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MNOACHUTEJIBHAS 3AIIMCKA

Pabouast mporpamma y4eOHOTO Kypca «AnreOpa W Hadalla MaTeMaTHYEeCKOTO aHaIn3a»
6azoBoro ypoBHs s odyvarommxcsi 10 —11 kiaccoB pa3paborana Ha ocHoBe DenepanibHOTO
rOCyAapCTBEHHOTO0 00pa30BaTeNbHOIO CTaHAApPTa CpPEJHEro oO0IIero oOpa3oBaHHUsA, C YUYETOM
COBPEMEHHBIX MHPOBBIX TPEeOOBaHHM, MPEABSIBISIEMBIX K MaTeMaTHYeCKOMY OOpa3oBaHUIO, U
TpaguIMiA pOcCHiicKoro oOpaszoBaHus. Peanmm3anuss mporpamMMbl OOeclieYMBaeT OBJIA/ICHHUE
KJIIOYEBBIMM KOMIIETEHLIUSMH, COCTABJISIOIIMMU OCHOBY JUJISl CAaMOPAa3BUTHUSL M HEMPEPBIBHOTIO
o0pa3oBaHMs, LEJIOCTHOCTh OOLIEKYJIBTYPHOTO, JUYHOCTHOIO M TI03HABATEIHLHOTO Pa3BUTHUS
JUYHOCTH 00YYarOIINXCS.

HEJINX U3YYEHUSA YYEBHOTI'O KYPCA

Kypc «Anrebpa m Havama MaTeMaTHYeCKOTO aHAIM3a» SIBIAETCS OJHMM M3 Hamboiee
3HAQYMMBIX B MPOTPaMME CTapuiel IIKOJIbI, TOCKOJbKY, C OZHOW CTOPOHBI, OH O0eCreYrBaeT
UHCTPYMEHTAJbHYIO 0a3y A HM3y4YeHHsS BCEX ECTECTBEHHO-HAYYHBIX KYpCOB, a C JApPYrou
CTOPOHBI, (QOPMHPYET JIOTHUYECKOE U aOCTpaKTHOE MBIIUICHHE YyYalluxcs Ha YpOBHE,
HEO0OXO0AMMOM TSI OCBOCHHS KYPCOB HH(POPMATHKH, OOIIECTBO3HAHNS, HICTOPHH, CIIOBECHOCTH. B
paMKax TaHHOTO Kypca y4Yalluecsl OBJIaJeBalOT YHUBEPCAJIbHBIM S3HIKOM COBPEMEHHOH HayKH,
KOTOpast (OpMYJIHPYET CBOU AOCTHKEHHS B MaTeMaTH4eCKOi popme.

Kypc anreOpsl n Hagaa MaTeMaTH4YeCKOTO aHAIM3a 3aKJIabIBAET OCHOBY JJIS yCIICIIHOTO
OBJIaJICHNS 3aKOHAMH (M3UKH, XUMHHU, OMOJIOTHH, TIOHUMaHNS OCHOBHBIX TCHACHIMH SKOHOMHKH
U OOINECTBEHHOH JKW3HH, TO3BOJSIET OPHEHTHPOBATHCS B COBPEMEHHBIX IH(POBBIX U
KOMITBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO HCIOIb30BaTh UX B MOBCETHEBHOM XM3HM. B TOXe
BpeMs OBJIQJICHUE a0CTPAKTHBIMH W JIOTUYECKA CTPOTUMH MAaTEMaTHYECKUMHU KOHCTPYKIHSIMU
pa3BHBAaeT yMEHHE HAXOAWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTHHHOCTH YTBEPXKICHHS,
UCTIONB30BaTh 0000IIEHNEe W KOHKPETH3alMio, a0CTparupoBaHUE W aHAIOTHIO, (opmupyer
KpPEeaTUBHOE M KPUTHUYECKOE MBIIIICHHE. B Xo/e u3ydyeHus anreOpbl 1 Hayall MaTeMaTHYECKOTO
aHaM3a B CTapIIei IIKOJIE yYalluecs MOJy4YaroT HOBBIMA OMNBIT PEHICHUS NMPUKIAIHBIX 3a/ad,
CaMOCTOSATEIIFHOTO ~ MOCTPOEHHMS ~ MaTEeMaTHYECKMX  MOJENed peajbHBIX CHTyalud |
WHTEPIIPETAMY  TOJTYYECHHBIX PpEIICHHH, 3HAKOMATCS C NpUMEpaMH MaTeMaTHYECKHX
3aKOHOMEPHOCTEW B MNpPUPOJe, HAyKE U B HCKYCCTBE, C BBLAAIONIUMHCS MaTeMaTHYECKUMH
OTKPBITUSIMHU U UX aBTOPAMH.

Kypc obnamaet 3HaYMTEIEHBIM BOCITUTATEILHBIM IIOTEHIIHATIOM, KOTOPBIH peann3yeTcs Kak
gyepe3 y4eOHbI MaTepual, CllocOOCTBYIOMNI (POPMHUPOBAHHIO HAYYHOTO MHPOBO33PEHHS, TaK U
yepe3 cnenuduky y4deOHON IesITeTbHOCTH, TPeOYIOLIeH caMOCTOSTENbHOCTH, aKKypaTHOCTH,
MPOIOJDKUTEIBHON KOHIICHTPAIIMK BHUMAHHUS 1 OTBETCTBEHHOCTH 32 MIOJYUYCHHBIH Pe3yJsIbTar.

B ocHoBe Meroamku oOydueHHs anreOpe M HadalaM MaTeMaTHYeCKOrO aHalu3a JICKUT
JeATEIbHOCTHBIA TPUHIUT 00yUYCSHHSI.

CrpykTypa Kypca «Anredpa 1 Hayajla MaTeMaTHYECKOTO aHAJIN3a» BKJIIOYACT CIECAYIOIINE
coJepXKaTeIbHO-METOIMYECKNe JHHUU: «Yucrna W BBYUCIHCHUS», «DYyHKIUU U TpaduKu»,
«YpaBHEeHHsI U HepaBeHCTBa», «Havana mMaTemaTndeckoro aHanu3a», «MHOXECTBA U JIOTHKa».
Bce ocHOBHBIE cozepKaTeNbHO-METOJUUECKHE JMHUU W3Y4YaroTCs Ha MPOTSDKCHWH JBYX JIET
o0yuyeHHs B cTapuieil LIKOJIe, eCTECTBEHHO OMONHSASA JAPYT JIpyra W TOCTEINEHHO HACHIIIAACh
HOBBIMH TEMaMH U pa3zaenamu. JJaHHBIN KypcC SBISETCS UHTETPATHBHBIM, TOCKOJIBKY OOBETUHSIET



B cebe coJepKaHWe HECKOJBKHX MaTeMaTHUeCKUX IUCIUIUIMH. anreOpa, TPUTOHOMETPHHS,
MaTEeMaTUYECKUH aHAIU3, TEOPHUs MHOXKECTB U 1Ip. [Io Mepe Toro kak ydamuecs: OBJIaJeBalOT BCE
Oosee IIUPOKUM MATEeMaTHYECKHUM allapaToM, y HHUX IOCJIEJ0BaTelbHO (OpMHUpPYETCs U
COBEPILEHCTBYETCSI YMEHUE CTPOUTh MAaTEMAaTUYECKYIO MOJIEIIb PEaIbHOM CUTYyal[ul, IPUMEHATh
3HAHUS, NMOJTYUYEHHbIE B Kypce «Airedpa v Hadajga MaTeMaTHUECKOIO aHajau3a», JJs pelleHus
CaMOCTOSITENIBHO C(OPMYJIIMPOBAHHONW MaTEeMAaTUYECKOM 3ajaud, a 3aTeéM HHTEpPHpPEeTHpPOBATH
MIOJIyYEHHBIN pe3yJIbTar.

ConeprxaTenbHO-MeTOANYECKast TUHUS «Huca 1 BBIYUCICHUA» 3aBepIIaeT (OPMUPOBAHUE
HaBBIKOB MCIIOJIb30BaHUs JIEHCTBUTENIBHBIX YHCEN, KOTOPOE ObLI0O HAYaTO B OCHOBHOM IIKoje. B
cTapiiell mkoje oco0oe BHUMaHUE yJenseTcss (OPMHUPOBAHUIO NMPOYHBIX BBIYMCIMTEIBHBIX
HaBBIKOB, BKJIIOYAIOIIUX B c€0s HMCIOJIb30BAaHHE PA3IMUYHBIX (POPM 3aluCH JeHCTBUTENHLHOIO
4YHUCiIa, YMEHHME DPALMOHAIBHO BBIIOJHATH ACHCTBUS C HUMH, J€laTb IPUKUIKY, OLECHUBATH
pesynpTar. OOydarommecs: IMOMydYaroT HABBIKM NPUONMKEHHBIX BBIYMCICHUH, BBIOJHEHUS
NeUCTBUI ¢ YMCIaMM, 3allMCaHHBIMM B CTaHJApTHOW (popMe, UCIOIBb30BaHUS MaTEMaTHUYECKUX
KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKCHU.

JIluHus «YpaBHEHHS M HEPAaBEHCTBAa» PEATU3yeTCs Ha MPOTSHDKEHUM BCEro oOyueHHs B
CTaplied IIKOJE, ITOCKOJIBKY B KaXXIAOM pasleie MporpaMMbl NPEIyCMOTPEHO pEIIECHUE
COOTBETCTBYIOIIUX 3a7a4. O0yuaromuecs OBIaeBaloT pa3IMuyHbIMU METOIaMH PEIIECHUS LETbIX,
paLMOHATIBHBIX, HPPALIMOHAJIBHBIX, TIOKA3aTENbHBIX, JOrapUPMUUECKUX U TPUTOHOMETPHUUECKUX
YPaBHEHUH, HEPABEHCTB U UX CUCTEM. [loydeHHbIE YMEHMS UCIOIB3YIOTCS IIPU UCCIIEI0BAHUN
(GYHKIMI C NOMOIIbIO MPOU3BOJHOM, PEIICHHMH MPHUKIAJHBIX 3a/ad M 3aJad Ha HaXO0XKJEeHUE
HauOOJIBIINX U HAUMEHbIINX 3HaueHU QyHKkuuu. JlaHHas copeprkaTesibHas IMHUS BKIIOYAET B
cebs Takke (opMUPOBaHHE YMEHH BBIIOIHATH pacuéThl 10 (hopMysiaM, Mpeodpa3oBaHUs LEIbIX,
palMOHAIBHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHUM, a TAKKE BBIPAXKCHUH,
colepXalux creneHd u Jorapudmel. brarogaps m3ydeHuro anreOpamyeckoro marepuania
IPOUCXOAUT JalibHENIIEe Pa3BUTUE aJTOPUTMUUYECKOTO U aOCTPAKTHOTO MBIIUICHUSI ydalIuXxcs,
(GopMHpYIOTCS HaBBIKM JAEJYKTUBHBIX PpacCyXJI€HHWH, padoTbl C CHMBOJIBHBIMU (OpMaMHy,
IpeCTaBICHNUs] 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHUJE PAaBEHCTB U HepaBeHCTB. Ainre0pa
npeziaraet 3¢ (HeKTUBHbIC MHCTPYMEHTHI JJIS PeleHHs TPAaKTUYECKUX U €CTECTBEHHO-HAYUYHBIX
3a/1a4, HarJIAIHO IEMOHCTPUPYET CBOU BO3MOKHOCTH KAaK SI3bIKA HAYKH.

ConepxaTtenpHo-MeToAnYeCKast JTUHUS «DYHKIMU U TpaQUKU» TECHO IeperuieTaeTcs ¢
JpYTMMH JIMHUSAMHU Kypca, IIOCKOJIbKY B KAKOM-TO CMBICJIE 33JaET MOCIIEJ0BATEIbHOCTD U3yUYEHUS
Mmatepuana. M3ydeHue CTeneHHOH, MoKa3aTebHO!, JIOTapu(pMUIECKONH U TPUTOHOMETPHUECKUX
(GyHKIUH, UX CBOMCTB U rpaMKOB, UCIOJIb30BAaHWE (YHKIMM Ul pelleHus 3a4ad U3 Jpyrux
y4eOHBIX IPEMETOB U PEaIbHOM KU3HU TECHO CBA3aHO KaK C MaTEMATUYECKUM aHAJIU30M, TaK U
C peleHrneM ypaBHeHU 1 HepaBeHCTB. [Ipu 3ToM OosibIIoe BHUMAaHUE yaeseTcst GOPMHUPOBAHUIO
YMEHHUS BBIpaKaTh (HOpMyJIaMH 3aBUCUMOCTH MEXIY Pa3IUYHBIMU BEJIMYMHAMH, UCCIEAOBATH
NOJy4YeHHBIC (PYHKIUH, CTPOUTH UX TpaduKu. MaTepuan 3Tol colepKaTeIbHON JIMHUU HalleJIeH
Ha Pa3BUTHE YMECHHUM M HaBBIKOB, MO3BOJIIOIUX BBIPAXKATh 3aBUCUMOCTH MEKIy BEJIMYMHAMU B
pa3nuuHoil (hopme: aHANUTHYECKOH, Tpadudeckoil U ciaoBecHOM. Ero m3yueHue crnocoOCTByeT
Pa3BUTHIO AJTOPUTMHUYECKOTO MBIIUICHHS, CIOCOOHOCTH K OOOOIICHHI0O M KOHKPETHU3aLUH,
UCIIOJIb30BAaHUIO aHAJIOTHH.

CopnepxarenpHas mHusA «Havyana mMaTeMaTHYecKOro aHaan3a» MO3BOJIAET CYIIECTBEHHO
paclIMpUTh KPyT KaKk MaTeMaTHUECKUX, TaK U MPUKJIAJHBIX 337a4, JOCTYIHbIX 00ydYarouMcs, y
KOTOPBIX MOSBJISETCS BO3MOXKHOCTh UCCIIEAOBATh M CTPOUTH rpaduku (PyHKIUH, ONpeaensiTh ux
HauOONbIINE U HAUMEHBIINE 3HAYEHUS, BBIYUCISTH IJIOMAAN QUIyp U 0OBEMBI TeJl, HAXOAUTh



CKOPOCTH W YCKOpEHHs TporieccoB. JlaHHas conaepxaTeibHasi JMHUS OTKPBHIBAET HOBBIC
BO3MOKHOCTH TIOCTPOCHHSI MAaTeMaTHYECKHUX MOJEICH pealbHBIX CHUTYallMid, HaXOXICHUS
HAWIYYILEro pelieHus B NPUKIATHBIX, B TOM YHCIE COIUAIbHO-DKOHOMHYECKHX, 3a/Jayax.
3HAKOMCTBO C OCHOBAMH MaTeMAaTHUYECKOTO aHaim3a CIOCOOCTBYET Pa3BUTHIO abCTPaKTHOTO,
(GhOpMaIbHO-TOTHYECKOTO U KPEATUBHOTO MBIIUICHUS, (DOPMUPOBAHUIO YMEHHI pPAcIO3HABaTh
MIPOSIBJIICHUST 3aKOHOB MAaTEMaTWKH B HayKe, TEXHHKE W HMCKyccTBe. OOydarommecsl y3HAIOT O
BBIIAIOIINXCS Pe3yIbTaTaX, MOTYYSHHBIX B X0/I€ Pa3BUTHI MAaTEMATHKHU KaK HAyKH, U UX aBTOpax.

CopaepxarenbHO-MeTOAMUECKas: TUHUSL «MHOXKECTBA U JIOTUKa» B OCHOBHOM IOCBSIIEHA
AJIEMEHTaM TEOPUH MHOXKECTB. TeOopeTHKO-MHOKECTBEHHBIE MTPEACTABICHUS TPOHU3BIBAIOT BECh
KypC IIKOJIbHOM MaTeMaTHUKU M TPeJIararoT HanboJiee YHUBEPCATbHBIN S3bIK, 00BEAMHSIIONNN
BCE pa3lenbl MaTeMaTUKH U €€ TMPUIOKEHHM, OHMU CBS3BIBAIOT pPa3Hble MaTeMaTHUECKHe
JUCLUUIUIMHBL B eauHoe uernoe. [loaromy BaXHO AaTh BO3MOXKHOCTH HIKOJIBHUKY IOHHUMATh
TEOPETHUKO-MHOXKECTBCHHBIA SI3bIK COBPEMEHHON MAaTeMaTHKA U HCIOJIb30BaTh €ro JJis
BBIPKECHHS CBOMX MBICTICH.

B kxypce «Anrebpa u Havama MaTeMaTHYECKOTO aHAIM3a» MPUCYTCTBYIOT TaKKe OCHOBBI
MaTEMaTHYECKOTO MOJICIHPOBAHUS, KOTOpPHIE MPU3BaHBI CHOPMUPOBATH HABBIKM TOCTPOCHUS
MOJIeJIel peabHBIX CUTYyaIlui, UCCIEIOBAHMS TUX MOJEJICH C MOMOIIBIO armapaTta aareOpsl u
MaTeMaTHYeCKOT0 aHalW3a W HHTEPIPETAllMU TIOJYYEHHBIX pe3yapTaToB. Takue 3amaHus
BIJICTEHBI B KaXIbI M3 pa3fesioB MPOrpaMMbl, MOCKOJIbKY BECh MaTepHual Kypca IIHPOKO
WCIIOJIB3YETCS JIJISl pELICHUs! MPUKIAIHBIX 3a/1a4. [Ipu pemenun peaabHbIX NPaKTUYECKUX 3a/1a4
ydaluecs: ~ pa3BUBAIOT  HAONIOAATENIBHOCTh,  YMEHHE  HAxXOJIWTh  3aKOHOMEPHOCTH,
a0CTparupoBaThCsl, HCIOJIB30BaTh AHAJIOTHIO, 0000IIATh M KOHKPETHU3UPOBATH TMPOOJIEMY.
JestenbHOCTh MO (POPMHPOBAHUIO HABBIKOB DEIICHUS MPUKIAJAHBIX 3aJad OpraHU3yeTcs B
Ipolecce U3yUeHUs BCEX TEM Kypca «Anredpa v Hayalla MaTeMaTUYECKOTO aHaTu3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B yueOHOM m1aHe Ha M3YYCHHUE Kypca ajareOpbl U Hayall MaTeMaTHYECKOTO aHAlIn3a Ha 6a30BOM
ypoBHE oTBoIuUTCs 2 yaca B Heaento B 10 kiacce u 3 waca B Hegenmto B 11 kiacce, Bcero 3a aBa
roja o0yuenust — 170 gacos.



COJEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

Yucia 1 BBIYUCICHUSA

Panmonaneubie uncna. OOBIKHOBEHHBIE W JICCATHUYHBIC APOOH, MPOICHTHI, OECKOHEUHBIC
nepuoanueckue ApoOu. ApudmMernyeckue Omepalud C  palMOHAIBHBIMU  YHCIIAMHU,
npeoOpa3oBaHus YWCIOBBIX BbIpakeHHW. [IpumeHeHue apoOell W MPOIEHTOB ISl PELICHUs
IIPUKIAAHBIX 33/1a4 U3 Pa3IU4HbIX OTPACIICH 3HAHUN U PEAIIbHOU KU3HU.

JleiicTBuTenpHbIe YKclia. PalmoHaNbHBIE W HPPANMOHAIBHBIC YHCIA. APUPMETHICCKHC
orepanuy ¢ JAeUCTBUTEIbHBIMU YyHciaMu. [IpuOakEéHHbIE BBIYUCICHUS, TPaBUIa OKPYTJICHHUS,
MPUKUJIKA U OLIEHKA pe3yJIbTaTa BHIYMCICHHI.

Crenenp ¢ nenbM nokasateneM. CranmapTHas Gopma 3alUCH ACHCTBUTEIBHOIO YHUCIA.
Hcnonp3oBanne moaxonsmend ¢GOpMBI 3amUCH  JACHCTBUTENBHBIX YHCEN JUISL  PEIICHHS
MPaKTUYECKUX 3a/1a4 U IPEICTABIICHUS IaHHbIX.

ApudmeTnuecknii KOpeHb HaTypalibHOW crTeneHH. JleHcTBusS ¢ apudMeTHYECKUMHU
KOPHSIMM HaTypajabHON CTEIIEHH.

CuHyC, KOCUHYC M TaHT€HC YUCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOTO ApryMEHTA.

YpaBHeHus U HepaBEeHCTBA

ToxnecTBa U TOXKIECTBEHHbIE TPE0OPA30BAHMUS.

[Ipeo6pa3oBanne TPUTOHOMETPUUYECKUX BbIpaXKeHUH. OCHOBHBIE TPUTOHOMETPUYECKHE
bopMyIIBI.

VYpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, penieHue HepaBeHcTBa. MeTo1 THTepBaJIOB.

Pemenue nensix U ApoOHO-PAITMOHANBHBIX YPABHEHUH U HEPABEHCTB.

Pemenne nppanimoHaIbHBIX YPAaBHEHUI U HEPABEHCTB.

PelieHne TpUroHOMETPUYECKUX YPABHEHUH.

[IpumMeHeHre ypaBHEHHI U HEPABEHCTB K PELICHHUIO MAaTeMATHYECKUX 3a/ay M 3a/ay H3
pa3nuyHbIX 00JacTell HAYKU U PeaIbHOM KU3HU.

DOyHKUMH U TPapuKu

Oynkuus, crnocoObl 3ananus Gyskuu. ['paduk ynknuu. Bzaumuo odpaTHbie QyHKITHH.

OO6nacTh onpeaeeHns 1 MHOXKECTBO 3HaueHud GyHkiuu. Hynu dyakuun. [IpomexyTku
3HAKOMOCTOAHCTBA. YETHBIC U HEUETHBIC (DYHKIINU.

CrenenHass (yHKIHMS C HAaTypaJbHbIM M II€JBbIM Moka3aTteneMm. EE cBoiicTBa u rpaduk.
CaoiicTBa U rpauK KOpHsI N-Oi CTENEHH.

TpuronomeTrpuyeckass OKpPYKHOCTb, ONpEIEICHUE TPUTOHOMETPUYECKUX (PyHKUIUN
YUCJIOBOTO APryMEHTA.

Hayana maTreMaTH4ecKoro aHajaim3a

[locnenoBarenpHOCTH,  CcrOCOOBI  3aJaHusl  MOCJENOBaTENbHOCTEM.  MOHOTOHHBIE
MIOCJIEI0BATEIbHOCTH.

ApudmeTrnueckass W reoMeTpuueckas — mporpeccuu. beckoHeyHO — yObIBaroIas
reomerpuueckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOLIEH Te€OMETPHUECKOM MpOrpeccu.
@dopMyra CIOKHBIX IPOLEHTOB. Mcnonap30BaHME NMPOTPECCUU Ul PELICHMS PEabHBIX 3a1ad
MPUKJIATHOTO XapakTepa.

MHoxecTBa M JIOTHKA



MHOXecTBO, omnepanuu Haj MHokecTBamu. [uarpammel Ditnepa—Benna. [Ipumenenue
TEOPETHUKO-MHOKECTBEHHOI'O aIrapara JUisi ONUCAaHUs PEAbHBIX IPOLECCOB U SBJICHHUM, NPH
pEeIIeHnH 33724 U3 IPYTUX YUYeOHBIX MPEAMETOB.

Ornpenenenue, Teopema, CIeACTBUE, J0KA3aTEIbCTBO.

11 KUIACC

Yucia ¥ BbIYMCICHUSA

Hatypanbnble u nensle yncna. [Ipu3Haku 1e1MMOCTH LEIBbIX YUCET.

Crenens ¢ pallMOHaIBHBIM Moka3aresieM. CBOMCTBa CTETICHHU.

Jlorapudm uncna. /lecaTndHble U HaTypaibHbIE JOraApUPMBI.

YpaBHeHus U HepaBEeHCTBA

[IpeobpazoBaHue BEIpaKEHHIA, COACPIKALINX JIOTApU(MBI.

[Ipeo6pa3oBanue BbIpaKEHUH, COAEPKALIUX CTENIEHHU C Pal[MOHATIbHBIM IIOKa3aTEJIEM.

[TprMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[ToxazarenbHblE ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHs 1 HEPaBEHCTBA.

CucreMbl TUHEHHBIX ypaBHEHHH. PelieHue NpuKIagHbIX 3a/ad C MOMOIIBI0 CUCTEMBI
JIMHEWHBIX YPAaBHEHUH.

CucreMbl ¥ COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUM U HEPABEHCTB.

[IpumeHeHne ypaBHEHM, CUCTEM M HEPABEHCTB K PEIICHHUI0O MATEMaTHYECKUX 3anad U
3a/1a4 U3 pa3IM4YHbIX 00J1aCTe HayKU U peaibHON KU3HU.

DOyHKUUH U TPaPuKU

Oynkuus. Ilepuonmueckue  GyHkumu. I[IpomMexyTkM  MOHOTOHHOCTH  (YHKIIMH.
MakcumMyMbl 1 MHUHUMYMbI QyHKUMH. HambGonbliee W HauMeHbIIee 3HAUYeHUE (QYHKLIUU Ha
IIPOMEXKYTKE.

Tpuronomerpuueckue GyHKIINH, UX CBOMCTBA U TpadUKH.

[Toka3zarenbHas u norapupmuueckas QyHKIMU, X CBOHCTBA U TPaQUKH.

Hcnons3oBanue rpadukoB GyHKIMN A5 pEIICHUs] YPAaBHEHUH U JIMHEHHBIX CUCTEM.

HcnonwszoBanne rpadukoB (GyHKUUNA IS MCCIENOBAHMS TMPOIIECCOB M 3aBUCHUMOCTEH,
KOTOpbIE BO3HUKAIOT MPH PEIIEHUH 3a]1a4 U3 APYTUX YUEOHBIX MPEAMETOB U PeaIbHOM KU3HH.

Havana maTeMaTH4eCKOro aHAJIHM3a

HenpepoiBHble pyHKINMU. MeTO HHTEPBAIOB JJIs pEIIEHUS] HEPABEHCTB.

[IpousBonnas ¢pynkuuu. ['eomerpuueckuii 1 GU3NIECKHA CMBICI TPOU3BOIHOM.

[IpousBoaHbIe AmmeMeHTapHBIX (QyHKIMH. DOpMyIIBl HAXOKACHUS MPOM3BOIHOW CYMMBI,
IPOM3BEACHUS U YACTHOTO (DYHKIIHH.

[TpuMeHeHMe MPOU3BOAHOM K MCCIeA0BAaHHUIO (YHKIIMHA HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO 3HaYeHHUS (DYHKIIMH Ha OTpPE3Ke.

[IpumeHenre NpPOU3BOAHON Ui HAXOKICHHUS HAWIY4YILEro pEIIeHHs B MPUKIATHBIX
3afjayax, AJs ONpeeseHUs CKOpPOCTHU Ipoliecca, 3aJaHHOro popMyI0il WK rpaduKoM.

[TepBoobOpasnas. Tabmuma nepBooOpa3HBIX.

Wuterpan, ero reoMmerpuyeckuii W (U3MUECKUil CMBICI. BblumcieHue MHTErpana mo
dopmyite Herorona—JleiiOnawmIIa.



IIVTAHUPYEMBIE PE3YJIBTATBI

OcBoenne yuebHoro mpeamera «MaTemaTuka» IOJDKHO OOECNEUMBATh JOCTHKEHHE Ha
YpOBHE CpemHero ooOmero o0pa3oBaHUsl CIEAYIONIMX JTUYHOCTHBIX, METAlpPEeIMETHBIX U
MPEeIMETHBIX 00Pa30BaTEeIbHBIX PE3yIbTATOB!

JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE Pe3yJbTaThl OCBOCHHUS TMPOTpaMMbl ydeOHoro mpenMera «MaremaTHKa»
XapaKTEepPU3YIOTCS:

I'paxxmanckoe BocnuTaHue:

c(OpPMUPOBAHHOCTHIO TPAXKIAHCKOW TMO3MLIMKM OO0ydYaromerocss Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHa POCCHICKOTO OOIIECTBAa, MPEACTABICHUEM O MaTEMaTHUYECKHX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHUH, NPOIEAYp TPakIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI M TMP.), YMCHHEM B3aUMOJICHCTBOBATh C COIMAIBHBIMH HHCTHTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMHU U Ha3HAYCHUEM.

[laTpuoTHuecKkoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO POCCUHCKON TPAXKAAHCKOM UIEHTHYHOCTH, YBXCHUS K MTPOIIJIOMY U
HACTOSIIIIEMY POCCUHUCKOW MAaTeMAaTHKH, IIEHHOCTHBIM OTHOIICHUEM K JIOCTHKEHUSM POCCUHUCKHUX
MAaTE€MaTUKOB U POCCUICKOM MAaTeMAaTHYECKOM IIKOJIBI, K MCIOJb30BAaHUIO 3TUX JOCTH)KEHHUH B
JIpYTHX HayKaX, TEXHOJOTHUSAX, chepax SIKOHOMHKH.

JlyXOBHO-HPABCTBEHHOT'O BOCIIUTAHUS

OCO3HAHHMEM JIyXOBHBIX ILIEHHOCTEM pOCCHIICKOro Hapoaa; c(hHOpMHPOBAHHOCTHIO
HPaBCTBEHHOI'O0 CO3HAHMS, STHUECKOr0 MOBEJCHMS, CBA3AHHOTO C MPAKTHYECKUM ITPUMEHEHUEM
JOCTH>KEHU HAyKHW U JIEATEIbHOCTBIO YUEHOIO; OCO3HAHMEM JIMYHOTO BKJaJa B MOCTPOCHUE
YCTOWYMBOTO Oy IyIIETO.

DCTETUUECKOE BOCIIUTAHUE:

3CTETUYECKUM  OTHOLIEHWEM K  MHpPY, BKIOYAas  OCTETUKY  MaTE€MaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, pEHICHUH, paCCYKIACHHM; BOCIPUUMYHBOCTHIO K
MaTEeMaTUYECKUM acleKTaM pa3InYHbIX BUJIOB UCKYCCTBA.

PuU3NYECKOE BOCITUTAHHE!

c(OpPMUPOBAHHOCTHIO yMEHHSI TPUMEHATh MaTeMaTHYeCKHe 3HaHUS B MHTEpecax
310pOBOT0 U Oe3omacHoro oOpas3a »KU3HU, OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 30pPOBBIO
(3mopoBoe muTaHWe, COATAHCUPOBAHHBIN PEKUM 3aHATUN M OTIbIXA, peryssipHas (uzuueckas
AKTUBHOCTH); (DU3MYECKOTO COBEPIICHCTBOBAHHMS, MPHU 3AHATUAX CHOPTHBHO-030POBUTEILHON
JEATEIbHOCTBIO.

TpynoBoe BoCIUTaHUE!

TOTOBHOCTBIO K TPYZy, OCO3HAHUEM LIEHHOCTHU TPYIOIIOOWS; MHTEPECOM K Pa3IHYHBIM
chepam mpodhecCHOHATEHON JeATSILHOCTH, CBSI3aHHBIM C MAaTEMAaTUKOH M €€ MPHIOKCHHUSIMH,
YMEHHEM COBEPINATh OCO3HAHHBIN BBHIOOp Oyaymiel mpodeccuu U peaan30BhIBaTh COOCTBEHHBIC
JKU3HEHHBIC TUJIaHbl; TOTOBHOCTBIO M CIOCOOHOCTHIO K MAaTeMaTUYECKOMY OOpa3OBaHUIO U
caM000pa30BaHUIO Ha IPOTSHKCHUH BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEIICHUN
MPaKTUYECKHUX 3a/1a4 MaTEMaTUYECKOW HAIMPaBJICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE!

c(OpPMUPOBAHHOCTBHIO JKOJIOTUYECKOW KyJIbTYphl, MOHHMAHUEM BIMSHHUS COIHAIBLHO-
SKOHOMHUYECKUX NPOLIECCOB HA COCTOSIHUE MNPUPOJAHOW W COIMAIBHOM Cpejbl, OCO3HAHUEM



r00abHOTO ~ XapakTepa OKOJOTMYECKHMX  IpOoOJieM; OpHEHTalMe Ha  NpPUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU ISl pelIeHus 3aad B 00JacTH OKpY’Kalolled cpelibl, MIIaHUPOBaHUS
MOCTYIIKOB M OLEHKU WX BO3MOXHBIX MOCIEICTBUMN AJIsI OKPYKAIOIICH CpPeIbl.

[leHHOCTH HAyYHOTO MO3HAHHUSA:

c(OpPMUPOBAHHOCTHI0 MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKU U OOILIECTBEHHOW MPAKTUKH, MOHUMAHUEM MaTEeMaTHUeCKON HAyKH Kak cepsl
YEJIOBEYECKOM NEATENBHOCTH, STANoB €€ pa3BUTUSA U 3HAYUMOCTHU ISl PA3BUTHUS LIMBUIU3ALINY,
OBJIQ/ICHHEM SI3bIKOM MAaTEMATHUKHU U MAaTEMaTHUYECKOUN KyJIbTYypOi KaK CpEeJICTBOM IMO3HAHUS MUPA,;
TOTOBHOCTBIO OCYILIECTBIIATH NPOEKTHYIO M UCCIIEI0BATENIbCKYIO JESTENIbHOCTh HHIUBUAYATIbHO
U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeamMeTHbIe pe3yJIbTaThl OCBOCHHUS MMPOTrPAMMEBI Y4eOHOTO TipeaMeTa «MaTeMaTHKa»
XapaKTepU3yIOTCS  OBJAJCHUEM  YHHUBEPCAIbHBIMU  HO3HAGAMENbHLIMU  OelCNEUSIMU,
VHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU — OeUCMEUAMU,  YHUBEPCANbHOIMU — Pe2YAAMUSHbIMU
oelcmeusmu.

1) Yuueepcanvuvie noznasamenwvnsle oeticmausi, obecneuusaiom Gopmuposanue 6a308bix
KOZHUMUBHBIX Npoyeccos odyuaiowuxcs (0ceoeHue Memooos NOHAHUSL OKPYHICAIOuje20 Mupa;
NPUMEHEHUe JL02UHEeCKUX, UCCIe008AMEeNbCKUX ONepayull, yMeHull pabomams ¢ ungopmayuei).

bazoBblie ornyeckue AeMCTBUS:

® BBIABIATH M XapaKTePU30BaTh CYIIECCTBEHHBIC MPU3HAKU MATEMAaTHYECKUX OOBEKTOB,
MOHSITUM, OTHOIICHUH MEXIy MOHATUSAMH; (HOPMYITHPOBATH OMPEICIICHUS MOHATHUH;
YCTaHABJIMBATH CYIICCTBCHHBIN MPU3HAK KIACCU(PUKAIINN, OCHOBAHUS JJIT O0OOIICHHS
U CpaBHEHHUS, KPUTEPUHU IPOBOJAUMOTI0O aHAIIN3A;

e BOCIPHHHUMATH, (HOPMYIHPOBATh U MPEOOPa30BHIBATH CYKIACHHS. YTBEPAUTEIbHBIE U
OTpuLaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOIIHUE; YCIOBHEIE,

® BBIABIATH MaTeMaTHUECKHUE 3aKOHOMEPHOCTH, B3aMOCBSI3U U MPOTUBOPEUns B (haKTax,
JMAHHBIX, HAOMIOACHUSX W YTBEPXKIACHHSX; MpeAjaratb KPUTEPUH [JIS BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUA;

® JleJaTh BHIBOJBI C HCIIONH30BAHHEM 3aKOHOB JIOTUKH, ACTYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIFOUEHUH, YMO3AKIIOUECHUHN 110 aHAJIOTHH;

® [POBOJUTH CAMOCTOSITEIILHO JJOKA3aTeIbCTBA MATEMATUICCKUX YTBEPKICHUN (TpsSMBbIe
U OT TPOTUBHOIO), BBICTPAWBATh apPryMEHTAIMIO, MPHUBOAUTH NPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBCHHBIC CYXKJICHUS U BBIBOIBI;

e BpIOMpaTh CMOCOO perreHust y4eOHOW 3amgauu (CpaBHHBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOUpaTh Hanbosee MOAXOASAIINNA ¢ YYETOM CaMOCTOSTENbHO BbIIEICHHBIX
KPHUTEPHEB).

BbazoBble uccrnenoBarensckue ACHCTBUS:

® CMONB30BaTh  BONPOCHI  KAaK  MCCIEAOBATENbCKUH  MHCTPYMEHT  MO3HAHHUSA;
(dbopMyIIHpPOBaTh BOIMPOCH], PUKCUPYIOIIUE MTPOTUBOPEUHE, MPOOIeMy, YCTaHABIUBATh
HUCKOMOE U JlaHHOe, (OPMHUPOBATH THIIOTE3y, APTyMEHTHPOBATH CBOIO ITO3HIIHIO,
MHEHHUE;

® T[POBOJUTH CaMOCTOSTENBHO CIUIAHUPOBAHHBIM JKCHEPHUMEHT, HCCJIEI0OBaHUE II0
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOBeKTa, sIBIEHHUS, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIy O0OBEKTaMH, SBICHUSMH, POIIECCAMH;



e camoCTOATeNbHO (opMynupoBaTh 00O0OIIEHHMS M  BBIBOJABI IO  pe3yJibTaTaMm
MPOBEIEHHOTO HAOIOCHNS, UCCIIEIOBAHUS, OLEHUBATh JOCTOBEPHOCTH IMOJYYCHHBIX
PE3yJIbTaTOB, BEIBOJIOB U OOOOIICHHIA;

® [IPOTHO3UPOBATH BO3MOKHOE PA3BUTHE MPOIIECCA, a TAKXKE BBIIBUTATH MPEIIOI0KCHHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSX.

PaGora ¢ undpopmarueii:

® BBIABIATH AeUIUTHI WH(OPMALIUY, JAHHBIX, HEOOXOIMUMBIX Ui OTBETa Ha BOMPOC H
JUTS pEICHUS 3a]1a4H;

e BbIOMpaTh WHGOPMAIMIO U3 HCTOYHUKOB PA3IMYHBIX THIIOB, aHAJIU3HPOBATh,
CHUCTEeMAaTH3UPOBATh U HUHTEPIPETHUPOBATH WH(GOPMALIUIO PA3IUYHBIX BUAOB U (HopM
MIPE/ICTaBICHHUS;

® CTPYKTYypUpOBaTh HWHGPOpMAIMIO, TMPEACTaBIATH €€ B  pa3nuyHbIX (opmax,
WILTIOCTPUPOBATH I'PpadUIeCcKH;

® OIEHUBATh HAAGKHOCTh HH(POpPMAIMH IO CaMOCTOSTENLHO CHOPMYIUPOBAHHBIM
KPUTECPHUSIM.

2) VHhusepcanvhvle KoMMyHUKamugHvle Oeticmsust, 06ecneuusarom c@hopmuposanHoCmsy

COYUATLHBIX HABLIKOG 00YUAIOUUXCAL.

OO6meHue:

® BOCIPHUHHMATH U (OPMYJIUPOBATH CYKJIEHUS B COOTBETCTBHH C YCIOBHSIMH U IEISIMH
oOIIeHus; SCHO, TOYHO, T'PaMOTHO BBIPAXXaThb CBOI TOYKY 3pPEHUS B YCTHBIX H
MMUCHbMEHHBIX TEKCTaX, 1aBaTh IMOSCHEHUS 10 X0y PEHICHHS 3aa9d, KOMMEHTHPOBATh
MOJTyYEHHBIH pe3yJIbTaT;

e B X0j1¢ 00CYXJICHHS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 0OCYKIAEMOM TEMBI, TPOOIEMBI,
pelaeMoii 3a/1a4u, BbICKa3bIBaTh U, HAIICJIEHHBIE HA TIOUCK PEIIECHHUs; COTIOCTABIISATh
CBOM CYXJICHUS C CY>KICHHUSIMH JIPYTHX YUYaCTHUKOB AMANIOra, OOHApYKUBATh pa3andne
U CXOJCTBO TIO3WIIMIA; B KOPPEKTHOH Qopme (GopMyIupoBaTh pa3HOINIACHS, CBOU
BO3PaXCHUS,

® TIPEICTABIATH PE3yJbTATHl PEIICHUS 3a/1a4H, SKCIEPUMEHTa, HCCIECIOBAHNs, TIPOCKTA,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHUS C y4€TOM 3a/ad IMpe3eHTalu U
0COOCHHOCTEN ayIUTOPHH.

CoTpyIHUYECTBO:

® [OHUMATh U HCIIOJIH30BATh MPEUMYIIIECTBA KOMAH/IHON U MHIUBUIAYaTbHOU paOOThI IPH
pelIeHnr Y4eOHbBIX 3a/lad; MPUHUMATh 11eJThb COBMECTHOU JESTEIIbHOCTH, TUIAHUPOBATh
OpraHMU3alMl0 COBMECTHOM paboThl, paclpenensiTh BHUIbI paboT, OroBapUBaThCH,
00CcyXKIaTh POIIECC U Pe3yJIbTaT paboThl; 000011aTh MHEHHS HECKOIBKUX JIFOJICH;

e yYaCTBOBAaTh B rPYMIOBBIX (hopmax paboThl (00CyKaACHHS, 0OMEH MHEHHI, KMO3TOBBIC
HITYPMBI» M UHBIC); BBITIOIHATH CBOIO YaCTh PA0OTHI M KOOPMHUPOBATH CBOH JICHCTBHS
C IpYTHMMH YJI€HAMH KOMaH/bI, OIICHUBATh KA4eCTBO CBOETO BKJIa/a B OOIIMI MPOAYKT
M0 KpUTEPHsIM, CHOPMYITHPOBAHHBIM YUYACTHUKAMU B3aUMOICHCTBHS.

3) Vuueepcanvnvie pecynamuenvie oeticmausi, 0b6ecneuusarom Gopmuposanue CMoiCio8blx

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranuzarus:

COCTaBIIATh IUIAH, aJTOPUTM PEUICHUS 3a/Jayd, BBIOMpATh CIOCO0 pemieHHus ¢ y4€ToM
UMEIOIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh M KOPPEKTHUPOBATH
BapUaHTHI pEIIEHUH ¢ y4€TOM HOBOW MH(POPMAIIHH.



CaMOKOHTpOJIb:

® BJIaACTh HaBBIKaAMU MO3HaBaTEIbHOMN pe(bﬂeKCI/H/I KaK OCO3HaHUA COBCPIIACMBIX
JNEHCTBUHA M MBICIHUTENBHBIX TPOLECCOB, HMX pe3yJbTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAaMOKOHTPOJISI TIpoliecca M pe3yibTaTa pEIICHHS MaTeMaTH4ecKOu
3a7a4m;

® TpenBUAETh TPYIHOCTH, KOTOPHIE MOTYT BOSHMKHYTh IPU PEIICHHM 33a7a4yH, BHOCUTH
KOPPCKTHUBBI B ACATCIBHOCTb HAa OCHOBC HOBBIX OGCTOHTGHBCTB, JaHHBbIX, HaﬁHeHHBIX
OIINOOK, BBISBIICHHBIX TPYIHOCTCH;

® OHOCHHMBATbL COOTBETCTBUC pE3yjibTaTa MLOCJIM W YCIOBUAM, OOBSACHATE IMIPUYNHBI
JOCTWIKCHUS WM HCAOCTHIXKCHUA PE3YyJIbTATOB ACATCIBHOCTH, HAXOAUTH OIHI/I6Ky,
JIaBaTh OIICHKY MPHOOPETEHHOMY OTIBITY.

MNPEAMETHBIE PE3YJIBTATHI

OcBoeHue yueOHOTO Kypca «Anredpa M Hayaja MaTeMaTHMYECKOro aHaju3a» Ha YpPOBHE
CpeaHero oomero oOpa3oBaHMs JODKHO 00ECIIEYHBATH JOCTIDKEHHE CICIYIOMINX MPEIMETHBIX
00pa30BaTeIbHBIX PE3YJIbTATOB!

10 KJIACC

Yucia v BbIYUCICHUSA

OnepupoBaTh MOHATHSIMH. pallOHAIbHOE M JEHCTBUTENBHOE YHCIIO, OOBIKHOBEHHAs U
JEeCATUYHAsS APOOb, TPOIICHTHI.

BrimonasaTe apudmeTndeckue onepanuu ¢ palMoHaIbHBIMU U IEUCTBUTEIBHBIMH YHCIIAMH.

BomonHaTe npuOmmKEéHHBIE BBIYMCICHUS, MCIONB3Ysl TMpaBuia OKPYIJIEHHS, JeNaTh
MPUKUIKY U OLIEHKY pe3yJbTaTa BBIYMCICHUH.

OnepupoBaTh MOHATUSIMH: CTETICHb C LIEJBIM MOKa3aTelleM; CTaHJIapTHas GopMma 3amucu
JNEHCTBUTENBHOTO YMCiIa, KOPEHb HAaTYpalbHOM CTENEHH; MCIOJIb30BaTh MOAXOAIIYI0 (Gopmy
3aMyCy ACMCTBUTEIBHBIX YUCEIN [Tl PEIICHUs TPAKTUUYECKHUX 3a]a4 U IPEJICTABICHUS JaHHBIX.

OnepupoBaTh MOHATHAMH. CHHYC, KOCHHYC U TAaHT€HC MPOU3BOJILHOTO YTJIa; UCIIOJIb30BaTh
3aMuCh MPOU3BOJIBHOTO yIiia yepe3 00paTHbIe TPUTOHOMETPUYECKHE (DYHKIIHH.

YpaBHeHHs M HEPABEHCTBA

OnepupoBaTh NOHATUAMHU: TOXKAECTBO, YpaBHEHUE, HEPABEHCTBO; II€JI0€, PAllMOHAIBLHOE,
UppaAIMOHATIFHOE ypaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUYECKOE ypaBHEHUE,

BoeimonuaTe  mpeoOpa3oBaHUs ~— TPUTOHOMETPUYECKMX  BBIPAXEHHH W periarh
TPUTOHOMETPUUECKHUE YPAaBHEHUS.

BrimonHaTh npeoOpa3oBaHus LENbIX, PAlMOHATBHBIX U UPPALMOHATIBHBIX BBIPAKEHUHN U
peliaTh OCHOBHBIE TUIIBI LIEBIX, PAIIHOHATBHBIX U UPPALIMOHATLHBIX YPAaBHEHUI U HEPABEHCTB.

[IpuMeHsTh YypaBHEHHS] U HEPABEHCTBA JUIsl PEILICHUS] MaTeMaTUYECKUX 3a]a4 U 3aJa4 U3
pa3IUYHbIX 00JaCTeN HayKU U peanbHOMN KU3HHU.

MonenupoBaTh peanbHblE CHUTyalldd Ha $3bIKE aiureOpbl, COCTaBJISATh BBIPAXKEHUS,
ypaBHEHHS, HEPAaBEHCTBA [0 YCJIOBUIO 3a/layd, WHCCIEeNOBaTh IOCTPOEHHBIE MOJETH C
UCIIONIb30BAaHUEM armapaTa anreOphl.

DOYyHKUUH U TPaPuKU

OmnepupoBaTh NOHATUAME: (YHKITHS, CIIOCOOBI 331aHUsT PYHKIUH, 001aCTh ONpeeTICHHS U
MHOKECTBO 3HaYeHUH (QyHKIHH, rpaduK PyHKIUH, B3aMMHO 0OpaTHBIE ()yHKIIHH.



OnepupoBaTh MOHATHAMHU: YETHOCTD M HEYETHOCTD (PYHKINH, HYJIH (PYHKITUH, TIPOMEKYTKH
3HAKOIOCTOSHCTBA.

Hcnonb3oBath rpaduxu GyHKIMHA U1 peleHns: ypaBHEHUH.

Crpoutb u yuTaTh rpaduku JTUHEHHOW (YHKIMH, KBaIpaTHUYHOW (YHKIIMH, CTETICHHOMN
(GYHKIUH C LEIbIM TOKa3aTEJIEM.

Hcnonp3oBath rpaduku (QyHKIUH TSI UCCICAOBAHMS IPOIIECCOB M 3aBUCUMOCTEH IpHU
pelIeHUH 3aJad U3 JAPYruX y4eOHbIX HPEIMETOB M peallbHOW JKM3HM; BbIpaXkaTh (opMyJamMu
3aBHCUMOCTH MEX/1y BETUUNHAMH.

Hayana MaTeMaTH4eCKOro aHAJIN3a

OnepupoBaTh MOHATUSAMH. IOCIEI0BATEIbHOCTb, apuU(METHUECKass M I'eOMETpHUYEcKas
pOrpeccu.

OnepupoBaTh MOHATUAMHU: OECKOHEYHO yOBIBaIOIasi TEOMETPHUYECKAsl MPOrpeccusi, CyMma
0eCKOHEUHO yObIBaIOLIEH r€OMETPUUECKON MTPOrPECCUN.

3agaBaTh OCIEI0BATEIbHOCTH PA3IMYHBIMU CLIOCOOAMHU.

Hcnonb30BaTh CBOWCTBA MOCIIENOBATEIBHOCTEH M MPOTPECCHIl ISl peIIeHUs] pealbHbIX
3aJa4 MPUKJIAJHOTO XapakTepa.

MHuoxecTBa M JIOTHKA

OnepupoBaTh NOHATUSAMH. MHOKECTBO, OIEPALIUH HaJ MHOKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapaT JJisi ONUCAHUS pealIbHBIX MPOLIECCOB
U SIBIICHUH, TIPY PEIICHUH 3a/1a4 U3 JPYTUX YUYEOHBIX IPEAMETOB.

OnepupoBaTh NOHATUAMU: ONIPEAEICHHUE, TEOpEMA, CIEACTBHE, JOKA3ATEIbCTBO.

11 KJIACC

Yucia 1 BBIYUCICHUSA

OnepupoBaTh MNOHSATUSIMM. HATypaJbHOE, LEJI0€ YHUCIO;, MCIONb30BaTh MPU3HAKU
JETMMOCTH LIEJIBIX YUCEN, Pa3JIOKEHUE YUCIIA HA IPOCThIE MHOKUTEIN U1l pELICHUs 3a/1a4.

OnepupoBaTh NOHATHEM: CTENEHB C PALIMOHAIBHBIM MTOKA3aTEIEM.

OnepupoBaTh MOHATUAMU: JIOTApUPM YHCTIA, TECATUIHBIC U HATYPATbHBIE JIOTAPU(PMBI.

YpaBHeHUs M HEPABEHCTBA

[IpumMeHATh CBOWMCTBAa CTENMEHW I TPeoOpa3oBaHUs BBIPAKEHUW; ONEPUPOBATH
MOHATUSIMHU: [T0KA3aTEIbHOE YPABHEHUE Y HEPABEHCTBO; PEIIATh OCHOBHBIE TUIIBI TOKA3aTEIbHBIX
YpaBHEHU U HEPABEHCTB.

BrimonHaTe mpeoOpa3oBaHus BBIPAKECHUN, COJEPIKALIUX JIOTapU(MBI; ONEPUPOBATH
MOHATUSMU. JIOTApU(PMHUYECKOE YpaBHEHHME M HEPABEHCTBO; pEIIaTh OCHOBHBIC THIIBI
JorapupMUUECKUX YpaBHEHUI U HEPABEHCTB.

Haxoautsb pemienust mpocTeninx TpPUroHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMU: CUCTEMA JIMHEWHBIX YPAaBHEHHUH U €€ pelleHHe; UCIIO0Ib30BaTh
CHUCTEMY JIMHEWHBIX YPABHEHHM JIJISl PEIICHUS] MPAKTUUYECKUX 3a7a4.

HaxomuTek penieHus nNpocTernX CUCTEM U COBOKYIMTHOCTEN pallMOHATBHBIX YPaBHEHUN U
HEPaBEHCTB.

MopnenupoBaTh peajbHBIE CHUTYalldd Ha S3bIKE alreOphbl, COCTABISATh BBIPAKCHHUS,
yYpaBHEHHUS, HEPABEHCTBA U CUCTEMBI 110 YCIIOBUIO 3a/1a4H, UCCIIE0BATh IOCTPOEHHBIE MOJEIH C
UCIIOJIb30BAaHUEM amrapaTa anreOphl.

DyHKIUH U TPaguKH



OnepupoBaTh MNOHATHAMH. MepuoanYecKas QYHKIUS, MPOMEKYTKH MOHOTOHHOCTHU
GyHKIMH, TOYKH dKCTpeMyMa (DyHKIMH, HAauOoJIblliee W HAaWUMEHbIIEEe 3HAYCHUS (DYHKIMU Ha
MIPOMEXKYTKE; UCIIOJIb30BATh UX ISl HCCIeA0BaHus (DYHKIINH, 3aJaHHOM TpaduKoM.

OnepupoBaTh  MOHATHAMHU:  rpaduKd  [OKa3aTeNbHOM,  JorapuMuyeckod  u
TPUTOHOMETPHUYECKUX (PYHKIMH; n300pakaTh WX Ha KOOPAWHATHOHN TUIOCKOCTH U HMCIIOJIE30BATh
JUISI pEIIeHUs] ypaBHEHUN 1 HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOW IIJIOCKOCTH TpaduKu JUHEHHBIX YpaBHEHHH W
UCTIOJIb30BaTh MX JUISl PEIICHUS CUCTEMbI IMHEHHBIX YPaBHEHUH.

Hcnonp3oBare rpaduku (GYHKIHUN A1 UCCIEIOBAaHHS IMPOIECCOB M 3aBUCHMOCTEH W3
JIPYTUX Y4EOHBIX JTUCIUILINH.

Hauyana maTeMaTH4ecKoOro aHajimu3a

OnepupoBaTh NOHATUAMHU: HENPEpbIBHAS (YHKIHS; TPOU3BOIHAS (DYHKIIMH; UCTIONb30BATh
F€OMETPUUYECKUN U PU3NYECKUN CMBICI IPOU3BOIHOM 7S peLIeHMs 3a/1a4.

Haxoautb mpou3BOJHBIE 3JEMEHTAPHBIX (PYHKIHM, BBIYUCIATH MPOU3BOAHBIE CYMMBI,
MPOU3BEICHUS, YaCTHOTO (PYHKIIHIA.

Hcnonp3oBaTh NPOM3BOIHYIO U HUCCIEAOBAaHMS (PYHKIMM Ha MOHOTOHHOCTh U
AKCTPEMYMBI, IPUMEHSTH PE3YIIbTATHI UCCIEAOBAHMS K TOCTPOSHUIO IPahUKOB.

Hcnonp30BaTh MPOU3BOIHYIO JUISI HAXOKJIEHUS HAWIYYILEro pelieHUs B MPUKIATHBIX, B
TOM YHUCJIE COIMAbHO-9KOHOMHUYECKUX, 3a/1a4ax.

OnepupoBaTh MOHATUSAMH. IEPBOOOpa3Hasi U MHTErpaji; MOHUMATh N€OMETPUYECKHNA U
(duznyecKuil CMbICT UHTErpaJa.

Haxoauts nepBooOpa3Hble 3yieMEeHTapHbIX (YHKIUI; BBIYUCISATH UHTErpai mo dopmyiie
Herorona—Jleiouuma.

Pemate mpukiagHele 3a7a4, B TOM YHCJIE COLHATBbHO-?PKOHOMHYECKOTO U (PU3HUYECKOTO
XapakTepa, CpeICTBaMH MaTeMaTHYECKOT0 aHaIM3a.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/o

HaumenoBaHue pa3ieioB U TeM
MPOrpamMMbl

MHokecTBa pallMOHAJIBHBIX U
NENCTBUTENBbHBIX YKcel. PalinoHaIbHbIE
YpaBHEHUS U HEPABEHCTBA

Oynkuun u rpapuku. CTeneHs ¢ 1eIbM
IIOKa3aTeNneM

ApudmeTnueckuii KOpeHb N—Oi CTETCHH.
HppannonanbHble ypaBHEHHs U HEPABEHCTBA
DopMmyIsl
TPUTOHOMETPHUH. T pUrOHOMETPUYECKHE
YPaBHEHHUS

ITocaenoBaTenbHOCTH U IPOrPECCUM

[ToBTOpenue, 06001IeHNE, cCCTeMaTH3alus
3HAHUH

OBIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Koan4yecTBO 4acoB

Beero KonTpoibHbIe

padoThI

14 1

6

18 1

22 1

5

3 1

68 4

IIpakTHYecKue
padoThI

JICKTPOHHBIE
(umdposbie)
o0pa3oBaTe/ibHbIE

pecypcbl



11 KJIIACC

Ne
n/
n

KoanuyecTBO 4acoB
HaumenoBanue

pa3eyioB M TeM Bcer  KoHTpoJbH
NporpamMMbl 0 ble padoThI

CreneHs ¢
palMOHAIBHBIM
oKa3aTelIieM.
IToxa3arennHas

GyHKIMA.
[NToka3zarenbHble

12 1

YpaBHEHHUS U
HEPAaBEHCTBA

Jlorapupmmueckas
GyHKIMA.
Jlorapudgmuueckue 12
ypaBHEHUS U

HEpPaBEHCTBA

Tpuronomerpuueck

ve QYyHKIUN U UX

rpaduKy. 9 1
Tpuronomerpuueck

vie HePaBeHCTBA

[IpounsBonHas.
[Ipumenenue 24 1
MPOU3BOAHOMN

HuTterpan u ero
MIPUMEHEHHUS

CucreMsl 12 1

ypaBHEHUH

Harypanbnsie u
LieJIbIEC Yucia

[ToBTOpEHME,
00o0011IeHN e,
cHCTeMaTH3aIs
3HAHUM

18 2

OBILEE KOJIMYECTBO
YACOB I10 102 6
[TPOTPAMME

IIpakTHyeck
ue padoThbl

DJIeKTPOHHbIE
(unposbie)
o0pa3oBaTe/ibH
ble pecypchl



