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MNOACHUTEJBHASA 3AIINCKA

PaGouas mporpamma yueOHOTO Kypca «BeposiTHOCTh U CTAaTUCTHKA» 6a30BOTO
ypoBHsI 7151 oOy4aroruxcest 10 —11 kimaccoB pazpadborana Ha ocHoBe DenepanbHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBpPEMECHHBIX MHPOBBIX TpeOOBaHUH, TPEIBABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHHWIO, W TPAIUIMHA POCCUHUCKOTO 0Opa30BaHUA.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBJIAJICHUE KITFOUEBBIMH KOMIICTCHITHSIMH,
COCTABJISIIOIIIIMU OCHOBY JIJII CaMOPa3BUTHsSI M HEMPEPHIBHOTO 00Opa3oBaHMUS,
[[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO M TI03HABATEIBHOTO Pa3BUTHUS
JUYHOCTU 00YyYarOIIUXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

VYuebnbiil kypc «BeposiTHOCT M cTaTUCTUKa» 0a30BOTO YPOBHSI SIBISETCS
IPOJOJKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4yeOHOro Kypca 0a30BOro ypOBHS
ocHOBHOM mikoJyibl. Kypc mpennazHaueH s (GOpMHpOBaHHS y OOyYaromIMXCs
CTaTUCTUYECKOM KyJbTYpbl W IIOHUMAaHMUS POJIU TEOPUM BEPOSTHOCTEN KaK
MaTEeMaTHYECKOr0 MHCTPYMEHTA Uil MU3y4eHUsl CIy4yailHbIX COOBITHM, BEJIUYUH U
npoueccoB. Ilpu m3yyeHum Kypca oOoOramarTcsi MPEACTABICHUS YYalluxcs O
METOJAaX UCCIEAOBAHNA U3MEHUMBOTO MUPA, Pa3BUBAETCSA IIOHUMAHUE 3HAYUMOCTHU
U OOIIHOCTM MaTeMaTHUYeCKHUX METOAOB IIO3HAaHUS KaK HEOThEMJIEMOM YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

ConepkaHue Kypca HAIpaBJiIEHO Ha 3aKPEIJIEHWE 3HAHUMW, MOJYyYECHHBIX MPU
M3YYEHHHU Kypca OCHOBHOW IIKOJIBI M HA PA3BUTHUE MPEACTABICHUN O CIy4alHBIX
BEJINYMHAX U B3AMMOCBA3AX MEXKAY HUMH HAa BAXKHBIX IPUMEPAX, CIOKETBI KOTOPBIX
MIOYEPIHYTHI U3 OKPYKAOLIEr0 MUPA.

B cooTBeTcTBUM C yKa3aHHBIMHU IEJSIMH B CTPYKType yueOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpPEIHEN IIKOJIbI Ha 0a30BOM YPOBHE BbIJCICHBI
CIIEIyIOLIME OCHOBHBIE cojepKareiabHble JUHUU: «CiydailHble COOBITHUS H
BEPOATHOCTHY, «CirydaliHble BETMYUHBI U 3aKOH OOJIBIINX YHCEID.

BaxHyro d4acth Kypca 3aHMMaeT M3y4eHHE TIE€OMETPUYECKOr0 U
OMHOMUABHOTO pacpe/eIeHNH U 3HAKOMCTBO C X HEMPEPHIBHBIMU aHAJIOraMU —
IIOKa3aTeJIbHBIM U HOPMAJIBHBIM PACIIPEICIICHUSIMMU.

Copnepxxanue nmuHuN «CitydaiiHble COOBITHS U BEPOSITHOCTUY CITY’KUT OCHOBOM
st (OPMUPOBAHUS TPEICTABICHUNA O PpaCHpEleIeHUH BEPOSTHOCTEH MEXIY
3HAYCHHUSIMHU CITy4alHBIX BEJIMYMH, a TAKXKe 3Ta JIMHUSA HEoOXoauma Kak 0asza s
U3y4EHHUs 3aKOHa OOJIbIINX Yncen — QyHIaMEHTAIHOTO 3aKOHA, IEHCTBYIOLIETO B



npupoze 1 o0IIeCTBE U UMEIOUIEro MaTeMaTHuecKyto ¢popmanuzanuio. CaM 3aKoH
OONBIINX YKCEN TpeiJiaraeTcss B O3HAKOMHUTEIBHOW (QOopMeE C MHUHHUMAIbHBIM
UCIOJIb30BAHUEM MaTeMaTUYeCKOro opMaau3Ma.

Tembl, CBs3aHHBIE C  HEOPEPHIBHBIMU  CIyYalHBIMH  BEJIMYUHAMHU,
aKIEHTUPYIOT BHHMAaHUE IIKOJFHUKOB HA OMUCAHUW M W3YUYEHUHM CIy4alHBIX
SIBICHUI C MOMOIIBI0 HEMPEPHIBHBIX (QYHKIMA. OCHOBHOE BHUMAaHUE YIENAETCA
MO0Ka3aTeIbHOMY W HOPMAJIBHOMY paclpeneseHUsIM, TIPU 3TOM MperoaaraeTcs
O3HAKOMUTENFHOE U3yUeHHE MaTepuasa 6e3 J0Ka3aTeIbCTB IPUMEHIEMbIX (PaKTOB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha n3yuenne kypca « BepoITHOCTB 1 CTaTHCTHKA» HAa 0a30BOM YPOBHE OTBOJIUTCS
1 yac B HeICNIO B TEUEHHE KAXOTO rojia 00yueHus:, Bcero 68 yueOHbIX 4acoB.
COJIEP’)KAHUE YUEBHOI'O KYPCA

10 KJIACC

[IpencraBinenne MOaHHBIX C TOMOLIBIO Tabmuu u guarpamm. CpenHee
apu(pMeTnyecKkoe, MeIHaHa, HauOoJbllleeé W HAWMEHbIIEE 3HAYEHHUSA, pa3Max,
JUCIIEPCHS M CTAHJIAPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB.

CrnyualiHble SKCTIEPUMEHTHI (OTIBITHI) U CITy4ailHbIe COOBITHS. DJIEMEHTapHBIC
coObITHS (MCX0Jbl). BeposSTHOCTH ClydaitHOTO COOBITHSA. BauM30CcTh 4acTOTHI M
BEPOSTHOCTU COOBITUH. CydalfHbIE OTBITHI C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
coObITUsIMU.  BeposATHOCTM  COOBITUH B  ONBITaX C  PaBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Omnepanuu Haj COOBITUSIMU: TIEpECEUCHUE, 00bEIMHEHUE, TPOTUBOIOIOKHbBIC
coObITHs. Jnarpammel Ditnepa. Dopmyiia clI0KEeHUS BEPOSATHOCTEM.

VYcil0BHasg BEPOSITHOCTh. Y MHOXEHHE BEPOSATHOCTEH. JlepeBO CiydamHOro
sKcriepuMenTa. @opMyiia MoTHOM BeposTHOCTH. HezaBrcumbie COOBITHS.

KomMOunatopaoe npaBuino ymHoxkenus. [lepectranoBku u ¢akropuan. Yucmo
couetanuil. Tpeyronbuuk [lackana. @opmyna Ounoma HproToHa.

bunapHbIil ciydaiiHblil ONBIT (MCMIBITAHUE), YCIIEX U Heyaada. HezaBucumsie
ucnbiTanug. Cepusi HE3aBUCUMBIX HCOBITaHUM 10 mepBoro ycnexa. Cepusd
HE3aBUCUMBIX UCIIBITAHUN bepHyrun.

Cnyuvaitnas  BenuuuHa. Pacnpenenenune  BeposdtHoctel.  [[uarpamma
pacnpenenenusd. lIlpumepsl pacnpeneneHuil, B TOM YHCIE, T€OMETPUUYECKOE HU
OMHOMHAIIBHOE.

11 KITACC



UucnoBele  XapaKTEPUCTUKU  CIYYaWHBIX  BEIMYMH: MaTEMaTUYECKOe
OXXMJAHUE, JUCHEPCUSd U CTaHAAPTHOE OTKIOHEHHWE. IIpuMepnl NpUMEHEHUS
MaTEMaTHYECKOTO OKHMIAHWSA, B TOM YHCJC B 3ajJadaxX W3 MOBCECIHEBHOM KH3HH.
MaremaTudeckoe OXXujaaHue OMHAPHOM CIydailHOM BeIMYMHBI. MaremaTH4ecKoe
OKHMJIAHUE CYMMBI CIIy4alHbIX BEIUYMH. MaTeMaThudeckoe 0XKUAaHue U JUCTIEPCHUs
FeOMETPUYECKOr0 U OMHOMHAIBHOTO pacipeeiCHU.

3akoH OOJBIIMX 4YUCE M €ro pojib B HayKe, MPUPOAE U OOIIECTBeE.
Br160pOoYHBIN METOJ HCCIIEAOBAHUM.

[Ipumepsl HENPEPBHIBHBIX CIyYallHbIX BeMWYUH. [IOHSATHE O TIJIOTHOCTH
pacopezaeneHus. 3aaaud, TPUBOISIIME K HOpMaJIbHOMY pactipenesieHuto. [Tonstue
0 HOPMaJILHOM pacIpeeICHUH.

INJIAHUPYEMBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3YJIbTATbI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS MPOTpaMMbl y4yeOHOTO MpeameTa
«MaremaTuka» XapakTepu3yrTC:

I'paxxnanckoe BocniuTanue:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKONU MO3UIIUKA O0YYaIOIIEeTOCs KaK aKTUBHOTO
W OTBETCTBEHHOTO WI€Ha POCCHUUCKOrOo OOIIeCTBa, TNPEICTABICHUEM O
MaTEeMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
MpoIeAyp TpaxaaHCKOro oOmiecTBa (BbIOOPHI, OMPOCHI U TIP.), YMEHHUEM
B3aUMOJICHCTBOBATh C COUMAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSAMHA 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTH, YBAKCHHS K
MPONJIOMY Y HACTOAIIEMY POCCUMCKOW MAaTE€MATHUKH, [IEHHOCTHBIM OTHOILLICHUEM K
JIOCTUKEHUAM POCCUUCKUX MAaTEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOW IIKOJIbI,
K HCIOJh30BAHUIO 3THUX JOCTHIKEHUW B JPYrMX HayKax, TEXHOJOTHSX, chepax
DKOHOMUKH.

JIlyX0OBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEHN POCCUHCKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHUS, OSTUYECKOTO TOBEACHUS,
CBSI3aHHOT'O C NMPAKTUYECKUM IMPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOTO OYayIIIETO.

JcTeTH4YeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHHWEM K MHUPY, BKIKOYAsl 3CTETUKY MATEMATHYECKUX
3aKOHOMEPHOCTE, 00BbEKTOB, 33/1a4, PEIICHUH, PACCYKI€HUH; BOCTIPUUMYUBOCTHIO
K MaT€MaTUYECKHUM aCII€KTaM Pa3JINYHbIX BUJOB UCKYCCTBA.

dusnyecKoe BOCIUTAHUE:



c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
MHTEpecax 3J0pOBOTO M 0€30MacHOro 00pa3a KM3HU, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MUTAHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U
OTJIbIXa, peryJisipHast pu3nyeckasi aKTUBHOCTD); (PU3MUECKOT0 COBEPIIICHCTBOBAHUS,
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO.

TpynoBoe Bocniutanue:

TOTOBHOCTBIO K TPYJZly, OCO3HAHUEM ILIEHHOCTH TPYAOJIOOUS; UHTEPECOM K
pasnmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JCSATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M e MPWIOKEHUSMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeit mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIC >KM3HEHHBIC IJIaHBI,
FOTOBHOCTBIO M  CIOCOOHOCTBIO K MaTeMaTHUYeCKOMY OOpa3oBaHUIO W
caMOOOpa30BaHUI0 HA TMPOTSHKEHUM BCEW JKU3HU, TOTOBHOCTHIO K aKTHUBHOMY
YYAaCTHUIO B PEIICHUU TPAKTUYECKUX 3a]1a4 MaTeMaTHYECKOW HAIPABICHHOCTH.

IKOJOTHIECKOEe BOCIIMTAHHUE:

c(hOPMUPOBAHHOCTBIO JKOJOTUUYECKON KYyJIbTYphl, MMOHUMAHUEM BIIUSHUS
COI[MATTbHO-?)KOHOMUYECKUX IMPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIMATBHOMN
Cpelbl, OCO3HaHUWEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpolieM;
OpUEHTAlME Ha NMPUMEHEHHE MATEMATHYECKUX 3HAHWM U1 pEelIeHus 3a7ad B
00JIaCTH OKPY’KAIOIICH Cpe/ibl, ITTAHUPOBAHUS MOCTYITKOB M OIIEHKHA UX BO3MOMXHBIX
MOCIICICTBUI [T OKPY’KAIOIIEH CPEIbI.

IleHHOCTH HAYYHOIO NO3HAHUS:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIIECTBEHHOM TMPaKTUKH, TMOHUMaHUEM
MaTeMaTUYeCKOM HayKd Kak cdepbl UYeIOBEUYECKOW AEsTEIBHOCTU, STAroB €€
pPa3BUTHS M 3HAYUMOCTH IS Pa3BUTHUS ITUBWIM3ALUU, OBJIAJCHUEM S3bIKOM
MaTeMaTUK U MAaTeMaTUYeCKOM KyJIbTYypOW KaK CpPEJCTBOM IIO3HAHUS MUDA;
TOTOBHOCTBIO OCYIIECTBISITh MPOEKTHYID U HUCCIEAOBATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATDI

MeTtanpeMeTHBIE Pe3yJbTaThl OCBOCHHS IPOTpaMMbl YUEOHOTO MpeameTa
«MareMaTuka XapaKTEPU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
oeticmeusiMuU, YHUBEPCANbHbIMU PESYTAMUBHBIMU OCUCBUIMU.

1)  Vuusepcanrvmvie  nozmasamenwvhvie — Oelicmeus, — 0becneyusarom
Gdopmuposarue 6a308bIX KOSHUMUBHBIX NPOUECCO8 0OYUAIOWUXCS  (0C8OEHUE
Memoo08  NO3HAHUSL — OKpYJCalowe20  Mupda,  NpuMeHeHue  JO2UYECKUX,
UCCIe008ameNbCKUX Onepayuli, ymeHutl pabomams ¢ ungopmayueti).

ba3oBble JJornueckue aelcTBUA:



BBISIBIIATh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKKA MATEMATUICCKUX
OOBEKTOB, TOHATUN, OTHOIICHUH MEXTYy MOHATHUAMU, (OPMYIHPOBATH
OTIpENeICHUs]  TMOHATHH; YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJIacCU(UKAIMK, OCHOBAHUSA 1 OOOOIICHHWS W CpaBHEHUS, KPUTEPHUU
MIPOBOMMOTO aHAIIN3A,

BOCIIPUHUMATh, (OPMYIUPOBATH M  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIWE,;
YCIIOBHBIC;

BBISBJISITh ~ MaTeMaTHYEeCKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3H U
NpOTUBOpEYHsl B (akTax, NaHHBIX, HAOIONEHUSX U YTBEPKICHHSIX;
npeaiaraTh KpUTEPUH JIJIS BBISIBJICHHS 3aKOHOMEPHOCTEH W IPOTUBOPEUHIA,
JienaTh BBIBOABI C HWCITOJIB30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX H
WHYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUSHHH 110 aHAJIOTHH;
IPOBOIUTH CaMOCTOSITEJIbHO JI0Ka3aTehCTBA MaTEeMaTUYECKUX
YTBEPKICHUH (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TIPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKIE€HUS 1 BBIBOJBL

BBIOMpATh Croco0 perieHus: yuyeOHO# 3ajauu (CpaBHHUBATh HECKOJIBKO
BApUAHTOB peIIeHUs, BBIOUpATh HauboIee MOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBble ucciieioBare/ibCKHe JAeiiCTBUA:

HCIIOJIb30BATh BOMPOCKHI KaK MCCIIEOBATEIHCKUM WHCTPYMEHT TO3HAHMS,
dbopmyIMpoBaTh BOMPOCH], (UKCUPYIOIIHE MPOTUBOpEUne, Mpodiemy,
yCTaHaBJIMBaTh HMCKOMOE U  JaHHoe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITUIO, MHCHHUE;

IPOBOIUTH CaMOCTOSTEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
o0BeKTa, SBJICHHS, TPOIECCA, BBIIBICHUIO 3aBUCHUMOCTEH MEXITY
00BEKTaMH, SIBICHUSIMH, ITPOIIECCaAMU;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOECHUS, WCCICAOBAHMS, OICHUBATh JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TPOIECCa, a TAKXKE BBHIABUTATH
MIPETOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmanmeii:

BBISIBIIATD Je(OUIIUTH HHGOPMAIINH, TAaHHBIX, HEOOXOIUMBIX JIJIsi OTBETA HA
BOIIPOC U JIJI PELICHU 3a]1a4U;

BEIOMpaTh  WHGOPMAIMIO W3  HWCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(MOPMAIUIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;



e CTPYKTYypUpOBaTh MH(GOPMALIMIO, IPEJCTABIATh €€ B Pa3IMYHBIX Qopmax,
WLTIOCTPUPOBATH TpaduvecKH;

e OIICHUBATH HaIEKHOCTD uH(bOpMaIuu o CaMOCTOSITENTEHO
chOpMYIUPOBAHHBIM KPUTEPHUSIM.

2)  Vhusepcanvhvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00eCneyusaom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCAL.

Oo0enue:

e BOCIPUHUMATH U (GOPMYJIHPOBATH CYXK/ICHUS B COOTBETCTBUU C YCIOBUSIMU
U LeJIIMH OOILIEHHUS; ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M MUCHBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOJy PEIICHUS
3aJ1a4i, KOMMEHTHPOBATh TOJTYyYEHHBINA PE3yIIbTAT;

e B X0JI¢ 0OCYXXKJIEHHS 3a7]aBaTh BOMPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auM, BbICKa3bIBATh UJIEU, HAIEJICHHbIE HA MTOUCK
pELICHUS; COMOCTAaBISATh CBOM CYXKJIEHUS C CYXICHUSMU JpPYTUX
YYaCTHUKOB JHAlIora, OOHApYXHBaTh Pa3U4He U CXOJCTBO TO3WIIUN; B
KOppEKTHOM popme PopMyTHpoBaTh pa3HOTIIACHS, CBOU BO3PAKECHUS;

e TPEINCTaBIATH  pE3yJNbTaThl  pEHICHHs  3aJayd,  OSKCICPUMEHTA,
UCCIIEJOBaHMSI, IPOEKTA; CAMOCTOSITENILHO BEIOMPaTh (pOpMaT BBICTYILUICHHUS
c y4€TOM 3aj]a4 Mpe3eHTAllMU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyaHu4ecTBo:

e TIOHMMATH U UCIIOJIb30BATh MPEUMYIIIECTBA KOMAHIHOW U MHIUBUIYaIbHOU
paboOThl MpU pelIeHWH Y4eOHBIX 3a/ay; MPUHUMATh IIeJIb COBMECTHOU
NESATENIbHOCTH, IUIAHUPOBAaTh  OPraHU3allMi0 COBMECTHOM  paboThl,
pacnpenensaTb BHIbI paboOT, JOroBapuBaThCs, OOCYKIaTh MpPOLECC U
pe3yabTat paboThl; 00001IaTh MHEHHS] HECKOJIBKUX JIFOCH;

e YYacCTBOBATh B IPyNIOBBIX (popmax paboThl (00CYkIeHUs, 0OMEH MHEHUH,
«MO3TOBBIE TITYPMbD» W WHBIC); BBINOJIHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBATH CBOU JICHCTBHS C APYTHUMH WICHAMHA KOMaH/IbI; OIIEHUBATh
KauyeCcTBO CBOEro BKJIaga B OOMMIA MPOAYKT TO KPUTEPUSM,
c(OopMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) Yuusepcanvuvie pecyiamuesnsle oeticmausi, obecneuusarom opmuposarue

CMBICI0BbIX YCMAHOBOK U IHCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranuzamnus:

COCTaBIISITh IJIaH, aJITOPUTM PELICHHs 3a/1a4H, BEIOUPATh CIIOCOO PEIICHUS C
y4€TOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIIEHUH ¢ y4ETOM HOBOU MH(OpMAIIUH.

CaMOKOHTPOJIb:

e BJIAJACTh HAaBbIKAMH IIO3HABATEIbHON peQIEKCMH KaK OCO3HAHUSA
COBEPILIAEMbIX JEHUCTBUNA U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJbTATOB;



BJIaJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIIecca U pe3ysbTara
pElIeHUs] MaTEMaTUYECKOH 3a1auH;

e MPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTh IPU PELICHUU 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB,
JAHHBIX, HAWJECHHBIX OIMIUOOK, BHISIBJICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€Id U YCJIOBUAM, OOBSICHSITH
INPUYMHBI JTOCTHKEHUS WIM HEJOCTHXKEHHS pPEe3yJbTaTOB JESITEIbHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

UuTaTh ¥ CTPOUTH TAOTUIBI U TUATPAMMBI.

OnepupoBaTh NOHIATHAMU: CpeiHee apudMeTrHIecKoe, MeInana, HaubobIIee,
HaWMEHbIIEE 3HAUCHUE, pa3MaX MACCUBA YUCIIOBBIX JIaHHBIX.

OnepupoBaTh NOHATUSAMU: CIyYallHBIM SKCIEPUMEHT (OMBIT) U CIIy4dailHOe
coOBbITHE, DJIEMEHTapHOE COOBITHE (DJIEMEHTAPHBIA MCXOJ) CIYy4YalHOTO OIBITA;
HAXOJIUTh BEPOSITHOCTH B ONBITAX C PABHOBO3MOXXHBIMH CITy4ailHBIMHU COOBITHSIMH,
HAaXOJUTh W CPAaBHUBATh BEPOSITHOCTH COOBITUA B M3YUYCHHBIX CIIYYalHBIX
HKCIIEPUMEHTAX.

Haxoaute u hopmMyIupoBaTh COOBITHS: TIEpeCceUCHUE U 00bEIMHEHUE JaHHBIX
COOBITUM, COOBITHE, TMPOTUBOIOJIOKHOE JAHHOMY COOBITHIO; TOJb30BAaThCS
auarpaMMmamu Jisepa u GopMyIIoN CIIoKeHHsT BEPOSTHOCTEN TIPH PEIICHUH 3a/1a4.

OnepupoBaTh MOHSATUSMU: YCIOBHAs BEPOSTHOCTh, HE3aBUCUMBIE COOBITHUS,
HaXOJUTh BEPOATHOCTH C MOMOIIbIO MPAaBUIIa YMHOXKXEHHS, C MOMOIIbIO JepeBa
CJIy4ailHOTO OIbITA.

[TpumeHsaTh KOMOMHATOPHOE TIPABUIIO YMHOKEHUS MPHU PEIICHUH 3a/1a4.

OnepupoBaTh MNOHSATUAMH: HCHBITAHUE, HE3aBUCUMBIE HCIBITAHUS, CEpUs
UCTIBITAaHUM, yCHeX W HeyJada; HaXOAUTh BEPOSTHOCTH COOBITUI B CEPHUH
HE3aBUCHUMBIX UCIBITAHUHN JI0 MIEPBOTO yCIleXa; HaXOJUTh BEPOSTHOCTU COOBITUI B
CEpUHU UCTIIBITAHUN bepHyIu.

OnepupoBaTh  MOHATUSIMH:  CiIy4yailHass  BEJIIMYMHA,  paclpejesieHue
BEPOSATHOCTEM, TMarpaMMa pacrpeieICHuUs.

11 KJIACC

CpaBHUBaTh  BEPOSATHOCTHM  3HAYEHUN  CIy4allHOW  BEIUYHMHBI IO
pacrnpeiesIeHUIO WK C TTIOMOIIBIO TUarpPaMM.



OHepI/IPOBaTb IMOHATHUEM MATCMATUYCCKOTO OXKUAaHHWA, IPUBOJUTL IIPUMCPHI,
KaK IIPUMCHACTCA MATCMATHYCCKOC OKHNAAHUC CJIy‘-I&fIHOfI BCJINYMWHBI HAXOAUTH
MAaTCMaTUICCKOC OKHUAAHHC 110 JaHHOMY PaCIIPCACICHUIO.

Nmets IMpCaACTABJICHUC O 3dKOHC OOJIBIIINX YHCEIL.

Nmets MpCaACTaBJICHUC O HOPpMAJIbHOM PACIIPCACICHUU.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
JJIeKTPOHH
ble
N? HaumeHnoBaHue pa3/iesioB u (uepposrre
" TeM MPOrpaMMbl KonuyectBo yacos )
o0pa3oBare
JIbHbIE
pecypcsl
Beer Konrpoas  IIpaktu
HbIe yecKkne
0
padoThI padoThI
1 [IpencraBienune JaHHBIX U 4
onucareiabHasi CTAaTUCTHKA
CrnyyaliHble ONBITHI U CITydaiiHbIE
5 COOBITHS, OIBITHI C 3 1
PaBHOBO3MOKHBIMH
AJIEMEHTapHBIMU UCXOJAaMU
3 Omnepanuu Haja COOBITUSAMM, 3
CJI0’)KEHHE BEPOSTHOCTEMN
VYcnoBHas BEpOSATHOCTB, IEPEBO
4 CJIy4aifHOTO OIbITa, GopmyIia 5
MIOJIHOM BEPOSITHOCTH U
HE3aBUCHUMOCTb COOBITUI
5 OneMeHTbl KOMOMHATOPUKU 4
6 Cepun nocienoBaTeNIbHbBIX 3 1
WCTIBITAHUI
7 CrnyuaiiHble BeJTMYUHBI U 6
pacnpeneneHus
3 O00011eHre U CUCTEMATU3 AL 5 5

3HaHUHI



OBIIEE KOJIMYECTBO YACOB I1O0

I[TPOTPAMME

11 KVIACC

Ne
n/
n

HaumenoBanue
pa3iesioB U TeM
NMPOrpaMMbI

MaremaTH4ecKo
€ OXKHJaHue
CIIy4yalHOHN
BEIIMYUHBI
Hucnepcus u
CTaHJapTHOE
OTKJIOHEHHE
CIIy4yalHON
BEJIIMYUHBI
3aKoH 0OJBIIMX
qucen

HenpepsiBHble
CIy4aiiHbIe
BEJTMYHHBI
(pactipenenenus

)

Hopmainbsnoe
pacnpeeneHus

[ToBTOpEHME,
000011IcHIE 1
CHCTEMAaTHU3alHs
3HaHUH

34

KoJsnuyecTBo 4acoB

Bcer

0

19

KoHTpoabHbI
e padoThbl

IIpakTH4yecku
e pabdoThbI

DJIEeKTPOHHbIE
(uudpossbie)
oOpa3oBaTeJbHbI
e pecypchbl



OBILIEE
KOJIMYECTBO
YACOB 10
[IPOT'PAMME

34 2 3

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Anre0pa u Hauana MaTeMaTHYECKOTO aHanm3a, 10 kmacc Metoauyeckue
pexoMeHanuu k yueOHuky A. I'. Mepaisika, [. A. Homuposckoro, B. b.
[TonsikoBa 2-e nu3nanue, crepeorunnoe Mocksa «lIpocsemenune» 2023
AnreOpa v HadyaJla MaTeMaTUYECKOTo aHanu3a, 11 kimacc Meroauueckue
pexoMenauu k yaeouuky A. I'. Mepansika, [I. A. Homuposckoro, B. b.
[TonsikoBa 2-e uznanue, crepeorunnoe Mocksa «IIpocsemenue» 2023
bynumoBud E. A., BynbiueB B. A.. Marematuka. BeposTHOCTb 1
cratuctuka. 10 knacc. bazoBeiit 1 yriny0n€HHBIN ypoBHU. YueOHOE
nocobue. — M.: [Ipocsemenue, 2023.

byuumoBud E. A., bBynbiueB B. A.. Marematuka. BeposTHOCTb 1
cratuctuka. 11 xiacc. ba3oBelii U yriyO0aE€HHBIN ypOBHU. YUeOHOE
nocob6ue. — M.: [Ipocsemenue, 2023.

METOINYECKHUE MATEPHUAJIBI JJISA YUUTEJIA

bynnmosuu E.A., Bynsiues B.A., Kanmanosuu B.B.

BeposaTHOCTh U CTaTUCTHKA B NIKOJILHOM KypCe MaTeMaTHKH.
Metoaudeckoe nocooue s yuurens. — M., 2008. — 139 c.

I'negenko b.B., Xunuun A.Sl. DneMeHTapHOE BBEIEHHE B TEOPHUIO
BeposiTHocTel. - M.: Hayka, 1964.
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e Jlrorukac B.C. @akynbTaTHBHBII Kypc IO MaremaTtuke. Teopus
BeposiTHOCTEN. - M.: IIpocBemienue, 1990.

e Mocremiep @. llaTpaeciaT 3aHUMATENbHBIX BEPOSTHOCTHBIX 3aJad C
pemenusamu. - M.: Hayka, 1975.

e Mocremnep ®., Pypke P., Tomac Ixx. BepostHocTh. - M.: Mup, 1969.

e [Dlmouku A. BepoATHOCTH B 3aia4ax g IIKOJIBHUKOB. - M.: IIpocsemenne,
1996.

e Tropun IO.H., MakapoB A.A. AHanu3 JaHHBIX Ha KoMIbloTepe. — M.:
duHaAHCHI M CTaTUCTUKA, 1995.

e ®@emnep B. Beeaenue B Teopuro BEPOSITHOCTEN U ee puioxkenus. T.1. - M.:
Mup, 1984.

e bopenps O. BeposaTHOCTE 1 10CTOBEPHOCTS. - M.: Hayka, 1969.

e DbynbrueB B.A., bynumosuu E.A. M3ydueHue BEpOSATHOCTHO-CTATUCTUYECKOTO
Marepuanga B IIKOJbHOM Kypce mareMaTuku. [Iporpamma misi KypcoB

MOBBIIICHHS KBamuuKamy yaureneit / MatemaTtuka B mkone, Ne 4, 2003
r., c.59 — 63.

e bynumoBnu E.A. BeposTHOCTHO-cTaTMCTHYECKas JIMHUSA B 0a30BOM

IIKOJILHOM Kypce MaTteMaTuku. // MaremaTtuka B mkose, Ne 4, 2002 r., ¢.52 —
58.

e bynumoBuu E.A. Mertoauueckass cuUCTEMa M3YYECHHUSI BEPOSTHOCTHO-
CTaTUCTUYECKOTO MaTepHajia B OCHOBHOM Ikoje. ABTopedepaT u
JIACCEPTALIASI HA COMCKAHWE YUYEHOW CTENEHU KAaHAUAATa MEeJaroru4ecKux
Hayk. — Mocksa, 2004 r.

e [neman M., Bapra T. BeposTHocTh B urpax u pasBiedyeHusax. - M.
[IpocBemenue, 1979.

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HMHTEPHET

https://math100.ru/,https://skysmart.ru/,https://www.time4math.ru/oge,https://ege.

sdamgia.ru/, https://uchi.ru/
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HOACHUTEJBHASA 3AIIMCKA

Y4aeOHsblii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCA
OJHUM M3 HauOoJiee 3HAUMMBIX B IPOrpaMMe€ CpeJHEro oOero oOpa3zoBaHMs,
IOCKOJIBKY, C OJJHOW CTOPOHBI, OH OOECIEUMBAET MHCTPYMEHTAIBHYIO 0a3y Iis
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IpPYroil CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U IPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaroliuecs OBJIAJEBAIOT
YHHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOM HayKH, KoTopas (OpMyJIHpyeT CBOU
JTOCTHXKEHHSI B MaTEMaTUUYECKOM popMe.

VY4eOHblll Kypc anreOpsl U Hadajdl MaTeMaTUYeCKOI'0 aHaJM3a 3aKJaJlbIBaeT
OCHOBY [l YCHENIHOTO OBJaJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHJICHIUH pa3BUTUSI SKOHOMHUKH U OOLIIECTBEHHOW JKU3HH,
MO3BOJIAIET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOMN XU3HU. B TO ke Bpemsl OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTEeMaTHYECKOro aHali3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb, JOKa3bIBAThb
YTBEPKJIECHHSI C TIOMOILIBIO MHIAYKLIHUH U PacCyXAaTh JEAYKTHUBHO, HCIIOJIb30BaTh
0000IlIeHHEe ¥ KOHKPETH3allhi0, a0CTparupoBaHUE U aHAJIOTUI0, (OPMHUPYET
KpEaTUBHOE U KPUTHUECKOE MBILICHHE.

B xone uzyueHus yueOHoOro kypca «Ainredbpa M Hayalla MaTeMaTH4YECKOrO
aHalln3a» 00ydYaroIIuecs IMOJTY4aroT HOBBIM ONBIT PEIICHUs NMPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAllUH,
UHTEPHpPETallMd  TOJYYCHHBIX  pElIeHW#, 3HaKOMATCS €  MOpUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBIAAIOIIMMUCS MaTEMaTUYECKUMH OTKPBITUSIMU U UX aBTOpPaMH.

VY4eOHblil Kypc 00danaeT 3HAYUTEIbHBIM BOCHUTATENIbHBIM IOTEHIIHAJIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbId MaTepuall, CHOCOOCTBYIOUIUMN
(GbOpMHPOBAHUIO HAYYHOI'O MHUPOBO33PEHMS, TaK M dYepe3 crneuuduxky ydeOHOi
JESATENIbHOCTH, TpeOyIoleld MPOJOIKUTENbHON  KOHIEHTpAlMd BHHUMAHUA,
CaMOCTOATEIBHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3a ITOJIyYEHHBINA pE3yJIbTaT.

B ocHoBe MeToanku 00yueHus anredpe 1 HauajgaM MaTeMaTHYeCKOro aHalIn3a
JICKUT IEATEIbHOCTHBIA MPUHIUI OOyUEHHUS.

B cTpykType yuebHOro kypca «Anredpa 1 Hayajia MaTeMaTHYECKOT0 aHATN3a»
BBIJICJICHBl  CIIEAYIOIIME COACPKATEIbHO-METOAUYECKUE JIMHUK: «Yucna u
BbIuncieHus», «OyHKuMU U rpadpukm», «YpaBHEHUS U HepaBeHCTBa», «Hauama
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MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa ©  Joruka». Bce ocHOBHbIE
COJIEPKATENbHO-METOANYECKHE JHHUM HW3YYalOTCsl Ha NPOTSHKCHUHM JBYX JIET
oOyueHusl Ha YpOBHE CpETHET0 00I1Iero 00pa3oBaHusl, €CTECTBEHHO JOMOIHSIS IPYyT
JpyTa ¥ TIOCTENEHHO HACHIIIAasICh HOBRIMH TEMaMU | pa3zieiaMu. J[aHHbIN yaeOHbIiH
KypC SBIISICTCS WHTETPATHBHBIM, TOCKOJIBKY OOBEeOuHSET B cebe conepikaHue
HECKOJIbKMX MaTeMaTHYeCKHX IUCIMIUINH, TaKHMX Kak anredpa, TPUTOHOMETpHS,
MaTeMaTHYeCKUN aHaIn3, TEOPHsI MHOKECTB, MaTeMaThuueckas Jioruka u apyrue. [1o
Mepe TOro KaK 00ydJaroIuecs OBJIAJEBAIOT BCE OoJiee MUPOKUM MaTeMAaTHUECKUM
amnmapaToM, y HUX TOCJIEIOBATEIILHO (POPMUPYETCS M COBEPIICHCTBYETCS YMCHHE
CTPOUTh MAaTEMaTHYECKYI0 MOJIeJh PEATbHON CHUTyalllH, TPUMEHATh 3HAHUS,
MOJly4YeHHBIC TPH W3YYCHHH Y4eOHOTO Kypca, Ui PEIICHHS CaMOCTOSTEIBHO
copMyITUPOBAHHON MAaTeMaTUYECKOW 3a/layd, a 3aTeM HMHTEPIPETUPOBATH CBOU
OTBET.

CopeprkarenbHO-MEeTOAUMYECKass JTUHUS «Uucina ¥ BBIYUCICHUS 3aBEpIIacT
¢dbopMHpOBaHNE HABBIKOB MCTOIB30BAHUS JACUCTBUTEIBHBIX UHCEN, KOTOpOE OBLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero oo0iiero
oOpa3zoBaHusg 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHUM, BKIIIOYAIOMIMX B CE0sl MCIOJIb30BAHUE PA3IUYHBIX
dbopM 3amucu YHCIa, YMEHUE JenaTh MNPUKUAKY, BBIMOJIHATH MPUOIMKEHHBIC
BBIUMCJICHHSI, OLIEHWBATh YWCJIOBBIC BBIpAXEHHS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HAaTypaibHBIX, IIEIbIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YHUCEN  JIOMOJIHAIOTCS  MHOKECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKue 3aJaud M ONepaluu: JeJeHHE Haleno,
OTEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJBIX 4YHCeN, ocoOble CBOICTBa
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICUCHHE KOPHS HATypaJbHOM CTENEHW Ha MHOKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pacIIMPEHUIO Kpyra HCIHOJIb3YEMBIX 4YHCENl U
3HaKOMCTBY C BO3MOKHOCTSMH MX MPUMEHEHHS JUIS PEIICHUS Pa3iINuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MIOCTPOCHUN MOJIEJICH PEalbHOTO MUpa, IMIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3aIHSI.

Jluaus «YpaBHEHHS M HEPABEHCTBA» PEATU3YETCs Ha MPOTSHKEHUU BCETO
oOydyeHHsT Ha YpPOBHE CpPEIHEro oOIIero o0pa3oBaHUs, MOCKOJBKY B KaXXJIOM
pasnene IIporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pe3ynbTaTe OOyYarolUecss OBJIAJEBAIOT PAa3IMYHBIMU METOAAMU  PEIICHHS
palMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeNbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUYECKNX YpPAaBHEHHM, HEPABEHCTB M CHUCTEM, a TakKke 3ajad,
cofepKammx mapameTphl. [lodydeHHBIE YMEHHS IIHPOKO HCIOJB3YIOTCS MPH
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UCCIIEIOBAaHUM (PYHKIUI C MOMOIIBIO MPOU3BOJHOM, MPU PEHICHUH MPUKIAJIHBIX
3a]a4 W 3a7a4 Ha HaXOXKJEHHE HaWOOJBIINX M HaWUMEHBIINX 3HAYCHUH (DYHKIUH.
Jannast copep:karenbHas JTUHUS BKIIOYaeT B ceOs Takke (OpMUpPOBaHUE YMEHUMN
BBINIOJIHATh ~ pacy€Thl 1O  ¢opMysnaM, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UppaIMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUH, a TAKXKE BBIPAKECHHUI,
COZIEpKaINX CTENEeHU U JorapudMmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepuasa IpOUCXOANT AajbHeIIee pa3BUTHE alTOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIICHUS 00y4aromuxcs, GOpMHUPYIOTCS HABBIKM JACAYKTHUBHBIX PacCy>KICHUH,
paboThl C CHUMBOJIbHBIMU (OpMamu, TMPEICTABICHUS 3aKOHOMEPHOCTEH W
3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBEHCTB. AnreOpa npennaraet 3GPpeKTuBHbIC
WHCTPYMEHTBI ISl PEUIEHUS MPAKTHYECKUX W €CTECTBEHHO-HAYYHBIX 3ajady,
HarJIsAHO IEMOHCTPUPYET CBOU BO3MOXKHOCTH KAK SI3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYecKass JHHUS «DYHKIUM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHUs MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauMKOB, UCIOJIb30BAaHUE (PYHKUMU 7S peleHus 3aad U3 APYIHX y4eOHBIX
IIPEIMETOB U PEAIBHOM U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHMMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaKaTh (hOpMyJaMu 3aBUCUMOCTH MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKLIWU, CTPOUTH HX
rpaduku. Marepuan 3Toil cofiepKaTeIbHOM JTUHUY HAIICJICH Ha Pa3BUTHE YMEHUN U
HAaBBIKOB, II03BOJIAIOIIMX BBIPAXKaTh 3aBUCUMOCTH MEXAY BEJIMUMHAMH B Pa3IUYHON
dbopme: aHATUTHYECKOM, Tpadudeckor U ciioBecHOU. Ero n3ydenne crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIEHUIO U
KOHKPETHU3AIUH, UCITOIb30BAHUIO AHAIIOTUH.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPHUTh KPYyTI KaK MaT€MaTHYECKHX, TaK W MPUKIAJHBIX 3a/ad,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOOJbIINE W HAUMEHbIIUE
3HAUEHHUA, BBIYUCIATH MIIOMAaAun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TmpoueccoB. JlaHHas coaepkareinbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MTO3BOJIAET HAXOIUTh HAWITYUIIIEE PEIIEHUE B MPUKJIAJHBIX, B TOM YHCIIE€ COUUAIBHO-
DKOHOMMYECKHUX, 3aJadax. 3JHAKOMCTBO C OCHOBAMHM MAaTE€MAaTHUYECKOIO AHAIN3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOIO, (POPMaIbHO-IOTHUECKOr0 U KPEaTHBHOTO
MBILUICHUS, (POPMHUPOBAHUIO YMEHHM pacrno3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U HCKyccTBe. O0yyaronyecs y3HatoT O BbIJAIOLINXCS



pe3ynbTaTtax, MOJYyYCHHBIX B XOJI€¢ Pa3BUTHUS MaTEeMaTHKH KaK HAyKH, U 00 WX
aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOXKECTBa M JIOTHKA)» BKIIOUYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKoW JOTUku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBECTUHSIONINN BCE pa3/eibl
MaTeMaTUKH H e€¢ TPWIOKEHUH, OHU CBA3BIBAIOT pPa3HbIE MaTeMaTHYCCKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4arolmeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIOJIb30BATh €T0 JIJISi BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYI0 €W CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OIpPEACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYECKOW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHUECKOTO MBIILICHUS
0OyYaroIIMXCs, TIO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHIECKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJICIHPOBAHUS, KOTOpPHIE MPU3BAHbI
CIocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB TOCTPOCHUS MOJIEICH peantbHBIX
CUTYyaIllMi, WCCIACAOBAHMS O3THUX MOJENEH C TOMOIIBIO ammapaTa aureOpbl |
MaTEMaTH4YeCKOT0 aHajin3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KAKIBIN U3 Pa3fIesioB MPOTPaMMBbI, IIOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO HCIOJIB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  OOydYaronIuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTUI0, 0000maTh M KOHKPETU3UPOBATh  MPOOJIEMY.
JestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTcs B IPOIIeCcCe U3yUeHHUs BCeX TeM yueOHOTo Kypca « Anredpa u Hadasna
MaTeMaTHYECKOT0 aHAJIN3a.

Ha wm3ydeHme ydeOHOro Kypca «AnreOpa W Hadaja MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 yacoB (4 4aca B HeJIeINIO).



COAEPXKXAHUE OBYUEHUA
10 KJIACC

Yucaa v BBIYMCICHUA

Panmonaneupie umcna. OOBIKHOBEHHBIE M JACCSITUYHBIE IPOOU, MPOLEHTHI,
OeckoHeuHble mepuoanueckue npodu. I[lpumenenue npobeit W MPOIEHTOB IS
peLIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMUHbIX OTPACIEH 3HAHUHN U PeabHOM )KU3HU.

JelicTBUTENbHbIE YHCla. PalMOHAIBbHBIE W UPpPALMOHANBHBIE YHUCIIA.
Apudmernueckre  omepaluy ¢ JCUCTBUTENBHBIMU  4YHUCIaMd.  Moayib
JEHCTBUTENFHOTO YKCa U ero cBoicTBa. [IpuOmmkEéHHbIE BBIYUCICHNUS, TTPaBHUIIa
OKpYTIJICHHS], PUKHUJIKA U OLIEHKA pe3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ 1nensiM nokasareneM. buHoM Herotona. Hcnonb3oBaHue
MOAXOSIIEH (OPMBI 3aMKUCH ACHUCTBUTEIBHBIX YUCEN JIJISI PEIICHUS MTPAKTUYECKUX
3a/1a4 U MPEACTABIICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HATYPaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHb € panvoOHAJIBHBIM I[OKa3aTeleM U €€ CBOWMCTBA, CTENEHb C
JEWCTBUTEIbHBIM MTOKA3aTEIIEM.

Jlorapudm uymucna. CpoiictBa mnorapudma. [leciTuuHble U HATypaJIbHbBIC
Jorapu(Msl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHTE€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
apPKKOCHHYC M apKTaHI€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE MpeoOpa3oBaHMs. YpPaBHEHHE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIE ypaBHEHUSI M YypaBHEHHMs-ciencTBUs. HepaBeHCTBO,
pelIeHre HEPaBEHCTBA.

OCHOBHBIE METObI PEIICHUS LETBIX U IPOOHO-PAIIMOHATILHBIX YpaBHEHUN U
HEPAaBEHCTB. MHOTO4YICHb OT OJHOW MNEpeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema bezy. MHOrouieHb!I ¢ 11e1bIMU KO3 UIIEHTaMHU.
Teopema Buera.

[IpeoOpa3zoBaHus YMCIOBBIX BBIPAKEHUM, COJIEPXKAIINUX CTEIEHU U KOPHHU.

HppanuonaibHbie yYpaBHEHHSI. OcHOBHBIE METO/IbI penieHus
UppalMoOHaIbHbIX YPaBHCHUM.

[Toka3zatenbHble ypaBHeHHs. OCHOBHBIE METO/bl PEIICHUS TMOKa3aTeIbHBIX

YPaBHEHHUM.
[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmuueckue ypaBHEHHUSI. OcHOBHBIE METO/IbI perieHus

Jorapu(pMUUECKUX YpaBHEHHI.
OcHOBHBIE TPUTOHOMETPHUUECKHUE hopMyJIBL. [IpeobpazoBanue
TPUTOHOMETPUYECKUX BBIPAKECHUH. PelieHue TpUuroHoMeTpU4eCKUX YpaBHEHU M.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHU. OnpenenuTens MaTPUILLI 2 X2, €ro TEOMETPUYECKUM CMBICT U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs I PEUICHUS CUCTEMBbI
JVHEWHBIX ypaBHEHWI. PelleHWe NpUKIAgHBIX 3aJad C I[OMOLIBID CHUCTEMBI
JMHEWHBIX YpaBHEHUH. MccnenoBanue NOCTpOCHHOW MOAENH ¢ TOMOIIBIO MaTPHIL
Y OIIPENICIIUTEIIEH.

[TocTpoeHne MaTEMaTUYECKUX MOJEIIEN PEalbHOM CHUTYyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aJ1a4 U 3a/1a4 U3 pa3IMuHbIX 00JaCTel HaAyKU U pealibHOM KU3HU.

DyHKUMH U TPaPUKH

Oynkuusa, crnocoOsl 3amanus ¢GyHKIUH. B3anmHO oOpaTHBIe (QYHKIHU.
Komno3zummss @ynkuuil. I'padpuk  QyHKImu. OneMeHTapHble NpeoOpa3oBaHUs
rpadukoB GyHKIIHIA.

OO6unacTh ompeneneHuss U MHOKeCTBO 3HaueHud (ynkumu. Hymu yskium.
[IpomexxyTku 3HaKonocTossHCTBA. UETHbIE U HeuéTHbIe pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTKn MOHOTOHHOCTM (PYHKUMHU. MaKCUMyMbl U MHHUMYMBbI
dbyukiuu. HanbonbIiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIUH. DJIEMEHTapHOE
UCCIJIEJOBaHUE U IOCTPOCHUE UX IPa(pUKOB.

CrenenHast pyHKIMS ¢ HATypajIbHBIM U IEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CoiicTBa U rpaduk KOpHs N-0i CTENEHU KaK (yHKIMUN OOpaTHOM CTENEHU
C HaTypaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHast u jorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 peIICHUs YpaBHEHUH.

TpuroHomeTpuyeckas OKPYKHOCTb, OIPEAEIEHUE TPUTOHOMETPUUYECKHUX
(yHKUMNA YUCIOBOTO apryMEHTA.

QDYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['paduixu peasbHBIX 3aBUCUMOCTEH.

Havana maTremMaTH4ecKoro aHajmsa

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHMsl ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4eCKOM HHAYKIUH. MOHOTOHHBIE M OTPAaHUYEHHBIE TTOCIE0BATENBHOCTH.
HcTopusi BOZHMKHOBEHUS MAaTEeMaTHMYECKOTO aHallM3a Kak aHanu3a OeCKOHEYHO
MaJbIX.

Apudmerrueckas U TeoMeTpuUecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH TreOMETpUYECKON
MPOTrpeCCUU. JINHENHBIA U 3KCIOHEHIHATBHBINA POCT. Yucao €. @opmyia CI0KHBIX
npoueHTOB. Mcrnonb30BaHWE MPOTPeccCUU JUIsl PELIEHUs pealbHbIX —3a1ady
IPUKJIAJHOIO XapaKTepa.

HenpepeiBHble (yHKIIMM W WX CBoMcTBA. TOYKM pas3pbiBa. ACHUMIITOTHI
rpadgukoB ¢yHkuuid. CBoiicTBa (yHKUMHA HENpPEpHIBHBIX Ha OTpe3ke. Merton



UHTEPBAJIOB Ui pEUICHUs HepaBeHCTB. [IpuMeHeHne CBOWCTB HENMPEPHIBHBIX
byHKIUI 1715 perieHus 3a1a4.

[lepBas u BTOpas npousBoanbie GyHKIUU. Onpenenenre, reOMeTPUIECKUn U
(u3nyecKuil CMBICI IPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

[TpousBoguble  snmemeHTapHbIX  ¢QyHkOuil.  IIpom3BogHass  cymMBlI,
MIPOU3BENICHUS, YACTHOTO U KOMIO3UIINH (PYHKIIUHA.

MHo:kecTBa M JIOTHKA

MHoecTBO, omepanuu HaJl MHOXKECTBaMU M HMX CBoiicTBa. [luarpammbl
Oiinepa—Benna. IlpuMeHeHHE TEOPETUKO-MHOKECTBEHHOIO —ammapaTta s
ONKCaHUsl pealbHbIX IPOLECCOB W SBICHUN, NMPHU PEIICHUU 3a4ad U3 JPYTUX
y4€OHBIX NMPEAMETOB.

Omnpenenenne, TeopeMa, CBOMCTBO MAaTEMAaTHYECKOTO OOBEKTa, CIEICTBHE,
JI0Ka3aTeJNbCTBO, PABHOCUIIbHBIE YPaBHEHUS.

11 KVIACC

Yucia 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJIBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oOiiee
kpatHoe (nanee — HOK), octaTkoB 1o Moaynto, anropurmMa EBkinuaa s peneHus
3a/1ay B LEJbIX YHCIIAX.

KomnnekcHsle uymcna. AnrebOpandeckas W TpPUTOHOMETpHUYEcKas (OpMbI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeThdyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IJIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHr U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN IJIsl PEIICHHs] (PU3NUYECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHMs U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPAaBHEHUI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIEJICTBUSA. PaBHOCHUIIbHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHH C  MOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTHU. PelieHne TpuroHoOMEeTpuYeCKux HEPaBEHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPpALMOHATIbHBIX, IOKA3aTEIbHBIX U JIOTAPU(PMUUECKIX YPaBHEHUH.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMeETPaMHU.

[IpumeHeHne ypaBHEHHIA, CUCTEM M HEPABEHCTB K PELICHUI0 MaTEMAaTUYECKUX
3aJlay W 3a/lay U3 pa3lInyHbIX 00JacTel HAYKU U peasIbHOM KU3HU, UHTEPIPETALHS
MOJIyYeHHBIX PE3yJIbTAaTOB.



DYyHKIUHN U TPAPUKH

I'paduk xommoszunmu Qyukumii. ['eomerpuueckue o0pas3bl ypaBHEHUU U
HEPaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

TpuronomeTrpuyeckue GyHKINH, UX CBOMCTBA U IPaPUKH.

I'padmyeckue MeTOABl pElICHUs ypaBHEHHWH W HepaBeHCTB. ['paduueckue
METO/Ibl PEIICHU 3a4a4 C TapaMETPAMH.

Hcnonp3oBanne rpadukoB (QYHKIUH 711 HWCCICIOBAHUS IPOIECCOB H
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMPH PEIICHUU 3a7ad U3 JAPYTrUX y4eOHBIX
IIPEIMETOB U PEANbHOU KU3HMU.

Hayasa MmaTeMaTH4€CKOro aHAJIN3a

[TpumeHeHre MPOM3BOIHON K MCCIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U
sKkcTpeMyMmbl. HaxoxaeHre HanbobIIero 1 HAMMEHbILIEr0 3HaYEHUI HEeMPEPbIBHON
GyHKIIUU Ha OTpE3Ke.

[IpumeHeHne NpPOU3BOJHOM JUIsl HAXOXKICHUS HAWIYYIIEro pEILICHUS B
NPUKIAJAHBIX 3ajayax, JUisl OINPEACNICHHs CKOPOCTM W YCKOPEHHs Mpolecca,
3a1aHHOTO (hOpMYJION Ui rpaduKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBo0oOpa3HbiX. I[lepBooOpaszHbie
arieMeHTapHbIX pyHKuui. [IpaBuia HaxoXaeHUS IEPBOOOPa3HBIX.

WuTerpan. ['eomeTprueckuil cMbICI HHTErpasia. Berauciienne onpenenéHHoro
uHTerpaina no gpopmyne Herotona-Jleibnuna.

[IpumeHeHne uHTErpana A HaXOXKICHUS IUIOMAAeH IUIOCKHX (Uryp u
00BEMOB T€OMETPUUECKUX TElL.

[Tpumepsl pemenuit auddepeHManbHBIX ypaBHEHUN. MaTtemaTuieckoe
MOJICJIMPOBAaHUE peajbHBIX TPOLECCOB € MOMOLIBI0  IuddepeHIaTIbHbIX

YPaBHEHUM.

NNAHWPYEMbIE PE3Y/IbTATbI OCBOEHWA YYEEHOTO KYPCA «AJITEEPA U HAYAA
MATEMATUYECKOTO AHAZIN3A» (YTNIYBNEHHbIA YPOBEHb) HA YPOBHE CPEAHEIO OBLLETO
OBPA30BAHMA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpasKaaHCKOr0 BOCIMTAHUA:

c(OPMUPOBAHHOCTH IPAKIAHCKON MO3ULKHK 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUNCKOT0O 00IIECTBA, IPEACTABICHUE O MATEMAaTHYECKIX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SIBICHHUHA, MPOLEAYP
IrpaXIaHCKOro  oOmiectBa  (BBIOOpBI, OMpPOCHI U JIPyroe), yMeHHUe
B3aMMOJIEUCTBOBATh C COLIMAIbHBIMA HMHCTUTYTAMH B COOTBETCTBUHM C HUX
GYHKIUSIMHY ¥ HA3HAYCHUEM;

2) IaTPMOTHYECKOr0 BOCIIUTAHUSA:



c(hOpMHPOBAHHOCTh POCCUICKON TPakIaHCKOW WIACHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIECHHUE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJIb30BAHUE ATUX JOCTIXKEHMM B JPYTrUX HayKaxX, TEXHOJIOTHAX, cdepax
SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

OCO3HAHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOTO Hapoaa, cPopMUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUS, dTHUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM
MIPUMEHEHUEM JOCTHXKCHUN HAYKU U AEATEIbHOCTHIO YYEHOTO, OCO3HAHUE JINYHOTO
BKJIaJla B MOCTPOEHUE YCTOMYUBOTO OYYyIIIETO;

4) 3CTeTHYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, PEIICHUH, pacCy>KJIEeHUN, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acleKTaM Pa3JInyHbIX BUJOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATH MaTEMAaTUUYECKUE 3HAHUS B
MHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 370pOBBIO (370POBOE MHUTaHHE, COAJTAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, peryisipHas (GU3nMUecKass aKTUBHOCTH), PU3NUECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEILHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpYyIy, OCO3HaHUE IIEHHOCTU TPYIOJIOOUS, HHTEpPEC K
paznuyHbiM  chepaM  TpPOoPECCHOHANBHON  NESITENbHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccud W peanu3oBbIBATH COOCTBEHHBIE JKM3HECHHBIC ILJIAHBI,
FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTUuyeckoMy  OOpa3oBaHUI0O U
caM000pa30BaHUI0 Ha TMPOTSHKEHUM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYAaCTHUIO B PEIICHUU MPAKTHUYECKUX 33/1a4 MaTeMaTUYECKOW HAPaBICHHOCTH;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh  AKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMUSHUS
COI[MATTbHO-?)KOHOMUYECKUX IPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIMATBHOM
CpeIlbl, OCO3HAHHE TJIOOATIBHOTO XapaKTepa dKOJIOTUUECKHUX MPOOJIeM, OpUEHTAITIS
HAa TIPUMCHEHHE MATeMAaTHYECKUX 3HAHWM JUIsl penieHus 3ajad B 00JacTu
OKpY’Karolel cpelbl, IJIAaHUPOBAHHE TIOCTYNKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIsl OKPY>KAIOIEH CpeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW U OOIIIECTBEHHOM MPAKTUKH, TOHUMAaHUE MaTeMAaTUIECKON
HayKH Kak cepbl 4eTOBEYECKON AEATEIbHOCTH, ITANIOB €€ pa3BUTHS U 3HAYUMOCTHU
JUISL pa3BUTHUS [IUBUJIM3AIIMH, OBJIaJICHUE SI3IKOM MaTEMaTUKU U MaTeMaTHYECKOM



KYJBTYpPOU KaK CPEICTBOM ITO3HAHUS MUPA, TOTOBHOCTb OCYLIECTBIIATH IPOECKTHYIO
Y UCCIIEIOBATEINIbCKYIO AEATEIBHOCTh MHANBUIYAIbHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

ITo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiiCTBUS

ba3oBble ornueckue aeiicTBU:

BBISIBIIAITb M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKKM MaTEMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOILIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHs TIOHATUN, YCTAaHABIMBATh CYHIECTBEHHBIN MPU3HAK KIacCU(UKAIUY,
OCHOBaHWsI JiJ1s1 0000IICHHS 1 CPAaBHEHHMSI, KPUTEPUHU TTPOBOIUMOTO aHAJIHN3a;

BOCIIpUHUMATh,  (opMymIupoBaTh H  TPEOOPA3OBBIBATH  CYKICHHS:
YTBEPAUTEIIbHBIE U OTPUIATENIbHBIC, EAMHUYHbBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIOMCHHUIX W YTBEPXKACHUAX, MpejiaraTb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEYUHIA;

JenaTh BBIBOABI C WCIOJB30BAHHEM 3aKOHOB JIOTHKH, JETyKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKITIOUSHHH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITENIHLHO JI0KA3aTEIHCTBA MATEMATUUECKUX YTBEPKICHUIM
(mpsiMBIC W OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAITUIO, IPUBOIUTE IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOIBI;

BBIOMpATh CMOCO0 peleHrus Yy4eOHOW 3amaud (CpaBHUBATh HECKOJIBKO
BapUAHTOB PEIIEHUs, BEIOUpPATh HanboJee MOIXOAIIUN C YIETOM CAMOCTOSITEIIBHO
BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTebCcKue 1eiiCTBUS:

WCITOJI30BaTh BOIPOCHI KaK MCCIIEIOBATECILCKHA WHCTPYMEHT ITO3HAHUS,
dbopMyMpoBaTh  BOMPOCH,  (GUKCUPYIOUIUME  MPOTUBOpEUYHEe,  MpoodsieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIOTE3Y, aAPTYMEHTHPOBATH
CBOIO TTO3UIIUIO, MHCHHC,

MIPOBOJIUTH CAMOCTOSITEIIEHO CIJIAHUPOBAHHBIN IKCIICPUMEHT, UCCIICIOBAHME
M0 YCTAHOBJICHUIO OCOOCHHOCTEM MaTeMaTHYeCKOro 00bEKTa, SIBIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXTy 00bEKTaMu, SIBJICHUSMH, TIPOIECCAMU;

CaMOCTOATENFHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NMPOBENCHHOTO  HAOJIOJMCHMS, HCCIICIOBAaHUS, OICHUBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIICHUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMIPOIECCa, a TakXKe BBIABUTATH
MIPETOJIOKEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c unopmanueii:

BBIBIIATH JASUIINTHI WHPOPMAIIUU, JaHHBIX, HEOOXOAUMBIX JIJII OTBETA HA
BOIIPOC U TSI PEIICHUS 3a]1a4H;
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BbIOMpaTh MH(POPMALIMIO U3 UCTOYHUKOB PAa3IMYHBIX THUIOB, aHAIU3UPOBATH,
CHUCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIUIO PA3TUYHBIX BUAOB U (PopM
IIPEJCTABIICHHUS;

CTPYKTYpUpPOBaTh MH(GOpPMAIUIO, MPEJICTaBIATh €€ B pa3Iu4HbIX (opmax,
WIUTIOCTPUPOBATH IpapuuecKH;

OLICHHBATh HaAEKHOCTD uHbOopMaIuu 1o CaMOCTOSITEIIBHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKAaTHBHBIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBHA

OOmenmne:

BOCIIPUHUMATH U (OPMYJIUPOBATH CYKIACHHS B COOTBETCTBUU C YCIOBUSIMU H
IEIAMU OOIICHUS, SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOYKY 3PCHHS B YCTHBIX
W THCHbMEHHBIX TEKCTaxX, JaBaTh IIOSCHEHHS II0 XOJYy peIIeHUs 3aJiauu,
KOMMEHTHPOBATH IMOJIYyUYCHHBIN pe3yJIbTar;

B XOJI¢ OOCYXJICHHS 3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAaeMOUW TEMHI,
poOJIeMBbl, pelaeMOl 3a7add, BBICKA3bIBATh HJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHMS, COIMOCTABIATh CBOM CYXIACHUS C CYXKICHHUSIMH IPYTHX YYaCTHUKOB
Jajora, oOHapyKUBaTh Pa3Myue U CXOJICTBO MO3HWIIHUKA, B KOPpPEKTHOU dopme
bopMyIUPOBAThH Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MIPEICTABIIATh PE3yJbTAThl PEIICHHS 3a/1aui, YKCIIEPUMEHTA, UCCIICIOBAHUS,
MPOEKTa, CaMOCTOSTEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3aaad
MIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHHU.

PerynsiTuBHbIEe YHHBEpPCAJIbHbIE YUeOHbIE AeiiCTBHS

Camoopranusanus:

COCTaBJISAThH IJIaH, AJITOPUTM PEIICHUS 3a/1aul, BHIOUPATh CIIOCO0 pelieHus ¢
Y4ETOM MMEIOIIHUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
1 KOPPEKTHPOBATh BAPHAHTHI PEIICHUH ¢ y4éTOM HOBOM MH(pOPMAITUH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJJIEKT:

BJIaJICTh ~ HABBbIKAMU  TO3HABATEIBLHONW  peduiekcuM  Kak  OCO3HAHUS
COBEPIIIAEMBIX JEUCTBUA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAAECTh
crioco0aMu CaMONPOBEPKHU, CAMOKOHTPOJS TpoIlecca M pe3yibTaTa perieHus
MaTeMaTHYECKOM 3aJ1auM;

MPEIBUAETh TPYJIHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUH 331a4H,
BHOCHUThH KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBICHATH MPUUUHBI
JOCTIDKCHUS I HEIOCTHIKEHUST PE3YJIbTaTOB JIEATEILHOCTH, HAXOAUTh OIIHUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAas 1€1TE€JILHOCTD:
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MOHUMATh M HCIIOJL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaTbHOU
paboOThl mTpu pemieHuH YYeOHBIX 3a7ad, NPUHUMATh IIeIb COBMECTHOU
NEATEeILHOCTH, TJIAHUPOBATh OPTAHM3AIIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUJIBI pabOT, IOTOBApPUBATHCS, 00CYKAaTh MPOLIECC U pe3yIbTaT padoThl, 00001IaTh
MHEHHUS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B TPyNMoOBBIX (opMax paboThl (0OCYyX)aeHUS, OOMEH MHEHHU,
«MO3TOBBIE MITYPMBD) U UHBIC), BBITIOIHATH CBOIO YaCTh PAOOTHI U KOOPIUHUPOBATH
CBOM JICUCTBUS C IPYTMMHU YI€HAMHU KOMaH/bl, OLICHUBATh Ka4e€CTBO CBOETO BKJIAa
B OOmUHA TPOAYKT MO KpUTEPUSM, CHOPMYIHUPOBAHHBIM  Yy4aCTHUKAMU
B3aMMOJICUCTBHUS.

HPEIMETHBIE PE3YJIbTATDBI

K xonmy oOyuyenuss B 10 kuacce oOydyaromuics TOJYYUT CIEIYIOUTUE
MpeAMETHbIE PE3yIbTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMMmbl Y4EOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOIO aHaJIU3a»:

Yucsia v BBIYUCTCHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHSIMHU: DPAIIMOHAIBHOE YHCIO, OECKOHEYHas
nepuoMyeckass JIpoOb, TMPOIEHTHI, HWPPAIMOHATFHOE YHCIO, MHOXECTBA
palMOHATIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb JCHCTBUTEIBHOTO YUCIIA;

NPUMEHSITh JIpOOM W TPOLIEHTHI ISl PEUIeHUsS MPUKIAIHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

MPUMEHSTh MPUOTKEHHBIC BBIUMCIICHUS, TIPABUJIA OKPYTJICHUS, IPUKUIIKY U
OLICHKY p€3yJbTaTa BEIYMCICHUM;

CBOOOJHO OMNEPHUPOBATH MOHSATHEM: CTENEHb C LEJbIM [OKa3aTeleM,
MCIIOJIB30BaTh MOJIXOASIIYIO (POpMY 3amucH JEHCTBUTENBHBIX YUCEN JJIS PEIICHUS
MPAKTUYECKUX 3a7a4 U IIPEICTABICHUS JAHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: apUPMETHUECKUN KOPEHb HATypajIbHOU
CTCIICHU;

CBOOOJ/IHO OMEPUPOBATH MOHATHEM: CTEIICHb C PAIIMOHATIBLHBIM MTOKA3aTEIEM;

CBOOOJIHO OINEpPUPOBATh MOHATUSMHU: JiorapudM 4YHCIa, JECATUYHBIC U
HaTypaJbHBIC JIOTApU(MBL;

CBOOOJTHO OTIEPUPOBATH TOHITHSAMHU: CHHYC, KOCUHYC, TAHT€HC, KOTAaHTCHC
YHCIIOBOTO apTyMEHTA;

ONEPUPOBATH MOHATUSIMU: APKCUHYC, APKKOCUHYC U apKTAHT€HC YKMCJIOBOTO
apryMeHTa.

YpaBHeHMs U HEPABECHCTBA:

CBOOOJTHO OIEPUPOBATH MOHITHAMHU: TOXKJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCUJIBHBIE YPABHEHUSI U YPABHEHHUS-CIIECTBUS, PABHOCUJILHBIE HEPABEHCTBA,;
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OPUMEHATHh pPa3IMYHbIE METOJbl PEIICHUs PALUOHAIBHBIX MU JPOOHO-
palMOHAIBHBIX ypPAaBHEHWH, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPaBEHCTB;

CBOOO/IHO OIEpUpOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepEeMEHHOMH,
MHOTOYJIEH C LENbIMU KO3 PUIEHTaMU, KOPHU MHOTOUJIEHA, IPUMEHATD JIEJICHUE
MHOTOWIEHa Ha MHOTOWIEH C OCTaTKoM, Teopemy be3y m teopemy Buera mis
pelIeHus 3a1ay4;

CBOOOIHO ONEpUPOBATH MOHATUSAMU: CHCTEMA JIMHEHHBIX YypaBHEHUH,
MaTpulla, ONpPENEeNUTEdb MaTpUlbl 2 X 2 W €ro TeOMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOWCTBA OMNpeAenuTess 2 X 2 Juisl BBIYMCIEHUS €ro 3HaueHus,
OPUMEHATh ONPEACIUTENN JUIsl PELIEHUST CUCTEMBbl JIMHEHHBIX YypaBHEHUM,
MOJIEJIMPOBATh peajbHbIE CUTYalluH C MOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IOMOIIBI0 MaTpUIl W OIpPEICIMTEIEH,
MHTEPIPETUPOBATH NIOJyUYECHHBIN PE3YJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHHMS
BBIPAKEHU;

BBIIIOJIHATH MPE0OPa30BaHUs YHCIIOBBIX BBIPAKEHUH, COAEPKAIMX CTENEHU C
palMOHAIBHBIM [T0KA3aTENIEM;

UCITI0JIB30BaTh CBOMCTBa Jorapudmon TUISL npeoOpa3oBaHus
Jorapu(pMUYECKHX BBIPAKECHHUI;

CBOOOJHO ONEPUPOBATh MOHATHSIMHU: HUPPALMOHAJIBHBIE, MOKa3aTeJbHbIE U
Jorapu(pMHUUECKre YpaBHEHUS, HAXOAUTh UX PELICHHS C IOMOILBIO PABHOCHIIbHBIX
NIEPEXOJ0B MIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;

IPUMEHSATb OCHOBHBIE TPUTOHOMETpHUUYECKHe (GOpMYJIIbl JUIsl TpeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BBIPAXKECHHI;

CBOOOJHO OMEPUPOBATH MOHSATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh  HEOOXOAuMble  (OpPMYJbl Ul  PEIIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIUPOBATh peajbHblE CUTyallMd Ha S3bIKE airedpbl, COCTaBJIATh
BBIDAKEHUS, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBUIO 3a/Jaud, MCCIEI0BaTh
MOCTPOEHHBIE MOJIEJH C UCTIOIb30BAHUEM alllapaTa aiareopsbl.

DyHKIUHN U TPAPUKHU:

cBOOOIHO ONEpPUPOBaTh MOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/1aHusl QyHKUUH,
B3aMMHO O0OpaTHble (QYHKIUU, Kommno3uuus GyHKUMA, Tpadux QyHKIUH,
BBITIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIIUI;

CcBOOOIHO OIEpUPOBaTh MOHATUSAMHU: 00JACTh OMPEAEICHUS U MHOKECTBO
3HaYeHUN QPYHKINUU, HYJIH QYHKIHH, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUPOBATh MOHATHSIMH: YETHBIE M HEYETHBIE (PYHKIMH,
nepuoInyecKkue (PyHKIIMU, MPOMEKYTKH MOHOTOHHOCTH (PYHKIIMH, MAKCUMYMBbI U
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MUHUMYMBbl (DyHKIIMM, HaumOoJblllee M HAMMEHbIIee 3HaueHHuEe (YHKIUU Ha
IPOMEXKYTKE;

cBOOOIHO ONEpPUPOBATh MOHATUSAMU: CTENCHHAs] (PYHKIHMS C HAaTypaldbHBIM U
LENbIM [OKa3zaTejaeM, rpapuK CTENEHHOM (YHKIMM C HATypaJbHBIM U LEJIbIM
nokasaresnemM, rpa@uk KOpHs N-0il CTeNeHW Kak (PyHKIHMHM OOpaTHOW CTENEHU C
HaTypaJbHBIM OKa3aTEeJIEM;

ONEpUPOBATh TOHATUSAMU: JHHEHHAs, KBaJpaTUUHas U APOOHO-IHHEWHas
(YHKIMH, BBIIOJHATH 3JIEMEHTAPHOE UCCIIE0BAHUE U TIOCTPOCHHUE UX TPAPUKOB;

CBOOO/IHO ONEpUpOBATh MOHATHSMM: IOKa3zaTeiabHas U JorapupmMuyeckas
(GYHKIMM, UX CBOMCTBA WU TrpaUKH, MCIONB30BaThb UX TpaUKHU ISl pELICHUS
YPaBHEHMU;

CBOOOZIHO OMEpUPOBATH TOHATUSAMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTB,
OIpeiesIeHue TPUTOHOMETPUUECKUX (PYHKIIUM YUCIOBOTO apryMEHTa;

UCIONIBb30BaTh rpauku (yHKUIUH JUId  HMCCIEAOBAaHUS IPOLIECCOB U
3aBUCUMOCTEN MPHU PEIICHUH 3aJa4y U3 APYIHMX yYEOHBIX MPEIMETOB U PEATbHON
KU3HU, BBIpAXaTh (HOpPMyJIaMH 3aBUCIMOCTH MEXy BETUIHMHAMU;

Havana mareMaTH4ecKOro aHajm3a:

CcBOOO/IHO ONEpUPOBATH NMOHATUAMM: apuMeTHyecKkas U TIeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETpUUECKasi MPOrPeCcCUsl, TUHEUHBIN U
AKCIIOHEHIUAIBHBIN poCT, (hOpMyJia CII0KHBIX IPOLEHTOB, HMETh MPEACTABICHUE O
KOHCTaHTE;

UCIIOJIb30BaTh MPOrPECCUU JJIsi PEIICHUs peaibHbIX 3aJad MPUKIATHOTO
XapakTepa,

cBOOO/IHO ONEPUPOBATh MOHATUAMU: NTOCIEN0BATENLHOCTD, CIIOCOOBI 3a/JaHUS
MOCJIEIOBATEIbHOCTE, MOHOTOHHBIE M OTPaHUYEHHBIE TMOCIEAOBATEIbHOCTH,
NOHMMAaTh OCHOBBI 3apOXKACHUS MAaTEMaTUYECKOro aHali3a KakK aHaiu3a
OCCKOHEYHO MAJIBIX;

cBOOO/IHO ONEPUPOBATh MOHATUSIMU: HENIPEPbIBHbIE (QYHKIMH, TOUYKH Pa3pbIBa
rpaduka GyHKIHMH, aCUMIITOTHI rpaduka PyHKIINY;

CBOOOHO OIEpHpOBaTh MOHATHEM: (GYHKIUS, HEMpEephIBHAS Ha OTpPE3Ke,
NPUMEHSATH CBOMCTBA HETIPEPHIBHBIX (DYHKIUI 7S pELIeHHs 3a/1a4;

CBOOOJHO OIEpUpPOBaTh TMOHATUSMHU: TIEpBasi U BTOpas MPOU3BOJHBIC
dbyHKIIMH, KacaTelbHas K Tpaduky QyHKINY;

BBIYUCTISATH MPOU3BOHBIE CyMMBI, TPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IBYX (YHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

WCIIOJIb30BaTh TEOMETPUUECKUI MU (U3MYECKUN CMBICT MPOU3BOTHOM IS
peleHus 3a1au.

MHoKecTBa M JIOTHKA:

CBOOOJHO  OMNEpPUPOBATH  MOHATUSIMU:  MHOXXECTBO, ONEpald  Haj
MHO>KECTBaMU;
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MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aIlIaparT Juisl ONMMCAHUs PEaJIbHbBIX
MIPOIIECCOB U SBJICHUH, IIPH PEIICHUU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CBOOOJHO OIEPUPOBATH MOHATUSAMH: OIPEACIICHHE, TEOpEMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOIO 00BEKTA, I0KAa3aTEIbCTBO, PABHOCUIILHBIC
YpaBHEHUS U HEPABEHCTBA.

K koniy oOyuenuss B 11 kJjacce 0Oy4yarOmIMICSd MOJYYUT CIEAYIOIIHE
npeaMeTHbIe Pe3ybTaThl MO OTIEIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTeMaTUYECKOr0 aHaTU3a»:

Yucaa 1 BBIYUCTCHUA:

CBOOOTHO OMIEPUPOBATH MOHATUSIMU: HATYPAJILHOE U 1IEJI0€ YHCII0, MHOKECTBA
HaTypaJIbHBIX W LENBIX YUCEN, UCIIOIb30BaTh NPU3HAKN JAECIMMOCTH LIENBIX YHCEIL,
HOJl m HOK nHarypanbHBIX 4yucen g pemieHus 3aAad, NMPUMEHSTb alrOpUTM
EBxnuna;

cBOOOIHO ONEpUpOBaTh IMOHATHEM OCTaTKa [0 MOMAYJIO, 3alMChIBAaTh
HaTypaJIbHBIE YHCIIA B PA3JIMYHBIX ITO3UIIMOHHBIX CUCTEMAaX CUHUCIICHHUS;

CBOOOJHO ONEpUPOBATh MOHATUAMH: KOMIUIEKCHOE YHUCIO M MHOXECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTAaBIATh KOMIUIEKCHBIE YMCIa B alreOpanyeckod u
TPUTOHOMETPUUYECKOH (hopMe, BBIMIOJIHATH apu(METUUECKUE ONEepaly ¢ HUMHU U
n300paxaTh Ha KOOPAUHATHOM IJIOCKOCTH.

YpaBHeHHS U HEPABEHCTBA!

CBOOOJHO ONEPUPOBATh MOHATHSIMHU: HUPPALMOHAJIBHBIE, MOKa3aTeJbHbIE U
jJorapu(pMHUUECKUe HEpPAaBEHCTBA, HAXOAUTb UX PELIEHUS C  IOMOILBIO
PAaBHOCHJIBHBIX IIEPEXOJIOB;

OCYILECTBISATh OTOOp KOpHEH TMpU pEHIeHUH TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOOJHO OMEpUPOBATh IMOHSATUEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO,
OPUMEHATh  HEOOXOAuMble  (OpPMYJbl Ul  PEIIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYNHOCTh YPAaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, NPPAMOHAIBHBIX, MIOKA3aTENbHBIX U
Jorapu(pMUUECKUX YpaBHEHHUI U HEPABEHCTB;

pemarb paloHaJIbHbIE, UppalrOHaIbHbIE, IIOKa3aTEeIIbHBIE,
jgorapupMUYeCKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPaBEHCTBA,
CoJIeprKalllie MOYJIM U TapaMeTphl;

OPUMEHATH TpaduyecKue METOAbI JJIsl PEeIlICHUs] YpaBHEHUI U HEpAaBEHCTB, a
TaKXke 3ajJlay ¢ napaMeTpamu;

MOJICJIUPOBATh pealibHble CHUTYalldd Ha S3bIKEe alnreOpbl, COCTABIATH
BBIPDAKEHUS, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBbI MO YCIOBHIO 3a/1a4H,
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UCCIIEIOBaTh IIOCTPOCHHBIE MOJENIM C HCIIOJBb30BAHUEM afmapara ajireOpsl,
UHTEPHPETUPOBATH NOJYUYECHHBIN PE3yJIbTaT.

DOyHkuuu U rpapuku:

CTPOUTHh TpaUKU KOMIO3ULIMU (QYHKIUI C TOMOIIBIO 3JIEMEHTapHOTO
UCCJIEJOBaHMSI U CBOIMCTB KOMITO3ULIUU ABYX (DYHKIIMIA;

CTPOUTBH F€OMETPUUYECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPAUHATHOM
IJIOCKOCTH;

CBOOO/IHO  ONEpPUpPOBaTh MOHATUSAMU: TpadUKU  TPUTOHOMETPUUECKHUX
byHKIU;

OPUMEHATh (QYHKIUM Ui MOJCIHUPOBAHMS U HCCIENOBAHUS PEaJIbHBIX
IIPOLIECCOB.

Havana maTeMaTH4ecKOro aHajmsa:

UCIIOJIb30BaTh NMPOU3BOIHYIO JUIsl UCCIIE0BaHUs (DYHKIIMM Ha MOHOTOHHOCTb
Y DKCTPEMYMBI;

HaXOJUTh HaOOJbIIEe U HAMMEHBIIEE 3HAUCHHS (DYHKIIMM HETPEPHIBHOW Ha
OTpE3KE;

UCIIOJIB30BaTh IMPOU3BOJHYIO ISl HAXOXKJICHHUS HAWIY4ylIero peuieHusl B
IIPUKJIAJHBIX, B TOM YUCIIE COLUAIBHO-3KOHOMUYECKHUX, 3a/1a4ax, JJIsl OPEIEICHUS
CKOPOCTH U YCKOpPEHUS Mpoliecca, 3aJaHHOro (popMysioi nin rpaduxkom;

CBOOOJHO OMNEpHUpPOBATh MOHATHSIMH: IE€pBOOOpa3Has, OMNpPEACIEHHBIM
WHTErpajl, HaXOAWTh IEPBOOOpA3HBIE AIEMEHTAPHBIX (PYHKIMHA M BBIYUCIATH
uHTerpai no gopmyne Hetotona-JleiOnuna;

HAXOAMTh IJIOLIAAM IUIOCKUX (GUTYp U 0OBEMBI TE ¢ MOMOUILIO UHTETpaa;

UMETh TPEJCTABICHUE O MATEMaTUYECKOM MOJCIMPOBAHUU HA IpUMEpPE
cocTaByIeHUs MU PepeHIINaTbHBIX YPaBHEHUN;

pemaTth MpPUKIAAHbIE 33a4l, B TOM YHUCJE COIMATbHO-3KOHOMUYECKOIO H
($u3NYECKOT0 XapakTepa, CpeCTBAMU MaTEMAaTUYECKOTO aHaIu3a.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U (undposbie)
n/n  TeM NPOrpaMmbl KounyecTBO 4acoB  o0pa3oBaTesibHbIE
pecypcsl
Konrpoabubie IlpakTuueckue
Bcero
padoThI padoThI
MHoxecTBO
JEUCTBUTEIIBHBIX YUCEI.
MHorousieHsl.
1 24 1

PanmonansHbie ypaBHEHUS U
HepaBeHCTBa. CHCTEMBI
JIMHEWHBIX YPABHEHUHN
OyHKIMH U TpadUKHU.
2 CrenenHast GyHKIIHS C 12 1
[eJIBIM TIOKa3aTesieM

Apudmernaeckuit KopeHs N-
OU CTEIICHH.

3 15 1
WppanmonansHblie
ypaBHEHHUSI
4 [TokazarenbHast QyHKIHS. 10 1
[Toka3zaTenbHbIe ypaBHEHUS
Jlorapudmuueckast pyHKIUS.
5 Jlorapupmuueckue 18 1
YpaBHEHHS
5 Tpuronomerpuueckue 99 1
BBIPQKCHUS U yPaBHEHHUSI
; [TocnenoBarenpHOCTH U 10 1
poTrpeccuu
3 HenpepbiBHbIE QYHKITUH. 20 1
[IpousBoaHas
9 [ToBTOpeHue, 060061IeHNE, 5 9
cucTeMaTH3alus 3HaHUH
OBUIEE KOJIMYECTBO 136 10 0
YACOB I10 ITPOI'PAMME
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11 KJIIACC

Ne  HaummeHoBanme
n/ pa3aesioB u TeM
n NpOrpamMmbl

Hccnenosanue

1 byHKIMH C
IIOMOUIBIO
MTPOU3BOIHOMN

HUHTETpal

IlepBooOpa3nas u

KoaunuyecTBO 4acos

Bcer  KoHTpoabH

0 ble padoThI
22 1
12 1

18

IIpakTHyeck
ue padoThbl

DJIEKTPOHHBIE
(uudgposrbie)
o0pa3oBaTe/ibH
ble pecypchbl



I'pacduxu
TPUTOHOMETPHYECK
3 X QYHKIIHAH. 14 1
Tpuronomerpuveck
ve HepaBEeHCTBA

HppauunoHansHsle,
IIOKa3aTeIbHbIE U
jorapupmMuUecKue
HEPABEHCTBA

Kommniekcurie
qucia

HarypanbpHble u
P 10 1
LeJIbIE YKCIIa

Cucremsl
panMoOHAIbHBIX,
HMppAIMOHAIBHBIX
IMOKAa3aTeNbHBIX U

12 1

JorapuMuIecKux
YpaBHEHUU

3agaud ¢
rnapameTpamu

[ToBTOpEHME,
000011IeHHE,
CHCTeMaTH3amus
3HAHUH

OBILIEE KOJIMYECTBO
YACOB 10 136 10 0
I[TPOTPAMME

16 2

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IUVIAA YYEHUKA:

» Marematuka. AnreOpa 1 Hadaia MaTreMaTuieckoro ananmsa, 10 kmacce/ Mepainsk
A.T"., Homuposckuii /[.A., ITonsikoB B.M.; mox penakiueit [Togonbckoro B.E.,
OO011ecTBO C OTPaHUYCHHONW OTBETCTBEHHOCTHIO M3 1aTeNbCKHA LICHTP
«BEHTAHA-T'PA®y; Axunoneproe obmectBo «M3natensctBo «IIpocserieHuey
* Maremaruka. Anredpa 1 Hayana MaTeMaTu4ecKoro ananusa, 11 kmacce/ Mepainsak
A.I'., Homuposckuii [I.A., ITonsikoB B.M.; nox pegakuueii [Togonsckoro B.E.,
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OO0111eCTBO ¢ OTPaHUYEHHONW OTBETCTBEHHOCTHIO M31aTENbCKUI LEHTP
«BEHTAHA-T'PA®y»; AkunonepHoe oomectBo «M3narensctBo «IIpocBemieHne»

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA:

AnreOpa v HadyaJla MaTeMaTUYECKOro aHanu3a, 10 kimacc Meroauueckue
pekoMmeHaamu K yueonuky A. I'. Mepsnska, JI. A. Homuposckoro, B. b.
[Tonsikoa 2-e uznanue, crepeorunHoe Mocksa «IIpocsemenue» 2023
AnreOpa v Ha4yaJla MaTEMaTUYECKOTo aHanu3a, 11 kimacc Meroauueckue
pekomenaanuu K yueOuuky A. I'. Mepainska, 1. A. Homuposckoro, B. b.
[TonsikoBa 2-e u3nanue, crepeotunnnoe Mocksa «lIpocsemenue» 2023
[Mabynun M. U.,Tkauésa M. B., ®&nopora H. E. u ap. AnreGpa u Hauana
MaTEMATUYECKOr0 aHan3a. Junaktnaeckue marepuansl. | Oknacc.
VYriy0n€HHbIN U 0a30BBI YPOBEHbD.

TkauéBa M. B., ®énopoa H. E. Anre6pa n Hayaia MaTeMaTU4e€CKOTO
ananu3a. Tematuueckue TecThl. 10 kiacc. ba3oBsliii U yriayOnEéHHBIM
YPOBHH.

®énopona H. E., Tkauéra M. B. AnreOpa u Hadana MaTeMaTHYECKOTO
aHanuza. Meronuueckue pekoMenaanuu, 10 kiacc .

[[Tabynun M. U., Tkauéra M. B.,®énoposa H. E. u ap. Anre6pa u Hayana
MaTEMATHYECKOr0 aHan3a. Junakrnaeckue marepuansl 1 1kmnacc.
VYrnyOnéunsiii 1 6a30BbIi YPOBEHB

Tkauéra M. B. AnreOpa u Hauajia MaTeMaTUYECKOTO aHAJIU3A.
Tematuyeckue Tectsl 11 kiacc. ba3oBblit 1 yriryOI€HHBIA YPOBHHU.
®énopona H. E., Tkauéra M. B. AnreOpa u Hauana MaTeMaTHYECKOTO
aHanmu3a. Metonuueckue pekomenaanuu, 11 kmacc.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
UHTEPHET:

http://fipi.ru/ (caiit DUIIN);

https://ps.1sept.ru/ (caiit rasets! «IlepBoe CEHTAOP»);
http://school-collection.edu.ru/

http://kvant.mccme.ru/ (Hay4HO-TIONYJISIPHBIN (PU3HKO-MATEeMaTUICCKUN

xKypHan «KBaHt»);

http://lib.mexmat.ru/books/3275 (amexTpoHHas OMOIHOTEKA

[ToneunTenbCcKOro coBeTa MEXaHMKOMATEMaTHYECKOTO (paKyIbTeTa
MOCKOBCKOT0 rocy1apCTBEHHOTO YHUBEPCUTETA).

https://uchi.ru/teachers/classes

https://www.time4dmath.ru/egeprof
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http://fipi.ru/
https://ps.1sept.ru/
http://school-collection.edu.ru/
http://kvant.mccme.ru/
http://lib.mexmat.ru/books/3275
https://uchi.ru/teachers/classes
https://www.time4math.ru/egeprof

https://edu.skysmart.ru/login?returnUrl=https:%2F%2Fedu.skysmart.ru%2Ft
eacher%2Fhomework%2Ffukusukine

https://math100.ru/ege-profil2023/

https://math-ege.sdamgia.ru/
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