AHHOTanms K paboueii mporpamMme 1Mo y4eOHOMY MpeIMeTy
Adareopa (yriy0JéHHBIH YPOBEHD)

HopmarusHo-
METOINYECKUE
MaTepuabl

OcHoBHast  oOpa3oBaTellbHass TporpaMMaM  CpeIHero  oOIIero
obpazoBanust (mamee — IIporpamma) MyHUIIMTIATBHOTO OFOJKETHOTO
obmieoOpazoBarenpbHOro yupexaeHus ropojga Topxkka Teepckoit oGmactu
«Cpennsisi obmeoOpa3oBaTenpHas 1mikona NeS mmenu ['epost Poccuiickoii
Oenepanun Knemenko Bacwmmst [letpoBuuay pa3paborana Ha OCHOBE:

- @3 No273 ot 29 nexabps 2012 roma «OO6 oOpasoBanuu B PD» ¢
W3MEHCHUSIMHU U JIOTIOJTHEHUSMU;

- denepanbHBIM TOCYIaPCTBEHHBIM 00pa30BaTebHBIM CTaHIAPTOM CPEIHETO
obmero oopazoanus (naee — ®I'OC COO u ®OII COO), yTBEpKIEHHOTO
[Tpukazom Munmnpocsemenus P® ot 23 nos6ps 2022 r. N 1014;

- [locranonenus ['maBHOTO rocyaapcTBEHHOro caHUTapHOro Bpaua PD ot 28
cetsiops 2020 r. N 28 "OO6 yrBepxkiaeHun canutapubix npasun CII
2.4.364820 "CaHUTapHO-2MIUEMHOJIIOTHIECKAE TPEOOBAHUS K OpPTaHU3AIMSIM
BOCIIUTAHUSI U OOy4YEHUsI, OTAbIXa U O3JOPOBJICHUS JeTeH U MoJoAeKu"";
[TocranoBienust ['1aBHOrO rocyaapCcTBEHHOTO caHUTapHOTO Bpaua PD ot 28
suBaps 2021 r. N 2 "O6 yrBepxaeHun canHuTapHbIx mpasui u HopMm CanlluH
1.2.3685-21 "I'mrueHuueckue HOPMATHUBBI M TPEOOBAHHSA K OOCCICUCHHIO
O0e3omacHOCTH W (WiM) OE3BPETHOCTH JUIS 4YeJoBeKa (haKTOPOB CpPEIb
oburtanug";

- Yuebnoro muana MBOY COII Ne5 um. I'epost Poccun Kitemenko B.I1.

Llenu u 3agaun

B xoxme HU3YyUCHUA yqe6Hor0 Kypca <<Anre6pa K HaydajJla MaTCMaTH4YCCKOI'O

U3YYEHUS aHaJM3a» OO0ydYarouiyecsl IOJIy4aloT HOBBIM OMNBIT PEIICHHS PUKIATHBIX
npeaMeTa 3a/1a4, CaMOCTOSITEJIBHOTO MOCTPOEHUSI MAaTEMaTUYECKMX MOJEIEH peasbHbIX
CUTYallul, HHTEPIPETAlMM TOJYyYEHHBIX PEIICHUH, 3HAKOMSTCS C IpUMepaMu
MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MPHUpPOJE, HAyKe M HCKYCCTBE, C
BBIIAIOIIMMUCS MaTEMaTUYECKUMHU OTKPBITHSIMHU U UX aBTOPaMH.
VYuebHblii Kypc 00J1aJa€T 3HAYUTEIBHBIM BOCIUTATEIBHBIM TOTECHIIHAJIOM,
KOTOpBIM peanu3yeTcss Kak uepe3 y4deOHbIH MaTrepuan, CIoCOOCTBYIOIUI
(hOpMHPOBAHNIO HAYYHOTO MUPOBO33PEHHUS, TaK U uepe3 crenupuky yueOHoi
NesTeNbHOCTH, TpeOyromel MpOoJOKUTEIbHOW KOHLEHTpAllMd BHUMAaHUS,
CaMOCTOSITENIbHOCTH, aKKYpPaTHOCTH W OTBETCTBEHHOCTH 3a IOJYYEHHBIN
pe3yJIbTar.
B ocHoBe MeToauku 0oOyueHus anredpe U HayalaM MaTeMaTHYeCKOro aHalIu3a
JICKUT JESITEIbHOCTHBIN NPUHIUN 00YUEeHHUS.
YpoBeHb yrITyONnEHHbBIN
U3Y4EHUS
Cpox 2 roga
peanuzanuu
IIPOrpaMMbI

Mecto yue6HOTO
npeaMeTa B
y4eOHOM TJIaHe

Ha uzydenue yueGHOro Kypca «Anredpa n Hayajia MaTeMaTHYECKOTO
aHann3a» orBoauTcs 272 vaca: B 10 kiacce — 136 yacoB (4 yaca B HEJIeNI0), B
11 xmacce — 136 yacoB (4 yaca B HeJIeI0)




[Inanupyemblie
pe3yJIbTaThl
U3Y4YCHUS
npeamera

JInyHOCTHBIE pPe3yJIbTAThI

1) rpakIaHCKOTO BOCIUTAHUS:

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIMK 00YUYAIOMIETroCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA POCCHHCKOTO  OOIIECTBa, NPEACTABICHHE O
MaTEMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX  CTPYKTYP,
SIBJICHUH, TPOIEAYp TPaKAAaHCKOTO 00IecTBa (BBIOOPHI, OMPOCHl U APYToe),
YMEHHE B3aUMOJCHCTBOBATH C COIMALHBIMA UHCTHUTYTAMH B COOTBETCTBHH C
uX QYHKIMSIMU U Ha3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCIIUTAHHUS:

c(hOPMHUPOBAHHOCTh POCCUUCKON Tpa)KTaHCKOW HMICHTUYHOCTH, YBAKEHUS K
MPOLIJIOMY M HAaCTOSIIIEMY POCCUHCKOW MaTEMaTUKH, [IEHHOCTHOE OTHOIIEHUE
K JOCTHKEHHUSAM POCCUNCKUX MAaTE€MaTUKOB M POCCUNCKOM MaTeMaTH4ECKON
LIKOJIbI, MCIIOJIb30BAHUE ATUX JTOCTHXKEHUH B JAPYTUX HAyKaxX, TEXHOJOTHUSX,
cdepax IKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOI'O BOCIIMTAHUS:

OCO3HAHME JYXOBHBIX IIEHHOCTEH POCCHICKOrO Hapoja, chOPMHUPOBAHHOCTD
HPABCTBEHHOT'O  CO3HAHWS, OTHYECKOIO  TIOBEICHUS, CBSA3aHHOTO C
MPAKTUYECKUM MPUMEHEHUEM JIOCTHKCHUN HAYKU U JESATEIBHOCThIO YUEHOTO,
OCO3HAHWE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO OYAYyIIETO;

4) 5CTETUYECKOr0 BOCIUTAHUS:

JCTETUYECKOE OTHOIIEHUWE K MHpPY, BKIIOYAs ICTETHUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajady, peleHui, paccyxJIeHHu,
BOCIIPUMMYHMBOCTh K MaTEMaTHMYECKMM acIEeKTaM pa3JInYHbIX BHJIOB
HCKYCCTBA;

5) dbu3HYECKOro BOCIUTAHUS:

COPMHPOBAHHOCTh YMEHHMS NPUMEHATh MaTeMaTHYecKHe 3HaHUS B
MHTEpecax 3JI0pOBOro M 0Oe3omacHoro oOpa3za JKHW3HH, OTBETCTBEHHOE
OTHOILICHHE K CBOEMY 3JI0pOBBIO (370pOBOE NHMTaHUE, cOanaHCUPOBAHHBIN
PEXUM 3aHATHH U OT/bIXA, peryispHas pusndeckas akTUBHOCTD), PU3NUECKOE
COBEpLICHCTBOBAHNE pu 3aHATUAX CIIOPTUBHO-03/10pPOBUTEIILHON
JESATEIBHOCTBIO;

6) TPYIOBOI'O BOCIIMTAHMSL:

TOTOBHOCTh K TPYyAy, OCO3HAHHWE IIEHHOCTH TPYJOJTIOOUS, HHTEpPEC K
paznuuHbIM  cepam TpodecCHOHATBHOW AESTeTbHOCTH, CBSI3aHHBIM C
MaTEeMaTHKOW U €€ MPUIIOKCHUSIMH, YMEHUE COBEPIIATh OCO3HAHHBIA BHIOOD
Oyayuiel mpodeccuu U peann30BbIBaTh COOCTBEHHBIE >KU3HEHHBIE IUIAHBI,
TOTOBHOCTH M  CIIOCOOHOCTH K MaTreMaTHYecKoMy OOpa3oBaHUIO U
caMo00pa30BaHUI0 HAa TPOTSHKEHUHM BCEH KU3HU, TOTOBHOCTh K aKTHBHOMY
YYaCTHIO B PEIICHUY MPAKTHYCCKHUX 33729 MaTeMaTHIECKON HAIPaBICHHOCTH;

7) DKOIOTMYECKOTO BOCIUTAHMUS:

chOPMUPOBAHHOCTh ~ JKOJIOTHUECKON  KYIbTYphl, TOHWMAaHUE BIUSHUS
COIMATTbHO-O)KOHOMHYECKUX  TIPOIECCOB HA COCTOSIHHE TIPHPOJHOW U
COLIMAJILHOW CpeJbl, OCO3HaHHE TJIO0ATBFHOTO XapakTepa HSKOJIOTHYECKUX
HpO6HeM, OpI/IeHTaHI/ISI Ha HpI/IMeHeHI/Ie MATCMATHYCCKUX 3HaHPII>i JJIs1
pelnieHus 3a7a4 B 00JIaCTH OKPYIKAIOIIEeH cpelibl, IIIAaHUPOBAHKE MOCTYIMKOB H




OIICHKU WX BO3MOXKHBIX TTOCIICJICTBUM ISl OKPYXKAIOIIEH CPEJIbl;

8) LIEHHOCTH HayYHOI'O IO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Ppa3BUTUS HAyKd U OOIIECTBEHHOH NPAKTUKH, [OHUMAaHUE
MaTeMaTHYeCKON HayKd Kak c(epbl YeIOBEUYECKON NesITeIbHOCTH, JTAIoB €&
pa3BUTHA M 3HAYMMOCTH ISl Pa3BUTUS LUBMUIIM3ALUHU, OBJIAICHHUE SI3BIKOM
MaTEMaTUKU U MAaTeMaTU4YeCKOW KyJbTYypOHl KakK CpeICTBOM IIO3HAHWUS MUDA,
TOTOBHOCTb OCYILECTBIISITH ITPOCKTHYIO M HCCIIEJOBATEIbCKYIO EATENbHOCTD
UHIUBUAYAJIBHO U B TPYyIIIE.

MeTranpeamMerHblie pe3yabTaThl
Ilo3nasamenvhvle ynugepcanvhbvle yueOHble Oeticmsus

bazoBrIe JOrHUecKre IIGﬁCTBH?[I

BBIABJIITE MW XAPAKTCPHU30BATH CYHICCTBCHHLIC IMPHU3HAKKW MAaTCMATUUYCCKHX
O6’beKTOB, HOHﬂTHﬁ, OTHOIICHUM MCKAY IIOHATUAMU, q)OpMy.]'II/IpOBaTb
OIIpCaACIICHUA HOHSITI/If/'I, YCTaHaBJIMBATb CYHICCTBGHHBIﬁ IMPU3HAK
KJ'IaCCI/I(bI/IKaI_II/II/I, OCHOBAaHHA JIA O606H_IeHI/ISI H CpaBHCHHUA, KPUTCPpHUU
IMPOBOAMMOI'O aHAJIN3A,

BOCIIPUHUMATh,  (OPMYJIUpOBaTH W  NPEOOpPa3OBBIBATh  CYXKICHUS:
yTBEpPAUTENIbHbIE W OTpULATEIbHbIC, EIUHUYHBbIC, YacTHbIE M OOIIHE,
YCIIOBHBIE;

BBISIBJIAITh MATEMaTU4YECKNE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEYHS B
(bakTax, 1aHHBIX, HAOTIONEHUSAX U YTBEPXKIEHUX, MpeagaraTb KpUTepuu JUis
BBISIBJICHHSI 3aKOHOMEPHOCTEN U MTPOTUBOPEUYUI;

ACJIaThb BBIBOJbI C HCIIOJbB30BAHMEM 3aKOHOB JIOTUKH, ACAYKTHBHBIX H
HHAYKTHUBHBIX YMO3aKJ'II-OLIeHI/II\/‘I, YM038.KJ'IIO"ICHI/II\/’I 10 aHAJIOTHUH,

MIPOBOJUTH CaMOCTOATENIBHO JI0KA3aTENbCTBA MAaTEMAaTUYECKUX YTBEPXKIACHUI
(mpsiMble M OT TPOTHUBHOIO), BBICTPAUBATh AapryMEHTALUIO, NPUBOIUTH
MpUMEpPbl U KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE CYXJIECHUA U
BBIBO/IBI;

BBIOMpaTh cmoco0 pemieHUss y4eOHOM 3amgauu (CpaBHHUBAaTh HECKOJBKO
BApHAHTOB pENICHMs, BBIOMpATh HawbOoNee MOAXOMIMUNA ¢  yIETOM

CaMOCTOATCIIbHO BBIACIICHHBIX KpI/ITCpI/ICB).

bazoBrIe HccaenoBaTeIbCKUE ACHCTBUS:

HCIIOJIb30BaTh BOIIPOCHI KAk MCCIEN0BATEIICKUIT WHCTPYMEHT I103HAHUSA,
¢bopMynupoBaTh BONPOCHl, (QUKCUPYIOLIME MPOTHBOpEYHe, MpodiIemy,
yCTaHaBIMBaTh ~ HMCKOMOE€ W  JaHHoe,  (OpMHpOBAaTH  THUIIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3UIUIO, MHEHHE;

IMPOBOAUTE CaMOCTOATEIIBHO CHJ'IaHI/IpOBaHHHﬁ OKCIICPUMCHT, HCCJICIOBAHUC
10 YCTAHOBJICHUIO 0COOEHHOCTEH MaTeMaTHYECKOrO O6’beKTa, SIBJICHUA,




mponecca, BbIABICHUIO 3aBUCUMOCTEH MCXKOY 06’beKTaMI/I, SIBJICHUSMH,
ImponeccamMu,

CaMOCTOSITENTLHO (HOPMYIHPOBaTH OOOOIICHUS W BBIBOJABI IO Pe3yJbTaTam
MPOBEAEHHOTO HAOMIOAEHUS, MCCIEOBAHUS, OLEHUBATh JIOCTOBEPHOCTh

MOJIYYEHHBIX PE3YyIbTaTOB, BEIBOJIOB M 000OIICHHUI;

IMPOTrHO3UPOBATL BO3MOXHOC Ppa3BUTHUC IIPOLECCA, a TaAKXKC BbIABUI'AaThb
IPCAITIOJIO0KCHUSA O €TO pa3BUTHUU B HOBBIX YCJIOBUAX.

PaGora ¢ nadopmanuen:

BBISBIIATHh JeUINUTHI UH(POpPMAIUM, JTaHHBIX, HEOOXOAMMBIX IJII OTBETAa Ha
BOIIPOC U /ISl pEILICHUS 3a/1a4u;

BBIOMPaTh MHOOPMAIMIO U3 MCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJIH3UPOBATH,
CHCTEMAaTH3HPOBaTh U UHTEPIIPETHPOBATH HH(POPMAIHIO PA3IMYHBIX BUIOB H
(dhopM TIpeIcTaBICHHUS,

CTPYKTYpUpOBaTh HH(OPMAIHMIO, TPEACTABIATh €€ B Pa3IMYHBIX (POpMax,
WUTIOCTPUPOBATh rpauuecKu;

OLICHUBATb HaJEXKHOCTD uHpopMauu 1o CaMOCTOSTEIIBHO
cOpMYIHPOBAHHBIM KPHTEPHSIM.

Kommynuxamuenvie yHugepcanvhoie yuednvie Oeticmsust

OO011enue:

BOCIIpUHUMATb U (1)0pMYJ'II/Ip0BaTB CYXKACHHA B COOTBECTCTBHUU C YCIIOBUAMH U
OCIIIMHA O6H.[CHI/IH, SICHO, TOYHO, TPAMOTHO BbIpaKaTb CBOKO TOYKY 3PCHUA B
YCTHBIX 1 NIMCbMECHHBIX TCKCTAX, JaBaTh MOACHCHUSA 110 XOAY PCUICHUA 3a1a4u,
KOMMCHTHUPOBATH HOHy‘IeHHHﬁ Ppe3yiIbTaT,

B XO0/Ie OOCYXJEHHUS 33/7aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMON TEMBI,
MpoOJieMbl, pelaeMoi 3a/a4yu, BBHICKA3bIBATh HJEH, HAlleJICHHbIE Ha IMOHMCK
pEeIICHUA, COIMOCTABIIATE CBOU CYXJICHHUA C CYKACHUAMU APYIUX YYaCTHUKOB
auanora, OOHApYKMBaTh pa3lMYhe U CXOJCTBO TMO3MUIMI, B KOPPEKTHOU
dhopme popMynHpOBaTH pa3HOTIACHS, CBOM BO3PAKECHHS;

MIPE/ICTaBIATh PE3yJIbTaThl PElIeHUs 3a/layM, dKCIepUMEHTa, HCCIeI0BaHUs,
MIPOEKTa, CAMOCTOSITENIbHO BBIOMpATh (hOpMaT BBICTYIUICHHS C Y4ETOM 33134
IIPE3eHTal1 U 0COOEHHOCTEN ayJUTOPUH.

Pecynamusnvie ynusepcanvuvie yuebHuvle oeticmeus

CaMoopraguzaiusi:

COCTABIISITH TUTaH, AITOPUTM PEIICHHS 3a/1a4d, BEIOMPATh CrOCO0 pemieHHs ¢
y4€TOM  HUMEIOIIUXCS  PecypcoB U COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTHPOBAaTh W KOPPEKTHUPOBATh BapHUAHTHl PEIICHHHA C y4ETOM HOBOM
uHpopMaluu.




CaMOKOHTDOHB, 3MOI.[PIOH2U]LHBII>1 HWHTCIJICKT:

BJaJeTh  HaBbIKAMHM  [IO3HABATENBHOM  pedruexcuu  Kak  OCO3HaHUS
COBEPIIACMBIX JICHCTBHA W MBICIUTEIBHBIX IIPOIIECCOB, HMX pPE3yJIbTATOB,
BJIJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS IpOIecca U pe3yibTara
peIIeHHsI MAaTeMAaTUIECKOH 3a/1a4H;

nNpeABUACThG TPYAHOCTH, KOTOPBIC MOT'YT BO3HUKHYTH IIpU PCHICHUH 3aJa4du,
BHOCHUTBb KOPPCKTHBBI B JCATCIBHOCTH HAa OCHOBC HOBBIX 06CTO$ITCJIBCTB,
JaHHBbIX, HaflﬂeHHHX OHII/I6OK, BBISABJICHHBIX pr,I[HOCTGfI;

OIICHUBATh COOTBECTCTBUEC PE3YyJibTaTa LCIU U YCIOBUAM, 00BACHATH IMPUYUHDBI
AOCTHIKCHUSA WJIM HCAOCTHXXCHUSA PC3YJIbTATOB ACATCIBHOCTH, HAXOAUTH

OLIMOKY, JaBaTh OLICHKY PUOOPETEHHOMY OIIBITY.

CoBMecTHas JIEITEILHOCTD:

MOHUMaTh W HWCIOJb30BaTh MPEUMYIIECCTBA KOMAHIHONH W WHIAMBHIYATbHOM
paboOThl TpW pelICHHH YYEeOHBIX 3a7a4, MPUHUMATH [eJIh COBMECTHOM
JNCATCIbHOCTH,  IUIAHUPOBaTh  OPraHM3aIlMi0  COBMECTHOH  paldoThI,
pactpenenaTh BUIbI paboT, TOTOBAPUBATHCS, 0OCYKAATh MPOLIECC U PE3yiIbTaT
paboThl, 00001IaTh MHEHHSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYMIOBBIX ¢GopMax paboThl (0OCYKIAeHHs, 0OMEH MHEHHUH,
«MO3TOBBIC MITYPMBI» ¥ WHBIC), BBIIOJHATH CBOIO YacTh pPabOTBI U
KOOPJMHUPOBATh CBOM JCWUCTBHS C JPYIMMHU WICHAMH KOMaHJbI, OIICHUBAThH
KauecTBO CBOETO BKJaJa B  OONMH  MPOIYKT 1O  KPUTEPHSIM,
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

IIpeameTHbIE pe3ybTAThI
K xonmy o6yuenus B 10 kilacce oOydYarOIIHMICS TMOTYYUT CIEAYIOIIHE
MpeIMEeTHbIE pEe3yabTaThl MO OTIENbHBIM TeMaM paboueil mporpamMmbl

yqe6H0ro Kypca «Anre6pa 1 HayaJla MaTEMATHYCCKOI'O aHaJIu3an:

Ywucaa ¥ BEIYMCICHUS:

CBO60,[[HO OIICpHUPOBATH IMOHATHAMU: PAIUOHAIIBHOC YHCIIO, OcckoHeUHast
nepuoandcCKas )IpO6I), IMPOLCHTHI, HPppaluOHAIBHOC 4YHCJIO0, MHOXCECTBa
palluOHAJIBHBIX U JEHCTBUTEIIBHBIX 4quceil, MoayJib JEHCTBUTEIILHOTO qucia,

MPUMEHITh JOpOOM W TPOLEHTHI ISl PEIICHUs MNPHUKIATHBIX 3a7ad U3
Pa3IMYHBIX OTpacieil 3HaHUW U PeaTbHON KU3HU;

MPUMEHSTh NPUONIMKEHHBIE BBIUMCICHUS, IPAaBUiIa OKPYTJICHUS, MPUKUIKY U
OLICHKY pe3yJIbTaTa BHIYUCIICHU;

CBOOOJHO ONEpPHpPOBATh MOHATHUEM: CTENEHb C LEJIbIM IOKa3aTeleM,
HCIIOJIb30BaTh MOJXOAAIIYI0 (GOpMYy 3amucu JEHCTBUTENbHBIX YHCEN s
pelIeHus NPaKTUYECKUX 3a/1a4 U IPEICTaBICHUs JaHHBIX;




CBOOOJHO OIEPUPOBATH MOHATHEM: apU(METHUECKHI KOPEHb HATypaJlbHOM
CTEICHH;

CBO6OI[HO OIICPHUPOBATH IIOHATUEM: CTCIICHD C pallUOHAJIbHBIM ITOKA3aTCJIEM,

CBOOOJHO ONEpUPOBaTh MOHATUAMM: JIOrapu(M Yucia, JECATUYHBIE U
HaTypaJbHbIE JOTapU(PMBbI;

CBO6OI[HO ONcprupoBaTh IOHATHAMU: CHUHYC, KOCHHYC, TAHT'CHC, KOTAHI'CHC
YHCJIOBOI'O aprymeEHTa,

OIIEPUPOBATH MOHATUSAMH: APKCHHYC, apKKOCHHYC U apKTaHI€HC YHCIIOBOTO
apryMeHTa.

YpaBHEHUS U HEpAaBEHCTBA:

CBO6OI[HO ONCpHUpOBaTh MNMOHATUAMH: TOXICCTBO, YPAaBHCHUC, HCPABCHCTBO,
pPaBHOCWIBbHBIE  YpaBHEHUS W YPaBHECHUS-CICICTBUS, PABHOCUIIbHBIC
HEPaBEHCTBA;

IPUMEHSTh pa3jIMYHblE METOJbl PELICHUS palMOHAIbHBIX U JIPOOHO-
palMOHANBHBIX YPAaBHEHWH, NPUMEHSTh METOJ WHTEpPBAIOB JJs pELICHUs
HEPABEHCTB;

CBOOOZIHO OIEpPUpPOBaTh MOHATHSAMH: MHOTOWIEH OT OJHOM IEepeMEHHOH,
MHOTOWIEH C LEJbIMU KO3((UIMEHTaMH, KOPHH MHOIOYJICHA, MPUMEHATh
JieJIeHne MHOTO4WIEHa Ha MHOTOWIEH C OCTaTkoM, Teopemy besy u teopemy
Buera niis pemenus 3anad;

CBOOOJHO ONEpUpOBaTh MOHATUAMHU: CHUCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpUlla, ONpPENEIUTENh MaTpUllbl 2 X 2 M €ro reoMeTpPUUYECKUH CMBICI,
HCII0JIb30BaTh CBOMCTBA ONPEAEIUTEN 2 X 2 1 BBIYUCIICHUS €r0 3HA4YEHUs,
MIPUMEHATHh ONPENEIUTENN JUISl PELICHUs CUCTEMBbl JIMHEHHBIX YpaBHEHUH,
MOJCIIMPOBATh peajbHbIE CHUTYyallUM C TIOMOIIBIO CHUCTEMBI JIMHEWHBIX
YPaBHEHUH, HCCIEN0BATh IIOCTPOCHHBIE MOJECIN C IOMOILBK) MaTpUl M
ONPEJIECIUTENIEH, NHTEPIIPETUPOBATH ITOTYYEHHBIN pPe3yJIbTaT;

UCIOJIb30BaTh CBOMCTBA JEMCTBMM C KOpHAMU Uil IpeoOpazoBaHuUs
BBIPAKCHUI;

BBIIIOJIHATH Hp606pa30BaHI/I}I YHCIOBBIX BLIpa)KeHPIfI, COACpIKAINNUX CTCIICHU C
palrOHAJIBHBIM IMOKA3aTCIICM;

HCIIOJIb30BaTh CBOMCTBA Jlorapu@MoB Il mpeoOpa3oBaHus JIOTapUPMUIECKIX
BBIPAKCHU;

CBOOOJHO OMNEpUPOBATHh TOHATUSMU: HPpPAMOHAIBHEBIE, TOKa3aTelbHbIE U
morapu(MHUYECKUe YpaBHEHHS, HAXOAWTh HX PEIICHUS C TMOMOIIBIO

PAaBHOCUJIBHBIX MEPCXOA0B UK OCYHICCTBJIAA ITPOBCPKY KOpHCfI;

IPUMEHSTh OCHOBHBIE TPUTOHOMETpHUUYECKHE (OPMYIbI Ul MpeoOpa3oBaHUs




TPUTOHOMETPUYECKHUX BBIPAKECHUN;

CBOOOJHO OIEpUPOBaTH IOHSATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
IPUMEHSATh HeoOXonumble (OPMYJIbl JUISL PEHICHUS OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX yPaBHEHUM;

MOACIINPOBATE PCAJIBHBIC CHUTyallud Ha A3BIKC aﬂre6pm, COCTaBJIATH
BBIPpAXKCHUS, YPaBHCHHUSA, HCPABCHCTBA II0 YCJIIOBHIO 3adadu, HCCIICA0BATH

IIOCTPOCHHBIC MOACIIN C UCITIOJIB30BAHUEM allriapara anrerH.

DvyHKIMY U rpaduKu:

CBOOO/IHO OIEpUPOBATh MOHATUSAMH: (YHKIHS, CIIOCOOBI 3amaHusl (QyHKIUH,
B3aMMHO OOpaTHbIC (YHKLIWH, KOMIIO3UIMS (QYHKIUH, rpaduk QyHKIUH,
BBITIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpaguKoB GyHKINH;

CBOOOJHO ONEpUPOBaTh IMOHATUSAMHU: 00JACTh ONpPENENCHUS U MHOXKECTBO
3HaYeHUH PYHKUIUHU, HYTU QYHKIUH, TPOMEKYTKH 3HAKOMOCTOSHCTBA;

CBOOOJIHO ONEpUPOBaTh MOHATUSAMM: UETHbIE U HEUETHBIE (PYyHKUIMH,
nepuoauyeckue  (QYyHKIMHM, HPOMEXKYTKM  MOHOTOHHOCTH  (YHKLUH,
MaKCUMYMBbl I MHHUMYMBI ()yHKIIMY, HAanOOJIbIIee U HaUMEHbIIIEe 3HAUYCHUE
(GYHKLIHU HAa IPOMEKYTKE;

CBOOOJHO OIEpPHPOBATh MOHATHUSAMU: CTENEHHAs (YHKIMS C HATypaJbHBIM U
LENBIM TMTOKa3aTeNeM, rpaduK CTeeHHON (YHKIMU C HATYPaJIbHBIM H LEIbIM
nokasaresuem, rpaduk KOopHs N-oif cTerneHu Kak GyHKIIMH 00paTHOI CTETeHu ¢
HaTypaJIbHBIM IOKa3aTelleM;

ONEepUpPOBaTh NOHATUSIMU: JIMHEIHAs, KBaJpaTU4Has U JPOOHO-IMHENHas
(GyHKLIMU, BBINOJIHATH SJIEMEHTApPHOE MCCIEOBAHUE U IIOCTPOCHHME UX
rpauKoB;

CcBOOOZIHO OIEpUpOBaTh MOHATHAMH: IOKa3aTeiabHas U JorapupmMuyeckas
(GyHKIMHU, UX CBOMCTBA U IpadMKH, UCHOIb30BATh UX TPaAPUKH JUISl PeLLICHUS
YpaBHEHUMH;

CBOOOJHO ONEpUPOBaTh MOHATUSMH: TPUTOHOMETPUYECKAs OKPYXHOCTb,
orpezesieHue TPUTOHOMETPUUECKHUX (YHKIUI YHMCIOBOTO apryMEHTa;

WCTIONB30BaTh Tpaduku (QYHKOUH JUIsI  UCCIIENOBAaHUS TPOILIECCOB U
3aBUCHMOCTEH TpW pElIeHUH 3a7ad U3 JPYTHX Yy4eOHBIX MPEAMETOB U

peasibHOM JKHU3HH, BBIpAXKaTh GOpPMYIaMH 3aBUCUMOCTH MEX/1y BEJIMYUHAMM;

Hauama MaTeMaTHYSCKOro aHaJIM3a:

cBOOOJIHO ONEpUpOBaTh MOHATHUAMU: apudmMeTrndeckas U TeoMeTpuuecKas
nporpeccusi, OecKOHEYHO yOBbIBaiollas TeoMEeTpUYecKass Iporpeccus,
JUHENHBINA U SKCIIOHEHLIUATBHBINA POCT, GOpMYyJia CIIOKHBIX MPOIIEHTOB, UMETh
IIPEACTABICHUE O KOHCTAHTE;

HCIIOJIb30BATH MPOTpCCCUU JJIsI PCHICHHUA PCAJIbHBIX 3a4a4 HNPUKIaJHOTO




XapaxTepa;

CBOOOJHO OMEPHPOBATH MOHATHAMM: ITOCICIOBATEILHOCTD, CIIOCOOBI 3a1aHHsI
MOCJICIOBATEIbHOCTEH, MOHOTOHHBIC M OIPAaHMYCHHBIC TOCIICI0BATEIILHOCTH,
[MOHMMaTh OCHOBBI 3apOKJICHHMS MaTEMaTHYECKOTO aHaln3a Kak aHajiu3a
OCCKOHEYHO MaJIbIX;

CBOOOIHO ONEPHUPOBATHh MOHATUSIMHU: HETPEPHIBHBIC (DYHKIIUU, TOUKH Pa3phiBa
rpadguka pyHKIIMU, aCUMITOTHI Tpaduka GyHKIHY;

CcBOOOJHO OIEpUpPOBaTh IMOHATHEM: (YHKIHS, HENpepblBHAs Ha OTpe3Ke,
MIPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKIMN ISl pEILICHHS 3a/1a4;

CBOOOJHO OMNEpPHPOBATh MOHATHSAMH: TIIepBasi H BTOpas MPOU3BOIHBIC
byHKIMY, KacaTtenbHas K rpaduKy QyHKINH;

BBIYUCIIATh NIPOU3BOJHBIE CYMMBI, IIPOU3BEACHUA, YACTHOIO U KOMIIO3HULIMHU
IBYX (DyHKIMI, 3HATh MPOU3BOJHBIE SJIEMEHTAPHBIX (PYHKITHIA,

HCIIOJIb30BAaTh TEOMETPUYCCKHA M (U3MUYECKUN CMBICT TMPOU3BOIHON ISt
pelIeHus 3a/1ay.

MHOX€eCTBA U JIOTHKA:

CBO60,Z[HO OIICPUPOBATDH INOHATHUAMU: MHOXXCCTBO, ornecpanuunu Haxa
MHO>XKECTBaAMU,

HCIIOJIB30BaTh TCOpeTI/IKO-MHO)I(eCTBeHHLIﬁ amnmapar Iajisd OImrMCaHus pCaJlbHBIX
poneccoB u HBHCHHﬁ, IIpU pCHICHUH 3ala4 U3 JPYyIrux y‘Ie6HLIX MNpeaAMETOB;

CBO60,Z[HO OIICpHUPOBATHb IMOHATHAMHA: OIPEACICHUC, TCOpEMa, YpPABHCHHC-
CICICTBUC, CBOMCTBO MaTeMaTUu4YCCKOro 06’BGKTa, J0Ka3aTciabCTBO,
PaBHOCUJIBHBIC YPABHCHU U HCPABCHCTBA.

K koHmy obOywenus B 11 kJjacce oOyyaromMHCS TONYYUT CIEIyIOIIUe
MpeIMETHbIE pE3yJabTaThl IO OTACJIBHBIM TeMaM paboueill MporpamMmbl
y4eOHOro Kypca «Anredpa 1 Hauyajga MaTeMaTHYECKOTO aHAIHU3ay:

Ywucaa ¥ BEIYMCICHUS:

CBOOO/IHO OTEPUPOBATH MOHATHIME: HATYPAJIbHOE U 11E€JI0€ YHCII0, MHOXKECTBA
HAaTYpaJbHbIX M IEJNbIX YHCEN, UCHOJIb30BATh MPHU3HAKU JEITUMOCTH LEJbIX
yucen, HOJl u HOK nHaTypanbHBIX uucen AJid peuieHus 3aiad, NPUMEHATb
anroput™ EBkinna;

CBO60)IHO ONneprupoBaTh IIOHATUEM OCTAaTKa IO MOAYJII0, 3allrCbIBaThb
HaTypaJIbHBIC YHUCJIa B PA3JIMYHBIX MO3UITHUOHHBIX CUCTECMAX CYHHUCJICHUS,

CB060,Z[HO ONCpHUpOBaTh MOHATUAMU: KOMIUICKCHOC YHUCIO W MHOXKCECTBO
KOMINJICKCHBIX YUCECJI, IPEACTABIATh KOMIIJICKCHBIC YHUCJIa B anre6panqec1<0171 u
TpI/ITOHOMeTpI/I‘{eCKOﬁ (bopMe, BBITIOJIHATH apI/I(I)MeTI/ILICCKI/Ie ornecpan ¢ HUMHU




1 n300pakaTb Ha KOOPAMHATHOM IJIOCKOCTH.

VYpaBHEHUS 1 HEPABSHCTBA.:

CBO6OI[HO OIICpHUPOBATh IOHATUAMU: HPPALUOHAIBHBIC, IIOKa3aTCIbHBIC H
JIOFapI/I(I)MI/I‘-IeCKI/IC HCpAaBCHCTBA, HAXOAHUTb HUX PCHICHUA C ITOMOIIBIO
PaBHOCHUJIBHBIX IIEPEXOO0B;

OCYIIECTBISITh OTOOp KOpPHEW TMpH PpEHIeHHMH TPUTOHOMETPHUUECKOTO
ypaBHEHUS;

CBOOOZIHO ONEpUpOBaTh IIOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
IPUMEHATh HeoOXoaumble (OpMYJbl Ul PpEIIEHUS OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX HEPABECHCTB;

CBO6OI[H0 OIICPHUPOBATHL NOHATUAMU: CUCTEMA U COBOKYIIHOCTH ypaBHCHI/Iﬁ )51
HCPABCHCTB, PAaBHOCUJIIBHBIC CHCTCMblI W CHUCTCMBI-CICACTBUA, HAXOIAUTH
pemieHud CHCTCMbI U COBOKYHHOCTeﬁ pallMOHAJIBbHBIX, HWppalOHAIbHBIX,
IIOKAa3aTCJIIbHBIX U J'IOl"apI/I(bMI/I‘leCKI/IX ypaBHeHI/Iﬁ H HCPABCHCTB,

pewiaTtb paluuoOHaJIbHbIE, UPpaLMOHAJIBHEIC, [I0Ka3aTeIIbHbIE,
Jorapu(MUUECKUe U TPUTOHOMETPUYECKUE YPABHEHMST U HEPABEHCTBA,
coJepaKallye MOLYJIH U ITapaMeTpbl;

IPUMEHATh Tpaduyueckre MeTObl Ui PELICHUs] YPaBHEHUIN M HEPaBEHCTB, a
TaKXKe 3a]1a4 ¢ IapaMeTpaMu;

MOJIETMPOBATh peajibHble CHUTYyallMd Ha $3bIKE anreOpbl, COCTaBIAThH
BBIDAKCHUS, YPAaBHEHUs, HEPAaBEHCTBA M HUX CHUCTEMBI 10 YCIOBHIO 3aJayH,
UCCIIEI0BaTh IIOCTPOCHHBIE MOJENIN C HCIOJIb30BAaHMEM armaparta aireOpsl,
MHTEPIPETUPOBATH MOJTYYEHHBIN PE3yNbTar.

DvyHKIMY U Tpad UK

CTPOUTDH I‘pa(l)I/IKI/I KOMITO3HUIIMH (I)YHKI_[I/II\/'I C TIOMOIIBKO DJIEMCHTAPHOTO
HCCIIEAOBAHUA U CBOMCTB KOMIIO3UILINHU ABYX (I)YHKI_[I/II\/'I;

CTPOUTH T€OMETPUUECKHE 00pa3bl ypaBHEHUN U HEPABEHCTB HAa KOOPJIUHATHON
TTOCKOCTH;

CBOOOZIHO  OMEpUPOBATH  MOHATHSMH: TpapuKU  TPUTOHOMETPHUUECKUX
dyHKImi;

NPUMEHATh (YHKIMU JUIS MOJCIHPOBAaHUS W WCCICIOBAHHS PEaTbHBIX
HPOILIECCOB.

Hauama MaTeMaTHYeCKOro aHajn3a:

HCIIOJIb30BaTh MPOU3BOJHYIO AJI UCCIEeNOBaHUs (PYHKIIMM Ha MOHOTOHHOCTH
U DKCTPEMYMBI;

HaxoauThb HauOOJIbIlIee ¥ HAMMCHBIIIEE 3HAUYCHUS (I)YHKI_II/II/I HCHpCpBIBHOfI Ha




OTpe3Ke;

UCIIOJIB30BATh TIPOM3BOIHYIO JUISI HAXOXKACHUS HAWIY4IIer0 pELICHUS B
NPUKIAAHBIX, B TOM 4YHCIE COIMAIbHO-DKOHOMUYECKHX, 3ajgadax, Mjs
OIIpEIeTICHUs] CKOPOCTH M YCKOPEHHS Tpolecca, 3aJaHHOTO (GopMynnoil uiu
rpaduKom;

CBOOOJHO  ONEpUPOBATh TMOHSATHAMHU: IEpBOOOpa3Has, OmNpeAeTIEHHBIH
MHTErpaj, HaXOIUTh IEepBOOOpa3HbIe JIEMEHTApHBIX (DYHKIMHA M BBIYUCIATH
uHTerpai no Gopmyne Herorona-JleitOnmma;

HAXO/UTh IUIOUIA/IU TIOCKUX (UTYp U 00BEMBI TEJT ¢ TOMOIIBIO0 UHTETpaa;

MMEThb TMPEJCTAaBJICHUE O MaTeMaTHYeCKOM MOJICIIMPOBAHUU Ha MpUMEpPE
cocraBieHus nuddepeHnanbHbIX YpaBHEHUH];

pelmaTth MPHUKIAIHbIE 3a/laud, B TOM YHUCIE COLUAIbHO-3KOHOMHYECKOro MU
(HU3HUECKOro XapakTepa, CpeICTBAMU MaTEMAaTHYECKOTO aHAIN3a.




