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MHNOACHUTEJIbHAS 3AIINCKA

Pabouas mporpamma ydeOHOTO Kypca «Anredpa ¥ Hadajla MaTeMaTHYECKOTO aHAIIN3a»
6azoBoro ypoBHs it oOydaromuxcst 10 —11 kmaccoB paspaborana Ha ocHoBe DenepanbHOTO
TOCYJJApPCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApPTa CpeaHero odmiero oOpa3oBaHUs, ¢ yUETOM
COBPEMEHHBIX MHPOBBIX TPeOOBAHMM, MPEABABISAEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, U
TPaaUIM POCCHICKOTO O0Opa3zoBaHus. Peanmusaiuss mporpamMmbl 00€CIEUMBACT OBJIAICHUE
KITFOYEBBIMH KOMITCTCHIIUSIMHU, COCTABISIONIMMU OCHOBY JUISI CAMOPA3BHUTHSI U HETPEPHIBHOTO
00pa3oBaHMs, IIEOCTHOCTh OOLIEKYJIbTYPHOTO, JIMYHOCTHOTO W II03HABATEIHHOTO Pa3BUTHUS
JTUYHOCTH 00YYarOIIUXCSI.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayama MaTeMaTH4eCKOTO aHAIM3a» SBISETCA OIHMM W3 HambOoiee
3HAYMMBIX B IPOrpamMMe CTapliei LIKOJIbI, MOCKOIbKY, C OJHOH CTOPOHBI, OH 00ecreunBaeT
MHCTPYMEHTAJIbHYIO0 0a3y A M3Y4eHUs BCEX ECTECTBEHHO-HAayuUHBIX KYpCOB, a C Jpyrom
CTOpOHBI, (OpPMHUpPYET JIOTMYECKO€ M aOCTPaKTHOE MBIIUICHHE YYalIUXCsi Ha YPOBHE,
HEOO0XOIMMOM JJIsl OCBOCHHUSI KypCcOB MH(OPMATUKHU, OOILECTBO3HAHUS, UCTOPHUHU, CIIOBECHOCTH.
B paMkax maHHOTO Kypca yJairiecs OBJIaJeBal0OT YHUBEPCATBHBIM S3bIKOM COBPEMEHHOW HAYKH,
KOTOpas (hOpMyIUPYET CBOU AOCTHKEHHS B MaTEMaTHIECKOH (hopme.

Kypc anreGpsl n Hayain MaTeMaTH4ecKoro aHalIn3a 3aKJIAAbIBAET OCHOBY JUIS yCIHEITHOTO
OBNIQJICHUSI 3aKOHAaMH (DH3MKH, XWUMHH, OHOJOTHH, ITIOHHUMAHHUS OCHOBHBIX TEH/ICHITHHA
HSKOHOMMKH U OOIIECTBEHHOHN JKU3HH, MTO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX HUPPOBBIX
U KOMIIBIOTEPHBIX TE€XHOJIOTHUSX, YBEPEHHO HCIIOJIb30BaTh MX B MOBCEJHEBHOM >KM3HU. B Toxke
BpeMsl OBJIaJIeHUE aOCTPaKTHBIMH U JIOTUYECKH CTPOTMMU MaTeMaTHYECKUMH KOHCTPYKIMSIMHU
pa3BUBAaeT yMEHHE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTUHHOCTH YTBEPXKICHMS,
UCIIONIb30BaTh 000OIIEHNE M KOHKPETH3alMio, a0CTparupoBaHHE U aHAJIOTHIO, (OPMHUPYET
KpEeaTHBHOE U KPUTHUECKOE MBIIUICHHE. B Xo/e n3ydenus anreOpsl U Hayall MaTeMaTUIeCKOTro
aHaM3a B CTapliei MIKOJIE yYalluecsl TMOYyYaloT HOBBIM OIMBIT PEeImICHHs MPHUKIAIHBIX 3a/1ad,
CaMOCTOSITENIFHOTO ~ TIOCTPOCHHUS MaTEeMAaTHYECKHX MOJENeH peallbHBIX CUTyallid |
UHTEpHpeTallud TOJY4YEeHHBIX pPELICHUH, 3HAKOMATCS C IpUMEpaMH  MaTeMaTH4YEeCKHUX
3aKOHOMEPHOCTEH B NPUPOAE, HAyKe U B MCKYCCTBE, C BBIJAIOIIMMUCS MaTeMaTHUYECKUMHU
OTKPBITUSIMH U MX aBTOPAMHU.

Kypc obnanaer 3HauMTENbHBIM BOCHHMTATENIBHBIM MOTEHIIMAIIOM, KOTOPBIA peaan3yercs
Kak 4epe3 y4eOHBII MaTepuall, CoCOOCTBYIOMUN (HOPMUPOBAHHIO HAYYHOTO MHUPOBO33PEHUS,
TaKk ® 4epe3 cHenuduky y4eOHOW IesATeNbHOCTH, TpeOylomeld CcaMOCTOSITeIbHOCTH,
aKKypaTHOCTH, TMPOJODKUTEIFHON KOHIIGHTPAlMd BHUMAaHWS W OTBETCTBEHHOCTH 3a
ITOJIYYEHHBIN pe3yJIbTarT.

B ocHoBe Meronuku oOyueHus anreOpe M HayajlaM MaTeMaTHYECKOTO aHalu3a JIEKUT
JesITeIbHOCTHBIM IPUHIUI 00y4EHUs.

CrpykTypa Kypca «Anredpa 1 Hauyaisa MaTeMaTHYEeCKOTO aHaJIN3a» BKIIOYAET CIEAYIOIHNe
CoJIepKaTeNbHO-METOJUUeCKue JUHUU: «Yucna W BblUuCIeHUs», «DyHKIMH U Tpapukm,
«YpaBHEHUS U HEepaBeHCTBay», «Hauama MaTeMaTH4eckoro aHaamsa», «MHOXKECTBAa U JIOTHKAy.
Bce ocHOBHBIE COAep)KaTeIbHO-METOJMUECKUE JTHHUU HM3YYalOTCA Ha TPOTSHKCHUU JIBYX JIET
o0y4YeHHs B CTaplIeld IIKOJe, €CTeCTBEHHO JOTONHSS IPYT ApPyra M MOCTENEHHO HACHIMAsICh
HOBBIMH TeMaMH U pa3aenamu. JIaHHBIH Kypc SBISETCS WMHTEIPATHBHBIM, TOCKOJIBKY
o0beauHseT B cebe coaep)kaHHe HECKONbKMX MaTeMaTHYeCKUMX JUCHMIUIMH: anreodpa,
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TPUTOHOMETPHS, MATEMATUUECKUI aHAJIN3, TEOPUS MHOKECTB U Ap. [1o Mmepe Toro kak yvamuecs
OBJIaJICBAlOT BcE€ OoJsiee MIMPOKMM MaTeMAaTUYECKUM allaparoM, y HHUX IOCJIEI0BATEIbHO
(dopMHpyeTCsT W COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTeMaTHYECKYI0 MOJEIbh pPealbHOM
CUTyallud, IPUMEHAThb 3HAHUS, MOJyuYeHHBbIE B Kypce «AnreOpa M Hadajla MaTeMaTH4YeCKOIro
aHaJIM3a», NJS PEUIeHUs] CaMOCTOATEIbHO C(HOPMYIMpPOBAaHHON MaTeMaTHYeCKOH 3aaauu, a
3aTeM MHTEPIPETUPOBATh MOJYyUYECHHBIN PE3YyIIbTAT.

CopnepxarenpHo-MeTOAMYECKass  JHHMS  «Yucna W BBIYMCICHMSD — 3aBEpIIacT
(hopMUpOBaHNE HABBIKOB HCIOJB30BAaHUS JEHCTBUTEIBHBIX YHCEN, KOTOpOe OBLIO HAYaTO B
OCHOBHOM 1IKoze. B crapiueii mkone ocoboe BHUMaHUE ynensercss (GOpMUPOBAHUIO MPOYHBIX
BBIUUCIIUTENILHBIX HABBIKOB, BKJIFOYAIONIMNX B CE0s MCIONB30BAHUE DPA3IUYHBIX (HOPM 3arucu
JNEUCTBUTEIBHOTO 4YHUCIIA, YMEHHE palHOHAIbHO BBINOJIHATE JEWCTBUS C HUMH, JejaTh
NPUKUAKY, OLEHUBaTh pe3yiabTar. OOyuaromuecss TMOJydYaloT HaBBIKM TNPUOIMKEHHBIX
BBIYMCJICHHUM, BBIMOJHEHUS JEHCTBUM C YHCIaMHU, 3alMCaHHBIMH B CTaHAapTHOW (opwme,
WCIIOJIb30BaHUS MATEMATUUYECKUX KOHCTAHT, OLIEHUBAHUS YHCIOBBIX BBIPAKEHUI.

Jluans «YpaBHEHUS M HEPABEHCTBa» pealn3yeTcss Ha MPOTSHKEHUH BCEro OOy4YeHHs B
CTapllield IIKOJIE, IIOCKOJIbKY B KaXJOM pasfelie IporpamMMmbl IPELyCMOTPEHO pELICHUE
COOTBETCTBYIOIIUX 3aaa4. OOy4Jaromuecs OBlIaaeBaloOT Pa3IMYHbIMA METOIaMHU PEIICHUS TIEIBIX,
paIlMOHANTBHBIX, UPPALIMOHATIBHBIX, TTOKA3aTEIbHBIX, JIOTAPUPMUIECKUX U TPUTOHOMETPUUECKHUX
YpPaBHEHUM, HEPABEHCTB U UX CUCTEM. [loydeHHbIE YMEHHs UCIIONB3YIOTCS MIPU UCCIECI0BAaHUN
GyHKIUH C TOMOIIBIO MPOW3BOJHOM, PEIIeHHWH MPHUKIAIHBIX 3a/Jad U 3aJa4 Ha HaXOXXICHHE
HauOOJIBIINX U HAMMEHbIIUX 3HadeHU (yHKuuu. JlaHHas colepkaTebHas IMHUS BKIIOYAEeT B
cebs Takke (QOPMHUPOBAHUE YMEHHUI BBIMONHATH Pacdy€rhl Mo Qopmyiam, MpeoOpa3oBaHUS
LEJbIX, PAlMOHAIBHBIX, HPPALMOHAIBHBIX W TPUTOHOMETPUYECKHUX BBIPAXKECHHI, a Takke
BBIPOKEHUH, COJEpXKAIIMX CTENeHH W jorapudmel. braromaps u3ydeHHIO anreOpandeckoro
MaTepuasa MPOUCXOIUT JaNbHEUIee pa3BUTHE aTOPUTMHUYECKOTO U aOCTPAKTHOTO MBIIITICHUS
yqamuxcs, (GOPMUPYIOTCS HABBIKH JCIyKTUBHBIX PACCYXKICHHMA, pa0dOThI C CHMBOJBHBIMHU
¢dbopmamu, TpeACTaBICHUSI 3aKOHOMEPHOCTEH M 3aBHCUMOCTEH B BHUJIC PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3pPeKTUBHbIE HHCTPYMEHTHI JJIsl PEIICHUS MPAKTUYECKUX U €CTECTBEHHO-
Hay4HBIX 3314, HaIrJISAHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH KaK s13bIKa HAYKH.

CopepxarenbHo-MeToAuYecKass TUHUS «DYHKIIMM U TpadUKU» TECHO MEperuieTaeTcs C
OPYTUMHU JIMHUSAMHM Kypca, IOCKOJbKY B KAaKOM-TO CMbICIE 3aaéT IOCJEI0BaTEIbHOCTh
u3yuyeHus: Marepuana. l3yueHwe CTENeHHOW, TOKa3aTeNnbHOH, JOrapupMHUUECKOW U
TPUTOHOMETPHUECKUX (YHKIMIA, WX CBOWCTB M TpadUKOB, HCHOIb30BaHUE (YHKUIUN IS
pelieHns 3a1ad U3 JAPYruxX y4eOHBIX NPEIMETOB U PEalbHOM JKHM3HHM TECHO CBSI3aHO KaK C
MaTEeMaTHYECKUM aHAJIN30M, TaK U C pEIIEHWEM YpaBHEHUI U HepaBeHCTB. llpu 3ToM Oosbinoe
BHUMaHue ynessieTcsi (OpMUPOBAHUIO YMEHHUS BbIpaxaTb (OpMyJaMU 3aBHCHUMOCTH MEXIY
pPa3IMYHBIMH  BEIIMYMHAMHU, WCCIEIOBATh TIOJYyYEHHbIE (YHKIIUU, CTPOUTh WX TpPaPUKH.
Marepuan 3TO coaep)KaTelbHOM JMHUM HAILEJICH Ha pa3BUTHE YMEHHUM U HAaBBIKOB,
MO3BOJIAIOIIMX ~ BbIpaKaTh 3aBHUCHUMOCTH MEXIy BeJIMUYMHAMH B pa3nu4yHod  Qopwme:
aQHAIMTUYECKOW, Trpaduueckod © cioBecHOW. Ero wu3ydeHwme CmnocoOCTBYeT pa3BHTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CHOCOOHOCTM K  OOOOLICHMIO M KOHKpETH3alluu,
HCIIOJIb30BAaHHIO aHAJIOTUH.

CopnepxarenpHas nuHUs «Havama mareMaTHdeckoro aHanau3a» IO3BOJISET CYIIECTBEHHO
paciUpuTh KPYyTr KaKk MaTeMaTU4YeCKUX, TaK U MPUKIAJAHBIX 33/a4, JOCTYIHBIX 00yYaroumMcs, y
KOTOPBIX MOSIBISIETCSI BO3MOKHOCTh MCCIIEIOBATh U CTPOUTH T'paduKu (YHKIIHM, ONpeneisTh ux
HauOOoJbIINe U HAUMEHbBIINE 3HAYEHUS, BBIYUCIATD MIomaan Guryp u oObEMBI TN, HAXOIUTh
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CKOPOCTM M YCKOpEHHs IpoleccoB. JlaHHas coxaepxkarenbHas JUHHUS OTKPHIBA€T HOBBIE
BO3MO)XHOCTH MOCTPOECHHUSI MAaTEeMAaTHUYECKHUX MOJENEeH peaNbHBIX CHUTyallui, HaXO0XICHHS
HAaWIy4dIllero peuleHusl B NPUKIATHBIX, B TOM YHCJIE COLMAIbHO-)KOHOMHUYECKUX, 3ajaydax.
3HAaKOMCTBO C OCHOBaMM MaTe€MaTH4YEeCKOrO aHajln3a CHOCOOCTBYET PAa3BUTHUIO aOCTPAKTHOIO,
(hopMabHO-JIOTMYECKOT0 U KPEaTUBHOTO MBIIUIEHUS, (JOPMUPOBAHUIO YMEHUN pacro3HaBaTh
NPOSIBJIEHUS] 3aKOHOB MaTeMaTHKU B Hayke, TeXHHKE M HMCKyccTBe. OOydaroniuecs y3HAIOT O
BBIIAIOIIMXCSL PE3yJIbTaTaX, IOJYYEHHBIX B XOJE pa3BUTHA MATEMAaTHKM KaK HAyKH, M HX
aBTOpax.

CopnepxarenpHo-MeTOINYECKas TUHUS «MHOXKECTBA U JIOTHKa» B OCHOBHOM IIOCBSIILIEHA
AJIEMEHTaM TEOPUU MHOKECTB. TeOopeTHKO-MHOKECTBEHHBIE IPECTABICHUS IPOHU3BIBAIOT BECh
KypC HIKOJIBHON MaTeMaTWKH U MpeJiaratloT HanboJiee YHUBEPCAIBHBINA S3bIK, 00bEIHHSIONINI
BCE pa3lenabl MaTEeMATHKM M €€ MPWIOKEHHW, OHU CBS3bIBAIOT PAa3HbIC MaTEMaTH4ECKHE
JUCHMIUTMHBL B enuHoe 1enoe. [loaToMy BaXHO JaThb BO3MOXKHOCTH IIKOJIBHHUKY IMOHUMATh
TEOPETUKO-MHOKECTBEHHBIN A3BIK COBPEMEHHOM MAaTeMAaTHKM M HCIOJb30BaTh €ro s
BBIPAKEHUS] CBOUX MBICIICH.

B kypce «Anre6pa u Havana MaTeMaTHYECKOTO aHAJIM3a» MPUCYTCTBYIOT TAKKE OCHOBBI
MaTeMaTHYECKOTr0 MOJICIMPOBAHUS, KOTOPbIE MPHU3BaHbI CPOPMUPOBATH HABBIKM IMOCTPOCHUS
MOJIeNIe peaNbHbIX CUTYallUi, UCCIIEJOBAHUS 3TUX MOJENEH C MOMOIIBIO anmnapara aireopsl u
MaTEMaTHUYECKOr0 aHalW3a M MHTEpHpeTalu IOIY4YEHHBIX pe3ynbTaroB. Takue 3aaaHusd
BIJIETCHBl B KaXXIbI W3 PA3feiOB IIPOrpaMMBbI, IOCKOJIBKY BECh MaTepual Kypca HIMPOKO
UCIIOJIb3YETCS JUI pelIeHHs] MPUKIaHbIX 3a1ad. [lpu perennn peaabHbIX TPAKTHUECKUX 3a/1a4
yuyaliydecss  pa3BHUBalOT  HAONIONATENBHOCTh,  YMEHHME  HAaXOOUThb  3aKOHOMEPHOCTH,
abCTparupoBaThCs, HUCIOJNb30BaTh aHAJIOTHIO, 00O00INAaTh W KOHKPETU3UPOBaTh MpoOJIeMy.
JleaTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB PEIICHUS TNPHUKIATHBIX 337a4 OpraHu3yeTcs B
npoliecce U3y4eHHs BceX TeM Kypcea «Anredpa 1 Hadajga MaTeMaTHYeCKOTO aHAIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE
B yueOHOM I1aHe Ha n3ydeHue Kypcea ajreOpbl M Hadyaa MaTEMAaTH4YECKOTO aHaIu3a Ha 0a30BOM

ypOBHE OTBOAMUTCS 2 yaca B Heaento B 10 kinacce u 3 yaca B Henelnto B 11 kiacce, Bcero 3a Ba
roja ooydyenust — 170 gacos.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KIIACC

Yucna v BbIYMCICHUSA

Parnonanbhele uncia. OOBIKHOBEHHbIE U JECATUYHBIE APOOH, IMPOLEHThI, OECKOHEUHbIE
nepuopuyeckue  apodu. Apudmernueckue omnepauud € palMOHAIBHBIMU  YHCIIAMHU,
npeoOpa3oBaHusl YMCIOBBIX BblpakeHUH. llpumeHeHue apoOeil M MPOLEHTOB JUIS peIIeHUs
IIPUKJIAIHBIX 3a7ja4 U3 Pa3IMUHBIX OTpaciiel 3HaHUH U peaJIbHOM JKU3HHU.

JlelicTBUTENbHBIE YHCTa. PamuoHanbHBlE W HMppaloOHAIbHBIE yucia. Apudmernueckue
OIepaluy C JIeHCTBUTENBbHBIMU YHcaaMu. [IpuOnmkEéHHbIE BEIYUCIICHHS, MTPABUIa OKPYTJICHHS,
MPUKUAKA U OLIEHKA pe3yJIbTaTa BHIYMCICHUH.

Crenenp ¢ nensiM mokazareiaem. CtangapTHas GopMa 3amucH JIeUCTBUTEIBHOTO YHUCIA.
Hcnonb3oBanue mnoaxofismed (GopMbl 3amucu  JIEHCTBUTENBHBIX YHCENl JJS  peIIeHUs
IIPAKTUYECKUX 3a7a4 U IIPEICTABICHUS JaHHbIX.

Apudmernueckuil KOpeHb HaTypanbHOW crTemeHu. JleHcTBus ¢ apudmMeTHuecKuMu
KOPHSIMHM HaTypaJbHOW CTEIICHMU.

CuHyC, KOCUHYC U TaHI€HC YMCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC, apKTaHI'€HC
YHUCJIOBOI'O apryMEHTA.

YpaBHeHHs U HEPABEHCTBA

ToxnecTBa U TOKIECTBEHHbIE IPE0OpPa30BaHUSI.

IIpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETPUYECKUE
(hopMyIIBI.

VYpaBHeHHE, KOpeHb ypaBHEHMs. HepaBeHCTBO, pelleHne HepaBeHCTBa. MeTton
UHTEPBAJIOB.

Pemenue nensix 1 JpoOHO-pallMOHAIBHBIX YPAaBHEHUIN 1 HEPABEHCTB.

Pemenne nppanvoHaNbHBIX YPABHEHUN U HEPABEHCTB.

Pemenne TpuroHoMeTpUYECKUX YPAaBHEHHM.

[IpumeHeHue ypaBHEHHUI U HEPaBEHCTB K PEILIEHUIO MaTeMaTUYECKUX 3a7ad M 3ajaad u3
pa3nYHbIX 001acTe HayKH U peanbHOM KU3HHU.

DYyHKUNH U TPaPUKH

@yuk1ws, cnocoOsl 3aganus GyHkuu. I'paduk Gpynkumn. Bzanmuo oOpaTHblie GyHKINU.

OO6nactp ompeneneHuss 1 MHOXXeCTBO 3HadeHu Gpynkuuu. Hymn ¢ynxmun. [IpomexyTku
3HAKOTIOCTOSIHCTBA. YETHBIE U HEUETHBIE (PYHKITHH.

CrenenHas (yHKIUS ¢ HATypaJdbHBIM M IIeNBIM TOKa3aTeneM. EE cBoiicTBa u rpaduk.
CaoiicTBa 1 rpaduK KOPHSI 71-0i CTETICHH.

TpuronomeTrpuyeckass OKpPYXHOCTb, OINpEJEICHUE TPUTOHOMETPUUYECKUX (PyHKUIUH
YKCIIOBOTO apryMEHTA.

Havaja maTeMaTH4eCKOro aHaJIHM3a

[TocnenoBareabHOCTH,  CIMOCOOBI  3aJaHusl  IOCHENOBaTeIbHOCTEH.  MOHOTOHHBIE
II0CJIEI0BATEIBHOCTH.

Apudmerndeckass W TeOMETpHUUYECKass  Mporpeccud. beckoHeyHo — yObIBaromias
reomerpuueckas nporpeccus. CyMma OECKOHEYHO yOBIBArOIIEH IreOMETPUYECKO Mporpeccuu.
@opMyna CIOXKHBIX HPOLEHTOB. VCIonb30BaHME NPOrPECCUM I PELICHHs PEAbHBIX 3a]a4
IIPUKJIATHOTO XapaKTepa.

MHuoxecTBa M JIOTHKA



MHoecTBO, onepanuu HaJl MHoxecTBamu. [lnarpammel Oiinepa—Benna. [Ipumenenne
TEOPETUKO-MHOKECTBEHHOI'O aIapara JUisl OIMCAaHUs pPeajbHbIX IPOLECCOB W SBICHUM, NpHU
pelIeHnN 3a7a4 U3 JPYruxX y4eOHbIX [IPEIMETOB.

Omnpenenenune, Teopema, CI€ICTBUE, T0OKA3aTEILCTBO.

11 KITIACC

Yuciia 1 BbIYUCICHUA

Hatypanbsble u nensie uncina. [Ipu3Haku JeNMMOCTH LIEIBIX YUCEN.

Crenenb ¢ paluoOHaIbHBIM MOKa3aTeraeM. CBOMCTBA CTETICHH.

Jlorapudm uucna. /lecaTnynble U HaTypaIbHbIE JOTapU(PMBI.

YpaBHeHHs U HEPABEHCTBA

[Ipeobpa3oBanue BbIpaXXeHHM, COepKaLUX Jorapru(msl.

IIpeoOpa3oBaHue BBIpAKEHUH, COAECPIKALIMX CTENCHH C PAllMOHAIBHBIM MOKA3aTeJIeM.

IIpyMepBl TPUTOHOMETPUYECKUX HEPABEHCTB.

IlokazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEeHHUs] U HEPABEHCTBA.

Cucrempl TUHEMHBIX ypaBHEHMH. PerieHue NpHUKIaIHBIX 3aady C MOMOIIBIO CHCTEMBI
JIMHEHHBIX YPaBHEHUMN.

CucteMsl 1 COBOKYITHOCTH PallMOHAIbHBIX YPAaBHEHUIN U HEPABEHCTB.

[IpuMeHeHHEe ypaBHEHHH, CHCTEM M HEPABEHCTB K PEUICHUI0 MATEMATHMYECKUX 3a7a4 U
3aj]a4d U3 pa3IMuHbIX 00JacTell HAyKU U peaJbHOM KU3HU.

DOYyHKUMH U TPaPUKH

Oynkiusa.  Ilepuonuueckue  Qynkuuu. IIpomMeXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
Maxkcumymbl 1 MUHUMYMBI (yHKiuu. HauOosnbinee M HauMmeHblliee 3HaYyeHHE (YHKIHMU Ha
IIPOMEIKYTKE.

Tpuronomerpuueckre GyHKINH, UX CBOMCTBA U rPadUKH.

[TokazarenbHas u gorapudmuueckas QyHKINU, KX CBOMCTBA U IpadUKH.

Hcnonb3oBanue rpadukoB GyHKIUHN 1715 peLIeHHUs] YPaBHEHUM U JIMHEWHBIX CUCTEM.

Hcnonb3oBanue rpagukoB (QyHKUUI A7 MCCIeIOBaHMS IPOLECCOB U 3aBUCHUMOCTEH,
KOTOpPbIE BO3HUKAIOT P PEIIEHUH 3a/1a4 U3 APYTUX y4EOHBIX MPEAMETOB U PealbHOM KU3HHU.

Havana maTeMaTH4eCKOro aHaJIu3a

HenpepbiBHble pyHKIMU. METOA HHTEPBAIOB JJIs pEIICHUs] HEPABEHCTB.

[TpousBonnas Gpynkuun. ['eomerprueckuii 1 GU3NIECKUN CMBICT TIPOU3BOTHOM.

[Tpou3BonHbIe 3r1eMEHTApPHBIX (QYHKIHMA. DOPMYIIBI HaXO0XKIEHHUS MPOU3BOAHON CYMMBI,
MIPOM3BEICHUS U YaCTHOTO (PYHKIIMA.

[IpumeHneHne npou3BOIHOMN K MCCIEA0BAHUIO (PYHKIIMI HA MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxxnenne HauOoJbIIero 1 HAMMEHbIIETo 3HaYeHUs (YHKIIMN Ha OTpE3Ke.

IIpuMeHeHHe NPOU3BOMHOM Il HAXOXACHHUS HAWIY4lIero PEUICHWs B IPHUKIAJHBIX
3ajjavax, JJs OnpeeNieHHst CKOPOCTH Mpoliecca, 3aJaHHOro GopMyII0i UiTH rpauKoM.

IlepBooOpa3nas. Tabnuna nepBooOpasHbIX.

WuTerpan, ero reoMeTpuyeckuid M (PU3NYECKUI CMbICI. BbluncieHue HHTErpanga 1o
dbopmynie Hetorona—JleliOHmIA.



INJIAHUPYEMBIE PE3YJIBTATBI
OcBoenne y4yeOHOTO mpenmera «MareMaTHKa» TOJDKHO OOECTeYMBaTh JOCTH)KEHHE Ha
YpPOBHE CpeIHero ooOmero o0pa3oBaHUsl CICAYIONIMX JUYHOCTHBIX, METalpPEIMETHBIX U
MIPEeIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB:

JUYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTrpamMmbl yueOHOro mpenmera «MaTemaThkay
XapaKTepU3yTCs:

I'paxxnanckoe BocriMTaHue:

c(OPMUPOBAHHOCTHIO TPAXKJAAHCKOW TMMO3UIUK OOyYaromerocs Kak AaKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHUIHCKOTO OOIIECTBA, MPEACTABICHUEM O MAaTEMaTHYECKUX OCHOBAX
(YHKITMOHUPOBAHUS PA3IMIHBIX CTPYKTYp, SBICHHUM, NPOIEAYyp TpPaKIaHCKOTO oO0IIecTBa
(BBIOOPHI, OMPOCHI M Tp.), YMEHHEM B3aUMOJEHCTBOBATH C COIMAIBHBIMH HMHCTHTYTaMU B
COOTBETCTBHUH C X (DYHKIIUSIMHU U HA3HAUCHHUEM.

[TatpuoTrueckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCHICKON TPa)KTAHCKOW UACHTUYHOCTH, YBAKEHUS K MPOILIOMY
U HACTOSIIEMY POCCHUUCKOM MaTeMaTHUKHU, IIEHHOCTHBIM OTHOILIEHHEM K JOCTHXKEHUSIM
POCCHUICKAX MAaTeéMaTUKOB M POCCHUMCKOM MATEMAaTHYECKOM IIKOJbI, K HCIOJb30BAHUIO 3THUX
JTOCTIDKEHHUI B IPYTUX HAyKaxX, TEXHOJIOTHSX, cpepax IKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOTO BOCITUTAHUS:

OCO3HAaHUEM JIYXOBHBIX IICHHOCTEH POCCHMCKOTO Hapoaa; cHOpMUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHMS, dTUUECKOTO IMOBEJICHUS, CBI3aHHOTO C MPAKTUYECKUM MPUMEHEHHEM
JNOCTH)KEHUM HAyKU W JI€ATEIbHOCThIO YYEHOT0; OCO3HAHMEM JIMYHOTO BKJIAJa B MOCTPOEHUE
YCTOHYHUBOTO Oy IyIIEro.

OCTETHYCCKOEC BOCIIUTAHHUE:

ACTETUYECKUM  OTHOUIEHWEM K  MHUpPY, BKJIIOYas ACTETHUKY  MAaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, PEIICHUH, PACCYKIACHUN; BOCHPUHUMYHMBOCTHIO K
MaTeMaTUYeCKUM acTleKTaM Pa3UYHbIX BUJIOB UCKYCCTBA.

dusnueckoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO yMEHHUS TPUMEHITh MaTeMaTHYeCKHEe 3HAHUS B HWHTEpecax
3I0pOBOTO M 0e€30macHOro oOpasza KM3HU, OTBETCTBEHHOTO OTHOIICHHSI K CBOEMY 3I0POBBIO
(3mopoBoe muTaHue, cOaTaHCUPOBAHHBIA PEKUM 3aHSATHI M OTIbIXa, peryisapHas (uznueckas
aKTUBHOCTH); (DM3MUECKOTO COBEPIICHCTBOBAHUS, MPHU 3aHATHIX CHOPTHUBHO-030POBUTEIHLHOM
JESITEIEHOCTHIO.

TpynoBoe BociuTaHueE:

TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IICHHOCTH TPYIOTIOOMUS; WHTEPECOM K Pa3InIHBIM
chepam npodhecCHOHATBHON NEeATeILHOCTH, CBSI3aHHBIM C MAaTeMaTUKOW W €€ MPUIOKESHUSIMH,
YMEHHEM COBEPINAaTh OCO3HAHHBIM BBHIOOp Oyaymiel nmpodeccuu U peaan3oBbIBaTh COOCTBEHHBIC
KU3HEHHBIC IIJIaHBl; TOTOBHOCTHIO M CIIOCOOHOCTHIO K MaTeMaTHYeCKOMY OOpa30BaHUIO H
caM000pa30BaHUI0 Ha TMPOTSHKEHUU BCEH JKU3HU; TOTOBHOCTHIO K AaKTHBHOMY Y4YacTHIO B
pElIeHUH TPAKTUYECKUX 3a]]a4 MaTeMaTHYECKON HAPaBICHHOCTH.

DKOJIOrMYeCKOE BOCIIUTAHHC:

c(hOPMHUPOBAHHOCTHIO JKOJIOTHUECKOW KYJIbTYphl, TOHHMMAHUEM BJIUSHUSA COIMAIBHO-
SKOHOMHUYECKUX TPOILIECCOB HA COCTOSIHUE MPUPOJHOW W COIHAIBHOW Cpeabl, OCO3HAHUEM
MIO0AJBHOTO  XapakTepa  OJKOJOTMYECKHMX MpoOjieM; OpHUeHTalMe Ha  IpUMEHEHHUE



MaTeMaTHYECKUX 3HAHMUHU I pelIeHUs 3a]lad B 00JaCTH OKPY)KAIOLIEH cpenbl, MIaHUPOBAHUS
ITIOCTYTKOB ¥ OLICHKH X BO3MOKHBIX IOCIIEACTBUN ISl OKPY KAIOLIEN CPEIbI.

[leHHOCTH HAyYHOTO MTO3HAHMSL:

c(OpPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOLIECTBEHHON MPAKTUKH, TOHMMAaHUEM MaTeMaTHYeCKOl HayKu Kak chepsl
YEJIOBEUECKOU NIEATENIbHOCTH, 3TAOB €€ Pa3BUTHA U 3HAYMMOCTH JJIsl Pa3BUTHUS LUBUIIN3AIUY;
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKHM M MaTeMaTUYEeCKON KyJIbTYpOHl Kak CpPEICTBOM IO3HAHUS
MHpa; TOTOBHOCTBIO OCYLIECTBJIATH IPOEKTHYI0 U  HCCIIENOBATEIbCKYIO JEATEIbHOCTh
VHJUBUIyaJIbHO U B IPYIIIIE.

METANIPEAMETHBIE PE3YJIbTATbBI

MertamnpeamMeTHbIe pe3yIbTaThl OCBOSHHS MPOrpaMMBbl y4eOHOTO npenmeTa «MaremaTukay
XapaKTepU3ylTCsd  OBJAJCHUEM  YHUBEPCAJIBHBIMU  HO3HAGAMENbHLIMU  OCUCMBUAMU,
VHUBEPCANbHLIMU ~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCANbHOIMU — Pe2YIAMUSHbIMU
oelicmsusimu.

1) Vuusepcanvuvie nosnasamensnuie oeiicmaus, obecneuusarom gopmuposanue 6a308vix
KOZHUMUBHBIX NPOYeccos 00yyaiowuxcs (0ceoeHue memooos NOZHAHUSA OKPYICAIOWe20 Mupa,
npUMeHeHue 102UYeCKUX, UCCIe008amenbCKUX onepayull, yMeHui pabomams ¢ ungopmayuel).

ba3oBele Tornueckue 1eUCTBU:

e BBIIBJIATH U XapaKTEPU30BATh CYIIECTBEHHbIC MPU3HAKM MATeMaTHUYECKUX OOBEKTOB,
MOHSATHH, OTHOUICHUH MEXIy IMOHATUSMH; (HOPMYITHUPOBATH OIPEICIICHUS MOHATHH;
YCTaHABJIMBAThH CYIIECTBEHHBIH MPU3HAK KJIACCH(HUKAINN, OCHOBAHHS JJIs1 0000IeHNs
Y CpaBHEHUs, KPUTEPUU IIPOBOJMMOI0 aHAIN3A;

® BOCIPUHHMATH, (HOPMYITUPOBATh U MPEOOPA3OBBIBATH CYKICHHS: YTBEPAUTEIbHBIE U
OTpULIATEINIbHBIC, €TUHUYHBIE, YACTHBIE U O0ILUE; YCIOBHBIE;

®  BBIIBIIATH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U TIPOTUBOpEYHs B (haKTax,
JAHHBIX, HAaOJIONEHMAX M YTBEPXKACHUSX; Hpe/ularaTb KPUTEPUM Ui BbISIBICHUS
3aKOHOMEPHOCTEN ¥ IPOTHUBOPEUMIL;

e JenaTh BHIBOJBI C HMCIIOJB30BAaHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOUEHU N, YMO3AKITIOUCHUI IO aHAJIOTHUH;

® [IPOBOJUTH CAMOCTOSITENIFHO JIOKA3aTeIbCTBA MATEMATHUECKUX YTBEPKACHUH (TIpsIMBbIE
U OT TMPOTUBHOIO), BBICTpaUBaTh apryMEHTALMIO, TPUBOJIUTH IPUMEPHl U
KOHTpIpUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BBIBOBI;

e BHIOWpaTh CrMoOco0 pemieHUs y4eOHOW 3aaaun (CpaBHHUBATh HECKOJIBKO BapHAHTOB
peleHus, BEIOUpaTh HanboIee NOAXOMAIIMNA C YUETOM CaMOCTOSATENIBHO BbIIEIEHHBIX
KPUTEPUEB).

basoBeie uccnenoBaTenbCKUe JeHCTBUS:

® [UCHOJb30BaTh  BONPOCHI ~ KAaK  HCCIIEAOBATENbCKUH  HMHCTPYMEHT  IO3HAHUS;
(dbopMyIHpOBaTH BONPOCHI, (PUKCHUPYIOIIME TPOTHBOPEUHE, MPOOIEMy, YCTaHABIUBATD
HUCKOMOE U JaHHOe, (OpPMHPOBATH THIIOTE3Yy, APryMEHTHPOBATH CBOIO IIO3UIHIO,
MHEHHE;

® [POBOJUTH CAMOCTOSITENIFHO CIUTAHWPOBAHHBIA HKCHEPUMEHT, HCCIEAOBAHHE I10
YCTaHOBIICHHIO OCOOCHHOCTEH MAaTeMaTHYeCKOTO OOBEKTa, SBICHUS, IpoIecca,
BBISIBIICHUIO 3aBUCHMOCTEH MEKAYy 00bEKTaMu, SIBICHUSIMH, IIPOLIECCAMU;



® caMoCTOATeNIbHO (OpMyIHpOBaTh OOOOIIEHHS W  BBIBOJABI IO  pe3yibTaTaM
MpOBEIEHHOTO HAOIIOACHMSI, UCCIEAOBaHMUs, OIICHUBATh JOCTOBEPHOCTh MOTYYEHHBIX
PE3yNIbTAaTOB, BHIBOJOB U 00OOIICHHIA;

® [POTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAK)KE BBIABUTaTh MPETOI0KEHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pabora ¢ nadopmarmeii:

® BBIABIATH AePUIUTHI WH(GOPMAIIMH, JAHHBIX, HEOOXOTUMBIX AJII OTBETa HA BOIIPOC U
JUTSL PEIIICHUS 3a1a4H;

e BpIOMpaTh WHGOPMAIMIO U3 HCTOYHUKOB PA3IUYHBIX THUIIOB, AaHATU3UPOBATH,
CUCTEeMATH3UPOBATh U WHTEPIPETHPOBATH MHPOPMAIUIO PA3IMYHBIX BHIOB U (hopm
MIPEICTABJICHHUSI,

® CTPYKTYpUpOBaTh HWHGPOpPMAIUIO, TMPEACTaBIATH €€ B  pPa3NIU4yHBIX  (dopMax,
WILTIOCTPUPOBATH TpadUuecKy;

® OIEHUBATh HAAEKHOCTh HH(OPMAIMU MO CAMOCTOSTENHHO CPOPMYITUPOBAHHBIM
KPUTEPUSIM.

2) Vuusepcanvhvle KommyHuKkamugHnwle Oelicmsus, obecneuusaom c@opmuposaHHocns

COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.

Ob6menue:

® BOCIPHHHMATH U (OPMYJIUPOBATH CYKJICHHUS B COOTBETCTBUU C YCIOBHUSIMH U TICIISIMHU
OOIIEeHHS, SICHO, TOYHO, T'PAMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX H
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO XOAY PEIICHUs 3a/1a4u, KOMMEHTHPOBATh
MOJTyYEHHBIN PE3yJIbTaT;

e B Xoje OOCYXXJeHHs 3aJ]aBaTh BOIPOCHI 110 CYIIECTBY 00CYKIaeMOU TeMbI, MPOOIEMBI,
pemiaeMoil  3a7aud, BBICKA3bIBATh WJCH, HAICJICHHbIE HA TOUCK PEIIeHUs;
COMOCTABJIATh CBOM CYXACHHS C CYXICHUSMHU JAPYTUX YYaCTHHKOB JIMAiora,
OoOHaApyKUBaATh PA3IMYUE U CXOJCTBO IMO3HIINN; B KOPPEKTHOU Popme HopMyIHpoBaTh
pa3HOTIIacHs], CBOM BO3PAKEHUS;

® MPEACTaBIATH PE3yJbTaThl PEIICHUS 3aJa4d, IKCIIEPUMEHTA, UCCIEAOBAHUS, TPOCKTA;
CaMOCTOSITENILHO BBIOWpPATh (OpMAT BBICTYIUICHHSI ¢ YYETOM 3aqad TpPE3CHTAIUA U
0COOEHHOCTEH ayIUTOPHH.

CoTpyaHHUYECTBO:

® [IOHMMATh M HUCIOJB30BaTh MPEHMYIICCTBA KOMAHIHON W WHAMBUAYyAIbHOH PabOTHI
IpH  pEIIeHWH YYeOHBIX 3aja4; MNPUHUMATH Ieb COBMECTHOW JICATEIHHOCTH,
IUTAHUPOBATh OPTraHU3alMI0 COBMECTHOM paboThl, pacmpenensTb BHIBI padoT,
JIOTOBapUBaThCSA, OOCYXKIaTh MpPOLECC U pe3yldbTaT paboThl; 0000maTh MHEHHS
HECKOIBKHX JIIOJICH;

® y4acTBOBAaTh B IPYMIOBBIX popmax paboThl (00CykaeHNs, 0OMEH MHEHUM, «MO3TOBBIE
MITYPMBD) W WHBIC); BBHIMOIHITH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOU
JCUCTBUSI ¢ IPYTHMMHU YICHAMU KOMaH/Ibl; OLIEHUBATh KA4eCTBO CBOETO BKJIa/Ia B 00t
MIPOIYKT 10 KPUTEPHUSIM, CPOPMYITUPOBAHHBIM YIaCTHUKAMU B3aHMMOICHCTBYSI.

3) Vnusepcanvhvie pezynamuensle delicmsus, obecneyusaiom Gopmuposanue CMulCl08bIX

VCMAHOBOK U HCUSHEHHBIX HABLIKOS TIUUHOCHIU.

Camoopranuzanusi:



COCTaBJIAThH IUJIaH, AJITOPUTM PpEIICHUS 3aJaud, BBIOMpPATh CHOCOO peuIeHHs C Y4ETOM
MUMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHTHI PEHICHUH ¢ y4€TOM HOBOM WH(pOpMAIIUK.

CaMOKOHTpPOJIB:

e BJAJeTh HaBBIKAMH IIO3HABATENBHOW pEe(IEKCHH KaK OCO3HAHHUS COBEPIIAEMBIX
JNEUCTBUII M MBICIUTENBHBIX MPOLECCOB, UX pPE3yIbTaTOB; BIAJETh CHOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJS IpoIecca M pe3yJibTaTa pPElICHUs MaTeMaTH4EeCKON
3aJa4y;

® NPEABUAETH TPYAHOCTH, KOTOPhIE MOTYT BO3HMKHYTh IIPU PEIICHUM 33]1a4d, BHOCUTH
KOPPEKTHBBI B JESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAaHHBIX, HalJICHHBIX
OLIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

® OLEHUBaTh COOTBETCTBUE pe3yjibTaTa LEAM M YCJIOBUAM, OOBACHATH MPUUYUHBI
JOCTIDKEHHMSI WM HEJOCTH)KEHHUS DPEe3yJbTaTOB JESATEIbHOCTH, HAaXOAWTh OILIUOKY,
JaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

MNPEJIMETHBIE PE3YJBbTATHBI
OcBoenune yueOHOTO Kypca «Anredpa W Hadajla MaTeMaTHYECKOTO aHAJIM3a» Ha YPOBHE
cpeanero o0miero oOopa3oBaHus AODKHO 00ECIeunBaTh TOCTHKCHUE CIEAYIONINX MPeIMETHBIX
00pa3oBaTeIbHBIX PE3YIIHTATOB:

10 KITACC

Yuciia 1 BbIYUCICHUSA

OnepupoBaTh MOHATHSIMU: PALMOHAIBHOE M JCHCTBUTENBHOE YHUCIIO, OOBIKHOBEHHAs U
JeCATUYHAs IPOOb, MPOIEHTEHI.

BoimonHATe  apudMeTndyeckue Omnepanudd ¢  palHoOHAIBHBIMH M JICHCTBUTEIHHBIMU
YHUCIIAMH.

BoinonuaTe npuONIMKEHHBIE BBIYMCICHUS, MWCIOJIBb3Ys IpaBWiIa OKPYIJIEHHUS, JAeNaTh
IIPUKUAKY U OLIEHKY Pe3yJIbTaTa BHIYMCICHUM.

OnepupoBaTh MOHATUAMU: CTENEHb C LIEJbIM ITOKa3aTesieM; CTaHIapTHas (opMma 3alucH
JeWCTBUTENHFHOIO YHCiIa, KOPEHb HATypajbHON CTENEHM; HUCIOJIb30BaTh MOIXOASIIYI0 (Gopmy
3aIMCHU NEUCTBUTEIIBHBIX YUCEII Ul PELICHUS IPAKTUYECKUX 3a/1a4 U IPEICTABICHUS JaHHBIX.

OnepupoBaTh MOHATUSIMU: CHUHYC, KOCHHYC M TaHI€HC IPOU3BOJIBHOIO  YIJIa;
MCTIOJIb30BATh 3aKCh IPOU3BOJIBHOIO YIJIa Yepe3 0OpaTHbIE TPUTOHOMETPUYECKHE (DYHKITHH.

YpaBHeHHs U HEPABEHCTBA

OnepupoBaTh NOHATUSAMU: TOXKJIECTBO, YpPaBHEHUE, HEPABEHCTBO; LIEJ0€, pallOHAIbHOE,
UPPALMOHAIILHOE YPaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPAaBHEHUE;

BbimonHATe  mpeoOpa3oBaHMs ~ TPUTOHOMETPUYECKMX ~ BBIDAKEHMM W peliaTth
TPUTOHOMETPUYECKUE YPABHEHUS.

BrimonsaTe npeobpa3zoBaHus LEbIX, pAllMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAKEHUH U
penaTh OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHAIBHBIX U MPPALlMOHAIBHBIX YPABHEHUI U HEPABEHCTB.

IIpuMeHATH ypaBHEHHs W HEPAaBEHCTBA Ul PELICHUS MAaTeMATHYECKUX 3a7ad U 3a7ad U3
pa3IMyYHbIX 00JacTel HayKu U pealbHOM JKU3HH.

MonenupoBaTh pealbHble CHUTyallUd Ha $3bIKE aiureOpbl, COCTaBJISATh BBIPAKEHUS,
YPaBHEHHs, HEPAaBEHCTBA IO YCIOBUIO 3aJaud, HCCIENOBATh IOCTPOCHHBIE MOJCIU C
HCIOJIb30BaHUEM allapaTa ajareopsl.
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DYyHKUMH U TPaPUKHU

OnepupoBarh MOHATHAME: (YHKIIHSI, CITIOCOOBI 3a/1aHusl (YHKITUH, 00JIACTh OINPEICIICHUS
¥ MHO>KECTBO 3Ha4eHUH QYHKINH, rpaduK QyHKINH, B3AUMHO 00paTHBIE (PYHKITUH.

OnepupoBaTh MOHATHSAMH: YETHOCTb U HEYETHOCTh (PYHKIHUHM, HYIH (yHKUIUH,
MIPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonk3oBatek rpaduku GyHKIUN A peLICHUS YpaBHEHHI.

Ctpouth M 4HMTaTh TpadUKU JTHHCHHOW (PYHKIIMH, KBAAPATUYHOW (YHKIIMH, CTECTICHHON
(YHKIINU C LENbIM MTOKa3aTeNIeM.

Hcnonb3oBate rpaduku GYHKIMN U UCCIIEAOBAHUS MPOLIECCOB U 3aBUCUMOCTEH MpHU
peleHnn 3a1ad U3 APYruxX y4eOHBIX MPEAMETOB W PEajbHOM JKM3HHU; BBIpAXKATh (OpMyIaMu
3aBUCHUMOCTH MEK/y BETUYHHAMHU.

Hauyana maTeMaTnuyeckoro anajaimsa

OnepupoBaTh MOHATHSMH: IOCJIEIOBATENBHOCTb, apudmMeTnyeckas U TreoMeTpudecKas
MIPOTPECCHUH.

OnepupoBaTh NOHATUSAMU: OECKOHEYHO yObIBaIoIas reoMeTpuUuecKas Mporpeccus, cymma
0ecKOHEeYHO yOBIBAOIIEH reOMETPUUECKOI TPOrPECCHH.

3amaBaTh MOCIIEI0BATEILHOCTH PA3IMYHBIMU CLIOCOOAMH.

Hcnonb30BaTh CBOMCTBA MOCIEA0BATENBHOCTEN M MPOTPEecCHil JUIsl pelIeHUs] peabHbIX
3a]1a4 MPUKJIaJHOTO XapaKTepa.

MHo:kecTBa H JIOTHKA

OnepupoBaTh MOHATHIMH: MHOXKECTBO, ONEpallMH HaJl MHOKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapaT JUisl OMHCAHUS PEATbHBIX MPOILIECCOB
U SIBJICHU, IPU PEIIeHUH 3a]1a4 U3 JPYTUX YUYEOHBIX MIPEIMETOB.

OnepupoBath NOHATHAMU: OIIPENEICHHUE, TEOPEMA, CIEACTBUE, 10KA3aTEIbCTBO.

11 KJIACC

Yuciia 1 BbIYUCICHUA

OnepupoBaTh NOHATHUAMU: HATypaJlbHOE, II€JI0€ YHCIIO; HCIIOJIb30BATh MPU3HAKU
JEJIMMOCTH LIEJIBIX YUCEIl, PA3JIOKEHHUE YKCIIa Ha IIPOCTHIE MHOXKUTEIH U1 PELICHMS 3a/1a4.

OnepupoBaTh MOHATHEM: CTEIIEHD C PALMOHAIBLHBIM ITOKA3aTEIEM.

OnepupoBaTh NOHATUSAMHU: JIOTrapu(pM YUCIIA, TECITUYHBIE U HATYPaJIbHbIC JIOTapU(pMBI.

YpaBHeHHS U HEPABEHCTBA

[IpuMeHsATH CBOMCTBa CTENEHW Uil MPeoOpa30BaHMsA BBIPAKEHHUI; ONEpUPOBATH
MOHATUSMU: IIOKA3aTeJIbHOE YPAaBHEHHWE M HEPABEHCTBO; pEIIATb OCHOBHBIC  THIIBI
ITOKa3aTeJIbHBIX YPABHEHUI 1 HEPABEHCTB.

BemonHATe TipeoOpa3oBaHUs BBIPAKEHHA, COIAEPKAINIUX JIOTapu(MBI; ONEPUPOBATH
HNOHATUAMM: JIOTapu(PMHUUECKOE YPABHEHHUE U HEPABEHCTBO; peElIaTb OCHOBHBIE THIIbI
Jorapu(pMHUUECKUX YpPaBHEHUH U HEPABEHCTB.

Haxonuts penieHus npoCcTeUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBarh NMOHATUAMH: CUCTEMA JIMHEWHBIX YPABHEHUN U €€ PELIEHHE; MCIOIb30BaTh
CUCTEMY JINHEWHBIX YPAaBHEHUMU U1 PELIECHUs IPAKTUYECKUX 3a/1a4.

Haxonuts pemenus NpocTeUINX CUCTEM U COBOKYITHOCTEH PALIMOHAIBHBIX YPAaBHEHUH U
HEPABECHCTB.

MonenupoBaTh peanbHblE CHUTyallud Ha $A3bIKE ainreOpbl, COCTaBJISATh BBIPAKEHUS,
YPaBHEHHUs, HEPABEHCTBA U CUCTEMBI 110 YCIOBUIO 3a/1a4H, UCCIEA0BATh IIOCTPOCHHBIE MOJEIH C
UCIOJIb30BaHUEM allllapaTa ajareopsl.
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DYyHKUMH U TPaPUKHU

OnepupoBarh TOHATHSAMH: TepUOIUYECKass (QYHKIUS, MPOMEKYTKH MOHOTOHHOCTH
(GyHKINH, TOYKH SKCTpeMyMa (YHKIHMH, HauOOJblIee M HAaMMEHbIIee 3HA4eHUs (YHKIUU Ha
IIPOMEKYTKE; NCIOIb30BATh MX JJIS UCCIIEI0BAHUS (DYHKLINH, 3aJaHHON rpadukom.

OnepupoBarb  NOHATUAMHU:  TpaduKU  TOKa3aTeNbHOHM,  JorapupMuyecko U
TPUTOHOMETPUUYECKUX (PYHKIMI; n300pakaTh X Ha KOOPAUHATHON IJIOCKOCTH M UCIOJIb30BaTh
JUIS PEILICHUS] yPAaBHEHUI U HEPABEHCTB.

N300pakaTh Ha KOOPIMHATHOM IUIOCKOCTH TpaduKH JHHEHHBIX ypaBHEHHH U

HCIIOJIb30BATh UX VIS PELIECHUS CUCTEMBI JIMHENHBIX YPaBHEHUI.

Ucnonw3oBathk rpaduku (GyHKIHN I8 MCCIIEIOBAHUSA TMPOIECCOB W 3aBUCUMOCTEH W3
JPYTUX YYEOHBIX JUCLMILINH.

Havaja maTeMaTH4YeCKOro aHaJIu3a

OnepupoBaTh  MOHATHSIMHM:  HENpepbiBHas  (QYHKIMs; NpPOU3BOAHAs  (YHKIUU;
UCIOJIb30BaTh T€OMETPUUYECKHN U (PU3UUECKUI CMBICT MPOU3BOIHOM JUIsl pellieHHs 3a1a.

HaxonuTe Npou3BOAHBIE 3JEMEHTApHBIX (YHKIMH, BBIUUCIATH IMPOU3BOJIHBIE CYMMBI,
MIPOM3BEACHUS, YACTHOTO (DYHKITHIA.

Hcnonb30BaTh NPOMU3BOJAHYIO Ui  HCCIelOBaHMA (YHKIMM Ha MOHOTOHHOCTH U
AKCTPEMYMBI, IPUMEHSITH PE3YIbTATHI UCCIIEAOBAHMS K TOCTPOSHHIO IPa(hUKOB.

Hcnonp30BaTh NPOU3BOIHYIO Ul HAXOXKICHHS HAWIY4YIIEro pPelleHusl B NMPUKIAAHbBIX, B
TOM YHCIIE COLIMAIBHO-ODKOHOMMUYECKUX, 3a1a4ax.

OnepupoBaTh MOHATHSAMH: TepBooOpa3Hash M HHTErpaj; MOHUMAaTh T'€OMETPUYECKUN U
¢bu3nueckuil CMbICI MHTErpana.

HaxonuThe nepBooOpasHble 3J€MEHTapHBIX (YHKIMHA; BBIYUCIATH MHTErpal 1no ¢opmyse
Herotona—JIeitOnuma.

Pemate nmpuknasHele 3a/1a4M, B TOM YUCIE COLMATBHO-3KOHOMHUYECKOTO M (PU3UUECKOTO
Xapakrepa, CpeIcTBaMU MaTEMaTHUECKOIr0 aHAJIN3A.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KITIACC
KonuyecTBo yacoB DJIEeKTPOHHBIE
Ne HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
Kourpoasnsie | IIpakTnyeckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
HCTBUTEIBHBIX YUCEIL. MOHAJILHBI
A . .t https://m.edsoo.ru/1568aba3
YpaBHEHUS U HEPABEHCTBA
) ®ynkiuu U rpaduku. CTENeHpb ¢ meIbIM 6 bubnuoreka [JOK
MoKa3areieM https://m.edsoo.ru/1568aba3
ApudmeTrdeckuii KOpeHb N—0# CTETICHH. bubnuoreka [JOK
3 18 1
HppanronanbHble ypaBHEHHs 1 HEPABEHCTBA https://m.edsoo.ru/1568aba3
o
4 Opl;’[ygl’le Tpuronome €CKHe 22 1 Brbmiorexa LIOK
TPUTOHOMETPHH. & PHIOHOMETPHACCIH https://m.edsoo.ru/1568aba3
YpaBHECHHUS
5 [TocnenoBaTebHOCTH U IPOTPECCUU 5 brbmnorexa LIOK
A porp https://m.edsoo.ru/1568aba3
6 [ToBTOpeHue, 06001IEeHNE, CHCTEMATH3AITUS 3 | bubmuorexa [JOK
3HAaHUU https://m.edsoo.ru/1568aba3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0
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11 KUIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHBbIE
Ne HanmenoBanue pa3ieiioB U TeM (uudposbie)
Kontpoabnbie | IIpakTnyeckue
n/u NMPorpamMMblI Bcero o0pa3oBaTejibHbIE
padoTbI padoTbI
pecypcsl
| o |
oxazare YHIIWEL LloRasate © https://m.edsoo.ru/f11c4afd
YpaBHEHUS U HEPABEHCTBA
, ﬁorapngMquCKaﬂ byHKIHS. . BuGmorexa LIOK
orapudpMUdECKUE YPaBHEHUS U
P yp https://m.edsoo.ru/f11c4afd
HEPaBEHCTBA
3 o T ) 1 BuGorera LIOK
p P p https://m.edsoo.ru/f11c4afd
HEPaBEHCTBA
but6mmoreka [{JOK
4 IT T 7 24 1
POUSBOAHEAL. T PUMCHCHHC HPOHSBOMHON https://m.edsoo.ru/f11c4afd
5 HuTerpan u ero npuMeHeHU 9 bubmorexa HOK
p p https://m.edsoo.ru/f11c4afd
bubmuorexa [JOK
7 12 1
6 Cucremel ypasrenui https://m.edsoo.ru/fl1c4afd
7 HatypanbHEble U 11e1bIe uncia 6 bubmorexa IOK
yp I https://m.edsoo.ru/fl1c4afd
g [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3 AT 18 ) but6mmoreka [JOK
3HAHUHN https://m.edsoo.ru/f11c4afd
OBILIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 6 0
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YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI JIJISI VYEHUKA

* MaremaTuka: anredpa u Hayaia MaTeMaTHYECKOTO aHalln3a, TeoMeTpus. Anredpa u
Hayaja MaremMaTudeckoro ananuza, 10-11 knaccel/ Anumos II.A., Komsrua FO.M., TkaueBa

M.B. u np., Akunonepnoe ob6mectso «M3narenpctBo «IIpocBemienne

METOAUYECKHUE MATEPUAJIBI VI YYUTEJIA
Metoanyeckue pekoMmenaanuu k yueouuky 1. A. Anumosa, 10. M. Konsaruna, H. E.
®énoposoit u ap. 10-11 xnaccer. Asropsl: H. E. ®€noposa. M. B. TkauéBa. 5-¢ usnanue,

crepeotunHoe Mocksa «IIpocsemenue» 2023

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

bubmuorexa [IOK https://m.edsoo.ru/

Bubnunoteka LLOK https://m.edsoo.ru/1568aba3

Bubnunoteka LUOK https://m.edsoo.ru/f11c4afd

POIII resh.edu.ru

http://schoolcollection.edu.ru
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