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MNOSACHUTEJIBHAS 3AITUCKA

Pabouas mporpamma ydueOHOro Kypca «AnredOpa M Hadaja MaTeMaTHYECKOTO aHAJIH3a»
0a3oBoro ypoBHs s oOywarommxcsi 10 kimaccoB pa3paborana Ha ocHOBe DenepalibHOTO
roCyJapCTBEHHOTO 00pa30oBaTEIbHOIO CTaHIAapTa CpeIHEero oouero odpa3oBaHUsA, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPeOOBaHMI, NMPeIbABIIEMBbIX K MaTeMaTHYeCKOMY OOpa3oBaHMIO, U
TPagUIMi POCCHIICKOTO oOpa3zoBaHus. Peanmzamus mporpaMmbl 00€CHEUMBACT OBIAJCHHE
KIIFOYCBBIMU KOMIICTCHIUAMHA, COCTABJIAIOIIUMMH OCHOBY IJId CaAMOPA3BUTHUA W HCEIIPCPBLIBHOI'O
00pa3oBaHusl, LEIOCTHOCTh OOLIEKYJIbTYPHOIO, JMYHOCTHOIO M IIO3HABATEJIBHOIO DPAa3BUTHUSA
JUYHOCTH 00YYarOLIUXCS.

HEJIX U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayajna MaTeMaTH4YeCKOIO aHalIM3a» SIBISETCS OJHUM M3 Hauboiee
3HAYMMBIX B MPOTPaMMe CTapIIeil IIKOJbI, TTOCKOJBKY, C OJHOW CTOPOHBI, OH OOECIICYHBAET
MHCTPYMEHTAJbHYIO 0a3y /s HM3y4eHHs BCEX ECTECTBEHHO-HAYYHBIX KypCOB, a C ApPYyrou
CTOPOHBI, (QOPMHUPYET JIOTHYECKOE U aOCTPaKTHOE MBIIUICHUE Y4YalluXcsi Ha YpOBHE,
HEO0XO0/IMMOM JJIsi OCBOCHHUSI KypcOB MH(GOPMATUKH, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH.
B pamkax maHHOTO Kypca yJaiiiecs OBJIaJeBal0T YHUBEPCAILHBIM SI36IKOM COBPEMEHHOM HAyKH,
KOTOpast (GOpMYJIHPYET CBOU AOCTHIKEHHS B MATEMaTHIECKOH (hopme.

Kypc anre6psl 1 Hauan MaTeMaTHYECKOro aHaJIM3a 3aKJa/bIBa€T OCHOBY JUISl YCIIELIHOTO
OBJIQJICHUSI 3aKOHAMHM (U3UKU, XHMUH, OWOJIOTHUM, TOHMMAHUS OCHOBHBIX TEHJIEHIMH
HKOHOMHKH U OOIIECTBEHHOH JKMU3HU, IMO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX IU(POBBIX
¥ KOMITBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCIIOJIb30BaTh MX B IOBCETHEBHOM XH3HH. B Toxe
BpeMsl OBJIa/IeHUE aOCTPaKTHBIMH U JIOTUYECKH CTPOIMMU MaTeMaTHMYECKUMH KOHCTPYKLHUSAMHU
pa3BUBaeT yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTUHHOCTH YTBEP)KICHMS,
UCIIOJIb30BaTh 0000IleHne U KOHKpETH3aluio, abCcTparupoBaHHWE W aHaJOrHio, (opMHUpYeT
KpPEaTUBHOE M KPUTHUECKOE MBIIUICHHE. B X0/e n3ydeHus anreOpsl U Hadall MaTEMaTHIeCKOTro
aHau3a B CTaplleil MIKoJie ydaluecs MOJy4aroT HOBBIM OMNBIT PELICHUs MPUKIAJHBIX 3aj]ad,
CaMOCTOSITENIFHOTO ~ TIOCTPOECHUSI ~ MaTeMaTH4YeCKMX MOJENed pealbHbIX CUTyalluid u
UHTEPIpPETAlNM  TIONYYEHHBIX PEIICHWH, 3HAKOMATCS C TPUMEpaMH  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH B TPUPOJAE, HayKe W B HMCKYCCTBE, C BBIJIAIONIMMHCS MaTeMaTHYECKUMH
OTKPBITUSIMHU U UX aBTOPAMH.

Kypc o0nanaer 3HaUMTENbHBIM BOCHHMTATENBbHBIM MOTEHLMATIOM, KOTOPBIA peaan3yercs
KaK yepe3 yuyeOHbI MaTepuai, CocoOCTBYIOUINI (POPMUPOBAHUIO HAYYHOI'O MHPOBO33pPEHMUS,
TaKk ®W depe3 crnenupuKky ydeOHOH JACSITENBHOCTH, TPEOYIOIMEeH CaMOCTOSATEIbHOCTH,
aKKypaTHOCTH, TPOJOJDKUTEIbHOW KOHIEHTpallud BHUMAaHMS M OTBETCTBEHHOCTH 32
MOJIy4YEeHHBIH pe3yibTar.

B ocHoBe Meromuku oOydeHHs anreOpe W HadalaM MaTeMaTHYeCKOTO aHallu3a JISKUT
JeSITeTHHOCTHBIN MPHHIIUT 00YYIEHUSI.

CrpykTypa Kypca «Anredpa 1 Hayajga MaTeMaTHYECKOT0 aHAJIM3a» BKIIIOYAET CIIeIyIOIUe
coJepKaTelbHO-METOAuYecKue JUHUU: «Yucna u BbrUMcHeHus», «DyHKIUM U TpaduKuy,
«YpaBHEHUs U HepaBeHCTBay», «Hauana MaTeMaTndyeckoro aHanausza», «MHOXKECTBA U JIOTHKay.
Bce ocHOBHBIE cOAEp)KaTEIbHO-METOJUUECKUE JMHUU HM3Y4aroTCsd Ha HPOTSDKEHUM ABYX JIET
o0y4yeHHs B cTapuiei IIKOoJe, eCTECTBEHHO MOMOJHSS JIpYr Apyra M IOCTENEHHO HaCHIAsCh
HOBBIMH TeMaMH M pa3genamu. JlaHHBIH Kypc SBJS€TCS HMHTETPATHBHBIM, MOCKOJBKY
o0bemuHAET B cebe coaepaHWE HECKOJBKHX MaTeMaTHYeCKUX JTUCIUILIMH: airedpa,
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TPUTOHOMETPHS, MATEMATUYECKUN aHAIN3, TEOPHSI MHOKECTB U J1p. [1o Mepe Toro kak ydaniuecs
OBJIAJICBAIOT BCE Ooyiee IMPOKMM MATEeMATHUUYECKHUM allllapatoM, y HUX TOCJIEeI0BATEIIBEHO
dbopMUpYeTCS W COBEPIICHCTBYETCS YMEHHE CTPOUTh MATEMAaTHYECKYI0 MOJIENb PEaTbHOM
CUTyalluu, MPUMEHSITh 3HAHUS, MOJyYEeHHbIE B Kypce «AureOpa M Hayala MaTeMaTHYeCKOro
aHaJM3ay, A PELICHUS CaMOCTOSTEIbHO Cc(OpMYIHpOBAaHHOW MaTeMaTHYeCKOM 3ajqadd, a
3aTeM MHTEPIPETUPOBATH MOJYUCHHBIA PE3YIIbTAT.

ConepxxarenpHo-MeTOAMUECKass  JuUHUS  «Yucna W BBIYMCIICHUS» — 3aBepllaeT
dbopMupOBaHHE HABBIKOB HCIOJB30BaHUS JEHCTBUTENBHBIX YHCEN, KOTOpOe ObLJIO HAyaTO B
OCHOBHOI1 mikone. B crapuieil mikone ocoboe BHUMaHue yaemnseTcss (GOpMHUPOBAHUIO MPOYHBIX
BBIUMCIIUTEIFHBIX HABBIKOB, BKJIFOYAIONMIMX B CE0s HCIONB30BAHHUE PA3IUYHBIX (HOpPM 3arucu
JNEUCTBUTENIPHOTO YHWCA, YMEHHUE pPAllMOHAJIIbHO BBIMOJHATH JCHCTBUS C HHUMH, J€NaTh
OPUKUAKY, OIEHHBaTh pe3ynabTar. OOyuaromuecs MOJy4aloT HAaBBIKM MPUOIKEHHBIX
BBIUMCJICHHUM, BBITIOJHEHHUS JAEWCTBUH C YWCIaMH, 3alMCAaHHBIMH B CTaHIApTHON ¢opme,
WCIIOJIb30BAHUS MATEMATHUYECKUX KOHCTAHT, OIEHUBAHUS YHCIIOBBIX BBIPAXKEHUH.

Jlunusa «YpaBHEHHS M HEPABEHCTBA» pPEAM3yeTCsd Ha MPOTSHKEHUU BCero oOydeHHs B
CTaplied WIKOJe, IMOCKOJbKY B KaXJOM paszleie MporpaMMbl IPEIyCMOTPEHO peUIeHUe
COOTBETCTBYIOIIUX 3aAa4. OOy4aromuecs: OBJIaeBalOT Pa3IMYHBIMU METO/IaMHU PEUICHHS LIEIBIX,
PaIMOHATILHBIX, UPPAITMOHATILHBIX, TOKA3aTEIBHBIX, JIOTAPU(PMUICCKIX H TPUTOHOMETPHUICCKUX
ypaBHEHUH, HEPABEHCTB M UX CUCTEeM. [lomydeHHbIe YMEHUS UCIIONB3YIOTCS MIPU MCCIIETOBAHUN
GyHKIMI C TOMOIIBIO MPOU3BOTHOM, PEIICHWH MPHUKIAIHBIX 3a/ad M 3a]a4 Ha HaXOXXICHHE
HauOOJBIINX U HAMMEHbIINX 3HaueHUi GyHKkiuu. [laHHas comepikarenbHas TUHUS BKIIOYAET B
cedst Takke (OpMUPOBAHHWE YMEHUM BBINONHATH pacuéTel No (opmynaM, HpeodpazoBaHUs
LEJIBbIX, PAIlMOHAIBHBIX, HPPAlMOHATIBHBIX U TPUTOHOMETPUYECKUX BBIPAKECHHM, a TakKkKe
BBIpQXEHHH, COJEp)KAIIMX CTeNneHu W Jorapudmbl. braromaps m3ydeHHo anredpanvecKkoro
MaTepuaia MPOUCXOIUT JalbHEeIee pa3BUTHE ATOPUTMHYECKOTO U aOCTPAKTHOTO MBIIIICHUS
yqamuxcs, (GOpPMHUPYIOTCS HABBIKM JEAYKTHBHBIX PAaCCYXIEHUH, pabOThl C CHMBOJBHBIMHU
dbopmamu, TpeICTaBIeHUs 3aKOHOMEPHOCTEH W 3aBUCUMOCTEH B BUJI€ PAaBEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI I PEIICHHs IPAKTHUYECKUX U €CTECTBEHHO-
Hay4HbIX 33]1a4, HaIJISIIHO JIEMOHCTPUPYET CBOU BO3MOXKHOCTHU Kak SI3bIKa HAYKH.

ConepkarenbHo-MeToauuecKass TUHUSA «DyHKIUA U TpaduKu» TECHO TEPEIIeTaeTCs C
JPYTUMHU JIMHUSIMU Kypca, TOCKOJIbKY B KaKOM-TO CMBICIE 33/aéT TOCIEI0BATEIHHOCTD
UM3ydeHUs Marepuana. lV3ydeHue CTeNmeHHOW, IOKa3aTenbHOW, Jorapudmuueckoil u
TPUTOHOMETPUUECKUX (YHKIUN, WX CBOWCTB M TpaduKOB, UCHONb30BaHUE (DYHKIMNA AIis
pelIeHusT 3a/ady U3 JPYrux y4eOHBIX MPEIMETOB W PEATbHOW >KU3HU TECHO CBS3aHO KakK C
MaTeMaTUYeCKUM aHAJIM30M, TaK U C PEIICHUEeM ypaBHEHUU W HepaBeHCTB. [Ipu sToM O0sbIIOE
BHUMaHUE yJemnsieTcss (GOPMUPOBAHUIO YMEHUS BbIpaxaTh (OpMylaMd 3aBHCHMOCTH MEXKIY
pa3MYHBIMH BEIMYMHAMH, HCCIEAOBATh TIOJTY4YeHHbIE (YHKIHH, CTPOUTh HX TpaduKH.
Marepuan »To coAepKaTeIbHOW JMHWUW HAIEJIeH Ha pa3BUTHE YMEHHM W HABBIKOB,
MO3BOJISIIOIINX ~ BBIPAXKaTh 3aBHCHMOCTH MEXAY BEIMYMHAMH B  paznuyHor  (dopme:
AHAIUTUYECKOW, Tpaduueckod U ciaoBecHOH. Ero wu3yueHue crmocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTH K  OOOOMICHHIO W  KOHKPETU3AIHH,
HCITOJIb30BAaHUIO aHAJIOTUH.

ConepxarenbHas nuHusA «Hadama maTeMaTHyeckoro aHajan3a» MO3BOJISIET CYILIECTBEHHO
pacIIMpHUTh KPYT KaK MAaTEeMaTUYECKUX, TaK M MPUKIAIHBIX 33134, JOCTYIHBIX 00yJarOIIUMCS, Y
KOTOPBIX TMOSIBISIETCS BO3MOKHOCTH UCCIIEIOBATh U CTPOUTH Ipaduku (HYHKIIUH, ONPEACTATh UX
HauOOJbIIME U HAUMEHbILNE 3HAYEHUS, BBIYUCIATD IO Guryp u oObEMBI Tel, HaXOIUTh
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CKOPOCTM H YCKOPEHHs npoueccoB. JlaHHas conepKaTellbHas JIMHAA OTKPBIBACT HOBBIE
BO3MO)XHOCTH IIOCTPOEHMSI MAaTEMAaTUYECKUX MOJEIECH pealbHbIX CHUTYyallui, HaXO0)KIEeHUs
HAaWIy4llero penleHus B NPUKIAIHBIX, B TOM YHCJIE COLMAIBHO-3KOHOMHYECKHX, 3ajayax.
3HAaKOMCTBO C OCHOBaMM MAaTE€MaTHYE€CKOI'O aHaJlM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOIO,
(OopMaIbHO-JIOTHYECKOT0 U KPEaTUBHOI'O MBIIUIEHUS, (OPMHUPOBAHUIO YMEHUH paclo3HaBaTh
NPOSIBJIICHUS] 3aKOHOB MAaTeMaTHKH B HayKe, TEXHHKE M HcKyccTBe. OOyuarommecss y3HAIOT O
BBIIAIOIUXCSl pE3yJbTaTaxX, IOJYyYEHHBIX B XOJE pa3BUTHUA MATEeMAaTUKU KaK HayKd, U HX
aBTOpax.

CopnepxaTenbHO-METOANYECKAs TUHUA «MHOXECTBA U JIOTMKa» B OCHOBHOM IIOCBSIICHA
3JIEMEHTaM TEOPUU MHOKECTB. TEOpETUKO-MHOKECTBEHHbIE IIPECTABICHNS [IPOHU3BIBAIOT BECH
KypC IIKOJBHON MaTeMaTHKH U MpeIaraloT Haubosiee YHUBEPCAIbHBIA A3BIK, 00BEIUHSIOMNI
BCE paszeibl MaTeMATHUKM U €€ IPWIOKEHHWH, OHU CBS3BIBAIOT pa3HbIE MAaTEMaTUYECKUE
JUCLMIUINHBL B eauHoe uenoe. Iloaromy BaXXHO n1aTh BO3MOXHOCTb HIKOJBHUKY IOHMMATh
TEOPETUKO-MHOKECTBEHHBIN SA3bIK COBPEMEHHOM MaTeMAaTWKHM U HCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa u Hauasa MaTEeMaTHYECKOTO aHaJIM3a» MPUCYTCTBYIOT TAKXKE OCHOBBI
MaTeMaTHYeCKOro MOJICIMPOBAHUS, KOTOpbIE NMPHU3BaHbl CPOPMHUPOBATH HABBIKM IOCTPOCHUS
MOJIeJIe peallbHbIX CUTYyallUui, UCCIIEOBAHMSI 3TUX MOJEJIEH C IIOMOIIBIO amnmapara aareopsl 1
MaTeMaTUYeCKOr0 aHajlu3a M MHTEPHpPETAaluu IOJyYeHHBIX pe3yibTaToB. Takue 3agaHus
BIJIETEHBl B Ka&XIbli M3 PA3LEIOB IPOrpPaMMBbl, IOCKOJIBKY BECh MaTepual Kypca HIMPOKO
WCIIOJIB3YETCSI U1 pEeLIeHUs TPUKIAIHBIX 3a1ad. [Ipu penennn peanbHbIX TPAKTHUECKUX 3a1a4
ydaliuecss — pa3BUBAalOT  HAONIOAATENIBHOCTh,  YMEHHME  HAXOIUThb  3aKOHOMEPHOCTH,
abcTparupoBarbCsi, HMCHOJIb30BaTh AaHAJIOTHIO, 0000IIaTh M KOHKPETHU3UPOBATH MpoOIIEMy.
JlesatenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB DELICHUs MNPUKIATHBIX 337ay OpraHuszyercs B
npoliecce U3y4eHus BcexX TeM Kypca «Anredpa 1 Hauaia MaTeMaTHYECKOTo aHAIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B yueOHOM MiaHe Ha U3y4eHHe Kypca aareOpsl M Hauyal MaTeMaTHYeCKOTro aHaIu3a Ha 6a30BOM
ypOBHE OTBOAMUTCS 2 yaca B Henenmo B 10 kiacce.



COJAEP)KAHHUE YYEBHOI'O KYPCA
10 KJIACC

Yucia 1 BbIYMCICHUSA

Panmonanbupie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuonuveckue  apodu.  Apudmernueckue omepanud ¢ palMOHAIBHBIMU  YHCIAMH,
npeoOpa3oBaHusl YMCIOBBIX BblpakeHUH. Ilpumenenue apoGeil M NPOLIEHTOB MJs pPELICHUs
IIPUKIIAIHBIX 3a7a4 U3 Pa3IMYHbIX OTpaciiel 3HaHUHU U PEaJIbHOM JKU3HHU.

JleiicTBuTenpHbIe YKcna. PalmoHambHBICE M WppallMOHAIBHBIC YHcia. ApuMeTHUECKUe
olepanuu ¢ JACHCTBUTEIbHBIMH uuciamMu. [IpuOmmkEHHbIe BHIYUCICHUS, TIPAaBUIa OKPYTICHHUS,
IIPUKUIKA U OLIEHKA PE3YyJIbTaTa BEIYUCICHUM.

Crenenp ¢ nenbiM nokasateneMm. CranpapTHas Gopma 3amucH ASHCTBUTEIBHOIO YHUCIIA.
Hcnonp3oBanue moAXoAsmedl (GopMbl 3amucH  JICHCTBUTENBHBIX YHCEN IS PEHICHUs
IIPaKTUYECKMX 3a/1a4 U IPECTABICHUS JaHHBIX.

Apudmernueckuil KopeHb HaTypalbHOW cTemeHu. JledicTBus ¢ apudmeTndyeckumMu
KOPHSIMHM HaTypaJIbHOW CTEIICHH.

CuHyC, KOCUHYC U TaHI€HC YHMCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOTO ApryMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa U TOXK/IECTBEHHbIE TPE0OpPa30BaHHUS.

[IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUUECKHE
(bopMyIIBL.

YpaBHeHHE, KOpeHb YypaBHeHMs. HepaBeHCTBO, penieHue HepaBeHCTBa. Meron
MHTEPBAJIOB.

Pemenue nensix u 1poOHO-pallMOHANIbHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenne nppanimOHaNIBHBIX YPaBHEHNUN U HEPaBEHCTB.

Pemenne TpUroHOMETPUUECKUX YPABHEHHM.

IIpuMeHeHre ypaBHEHHMI U HEPABEHCTB K PELICHUIO MAaTEMATHYECKUX 3aJay U 3a1ay W3
Pa3IUYHBIX 00J1aCTe HayKU U peasIbHOM JKU3HH.

DyHKIUHN U TPaQUKH

OyuK1Ms, crocoos! 3ananust GyHkuun. I'papux Gyaxnun. Bzanmuo oOpatHbie GyHKINU.

Ob6nacTp omnpeneneHuss 1 MHOXecTBO 3HaueHui ¢pynkuuu. Hymu ¢ynkuun. [TpomexyTku
3HAKOIOCTOSHCTBA. YETHBIE 1 HEUETHBIE (PYHKITHH.

CrenenHast QyHKIMSI ¢ HATypajdbHBIM W IENBIM moka3areneMm. EE cBoiicTBa u rpaduk.
CoiicTBa u rpaduk KOpHS n-0# CTENEHN.

TpuroHomerpudeckas OKpPYKHOCTb, OIpEAEICHUE TPUTOHOMETPHUUECKUX (YHKUIUH
YHUCJIOBOTO APIyMEHTA.

Hayana matemMaTH4yecKoro aHajaimsa

[TocnenoBarenbHOCTH,  CHOCOOBI  33JaHUsl  IOCTENOBATEIbHOCTEH. MOHOTOHHBIE
IIOCJIEI0BATEILHOCTH.

Apudmerndeckass U reomerpuueckas — mporpeccun.  beckoHeuHo — yObIBaromas
reomeTrpuueckas nporpeccus. CymMma 0€CKOHEUHO YOBIBAIOIIEH T'€OMETPUUYECKOW MPOTPECCHH.
dopMyna CIOXKHBIX IIPOLEHTOB. Mcronb30BaHuE MPOrpeccuu Ul PELICHMsS pEeabHBIX 3aaad
IIPUKJIAHOTO XapaKTepa.

MHosxecTBa U JIOTHKA



MHokecTBO, onepanuu HajJ MHoxecTBaMu. [{uarpammbl Diinepa—Benna. [Ipumenenne
TCOPCTUKO-MHOKCCTBCHHOT'O aIrapara i ONMHUCAaHUA PCaJIbHBIX IMPOLCCCOB U HBHCHHﬁ, npu
pELICHUH 33/1a4 U3 APYTUX YUeOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CiaeICTBUE, 10Ka3aTEIbCTBO.



IINTAHUPYEMBIE PE3YJIbTATDBI

OcBoenne y4yebHOro npeamera «MaTemaTukay JOJDKHO OOeCredMBaTh JOCTHIKCHHE Ha
YpOBHE CpenHero ooumero o0pa3oBaHUSl CIEIYIOMIMX JUYHOCTHBIX, METalpeIMETHBIX U
MPEeIMETHBIX 00Pa30BaTEIbHBIX PE3yJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE Ppe3yNbTaThl OCBOCHHS IMpOrpamMmbl yueOHOro mnpenmera «MaTemaTHKa
XapaKTEepPU3YIOTCS:

['paxxnanckoe BociuTaHue:

c(OpPMUPOBAHHOCTHIO TPAKIAHCKOM TMO3MIMM OO0y4aromierocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHAa POCCHICKOrO OOIIEeCTBA, MPEACTABICHUEM O MAaTEMaTHUYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHHUM, MPOLEAYp Tpa)kJIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI U Tp.), YMEHHEM B3aUMOJEHCTBOBATh C COLUAIBHBIMU WHCTUTYTaMH B
COOTBETCTBUH C UX (PYHKIMSIMH U HAa3HAYCHHEM.

[laTproTHyeckoe BOCIIUTAHUE:

c(OpMUPOBAHHOCTBHIO POCCUICKOM Ipa’kJaHCKOM MIECHTUYHOCTH, YBAKEHUS K MPOLLIOMY
U HACTOSIIEMY POCCHUCKOM MaTEMaTHUKH, IIEHHOCTHBIM OTHOIICHUEM K JIOCTHIKCHHSIM
POCCHIICKUX MaTEMaTUKOB U POCCUMCKOM MaTeMaTH4eCKOM ILIKOJbI, K HCIOJIb30BAHUIO 3THUX
JOCTHIKEHUH B IPYTUX HayKaX, TEXHOJIOTHSX, cepax IKOHOMUKH.

JlyXOBHO-HPAaBCTBEHHOTO BOCITUTAHUS:

OCO3HAHWEM JYXOBHBIX IIEHHOCTEH POCCHUHCKOro Hapona; CcHOpPMUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHMS, 3THUECKOTO MOBEICHMS, CBI3aHHOIO C MPAKTUUYECKUM IMPUMEHEHUEM
JOCTH>KEHUN HAyKU U JIEATEIbHOCTBIO YYEHOT0; OCO3HAHMWEM JIMYHOTO BKJaJa B MOCTPOCHHUE
YCTOMYMUBOTO OYaYIIETO.

DCTETUUECKOE BOCIIUTAHUE:

ACTETUYECKUM  OTHOLIEHWEM K  MHUpPY, BKIOUYasg JCTETHUKY  MaTeMaTH4YeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEIICeHUN, PacCYKICHUN; BOCIPUUMYHUBOCTHIO K
MaTEeMaTUYECKUM acTIeKTaM pa3IuYHbIX BUJIOB UCKYCCTBA.

®u3nyeCcKoe BOCITUTAHHE:

c(OPMUPOBAHHOCTHIO YMEHHSI TPHUMEHATh MaTeMaTHYeCKHe 3HaHUS B HMHTEpecax
310poBOTO U Oe3omacHoro o0Opa3a >KW3HU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHUE, cOATAHCHPOBAHHBIM PEXUM 3aHITHH M OTAbIXA, peryispHas (u3nyeckas
aKTHBHOCTH); (PU3UUECKOTO COBEPIICHCTBOBAHUSA, TIPH 3aHATUSX CIHOPTHBHO-030POBUTEIBHON
JEATETbHOCTBIO.

TpynoBoe BociUTaHUE:

TOTOBHOCTBIO K TPYIy, OCO3HAaHUEM IIEHHOCTH TPYAOIIOOWS; MHTEPECOM K Pa3IMUHBIM
chepam mpodeccHOHaTBEHON NESITEIbHOCTH, CBI3aHHBIM C MAaTEeMAaTHKOW U €€ MPUIOKEHUSIMH,
YMEHHEM COBEpIIIaTh OCO3HAHHBIN BBHIOOP Oymyleit mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIS
JKU3HEHHBIC IUIAHBI, TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaTH4ecKoMy OOpa3oBaHUIO U
€caM000pa3oBaHUI0 Ha MPOTSHKEHWH BCEW JKM3HM;, TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHUIO B
PELICHUH IPAKTUYECKUX 3a]a4 MATEMaTH4YE€CKON HAPaBJICHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHUE:

Cc(OPMUPOBAHHOCTBHIO JKOJOTUYECKOW KYJIBTYpPhl, MOHUMAHHEM BIUSHUS COLUATHHO-
SKOHOMHYECKHX IIPOLIECCOB HA COCTOSIHUE NPHUPOJHOW M COLMAIBHOW Cpeabl, OCO3HAHUEM
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100aTbHOTO  XapakTepa JKOJIOTMYECKUX  MpoOJieM; OpUEeHTalled Ha  MpUMEHEHHE
MaTeMaTUYECKUX 3HAHUMN JUIsl pelleHMsl 3a7iad B O00JIaCTU OKPYXKAloUIe cpelpl, IIIaHUPOBAHUS
MIOCTYIKOB M OLEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs1 OKPY)KAIOILEH CPEJIbI.

[{eHHOCTH HAy4YHOTO NTO3HAHUSL:

c(OpMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKH M OOLIECTBEHHON MPAKTHKH, HOHUMAHUEM MaTeMaTH4ecKOW HAayKH Kak chepbl
YeJI0OBEUYECKON JESTEIbHOCTH, ITAlOB €€ pa3BUTUS U 3HAYMMOCTH Ul pa3BUTUS LIMBUIIN3ALUY;
OBJIQJICHUEM SI3bIKOM MAaT€MATHUKH M MAaTE€MaTU4YECKOW KYJIbTypOHW KaK CpPEACTBOM MO3HAHUSA
MHpa; TOTOBHOCTBIO OCYHIECTBJISATh IPOEKTHYHO U HCCIENOBATEIbCKYIO JI€ATEIbHOCTh
MHAMBUAYAJIBHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIbTATBI

MertarnpenMeTHbIe pe3yabTaThl OCBOCHUS IPOTrPaMMBI YUeOHOTO mpeamMeTa «MareMaTHKay
XapakTepU3YIOTCS  OBJAJCHHEM  YHUBEPCAIBHBIMUA  HO3HABAMENbHbIMU  OeliCEUaMU,
VHUBEPCANILHBIMU —~ KOMMYHUKAMUBHBIMU — OCliCBUAMU,  YHUBEPCATbHLIMU — PecyIsimUSHbIMU
oelicmeusmMu.

1) Yuusepcanvuvie nosnasamenvusie oeticmsus, obecneuusaiom gopmuposanue 6a306vix
KOCHUMUBHBIX NPOYECCO8 00yyalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpa;
npuUMeHeHUe J102ULeCKUX, UCCIe008ameNbCKUX onepayutl, ymeHull pabomams ¢ ungopmayueti).

ba3oBble nornueckue NeMCTBUS:

® BBUIBISITH M XapaKTEPU30BATh CYIIECTBEHHBIE MPH3HAKK MAaTEeMaTHYECKUX OOBEKTOB,
MOHSTHUIA, OTHOIIEHUN MEXAY MOHATUAMU; (HOPMYIHUPOBATH ONMpEAENCHUSI MOHATHH;
yCTaHABJIMBAThH CYIIECTBEHHBIH MPU3HAK KJIACCH(HUKAINN, OCHOBAHHS /ISl 0000IIeHNUs
U CpaBHEHHUS, KPUTEPUHU TIPOBOJMMOTO aHAJIH3a,

e BOCIPUHHMMATh, (GOPMYIUPOBaTH U MPeOoOPa30BbIBATH CYXKJEHUS: YTBEpAUTEIbHbIE U
OTpHIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IIME; YCIOBHBIE;

® BBIABIATH MAaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IMIPOTUBOPEUHS B (haKTax,
TAHHBIX, HAOMIOACHMUSIX W YTBEPXKACHUAX; MpenyaraTb KPUTEPUU ISl BBISBICHHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JenaTh BHIBOZBI C HMCIIOJIb30BAaHHEM 3aKOHOB JIOTHKH, JCIYKTUBHBIX W HHIYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOYEHUH 110 aHaJIOTHH;

® TIPOBOJUTH CAMOCTOSITEIFHO JJOKA3aTeIhCTBA MATEMAaTHICCKUX YTBEPKACHUH (TIpsSMBbIE
U OT TPOTUBHOTO), BBICTpAUBATh apPryMEHTAIMIO, TPUBOAWUTH TIPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKIICHUS U BBIBOJIHI;

e BpIOMpaTh CMOCOO pemeHuss y4eOHOM 3ahauu (CpaBHUBATh HECKOJIBKO BapHaHTOB
peleHns, BEIOUpaTh HanOoIee MOIXOMANINA ¢ YIETOM CaMOCTOSTEBHO BBIICTICHHBIX
KpUTEPUEB).

ba3oBbie uccnenoBaTenbCcKue 1eHCTBUS:

® WCIOJB30BATh  BOMPOCHI  KAaK  HWCCIEAOBATENBCKUH  WHCTPYMEHT  TIO3HAHUS;
(dbopMynHupoBaTh BONPOCH, (PUKCHUPYIOIIHNE MPOTHBOPEUYHE, MPOOIeMy, YCTaHABIUBATh
HUCKOMOE U JaHHO€, (OpMHUPOBATH THUIIOTE3y, APIYMEHTHUPOBATH CBOIO IO3ULHIO,
MHEHHUE;



® TMPOBOJIUTH CaMOCTOSITEIbHO CIUIAHUPOBAHHBIM JKCHEPUMEHT, HCCIIEI0OBAaHUE II0
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaThuyeckoro oObeKTa, SBICHHS, Ipolecca,
BBISIBIICHHUIO 3aBUCUMOCTEH MEXKAY 00bEKTaMU, SIBICHUSIMH, IIPOLIECCAMU;

® CaMOCTOATENLHO  (HOpMyIHpOBaTh OOOOIIEHHMS M BBIBOABI IO  pe3yiabTaTaMm
NPOBEAEHHOTO HAOIIOCHHS, UCCIIEAOBAaHUS, OLEHUBATH JIOCTOBEPHOCTh MOJIYYEHHBIX
Pe3yJIbTAaTOB, BEIBOJIOB U 00OOIICHMIA;

® [IPOTHO3UPOBATH BOZMOXKHOE Pa3BUTHE MPOIIECCA, a TAKKE BBIIBUTATH MIPEATIOTOKCHHS
0 €ro pa3BUTUH B HOBBIX yCIIOBHUSX.

Pa6ota ¢ nuadopmanueii:

® BBIBIATH AePUIUTHI HH(GOPMALIUU, JAHHBIX, HEOOXOIUMBIX JI1 OTBETa Ha BOIPOC U
JUTSL pEIICHUs 3a/1a4H;

e BpIOMpaTh HMHPOPMAIMIO W3 HWCTOYHUKOB pA3IUYHBIX THUIIOB, AaHAJU3UPOBATbH,
CUCTEeMATHU3UPOBATh U HUHTEPIPETUPOBATH MH(MOPMAILIMIO PA3NUYHBIX BUAOB U (opM
NPECTaBIICHHUS;

® CTPYKTYpHpPOBaTh HWH(POPMALHUIO, TPEACTABIATH €€ B pa3iuyHbiX  (opmax,
WITIOCTPUPOBATH IpadUuecKy;

® OIICHWBATh HAASKHOCTH HMH(POPMAIMM IO CaMOCTOATENBHO CHOPMYINPOBAHHBIM
KPUTEPHUSIM.

2) VHhusepcanvHvle KOMMyHUKamueHwle Oelicmsus, obecnedusaom c@opmuposaHHocmy

COYUANBHBIX HABLIKOE 00YYAIOUUXCA.

Ob61eHue:

® BOCIPUHHUMATH B (HOPMYIHPOBATH CYKJIECHHS B COOTBETCTBUU C YCIOBUSIMHU H IEISIMHU
OOIIEHUs; SICHO, TOYHO, TPAMOTHO BBHIPAXKaTh CBOK TOYKY 3pEHHS B YCTHBIX U
NUCHMEHHBIX TEKCTAaX, aBaTh MOSCHEHHS 110 X0y PEIICHHS 3a/1a4i, KOMMEHTHPOBATh
MOJTyYEHHBIH Pe3yNbTaT;

e B X0Jie 00CYX/IeHHUS 3aJ]aBaTh BOIPOCHI MO CYIIECTBY 00CYKIaeMOM TeMbl, TPOOIEMBI,
pemaeMoil  3aJaud, BbICKa3bIBaTh HJEU, HAIlEIEHHbIE HAa TMOUCK pPEelIeHUs;
COTOCTABNISATh CBOU CYXKICHHS C CYXACHUSAMHU JPYIHMX YYaCTHHUKOB JHAJIOra,
0oOHapyXHUBaTh pa3IMuMe U CXOJCTBO MO3UIIMIL; B KOPPEKTHOH popme popMyaupoBaTh
pa3HoTIIacHsi, CBOM BO3PAKCHHUS,

® [IPEICTaBIATH PE3yAbTAThl PEIICHUs 3a/lauM, SKCIIEPUMEHTA, UCCIIEJOBAHUs, IPOEKTA;
CaMOCTOSITENIFHO BBIOMpATh (popMaT BBICTYIUICHHUS € YY4ETOM 3a7ad IMPE3CHTAIUN U
0COOEHHOCTEH ayTUTOPHH.

CoTpyIHHUYECTBO:

e T[IOHMMAaTh M WCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAWBHIYAIBHOH pabOTHI
Npyd pelIeHWH Y4YeOHBIX 3a/Jady, TPUHUMATh IIeJb COBMECTHOW JEATEIbHOCTH,
IUTAHUPOBATh OPTaHM3AIMI0 COBMECTHOM pabOTHI, pacmlpeneisTh BHIBI PadoT,
JIOTOBAapHUBAThCS, OOCYXKJATh IPOLECC M pe3ylnbTaT padoThl; 0000IIaTh MHEHUs
HECKOJIbKUX JIIOJIEH;

® y4acTBOBATh B IPYIIOBHIX (hopmMax paboThl (0OCYKIeHUs, OOMEH MHEHHH, «MO3TOBBIE
ITYPMBD» W WHBIC); BBIMOIHATH CBOIO YacThb pabOThl U KOOPAMHHUPOBATH CBOU
JNEeNCTBUS C IPYTUMH YWIEHAMHU KOMaH/bl; OLIECHUBATh KaueCTBO CBOETO BKJIaJa B 001U
MPOIYKT MO KPUTEPHSIM, CPOPMYITHUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHSL.

3) Vnusepcanvhuie pezynamuenule delicmsus, obecneuusaiom @Gopmupo8aHue CMulCl08bIX

VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHU.



Camoopranu3zanus:

COCTaBJIAThH IUIAH, aITOPUTM PEUICHUS 3a/Ja4yd, BEIOMpATh CIIOCOO peHIeHHs ¢ y4ETOM
UMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh MU KOPPEKTHUPOBATH
BapHaHTHI pEUIeHUH ¢ y4€TOM HOBOM MH(OPMALIUU.

CaMOKOHTPOJIb:

® BIAJCTh HABBIKAMH II03HABATEIBHOW pedleKcHuH KaKk OCO3HAHUS COBEPIIAEMBIX

JNEHUCTBUI ¥ MBICIUTENBHBIX IPOLECCOB, WX PE3yJIbTAaTOB; BIAJAETh CIOCOOAMH
CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca U pe3yibTaTa pPEUICHUS MaTeMaTHYeCKON
3a]a4u;
® MpeABUAETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPH PEUICHUH 33Ja4ud, BHOCHUTD
KOPPEKTUBBI B JICATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HAWIEHHBIX
OIIMOOK, BBISIBICHHBIX TPYTHOCTEH;

® OIICHUBAaTh COOTBETCTBUE pe3yibTaTa IEIHM U YCIOBUSM, OOBSCHATh TPUUUHBI
JOCTHIKEHUSI WJIM HEIOCTIKEHUS Pe3yJIbTaTOB JAEATeIbHOCTH, HAXOIUTh OIIHOKY,
JIaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDBI

OcBoenne yueOHOTO Kypca «Anredpa ¥ Havaisa MaTeMaTHYECKOTO aHajIn3a» Ha YPOBHE
cpeaHero oduiero oopa3zoBaHUs JOHKHO O0ECIeUrBATh JAOCTHKEHHE CIETYIONNX MPEIMETHBIX
00pa30BaTeNIbHBIX PE3yabTaTOB!

10 KJIACC

Yuciia ¥ BbIYUCICHUA

OnepupoBaTh HNOHATUSMM: PALMOHAIBHOE U JIEMCTBUTEIBHOE YUCIO, OOBIKHOBEHHAs U
JeCSITUUHAs APOOb, MPOLEHTHI.

BoinonuaTe apudmernyeckue omnepanuuM € palUOHAIBHBIMM U JAEMCTBUTEIbHBIMU
YHUCIIAMH.

BbinonHATe NpuOMMKEHHBIE BBIYMCICHUS, HCIIONB3YS IpaBWJIa OKPYIJIEHUs, JeNaTh
MIPUKHJIKY U OLICHKY p€3yJIbTaTa BIYUCIICHUI.

OnepupoBaTh MOHIATUSAMU: CTENEHb C LENBIM MOKa3aTeleM; cCTaHJapTHas gopma 3amnucu
JEMCTBUTENIBHOTO YHCIa, KOPEHb HATYpaJbHOW CTENEHH; MCIOJIb30BaTh MOAXOJAIIYI0O (OopMy
3aIIUCHU ACUCTBUTENBHBIX YUCEII JUISl PELICHUS TPAKTUYECKUX 3a1a4 U IIPEICTABIICHUS TaHHbIX.

OnepupoBaTh MOHATUAMH: CHHYC, KOCMHYC W TAaHT€HC NPOU3BOJIBHOIO  YIJa;
MCIIOJIb30BAaTh 3aIllMCh IPOU3BOJIBHOIO yIJla Yepe3 0OpaTHbIE TPUTOHOMETpUUYECKHEe (QYHKIUH.

YpaBHeHHUsS M HEPABEHCTBA

OnepupoBaTh NOHATUAMU: TOXAECTBO, YPABHEHUE, HEPABEHCTBO; 1LIE€JI0€, PALlMOHAIBHOE,
MPPALMOHAIBHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHHUE;

BemonHsaTe  mpeoOpa3oBaHus — TPUTOHOMETPUUYECKHMX  BBIp@XEHHMM M pemarhb
TPUTOHOMETPUYECKUE YPABHECHHUS.

BoimonHaTe npeobpazoBaHus 1ETbIX, PAIMOHAIBHBIX U UPPAILMOHAIBHBIX BBIPAKEHUH U
pelaTh OCHOBHBIE TUIIBI LIENbIX, PALIMOHAIBHBIX U UPPALMOHAIIBHBIX YPABHCHUM U HEPABEHCTB.

[IpuMeHATh ypaBHEHHs M HEPABEHCTBA JUISl PELICHMS MATEMAaTUYECKUX 3a1ad YU 3a1ad u3
pa3INYHBIX 00JIaCTe HAYKH U peabHON )KU3HH.
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MogenupoBaTh peanbHbIE CUTYallUM Ha S3bIKe anreOpbl, COCTABIATH BBIPAXKCHU,
yYpaBHEHHsI, HEpPABEHCTBAa 110 YCJIOBHIO 3a/ayd, MCCIEI0BATh IOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DOyHKIUM U TpapuKu

OnepupoBaTb NOHATUAMU: (YHKLUSA, CIIOCOOBI 3a1aHUs (PYHKIUH, 00IaCTh ONpeeIeHUs
¥ MHO>KECTBO 3HAa4eHUH QYHKIUH, rpaduK GyHKINH, B3AUMHO OOpaTHbBIE ()yHKITHH.

OnepupoBaTh MOHATUSAMH: YETHOCTb W HEYETHOCTh (DYHKIMHM, HYIH (YHKIHH,
IPOMEKYTKH 3HAKOIIOCTOSHCTBA.

Hcnonb3oBath rpaduku GyHKITUN 1)1 pEIICHUST YpaBHCHUH.

Crpouth U yuTaTh rpaguKu JTUHEHHOW (YHKIMH, KBAAPATHUHOW (YHKIIMH, CTETICHHOMH
(YHKLINU C LENBIM ITOKa3aTeNIeM.

Hcnonb3oBate rpaduku GYHKUMN A UCCIIEAOBAHUS MPOLIECCOB U 3aBUCUMOCTEH Mpu
peLIeHUH 3aJad U3 JAPYruX y4yeOHBbIX NPEIMETOB M peabHOW KM3HM; BbIpakaTh (opMyiIamMu
3aBHCUMOCTH MEX/1Y BETUINHAMH.

Hauyana MmaTeMaTH4eCKOro aHAJIN3a

OnepupoBaTh MOHATUSAMH: IOCIEA0BATEIbHOCTb, apu(MeTHUecKass U IeoMeTpHuecKas
IPOTpeccu.

OnepupoBarh MOHATHIMHU: OECKOHEYHO yOBIBAIOIIasi TEOMETpUYECKasi POTPECCHsi, CyMMa
0EeCKOHEUYHO yObIBAIOLIEH reOMETPUUECKON ITPOrPECCUU.

3agaBarh NOCIEI0BATEIBHOCTH PA3IIMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOWCTBA MOCIENOBATEIBHOCTEH M MPOTPECCHM JUIsl pelleHHs] peabHbIX
3aJa4 NPUKIIAJHOTO XapaKTepa.

MHoecTBa U JIOTHKA

OnepupoBaTh MOHATUSAMH: MHOKECTBO, ONEPAIIUH HAJ MHOKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapaT /Ui ONUCAHUS PEaJIbHBIX MPOLECCOB
U SIBJICHUH, IPY PEIICHNH 3a/1a4 U3 JPYTUX y4eOHBIX TPEAMETOB.

OmnepupoBaTh MOHATUSAMH: ONPECIICHIE, TEOpeMa, CIECTBHE, TI0KA3aTeIbCTBRO.

11 KUIIACC

Yuciaa 1 BLIYHCTIECHUS

OnepupoBaTh MOHATUSIMHU: HaTypalbHOE, L€J0€ YHUCIO; UCIONb30BaTh MPU3HAKU
JIETTMMOCTH LIENBIX YUCE, PA3TI0KEHUE YUCIIA HA ITPOCTHIE MHOMKUTEIM JUISl PEIIEHUS 3a1a4.

OnepupoBaTh MOHATHEM: CTETIEHB C PAIMOHAIIBHBIM ITOKA3aTENIEM.

OnepupoBaTh NOHATHAMU: JorapuM YUCIIa, JECATUIHBIC U HATYPATbHBIE JIOTAPU(PMBI.

YpaBHeHUs M HEPABEHCTBA

[IpuMeHsTH CBOWCTBA CTENEHH /s MPeoOpa3oBaHUs BBIPAKEHUH; OMEpUPOBATH
MOHATUSIMU:  TIOKA3aTeJIbHOE YpaBHEHWE W  HEPABEHCTBO;, pEllaTh OCHOBHBIE  THIIBI
MOKa3aTeJIbHBIX YPABHEHUN U HEPABEHCTB.

BoeimonusaTe mpeoOpa3oBaHUs BBIPAKEHUN, COJEpKAlIMX Jorapudmbl; OMEepUpOBaTH
MOHIATUSIMH: JIoTapu(MHUUECKOE YpaBHEHHE W HEPABEHCTBO; peIIaTh OCHOBHBIE THIIBI
Jorapu(MUUECKUX YpaBHEHUH U HEPABEHCTB.

HaxonuTh pemieHus: npocTemx TPUTOHOMETPUUECKUX HEPABEHCTB.

OrnepupoBaTh NOHATHSIMU: CHCTEMa JIMHEWHBIX YpaBHEHUH U €€ pEellIeHHE; UCIO0JIb30BaTh
CHCTEMY JINHENHBIX YPABHEHUN U1l PELIEHUS IPAKTUYECKUX 3a/1a4.
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HaxonuTe penieHus nNpocTernX CUCTEM U COBOKYITHOCTEW pallMOHAIBHBIX YPAaBHECHUU U
HEPABEHCTB.

MonenupoBaTh peajgbHbIE CHUTyalldd Ha S3bIKE alreOpbl, COCTaBISATh BBIPAXKCHUS,
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI M0 YCIOBHIO 33Ja4M, UCCIIEI0BATh IOCTPOCHHBIE MOJIEIH C
MCIIOJIb30BAaHUEM arrapaTa anreOpbl.

DOyHKUUH U rPpadpuKu

OnepupoBarh MOHATUSMHU: TIepUOAWYECKas (YHKIHUSA, TMPOMEKYTKH MOHOTOHHOCTHU
GyHKIMHM, TOUYKH 3KCTpeMyMma (YHKIMH, HauOoJblllee W HAauMEHbIIee 3HaYeHUs (YHKIUU Ha
MPOMEXKYTKE; UCIIOJIb30BATh UX IS MCcce10BaHus QYHKINH, 3a1aHHOM rpaduKoMm.

OnepupoBarh  NOHATHSIMH:  TpadUKH  TOKA3aTeNbHOW,  Jorapudmuueckod
TPUTOHOMETPUYECKUX (PYHKINN; N300pakaTh X Ha KOOPJUHATHON TUIOCKOCTH M MCIOJIb30BaTh
JUISl pELLICHUs] YPABHEHUN U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM TIJIOCKOCTH TpaduKH JMHEHHBIX YpaBHEHUH W
WCIIOJIB30BATh WX JIJISL PEIICHUS CHCTEMbI JIUHEHHBIX YpaBHEHUH.

Ucnonb3oBarhk rpaduku (GyHKIHN AJIS HCCIIENOBAHUS MPOIECCOB W 3aBUCUMOCTEH U3
JIPYTUX y4EOHBIX TUCIUILINH.

Hauyana maTemMaTn4yeckoro aHajamsa

OnepupoBarh  MOHSATHSMH:  HENPEpbIBHAS  (QYHKIWS;  MPOW3BOAHAS  (YHKIUY;
UCTIOJIB30BaTh T€OMETPUYECKHUN U (PU3UUECKUI CMBICI TPOU3BOAHON IS peIICHHS 3a/1a4.

HaxoauTh mpou3BOIHBIE 3JEMEHTAPHBIX (PYHKIM, BBIYUCIATH MPOU3BOAHBIE CYMMBI,
MPOU3BEICHHUS, YACTHOTO (PYHKIIHA.

Hcnonp30BaTh MPOU3BOJAHYIO ISl UCCIENOBaHUS (QYHKIMM HAa MOHOTOHHOCTb U
HKCTPEMYMBI, IPUMEHSTH PE3YJIbTaThl UCCIEOBAHMS K TOCTPOEHUIO I'paUKOB.

Hcnonb30BaTh NPOU3BOAHYIO JI1 HAXOXKACHUS HAWIIYYILEro PELICHUs B MPUKIAIHBIX, B
TOM YHCJIE€ COI[UATbHO-PKOHOMUYECKHX, 3a/1a4ax.

OrniepupoBaTh MOHATHSIMHU: MEPBOOOpa3Has W WHTErpajl; MOHUMATh T€OMETPUUECKHN U
(buznyecKuil CMbICIT UHTErpaa.

Haxoauth mepBooOpa3Hble deMeHTapHbIX (YHKIUN; BBIYUCIATH MHTErpai Mo (GopMyie
Hrrorona—Jleitbnumna.

Pemats nmpuxiagHble 3aa4d, B TOM YHCIE COLMATIBbHO-3KOHOMUYECKOIO U (PU3NYECKOTO
XapakTepa, CpeICTBaMHU MaTEMaTHUECKOT0 aHalIn3a.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KosnuuyectBo yacos DJIEKTPOHHbBIE
Ne HaunmeHoBaHMe pa3je/ioB U TeM (uudpossbie)
n/n NPOrpaMMblI Bcero Kontpoabubie | - Ipaxkriyeckue o0pa3oBaTe/bHbIE
padoThbI padoThI pecype
MHosxecTBa palluOHAJIBHBIX U
1 IEUCTBUTENLHBIX YUCEN. PalinoHaabHbIE 14 1
YPaBHEHUS U HEPABEHCTBA
) Oynkiuu ¥ rpaguku. CTeneHsb ¢ 1elbM 6
IIOKa3aTeseM
3 Apudmernueckuii KOpeHb N—Oi CTETEeHH. 13 1
HppanmonanbHble ypaBHEHUS U HEPABEHCTBA
4 @DopMysIbl TPUTOHOMETPHH. ” 1
Tpuronomerpruyeckue ypaBHEHUS
5 ITocnenoBaTeIbHOCTH U IIPOrPECCUH 5
6 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 3 1
3HaHUHN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0
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ITOYPOYHOE IIVTAHUPOBAHUE
10 KVIACC

Ne i/

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3YYEeHUS

DJIEeKTPOHHbBIE
nudposeie
o0pa3oBaTte/ibHbIE

pecypchbl

[ToBTOpeHune. MHOeCTBO, ONepalliy Hajl
MHO>KeCTBaMu. J[uarpaMmel
Oitnepa—Benna

[ToBTOpeHue. PannonanbsHbIE YKCIA.
OOBIKHOBEHHBIE U JICCITHYHBIC APOOH,
MPOLICHTHI, OECKOHEYHBIC TIEPHUOTUUECKUE
Ipodu

[ToBTOpenue. Apudpmernueckre
olepaluy ¢ paloHaIbHBIMU YHCIaAMH,
peoOpa3oBaHUs YUCIOBBIX BhIPAKEHUM

[ToBTopenue. [Ipumenenue npodeit u
MPOLEHTOB JIJI PEMIEHUS MPUKJIIATHBIX
3a/1a4 U3 Pa3InYHbIX OTpACIed 3HAHUI 1
peanbHOU KU3HU

[ToBTopenue. [Ipumenenue apobeii u
MPOLEHTOB JUJISl PELIEHUS IPUKJIIAIHBIX
3a71a4 U3 Pa3IMYHbIX OTPACIIEN 3HAHUU U
peanbHOU KU3HU

IToBTOpeHue. JleliCTBUTEIbHBIE YHUCIIA.
PanuonaneHble 1 HppallMOHAJIBHBIC YKCIIA




[ToBTOopenue. Apudmerndeckue

7 .

ONEPALMH C JEHCTBUTEIbHBIMU YU CIIAMU
[ToBTopenue. [IpubnmxEHHBIC

g BBIYMCIICHHUS], IPABUIIa OKPYTJICHUS,
IIPUKHJIKA U OLIEHKA pe3ysbTaTa
BBIYMCIICHUI

9 IToBrOpenue. ToxaecTBa u
TOKIAECTBEHHBIE MPEOOPA30BAHUS

10 IloBTOpenue. YpaBHEeHNE, KOPEHb
ypaBHEHUS

1 IToBrOopenue. HepaBeHCTBO, pelieHne
HEPaBEHCTBA.

12 IToBTOpeHne. MeToa HHTEPBAJIOB.

13 [ToBTOopenue. Pemenne nenbix u JpooHo-
palMOHATILHBIX YPaBHEHHUH U HEPABEHCTB
KonTpoJsbHas pabora no teme
"MHo0:KeCTBa PALIMOHAJIBHBIX U

14 JeHCTBUTEJILHBIX YHCEJI.
PanmnonanbHble ypaBHeHUS U
HepaBeHCTB'"

15 Apudmernueckuil KOpeHb HaTypaTbHON
crenieHd. OCHOBHBIE TIOHATHS.

16 Apudmernueckuii KOpeHb HaTypaTbHON
creneHu. Pemrenue 3anay.

17 CoiicTBa apu(hMETHUECKOr0 KOPHS

HaTypaJIbHOH cteneHu. OCHOBHBIE
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IIOHATHA.

CBoiicTBa apu(PMETHIECKOTO KOPHS

18 .

HaTypaJbHOU cTeneHu. Pemenue 3anay.
CBoiicTBa apu(PMETHIECKOTO KOPHS

19 HaTypajabHOM cTeneHu. Pemenue
MPaKTUYECKHX 3a]1a4.

20 JeiicTBus ¢ apupMeTHUECKUMH KOPHIMHU
Nn—Oil CTENEHH

)1 JeiicTBus ¢ apupMeTHUECKUMH KOPHIMHU
n—oi crenenu. CBOMCTBA.

” JeiicTBus ¢ apupMeTHUECKUMH KOPHIMHU
n—oM crereHu. Pemenue 3agauy.

” JeiicTBus ¢ apupMETHUECKUMH KOPHIMHU
n—ou creneHy. [I[puMeHeHne CBONCTB.

24 JeiicTBus ¢ apupMeTHUECKUMH KOPHIMHU
n—oii crenenu. O6001IeHNE 3HAHUI.
CrenenHast GQyHKIUS C HATypalIbHBIM U

25 LeJIbIM IoKa3areneM. E€ cBoiicTBa 1
rpaduxk.

%6 DyHKIUS, CTIOCOOBI 3a/1aHUs (PYHKITUH.
B3aumuo oOpaTHble GyHKIIH
I'paduk dyakmuu. O6macTs onpeneaeHus

27 ¥ MHOXECTBO 3HaYeHUH QyHKInn. Hymm
byakuun. [TpomexyTku
3HAKOIMOCTOSIHCTBA.

28 YeErabie 1 HEYETHBIC DYHKITUN
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CrenieHs ¢ 1eJIBIM ITOKa3aTeIIeM.

29 CranmaptHas popma 3anucu
JEUCTBUTEILHOTO YHCIIa
Hcnonb3oBaHne Moaxoasamieii popMbl

30 3aMcH JEHCTBUTEIbHBIX YNUCEN IS
pelIeHus: TPAKTUYECKUX 3a1a4 U
IIPEJICTaBICHUS JaHHBIX

31 Pemenne nppanimOHaIBHBIX YPaBHEHUN U
HepaBeHCTB. OCHOBHbBIE IOHSTHS.

39 Pemienne nppanimOHaIBHBIX YPaBHEHUN U
HepaBeHCTB. O0sacTu onpeaeneHusl.

13 Pemienne nppanimOHaIbHBIX YPaBHEHUN U
HepaBeHCTB. CriocoObl MPOBEPKH.

34 Pemenne nppanimOHAIBHBIX YpaBHEHUN U
HepaBeHCTB. Pemenue 3amay.

35 Pemenne nppaiimOHAIbHBIX YPaBHEHUN U
HepaBeHcTB. O0001IeHNEe 3HAHU.

36 CaolicTBa U rpaguK KOpHSI n-Oi CTENEHH

37 CaolicTBa U rpauK KOpHS N-Oi CTENEHHU.
IToaroroska xk KP
KonTtpoabHnas padora no reme

13 "Apu(pmeTnyecKuii KOpeHb N—oit
crenenu. UppannonaibHble
YPABHEHHS M HepaBeHcTBA'"

39 Pabora Haz ommbKamu.

TpUroHoMeTpUYecKan OKPYKHOCTb,
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onpeaeneHne TPUroHOMETPUYECKMX
dYHKLMI Yncnosoro aprymeHTa. OCHOBHbIe
NOHATUA.

40

TpuronomeTrpuyeckas OKpyKHOCTb,
orpeziesieHue TPUTOHOMETPHUUECKHUX
(GyHKIIMI YUCIOBOTO apryMeHTa

41

CI/IHYC, KOCHUHYC U TAHI'CHC YUCJIOBOI'O
ApryMCHTAa

42

CI/IHYC, KOCHUHYC U TAHI'CHC YHUCJIOBOT'O
ApryMcCHTA. Ocb CHHYCOB, KOCUHYCOB,
TAaHI'€CHCOB KOTAaHI'CHCOB.

43

OCHOBHBIE TPUTOHOMETPUYECKHE
(dhopmMyIbl. 3aBUCUMOCTh MEXKy CUHYCOM,
KOCHUHYCOM M TAaHT€HCOM.

44

OCHOBHBIE TPUTOHOMETPUYECKUE
¢dopMmynel. TpuronomeTpuyeckue
TOX/IECTBA.

45

OCHOBHbBIE TPUTOHOMETPUYECKUE
bopmyibl. DOpMYIIBI IS YIJIOB O U -(L.

46

OCHOBHBIE TPUTOHOMETPUUYECKHE
bopMmyiibl. DOPMYIIBI CIOKEHUS.

47

[IpeobOpazoBanme TPUTOHOMETPUIECKUX
BbIpaKeHHNI. CUHYC, KOCHHYC U TaHT€HC
JIBOWHOTO yria.

48

[IpeobpazoBaHre TPUTOHOMETPUYECKUX
BbIpaxkeHUl. CUHYC, KOCUHYC U TaHT'€HC
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ITOJIOBUHHOI'O yrIJIa.

[IpeobpazoBaHre TPUTOHOMETPUUECKUX

49 .
BbIpakeHHUI. DOPMYJIbl IPUBEICHMUS.
[IpeobpazoBaHre TPUTOHOMETPUUYECKUX

50 BbIpaxkeHuil. CyMMa 1 pa3HOCTb CUHYCOB,
KOCHHYCOB.

51 [TpeobpazoBaHre TPUTOHOMETPUIECKUX
BbIpaKEeHMI. Pemenne 3anay.

5) Pelenne TpUroHoMeTprUUECKUX
ypaBHeHui. Cosx = a

53 Pelenne TpUroHOMeTpUUECKUX
ypaBHEHHUH. Sinx = a.

54 ApKcuHyC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa

55 ApKCUHYC, apKKOCHHYC U apKTaHT'€HC
YHCIIOBOTO apryMeHTa

56 Pemienne TpuroHOMETpUYECKUX
ypaBHeHul. Tgx =a.

57 Pemmenuie TpUroHOMeTpHUUECKUX
ypaBHeHul. Ctgx = a.
Pemennie TpUroHOMeTpHUUECKUX

58 ypaBHeHUH. Paznuyunbie METOABI
peleHus.

59 Pemenne TpuroHoMeTpUYECKUX

ypaBHeHUH. CucTeMaTu3amus 3HaHUM.
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60

KonTpoasHnas pabora no reme
"®opMyJibl TPUTOHOMETPHH.
Tpuronomerpuveckue ypaBHenus'"

61

HOCJIG,I[OB&TCJIBHOCTI/I, CIIOCOOBI 3aJJaHusA
IocjIeI0BaTeIbHOCTEH. MOHOTOHHBIE
oCJICaA0BaATCIbHOCTHU

62

Apudmernueckast 1 reoMeTpUyecKas
nporpeccuu. Mcnonb3oBaHue Nporpeccuu
JUISl pEIICHUs peallbHbIX 3a]a4
IPUKIIATHOTO XapaKTepa

63

beckoneuno yObIBarommas
reomerpuueckas nporpeccus. Cymma
0eCcKOHEeUHO yObIBatOLIEH
reoMEeTPHUECKON porpeccuu

64

CDOpMy.]'Ia CJIOKHBIX ITPOILICHTOB

65

®opmyia CII0KHBIX TPOLEHTOB. Pemenne
3az1ad.

66

O0o001Ienne, cucTeMaTA3alus 3HaHUH 3a
KypC ainreOpbl U Haual MaTeMaTHYECKOTO
a"anm3a 10 xiracca

67

Hrorosas KOHTpPOJIbHAA pa60Ta

68

O0o001Ienue, cucTeMaTA3alis 3HaHUH 3a
KypC ainreOphbl U Haual MaTeMaTHYECKOTO
a"anm3a 10 xiracca

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME

68
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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