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MMOSACHUTEJ/IBHASA 3AIIMCKA

Pabouas mporpamma yd4eOHOTO Kypca «Ajiredpa ¥ Havala MaTEeMaTHYECKOTO aHAIHM3a»»
0azoBoro ypoBHs it obydatonuxcst 10 —11 kmaccoB paszpaborana Ha ocHoBe DenepalbHOTO
rOCyJapCTBEHHOTO 00pa30oBaTEIbHOTO CTaHIApTa CpeaHero odmiero oOpa3oBaHus, ¢ y4ETOM
COBPEMEHHBIX MUPOBBIX TPeOOBaHM, NMPEABABIAEMBIX K MaTeMaTHUYECKOMY OOpa30BaHMIO, U
TpaguIMid pOocCUiicKoro oOpa3oBanus. Peanmm3anusi mporpaMMbl 00eCIEUMBAET OBJIAJCHHE
KIIFOYCBBIMU KOMIICTCHUHUAMU, COCTABJIAIOIIMMU OCHOBY IJId CaMOPa3BUTHUA U HEIIPCPLIBHOT'O
00pa3oBaHus, IEIOCTHOCTh OOLIEKYIbTYPHOTO, JHMYHOCTHOTO M TIO3HABATEIHLHOTO DPA3BHTHUS
JTUYHOCTH 00YyJarOIUXCsl.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayasa MaTeMaTHMYECKOTO aHajlu3a» SIBISIETCS OJAHMM U3 Haumbolee
3HaYMMBIX B MPOTpaMMeE CTapiieil IIKOJBI, IMOCKOJBKY, C OJHOW CTOPOHBI, OH O0ECIeYnBacT
MHCTPYMEHTAJIbHYIO 0a3y Uil H3y4eHMsI BCEX E€CTECTBEHHO-HAayYHBIX KypCOB, a C JIpyroi
CTOpPOHBI, (QOpPMHUpPYET JIOTUYECKOE U aOCTPaKTHOE MBIIIJIEHUE Y4Yalluxcsi Ha YpPOBHE,
HEO0OXOIMMOM JIJIs1 OCBOCHHUSI KYpCOB MH(POPMATHKH, OOIIIECTBO3HAHMS, UCTOPHH, CIIOBECHOCTH. B
paMKax JaHHOTO Kypca ydJalluecs OBJaJIEBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOW HAyKH,
KoTopas (opMyIupyeT CBOM TOCTHKEHUS B MaTeMaTu4eckoil popme.

Kypc anre6pbl 1 Hayanm MaTeMaTHYECKOr0 aHAJIM3a 3aKJIaJbIBa€T OCHOBY JUISl YCHEIIHOTO
OBJIaICHUA 3aKOHaMU (1)I/I?>I/IKI/I, XHUMHH, 6PIOJIOFI/IH, IIOHMMaHUuA OCHOBHBIX TeHJIeHHI/Iﬁ OKOHOMUKHU
U OOIIECTBEHHON >KU3HU, TIO3BOJSIET OPUEHTUPOBATHCS B COBPEMEHHBIX LU(GPOBBIX U
KOMITBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIOJb30BaTh HMX B MOBCEAHEBHOW XU3HU. B TOXKE
BpeMsl OBJIaZIeHHE aOCTPAKTHBIMHM U JIOTHUECKH CTPOTMMH MAaTeMAaTUYECKUMHU KOHCTPYKLIHSIMU
pa3BUBaeT yMEHHWE HaXOJWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTUHHOCTH YTBEPXKIEHUS,
WCIIOJIhb30BaTh 0000IIEHNEe W KOHKPETH3aIMio, a0CTparipoBaHWE W aHAIOTHIO, (hopmMupyer
KpeaTHUBHOE U KPUTHYECKOE MbIlLIeHHe. B xone u3ydenus anreOpbl M Hayall MaTEMaTHYECKOTO
aHaJlM3a B CTapIlIei IIKOJIe yJalluecs IMOJIyYaloT HOBBIM ONBIT PELICHUS MPUKIAIHBIX 3a/1ad,
CaMOCTOSITEJILBHOTO ~ TOCTPOEHHUS ~MaTeMaTHYeCKHMX MOJele  peallbHbIX CHUTyalluil
UHTEPIpETAllMM  TOJYYEHHBIX pELICHUM, 3HAKOMSTCS C MpUMEpaMHU MaTeMaTHYEeCKHUX
3aKOHOMEPHOCTEH B MpPUPOJIE, HayKe U B HCKYCCTBE, C BBIJAIONIMMUCS MaTeMaTHUYEeCKUMHU
OTKPBITHSIMHU U UX aBTOPaMH.

Kypc obnanaet 3HaUMTEIHHBIM BOCIUTATEIbHBIM IOTEHIIUAIOM, KOTOPBINA peann3yeTcs Kak
yepe3 y4eOHbII MaTepHall, CiocoOCTBYIOUINI (OPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS, TaK U
yepe3 crnenuduky ydeOHOU AesATenbHOCTH, TPeOyoleld CcaMOCTOATENIbHOCTH, aKKypaTHOCTH,
MPOJIOJKUTENFHOM KOHIIEHTPALIMK BHUMAHUS U OTBETCTBEHHOCTH 32 MOJYYCHHBIN Pe3yibTar.

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

CrpykTypa Kypca «AnreOpa 1 Hayajga MaTeMaTHYECKOTO aHAIN3a» BKJIIOYAET CIECAYIOIINe
coJiepKaTelbHO-METOIMUecKue JUHUU: «YHucna W BblYMCHCHUSA», «DYHKIUM U TpaduKu»,
«YpaBHEHUs U HepaBeHCTBa», «Hauama mMaTtemarndeckoro aHainza», «MHOXXECTBA U JIOTHKay.
Bce ocHOBHBIE cofepkKaTelbHO-METOIMYECKUE JIMHUM U3Yy4aroTcs Ha MPOTSDKEHUHM JBYX JIET
oOy4yeHHs B cTapuiel MIKOoJe, eCTECTBEHHO MOMOJHSS JIpyr Apyra M IOCTENEHHO HachIIAsCh
HOBBIMH T€MaMH U pazaenamu. J[aHHbIN Kypc SBISETCS HHTETPATUBHBIM, TOCKOJIBbKY 00BbEIUHSET
B cebe coJiepKaHWe HECKOJIbKMX MaTeMaTHYeCKHX TUCLUMIUIMH: anredpa, TPUTOHOMETPHS,
MaTeMaTH4eCKUil aHaJu3, TeOpusi MHOXKECTB U Jip. [To Mepe Toro kak ydaruecs: OBJIaJieBalOT BCE



Oojiee IIUPOKUM MATEMAaTHYECKUM allapaToM, y HHUX MOCIENO0BAaTENbHO (GOpMHUpYETCS H
COBEPUIECHCTBYETCSI YMEHHUE CTPOUTHh MaTEMATUUYECKYIO MOJIENb PEaIbHONW CUTyallH, IPUMEHSTh
3HaHUS, TOJyYEeHHBIE B Kypce «Airedpa M Havajga MaTeMaTHUECKOTO aHaIM3ay», Ui pPEIleHHs
CaMOCTOSITENIbHO C(POPMYIMPOBAHHONH MaTEeMaTUUECKOW 3alayd, a 3aTeM HHTEPIPETUPOBATH
IIOJTY4EHHBIN pe3yibTar.

CopepxarenbHO-MeTOANYECKas IMHUA «HHcra 1 BBIYUCIIEHUS» 3aBepLIaeT (POpMUPOBaHUE
HaBBIKOB HCIIOJIb30BAHUS ACHCTBUTEIBHBIX YMCEN, KOTOPOE OBIJIO HA4aTO B OCHOBHOM IiKoJie. B
crapuieii mkojie ocoboe BHUMaHHUE yAeIseTcs (OPMHPOBAHUIO MPOYHBIX BBIYHUCIHTEIBHBIX
HABBIKOB, BKJIIOYAIOIIUX B Ce0sl MCIOJIb30BaHUE DPA3IUYHBIX (OpM 3ammcu NeCTBUTEIHHOTO
4lClla, YMEHUE pPallMOHAJIbHO BBINOJHATH JEHCTBUSI C HUMM, J€JaTh MPUKUIKY, OLEHUBATh
pe3ynbraT. OOyuwaromiuecss MOJIY4YarOT HaBBIKM NPHUOIMKEHHBIX BBIYUCIECHUN, BBINOJHEHUS
JNEUCTBUI ¢ 4HMCliaMu, 3allMCaHHBIMM B CTaHAAPTHOW (QopMe, HCIOIb30BaHUS MaTEMaTHUECKUX
KOHCTAHT, OLICHUBAHUS YHCJIOBBIX BHIPAKEHUI.

JIuaus «YpaBHEHUS M HEPABEHCTBA» pealU3yeTcss Ha MPOTSHKEHUH BCEro OO0ydeHMs B
CTapuiel IIKoJie, IMOCKOJIbKY B KaXJIOM pas3feie MporpaMMmbl MPEAyCMOTPEHO pEILIEHHUE
COOTBETCTBYIOIINX 3a1a4. OOyuaronuecs: OBIaIeBalOT PA3IMYHBIMA METOIAMHU PELICHUS LIETIbIX,
paloOHaIbHBIX, UPPALIMOHATIBHBIX, TOKA3aTENIbHBIX, JJOTAPU(PMUUECKUX U TPUTOHOMETPHUECKHUX
ypaBHEHUM, HEPABEHCTB U UX cuUcTeM. [loryueHHbIE yMEHUS UCHOJIb3YIOTCS IPHU UCCIIEI0BaHUU
(GYHKIME ¢ MOMOUIBIO MPOU3BOJHOM, PEIICHWH MPHUKIATHBIX 3a/a4 M 3ajad Ha HaXOXKICHHE
HauOOJBIINX U HAUMEHBIINX 3HaueHUuN QyHKuuu. /laHHas comepxkarenbHasi JIMHUS BKIIOYAET B
cebs Taxke (oOpMHUPOBaHKHE YMEHHI BBITIOJIHATE pacuéThl O popMyrnam, peoOdpa3oBaHus LEbIX,
palMOHANBHBIX, UPPAMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKECHUI, a TAKK€ BBIPAKECHUM,
CoJIep’KalluX CTeNeHW H Jjorapudmel. braromaps wu3ydeHHI0 airedpanyeckoro marepuasa
MIPOUCXOUT JallbHENIIee pa3BUTHE aJTOPUTMUUYECKOTO U aOCTPAKTHOTO MBILIUICHUS yJalluxcs,
(GbopMUpYIOTCS HaBBIKA JEAYKTHUBHBIX pPAacCyKJIE€HUH, pabOTbl C CHUMBOJBHBIMU (hopMaMu,
MPEACTABICHUS 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHUJC PAaBEHCTB M HEPaBEHCTB. AsreOpa
npepiaraeT 3GeKTUBHbIE UHCTPYMEHTHI ISl PELICHUS MPAKTUYECKUX M €CTECTBEHHO-HAaYYHBIX
3a/1a4, HarJIsAIHO AEMOHCTPUPYET CBOM BO3MOYKHOCTH KakK S3bIKa HAyKH.

CopepxarenpHo-mMeToanueckass TuHUS «DyHKIUU U TpadUKi» TECHO NEpPeIieTaeTcs ¢
JOPYTUMU JIMHUSIMU KypCa, IOCKOJIBKY B KAKOM-TO CMBICIIE 3a/1a€T NOCJIEI0BATEIbHOCTh U3YUEHUS
Martepuana. M3ydeHue crerneHHo, moka3areabHON, JorapudMUuecKkoil 1 TPUTOHOMETPHUYECKHUX
(GyHKIMM, WX CBOUCTB W rpadMKOB, UCIOJIb30BaHUE (YHKUUN AJIS pelIeHHs 3a1ad U3 APYrux
y4eOHBIX MPEAMETOB U PEaIbHOM KU3HU TECHO CBSA3aHO KaK ¢ MaTeMaTHYEeCKUM aHAJIN30M, TaK U
C pellieHueM ypaBHEHUH U HepaBeHCTB. [Ipu 3ToM Goiblioe BHUMaHUE yaeseTcst GOPMUPOBAHUIO
YMEHHUSI BBIpaKaTh (POpMYIamMH 3aBUCUMOCTH MEKIY Pa3JIMYHBIMHU BEIHMUYMHAMH, UCCIIEIOBAThH
MoJiyueHHbIe (YHKIIMH, CTPOUTH UX Tpaduku. MaTepuan 3Toi coaepKaTeIbHON JIMHUU HaleJIeH
Ha pa3BUTUE YMEHUN U HABBIKOB, MO3BOJISIIOLIMX BBIPAKATH 3aBUCUMOCTH MEXAY BEJIMUMHAMU B
pas3nu4HON QopMme: aHATUTUYECKOH, Tpaduyeckoil U cnoBecHor. Ero m3yueHmue crnocoOCTByeT
Pa3sBUTHIO AJTOPUTMHUYECKOTO MBILIUIEHHS, CIOCOOHOCTH K OOOOLICHHI0O M KOHKPETH3alluy,
HCII0JIb30BAHUIO aHAJIOTHUIA.

CopnepxarenpHas nuHusA «Havala MaTeMaTHUeCKOTO aHAIN3a» IO3BOJISET CYHIECTBEHHO
pacIUpUTh KPYr Kak MaTeMaTHYECKUX, TaK U MPUKIAJHBIX 33/1a4, JOCTYIHBIX 00YyJaroImuMcs, Y
KOTOPBIX MOSBISETCS BO3MOXKHOCTh UCCIIE0BATh U CTPOUTH Ipaduku (QyHKIMHA, ONpeaensiTh ux
HauOOJBIINE ¥ HAUMEHBIIINE 3HAUCHUS, BRIYUCIATh Momaan Guryp u oObEMBI Tel, HAXOIUTh
CKOPOCTM M YCKOPEHHs IpoleccoB. JlaHHas copaep)KaTenbHas JIMHHUS OTKPHIBAET HOBBIE
BO3MOXXHOCTH IIOCTPOEHMSI MaTEMaTHYECKMX MOJENEH pealbHbIX CHUTyallMi, HaXO0KIEHUs



HAaWIY4lllero pelIeHUs B IPHUKIAIHBIX, B TOM YHCJIE COLMAIBHO-PKOHOMUYECKHX, 3aJayax.
3HAaKOMCTBO C OCHOBAaMH MAaTEMAaTHUYECKOIO aHalIM3a CIOCOOCTBYET Pa3BUTHIO a0CTPAaKTHOTO,
(OopMaIbHO-JTOTMYECKOTO U KPEaTUBHOTO MBIIIICHUS, (POPMUPOBAHUIO YMEHUN pacro3HaBaTh
MPOSIBJICHUSI 3aKOHOB MAaTEeMAaTUKW B HayKe, TEXHUKE M HCKyccTBe. OOyuaromiyecs y3HAmOT O
BBIJAIOIIKXCS Pe3yJIbTaTaX, IOJIYYEHHbBIX B X0/1€ pa3BUTH MaTEMaTUKU KaK HayKH, U UX aBTOpax.

CopepxarenbHO-MeTOANYECKAsE TUHUSA «MHOXeCTBa U JIOTMKa» B OCHOBHOM IIOCBSIIEHA
3JIEMEHTaM TEOPUU MHOXKECTB. TEOpETUKO-MHOKECTBEHHbBIE ITPE/ICTABICHHS IPOHU3BIBAIOT BECH
KypC LIKOJIbHOW MaTeMaTHKU W IMpearaloT Haubojee YHUBEPCAIbHBIN SI3bIK, 00bEANHSAIOMINI
BCE pa3lenabl MaTeMaTHMKU U €€ MNPUIOKEHHHM, OHM CBSA3BIBAIOT pPa3Hble MaTeMAaTUYECKUE
JUCUMIUIMHBL B eauHoe 1enoe. [loaToMy BaXKHO JaThb BO3MOKHOCTb IIKOJBHUKY IOHHUMATh
TEOPETUKO-MHOKECTBEHHBIH SI3bIK COBPEMEHHOM MaTeMaTHMKHM W HCIOJIb30BaTh €ro s
BBIPAYKEHUSI CBOMX MBICIICH.

B kypce «AnreOpa u Havaga MaTeMaTHYECKOTO aHAJIM3a» MPUCYTCTBYIOT TAK)KE OCHOBBI
MaTeMaTH4YECKOr0 MOJIEIMPOBAHUS, KOTOPbIE NMPU3BAHBI CPOPMUPOBATH HABBIKM IOCTPOCHUS
MoJieNiel peasbHbIX CUTYallUi, UCCIEOBAaHUS 3TUX MOJIENIel ¢ OMOIIbIO afnmnapaTta ajireOpsl u
MaTeMaTHYeCKOro aHajiu3a M HMHTEPHpPETaluy TOJYyYEHHBIX pe3ylbTaToB. Takue 3agaHus
BIUIETEHBbl B KaXKJbIil M3 pazlieioB MPOrpaMMBbl, MOCKOJIbKY BECh MaTepuan Kypca HIMPOKO
WCIOJIb3YeTCs Ui pelIeHus MPUKIaaHbIX 3a1a4. [lpu pemennn peaabHbIX MPaKTHUYECKUX 3a/1a4
yuyaliuecss — pa3BUBAIOT  HAOIIOAATENIBHOCT,  YMEHHE  HAXOJUTh  3aKOHOMEPHOCTH,
abcTparupoBaThCs, HMCHOJIB30BaTh aHAJIOrMI0, 0000IIaTh M KOHKPETH3UPOBATh MpoOIeMy.
JlesTenbHOCTh MO (POPMHUPOBAHUIO HABBIKOB PEUICHHUS TNPHUKIAJHBIX 3a7ad OpraHu3yeTcsl B
npolecce U3y4eHus Bcex TeM Kypca «Anredpa ¥ Hadana MaTeMaTH4YeCKOTO aHAIN3ay.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

B y4eO6HOM mtaHe Ha M3y4eHHE Kypca anreOphbl M Hadajal MaTeMaTHYeCKOTro aHalin3a Ha 0a30BOM
ypOBHE OTBOJMTCS 2 yaca B Heaento B 10 kinacce u 3 yaca B Heaenmo B 11 kimacce, Bcero 3a /iBa
rojaa ooy4yenus — 170 gacos.



COAEPKXAHHUE YYEBHOI'O KYPCA

10 KVIACC

Yuciia v BbIYMCICHUS

Parmonanbubie uncina. OOBIKHOBEHHBIE W JIECSTUYHBIE JPOOHU, MPOIEHTHI, OECKOHEUHBIE
nepuoAnYeckue apodbu. ApudMeTruueckwe Onepandd ¢ PalMOHAIBHBIMH  YHUCIAMU,
npeoOpa3oBaHusl YHCIOBBIX BbIpakeHUH. [Ipumenenue apoOeii M TPOIEHTOB sl PEHICHUS
MIPUKIIAHBIX 33]1a4 U3 Pa3JIMYHBIX OTpAciel 3HAHUM U peabHOM KU3HU.

JleiicTBuTenpHble yncia. PanmoHanbHble W HMppalMoOHANIbHBIE yucia. Apudmernyeckue
orepanuy ¢ AeUCTBUTEIbHBIMU yHciaMu. [IpuOnuxéHHble BHIYMCICHUS, PAaBUIa OKPYIJICHMUS,
MIPUKUKA U OLIEHKA Pe3y/IbTaTa BHIYMCICHUI.

Crenenp c menbiM mnokazareneM. CranpapTHas ¢opma 3amucu JSHCTBUTEIBLHOTO YHCIIA.
Hcnonb3oBanue mnoaxonsdmie ¢opmbl 3amMcd  JEHCTBUTENBHBIX YHCEN Ui pellieHus
MPaKTUYECKUX 3a7a4 U IPEICTABICHUS JaHHbIX.

Apudmernueckuil KopeHb HaTypalbHOW crTeneHu. JleficTBus ¢ apupmeTHuecKuMu
KOpHSIMH HATYPAJIbHOW CTEIICHH.

CuHyc, KOCUHYC W TaHT€HC YHCIIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC, apKTaHT'€HC
YHUCJIOBOTO ApryMEHTA.

YpaBHeHUsSI M HEPABEHCTBA

ToxnecTBa 1 TOKIECTBEHHbIE TPEOOPA30BAHUSI.

[IpeoOpazoBaHue TPUTOHOMETPUUYECKUX BbIpakeHH. OCHOBHBIC TPUTOHOMETPHYECKHE
hopmyIIBI.

YpaBHeHue, KOpeHb ypaBHeHUA. HepaBeHCTBO, pellieHre HepaBeHCTBA. MeTo 1 HHTEPBAJIOB.

Pemenue nensix u IpoOHO-pallMOHATBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne uppanoHaqbHBIX YPABHEHUN U HEPABEHCTB.

Peurenne TpuroHOMETpUYECKUX YPABHEHUN.

[IpuMeHeHne ypaBHEHHMII U HEPAaBEHCTB K PEIICHUI0 MATEMaTHYECKUX 3aJa4 U 3aJad U3
Pa3IMYHbIX 00JaCTe HAYKH U peaIbHOM JKU3HH.

DYyHKUUM U TPaPUKHU

OyHKIWsA, criocoObl 3ananus Gynkuun. ['paduk Gyakuun. Bzanmuo oOpaTHbie GyHKITUN.

Ob6nacTh onpeaeneHuss 1 MHOXKeCTBO 3HaueHui (ynkuuu. Hynu ¢ynknuu. [Ipomexyrku
3HAKOMOCTOSIHCTBA. UETHBIC U HEUETHBIC (DYHKIIHH.

Crenennas (yHKIus ¢ HaTypaJdbHBIM M LENbIM MoKa3zareiaeMm. EE cBoiicTBa u rpaduk.
CaoiicTBa u rpaduK KOPHS 7-0H CTEIICHHU.

TpuronomeTrpuyeckasi OKpPYKHOCTb, OIpEICIICHUE TPUTOHOMETPUYECKUX  (YHKIIHMA
YHUCJIOBOI'O apryMEHTA.

Havana maTteMaTH4ecKoro aHajam3a

[locnenoBatenbHOCTH,  CIOCOOBI  3aJaHMsA  IOCJIEAOBaTeNbHOCTEH.  MOHOTOHHBIE
MOCJIE10BATENLHOCTH.

Apudpmernueckass U reoMeTpuueckas — mporpeccud. beckoHeuHo — yObIBaromas
reomerpuyeckas nporpeccus. CyMMa OECKOHEYHO YOBIBarOIEH reoMeTpUYecKOi MpOrpeccui.
@dopMyna CIOXKHBIX ITPOLUEHTOB. VcHoab30BaHME MPOTPECCUM JUIsl PELICHUS] PEaIbHbIX 3a/1ady
MPUKIIAHOTO Xapakrepa.

MHoKecTBa M JIOTHKA



MHoxecTBO, onepaluu Haja MHoKecTBaMu. Jluarpammel Oiinnepa—BenHna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOI'O aInlapara JUisl OIMCaHUS PEalbHbIX IIPOLIECCOB U SBJIICHUM, IIPU
peleHNH 3aa4 U3 APYTUX YIeOHBIX IPEIMETOB.

Omnpenenenue, Teopema, CIeICTBHUE, J0KA3aTEIbCTBO.

11 KVIACC

Yuciia ¥ BbIYMCICHUS

HarypaneHbie u nensie yncina. [Ipu3Haky AeIMMOCTH LEIbIX YHCEIL.

Crenenb ¢ pallMOHAIBHBIM MOKa3areseM. CBOMCTBA CTETICHHU.

Jlorapudm yucna. JlecaTuyHble U HaTypaibHbIE JIOTAPUPMBI.

YpaBHeHusi 1 HepaBeHCTBA

[IpeoOpa3oBanue BhIpaKEHUH, COAEPIKALIUX JTOTapu(MBI.

[IpeoOpa3oBanHue BbIpaKEHUH, COAEPKALINX CTENIEHH C pallMOHAIbHBIM [OKa3aTeNIEM.

[Ipumepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3zarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucteMbl JIMHEMHBIX ypaBHEHUHW. PemieHue npuKIaaHbIX 3a7a4 C MOMOIIBK CHCTEMBI
JIMHEWHBIX YPaBHEHUM.

CucreMbl 1 COBOKYITHOCTH pallOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHUI0 MaTeMaTHYECKHUX 3ajad U
3a/1a4 U3 pa3InYHBIX 00JIaCTEel HAYKU U PEAIbHOM KU3HH.

DyHKUUM U TPaPUKH

Oyukrusa.  [lepuomuueckue  GyHkumu. [IpoMexyTkum  MOHOTOHHOCTH  (DYHKIIHH.
Makcumymbl 1 MUHUMYMBbI (GyHKIMM. HaunOonbliee ¥ HauMeHblee 3HaueHHE (DYHKIUU Ha
MIPOMEXKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPAPUKH.

[TokazarenpHas u norapudmuydeckas QyHKIUU, X CBOMCTBA U IpadUKH.

Hcnonb3oBanue rpadukoB QpyHKIUI A5 pelieHUs] ypaBHEHUM U TMHEHHBIX CUCTEM.

Hcnonb3oBanue rpapukoB (QyHKIUN ISl UCCIEAOBAHMS IMPOLIECCOB U 3aBHUCHUMOCTEH,
KOTOpbI€ BOSHUKAIOT MPHU PEeUICHUH 3a/1a4 U3 IPYruX y4eOHbIX IPEIMETOB U pealbHON KU3HHU.

Havana maTteMaTH4ecKoro aHajim3a

HenpepriBHbie (yHKIME. MeTo 1 HHTEPBAJIOB JJIsl pEIICHHS] HEPABEHCTB.

[IpousBonnas ¢pynkuuu. ['eomerprueckuii u GU3NIECKUI CMBICT TPOU3BOIHOM.

[IpousBonHbie 3neMeHTapHBIX GyHKIHUA. DOPMYNIbl HAXO0XKACHUS MPOU3BOJHON CYMMBI,
MIPOU3BEACHUS U YACTHOTO (PYHKITUHA.

[IpumeHeHre TPOU3BOAHON K MUCCIEAOBAHUIO (YHKIIMI HA MOHOTOHHOCTH U SKCTPEMYMBI.
HaxosxneHne HauOoJIbIIero 1 HAMMEHBLIETo 3HaYeHUs (YHKIMU Ha OTPE3KeE.

[IpumeHeHre NPOU3BOAHON A HAXOXKACHHUS HAWIYUIIETO DPELIEHUS B IPUKIIAJHBIX
3ajauax, JAJs OINpeesieH!s] CKOPOCTH Ipoliecca, 3aJaHHOTO (GOPMYIIOi WK rpadUuKOM.

IlepBooOpa3nas. Tabnuia nepBooOpasHbIX.

Wuterpan, ero reoMerpuyeckuii M (Qu3MuUecKuil cMmbIci. BbluncieHne WHTErpana Mo

dopmyne Herorona—JIeOHHMTIIA.



IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenmne ydeOHoro mpeamera «MartemaTtukay JODKHO oOecreunBaTh JOCTHOKCHHE Ha
yYpOBHE CpelHero ooOmero o0pa3oBaHUsl CICAYIONUX JHYHOCTHBIX, METalpPEIMETHBIX U

IIpeIMETHBIX 00pa30BaTENbHbIX PE3yIbTaATOB:

JIMUYHOCTHBIE PE3YJIbTATBI

JIM9HOCTHBIE PE3YJIbTaThl OCBOCHHS IPOrpaMMbl y4eOHOTO mpeamera «MaTeMaTHKa»
XapaKTepU3yIOTCS:

I'paxraHCKO€ BOCIIMUTAaHHUE:

c(hOpMUPOBAHHOCTHIO TPAKAAHCKOW TO3UIIMM OOydYaromierocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHAa POCCHUHCKOTO OOIIeCcTBa, MPEICTABICHUEM O MaTeMaTHYEeCKHX OCHOBaX
(YHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHUM, TPOLEAYp TPakKIAHCKOTO OOIIECTBa
(BBIOOPBI, OMIPOCHI W Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIBHBIMH HHCTHUTYTAMHU B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM.

[TarproTHyeckoe BOCIMTAHUE:

c(OpMUPOBAHHOCTHIO POCCUNCKOMN IPa’KJaHCKON MIEHTUYHOCTH, YBAXKEHUS K MPOLIIOMY U
HACTOSIIEMY POCCUICKON MaT€eMaTUKH, IIEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHUSIM POCCUHUCKUX
MaTE€MaTUKOB M POCCUMCKON MAaTeMaTUYECKON IIKOJIbI, K UCIOJIb30BAaHUIO ATUX OCTHKECHUH B
JPYTrUX HayKax, TEXHOJOTHUAX, cpepax SKOHOMHKH.

JIyXOBHO-HPaBCTBEHHOT'O BOCIIUTAHUS:

OCO3HAHHMEM JIyXOBHBIX LIEHHOCTEM pOCCHIICKOro Hapoda; CcHOPMUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHUS, ITUYECKOT0 MOBEACHMS, CBA3AHHOIO C MPAKTUYECKUM INPUMEHEHUEM
JOCTH>KEHUM HAayKH W JEATEIbHOCTBIO YYEHOTO; OCO3HAHHMEM JIMYHOTO BKJIAaJa B MOCTPOCHHUE
YCTOMYHMBOTO OYAYIIIETO.

DCTETUYECKOE BOCIIUTAHUE:

JCTETUYECKUM  OTHOLUEHWEM K  MHpPY, BKIIOYas 3CTETHKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pEIHICHUH, pacCyKJIEeHUH; BOCIPUUMYHUBOCTBIO K
MaTE€MaTHYECKUM acCleKTaM pa3JInYHbIX BUJIOB UCKYCCTBA.

®u3nuecKoe BOCIIUTAHUE:

chOpMUPOBAHHOCTHIO YMEHHSI TPUMEHATH MaTeMaTHYeCKHe 3HaHUS B MHTEpecax
310pOBOr0 U Oe3omacHoro o0pasza KU3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/J0POBBIO
(3mopoBoe muTaHue, cOATAHCHPOBAHHBIA PEKUM 3aHATHU U OTAbIXA, peryiaspHas (pusndeckas
aKTUBHOCTb); (PU3MYECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATUSX CIOPTUBHO-03A0POBUTEIHHON
NEeSATENbHOCTBIO.

TpynoBoe BocUTaHUE:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTU TPYAOIIOOUS; MHTEPECOM K Pa3IUYHBIM
chepam mpodeccHoHaNBEHOM JEeSITENHHOCTH, CBS3aHHBIM C MAaT€MAaTUKON U €€ MPHUIOKEHUSIMH,
YMEHHEM COBepIIaTh OCO3HAHHBIN BbIOODP Oyayiiel mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIC
KU3HEHHBIC TIUIAHBI, TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaThdeckoMy oOpa3oBaHUIO U
camM000pa30BaHUIO Ha IPOTSHKEHUH BCEH )KU3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B PEIICHUN
MPAKTUYECKUX 3a7a4 MaTEeMaTUYECKOW HAIIPaBJICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(hOPMUPOBAHHOCTBHIO JKOJIOTUYECKOW KYIbTYphl, TMOHUMAHHEM BIUSHUS COLUATHHO-
SKOHOMHUYECKUX MPOLIECCOB HA COCTOSHUE NPUPOJHOW M COLMAIBHOM Cpeabl, OCO3HAHUEM



r00abHOTO  XapakTepa  OSKOJIOTMYECKHX MNpoOjieM; OpHeHTalued Ha  [pUMEHEHHE
MaTeMaTU4YEeCKUX 3HAHWUU Ui pelIeHHs 3a/1a4 B OOJIACTH OKPY)KAIOLIEH Cpenbl, MIIaHUPOBAHUS
IIOCTYIIKOB U OLICHKU UX BO3MOKHBIX IIOCIJIEICTBUN JUIsl OKPYKAIOIIEH CPEJIbI.

IlenHOCTH Hay4YHOIO MO3HAHUS:

cOpPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKA U OOLIECTBEHHOW MPAKTHKH, TOHUMAHHEM MaTeMaTHUECKOW HayKH Kak chepbl
YEJIOBEYECKOMN NEATEIIbHOCTH, TANOB €€ Pa3BUTHA M 3HAYUMOCTH JJI Pa3BUTHUS LIMBWIN3ALUU;
OBJIAJICHUEM S3BIKOM MAaTEMAaTHUKHU U MAaTEMATUYECKOM KyJIbTYPOM KaK CPEACTBOM ITO3HAHMS MUDA;
TOTOBHOCTBIO OCYILECTBIIATH IPOEKTHYIO M UCCIEN0BATENBCKYIO IEATEIbHOCTh UHINBUIYaJIbHO
U B IrpYyIIIE.

METANPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe Pe3yIbTaThl OCBOCHUS MTPOrPaMMBbI yIeOHOTO TpeaMeTa «MaTeMaTHKa
XapaKTepU3YIOTCS  OBJIQJICHUEM  YHHBEPCAIBHBIMH  HO3HAGAMENbHBIMU  OCliCEUIMU,
VHUBEPCAbHLIMU — KOMMYHUKAMUBHLIMU — OeUCMBUAMY, — YHUBEPCATbHLIMU — Pe2ylamUeHbIMU
oeticmeusMu.

1) Vuusepcanvnvie noznasamenshsie oelicmeus, obecneuusarom opmuposanue 6a308blx
KOCHUMUBHBIX NPOYECco8 00yuarowmuxcs (0ceoeHue mMemooos NO3HAHUS OKPYIHCAIOWe20 MUpa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

BazoBrie mornueckne eiCTBU:

® BBIABIATH M XapaKT€PU30BaTh CYIIECTBEHHbIC MPU3HAKK MAaTEMaTHYECKHX OOBEKTOB,
MOHATHM, OTHOIIEHUH MEXIY MOHIATUSIMH; (HOPMYIUPOBATH OMpPEIECICHUS MOHSITUM;
yCTaHaBIUBAaTh CYIIECTBEHHBIN MPHU3HAK Kilaccu(uKauu, OCHOBaHUS Ui 0000IIeHUS
Y CPaBHEHMsI, KpUTEPUHU TPOBOJIMMOTO aHAIN3a;

® BOCIPUHHUMATH, (OPMYIUPOBATh U MPEOOPA3OBHIBATH CY)KJIEHUS: YTBEPAUTEIbHbBIE U
OoTpulaTeNIbHbIe, €AMHUYHBIC, YaCTHBIE U OOIINE; YCIOBHBIE,

® BBIABIIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBS3H U IPOTUBOPEUHS B aKTax,
NAHHBIX, HAONIONEHUSAX M YTBEPXKICHUSX; Mpe/yiaraTb KPUTEPUU JUIS BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JleNaTh BBIBOJIBI C KMCIIOJIb30BAHHEM 3aKOHOB JIOTUKH, ACTYKTHUBHBIX U WHIYKTUBHBIX
YMO3aK/IIOYEeHUH, yMO3aKIIIOUEHHH M0 aHAJIOTUU;

® [POBOJUTH CAMOCTOSTENIHO J0KAa3aTeIbCTBA MATEMATUUYECKUX YTBEPKACHUN (TIPSAMBIE
U OT TPOTHBHOIO), BBICTpAaUBATh AaPryMEHTAIMIO, MPHUBOJUTH NPUMEPHl U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KICHUS U BBIBOJIBI;

e BBIOMpaTh crocoO perieHus y4eOHOM 3adauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BpIoUpaTh HanboJiee MOAXOASIMIUNA ¢ YIETOM CaMOCTOSITENIBHO BBIJICICHHBIX
KPUTEPHEB).

bazoBsie uccnenoBarensckue AeMCTBUS:

® CMOJNB30BaTh  BOMPOCHI  KaK  MCCIENOBATENIbCKHM  MHCTPYMEHT  IO3HAHUS;
(dhopMynupoBaTh BOMPOCH], GUKCUPYIOIINE MTPOTUBOPEUHE, MPOOIEeMY, yCTaHABINBATh
HUCKOMOE U JaHHOe, (OPMHUPOBATH THUIIOTE3y, APTyMEHTHUPOBATH CBOIO MO3HIIUIO,
MHEHUE;

® TMPOBOJUTH CAMOCTOSATENHHO CIUIAHUPOBAHHBIM OKCIIEPUMEHT, HCCIEIOBAaHHE TIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOBeKTa, SBIEHHS, Tpollecca,
BBISIBIICHHIO 3aBUCUMOCTEH MEX Iy 0ObEKTaMH, SBICHUSMU, TPOIIECCAMU;



CaMOCTOSITENIBHO ~ (OPMYIHPOBaTh OOOOMIEHUS © BBIBOABI TI0  pe3yiabTaram
MPOBEIEHHOTO HAOIIOJCHMSI, UCCIICIOBAHUS, OIIEHUBATH JOCTOBEPHOCTH MOJyYEHHBIX
pe3yibTaTOB, BBIBOJIOB U 0000IICHHUIA;

IIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCA, a TAKKE BBIABUTATH MPEITOJIOKEHUS
0 €ro pa3sBUTHUHU B HOBLIX YCJIOBUAX.

Pabora ¢ undpopmarueii:

BBISBJIATH JePUINTH WHPOPMAIINH, JaHHBIX, HEOOXOIUMBIX JUISI OTBETa Ha BOTPOC U
JUIS pEIlIeHUs 3a]1auH;

BBIOMpaTh MH(POpPMAIMI0 W3 HWCTOYHMKOB pA3IMYHBIX THUIIOB, aHAJIU3UPOBATH,
CHCTEMAaTH3MPOBATh W HWHTEPIPETHUPOBATh MH(OPMAIMIO Pa3IHYHBIX BUAOB U (HOpM
MIpe/ICTaBJICHMUS;

CTPYKTYpUpOBaTh HMHQOpPMAIMIO, NPEACTaBISITH €€ B  pa3IMyHbIX  (QopMmax,
WJUTIOCTPUPOBATH TpaudecKH;

OIICHMBAaTh HAAE&KHOCTh HHQPOpPMAIMM IO CaMOCTOSTENbHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) Vuusepcanvhvie KOMMYHUKaAmMUGHbIE Oelicmeus, 0becneuusaiom cohopmuposaHnocns
COYUANBHBIX HABLIKOS 00YUAIOUWUXCSL.
OO01euue:

BOCIIpUHUMAThb U q)OpMy.TII/IpOBaTB CYXXICHHA B COOTBETCTBHUH C YCIIOBHAMH U LCIISIMU
oOLIeHMs; SCHO, TOYHO, I'PaMOTHO BbIpaKaTh CBOIO TOYKY 3pEHHUS B YCTHBIX H
MMCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS MO XOJy pelIeHHs 3aaul, KOMMEHTHPOBATh
MOJIYYCHHBIN Pe3yJIbTaT;

B XO0JIe 00CYXCHUS 3a7aBaTh BOTPOCHI MO CYIIECTBY 00CYKIaeMOM TeMBI, TPOOIEMBI,
pelaeMoi 3a1auu, BbICKa3bIBATh UJIEH, HAIICJICHHBIE Ha TIOUCK PEIICHHUS; COTIOCTABIISTh
CBOM CYXKJIEHUS C CYXKJICHUSMHU JPYTUX YYACTHUKOB JIMaiora, OOHapyXuBaTh pa3inyue
U CXOJACTBO TMO3WIMI; B KOPPEeKTHON ¢opme (opmMyanpoBaTh pa3HOIIACUs, CBOU
BO3pAKECHHUS;

MIPEJICTaBIATh PE3y/bTaThl PEHICHUs 3a7au, IKCIEPUMEHTa, UCCIeA0BaHU, TPOEKTA;
CaMOCTOSITENIbHO BBIOMpPATh (opMaT BBICTYIUICHHS C Y4ETOM 3ajad Mpe3eHTAlUud U
0COOEHHOCTEH ayAUTOPUH.

CoTpyaHUYeCTBO:

MMOHUMATh U UCTIOJIH30BATh IPEUMYIIECTBA KOMAHTHOW M MHUBHUIYaIbHON pabOThI IpU
peleHnr y4eOHBIX 3a/1a4; TPUHUMATh 11eJIb COBMECTHOH JESITEIbHOCTH, TUIAHUPOBAThH
OpraHu3aIlii0 COBMECTHOM paboThI, paclpenesiaTh BHIbI padoT, IOrOBapUBATHCS,
00CyX1aTh MPOLIECC U PEe3yJIbTAT pabOThI; 0000IIATh MHEHHSI HECKOJIBKHX JIFOJICH;
y4acTBOBATh B IPYNNOBBIX (hopMax paboThl (0OCykaeHHs, 0OOMEH MHEHUHN, «MO3TOBbIC
IITYPMBI» M UHBIC); BBITIOJIHSITH CBOKO YacTh PabOThl M KOOPAMHUPOBATH CBOM JICHCTBUS
C IPYTMMH YJ€HaMH KOMAaHJIbl; OLICHUBATh Ka4€CTBO CBOETO BKJIAJa B OOIINIA MPOIYKT
M0 KpUTEPUSIM, CPOPMYITHPOBAHHBIM YUACTHUKAMU B3aUMOJICHCTBHSL.

3) Vuusepcanvnvie pecynamugnsle oeticmsus, obecneyusarom Gopmuposanue cmolClo8blx

YCMAHOBOK U JHCUSHEHHbIX HABbIKOE TUYHOCTU.

Camoopranusanus:

COCTaBIIAThH IUJIaH, AJTOPUTM pELICHHs 3a7ayd, BbIOMPATh CIOCOO pEelIeHHs C y4ETOM
UMEIOIINXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHUPOBATH
BapHaHTHI PELICHUH C y4ETOM HOBOM MH(pOpMAaIIUH.



CaMOKOHTpOJIb:

e BJAJCTh HABBIKAMHM II03HABATENBHOW pe(IeKCHH KaK OCO3HAaHHs COBEPIIAEMBIX
JNCUCTBUM H MBICIUTENBHBIX MPOIECCOB, WX pPE3yJIbTaTOB; BIAAETh CHOCOOAMH
CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipoliecca M pe3ysbTaTa PELICHUS MaTeMaTH4eCKOH
3a7a4u;

¢ [MPCABHUACTb TPYAHOCTHU, KOTOPBIC MOI'YT BO3HUKHYTH IIPU PCIICHHWU 3ada4d, BHOCUTH
KOPPCKTHUBLI B ACATCIBHOCT HA OCHOBE HOBBIX O6CTO$ITGJII>CTB, JaHHBbIX, HaﬁﬂeHHIﬂX
OIMOO0K, BBISBICHHBIX TPYJHOCTEH;

® OLCHUMBATbL COOTBCTCTBHUC PpC3yJibTaTa LCIUX U YCIOBUAM, OOBICHATH IMPUYIKNHBL
AOCTWIKCHUSA WJIM HCOOCTHIKCHHUA PE3YyJIbTaTOB ACATCIIBHOCTH, HAXOAWUTb OHII/I6Ky,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIBTATHI

OcBoeHne yueOHOTO Kypca «Anredpa M Hayajga MaTeMaTHUYeCKOTO aHalin3a» Ha YpPOBHE
cpenHero o6mero oOpa3oBaHUs J0HKHO OOECTIEYMBATH JIOCTIKCHHUE CIEAYIONIUX MPEIMETHBIX
00pa30BaTeNIbHBIX PE3YyIbTATOB:

10 KVIACC

Yucaa ¥ BBIYHCICHUSA

OnepupoBaTh HNOHATHAMM: PALMOHAIBHOE U JEHCTBUTENIBHOE YUCIIO, OOBIKHOBEHHAs U
JeCATUYHAs ApO0b, MPOLICHTHI.

BeImonHATe apudmMeTnyeckue onepanyn ¢ paloHaIbHBIMU U JEHCTBUTEIbHBIMU YHCITAMHU.

BbimonHATe npuOAMKEHHBIE BBIYMCICHMS, HUCIOJb3Ysl IpaBWia OKPYIJVIEHUS, JeNaTh
IIPUKUJIKY U OLIEHKY pe3yibTaTa BIYMCICHUH.

OnepupoBaTh HNOHATHAMU: CTENEHb C LEJIBIM IIOKa3aTesieM; CTaHIapTHas (opMa 3arucu
JeWCTBUTENILHOTO YHCIIA, KOPEHb HATYpalbHOM CTENEHH; MCII0JIb30BaTh MOIXOJIAILYI0 (OopMy
3aIUCH JICHICTBUTENBHBIX YMCEN AJIs peIIeHHs TPAKTUYECKUX 3a/1a4 U [IPEICTABICHUS JaHHBIX.

OnepupoBaTh NOHATUSAMH: CUHYC, KOCUHYC M TAaHT€HC IIPOU3BOJILHOTO YIJIa; UCIIOIb30BaTh
3aIlUCh MPOU3BOJIBHOTO yIJIa Yepe3 00paTHbIE TPUTOHOMETPUUECKUE (PYHKIMH.

YpaBHeHus 1 HEPABEHCTBA

OnepupoBaTh MOHATHAMHU: TOXKJIECTBO, YPaBHEHUE, HEPABEHCTBO; 1I€JI0€, PallMOHAIBHOE,
UppalnoHaIbHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHUE;

BeimmonHaTe  npeoOpa3oBaHUs ~ TPUTOHOMETPUYECKMX  BBIPDAKEHMH U pelaTh
TPUTOHOMETPUUECKHE YPAaBHEHMS.

BeimonHaTe npeoOpa3zoBaHMs LEbIX, PAMOHAIBHBIX U HPPALMOHAIBHBIX BBIPAKEHUH U
pelaTh OCHOBHBIE THIIbI LIEbIX, PALIMOHAIBHBIX U UPPALlMOHATIBLHBIX YPABHEHUH U HEPABEHCTB.

[IpuMeHsATh ypaBHEHHUS M HEPAaBEHCTBA JUISl pellIeHHs MaTeMaTHYeCKUX 3ajad U 3a7ad U3
pa3nuYHbIX 00JacTell HAyKU U pPeanbHOM KU3HHU.

MojenupoBaTh peajibHble CHUTYallUM Ha S3bIKe airedpbl, COCTABIATH BBIPAKECHHUS,
YpaBHEHUs, HEpPaBEHCTBAa IO YCIOBHUIO 3a/laud, MCCIEI0BATh IOCTPOCHHbIE MOJIENIU C
MCIOJIb30BAHUEM allllapara ajareopsl.

DyYyHKUUH U TPaPUKHU

OmnepupoBaTh NOHATUAMU: (QYHKIMA, CIIOCOOBI 331aHUST (PYHKIMH, 00I1aCTh ONPECTICHUS U
MHO>KECTBO 3HaueHUH pyHK1MHU, rpapuk QyHKIIMH, B3aUMHO 0OpaTHbIEe (DYHKIUH.



OmnepupoBaTh NOHATHAMHU: YETHOCTD M HEUYETHOCTD PYHKIUH, HYJIU (QYHKIIUU, TIPOMEKYTKH
3HAKOIIOCTOSIHCTBA.

Hcnonb3oBath rpaduki PyHKIMIA U1 PELICHUs ypaBHEHUH.

Crtpouth M yMTaTh rpaduku JTUHEHHOW (YHKUMH, KBAAPATUYHOW (YHKUIUHU, CTEIICHHOMN
(YHKIIMY C LENBIM MTOKa3aTeNIeM.

Wcnonb3oBath rpaduku GYHKIUN YIS WCCICAOBAHUS TPOIIECCOB U 3aBUCUMOCTEH TIPH
peleHnn 3a1ad U3 JPYruxX y4eOHBIX NMPEIMETOB M PeaIbHOW JKHM3HM; BBIPAXATh (HOpMYIaMu
3aBUCHUMOCTHU MEX]ly BETUYUHAMHU.

Havyana maTemaTu4eckoro anajimsa

OmnepupoBaTh MOHATHUSAMH: IOCIEIOBATEIBHOCTh, apu(METHUECKass U TeOMETpHYecKas
MIPOrPECCHUH.

OnepupoBaTh MOHATUAMU: OECKOHEYHO YOBIBAIOIAsl T€OMETPUYECKasl MPOTPECCHs], CyMMa
OECKOHEYHO YOBIBAIOIICH T€OMETPUIECKOM MPOTPECCHUH.

3azaBath MOCJIEOBATEILHOCTH PA3JIMYHBIMU CIIOCOOAMHU.

Hcnonb3oBaTh CBOMCTBA MOCIEAOBATEIBHOCTEH M IMPOTPECCUil AJsi PEIIEHUS pealbHbIX
3aJ1a4 MPUKJIAJHOTO XapaKTepa.

MHokecTBa M JIOTHKA

OnepupoBaTh NOHATUSAMHI: MHOXECTBO, OTI€paIlK HaJ MHOKECTBaMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar /sl OMMCAaHUS pealIbHbIX MPOIECCOB
U SIBJICHUM, IPH PEIICHNUH 3a]a4 U3 IPYTUX Y4eOHBIX TPEIMETOB.

OnepupoBaTh NOHATUAMU: OINPe/IeTICHUE, TEOPEMA, CIEACTBUE, T0KA3aTENbCTBO.

11 KIJACC

Yucsia 1 BBIYUCICHHUSA

OnepupoBaTh MNOHATHSAMH: HATypaJbHOE, LEJIO€ YHUCIO; HCIOJb30BaTh MPHU3HAKU
JEIUMOCTH LIEJIBIX YUCEIN, PA3JI0KEHUE YNCIIa HA POCThIE MHOKUTEIM 7Sl PEILICHUS 3aa4.

OnepupoBaTh NOHATHEM: CTENEHB C PALIMOHATIBHBIM MIOKA3aTEJIEM.

OnepupoBaTh NOHATUAMHU: JIOTapuM YKcia, JECATUYHbIE U HATYpalbHbIE IOTapU(PMBL.

YpaBHeHUs] M HEPABEHCTBA

[IpumeHsTh CBOMCTBA CTEMEHU sl MpeoOpa3oBaHUS BBIPAKEHUH; OIEPUPOBATH
MOHATUSAMM: MIOKA3aTeJIbHOE YPABHEHUE U HEPABEHCTBO; PELIaTh OCHOBHBIE THUIIbI IOKA3aTEJIbHBIX
YpaBHEHUH U HEPABEHCTB.

BoimonHaTe npeoOpa3oBaHMs BBIPAKEHUN, COJAEpXKAIIMX JOrapudmbl; OMEpUpOBATH
MOHATHAMH: JIOTapU(PMUYECKOE YpaBHEHHE U HEPaBEHCTBO;, peIIaTh OCHOBHBIC THIIBI
Jorapu(MUUECKUX YpaBHEHHUN U HEPaBEHCTB.

Haxonuth penieHus npocTeninx TPUroHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHSMU: CHUCTEMA JIMHEWHBIX YPABHEHHM M €€ pEelleHUe; UCIIO0Ib30BATh
CUCTEMY JINHEUHBIX YPaBHEHUM JIJIs1 PEIICHUS] MPAKTUUECKUX 3a/1a4.

Haxonuth pemieHuss mpocTemx CUCTEM U COBOKYITHOCTEM pallMOHAJIbHBIX YPAaBHEHHUH U
HEPaBEHCTB.

MopnenupoBaTh peajbHbIE CHUTYallMd Ha S3bIKE anreOpbl, COCTaBISATh BBIPAKECHHUS,
YpaBHEHUS, HEPABEHCTBA U CHCTEMBI 10 YCIOBHIO 33Ja4H, UCCIIEI0BATh OCTPOCHHBIE MOJIENH C
MCII0JIb30BaHUEM ammapara anreOpsl.

DyYyHKUUH U TPaPUKHU



OnepupoBaTh MOHATUSAMHU: TEpUOANYECKas (YHKIUS, TMPOMEKYTKH MOHOTOHHOCTH
(GyHKIMHU, TOYKH 3KCTpeMyMa (YHKIWH, HauOOJbIIee ¥ HAaUMEHbIIee 3HaYeHHs (YyHKUIUU Ha
MIPOMEKYTKE; UCTIOIB30BATh UX JJISl HCCIE0BAaHUS (QYHKIMH, 3aJaHHOHN rpaduKkoMm.

OnepupoBaTb  MOHATHAMHU:  TIpadUKHd  TOKA3aTelNbHOM,  Jorapu@MUYecKod U
TPUTOHOMETPUUECKUX (PYHKLMI; N300pakaTh UX HA KOOPJAMHATHON IUIOCKOCTU U HCIIOJIb30BAThH
JUIS PEILIEHUs] YpaBHEHUIN U HEPABEHCTB.

N3o0pakaTh Ha KOOPAMHATHOM IIJIOCKOCTH TpauKH JHHEWHBIX YpaBHEHHH U
HCI0JIb30BATh UX VI PEIIECHUS CUCTEMBI JIMHEHHBIX YPABHEHUH.

Hcnonw3oBare rpaduku (GYHKIUH A0 HCCIEIOBAHUS MPOIECCOB M 3aBHCUMOCTEH W3
JOPYTrUX y4eOHbIX JUCLUILIUH.

Havajia MaTeMaTH4eCKOI0 aHAJIN3a

OnepupoBaTh NOHATHAMU: HETIPEPbIBHAS (PYHKIUS; TPOU3BOHAS (PYHKIIMHU; UCIIOIb30BaTh
reOMETPUUECKUN U PU3NYECKUI CMBICI IPOU3BOIHOM JUIsl pelIeHus 3a1ad.

Haxonuts mpou3BOJHBIE AJIEMEHTApHBIX (PYHKIMM, BBIUUCISATH MPOU3BOJTHBIE CYMMBI,
MIPOU3BEACHHUS, YACTHOTO (PYHKIIHH.

Hcnonb3oBaTh MNpOU3BOAHYIO Sl HCCIENOBaHUS (YHKIMM HAa MOHOTOHHOCTb U
AKCTPEMYMBI, IPUMEHSTH PE3yJAbTaThl UCCIIEIOBAHUS K IOCTPOEHHUIO I'PaKOB.

Hcnonb3oBaTh MpoU3BOAHYIO Ul HAXOXK/IEHUS HAWIYYILIEro pelieHHs] B MPHUKIAIHBIX, B
TOM YHCJIE COLMATbHO-3KOHOMHUYECKHX, 3a/1a4ax.

OnepupoBaTh MOHATUSAMU: TepBoOOpa3Has W HMHTErpall; MOHMMAaTh I€OMETPHUECKUU U
(buznyeckuit CMbICT UHTETpasa.

Haxonuthe nmepBooOpa3Hble 3JIEMEHTApHBIX (YHKLUH; BBIUUCIATH MHTETpal Mo (Gopmyiie
Herorona—JleitOauma.

Pemare nmpuxiagHbele 3a7a4y, B TOM YHCJIE COLMAIbHO-?KOHOMMUYECKOTO U (PU3HUECKOTrO
XapakTepa, CpeICTBAMUA MaTEMaTHYECKOTO aHaJIN3a.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
KoHTpoibHbI IIpakTHYeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
e padoThI padoThI
pecypchl
MHOk€ecTBa pallHOHAJIBHBIX U
1 JIEMCTBUTENbHBIX YMCEN. PallMoHaNbHbIE 14 1
YpaBHEHHUS U HEPABEHCTBA
5 Oynkuuu u rpadpuku. CTeneHs ¢ LeabiM 6
roKasaresaemM
3 Apudmernueckuil KOpeHb N—ON CTETEHH. 18 )
HppanmonanbHble ypaBHEHHUS U HEPABEHCTBA
DopMmyJibl
4 TPUTOHOMETPUU. T pUTOHOMETPUUECKUE 22 1
ypaBHEHUS
5 [TocnenoBarenbHOCTH U IPOTPECCUU 5
6 [ToBTOpenue, 060061IeHNE, cCCTEMaTH3alUs 3 1
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KVIACC

KonuuyectBo 4yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
KoHTpoibHbI IIpakTHYeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
e padoThl padoTsbI
pecypcsl
CreneHsp ¢ pallMOHABHBIM [TOKA3aTEIEM.
1 [TokazarensHas pynkuus. [lokazarenbHbie 12 1
YpaBHEHHUS U HEPABEHCTBA
Jlorapudmuueckas QyHKIIHS.
2 Jlorapudmuueckre ypaBHEHUS U 12
HEpaBEeHCTBa
Tpuronomerpudeckue QYHKIIUNA U UX
3 rpaduku. TpuroHoMeTpuiIecKue 9 1
HEpPaBEHCTBA
4 [IpousBoanas. [Ipumenenre npou3BoIHON 24 1
5 HuTterpan u ero npuMeHeHust 9
6 CucreMbl ypaBHEHHI 12 1
7 HarypanbHble u 1enbie yncina 6
g [ToBTOpenue, 060061IeHNE, CCTEMaTH3aUs 18 )
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0




