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MNOSACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma yueOHOro Kypca «Anredpa M Hauyala MaTeMaTHYECKOTO aHAJIH3a»
0azoBoro ypoBHs i odydaromuxcs 10 —11 kiaccoB pa3paborana Ha ocHoBe DenepalibHOTO
roCyJapCTBEHHOIO 00pa30oBaTeIbHOIO CTAaHIApTa CpeIHEro oouero odpa3zoBaHUs, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHMM, NMPeIbABIIEMBbIX K MaTeMaTHYeCKOMY OOpa3oBaHMIO, U
TPagUIMiA POCCHIICKOrO oOpa3zoBaHus. Peanmzamus mporpaMMmbl 00ECHIEUMBACT OBIAJCHHE
KJIFOYEBBIMH KOMIIETCHLIMSIMHU, COCTABIISIOIMIMMU OCHOBY JUISI CAaMOPA3BUTHUS U HEMPEPHIBHOTO
00pa30oBaHus, LEIOCTHOCTh OOLIEKYJIbTYPHOIO, JHUYHOCTHOIO M IIO3HABATEJIBHOIO DPAa3BUTHUSA
JUYHOCTH 00YYarOLIUXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa m Hayajna MaTeMaTH4YeCKOIO aHalIM3a» SIBJISETCS OJHUM M3 Hauboiee
3HAYMMBIX B MPOTpaMMe CTapIIeil IIKOJbI, MOCKOJIBKY, C OJHOM CTOPOHBI, OH OOECIIEYHBAET
MHCTPYMEHTAJbHYIO 0a3y /s HM3y4YeHHs BCEX ECTECTBEHHO-HAYYHBIX KypCOB, a C ApPYyrou
CTOPOHBI, (QOPMHUPYET JIOTHYECKOE U aOCTpaKTHOE MBIIUICHUE Y4YalluXcsi Ha YpOBHE,
HE00XO0/IMMOM JJIsi OCBOCHHUSI KypcOB MH(GOPMATUKH, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH.
B pamkax gaHHOTO Kypca yJamruecs OBJIaJIeBal0T YHUBEPCAILHBIM S3bIKOM COBPEMEHHOM HAyKH,
KOTOpast (GOpMYJIHPYET CBOU AOCTHIKEHHS B MATEMaTHIECKOH (hopme.

Kypc anre6pbl 1 Hauas MaTeMaTHYECKOro aHaJlM3a 3aKJa/bIBa€T OCHOBY JUIsl YCIIELIHOTO
OBJIQJICHUSI 3aKOHAaMHM (U3UKU, XHUMUHM, OWOJIOTUM, TOHMMAHUS OCHOBHBIX TEHJEHIMH
HKOHOMHKH U OOIIECTBEHHOH JKMU3HU, IMO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX HU(POBBIX
¥ KOMITBIOTEPHBIX TEXHOJIOTHUSX, YBEPEHHO HCIIOJIIb30BaTh MX B MOBCEIHEBHOM XM3HH. B Toxe
BpeMs OBJIaJIeHUE a0CTPAKTHBIMHU U JIOTUYECKU CTPOIMMM MaTeMaTHUECKUMH KOHCTPYKLHSIMHU
pa3BUBaeT yMEHHE HaXOJAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTUHHOCTH YTBEPXKICHMS,
UCTIOJIB30BaTh 00O0OIIEHNEe M KOHKPETHU3aluio, aOCTparupoBaHUE M aHAIOTHIO, (OPMHPYET
KpPEaTUBHOE M KPUTHUYECKOE MBIIUICHHE. B X0/1e n3ydeHus: anreOpsl U Hadall MaTEMaTHIeCKOTro
aHaimu3a B CTaplleil 1IKoJie ydaliuecs MOJy4aroT HOBBIM ONBIT PEHICHUs NMPUKIATHBIX 3a1ad,
CaMOCTOSITENIFHOTO ~ TIOCTPOCHUS ~ MaTeMaTH4YeCKMX MOJENed pealbHbIX CUTyalluid u
UHTEPNpPETAlNK  TIONYYEHHBIX PEIIeHWH, 3HAKOMATCS C TPUMEpaMH  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEW B TpPHUPOJIE, HAYKE W B HCKYCCTBE, C BBLIAOIIUMUCS MaTeMaTHUYECKUMHU
OTKPBITUSAMH U UX aBTOPAMH.

Kypc o0namaer 3HauMTENbHBIM BOCHHMTATENBbHBIM MOTEHLHMAIOM, KOTOPBIH peaan3yercs
KaK yepe3 yuyeOHbI MaTepuai, CocOOCTBYIOUINI (POPMUPOBAHUIO HAYYHOI'O MHPOBO33pPEHMUS,
TaKk ©W 4epe3 crnenupuky ydeOHOU JACSATENBHOCTH, TpeOyromeld CaMOCTOSTEIbHOCTH,
aKKypaTHOCTH, TPOJODKUTENIbHOM  KOHLEHTpAllMM BHHUMAHUS M OTBETCTBEHHOCTH 32
MOJy4EeHHBIH pe3yibTar.

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

CrpykTypa Kypca «Anredpa 1 Hayajga MaTeMaTUYeCKOro aHAIM3a» BKIIIOYAET CIIeTyIOIne
coJiepKaTelbHO-METOUYecKue JUHUU: «YUucna u BblUUCIEHUs», «DyHKIUM U TpaduKuy,
«YpaBHeHHUS U HepaBeHCTBa», «Hauana maremarnyeckoro ananuza», «MHOXECTBAa U JIOTUKAY.
Bce ocHOBHBIE COmep)KaTeNbHO-METOMYECKUE JTMHUM HM3YYalOTCsS Ha TPOTSHKEHHH JBYX JIET
o0yuyeHMs B cTapuiel LIKoJe, eCTECTBEHHO IOMOJHSISA APYT Jpyra M IOCTENEHHO HACHIIIAsCh
HOBBIMM TeMaMHU M pa3fenamu. JIaHHBIH Kypc SBJISETCS HMHTEIPATHBHBIM, MOCKOJIBKY
oObemuHsIET B ceOe coiepKaHWe HECKOJbKHUX MAaTeMAaTHYeCKHX JHCIUIUIMH: anre0pa,



TPUTOHOMETPUS, MATEMAaTUYECKUM aHAIIN3, TEOPUSI MHOXKECTB U 1p. [Io Mepe Toro kak yvamuecs
OBJIAJICBAIOT BCE Ooyiee MIMPOKMM MATEeMAaTHUYECKHUM allllaparoM, y HUX TOCJIEeI0BATEIBHO
dbopMUpYeTCS U COBEPIICHCTBYETCS YMEHHE CTPOUTh MATEMAaTHYECKYI0 MOJIENb PEaTbHOM
CUTyalluu, MPUMEHITh 3HaHUs, MOJIy4eHHbIE B Kypce «AunreOpa M Hayajga MaTEeMaTHYECKOIO
aHaJIM3ay, A PELIEHUS CaMOCTOSTEIbHO C(HOpPMYIHpPOBAHHOW MaTeMaTHYECKOM 3ajqadd, a
3aTE€M UHTEPIPETUPOBATH MMOJYYECHHBIN PE3YJIbTAT.

CognepxxarenpHo-MeTOonMuecKkass  JuHUS  «Yucna W BBIYMCIICHHUS» — 3aBEplIaeT
dbopMUpOBaHHE HABBIKOB HCIOJB30BaHUS JECHCTBUTENBHBIX YHUCEN, KOTOpOoe ObLIO HAdaTo B
OCHOBHOI1 mikoine. B crapuieil mikone ocoboe BHUMaHue yaemnseTcss (GOpMHUPOBAHUIO MPOYHBIX
BBIUMCIIUTEIFHBIX HABBIKOB, BKJIFOYAIONIUX B CcE0s HCIIONB30BAHHUE PA3IUYHBIX (HOpPM 3alucu
JICUCTBUTEIIBHOIO 4YHUCJIA, YMEHHME pPAUMOHAIBHO BBIIOJHATH JACHCTBUS C HUMH, J€JaTh
OPUKUAKY, OIEHMBaTh pe3yiabTar. OOyuaromuecss MOJIy4aloT HaBBIKM HPUOIKEHHBIX
BBIUMCJICHUM, BBINIOJHEHUS JAEWCTBUH C YWCIaMM, 3alMCaHHBIMM B CTaHOApTHON ¢opme,
HCIIOJIb30BaHMS MATEMATUYECKUX KOHCTAHT, OLEHUBAHUS YHCIIOBBIX BHIPAXKECHHUIA.

Jlunusa «YpaBHEHHS M HEPABEHCTBA» pPEANM3YyeTCS Ha MPOTSHKEHUH BCero oOydeHHs B
CTaplled WIKOJe, MOCKOJbKY B KaXJOM paszJeie MporpaMMbl IPEIyCMOTPEHO pelIeHue
COOTBETCTBYIOIIUX 3aAa4. OOy4aromuecs: OBJIaeBalOT Pa3IMYHBIMU METO/IaMHU PEUICHHS LIEIBIX,
PaIMOHATILHBIX, UPPAITMOHATILHBIX, TTOKA3aTEIBHBIX, JIOTAPU(PMUICCKUX U TPUTOHOMETPHICCKUX
YpaBHEHUM, HEPABEHCTB U UX CUCTEM. [lonydeHHbIE YMEHHS UCIIOIB3YIOTCS MPU UCCIECIOBAHUHI
GyHKIMI C TOMOIIbIO MPOU3BOIHOM, PEIICHUH MPHUKIAIHBIX 3a/ad M 3a]a4 Ha HaXOXXICHHE
HauOOJBIINX U HAMMEHbIIUX 3HaYeHU (GyHKuu. [lanHas comepkarenbHasi JMHUS BKIIOYAET B
cebst Takke (OPMUPOBAHWE YMEHUH BBINONHATH pacu€Tel 1o (opmyrnaM, TpeodpazoBaHUs
LEJbIX, PalMOHAJIbHBIX, HPPAUMOHAIBHBIX WU TPUTOHOMETPUYECKHUX BBIPAKECHUH, a TaKkKe
BBIpQXEHHH, COJep)KAlIMX cTeneHu W jorapudmbl. brnaromaps u3yueHuio anreOpanueckoro
MaTepuaia MPOUCXOIUT JalbHEeIlee pa3BUTHE ATOPUTMHUYECKOTO U aOCTPAKTHOTO MBIIIICHUS
ygammxcs, (GOPMHUPYIOTCS HABBIKH JCITYKTUBHBIX PACCYXICHHHA, pabOThl C CHMBOJIHHBIMHU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEW M 3aBUCHMOCTE B BUJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI JUIS PEIICHHs TPAKTHUYECKUX U €CTECTBEHHO-
Hay4HbIX 3324, HAIJSIAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK 3bIKAa HAYKH.

ConeprkarenbHo-MeTouuecKass TUHUS «DyHKIUA U TpaduKu» TECHO TEPEIIeTaeTcs C
JPYTUMHU JIMHUSIMH Kypca, TOCKOJbKY B KaKOM-TO CMbICIE 33Ja€T MOCIEI0BATEIIbHOCTh
U3ydeHus Marepuana. lV3ydeHwe CTENeHHOW, TMOKa3aTenbHOW, Jorapudmuueckoil u
TPUTOHOMETPUYECKUX (PYHKUIUN, MX CBOWCTB M TpadUKOB, UCHONB30BaHUE (DYHKUMUN AIs
peuieHust 3ajad W3 JAPYrUX Y4eOHBIX MPEIMETOB W PEATbHOWM >KU3HU TECHO CBS3aHO KakK C
MaTeMaTUYeCKUM aHAJIU30M, TaK U C PEIICHUEeM ypaBHEHUU U HepaBeHCTB. [Ipu sTom OosbIoe
BHUMaHUE yJensiercs (GOpMUPOBAHUIO YMEHHUS BbIpaxaTh (OpMylaMd 3aBHCHMOCTH MEXKIY
pa3MYHBIMH BEIMYMHAMH, HCCIEAOBAaTh TMONy4YeHHbIE (YHKIUU, CTPOUTh UX TpaduKu.
Marepuasi 3TOH COAEpPKATEILHON JIMHUM HAlEJIeH Ha pa3BUTHE YMEHUH UM HaBBIKOB,
MO3BOJISIIOIIUX ~ BBIPAXKaTh 3aBHCHMOCTH MEXAY BEIMYMHAMH B  pasnuyHor  (dopwme:
AHAIUTUYECKOW, Tpadudeckod U cioBecHOH. Ero wu3yueHue cmocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTHM K  OOOOIIEHHIO W KOHKPETU3allWH,
WCITOJIb30BAaHUIO aHAJIOTHH.

ConepxarenbHas JuHUS «Hadama MareMaTHYeCKOTO aHaliv3a» IMO3BOJSET CYHIECTBEHHO
pacIIMPHUTh KPYT KaKk MaTeMaTUYECKUX, TaK M MPUKIAAHBIX 331a4, JOCTYIHBIX 00yJaroIIUMCs, Y
KOTOPBIX MOSIBISETCSI BO3MOKHOCTh UCCIIEIOBATh M CTPOUTH Tpadukul GYHKIUH, OTPEeNiaTh UX
HauOOJIbIIINEe U HAMMEHBIIINE 3HAYEHUS, BBIYUCISITEH TUIOMAan GUryp U 00bEMBI TEJ, HAXOIUTh



CKOpPOCTH M YCKOpeHHs mpoiieccoB. JlaHHas coaep)kaTenabHas JIMHUSL OTKPBIBAET HOBBIC
BO3MOXHOCTH ITOCTPOCHUSI MATEMaTUUYECKUX MOJENIEH peajJbHbIX CUTyaluld, HAXOXKIACHUS
HAWIYy4lIEro0 PEUIEHUs B NPUKIAIHBIX, B TOM YHCIE COLUAIBHO-3KOHOMUYECKHUX, 3aJayax.
3HaAKOMCTBO C OCHOBAaMHM MAaTE€MaTHYECKOI'0 aHajIM3a CIOCOOCTBYET Pa3BHTHIO aOCTPaKTHOTO,
(hOpMaJIbHO-JIOTHYECKOTO U KPEATUBHOT'O MBIIUICHUS, (DOPMUPOBAHUIO YMEHUW paclio3HaBaTh
MPOSIBIICHUST 3aKOHOB MAaTEMAaTHKU B HayKe, TEXHUKE U HcKyccTBe. OOyuaromuecs: y3HAIOT O
BBIJAIOIIUXCS PE3YJIbTATAX, IOJIYYECHHBIX B XOJAE PAa3BUTHS MATEMAaTUKU KAK HAayKH, U HX
aBTOpax.

ConeprkaresibHO-MeTOAMYeCcKas TUHUST «MHOXKeCTBa U JIOTHKa» B OCHOBHOM IOCBSIIICHA
AJIEMEHTAM T€OPUU MHOXKECTB. TE€OpETUKO-MHOKECTBEHHBIE MPEICTABICHUS ITPOHU3BIBAIOT BECH
KypC IIKOJIBHOW MaTEeMAaTHKU U MPEIaraloT Hauboiee YHUBEPCATbHBINA SI3bIK, 00hEIUHSIIOMUN
BCE pa3fenbl MaTeMaTHMKU M €€ NPWIOKEHH, OHM CBA3BIBAIOT pPa3Hble MAaTEeMaTUYECKHE
JUCHUIUIMHBI B eauHoe 1enoe. [loaToMy Ba)XHO 1aThb BO3MOXHOCTb IIKOJIBHUKY IMOHUMATh
TEOPETUKO-MHOKECTBEHHBIN S3bIK COBPEMEHHOW MATEMaTUKUM M MCHOJIB30BaThb €ro It
BBIPAXKEHHUSI CBOMX MBICJIEH.

B kypce «AnreOpa u Hauanza MaTeMaTUYeCKOro aHalM3a» MPUCYTCTBYIOT TAK)K€ OCHOBBI
MaTEeMaTHYECKOr0 MOJICIUPOBAHMS, KOTOPBIC NMPHU3BAaHBI CHOPMHPOBATH HABBIKH IMOCTPOCHUS
MoOJIeJIel peabHBIX CUTYyallui, UCCIIEIOBAHUS 3TUX MOJEJICH C MOMOIIBIO armapaTa ajireopsl u
MaTeMaTUYECKOT0 AaHAJIM3a W HHTEPOPETAUMU MOJYYEHHBIX pE3yJabTaroB. Takue 3agaHud
BIUIETEHbl B KaXJbl M3 pa3lieJOB IPOrpaMMbl, IOCKOJIBKY BECh MaTepHall Kypca LIUPOKO
UCIIOJIB3YETCS ISl pelIeHUsl MPUKIaAHbIX 3a1a4. [Ipu penieHun peanbHbIX NPAKTUYECKUX 3a/a4
ydyauecs — pa3sBHUBAKOT HaOJII0IaTEIILHOCTbD, YMEHHE HaXOoJUTh 3aKOHOMEPHOCTH,
abCcTparupoBatbCsi, MCIOIB30BaTh AHAJIOTHIO, 0000IaTh W KOHKPETH3UPOBATH IMPOOIEMY.
JestenbHOCTh MO (OPMHPOBAHUIO HABBIKOB PEIICHUS MPUKIAAHBIX 3aad OpraHU3yercs B
Ipolecce U3y4eHHs BCeX TEM Kypca «Airedpa u Havajga MaTeMaTHYECKOTO aHATH3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM I1aHe Ha M3ydeHue Kypca areOpbl M Hayajl MaTeMaTHYecKoro aHajau3a Ha 6a30BOM
ypoBHE oTBoAUTCS 2 yaca B Hezaemto B 10 kiacce u 3 yaca B Hezento B 11 kiacce, Bcero 3a Ba
roja ooyuyenus — 170 gacos.

®OPMBbI YYETA PABOYEN ITPOT'PAMMbBI BOCITUTAHUSA

- opranu3zanus paboThl ¢ IeTbMHU Kak B o(uIaifH, Tak U OHJIaiiH Gopmare;

- YCTAQHOBJICHUE [OBEPUTEIIbHBIX OTHOLICHUN MEXAY YYUTEIEM M €ro Yy4eHHUKaMH,
CIIOCOOCTBYIOUIMX MO3UTHUBHOMY BOCHPUATHIO y4allUMHCA TpeOOBaHMM U MPOChO yUHTE,
NPUBIEUCHHUI0O HMX BHHUMaHUS K OO0CyXJaeMoil Ha ypoke HHGpOpMalMH, aKTHBH3ALUH HX
[IO3HABATEIILHOM JEATEIIBHOCTH;

- OJIMMIIMA/bl, 3aHUMATElbHbIE YPOKHM MU NSTUMHMHYTKH, YPOK - JEJIOBas WIrpa, YpPOK
— IyTELIEeCTBHE, YPOK MacTep-Kiacc, YpOK-UCCIIEAOBaHHE U Jp. Y4eOHO-pa3BiIeKaTeIbHbIE
MeponpusTus (KoHKypc- urpa «lIpeamernsiit kpoccBopa», TypHUP «CBOSI UTPay», BUKTOPHHBI,

JIMTCPATypHasl KOMIIO3UIHA, KOHKYPC I'a3€T U PUCYHKOB, SKCKYPCUS U ,[[p.);



-opranu3anus medcTBa MOTHBHUPOBAHHBIX W JIPYAMPOBAHHBIX YYalIUXCS HAJ UX
HEYCIMEBAIOIIUMH  OJHOKJIACCHUKAMH, JAIOIIEr0 IIKOJIbHUKAM COLUATBHO 3HAYUMBIA OIBIT
COTPYIHUYECTBA U B3aMMHOW TTOMOIIIH;

-MHUIIMAPOBAHUE M TOIJCPIKKA MCCICAOBATCILCKOM JCSITEILHOCTH IIKOJIBHHKOB B
paMKax pealM3ali HWMH WHJAMBUIYAJIbHBIX W TPYIIIOBBIX HCCIICIOBATCIBCKUX IPOCKTOB,
MOMOTaeT MPUOOPECTH HABBIK CAMOCTOSTEILHOTO PEIICHUS TEOPETUYECKON IMPOOIIeMBI,
oopmileHUsT COOCTBEHHBIX HJCH, HABBIK YBRKHUTEIHLHOTO OTHOIICHUS K YYXUM HIESIM,
oopMIIEHHBIM B paboTax APYrMX HCCJCIOBaTescii, HABBIK IyOJWYHOIO BBICTYIUICHHS TEpes
ayJIUTOPHUEH, apryMEHTUPOBAHUS U OTCTAWBaHUS CBOCH TOYKU 3PEHHUS;

- CO3/1aHHe THOKOHM M OTKPBITOM Cpeiibl 00yueHUsI U BOCITUTAHUS C UCTIOIh30BAHHEM
TaJDKETOB, OTKPBITHIX 00pa30BaTEIbHBIX PECYpPCOB, CUCTEM YIIPABICHUS ITO3BOJISIET CO3/1aTh
ycnoBust ans peanusauuu  npoBosmiameHHbx FOHECKO Benymux nmpuHIunoB o0pa3oBaHus
XXI Beka: «obpa3oBaHue ISl BCEX», «0Opa30BaHUE Yepe3 BCIO JKM3HB», 00pa30BaHUE «BCETIA,

BE3/IC U B JII000E BPEMSI».

Ne Paznenst KonnuecTBo yacos ®opmbl paboThI

10 kiacc

MHokecTBa pallMOHAJIBHBIX U NunuBunyansHas
JNEUCTBUTEIBHBIX YUCEIL.
ParnonasbHble ypaBHEHUS U pabora, pabora B

HEpaBeHCTBA

napax, rpymnmnax;
O®yukuuu u rpagpuku. CreneHs ¢

LIEJIBIM [TOKa3aTeIeM JuddepeHIpoBaHHas
Apudmernueckuii KopeHb N—oi

3 | crenenu. UppannoHaibHble ypaBHEHUS 18 pabora, coBmecTHO-
Y HEPABEHCTBA

Dopmyss! pacripesieIuTeNbHas,
4 TPUTOHOMETpUH. T pUroHOMETpHUUECKHE 22 T ——
ypaBHEHUS
5 [TocinenoBaTenbHOCTH ¥ IPOIPECCHH 5 COYETaHUH,
6 [ToBTOpEHHE, O606H1€HI:IG, 3 (bponTanbHAs paboTa
cCUCTeMaTH3aIHs 3HAHUH
OBLIEE KOJIMYECTBO YACOB I1O0 68
[TPOI'PAMME
11 xmacc
CreneHp ¢ paliOHAIBHBIM TIOKa3aTe-
NunuBunyanbHas
1 nem. IToka3zarenbHas GyHKIUS. 12
[ToxazarenbHblE YpaBHEHUS U paborta, paboTta B

HCPAaBCHCTBA




Jlorapudmuueckas GyHKIHS.

napax, rpymnmnax;

2 E:;:Eédil;&;l;eCKHe YpaBHEHHUS U 12 JudepeHImpoBanIas
Tpuronomerpuueckue QyHKIIUN U UX pabora, COBMECTHO-

3 | rpaduku. Tpuronomerpryeckue 9 paCTIpeeTuTebHAs,
HEpaBEHCTBA

4 IIpousBoanas. IIpumenenue 24 MCTOZN AMAIOTMHCCKIX
MIPOU3BOAHOMN COYETaHUM,

5 HHTerpan u ero npuMeHeHus 9 dponTanpHas pabora
Cucremsbl ypaBHEHUN 12
Harypanbnble u 1esnbie yncna 6

3 [ToBTOpenue, 060061IeHNE, 18
CUCTEeMaTu3alus 3HaHUH

OBUIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

Yucia ¥ BLIYMCICHHUA

Panmonanbupie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuonuveckue  apodu.  Apudmernueckue omepanud ¢ palMOHAIBHBIMU  YHCIAMH,
npeoOpa3oBaHusl YMCIOBBIX BblpakeHui. Ilpumenenue apoGeil M NPOLIEHTOB MJs pELICHUs
IIPUKJIAIHBIX 3a7a4 U3 Pa3IMYHbIX OTpaciiel 3HaHUHI U pPEaJIbHOM JKU3HH.

JeiicTBuTenpHbIe yKcha. PanyoHanpHble W MPpAllMOHATbHBIE YKCIA. ApUPMETHYECKHE
olepanuu ¢ JACHCTBUTEIbHBIMH uuciamMu. [IpuOmmKkEéHHbIe BBIYUCICHUS, TIPAaBUIa OKPYTIICHHUS,
IIPUKUKA U OLICHKA Pe3YyJIbTaTa BEIYACICHUM.

Crenenp ¢ nenbiM nokazareneMm. CrannaptHas (Gopma 3amucH AEHCTBUTEIbHOIO YHUCIA.
Hcnonb3oBanue moaxoismedl (Gopmbl 3amucy  JACHCTBUTEIBHBIX YHCEN UL PEUICHUs
MPAKTUYECKUX 3aJ[a4 U IPEICTABICHUS JAHHbIX.

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

CuHyC, KOCUHYC U TaHI€HC YHMCIIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHI'€HC
YHUCJIOBOT'O ApryMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE IPE0OPA30BAHUS.

[Ipeobpa3oBaHne TPUTOHOMETPUUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUUECKUE
(bopMyIIBL.

VYpaBHeHue, KoOpeHb YypaBHeHMs. HepaBeHCTBO, pelleHMEe HepaBeHCTBAa. Meron
MHTEPBAJIOB.

Pemenue nensix u IpoOHO-pallMOHANbHBIX YPAaBHEHUN U HEPABEHCTB.

Pemrenne nppanimoOHaNIBHBIX YPaBHEHNUN U HEPaBEHCTB.

Penienne TpUroHOMETPUUECKUX YPABHEHHM.

ITpuMeHeHrEe ypaBHEHMIM M HEPABEHCTB K PEIIEHUI0 MATEMaTHYECKHX 3a1ad W 3a7ad U3
Ppa3IUYHBIX 00J1aCTeN HayKu U peanbHOMN )KU3HU.

DyHKIUHN U TPaPUKH

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

OO6nacTp omnpeneneHuss 1 MHOXecTBO 3HaueHui ¢pynkuuu. Hynu ¢ynkuuu. [IpomexyTku
3HAKOMOCTOSIHCTBA. YETHBIEC M HEUETHBIE QYHKIUU.

Crenennas QyHKUMS ¢ HaTypaJbHbIM M LENbIM IOKa3zareiaeMm. E€ cBolicTBa U rpaduk.
CaoiicTBa u rpaduk KOpHs N-0if cTeneHu.

TpuroHomeTrpudeckas OKpPYKHOCTb, OINpEAEICHUE TPUTOHOMETPHUUECKUX (YHKLIUH
YHUCJIOBOTO APIyMEHTA.

Hayana matemMaTHuecKoro aHajaimsa

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

ApudmeTrnueckass U reoMerpuueckas —mporpeccud.  beckoHeuHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma 6eCKOHEUHO YOBIBAIOIIEH reoMeTpHUECKON MpPOTrpecCUu.
@opmyna CIOXKHBIX MPOLEHTOB. Mcnonap3oBaHME NMpPOrpeccuu AJs PELICHUs peabHbIX 3ahad
IIPUKIIATHOTO XapaKTepa.

MHoxkecTBa M JIOTHKA



MHoOkecTBO, Oonepalnuu HaJal MHokecTBaMH. J(marpammbl Dinepa—Benna. [Ipumenenue
TCOPCTUKO-MHOKCCTBCHHOTO aIrrapara Jis1 ONHMCaHHWA PCAJIbHBIX IMPOLCCCOB U HBJ’IGHHﬁ, npu
pELICHUHN 3371a4 U3 APYTUX YUeOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CiaeICTBUE, 10Ka3aTEIbCTBO.

11 KUIIACC

Yucia 1 BBIYUCICHUSA

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

Crenens ¢ pallMOHaIBHBIM Moka3areneM. CBOWMCTBa CTETICHH.

Jlorapudm uncna. JlecaTnyHble U HATypaJIbHBIE JOTapHU(PMBI.

YpaBHeHus1 1 HEPABEHCTBA

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIIUX JIOTapUPMBI.

[TpeoOpa3zoBaHne BbIpAXKEHUM, COAEPIKALUX CTENEHH C PallMOHATIbHBIM IIOKa3aTEIIEM.

[TprMephl TPUTOHOMETPUUECKHUX HEPABEHCTB.

IToxazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs U HEPAaBEHCTBA.

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

CucreMbl ¥ COBOKYITHOCTH PallMOHAIbHBIX YPAaBHEHHUH U HEPABEHCTB.

IIpuMmeHeHnEe ypaBHEHUN, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMAaTHYECKHX 3a1ad U
3a/1a4 U3 pa3IMYHbIX 00JIaCTEN HayKu U peanbHON )KU3HHU.

DyHKIUH U ITpaPUKH

Oynkuus. Ilepuonnueckue  QyHkuuu. IlpomMexyTku MOHOTOHHOCTH — (YHKLHUH.
Maxkcumymbl 1 MMUHUMYMBI (yHkiuu. HauOosnbliee M HauMeHbllee 3HaueHHE (DYHKIMM Ha
IIPOMEKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPapUKU.

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

Hcnonb3oBanue rpadukoB GYHKUINHN 1711 pellieHHs] ypaBHEHUH U IMHEWHBIX CHUCTEM.

Ucnons3zoBanue rpadukoB (QyHKIUN 71 HCCIEIOBAHUSA TPOILIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPHU PEUICHUH 3a/1a4 U3 APYTUX YU€OHBIX MPEIMETOB U PEATbHOM KU3HU.

Havana maTeMaTH4eCKOro aHAJIM3a

HenpepsbiBable QpyHKIIMN. MeTOA HHTEPBAIOB JJIs pEIlIeHUs] HEPABEHCTB.

[TpousBoanas ¢pyHkiuu. ['eomeTprueckuii 1 GU3NYECKUI CMBICI TPOU3BOIHOM.

[TpousBoaHble 3neMeHTapHbIX (QyHKIUH. DopMynbl HaXOXKAECHUS MPOU3BOJHON CYMMBI,
IPOM3BEACHUS M YACTHOTO (DYHKIIMH.

[TpuMeHeHHe MPOM3BOAHOM K UCCIEI0BaHUIO (PYHKIIUH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
HaxoxneHre HaubobIIero 1 HaMMEHbIIEro 3Ha4eHNs (PyHKIMU Ha OTPE3Ke.

[IpuMmeHeHre MPOU3BOMHOM Ml HAXOXACHUS HAWIY4YlIero peumeHus B MPHUKIaJHbIX
3ajaydax, s ONpeaesieH|s] CKOPOCTH MpoIiecca, 3aJaHHOTro (OopMyIIoi Uit rpadukoMm.

[TepBooOpaznas. Tabmauia nepBooOpas3HbIX.

WnuTerpan, ero reomeTpuyeckuil M (¢U3MYECKUl cMbIca. Bbluncienue MHTErpana Imo
dbopmyrne Hetorona—JleriOnuna.



IINTAHUPYEMBIE PE3YJIbTATBI

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

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pE3yNbTAaThl OCBOEHHUS MpOrpaMMbl yueOHoro mnpeamera «MaTemMaTHKa»
XapaKTEepPU3YIOTCA:

I'paxkjaHCKOE BOCIIUTaHUE:

c(OpPMUPOBAHHOCTHIO TPAXKIAHCKOW MO3MIMU OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHa POCCHMCKOro OOIIEeCTBA, MPEACTABICHUEM O MAaTEMaTHUYECKUX OCHOBAX
(YHKIMOHUPOBAHUSL PA3IUYHBIX CTPYKTYp, SBICHHH, HpPOIEIyp TPakJaHCKOro oO0IIecTBa
(BBIOOpBI, OMpOCHI M TIp.), YMEHHEM B3aUMOJEIHCTBOBATH C COLUAIbHBIMU MHCTUTYTAMH B
COOTBETCTBUU C UX (PYHKIMSIMH U Ha3HAYCHHEM.

[TaTpnoTHueckoe BOCIIUTAHUE:

c(OpMUPOBAHHOCTBHIO POCCUICKON Ipa’KIaHCKOW MIEHTUYHOCTH, YBaKEHHUS K MPOLLIOMY
U HACTOALIEMY pPOCCUHCKOM MaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCHIICKUX MaTEMaTUKOB U POCCUMCKOM MaTeMaTH4eCKOM ILIKOJIbI, K HCIOJIb30BAHUIO 3THX
TOCTHIKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHHMEM JIyXOBHBIX ILIEHHOCTEM pOCCHIICKOro Hapoaa; c(HOpMHUPOBAHHOCTHIO
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOr0 MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>KEHUN HAyKU U JIEATEJIbHOCTBIO YYEHOT0; OCO3HAHHWEM JIMYHOTO BKJIa/Ja B MOCTPOEHUE
YCTOMYUBOTO OYAYIIETO.

DcTeTH4eCcKoe BOCIIUTAHUE:

ACTETUYECKUM  OTHOLIEHMEM K  MHpPY, BKJIKOYas OCTETUKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pPacCyXIeHUi; BOCIPHUMMYHMBOCTHIO K
MaTeMaTUYeCKUM acleKTaM pas3JInyHbIX BUJOB UCKYCCTBA.

®uU3nYeCcKOe BOCIIUTAHHE:

c(OPMHPOBAHHOCTBIO YMEHHUS NPUMEHATh MaTeMaTW4YecKHe 3HaHUus B HHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHKE, cOaTaHCUPOBAHHBIM PEXUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
AKTUBHOCTH); (PU3MUECKOrO COBEPIICHCTBOBAHHUS, IPU 3aHATUAX CIIOPTUBHO-030POBUTEIHHON
JESATENBHOCTBIO.

TpynoBoe Bocniutanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LEHHOCTU TPYIOJIOOHUS; MHTEPECOM K PAa3IUYHBIM
chepam npodheccuoHATBFHON AESITeNTbHOCTH, CBSI3aHHBIM C MaTEeMaTHKON M €€ MpPUIIOKEHUSIMHU,
YMEHHEM COBEpILaTh OCO3HAHHBIN BBIOOp Oyayliei mpodeccuu U peaan3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTHYecKoMy OOpa3oBaHUIO U
€caM000pa3oBaHUI0 Ha MPOTSHKEHWH BCEW JKM3HM;, TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHIO B
pelIeHnU IPAKTUYECKUX 3a/1a4 MaTeMaTU4eCKOil HarpaBiIeHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO HKOJOTMUYECKOW KYJIbTYPhI, MOHUMAHHEM BIUSHUS COLMAIBHO-
SKOHOMHYECKHX NPOLECCOB HA COCTOSHHE NPHUPOJHOM W COLMAIBHOW Cpeabl, OCO3HAHUEM



NI00aNbHOTO  XapakTepa HKOJIOTMYECKHUX  MpoOsieM; OpHeHTaluell Ha  NpUMEHEHHE
MaTeMaTHUECKUX 3HAHWUN Ui PEeLIeHUs 3a/ad B 00JIACTH OKPY)KAIOLIEH Cpenbl, MIaHUPOBAHUS
[IOCTYIKOB M OLEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs1 OKPY)KAIOILIEH CPEJIBI.

L{eHHOCTH HAyYHOTO TO3HAHUSL:

c(OpMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOLIECTBEHHON MPAKTHKH, TOHUMAHUEM MaTeMaTH4ecKOW HAyKH Kak chepbl
YeJI0OBEUYECKON JESITENIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYMMOCTU Ul pa3BUTUS LIMBUIIN3ALUY;
OBJIQJICHUEM SI3bIKOM MAaT€MATHUKH M MAaTE€MaTU4YeCKOW KYJIbTYpOHM KaK CPEICTBOM IO3HAHUS
MHpa; TOTOBHOCTBIO OCYHIECTBJISATh IPOEKTHYHO U HCCIENOBATEIBbCKYIO JI€ATEIIbHOCTh
MHAWBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MertarnpenMeTHbIe pe3yabTaThl OCBOCHUS IPOTrPaMMBbI yUeOHOTO mpeamMeTa «MareMaTHKay
XapaKTepU3YIOTCS  OBJAJCHUEM  YHUBEPCAJIBbHBIMU  HO3HAGAMENbHLIMU  OeliCeUsMU,
VHUBEPCANILHBIMU —~ KOMMYHUKAMUBHBIMU — OeliCEUAMU,  YHUBEPCATbHLIMU — PecyIsimUSHbIMU
OelicmeusmMu.

1) Vhusepcanvhvle noznasamenshole oeticmeus, obecneuusaiom Gopmuposanue 6a308blx
KOCHUMUBHBIX NPOYECcco8 obyyalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpad;
npUMeHeHUe J102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBble nornueckue NeUCTBUS:

® BBIBIATH M XapaKTepPU30BaTh CYIIECTBEHHBIC NMPU3HAKK MaTEMaTHYECKHX OOBEKTOB,
MOHSTHUM, OTHOIICHUN MEXAY MOHATUAMU; (OPMYIHUPOBATH ONpPEACICHUSI MOHATHUMH;
yCTaHaBJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(PHUKAINN, OCHOBAHHS JJIsi 0000IIeHNUS
U CPaBHEHHUS, KPUTEPUHU TIPOBOJMMOTO aHAJIH3a,

® BOCIPUHHUMATH, (OPMYITUPOBATh W MPEOOPA3OBBIBATH CY)KICHHS: YTBEPAUTEIbHBIE U
OTpHIIATENbHBIE, €IMHUYHBIE, YACTHBIE U 00IIME; YCIOBHbIE;

® BBIIBIISITH MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3H U IPOTUBOPEUHS B (haKTax,
JTAHHBIX, HAOMIOACHUSIX W YTBEPXKACHUSX; MpeAjaratb KPUTEPHH [JIS BBISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JlefaTh BBIBOJIBI C HCIIOJH30BAaHHUEM 3aKOHOB JIOTUKH, AETYKTUBHBIX M WHAYKTHBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIIOUeHUH TI0 aHAJIOTHH;

® [IPOBOJUTH CAMOCTOSITEIILHO JJOKA3aTeIbCTBA MATEMAaTHUECKUX YTBEPKACHUH (TIpsiMble
U OT TPOTUBHOTO), BBICTpAHUBATh aPryMEHTAIMIO, TPUBOAUTH TIPUMEPHl U
KOHTPHPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BBIBOIBI;

e BbIOMpaTh cnocob pemieHHs y4eOHOM 3adaun (CpaBHHMBATh HECKOJIbKO BapHUaHTOB
petieHusi, BEIOMpaTh HanOoJee MOIXOMSIINN ¢ yYETOM CaMOCTOSITEIbHO BBIJEICHHBIX
KpUTEPUEB).

Bba3oBbie uccnenoBaTenbckue 1eHCTBUS:

® UCMOJb30BAaTh  BONPOCHI  KAaK  HCCIEAOBAaTENbCKUH  MHCTPYMEHT  IO3HAHUS;
(dopMynHpoBaTh BONPOCH], (PUKCHUPYIOIIME MIPOTHBOPEUYHE, MPodieMy, yCTaHABIUBAThH
HUCKOMOE U JlaHHOe, (OpPMHUPOBATH THUIIOTE3y, APryMEHTHUPOBATH CBOIO IO3ULHIO,
MHEHHE;

® [POBOJUTH CaMOCTOSITEIbHO CIUIAHUPOBAHHBIM JKCHEPUMEHT, HCCIIEeI0BaHUE II0
YCTaHOBJICHHIO OCOOEHHOCTEHl MaTeMaTHyecKoro oOBbeKTa, SBJIEHHs, Ipoliecca,
BBISIBJICHHIO 3aBUCUMOCTEN MEXAY 00bEeKTaMU, IBICHUSIMHU, IPOLIECCAMU;



e camocCToATeNbHO  (hopMynupoBaTh 00O0OIIEHMS ¥ BBIBOJABI 10  pe3yibTaTaMm
IPOBEIEHHOIO HAOJIOJICHUS, UCCIIEAOBAaHMs, OLEHUBATh IOCTOBEPHOCTh MOJIYYEHHBIX
Pe3yJIbTaTOB, BEIBOJIOB U 00OOIICHMIA;

® [IPOrHO3UPOBATh BO3MOKHOE PA3BUTHE IPOLIECCA, a TAKXKE BBIIIBUTATh IPEIIOI0KEHUS
0 €ro pa3BUTUH B HOBBIX yCIIOBHSX.

Pa6ora ¢ uapopmarueit:

® BBUIBIATH AePUINTH HHPOPMALIUH, TAaHHBIX, HEOOXOAUMBIX JJIs1 OTBETa HA BOMPOC U
JUIsl pELLIEHNUs 3a]1a4H;

e BpIOMpaTh HMHPOPMAIMIO W3 HWCTOYHUKOB PpA3JIMYHBIX THUIOB, AaHAJIU3UPOBATH,
CHUCTEMaTU3UPOBAaTh U HMHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IPECTaBICHHUS;

® CTPYKTYpUpPOBaTh HH(POpPMALMIO, MPEACTaBIATH €€ B  pa3IMyHbIX (opmax,
WIITIOCTPUPOBATh IpaUuecKy;

® OIICHUBaThb HAJAEKHOCTh HMHMOPMALUU 110 CaMOCTOSTEIbHO CHOPMYIHPOBAHHBIM
KPUTEPHSIM.

2) Vuusepcanvhvie KOMMyHUKAmMueHvle Oelicmsus, o0ecneyusaiom cQopmuposaHHoCb

COYUATIbHBIX HABLIKOG 00YUAIOUIUXCA.

Ob6menue:

e BOCIPUHHUMATH U (HOPMYIHPOBATH CYKIEHHS B COOTBETCTBUU C YCIOBUSIMHU M IEIISIMU
oOIIeHus; SCHO, TOYHO, I'PaMOTHO BBIPAXKaTh CBOI TOYKY 3pEHUS B YCTHBIX HU
NUCHMEHHBIX TEKCTaX, 1aBaTh MOSCHEHHS 110 X0y PEIICHHS 3a/1a4d, KOMMEHTHPOBATh
IIOJIy4ECHHBIA pe3yibTarT;

e B X0JIe 00CYXJIEHHS 3a7aBaTh BOIMPOCHI IO CYIIECTBY 00CYKAaeMOM TEMBI, TPOOIIEMBI,
pemiaeMoil  3ajaud, BbICKa3bIBaTh HJAEHU, HAIEJIECHHbIE HAa IIOUCK pPELICHUs;
COIIOCTABJIATh CBOM CYXACHUS C CYXICHMSAMU JpPYrMX Y4YacTHUKOB JIMAJOra,
0oOHapyKUBaTh pazIMyuue U CXOJCTBO MO3UIHIL; B KOPPEKTHOH dopme GpopMyIupoBaTh
pa3HoOTracHsi, CBOM BO3PAKEHUS;

® [IPEICTaBIATH PE3yJbTAaThl PEIICHUs 3a/laul, SKCIIEPUMEHTA, UCCIEJOBAHNUs, IPOEKTA;
CaMOCTOSITENIbHO BBIOMPATh (opMaT BBICTYIJICHUS C Yy4ETOM 3aJad Ipe3eHTaluu U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyIHHUYECTBO:

® [IOHMMAaTh M WCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHONW W WHAWBUAYAJILHOW pabOTHI
OpU pelIeHuH Y4YeOHbIX 3a/ad, NPUHUMATh IeJb COBMECTHOM JeATEeNbHOCTH,
IUIAaHUPOBaTh OpPraHM3alMI0 COBMECTHOM paboThl, pachpeneisTb BHIbI pPadorT,
JIOTOBApUBATHCS, OOCYXKJAaTh TpOILECC M pe3ynbTaT paboThl; 0000IaTh MHEHHS
HECKOJILKHX JTIOJIEH;

® y4acTBOBAaTh B IPYIIOBBIX popmax paboThl (00Cyk1eHusI, 0OMEH MHEHUMN, «MO3TOBBIE
IITYpPMBI» W MHBIE); BBINOJHATH CBOIO YacThb pabOTBl U KOOPAWHUPOBATH CBOU
JIeMCTBUS C IPYTHMH YICHaMU KOMaH/bl; OLEHUBATh Ka4eCTBO CBOETO BKJIaja B OO
IPOIYKT IO KPUTEPHUSIM, CHOPMYTUPOBAHHBIM YIaCTHHKAMH B3aUMOICHCTBHSI.

3) Vuusepcanvuvie pecynamusnsie oeticmeus, odecneuugaiom hopmuposanue CMvlci08bix

YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranuzanus:



COCTABJIATh IIJIaH, AJTOPUTM pEIEHUs 3aJadd, BBIOMpaTh CHOCO0 pelleHHus ¢ y4EToM
UMEIOIUXCSA PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI pEICHUH ¢ y4€TOM HOBOM MH(pOPMALIUH.

CaMOKOHTPOJIb:

e BJAJCTh HAaBbIKAMHM I[IO3HABATEIBHOW pE(PIEKCMH KaK OCO3HAHUS COBEPIIAEMBIX
JNEMCTBUH M MBICIUTENBHBIX IPOLECCOB, MX pe3yJbTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAaMOKOHTpPOJIA IIPOLECcCa W Pe3ysibTaTa PELICHHUs MaTeMaTU4YeCKOu
3a/1a4y;

® [IPEABUACTH TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTh IIPU PEIICHUM 3a/1a4d, BHOCUTH
KOPPEKTHBBI B JICSITEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJICHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

e OIICHUBaTh COOTBETCTBHE pE3yJlbTaTa LEIH W YCIOBUSAM, OOBSACHATH TNPHUUYUHBI
JOCTMDKEHUSI WM HEIOCTUKEHUs pPe3ylbTaToOB JAEATEIbHOCTH, HAXOOUTh OIINOKY,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDBI

OcBoenue yyebHOro kypca «Aisredpa ¥ Hadanga MaTeMaTHMYECKOrO aHajIu3a» Ha YpPOBHE
cpenHero obuiero o0pa3oBaHus TOJDKHO OOecIeunBaTh JOCTHXKEHUE CIIETYIOMIUX MPEIMETHBIX
00pa30BaTeNbHbIX PE3YIbTATOB:

10 KUIACC

Yuciia 1 BLIYUCICHUSA

OnepupoBaTh HOHATUSMM: PALMOHAIBHOE U JIEMCTBUTEIBHOE YUCIIO, OOBIKHOBEHHAs U
JeCATUYHasl APOOb, MPOLIEHTHI.

BoinonuaTe apudmernyeckue omnepanuMM € palUOHAIBHBIMM U JEMCTBUTEIbHBIMU
YUCIIaMH.

BbinonHATe NpuOMMOKEHHBIE BBIYMCICHMS, HCIONIb3YS IMpaBWiIa OKPYIJIEHHUS, JeNaTh
MIPUKUJIKY U OLICHKY PE3yJIbTaTa BIYUCICHU.

OnepupoBaTh MOHIATUSMM: CTEHEHb C LIEJBIM MOKa3aTeseM; cTaHJapTHas gopma 3amnucu
JEHCTBUTENBHOTO YMCiIa, KOPEHb HAaTypaJIbHOM CTENEHM; HMCIIONb30BaTh MOAXOASIIYI0 (hopMy
3aIUCHU ACHCTBUTEIBHBIX YUCEII JUI PELIECHUs TPAKTUUECKUX 3a1a4 U IIPEICTABIICHUS TaHHbIX.

OnepupoBaTb TMOHATUSAMHU: CHHYC, KOCHHYC M TaHIE€HC IPOM3BOJIBHOIO  YIJIa;
MCIIOJIb30BAaTh 3aIllMCh IPOU3BOJIBHOIO yIJla Yepe3 00paTHbIE TPUTOHOMETpUUYECKHE (QYHKIUH.

YpaBHeHUsI M HEpaABEHCTBA

OnepupoBaTh NOHATHAMHU: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO; LIE€JI0€, PAllMOHAIBHOE,
UPPALMOHAIILHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHHUE;

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

BoimonHATe npeoOpazoBaHMs 1ENbIX, PAMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAXKEHUH U
pelaTb OCHOBHBIE TUIIBI LIEIIbIX, PALIMOHAIBHBIX U UPPALMOHAIIBHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHATh ypaBHEHHs M HEPAaBEHCTBA JJI PEHICHUs MATEMATHYECKUX 3a7ad W 3a7a4d W3
pa3INyYHbIX 00JacTel HayKH U peabHOM KU3HH.



MogenupoBaTh peanbHbIE CHUTYallMM Ha s3bIKE anreOpbl, COCTABIATh BBIPAXKEHUS,
yYpaBHEHMs, HEpPaBEHCTBAa [0 YCIOBHIO 3a/auyM, MCCIEI0BATh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DOyHKIUM U rpadpuKu

OnepupoBaTb NOHATUAMU: (YHKLUS, CIIOCOOBI 3alaHusl (PYHKIMHU, 00JacTh ONpeieIeHus
¥ MHO>KECTBO 3Ha4eHUH (YHKIUH, rpaduK GyHKINU, B3AUMHO OOpaTHBIE (DYHKITHH.

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

Hcnonb3oBathk rpaduku GyHKIUN 1)1 pEIICHUS] YpaBHCHHH.

Crpouth U 4UTaTh TpaQUKH JTUHEWHOW (DYHKIMM, KBAJPAaTHYHOW (DYHKIMH, CTETIEHHON
(YHKINU C LENBIM ITOKa3aTeNeM.

Hcnonb3oBate rpaduku GYHKUMN U1 UCCIIEAOBAHMS MPOLIECCOB U 3aBUCUMOCTEH mpu
peLIeHUH 3aJad U3 APYruxX y4yeOHBbIX NPEIMETOB M peabHOW >KM3HM; BbIpaXkaTh (OpMyIaMu
3aBHCUMOCTH MEXI1Y BETUYNHAMH.

Hayana MaTeMaTH4eCKOro aHAJIN3a

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

OnepupoBarh MOHATHAMU: OECKOHEYHO yOBIBAIOIIasi TEOMETPpUYECKas POTPECCHsi, CyMMa
0ecKOHEYHO yObIBaIOLIEH r€OMETPUUECKON IPOrPECCUU.

3agaBarh MOCIEI0BATEIBHOCTH PA3JIIMYHBIMU CIIOCOOAMH.

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

MHoKecTBa U JIOTHKA

OnepupoBaTh MOHATUAMH: MHOKECTBO, OIIEPAILIMH HAJ MHOKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapaT /Ui ONUCAHUs PEaJIbHBIX MPOLECCOB
U SIBJICHUH, IPY PEUICHUH 3a/1a4 U3 JPYTrUX y4eOHBIX MPEAMETOB.

OmnepupoBarh MOHATUSAME: ONPEICICHIE, TEOpeMa, CIEJCTBHE, TI0KA3aTeIbCTRO.

11 KUIIACC

Yuciia 1 BBIYUCICHUSA

OnepupoBaTb NOHATHSAMM: HATypallbHOE, LEJI0€ UHUCIO; MCIONb30BaTh IPU3HAKU
JEIUMOCTH LIEJIBIX YUCEI, PA3JIOKEHUE YHUCIIA HA TIPOCThIE MHOKUTEIU I PELICHUS 3a/1ay.

OnepupoBaTh MOHATHEM: CTEIIEHD C PAllMOHAILHBIM [TOKA3aTEJIEM.

OnepupoBaTh NOHATUAMHU: JIOTapuM Yucia, JECATUUHbIE U HATypaJlbHbIE JIOTapU(PMBI.

YpaBHeHHUs M HEPABEHCTBA

[IpumMeHsTh CBOICTBa CTemeHW s MNpeoOpa3oBaHMs BBIPAXKEHUH; ONEPUPOBATH
IIOHATUSAMU: II0Ka3aTCJIbHOC YpaBHCHHC u HCPAaBCHCTBO, pemaTtb OCHOBHBIC THUIIbI
ITOKa3aTeJIbHBIX YPABHEHHI 1 HEPABEHCTB.

BoimonHaTe mpeoOpa3oBaHusi BBIPAKEHHUH, colepKalux JorapupMel; ONEpUpPOBaTh
HNOHATUAMM: JIOTapU(MUUYECKOE YpaBHEHHE U HEPABEHCTBO; pEUIaTb OCHOBHBIE THIIbI
Jorapu(pMHUUECKUX YpaBHEHUI U HEPaBEHCTB.

Haxonuts penieHust IpoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMU: CUCTEMA JIMHENHBIX YpaBHEHUHN U €€ pEIlIeHUE; UCIOJIb30BaTh
CUCTEMY JINHEWHBIX YPABHEHUN JUIS PEILICHUS IPAKTUYECKUX 3aad.



HaxoauThk penieHust MpoOCTEUIINX CUCTEM M COBOKYIMHOCTEH pallMOHATBHBIX YPaBHEHUN U
HEPaBEHCTB.

MonenupoBaTh peajbHbIE CHUTyalldd Ha S3bIKE alreOpbl, COCTaBISATh BBIPAXKCHUS,
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI 110 YCIOBUIO 33[1a4M, UCCIIEI0BATh IOCTPOEHHBIE MOJIETH C
MCIIOJIb30BAaHUEM arrapaTa aareopsbl.

DOyHKUUH U rPadpuKu

OnepupoBaTh MOHSATUSMHU: TIEpUOAWYECKAs (YHKIUS, TMPOMEKYTKH MOHOTOHHOCTHU
GyHKIMHM, TOUKU 3KCTpeMyMma (YHKIMH, HauOoJblllee W HAaUMEHbIIee 3HaYeHUs (YHKIUU Ha
MIPOMEXKYTKE; UCIIOJIb30BATh UX IS Mcce0BaHusl QYHKINH, 3a1aHHOM rpaduKoMm.

OnepupoBarh  TOHATHSAMH:  TpadUKH  TOKA3aTeNbHOW,  Jorapudmuyueckol  u
TPUTOHOMETPUYECKUX (PYHKIUI; N300pakaTh X Ha KOOPJUHATHON TUIOCKOCTH M MCIOJIE30BATh
JUISl pEeLLICHUS YPABHEHUN U HEPABEHCTB.

N300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH TpadUKH JMHEHHBIX YpaBHEHUH W
MCIIOJIB30BATh WX JIJISL PEIICHUS CUCTEMbI TUHEHHBIX YpaBHEHUH.

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

Hauyana maTemMaTn4yeckoro aHajamsa

OnepupoBaTh  NOHATHSMHU:  HENpepbiBHas  (QYHKUMS;  TPOU3BOAHAS  (QYHKINM,
UCTIOJIB30BaTh T€OMETPUYECCKHIA U (PU3UIECKUI CMBICI IIPOU3BOJHOM ISl PEIICHHS 3a/1a4.

HaxoauTth mpou3BOIHBIE 3JEMEHTAPHBIX (PYHKIMA, BBIYUCIATH MPOU3BOJHBIE CYMMBI,
MPOU3BEICHHUS, YACTHOTO (PYHKIIHA.

Hcnonp30BaTh TPOM3BOAHYIO ISl HCCIeNOBaHHWS (YHKIMM HAa MOHOTOHHOCTH U
AKCTPEMYMBI, IPUMEHSTH PE3YIIbTAThl UCCIEIOBAHMS K TOCTPOSHHIO IPa(hUKOB.

Hcnonb30BaTh NPOM3BOAHYIO IJIsl HAXOXKACHUS HAWIYYILEro PELICHUs B MPUKIAIHBIX, B
TOM YHCJIE€ COI[MAIbHO-KOHOMUYECKHX, 3a/1a4ax.

OnepupoBarTh MOHSATUSAMHU: TIEPBOOOpa3Has W WHTETPal; MOHHUMATh T'€OMETPHYSCKUU W
(bu3nyecKkuil CMbICT UHTErpaa.

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

Pemats nmpukiagHeie 3a7a4u, B TOM YHCIE COIHATIbHO-DKOHOMUYECKOTO U (PU3NYECKOTO
XapakTepa, CpeICTBAMU MaTEMaTHUECKOI0 aHaInu3a.



TEMATHYECKOE INTAHUPOBAHUE

10 KITIACC
KonuyectBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
n/n NMPOrpamMMbl Bcero Konrpoapueie  Ipaxruueckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
MHoecTBa pallMOHAJIBHBIX U
1 JICUCTBUTEIIbHBIX yncesl. PaliioHaibHbIe 14 1
YpaBHEHUS U HEPABEHCTBA
5 Oyukiuu u rpaduku. CTeneHs ¢ HelbM 6
[OKa3aTesieM
3 Apudmerndeckuii KOpeHb N—O¥ CTEIICHHU. 18 1
HppauronanbHble ypaBHEHHS U1 HEPABEHCTBA
Dopmyisl
4 TpUroHOMETpHH. T pUroHOMeTpUUecKre 22 1
ypaBHEHUS
5) [TocnenoBaTenbHOCTH ¥ IPOIPECCHH 5
6 [ToBTOpeHue, 06001IeHNE, CUCTEeMaTH3aIUs 3 1
3HaAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0




11 KJIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
n/n NMpOrpamMmbl Bcero Konrpoarupie  Ilpaxtirseckie o0pa3oBaTesbHbIE
padoThI padoThI pecypenr
CreneHb ¢ paliOHAILHBIM TTOKA3aTENIEM.
1 [TokazarenpHast pynkms. [TokazaTenpHbIe 12 1
YpaBHEHHSI U HEPAaBEHCTBA
Jlorapudmuueckas GyHKIHUS.
2 Jlorapudmuueckue ypaBHEHUS U 12
HEpaBEHCTBA
Tpuronomerpuyeckue GyHKIUH U UX
3 rpaduku. Tpuronomerpuueckue 9 1
HEpaBEHCTBA
4 [IpousBoaHas. [IpumeneHnne Mpou3BOIHON 24 1
5 WHTerpan n ero npuMeHeHus 9
6 CucTeMbl ypaBHEHHHA 12 1
7 HarypanbHble u nensie yucna 6
3 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 18 5
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0
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