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MHNOACHUTEJBHASA 3AITNCKA

Pabouas mporpamma ydyeGHOro kypca «AnreOpa M Hayaja MaTEMaTHYECKOTO aHAIN3a»
6a3zoBoro ypoBHs s odywaromuxcst 10 —11 kimaccoB pa3paborana Ha ocHoBe DenepabHOTO
rOCyJapCTBEHHOTO 00pa3oBaTENbHOIO CTaHAApTa cpeaHero odmiero oOpa3oBaHus, ¢ y4ETOM
COBPEMEHHBIX MHPOBBIX TPEOOBAHMMH, MPEABSBIAEMbIX K MaTEeMaTHUYECKOMY OOpa3oBaHMIO, U
TpaauUui poccuiickoro oOpa3oBaHus. Peanusanus nporpammbl 00ecriedyMBaeT OBJaJCHUE
KJIFOUEBBIMM KOMIIETEHLIUSMHU, COCTABJIAIOIIMMU OCHOBY JUIsl CAMOPAa3BUTHUSI M HENPEPBIBHOTO
o0pa3oBaHus, LEJIOCTHOCTh OOLIEKYIbTYPHOTO, JMYHOCTHOIO M I103HABATEIBHOIO Pa3BUTHUS
JUYHOCTH 00YYarOIIUXCS.

HEJIM U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Aunrebpa m Hayasia MaTeMaTHYECKOTO aHAM3a» SIBIISIETCS OJHUM W3 Hamboliee
3HAYUMBIX B MpOrpamMMe CTapiieil IMIKOJbI, MOCKOJbKY, C OJHON CTOPOHBI, OH OOecreurBaeT
WHCTPYMEHTANbHYIO 0a3y Ui HM3y4eHHsS BCEX €CTECTBEHHO-HAYyYHBIX KYpCOB, a C JIpPYrou
CTOPOHBI, (opMHUpYyeT JIOTHUECKO€ H aOCTpAaKTHOE MBIIUICHHE YYalluxXcs Ha YpPOBHE,
HE0OXOIMMOM JIJIsl OCBOEHUS KypCOB MH(POPMATUKH, 0OIIECTBO3HAHUS, HICTOPUHU, CIIOBECHOCTH.
B pamkax maHHOro Kypca ydammecs OBJa/IeBalOT YHUBEPCATbHBIM S3bIKOM COBPEMEHHOU HAYKH,
KoTopasi GOPMYITHPYET CBOM JTOCTHKEHHUSI B MATEMaTHIECKOH opme.

Kypc anreGpsl 1 Hayan MaTeMaTHYECKOTO aHAlIM3a 3aKjaJIbIBAeT OCHOBY JIJISl YCIEUTHOTO
OBJIAJICHUS 3aKOHAMH (U3WKH, XHMHH, OWOJIOTHH, IIOHUMAHWS OCHOBHBIX TCHJICHIIUH
SKOHOMUKH M OOILECTBEHHOM JKU3HU, TIO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX IHH(PPOBBIX
U KOMIIBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO MCIOJb30BaTh UX B MOBCEIHEBHOM kU3HU. B TOXE
BpeMsi OBJaJieHuE aOCTPAaKTHBIMH U JIOTUYECKH CTPOTMMHM MaTeMAaTHUYECKUMHU KOHCTPYKIHSMU
pa3BUBAeT yMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTb YTBEPKIACHHUS,
WCIONIb30BaTh 0000IeHNe W KOHKPETH3aIUio, a0CTparupoBaHUE M aHAJIOTHIO, (HOpMHUPYET
KpEaTUBHOE U KPUTHUYECKOE MbIIIIeHHEe. B Xoe n3ydeHus: areOpsl U Ha4al MaTEMaTHYECKOTO
aHaiM3a B CTaplIel IIKOJIe yJalldecs MOJIydaloT HOBBIA OMBIT pelIeHHs MPUKIAAHBIX 3a/ad,
CaMOCTOSITEJIBHOTO ~ MOCTPOCHHMSI MAaTEMaTHYECKUX MOJENEH pealbHbIX CUTyallud U
UHTEpPIPETAllMM  TOJIYYEHHBIX pEIIeHUH, 3HAKOMSTCS C TMpUMEpaMH MaTeMaTHYeCKHX
3aKOHOMEPHOCTEW B NIPHUPOAE, HAyKe M B MCKYCCTBE, C BBIJAIOIIMMHCSI MaTEeMaTHYECKUMU
OTKPBITHSIMH U UX aBTOPAMH.

Kypc oOnamaer 3HauMTENbHBIM BOCHUTATEIBHBIM MOTEHIMAIOM, KOTOPBIH peasu3yercs
KaK uepe3 y4eOHBI MaTepuas, CIOCOOCTBYIOUINN (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS,
TaK © 4epe3 crnenupuky ydeOHOM JesITeNbHOCTH, TpeOyromeld CcaMOCTOSTEIHHOCTH,
aKKypaTHOCTH, TPOJODKUTEIbHON KOHIIGHTpAllMM BHUMAHUST U OTBETCTBEHHOCTH 3a
NIOJIy4EHHBIH pe3ysIbTarT.

B ocHoBe Meromuku oOydeHus: airedpe M HadajaM MaTEeMaTHYECKOTO aHAIM3a JICKHUT
JeSTENbHOCTHBIN MPUHIIUT 00 yUEHUSI.

Crpykrypa Kypca «Anredpa 1 Hauaaa MaTeMaTHIECKOTO aHAIN3ay» BKIIOYACT CIICAYIOIIHIE
coJlep)KaTeIbHO-MeToquueckie JUHUU: «Yuciaa u BbIUMCIEHUs», «DyHKIUU U Tpadukm»,
«YpaBHEHHUS U HEpaBeHCTBa», «Hauama marematudeckoro aHanuza», «MHOKECTBA U JIOTHKa».
Bce ocHoBHBIE cOnepiKaTebHO-METONMYECKUE JIMHUM W3Y4alOTCSd Ha MPOTSHKEHHH JBYX JIET
oOyueHusi B cTapilel IIKOJie, €CTECTBEHHO JIOMOJHSASA APYr Apyra U MOCTENEHHO HACHIIIAsICh
HOBBIMU TeMaMH H pasfaenamu. J[aHHBIA Kypc SIBISIETCS MHTErPATUBHBIM, TOCKOJBKY
oObenuHsIET B cebc CoNAepKaHWE HECKOJBKUX MaTeMAaTHYeCKUX JWCIHIUINH: anredpa,



TPUTOHOMETPUSI, MATEMATUUECKUN aHAN3, TEOpUsI MHOKECTB U Jp. [lo Mepe Toro kak yuamuecs
OBJIaJICBAIOT BCE 0o0jiee MIMPOKUM MAaTEMAaTHUYECKUM ammapaTtoM, y HHUX I[OCIEA0BATEIBHO
(dbopMupyeTcss M COBEpPUICHCTBYETCSI YMEHHE CTPOUTh MAaTEMAaTHYECKyI0 MOJENb peaibHON
CUTyalluu, IPUMEHATh 3HAHUS, TMOJIyUeHHbIE B Kypce «Anrebpa M Hayaisa MaTeMaTUYECKOTO
aHaJu3a», IJis pEeHIeHUsT CaMOCTOSTENIBHO C(HOPMYIMPOBAHHONW MaTEMaTHUYECKOW 3ajadd, a
3aT€M UHTEPIPETUPOBATH NOJYYECHHBIN PE3YNbTAT.

ConepxarenbHo-MeTOoIMUeCKass  JUHUS  «Yucina W BBIUMCICHHS»  3aBEpIIaeT
(hopMuUpOBaHNE HABBHIKOB HCIOJIB30BaHUS JEUCTBUTEIBHBIX YHCEN, KOTOpOe OBUIO HayaTo B
OCHOBHO# miKkone. B crapuieil mkone ocoboe BHUMaHUE yAeNseTcss (OPMUPOBAHUIO MPOUHBIX
BBIYHCIUTENFHBIX HABBIKOB, BKIIOYAIOIIUX B CeOSl MCIOIB30BAaHUE PA3IHUYHBIX (HOpPM 3amucu
JNEUCTBUTENIBHOTO 4YHUCJa, YMEHHME palMOHAJIbHO BBINOJIHATH JEUCTBUS C HHUMH, JI€JaTh
MPUKUAKY, OIEHUBaTh pe3yapTar. OOydarmuecs TMONy4aloT HaBBIKU NPHOIMKEHHBIX
BBIUMCIICHHM, BBITIOJHCHHS JCWCTBUW C 4YHCIAMH, 3alUCAHHBIMU B CTaHAApPTHOH ¢dopMme,
WCIIOJIb30BAaHUS MATEMATUUECKUX KOHCTAHT, OLIEHUBAHUSI YACIIOBBIX BBIPAKEHUM.

Jluaust «YpaBHEHUSI U HEPABEHCTBA» pealU3yeTCsl HA MPOTSHKEHUM BCEero OOydeHUs B
CcTapumield IIKOJIe, IOCKOJIbKY B KaXXIOM paszesie MNporpaMMbl MPEAYCMOTPEHO pEIICHUE
COOTBETCTBYIOIIUX 3aAa4u. OOy4aronuecs OBIaJeBalOT Pa3IMYHBIMUA METOJAMU PEIICHHUS LIETBIX,
palMoOHAaTBHBIX, UPPAIIMOHATIBHBIX, TTOKA3aTEIbHBIX, TOTAPUPMUIECKUX U TPUTOHOMETPUUECKUX
ypaBHEHUH, HEPABEHCTB U WX cucTeM. [loydeHHbIE YMEHHS UCTIONIB3YIOTCS MPU HCCIIET0BAHUHI
(GYHKIMI C TOMOIIBIO MPOW3BOJHOM, PEIICHUH MPHUKIANHBIX 33/7ad W 3a/lad Ha HaXOXKICHUE
HauOOJNBIIUX ¥ HAUMEHBIINX 3HaYeHUW GyHKIMU. J[aHHAs comepikaTeNbHas JTUHUS BKIIOUACT B
cebst Takke (OpMUPOBAHHWE YMEHUI BBIMOJNHATH pacy€Thl Mo (opmynaM, npeodpa3oBaHUs
LETBbIX, palUOHAIbHBIX, HPPALMOHAIBHBIX WU TPUTOHOMETPUUYECKUX BBIPDAKEHUH, a Takke
BBIPQKCHUH, COJEpKAINX CTEMEeHW W Jorapudmbel. braromaps M3ydeHUIO anreOpamdecKoro
MaTepuasa MpOUCXOIUT JajbHeHIlee pa3BUTHE AITOPUTMHUECKOTO U a0CTPAKTHOTO MBIIILICHUS
yyanmxcs, (pOpMHUPYIOTCS HaBBIKA JEIyKTHBHBIX PACCYXACHH, padOThl C CHMBOJIBHBIMU
(dhopMamMu, TIpeICTAaBICHHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIC PABCHCTB M HEPABEHCTB.
Anre6pa npesaraeT 3QpQpeKTUBHbIE HHCTPYMEHTHI AJI pEeUIeHHs MPAaKTHUECKUX U €CTECTBEHHO-
Hay4HbIX 33]1a4, HATJSIHO IEMOHCTPUPYET CBOM BO3MOXKHOCTHU KaK sI3bIKa HAYKH.

CopepxatenbHo-MeTonuyeckas JUHUS «DyHKIUM U TpadUKU» TECHO MEpEeIuieTaeTcsl ¢
JpPYrUMU JIMHUSMH Kypca, IOCKOJbKY B KAaKOM-TO CMbICHE 3aJaéT IOCIEI0BATEIbHOCTD
M3y4YeHHsS Marepuana. V3ydeHHe CTENeHHOH, IOKa3aTeNbHOH, JIoTapuMUYECKOH U
TPUTOHOMETPUUYECKUX (PYHKLIUN, MX CBOWCTB M TpaUKOB, HCHOJIb30BaHWE (YHKUUN IS
pelieHus 3aiad U3 APYruxX Y4eOHBIX MPEeIMETOB M pealbHON >KM3HH TECHO CBSI3aHO Kak C
MaTeMaTHYECKUM aHAJIN30M, TaK M C PEIICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3ToM Gosbiioe
BHUMaHUE ypenseTcss (GOpMUPOBAHUIO YMEHUS BbIpaxkaThb (OpMylaMU 3aBHCHUMOCTH MEXKIY
pa3TUYHBIMU BEJIMYMHAMH, HCCIEIOBATh TNONy4eHHBbIE (YHKIMU, CTPOUTh HUX Tpaduku.
Marepuan 5Toil coiep)KaTeIbHOM JWHWUW HAleJdeH Ha pa3BUTHE YMEHUM U HaBBIKOB,
MO3BOJIAIONIMX  BBIpaXKaTh 3aBUCHMOCTH MEXAY BEIMYMHAMU B pPa3NnUyHOW  Qopme:
AHATUTUYICCKOW, Tpaduveckoid U croBecHOW. Ero w3ydeHwe CrnocoOCTBYET pa3BUTHIO
QITOPUTMUYECKOTO  MBILIUICHUS, CIOCOOHOCTHM K  O00OOIIEHMIO U KOHKpEeTH3alluH,
WCIIOIb30BaHUIO aHAJIOTUH.

ConepxarenbHast muHusi «Hauana maTeMaTHyeCcKOro aHajin3ay MO3BOJISIET CYIIECTBEHHO
pacHIMpuUTh KPYr Kak MaTeMaTUYECKUX, TaK M TMPUKIAIHBIX 3a]1a4, JOCTYIHbBIX 00y4Yaroummcs, y
KOTOPBIX MOSIBISIETCS BO3MOXKHOCTh UCCIIEIOBATh U CTPOUTH rpaduku (PyHKIUH, OTPeaenaTh uX
HauOOJBIINE U HAUMEHBIINE 3HAYCHUS, BBIYUCIATH TUIOMAAN GUryp u oObEMBI TEJ, HAXOJHUTh



CKOPOCTHM M YCKOpEHHs IpoleccoB. JlaHHas coaepxkaTeinpHas JIMHUS OTKPBIBAET HOBBIE
BO3MOXHOCTH IIOCTPOCHHUS MaTeMaTHMYECKUX MOJENEeH pealbHbIX CHUTyallli, HaXO0XIEeHUs
HaWjydyllero pelIeHHUs B MNMPUKIAJHBIX, B TOM YHUCJIE COLUAIbHO-3KOHOMHUYECKHX, 3a/1ayax.
3HAaKOMCTBO C OCHOBAMM MAaTE€MaTHYECKOIO aHalM3a CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO,
(OpMabHO-IOTMYECKOI0 U KPEaTUBHOTO MBIIUICHUS, (OPMHUPOBAHUIO YMEHMH pacro3HaBaTh
MPOSIBJICHUSI 3aKOHOB MaTEMaTHKU B HayKe, TeXHUKE W HcKyccTBe. OOydaromuecs y3HaIT O
BBIIAIOIINMXCSL pe3yJIbTaTax, IMOJYYEHHBIX B XOJ€ Pa3BUTHS MaTeMaTUKU KaK HayKH, U HX
aBTOpax.

ConeprxarenbHO-MeTOIMYECKas TUHUSA «MHOXeCTBa U JIOTMKa» B OCHOBHOM IIOCBSIIIIEHA
3JIEMEHTaM TEOPUU MHOXKECTB. TE0peTUKO-MHOXKECTBEHHBIE ITPEICTABICHHS IPOHU3BIBAIOT BECH
Kypc LIKOJIbHOM MaTeMaTHKU U MpeJjiaraloT Haubojee YHUBEPCAIbHBIN SI3bIK, 00BEIUHSIOMNN
BCE pa3Aeilbl MaTEMaTHUKU M €€ TNPUIOKEHHM, OHM CBA3BIBAIOT DPA3HbIE MaTEMaTHUYECKHE
JUCLUIUIMHBL B eauHoe 1enoe. [loaToMy BakHO JaThb BO3MOYKHOCTH IIKOJIBHUKY IOHUMATh
TEOPETUKO-MHOXXECTBEHHBIN SI3bIK COBPEMEHHON MAaTeMaTMKW M HWCIONb30BaTh €ro s
BBIPAKEHUS] CBOUX MBICIIEH.

B kypce «Anrebpa u Havajma MaTeMaTHYECKOTO aHAJIW3a» MPUCYTCTBYIOT TAK)KE€ OCHOBBI
MaTeMaTHYEeCKOT0 MOJIETUPOBAHUS, KOTOPHIE MPU3BaHbI COPMUPOBATH HABBIKM IOCTPOCHUS
MoOJIeJIel peanbHbIX CUTYallud, UCCIEOBAHUS 3TUX MOJEJCH ¢ MOMOIIBIO amnmapara ajreOpsl u
MaTeMaTHYECKOro aHaliu3a W HMHTEpPIpeTaluu IOJy4YeHHBIX pe3yibTaToB. Takue 3amaHus
BIUIETEHBl B KAXKIBIH W3 Pa3lelOB IIPOrpPaMMBbI, IOCKOJIBKY BECh MaTepual Kypca HIMPOKO
WCIIOJIb3YETCS JUIsl PEeLeHUs IPUKIAIHbIX 3a1a4. [Ipy pemiennn peaabHbIX NPAKTUYECKUX 3a7ad
yuyaliyecs: — pa3BUBAlOT  HaONIONATENbHOCTh,  YMEHHUE  HAXOAUTh  3aKOHOMEPHOCTH,
abcTparupoBaThCcsi, HCIOJIB30BATh AHAJIOTHIO, 0000IIAaTh W KOHKPETU3MPOBATH MpPoOIEMy.
JlesiTennbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB DELIEHUS NPUKIAIHBIX 3a/ad OpraHU3yercs B
IpolLecce U3yueHus Bcex TeM Kypca «Anredpa 1 Hayalla MaTeMaTHYECKOTO aHAIN3a.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

B yueOHOM I1aHe Ha U3ydeHHUe Kypca anreOpsl M Hayal MaTeMaTHYECKOro aHaIu3a Ha 6a30BOM
ypOBHE OTBOJIMTCS 3 yaca B Hegemnto B 10 knacce u 3 yaca B Hejenmo B 11 kiacce, Bcero 3a asa
roja ooy4denus — 204 yacos.



COJEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

Yuciaa v BbIYMCICHUSA

Pannonaneueie yncna. OObIKHOBEHHbIE U JAECSITHUYHBIE APOOU, MPOIEHTHI, OECKOHEUHbIE
nepuonnveckue apodu. ApudmMeTrHueckue omnepanud € palHOHAIBHBIMH  YHUCIIAMH,
peoOpa3oBaHKs YUCIOBBIX BbIpakeHUU. [IpumeHeHune apoOei W MPOIEHTOB JUIsl pElIeHUs
NPUKIAAHBIX 33]1a4 U3 Pa3JIUYHbIX OTPACiCil 3HAHUN U PEaIbHOW KU3HH.

JleiicTBuTenbHble yKcha. PanpoHalbHble W MppalMOHANbHbIE Yncia. Apudmernueckue
orepanuy ¢ JAeUCTBUTEIbHBIMU unciaaMu. [IpubmkénHble BoIYMCIEHUS, IPaBUIa OKPYTJICHUS,
MIPUKUAKA U OLIEHKA PE3YyJIbTaTa BHIYUCICHUI.

Crenens ¢ uensiM mnokazareneM. CtanmaptHas ¢opMa 3alucy JACUCTBUTEIBHOTO YHUCIIA.
HcnonpzoBanue mnonxonsuiet Qopmbl 3amucu  JEHCTBUTENBHBIX YHMCEN I pelleHus
MIPaKTUYECKUX 3a]a4 U IIPEJICTaBICHUS JaHHbIX.

Apudmernueckuil KOpeHb HaTypalbHON cTeneHu. JledcTBus ¢ apudmeTnyecKuMu
KOPHSIMU HaTypaJbHOU CTEIECHHU.

CuHyC, KOCUHYC U TaHI€HC YMCIIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC, apKTaHI€HC
YHCIIOBOT'O apryMeEHTa.

YpaBHeHNsI M HEPABEHCTBA

ToxnaecTBa U TOXKIECTBEHHbIE IPEOOPA30BaHUS.

[Ipeobpa3oBanue TPUTOHOMETPUYECKUX BbIpakeHUI. OCHOBHBIE TPUTOHOMETPUUYECKUE
(bopmyIIbI.

VYpaBHeHue, KopeHb YypaBHeHMs. HepaBeHcTBO, pelleHHe HepaBeHCTBa. Meron
MHTEPBAJIOB.

Perienue nensix U ApoOHO-PAlMOHANIBHBIX YPaBHEHUH U HEPABEHCTB.

Pemrenne nppanmoHaNbHBIX YPABHEHUN U HEPABEHCTB.

Penienne TpuroHOMeTpUYECKUX YPaBHEHUM.

[IpumeHeHre ypaBHEHMIM M HEPABEHCTB K PELLIEHUI0 MAaTEMAaTUYECKUX 3a7ad M 3ajad u3
pa3IMYHBIX 00JIaCTEeH HAYKW U PEAIbHON KU3HH.

DOyHKUUM U TpapuKu

Oyuk1ws, cnocoosl 3ananus Gyakmuu. I'paduk Gynkiun. Bzanmuo oOpatHsie ¢yHKIHH.

OO6nacTh omnpeaeneHnsi 1 MHOXKECTBO 3HaueHnd GyHkuuu. Hymu ¢yaknuu. [TpomexyTku
3HAKONOCTOSHCTBA. YETHBIC 1 HEUETHBIC (PYHKITUH.

Crenennast QyHKIMS ¢ HaTypaJdbHBIM W IIEJBIM MoKa3ateneM. EE cBoiicTBa u rpaduxk.
CgoiicTBa 1 rpaduK KOpHS N-0if CTETICHHU.

Tpuronomerpuueckas OKpPYXHOCTb, OIpPENEICHUE TPUTOHOMETPUUYECKUX (QYHKIUI
YHCIIOBOT'O apryMEHTA.

Hayana maTteMaTH4ecKkoro aHajausa

[locnemoBareabHOCTH,  CIIOCOOBI  3aJaHMsA  IIOCIIEAOBATENbHOCTEH.  MOHOTOHHBIE
[IOCJIE10BATEIBHOCTH.

Apudpmernueckass U TeoMeTpHuUecKas  mporpeccud. beckoHeyHo — yObIBaromias
reomeTpudeckas nporpeccus. CyMmma 0€CKOHEYHO YOBIBAIOIICH T'€OMETPHUYECKOW MPOTPECCHH.
@opMyna CIOXKHBIX NPOUEHTOB. Vcronb30BaHME MPOrpeccCUy sl PELICHUsS pealIbHbIX 3a/1ad
IIPUKIJIATHOTO XapaKTepa.

MHo:kecTBa H JIOTHKA



MHoecTBO, onepanuu HaJ MHoOkecTBamu. [lnarpammel Oinepa—Benna. [Ipumenenue
TEOPETHUKO-MHOXXECTBEHHOI'O amnmnapara JJisi OIMMCaHUs pPeajbHbIX MPOLECCOB M SIBICHUM, NPU
peleHNH 3a1a4 U3 APYrux y4eOHBIX NIPEIMETOB.

Omnpenenenue, Teopema, CIeICTBHUE, J0KA3aTEIBCTBO.

11 KJIACC

Yuciia 1 BbIYHCICHUA

HatypanbHble u nensle yncina. [I[pu3Hakyu 1eIMMOCTH LENIBIX YUCEI.

Crenens ¢ palMOHAIBHBIM MOKa3ateneM. CBOWCTBA CTETICHHU.

Jlorapugm uucna. /lecATH4HbIe U HATypaJIbHBIE JTOTAPUPMBI.

YpaBHeHNs M HEPAaBEHCTBA

[IpeoOpa3oBanue BbIpaXEHUM, COEpKALIUX JOrapu(pMBbl.

[IpeoOpa3oBaHue BBIpAKEHUH, COAEPIKALIMX CTENEHH C PAllMOHAIBHBIM [IOKA3aTEJIEM.

IIpumepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3aTenbHbIE ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHs U HEPaBEHCTBA.

CucreMbl JTUMHENHBIX YpaBHEHUH. PerieHue NpuKiIajHbIX 3a7ad C IIOMOILIBIO CHUCTEMBI
JIMHENHBIX YpaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHHUH U HEPABEHCTB.

[IpumeHeHne ypaBHEHUH, CHCTEM M HEPABEHCTB K PEIICHHUI0O MAaTEMaTHYECKUX 3a1ad U
3aJia4 U3 Pa3IM4HbIX 00JIacTel HAYKU U PeaIbHOM JKU3HU.

DOyHKUUM U rpapuKu

Oynkmus.  [lepuomuueckne  QyHkuuu. [IpomMexyTkm  MOHOTOHHOCTH — (DyHKIIWH.
Maxkcumymbl 1 MUHUMYMbI (yHKiuu. HauOosbliee M HauMeHblllee 3HaueHUEe (QyHKIMM Ha
MIPOMEXKYTKE.

Tpuronomerpuieckne GyHKINHU, UX CBOMCTBA U TPAPHKH.

Iloka3zarenbHas u norapudmudeckas QyHKIMU, X CBOHCTBA U TpaQUKH.

Hcnonb3oBanue rpadukoB GyHKIUH 7151 peIIeHUs] YpaBHEHHI U TUHEHHBIX CHCTEM.

Hcnonp3oBanue TpadukoB (QyHKIUN I8 MCCIIEIOBAHMS IPOIECCOB W 3aBUCHUMOCTEH,
KOTOpPbIE BO3HUKAIOT MPU PEIICHUH 3a/1a4 U3 JPYTrUX y4eOHbIX MPEAMETOB U PeaTbHOM KU3HHU.

Havasa MmaTeMaTH4eCKOro aHajaim3a

HenpepsiBable pyHKIIMN. MeTOA HHTEPBAIOB /AJIs PELICHUS HEPABEHCTB.

[IpousBoanas Gpynkiun. ['eomerpuueckuii 1 GU3NIECKUA CMBICI TPOU3BOIHOM.

[IpousBogHble 3neMeHTapHBIX QYHKIMI. DopMynbl HaXOXAEHHUS MPOU3BOJHON CYMMBI,
MIPOU3BEACHUS U YACTHOTO (DYHKIIHH.

[IpumeHeHne MPOU3BOIHOM K UCCIEAOBAHHUIO (PYHKIMH HA MOHOTOHHOCTb U SKCTPEMYMBI.
Haxoxnenne HauboIbI1ero 1 HAMMEHBILIEr0 3HaYeHUs] (PYHKIIMU Ha OTPE3KE.

[IpumeHeHrne TNPOU3BOMHOM M1 HAXOXKACHWS HAWIydlIero pPEIICHUsS B IPUKIATHBIX
3aaydax, AJIsl ONpeaesieHUs] CKOPOCTH MpoIiecca, 3a1aHHOTr0 (OpMYIIOi niH rpadukoMm.

[TepBooOpaznas. Tabauia nepBooOpa3HbIX.

WuTterpan, ero reoMerpuyeckuii M (QU3MUECKUN CMbICI. BbluncieHune uHTErpaia Imo
¢dbopmyne Herorona—JleliOHuIA.



IINTAHUPYEMBIE PE3YJIBTATbBI

OcBoenne ydyeOHOro npeamera «MaremaTruka» TOJKHO OOECHeuMBaTh JOCTHXKEHHE Ha
YPOBHE CpegHero ooOmero o0pa3oBaHMsA CIEIYIOUMX JIMYHOCTHBIX, METalpeiIMETHBIX U
MIpeIMETHBIX 00pa30BaTEIbHBIX PE3Y/IbTATOB:

JIMYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE pe3yabTaThl OCBOEHHs IpOorpaMMmbl ydeOHOro mnpeamera «MaremaTHKa»
XapaKTEepPU3YIOTCS

I'paxknanckoe BocIMTaHHE:

c(OPMHUPOBAHHOCTBIO TPAXKAAHCKOM MO3UIMKU OOydarolmlerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O YICHA POCCUICKOrO OOIIEeCcTBa, MPEICTABICHHEM O MAaTEeMaTHUYECKUX OCHOBAX
(YHKLIMOHMPOBAHUS PA3JIMYHBIX CTPYKTYp, SABICHHWH, HpOLENyp TIpakJaHCKOro oOiiecTBa
(BBIOOpPBI, OMPOCHI U Tp.), YMEHHEM B3aWMOJICHCTBOBaTh C COLMAIBHBIMU HHCTHUTYTaMHU B
COOTBETCTBHUHM C UX PYHKLIMSIMH U HA3HAYCHHUEM.

[TaTproTHueckoe BOCIUTaHUE:!

c(OPMHPOBAHHOCTHIO POCCUMCKOM I'pa)TaHCKOW MIEHTHYHOCTH, YBa)KEHUS K MPOLLUIOMY
W HACTOAIIEMY POCCHHCKOM MaTEMAaTUKH, LEHHOCTHBIM OTHOIICHHEM K JIOCTHKCHUSIM
POCCHUHCKMX MAaT€MaTUKOB M POCCHHMCKONM MaTeMAaTHYECKOM WIKOJIbI, K HCIOJB30BAaHUIO ITHUX
TOCTHKEHUM B IPYIUX HayKax, TEXHOJOTUAX, CPepax SIKOHOMUKHU.

JlyXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHUS:

OCO3HAaHMEM JYXOBHBIX IIEHHOCTEH pOCCHUICKOro Hapoaa; c(pOpMHUPOBAHHOCTHIO
HPaBCTBEHHOI'0 CO3HAHUS, ITUYECKOr0 IMOBEICHMS, CBI3aHHOIO C NMPAKTHYECKUM NPUMEHEHUEM
JOCTHKCHUM HAYKH U JEATENBHOCTBIO YYEHOIO; OCO3HAHHMEM JIMYHOIO BKJIAJa B IOCTPOEHUE
YCTONYHMBOTO OyIYIIETO.

DcTeTU4EeCKOe BOCITUTAHUE:

JCTETMYECKHM  OTHOIIEHHWEM K  MHpPY, BKJIHOYas OCTETUKY  MaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pELICeHUH, PpacCyXJIEHHH; BOCIHPUUMYHMBOCTBIO K
MaTEMaTHYECKUM aClEKTaM PAa3JIMYHBIX BUIOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHUE:

c(OPMUPOBAHHOCTBIO YMEHMSI NPUMEHATh MAaTEMaTUYECKUE 3HAHUSA B MHTEpecax
310pOBOr0 U 0e30macHOro o6pa3a *KU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/10POBBIO
(3mo0poBo€ MUTaHUE, COATAHCUPOBAHHBIA PEXXUM 3aHATHH U OTIbIXa, PEeryisipHas (Qu3nueckas
aKTUBHOCTb); (PU3MUECKOIO COBEPIICHCTBOBAHUS, NPU 3aHATUAX CIIOPTUBHO-030POBUTEIHHON
JESATEIBHOCTBIO.

TpynoBoe BocMTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM LEHHOCTU TPYAOIIOOMS; MHTEPECOM K pa3InYHBbIM
chepaM npodhecCHOHAIBHON J1eATENIbHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U €€ NMPHIOKEHUSIMH,
YMEHHEM COBEpILATh OCO3HAHHBIN BBIOOp Oymymiei nmpodeccuu U peaan30BbIBaTh COOCTBEHHBIE
KU3HEHHBIE IUIaHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYECKOMY OOpa30BaHMIO H
caM0o00Opa30BaHUI0 Ha MPOTSIKEHUU BCEH JKU3HU; TOTOBHOCTBIO K AaKTHBHOMY YUYacTHIO B
pELIEHNHN NIPAKTUYECKHX 3a/1a4 MAaTEMAaTUYECKON HAIIPaBICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

Cc(OPMHPOBAHHOCTHIO HKOJOTMUECKONW KYyJIbTYPhI, MOHUMAHHEM BIMSHUS COLUAIBHO-
SKOHOMHUYECKHMX IIPOLIECCOB HA COCTOSIHME NPUPOJHONW M COLMAIBHOW Cpeabl, OCO3HAHUEM



r00agbHOTO — XapakTepa  SKOJOTMYECKMX  MNpoOjieM; OpHeHTalmued Ha  IpUMEHEHHUe
MaTeMaTUYECKUX 3HAHUM IS pelleHus 3aad B 00JacTH OKPYKAIOLIEH Cpelibl, MIIaHUPOBaHUS
IIOCTYINKOB M OLICHKU UX BO3MOKHBIX MOCIEACTBUN JUIsl OKPYKAKOLIEH CPEJIbl.

IlenHOCTH HAyYHOTO NTO3HAHUSA:

c(OpPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUA HAYKH U OOIIECTBEHHOMN MPAKTUKH, TOHUMaHUEM MaTeMaTHYeCKOl HayKu Kak cepbl
YeJIOBEYECKOU e TEIbHOCTH, ITAllOB €€ pa3BUTUS M 3HAYMMOCTH JJI Pa3BUTHUS LIMBUIM3ALUMY;
OBJIAJICHUEM SI3bIKOM MaTE€MaTHUKH M MaTeMaTU4YeCKOM KyNbTYpOH Kak CpEeJCTBOM MO3HAHMS
MHpA; TOTOBHOCTBIO OCYHIECTBJISTH IPOCKTHYHD M HUCCIEAOBATENIbCKYIO JIESITEIbHOCTD
WHJVBHU1YaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATbHI

MeTtanpeameTHbIe pe3yabTaThl OCBOSHUS MPOrpaMMbl yueOHOTo npeameTa «MaremaTrukay
XapakTepU3yloTCs  OBJIAJCHHEM  YHHBEPCAIBHBIMU  HO3HAGAMENbHbIMU  OelCMEUAMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMY, — YHUBEPCATIbHbIMU — Pe2yaAMUEHbIMU
OelicmeusmMu.

1) Vuusepcanvhvle noznasamenshule oeticmeus, obecneyusaiom Gopmuposarue 6a306bix
KOCHUMUBHBIX NPOYEcco8 00yuarowmuxcs (0ceoeHue mMemooos NO3HAHUSL OKPYHCAIOWe20 MUupa;
npuMeHeHUe N02UYECKUX, UCCIe008ameNbCKUX Onepayull, ymeHutl pabomams ¢ ungopmayueti).

bazoBbie mornueckue AeMCTBHUS:

® BBIBIATH M XapaKTEPU30BaTh CYIIECTBEHHbBIC NMPU3HAKH MAaTEMaTHYECKHX OOBEKTOB,
MOHSTHIA, OTHOIICHUN MEXAY TOHATHUSAMHU; (OPMYIUPOBATH OIPEACIICHUS TOHSATHH;
YCTaHaBIMBATh CYIIECTBEHHBII MPU3HAK KJIacCU(pUKALUU, OCHOBAHUS IJIs1 0000IIeHUs
¥ CpaBHEHHUS, KPUTEPUHU TIPOBOIUMOTO aHATN3a;

e BOCIPUHHUMATH, (POPMYITHUpPOBATh W TMPEOOPA30BHIBATH CYXKICHUS: YTBEPAUTEIBHBIC U
OTpUIaTeNbHbIC, EANHIYHBIC, YACTHBIE U OOIINE; YCIOBHBIC,

® BBIBIATH MATEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSA3H U IIPOTUBOPEYUS B (paKTax,
JAHHBIX, HAOTIOACHUSX W YTBEPXKACHUAX; MpeajaraTb KPUTCPUU IS BBISIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEYMIA;

e Jle7aTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKHU, NETYKTHBHBIX U MHIYKTUBHBIX
YMO3aK/II0YeHUH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

® MPOBOJUTH CAMOCTOSITENILHO JOKA3aTeIbCTBA MATEMATHUYECKHUX YTBEPKACHUN (TIPsIMBbIC
U OT TPOTUBHOTO), BBICTPAMBATH APTyMEHTAIIMIO, NPUBOAUTH TPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)K/IEHUS U BBIBOIBL;

e BbIOMpaTh cnocob pemieHus y4eOHOM 3amauu (CpaBHHMBAaTh HECKOJIBKO BapHaHTOB
pelieHus, BbIOUpaTh Hanboee MOAXOASMIUN C YIETOM CaMOCTOSITEIbHO BBIIEICHHBIX
KpUTEPHUEB).

Ba3oBrle nccienoBaTeIbCKUE NEHCTBUA:

® CMONB30BaTh  BONPOCHI  KaK  MCCIENIOBATENbCKUN  MHCTPYMEHT  IO3HAHUS;
dbopMynupoBaTh BOIPOCHI, PUKCUPYIOLINE MPOTUBOpEUHE, NMPoOIeMy, yCTaHABIMBATh
UCKOMOE WU JaHHOe, (OpPMHpPOBATh TUIOTE3y, APTYMEHTHUPOBATH CBOIO IO3ULHUIO,
MHEHHE;

® TMPOBOJUTH CAMOCTOATEIBHO CIUIAHUPOBAHHBIA OJKCHEPUMEHT, HCCJIEIOBAHUE IIO0
YCTQHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4eCKOTo OOBEKTa, SBJICHHUS, IIpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MKy 00bEKTaMHU, SIBICHUSIMU, POLIECCAMU;



CaMOCTOSITEIGHO ~ (OPMYIUPOBAaTH OOOOMIEHUST W  BBIBOABI IO  pe3ylbTaTaM
MPOBEAEHHOTO HAONIOJACHUS, UCCIIEIOBAHUS, OIEHUBATh JTOCTOBEPHOCTH MOJYYCHHBIX
PE3yabTaTOB, BEIBOJIOB U O0OOIIICHHIA;

MIPOTHO3UPOBATH BO3MOYKHOE PA3BUTHE MPOIIECCA, a TAKKE BBIIBUTATH MPEIITOTOKEHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSIX.

PaGora ¢ uadopmanmei:

BBIABIIATH Ae(UIUTHI UHPOPMALIUK, TaHHBIX, HEOOXOAUMBIX JJIs1 OTBETa Ha BONPOC U
JUISL PELICHMs 3a1a4H;

BbIOMpaTh HHGOpPMAIMIO U3 MCTOYHUKOB pa3jIM4YHBIX THUIIOB, AaHAJIM3HPOBATH,
CHUCTEMAaTH3UPOBATh W HWHTEPIPETHUPOBATH WH(POPMAIMIO PA3IUYHBIX BUJIOB U (OpM
IIPEACTaBICHUS;

CTPYKTYpUpOBaTh HMH(OpMaIUIo, TMpeacTaBIaATh €€ B pa3IuyHbIX (opmax,
WITIOCTPUPOBATh I'paUuECKH;

OLICHMBATh HAAEKHOCTh HMH(POPMALIMM IO CaMOCTOSITEIBHO CPOPMYIUPOBAHHBIM
KPUTEPUSM.

2) Vuueepcanvivie KOMMYHUKAMUBHBIE OCliCMBUsl, 00eCne usaom c@HopmMuposaHHoCb
COYUANBHBIX HABLIKOS 00YUAIOUUXCSL.
OO01ieHue:

BOCIIPUHUMATh U (bOpMYJ'II/IpOBaTI) CYXXIACHUA B COOTBETCTBUU C YCIOBUAMU MU LCIAMU
OOILICHUS; SICHO, TOYHO, TPaMOTHO BBIPaXKAaTh CBOK TOYKY 3pPCHUS B YCTHBIX H
IMUCBbMCHHBIX TCKCTAaX, AaBaTh IMOACHCHUA 11O X0y PCHICHUA 3ada4, KOMMCHTUPOBATH
HOJTy4YCeHHBIN pe3yJbTar;

B X0JIe 00CYKJICHUS 3a/1aBaTh BOIPOCHI 110 CYLIECTBY 00CYXKIaeMOW TeMBI, TPOOIEMBI,
pemaeMof/'I 3aJa4u, BBICKA3bIBATh HJCH, HanCJICHHBIC Ha IIOMCK PCIICHHA,
COTIOCTABISATh CBOM CYXKACHHUS C CYKICHUSMH JPYTMX YYacCTHHKOB JIMaJiora,
OoOHapy>KUBaTh Pa3IMUMe M CXOJICTBO MO3UIIHIA; B KOPPEKTHOH popme popmynupoBaTh
pa3HOIJIacusi, CBOM BO3PaXKCHHUS;

NpEACTABIATh PE3YyJIbTAaThl PCIICHUA 3a1a4d, SKCIICPUMECHTA, UCCICAOBAaHNA, ITPOCKTA,
CaMOCTOSITENFHO BBIOMPaTh (OpMAT BBICTYIUICHHS C YY4ETOM 3a1ad MpPE3eHTAlUH H
0COOEHHOCTEH ayTUTOpHUH.

CoTpyaIHUYECTBO:

IOHUMAaTh U HCIOJb30BATh NMPEHMYILIECTBA KOMAHIHONW M MHIMBUAYAJIbHOW pabOTHI
Opyd pelIeHuH Y4YeOHBIX 3a/Jady; MPUHUMATh IIeJb COBMECTHOW JIEATEIBHOCTH,
IUIAHUPOBAaTh OPraHM3ALMI0 COBMECTHOM paboThl, pachpeaessTb BHIbl pPadorT,
JIOTOBAPHUBATHCS, OOCYKIATh TMPOLECC U pe3yabraT paboThl; 0000IIaTh MHEHUS
HECKOJIBKHX JIIOJICH;

y4acTBOBAaTh B IPYMIIOBBIX opMax paboThl (0OCykaeHus:, 0OMEH MHEHUH, «MO3TOBBIE
IITYPMBI» W WHBIC); BBINIOJIHATH CBOI YacTh PaOOTHI M KOOPIAMHHUPOBATH CBOM
JIMCTBUS C IPYTHMU YWIEHAMHU KOMaH/Ibl; OLIEHUBATh KAYeCTBO CBOETO BKJIaJa B OOLIHIA
IPOAYKT IO KPUTEPHUAM, CHOpPMYTUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBHSL.

3) Vuueepcanvnvie pecynamuensvie oeticmsus, 006ecneyusaom Gopmuposanue CMblCloO8bIX
YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHU.
Camoopranu3zanusi:



COCTaBJIATH IUIaH, aJTOPUTM pEIIEeHUs 3aJaud, BbIOMpPATh CIOCOO peUIeHHs C YyYETOM
HUMEIOLUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH
BapUaHThI pEIICHUH ¢ yuéTOM HOBOW MH(pOPMALIUU.

CaMOKOHTpOJIB:

e BJaJeTh HaBbIKAMM I103HABATEIbHON pEQIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX
JNEHCTBUH M MBICIUTENBHBIX MPOLECCOB, WX pPE3ylIbTaTOB; BJIAlETh CIIOCOOAMH
CaMOIIPOBEPKH, CaMOKOHTpOJI Ipolecca M pe3yibTaTa pPELIeHHs MaTeMaTHYeCKON
3aJjauy;

® [peABUAETb TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PEIICHUU 3a/1a4d, BHOCUTH
KOPPEKTHUBBI B JESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSTENILCTB, IaHHBIX, HAHJIEHHBIX
OIIMOOK, BBISIBJICHHBIX TPYIHOCTEIH;

® OIICHUBaThb COOTBETCTBHE pE3yJIbTaTa LEIM U YCIOBUSAM, OOBACHATb INPHUYUHBI
JOCTM)KEHUSI WJIM HEJIOCTHKECHUS PE3ylIbTaTOB JIEATEIBHOCTH, HAXOJUTh OIIUOKY,
J1aBaTh OLIEHKY IPHOOPETEHHOMY OIBITY.

HNPEIMETHBIE PE3YJIbTATHI

OcBoenne yyeOHOro Kypca «Anredpa ¥ Hadajga MaTeMaTHYECKOTO aHaIN3a» Ha YPOBHE
cpefHero oouiero o0pa3oBaHus JOKHO 00ECIeUNBaTh JOCTIKCHUE CIEIYIOMIUX MPEIMETHBIX
00pa30BaTENIbHBIX PE3YIbTATOB:

10 KJIACC

Yuciia 1 BbIYHCICHUA

OnepupoBaTh NOHATUSAMM: PALMOHAIBHOE M JCHCTBUTENHLHOE YHMCIIO, OOBIKHOBEHHAsI U
JecATUYHas APoOb, MPOLEHTBHI.

BeimonHATe  apupMeTHyYeCKHe ONepaldyd C PALUOHAJIBHBIMH U JICHCTBUTEIHLHBIMU
YHCIIAMH.

BbinonHATe NpuOMMKEHHBIE BBIYMCICHUS, HCIONbB3Ysl TMpaBWJIA OKPYIJICHUS, [ENaTh
MIPUKHJIKY U OLICHKY P€3yJIbTaTa BIYUCICHUMN.

OnepupoBaTh MOHATUAMU: CTENEHb C LEJbIM IOKa3aTeleM; cTaHAapTHas (opma 3anucu
JIeHCTBUTENIFHOTO YHCJIa, KOPEHb HATYpaJbHOH CTENEHH; MCIONb30BaTh MOAXOIAIIYI0 (popmy
3aIUCH ACVCTBUTENBHBIX YHCEII JUISl PEIICHUS TPAKTUYECKUX 3a/1a4 U IIPEICTABIICHNS IaHHbIX.

OnepupoBarh MNOHATHUSAMHU: CHUHYC, KOCHHYC M TaHI€HC IIPOM3BOJBHOTO  YIJIA;
UCTIOJIb30BaTh 3aIHMCh POU3BOIBHOTO YIila Yepe3 0OpaTHbIE TPUTOHOMETPUYECKHE () YHKIINH.

YpaBHeHHsI U HEPABEHCTBA

OnepupoBaTh MOHATUSAMU: TOXKJIECTBO, YPAaBHEHUE, HEPABEHCTBO; LIEJIOE, PALlMOHAIBHOE,
HMPPALMOHAIBHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHHUE;

BbimonHATe  mpeoOpa3oBaHUS — TPUTOHOMETPUUYECKUMX  BBIDAKEHMM W peliaTth
TPUTOHOMETPUYECKUE YPABHECHUS.

BoimonHaTe npeoOpa3oBaHus LEIbIX, PALMOHAIBHBIX U UPPALMOHATIBHBIX BBIPAKEHUHN U
pelaTh OCHOBHBIE TUIIBI LENBIX, PALIMOHAIBHBIX U UPPALlMOHAIIBbHBIX YPABHEHUM U HEPABEHCTB.

[IpumeHATs ypaBHEHHUs U HEPAaBEHCTBA Ul PELICHUs MATEeMAaTHUYECKUX 3a7a4 U 3a1ad U3
pa3IUYHbIX 00JaCTe HAYKU U peaibHOM JKU3HH.



MogenupoBaTh peajbHble CHTyalldM Ha S3bIKE ajreOpbl, COCTABIATH BBIPAXKECHHUS,
ypaBHEHHs, HEPABEHCTBA II0 YCIIOBHIO 3a/layd, KCCIEI0BATh TIOCTPOCHHBIE MOJEIH C
WCIOJIb30BaHUEM armapara ajireopsl.

DOyHKUUM U rpapuKu

OnepupoBath MOHATHIMU: QYHKIIHS, CTIOCOOBI 3aaHusl (GYHKIIMH, 00JIaCTh ONPEIACIICHHS
Y MHOXECTBO 3HaueHUH QyHKINU, TpaduK QyHKIIUU, B3AMMHO 00paTHBIE () YHKIIUH.

OnepupoBaTh MNOHATHUSAMH: YETHOCTb W HEUYETHOCTh (DYHKIMM, HYIM (YHKIHH,
MIPOMEKYTKH 3HAKOMIOCTOSTHCTBA.

HcnonwszoBath rpaduku GyHKIUN AT pelieHUs] ypaBHEHHIA.

Crpoutb u uuTaTh rpaduku JTUHEHHOW (YHKUIMHU, KBAAPATHUYHOW (YHKIWHU, CTEIIEHHON
(YHKIMH € 1ETbIM TTOKa3aTeNeM.

Hcnonb3oBath rpaduku (GyHKUMN I UCCIEAOBAHUS MPOLECCOB M 3aBUCHMOCTEH MpU
pelIeHNH 3a/1a4 U3 JPYruX y4eOHBIX NPEIMETOB U PEaIbHOW KHM3HM; BBIpaXaTh (HopMyaamu
3aBUCHUMOCTHU MEXy BEJIMUNHAMHU.

Hauyana MaTeMaTH4ecKoro aHajm3a

OmnepupoBaTh TOHATHSAMH: MOCIEIOBATEIBHOCTh, apu(METHUECKAsT M TE€OMETpHUYECKas
MIPOrPECCHUHU.

OnepupoBaTh MOHATUAMU: OECKOHEYHO yOBIBaOIIasi TEOMETPHUECKas IPOTrpeccusi, Cymma
OeCKOHEUHO yObIBaIOLIE reOMETPUUYECKON IPOrPECCU.

3agaBaTh OCIEI0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOWCTBA TOCIIEIOBATEIBHOCTEH M MPOTPECCUI ISl PEIICHUS PeaNbHBIX
3a/1a4 MPUKJIAJHOTO XapakTepa.

MHoxecTBa M JIOTHKA

OnepupoBaTh NOHATUSIMH: MHOKECTBO, ONIEPAIIUH HAJl MHOKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar sl OMMCaHUs peabHBIX IPOIECCOB
U SIBIICHUH, IPU PELICHNH 33734 U3 IPYTUX yUeOHbIX MPEAMETOB.

OnepupoBaTh NOHATUSAMHE: OTIPEICTICHHE, TEOpEMa, CIICICTBHE, TOKA3aTEILCTBO.

11 KUIACC

Yucia 1 BBIYUCICHUSA

OnepupoBaTh NOHATHAMM: HATYpaJbHOE, LEJI0€ YHUCIO; MHCIONb30BaTh MPU3HAKU
JEIMMOCTH LIEIIBIX YHACET, PA3JI0KEHUE YUCIIa HA TIPOCTBIE MHOKUTEIIN JJIS PEIIEHUS 3a1a4.

OnepupoBaTh NOHITHEM: CTENIEHD C PALMOHAJIBHBIM IIOKA3aTEJIEM.

OnepupoBaTh NOHATUSIMU: JIOTapU(PM UUCIa, JECATUUHBIE U HATypaJIbHbIE JJOTapU(PMBI.

YpaBHeHNs] M HEPABEHCTBA

[lpumeHsaTh CcBOMcTBa CTemeHW M TPeoOpa3oBaHUs BBIPAKCHHI; ONEPUPOBATH
MOHATUSAMM: IIOKA3aTeIbHOE YPABHEHHWE M HEPABEHCTBO; peIIaTh OCHOBHBIE  THIIBI
MIOKA3aTeIbHBIX YPABHEHUN U HEPABEHCTB.

BeimonHATe TpeoOpa3oBaHus BBIPAKEHHM, COAEpXKAIIUX JOrapu(Mbl; OIEPHUPOBATH
MOHATUSAMM: JIOTAapU(PMHUUECKOE YPAaBHEHHWE M HEPABEHCTBO; pellaTb OCHOBHBIC THUIIbI
JorapupMHUECKUX YpaBHEHUH U HEPABEHCTB.

Haxonuts penieHust npoCTeUINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBarh NOHATUAMH: CUCTEMA JIMHEHHBIX YPABHEHUM U €€ PEILECHUE; UCII0JIb30BaTh
CUCTEMY JINHENHBIX YPAaBHEHUH JUUIsl pELIEHMS] IPAKTUYECKUX 3a/1a4.



Haxoauts pemeHuss NpocTeNINX CUCTEM U COBOKYITHOCTEM pallMOHAIbHBIX YPaBHEHUH U
HEPABEHCTB.

MogenupoBaTh peajbHble CHUTyalluM Ha S3bIKE ajreOpbl, COCTABIATh BBIPAXKECHHUS,
YPaBHEHUS, HEPABEHCTBA M CUCTEMBI 110 YCIIOBHIO 3a/1a4M, UCCIEA0BATH IOCTPOCHHBIE MOJIEIH C
WCII0JIb30BaHUEM anmapara ajreopsl.

DyHKIUM U TPAaQUKH

OnepupoBaTh TOHATHAMH: TepUOIMYecKas (YHKUIUS, TMPOMEXKYTKH MOHOTOHHOCTH
(GyHKIMM, TOYKU SKCTpeMyma (YHKIIMH, HauOoJblllee M HaWMEHblIee 3HaueHUs (QYHKIUM Ha
IIPOMEXXYTKE; UCIOIB30BATh UX JJIS HCCIEI0BaHUS (QYHKLMH, 3aJaHHON rpa(uKoM.

OnepupoBarh  MOHATUSAMHU:  TpadUKM  TOKA3aTeIbHOH,  Jorapu@MUYecKod U
TPUTOHOMETPUYECKHUX (PYHKIMI; N300pakaTh X Ha KOOPJIMHATHOM IUIOCKOCTH U UCIOJIB30BAThH
JUIsl pELIEHNs] ypaBHEHUI U HEPaBEHCTB.

N300pakaTh Ha KOOPJMHATHOW IUIOCKOCTM TpauKH JHHEHHBIX YpaBHEHHH U
HCIIOJIb30BAaTh UX Ul PEIICHUS CUCTEMBI JINHEHHBIX YPABHCHUM.

Hcnonb3oBate rpaduku (GYHKIUN A7 HCCIEIOBaHUS IPOLECCOB M 3aBUCHUMOCTEH U3
JIPYTUX y4eOHBIX JUCIUILINH.

Havajia maTeMaTH4Ye€CKOro aHa/Iu3a

OnepupoBaTh  MOHATHAMU:  HENpEpbIBHAs  (QYHKUUSA;  [POM3BOAHAS  (PYHKIUH,
HCIIOJIb30BaTh T€OMETPUUYECKUN U PU3NYECKUI CMBICI TPOU3BOIHOM JUIsl peLIeHHs 3a/1a4.

HaxonuTe mpou3BOJHBIE 3JE€MEHTapHBIX (YHKIMH, BBIYUCIATH IMPOU3BOJIHBIE CYMMBI,
MIPOU3BEACHHUS, YACTHOTO (PYHKITHIA.

Hcnonb3oBaTh NPOM3BOJHYIO MAJI  HUCCIEAOBaHUS (YHKIMM Ha MOHOTOHHOCTb U
9KCTPEMYMBI, IPUMEHSTH PE3YIbTAThI UCCIEAOBAHUS K IIOCTPOCHUIO IPa(HKOB.

Hcnonp3oBaTh NpOU3BOAHYIO JUISl HAXOXKJIEHUS HAWIYYILEro pelIeHHs] B NMPHUKJIAIHBIX, B
TOM YHCJIE COLIMAIBHO-DKOHOMHYECKHX, 3a/1a4ax.

OnepupoBaTh MOHATUSAMH: NEpBoOOpasHask MU WHTETpaji; MOHUMATh N€OMETPUYECKHHA U
(U3NYECKHi CMBICIT HHTETpaA.

Haxonute nepBooOpa3Hble 3JI€MEHTApHbIX (YHKIH; BBIYMCIATH UHTErpal Mo Gopmyine
Herorona—JIeiiOnuna.

Pemate nmpukiagHbele 3a1adl, B TOM YHCIE COLMAIBHO-3KOHOMUYECKOIO U (hpU3HUECKOTrO
XapakTepa, CpeICTBAMHU MaTEMaTUYECKOI0 aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauuecTBo yacoB DJIeKTPOHHbIE
Ne HanmeHnoBanue pa3iesoB U TeM (undposbie)
n/n NMPOrPaMMbI Bceero Kontpoabuere | IpakTuieckue o0pa3oBaTejibHbIE
padoTbI padoTbI pecypesr

MHokecTBa pallHOHAJIBHBIX U

JIEUCTBUTEIIbHBIX Uncel. PannoHanbHbie 22 1

YpaBHEHUS U HEPABEHCTBA

Oynknuu 1 rpadguku. CTeneHs C MesIbIM 10

[OKa3aTeseM

ApupmeTrnueckuii KOpeHb N—0i CTEeTEeHN. 20 1

HppaunoHanbHble ypaBHEHUS U HEPABEHCTBA

DopmyIsl

TpuroHomeTpun. TpuroHoMeTpuIecKue 38 1

ypaBHEHUs

[locnenoBaTenbHOCTH U POTPECCUN 6

[ToBTOpEeHME, 0600IIEHNE, CUCTEMATH3AITHS 5 1

3HAHUHN
OBUIEE KOJIMYECTBO YACOB 110 ITPOIT'PAMME 102 4 0




11 KIIACC

KonuyecrBo yacoB DJIeKTPOHHbIE
Ne HaunmeHoBaHMe pa3iesioB U TeM (uudgposbie)
n/n NporpamMMel Bcero Kontpoxpupie | Mpakrieckue o0pa3oBaTe/bHbIE
padoThI padoTbI pecypesi
CreneHb ¢ palOHAIBHBIM TIOKA3aTEJIeM.
1 ITokazarensHas ¢pynkuus. [lokasarenbHble 12 1
ypaBHEHHUSI U HEPABEHCTBA
Jlorapudmudeckast GyHKITHSA.
2 Jlorapudmudeckue ypaBHEHUS U 12
HEpaBEHCTBA
Tpuronomerpudeckue GyHKIUU U UX
3 rpaduxu. TpuroHoMeTprueckue 9 1
HEpaBEHCTBA
4 [IpousBoanas. [IpumeHneHne NpoU3BOAHON 24 1
5 WuTerpan u ero npuMeHeHUs 9
6 Cucrembl ypaBHECHUI 12 1
7 HarypanbHble 1 1iensie yncia 6
3 [ToBTOpeHwue, 06001IeHNE, CHCTEMAaTU3aLUs 18 5
3HaHUM
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0
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