MNOSACHUTEJIBHAS 3AITUCKA

Pabouas mporpamma yueOHOrO Kypca «AnredOpa M Hadaja MaTeMaTHYECKOTO aHAJIH3a»
0azoBoro ypoBHs i odydaromuxcs 10 —11 kiaccoB pa3paborana Ha ocHoBe DenepalibHOTO
roCyJapCTBEHHOIO 00pa30oBaTeIbHOIO CTAaHIApTa CpeIHEro oouero odpa3zoBaHUs, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHMM, NMPeIbABIIEMBbIX K MaTeMaTHYeCKOMY OOpa3oBaHMIO, U
TPagUIMiA POCCHIICKOrO oOpa3zoBaHus. Peanmzamus mporpaMMmbl 00ECHIEUMBACT OBIAJCHHE
KIIFOYCBBIMU KOMIICTCHIIUAMHA, COCTABJIAIOIIUMMH OCHOBY IJid CaAMOPA3BUTHUA U HCEIIPCPLIBHOI'O
00pa30oBaHus, LEIOCTHOCTh OOLIEKYJIbTYPHOIO, JHUYHOCTHOIO M IIO3HABATEJIBHOIO DPAa3BUTHUSA
JUYHOCTH 00YYarOLIUXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayajna MaTeMaTH4YeCKOIO aHalIM3a» SIBJISETCS OJHUM M3 Hauboiee
3HAYMMBIX B MPOTPaMMe CTapIieil IIKOJbI, TTOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIIEYHBAET
MHCTPYMEHTAJbHYIO 0a3y /s HM3y4eHHs BCEX ECTECTBEHHO-HAYYHBIX KYypCOB, a C APYrou
CTOPOHBI, (QOPMHUPYET JIOTHYECKOE U aOCTpaKTHOE MBIIUICHUE Y4YalluXcsi Ha YpOBHE,
HE00XO0/IMMOM JJIsi OCBOCHHUSI KypcOB MH(GOPMATUKH, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH.
B pamkax gaHHOTO Kypca yJamruecs OBJIaJIeBal0T YHUBEPCAILHBIM S3bIKOM COBPEMEHHOM HAyKH,
KOTOpast (GOpMYJIHPYET CBOU AOCTHIKEHHS B MATEMaTHIECKOH (hopme.

Kypc anre6pbl 1 Hauas MaTeMaTHYECKOro aHaJlM3a 3aKJa/bIBa€T OCHOBY JUIsl YCIIELIHOTO
OBJIQJICHUSI 3aKOHAaMHM (U3UKU, XHUMUHM, OWOJIOTUM, TOHMMAHUS OCHOBHBIX TEHJEHIMH
HKOHOMHKH U OOIIECTBEHHOH JKMU3HU, IMO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX HU(POBBIX
¥ KOMITBIOTEPHBIX TEXHOJIOTHUSX, YBEPEHHO HCIIOJIIb30BaTh MX B MOBCEIHEBHOM XM3HH. B Toxe
BpeMs OBJIa/IeHUE a0CTPaKTHBIMHU U JIOTUYECKU CTPOTMMM MaTeMaTHUECKUMH KOHCTPYKLIHSIMHU
pa3BUBaeT yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTUHHOCTH YTBEP)KICHMS,
HCIIOJIb30BaTh 0000IlleHne ¥ KOHKpETH3aluio, abcTparupoBaHHE W aHAJOrHio, (opMHUpYET
KpPEaTUBHOE M KPUTHUYECKOE MBIIUICHHE. B X0/1e n3ydeHus: anreOpsl U Hadall MaTEMaTHIeCKOTro
aHaimu3a B CTaplleil 1IKoJie ydaliuecs MOJy4aroT HOBBIM ONBIT PEHICHUs NMPUKIATHBIX 3a1ad,
CaMOCTOSITENIFHOTO ~ TIOCTPOCHUS ~ MaTeMaTH4YeCKMX MOJENed pealbHbIX CUTyalluid u
UHTEPNpPETAlNK  TIONYYEHHBIX PEIIeHWH, 3HAKOMATCS C TPUMEpaMH  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEW B TpPHUPOJIE, HAYKE W B HCKYCCTBE, C BBLIAOIIUMUCS MaTeMaTHUYECKUMHU
OTKPBITUSAMH U UX aBTOPAMH.

Kypc o0namaer 3HauMTENbHBIM BOCHHMTATENBbHBIM MOTEHLHMAIOM, KOTOPBIH peaan3yercs
KaK yepe3 ydyeOHbI MaTepuai, CIocOOCTBYIOUINI (POPMUPOBAHUIO HAYYHOT'O MHPOBO33pPEHMUS,
Tak ®W depe3 crnenupuKky ydeOHOH JESITEIBHOCTH, TPEeOYIoIel CaMOCTOSTEIbHOCTH,
aKKypaTHOCTH, TPOJODKUTEIbHOW KOHIEHTpallud BHUMAaHMS M OTBETCTBEHHOCTH 32
MOJIy4YEeHHBIH pe3yibTar.

B ocHoBe Meromuku oOydeHHs anreOpe W HadalaM MaTeMaTHYeCKOTO aHAu3a JISKUT
NeSITeTHHOCTHBIN MPHHIIUT 00YYIEHUSI.

CrpykTypa Kypca «Anredpa 1 Hadaja MaTeMaTHYECKOTO aHAJIN3a» BKIIIOYAET CIEAYIOIINe
coJiepKaTelbHO-METOUYecKue JUHUU: «YUucna u BblUUCIEHUs», «DyHKIUM U TpaduKuy,
«YpaBHEHUS U HepaBeHCTBay», «Hauama MaTeMaTH4eckoro aHaim3a, «MHOKECTBAa U JIOTHKAY.
Bce ocHOBHBIE COmep)KaTebHO-METOMYECKUE JTMHUNA HM3YYaroTCs Ha TPOTSHKEHWH JABYX JIET
o0yuyeHMs B cTapuiel IIKoJe, eCTECTBEHHO JOMOJHSS JIpYr Apyra M IOCTENEHHO HaChIIasCh
HOBBIMM TeMaMHU M pa3genamu. JlaHHBIH Kypc SBISETCS HMHTETPATHBHBIM, MOCKOJBKY
o0bemuHAeT B cebe coaepKaHWE HECKOJBKHX MAaTeMaTHYeCKUX ITUCHUILIMH: anredpa,



TPUTOHOMETPUS, MATEMATUYECKUN aHAIN3, TEOPHsSI MHOKECTB U J1p. [1o Mepe Toro kak ydaniuecs
OBJIAJICBAIOT BCE Ooyiee MIMPOKMM MATEMATHUYECKHUM allllapatoM, y HUX TOCJIEeI0BATEIBHO
dbopMUpYeTCS U COBEPIICHCTBYETCS YMEHHE CTPOUTh MATEMAaTHYECKYI0 MOJIENb PEaTbHOM
CUTyalluu, MPUMEHITh 3HAHUs, MOJIy4eHHbIE B Kypce «AunreOpa M Hayalla MaTeMaTHYeCKOTro
aHaJIM3ay, A PELIEHUS CaMOCTOSTEIbHO C(HOpPMYIHpPOBAHHOW MaTeMaTHYECKOM 3ajqadd, a
3aTE€M UHTEPIPETUPOBATH MMOJYYECHHBIN PE3YJIbTAT.

ConepxxarenpHo-MeTOAMYECKass  JuHUS  «Yucna W BBIYMCIICHUS» — 3aBEpIlaeT
dbopMupOBaHHE HABBIKOB HCIOJB30BaHUS JEHCTBUTENBHBIX YHCEN, KOTOpOe ObLJIO HAyaTO B
OCHOBHOI1 mikoine. B crapuieil mikone ocoboe BHUMaHue yaemnseTcss (GOpMHUPOBAHUIO MPOYHBIX
BBIUMCIIUTEIFHBIX HABBIKOB, BKJIFOYAIONIUX B CcE0s HCIIONB30BAHHUE PA3IUYHBIX (HOpPM 3alucu
JICUCTBUTEIIBHOIO 4YHUCJA, YMEHHE pAalMOHAIBHO BBINIOJIHATH JCHCTBUS C HUMH, JeNaTh
OPUKUAKY, OIEHMBaTh pe3yiabTar. OOyuaromuecss MOJIy4aloT HaBBIKM HPUOIKEHHBIX
BBIUMCJICHHUM, BBITIOJHEHHUS JAEWCTBUH C YMCIAMH, 3alMCAaHHBIMH B CTaHIApTHON ¢opme,
WCIIOJIb30BaHMS MATEMATHYECKUX KOHCTAHT, OUCHUBAHMS YUCIOBBIX BBIPAKECHUM.

Jlunusa «YpaBHEHHS M HEPABEHCTBA» pEAU3YyeTCSd Ha MPOTSHKEHUU BCEro oOydeHHs B
CTaplled WIKOJe, MOCKOJbKY B KaXJOM paszJeie MporpaMMbl IPEIyCMOTPEHO pelIeHue
COOTBETCTBYIOIIUX 3aAa4. OOy4aromuecs: OBJIaeBalOT Pa3IMYHBIMU METO/IaMHU PEUICHHS LIEIBIX,
paIMOHATILHBIX, UPPAITUOHATIBHBIX, TTOKA3aTEIBHBIX, JIOTAPU(PMUICCKIX H TPUTOHOMETPHUICCKUX
YpaBHEHUM, HEPABEHCTB U UX CUCTEM. [lonydeHHbIE YMEHHS UCIIOIB3YIOTCS MPU UCCIECIOBAHUHI
GyHKIMI C TOMOIIbIO MPOU3BOIHOM, PEIICHUH MPHUKIAIHBIX 3a/ad M 3a]a4 Ha HaXOXXICHHE
HauOOJBIINX U HAUMEHbIIUX 3HaYeHUi GyHKiuu. [laHHas comepikarenabHasl TUHUS BKIIOYAET B
cebst Takke (OPMUPOBAHWE YMEHUH BBINONHATH pacu€Tel 1o (opmyrnaM, TpeodpazoBaHUs
LEJbIX, PalMOHAJIbHBIX, HPPAUMOHAIBHBIX WU TPUTOHOMETPUYECKHUX BBIPAKECHUH, a TaKkKe
BBIpQXXEHHH, COJEp)KAIIMX CTeNeHu W Jorapudmbl. braromaps u3ydeHuro anredbpandeckoro
MaTepuaia MPOUCXOIUT JaNbHEeNIee pa3BUTHE ATOPUTMHUECKOTO H a0OCTPAKTHOTO MBIIIICHUS
ydamuxcs, (GOpPMHUPYIOTCS HABBIKM JEAYKTHBHBIX PAacCyXIEHUH, pabOThl C CHMBOJBHBIMHU
dbopmamu, TpeICTaBIeHUsS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIC PAaBEHCTB M HEPABEHCTB.
Anre6pa npeanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI I PEHICHHs] IPAKTHUECKUX U €CTECTBEHHO-
Hay4HbIX 3324, HAIJSIAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK 3bIKAa HAYKH.

ConepkarenbHO-MeToAuuecKast TUHUS «DYHKIUKA U TpadUKu» TECHO TEPEIUIeTaeTCs C
JPYTUMHU JIMHUSIMH Kypca, TOCKOJbKY B KaKOM-TO CMbICIE 33Ja€T MOCIEI0BATEIbHOCTh
U3ydeHus Marepuana. lV3ydeHwe CTENeHHOW, TMOKa3aTenbHOW, Jorapudmuueckoil u
TPUTOHOMETPUYECKUX (PYHKUIUN, MX CBOWCTB M TpadUKOB, UCHONB30BaHUE (DYHKUMUN AIs
pelIeHsT 3a/lady U3 JPYrux y4eOHBIX MPEIMETOB W PEATbHOW JKM3HH TECHO CBSI3aHO KakK C
MaTEeMaTUYeCKUM aHAJIM30M, TaK U C PEIICHUEeM ypaBHEHUU W HepaBeHCTB. [Ipu sToM OosbIoe
BHUMaHUE yJensieTcss (GOPMUPOBAHUIO YMEHUS BbIpaxaTh (OpMylaMd 3aBHCHMOCTH MEXKIY
pa3IMYHBIMH BEIMYMHAMH, HCCIEAOBAaTh TIOIY4YCHHbIE (DYHKIHMH, CTPOUTh HUX TpaduKH.
Marepuasn 3TOH COAEpPKATEIbHON JIMHUM HAUEJIE€H Ha pPa3BUTUE YMEHHM M HaBBIKOB,
MO3BOJISIIOIIUX ~ BBIPAXKaTh 3aBHCHMOCTH MEXAY BEIMYMHAMH B  pasnuyHor  (dopwme:
AHAIUTUYECKOW, Tpadudeckod U cioBecHOH. Ero wu3yueHue cmocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTHM K  OOOOIICHHIO W KOHKPETH3allWH,
WCITOJIb30BAaHUIO aHAJIOTHH.

ConepxarenbHas JuHUS «Hadama MareMaTHYeCKOTO aHaliv3a» IMO3BOJSET CYHIECTBEHHO
pacIIMPHUTh KPYT KaKk MaTeMaTUYECKUX, TaK M MPUKIAAHBIX 331a4, JOCTYIHBIX 00yJaroIIUMCs, Y
KOTOPBIX TMOSIBISIETCSI BO3MOKHOCTH UCCIIEIOBATh U CTPOUTH Ipadukul (YHKIUH, OIPEACITATh UX
HauOOJbIIME U HAUMEHbBILNE 3HAYEHUS, BBIYUCIATD IJIoM@Aaau Guryp u oObEMBI Tel, HaXOIUTh



CKOpPOCTH U YCKOpeHHs mporeccoB. JlaHHas coaepxkaTeiabHas JIMHUS OTKPHIBAET HOBBIE
BO3MOKHOCTH TIOCTPOCHHMSI MAaTeMaTHYECKUX MOJENIEeH peallbHbIX CHUTYalluid, HaXOXICHUS
HAWJIY4lIero PELICHUs] B MPHUKIATHBIX, B TOM YHCIIE COIMAIbHO-2KOHOMHMUYECKHX, 3aj/layax.
3HaAKOMCTBO C OCHOBAaMHM MAaTE€MaTHYECKOI'0 aHajIM3a CIOCOOCTBYET Pa3BHTHIO aOCTPaKTHOTO,
(hOpMaIbHO-JIOTHYECKOTO M KPEATUBHOT'O MBIIUICHUS, (DOPMUPOBAHUIO YMEHHM pPAcIO3HABATh
MPOSIBIICHUSI 3aKOHOB MAaTEMAaTHKH B HayKe, TEXHUKE U HCKyccTBe. OOydaromuecs y3HAIOT O
BBIJIAIOLIUXCSl PE3yJbTaTax, MOJYYEHHBIX B XOJI€ Pa3BUTHS MaTeMaTHUKU KaK HayKd, M HX
aBTOpax.

ConeprkaresibHO-METOAMYECKast TuHUST «MHOXeCTBa U JIOTHKa» B OCHOBHOM IOCBSIIIEHA
AJIEeMEHTaM TEOPUHU MHOXKECTB. TeOpeTUKO-MHOXECTBEHHbIE MPEACTABICHUS IPOHU3BIBAIOT BECh
KypC IIKOJIBHOW MaTEeMAaTHKU U MPEIaraloT Hauboiee YHUBEPCATbHBINA SI3bIK, 00hEIUHSIIOMUN
BCE pa3fenbl MaTeMaTHMKU M €€ NPWIOKEHH, OHM CBA3BIBAIOT pPa3Hble MAaTEeMaTUYECKHE
JUCUUIIMHBI B enuHoe uenoe. I[loaromy BaxHO AaTh BO3MOYKHOCTh HIKOJIBHUKY ITOHUMATh
TEOPETHUKO-MHOKECTBCHHBIM SI3bIK COBPEMEHHOW MAaTeMAaTHUKH U HCIOJIb30BaTh €ro s
BBIPKEHHS CBOMX MBICIICH.

B kypce «AnreOpa u Hauanza MaTeMaTUYeCKOro aHalM3a» MPUCYTCTBYIOT TAK)K€ OCHOBBI
MaTEeMaTHYECKOr0 MOJICIMPOBAHMS, KOTOPBIC MPU3BAaHbI CPOPMHUPOBATH HABBIKK TOCTPOCHUS
MoOJIeJIel peabHBIX CUTYyallui, UCCIIEIOBAHUS 3TUX MOJEJICH C MOMOIIBIO armapaTa ajireopsl u
MaTEeMaTUYeCKOro aHajln3a W WHTEPIpETaluy TOJIYYEHHBIX pe3yiabTaToB. Takue 3amaHus
BIUIETEHbl B KaXJbli M3 pa3/elioB MPOTrpaMMbl, MOCKOJIbBKY BEChb MaTepHall Kypca IIHPOKO
UCIIOJIB3YETCS ISl pelIeHUsl MPUKIaAHbIX 3a1a4. [Ipu penieHun peanbHbIX NPAKTUYECKUX 3a/a4
ydamuecss — pa3BUBAIOT  HAONIOAATENIBHOCTh,  YMEHHME  HAXOJIUTh  3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, HMCIONB30BATh AHAIOTHIO, 0000maTh W KOHKPETH3HPOBATH IPOOIIEMY.
JestenbHOCTh MO (OPMHPOBAHHIO HABBIKOB DELICHUS MPUKIAJAHBIX 3a7ady OpPraHU3yercs B
mpolecce U3y4eHHs BCeX TEM Kypca «Anredpa u Havajga MaTeMaTHYECKOTO aHATH3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
B yueOHOM I1aHe Ha M3ydeHHUe Kypca anredpsl ¥ Hayall MaTeMaTHYeCKOro aHau3a Ha 6a30BOM

ypoOBHE OoTBOJIUTCA 2 Yaca B Henento B 10 kmacce u 3 yaca B Hezenmo B 11 kimacce, Bcero 3a isa
roja ooyuyenus — 170 gacos.



COJAEP)KAHHUE YYEBHOI'O KYPCA
10 KJIACC

Yuciia 1 BBIYUCICHUSA

Panmonanbupie uncina. OOBIKHOBEHHBIE U JIECATUYHBIE JPOOU, MPOLEHTHI, OECKOHEUHBIE
nepuonuveckue  apodu.  Apudmernueckue omepanud ¢ palMOHAIBHBIMU  YHCIAMH,
npeoOpa3oBaHusl YMCIOBBIX BblpakeHui. Ilpumenenue apoGeil M NPOLIEHTOB MJs pELICHUs
IIPUKJIAIHBIX 3a7a4 U3 Pa3IMYHBIX OTpaciied 3HaHUHI U peaIbHOM JKU3HH.

JleiicTBuTenpHbIe YKcna. PalmoHanbHBIE M WppallMOHAIBHBIC YHcla. ApuMeTHUecKue
olepanuu ¢ JACHCTBUTEIbHBIMH uuciamMu. [IpuOmmKkEéHHbIe BBIYUCICHUS, TIPAaBUIa OKPYTIICHHUS,
IIPUKUKA U OLICHKA Pe3YyJIbTaTa BEIYACICHUM.

Crenenpb ¢ nenbiM nokazateneMm. CranzapTHas gopma 3alucH JeHCTBUTENBHOIO YUCIA.
Hcnonp3oBanue moaxoismedl (GopMbl 3amucH  JCHCTBUTENBHBIX YHCEN IS PEHICHUS
IIPAaKTUYECKMX 3a/1a4 U IPEJCTaBICHUS JaHHBIX.

Apudmernueckuil KopeHb HaTypajlbHOW cTemeHu. JledcTBus ¢ apudmMeTndyecKkumMu
KOPHSIMHM HaTypaJbHON CTEIICHH.

CuHyC, KOCUHYC U TaHI€HC YHUCIIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOT'O ApryMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE IPE0OPA30BAHUS.

[Ipeobpa3oBaHne TPUTOHOMETPUUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUUECKUE
(bopMyIIBL.

YpaBHeHHE, KOpeHb YypaBHeHHMsA. HepaBeHCTBO, penieHue HepaBeHCTBa. Meton
WUHTEPBAJIOB.

Pemenue nensix v 1poOHO-pallMOHANIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemrenne nppanimoOHaNIBHBIX YPaBHEHNUN U HEPaBEHCTB.

Pelenre TpUroHOMETPUYECKUX YPABHEHUM.

[IpuMeHeHne ypaBHEHMI M HEPABEHCTB K PELIEHUI0 MAaTEMATUYECKUX 3aJad M 3a1ad U3
Pa3IUYHbBIX 00J1aCTe HayKU U peaJIbHOM JKHU3HH.

DyHKIUHN U TPaPUKH

OyHK1Ms, criocoosl 3ananus GyHkun. I'papux Gynxnun. Bzanmuo oOpatHblie GyHKINU.

OO6nacTp omnpeneneHuss 1 MHOXecTBO 3HaueHui ¢pynkuuu. Hynu ¢ynkuuu. [IpomexyTku
3HAKOIOCTOSHCTBA. YETHBIE 1 HEUETHBIE (PYHKITHH.

CrenenHast QyHKIMSI ¢ HaTypajdbHBIM U IENBIM moka3areneMm. EE cBoiicTBa u rpaduk.
CoiicTBa u rpaduk KOpHS N-0if cTeneHu.

TpuroHomerpudeckas OKpPYKHOCTb, OIpEAEICHUE TPUTOHOMETPHUUECKUX (YHKIUI
YHUCJIOBOTO APIyMEHTA.

Hayana maTemMaTHuecKkoro aHajimsa

[TocnenoBarenbHOCTH,  €cHOCOOBI  33JaHUsl  MOCTENOBATEIbHOCTEH.  MOHOTOHHBIE
IIOCJIEI0BATEIbHOCTH.

ApudmeTrnueckass U reoMerpuueckas —mporpeccud.  beckoHeuHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma 6eCKOHEUHO YOBIBAIOIIEH reoMeTpHUECKON MpPOTrpecCUu.
dopMyna CIOXKHBIX IIPOLEHTOB. Mcrosnb30BaHUE MPOrpeccuu Ul PELICHUS pEeabHBIX 3a4ad
IIPUKIIATHOTO XapaKTepa.

MHozkecTBa U JIOTHKA



MHo)kecTBO, onepanuu Haj MHOxecTBaMu. [{uarpammbl Diinepa—Benna. [Ipumenenne
TCOPCTUKO-MHOKCCTBCHHOT'O aIrmapara [Jisd ONHMCaHHA PCAJIbHBIX IPOLCCCOB U HBHCHHﬁ, npu
pELICHUHN 33/1a4 U3 APYTUX YIeOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CiaeICTBUE, 10Ka3aTEIbCTBO.

11 KUIIACC

Yucia 1 BBIYUCICHUSA

Hatypanbnble u nensle uncina. [Ipu3Haky 1eIMMOCTH LIEIBbIX YACE.

Crenens ¢ pallMOHaIBHBIM Moka3areneM. CBOWMCTBa CTETICHH.

Jlorapudm umcna. JlecaTHaHbIe U HATypaJIbHBIC JIOTAPH(PMBI.

YpaBHeHus1 1 HEPABEHCTBA

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTApUPMBI.

[TpeoOpa3zoBaHne BbIpaXKEHU, COIEPIKALUX CTENEHH C palliOHAIbHBIM IIOKa3aTEJIEM.

[TprMephl TPUTOHOMETPUUECKHUX HEPABEHCTB.

[ToxazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs U HEPAaBEHCTBA.

CucreMbl JTUHEHHBIX ypaBHEHMH. PelieHue npukiaagHbIX 3a/ad C MOMOLIbIO CHUCTEMBI
JIMHEHHBIX YPaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH PallMOHAIbHBIX YPAaBHEHHUH U HEPABEHCTB.

[IpuMmeHeHnEe ypaBHEHUM, CUCTEM U HEPABEHCTB K PELICHUI0 MAaTEMaTHYECKHX 3aJad U
3a/1a4 U3 pa3IMYHbIX 00JIaCTEN HayKu U peanbHON )KU3HHU.

DyHKIUH U ITpaPUKH

Oynkuus. [lepuonnueckue  QyHkuuu. IIpomMexyTku MOHOTOHHOCTH — (YHKILHH.
Maxkcumymbl 1 MMUHUMYMBI (yHKIuu. HauOonbliee M HauMeHbllee 3HaueHHE (DYHKIMM Ha
IIPOMEKYTKE.

Tpuronomerpuueckue QyHKIMH, UX CBOWCTBA U TPapUKH.

[Toka3zarenbHas u norapudpmudeckas GyHKIUU, X CBOHCTBA U Tpa(UKH.

Hcnonb3oBanue rpadukoB GYHKUINHN 1711 pellieHHs] ypaBHEHUH U IMHEWHBIX CHUCTEM.

Ucnons3zoBanue rpadukoB (QyHKIUN 71 HCCIEIOBAHUSA TPOILIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYrUuX yUeOHBIX MPEAMETOB U peaTbHON KU3HU.

Havana maTeMaTH4eCKOro aHAJIM3a

HenpepsbiBable QpyHKIIMN. MeTOA HHTEPBAIOB JJIs pEIlIeHUs] HEPABEHCTB.

[TpousBoanas ¢pyHkiuu. ['eomeTpruueckuit 1 GU3NIECKUI CMBICI TPOU3BOIHOM.

[TpousBoaHble 31eMeHTapHBIX (GYHKIUH. DOpMyNbl HaXO0XKAECHUS MPOU3BOJHON CYMMBI,
MPOM3BEACHUS M YACTHOTO (DYHKIIMH.

[TprumeHeHne MPOM3BOAHOM K UCCIET0BaHUIO (PYHKIIUH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
HaxoxneHre HaubobIIero 1 HaMMEHbIIEro 3Ha4eHNs (PyHKIMU Ha OTPE3Ke.

[IpumeHeHre MPOU3BOMHON MAJIi HAXOXKACHWS HAWIY4IIEro peUIeHHs] B MPHUKIaJIHBIX
3ajaydax, s ONpeaesieH|s] CKOPOCTH MpoIiecca, 3aJaHHOTro (OopMyIIoi Uit rpadukoMm.

[TepBooOpaznas. Tabmauia nepBooOpas3HbIX.

WnuTerpan, ero reomeTpuyeckuil M (¢U3MYECKUl cMbIca. Bbluncienue MHTErpana Imo
dbopmyne Hetorona—JleniOnuna.



IINTAHUPYEMBIE PE3YJIbTATDBI

OcBoenne y4yebHOro npeamera «MaTemaTukay JOJDKHO OOeCredMBaTh JOCTHIKCHHE Ha
YpOBHE cpelnHero oomero o0pa3oBaHUsl CIHEAYIONIMX JUYHOCTHBIX, METalpeIMETHBIX U
MpeIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE Pe3yNbTaThl OCBOCHHS MpOrpamMmbl yueOHOro mnpenmera «MaTemaTHKa
XapaKTEepPU3YIOTCA:

I'paxkjaHCKOE BOCIIUTaHUE:

c(OpPMUPOBAHHOCTHIO TPAXKIAHCKOW MO3MIMU OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHa POCCUICKOrO OO0IIEeCTBa, MPEACTABICHUEM O MaTEeMaTHUYEeCKUX OCHOBAaxX
(YHKIIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYp, SBICHHUH, NpOLENyp TpakJaHCKOro oOuiecTBa
(BBIOOpBI, OMpOCHI M TIp.), YMEHHEM B3aUMOJEIHCTBOBATH C COLUAIbHBIMU MHCTUTYTAMH B
COOTBETCTBUU C UX (PYHKIMSIMH U Ha3HAYCHHEM.

[TaTpnoTHueckoe BOCIIUTAHUE:

c(OpMUPOBAHHOCTBHIO POCCUICKON IpaKIaHCKOW MIEHTUYHOCTH, YBAXKEHUS K IPOLLUIOMY
U HACTOALIEMY pPOCCUHCKOM MaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCHIICKUX MaTEMaTUKOB U POCCUMCKOM MaTeMaTH4eCKOM ILIKOJIbI, K HCIOJIb30BAHUIO 3THX
JTOCTHIKEHUH B IPYrUX HayKaX, TEXHOJIOTUSX, Chepax IKOHOMUKHU.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHHUS:

OCO3HAHHMEM JIyXOBHBIX ILIEHHOCTEM pOCCHIICKOro Hapoaa; c(HOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEACHHUS, CBA3AHHOIO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAYKH U JESATEIBHOCTBIO YYEHOI0; OCO3HAHMEM JIMYHOTO BKJIAJa B IOCTPOEHHUE
YCTOMYMUBOTO OYAYIIETO.

DcTeTH4eCcKoe BOCIIUTAHUE:

ACTETUYECKUM  OTHOLIEHMEM K  MHpPY, BKJIKOYas OCTETUKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pPacCyXIeHUi; BOCIPHUMMYHMBOCTHIO K
MaTeMaTUYeCKUM acleKTaM pa3InYHbIX BHI0B UCKYCCTBA.

®uU3nYeCcKOe BOCIIUTAHHE:

c(OPMHPOBAHHOCTBIO YMEHHUS NPUMEHATh MaTeMaTH4YecKHe 3HaHUs B HHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY 370POBBIO
(3m0poBoe mHTaHUE, cOaJaHCUPOBAHHBIM PEKUM 3aHATUH M OTAbIXA, pEryispHas (usznyeckas
AKTUBHOCTH); (PU3MUECKOr0 COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-030POBHUTEIHHON
JESATENBHOCTBIO.

TpynoBoe BocniuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LEHHOCTU TPYIOJIOOHUS; MHTEPECOM K PAa3IUYHBIM
chepam npodhecCHOHATBHON AESITeNTbHOCTH, CBSI3aHHBIM C MAaT€MaTUKON U €€ MPHIIOKEHUSIMU,
YMEHHUEM COBEpILaTh OCO3HAHHBIN BBIOOp Oyayliel mpodeccu U peaan3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTHYecKoMy OOpa3oBaHUIO U
caM000pa3oBaHUI0 Ha MPOTSDKEHWHM BCEW JKHU3HM, TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
peIIeHNU IPAKTUYECKUX 33/1a4 MaTeMaTUYeCKOM HallpaBI€HHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTMUYECKOW KYJIbTYPhI, NMOHUMAHHEM BIUSHUS COLMAIBHO-
SKOHOMHYECKHMX IIPOLIECCOB HA COCTOSIHUE NPHUPOJHOW W COLMAIBHOW Cpeabl, OCO3HAHUEM



NI00aTbHOTO  XapakTepa JKOJIOTMYECKUX  MpoOJieM; OpUeHTalued Ha  [pUMEHEHHE
MaTeMaTUYECKUX 3HAHUMN JUIsl pelIeHMsl 3a7ad B O00JIaCTU OKPYXAloUIe cpelpl, IIIaHUPOBaHUS
[IOCTYIKOB M OLEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs1 OKPY)KAIOILIEH CPEJIBI.

L{eHHOCTH HAyYHOTO TO3HAHUSL:

c(OpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOLIECTBEHHON MPAKTHKH, TOHUMAHUEM MaTeMaTH4ecKOW HAyKH Kak chepbl
YeJI0OBEUYECKON JESITENIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYMMOCTU Ul pa3BUTUS LIMBUIIN3ALUY;
OBJIQJICHUEM SI3bIKOM MAaTE€MATHUKHM M MAaTEMaTUYECKOW KYJIbTYpOM KaK CPEICTBOM IO3HAHUS
MHpa; TOTOBHOCTBIO OCYHIECTBJISATh IPOEKTHYHO U HCCIENOBATEIBbCKYIO JI€ATEIbHOCTh
MHAWBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeamMeTHbIe pe3yabTaThl OCBOCHHUS MTPOrPaMMBI yaeOHOTO TipeameTa «MaTemMaTHkay
XapaKTepU3yIOTCS  OBJAJCHHEM  YHUBEPCAIBHBIMUA  HO3HABAMENbHbIMU  OeliCEUaMU,
VHUBEPCANILHBIMU —~ KOMMYHUKAMUBHBIMU — OeliCEUAMU,  YHUBEPCATbHLIMU — PecyIsimUSHbIMU
Oelicmeusimu.

1) Vhusepcanvhvle noznasamenshole oeticmeus, obecneuusaiom Gopmuposanue 6a308blx
KOCHUMUBHBIX NPOYEcco8 obyyalowuxcs (0ceoeHue memooos NO3HAHUS OKPYIHCAIOWe20 MUpa,
npUMeHeHUe J102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBble nornueckue NeUCTBUS:
® BBIBIATh M XapaKTEPU30BATh CYIICCTBCHHBIC NMPU3HAKK MaTEMaTHYECKHX OOBEKTOB,
MOHSTHUI, OTHOIIEHUN MEXIY MOHATUSIMH; (HOPMYIUPOBATH OMpEIENICHUS MOHSITUM;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KiIacCH(DHUKAIIMN, OCHOBAHUS ISl 0000IIeHUs
U CpaBHEHUS, KPUTCPUH TIPOBOIMMOTO aHATN3a;

® BOCIPHHHUMATH, (HOPMYIUPOBATh U MPEOOPA3OBHIBATH CYXKACHUS: YTBEPAUTEIbHBIE H
OTpUIIaTeNbHbIE, eANHIYHBIE, YACTHBIE U OOIIUE; YCIOBHEIE;

® BBIBIATH MAaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MIPOTUBOPEUHS B (haKTax,
JTAHHBIX, HAOMIOACHUSIX W YTBEPXKACHUSX; MpeAjaratb KPUTEPHH [JIS BBISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;
® JIeNaTh BBIBOJIBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTUKH, JACITYKTUBHBIX M WHIYKTUBHBIX
YMO3aKTIOUYEeHNUN, YMO3aKIIOUEeHUH 110 aHAIIOTUH;

® IPOBOJUTH CAMOCTOSTEIIHHO JOKA3aTeIbCTBA MATEMATHIYCCKUX YTBEPKICHUH (TIPsSMBIC
U OT TMPOTHBHOTO), BBICTPAMBATH APTYMEHTAIMIO, NPUBOIUTH TNPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYKJICHUS 1 BBIBO/IBI,

® BBIOMpATh CHoco0 perieHusl y4eOHOUW 3amauu (CpaBHHUBAaTh HECKOJBKO BapUAHTOB
peleHus, BEIONpaTh HanOoJIee TOIXOASMIINANA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KpUTEPUEB).

bazoBble uccnenoBarenbckue JeMCTBHS:

® HCIOJNB30BaTh  BOMPOCHI  KAaK  HMCCICAOBATEIIBCKUH  MHCTPYMEHT  IO3HAHWS;
dbopMyIHUpOBaTh BOIPOCHI, PUKCUPYIOITNE TPOTHBOPEUHE, MPOOIEeMy, yCTaHABIUBATh
HUCKOMOE W JlaHHOe, (OPMHUPOBATH THUIIOTE3y, APTYMEHTHPOBATH CBOKO ITO3HUIIHIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITEHHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HWCCIEIOBAaHUE II0
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHu4ecKoro oObeKTa, SBICHHS, Mpoliecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXy OOBEKTaMH, SIBICHUSMU, IPOIIECCAMHU;



® CaMOCTOATENHbHO (OopMyaupoBaTh OOOOIIEHUS W BBIBOJABI 1O  pe3yJbTaTaM
MPOBEAEHHOTO HAOIIOACHMS, UCCIEAOBaHUSA, OLEHUBATh JOCTOBEPHOCTh MOJYUYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 0000IICHUIA;

® [POTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKIKE BBIIBUTATh MIPETOIOKCHUS
0 €r0 Pa3BUTUU B HOBBIX YCIIOBUSX.

Pa6ora ¢ uapopmarueit:

® BBIBIATH AePUIUTHI HH(GOPMALIMU, JAHHBIX, HEOOXOIUMBIX JI1 OTBETa Ha BOIPOC U
JUISL pEeUICHHUs 3a1au;

e BbIOMpaTh UHGOPMALMIO U3 HCTOYHUKOB PA3NIUYHBIX THIIOB, AaHAJIU3UPOBATD,
CUCTEeMaTHU3UPOBaTh U HUHTEPIPETHUPOBATH MH(GOPMAIUIO PA3IUYHBIX BUAOB U (QOpM
MPEJICTaBICHMUS,

® CTPYKTYpHpOBaTh HWHGPOpPMAIUIO, TMPEACTaBIATH €€ B  Pa3IMYHBIX  (dopMmax,
WLTIOCTPUPOBATH TpaduuecKy;

® OICHUBATh HAAGKHOCTh HH(DOPMAIMH 10 CAMOCTOSTEIHHO CHOPMYITUPOBAHHBIM
KPUTEPUSM.

2) VHusepcanvhvle KOMMYyHUKAmMueHble Oeticmsus, 06ecneuusarom c@hopmuposanHoCmsy

COYUANBHBIX HABLIKOB 00YYATOUWUXCA.

Ob6menue:

® BOCIPHUHUMATH U (OPMYIHUPOBATH CYXKICHHUS B COOTBETCTBUU C YCIOBUSAMH U LEISIMHU
oOlIeHHs; SCHO, TOYHO, T'PAaMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 10 XOAY PEIICHUs 3a/1a9i, KOMMEHTHPOBATh
IIOJIy4ECHHBIA pe3yibTarT;

® B X0je OOCYXKICHHs 3aJ]aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMON TeMBbI, TPOOIEMBI,
permraeMoil  3ajadd, BBICKA3bIBaTh WJCH, HAICJICHHBIE HAa TIIOUCK PEIICHUS;
COTOCTABNSTh CBOU CYXKICHHS C CYXACHHUSAMH JPYIHMX YYaCTHHUKOB JHAJIOra,
0o0HapyXUBaTh Pa3IMUMe U CXOJCTBO MO3UIIMIL, B KOPPEKTHOH hopme PopMyIHpOBaTh
pa3HOTIIacusi, CBOM BO3PAKECHHUS,

® MPEACTaBIATH PE3yJIbTAThl PEIICHUS 3aJa4d, YKCIIEPUMEHTA, UCCIICIOBAHMS, MPOCKTA,
CaMOCTOSITEIILHO BBIOMPATh (opMaT BBICTYIUICHUS ¢ y4ETOM 3aqad MPe3CHTAMH U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyIHHUYECTBO:

® T[OHUMAaTh U HCIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW U WHIUBUIAYATbHOU pPaOOTHI
Opu pelieHud Y4eOHBIX 3a]ad; MPUHUMATh LeJdb COBMECTHOW JesITeNbHOCTH,
IUTAHUPOBATh OPTaHU3AlMI0 COBMECTHOW paboThl, pachpenensaTh BHABI padoT,
JIOTOBApUBATHCSI, OOCYXKJaTh TPOIECC M pe3ynbTaT paboThl; 0000IaTh MHEHHS
HECKOJILKHX JIOJIEH;

® y4acTBOBAaTh B IPYMIOBKIX Popmax paboTsl (00CykIeHUsI, 0OMEH MHEHUMN, «MO3TOBbIE
MITYPMBI» W WHBIC); BBHIMOIHATH CBOIO YacTb pabOThl U KOOPAMHHUPOBATH CBOU
JIEUCTBUS C IPYTUMH WICHAMHU KOMaH/Ibl; OIICHUBATh KAueCTBO CBOETO BKJIaJa B OOIIUI
MPOIYKT MO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM YUaCTHUKAMHU B3aHMMOICHCTBHS.

3) Vuusepcanvnoie pecynamuensvie oeticmausi, 0b6ecneuusaronm Gopmuposanue CMviClo8blx

VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHU.

Camoopranuzanusi:



COCTABJIATh IJIaH, AJTOPUTM pPELICHMs 3ajadyd, BbIOMpPATh CIOCOO pEelIeHHs C y4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI pEHICHUH ¢ y4€TOM HOBOM MH(POPMALIUH.

CaMOKOHTPOJIb:

e BJAJeThb HAaBbIKAMM IIO3HABATEIBHOM pE(IEKCMM KaK OCO3HAaHHUS COBEPIIAEMBIX
JNEMCTBUH M MBICIUTENBHBIX IPOLECCOB, MX pe3yJbTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKHM, CAaMOKOHTPOJIA IIPOLECcCa M PE3yJbTaTa PELICHHUs MaTeMaTH4eCKOU
3a/1a4y;

® IpeABUAETH TPYJHOCTH, KOTOPbIE MOT'YT BO3HHUKHYTh IIPH PELICHMM 3a1a4d, BHOCHUTH
KOPPEKTHBBI B JICSITEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJICHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

® OIICHUBaThb COOTBETCTBHE pEe3ylbTaTa LEIM U YCIOBUAM, OOBACHATh IPUYHUHBI
JOCTMDKEHUSI WJIM HEIOCTHMIKEHUS pPEe3y/lIbTaTOB JEATENbHOCTH, HAaXOAWUTh OILUOKY,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDBI

OcBoenue yyebHOro kypca «Aisredpa ¥ Hadanga MaTeMaTHMYECKOrO aHajIu3a» Ha YpPOBHE
cpeznHero oouiero o0pa3oBaHuUs TOJDKHO 00ECIeYrBaTh JOCTHKCHHE CIICIYIOUIUX IPEIMETHBIX
00pa30BaTeNIbHbIX PE3YJIbTATOB:

10 KUIACC

Yuciia 1 BBIYUCICHUSA

OnepupoBaTh HNOHATUSAMM: PALMOHAIBHOE U JICMCTBUTEIBHOE YUCIO, OOBIKHOBEHHAs U
JeCATUYHasl APOOb, MPOLIEHTHI.

BoinonuATe apudmernyeckue omnepanuu ¢ PAlUOHAIBHBIMU U JIEHCTBUTEIbHBIMU
YUCIIaMH.

BbinonHATe NpuUOMMOKEHHBIE BBIYMCICHUS, MCIIOJB3YS IpaBWJIa OKPYIJIEHUs, JeNaTh
MIPUKUJIKY U OLICHKY PE3yJIbTaTa BIYUCICHU.

OnepupoBaTh MOHIATUSMM: CTEHEHb C LIEJBIM MOKa3aTeseM; cTaHJapTHas gopma 3amnucu
JNEHCTBUTENBHOTO YMCIIa, KOPEHb HAaTypaJlbHOW CTENEHH; MCIOJIb30BaTh MOIXOIAILYI0 (opmy
3aIUCHU ACUCTBUTENBHBIX YUCEII JUIS PELICHUS TPAKTUUECKUX 3a1a4 U IIPEICTABIICHUS TaHHbIX.

OnepupoBaTb TMOHATUSAMHU: CHHYC, KOCHHYC M TaHIE€HC IIPOM3BOJBHOIO  YIJIa;
MCIIOJIb30BAaTh 3aIlMCh IPOU3BOJILHOIO yIJIa Yepe3 0OpaTHbIE TPUTOHOMETpUUECKHE (YHKIUH.

YpaBHeHUs1 M HEpaBEHCTBA

OnepupoBaTh NOHATUAMU: TOXAECTBO, YPABHEHUE, HEPABEHCTBO; 1LIE€JI0€, PAllMOHAIBHOE,
UPPALMOHAIILHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHHUE;

BemonHsaTe  mpeoOpa3oBaHus ~— TPUTOHOMETPUUYECKHMX  BBIp@XEHHMM M pemiarh
TPUTOHOMETPUYECKUE YPABHEHMS.

BoimonHATe npeoOpazoBaHus 1EbIX, PAIMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAKEHUH U
pelaTb OCHOBHBIE TUIIBI LIEIIbIX, PALIMOHAIBHBIX U UPPALMOHAIIBHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHATh ypaBHEHUs M HEPAaBEHCTBA JUI PEUICHUs MAaTeMaTHYECKHUX 33a/1a4 U 3a7a4 W3
pa3IMyYHbIX o0JacTel HayKH U peabHOM KU3HU.



MogenupoBaTh peanbHbIE CUTYallUM Ha S3bIKe anreOpbl, COCTABIATH BBIPAXKEHUS,
yYpaBHEHMs, HEpPaBEHCTBAa 110 YCIOBHIO 3a/lauyM, KCCIEI0BATh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DOyHKIUM U rpadpuKu

OnepupoBaTb NOHATUAMU: (YHKLUSA, CIOCOOBI 3a1aHUs (PYHKIUH, 007IaCTh ONpeeIeHUs
¥ MHO>KECTBO 3Ha4eHUH (YHKIUH, rpaduK GyHKINU, B3AUMHO OOpaTHBIE (DYHKITHH.

OnepupoBaTh MOHATUSAMH: YETHOCTb W HEYETHOCTh (YHKIMH, HyIUW (QYHKIHUH,
IPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBath rpaduku GyHKIUN 11 pEIICHUST YpaBHCHHUH.

Crpouth U yuTaTh TpauKH JTUHEHHOW (YHKIMH, KBAAPATHUHOW (DYHKIIMH, CTETICHHOMH
(YHKINU C LENBIM ITOKa3aTeNeM.

Hcnonb3oBate rpaduku GYHKUMN U1 UCCIIEAOBAHMS MPOLIECCOB U 3aBUCUMOCTEH mpu
peLIeHUH 3aJad U3 JPYruX y4yeOHBbIX HPEIMETOB M pPeaIbHOM KU3HH; BbIpaXaTb (HopMyjamu
3aBHCUMOCTH MEX/1y BETUINHAMH.

Hayana MaTeMaTH4eCKOro aHAJIN3a

OnepupoBaTh MOHATUSAMH: IOCIEI0BATEIbLHOCTb, apu(MeTHUecKass U IeoMeTpHuecKas
IPOTpecCu.

OnepupoBaTh MOHATHIMHU: OECKOHEYHO yOBIBAIOIIasi TEOMETPUYECKasi IPOTPECCHUsi, CyMMa
0EeCKOHEUYHO yObIBAIOLIEH r€OMETPUUECKON ITPOrPECCUU.

3agaBarh MOCIEI0BATEIBHOCTH PA3JIIMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOWCTBA MOCIENOBATEIBHOCTEN M MPOrPEecCHil Ul pelieHHs] pealbHbIX
3aJa4 NPUKIIAJHOTO XapaKTepa.

MHoKecTBa U JIOTHKA

OnepupoBaTh MOHATUAMHI: MHOKECTBO, OIEPALIMU HaJl MHOKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapaT /Ul ONMUCAHUs PEaJIbHBIX MPOIECCOB
U SIBJICHUH, IPY PEIICHNH 3a/1a4 U3 JPYTUX y4eOHBIX TPEMETOB.

OmnepupoBarh MOHATUSAME: ONPEICICHIE, TEOpeMa, CIEJCTBHE, TI0KA3aTeIbCTRO.

11 KUIIACC

Yuciia 1 BbIYUCICHUSA

OnepupoBaTb MNOHATHSAMM: HATypaJbHOE, LE€JI0€ YHUCIO; HCIONb30BaTh IPU3HAKU
JEIUMOCTH LIEJIBIX YUCEI, PA3JIOKEHUE YHUCIIA HA TIPOCThIE MHOKUTEIU I PELICHUS 3a/1ay.

OrnepupoBaTh NOHATHEM: CTENIEHb C PAIHOHAJIBHBIM IT0KA3aTEJIEM.

OnepupoBaTh NOHATUSAMU: JIOTapu(dM YHCIIa, TECATUUHBIE U HaTypallbHbIE JIOTapU(pMBI.

YpaBHeHUs M HEPABEHCTBA

[IpumeHsTh CBOMCTBa CTemeHW s TNpPeoOpa3oBaHMs BBIPAXKEHUH; ONEPUPOBATH
IIOHATUSAMU: II0Ka3aTCJIbHOC YpaBHCHHC u HCPAaBCHCTBO, pemaTtb OCHOBHBIC THUIIbI
ITOKa3aTeJIbHBIX YPABHEHHI 1 HEPABEHCTB.

BoimonHaTe mpeoOpa3oBaHusi BBIpAKEHUH, colep)Kamux JorapuMbl; OINEpHpPOBATH
HNOHATUAMM: JIOTapU(MUUYECKOE YpaBHEHHE U HEPABEHCTBO; pEUIaTb OCHOBHBIE THIIbI
Jorapu(pMHUUECKUX YpaBHEHUI U HEPaBEHCTB.

Haxonuts penieHust IpoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMU: CUCTEMA JIMHEMHBIX YPAaBHEHUHN U €€ pEelIeHME; UCIIOJIb30BaTh
CUCTEMY JINHEWHBIX YPAaBHEHUM JUUIS PELICHUS IPAKTUYECKUX 3a4ad.



HaxonuTek penieHus NpocTEUIINX CUCTEM U COBOKYIMHOCTEHN pallMOHATIBHBIX YPaBHEHUN U
HEPABEHCTB.

MonenupoBaTh peajbHbIE CHUTyalldd Ha S3bIKE alreOpbl, COCTaBISATh BBIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI M0 YCIOBHIO 33Ja4M, UCCIIEI0BATh IOCTPOCHHBIE MOJIEIH C
MCIIOJIb30BAaHUEM arrapaTa aareopsbl.

DOyHKUUH U rPadpuKu

OnepupoBaTh MOHSATUSMHU: TIEpUOAWYECKAs (YHKIUS, TMPOMEKYTKH MOHOTOHHOCTHU
GYHKIMHM, TOYKH SKCTpeMyMma (YHKIMH, HauOoJiblliee U HauMEHblee 3HaueHus (PyHKUUU Ha
MIPOMEXKYTKE; UCIIOJIb30BATh UX IS Mcce0BaHusl QYHKINH, 3a1aHHOM rpaduKoMm.

OnepupoBarh  TOHATHSAMH:  TpadUKH  TOKA3aTeNbHOW,  Jorapudmuyueckol  u
TPUTOHOMETPHYECKUX (PYHKIMN; N300pakaTh MX HA KOOPJAUHATHON IUIOCKOCTH M MUCIIOJIB30BATh
JUISl pEeLLICHUS YPABHEHUN U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM TIJIOCKOCTH TpaduKH JWHEHHBIX YpaBHEHUH W
WCIIOJIH30BATh WX JIJISl PEIICHUS CUCTEMbI TUHEHHBIX YpaBHEHUH.

Hcnons3oBarh rpaduku QYHKIMH I UCCICIOBAHMS TPOIECCOB M 3aBHUCHMOCTEH W3
JIPYTUX y4EOHBIX TUCIUILINH.

Hauyana maTemMaTn4yeckoro aHajamsa

OnepupoBarh  MOHSATHSMH:  HENPEpbIBHAS  (QYHKIWS; MPOW3BOAHAS  (YHKIUY;
UCTIOJIB30BaTh T€OMETPUYECCKHIA U (PU3UIECKUI CMBICI IIPOU3BOJHOM ISl PEIICHHS 3a/1a4.

HaxoauTh mpou3BOIHBIE 3JEMEHTAPHBIX (YHKIHM, BBIYUCIATH HMPOU3BOAHBIE CYMMBI,
MPOU3BEICHHUS, YACTHOTO (PYHKIIHA.

Hcnonp30BaTe TPOM3BOAHYIO ISl HCCleNOoBaHMS (YHKIMM HAa MOHOTOHHOCTH U
AKCTPEMYMBI, IPUMEHSTH PE3YIIbTAThl UCCIEIOBAHMS K TOCTPOSHHIO IPa(hUKOB.

Hcnonb30BaTh NPOM3BOAHYIO IJIs1 HAXOXKACHUS HAWIIYYILIEro PELICHUs B MPUKIAIHBIX, B
TOM YHCJIE€ COI[UATbHO-PKOHOMUYECKHX, 3a/1a4ax.

OrnepupoBaTh MOHATHSMHU: TEPBOOOpa3Hasi W WHTErpajl; MOHUMATh T€OMETPUUECKHI U
(bu3nyecKkuil CMbICT UHTErpaa.

Haxoauth mepBooOpa3Hble 3MeMeHTapHbIX (YHKIHH; BBIUUCIATH MUHTErpai Mo Gopmyine
Hrrorona—Jleitbuuna.

Pemats nmpuxiagHele 3a7aud, B TOM YHCIE COIMATIbHO-3KOHOMHYECKOTO U (PU3NYECKOTO
XapakTepa, CpeICTBAMU MaTEMaTHUECKOI0 aHaInu3a.



11 KJIACC

HaumeHnoBanue KosmuecTBo yacos
Ne DJIeKTpPOHHbBIe (M (POBHIE)
pa3/ejioB U TeM KonTpoJbHbIE
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
NMpOrpamMmbl padoThI
Crenens c
paIMoHaTbHBIM
IMOKa3aTelIeM. 12 1 bu6nmoreka [IOK
ITokaszarenpHast QyHKIIHSL. https://m.edsoo.ru/7f41al2c
[TokazarenbHbIe
YpaBHEHHUS U HEPABEHCTBA
Jlorapudmuaeckas
GbyHKIHS. 12 bu6nuoreka [IOK
Jlorapudmuueckue https://m.edsoo.ru/7f41al2c
ypaBHEHUS U HEPABEHCTBA
Tpuronomerpuueckue
GbyHKIMU U UX TpaduKy. 9 1 bubnmnorexka HOK
TpuronomeTpuveckue https://m.edsoo.ru/7f41al2c
HEpaBEHCTBA
Eﬁiﬁiﬁff 24 1 bubmorexa HOK
. https://m.edsoo.ru/7f41al2c
MIPOU3BOTHOM
WuTerpan u ero 9 bubnmnorexka HOK
PUMCHEHHUSI https://m.edsoo.ru/7f41al2c
Cucremsl ypaBHEHU 12 1 bubmmorexa LOK
https://m.edsoo.ru/7f41al2c
HatypanbHble u 1iesnbie 6 bubnmnorexka HOK
qucia https://m.edsoo.ru/7f41al2c
[ToBTOpenue, 06061IeHNE, 18 9 bu6nuoreka [IOK
CHCTEMATHU3ALINS 3HAHUI https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO 102 6

YACOB I10 ITPOTPAMME




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJTBI 1J151 YYEHUKA

bubmmorexa LIOK https://m.edsoo.ru/7f41al2c

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

bubmmorexa LIOK https://m.edsoo.ru/7f41al2c

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

POl
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