHTHI pEIICHUN C Y4ETOM HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIb:

e BIIAJICTh HABBIKAMHU ITO3HABATEIILHONH pe(pICKCHH KaK OCO3HAHHWS COBEPIIACMBIX
JNEUCTBUA M MBICIUTEILHBIX TIPOIECCOB, WX PE3yNbTAaTOB; BIAACTh CIIOCOOAMH
CaMOTIPOBEPKU, CAMOKOHTPOJIS TpoIlecca U pe3yJsibTaTa PElICHUs MaTeMaTU4ecKou
3a/1auu;

e TPEABUICTH TPYAHOCTH, KOTOPHIE MOTYT BOZHUKHYTH IPU PEIICHUH 3a1a91, BHOCUTh
KOPPEKTHUBHI B ICSITEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, TAHHBIX, HAWICHHBIX
OIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIIGHUBATh COOTBETCTBUE pe3yjbTaTa II€M M YCJIOBHUSAM, OOBICHATH MPUYMUHBI
JOCTIKEHUSI WM HEIOCTIDKCHHS PEe3ybTaTOB JEATEILHOCTH, HAXOIUTh OIIUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATBI

OcBoeHne yueOHOro Kypca «Alredpa U Havyajla MaTEMaTHYECKOI'O aHaJIM3a» Ha YPOBHE
cpemHero o0mero o0pa3oBaHUA JOMKHO OOECHEYMBATh JIOCTHIKEHUE CIEIYIONTUX
IIPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIhTATOB:

10 KJIACC

YucJa 1 BBIYUCIEHUS

OmnepupoBaTh MOHATHSAMU: PALIMOHAIBHOE U JEUCTBUTEIBLHOE YUCII0, OOBIKHOBEHHAS U
JeCATUYIHAs APOOH, MPOIICHTHI.

BeimonasaTh  apudmerndeckue omnepanuud ¢ palndoOHANBHBIMA W JCHCTBUTEIHHBIMH
YHCJIAMH.

Breinmonuate npuOIvKEHHBIC BBIUMUCICHMS, MCIOJIB3YS TMpaBWIa OKPYIJICHUS, JeaTh
MIPUKUJIKY U OLIEHKY PE3yJIbTaTa BEIYMCICHUM.



OnepupoBarh MOHATUAMHU: CTETIEHD C LIETBIM IMOKa3aTeIeM; CTaHAapTHas popMa 3arnucu
JNEUCTBUTEILHOTO YHCIIA, KOPEHb HATYPAJIbHOM CTENEHH; UCII0Jb30BaTh MOIXOISILYI0 (opMy
3aMUCH ACUCTBUTEIBHBIX YUCE JIJISl PEIICHHS TPAKTUYECKUX 3a/1a4 U MPEACTaBICHUS JaHHBIX.

OnepupoBaTh TOHATHSAMHU: CHHYC, KOCHHYC ¥ TaHI€HC TMPOW3BOJILHOTO VIJIA;
WCITOJIB30BATh 3aITMCh TPOU3BOJIBHOTO yTJiia Yepe3 00paTHbIC TPUTOHOMETPHYECKUE (PYHKITUH.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh NOHATUSIMU: TOXKIECTBO, YypaBHEHUE, HEPABEHCTBO; LI€TI0€, pallUOHATIBHOE,
WppaloOHATIBLHOE YPaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUIECKOE YPAaBHCHHUE;

BeimoHITE  peoOpa3oBaHMs  TPUTOHOMETPUYECKUX  BBIPOKCHHM W peliaTh
TPUTOHOMETPHUUYCCKHE YPABHEHUSI.

BoInonHATE MpeoOpa3oBaHus HEIbIX, PAIIMOHATBEHBIX U UPPAIIMOHAIBHBIX BRIPAKEHUN U
peraTh OCHOBHBIE THUIBI IEJbIX, PAIMOHAIBHBIX W HWPPAIMOHAIBHBIX YpaBHEHUN U
HEPaBEHCTB.

[TpumeHsATh ypaBHEHHS U HEPABEHCTBA [T PEIICHIS MaTeMaTHUECKUX 3a/1a4 U 33124 U3
pa3IMYHBIX 00JIaCTEN HAYKU U peaTbHOM KU3HHU.

MonenvupoBaTh pealibHbIe CUTYyallMd Ha SI3bIKE aireOpbl, COCTABJISATh BBIPAKECHMUS,
ypaBHEHUSI, HEPABEHCTBA IO YCJIOBHIO 3aJlayd, MCCIEJOBaTh MOCTPOCHHBICE MOJEIU C
UCTIOJIb30BaHUEM armapaTa anreOpsbl.

@OyHkuuu U rpadpuku

OnepupoBath TOHATHUSMU: (GYHKIMS, CHOCOOBI 3amaHus (PyHKIMU, 00JacTh
ompeeleHUs] U MHOXECTBO 3HaueHuW (yHKuuu, rpaduk GyHKIUUA, B3aUMHO OOpaTHBIC
(GyHKUIHU.

OnepupoBaTh NOHATHSIMH: YETHOCTh M HEYETHOCTh (YHKIWUW, HYIH (QYHKIINAH,
MIPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBath rpaduku GyHKIMMA 15 pellieHUs] ypaBHEHUH.

Crtpouth 1 uynuTaTh rpaduKu TUHEHHON QYHKIMH, KBAAPATUIHOU (HYHKIIUH, CTCTICHHON
(YHKUIHHU € UETbIM MOKA3aTENEM.

Hcnonb3oBaTh rpa@uku GyHKIUM 1715 UCCIEAOBAHUS MPOIIECCOB M 3aBUCUMOCTEH TIPU
pEIIeHUH 3a/1a4 U3 APYTUX YY4EOHBIX MPEIMETOB U PEaTbHOM KU3HU; BBIPAKATh (POPMYIaMH
3aBUCUMOCTH MEX]y BETMYMHAMH.

Hauvana maTeMaTH4ecKOro aHajim3a

OnepupoBaTh MOHATHIMH: MTOCIICIOBATEILHOCTD, aprU(PMETHICCKasT U TeOMETpUICCKas
IPOTPECCHH.

OnepupoBaTh TOHATHIMHU: OECKOHEYHO YOBIBAIOIIAs TEOMETPUYECKas MPOTrPecCus,
cymMma O€CKOHEYHO yOBIBAOIICH T€OMETPUUECKON TPOTPECCHH.

3aiaBaTh NOCIEA0BATEIbHOCTH PA3IMYHBIMU CITIOCOOAMH.

Hcnonb30BaTh CBOMCTBA MOCIENOBATEIBHOCTEM U IPOTPECCHU ISl PEIICHUs PeaIbHbBIX
3a/1a4 IPUKJIAJHOIO XapaKTepa.

MHo:xecTBa M JIOTHKA

OnepupoBath MOHATUSIMHA: MHOXKECTBO, OIIEpaIliy HaJ MHOKECTBaAMHU.

Hcnonb3oBaTh TEOPETUKO-MHOXKECTBEHHBIM — ammapaT [JjIsi ONWCaHUA PealIbHbIX
MPOLIECCOB U SIBJIICHUMN, TP PEUICHUH 3a]]a4 U3 APYTUX YUYEOHBIX IPEIMETOB.



OHCpI/IpOBaTB MNOHATHUAMM: OIIPCACIICHUEC, TCOpEMA, CICACTBUC, 1OKA3ATCIILCTBO.
11 KIIACC

Yuciaa v BBIYMCICHUA

OnepupoBaTth NOHATHSAMHU: HATypaldbHOE, ILEJIOE YHCIO; HCIOJb30BaTh MPU3HAKU
JEITMMOCTH LEJIbIX YMCEl, Pa3JI0KEHUE YUCIIa Ha IPOCTBIE MHOKUTEIH JUIs PELICHUS 3a/1a4.

OnepupoBaTth MOHATUEM: CTEIIEHD C PALIMOHAJIBHBIM IIOKA3aTEIIEM.

OmneprpoBaTh NOHATUSIMHU: JIOTAPU(PM UUCIIA, AECITUYHBIE U HATYPAJIbHBIE JIOTAPU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpuMeHsTh CBOMCTBA CTENMEHU JUIS MPeoOpa3oBaHMS BBIPAKEHUH; OMEPUPOBATH
NMOHATHSIMU: TIOKA3aTEJIbHOE YPaBHEHHME M HEPABEHCTBO; pEIIATh OCHOBHBIE THIIBI
II0KA3aTEIbHBIX YPABHECHUN U HEPABEHCTB.

BeimonuaTe npeoOpa3oBaHMsl BBIPAKEHUH, colepiKaluX Jorapu@Mbl; ONEpUpPOBATH
MNOHATUSAMU: JIOTapU(PMUUYECKOE YpABHEHUE M HEPABEHCTBO; pELIATh OCHOBHBIE THIIbI
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB.

HaxoauTe pemenus mpocTENIINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMU: CUCTEMA JIMHENHBIX YPABHEHUI U €€ PEIICHUE; UCTI0Ib30BATh
CUCTEMY JIMHEWHBIX YPABHEHUMN [UUIA PELICHUS IIPAKTUYECKUX 3a4a4.

HaxoauTe pemenus npoCTeNInX CUCTEM U COBOKYITHOCTEW PALIMOHAIIBHBIX YPAaBHEHUIN
Y HEPABEHCTB.

MopnenupoBaTh peajbHblE CUTyalldd Ha S3bIKE aireOpbl, COCTaBJIATh BBIPAKECHUS,
YPaBHEHMs1, HEPABEHCTBA U CUCTEMBI 110 YCIIOBHIO 33/1a4H, UCCIIEN0BATH IIOCTPOCHHBIE MOJEIN
C UCIOJIb30BAaHUEM alllapara ajareopsl.

@OyHkuuu U rpapuku

OnepupoBaTh MNOHATUSIMH: MepUOAUYECKass (YHKLMS, TPOMEKYTKM MOHOTOHHOCTHU
GbyHKIUU, TOYKK dKCTpeMyMa (DYHKIINHM, HAanOOJIbIlIee M HaUMEHbIIIee 3HaUeHUsS (QYHKIIMKA Ha
IPOMEXKYTKE; UCIOJIb30BaTh UX JUISI KCCIe0BaHUS QYHKIINH, 3aJaHHON rpadUKOM.

OnepupoBaTh MOHATUSMHU: TpaduKKM  MOKa3aTENbHOW, JorapupMUyueckod u
TPUTOHOMETPUUECKUX (DYHKIMI; H300pakaTh MX Ha KOOPAMHATHOM IUIOCKOCTH U
WCIIOJIb30BaTh JJIs PELICHUS] YPAaBHEHNUN U HEPABEHCTB.

N300pakath Ha KOOPAMHATHOW IUIOCKOCTH TpaduKyd JWHEWHBIX YpPaBHCHUH W
MCIIOJIB30BaTh UX I PELICHUs] CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Hcnonb3oBath rpaduku PyHKIUI 1151 UCCIEIOBaHUS MPOIECCOB U 3aBUCUMOCTEN U3
JIPYTUX Y4eOHBIX TUCUHUILIUH.

Hayana MaTeMaTH4eCKOro aHaIu3a

OnepupoBaTh MOHATUSIMU: HENpepbiBHAas  (GYHKIUSA; MPOU3BOAHAS  (DYHKIUU;
UCIIOJIb30BaTh T€OMETPUUECKUHN 1 (PU3NUECKHI CMBICT IPOU3BOAHOM AJIs PEILICHUS 3aau.

HaxoauTs npou3BOAHbBIE 31EMEHTAPHBIX (YHKIUI, BBIUUCIIATh IPOU3BOIAHBIE CYMMBI,
IPOU3BEIEHUS, YACTHOIO (PYHKIIUH.

Hcnonp30BaTh MPOU3BOJIHYIO MJI HCCIAEIOBaHUS (PYHKIMM Ha MOHOTOHHOCTH U
HKCTPEMYMBI, TPUMEHSTH PE3yJIbTaThl UCCIEIOBAHUS K TIOCTPOEHUIO IparKOB.



Hcronp30BaTh MPOU3BOIHYIO IS HAXO0KICHUS HAWIYUIIIETO PEeIICHUS B IPUKIIAIHBIX, B
TOM YHCJIE COLMAILHO-DKOHOMUYECKHX, 3a1a4aXx.

OmnepupoBaTh MOHATUSMHM: TIEPBOOOpa3HAs M WHTETpasl, IOHUMATh T€OMETPUUECCKUN U
duznyecKuilt CMBICT UHTETpaa.

Haxonute mepBooOpa3HbIe d71eMEHTAPHBIX (DYHKITHI; BEIYUCISATH HHTETPpa 1o Gpopmyiie
Herorona—JleitOnuiia.

PemaTe npuKiIaHbIC 3a]a4H, B TOM YHCJIE COIMATBLHO-3KOHOMHYECKOTO U (PU3UIECKOTO
XapakTepa, CPEACTBAMU MATEMATHIECKOTO aHAIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMMbl Bcero Kontpoaensie — IpaxTiiecikue o0pa3oBaTte/ibHbIC
padoThI padoTsbI pecypenr
MHoOxecTBa pallMOHAJIBHBIX U
1 JICHCTBUTENBbHBIX YUCEN. PalnOHAIbHBIE 14 1
YpaBHEHHUS U HEPABEHCTBA
5 Oyukuun U rpaduku. CTeneHs ¢ HelbM 6
MOKa3aTeleM
3 Apudmernaeckuii KOpeHb N—0i CTETICHH. 18 1
WppanmonanbHble ypaBHEHUS U HEPABEHCTBA
DopMytbl
4 TpUroHOMETpHUH. T pUroHOMeTpUUYecKre 22 1
YpaBHEHUS
5 ITocnenoBareabHOCTH U POTPECCUH 5
6 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3 AL 3 1
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0




11 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMmbl Bcero Konrpoabneie  Ipakriieckue o0pa3oBaTe/ibHbIE
padoThI padoTsbI pecypeni
CreneHsb ¢ paluOHaJIbLHBIM TOKA3aTEJEM.
1 [TokazarenpHas pynkuus. [lokazarenpHbie 12 1
YpaBHCHHS U HEPABCHCTBA
Jlorapudmuueckas GyHKIUS.
2 Jlorapudmuueckue ypaBHEHUS U 12
HEpaBEHCTBA
Tpuronomerpuyeckue GyHKIHHA U UX
3 rpaduku. TpuroHoMeTpuueckue 9 1
HEpaBEHCTBA
4 [IpousBoaHas. [IpumeneHnne mpon3BOgHON 24 1
5 WHTerpan n ero npuMeHeHus 9
6 CucTeMbl ypaBHEHHA 12 1
7 HarypanbHble u nensle yncna 6
3 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3 A 18 p
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



















