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1 MACIIOPT PABOYEN ITPOT'PAMMBI JJUCHUTTIJIAHBI
MatemaTuka

1.1 ObaacTh npuMeHeHHs1 padoyeil MPorpaMmbl

[TporpamMma aucuuIIMHbBl MareMaTuka AESITEIbHOCTH SIBISETCS 4YacTbl0 00pa3oBaTENIbHOMN
IIPOrpaMMbl IIOJATOTOBKU CHELUAINCTOB CpeaHEero 3BeHa B cooTBeTcTBUU ¢ PI'OC no crenuanbHOCTH
CIIO 38.02.06 ®unaHchl, yTBEepKIeHHOTO npukazom MunoopHayku Poccun ot 05 deBpans 2018 roga
Ne 65.

Pabowas mporpamMma IUCHMIUIMHBI ~MaremaThka MOXKET OBbITb  HCIOJBb30BaHA B
JIOTIOJTHUTEIILHOM TPO(QEeCcCHOHATBHOM O00pa30BaHUM (B MPOrpaMMax MOBBIMICHUS KBaTU(UKALUU U
MEPENnoArOTOBKH) U MPO(EeCCHOHATBFHON MOATOTOBKE 10 HAMpPaBIEHUSAM MOJATOTOBKH, CIIEIHUAIBLHOCTIM
u pabounm npodeccusim CIIO, BxoasmuM B coctaB ykpynHeHHO# rpymmbl 38.00.00 DxoHOMUKa |
yIpaBJICHUE.

Pabouas mporpaMMa JUCHUIUIMHBI MOKET OBITh aJaNTHpPOBaHA JUIsl OOyYEHUs HWHBAJIUAOB U
JU1 C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 310POBBSI.

1.2 MecTo AMCHUILUIMHBI B CTPYKTYpe MPOrpaMMbl MOATOTOBKH CIENHAIMCTOB CPeIHEro
3BeHa: yyeOHas JUCHUIUIMHA MareMaTuka BXOJUT B MaTEMaTUYECKUN U OOIIMK €CTEeCTBEHHOHAYUYHBIN
LUK U aBisteTcd aucuumminaon EH 01.

1.3 lleau u 3a7a4u JUCHUIIMHBI — TPeOOBAHMS K pe3ybTaTaM OCBOEHUS] TUCIHUILIUHBI
Maremartuka:

B pesynbpraTe ocBoeHUS AMCUMITIIMHBI MaTeMaTuka 00yJarouiics T0JKEH YMETh:

— pemiath NpUKIaTHBIC 337a4U B 00JaCTH MPodhecCHOHATBEHOM JesITebHOCTH.

B pe3ynbraTte 0cBOSHMS JUCHUIUIMHBI 00yYarOIUIACS TODKEH 3HATh:
— 3Ha4YeHUe MaTeMaTUKU B MpodeccuoHanbHOM nesrenbHocTH U npu ocBoenun OI1 CITO;

— OCHOBHBIC MAaTEMaTHYCCKUEC MCTOJAbl PCHICHUA  IMPUKIAAHBIX 3ada4 B obOacTu

npodecCHOHATLHONIeITeThHOCTH;

— OCHOBHBIC HNOHATHA W MCTOAbI MATEMATHYCCKOI'O aHaJin3a, IlHCKpGTHOfI MaTC€MaTHKH,
JIMHENHON anre6p1;1, TCOPHU KOMIUICKCHBIX YHCCII, TCOpPUU BCPOHTHOCTCﬁ U MaTeMaTH4eCKoi

CTaTUCTHKH;

— OCHOBBI MHTETPAJILHOTO U TU(PepeHInanbHOr0 HCUNCIICHHUS.



1.4 Pe3yabTaThl 0CBOCHHS POrPaMMbl ANCHUILINHBI MaTeMaTHka.

Pe3y.]'II>TaTOM OCBOCHUA IIPOTrpaMMbI yqe6H0171 JAUCHUITIIMHBI MarteMaTHKa SIBIISICTCS OBJIaICHHUEC

obyuarontumucs oommmu (OK) u npodeccnonansabivu (I1K) kommereHusaMu:

Kon HaumenoBanue pe3yJjibTaTta 00y4eHHs

OK 1 BriOupats criocoOsl pereHus 3a1a4 npoQecCHOHANBHON e TeIbHOCTH TIPUMEHUTEIHLHO
K pa3iMYHbIM KOHTEKCTaM;

OK 02 OcyIecTBIATh MOUCK, aHAINU3 U HHTEpIpeTannio HHpopMamuy, HeoOX0AUMOHN IS BBITOTHEHHUS
3a7a4 Ipo(hecCHOHATIBHOM IesITeTbHOCTH

OK 11 Hcnons3oBath 3HAHUS o ¢dbunaHcoBoit IrPaMOTHOCTH, IJIAHUPOBATh
MpeaNPUHUMATEILCKYIO IeATEIbHOCTh B podecCHoHaIbHOU chepe

MK 1.1 PaccuuThIBaTh MOKa3aTeNn MPOEKTOB OFOKETOB OrokeTHOU cuctembl Poccutickoiit denepannn

K 1.3 OcyIiecTBIAT, KOHTPOJb 32 COBEPIICHHEM OIepaIfii cO CpelcTBaMu OIOKETOB OFOKETHOM
cucteMsbl Pocculickoit @enepanuu

K 1.4 CocTaBnATh IJIAHOBBIE JIOKYMEHTHl TOCYJAapPCTBEHHBIX M MYHHULUMANBHBIX YUYPEKIACHUA U
000CHOBaHUS K HUM

K 1.5 Ob6ecrieunBath (YMHAHCOBO-IKOHOMUYECKOE COMPOBOXKIICHUE JCATSIBLHOCTH 10 OCYIICCTBICHUIO
3aKyHOK AJIsl TOCYJapCTBEHHBIX M MYHUIMIIAIBHBIX HYXK]

K 2.1 Onpenenars HaIOroBYIO 0a3zy, CYMMBI HAJIOTOB, COOPOB, CTPaXxOBBIX B3HOCOB, CPOKH MX YILTATHI
U CPOKH IIPEACTaBJICHHsI HAJIOTOBBIX ACKJIapalyii U pacueToB

K 2.2 ObecnieunBaTh CBOEBPEMEHHOE W TIOJHOE BBIMOJIHEHHE O0S3aTENbCTB MO YIUIATE HAJIOTOB,
cOOpPOB M JApPYrux 0O0sI3aTEJbHBIX IUIATEXKEH B OFOJKETHI OMOJKETHON cucTeMbl Poccuiickoit
denepannu




2 CTPYKTYPA U COAEP)KAHUE JUCHUITVINHBI

2.1. O6beM JUCHUNJIMHBI U BUAbI YUeOHOH padoThl

Bun yueoHoii padoThbl

Oovem uacoe

HToro yuedoHoii Harpy3ku (BKJI04Yasi CAMOCTOSITEILHYIO) 72
O0s3aTeIbHAsA Ay IUTOPHAsSE Y4eOHAsi Harpy3Ka (Bcero) 60
B TOM YHCIIE:
JIEKIUH 28
[IPAKTUYECKUE 3aHATHUS, 32
B TOM 4YHCJIe B (hopMe NPAKTUUIECKON TOATOTOBKH 30
Ilpomesicymounan ammecmauusn 6 ¢hopme 3K3ameHa 12




2.2. TemaTH4yecKHi NJIaH U coJieprKaHue Y4eOHOH TuCHMILIMHBI MaTeMaTHKa

HaunmenoBanme DopmupyemMbie
ConepaxaHue y4eOHOro MaTepuasia, NPaKTHYECKHe 3aHATHS, CAMOCTOsITeJIbHasI padoTa 00y4aronuxcs OoBbem
pa3/iesIoB H TeM KOMIIeTeHIIUH
4acoB
1 2 3 4
Pazpnen 1. 19
Jluneininan anzeopa
Tema 1.1. Martpuripl, oniepanny Hag HUMH. OTIpeIeNuTeI MaTPHL], UX CBOWCTBA U BHIYHCIICHHUE. 2 OK 1, OK 02,
Inemenmot tuneinoi | CHCTEMBI IBYX U TpeX JIUHEHHEIX ypaBHeHuil. PopmMynsl Kpamepa. OKI11.TIK 1.1 -
) .
anzeopot CucTeMsl [BYX U TpeX TMHEHHBIX ypaBHeHui. MeTo [aycca pelieHus CHCTEM JIMHEWHBIX YPaBHEHHIA. MK 1.5.TIK 2.1
ObparHas matpuria. Penrenue cucreM ypaBHEHHI MaTpHYHBIM MeToioM. Panr matpunpl. Teopema Kponekepa — Karmemm. HI& ) o
IIpakTuyeckne 3aHATHS 6 )
Buns! matpur. CioxeHne, BBIUUTaHNE, YMHOKEHHE MaTpULl. Y MHOKEHHE MAaTPHUIIBI Ha YUCHO. TpaHCTIOHUPOBaHUE MaTPHIL.
Onpenenurenu MaTpull. OnpeaeanTe I BTOPOro, TPEThEro, CTapIIuX MOPSAIKOB, X CBONCTBA. BeuucneHue onpeaenuTeieH.
MertoJ «TpeyroJabHUKOB». MUHOPBI, airedpaniecKue AOMoIHeHus. Pa3noxkeHne onpeaenuTes moieMeHTaM KaKkoro-a100
psina.
Pemenne cucreM TMHEHHBIX YpaBHEHH C TOMOIIBI0 00paTHO# MaTpuibl. Panr marpumer. Meton Kpamepa. Metox 'aycca.
CamocTosiTeapbHasi padora mo pazgery 1: 2

—  BBINOJIHEHME JOMAIIHUX 33aHAH ¥ HOATOTOBKA K MPAKTUYECKUM 3aHATHSM
—  MOATOTOBKA K KOHTPOJILHOI paboTe
—  HoAroToBka pedepara’

Koncyabpramuu no pasgery 1
IIpumepHasi TeMaTHKA BHEAYAUTOPHOI caMOCTOSTEIbHOIT padoThI Mo pa3gery 1:

Pewienue nuHeiiHbIX ypaBHEHUI U HEpaBEHCTB. Perienne cucTeM JMHEHHbIX HepaBeHCTB. Pelenue cucrteM IByX JUHEHHBIX
YpaBHCHHI C JBYMs HEHU3BECTHBIMH Pa3IMYHBIMH METOIAMU: TPaQHUUSCKIM, CI0KCHUS, BBHIPAKECHHS OJHOH NEepeMEHHOM

4epes Ipyryro.

Pemenne 3a/1a4 Ha BBIIOJHECHUEC PA3JIMYHBIX onepaunﬁ HaJg MaTpulaMu: CJIIOKCHUSA, BbBIUYUTAHUS, YMHOXKCHUS MATPHUIL;
YMHOKCEHU MAaTPHUIl HA YUCJIO; TPAHCIIOHUPOBAHUE.

OTBICKaHNE BCEBO3MOKHBIX MHWHOPOB U anre6pa1/1qecxnx I[OHOJ'IHGHI/Iﬁ DJICMCHTOB OIIPEACINUTEIIA.
Pemenne 3aJla4 Ha BBIYHUCJICHUC OHpeHCJ’IHTeJ’Ieﬁ BTOPOT'O, TPETHET'O U BBICIIUX NOPAAKOB PA3TMYHBIMHA crocodamu.

Pemenne cucrem AByX M Tpex IHHEHHBIX ypaBHeHui. Merton Kpamepa. Metox I'aycca. Pemenue cucrem aMHEHHBIX
YpaBHEHHH C TOMOIIBI0 00paTHON MaTpHIbl. PaHT MaTpHIb!.

3aaun MPUKIIATHOTO XapakTepa MpOoQPpeCCHOHANBHON HAMPABICHHOCTU. [IOHATHE MAaTEMaTHYEeCKOrO MPOTrPaMMHUPOBAHUS.
MaremaTtnueckas MoJenb 3a7a4i KaKk OTPaKEHHE MCXOJHON SKOHOMHUYECKOW CUTyalluM B BUJC ypaBHEHUH, HEPABEHCTB,
mudp, QyHKIHAN U T. 1.




HpOCTeﬁmHe TIPUIJIOKCHMS HCONIPCACIICHHOTO MHTEI'paJia.

3ajaya o IuIoa M KpUBOJIHHEtHOH Tpaneunu. OnpenenenHslil naTerpan. @opmyna Helorona-JleiOnuna.

Paznen 2. 41
Dnemenmol mamemamuueck020 ananu3a
Tema 2.1. KommmekcHple uwmcma. HMx w3o0pakeHWe Ha YHCIOBOW INIOCKOCTH. Momynmb, apryMeHT, anreOpandeckas, 4 OK 1, OK 02,
Komnnekchnvle uucna | TpUTOHOMETPUYECKAs U ITOKA3aTeNbHAs (POPMBI KOMIUIEKCHBIX YHCEIL. OK 11,TIK 1.1
KomrmiekcHble uncna. Anredpandeckue onepanuy HajJi KOMIUIEKCHBIMU YHCIaMH, BRIPQ)KEHHBIMHU B Pa3HbIX (popMax. —IIK 1.5, IIK
6 2.1, 1IK2.2
IIpakTHnyeckune 3aHATHSA
KommnekcHble umcnma. Mx u300pakeHMe Ha YHUCIOBOW IUIOCKOCTH. MoJIynb, apryMeHT, aireOpandeckas,
TPUTOHOMETpHUUECKas 1 OKa3aTenbHast (JOPMbI KOMIUIEKCHBIX YHCell. ANredpandyeckue orepanny HaJl KOMILIEKCHBIMH
YHCIaMU.
Tema 2.2. [Ipenen uncnoBoit mocnenoBarenpbHOCTH. [Ipenen GpyHKII. 4 OK 1, OK 02,
Dnemenmul 3aja4ym, NMPUBOIMAIIME K IMOHATHIO NMPOU3BOAHONW (yHKumMu. OmpeneneHue Npou3BoaHON. [Ipou3BOAHBIE OCHOBHBIX OK 11,TIK 1.1
ougppepenyuanvrozo | dneMEHTApHBIX QyHKUUIL. _IIK 1.5. TIK
ucuucnenus [paBuna nuddepenuuposanus. [IponsBonHas cinoxuol (yHkuuu. [IponsBoaHsle BeicMX TOpsaAkoB. Juddepeniman 21 HK, 29
(bYHKIHH, €0 TEOMETPUIECKUI CMBICI. o )
[Ipunosxxenust npon3BogHON. ['eomeTprueckre NpuioKeHs MPOM3BOIHOM: 3a/1a4l Ha KacaTelbHYIO.
[punoxenns npomsBogHoi. VccmenoBanne (yHKIHH Ha MOHOTOHHOCTB, JKCTPEMYM, MEPErud, HaIU9YHE ACHMIITOT.
Ioctpoenwue rpadukoB GyHKIUH. 3ama9n Ha HAXOXKACHUEC HANOOIBIINX ¥ HANMCHBIINX 3HAUYCHIH BEITNIHH.
Ou3HYecKue IPII0KEHHUS MPOU3BOTHON: CKOPOCTh, YCKOPCHHE.
IpakTuyeckue 3aHATHA (MPodeccHOHATbHO-OPHMEHTHPOBAHHOE) 10
OmnpenencHre TNPOW3BOAHOW. PemeHnme 3amad Ha OTHICKaHWE TIPOW3BOJHBIX OCHOBHBIX JJIEMEHTAPHBIX (DYHKIUH:
CTCTIEHHOH, TPUTOHOMETPUYECKUX, OOpATHBIX TPHUTOHOMETPHYECKHX, IOKa3aTeNbHOW, Jorapudmmdeckodl. IlpaBmia
muddepeHInpoBaHUS CyMMBbI, TPOM3BEICHUS, YACTHOTO (DYHKIMH.
[MonsiTue cnoxHo GyHKIMH. PenieHue 3aa4 Ha HAXOX/IEHUE TIPOU3BOJIHOM CII0KHOM QyHKIMH. [IpON3BOIHBIE BBICHIMX
TIOPSIIKOB.
[IpunoxeHnss MPOU3BOTHON: ypaBHEHHE KacaTelIbHOH, MpOBEACHHOW K rpaduky (YHKIUH B JAHHOH TOYKE, YIIIOBOH
ko3 duumenT kacarenpHOI. VccrnemnoBanwe (GyHKIHMH Ha MOHOTOHHOCTB, SKCTPEMYM, IE€pPerud, HaJudue acHMITOT.
IToctpoenue rpagukoB HyHKIHH.
IIpunoxenns Mpom3BOAHOW. 3alaud HA HAXOXKACHHWE HAMOONBIINX M HAWMEHBIIUX 3HAUYeHWH BenndunH. Pusndeckue
TIPHIIOKEHUS IPOU3BOTHON: CKOPOCTh, YCKOPEHHE.
3aaun MPUKIAIHOTO XapaKkTepa Npo(eccHoHalbHOI HalpaBICHHOCTH: 3HAKOMCTBO C YHCIEHHBIMHU METOJIaMU PEIICHHS
9KCTPEMANIBHBIX 33J[a4 C OrPaHUYEHHUSAMH, T. €. 3aJ1a4 Ha KCTPEMyM (YHKIMU C OTPAaHMYCHUSIMU Ha 00JIaCTh U3MEHEHHUS
nepeMeHHBIX. [IoHsITHE MeTo/1a ONTUMU3AIMH [IPY PELICHUH 33/1a4 3KOHOMHHU PECYpPCOB (BBIOOP pecypcocOeperarommx
TEXHOJIOTHH, COCTaBJICHUE CMECEH, paCKpO MaTepralioB), IPON3BOICTBEHHO-TPAHCIIOPTHBIX U APYTHUX.
Tema 2.3. WurerpupoBanne u auddepeHiupoBaHie — B3aUMHO oOpaTHbIe omepanuu. [loHsATHE mepBoOOpasHOW (GyHKIUM. 4 OK 1, OK 02,
dnemenmol HeomnpenenenHsliit HHTETpal: onpezeneHne, cBoiicTra. Tabmua HHTErpaios. OK 11, TIK 1.1
UHMEZPAIbHO20 OCHOBHBIE METO[bl MHTETPUPOBAHMS: HENOCPEICTBEHHBIN, METOJ 3aMEHBbl NEpEeMEHHOMH, o JacTsaMm. MHTerpupoBaHue TIK 1.5, TIK
ucuucnenus HEKOTOPBIX TPy (PYHKIUH. 21 TIK 2.2




MeTox 3aMeHBI TepeMeHHOH 1 HHTETPUPOBAHHUE IO YaCTSIM B ONIPECICHHOM HHTETpae.

I'eomeTpuueckre NPHUI0KEHHS ONPEAEICHHOT0 HHTETpaja: BEIYHUCIICHHE IJIOIAAN INIOCKOH (UIYpBI, JUIMHBI IyT'H, 00beMa
Tena Bpauienus. Gunueckue NPUI0KEHUs ONPeeTICHHOro HHTerpaa.

3amauu MpUKIAJHOTO XapaKTepa NpoQecCHOHANBHONW HAIPABICHHOCTH.

10
IIpakTnueckune 3aHATHSA

Heonpenenennsiii naTerpan. [IpumeneHne Tabaubl OCHOBHBIX HHTETPAIOB M CBOMCTB HEONIPEIEICHHOTO HHTErpasa st
OTBICKaHHSI MHOXKECTBA IIePBOOOPa3HbIX (QyHKIHMHA. VIHTErpupoBaHKe HETIOCPEICTBEHHOE 1 METOJJOM 3aMEHBI IIEPEMEHHON.

WuTerpupoBanue mo 9actsaM. VHTerpupoBaHUe HEKOTOPHIX Tpynn QyHKIWA. IHTETprpoBaHNe paliMoHaIFHON IPOOH.
[Ipunoxenus HeonpeAeICHHOIO0 HHTErpana.

Pemenne 3a1a4 Ha BRIYHCIICHUE ONpeAeTiecHHOro nHTerpaita. ®@opmyna Hetorona-Jleionnmna. ['eomeTpudaeckue u
(u3nUecKye MPUIOKEHUS ONPEAEICHHOT0 HHTErpaa.

CamocTosiTesibHAsi padoTa Mo pasneny 2: 2
- BBIITIOJIHCHUE NOMAITHUX SaHaHHﬁ 1 IOATOTOBKA K MPAKTUYCCKHUM 3aHATUAM
—  TOATOTOBKA K KOHTPOJBbHOU paboTe

—  HOIroToBKa pedepara’

Koncyabramuu no pasueiry 2

TemaTnka BHeayAMTOPHOI CAMOCTOSITENILHOI paGoThI 0 pa3zaeny 2:

Pewrenue 3a1a4 Ha MHTErPUPOBAHKE: HENIOCPEACTBEHHOE, METOOM 3aMEHbI IEPEMEHHOI, 110 yacTaM. HTerpupoBanue
NPOCTEHIINX PALMOHANBHBIX APOOei. MeTo 1 HeornpeaeIeHHbIX KO GHUIHEHTOB.

Pemenne 3a1a4 Ha IPIMEHEHHNE HEOIPEEICHHOTO HHTETpajla: BOCCTAHOBIICHHE (YHKINH T10 U3BECTHON MPOM3BOJHOM HITH
muddepeHnnanry npy 3aJaHHBIX HAYAJIBHBIX YCIOBUX; HAXOXK/IEHUE YPABHEHHMS JINHHUH, €CITH N3BECTEH YTIIOBOM
K03((UINEHT KacaTeJbHOH B KQXIOH ee TOUKe; O MPSMOJIMHEHHOM JBIKCHUH TOUKH H Ap.

Pemenne 3a1a4 Ha BbIYUCJIICHUEC JJIMHBI AYTU IUTOCKO# KpI/IBOﬁ; pa60TI)I HepeMeHHOﬁ CHIJIBI; CUJIbI JAaBJICHUS XXUAKOCTH C
MOMOIIBIO ONPEACIICHHOTO UHTCTpaia.

HpI/IMGHeHI/IC YHUCJIICHHBIX METOJ0B IIPU PECIICHUU NPUKIIAAHBIX 3a/1a4, B TOM YUCJIC HpO(i)eCCI/IOHaHLHOI\;I HaIlpaBJICHHOCTH.

Paszaea 3. 24
Dnemenmol OUCKPEMHOU MAMEMAMUKU, MEOPUU 8EPOAMHOCHEN U MAMEMAMUYECKOU CHAMUCIUKU

Tema 3.1. DNeMEeHTHI TCOPUH MHOKeCTB. brHapHBIE OTHOIICHHUS. AreOpa BEICKa3bIBAaHHIA: OTICPAIIH, POPMYIIBI aITeOphI 4 OK 1, OK 02,
Dnemenmol BbICKa3bIBaHU. TaOmuipl uCTHHHOCTH. [loHATHE ByneBBIX QyHKITHIA. OK11,TIK 1.1
OUCKpemHoil OnemeHTs! KOMOMHaTOpHKH. llepectaHoBky, pasmermieHus, codetanus. CoOpTus M ux kiaccupukamus. Kimaccuaeckoe _IIK 1.5. TIK
MamemMamuxku u ompejieieHne BepoATHOCTH. YactoTa coObiTHA. CTaTHCTHYECKOE OMpENETIeHHe BEPOSTHOCTH. Anredpa COOBITHIA. 21 HK’Z 5
meopuu TeopeMbl o '
eeposamnocmeil CIIO’KEHUS K YMHOKCHHS BEPOSITHOCTEH.
CrnygaiiHbIe BeMUIUHBL. J{MICKpeTHAs 1 HepephIBHAS CITydaifHbIe BEIMIUHBI, HX YHCIIOBEIC XapaKTePUCTHUKU:
MaTeMaTHUUECKOE 0XKHUJIaHUE, TUCTIEPCHSs, CPEIHEE KBAAPATUUECKOE OTKIIOHEHHUE.




IpakTnuyeckue 3aHATUSA (MPOPecCHOHATBHO-0PUEHTHPOBAHHOE)

Pemenue norudeckux 3amad C IOMOIILIO anre6p1>1 BBICKA3bIBAHUI. DJIEMEHTEI KOM6I/IHaTOpI/IKI/I. Pemenue 3amau Ha
Ppa3JIMYHbIC BUIBI COCIUHCHUIL: NEPECTaHOBKU, pasMCIICHUA, COUCTAHUA. Pelienue 3amad Ha HaX0XKJIEHUE KJIACCUUECKOM
BEPOATHOCTH CO6BITI/I$[, OMPE€ACICHNE YaCTOCTH, CTaTUCTHICCKOU BEPOSATHOCTH.

TeopeMbl ClIOKeHHS M YMHOXKEHUS BeposATHOCTeH. [IprmMeHeHue GopMynbl MOTHOH BeposTHOCTH M (dopmyisl baiieca.
JluckpeTHass W HENpEepbIBHAS CIIydailHble BEIWYHMHBI, WX YHCIOBBIE XapaKTEPHCTHKH: MaTEMaTHIECKOE OXXHIAHUE,
JVICTIEPCHS, CPEHEE KBAPAaTHIECKOE OTKIOHEHHE.

10

Tema 3.2
Onemenmut
Mamemamuueckou
cmamucmuKu

Maremaruueckasi CTAaTUCTHKA. [ eHepanbHasi COBOKYITHOCTb M BBIOOpKa. Pernpe3eHTaTHBHOCTD BHIOOPOYHOM COBOKYITHOCTH. 4
Bapuaunonnstit psin. [Hoauron. I'mcrorpamma. O6paboTka craTucTHYECKUX NaHHBIX. CpenHsis apudmeTnieckast BHIOOPKH,
BBIOOPOYHAs IUCTIEPCHSL, APYTHE XaPAKTEPUCTUKU BAPUALIMOHHOTO psijia.
[IpuMeHeHHe 53JIEMEHTOB MAaTEMaTW4eCKOHW CTATHCTHKM TIPH PEHNICHHH IPUKIAJHBIX 3aJad, B TOM YHCIE,
npo¢eCCUOHATBHOM HAPABJICHHOCTH.

8
IIpakTHyeckue 3aHATHS
Pemenue 3aga4 Ha MOCTPOEHKE BAPHALIMOHHOTO PsiJia, OCTPOSHHE MOJMIOHA U 'UCTOrpaMMbl. HaxoxieHne BEIOOPOUHBIX
XapaKTEepUCTUK BapHAllMOHHOTO psa, MOJbl, MEIMaHbl, pa3Maxa BapbUpOBaHUs, Kod(duiMeHTa Bapuanuu MO
3aJlaHHOMYpacIpeIeIeHUI0 3HAaU€HUH CTaTUCTUYECKOT0 TIOKa3aTes.
KonTtpoasnas padora 1o pazaeny «JIeMEHTHI IUCKPETHOM MaTeMaTHKH, TCOPUU BEPOSITHOCTEH N MaTeMaTH4ecKOn 2
CTaTHUCTHKI
CamocrosTesibHas padoTa 1o pasaeny 3: 6

—  BBINIOJIHEHHE JIOMAIIHUX 33JJaHUi U TIOATOTOBKA K MPAKTUYECKUM 3aHATUSIM
—  TOJrOTOBKA K KOHTPOJIHOH paboTe ¥ MPOMEKYTOYHOM aTTecTalny (3K3aMeHyY )
—  moaroroeka pedepara”

KoncyabTanum no pasgeiy 3 U K 9K3aMeHy
TeMaTnKa BHeAyIHTOPHOH CAMOCTOSITEILHON PadoTHI MO pa3zaerny 3:

Pemenne mormueckmx 3amad C TMOMOIIBIO anreOpbl BBICKA3bIBaHWH. bBymneBbl ¢yHKIuU. [IM3BIOHKTHBHBIE U
KOHBIOHKTHBHbIE HOpMaJIbHbIE ()OpPMBL. Pelienue 3aja4 Ha pa3iuyHbIE BUJBI COSIMHEHHH: IIEPECTaHOBKH, pPa3MELICHUs,
coueTaHusl.

OtpaboTKka TOHATHA CyMMBI W TPOM3BEICHHS COOBITHH. PemeHme 3amad Ha TPUMEHEHHE TEOPEM CIOXKEHHUS U
YMHOXEHUS BEPOSTHOCTEH JUII COBMECTHBIX M HECOBMECTHBIX, 3aBUCHMBIX M HE3aBHCHUMBIX coObITHH. [IpumeHneHue
(hopmyitsl TONTHOMBeposTHOCTH 1 GopMmyInl baiieca.

Pemenne 3a/1a4 Ha COCTABJICHHUEC 3aKOHA PACIIPCACIICHUA cnyqaﬁﬂoﬁ BCJIIMYUHEI. I[I/ICerTHaﬂ 1 HEIIPCPbIBHAA CJ'Iy‘-IaﬁHBIG
BCJIMYMHBI, BBIYUCJICHUC WX YHCIOBLIX XapPAKTCPUCTHUK: MATECMATUYCCKOI0 OXWUAAHUA, AUCHEPCHUHU, CPEAHCTO
KBaJApaTU4CCKOro OTKJIOHCHUS.

PerieHne 3a71a4 Ha MOCTPOCHUE CTATHCTHYECKOTO paclpeieieH s, BAPUAIIMOHHOTO Psia 110 33IaHHOMY PacIpeIe/ICHUI0
3HAYEHHUH CTATHCTHYECKOro mokaszareis. [locTpoeHue MoJMroHa, TUCTOrPAMMBbl YaCTOT 110 3aJlaHHOMY pacIpe/eIeHHIO
BBIOODKH.

OK 1, OK 02,

OK11,IIK 1.1
-IIK 1.5, TIK
2.1, 1IK2.2




Pemenne 3amad Ha HaxoXIEHWE BBIOOPOUYHBIX XAPAKTEPHUCTHK BaPHAIMOHHOTO psga, MOJIBI, MEOHaHBI, pa3zMaxa
BapbUpOBaHMs, K0P PHUIEHTa BapHaLlUH

[IprmMeHeHnE 37IEMEHTOB TEOPHU BEPOATHOCTEH M MaTeMaTHUECKOI CTATUCTHKH MPH PEIICHUH NMPHUKIAJHBIX 33/1a4, B TOM
yucie, GuHaHCOBOW HAIIPaBIEHHOCTH.

[IpOMe)KyTO‘-lHaH aTrecranus
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Bcero:

72




Kouncyabrauun 2

Bcero: 96

Jiist XapaKTepUCTUKN YPOBHS OCBOSHHS Y4€OHOTO MaTepralia HCIOIb3YIOTCS CIEAYIOMNe 0003HAUCHHS:

1. — o3HaKOMUTENBHBIH (Y3HABaHHE paHee U3YUYCHHBIX OOBEKTOB, CBOICTB);

2. — penpoIyKTHBHBIN (BBIMOJHEHHE ICATSILHOCTH IO 00pa3Ily, NHCTPYKIIUH HITH TI0J] PYKOBOJCTBOM)

3. — IPOYKTUBHBIN (TUTAHUPOBAHUE U CAMOCTOSATEIILHOE BBHITIOJHEHUE JCATEIILHOCTH, PElICHUE TPOOIEMHBIX 3a1a4)
“IlpumepHas TeMaTuKa pedepaTos

1. Kowmmuiekcubie yucna. OnpeaeneHne KOMIUIEKCHOTO 4ucia. MHuMas eaunuia. AnreOpandeckas (opMa KOMIUIEKCHOTO ducia. KomIuiekcHo-
COIIpsDKEHHbIE yncia. [leficTBUs HaJl KOMIIJIEKCHBIMU YMCIaMHU (CII0’KEHHE, BBIYMTaHUE, YMHOKEHHE, JIeJICHHE, BO3BEICHUE B CTEIIECHB).

2. Kowmmekcuple uucna. Tpuronomerpuueckas ¢opma KOMIUIGKCHOTO dYuclia. Moaylb W apryMeHT KOMIUIEKCHOTO uucna. JledicTBus Hax
KOMIUIEKCHBIMU YHCJIaMH, 33JlaHHBIMH B TpUTrOHOMeTpuueckoil ¢gopme. Popmyna MyaBpa. OTbICKaHHE BCEX 3HAUYE€HUM KOpHsS N-OM CTElmeHH u3
KoMIUIeKcHOTO yncia. [lokasarenpHas (3KCIOHEHIIMaIbHAs ) (hopMa KOMITJIEKCHOTO YHUCIIA.

3. TlonspHas cucremMa KOOpAMHAT Ha IUIOCKOCTH. [losisipHbIE KOOpIMHATHI TOYKM Ha IUIOCKOCTH. [locTpoeHue Todek MO UX MOJSPHBIM
koopauHaTaMm. [Tpumepsl. CBsI3b MEXly MOISIPHBIMU U IIPSIMOYTOJIBHBIMU KOOPAMHATaMU TOYKHU Ha IJIOCKOCTH.

4. OGnactu npuMmeHeHus auddepeHunanbHoro ucuncnenus. [IpuMepsl npakTUUECKUX 33/1a4 HAa HaXO0XJEHUE MUHMMYMa U MakCUMyMa (yHKLIUU
oTHOU mepeMeHHON. HaxokaeHne ckopocTu Juid mporecca, 3a1aHHoro Gopmynoid uinu rpapuxoM. Ou3NUecKrue MPUI0KEHHST BTOPOH MPOU3BOIHOM.
IIpumepsl nCIOIB30BaHNS IPOU3BOJHON I HAX0XKICHUS HAWIIYYLIETO PELICHNs B IPUKIIAIHBIX, B TOM YMCIIE COLMAIbHO-3KOHOMHUYECKHUX, 3a/1a4yax.

5. Bxuman Hlexapra, I'. Jleitouuua, U. bepnymu, I'. Kanrtopa, JI. Dilnepa B co3ganue U pa3BUTHE MOHATUS (DYHKIMHU, @ TAKKE HOBOTO MOIIHOTO
afrmapara ucciael0BaHUN - HHTErpajIbHOTo U Au(pepeHInanbHOro HCYUCICHUH.

6. OOnacTu NpUMEHEHUsI HHTETPAIbHOTO UCUUCIeHHs. [IpritokeHnst onpeIeIeHHOTO HHTETpajia B TEOMETPUH U (PU3UKE.

7. TlpuGnukeHHbIE BEIYUCIEHUS ONpeielieHHoro uHTerpana (popmyisl Tpanenuii, Cummncona). [Ipumepst.

8. Or 3emuemepust k reomerpun. "Hauama" EBkmuma. IIudarop. @anec. 3HaMeHHUTHIE 33a7auu JIPEBHOCTH: TPUCEKIUS YTia, KBaJgpaTypa Kpyra,
yIBOEHHUE KyOa.

9. Akcuomatuka. AKCHOMBI, OIpeNeNsieMble U HEeonpeAensieMble MOHATHS. TeopeMbl. AKCHOMAaTHKa B MAaTEMaTHKE W B MOBCETHEBHON JKW3HH.
EBkinnoBa reometpus u reomerpus JlobaueBckoro.

10. [IpumeHeHe MaTeMaTHYECKUX METOIOB JIJISl PEIISHHSI COJIEpKATEIbHBIX 3aj1ad M3 Pa3IMYHbIX 00J1acTeil HayKH U MpakTHKU. VicTopus Bompoca o
HaxXoXJIeHUU (hopMys KOpHel anredpandeckux ypaBHeHHH ((popmyssl KopaaHo), Hepa3zpemMocTh B paJuKaiax ypaBHEHHH CTeTIeHH, O0JbIei
YEThIpEX.

11. IlpoucxoxeHue HaTYypaJbHBIX YMCeT U apu(MeTHUECKUX ASUCTBUI Haa HUMH. 3apoxaeHue Matematuku. Jpesauii Eruner u Basuson.
[Tepuon sneMeHTapHO MaTEMATHUKH.

12. Ot azapTHbIX Urp kK KoMmOuHaTopuke. Kombunatopuka Tapransu. I1. @epma u b. [Tackans. Bxiiag B pasButue komOuHatopuku f. bepnymu.



3. YCJIOBUS PEAJIM3AIIMU YYEFHOM JUCHUTIJINHBI
3.1. TpeGoBaHusi K MUHMMAJBLHOMY MATEPHAIBLHO-TEXHHYECKOMY 00ecneuyeHuIo

Peanuzanus yyeOHoil nucuurninasl Marematuka TpeOyeT Hanuuus KaOuHeTa MaTeMaTHKU.

VYyeOHasi aynutopus AJsl IPOBEECHUSI YPOKOB, JEKIMOHHBIX M MPAKTHUYECKUX 3aHITUH,
TPYIIIOBBIX U UHAUBUYAIBHBIX KOHCYJIbTAL[UM, TEKYIErO KOHTPOJIS X IPOMEKYTOUYHOM aTTECTALUH.

Y4ebHoe obopynoBanue: Paboume mecra oOyuaromuxcs. Pabodee mecTo mpemojaBaTels.
Mapkepnas Jocka.

VY4eOHo-HarIgIHbIe MOCOOUS: HOPMATHBHBIE JAOKYMEHTBI, KOMIUIEKC Y4eOHO-HATJISIIHBIX U
METOAUYCCKUX MOCOOUH, CTCH/bI, IIJIaKATHI.

TexHuuyeckue cpeacTBa: HOYTOYK C BbIXOJAOM B VHTepHET (JUIIEH3MOHHOE MPOrpaMMHOE
obecrieuenme: 7 zip, Kaspersky endpoint security 10, K-lite codec pack, Microsoft Office 2013),
NEPEeHOCHOW TPOEKTOp, TMepeHocHoi TeneBuzop ¢ DVD  mpowrpeiBarenem, MarHuTo(oOH,
AyJIMOKOJIOHKH, SKPaH.

HNudopmanuonHoe odecneyeHue 00y4eHus

Ilepeyenb pekomMeHayeMbIX Y4eOHBIX U31aHuil, UHTepHeT-pecypcoB, 10MOJTHUTEIbHON
JIUTEpPaTypbl

HopMmaTuBHO-IpaBoBbI€e aAKTHI:

®enepanbublif 3akoH 0T 29.12.2012 1. Ne 273-P3 «O6 obpazoBanuu B Poccuiickoit
®eneparmny» http://docs.cntd.ru/document/902389617

OcHOBHbIE HCTOYHHUKH:

1. HNanasia, A. A. Matemaruka : yueOuuk / A.A. Jlanasa. — 3-e uU311., UCIIP. U A0, —
Mocksa : UTH®PA-M, 2020. — 544 c. URL.: https://znanium.com/catalog/product/1097484

2. Kapb6aunnckas, H. b. MaTtemartuka : npakTUKyM Uil CPETHETO MpodeccnoHalIbHOTO
obpasoBanus / H. b. Kapbauunckas, E. E. Xaputonosa. - Mocksa : PI'VII, 2019. - 114 c. URL:
https://znanium.com/catalog/product/1194063

3. KouerkoBa, 1. A.Marematuka. [Ipaktukym : yue6. mocooue / . A. Kouetkora, JK.
N. Tumomko, C. JI. Cenesens. - Munck : PUIIO, 2018. - 503 ¢. URL:
https://znanium.com/catalog/product/1018898

4. Kyuep, T. II. Marematuka. Tectsl @ yuyeOHOe mocobue [UIs CpeIHEro
npodeccuonansHoro oopazosanus / T. I1. Kyuep. — 2-e u3n., ucnp. u gorn. — Mocksa : 31arenbcTBo

FOpaiit, 2020. — 541 ¢. URL.: https://urait.ru/bcode/452010

5. MaremMaTrka: y4eOHHMK IS CpefHero mpodeccronaabHoro oopasosanus / O. B.
TarapuukoB [u ap.] ; mox obmieit penakmueit O. B. TarapaukoBa. — Mocksa : U3natensctBo FOpaiir,
2019. — 450 c. URL.: https://urait.ru/bcode/433901

I[OHOJIHHTBJILHLIC HCTOYHHUKMHU:
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http://docs.cntd.ru/document/902389617

1. [unosa, JI. 1. Marematuka : yaeobnoe nocodue / JI.W. Illunosa, A.E. IllunoB. —
Mocksa : UH®PA-M, 2020. — 238 c. URL.: https://znanium.com/catalog/product/1127760

2. Kpemep, H. III. Maremartuka ais KoJuie[ked : ydeOHOe MocoOHe sl CpeaHEero
npodeccuonansuoro obpazosanus / H. . Kpemep, O. I'. Koncrantunosa, M. H. ®puaman ; moj
penakuueit H. III. Kpemepa. — 10-e u3x., nepepad. u mon. — Mocksa : M3gatensctBo FOpaiit, 2020.
— 346 c. URL.: https://urait.ru/bcode/458707

3. [umaueB, B. C. Marematuka: y4eOHMK ® TIPaKTUKyM JUISl CPEIHETO
npodeccuonanpaoro oopazosanus / B. C. lllunaues ; nox penakiueir A. H. Tuxonosa. — 8-e u3p.,
nepepad. u pon. — Mocksa : M3narensctBo FOpaiit, 2020. — 447 c. URL:
https://urait.ru/bcode/459024

4. Hamuarep, B. A. Maremaruka: jnorapupMUUECKUE ypaBHEHUS M HEPABEHCTBA !
yueOHOe Mmocodue i cpeaHero npodeccuonaabHoro obpaszosanust / B. A. Jlamunrep. — 2-¢ w3,

ucrp. u gorn. — Mocksa : U3narensctBo FOpaiit, 2020. — 176 ¢. URL.: https://urait.ru/bcode/449055
5. Hopodeea, A. B. Marematnka : y4eOHUK Ui CpelHEro mnpoecCHOHAILHOTO

obpazoBanus / A. B. lopodeeBa. — 3-e m3z., nepepad. u gon. — Mocksa : M3marensctBo FOpaiiT,
2020. — 400 c. URL.: https://urait.ru/bcode/449047

Ipodeccuonanbubie 6a3bl JAHHBIX M MHPOPMaHOHHBIE pecypchl ceTd UHTepHeT:

Allmath.ru—scst maremartuka B onHoM mecte http://www.allmath.ru

2. bynrakoB H.A., OcumnoBa M.A. OcHOBHbBIE 3aKOHbI M (OPMYJIBI MO MaTeMaTUKe U
¢usuke: CripaBounuk http://window.edu.ru/resource/797/56797

3. Enunas  kosutexiust  nudpoBbIX  oOpasoBareibHBIX — pecypcoB  http://school-
collection.edu.ru/

4. XKypnHansl u razersl. «kEquHOe OKHO AocTyna K MH(OpMAIMOHHBIM 00pa30BaTeIbHBIM

pecypcam»  (ssexTpoHHble wm3manus):  http://window.edu.ru/catalog/resources/matematika-gazety-i-

zhurnaly
5. NudopmanmonHo-npaBoBoii moptan ['apant.py: http://www.garant.ru
6. Hudopmarnuonusie, TPEHHUPOBOYHbIC " KOHTPOJIbHBIE MaTepraIbl

http://www.fcior.edu.ru

7. Nudopmanmonnsiii  pecype:  http://window.edu.ru  («EmuHoe oOkHO JocTyma K
00pa3oBaTebHBIM PECYpCaM»)

8. «KBanT» http://kvant.ras.ru.

9. [Tpoext 100formul.ru: c6opurk Gopmyi anreGpbl, FCOMETPUU B TPUTOHOMETPHUN
http://100formul.ru http://window.edu.ru/resource/189/80189

10.  Poccwuiickuii mopran oTkpeITOro oopasosanus http://www.edu.ru/

11.  CmpaBounuk o marematuke http://maths.yfal.ru
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http://www.allmath.ru/
http://window.edu.ru/resource/797/56797
http://school-/
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http://window.edu.ru/
http://kvant.ras.ru/
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http://maths.yfa1.ru/

12.  Copaounsiii noptan Kanskyssitop https://www.calc.ru/

13.  Dnekrponnas 6udanorexa PI'TY https:/liber.rsuh.ru/ru

14.  Dnekrponnsiii pecype: DbC «3nanmym» http://znanium.com

O0meH undopmanmei ¢ pocCHiiCKIMH 00pa30BaTeJIbHBIMH OPTraHU3AIMSIMU:

1. OI'bOY BIIO «Axkagemus rpaxkaaHcKkod 3amuTbl MuHuctepctBa Poccuiickoit
Qenepaniii MO AejlaM  TPa)XJaHCKOW OOOpPOHBI, YpE3BBIYAMHBIM CHUTyallMsIM U JIMKBUAALUU
MOCJECTBUI CTUXUMHBIX OeICTBUI» (COTJIAIIEHNE O COTPYAHUYECTBE U COBMECTHOM JIEATEIIEHOCTH OT
12.09.2014 r.).

2. TocymapctBeHHOE OrOmKeTHOE 00IIE00pa3oBaTeIbHOE YUpexKIAeHHEe Topoga MOCKBEI

«IIIxoma Ne 709» (moroBop o cereBoil popme peanuzanuu oOpazoBarenabHbIx nporpamm oT 01.09.2020

r.).
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4. KOHTPOJIb U OIEHKA PE3YJbTATOB OCBOEHHS YUYEBHOH JUCIMILIVHBI

KoHTpoJIb ¥ OlleHKa Pe3ylbTaTOB OCBOSHUSI y4eOHOW MUCIHHUIUIMHBI MareMaThka

OCYHWICCTBIIACTCA NPCHOAABATCIIEM B IMPOLCCCC IMPOBCACHUA MNPAKTHYCCKUX 38.H$ITPII>1, KOHTPOJIBHBIX

pa60T, TCCTUPOBAHMA, a TAKIKC BBIIIOJITHCHUA O6y‘laIOH_[I/IMI/IC$I AOMAIIHUX WU MHAWBUAYAJIbHBIX 33,[[8.HHI>1,

IIPOCKTOB, HCCHGHOB&HHﬁ.

PesyabTaTnl 00yueHus
(0oCBOEHHBbIE€ YMEHHUS], YCBOCHHbIE 3HAHUS)

@DopMbI U METOAbI KOHTPOJISI U OLIEHKHU
pe3yJbTaTOB 00yUeHUs

Yvmenusn: 9K3aMecH

MIPUMEHATh MaTEMaTUYECKHE METOMBI IS MPaKTUYECKHE 3aHATHUS, JIOMaIlIHHE 3aJaHMA,

perieHus mpodecCuOHATBHBIX 3a1a4 BHEAYJIUTOpHAs CaMOCTOSATEIIbHAS paborta,
KOHTpPOJIbHAsI paboTa, MOAroTOBKa pedepara

HCIIOJIL30BATh MIPUEMBI H METO/IbI | TPAKTUYECKHE 3aHATHS, JOMaIlIHHE u

MaTEeMaTUYeCKOro CHHTE€3a U aHalu3a B | UHAWBHUAYaIbHBIC 3aJaHusl, BHEAYIUTOpPHAS

Ppa3IMIHbIX HpO(bCCCHOHaHBHbIX CUTyaluiax

caMocCTosTeNIbHAas paboTa, KOHTPOJIbHAs paboTa,
MOAr0TOBKA pedepara

3HaHusa: 3K3aMEH

OCHOBHBIE  IIOHATHUSA u METO/BI | IPAKTUYECKUE  3aHATUS,  KOHTpOJbHas  pabora,
MaTE€MaTU4ecKoro CHHTE3a W aHAJIN3a, | JOMalIHUE 3aJaHus, BHEAYIUTOPHAS CaMOCTOSTEIbHAS
JUCKPETHON MaTeMaTHKH, TeopHuH | paboTa, MOAroTOBKa pedepara

BEPOSITHOCTEN U MaTEMaTU4YECKON

CTaTUCTUKH
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