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MHNOACHUTEJBbHASA 3AIINCKA

PaGouass mporpamma ydeOHOro Kypca «AnreOpa W Hadajga MaTeMaTHUYECKOTO aHAIM3a»
0azoBoro ypoBHs i obydaromuxcs 10 —11 kimaccoB pa3paborana Ha ocHoBe DenepallbHOTO
rOCy/IapCTBEHHOIO0 00pa30BaTENbHOIO CTaHAapTa CpPeAHEro oOIiero odpazoBaHus, ¢ y4ETOM
COBPEMEHHBIX MHPOBBIX TPEOOBAHHA, MPEABSIBISIEMBIX K MaTeMaTHYeCKOMY OOpa3oBaHUIO, U
TpaauUUi poccuiickoro oOpazoBaHus. Peanmuzanus mnporpamMmbl oOecriedMBaeT OBJaJIeHUE
KITFOYEBBIMH KOMIICTCHIIUSIMU, COCTABIISIONIMMU OCHOBY JUISI CAMOPA3BUTHS U HETPEPHIBHOTO
o0pa3oBaHMs, LEJIOCTHOCTh OOLIEKYIbTYPHOTO, JUYHOCTHOIO M I103HABATEIBHOIO DPA3BUTHS
JTUYHOCTH 00YYarOIIUXCS.

HEJIM U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayama MaTeMaTHYeCKOIO aHAIM3a» SIBISETCS OJHUM W3 Hamboiee
3HAYUMBIX B MPOTrpamMMe CTapIIeH MIKOJbI, MOCKOJbKY, C OJHON CTOPOHBI, OH OOECIeunBaeT
MHCTPYMEHTAJbHYIO 0a3y /s M3Y4YEeHHs BCEX ECTECTBEHHO-HAYYHBIX KYypCOB, a C ApPYyrou
CTOPOHBI, (OPMHUPYET JIOTUYECKOE U aOCTPAKTHOE MBIIUICHUE Y4YallluXCsi Ha YpPOBHE,
HEOOXOMMOM JJIsi OCBOCHHUSI KypCOB MH(POPMATUKH, OOIIECTBO3HAHUS, HUCTOPHH, CIOBECHOCTH.
B pamkax 1aHHOro Kypca yJaliuecs: OBJIaIeBal0T YHHUBEPCAIbHBIM S3bIKOM COBPEMEHHOM HAYKH,
KOTOpast (GOpMYJIHPYET CBOU JOCTHIKEHHSI B MAaTEMaTHIECKOH (hopme.

Kypc anrebpbl 1 Hayasm MaTeMaTUYECKOTO aHAM3a 3aKJIabIBA€T OCHOBY JIJISl YCHEIIHOTO
OBJIAJICHUS 3aKOHAMH (U3HMKHW, XHMHH, OWOJIOTHH, TIOHUMAHUS OCHOBHBIX TCHJICHIIUHI
SKOHOMHKH M OOIIECTBEHHOU >KU3HU, TTO3BOJIIET OPUEHTHUPOBATHCS B COBPEMEHHBIX ITH(PPOBBIX
U KOMITBIOTEPHBIX TEXHOJIOTHSAX, YBEPEHHO HCIIOJIb30BAaTh MX B IOBCEAHEBHOW KU3HU. B TOXKE
BpeMs OBJIaJIcHHE aOCTPaKTHBIMHU U JIOTMYECKU CTPOTMMU MATEeMaTHMYECKUMU KOHCTPYKIUSMU
pa3BHBACT YMCHHE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH YTBEPIKICHHSI,
UCIIONIb30BaTh 0000IleHne U KOHKpETH3aluio, abcTparupoBaHWe U aHAJOrHio, (GopMHUpYeT
KpEaTHBHOE U KPUTUYECKOE MBIIIICHUE. B X0ae u3ydeHus anreOpsl U Haval MaTeMaTHIeCKOTO
aHaJM3a B CTaplIel IIKOJIe y4yalluecs IMOJIy4aloT HOBBIM ONBIT pelleHUs] MPUKIATHBIX 3ajad,
CaMOCTOSITCIILHOTO ~ TIOCTPOSHHUS ~MATEMAaTHYCCKHUX  MOJICNICH  peaJbHBIX CUTyallud |
UHTEPIIPETAIMA  TOJIYUEHHBIX pEIICHUH, 3HAaKOMSITCS C MpUMEepaMd MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH B TPHPOJIC, HAYKE M B HMCKYCCTBE, C BBLIAIOIIMMHCS MaTeMATHUYCCKUMU
OTKPBITUSIMU M UX aBTOPAMH.

Kypc oGnamaer 3HAUMTENBHBIM BOCHHTATEIFHBIM IMOTEHIIMAIIOM, KOTOPBIH peaTn3yeTcs
KaK yepe3 y4eOHbI MaTepuai, CIocoOCTBYIOMUN (POPMUPOBAHUIO HAYYHOTO MHUPOBO33pPEHUS,
Tak ©W 4epe3 crneuupuKky yueOHON JACATENBHOCTH, TpeOyromeld CaMOCTOSTEIbHOCTH,
AKKypaTHOCTH, TPOJODKUTETBHOW KOHIIGHTpAIlMM BHUMAHUST M OTBETCTBEHHOCTH 3a
MIOJIyYEHHBIN pe3yibTarT.

B ocHoBe Meronuku oOyueHus anreOpe W HayalaM MaTeMaTUYECKOTO aHaIHu3a JIEKUT
JeSTSIIbHOCTHBIN TIPUHIINTT 00 yUEHUSI.

Crtpykrypa Kypca «Anrebpa 1 Hauaiza MaTeMaTHYECKOTO aHAN3ay» BKIIOYAET CIEAYIONINe
COJIePIKATEIPHO-METOUYCCKE JIMHUK: «Uucina W BeUUCHCHUS», «DyHKImMH W Tpadukmy,
«YpaBHEHHUS U HepaBeHCTBa», «Hauama maremMaTruyeckoro aHanuza», «MHOXECTBAa U JTIOTUKAY.
Bce ocHOBHBIE cOepKaTenbHO-METOINYECKHAE JIMHUHM H3y4aroTCs Ha TMPOTSDKEHUHM JBYX JIET
oOydeHus B cTapiued IIKOoJie, €CTECTBEHHO JOMONHSS APYr Ipyra U MOCTEIEHHO HACHIIIAsCh
HOBBIMH TEMaMH W pas3jeiiaMd. JlaHHBIA Kypc SBJISETCS WHTETPATHBHBIM, TIOCKOJBKY
oOpenuHsIeT B cebe CcoJep)KaHWE HECKOIbKUX MaTeMaTHYeCKUuX JUCHUIUIMH: anredpa,
TPUTOHOMETPHS, MATEMAaTHICCKHI aHAIN3, TEOPHsSI MHOXeCTB | Jp. [To Mepe Toro kak yJamuecs
OBJIAJICBAIOT BCE Ooyiee MIMPOKHMM MaTeMAaTUYECKUM alllaparoM, y HHUX TOCIeI0BaTEIEHO
dopMupyeTcsT M COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHUYECKYIH0 MOENb pealbHOMH
CUTyalluu, TMPUMEHITh 3HaHUs, MOJIyYeHHBIE B Kypce «AnreOpa W Hayalla MaTeMaTHYEeCKOTO
aHaM3ay», JUIS PEIICHUS CaMOCTOSITEIbHO CQOPMYIMPOBAHHONW MaTeMaTHYECKOW 3ajadu, a
3aTeM WHTEPIPETUPOBATH MOTYYCHHBIN pe3ynbTar.



CogaepxxarenpHo-MeTOoAMuYecKass  JuHUS  «Yucna W BBIYMCIICHHMS» — 3aBeplIaeT
dbopMUpOBaHHE HABBIKOB HCIOJB30BaHUS JEHCTBUTENBHBIX YHCEN, KOTOpPOe OBLJI0O HAyaTo B
OCHOBHOH mIKoJe. B crapmiell mkone ocoboe BHUMaHHE yaenseTcss (GOpMUPOBAHUIO MPOUHBIX
BBIUMCIIUTENbHBIX HAaBBIKOB, BKJIIOYAIOIIMX B ce0s KCIOIb30BAHUE PA3IMUYHBIX (OPM 3ammcu
JNEUCTBUTENILHOTO 4YHUCJIa, YMEHHE pAIMOHAJILHO BBIMIOJHATH JACHCTBUS C HHUMH, JelaTh
NPUKUAKY, OIEHUBaTh pe3yiabTar. OOyuaromuecs MOJy4aloT HAaBBIKM MHPUOIMKEHHBIX
BBIUMCJICHH, BBITIOJHEHUS JCWCTBUH C YHCIAMH, 3alMCAaHHBIMH B CTaHIApTHOH Qopme,
MCIIO0JIb30BAaHUS MATEMATHYECKUX KOHCTAHT, OLICHUBAHMS YUCIIOBBIX BBIPAXKECHUIA.

Jluans «YpaBHEHUS W HEPABEHCTBA» PEAM3YeTCs Ha MPOTSHKCHHU BCETO OOYYCHHS B
CTaplied WIKOJE, IOCKOJbKY B KaXJOM pas3fene MporpaMMbl IPEIyCMOTPEHO pelIeHue
COOTBETCTBYIOIIUX 3aaa4. OOy4Jaromuecs: OBJIaeBAOT Pa3IMIHBIMI METOIAMU PEIICHUS IIEITbIX,
paloHaIbHBIX, UPPAIlMOHATBHBIX, TOKA3aTENbHBIX, TOTapU(PMUUECKUX U TPUTOHOMETPUUECKHIX
ypaBHEHUM, HEPABEHCTB U UX cUCTeM. [loyueHHbIe YMEHUS UCIONB3YIOTCS MIPU HCCIICIOBAHUU
GyHKIMI C TOMOIIBbIO MTPOU3BOJHON, PEIICHUH MPUKIAIHBIX 33734 W 3a/lad Ha HaXOXKJECHUE
HauOOJIBIINX U HAMMEHBITUX 3HaYeHU QyHKIMU. [laHHas comepikarenbHas TUHUS BKIIOYACT B
cebst Takke (GopMUPOBaHHWE YMEHUH BBINONHATH pacu€Thl Mo (opmynaM, HpeodpazoBaHUs
LEJbIX, PAIlMOHAIBHBIX, HPPAMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHHUM, a TaKKe
BBIpQXEHHH, COJepKalIMX cTeneHu W jorapudmbl. brnarogaps u3yueHuio anreOpanyueckoro
MaTtepuaia MPOUCXOIUT JajbHEHIIee pa3BUTHE AITOPUTMHUYECKOTO U a0CTPAKTHOTO MBIIIJICHUS
yuanmxcs, (GOPMUPYIOTCS HAaBBIKM ACIYKTUBHBIX PACCYXJACHHUH, pabOThl C CHMBOJIbHBIMHU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEW M 3aBUCHMOCTEH B BUJIE PABEHCTB M HEPABEHCTB.
Anre6pa npeanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI JJIs PEHICHUs TPAKTHUECKUX U €CTECTBEHHO-
Hay4HbIX 3a/]1a4, HAIJISIAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK A3bIKA HAYKH.

CopepxarenbHo-MeToanuYecKass TUHUS «DyHKIUU U TpaUKU» TECHO MepervieTaeTcs ¢
JpYTUMHU JIMHUSIMH Kypca, TOCKOJbKY B KakKOM-TO CMbICIE 33Ja€T IMOCIEI0BATEIbHOCTh
U3ydeHUs Marepuana. lV3ydeHwe CTENEHHOW, IOKa3aTenbHOW, Jorapudmuyueckoil u
TPUTOHOMETPUYSCKUX (DYHKIMNA, WX CBOWCTB M TpadHKOB, HUCHOIB30BaHUE (DYHKIHMA IS
peleHus 3a1a4y U3 JAPYruX Y4eOHBIX MPEeIMETOB U PeallbHOM JKU3HM TECHO CBSI3aHO KakK C
MaTeMaTUYeCKUM aHAJIU30M, TaK U C PEIICHUEeM ypaBHEHUN U HepaBeHCTB. [Ipu sTom OobIIoe
BHUMaHUe yJensiercs (OpMUPOBAHUIO YMEHHUS BbIpaxaTh (OpMylaMu 3aBHCHMOCTH MEXIY
pa3IMYHBIMU  BEJIMUYMHAMH, HCCIIEIOBATh TIOJyUYCHHbIE (PYHKIHUHU, CTPOUTH WX TrpaduKu.
Marepuan »TOM coaepKaTelNbHOM JIMHUM HAlEJIeH Ha pa3BUTUE YMEHHII U HABBIKOB,
MO3BOJISIIOIINX ~ BBIpAXaTh 3aBUCHMOCTH MEXAY BEIMYMHAMH B  pasiuyHou  (dopme:
aHAIUTUYECKOW, Tpaduyeckod U croBecHOW. Ero wu3ydeHue cmocoOCTBYeT pPa3BUTHIO
AITOPUTMUYECKOTO  MBIIIJIEHUSI, CHOCOOHOCTH K  OOOOIIEHHI0O H  KOHKPETH3allUH,
MCIIOJIb30BaHUIO aHAJIOT .

ConepkarenbHast muHusa «Hadama maTeMaTHYeCKOro aHajIn3a» MO3BOJISIET CYIIECTBEHHO
pacuIMpuTh KPYT Kak MaTeMaTUYeCKUX, TaK M MPUKIAIHBIX 3a7a4, JOCTYIHBIX 00ydaromumcs, y
KOTOPBIX TOSIBIIETCS BO3MOXHOCTH UCCIIEOBATh U CTPOUTH rpaduku QYHKIIHM, OMPEaesiTh UX
HauOOoJbIIIME U HAUMEHbBIINE 3HAYEHUS, BBIYUCIATD IIoMaau Guryp u oObEMBI Tel, HaXOIUTh
CKOpPOCTH W YCKOpeHHs mpoleccoB. JlaHHas coaep:kaTenbHas JIMHUS OTKPBIBAET HOBBIE
BO3MOKHOCTH TIOCTPOCHHMSI MaTeMaTH4YEeCKUX MOJENIEeH peallbHbIX CHUTYalUuld, HaXOXKICHUs
HAWIy4IIero PENICHUs B MNPHUKIATHBIX, B TOM 4YHCIE COUUAIBHO-DKOHOMHUYECKHUX, 3aJayax.
3HAKOMCTBO C OCHOBAMHM MaT€MAaTHYECKOTO aHallh3a CHOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(GhOpMaIbHO-TIOTHYECKOTO U KPEATUBHOTO MBINUICHUS, (DOPMUPOBAHUIO YMEHUW paCIiO3HABATh
MPOSIBIICHUS] 3aKOHOB MAaTeMaTHKH B HayKe, T€XHUKE U HcKyccTBe. OOyuaromiuecss y3HAIOT O
BBIJIAIONITUXCST PE3yJbTaTax, IMOJYYEHHBIX B XOJI€ PAa3BUTHs MATEMAaTHKHA KaKk HayKH, U WX
aBTOpax.

ConepkarenpHO-MeTonueckas JuHus «MHOXECTBA M JIOTHKa» B OCHOBHOM TOCBSIIIEHA
AJIeMEHTaM TEOPUHU MHOKECTB. TeOopeTUKO-MHOXKECTBEHHbIE MTPEACTABICHUS IPOHU3BIBAIOT BECh
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KypC IIKOJBHON MaTeMaTHKH U MpeIaraloT Haubosiee YHUBEPCAIbHBIA A3BIK, 00BEIUHSIIOMNI
BCE pas3fielbl MaTeMaTUKU M €€ MPWIOKEHWH, OHHM CBS3BIBAIOT DPAa3HbIE MaTeMaTHYECKue
JUCLMIUIMHBL B eauHoe 1enoe. Iloatomy BaXHO 1aTh BO3MOXHOCTh IIKOJBHUKY IOHMMATh
TEOPETUKO-MHO)KECTBEHHBIN 53K COBPEMEHHOW MaTEeMAaTUKU M HCIOJIb30BATh €ro JJis
BBIPAKECHUS CBOMX MBICIIEH.

B kypce «Anrebpa u Hauasa MaTEMaTUYECKOr0 aHAJIN3a» MPUCYTCTBYIOT TAKKE OCHOBBI
MaTeMaTHYECKOTO0 MOJICIMPOBAHUS, KOTOPBIE NMPH3BaHBl CPOPMUPOBATH HABBIKM IOCTPOCHUS
MoJiesiell pealIbHbIX CUTYallui, UCCIIEIOBAaHUS 3TUX MOJIENIeN C ITOMOIIbIO anmnapaTa ainreopsl 1
MaTEMaTUYECKOI0 aHajlh3a M MHTEPHpPETAalud IOJYyYEHHBIX pe3ylbTaToB. Takue 3aJaHus
BIUIETEHBl B KaXAbI M3 pa3[esioB IPOTrpaMMbl, MOCKOJbKY BECh MaTepuall Kypca IIHPOKO
MCIIOJIb3YETCS JJIsl pEeLIeHUs IPUKIAIHBIX 3a1ad. [lpu peniennn peaabHbIX IPAKTHUECKUX 3a/1a4
yyaliuecss — pa3BUBAlOT  HAONIOAATENILHOCTh,  YMEHHME  HAaXOIUThb  3aKOHOMEPHOCTH,
abcTparupoBaThCsi, HMCMONB30BATh AHAJIOTHIO, 0000IIaTh M KOHKPETH3MPOBATH IPOOIEMY.
JlesarenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB PELICHUS MNPHUKIATHBIX 337ay OpraHu3yeTcs B
IIPOLIECCE U3YUYEHHS BCEX TEM Kypca «Anredpa u Hauajga MaTeMaTUYECKOTO aHAIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
B yuebHOM naHe Ha U3ydeHue Kypca anreOpbl ¥ Hayajl MaTeMaTHYeCKOro aHajau3a Ha 0a30BOM
ypoBHE oTBOAMTCS 2 yaca B Heaemo B 10 kiacce u 3 yaca B Hepenmo B 11 kitacce, Bcero 3a aBa
roja odyuyenus — 170 yacos.



COJAEP/KAHUE YYEBHOI'O KYPCA
10 KJIACC

Yuciia ¥ BbIYHMCICHUSA

Panyonanenelie uncia. OOBIKHOBEHHbIE U JECATUYHbBIE APOOH, MPOLEHTHI, OECKOHEUHbIE
nepuonuveckue  apodu. Apudmernueckue omepanud ¢ palMOHAIBHBIMU  YHCIAMH,
npeoOpa3oBaHusl YMCIOBBIX BblpakeHui. Ilpumenenue apoOGeil M NPOLIEHTOB MJs pELICHUs
IIPUKJIAHBIX 33]1a4 U3 Pa3JIU4HbIX OTPACICH 3HAHUW U PEAIbHOU KU3HMU.

JeiicTBuTenpHble yKcaa. PanMoHanbHble W MppalMOHaNbHBIE uucia. Apudmernueckue
OTepalru ¢ JACHCTBUTEIbHBIMH yuciamMu. [IpuOmmkEHHbIe BHIYUCICHNUS, TIPABUIIa OKPYTJICHUS,
IIPUKUKA U OLICHKA Pe3YyJIbTaTa BEIYACICHUM.

Crenenb ¢ menbiM nokazateneM. CtanmapTHas ¢gopma 3amucH JEHCTBUTEIHLHOTO YHUCIA.
Hcnonb3oBanue mnoaxoismedl QGopMbl 3amucu  JAEHCTBUTENbHBIX 4YHCEN JJIA  pPELIeHUs
IIPAKTUYECKUX 3aJa4 U IPEICTABICHUS JAHHbIX.

Apudmerndeckuii KopeHb HaTypaJibHOW cTemneHu. JIeHcTBUA ¢  apudMEeTHYECKUMH
KOPHSIMH HaTypaJIbHON CTEIIEHHU.

CuHyC, KOCUHYC U TaHI€HC YHMCIIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOTO ApIyMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE Pe0Opa30BaHUs.

[IpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPHUUECKUE
(bopMyIIBL.

VYpaBHeHHe, KOpeHb YypaBHeHMs. HepaBeHcTBO, pelleHMe HepaBeHCTBA. Meron
WHTEPBAJIOB.

Perenue nenbIx U 1poOHO-pallMOHANIBHBIX YPaBHEHUH U HEPAaBEHCTB.

Pemrenne nppanimoOHaIbHBIX YPaBHEHUN U HEPABEHCTB.

Penienne TpUroHOMETPUUYECKUX YPABHEHUM.

[IpuMmeHeHre ypaBHEHH M HEPaBEHCTB K PEIIEHUI0 MaTeMaTUYECKUX 3ajad W 3ajad u3
pas3InYHbIX 00JIacTe HAYKU U pealbHON KU3HH.

DyHKIUHN U TPaPUKH

OyHK1Ms, criocoosl 3ananust GyHkuun. I'papux Gynxun. Bzanmuo oOpatHble GyHKINU.

Ob6unacTp onpeneneHuss U MHOKeCTBO 3HaueHui ¢yHkiuu. Hynu ¢ynxnun. [IpomexyTku
3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKIUH.

CrenenHas QyHKUMS C HaTypaJbHbIM M LEJNbIM MOKa3zareieMm. E€ cBolicTBa u rpaduk.
CoiicTBa u rpaduk KOpHs N-0if cTeneHu.

TpuronomeTrpuyeckass OKpPYKHOCTb, ONpPEIEICHUE TPUTOHOMETPUUYECKUX (PYHKUIMN
YKCIIOBOTO apryMEHTA.

Hayana maTremMaTH4ecKoro aHajaim3a

[TocnenoBarenbHOCTH,  €cHOCOOBI  3aJaHUsl  IOCeNOBaTelbHOCTEH.  MOHOTOHHBIE
IIOCJIEI0BATEIbHOCTH.

Apudmernueckass U reomeTrpuueckas — mporpeccud. beckoHeuHo  yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOLIEH reoMeTpUYecKON MpPOrpeccuu.
@opmyrna CIOXKHBIX IMPOLEHTOB. Vcrnonp3oBaHWe NMPOTPECCUM JJIsl PEIICHUS PEalIbHBIX 3a/1ay
MIPUKJIAHOTO XapaKTepa.

MHuoxecTBa H JIOTHKA

MHoO)kecTBO, onepanuu HajJ MHoxecTBaMu. [{unarpammbl Diinepa—Benna. [Ipumenenne
TEOPETUKO-MHOKECTBEHHOI'O arapara JUlsl ONMCAHUS pPealbHBIX MPOLECCOB M SBIEHUH, NpU
pellIeHnu 3aa4 U3 IpYrux y4eOHbIX MPEIMETOB.

Omnpenenenue, Teopema, CIeICTBUE, 10KAa3aTEIbCTBO.



11 KIIACC

Yucia ¥ BLIYHCICHHA

Harypanbnsle u nensie yucna. [Ipu3Haku qeMMOCTH HEIbIX YUCEIL.

CreneHsb ¢ palMOHAIBHBIM ITOKa3areaeM. CBONWCTBA CTENCHHU.

Jlorapudm umcna. JlecaTHUHbIE U HATYpaJIbHBIC JIOTapH(PMBI.

YpaBHeHUs1 1 HEPABEHCTBA

[IpeoOpa3oBaHue BEIpaKEHUHN, COACPIKAIINX JIOTAPU(PMBIL.

[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX CTENEHU C PAL[MIOHAIBHBIM IIOKA3aTEIEM.

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

IToxa3arenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUS U HEPAaBEHCTBA.

CucreMbl TMHEHHBIX YpaBHEHMM. PemieHue NpuUKIanHBIX 3a1ad C MOMOLIBIO CHUCTEMBI
JIMHEHHBIX YPAaBHEHUM.

CucreMbl B COBOKYITHOCTH PallMOHAJIbHBIX YPAaBHEHHUI U HEPABEHCTB.

IIpuMeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PEUICHUIO MATEMAaTUYECKUX 3a1ad U
3aj1a4y U3 pa3IMuHbIX 00JacTell HayKu U peabHOM KU3HU.

DyHKIUHN U ITpagUKH

Oynkuus. Ilepuonnueckue  QyHkuuu. IlpomMexyTku  MOHOTOHHOCTH — (YHKLHUH.
Makcumymbl 1 MUHUMYMbl (yHKIuU. HauOosbliee ¥ HauMeHbllee 3HaueHHE (DYHKIUU Ha
IIPOMEXKYTKE.

Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpauKH.

[Toka3zarenbHas u orapupmudeckas GyHKIHUU, X CBOMNCTBA U Tpa(UKH.

Hcnons3oBanue rpadukoB GYHKIIUHN ISl peIICHUS] YPABHCHUM U TMHCWHBIX CUCTEM.

Hcnonb3oBanue rpapukoB (QyHKIUI A7 HCCIEI0BaHMS MPOLIECCOB M 3aBUCUMOCTEH,
KOTOPBIE BO3HUKAIOT MPH PEIICHUH 3a/1a4 U3 APYTUX yIEOHBIX MPEIMETOB U pEalbHOW KU3HH.

Havaja maTeMaTH4eCKOro aHaJIu3a

HenpepeiBable pyHKIMu. MeTO HHTEPBAIOB /IS PEIICHUS] HEPABEHCTB.

[TpousBonHas Gynkiuu. ['eomerpuueckuii 1 GU3NUECKUl CMBICT POU3BOJHOM.

[TpousBoaHbIe 31eMEHTAapHBIX (QYHKIMK. DPOpMyIsbl HAXO0XKJIEHUS MPOU3BOJHONW CYMMBI,
HPOM3BEACHUS M YACTHOTO (DYHKIIMH.

[TprMmeHeHre MPOU3BOIHOM K MCCIET0BaHUIO (PYHKIIMI HA MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxnenne HanOoJbIIero 1 HAMMEHbIIEro 3HaYeHus: (YHKIIUU Ha OTPE3Ke.

IIppuMeHeHre NPOM3BOMHOM JUIS HAXOXKJICHMS HAWIY4IIErO PEHICHUS B NPHUKIAAHBIX
3ajayax, JAJIs ONpeaesieH!s] CKOPOCTH Ipoliecca, 3aJaHHOTro (opMyIIoi uiu rpaukoMm.

[TepBooOpaznas. Tabnuma nepBooOpasHbIX.

Wuterpan, ero reoMeTpudyeckuid M (Qusnueckuil cMbicia. Bblumcrnenue uHTErpana 1o
dbopmyne Hetorona—JleliOnua.



IINIAHUPYEMBIE PE3YJIbTATBI

OcBoenne yyebHoro npeamera «MaTemaTtukay IOJDKHO oOecneduMBaTh JOCTHIKEHUE Ha
YpOBHE CpenHero ooOmero o0pa3oBaHUsl CIHCAYIONIMX JUYHOCTHBIX, METAlpPEIMETHBIX U
MpEeIMETHBIX 00Pa30BaTEIbHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PpEe3yNbTaThl OCBOCHHS IMpOrpamMmbl yueOHOro mnpenmera «MaTemaTuka
XapaKTEepU3yIOTCS:

I'paxxnanckoe BociuTaHue:

c(OPMHPOBAHHOCTBIO TPAXKIAHCKOW TMMO3UIMM OOY4YalOUIerocss KaK akTHBHOTO U
OTBETCTBEHHOT'0 4WJIEHAa POCCUMCKOrO OO0IIeCTBa, MPEACTABICHUEM O MAaTeMaTHUYECKUX OCHOBAaX
(YHKIMOHUPOBAHUS PA3MUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TPaKAAHCKOTO OOIIECTBa
(BBIOOpHBI, OMPOCHI M TMp.), YMEHHEM B3aHMOJCHCTBOBATh C COLMAJIbHBIMA HHCTUTYTaMH B
COOTBETCTBUH C UX (QYHKIMUAMU M HA3HAUCHUEM.

[TaTproTHyueckoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO POCCUHUCKOMN TPa)KTaHCKOW MACHTUYHOCTH, YBOKEHHS K MPOLUIOMY
U HACTOSILIEMY POCCUUCKOM MaTEMaTUKH, LIEHHOCTHBIM OTHOIIEHUEM K JOCTHKCHHSIM
POCCHICKHX MAaT€MaTUKOB M POCCHUHCKOM MaTEMAaTHYECKOM IIKOJIbI, K HCIOJb30BAHUIO ITUX
JTOCTHIKEHUH B IPYTUX HayKaX, TEXHOJIOTUSX, cPepax SIKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHHUS:

OCO3HAHHEM JIYXOBHBIX IIEHHOCTEM pPOCCHIICKOrO Hapoaa; CcHOpMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEACHHUS, CBA3AHHOIO C NMPAKTUYECKUM PUMEHEHUEM
JOCTH>KEHUI HAyKU U JIEATEIbHOCTBIO YYEHOr0; OCO3HAHUMEM JIMYHOIO BKIJIAJla B MOCTPOCHUE
YCTOMUYMUBOTO OYAYIIETO.

DCTETUUECKOE BOCIIUTAHUE:

ACTETUYECKUM  OTHOLIEHWEM K  MHpYy, BKJIIOYash 3CTETUKY  MaTeMaTH4YeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIIeHUH, pacCyKICHUN; BOCIPUUMYHUBOCTHIO K
MaTeMaTUYECKUM acleKTaM pa3/InYHbIX BUI0B UCKYCCTBA.

®u3nuecKoe BOCIIUTAHUE:

c(OpPMUPOBAHHOCTBIO YMEHMSI TPUMEHATh MaTeMaTHYeCKHe 3HAaHUS B MHTEpecax
310pOBOTO U 0e30macHoro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/10POBBIO
(3mopoBoe muTaHKE, cOaTaHCUPOBAHHBIM PEXUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
aKTUBHOCTh); (PU3NYECKOTO COBEPLICHCTBOBAHMUSA, NMPHU 3aHATUSAX CHOPTUBHO-03/JOPOBUTEIILHON
JeSITENIbHOCTBIO.

TpynoBoe Bocniutanue:

TFOTOBHOCTBIO K TPYIy, OCO3HAHUEM LEHHOCTU TPYIOJIIOOMUS; MHTEPECOM K pPa3IMYHBIM
cdepam mpohecCHOHATBHON J1eATEIbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ MPHIIOKEHUSIMH,
YMEHHMEM COBepUIaTh OCO3HAHHBIN BBHIOOP Oyaylieil mpodeccun U peaan3oBbIBaTh COOCTBEHHbBIE
KU3HEHHbIE IJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHUYecKOMy OOpa3oBaHUIO U
€caM000pa30BaHUI0 Ha MPOTSDKEHWH BCEW JKM3HU; TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHIO B
PELIEHNN IPAKTUYECKUX 3a1a4 MaTEMaTUYECKOM HAIIpaBICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO HKOJOTMYECKOW KYJIbTYPbI, NMOHUMAHHEM BIUSHUS COLMATIBHO-
HKOHOMUYECKUX IPOILIECCOB HA COCTOSHUE MPUPOIHOW U COLMAIBHOM Cpeibl, OCO3HAHUEM
r100aNbHOTO  XapakTepa 9JKOJOTMYECKMX  MpoOjieM; OpHeHTaluel Ha  NpUMEHEHHe
MaTeMaTUYeCKUX 3HAHUM Ul pelieHHsl 3afiad B 00JIacTU OKpYXaroule cpesbl, MIaHUpOBaHUS
IIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs1 OKPYKAIOIEN CPEJIBI.

[{leHHOCTH HAYYHOTO MMO3HAHUS:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHOH MPAKTUKH, TOHHMMaHUEM MaTeMaTUYeCKOW HayKH Kak cgepbl
4eJI0BEUYECKON JEATENbHOCTH, ITANOB €€ Pa3BUTUS U 3HAYMMOCTH Ul Pa3BUTHUS LMBUIIN3ALUY;
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OBJIAJICHUEM SI3BIKOM MAaTEMaTHKH M MAaTeMaTH4YeCKOW KYIbTYpOH KaK CpPEJACTBOM MO3HAHUS
MHUpPA; TOTOBHOCTBIO OCYIIECTBJISATh MPOEKTHYID M  MCCIEAOBATEIbCKYIO JEATEIbHOCTh
WHIWBUIYAILHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIbTATBI

MertanpeamMeTHbIe pe3yabTaThl OCBOCHHUS MTPOrPaMMbI yaeOHOTO TipeameTa «MaTemaThkay
XapaKTepU3yIOTCS  OBJIQJICHUEM  YHUBEPCAIbHBIMH  HO3HAGAMENbHbLIMU  OeliCneUsMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCATbHLIMU — Pe2yNAMUSHbIMU
OelicmeusmMu.

1) Vhusepcanvhvle noznasamensmsle oeticmeust, obecnevusaiom Gopmuposarue 6a308bix
KOCHUMUBHBIX NPOYECcco8 00yyarowuxcsa (0ceoenue mMemooos NO3HAHUSL OKPYIHCAowe20 Mupa,
npUMeHeHUe 102UHEeCKUX, UCCIe008ameNbCKUX Onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBeie Toruueckue 1eUCTBUS:

BBISIBJISITH M XapaKTEPH30BaTh CYIIECTBCHHBIC MPU3HAKU MATEMATHYECKUX OOBEKTOB, TOHSATHUH,

OTHOIICHUN MEXJy HOHATUAMU; (GOPMYIUPOBATH OIpEAETCHUs MOHITHI; YCTaHABIMBATh

CYIIECTBEHHBIA MPHU3HAK KIacCHU(PHUKAIINN, OCHOBAHUS JUIsi 0OOOIICHUSI U CPABHEHUS, KPUTCPUU

MIPOBOAMMOIO aHAJIN3A;

BOCIIPUHUMATh, (OPMYJIUPOBATH W NPEOOPA3OBHIBATH CYXKJICHUS: YTBEPAUTEIBbHBIC U

OTpHUIATEIIbHBIC, SAMHUYHBIC, YACTHBIC U OOIIHE; YCIOBHEIC,

BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3H U MPOTHUBOPEUUs B (paKTaX, JaHHBIX,

HAOMIOJICHUSAX U YTBEPXKACHUSX; MpeuiaraTb KPUTEPUU JIsl BBISBICHHUS 3aKOHOMEPHOCTEH U

IIPOTUBOPEYUH;

JeNaTh BBIBOJBI C HCIOJIB30BAHMEM 3aKOHOB JIOTHMKH, MAEIYKTUBHBIX U HHIYKTUBHBIX

YMO3aKITIOUEeHNUN, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

MPOBOANTH CAMOCTOSATEIBHO JIOKA3aTEIhCTBA MATEMAaTHYCCKUX YTBEPKICHHUH (MPSMbIE W OT

MPOTUBHOTO), BHICTpPAWBATh ApPTyMEHTAIUIO, TIPUBOAWTH MPUMEPHl H  KOHTPIPUMEPHI;

000CHOBBIBATh COOCTBEHHBIE CYXKICHHS U BHIBOJIBI;

BbIOMpaTh CHOco0 pelleHuss yueOHOW 3ajaud (CpaBHUBATh HECKOJIBKO BAapUAHTOB PEILEHUS,

BEIOMpaTh HAHOOJIee TIOIXO SN C YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX KPUTEPUEB).
ba3oBble nccnenoBaTenbCKue AeUCTBUSA:

UCIIOJIb30BAaTh BOMNPOCHI KaK WCCIEAOBATEIbCKUNA HWHCTPYMEHT IIO3HAHUS; (HOPMYIHPOBATH

BONIPOCHI, (UKCHPYIOIIHE MPOTUBOPEUYUE, MPOOJeMy, YCTaHABIMBATH HCKOMOE H JIaHHOE,

dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO, MHEHHE,

IIPOBOJIUTH CAMOCTOSITENIEHO CIUTAHUPOBAHHBIM SKCIIEPUMEHT, HCCIEOBAHUE 110 YCTaHOBIICHUIO

OCOOCHHOCTEH MaTeMaTHyecKoro OOBEeKTa, SBIEHUS, MPOIECCa, BBIABICHUIO 3aBUCHMOCTEN

MEXTy 00BEKTaMH, SBIICHUSMH, IPOIIECCAMU;

CaMOCTOSITENNbHO (QOpMYyIUpOBaTh O0OOIIEHUS M BBIBOABI MO pe3yabTaTaM MPOBEAEHHOTO

HaAOIIO/IEHUs], UCCIIEeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJNYYEHHBIX PE3ylbTaTOB, BHIBOJOB U

000011IeHHI];

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIlECcca, a TAKKe BBIIBUTaTh MPEANOIOKEHUS O €ro

pPa3BUTUU B HOBBIX YCIIOBUSIX.

Pa6ota ¢ uadopmanmei:

BBISBJISITh ACPUIUTH MH(DOpPMALUU, JAHHBIX, HEOOXOAMMBIX MJii OTBETAa HA BOMPOC W IS
pelleHus 3a1a9H;

BBIOMpaTh ~ WHPOPMAIMIO W3  HWCTOYHWKOB  PA3IMYHBIX  THUIOB,  aHAJIU3HPOBATH,
CUCTEeMAaTH3UPOBAaTh W HMHTEPIPETUPOBATH HH(DOPMAIMIO pPA3IMYHBIX BHJIOB ©  (GopMm
MPEJICTaBICHHUS,

CTPYKTYpHUPOBAaTh HH(OPMAIIMIO, TPEICTABIATh €€ B Pa3IMuHBIX (PopMax, HILTIOCTPHUPOBATH
rpaduyecku;

OIICHUBATh HAAEKHOCTh HH(POPMAIIMH IO CAMOCTOSATEIHHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.



2) Vuueepcanvivie KOMMYHUKAMUBHBIE OeliCMEUs, 00eCneuusarom coopmMupo8aHHoCmb
COYUANBHBIX HABLIKOB 00YYAIOUWUXCA.

OO61ueHue:

BOCIPUHUMATH U (POPMYIHPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U LIETSIMU OOIICHUS;
SICHO, TOYHO, TPAMOTHO BBHIpaXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U NHCHMEHHBIX TEKCTaX,
JaBaTh MOSCHEHUS MO X0y pPellIeHus 3ajaul, KOMMEHTHUPOBATh MOJYyYSHHBIN pe3ysIbTar;

B Xoae OOCYXJEHHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIaeMOW TEeMbI, IMPOOJIEMBI,
peliaeMoil 3a/1auu, BBICKA3bIBaTh WJCH, HAICJICHHBIC HA TOWUCK PEIICHUS; COMOCTABISATh CBOH
CYXKICHHS C CY)KIEHUSIMU JIPYIHX YYaCTHHUKOB JMajora, oOHapyKHBaTh pa3jivyuue U CXOJICTBO
MO3UIUI; B KOPPEKTHOU (hopMe (HOpMYIUPOBATh PA3HOTIIACHS, CBOU BO3PAKEHUS;

IPEJCTaBIATh Pe3yNbTaThl pPELICHUS 3aJauyd, OKCIIEPUMEHTa, WCCIEIOBAHMs, IPOCKTa;
CaMOCTOSITENIbHO BBIOMpaTh (QopMaT BBICTYIUICHUS C Y4ETOM 3aJad MpPEe3eHTAluu U
0COOEHHOCTEN ayAUTOPHH.

CoTpyaHUYECTBO:

MOHMMATh W WCMOJb30BaTh IMPEUMYIIECTBA KOMAHIHOW W WHAMBHAYAIbHOH pabOThI MpHU
pemieHnH y4YeOHBIX 3ajJad; NPUHUMATh IIeJIb COBMECTHOH JIEATEIBHOCTH, IUIAHUPOBATH
OpraHHU3aII0 COBMECTHOM paboThl, pacmpenenarTbh BUABI padoT, TOTOBapHBAaThCs, OOCYKIATh
MIPOIIECC B PE3YJIbTAT padOThI; 0000IIaTh MHEHUST HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TIpynmnoBbiX (opmax paboTel (oOCykaeHus, OOMEH MHEHHH, «MO3TOBbIE
HITYPMbI» U HHBIE); BBIIOJIHATH CBOIO 4acTb pabOThl M KOOPJIWHUPOBATH CBOM JEUCTBUA C
JIPYTMMH YICHaMHU KOMAaHbl; OIICHMBATh KAdeCTBO CBOETO BKJIaga B OOMIMI MPOIYKT TIO
KpUTepusamM, chOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vuueepcanvnvie pecynamuenuvie oeticmausi, 0b6ecneuusarom Gopmuposanue CmvlCio8blx
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranu3zanus:

COCTaBJIATH IUJIaH, aIrOPUTM PEUICHHs 3a/a4yd, BHIOUpaATh CIOCO0 peHieHusl ¢ y4EToM
UMEIOIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh MU KOPPEKTHUPOBATH
BapUaHThI peIIeHUH ¢ y4€TOM HOBOWM MHpOpPMALIUH.

CaMOKOHTpOJIb:

BJIa/IeTh HABBIKAMH TO3HABATETIHLHOM pEeQIEKCHH KaK OCO3HAHHWS COBEpIIAeMbIX NEHCTBUN U
MBICTUTENBHBIX  TMPOLIECCOB, HMX  PE3ydbTaToOB; BIAAETh CHOCOOAMHU  CaMOMPOBEPKH,
CaMOKOHTPOJIS TPOIIECCa U pe3ybTaTa PEHICHNs MAaTeMaTHIECKOW 3aJ1auu;
NpeIBUIETh TPYIAHOCTH, KOTOpPbIE MOTYT BO3HHMKHYTh TpU pEHIeHUH 3a]add, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB, JAAHHBIX, HAWJACHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJTHOCTEH;
OIICHMBATh COOTBETCTBUE Pe3yNbTaTa LEJIH U YCIOBHIM, OOBSCHATh MPUUYUHBI JOCTHKEHUS UITU
HEJOCTH)KCHHUSI ~ PE3YJIbTaTOB  JICSITCIBHOCTH, HAXOIWTh  OMMOKY, JaBaTh  OIEHKY
MPUOOPETEHHOMY OIIBITY.

MNPEIMETHBIE PE3YJBbTATHBI

OcBoenne yuyeOHOTO Kypca «Anredpa W Havaia MaTeMaTUYECKOTO aHaldn3a» Ha YpPOBHE
cpemHero odmiero oOpa3oBaHUs JOHKHO O0ECIEYNBATh TOCTHKEHUE CISAYIOMNUX MPEIMETHBIX
00pa3oBaTeNbHbBIX PE3yIbTaTOB:
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Yucsa v BbIYUCICHUSA

OnepupoBaTh MOHATHSAMH: paIlOHATBHOE M JIEHCTBUTENHHOE YHCIO, OOBIKHOBEHHAS U
JECATHYHAS APOOb, TPOIIECHTHI.

Beimonuate apudmernyeckue omnepanud ¢ palUOHAIBHBIMH U JACHCTBUTEIHHBIMU
YHCIIAMH.

BoimonuaTe mpuOAMKEHHBIE BBIYMCICHUS, HCIONB3Ys TMpaBuUiia OKPYTJEHUS, JelaTh
MPUKUIKY U OIIEHKY pe3yJbTaTa BEIYHCICHUH.



OnepupoBaTh HMOHATHAMM: CTEIIEHb C IEJBIM TOKa3aTesneM; cTaHaapTHas (opma 3amucu
JNEHCTBUTENFHOTO YHCiia, KOPEHb HATYpaJIbHOM CTENEHU; HMCIOJb30BaTh MOAXOASIIYI0 (hopMy
3aIMCH JICHCTBUTEIBHBIX YMCENT IS PEIICHUS MPAKTHUECKUX 3aa4 U MPEICTaBICHHS JaHHbIX.

OnepupoBaTh TMOHATUSMHU: CHHYC, KOCHHYC M TaHITE€HC MPOU3BOJBHOIO  YIJa;
UCTIOJIb30BAaTh 3aKMCh IPOU3BOJIBHOTO YIiia uepe3 00paTHbIe TPUTOHOMETPUYECKHE (DYHKIINU.

YpaBHeHUs1 1 HEPABEHCTBA

OnepupoBaTh NOHIATUSIMU: TOXKIECTBO, YPABHEHUE, HEPABEHCTBO; 1I€JI0€, PALlMOHAIBHOE,
UppalMOHATIbHOE YPaBHEHNE, HEPABEHCTBO; TPUTOHOMETPHUECKOE YPaBHEHHUE;

Bomonuaate  npeoOpa3oBaHUs ~ TPUTOHOMETPUYECKMX ~ BBIPAKEHUH W pemiaTh
TPUTOHOMETPHYECKHUE YPABHEHUSI.

BoImonHATh npeoOpazoBaHus IETBbIX, PAMOHAIBHBIX W UPPALMOHAIBHBIX BBIPAKEHUH U
peliaTh OCHOBHBIE TUIIBI LIEBIX, PAIIHOHATBHBIX U HPPALMOHATLHBIX YPAaBHEHUI U HEPABEHCTB.

[TpuMeHATh ypaBHEHHSI U HEPAaBEHCTBA Ui PEUICHUS MAaTEeMaTHYECKUX 3a/a4 W 3a7a4 U3
pa3INyYHbIX 00JacTel HAyKHU U PeabHOM KU3HU.

MogenupoBaTh peaqbHbIE CHUTYyallMd Ha S3bIKE aireOpbl, COCTABISATH BBIPAKCHHS,
YpaBHEHHS, HEPABEHCTBA IO YCIOBUIO 3aJlayd, WCCIEI0BaTh IOCTPOEHHBIE MOJEIH C
MCII0JIb30BaHUEM arrapaTa ajareopsbl.

DOyHKIMH U rpauKu

OnepupoBarh MOHATUSAMU: QYHKIHUS, CIIOCOOBI 3a1aHust (DYHKIIUH, O0JIACTh OIPEICICHUS
¥ MHOKECTBO 3Hau€HUH QyHKIMH, TpaduK QYHKIIMH, B3AUMHO OOpaTHbIE (PYHKIIUU.

OnepupoBaTh MOHATUSAMH: YETHOCTb W HEYETHOCTh (YHKIWH, HYId (QYHKIUH,
MIPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBate rpaduky QYHKIMIA U1 PEIICHUsT yPaBHEHUH.

Ctpouth ¥ yMTaTh rpauKu JTUHEWHON (QYHKIHMH, KBAAPATUYHON (YHKIMH, CTEIIEHHOU
(YHKIMH C LEIbIM ITOKA3aTEJIEM.

Hcnonws3oBath rpaduku GyHKIUN i1 MCCIEIOBAaHUS MPOLIECCOB M 3aBHCUMOCTEH Mpu
pelIeHNH 3a/1a4 U3 JPYTUX Y4EeOHBIX MPEIMETOB M PEAbHOW KXU3HH; BBIpaXaTh (HopMyiIamu
3aBHCHUMOCTH MEKy BETUUHMHAMH.

Hauyana mareMaTH4yeckoro aHajimsa

OnepupoBaTh MOHATUSAMH: IOCIEI0BATEIbHOCTb, apu(pMeTHUecKass U TeoMeTpHuyecKas
IPOrPECCUH.

OnepupoBaTh NOHATHAMU: OECKOHEYHO yOBIBaIOIIasi FeOMETpUYecKas MPOrpeccusi, cymma
0EeCKOHEYHO yObIBAIOLIEH reOMETPUUYECKON TPOrPECCUU.

3aaBaTh MOCIIEI0BATEIBHOCTH PA3IMYHBIMU CLIOCOOAMH.

Hcnonp30BaTh CBOMCTBA MOCIEA0BATENBHOCTEN M MPOrPECcCHil A pellieHusl pealibHbIX
3a/1a4 MPUKIAJTHOTO XapaKkTepa.

MHoecTBa U JIOTHKA

OnepupoBaTh MOHATUSAMH: MHOKECTBO, ONEPAI[UH HAJ MHOXKECTBAMHU.

M cmonp30BaTh TEOPETHKO-MHOKECTBEHHBIH anmapaT Ui ONMMCAHUS PEATbHBIX MPOIECCOB
U SIBJIGHUH, IPU PELICHUH 3a/1a4 U3 JPYTUX y4eOHBIX MPEAMETOB.

OnepupoBaTh NOHATUSAMU: OIIPE/EICHUE, TEOpEMA, CIEACTBUE, JOKA3aTEIbCTBO.

11 KJIACC

Yucia v BbIYUCICHUSA

OnepupoBaTh MOHATHSAMHU: HaTypajlbHOE, LEJI0€ YHCIO; HCIOIb30BaTh IMPU3HAKU
JEIMMOCTH LIETIBIX YHCEI, Pa3IokKeHHe YUCIa Ha MPOCThIE MHOXKHUTENHU JJIs PelIeHHs 3a1ay.

OnepupoBaTh MOHATUEM: CTENEHD C PAllMOHAILHBIM ITOKa3aTEeNIEM.

OnepupoBaTh MOHATUSMHE: JIOTapU(M YUCIIA, TECITHIHBIC H HATYPaJIbHBIC JIOTApU(MBIL.

YpaBHeHHUs M HEPABEHCTBA
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[IpuMeHATH CBOICTBa CTENEHW JJsl TNPeoOpa3oOBaHMs BBIPAKECHUH; ONEPUPOBATH
NOHATHAMM:  II0KA3aTEIBHOE YPABHEHME W HEPABCHCTBO; pPEIIAaTh OCHOBHBIE  THIIBI
II0OKa3aTEJIbHBIX YPAaBHEHUM U HEPABEHCTB.

BeinonHATe npeoOpa3oBaHUs BBIPAKEHHWM, COJAEpXKALIUX JOrapu(Mbl; ONEPUPOBATH
HNOHATUAMH: JIOTapU(MHUYECKOE YpaBHEHHWE W HEPABEHCTBO; pEUIaTb OCHOBHBIC THIIBI
JOrapu(pMHUUECKUX YPaBHEHUH 1 HEPABEHCTB.

Haxoauts pemienus NpoCcTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMU: CUCTEMA JIMHEHMHBIX YPAaBHEHUHN U €€ PEIICHHE; UCII0JIb30BATh
CUCTEMY JINHEVHBIX YPAaBHEHUM JUUIS PEILICHUS IPAKTUYECKUX 3aad.

Haxoauts pemenus npocTelnX CUCTEM U COBOKYITHOCTEH PallMOHAJIBHBIX YPaBHEHUH U
HEPaBEHCTB.

MogenupoBaTh peajbHbIE CUTYallMM Ha S3bIKe anreOpbl, COCTABIATH BBIPAXKEHUS,
YPaBHEHUsI, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 3aJa4M, UCCIEA0BATH IIOCTPOEHHBIE MOJIEIIH C
UCIIOJIb30BaHUEM almapaTa anreopsl.

DOyHKUUH U rPapuKu

OnepupoBaTb MNOHATUSAMH: IepUoANYEcKas (QYHKLHUSA, NPOMEKYTKH MOHOTOHHOCTH
(GyHKIMU, TOYKH SKCTpeMyMa (YHKIHMH, HanOOJbIlee W HAUMEHbIIEEe 3HAYeHUs (YHKIUU Ha
IPOMEXKYTKE; UCIOJIb30BATh UX JJIs UCCIIEOBAHUS (QYHKIUH, 3aJaHHOH rpauKkoMm.

OnepupoBaTb  MOHATHAMHU:  TrpadUKH  [OKA3aTeIbHOH,  JIOTapu(PMUYECKOH U
TPUTOHOMETPUUYECKUX (PYHKIMI; N300paXkaTh X Ha KOOPJUHATHOM INIOCKOCTH M UCIOJIb30BATh
JUISl pELLICHUs] YPABHEHU U HEPABEHCTB.

N300paxkaTh Ha KOOPJIMHATHOM IJIOCKOCTH TpapuKU JUHEWHBIX YpaBHEHUH U
HCIIOJIB30BAaTh UX JUIS PELICHHS CUCTEMBI IMHEHHBIX YPABHEHUM.

Hcnonb3oBare rpaguku (GyHKUIMN 171 MCCIEIOBAHUS HPOLECCOB M 3aBUCUMOCTEH W3
JPYTUX Y4EOHBIX TUCIUILINH.

Havaja maTeMaTH4eCKOro aHaJIu3a

OnepupoBaTh  NOHATHSAMH:  HENpEepbiBHAS  (QYHKUWSA; TMPOU3BOAHAS  (YHKIUUH;
UCIIOJIb30BaTh NT€OMETPUYECKUN U (PU3UUECKUI CMBICI TPOU3BOAHOM JUIsl peleHns 3aau.

Haxonute npou3BoJHBIE 3JIEMEHTapHBIX (YHKIMM, BBIUUCISATH HMPOU3BOJHBIE CYMMBI,
IPOM3BEACHUS, YACTHOTO (DYHKITHHA.

Hcnonp30BaTh MPOU3BOJHYIO JUISL HCClIEeNOBaHUS (QYHKIMM HAa MOHOTOHHOCTh U
HKCTPEMYMBI, IPUMEHSTH PE3YJIbTAThl UCCIEIOBAHUS K TOCTPOSHHIO IPa(hUKOB.

Hcnonbs30BaTh NPOU3BOJHYIO Ul HAXOXKACHUS HAWIIY4YIIEro PELICHUs B IPUKIIAIHBIX, B
TOM YHCJIE COLUAIIbHO-DKOHOMUYECKHX, 3aa4ax.

OnepupoBaTh MOHATUSMHU: NEepBooOpa3Has W UHTErpall; MOHMMATh I'€OMETPUUECKUH U
(du3nyecknii CMbICT HHTErpaa.

Haxonute nepBooOpa3Hble 3eMEeHTapHbIX (QYHKIUN; BBIYUCIATH MHTErpai mo ¢opMmysie
Hrrorona—JleitOnuma.

Pemats npuknaaHble 3a1a4u, B TOM YHCIIE COLUAIBHO-DKOHOMUYECKOTO U (PU3HUECKOTO
Xapakrepa, CpeICTBaMH MaTEMAaTUYECKOI0 aHAJIN3a.
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TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
Jl:;zn HaumenoBaHue pa3/ie/ioB U TeM NPOrPaMMbI Beero Kontpoubnubie IIpakTuyeckue f)%pll)?:f OOBBa])TI:?IbeI e
padoThI padoThI pecypebi
e e : BuGmorera 10K
) https://m.edso00.ru/1568aba3
HEpaBEHCTBA
5 Oyukiun u rpaduku. CTeneHs ¢ HelbM 6 bu6nunoreka [IOK
IIOKa3aTejeM https://m.edsoo.ru/1568aba3
3 Apudmerndeckuit KOpeHb N—O CTETIeHU. 18 1 bubnmnorexka HOK
WppaimoHaibHbIe ypaBHEHHsI 1 HEPaBEHCTBA https://m.edsoo.ru/1568aba3
4 ?;)(Iﬁl\cggﬁei‘pun Tpuronomerpuyeckue 22 1 bubmorexa LHOK
’ https://m.edso00.ru/1568aba3
ypaBHEHUS
5) ITocnenoBaTeIbHOCTH U MTPOTPECCHU 5 bubmorexa LOK
https://m.edso00.ru/1568aba3
6 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUS 3 1 bu6nuoreka [IOK
SHAHHH https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 0
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11 KUIACC

KoanuyecTBo yacoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/m NpOrpamMmbl Bcero Kontpoasnbie | Iipakriraeckne o0pa3oBaTejibHbIE
padoThbI padoTbI pecype
TEIeHb HMOHAJILHBIM ITOKA3aTEIICM.
1 ﬁoiaiaTC?‘Iij:ﬂ Z)y?ﬁ(unﬂ. HSK:::T:JJII:HHe 12 1 buGnnorexa LIOK
https://m.edsoo.ru/f11c4afd
YpaBHECHHUS U HEPABCHCTBA
2 Jlorapudmudeckast pyHKIHS. 12 bubnuorexa [HOK
Jlorapumudueckre ypaBHEHHS K HEPABCHCTBA https://m.edsoo.ru/f11c4afd
3 Tpuronometrpuyeckue GyHKIUHA U UX 9 1 bu6nmoreka [IOK
rpaduku. TpUroHOMEeTprUYECKHE HEPABEHCTBA https://m.edsoo.ru/f11c4afd
. bu6mmoreka [IOK
4 [TpousBoanas. [IpumeneHre mpou3BOIHOM 24 1 https://m.edsoo.ru/fl1cdafd
5 Nuterpai u ero npuMeHeHus 9 bubmmorexa LTOK
https://m.edsoo.ru/f11c4afd
N bubmuorexa [JOK
6 CHCTeMEL ypasHeHHH 12 1 https://m.edsoo.ru/f11c4afd
7 HarypanbHble u nensie yncna 6 bubmorexa LOK
https://m.edsoo.ru/f11c4afd
8 [ToBTOpeHue, 06001IeHNE, CUCTeMaTH3aIlUs 18 2 bu6nuoreka [IOK
3HaHU https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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YYEBHO-METOJNYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
ITPOOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

. AnreOpa u Havyana Maremarudeckoro ananu3sa. 10-11 kmaccel. ba3oBbiil U yriyOJIeHHBINA YPOBHHU.
Yyeonuk. ®I'OC. Amumos 11., TIpocsemienue, 2022r.

['eomerpus. 10-11 kmacchl: yueOHHK U1 00111€00pa30BaTENbHBIX YUPEKICHHA: 0a30BbIi 1
npodunpHbiid ypoBHH/[JI.C. ATanacsan, B.®. byry3os, C.b. Kagomies u ap.]/M.: [Ipocsienue,
2022

METOAUYECKHUE MATEPUAJIBI U1 YYUTEJIA
«EI'D 3000 3agau ¢ oTBeTaMu 110 MaTeMaTHKe», U34aTelIbCTBO «JKk3amMeHn», M., 2011r.
I'eomerpus: yaeOnuk s 10-11 k1. o0meodpa3zoBaTeNbHBIX yupexkaeHuit/[A. B.
[Toropenos.]/M.: [Ipoceemnienue, 2008
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET
1. https://m.edsoo.ru/7f42d862

2. caut «Pemry EI'O»
3. OtkpbIThIN OaHk 3ananuii GUITN
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