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AHHOTAIIUSA K PABOYEX ITIPOTPAMME YYEBHOI'O KYPCA «AJITEBPA M
HAYAJIA MATEMATHYECKOI'O AHAJIN3A. BA3OBBI YPOBEHb»

Pabouast mporpamma yueOHOro Kypca «Anredpa W Hadajla MaTeMaTHYECKOTO aHAJIH3a.
BbazoBblit ypoBeHb» (nanee — pabouas mporpamma) pazpaboTaHa B COOTBETCTBUU CO CIICTYIOIIEH
oduIMaTEHON TPABOBOM HH(POPMAIIHECH:

— ®enepanbHbIM 3aKOHOM OT 29.12.2012 Ne 273-03 «O06 obpazoannu B Poccuiickoii
denepanuny;

— Ipuxkazom MunobpHayku Poccun ot 17.05.2012 Ne413 «OG6 yTBepkaeHUU
(denepaabHOrO  TOCYAApCTBEHHOTO  OOpa3oBaTeIbHOTO  CTaHJapTa  CpelHero  oOIero
00pazoBaHUs Y,

— IIpuxaza Munnpocsemenust Poccun ot 18.05.2023 Ne 371 «OO06 yTBep»kaeHUU
dbenepanbHON 00pa30BATENBLHON MPOTPAMMEI CPEAHETO 00IIero 00pa3oBaHU»;

— CanurapasiMu  TipaBuiiamu u HopMmamu  CanlluH 1.2.3685-21 «I'uruennueckue
HOPMATHBBI U TPeOOBaHMS K 00ecreueHnI0 0€30MacHOCTH U (M) O€3BPEAHOCTH ISl YeTIOBEKa
(bakTOpoB cpeibl 0OUTaHUS», YTBEPKICHHBIMHI MOCTAHOBJICHHEM | JTaBHOTO TOCYJapCTBEHHOTO
canuTapHoro Bpaua Poccuiickoit ®eneparuu ot 28.01.2021 Ne 2;

— Canurtapueivu  npaBwiamu  CII1 2.4.3648-20 «CaHUTapHO-3MTUIEMUOIOTHIECKUE
TpeOOBaHUSI K OpPraHHW3aIUsSM BOCHUTAHHUS W OOYYCHHs, OTIbIXa W O3JOPOBJIICHUS JAETEH H
MOJIOZIEKU», YTBEP>KICHHBIMU IIOCTAHOBJIEHHEM [TIaBHOTO TOCYIapCTBEHHOI'O CAHUTAPHOIO
Bpaua Poccuiickoit denepanuu ot 28.09.2020 Ne 28;

— 00pa3oBaTenbHON MPOTrpaMMBbI cpeHero oomero oopasoBanus Jlumes Ne 369,

Pabouas mporpamMma obecreunBaeT AOCTHKEHHE TUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHUS
00pasoBaTenbHON MPOrpaMMBbl cpeHero oomero oopasoBanus Jlumes Ne 369.

PaGouas mporpamma coaepKuT:

— TlosicHUTENBHYIO 3aIKUCKY;

— [Inanupyemblie pe3ynbTaThl OCBOCHUS Y4eOHOTO Kypca;
— Conepxanue yaeOHOTO Kypca,

— TemaTnueckoe miiaHUPOBAHUE.

Pabouas nporpamma siBIsIeTCS 4aCThIO OCHOBHOM 00pa30BaTeIbHOM MPOTrpaMMBbl CPETHETO
obmero o6pazoBanus Jlumess Ne 369, mnpunsToil pemenueM [lemarornyeckoro coseTa
Jluues Ne 369 (mporokon ot 29.08.2023 Ne 1), yTBEepkACHHOM MPUKA30M JTUPEKTOpA
JIunes Ne 369 ot 01.09.2023 Ne 75/21-on.



Brimucka-u3BieueHne 3 OCHOBHOM 00pa3oBaTeIbHON
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IHHOACHUTEJBHAA 3AIINCKA

Pabouas mporpamma yueOHOTO Kypca «Anredpa ¥ Hayala MaTeMaTUYeCKOrO aHaIHM3a»
6a3oBoro ypoBHs 11t ooydaromuxcst 10-11 kmaccoB pa3padotana B coorBeTcTBrHE ¢ DI'OC COO,
@®OII COO, ¢ yué€ToM COBpPEMEHHBIX MHUPOBBIX TpeOOBAaHUH, NPEIBABIAEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHWIO, W TPAIUIUNA POCCHUHCKOro oOpa3oBaHus. Peamm3zanus
IpOTrpaMMbl 00ECTIEYMBAET OBJIAQJCHUE KIIOUYEBBIMH KOMIIETCHLUSMH, COCTABISIONIMMU OCHOBY
JUIT  CaMOpa3BUTUS M HEMPEPHIBHOIO 00pa30BaHMSA, IEIOCTHOCTh OOMIEKYJIbTYPHOTO,
JMYHOCTHOTO ¥ MO3HABATEIHHOTO PA3BUTHUS IMYHOCTU O0YYAIOIIUXCAL.

HEJIN N3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hadana MaTeMaTHYeCKOrO aHalU3a» SBISETCS OAHMM W3 Hamboiee
3HAYMMBIX B MPOTPaMME CTapIlei IIKOJbI, MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIIEYHBACT
UHCTPYMEHTAJbHYIO 0a3y A HM3y4eHHsS BCEX ECTECTBEHHO-HAYYHBIX KYypCOB, a C ApPYyrou
CTOPOHBI, (QOPMHPYET JIOTHYECKOe U aOCTpaKTHOE MBINUICHHE YyYalluXcs Ha YpPOBHE,
HE00XO0IMMOM JIJIsl OCBOCHHSI KypCOB HH(POPMATHKH, O0IIECTBO3HAHMUS, UCTOPHH, CJIOBECHOCTH. B
paMKax JaHHOTO Kypca ydJalluecsi OBJIaJIEBAIOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOH HayKH,
KOTOpast (OpMyJIHPYET CBOU AOCTHXKEHHs B MaTeMaTHUECKO# (popme.

Kypc anredps! 1 Hayan MaTeMaTHYECKOTO aHaIHM3a 3aKJIa/IbIBACT OCHOBY JUISl YCIICIITHOTO
OBJIQ/ICHUS 3aKOHAMU (U3UKH, XUMHUHU, OMOJIOTHH, TOHUMAHUS OCHOBHBIX TCHJCHIIUN 3KOHOMUKH
U OOUICCTBEHHOW JKWU3HHU, IIO3BOJISICT OPHEHTHPOBATHCS B COBPEMEHHBIX HH(POBBIX H
KOMITBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HCIOJBb30BaTh MX B IMOBCEJHEBHOHM XM3HH. B TOXe
BpEeMsl OBJIQJICHUE a0CTPAKTHBIMH W JIOTUYECKH CTPOTHMH MATEMaTHYECKUMHU KOHCTPYKIIHSIMHU
pa3BUBaeT yMEHUE HAXOAMTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH YTBEPKACHUS,
WCIIOJIB30BaTh 0000IIEHNe W KOHKPETH3AIMio, a0CTparupoBaHWE M aHAJIOTHIO, (GopmMupyer
KpPEaTUBHOE M KPUTHUECKOE MBbIIIICHHE. B Xo/e nu3ydyeHuns anreOpbl 1 Hayall MaTeMaTHYECKOro
aHalM3a B CTapIIeH IIKOJIE YYalluecs MOJy4YaroT HOBBIA OIBIT PEUICHUS NMPUKIAIHBIX 3a/ad,
CaMOCTOSITENIFHOTO ~ TIOCTPOCHUSI ~MaTeMaTHMYeCKHMX  MOJENeH  pealbHbIX CHTyaUud W
UHTEPIPETAIMM  TIOTYYCHHBIX PEIICHHWH, 3HAKOMATCS C MPUMEpPaMHU MaTeMaTHYECKUX
3aKOHOMEPHOCTE B MpPUPOJE, HAYKE U B HCKYCCTBE, C BBIIAIOLUIMMHCA MaTeMaTHYECKHUMH
OTKPBITUSIMU M UX aBTOPAMH.

Kypc obnanaer 3HaYMTEIHHBIM BOCIIUTATENIFHBIM MMOTEHIIMAIIOM, KOTOPBIA peanu3yercs
KaK yepe3 yueOHbIH MaTepral, CHoCOOCTBYIONMUN (OPMUPOBAHNIO HAYYHOTO MHUPOBO33PEHUS, TAK
U Yepe3 crnenu(uky ydeOHOH NesTeIbHOCTH, TPEeOYIoLe caMOCTOSTEIbHOCTH, aKKypaTHOCTH,
MIPOJIOJDKUTEIHFHON KOHIICHTPAIIMYA BHUMAHUS M OTBETCTBEHHOCTH 3a MOJTyYCHHBIH Pe3yibTar.

B ocHoBe meromuku oOydeHus anreOpe W HayajlaM MaTE€MaTUYeCKOro aHaju3a JIC)KUT
JeSITeTbHOCTHBIN MPUHIUT O0YYCHUSI.

CrpykTypa Kypca «Anredpa 1 Hauajla MaTEeMaTHIECKOT0 aHAJIM3a» BKIIIOYAET CIIeIYIOIIne
coJiepKaTeNbHO-METOUYeCKue JHHUA: «Yucrna u BbIYHCICHU», «DYHKIUU W TpaduKmy,
«YpaBHEHUS U HepaBeHCTBa», «Hauanma mMaTemarnyeckoro aHanuza», « MHOXXECTBA M JIOTHKa».
Bce ocHOBHBIE COAep)KaTEIbHO-METOMYECKUE JTMHUM HM3YYaroTCs Ha MPOTSDKEHUHM ABYX JIET
o0y4yeHHs B cTapuieil HIKOJe, eCTECTBEHHO JOMONHSSA APYr Apyra M IOCTEINEHHO HACBIIIAsCh
HOBBIMH T€MaMH U pa3zaenamu. JJaHHBIN KypC SBISETCS HHTETPATUBHBIM, TOCKOJIBKY OOBETUHSET
B cebe cojiep)kaHue HECKOJbKHX MAaTeMaTHYECKUX AWUCHUILIMH: anreOpa, TPUTOHOMETPHS,
MaTeMaTHYECKUH aHaJIi3, TEOPUSI MHOXKECTB | 1ip. [To Mepe Toro Kak yJamiuecs OBJIaZCBarOT BCE
Ooiee IIMPOKUM MATEeMaTHYECKHUM alllapaToM, Yy HHUX IOCIEI0BaTeNbHO (OpMUpPYETCS U
COBEPILEHCTBYETCS YMEHHE CTPOUTh MAaTEMAaTHYECKYIO0 MOJICbh PEATbHOW CUTYalluu, IPUMEHSTh
3HaHUS, TOJYYEHHBIE B Kypce «Ajredpa W Havaja MaTeMaTHUECKOTO aHaIHM3ay, JJIs PEeIICHHS



CaMOCTOSITENIbHO CPOPMYJIMPOBAaHHONW MaTeMaTH4EeCKOH 3agaud, a 3aTeM WHTepIpeTHpOBATh
MOJTYYEHHBIN pe3yJbTarT.

CopepxarenpHo-MeTOAMYECKass  JIMHUA  «Yucina W BBIUMCIEHHS»  3aBEpIIAET
dbopMupOBaHHE HABBIKOB HCIIOJBb30BaHUS JEHCTBUTENBHBIX YHCEN, KOTOpoe ObLIO HadaTto B
OCHOBHOH mIKoJie. B cTapieii mkose ocoboe BHUMaHHE yAenseTcs (GOPMHPOBAHUIO MPOYHBIX
BBIUMCIUTENbHBIX HAaBBIKOB, BKJIIOYAIOIIUX B ce0s HCIOIb30BaHUE DPA3IUYHBIX (DOpM 3amucu
JENCTBUTENBHOTO YMCIIa, YMEHUE PALIMOHAIILHO BBINIOJIHATD IEHCTBUS C HUMU, 1€1aTh IPUKUIKY,
olleHMBaTh pe3ynbrar. OOywaroniyecss MOJYy4YaloT HAaBBIKM MNPUONMKEHHBIX BbIUYKCICHUH,
BBITIOJIHEHUS] JEMCTBUH C YMCIIaMU, 3alMCaHHBIMH B CTaHIApTHOH (opMe, HCIOIb30BaHUSA
MaTE€MaTUYECKNX KOHCTAHT, OLIEHUBAHHUSI YNCIOBBIX BBIPAKECHUM.

Jluausa «YpaBHEHUS M HEPABEHCTBA» PEATM3YeTCs HA MPOTSHKEHUHM BCEro OOy4YeHHsS B
CTaplied WIKOJE, IOCKOJBbKY B KaXJOM paszlerne MporpaMMbl IMPEIyCMOTPEHO pelIeHue
COOTBETCTBYIOLIMX 337a4. O0yyaromuecs OBlIaeBaOT Pa3IMUYHBIMU METOIaMH PEIICHUS LETbIX,
palMOHATILHBIX, UPPALMOHATIBHBIX, TOKA3aTENbHbBIX, JIOTApU(DMUIECKUX U TPUTOHOMETPUUYECKUX
YPaBHEHUH, HEPABEHCTB U UX cucteM. [losydeHHble yMEHMS UCIIOJIB3YIOTCSA IIPU UCCIIEJOBAaHUU
GyHKIMI ¢ TOMOIIbIO MPOU3BOJIHOM, PEIICHUH MPUKJIAAHBIX 33/a4 U 3aJad Ha HaXO0XKJEHUE
HanOOJBIINX U HAUMEHBIINX 3HauUeHUH (yHKkuuu. JlaHHas copepkaTenbHas JMHUS BKIIOYACT B
ce0s Tarke (HOPMUPOBAHUE YMEHUH BBIMTOIHATH pacy€Thl IO (hopMysiaM, MpeoOpa3oBaHUs IECIIbIX,
PalMOHATIBHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUECKUX BBIPDAKEHUMN, a TaKKE BBIPAKEHUH,
collep)KalluX cTerneHu u Jjorapudmel. braromaps wusydeHuro anreOpanyeckoro marepuana
IPOMCXOIUT AajbHEeMHIee pa3BUTHE aITOPUTMHUYECKOTO M a0CTPAKTHOTO MBIIUICHHS yYallluXcs,
dbopMUpYIOTCS HaABBIKM JCIYKTUBHBIX pacCyXIeHuM, paboThl C CHUMBOJIBHBIMH (opMamy,
NPECTaBICHUs 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHJI€ PAaBEHCTB W HepaBeHCTB. Anrebpa
npeniaraeT 3G QeKTUBHbIE HHCTPYMEHTHI JUIsSl PEILIEHUS! MPAKTUYECKUX U €CTECTBEHHO-HAYUHBIX
3a/1a4, HarJIAJHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK S3bIKa HAyKH.

CopepxarenbHo-MeTonuYecKass TUHUS «DYHKIMHU U Tpa@UKN» TECHO IMEperieTaeTcs ¢
JpYTMMHU JIMHUSIMH Kypca, IIOCKOJIBKY B KAKOM-TO CMBICIIE 33JaET M1OCIIEJ0BATEIbHOCTD U3YUEHUs
Marepuana. M3ydeHne CTeneHHOM, MoKa3aTeaIbHOM, JTOTapu(MHUIECKON M TPUTOHOMETPUUECKHUX
(GyHKUINH, UX CBOWCTB M rpadUKOB, UCHOIb30BaHUE (DYHKIMHA A pelIeHHs 3ahad U3 JAPYTHX
y4eOHBIX PEIMETOB U PEATLHOM KU3HU TECHO CBA3aHO KaK C MaTEMaTHUYECKUM aHaJIN30M, TaK U
C pelIeHrneM ypaBHeHU 1 HepaBeHCTB. [Ipu 3ToM OosbIIoe BHUMAHUE yeNseTcst QOPMHUPOBAHUIO
YMEHHMsI BBIpa)KaTh (OpMyJaMU 3aBUCUMOCTU MEX]Y Pa3jIMYHbIMH BETUYMHAMHU, HCCIEAOBAThH
NOJy4eHHbIe (PYHKIIUH, CTPOUTH UX IpaduKku. Martepuan 3Toi coiepKaTeabHON JIMHUU HalleJIeH
Ha pa3BUTUE YMEHUW U HABBIKOB, MO3BOJISIIOIIUX BBIPAKAaTh 3aBUCUMOCTH MEXIY BEJIMYNHAMH B
pa3nuyHOi (popme: aHATMTUYECKOH, rpaduueckoil U cioBecHOil. Ero m3yuyenue crnocoOcTByeT
Pa3BUTHIO AJTOPUTMUYECKOTO MBIIUICHHUS, CIOCOOHOCTH K OOOOIICHHIO W KOHKPETHU3aIluH,
WCIIOJIb30BaHHUIO aHAJIOTUH.

ConepxarenpHas auHusa «Havaia MareMaTnyeckoro aHajin3ay MO3BOJISET CYIIECTBEHHO
pacIMpUTh KPYr Kak MaTeMaTHUYECKUX, TaK U MPHUKIAIHBIX 3a]1a4, JOCTYIHBIX 00yJalomUMCsl, Y
KOTOPBIX MOSIBISIETCSI BO3MOXKHOCTh UCCIIE0OBATh U CTPOUTH rpaduku GyHKUUN, OIpenenaTh UxX
HanOOJIbIINE U HAUMEHBIINE 3HAUYEHUS, BHIYUCIIATD TUIOMAAN GUryp u oObEMBI Tel, HAXOIUTh
CKOPOCTHM M YCKOpEHHMs TmponeccoB. J[laHHas coxaepxaTenbHas JIMHHUS OTKPBIBA€T HOBBIE
BO3MOXXHOCTH IIOCTPOEHMSI MaTEMAaTHUYECKUX MOJEIEH pEaJbHBIX CHUTyallui, HaXO0)KIEHUs
HaWJy4dllero pelIeHUs B MPHUKIAIHBIX, B TOM YHUCIE COLUMAIbHO-3KOHOMHYECKHX, 3aJayax.
3HaKOMCTBO C OCHOBaMHM MAaTE€MaTH4YEeCKOI'O aHaJM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(bopManbHO-IOTMYECKOT0 W KPEAaTUBHOTO MBILIUICHUS, (POPMHUPOBAHUIO YMEHHMM pacrno3HaBaTh
NPOSIBJIICHUS] 3aKOHOB MaTeMaTHKM B Hayke, TEXHUKE M HcKyccTBe. OOyuaroniyecs y3HAIOT O
BBIJAIOLIMXCS pe3yiIbTaTaX, MOJIYYEHHBIX B XO/I€ PA3BUTHSI MATEMATUKHU KaK HAyKH, U UX aBTOpax.

CopepxarenpHo-MeToANYECKas TMHUA «MHOXKECTBa U JIOTMKa» B OCHOBHOM ITOCBSIIIEHA
3JIEMEHTaM T€OPHH MHOXKECTB. Te0pEeTUKO-MHOKECTBEHHBIE NTPECTABICHUS IPOHU3BIBAIOT BEChH



KypC IIKOJBHON MaTeMaTHKH M IpeJlaraloT Hanbojee YHUBEPCAJIbHBIN S3bIK, 0ObEAMHSIONUINHA
BCE pa3lenbl MaTeMAaTHUKH W €€ MNPUIIOKEHWM, OHU CBS3BIBAIOT pPAa3HblE MaTeMaTH4YECKUE
JUCLUIUIMHBI B enuHoe uenoe. [103ToMy BaXHO JaTh BO3MOXKHOCTH IIKOJBHUKY MOHHUMATh
TEOPETHUKO-MHOKECTBEHHBIA SI3bIK COBPEMEHHOM MAaTeMaTMKW U HCIOJIb30BaTh €ro I
BBIPKEHUS] CBOMX MBICIICH.

B kypce «Anre0Opa u Hauana MaTeMaTHYECKOIO aHAIM3a)» MPUCYTCTBYIOT TaK)K€ OCHOBBI
MaTEeMAaTHYECKOTO MOJICTMPOBAHUS, KOTOpPHIE MPU3BAHBI CPOPMHUPOBATH HABBIKU TOCTPOCHUS
MoJieNiel peabHBIX CUTYyaIlui, UCCIEIOBAHUs 3THX MOJEIICH C MOMOIIBIO arapaTra anreopsl u
MaTEMaTUYeCKOro aHalin3a M MHTEPIpETalMy MOJIYyYEHHBIX pe3yiabTaToB. Takue 3anaHusd
BIUIETEHbl B KaXIbId W3 pa3/eOB MPOTPAaMMBI, ITOCKOJIBKY BECh MaTepuan Kypca IIMPOKO
UCIIOJIB3YETCs JUIsl pellieHusl MPUKIaJHbIX 3a1a4. [Ipu penieHnn peanbHbIX TPAKTUYECKUX 3a7a4
yyanigecsi — pa3BUBAlOT  HAOMIOAATEIbHOCTh,  yYMEHHME  HAXOJUTh  3aKOHOMEPHOCTH,
abcTparupoBathbCsi, HMCIOIB30BaTh AHAJOTHIO, 0000IIaTh M KOHKPETHU3UPOBATH MPOOIEMYy.
JesTenbHOCTh MO (POPMHPOBAHUIO HABBIKOB pEIICHUS MPUKIAIHBIX 3a/ad OpraHU3yeTcs B
Ipolecce U3yYeHHs BCEX TEM Kypca «Anredpa U Hayalla MaTeMaTUYeCKOTO aHaTTN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B y4ueOHOM TUTaHE Ha M3Y4EeHHE Kypca aireOpbl M Hadajd MaTeMaTUYeCKOTO aHalli3a Ha
0a30BOM ypoBHE OTBOJUTCS 2 yaca B Henenmto B 10 kimacce u 3 yaca B Hezenmo B 11 kimacce, Bcero
3a 1Ba roga ooy4yenus — 170 gacos.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIN3A. BA3OBBIIl YPOBEHbD

OcBoenue yuyebHOro mpeamera «Marematuka» JOJDKHO oOecriedrBaTh JOCTHXKEHUE Ha
YpOBHE CpemHero ooOmero o0pa3oBaHUs CICAYIONIMX JTUYHOCTHBIX, METANpPEAMETHBIX H
IpEeIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB!

JIMYHOCTHBIE PE3YJIbTATbBI

JIngHOCTHBIE pe3ynbTaThl OCBOSHHUS MPOrpaMMbl y4eOHOTO mpeamera «MaTemaThuKay
XapaKTEepPU3YIOTCS:

I'paxxmanckoe BocmuTaHuE:

c(OPMUPOBAHHOCTBHIO TPAKIAHCKOW TMO3UIMU OOYyYalOIIerocss Kak aKTUBHOTO H
OTBETCTBEHHOT'O WIEHAa POCCHUHCKOro OOIeCTBa, MPEICTABICHUEM O MAaTEMaTHUYECKHX OCHOBaX
(GYHKIIMOHUPOBAHHS PA3NUYHBIX CTPYKTYp, SBICHUH, NPOIEAYp TpakIaHCKOTO OOIecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aWMOJICHCTBOBATh C COLMAIBLHBIMH HHCTUTYTaMHU B
COOTBETCTBUH C UX (PYHKIMSIMHU U Ha3HAYCHUEM.

[TarproTryeckoe BOCIUTaHUE:

c(OPMHPOBAHHOCTHIO POCCUICKOMN IPaXKAaHCKON UACHTUYHOCTH, YBAXKCHHS K IMPOLIOMY
M HACTOSIIEMY POCCHUMCKOW MaTEeMAaTUKH, IEHHOCTHbIM OTHOIIEHUEM K JOCTHKEHUAM
POCCHIMCKMX MAaTEMAaTUKOB M POCCUMCKONM MAaTeMAaTHYECKOW IMIKOJIbI, K HCIOJIb30BAHUIO 3THX
JTOCTHDKCHHUH B APYTHX HAyKax, TEXHOJOTHUAX, chepax SIKOHOMHUKH.

JlyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HaHWEM JYXOBHBIX IIEHHOCTEH POCCHHCKOrOo Hapona; cHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'0 CO3HAHMS, STUYECKOTO MOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM
JIOCTMKEHUN HAYKH U JIESITEIbHOCTHhIO YYEHOTO; OCO3HAHHMEM JIMYHOI'O BKJIAJAa B MOCTPOCHHE
YCTOHYHBOTO OYyIYILETO.

OCTEeTHYECKOE BOCTIMTAHHUE:



ACTETUYECKUM  OTHOIIEHHMEM K MHUpY, BKJIIOYas OCTETUKY MAaTeMaTH4YeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad4, pEIICHHH, pPacCyXIAEHUW; BOCHPUUMYHBOCTBIO K
MaTeMaTHYECKUM aclieKTaM pa3IMYHbIX BUIOB HCKYCCTBA.

DuU3n4YeCKOe BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO YMEHHS TPUMEHATH MaTeMaTHYeCKHE 3HaHUS B HHTEpecax
3I0pOBOTO U 0€30MacHOro oOpa3a *HM3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 370POBBIO
(3mopoBoe mMHTaHUe, COATAHCUPOBAHHBIN PEXUM 3aHATUNH M OTIbIXa, peryisipHas (Qusnueckas
aKTUBHOCTh); (PU3NYECKOIO COBEPLICHCTBOBAHUSA, NPHU 3aHATUSAX CHOPTUBHO-03J0POBUTEIILHON
JeSITebHOCTBIO.

TpynoBoe BocuTaHUE:

TOTOBHOCTBIO K TPYIy, OCO3HAHHEM LIEHHOCTH TPYAOJIIOOUS; MHTEPECOM K PazIMYHBIM
cdepam MpohecCHOHATBHON 1EeATEIbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ NMPHIIOKEHUSIMH,
YMEHHUEM COBEpILaTh OCO3HAHHBIN BBIOOp Oynyiiei nmpodeccun U pealn3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHMYeCKOMY OOpa30BaHMIO U
camM000pa30BaHUIO HA MIPOTSHKEHUH BCEH )KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B pEIICHUH
IIPAaKTUYECKHX 3a/1a4 MaTeMAaTU4YECKOI HallpaBICHHOCTH.

DKOJIOTM4ECKOE BOCIIUTAHUE:!

C(POPMHUPOBAHHOCTBIO 3KOJOTMUYECKOW KyJIbTYPbl, NOHUMAHHEM BIIMSHUSA COLMAIBHO-
HKOHOMHUYECKUX MPOIIECCOB HA COCTOSHHE NPUPOAHON M COLMAIBHOW Cpeibl, OCO3HAHHEM
rJI00aNbHOTO  XapakTepa SKOJOTMYECKHX  Ipo0sieM; OpHEeHTalued Ha  NpUMEHEHHUE
MaTeMaTHYECKUX 3HAHWUU Ui PEelICHHs 3a/1ad B OOJIACTH OKpYXKAIoIIeH Cpelbl, TUIAHUPOBAHUS
MOCTYIKOB M OLIEHKH UX BO3MO’KHBIX ITOCJIEACTBUH JUIsl OKPY>KAIOLIEH CpeIbl.

IleHHOCTH Hay4YHOrO ITO3HAHUS:

C()OPMHUPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKU U OOILIECTBEHHOW NMPAKTUKH, TOHUMAaHUEM MAaTeMaTHUYECKON HayKH Kak cepsl
YeJI0BEUECKON JEATENbHOCTH, ATANOB €€ Pa3BUTUSA U 3HAUMMOCTHU AJIS PAa3BUTHUS LMBUIN3ALNM;
OBJIA/ICHUEM SI3bIKOM MAaTEeMAaTUKU U MAaTEMAaTUYECKOM KyJIbTYpOl Kak CpeACTBOM IIO3HAHUS MUDA;
TOTOBHOCTBIO OCYILECTBIIATh IMPOEKTHYIO U UCCIIEN0BATENbCKYIO AEATEIbHOCTh WHANBUIYAIBHO

U B IpyIIe.

METAINIPEJMETHBIE PE3YJIbTATBI

MeramnpeaMeTHble  pe3yiabTaTbl  OCBOGHHS ~ IPOTpaMMbl  y4eOHOro  Ipeamera
«MareMaTuka»  XapaKTepU3YIOTCS  OBJIAJEHUEM  YHUBEPCAJIbHBIMH  HO3HABAMENbHLIMU
oelicmeusmu,  YHUBEPCATbHbIMU — KOMMYHUKAMUBHBIMU — OeUCMBUIMU,  YHUBEPCATbHBIMU
pe2yIamueHbIMU OeUCmeUsIMU.

1) Vuusepcanvhvie nosnasamenvhble oelicmausi, 0becneuusarom Gopmuposanue 6az06uix
KOCHUMUBHBIX NPOYECCcO8 00 Yaowuxcs (0ceoeHue memooo8 NO3HAHUS OKPYICAIOUIe20 MUpd,
npUMeHeHUe 102UHeCKUX, UCCIe008ameNbCKUX onepayull, ymeHutl pabomams ¢ ungopmayueti).

Ba3oBrle Jornueckue neicTBU:

— BBIIBJIATH U XapPaKTCPHU30BATH CYHICCTBCHHLIC ITPU3HAKN MATCMATHYCCKUX O6’[>CKTOB,
NOHATUH, OTHOWIEHUH MEXAYy MOHATUAMHU; (DOPMYJIUPOBATH ONPEAEICHUS  MOHSATHIA;
YCTaHABIIMBaTh CYIIECTBEHHbIN NpHU3HAK KiIaccU(UKAIMM, OCHOBaHMS HJsi 0000IIeHUus Hu
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIU3A;

— BOCIIPUHUMATh, GOPMYIUPOBATH U MPE0OPa30BBIBATH CYXKICHHUSA: YTBEPAUTEIbHBIE U
OTpULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIUE; YCIOBHBIE;

— BBIIBJIATH MATCMATHYCCKUC 3aKOHOMCPHOCTH, B3aUMOCBA3U W TMPOTHUBOPCHHUA B
¢akTax, MaHHBIX, HAONIOJCHUAX M YTBEPXKICHHUSX; Mpeiararb KPUTEPUH JUIS BBISBICHUS
3aKOHOMEPHOCTEN ¥ TPOTHUBOPEUHI;



— JIeNlaTh BBIBOJBI C UCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JI€TYKTUBHBIX U HHIYKTUBHBIX
YMO3aKJIIOUEHU M, YMO3AKIIOUECHUI 110 aHAJIOTHH;

— IpPOBOJUTH CaMOCTOSTENIBHO JOKAa3aTelIbCTBA MAaTEMaTHUECKUX  YTBEPXKACHUH
(mpsiMble M OT TPOTHBHOIO), BBICTPAaWBaThb apPryMEHTAlMIO, MPUBOAUTH TNPUMEPHl U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KJICHHS U BBIBOJBI;

— BBIOMpATH CMOCOO pemieHus y4eOHOW 3amauu (CpaBHHBATh HECKOJIBKO BapHaHTOB
pemieHus, BbIOMpaTh HauboJjee MOAXOMAIMN € y4ETOM CAMOCTOSITENIBHO BBIJICIEHHBIX
KPUTEPUEB).

— ba3zoBrle nccinenoBaTeIbCKUE JeHCTBUS:

— HCHOJB30BAaTh  BOMPOCHI KaK  HMCCIENOBATEIbCKHI HHCTPYMEHT  TO3HAHUS;
(dopMynHupoBaTH BONPOCH, (PUKCUPYIOIIHE TPOTUBOPEUHE, TPOOIIEMY, YCTAaHABIUBATH HCKOMOE U
JaHHOE, (POPMUPOBATh MMIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3ULIUIO, MHEHHUE;

— TMPOBOJUTH CAMOCTOSITEJILHO CIUIAHMPOBAHHBIA 3KCIIEPUMEHT, HCCIEIOBaHHUE I10
YCTQHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro OOBEKTa, SIBJICHMS, IMPOLIECCa, BBIABICHUIO
3aBUCUMOCTEN MEX Ty 00BEKTaMH, SIBICHUSIMH, IPOLIECCAMU;

— CaMOCTOATENbHO  (OPMYNHUpOBaTh OOOOIIEHMST W BBIBOABI IO pe3yjibTaTaM
NpOBeNEHHOTO  HAOJIIONEHUS, WCCICAOBAaHMS, OLIEHUBATh JOCTOBEPHOCTh  IOJYYEHHBIX
pe3yabTaTOB, BBIBOJIOB U 000OIICHUH;

— TMpPOTHO3UPOBAaTh BO3MOXKHOE  pa3BUTHE Ipolecca, a TakkKe  BBIIBUTATh
IPEIOI0KEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSIX.

— Pab6ota ¢ uadpopmanmeii:

— BBIABJIATH Ae(PUUUTHI HHPOPMALIUH, TaHHBIX, HEOOXOAUMBIX JIJIsl OTBETA HA BONPOC U
JUISL PEeUICHUs 3aJ1auu;

— BbIOMpaTh HHGOPMALMIO M3 HMCTOYHUKOB PpA3JIUYHBIX THIIOB, aHAJIM3UPOBATh,
CHUCTEMAaTH3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO pPA3JIMYHBIX BHUJIOB U (GopMm
NPECTaBICHHUS;

— CTPYKTypHpoBaTh HH(pOpMaIuio, NpPeACTaBIsATh €€ B pa3IudHbIX (opMmax,
WIITIOCTPUPOBATh rpaUuecKy;

— OIICHHMBaTh HAI&KHOCTh WH(GOpPMAIMU IO CaMOCTOATEIBHO CHOPMYINPOBAHHBIM
KPUTEPHSIM.

2) VHuusepcanvhvie KoMMyHUKamuenwle Oelicmeus, 06ecneuusarom chopmuposanHocns
COYUANLHBIX HABLIKOG 00YUAIOUUXCAL.

OO01enue:

— BOCIIPUHHUMATH U (POPMYITUPOBATH CYXIECHUSI B COOTBETCTBUU C YCIOBUSMH U LEISIMU
oO0IIeHus; SCHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M IMHChMEHHBIX
TEKCTax, JaBaTh OSICHEHUS 110 X0y PELICHNUs 3a/1a4l, KOMMEHTUPOBATh OJTY4YEHHBIN pe3yibTar;

— B X0JIe 00CYX/IeHUS 3a1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOM TEMBI, TPOOJIEMBI,
pemaemMoi 3a/1a4M, BBICKAa3bIBaTh MJICH, HAIlEJICHHbIE HA MOHMCK PEIIEHUs; COMOCTABISATh CBOU
CYXJIEHUS C CYKICHUSAMHU JPYTrUX YYaCTHHUKOB AMAIOra, OOHapyKHUBaTh pa3lIMyMe M CXOJCTBO
NO3HLIMI; B KOPPEKTHOU hopme (popMyTupoBaTh pa3HOIIIACHS, CBOM BO3PAKCHHUS;

— MPEJCTABIATH PE3YNbTAThl PEIICHUS 3aJauH, IKCIIEPUMEHTA, UCCIIEI0BaHUs, IPOEKTA;
CaMOCTOSITENIbHO BBIOMPATh (POpPMAT BBICTYIUIEHUS € YUETOM 3aJjay MPE3eHTAlUN U 0OCOOEHHOCTEH
ayJIUTOpPUH.

CoTpyaHU4EeCTBO:

— TMOHMMAaTh M UCIOJB30BATH MPEUMYIIECTBA KOMAHIHON M WHIAMBHUIYaTbHON paboOTHI
IOpU pelleHuH Yy4eOHBIX 3ajady; NMPUHUMATh LEJIb COBMECTHOW [EATENIbHOCTH, IUIAHUPOBAThH
OpraHu3alliI0 COBMECTHOM pPabOTHI, pacrpenensaTh BUIbI paboT, JOTrOBapHBAThCs, OOCYXIATh
MIPOIIECC U PE3ybTaT pabOThI; 0000IIaTh MHEHUS HECKOJIBKUX JIFOICH;



— Yy4YacTBOBaTh B TPYNNOBBIX Qopmax paboTel (0OcyxaeHus, oOMEH MHEHHH,
«MO3TOBBIC INTYPMBI» W HHBIE); BBINOJHATH CBOIO YacThb pabOThl W KOOPAMHHUPOBATH CBOU
NeUCTBUSA C IPYTMMHU WIEHAMHM KOMaH/Ibl; OLIEHUBATh Ka4eCTBO CBOETO BKJIaJa B OOLIUI MPOTYKT
10 KPUTEPHSIM, CHOPMYIUPOBAHHBIM YYAaCTHUKAMHU B3aUMOCHCTBUSI.

3) Vuusepcanvhvie pecynamuenvie Oeticmeus, obecneuusaiom — Gopmuposaue
CMbICIOBbIX YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUYHOCTUL.

Camoopranu3anusi:

COCTaBJIAThH IUIAH, aJITOPUTM PEIICHUs 3aJayd, BHIOMpATh CIOCOO peleHHs ¢ y4EToM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBATh U KOPPEKTHUPOBATh
BapUaHTHI pelICHUH ¢ yu€TOM HOBOM MH(pOpMaLIUK.

CaMOKOHTpPOJIB:

— BJQJIETh HaBBIKAMU MO3HABATENBbHON pe(ieKCMH KaK OCO3HAaHMS COBEPIIAEMBIX
JEHCTBUN W MBICIUTEIBHBIX MPOLIECCOB, X PE3YJIbTAaTOB; BIAAETh CIIOCOOAMHU CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCa U pe3yibTaTa PEeLIeHUs MaTeMaTHUeCKOM 3a1auu;

— TMpeaBUAETH TPYIHOCTH, KOTOPHIE MOT'YT BOSHUKHYTbH IPH PEIICHUH 3a/1a41, BHOCUTh
KOPPEKTHBBI B JIESITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMIEHHBIX OIMINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

— OIICHHMBaTh COOTBETCTBHUE pe3yibTaTa eI U YCIOBHSIM, OOBSICHATH NPHUUYUHBI
JOCTH>KEHUS MM HEAOCTHKEHHSI pe3yIbTaTOB JIETEIbHOCTH, HAXOAUTh OUIMOKY, AaBaTh OLIEHKY
npuoOpPEeTEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATHI

OcBoenne yueOHOro Kypca «Anrebpa U Havyajga MaTeMAaTUYECKOTO aHAJIM3a» Ha YPOBHE
cpeaHero oouiero oopa3zoBaHus JODKHO 00ECIeUMBaTh JOCTIIKEHHE CIEIYIOIUX MPEIMETHBIX
00pa30BaTENbHBIX PE3yIbTaTOB!

10 KJTACC

Yucsia v BLIYUCTICHUSA

OnepupoBarh MOHSATUSMHU: PANMOHAIBHOE W JIEHCTBUTEIBHOE YHCIO0, OOBIKHOBEHHASI W
NecsITHUHAs APOOb, MPOLIEHTHI.

BemonHaTe  apudmeTHyecKue omnepanud ¢ pPAUOHANBHBIMU U JCHCTBUTEIHHBIMU
YHUCJIaMHU.

BreimonHATe TpUOMMKEHHBIE BBIYUCIICHUS, HWCIIONB3Yys MpaBWIA OKPYIJICHHS, AeaTh
MPUKUAKY U OLIEHKY pPe3yJbTaTa BHIYHCICHUH.

OnepupoBarh MOHSATUSAMH: CTEIICHB C IENBIM MOKa3aTejeM; CTaHaapTHas (GopMa 3arucu
JNEHCTBUTENBHOTO YHCJIa, KOPEHb HaTypalbHOW CTENEHH; MCIOJIb30BaTh MOIXOIANIYI0 (Gopmy
3alUCH ACHUCTBUTEIBHBIX YUCEI JJIsl PEIICHUS MPAKTUUYECKUX 3aa4 U MPEACTABICHUS JaHHBIX.

OnepupoBaTh NOHSTUSIMU: CHHYC, KOCHHYC U TaHI€HC MPOU3BOJILHOIO YIJIa;
UCIIOJIb30BAaTh 3aMMCh IPOU3BOIBHOIO yIJIa Yepe3 00paTHbIC TPUTOHOMETPUUYECKUE () YHKITUH.

YpaBHeHHs] M HEPABEHCTBA

OnepupoBarh MOHATUSAMH: TOXKAECTBO, YPABHEHHUE, HEPABEHCTBO; 11€J10€, PALIMOHAIIBHOE,
UppalMOHATIFHOE YpaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPAaBHEHUE;

BemmonHATe  mpeoOpa3oBaHUsS ~— TPUTOHOMETPUYECKHX  BBIPOKEHUH W pemiarh
TPUTOHOMETPHYECKHE YPaBHEHUS.

BreimonHsATs ipeodpazoBaHus IENbIX, PAlMOHAIBHBIX U UPPAIIMOHATBHBIX BBRIPAKECHUHN H
pelaTh OCHOBHBIE TUIIBI LIETIBIX, PAIMOHATIBHBIX U UPPALMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

[IpuMeHATHh ypaBHEHUSI 1 HEPABEHCTBA ISl PEIICHHUS] MATEMAaTUUECKUX 3a/1ay U 3a]a4 U3
pa3IUYHBIX 00JIaCTeH HAYKU U PEATbHOM JKU3HHU.



MonenupoBaTh peajibHble CHUTYyallUM Ha S3bIKE aureOpbl, COCTaBIATH BBIPAKCHHUS,
YPaBHEHMsI, HEpPaBEHCTBA II0 YCJIOBUIO 3a/ayM, HCCIEI0BaThb IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM armapaTa ainreophl.

DOyHKUMH U TPapuKu

OmnepupoBath NOHATUAMU: (PYHKIHS, CIOCOOBI 3a1aHUs QYHKINHU, O0JIACTh ONpEIeICHUS
¥ MHOKECTBO 3HA4CHUH QYHKIIUH, TpaPuK PYHKITUH, B3AUMHO 00paTHBIE YHKIIUH.

OnepupoBaTh TMOHATUAMHU: YETHOCTH M HEUYETHOCTh (DYHKIUHM, HYIU (QYHKIHH,
IIPOMEKYTKH 3HaKOIIOCTOSIHCTBA.

Hcnonb3oBathk rpaguky GyHKIHMHA U1 pelIeHns ypaBHEHUH.

Crpouth 1 4ynuTaTh Tpa@UKU JUHEHHOW (YHKIIUH, KBaIPATUIHOW (DYHKIIMH, CTETICHHOMN
(YHKLNU C LETBIM ITOKa3aTeNeM.

Hcnons3oBarh rpaduku GyHKIHN 71 HUCCICIOBAHUS IMPOIIECCOB W 3aBUCHUMOCTEH IMPHU
pelIeHUH 3a/1a4 U3 APYTUX Y4eOHBIX MPEIMETOB U PEIbHOM XKU3HH; BBIpaXaTb (HopMylamu
3aBUCUMOCTH MEX]ly BETMUNHAMH.

Hayana MaTeMaTH4eCKOro aHaIu3a

OnepupoBaTh MOHATUSAMM: IOCIEI0BATEIbHOCTb, apU(METHUECKass U IeOMeTpHUYecKas
IIPOrPECCHUH.

OnepupoBaTh NOHATHIMU: OECKOHEUHO YOBIBaIOIas FeOMETpUYECKas IPOrpeccusi, CyMma
0eCKOHEUHO yOBIBaOIIEH reOMETPUYECKOM MPOTPECCHH.

3agaBaTh OCIEI0BATEIBHOCTH PA3IMYHBIMU CLIOCOOAMM.

Hcnonbs30BaTh CBOMCTBA IOCIENOBATEIBHOCTEH U NPOTPECCUN I PELICHUs PEAIbHBIX
3ajjay MPUKJIAJHOTO XapaKTepa.

MHoxkecTBa M JTIOTHKA

OnepupoBaTh NOHATUSAMH: MHOKECTBO, OIIEPAI[MH HaJ MHOKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmapar JJs ONUCAHUs PeAIbHBIX POLIECCOB
U SIBJICHUH, IPU PELICHNH 3a/1a4 U3 JPYTUX y4eOHbIX IPEIMETOB.

OnepupoBaTh MOHATUSAMH: ONPEACICHUE, TEOpEMa, CIEJCTBUE, T0Ka3aTeNbCTBO.

11 KJIACC

Yucia v BBIYUCTCHUA

OnepupoBarh MNOHATHAMH: HATypajlbHOE, LIEJIOE YHCIO; HCHOJb30BaTh NPU3HAKU
JEIIMMOCTH LIEIBIX YHCEI, Pa3JI0KEHUE YUCIIAa HA TIPOCTBIE MHOYKUTENHN I PELLICHUS 3a1au.

OnepupoBaTh NOHATHEM: CTENIEHb C PALIMOHATIBHBIM I10KA3aTEJIEM.

OnepupoBaTh MOHATUSAMHU: JIOTapU(pM YUCIIA, TECATUYHBIC U HATYPaJIbHBIC JIOTAPU(MBL.

YpaBHeHHsI M HEPABEHCTBA

[IpumMeHsATH CBOMCTBA CTENEHM JUIsI TNPEoOpa3OBaHMS BBIPAKECHUN; OIEPHUPOBATH
MOHATUSMH: [T0KA3aTEIBHOE YPABHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIE TUIIBI IOKA3aTEIbHBIX
YPaBHEHUU U HEPABEHCTB.

BomonHsATe mpeoOpa3oBaHUs BBIPAKEHUN, COJEP)KALIUX JIOTapU(pMBbL, ONEPUPOBATH
HNOHATUSAMH: JIOTapU(PMHUUYECKOE YpPAaBHEHHE W HEPABEHCTBO, pellaTh OCHOBHBIC THUIIBI
Jgorapu(pMUUECKUX YpaBHEHHUM U HEPABEHCTB.

Haxoauts perienust npocTednX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBarh MOHATUAMU: CUCTEMA JINHEWHBIX YPAaBHEHUU U €€ pelIeHue; UCIO0JIb30BaTh
CUCTEMY JIMHEWHBIX YPAaBHEHUH AJIs PELLIEHUS IIPAKTUUECKUX 3a]a4.

Haxonuth pelreHust mpocTEeNINX CUCTEM U COBOKYITHOCTEN pallMOHAIBHBIX YPABHEHUHN U
HEPABEHCTB.

MonenupoBaTh peajbHBIE CHUTyallMM Ha S3bIKE€ aireOpbl, COCTAaBISATH BbIPAXKECHMUS,
YPaBHEHHs, HEPABEHCTBA U CUCTEMBI 110 YCIOBUIO 33/1a4H, UCCIIE0BATh IIOCTPOEHHBIE MOJEIH C
UCIIOJIb30BAaHUEM arrapaTa anreopbl.



DYyHKUMH U TPapuKu

OnepupoBarh MOHATHAMH: Mepuoandeckas (QYHKIHSA, MPOMEXKYTKH MOHOTOHHOCTH
(GyHKLINHU, TOUYKH dKCTpeMyMa (YHKIMH, HauOoJbIIee M HauMEHbIEe 3HAUYCHHsS (QYHKIUU Ha
MIPOMEXKYTKE; UCIIOJIb30BATh UX JUIsl Mccel0BaHus QYHKINH, 3a1aHHOM rpaduKoMm.

OnepupoBaTh  MOHATHAMHU: TpadUKA  [OKA3aTeNbHOW,  JIOrapuPMHUUYECKOH U
TPUTOHOMETPUUECKUX (PYHKLHMI; N300paxkaTh UX Ha KOOPAUHATHON TIOCKOCTU M HCIIOJIb30BATh
JUIsl pEILIEHUs] YPAaBHEHUN U HEPABEHCTB.

N300pakath Ha KOOPJAWHATHOM IUIOCKOCTH TpauKu JMHEHHBIX YpPaBHCHHH U
MCIIOJIb30BAaTh UX VISl PEILICHUS] CUCTEMBI JINHEWHBIX YPaBHEHUH.

Ucnons3oBarh rpaduku GyHKIMA TSI UCCIAEAOBAHUS MPOIECCOB M 3aBUCUMOCTEH M3
JPYTruX y4eOHbIX UCLUILINH.

Hayana maTteMaTH4ecKoro aHajimsa

OnepupoBaTh  MOHATHSAMU:  HENpepblBHAs  (QYHKIUSA; MPOU3BOAHAS  (DYHKIUH;
HCIIOJIb30BaTh T€OMETPUUYECKUIN U PU3NYECKUIT CMBICI TPOU3BOIHOM JIJIsl pElIeHU 3a/1ad.

HaxoauTe mpou3BOAHBIE 3JIEMEHTApHBIX (YHKIUHM, BBIYUCIATH MPOU3BOJIHBIE CYMMBI,
MIPOU3BEICHHUS, YACTHOTO (PYHKIIHA.

Hcnonb30BaTh MPOU3BOIHYIO JJIsl HCCIENOBaHHMS (YHKIMHM Ha MOHOTOHHOCTb U
9KCTPEMYMBI, IPUMEHSTH PE3yJIbTaThl UCCIEI0BAaHUS K TOCTPOCHUIO TPaPUKOB.

Hcnonp30BaTh NPOM3BOAHYIO AJI HAXOXKAEHUS HAWIYYLIEro pElIeHHs] B IPUKIAIHBIX, B
TOM YHCJIE COI[UAIbHO-3KOHOMUYECKHX, 3a/1a4ax.

OmnepupoBarh MOHATUAMU: MEPBOOOpPA3HAsE W WHTETpal;, MOHUMATh T€OMETPUYECKUN U
buznyecKkuit CMbICT UHTETpaa.

Haxonuts nepBooOpa3Hble 31eMeHTapHBIX (DYHKINI; BEIUMCIATH HHTErpall Mo Gopmyie
Hgerorona-JleiiOauma.

Pemrate npukiagHble 3a/1a4d, B TOM YUCIE COIUATBHO-IPKOHOMHUYECKOTO U (pU3HYecKoro

XapakTepa, CpeaACTBaM MaTEMaTHYCCKOTI'O aHaIn3a.

COJAEP/)KAHUE YYEBHOT'O KYPCA «AJITEBPA W HAYAJIA
MATEMATHYECKOI'O AHAJIN3A. BA3OBBIl YPOBEHb

10 KJIACC

Yuciia 1 BbIYMCTICHUS

Parmonanbueie yncna. OOBIKHOBEHHBIE U IECATHYHBIC APOOH, MPOIEHTHI, OECKOHEUHBIE
nepuoguyeckue  apodu.  Apudmerndeckue omnepanMM € palUOHAIBHBIMU  YHMCIAMH,
npeoOpa3oBaHusl YHCIOBBIX BbIpaxkeHUU. [IpumeHeHne npoOelt M MPOIEHTOB Il PELICHUS
MPUKIAJAHBIX 3a7a4 U3 PA3IMYHBIX OTPACIIC 3HAHUHN U PEaTbHON KU3HHU.

JlelicTBUTEeNnbHBIC yucia. PalmoHanbHble W UppaAlMOHAIBHBIC YnCia. Apu(pMeTHYecKHue
olepaluu ¢ ACHCTBUTEIbHBIMU uuciaMu. [IpuOankéHHble BBIYMCICHUS, IPAaBUIA OKPYIJICHHUS,
INPUKUAKA U OLIEHKA Pe3yJIbTaTa BHIYMCICHUH.

Crenenp ¢ 1nenbsiM nokazareneM. CranmapTHas GopMa 3anmucu JeHCTBUTEIBHOTO YHCIa.
Hcnonp3oBanue mnoaxonsmeid ¢GopMbl 3amucH  ACUCTBUTEIBHBIX YHCEN JUIS PELICHHS
IIPAKTUYECKUX 3a7a4 U IPEICTABIICHUS JAHHbIX.

Apudmernueckuii KOpeHb HATypajdbHOW cTemneHu. JleHcTBUS C apupMeTHdecKuMU
KOPHSIMH HAaTypaJIbHOU CTEIICHHU.

CuHyC, KOCUHYC U TaHT€HC YHCIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC, apKTaHI'€HC
YHCIIOBOT'O apryMEHTA.

YpaBHeHUsS M HEPABEHCTBA

ToxnecTBa u TOXKIECTBEHHbIE TPEOOPA30BAHHUS.



[IpeoOpa3oBaHue TPUTOHOMETPUUYECKUX BBIpaKEHHH. OCHOBHBIE TPUTOHOMETPUYECKHE
bopMyIIHL.

VYpaBHeHHe, KOpeHb YypaBHeHUsA. HepaBeHCTBO, peleHue HepaBeHCTBA. Meron
WHTEPBAJIOB.

Pemienue nemnsx U ApoOHO-pAIIMOHANBHBIX YPAaBHEHUH U HEPABEHCTB.

Pemenue nppanvoHanbHbIX YpaBHEHUN U HEPABEHCTB.

PeeHne TpUroHOMETPUYECKUX YPAaBHEHUM.

[IpuMeHeHne ypaBHEHUN U HEPABEHCTB K PEIICHUI0 MAaTEeMATHYECKUX 337ad W 3a7ad W3
pa3nuyHbIX 00JacTeil HayKH U peabHOM KU3HU.

DOyHKUMH U TPaPuKu

@Oynk1us, cnocoosl 3ananus Gynkun. ['papux Gynkun. Bzaumuo odbpatuelie GyHKINU.

O6mactp onpeneneHuss U MHOXKeCTBO 3HaueHUi GyHkumnu. Hynu ¢yakmuu. [IpomexxyTku
3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIE (PYHKIIUH.

CrenenHas GyHKIMS C HAaTypaJbHBIM W IIEJBIM TMOKa3areiaeMm. EE cBoiicTBa u rpaduk.
CgoiicTBa u rpaduk KOpHs N-0if CTETEeHU.

Tpuronomerpuyeckasi OKpPYKHOCTb, OINpEAEIECHUE TPUTOHOMETPUUECKUX (PYHKIIMIA
YHMCIIOBOT'O apryMeEHTa.

Hayana maTeMaTH4ecKoro aHajimsa

IlocnegoBaTenpHOCTH, CIIOCOOBI  3amaHUs  IIOCIENOBATEIbHOCTEH. MOHOTOHHEIE
MIOCJIEI0BATEIbHOCTH.

Apudmernueckass U TreoMeTpuueckas mporpeccud. beckoHeuHo — yObIBaromas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YyOBIBAIOIIECH T€OMETPUUYECKOW MPOTPECCHHU.
®opmyna CIOXKHBIX IMPOLEHTOB. Vcrnonp3oBaHUE MPOrpecCUM AJIs PELICHUs pEeayIbHBIX 3ahad
MIPUKJIIAHOTO XapakTepa.

MHo:xecTBa U JIOTHKA

MHokecTBO, onepaluy Haa MHOXecTBaMmu. Jlnarpammel Ditnepa—BenHa. [Ipumenenne
TEOPETUKO-MHOKECTBEHHOI'O almapara Jjs ONMCAHMs PeajbHBIX IPOLIECCOB U SIBJIEHUM, IPU
pELIeHNH 3a/1a4 U3 IPYTuX y4eOHBIX MPEIMETOB.

Onpenenenue, Teopema, ClIeICTBUE, 10Ka3aTEIbCTBO.

11 KJIACC

Yucia v BBIYUCTCHUA

HarypanbHsle u nensie yncna. [Ipu3Haky AeIMMOCTH HEIbIX YHUCElL.

Crenenb ¢ pallMOHAIBHBIM Moka3areneM. CBOWCTBa CTETICHH.

Jlorapudm uyucna. JlecaTuynblie U HATYpajJbHbIE JOTrapU(PMBbI.

YpaBHeHUS M HEPABEHCTBA

[IpeobOpazoBanue BBIpaXKEHUN, COIEPKAIINX JTOTAPUBMBI.

[TpeoOpa3oBanue BBIpAXKEHUN, COAECPIKAIIMX CTENICHH C PAI[HOHAIBHBIM MTOKA3aTEJIEeM.

[IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[TokazaTenbHbIE ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckne ypaBHEHUS U HEPABEHCTBA.

Cucrembl JIUHEWHBIX ypaBHeHUU. PelieHune NpuUKIaAHBIX 337a4 C MOMOIIBIO CHUCTEMBI
JIMHEWHBIX YpaBHCHUH.

Cuctembl U COBOKYITHOCTH PallUOHATIBHBIX YPAaBHEHUN U HEPABEHCTB.

[IpuMeHeHne ypaBHEHMI, CUCTEM M HEPABEHCTB K PEIICHUI0 MaTEMaTHYECKUX 3aJad U
3a[a4 U3 Pa3UYHbIX 00JIaCTel HAYKU U pealbHOW )KU3HH.

DOYyHKUMH U TPaPuKu



Oynkius. Ilepuonnmueckne Qynkuuu. [IpomMexyTkM MOHOTOHHOCTH  (DYHKIIMH.
Maxkcumymbl 1 MUHUMYMBI GyHKIUU. HaunOonbliee ¥ HauMeHblee 3HAYeHHE (DYHKUIHMU Ha
IIPOMEXKYTKE.

Tpuronomerpudeckue GyHKIIUH, UX CBOMCTBA U TpadUKH.

[Toka3zarenbHast u norapudmudeckas GyHKIMH, UX CBOUCTBA U TpaduKu.

Hcnons3oBanne rpadmkoB PyHKITUN TSI pEIICHUS] ypaBHECHUHN U JIMHEWHBIX CHCTEM.

Hcnonb3oBanue rpadmkoB (YHKIUH ISl UCCIETOBAHUS IMPOLECCOB M 3aBHCHMOCTEH,
KOTOpBIE BOHUKAIOT MPU PEUICHUH 33/1a4 U3 APYTUX YUeOHBIX IPEIMETOB U PEATbHOM KU3HU.

Havana maTeMaTH4ecKoro anajamusa

HenpepriBable pyHKIIMU. MeTon MHTEPBAIOB 7Sl pELICHHS] HEPABEHCTB.

[TpousBonnas ¢pynkuuu. ['eomerpuueckuit 1 GU3MYECKH CMBICI TPOU3BOIHOM.

[TpouzBoaHbIe AmeMeHTapHbIX (QyHKIHH. DOpMYIIBl HAXO0XKICHHUS TTPOU3BOTHOU CYMMBEI,
IPOM3BEACHUS M YACTHOTO (DYHKITHA.

[IpuMeHneHne Mpou3BOIHOM K UCCIEAO0BAHUIO (DYHKIIMI HA MOHOTOHHOCTD M SKCTPEMYMBI.
Haxoxxnenre HanOobIIero 1 HAaMMEHbBIIET0 3HaUeHHUs (DYHKIIMH Ha OTpPE3Ke.

[IpuMeHeHne TPOU3BOAHOW JUISI HAaXOXKJIEHHS HAWJIy4dlIero pEeleHUs B NPUKIAAHBIX
3aaydax, AJIs ONpeaesieHUs] CKOPOCTH IpoIiecca, 3a1laHHOTro (hopMyIIoi 1l rpadukom.

[TepBooOpaznas. Tabauia nepBooOpa3HbIX.

WuTterpan, ero reoMeTpuueckuid W (usnyeckuii cMpicia. BerumcieHue uMHTErpaiga 1o
dbopmyrne Hetorona—JleniOnuna.



TEMATHYECKOE INTAHUPOBAHHE

10 KUIIACC

KoauyecTBo yacoB
HaunMeHoBaHMe pa3iesioB U TeM DieKkTpoHHbIE (HUPpPOBHIE)

NPOrpaMMbl Bcero Konrpoann IpaxTuec o0pa3oBaTe/bHbIE PeCypPChl
ble padoThI KHe padoThl

Ne i/ BocnuraTeabHbI MOTEHIHAT

MHoxecTBa pallMOHAIBHBIX U dopmupoBaHre pOCCUNUCKON
1 JIEUCTBUTENBHBIX YKcell. PalnoHalbHbIC 14 1 bubimorexa HOK TPOKIAHCKOW HIACHTHYHOCTH

: https://m.edsoo.ru/7f4131ce ’
YpaBHCHHUS U HEPABCHCTBA MPUHAJICKHOCTH K OOIHOCTH IpaXkaaH

®yukiun 1 rpaduky. CTENneHs ¢ HeabM 6 1 1 Bbubmmorexa LIOK P OCCI/HEICKOEI (DellepaIlI/II/I;“(l)OpMI/IPOBaHI/Ie
MOKa3aTeneM https://m.edsoo.ru/7f4131ce = POCCHHUCKOM IpaXTaHCKOH

UACHTUYHOCTH, IPUHAIJICIKHOCTHU K

ApudMeTHIeCKit KOPEHb N-0i CTETICHH. bubamnoreka [JOK
18 1 1 Hapony Poccun xak HCTOUHHUKY BIacTU B

HppanmoHasbHble ypaBHEHUS H HEPaBCHCTBA https://m.edsoo.ru/7f4131ce

Poccuiickom rocymapcTe u CyObeKTy
4 T 92 ’ 1 Bu6muorexa LIOK TBICSIYETIETHEN POCCUNCKOM
UroHoMeTpuH. TpUroHomeTpudeckue .

P P p P https://m.edsoo.ru/7f4131ce ~ TOCYAapCTBEHHOCTH; HOPMHPOBAHHE
YpaBHCHHS yBaXKeHHUs K IIpaBaM, cBo60JaM U

DopMysl

bubnuotexa LIOK 00s13aHHOCTAM TpakaaHuHa Poccu,

5 ITocnenoBareabHOCTH U IPOrpeccun 5 https://m.eds00.ru/7f4131ce  qopmmposasiie moBE K poAHOMY KpaIO:
(opmupoBanue 008U K Ponune;
(dopmupoBaHue JTIOOBU K CBOEMY HApOLy;
(hopMuUpOBaHUE YBAXKCHUS,
TOJIEPAaHTHOCTH K HapojaM Poccuu;
(hopMUpOBaHUE YECCTHOCTH;
(dopmupoBanue 100poThI; HOpMHUPOBaHKE
MUIIOCEPNs; POPMUPOBAHHE
CIPaBeJIUBOCTH;

(dhopMupoBaHHe APYKETIOOUST U
B3aMMOITOMOIITH, (pOpMHUpPOBaHUE
KyJIbTYpBI 3JI0POBOTO 00pa3a xKHU3HH;
(hopMHpOBaHHE IMOIMOHAIEHOTO
Onaronoiyuusi, GOpMUPOBaHUE yBaXKECHUS
K TpyAy; popMHupoBaHHe YBaKECHHS K
TpyIAIUMCs; JOPMUPOBaHHE YBaXKEHHS K
pe3yibTaTtam Tpyna (CBOEro M Ipyrux
JoJiei); OpueHTalus Ha TPYJIOBYIO
JIeATEIIbHOCTh; OPUCHTAIIMS HA TIOJTyICHHUE
npodeccnu; opMHPOBAHUE
OTBETCTBEHHOT0, OEPEIKHOTO OTHOIICHHS

TloBTOpEeHue npoiieHHOro MaTepuaa 3 1
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K NPUPO/JIe, OKPYXKAIOIIEH cpeie;
(hopMupoBaHHE HABBEIKOB OXPaHEI,
3aIUThI, BOCCTAHOBJICHUS IPUPOJIBI,
OKpYIKaromien cpepl, GopMupoBaHue
CTpEMIICHUS K MO3HAHUIO OOIIECTRA;
(hopMupoBaHUE CTPEMIICHUS K
MOJYYCHHUIO 3HAHUI; (HOPMUPOBAHUE
CTPEMJICHHS K TIOTyUCHHUIO
Ka4eCTBEHHOTO 00pa30BaHMS.

HToroBelil KOHTPOJIBL 6
OO0l1ee KOIUYECTBO YaCcOB 68 6 3
11 KJIACC
KoJsnvecTBO 4acoB
Ne n/n HaunmeHnoBaHue pa3aesioB U TeM K DieKkTpoHHbIE (HUPpPOBLIE) B .
B NPOrpaMMbl Bcero onTpobH | IpakTHyec o0pa3oBaTebHbIE PeCypChl OCHHTATEALHBIN NOTEHIAT
ble padoThl | KHe padoThI
CrerneHb ¢ pallMOHAIBHBIM ITOKa3aTeleM. dopmupoBaHre pOCCUNUCKON
1 IToxazatensHas ¢pyaknms. [lokazaTenpHbIe 12 1 1 f];)t?[?;?/(g?éasg—cl)oruK/? f4131ce TPOKIAHCKONW HIACHTHYHOCTH,
ypaBHEHHS U HEPaBCHCTBA — * MPUHAIIC)KHOCTH K OOIITHOCTH TPaKIaH
2 Jlorapumudeckas GpyHKIUS. 12 1 1 bubnuotexa LIOK Poccwuiickoii ®enepartim;
Jlorapummdeckue ypaBHEHNs 1 HEPABEHCTBA https://m.edsoo.ru/7f4131ce hopmmpoBanHe POCCHICKOi
3 Tpuronomerpudeckue GyHKIUU H UX 9 1 1 Bbubaunoreka [JOK TpakKIaHCKOn HHeHTMqHOCTI/II)’
rpaduky. TpUroHOMETpUYECKHE HEPABEHCTBA https://m.edsoo.ru/7f4131ce TPUHAIUICAKHOCTH K HAPOLY FOCCHH KaK
G OK UCTOYHHUKY BracTu B PoccuiickoM
4 IIpousBonnas. [IpumMenenue npou3BoAHON 24 1 1 h tI’EI g?/(r)nTZIéa 1 17f4131 TOCYIApCTBE U CYOBEKTY ThICSUYCIICTHEN
Ps.//M.eds00.ru ce POCCHUICKON roCy1apCTBEHHOCTH;
5 VIHTErpas 1 ero pUMeHeHHUs 9 1 bubanorexa LIOK (dhopMupoBaHHE YBaXKCHHUS K IPaBam,
https://m.edsoo.ru/7f4131ce cB0GO1aM U 00S3aHHOCTSAM TPAXKIaHHHA
. Poccum, popMupoBanue J100BH K
6 Cuctembl ypaBHEHU 12 1 BH@HOTeKa LOK Gop .p
https://m.edsoo.ru/7f4131ce POIHOMY Kparo; pOpMUPOBAHKE TIOOBH K
Bu6uoreka LIOK Ponune; popmupoBanme 100BU K
! Harypaneupie u nemie uicna 6 https://m.edsoo.ru/7f4131ce cBOeMy Hapojty; GopMHpoBarue
YBa)KCHUsI, TOJICPAHTHOCTH K Hapoam
Poccuu; popMupoBaHHe YECTHOCTH;
IoBTOpEeHue NpoiiIeHHOro MaTepuana 12 bubmmorexa [IOK opmupoBanme 1006poTHI;

https://m.edsoo.ru/7f4131ce

(hopMupoBaHUE MHJIOCEPIHS;
(hopMHpOBaHUE CIPABEJIUBOCTH;
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(hopMHUpOBaHHUE IPYKETIOONI U
B3aUMOIIOMOIIH, (POPMHUPOBAHHUE
KYJIBTYPBI 3JI0POBOTO 00pa3a jKU3HH;
(hopMHpOBaHUE HIMOIMOHAIBEHOTO
6naronoxyuusi, GopMUpOBaHUE
YBaXEHUS K TPyy; GOpMUpOBaHHE
YBaXKXEHUS K TPYISAIIUAMCS;
(hopMupoBaHre YBaXKECHHUS K
pe3ynbpTaTtaM Tpyaa (CBOETo M APYTHX
Jrozieit); OpueHTaIUs Ha TPYIOBYIO
JeATeIbHOCTh; OPUCHTAIMS Ha
rory4eHne npodeccuu; GopMHpOBaHHE
OTBETCTBEHHOT'0, OEPEIKHOTO OTHOIICHHS
K PUPOJIE, OKPYKaroUIe cpese;
(hopMupoBaHHE HABBIKOB OXPaHEI,
3aIIMUTHI, BOCCTAHOBJICHUS [IPUPOJIBI,
OKpy»aromiei cpelpl, GopMHUpOBaHUE
CTpEeMJICHUsI K IO3HAHUIO OOLIECTBa;
(hopMHpOBaHUE CTPEMIICHUS K
TIOJTYYEHHIO 3HaHUi; (hopMHpOBaHHUE
CTPEMJICHUS K TIOJTyUCHHUIO
KadeCTBEHHOTO 00pa30BaHMS.

PesepBHOE Bpems

OO011Ee€e KOIUYECTBO YaCOB
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