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MNOSICHUTEJIbHAS 3AITUCKA

Pabouas mporpamma yd4eOHOTO Kypca «Anrebpa M Hayajla MaTeMaTHUYECKOTO AHAIHU3a»
0azoBoro ypoBHs it obydatomnuxcst 10 —11 kmaccoB paszpaborana Ha ocHoBe DenepalbHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIApTa CpeaHero odmiero oOpa3oBaHus, ¢ y4ETOM
COBPEMEHHBIX MUPOBBIX TPeOOBaHM, NMPEABABIAEMBIX K MaTeMaTHUYECKOMY OOpa30BaHMIO, U
TpaguIMid pOocCUiicKoro oOpa3oBanus. Peanmm3anusi mporpaMMbl 00eCIIEUMBAET OBJIAJCHHE
KIIFOYCBBIMU KOMIICTCHUHUAMU, COCTABJIAIOIIMMU OCHOBY IJId CaMOpPa3BUTHUA U HCIIPCPLIBHOT'O
0o0pa3oBaHus, IEIOCTHOCTh OOLIEKYIbTYPHOTO, JHYHOCTHOTO M TIO3HABATEIHLHOTO PAa3BHTHUS
JTUYHOCTH 00YyJarONUXCsl.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayajlia MaTeMaTHMYECKOTO aHajIW3a» SBIIETCS OJHUM M3 Hauboliee
3HaYMMBIX B MPOTpaMMeE CTapiieil IIKOJBI, IMOCKOJBKY, C OJHOW CTOPOHBI, OH O0ECIeYnBaeT
WHCTPYMEHTAIBbHYI0 0a3y /s HM3y4YeHUS BCEX E€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JpPYrou
CTOPOHBI, (QOPMHPYET JIOTHYECKOE W aOCTpaKkTHOE MBIIIICHHE YYalluxcsl Ha YpPOBHE,
HEO0OXO0IMMOM JUIsl OCBOEHHSI KypCOB MH(POPMATHKH, O0OIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTH.
B paMkax maHHOTO Kypca ydJamruecs OBJIaIeBal0T YHHBEPCATLHBIM SI36IKOM COBPEMEHHOM HayKH,
KoTOpast GopMyIHpyeT CBOM AOCTIKEHHSI B MaTeMaTHIeCKoi (opme.

Kypc anre6pbl 1 Hayan MaTeMaTHYECKOr0 aHAJIM3a 3aKJIaJbIBa€T OCHOBY JUISl YCHEIIHOTO
OBJIAZICHUSl 3aKOHAMH (HU3UKH, XAMUH, OWOJOTHH, TIOHNMAaHUS OCHOBHBIX TEHICHIIHNA
SKOHOMMKH M OOILIECTBEHHOM >KU3HHU, TIO3BOJIIET OPUEHTUPOBATHCS B COBPEMEHHBIX LIH(PPOBBIX
U KOMITBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HMCIOJIb30BaTh UX B MOBCEIHEBHON kU3HU. B TOXeE
BpeMsi OBJIaZIcHHE aOCTPAKTHBIMHM U JIOTHUECKH CTPOTMMH MAaTeMAaTUYECKUMHU KOHCTPYKLIHSIMU
pa3BUBaeT yMEHHWE HaXOJWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTUHHOCTH YTBEPXKIEHUS,
WCIIOJIb30BaTh 00O00IIEHNEe W KOHKPETH3aIMio, a0CTparupoBaHWE W aHAJIOTHIO, (hopmMupyer
KpeaTHUBHOE W KPUTHYECKOE MbIlLIeHHe. B xone u3ydenus anreOpbl M Hayall MaTeMaTUYECKOTO
aHaJlM3a B CTapIlIei IIKOJIe yJalluecs IMOJIyYaloT HOBBIM ONBIT PELIECHUs MPUKIAIHBIX 3a/ad,
CaMOCTOSITEJIBHOTO ~ TOCTPOEHHUS MaTeMAaTHYeCKHMX MOJele  peallbHbIX CHUTyalluid
UHTEPIpETAllMM  TOJYYEHHBIX pELICHUM, 3HAKOMSTCS C MpUMEpaMHU MaTeMaTHYEeCKHX
3aKOHOMEPHOCTEH B MpPUPOJIE, HAyKe U B HMCKYCCTBE, C BBIJAIONIMMUCS MaTeMaTHUYEeCKUMHU
OTKPBITHSIMU U UX aBTOPaMH.

Kypc oOnanaer 3HaYUTENBHBIM BOCHUTATENBHBIM MOTEHIIMAIOM, KOTOPBIA peanu3yercs
Kak uepe3 yueOHBI MaTepuai, CroCOOCTBYIONINN (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS,
Tak u 4yepe3 cnenupuky ydeOHON JeATENbHOCTH, TpeOyromel CcaMOCTOSATEIbHOCTH,
aKKypaTHOCTH, NPOJODKUTEIBHOW KOHIIGHTpAllMM BHUMAHUST M OTBETCTBEHHOCTH 3a
MIOJIy4YEHHBIN pe3ynbTarT.

B ocHoBe meroauku oOyueHus airedpe U HayalaM MaTeMaTUYECKOTO aHalHu3a JICKUT
JeATeIbHOCTHBIN MPUHLUI 00yYeHUsL.

CrpykTypa Kypca «Anredpa ¥ Hayajga MaTeMaTHYECKOTO aHAJIN3a» BKIIIOYAET CIIEIyIOle
coJiepKaTelbHO-METOIUYecKue JUHUU: «YUucna W BbluMcieHus», «OyHKuMH U TpapuKuy,
«YpaBHEHUs U HepaBeHCTBa», «Hauana mMaTeMaTH4eckoro aHanuza», «MHOXECTBA U JIOTHKaY.
Bce ocHOBHBIE cofepkKaTeabHO-METOIMYECKUE JMHUM U3Yy4aroTcs Ha MPOTSDKEHUHM JBYX JIET
oOy4yeHHs B cTapulel MIKOoJe, eCTECTBEHHO JOMOJHSS JIpyr Apyra M MOCTENEHHO HacChIIAsCh
HOBBIMH TeMaMH U pasjenamu. JIaHHBIH Kypc SBIS€TCS HWHTETPATHUBHBIM, MOCKOJIbKY
oObenuHsieT B cebe Ccolep)KaHue HECKOJIbKUX MaTeMaTH4YeCKUX JUCHMIUIMH: anre0pa,
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TPUTOHOMETPUS, MATEMATUYECKUN aHAIU3, TEOPHsI MHOKECTB U Jip. [To Mepe Toro Kak y4amiuecs
OBJIaZICBAIOT BCE OoJiee MMIMPOKMM MaTEMaTHUECKUM amIaparoM, y HHX MOCIEI0BaTeIbHO
(dopMupyeTcsi ¥ COBEPIICHCTBYETCS YMEHHE CTPOUTh MATEMAaTHUECKYI0 MOJENb peaJbHOMN
CUTYaIlu¥, MPUMCHITh 3HAHUs, MOJIydeHHBIC B Kypce «Anrebpa W Hadama MaTeMaTHYECKOTO
aHaIM3a», JUIsl PEIIeHUs] CaMOCTOSITENIbHO CQOPMYIMPOBAHHONW MaTeMaTHUECKOW 3ajadyd, a
3aTe€M MHTEPIPETUPOBATH MOIYUYEHHBIN pe3yibTaT.

CopepxarenpHo-MeToAMYecKass  JUHMS — «Yucna W BBIUMCIIEHHS»  3aBeplIacT
(dbopMUpOBaHHE HABBIKOB HWCIOJIB30BAHUS JCHCTBUTEIBHBIX YHCEN, KOTOpOE OBUI0 HAa4YaTto B
OCHOBHOI 1iKkojyie. B crapuieil mkose ocoboe BHUMaHUE yaensiercd (GOpMUPOBAHUIO MPOUYHBIX
BBIYUCIIUTEIIBHBIX HABBIKOB, BKJIIOYAIONIUX B C€OS HCIOJIB30BAHHME DPA3IUYHBIX (POpPM 3arucu
JNEHUCTBUTENHHOTO YHWCIA, YMEHHE PAIMOHAIBHO BBHITIOJNHATH JCHUCTBUS C HHUMH, JelaTh
MPUKUJIKY, OIICHUBATh pe3ynbTrar. OOydarommuecss TMOJIy4aloT HaBBIKM TPHOIHKEHHBIX
BBIYUCJICHUH, BBITIOJHEHUS JEWCTBUM C YHMCIaMU, 3alUMCAaHHBIMU B CTaHIApPTHOW Qopme,
WCIIOJIb30BAHUSI MATEMAaTHYECKUX KOHCTAHT, OIIEHUBAHUS YMCIIOBBIX BBIPAKEHUN.

Jlunusa «YpaBHEHHS M HEPABEHCTBA» pEaTU3YyeTCs Ha MPOTSHKEHHWU BCEro OOydeHUs B
CTapuiel mIKoJie, TMOCKOJIbKY B KaXJIOM pas3feie MporpaMMbl NPEAYyCMOTPEHO pEelIeHHe
COOTBETCTBYIOIINX 3aa4. OOyuaronuecs: OBIaJIeBaOT PA3IMYHBIMA METOJIAMHU PELICHUS LIETIbIX,
paIrMoOHAIBHBIX, UPPAITMOHAIBHBIX, TTOKA3aTEeNIbHBIX, JTOTAPUIMUUECKUX U TPUTOHOMETPHUECKHIX
ypaBHEHUM, HEPABEHCTB M MX CUCTeM. [lomydeHHbIe YMEHUS WCIIOIB3YIOTCS TIPH UCCIIEIOBAHUN
(GYHKIME ¢ MOMOUIBIO MPOU3BOJHOM, PEIICHWH MPUKIATHBIX 3a/a4 M 3ajad Ha HaXOXKICHHE
HauOOJIBIINX ¥ HAMMEHBINX 3HaueHuN (QyHKIMU. JlaHHAsS conepikaTeNbHasi TUHUS BKIIOYAET B
cedst Takke (OPMHUPOBAHWE YMEHHUW BBITIOJHATH pacd€Tsl 1Mo ¢opMyliaM, MpeoOpa3oBaHUs
LEbIX, PAlUOHAIBHBIX, UPPALHMOHAIBHBIX M TPUTOHOMETPUYECKMX BBIPDAKECHHUM, a TakkKe
BBIPKEHUH, COJepKalluX cTerneHu U Jorapudmel. braromaps msydeHuio anreOpanyueckoro
MaTepuasa MPOUCXOAUT JaibHeHllee pa3BUTHE ATOPUTMHUECKOTO U aOCTPAKTHOTO MBIIIICHUS
yuaiuxcs, (OPMHUPYIOTCS HAaBBIKM JEIYKTHUBHBIX PacCyXACHUH, pabOThl C CHUMBOJIbHBIMU
dbopmamMu, peCTaBICHHUS 3aKOHOMEPHOCTE M 3aBUCUMOCTEN B BUJE PAaBEHCTB U HEPABEHCTB.
Anrebpa npeanaraet 3pPpeKTUBHbIE HHCTPYMEHTHI Ui PEUICHHs IPAKTUYECKUX U €CTECTBEHHO-
Hay4HbIX 3aJa4, HarJISJHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK SI3bIKa HAYKH.

CopepxarenpHo-mMeToanueckass TuHUS «DyHKIUM U TpaduKu» TECHO MeperuieTaeTcs ¢
OPYTMMHU JIMHUSIMU Kypca, IIOCKOJbKY B KakKOM-TO CMBICIE 3aJa€T NOCIEI0BaTEIbHOCTD
W3ydeHuss Marepuana. V3yueHue CTenmeHHOH, IOKa3aTeNbHOM, JIorapuPMUYECKON U
TPUTOHOMETPUYECKUX (PYHKUIMNA, MX CBOMCTB M TpaduKOB, HCHOIb30BaHUE (DYHKIUN s
pelieHus 3aJad U3 APYruX y4eOHBIX HPEIMETOB M pealbHON >KM3HH TECHO CBS3aHO Kak C
MaTeMaTHYeCKUM aHaJIM30M, TaK M C pelIeHHeM ypaBHEHUU U HepaBeHCTB. [Ipu 3Tom Gombioe
BHMMaHUE yjensercs (OPMUPOBAHUIO YMEHHS BBIpaKaTh (OpMylaMU 3aBHCHUMOCTH MEXIY
pa3IMYHBIMU BEIMYMHAMH, HCCIEIOBAaTh TMOJY4YeHHbIE (YHKIHUHU, CTPOUTh HX TIpaduKH.
Marepuan 3TON cOAep)KAaTEeIbHON JIMHUM HAlEJIeH Ha pPAa3BUTHUE YMEHMM U HABBIKOB,
MO3BOJISIIOIIMX ~ BBIPAKATh 3aBHUCHMOCTHM MEXKAY BEIMYMHAMH B  pa3iuyHOM  (opmMme:
aHAIMTUYEeCKOM, Trpaduueckod u ciaoBecHO. Ero wu3ydeHwe cmnocoOCTBYET pa3BUTHUIO
QITOPUTMUYECKOTO  MBIIUICHHUS, CIOCOOHOCTH K  OO0OOIIEHHIO W KOHKpETH3alluW,
HCIIOJIb30BAHUIO aHAJIOTUH.

ConepxarenbHas nuHus «Hadana maTeMaTHYeCKOTrO aHaIM3a» IMO3BOJISIET CYLIECTBEHHO
pacIIUpUTh KPYT KaKk MaTeMaTUYECKUX, TaK U MPUKIAJHBIX 33/1a4, JOCTYIMHBIX 00yJaromuMcs, Y
KOTOPBIX MOSIBIISIETCS BOBMOKHOCTh UCCIIEIOBATh U CTPOUTH Ipaduku HyHKIHMHI, OTpeaensiTh UX
HauOOJBIINE U HAUMEHBIIINE 3HAUCHUS, BRIYUCIATh Momaan Guryp u oObEMBI Tel, HAXOIUTh
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CKOPOCTM U YCKOpPEHHs IpoueccoB. JlaHHas copaep)kaTreiabHas JUHHUS OTKPHIBAET HOBBIE
BO3MOXHOCTH IIOCTPOEHMSI MAaTEMaTHYECKMX MOJENEH pealbHbIX CHUTYyallui, HaXO0KIEHUus
HAaWIY4llIero pEelIeHUs B MPHUKIAIHBIX, B TOM YHCJIE COLMAIBHO-PKOHOMUYECKHX, 3aJayax.
3HaKOMCTBO C OCHOBAaMH MAaTE€MaTHUYECKOTO aHaJIM3a CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO,
(OopMaIIbHO-TOTHYECKOTO U KPEaTUBHOTO MBIIIICHUS, (POPMUPOBAHUIO YMEHUH pacrio3HaBaTh
MIPOSIBJIEHUSI 3aKOHOB MaTEeMaTHKU B HayKe, TEXHUKE U HcKyccTBe. OOyuarouiuecss y3HaAKT O
BBIJAIOIIMXCSl pe3yJibTaTaX, IOJYYEHHBIX B XOJ€ pa3BUTHS MaTeMaTUKU Kak HayKM, U HX
aBTOpax.

CopepxarenbHO-MeTOANYECKAsE TUHUSA «MHOXKECTBA U JIOTMKA» B OCHOBHOM IOCBSIIEHA
3JIEMEHTaM TEOPUU MHOXKECTB. TEOpEeTUKO-MHOKECTBEHHbIE ITPEICTABICHHS IPOHU3BIBAIOT BECH
KypC LIKOJIbHOW MaTeMaTHKU W MpeararoT Haubojee YHUBEPCATbHBIN SI3bIK, 00bEeINHSAIOMNI
BCE pa3lenbl MaTeMaTHMKd M €€ TNPUIOKEHHH, OHM CBS3BIBAIOT pa3Hble MaTeMaTUYECKUE
JUCUMIUIMHBL B eauHoe 1ienoe. [lo3ToMy BaXKHO JaThb BO3MOKHOCTH IIKOJBHUKY IOHUMATh
TEOPETUKO-MHOKECTBEHHBIH SI3bIK COBPEMEHHOM MaTeMaTHMKH U HCIOJIb30BaTh €ro s
BBIPAYKEHUSI CBOMX MBICIICH.

B kxypce «AnreOpa u Hayajga MaTeMaTHYECKOTO aHAJIM3a» MPUCYTCTBYIOT TAK)K€ OCHOBBI
MaTeMaTHYEeCKOr0 MOJEIHPOBAHUS, KOTOPbIE NMPU3BAHbI CPOPMUPOBATH HABBIKM IMOCTPOECHUS
MoJieNiel peasbHbIX CUTYallul, UCCIEOBAaHUS 3TUX MOJENIel ¢ TIOMOIIbIO afnmnapaTta aireOpsl u
MaTeMaTHYeCKOr0 aHajiu3a M HMHTEPHpETaluy TOJYyYEHHBIX pe3ylbTaToB. Takue 3agaHus
BIUIETEHBl B KaXKJbIil M3 pazlieioB MPOrpaMMBbl, MOCKOJIbKY BECh MaTepuan Kypca HIMPOKO
WCIOJIb3YeTCs Ui pelIeHus MPUKIaaHbIX 3a1a4. [lpu pemennn peaabHbIX MPaKTHUYECKUX 3a/1a4
yyaiigecsi — pa3BUBalOT  HAONIOAATENbHOCTh,  yYMEHHE  HAXOJUThb  3aKOHOMEPHOCTH,
a0CTparupoBaThCs, MCIOJb30BaTh AHAJIOTHIO, 0000IIaTh W KOHKPETU3MPOBATH MPOOIIEMY.
JlesTenbHOCTh MO (POPMHUPOBAHUIO HABBIKOB PEUICHHUS MPHUKIAJHBIX 337ad OpPraHu3yeTcsl B
IpoLecce U3y4eHus Bcex TeM Kypca «Anredpa v Havaja MaTeMaTHYecKOro aHaInu3ay.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

B y4eOHOM m1aHe Ha M3y4YeHHE Kypca aJireOphl M Hayall MAaTeMaTHYeCKOro aHayin3a Ha 6a30BOM
ypOBHE OTBOJUTCS 2 yaca B Heaento B 10 kiacce.



COJAEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

Yucina ¥ BbIYUCICHUS

Parmonanbubie uncina. OOBIKHOBEHHBIE U JIECSTUYHBIE JPOOHU, MPOIEHTHI, OECKOHEUHBIE
nepuoandeckue  apobu. Apudmernueckue Omepalud € pPAlHOHAIBHBIMUA  YHCIAMH,
npeoOpa3oBaHusl YHUCIOBBIX BbIpaxkeHUd. [Ipumenenue apoOeil M NPOLEHTOB JJsl PELICHHUS
MIPUKIIAHBIX 33]1a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUN U PEAIbHOU KU3HMU.

JleiicTBuTenpHble uncia. PanmoHanpHble M HMppalMoOHAlIbHBIE yucia. Apudmernyeckue
omnepauuy ¢ ACUCTBUTEIbHBIMU yHciaMu. [IpubnuxénHple BHIYMCICHUS, PAaBUIa OKPYIJICHMS,
IIPUKHJIKA U OLICHKA PE3yJIbTaTa BEIYMCIICHUM.

Crenenp ¢ nenbiM mokazateneMm. CraHmapTHas Gopma 3amicH ACHCTBUTEIBHOTO YHMCIA.
Wcnonb3oBanue mnoaxonsdmiel ¢opmbl 3amMcd  JCHCTBUTENBHBIX YHMCEN Ui pelleHus
MIPAKTHUYECKUX 33/1a4 U IIPEACTABIICHNS JAHHBIX.

Apudmernueckuil KOpeHb HaTypalbHON crTeneHu. JlelcTBuUsS ¢ apupMeTHueCKUMHU
KOpPHSIMHM HATYPAJIbHOW CTEIICHH.

CuHyc, KOCUHYC M TaHI€HC YHCIIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC, apKTaHT'€HC
YHUCJIOBOTO ApryMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa 1 TOKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeoOpa3oBanre TPUTOHOMETPUUECKUX BbIpakeHUH. OCHOBHbIE TPUTOHOMETPHUYECKHUE
(bopMyIIBL.

VYpaBHeHHe, KOpeHb YypaBHeHMs. HepaBeHCTBO, penieHue HepaBeHCTBa. MeTon
WHTEPBAJIOB.

Pemenue nensix u ApoOHO-pallMOHANBHBIX YPAaBHEHUI U HEPABEHCTB.

Pemenne uppanvoHagbHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenne TpuroHOMETpUYECKUX YpaBHEHUH.

IIpuMmeHeHNEe ypaBHEHMI M HEPABEHCTB K PEIICHUIO MAaTEMATUYECKUX 3a7ad WM 3ajad W3
pa3IMYHBIX 00JIacCTel HAYKU U PEATbHON KU3HH.

DYyHKUUM U TPaPUKU

OyHKIWsA, criocoObl 3ananus Gyakuun. ['paduk Gyakumun. Bzanmuo oOpatHbie GyHKITUN.

OO6nacte onpeneneHuss U1 MHOXkKecTBO 3HaueHuH ¢yHkuuu. Hynu ¢ynkuun. IIpomexyTku
3HAKONOCTOSIHCTBA. YETHBIE M HEUETHBIC (PYHKIUH.

CrenenHas (yHKUMSA C HaTypaJbHbIM M LI€JbIM IoKa3aTteneMm. EE cBoiicTBa u rpaduk.
CaoiicTBa u rpaduK KOpHS N-0H CTEIICHHU.

Tpuronomerpuueckass OKpYXHOCTb, OIpPENEIEHUE TPUTOHOMETPUUYECKHX (DyHKIMIHA
YHCJIOBOTO apryMeHTa.

Havaja maTeMaTH4eCKOro aHaJm3a

[locnenoBarenbHOCTH,  CIIOCOOBI  3aJaHMsA  IOCJIEAOBaTEeNbHOCTEH.  MOHOTOHHBIE
IIOCJIEOBATEIbHOCTH.

Apudpmernueckass U reomMeTpuueckas — mporpeccud. beckoHeuHo — yObIBaromas
reomerpuyueckas nporpeccus. CyMMma O€CKOHEYHO YObIBaroIlell reoMeTpHYecKO Mporpeccuu.
dopmyna CI0XHBIX IMPOLEHTOB. [cronb30BaHWE NMPOTPECCHM Ul PELIEHUS PEATBHBIX 3a1ad
IIPUKIJIATHOTO XapakTepa.

MHokecTBa M JIOTHKA

MHoxecTBO, onepaluu Haja MHoOXecTBaMu. Jnarpammel Oiinepa—Benna. [Ipumenenne
TEOPETUKO-MHOKECTBEHHOI'O armapara Jjsl OIMCAHMs PEaJbHBIX IPOLIECCOB U SIBJIEHWM, NpuU
peleHnH 3a5a4 U3 APYTUX YUeOHBIX IPEIMETOB.

Omnpenenenue, Teopema, CIIEJICTBHUE, JI0Ka3aTeNIbCTBO.
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IIJIAHUPYEMBIE PE3YJIbTATBI

OcBoenune ydyeOHOro mpenmera «MaremaTnka» TOJDKHO OOecCleYMBaTh JTOCTH)KEHHE Ha
YPOBHE cpenHero oOmero o0pa3oBaHHUsS CIEAYIOUIMX JHYHOCTHBIX, METAlpeJIMETHBIX U
IIpeIMETHBIX 00pa30BaTENbHBIX PE3Yy/IbTATOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pEe3yJabTaThl OCBOCHHUS IMPOrpaMMbl Y4eOHOTO mpeaMera «MaremaTtukay
XApaKTEPU3YIOTCS:

I'paxraHCcKO€ BOCIIUTAaHUE:

c(OPMUPOBAHHOCTBIO TPAXKIAHCKOM MO3MIMKM OOYydYarolmlerocss Kak akTUBHOTO U
OTBETCTBEHHOT'0 4IEHAa POCCHMCKOIrO OOIIEeCcTBa, MPEACTABICHUEM O MaTEeMaTHMUYECKHUX OCHOBAX
(YHKIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBIEHHUH, Mpoleayp TIpakJaHCKOTO oOIecTBa
(BBIOOpBI, OMPOCHl W Mp.), YMEHHEM B3aUMOJICHCTBOBATh C COLMAIBHBIMA HHCTUTYTAMH B
COOTBETCTBUU C UX PYHKIMUSIMH U HA3HAYECHUEM.

[TarpnoTHdeckoe BOCIMTaHUE:

c(OpPMUPOBAHHOCTHIO POCCUICKON I'paXKIaHCKOW MAEHTUYHOCTH, YBAXKEHHSI K MPOLIJIOMY
U HACTOAILIEMY PpPOCCHMCKOM MaTE€MaTHWKH, L€HHOCTHBIM OTHOIIEHHEM K JIOCTHKECHHSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUUCKOM MaTEMaTHYE€CKOW IIKOJbI, K HCIOJb30BAHUIO ATUX
JTOCTHKEHHM B IPYTUX HayKax, TEXHOJOTHUSAX, chepax IKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOT'O BOCIIUTAHUS:

OCO3HAHHMEM JIyXOBHBIX LIEHHOCTEM pOCCHIICKOrO0 Hapoaa; CcHOPMUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEACHMS, CBA3AHHOIO C MPAKTUYECKUM INPUMEHEHUEM
JNOCTH>KEHUM HAayKH U JEATEIbHOCTBIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKIJIAJla B MOCTPOEHUE
YCTOMYHMBOTO OYAYIIETO.

DCTETUYECKOE BOCIIUTAHUE:

JCTETUYECKMM  OTHOLIEHHEM K  MHpPY, BKIOYasg JCTETUKY  MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEHICHUH, pacCyKJIEeHUH; BOCIPUUMYHUBOCTBIO K
MaTeMaTHYE€CKUM acCleKTaM pa3JInYHbIX BUJIOB UCKYCCTBA.

®u3nuecKoe BOCIIUTAHUE:

chOpMUPOBAHHOCTHIO YMEHHSI TPUMEHATH MaTeMaTHYeCKUe 3HAaHUS B HMHTEpecax
310pOBOr0 U Oe3omacHoro obpa3a >KU3HHU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3I0POBBIO
(3mopoBoe muTaHHe, cOATAHCHPOBAHHBIA PEKUM 3aHSATUH M OTAbIXA, peryispHas (usnueckas
aKTUBHOCTb); (PU3MYECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIOPTUBHO-03A0POBUTEIHHON
JEeSATENbHOCTBIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTU TPYAOIIOOMS; MHTEPECOM K Pa3IUYHBIM
cdepam mpodeccHoHaIbHON JIEATENHOCTH, CBS3aHHBIM C MAaTeMaTHKON U €€ NMPHIIOKEHUSIMH,
YMEHHEM COBEpIaTh OCO3HAHHBIN BbIOOp Oyayliel mpodeccu U peaan30BbIBaTh COOCTBEHHbBIE
KU3HEHHbIE IJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHMYeCKOMY OOpa3oBaHMIO U
caM00Opa30BaHUIO0 Ha MPOTSHKEHWU BCEHl JKU3HU; TOTOBHOCTBIO K AaKTMBHOMY Y4YacTHIO B
pEeLICHUH IPAKTUYECKUX 3a1a4 MATEMaTHYECKON HAIIPABICHHOCTH.

DKOJIOTUYECKOE BOCIIMTAHUE:

C(OPMHUPOBAHHOCTBIO HKOJIOTMUECKOW KYIbTYphl, NMOHMMAaHHUEM BIMSHHUA COLUAIBHO-
JKOHOMHUYECKHUX IIPOLIECCOB HA COCTOSIHUE IPUPOAHOW U COLMAJIBHOU Cpefbl, OCO3HAaHUEM
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r00abHOTO  XapakTepa  OSKOJIOTMYECKHX MNpoOjieM; OpHeHTalued Ha  [pUMEHEHHE
MaTeMaTU4YeCKUX 3HAHUN Ui PeIeHHs 3a/1a4 B OOJIACTH OKPY)KAIOLIEH Cpenibl, TUIaHUPOBAHHUS
IIOCTYIIKOB U OLICHKU UX BO3MOKHBIX IIOCIJIEICTBUN JUIsl OKPYKAIOIIEH CPEJIbI.

IlenHOCTH Hay4YHOIO MO3HAHUS:

cOpPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOLIECTBEHHOM NMPAKTUKHU, IOHMMAaHUEM MaTeMaTHUYECKOM HayKH Kak cdepsl
YEJIOBEYECKOMN NEATEIIbHOCTH, TANOB €€ Pa3BUTHA M 3HAYUMOCTH JJI Pa3BUTHUS LIMBWIN3ALUU;
OBJIQJICHUEM S3BIKOM MAaTEMAaTUKA W MAaTE€MaTHYECKOW KYJIbTYpOM KaK CPEICTBOM II03HAHUS
MHpA; TOTOBHOCTBIO OCYLIECTBJIATH IIPOCKTHYIO U  HCCIEA0BATEIBCKYIO JIEATEIBbHOCTh
VMHJMBUYQJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

MertanpeaMeTHbIe Pe3yIbTaThl OCBOCHUS MTPOrPaMMBbl yaeOHOTO TipeameTa «MaremaTrukay
XapaKTepU3YIOTCS  OBJIQJICHUEM  YHHBEPCAIBHBIMH  HO3HAGAMETbHBIMU  OCliCEUIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUAMY, — YHUBEPCATIbHbIMU — Pe2YAAMUGHbIMU
OeticmeusMu.

1) Vhusepcanvnvie noznasamensusie oeticmeus, obecneuusaom Gopmuposanue 6a3068bix
KOCHUMUBHBIX NPOYECco8 00yuarowmuxcs (0ceoeHue mMemooos NO3HAHUS OKPYHCAIOWe20 MUpa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, yMeHut pabomamso ¢ ungopmayueti).

BazoBrie mornueckne eidCTBU:

® BBIABIATH M XapaKT€PU30BaTh CYIIECTBEHHbIC MPU3HAKH MaTeMaTHYECKHX OOBEKTOB,
MOHATHM, OTHOIIEHUH MEXIy MOHIATUSIMH; (HOPMYIUPOBATH OMPENECICHUS MOHSITUM;
yCTaHaBJIUBaTh CYIIECTBEHHBIN MPHU3HAK Kilaccu(uKauu, OCHOBaHUS Ui 0000IIeHUS
Y CpaBHEHMsI, KpUTEPUHU TIPOBOAUMOTO aHAIIN3a;

® BOCIPUHUMATH, (OPMYIUPOBATH U MPEOOPA3OBHIBATH CYKIEHHUS: YTBEPAUTEIbHBIE U
OTpulaTeNIbHbIe, EAMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE,

® BBIABIIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AaUMOCBS3H U IPOTUBOPEUHS B aKTax,
JNAHHBIX, HAONIONEHUSAX U YTBEPXKACHUAX; MIpeajaratb KPUTEPUM ISl BBISIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JleNaTh BBIBOJIBI C KCIIOJIH30BAHHEM 3aKOHOB JIOTUKH, ACTYKTHUBHBIX U WHIYKTUBHBIX
YMO3aK/II0UYEeHUH, yMO3aKIIIOUEHHH 0 aHAJIOTUH;

® [IPOBOJUTH CAMOCTOSITENILHO J0Ka3aTelbCTBA MaTEMaTHUECKUX YTBEPKIACHUM (TIpsSMBbIe
U OT TPOTHBHOTO), BBICTpaMBaTh AapryMEHTAIMIO, NPUBOJUTH MPUMEPHl U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KICHHUS U BBIBOJIBI;

e BBIOMpaTh CcrocoO perieHus y4eOHOM 3adauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BeIoupaTh HanboJiee MOAXOASAIMINUN ¢ YIETOM CaMOCTOATEIbHO BbIICTICHHBIX
KPUTEPHEB).

bazoBblie uccnenoBarensckue AeCTBUS:

® CMOJNB30BaTh  BOMPOCHI  KaK  MCCJIENOBATENbCKHM  MHCTPYMEHT  IO3HAHUS;
(dhopMynupoBaTh BOMPOCH], GUKCUPYIOIINE TPOTUBOPEUHE, MPOOIEeMY, yCTaHABINBATh
HUCKOMOE U JAaHHOe, (OpMUPOBATH TUIIOTE3y, APTYMEHTHUPOBATh CBOIO TO3HIIMIO,
MHEHUE;



® TIPOBOJUTH CAMOCTOSTENBHO CIUIAHWPOBAHHBIA HKCIEPUMEHT, HCCIIEAOBAaHUE TIO
YCTAQaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBJICHHS, Ipolecca,
BBISIBJICHUIO 3aBUCHUMOCTEN MEXIy 00bEeKTaMU, SBICHUSIMH, IIPOLIECCAMH;

® CcaMOCTOATENbHO (OpPMyIHUpOBaTh OOOOIICHUS W  BBIBOJBI 1O  pe3yJIbTaTaM
MPOBEAEHHOTO HAOIIOJCHHS, HCCIIEJOBAHUS, OLIEHNUBATh JIOCTOBEPHOCTh MOJIYYEHHBIX
pe3ynbTaTOB, BBIBOJIOB U 000OIICHHUIA;

® TIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCa, & TAK)KE BBIIBUTATH MPEIIOI0KEHUS
0 €ro pa3BUTUH B HOBBIX YCIOBUSIX.

Pabora ¢ unpopmarueii:

® BBIABIATH AePUINTHI UHPOPMALINH, TAaHHBIX, HEOOXOJUMBIX U OTBETa HA BOMPOC U
IUTSL pEIICHUS 3a/1a9H;

e BpIOMpaTh WH(POpPMAIMIO M3 HWCTOYHHKOB PA3IMYHBIX THIIOB, aHAJIU3UPOBATH,
CHCTEMAaTH3UPOBATh W WHTEPIPETHPOBATh MHMOPMAIMIO PA3IMYHBIX BHIOB M (HOpM
MIPEICTaBIICHHS,

® CTPYKTYpUpOBaTh HWH(POPMALMIO, TPEACTABIATH €€ B  pa3UyHbIX (opmax,
WJUTIOCTPUPOBATH TpaudecKi;

® OIICHWBaTh HAJAEKHOCTH HMHPOPMAIUM IO CaMOCTOSITETHHO CHOPMYIUPOBAHHBIM
KPUTEPHSIM.

2) Vuusepcanvhvie KOMMYHUKAMUGHbIE Oelicmeus, 00ecneuusarom c@hopmuposanHoCcms

COYUANBHBIX HABLIKOB 00YUAOUUXCHL.

O6uenue:

® BOCIPUHUMATH U (OPMYIUPOBATH CYXKICHHUSI B COOTBETCTBUU C YCIOBHSIMH U LEJISIMHU
oOlIeHMs; SCHO, TOYHO, I'PAaMOTHO BbIPaKaTh CBOIO TOYKY 3pEHHS B YCTHBIX H
MMCBMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS MO X0y pEelIeHUs 3aJjaui, KOMMEH THPOBATh
MOJIYYCHHBIN Pe3yJIbTaT;

e B X0j/i¢ OOCYXJICHHUS 33]1aBaTh BOIIPOCHI 10 CYIIECTBY OOCYKIaeMOM TEMBI, TIPOOJIEMBI,
pelaeMoil  3ajaud, BbBICKA3bIBaTh UJEH, HAICJICHHbIE Ha TIOUCK PEIICHUs;
COMOCTABJATh CBOU CYXKICHHUS C CYXKJICGHUSMU JPYTHX YYacCTHMKOB JMAjora,
oOHapyXHBaTh pa3IMyuMe U CXOJICTBO MO3UIIMIL; B KOPPEeKTHOH popme GpopmMynupoBaTh
pa3Horiacusi, CBOU BO3PaKEHUS;

® [IPEACTaBIATH PE3YyNbTAThl PEUICHUS 3aJaud, SKCIEPUMEHTa, UCCIeA0BaHUsA, IPOCKTA;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHHS C Yy4ETOM 3ajad Mpe3eHTAluu U
0COOCHHOCTEH ayAUTOPHH.

CoTpyaHu4ecTBO:

® [IOHUMaTh U HUCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAUBUAYAJTbHON pabOTHI
IpU pelIeHnd Yy4eOHBIX 3a]ad; MPUHUMATh LEeJdb COBMECTHOW JesTeNbHOCTH,
IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM pPalOThl, pacmpenensarb BHABI padoT,
JIOTOBApUBAThCs, OOCY)XIaTh MpoLecC U pe3ynbTaT paboThl; 0000IaTh MHEHHUs
HECKOJIbKUX JIFOJIeH;

® y4acTBOBAaTh B IPYIIOBBIX opMax paboThl (00CykaeHUs, 0OOMEH MHEHUI, «MO3TrOBbIE
LIITYpPMBI» M HWHBIE); BBIMOJHATH CBOIO YacTh pabOThl M KOOPAMHUPOBATH CBOU
JEUCTBUS C IPYTUMU YJICHaMU KOMaH/Ibl; OLIEHUBATh KAUeCTBO CBOETO BKJIaJa B OOLIHIA
MPOIYKT 10 KPUTEPUAM, CPOPMYTUPOBAHHBIM YUACTHUKAMU B3aUMOJICHCTBHSL.

3) Vuusepcanvhvie pecynamuensvie Oelicmaus, obecneuugarom Gopmuposanue CmobiCilo8bix

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.



Camoopranuszanus:

COCTaBIIAThH IUIAH, AJTOPUTM pEIICHUS 3aJaud, BBHIOMPATh CIIOCOO pemIeHHs ¢ y4ETOM
HUMEIOLUXCSA PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBAaThb U KOPPEKTUPOBATH
BapHAaHTHI PELICHUN C y4ETOM HOBOM MH(pOpMAIINH.

CaMOKOHTpOJIb:

e BJAJeTh HABHIKAMHM IIO3HABATENBHOW pe(IeKcHH KaK OCO3HAaHHs COBEPIIAEMBIX
JNEUCTBUM M MBICIUTENBHBIX IIPOLECCOB, HX pe3yJIbTaTOB; BiIaJeTh CHOcoOaMu
CaMOIIPOBEPKH, CAMOKOHTPOJISI Mpolecca M pe3yibTaTa pPEUIeHUs] MaTeMaTH4eCKON
3a/1a4y;

® IpeABUJETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 33/a4l, BHOCUTh
KOPPEKTUBBI B JAEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSATENBLCTB, JaHHBIX, HalJCHHBIX
OLLINOOK, BBISIBICHHBIX TPYJIHOCTEH;

® OLEHUBaTh COOTBETCTBHE pe3yJlbTaTa LEIM U YCIOBUSM, OOBSACHATH MPUUUHBI
JOCTUKEHHUS] WIM HEJOCTWXKEHUS pe3ylIbTaTOB JEATENbHOCTH, HAXOIUTh OILIMOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIbTATDBI

OcBoenne yueOHOTO Kypca «AnredOpa W Hadala MaTEMaTUYECKOTO aHajlu3a» Ha YPOBHE
cpenHero o6mero oOpa3oBaHUs J0HKHO O0ECTIEYHBATH JIOCTIKCHHUE CIEAYIONIUX MPEIMETHBIX
00pa3oBaTeNIbHBIX PE3YyIbTATOB:

10 KJIACC

Yucaa ¥ BLIYUCIEHUS

OnepupoBaTh MOHATUSIMU: PAIMOHAIBHOE M JIEHCTBUTEIHLHOE YHUCIIO, OOBIKHOBEHHAs M
JeCATUYHAs APOOk, IPOIICHTHI.

BreimonHsaTe  apudMeTHueckne oOmnepanudd ¢ PalMOHAIBHBIMH W JCHCTBUTEIBLHBIMHU
YHCIIAMHU.

BrimonHaTe npuOIMKEHHBIE BBIYMCIICHHS, WCIOJB3Ys IpaBHJIa OKPYIJCHUSA, JelaTh
MIPUKHJIKY U OIIEHKY pe3y/IbTaTa BHIYUCIICHHI.

OnepupoBaTh MOHATHUSAMH: CTEIICHb C IIEJIBIM IMOKa3aTeJieM; CTaHaapTHas (Gopma 3amnucu
JNEHCTBUTENHFHOTO 4YHCIIA, KOPEHb HATYPalbHOM CTENEeHM; HUCIOJb30BaTh MOIXOASIIYI0 (opMy
3aIUCH ACUCTBUTEIBHBIX YHCEIT TSl PeIISHUS TPAKTUYECKUX 3a/1a4 M TIPEICTABIICHUS TaHHBIX.

OnepupoBaTh MOHATUAMH: CHUHYC, KOCHHYC UM TaHIE€HC [POU3BOJBHOIO  YIJIa;
MCII0JIb30BATh 3aMKCh TPOU3BOJIBHOTO yIila Yepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE QYHKIINU.

YpaBHeHus 1 HEPABEHCTBA

OnepupoBaTh MOHATHUSAMH: TOXIECTBO, YPABHEHUE, HEPABEHCTBO; LIEJIOE, PALMOHAIBHOE,
HppalMOHAIbHOE YPaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE YPaBHEHUE;

BreimonuaTe  mpeoOpazoBaHHs ~— TPUTOHOMETPUUYECKUX  BBIPQKEHMH W peliarh
TPUTOHOMETPUYECKUE YPABHEHUSI.

BrimonHsaTe nmpeoOpa3oBaHUs LENbIX, PALMOHAIBHBIX U UPPAIMOHATIBHBIX BBIPAKEHUH U
pelaTh OCHOBHBIE THUIIBI LIEJbIX, PAlMOHANBHBIX U UPPAIMOHAIBHBIX YPAaBHEHU U HEPABEHCTB.

[IpuMeHsTh ypaBHEHHSI M HEPABEHCTBA ISl PEILIEHUs] MaTeMaTHYEeCKUX 3aJa4 U 3a7ad U3
Pa3IMYHBIX 00JIACTEe HAYKH U PEATbHOM JKU3HH.



MojenupoBaTh peaqbHbIE CHUTYallMM Ha S3bIKE aireOpbl, COCTABIATH BBIPAKCHHUSA,
YPaBHEHHUs, HEPAaBEHCTBA [0 YCIOBUIO 3aJlauM, HCCIENOBaTh IIOCTPOCHHBIE MOJEINU C
WCTIOJIb30BAHMEM allllapara ajareOphl.

DYyHKUUH U TPaPUKHU

OnepupoBaTh MOHATUSAMU: QYHKIHS, CIIOCOOBI 3a1aHusl (DYHKIIUHU, 00JIACTh OTPEICIICHUS
Y MHOXXECTBO 3HaYCHUN (PYHKIUH, TpaduK GyHKIIUH, B3AUMHO OOpaTHBIC (PYHKITUH.

OnepupoBaTh MOHATUSMH: YETHOCTP W HEYETHOCTH (YHKUWH, HYIH (QYHKIUH,
IIPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonw3oBath rpaduki GyHKIMIA U1 PELICHUS yPaBHEHUH.

Crpouth u ynTaTh rpaduku JTUHEHHOW (YHKIMH, KBAAPATHYHOW (YHKIUHU, CTEIICHHOMN
(YHKIMU C LETbIM [T0Ka3aTeIeM.

Ucnonws3oBath rpaduku QyHKIUI UIs1 UCCIEIOBAHMS TPOIIECCOB M 3aBUCUMOCTEH TpHU
pelIeHNnH 3a/a4 U3 APYruxX Y4eOHBIX MPEIMETOB M pealbHOM JKW3HHU; BbIpakaTh (opMyiaaMu
3aBUCHUMOCTH MEX]ly BETUYUHAMHU.

Hauyana maTemaTu4eckoro anajimnsa

OnepupoBaTh MOHATHUSMH: IOCJIENI0BATEIbHOCTh, apU(pMETHUECKass U TeoMeTpuyecKas
MIPOrPECCHUH.

OnepupoBaTh NOHATUAMU: OECKOHEYHO yObIBarolIasi reoMeTprueckas Mporpeccusi, cymma
0eCKOHEYHO yObIBaIOIIe reOMeTPUYECKON IPOTPECCHH.

3amaBaTh MOCIEA0BATEIBLHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonb3oBaTh CBOMCTBA MOCIIENOBATEILHOCTEH U MPOrPECCUil Ui pelIeHHs peabHbIX
3a/1a4 NMPUKJIAJHOTO XapaKTepa.

MHo:kecTBa M JT0THKA

OnepupoBaTh NOHATHUAMH: MHOXKECTBO, ONIEpALIMH HaJl MHOKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar sl ONMUCAaHUsS PEAIbHBIX IPOLECCOB
U SIBJICHUH, IPU PELICHUN 3a7a4 U3 IPYTUX y4EOHBIX IPEAMETOB.

OnepupoBaTh NOHATUAMU: ONIPENEICHHUE, TEOPEMA, CIEACTBUE, JOKA3ATEIbCTBO.

Haxonutp pemienus npocTeimmx CUCTEM U COBOKYITHOCTEM pallMOHAIbHBIX YPAaBHEHUN U
HEPaBEHCTB.

MonenupoBaTh peajbHbIE CHUTyallUM Ha fA3bIKE anreOpbl, COCTaBIATH BbIPAXKEHMUS,
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI 110 YCIOBUIO 33Ja4l, UCCIIEI0BATh IOCTPOEHHBIE MOJIEIH C
WCI0JIb30BAaHMEM ammapara anreopsl.

DyHKUUH U TPaPUKU

OnepupoBaTh MOHATHSAMU: MepUoOAWYEcKass (QYHKLIUSA, MTPOMEKYTKH MOHOTOHHOCTH
(GYHKIMH, TOYKU SKCTpeMyMma (YHKIHMH, HauOoJiblliee M HaMMEHbIIee 3HAYCHHUs (PYHKIUU Ha
MIPOMEXKYTKE; UCIIOJIb30BaTh UX JIJIS HCCleA0BaHUs (DYHKIINH, 3a1aHHOM rpadrKoM.

OnepupoBaTh  MOHATHSIMH:  TpaduKu  TOKa3aTelbHOH,  jJorapudmuyueckol  u
TPUTOHOMETPUYECKUX (PYHKUU; N300pakaTh X HA KOOPAWHATHOU TUIOCKOCTH U HUCIIOJIB30BaTh
JUISl PELLIEHUS] YPABHEHUM U HEPABEHCTB.

N300paxaTh Ha KOOPAWHATHOW TMJIOCKOCTH TpaduKu JUHEHHBIX YpaBHEHHH W
HCIIO0JIb30BATh UX JUIS PELICHUS CUCTEMBI JIMHEUHBIX YPABHEHHUM.

Hcnonb3oBathk rpaduku (yHKIUH A7 UCCIEIOBAHMS MPOIECCOB U 3aBHCHMOCTEH U3
JPYTUX y4eOHBIX AUCIUILINH.

Hayvajia maTeMaTH4eCKOro aHaJIu3a



OnepupoBaTh  NOHATHSAMM:  HENpephIBHAA  (QYHKIUSA;  MPOU3BOAHAS  (PYHKIUH,
MCIOJIb30BATh TEOMETPUUYECKHIA U (PU3UIECKUI CMBICT IPOU3BOJHOM s peLICHHS 3a1a4.

HaxonuTh mpoW3BOAHBIE 3JEMEHTAPHBIX (YHKIHHA, BBIYUACIATH MPOU3BOIHBIE CYMMBI,
MIPOU3BEICHNUS, YACTHOTO (DYHKITHIA.

Hcnonp3oBaTh MPOW3BOMHYIO ISt HWCCIENOBAaHMS (PYHKIMM Ha MOHOTOHHOCTh U
AKCTPEMYMBI, IPUMEHSTH PE3yJIbTaThl UCCIEIOBAHUS K IOCTPOEHHUIO I'PaKOB.

Hcnonp30Barh IPOU3BOAHYIO I HAXOXKIACHUS HAWIIYYLIEro PELICHHs B NMPUKIAIHBIX, B
TOM YHCJIE COLMAIbHO-3KOHOMHYECKHX, 3a/1a4ax.

OnepupoBaTh NMOHATUSAMU: IEpBOOOpa3Has W HUHTErpall; NOHMMAaTh I€OMETPUYECKUN U
(bu3nYeCKuil CMBICI UHTETpaa.

Haxonuts nmepBooOpa3Hble 3MeMEeHTapHbIX (YHKIUH; BBIYMCIATH UHTErpai o Gopmyie
Herorona—Jleii6aumna.

Pematps nmpuxnagHbie 3a7aud, B TOM YHCIIE€ COLMAIBHO-3KOHOMHYECKOTO U (PU3NYECKOTO
XapakTepa, CpeACTBAMU MATEMATHYECKOTO aHAIIN3A.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaunuectBo yacos
Ne HanMeHoBaHMe pa3je/ioB U TeM
n/m | mporpamMmbi Beero Konrpoabubie | IIpakTuyeckue
padoThI padoThI
MHoxecTBa pallMOHAIBHBIX U
1 JNEHUCTBUTEIBHBIX yncen. Panmonaibubie 14 1
YPaBHEHUS U HEPABEHCTBA
9 Oynakiyun 1 rpaduku. CTENeHpb ¢ IeIbIM 6
IIOKa3aTeIeM
Apudmernueckuil KOpeHb N—O CTENEHH.
3 HppaumonaibHble ypaBHEHHS U 18 1
HEpaBEHCTBa
Dopmytbl
4 TpUTrOHOMETpUH. TpUrOHOMETPUYECKUE 22 1
ypaBHEHUS
5 [TocnenoBaTenbHOCTH U IPOTPECCHH 5)
5 [ToBTOpEeHue, 0600IICHNE, 3 1
cUCTeMaTH3alus 3HaHUH
OBIIEE KOJJMYECTBO YACOB I1O 68 4 0

I[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanyecTBo yacos
Ne Tema ypoka Bee Konrtpoas IMpaktuue | /[ara
n/n HBIE CKHe H3y4eHH s
ro
padoThI padoThI
L{enple U panMOHAILHBIC YUCIIA 1 0 0 04.09.2023
JleicTBUTENLHBIC YUCIIa 1 0 0 06.09.2023
3 BeckoneuHo yObIBaromias 1 0 0 11.09.2023
TreOMEeTPHYECKast MPOTPECCUs
4 beckoneuHo yoObIBarorast 1 0 0 13.09.2023
TreOMEeTPHYeCKast MPOTPECCUs
5 Apudmernuecknii KOPeHb HATYPAITbHON 1 0 0 18.09.2023
CTCTICHH
5 Apudmernueckuil KOpeHb HaTypaIbHOM 1 0 0 90.09.2023
CTCTICHH
7 CTfHeHB C pallMOHAJILHBIM U 1 0 0 95.09.2023
JNCHCTBUTEILHBIM ITOKA3aTeIIMU
3 CTfHeHB C pallMOHAJILHBIM U 1 0 0 97.09.2023
NeMCTBUTENBHBIM MTOKA3aTEIIMU
9 CrenenHas ¢pyHKIMS,e€ CBONCTBA U 1 0 0 02.10.2023
rpaduk
10 B3anmuo 00patHbie GyHKITUN 1 0 0 04.10.2023
1 PaBHOCHIIBHBIE YpaBHEHUS U 1 0 0 09.10.2023
HEpaBeHCTBA
12 HppanmonanbHble ypaBHEHHS 1 0 0 11.10.2023
13 HppanmonanbHble ypaBHEHHS 1 0 0 16.10.2023
KounTponbHas pabora o teme
14 JeiictBurenpHble uncna. CTeneHHas 1 1 0 18.10.2023
GbyHKIHS.
15 [TokazarenbHas GyHKIIMA,e€ CBONCTBA U 1 0 0 93.10.2023
rpaduk
16 [TokazarenbHas GyHKIIMA,e€ CBONCTBA U 1 0 0 95.10.2023
rpaduk
17 [Toka3aTenbHble ypaBHEHUS 1 0 0
18 [TokazaTenbHble ypaBHEHUS 1 0 0
19 Iloxa3zarenbHble HEPABEHCTBA 1 0 0
20 IToxa3zarenbHble HEPABEHCTBA 1 0 0
21 Cucrembl IOKa3aTeIbHbIX YPAaBHEHUN U 1 0 0
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HEPABEHCTB

Cucrembl I0OKa3aTeabHbIX YPAaBHEHUN U

22 1 0 0
HEPaBEHCTB

93 CucTeMbl TOKa3aTENbHBIX YPaBHEHUH U 1 0 0
HEPaBEHCTB

24 KonTtponsHas padora Ne2 o teme : " 1 1 0
[ToxazaTenpHas pyHKIHS"

25 Jlorapugmsl 1 0 0

26 Jlorapugmsl 1 0 0

97 JlecATUYHBIE U HATypaJbHbIC 1 0 0
Jorapu(pmsl

08 JlecATUYHBIE U HATypaJbHbIC 1 0 0
Jorapu(pmsl

29 Jlorapugmmuueckie ypaBHEeHHS 1 0 0

30 Jlorapudmuyueckne ypaBHEHUS 1 0 0

31 Jlorapugmmueckie ypaBHEHHS 1 0 0

32 Jlorapudmuaeckrne HepaBeHCTBA 1 0 0

33 Jlorapudmuaeckrne HepaBeHCTBA 1 0 0

34 Jlorapudmuaeckrne HepaBeHCTBA 1 0 0

35 Jlorapugmuueckue ypaBHEHHS U 1 0 0
HEpaBEHCTBA

36 Jlorapudmuueckue ypaBHEHHS U 1 0 0
HEpaBEHCTBA

37 Jlorapudmuueckue ypaBHEHHS U 1 0 0
HEpaBEHCTBA

38 KonTposnsHas paboTa 1o teme 1 1 0
"Jlorapudmudeckas pyHKIus"

39 Pannannas mepa yria 1 0 0

40 [ToBOpOT TOYKH BOKPYT Hauaia 1 0 0
KOOpIHMHAT

41 OmnpeeneHre CHHYCa,KOCHHYCA U 1 0 0
TaHIeHCca yria

42 3HaKu CHHYyca, KOCHYCa U TaHT'eHCa 1 0 0
yriia
3aBUCUMOCTh MEXIY CHHYCOM,

43 KOCHHYCOM U TaHT'€HCOM OJHOTO M TOTO 1 0 0
Ke yria

44 Tpuronomerpuueckue ToOxkaeCTBa 0 0

45 TpuronomeTpuueckue ToxkaecTBa 0 0
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CuHyc, KOCHHYC U TaHT€HC JBOMHOTO

46 1 0 0
yria

47 @opMynbl IPUBEICHUS 0 0

48 @opMynbl IPUBEICHUS 1 0 0

49 Cymma 1 pa3HOCTh cuHycoB. Cymma U 1 0 0
Pa3HOCTh KOCHHYCOB

50 Cymma 1 pa3HOCTbh cuHycoB.Cymma u 1 0 0
Pa3HOCTh KOCHHYCOB.
KonTtposneHas padota Ned mo teme: "

o1 OCHOBHBIE TPUTOHOMETPUYECKUE 1 1 0
dbopmynbr"

52 VYpaBHeHHE COS X= a 1 0 0

53 YpaBHEHHE COS X=a 1 0 0

54 VYpaBHeHue sin x=a 1 0 0

55 YpaBHeHHE Sin X=a 1 0 0

56 YpaBHeHHE tgx=a 1 0 0

57 Pemrenne "prFOHOMeTqueCKHX 1 0 0
ypaBHEHHHA

58 Pemrenne "prFOHOMeTqueCKHX 1 0 0
YpaBHEHHHA

59 Pemrenne "\J'?pI/IFOHOMeTpI/I‘IeCKI/IX 1 0 0
YpaBHEHHHA
KonTtponsHas padoTa o teme

60 "®opMyIBl TPUTOHOMETPHH. 1 1 0
Tpuronomerpuyeckre ypaBHeHUA"

61 JlelicTBUTEIIbHBIC YHCIIa 0 0

62 CrenenHas GyHKIUA 0 0

63 HppanmonanbHble ypaBHEHHS 0 0

64 PerieHne nokazarebHBIX YpaBHEHHH U 1 0 0
HEPaBEHCTB

65 Pemrenune J;IOFapI/I(l)MI/I‘{eCKI/IX 1 0 0
ypaBHCHUI U HEPABCHCTB

66 Hroropas koHTpoOJIbHAs paboTa 1 0

67 O0o01IeHNe, cucTeMaTH3alys 3HaHHA. 0 0

68 O6o6meHvI/Ie, cHCTeEMAaTH3allMs 3HAHNMH. 1 0 0
Hrorosslii ypok

OBIIEE KOJIMYECTBO YACOB I1O 68 6 0

I[TPOTPAMME
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