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1. IlIpeamer. lenu u 3a7aun JUCUUIJINHBI, €€ MECTO B CTPYKTYpPe OCHOBHOM
o0pa3oBaTeJbHON MPOrpaMMBbI

IIpenmeToM AUCHUILIMHBI SIBJISIETCS CO3JaHUE MAaTEMaTHYECKHX MOJEJICH JIECHBIX
OHMOIICHO30B Il TMOBBIICHUST A()(HEKTUBHOCTH TPOBEIACHUS MACCOBBIX  HAOJIOJICHHM
OMOJOrMYECKUX SABJICHUM MPUPOABI IPYU HAYUHBIX HCCIIEA0BAHUSAX.

Lesabio n3ydeHusi AUCHUIUINHBI SBJSICTCS TPOPECCUOHATIBHAS TTOJATOTOBKA MaruCTPOB
B 00JIaCTH MaTEeMAaTHYECKOTO MOJCIUPOBAHUSL JICCHBIX 3KOCHCTEM, METOJOB HAYUYHBIX
UCCIIC/IOBAHH, AHAIMTUYECKON CTATUCTHKH B JIECHOM JieJie, H3YYCHHE MPOrPaMMHOTO
obecrnevueHus sk CTAaTUCTHYECKOTO aHAIM3a JaHHBIX U MAaTEMATHYEeCKOTO MOJICTHUPOBAHUSI.

OCHOBHBIMH 32/12a4YaMHU U3YyYCHUS TUCIHUILIHHBI SBIISIOTCS:

- HOpCACTABJICHUC KOJUYCCTBCHHBIX U3MEHEHUM MAacCCOBBIX SBIICHHH B JIECHBIX
(bUTOIEHO3aX MPEICTABUTH B BHJIC KOHKPETHBIX MAaTEMaTHUECKUX MOJICIICH;

- B IPOIIeCcCe MOJCIUPOBAHMS OJTHOPOJAHBIX CTATHCTUYECKUX COBOKYITHOCTEH PaCKpBITHE
nepea MCCICIOBATEIIMA JTMHAMUKH TIPHYUHHO-CIICJCTBEHHBIX CBSI3€il MEXKIYy COCTaBHBIMHU
JJIEMEHTaMU;

- YCTaHOBJICHHE B CIIy4yailHBIX SIBJICHUSAX OIPEACICHHBIX 3aKOHOMEPHOCTEH, KOTOpBIC
AOCTYIIHBI OITMCAHUTIO TOYHBIMHU MATCMATHYCCKUMHU MOJCIIAAMHU,

- MPEICTaBIICHUE KOJMUYCCTBEHHBIX M3MECHEHUI MAacCCOBBIX SIBJICHUW MaTeMaTHUECKUMHU
MOJICTISIMH, o0oTaIneHHBIMU TTOKa3aTeIISIMH KOPPEISUOHHOTO, PErpecCUOHHOTO,
JMCTIEPCUOHHOTO U JPYTUX BUIOB aHAJH30B.

MecTo TUCHMILINHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMmbl.

JuctmiuimHa «MaTeMaTH4ecKOe MOJICIHPOBAHUE JIECHBIX 3KOCHUCTEM» OTHOCUTCS K
obszarenpuoi yactu (b1.0.09) ocHoBo# mpodeccroHanbHOM 00pa30BaTeIbHON MPOrPaMMBbI
BhIciiero oopazosanus (nanee — OIIOII BO) nmo nanpaBieHuio noarotosku JlecHoe neno.

JlucuuniauHa YdTaeTcs BO 2 CEMecTpe M MpeAliecTByeT AuciuiuimHe «JlecHas
MUPOJIOTUS] HA OMOTCHETHUYECKOW OCHOBEY.

2. [lepeyeHb MUIAHUPYEMBbIX Pe3yJbTATOB 00y4eHHS MO TUCHMILINHE,
COOTHECEHHBIX C MJIAHUPYEMBIMHU Pe3yJIbTATAMH OCBOCHHS
00pa30BaTeIbHOI MPOrPaMMBbI

Koabt DopmyaIupoBKa HMuaukatopsl noctwkennsi I[liaHmpyemblie pe3yiabTaThl
KOMIIeTeH- KOMIEeTeHIINH KOMIIeTeHIINH o0y4eHust
107051
OIIK-4 Crnioco0OeH MpoBOUTH OIIK-4.2. PazpabarbiBaeT |3HATH: METOABI 00pabOTKH
Hay4YHBIE UCCIIEIOBaHNS, TUIAHBI, IPOTPaMMBI, MAacCOBBIX SIBJICHHH —
aHAJIM3UPOBATH PE3YJBTATHl | METOJUKH U IIPOBOJIUT KOPPEJISIIMOHHBIH,
Y TOTOBUThH OTYETHBIE Hay4HbIC UCCIICJIOBAHUS B | PEIrPECCHOHHBIN,
JTOKYMEHTBI 00JIaCTH JIECHOTO JIeTIa; JICTICPCUOHHBIH, TIPOrPaMMBbl
BJIaJICET HaBBIKAMU PK, ocHOBBHI MOJIeTHMpOBaHUS
COCTaBJICHHS OTYETOB [0 | HOPMAIIbHBIX, ACCHMETPHUYHBIX
pe3yJsbTataM Hay4HO- PSIIOB pactpeesIeH st

HCCIIEI0BATENbCKUX PA0OT | CIydalHBIX BETHMYUH

[YMeTh. OCYLIECTBIISATh
[JJAHUPOBAHUE HAYYHOIO
BKCIIEPUMEHTA; UCIIOJIb30BATh
[TOJIyYEHHBIE PE3YJIBTATHI IS
[IPUHATHUS PELLIEHUI B
KOHKPETHBIX [TPOU3BOICTBEHHBIX
[YCI1OBUSIX; OLICHUBATh
a7IeKBATHOCTh U TOYHOCTH PaOOTHI
[IPUMEHSAEMOTI0 anmapara
MaTeMaTHYECKOW CTaTHUCTHUKH.




Koambt DopMyJIHPOBKA NapnkaTopel noctrxenusi Ilianupyemble pe3yabTaThl
KOMIeTeH- KOMINeTeHIH KOMIeTeHIIN U o0ydeHust
107071
HMeTh HABBIKH Pa0OThI C
METOJIaMHU HAYYHBIX
WCCIIeIOBAaHNN, OCHOBAHHBIMH Ha
MaTeMaTHYECKOM
MOJIEIIMPOBaHNH B 001aCTH
JIECHBIX DKOCHCTEM
IK-1 Croco0eH oCyIIeCTBIISATh IIK-1.2. 3HaeT OCHOBBI 3HaTh. METOIBI YUETA U
KOHTPOJIb UCTIOJIb30BaHMsl | OpraHU3aluy BEJCHUS OTIHCaHMS IKOCUCTEM H
JIECOB, TIEPEaHHbIX B JIECHOTO XO3A1CTBa, OT/IEIBHBIX AIIEMEHTOB
apeH[y, MOCTOSTHHOE [JIAHUPOBAHUS U OHMOJIOTHYECKOTO Pa3HO00pasusl.
(6eccpouHOE) MOJIB30BaHUE, | TPOSKTUPOBAHUS YMETh: IPUMCHSITh METO/IbI
0e3BO3Me3THOE KOMILJIEKCHOTO UACHTU(DUKAIIMY U OTTUCAHHS
MOJIb30BaHUE, U JIECOTIONIb30BaHUS 9KOCHCTEM U OHOJIOTHIECKOTO
MIpeICTaBICHUE pa3zHooOpasus B
00001IeHHOH HH(pOpMaLIUU npogeccuoHanbHON padoTe.
B OpTaH roCy1apCTBEHHOM HMeTh HaBBIKH Pa0OTHI O
BJIACTH CyOBEKTOB MPOEKTUPOBAHUS
Poccuiickoit @enepauuu B JIECOTOJIb30BaHUs
00J1aCTH JIECHBIX
OTHOLIEHUH
IIK-3 Croco0eH OCyIIeCTBIATE IIK-3.1 Bnageer 3HATh. METOIBI KOMIUICKCHOM
KOHTPOJIb ITPOBCACHUA METOJaMU KOMIIIEKCHOM OLICHKU HaCﬂ)KI[CHHfI, JIECHBIX
JIECOYCTPOMCTBA U OLICHKU HACaXJICHUM, MacCHBOB 3€MEJIb
(hopmupoBaHue IMTECHBIX MACCHUBOB M 3€MeJIb [IECOIOIE30BAHUS
MPEIIOKESHUN /TSI IECHOTO MOJIL30BAHUS YMETh: IPUMCHSITh METO/IbI
pa3paboTKH JIECHOTO TUIaHa KOMILJICKCHOH OIICHKH
cyonsexToB PO u HaCaXIEeHU, IECHBIX MAaCCUBOB
JIECOXO03SHCTBEHHOTO 1 3eMeJIb JIECHOTO TIOJIb30BaHHUSI
periaMeHTa JIeCHHYeCTBa, HMeTh HaBBIKH paboTaThI C
BHECEHUS B HIX U3MEHEHHI METOJITaMU KOMITIEKCHON OLEHKH
HACaXJIEHHU, JIECHBIX MacCUBOB
Y 3eMeJIb JIECHOTO TI0Jh30BaHMSI

3. O0béM AUCHMILVIMHBI M BUABI Y4e0OHOH PadoThI
3a04Has  |0OYHO-3a04HAs
Ounas ¢popma oOyueHHs dopma dopma
Bt pabor oOyueHus o0OyueHus
B T.4 IO
BCETO ceMecTpam peero peero
2ceMecTp 3 cemecTp
O6mas TpyA0EMKOCTh AUCIUTIINHBI, 3/108 3/108 3/108
3a4. €/1./4aCOB, B TOM YMCJIE:
KonrtaktHas paboTa, 4acoB: 36 36 12
- TEeKLUU 18 18 6
- IPaKTUYeCKHe (CeMUHAPCKUE) 3aHsTUS 18 18 6
- 1abopaTopHbIC PAOOTHI - - -
JIpyrue BUJIbl ayAMTOPHBIX 3aHSATHIA - - -
CamocrosiTenpHast paboTa, 4acoB 72 72 96
KonTpoJib, yacoB - - -
Bua npomexyTo4HOW aTTecTaluu 3a4eT 3a4eT 3a4er
(3auéT, 3K3aMeH)




4, Conepkanue TUCUUIIIHHBI

4.1. Pa3nenbl JMCUMILIMHBI M BU/IbI 3aHATHH (TeMATHYECKHUIl TJIaH)

g;_)n Pasnen nucruninHel JI I13 | JIP | CPC
Ounas popma o0yueHust
Paznen 1. OcHOBHBIC TIOHATHS MaTEMaTHYECKOTO MOJICTUPOBAHMS. 6 6 _ 24
Kiraccudukanusi MoJieaci 1jis ICCHBIX DKOCUCTEM
Tema 1. Mogenu u ux KiaccuuKaus 2 2 - 8
Tewma 2. Maremaruueckoe MojesnpoBanue. OCHOBHbIC TOHSITHUS 2 2 - 8
Tema 3. I[TocTpoeHHE SMIIMPUYECKUX MOACIICH (DYHKIIMOHHUPOBAHHS 2 ) _
JIECHBIX COOOIIECTB
Paznen 2. MeToauka MOCTPOCHUS pErPECCHOHHBIX MOACICH 6 6 - 24
Tema 4. [TocTpoeHHE CTATUCTUYECKUX MOJICIICH JIECHBIX SKOCUCTEM. 5 5 ) 12
[TocTpoenne 01HO(PAKTOPHOM PerpecCHOHHON MOJIEIH.
Tema 5. I[TocTpoeHre MHOrO(paKTOPHOM pPErpecCHOHHON MOIEIN 4 4 ) 12
JICCHBIX COOOIICCTB
Paznen 3. Koppemnsaius, qucnepcusi, MpoBepKa CTaATUCTUYECKUX i 24
runore3 . Kpurepuit @umepa u CTproieHTa
Tema 6. Koppensiiys v JIeCHbIC HACaXICHUS 4 4 - 12
Tema 7. JlucriepCHOHHBIA aHAJIN3 ONBITHBIX TaHHBIX. [[poBepka 2 2 ) 12
CTaTUCTHYCCKHUX THUITOTE3.
3aounas popma o0OyueHust
Paznmen 1. OcHOBHBIC TOHATHS MAaTEMaTHYECKOTO MOJICIIUPOBAHMS. 2 ) ) 32
Knaccudukamms Moaesneit 1u1sl JIECHBIX SKOCHCTEM
Tewma 1. Mosenu u ux Kiaccudukaus 1 - - 10
Tema 2. Marematuueckoe moaenupoBadue. OCHOBHBIC TOHSATHS 1 1 - 10
Tewma 3. [TocTpoeHHe SMIIUPUYECKUX MOACIICH (PYHKITMOHHUPOBAHUS ) 1 ) 12
JIECHBIX COOOIIECTB
Paznen 2. MeToMKa MOCTPOEHHUSI pETPECCUOHHBIX MOJENICH 2 2 - 32
Tema 4. [TocTpoeHHEe CTATUCTUYECKUX MOJICNIEH JIECHBIX YKOCUCTEM. 1 1 ) 16
[Toctpoenne oagHODAKTOPHON PETPECCHOHHON MOJICIIH.
Tema 5. ITocTpoeHre MHOTO(AKTOPHON PErPECCHOHHON MOICITH 1 1 ) 16
JIECHBIX COOOIIECTB
Paznen 3. Koppensiius, nucnepcusi, TpoBEpPKa CTATUCTUYECKUX 5 5 i 32
runotes . Kputepuii ®umepa u CThrofieHTa
Tema 6. Koppensinus u JiecHble HaCcaXIeHUs 1 1 - 16
Tema 7. JlucriepCHOHHBIA aHAJIM3 ONBITHBIX TaHHBIX. [[poBepka 1 1 ) 16
CTaTUCTUYECKHUX TUIOTE3.

4.2. Conep:xaHue pa3iesioB y4eOHOM U CHUNIHHBI.

Pa3znen 1. OcHOBHBIE MOHATHS MAaTEMAaTHYECKOro MoaenpoBanus. Kinaccupuxanus
Mo/ eJIel I JIECHBIX IKOCHCTEM

Jlekuus 1. Moaenu u ux KiaccupuKaius.

Jleknus 2. Marematnueckoe MoaenrpoBanre. OCHOBHBIE TOHATHSA.

Jlexuus 3. IlocTpoeHne sMnupruyeckux Mozene (yHKIIMOHUPOBAHUS JIECHBIX COOOIIECTB.

Pa3nes 2. MeToanka nocTpoeHusi perpecCHOHHbIX Mojeei

Jlexkums 4. [TocTpoeHue CTaTUCTUYECKUX MOJIENIEN JIECHBIX 3KocucTeM. [TocTpoenue
0JTHO()aKTOPHON PErpecCHOHHON MOJIEIH.

Jlekums 5. Iloctpoenue MHOro(hakTOpHON perpecCHOHHON MOJIENH JIECHBIX COOOIIECTB

Pazgen 3. Koppeasiuusi, Aucnepcusi, NMpoBepKa craTtucTHYeckux rumnore3. Kpurepmii
®umepa u CrploneHTA.



Jlekumst 6. Koppensanus u ieCHble HACAKICHUS
Jlexnus 7. JlucriepcHOHHBIN aHAIN3 ONBITHBIX AaHHBIX. [IpoBepKa CTaTUCTUYECKUX TUIIOTES.

SURZ WM
=
()

Ilepedyens Tem 1JIs1 CAMOCTOSATEILHOM PadOThI CTY/AEHTOB
MareMaTHKoO-KapTorpapuueckoe MoJeIupoBaHUeE.
[Tonsatue coyyaitHoro cooObitus. IloacueT BeposSsTHOCTEH CI0KHOTO COOBITHS.
OcHoOBHBIE ITOKa3aTeau BapUalMOHHOIO psaa. IlokasaTenn acMMMeTpUH BapuallMOHHOTO

Koppensauus. MHOXecTBeHHast KOppessaLus, YaCTHask KOPPEALHsL.
Perpeccuonnsiii ananus.

JlMcriepCMOHHBIN aHau3.

4.3. IlepeueHb TeM JIeKLMii

O0BéM, U
Ne dopma oOyueHwHs
Tema nexuun
n/m OYHO-
OYyHasl | 3a04Has
3a04Has
Paznen 1. OcHOBHEBIE TOHATHSA MAaTEMATHYECKOI0
MoneaupoBanus. Kinaccupuxauusa moaesiei aJst 6 2
JIECHBIX IKOCHCTEM
1. Tema 1. Mojenu u ux kiaccuukarus. 2 -
2. | Tema 2. Maremaruueckoe mozenupoBanue. OCHOBHBIE 2 1
3 Tewma 3. [locTpoeHne sSMnUpUIECKUX MOJIeIeH 2 1
) (GyHKIIMOHUPOBAHHUSI JIECHBIX COOOIIECTB.
Paznen 2. MeToanka NocTpoeHUs perpecCHOHHbIX 6 2
4 Tewma 4. [locTpoeHne CTaTUCTUUECKUX MOJIENIEH JIECHBIX 5 1
' skocucteM. Iloctpoerne ogHodakTopHOM
5 Tema 5. [TocTpoeHne MHOro(akTOPHON PErpecCuOHHON 4 1
' MO/IEJIU JIECHBIX COOOIIECTB
Pasnea 3. Koppeasiuus, nucnepcus, npoBepka 6 2
cratuctuyeckux runores. Kpurepuii ®uiuepa u
6. Tema 6. Koppensuus 1 ieCHble HaCaXI€HUS 4 1
v Tema 7. JlucriepCHOHHBINA aHAJIU3 OIBITHBIX JTAHHBIX. 5 1
' [IpoBepka CTaTUCTUYECKUX TUIIOTE3.
Bcero 18 6
4.4. llepeyeHb TeM NPAKTHYECKHX 3aHATHI (CeMHHAPOB)
O0BéMm, u
Ne Ma 00y4YeHust
Tema npakTudeckoro 3aHsATHs (CEMUHApPa) (bopma oye
n/m O4YHO-
OYyHasi | 3a0yHas
3a04Hast
Pa3zgen 1. OcHoBHBIE NOHATHSA MATEMATHYECKOI0 6 9
Moaeanpoanus. Knaccnpukanus mojaesne nJis
1. | Tema 1. Monenu u ux Ki1acCU(pHUKAIHSL. 2 -
2. | Tema 2. Maremarnyeckoe mozaenuposBanue. OCHOBHBIE 2 1
3 Tewma 3. [locTpoeHHE SMIIUPUYECKUX MOJETIEN 2 1
" | GyHKIMOHHPOBAHHUS JIECHBIX COOOIECTB.




O0BéM, u

Ne opMa 00yYeHUsI
Tema mpakTUYECKOro 3aHsATUs (CeMUHapa) (bop Y
/1 OYHO-
O4YHasl | 3a04HAs
3a04yHas
Pa3nen 2. MeToguka nocTpoeHusi perpecCHOHHbIX 6 2
4 Tema 4. [locTpoeHne cTaTUCTUUECKUX MOJIEJIEH 5 1
" | mecHbIx 3kocucteM. [locTpoenue ogHohakTopHOI
5 Tewma 5. [TocTpoeHne MHOTO(AKTOPHOH 4 1
" | perpeccHOHHOI MOJEINH JIECHBIX COOOIECTB
Pasnea 3. Koppeasiuus, nucnepcus, npopepka 6 9
craTucTHYeckux runore3. Kpurepuii @umepa u
6. | Tema 6. Koppensuus v JecHbIC HACAXKICHUS 4 1
v Tema 7. JlucriepCHOHHBIN aHAJIN3 ONBITHBIX JAHHBIX. 5 1
" | IIpoBepka cTaTUCTHYECKUX TUIIOTES.
Bcero 18 6

4.5. llepeyeHb TeM J1a00PATOPHBIX PadoT.

He npenycmotpensl.

4.6. Buabl caMoCTOATEJbHOH PadOTBI CTYAEHTOB M IepeYyeHb Yy4eOHO-
METOINYECKOro obecnevyeHus 1Jisl CAMOCTOSATEILHOI padoThl 00y4aroIMXCH.

He npenycMmoTpeHsl.

4.6.1. IMoaAroroBKa K ayIUTOPHBIM 3aHATHIM

qu6Ha$1 AUCIHUIIIINHA ((MaTeMaTI/I‘-IeCKOG MOI[GJII/IpOBaHI/IC JICCHBIX DKOCHUCTEM» SABJISACTCA
TEOPETUYECKON, MaeT CTyJIeHTaM KOMIUIEKCHOE TpEeACTaBIEHHEe O MHOTOTPAaHHOW cHCTeMe
(GYHKIIMOHUPOBAHUSI JIECHBIX OWOIIEHO30B. AYIUTOpPHBIE 3aHATHS MPOBOASTCS B BUJE
MPAKTUYECKUX 3aHATH -3TO OJIHA W3 BakHEHIHX (opMm oOydeHus ctyAeHToB. [IpoBoautcs c
[EJTBbI0 3aKPETICHUS U yIIyOJICHHs 3HAHUHM MO0 MaTeMaTHYeCKOMY MOJCITUPOBAHUIO OCHOBHBIX
mapaMeTpoB B JIECHBIX AIKOCHCTeMax. B Xole Nekuuil pacKpbhIBalOTCS OCHOBHBIE BOMPOCHI B
paMKaX paCCManHBaCMOﬁ TEMBI, JCJIAIOTCS AaKIICHTHI Ha HaI/I6OJ'I€C CJIIOXKHBIC U I/IHTepCCHI)Ie
MOJIOKEHUS W3y4aeMOro MarepHuala, KOTOpPbIE OJDKHBI OBITh TMPUHSATHI CTYJEHTaMH BO
BHUMAHUC. MaTepI/IaJ'II)I HGKHI/II;'I ABIIAIOTCA OCHOBOI\/JI JJIs1 TIOATOTOBKH CTYJICHTa K HpaKTI/ILICCKI/IM
3aHATHIM. [IpakTHueckue 3aHsATHS MOTYT IMPOBOAUTHCA B (hOpME AUCKYCCUM, KPYTIOro CToja,
CiIy’keOHOTO COBelIaHusl, Ipe3eHTauuu. [IpoBeeHrne akTUBHBIX (JOPM NMPAKTUUECKUX 3aHATUN
MO3BOJIIET YBSA3aTh TEOPETUUYECKHE TOJIOKEHUS C MPAKTUYECKOH MAeATeIbHOCThIO, aKTHBHO
y4acTBOBATh B OOCYKJICHUH YKOJIOTHICCKHUX TIPOOJIEM B JIECY, U3JIaraTh CBOIO TOUKY 3pEHUSI.

[Ipu mOATrOTOBKE K MPAKTUYECKUM 3aHSATUSM CTYJCHT JOJIKEH:

- U3YYUTh PEKOMEHIYEMYIO JIUTEPATYPY;

- TPOCMOTPETH CAMOCTOSITENTFHO JOTMOJIHUTEIBHYIO TUTEPATYPY 10 U3ydaeMOil TeMe;

- 3HAaTh BOHpOCI)I, Hpe)IYCMOTpeHHBIe IIJIAaHOM CeMI/IHapCKOFO 3aHATUA U HpI/IHI/IMaTI)
AKTUBHOE Y4acTHe B UX 00CYXKICHUU;

- 0e3 3aTpyaHEHHS OTBEYATH 110 TeCTaM, MpeIaracMbIM K KaXKI0H TeMe.

OCHOBHOH TENbI0 MPAKTUYECKUX 3aHATHH SIBISIETCS KOHTPOJb 32 CTEMEHBIO YCBOCHUS
HpOfI,ZIéHHOFO MaTepI/Ia.na, XOJO0M BBIIIOJTHCHUA CTYJIeHTaMI/I CaMOCTOSITeHBHOﬁ pa6OTLI 158
paccMOTpeHHe HauOoJiee CIIOKHBIX M CIIOPHBIX BOIPOCOB B paMKax TEMbl CEMHHApPCKOTO
3aHATHS. PsT BOIIPOCOB JUCIMILIAHBI, TPEOYIONIMX aBTOPCKOTO MOJX0Aa K UX PaCCMOTPEHHUIO.
st 3akperieHus: yueOHOrO MaTepuaia CTYACHTHI MPOBOJIAT CaMOCTOSTeNbHYI0 paboTy Ha [1K
M0 TIOCTPOSHUIO PETPECCHOHHBIX MOJIENEH, JUCIEPCHOHHOMY aHAIN3y, KOPPEISIIHOHHBIM
3aBUCHUMOCTSIM U3y4aeMbIX (DaKTOPOB.



4.6.2. IlepeyeHb TeM KyPCOBBIX padoT (IPOEKTOB).
He npenycmotpeHo.

4.6.3. Ilepeyenn TeM pedepaToB, pacueTHO-TpaduIeCKUX padoT.
He npenycmotpeHo.

4.6.4. UnauBUaYaIbHBIE 3a]aHUs

1. Paccunrtath MOAENnb JNHMHEHHYIO OAHO(PAKTOPHYIO. Pacder OLEHOK JOCTOBEPHOCTH
MOJIeNI ¥ KOA(GUIMEHTa KOPPEIISALIUH.

2. Pa3zpaboTraTh KpUBOJIMHEHHYIO PETPECCHOHHYIO MOJIEIb U JaTh OLEHKY JOCTOBEPHOCTH
MO/ICJIH.

3. Pa3zpaboTaTh MHOKECTBEHHYIO PETPECCHOHHYIO MOJIEIb MPOLecca.

4. Pa3paboTKa CTaTHCTUYECKUX MOJEJCH C MOMOIIBI0 KOMITBIOTEPHBIX mporpamm CHrma,
YVV, Crarrpad, Cratuctuka.

4.6.4. TlepeueHn TeM ) | yueOHO-MeTOANYECKOT0 o0ecmeueHus Jifi §:
CaMOCTOSITe/IbHOI PaboThI 00y4arOIMXCH.
1. IlonwiTuenko JI.M. TectoBble 3aganus 111 MOATOTOBKH K 3aHATUSIM MO AUCLUATIINHE
MaremMaTnueckoe MoieIupoOBaHue JeCHbIX 3KocucTeM.-Jlyranck: JIHAY, 2015. — 10 c.
2. Tlombrruenko JI.M. UnauBuyanpHbIE 3aaHUS U1 TPAKTUYECKUX 3aHATUHN 110

JucuuIImHe MaTemaTuyeckoe MoIeTupoBaHue JiecHbIX 3kocucteM Jlyranck: JIHAY,
2015.- 10c.

4.6.5. Jlpyrue BHIbI CAMOCTOSITEJIbLHOI PadoThI CTYAeHTOB. - He mpexycMoTpeHo.
4.7. IlepeyeHb TeM U BU/IOB 3aHATHI, IPOBOJAMMBIX B HHTEPAKTHBHOM (popme

Ne WntepaktuBHbil | O0BEM,
®dopma 3aHATUA Tema 3anaTus

/o METO. q

ITonsTHE M HA3HAUEHHE MAaTEMaTHUECKUX

1. Jlexus -
moneeii. Moienu B JIECHBIX DKOCHUCTEMAX

Mactep kiacc 2

[TocTpoeHne cTaTHCTUYECKUX MOJEIIEN
KonnexrusHas

[IpaxkTrueckue
2. JecHbIX KocucreM. Iloctpoenue 2

3aHATHUSA . . JUCKYCCHUS
0JTHO(DAKTOPHOMN PETPECCUOHHON MOJIEIIH.
ITpakTHueckne HCKYCCHH
3. p Koppensuus u iecHble HacaXX1€HHs Hucky ’ 4
3aHATHSA nedaThl
IIpakTHueckne . HCKYCCHH
4, p JlucnepCOHHBIN aHAJIN3 OMBITHBIX TaHHBIX Hucky ’ 2
3AHATHSA nedaThl
S. DOoH/ OLICHOYHBIX CPEJICTB AJIf MPOBeIeHHUs MMPOMEKYTOYHOM

arrecranmun
ITonmHoe onmcanue (poHma OIEHOUYHBIX CPEICTB TEKYIIEH U MPOMEXYTOUHOU aTTeCTalluu
o0ydaromuxcsi ¢ IepeyHeM KOMIIETeHIINH, OonucaHueM NoKa3aTesned U KPUTEpUEB OLCHUBAHUS
KOMIIETEHIIMH, IIKaJI OLIEHUBAHUS, TUIIOBBIE KOHTPOJIbHBIC 3aJaHUSI U METOANYECKUE MaTEepHalIbl
IIPEICTABIICHBI B IPUJIOKEHNH K HACTOAIIEH TPOTPAMME.



6. YuyeOHO-MeTOAMYECKOE 00eceUYeHue TUCIUIINHbBI
6.1. Pexomenayemasi JinTeparypa.

6.1.1. OcHoBHas JuTEpaTypa

No ABTOp, Ha3BaHUE, MECTO U3JIaHUs, U3/I-BO, Kon-Bo 3K3.
I/ rOJI U31aHHMs, KOJIMUECTBO CTPAHMII B OHOJI.
MatemaTruueckoe MOJCIIMPOBAHKE JICCHBIX SKOCUCTEM. Y4eOHOe
1. 30
nocobue.-Bosorma-Mosounoe: 2012. — 60 c.
Kynapimesa, E. C. DKkOHOMUKO-MaTEMAaTHYECKOE MOJICTTUPOBAHKE .
ONeKTPOHHBIN
2. | :yuel. st By30B : pek. YMO 1o 006pazoBaHuio B 00J1. MaT. METOJIOB B pecype
skoHomuke / E. C. Kynnppimesa. — M.: Jlamko u K, 2010. — 423 c.
Kpacc, M. C. MoaenupoBaHue 3K0JI0Tr0-3KOHOMUYECKUX CUCTEM
3 [Tekcr] : yueO. mocobue A By30B : pek. YMO no oOpa3oBaHuIO B DJEKTPOHHBIH
" | 06x1. mat. metonoB B skoHOMHEKE / M. C. Kpacc. - M. Undpa-M, 2010. - pecypc
272 c.
Bonmanosa, E. B. YueOHO-MeTOANYECKNA KOMIIIEKC 10 JUCIIHAILINHE
4 "OKoHOMUKOMaTeMaTtuueckoe MoaenupoBanue" [TekcT] : HanpaBieHue 15
" | maructparypsl 250100 Jlecnoe neno : (ouHoe oOyueHue) : yueOHoe
nocobue / E. B. bonnanosa. - Upkyrck :M3a-8o BI'YOII, 2011.- 128 c.
Anamens @.@., Beprynos B.A., Beprynosa 11.H. OcHoBbl MaTemaTu- .
ONeKTPOHHBIN
5. | geckoro monenupoBanus arpoduomnporeccos. —K.: Hopa-npunt, 2005.
pecypc
— 372 c.
6 3y6oBa JI.I'. OCHOBBI MaTeMaTH4YeCcKOi 00pabOTKH IKCIIEPUMEHTAIh- DIIEKTPOHHBIH
" | HBIX naHHBIX: Y4eOH. mocobwue. Jlyranck: «Hoymmmk», 2013. — 60 c. pecypc
6.1.2. Jlomo,iHUTeJIbHAS JUTEPaTypa.
No
/ ABTOp, Ha3BaHUC, MECTO U3aHHWsA, U31-BO, 'O U3JaHUA, KOJIMUCCTBO CTPAHUIL]
/11
Bopoxuos /[.H., BnacoBa H.A. Marematnueckoe MOJEIMPOBAHHUE JIECHBIX SKOCUCTEM:
1. | npakTukyM. — YueOHas nurepatypa Juis By30B. — [I0BOIDKCKHI rOCy1apCTBEHHBIN
TEXHOJIOTHYECKHI1 YHUBepcuTeT, 2016. — 84 c.
Xmroctos, B. K. Matematnueckoe MOJeIMpOBaHKE JECHBIX SKOCUCTEM: yueOHOe mocodue
2. | /B. K. Xumocrtos, I'. H. CetnoBa; Poccuiickuii rocy1apcTBEHHBIN arpapHblii YHUBEPCUTET

- MCXA um. K. A. TumupsizeBa. — M.: PCAY-MCXA um. K. A. Tumupsizena, 2018.-191c.

Mutpodanosa, H.A. MatemaTrueckoe MOJEIUPOBaHHE JIECHBIX SKOCUCTEM: METOAMYEC-

3. [KMe yKa3aHus AJIs CaMOCTOSITEIbHON paboThl MArUCTPAHTOB HAINIPABIIECHHS ITOITOTOBKH
35.04.01 Jlecnoe neno/ H.A. Mutpodanosa. — YibsiHoBck: Yal'Y, 2017. — 31 c.

6.2. Ilepeuyensn pecypcoB UH(pOPMALMOHHO-TEJIEKOMMYHUKALMOHHOH ceTH
«HuTepHer» (manee - cerb «HHTepHeT»), HEOOXOAMMBIX /I OCBOCHUSA
JAUCHMIITHHBI

Ne
- HazBanue nHTEpHET-pECypCa, aApeC U PeXKUM J0CTyIa
1 Bukunenus — cBoOOHAS SHIUKIONEAU. [DnekTpoHHbIN pecype]. URL:
" |https://ru.wikipedia.org/wiki (maTa oopamenus: 20.08.2022).
2. |Poccwuiickas oubnamoreynas accormars URL: http / www.rba.ru
3 (O0pasoBarenbhblii mopTan Ky6l'AY [DnexTponHslii pecypc]: Pexum nocrymna:

http://edu.kubsau.local




Ha3Banue nHTEpHET-pecypca, aapec U PeKUM TOCTYIIa

[DiekTpoHHO-0MbIHoTeYHast cucteMa «Aficoyk» (iBooks) - http://ibooks.ru

DenepanbHblii EHTP HHOOPMAIIHOHHO-00pa30BaTeIbHBIX pecypco — http://fcior.edu.ru/

[DIIeKTPOHHO-ONOIMOTEYHAast CHCTEMa « Y HUBEPCUTETCKast ONOIMOTEKa OHIIANHY.
[Dnexrponnsiii pecypc]. URL: https://biblioclub.ru/ (nata obpamenns: 20.04.2023).

[D1eKTPOHHO-0MOIMOTEYHAs CHCTEMA M3aaTenbeTBa «Jlanby - http://www.e.lanbook.com

BapyOerxHast 6a3a TaHHBIX pedeprupyeMbIX HayUHBIX KypHaAIoB Agris - http://agris.fao.org

http://tlibrary.ru/ - Hayunas snexrponnas 6ubmoreka eLIBRARY.RU

6.3. CpeacrBa o0ecnieyeHus1 0CBOEHMS U CHUILIUHBI.

6.3.1. KomnbroTepHbie 00y4awlmue 1 KOHTPOJIHPYHOLIHE NPOrPaMMBbl.

Buy yuebnoro | HammeHoBaHue mporpaMMHOTO
3aHATHUA obecrieueHust MOJIEIIAPY

@OyHKUMS POrPaMMHOT0 0OecTIeyeHUs

KOHTPOJIb fomas oOyuaronias

Jlekuun http://moodle.lnau.su - + +

[Ipaktuyeckue ([Iporpamma mjis TeCTOBOM + + +

KTC-2

OLICHKHU 3HAHUM CTYACHTOB

6.3.2. Ayamo- ¥ BHIe0NOCOOHS.

He npenycMoTpeHsl.

7.0n1caHue MaTePUAJIbHO-TEXHUYECKOM 0a3bl, HEOOXOAMMOM 1JIst
OCYIIIeCTBJIEHHs 00Pa30BaTEJIbHOI0 MPOLECCA MO TUCIHUIINHE

HanmeHnoBaHue 000py10BaH-
HBIX Y4EOHBIX KaOWHETOB,
00BEKTOB JJIs1 IPOBEICHUS
3aHATUN

[lepeueHb OCHOBHOTO 000PY10BaHMsl, TPUOOPOB U
MaTEpHAaJIOB

JlexnoHHbBIE Ay JUTOPHH -
A-201, A-202

BUJICONPOEKIIMOHHOE 000pyAOBaHHE ISl IPE3EHTAIMH;
- CpeACTBa 3ByKOBOCIIPOU3BEICHUS;

- DKpaH;

- BBIXOJI B JIOKAJIBHYIO C€Th 1 VIHTEepHET.

AyIUTOpPHUH 1151 IPOBEICHUS
1abopaTOPHBIX U
MPaKTUYECKUX 3aHATUI

- BHJICONIPOEKLIMOHHOE 000pYI0BaHUE JUIsl TPE3CHTALHIH;
- CpelcTBa 3ByKOBOCIIPOU3BEICHMS,

- DKpaH;

- BBIXOJ B JIOKAJIBHYIO C€Th U MIHTEepHET.

- JIOCTYII K CIIPaBOYHO-IIPaBOBBIM cUcTeMaM «l apaHT» u
«Koncynprant [1mrocy,

- 2JIEKTPOHHbIE YUeOHO-METOIMUECKUE MaTepUabl.

AyAUTOpUU I TPYTIIOBBIX
U MHIMBHTY aJIbHBIX
koHcyabpTamii (A-201, A205)

- 2 KOMITBIOTEPA, 2 IPUHTEPA, CKAHEP; 5 KaJIbKYJIATOPOB;
- yueOHBIEC CTEH/IbI

[TomemieHue Ui XpaHeHHs U
pOQUIAKTHIECKOTO
00CITy’)KHBaHUS Y4eOHOTO
000pyTOBaHUS
(mabopantckas — A-204;ay .
A-201

- 2 KOMIIBIOTEpA, 2 IPUHTEPA, CKAHED;
- y4eOHBIC CTEH/IBI



http://fcior.edu.ru/
https://biblioclub.ru/
http://agris.fao.org/
http://tlibrary.ru/

8. MexkaucuunjinHaApHbIe CBS3H

IIpoTokoJ
COIJIACOBaHUS pabouel MPOrpaMMBI ¢ IPYTHMHU AUCHUIUIMHAMH

HanMeHnoBaHue JUCHUITIIINHBI,

Kadenpa, ¢ xoTopoii

[Ipennoxenus 06 u3-
MEHEHHUAX B paboueit

C KOTOPO# MPOBOIUIOCH MIPOBOAMIIOCH [Moamuce 3aB. kadenpoit
nporpamme. 3akiIroueHue
COTJIACOBAHUE COTJIACOBAHUE
00 UTOTax corjiacoBaHUs
1 Kadenpa
€CHas NUPOJIOrUs Ha ILI00OBOIICBOICTBA COTrJTaCOBAHO

OHMOreHETUYECKON OCHOBE

1 JI€COBOACTBA




Jluct n3MeHeHui pabodei mporpaMMbl

Ipuioxkenne 1

Homep
W3MEHEHUS

Howmep
MIPOTOKOJIA
3acenaHus

kadeapsl U gaTa

Crpanuusl ¢
U3MEHEHUIMU

[lepeyenb oTKOppEK-
TUPOBAHHBIX MYHKTOB

[Tonmuce 3aBe-
T IOIIETO
kadenpou




Ipuio:xxkenue 2

Jluct nepuoauvecKkux NpoBepoK paboyeil mporpaMmMbl

JomxHOCTHOE U110, TPO-
BOJIMBIIIEE TTPOBEPKY
®.1.0., 101KHOCTb,

Jara

[TorpebGHOCTD B
KOPPEKTHUPOBKE

IlepeueHns yHKTOB, CTP.,
pa3ziesoB, TpeOyoImUX
WU3MEHEHU I




Ipuioxkenue 3

MMHHUCTEPCTBO CEJILCKOI'O XO34MCTBA POCCUMCKOM ®EJEPAIIMN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJIDKETHOE OBPA30BATEJIBHOE
YUYPEXJIEHUE BBICIIIETO OFPA30BAHMSA «JIYTAHCKHMI T'OCYJAPCTBEHHBII
ATPAPHBIN YHUBEPCUTET UMEHU K.E. BOPOLIIMJIOBA»

®OH/I OHEHOYHbIX CPEACTB
10 JUCUUIUIMHE (MOIyJI0) «MaremaTndeckoe MOJEeITUPOBaHHE JIECHBIX SKOCHCTEM

Hanpasnenne moarorosku: 35.04.01 Jlecnoe neno

Hanpasnennocts (mpo¢uis): MHOroIe/1eBoe HCTI0Ib30BaHUE JIECOB

YpoBeHb mpodeccnoHansHOT0 00pa30BaHUs: MarUCTP

I'ox mauama moaroroBku: 2024

Jlyranck, 2024



1. IEPEYEHb KOMIETEHIIMIA, COOTHECEHHBIX C THIUKATOPAMM JOCTUKEHUS KOMITETEHIIUI, C YKASAHUEM DTAIIOB UX

®OPMHUPOBAHUS B IPOLIECCE OCBOEHUS OBPA3OBATEJBLHOM ITPOT'PAMMBI

Kon xouTpo- DopMyIHpPOBKA Nuaukatopsl Orarn (ypoBeHb) [Inanupyemsbie HaumenoBanue HanmeHnoBaHue o1ieHOYHOTrO
JIUpyeMOH KOHTPOJIUPYEMOU JIOCTH>KEHHUS OCBOCHHS Ppe3yabTaTh Moyied u (Wim) cpeacTBa
KOMIIE- KOMIIETCHLIUH KOMIIETCHIIUA KOMIIETCHLIUH oOydeHus pasnennos Texymuit [IpomexxyTouHast
TECHIIUU JUCITUTIITUHBI KOHTPOJIb aTTecTalus
OIIK-4 Crocoben OIIK-4.2. [TepBerit aTan 3HaTL.. OCHOBHBLIc| Pa3men 1. TecTrl 3auer
MIPOBOJUTH PazpabarteiBaeT (TTOpOTOBBIi MOHSTUS OCHOBHBIE MOHATHUSA | 3aKPBITOTO TUNA
Hay4HBIC TJIaHBI, YPOBEHB) MaTeMaTHUYEeCKOrO MaTeMaTH4YeCKOTo
HCCIIEIOBAHUS, MIPOrPaMMBl, MOJIETUPOBAHHS. MOJIEJIUPOBAaHMUS.
aHaJIU3UPOBaTh METOJUKHU U Kraccubuxans KJ'IaCCI/I(PI/IKaLII/IH
pe3ynbTaThl U MIPOBOJUT N MOJENeH 1ist
TOTOBHUTH OTUYETHHIC | HAYUHBIC Moaelen U rechbix axocucTeM
JIOKYMEHTBI HCCIIEIOBAHUA B — JICCHBIX SKOCHCTEM
061acTH TecHoro | BTOPOi oTam ¥Ymers: coctaBiate | Pazpmen 1. TecTsl 3auer
Jlena; BIajieeT (IpoIBUHY THI OTYETHI 110 OCHOBHBIC TMOHATHS | OTKPBITOTO TUIIA
HABBIKAMH YPOBEHB) [IPOBEICHHOM MaTeMaTU4eCKOr 0 (BompocH! ISt
COCTABJICHMUS Hay4JHOU paboTe MOJEIUPOBAHUSL. orpoca)
OTYETOR 1O Knaccm?nKaum
pe3yibTaTam MoAeIIen 1JIs
Hay4HO- JIECHBIX DKOCUCTEM
HCCIIeI0BATEBCK Tpetuii atan HNMeTh HAaBBIKH Pa3gen 1. Ocnos- IIpakTuueckue 3auer
HX paGor (BBICOKHI YPOBEHBD) HaKalUIMBaTh HbIE TTOHSATHS 3a7aHusA
OIBITHBIM MaT€PUail, | MaTEMATHYECKOrO
MPOBOJIUTH MOJEIUPOBAHUSL.
CTaTHCTUYECKYIO Kiaccudukanus
00paboTKy OTBITHBIX | Mozeneit
JAHHBIX TIPU
MIPOBEACHUH
Hay9IHBIX
HCCIIEIOBAHNN B
JIECHOM JIeTIe
IK-1 CnocobeH IIK-1.2. 3uHaer [TepBsrii aTam 3HATB: OCHOBEI Pasgen 2.Meronuka | TecTol 3auer
OCYyIIECTBIIATD OCHOBBI (moporoBbIit OopraHu3anuu MHOCTPOCHUS 3aKPBLITOrO THUMA
KOHTPOJIb Opra"u3anuu YPOBEHB) BEIECHUSA JIECHOIO PETrPECCUOHHBIX
HCIIOJIb30BAHUA BEJICHHSI JIECHOT'O XO03HCTBa MojeJei




Kox xonTtpo- dopmynupoBKa WNunukaTopbl Orarn (ypoBeHb) [Inanupyemsie HaumenoBanue HammenoBanue o1ieHOUHOTO
JTUPyEeMOi KOHTPOJIMPYEMOM JOCTHKCHHUS OCBOCHUS pe3yIIbTATHI MoayJeH u (win) cpencTaa

JIECOB, IIEPEIaHHbIX B| XO3SICTBA, Bropoii sram YMeTh: Paznen 2. Tectbl 3aver
apeHny, NOCTOSHHOE | MyIaHUpOBaHUA U | (IIPOABUHYTHIN MaTeMaTHYECKH [TocTpoenne OTKPBITOTO THIIA
(Gecepounoe) MPOEKTUPOBAHUS | YPOBEHD) IJIAHUPOBATH U 0THO(DaKTOPHOM (BOTIPOCHI ISt
[10JIb30BaHNE, KOMITJIEKCHOTO MIPOCKTHPOBATH perpeccHOHHOM orpoca)
Oe3Bo3ME3THOE JIeCOTOJIb30BAHUS KOMILIEKCHOE MOJEIN
[TOJIb30BAHNC, 1 JIECOTIONIB30BAHME
ngHCTaBﬂeEHe Tpetuii aTan HNmeTnh HABBIKH Paznen 2. IIpakTuueckue 3auer
0606mennokH (BBICOKHH YPOBEHB) | CAMOCTOSITEIBHOTO ITocTpoenue 3a1aHUs
o oprat MBIIIICHUS MHOTO(aKTOPHOM
roCyIapCTBEHHOU M .
BacTi cyGBeKToB P TBOPYECKOH perpeccuoHHOMN
B OGIACTH JECHBIX AKTUBHOCTHU MO/JIEITN JIECHBIX
OTHOLICHHUH coobuiecTs

MK-3 Crniocoben INK-3.1. Brageer | [lepBbrii aTamn 3HaTh: OCHOBHbBIE Paznen 3. | Tecthl 3auer
OCYILECTBIISTh METOaMHU (TToporoBBIit TEPMUHBI Koppensus, 3aKpBITOrO THIIA
KOHTPOJIb KOMITJICKCHOM YPOBEHbB) MaTeMaTHYECKON aucrepens,
[POBEICHUS OLICHKH CTaTUCTUKU IPU MpoBepKa
necoycTpoicTBa 1 HAaCaXICHUH, U3yYeHUN CTaTUCTUYECKUX
¢dbopmupoBaHue JIECHBIX BbIOOPOYHOH runore3 Kpurepuit
[PEUIOKEHUN IS MacCHBOB U COBOKYTTHOCTH dumepa u
pa3pabOTKH JIECHOTO | 3€Mellb JIECHOTO CrpronenTa
r1aHa cyobekroB PO | monp3oBanus Bropoti atan YMersn! Pazpnen 3. Tectsl 3auer
12§ (TpOBUHYTHIH CTaTUCTUYECKHE YcranaBnuBaTh OTKPBITOT'O THIIA
J1ECOXO03SIMICTBEHHOTO YPOBEHB) XapaKTEPUCTHKHU KOPPEJSILUOHHBIE (BompocCH! ISt
periaMeHTa BBIOOPKH TIPH CBSI3U M3YH. orpoca)
TIeCHUYeCTBa, KOJIMYECTBEHHOM NPU3HAKOB
BHECCHUS B HUX W3MEHYHUBOCTH
M3MCHCHU Tperuit stan HNmeTs HaBBIKH Pa3nen 3. [IpakTnueckue 3auer

(BBICOKUH YPOBEHb) | AMCHEPCHOHHOTO, JucnepcuoHHbII 3aJaHus
KOPPEISILMOHHOTO U | aHAJIN3 ONBITHBIX
PErpeccCHOHHOTO JaHHBIX.

daHaJIn3a




2. OIIMCAHUE MMOKA3ATEJEN U KPUTEPUEB OIEHUBAHUS KOMIIETEHIIUSA
HA PA3JIMYHBIX OTAITAX UX ®OPMHUPOBAHUSA, OIIMCAHUE HIKAJI

OLUEHUBAHUSA
Ne | Haumeno | Kpartkas Ipencranen | Kpurepuu oneHuBaHUSA [kana
n/ | BaHHe XapaKTePUCTHKA ue OIICHUBAHHUS
I OIIGHOYHO | OIIEHOYHOTO CPEJCTBa OLIEHOYHOT' O
ro cpencTtea B
CpencTBa donme
1. | Tect Cuctema TectoBbie B tecrte Beimonueno 90-100% OreHka
CTaHJAPTU3UPOBAHHBIX | 3aJaHUSL 3a1aHui «Omauunoy (5)
3aJjaHAM, ITO3BOJISIONIAS B Tecte BEIMONHEHO Ooniee 75- | OueHka
HU3MEPUTh YPOBEHb 89% 3amanmii «Xopowo» (4)
3HaHMH. B Ttecre BomonneHo 60-74% | Ouenka
3a1aHui «Yooenemeopu
menvho» (3)
B Tecte BpImmomHeHo MmeHee 60% | Onenka
3a/1aHui «Heyoosnemesop
umenvroy (2)
bonbmas yacte onpenenenuil He | OLeHka
npescTaBjeHa, 6o | «Heyoosenemeop
MpeJICTaBIeHa c rpyObiMu | umenvroy» (2)
omrOKaMu.
2. | Ompoc dopma paboTsl, Bompocs! k IIponeMoHCTpUPOBAHEI Orenka
KOTOpast MO3BOJISIET orpocy npeArnoaraeMble otBeThl; | «Omauunoy (5)
OIICHHUTDH KPYTO030D, MPaBUIILHO HCII0JIb30BaH
YMEHHE JIOTUIECKH IropuT™M 000CHOBAHUI BO BpeMsI
ITOCTPOUTH OTBET, paccyKImeHHWi;  ecTb  JIOTHKa
yMcHHE paccyKIeHUH.
MIPOAEMOHCTPUPOBATH [IponemMoHCTpHUPOBAHBI Ornenka
MOHOJIOTHYECKYIO peUb TpearojaracMele  OTBETHI; ecTh | «Xopouwio» (4)
1 MHEIC JIOTHKA paccyXIeHHH, HO
KOMMYHHUKATHBHEIC HETOYHO HCIOJB30BAaH alTOPHUTM
HABBIKU. Y CTHBII 0IIpOC 000CHOBaHUI BO BpeMs
o0najaeT GoNbIIUMH paccyXkJeHuii ¥ He BCe OTBETHI
BO3MOXHOCTSIMU TIOJIHBIE.
BOCIIUTATEIHLHOTO IIpoaeMOHCTPUPOBAHBI Ornenka
BO3JICHCTBUS, CO3/1aBast npeArojgaraéMble  OTBETBHI, HO <<y()06/zem60pu
yCIIOBUS ISt HENPaBUILHO WCIIONIb30BaH | menvho» (3)
HedopMaIbHOTO QJITOPUTM 0OOCHOBAHUIT BO BpeMs
oOmIeHNS. paccyKIeHHIL; OTCYTCTBYET
JIOTHKA PacCyXICHHUN; OTBETHI HE
TOJTHBIE.
OTBETHI HE TPEICTABICHBI. Ornenka
«Heyoosnemeop
umenvroy (2)
3. | Hpakruu | HampasneHo Ha IIpaktuueck | IIpomeMoHCTpUpOBaHO Omnenka
ecKue OBJIQJICHUEC METOJAMU U | ye 3afaHus cBOOOHOE BIIAZIEHUE «Omauuno» (5)
sagamms | METOJMKAMH H3ydaeMoii npodecCHOHATLHO-TIOHATUHHEIM

JUCHUTUTAHBL. J{is
PpeIIeHHs ITpe/IaraeTcs
peIuTh

KOHKPETHOE 3a/IaHNe
(curyamuto) 6e3
MIPUMEHCHUA
MATEMATHYCCKUX
pacyeros.

anmnapaToM, BiajeHHe METOJaMU
1 METOAUKAMU NUCIIUITIINHBI.
IToxa3aHbI CIIOCOOHOCTH
CaMOCTOSTENILHOTO MBIIUICHHUS,
TBOPYECKOI aKTHBHOCTH.
3a/1aHne BEIOIHEHO B TIOJTHOM
o0BeMe.

IIponeMoHCTpUpPOBAaHO BIaAeHUE
po¢heCCHOHATBHO-TIOHATHHHBIM

arraparoM, IMpud HOPUMCHCHHUU

Ouenka
«Xopouio» (4)




Haumeno
BaHHE
OIIEHOYHO
ro
cpencTBa

Kpatkas
XapaKTepUCTHKA

OIICHOYHOT'O CPEACTBA

IIpencraBnen
ue
OIICHOYHOTO
cpelcTBa B
donme

Kpurepuu onennBanus

[kana
OLICHUBAHUSA

METOA0OB U MCTOJUK THUCHHITIIMHBI
HC3HAYUTCIIbHBIC
IIOKa3aHbI

HETOYHOCTH,
CIIOCOOHOCTH
CaMOCTOSATENPHOTO  MBIIIICHUS,
TBOPUYECKOH AKTUBHOCTH.
3agaHue BBIOJHEHO B IOJTHOM
o0beMe, HO C€ HEKOTOPBIMHU

HCTOYHOCTSAMH.

[IpoeMOHCTPUPOBAHO BIAJCHUE
podeCcCHOHANBbHO-TIOHSTHIHBIM
anmapaToM Ha HH3KOM YPOBHE;
JONyCKAIOTCA ~ OIIMOKH  TIpU
NPUMEHEHHUH METOJIOB M METOUK
IUCUMITIAHEI. 3amanue

BBITTIOJIHCHO HC ITOJTHOCTBIO.

OreHka
«Yooenemesopu
menvho» (3)

He MPOJEMOHCTPUPOBAHO
BJIaJICHUE npodeCcCUOHATBHO-
MOHATUUHBIM anmnaparom,
METOaMu u METOJAUKAMH
JUCLUIUIAHBL. 3ananue HE

BBIITIOJIHECHO.

Orenka
«Heyoosnemesop
umenvHo» (2)

3auer

KontpoasHoe

MepOnpusiTHE, KOTOPOE

IIPOBOAUTCA 11O

OKOHYAaHUHN U3YyUYCHUS

JUCIUATIIUHEL.

Bonpocs! k
3a4eTy

IToxa3aHo 3HaHUE TEOPUU
BOIIPOCA, NOHATUIHO-
TEePMHHOJIOTHYECKOr0 arnapara
JUCHUIINHBI; YMCHUEC
aHAJTU3UPOBATh MpobIEMy,
COZIepIKaTENIbHO U CTHIMCTUYECKU
IPaMOTHO U3JIaraTh CyTh
BOIIPOCa; TITyOOKO TIOHUMATh
MaTepuall; BllaJIcHue
AQHAITUTHYECKUM CIIOCOOOM
M3JI0KEHHS BOIPOCA, HAYYHBIX
nzei; HaBBIKaMH apTyMEHTAINN 1
aHanmu3a (pakToB, COOBITHHA,
SIBJICHUH, IPOLIECCOB.
BricraBnsieTcs oOydaroniemycs,
MIOJTHO, TMOAPOOHO W T'PaMOTHO

Ornenka
«Omauuno» (5)

OTBETUBIIEMY  Ha  BOIPOCHI
Ouiera " BOTIPOCHI
9K3aMEeHaTopa.

[lokazaHo 3HaHMe OcHOBHBHIX | OneHka
TEOPETUYECKUX HOJIOKEHHUH | «Xopowioy (4)

BOIIPOCA; YMCHHE aHAIU3UPOBATH
sIBICHUSI, (aKTBI, MJCUCTBUS B
paMKax BOIMpPOCa; COAEPIKATEIHLHO
A CTWINCTHYSCKH  TPAMOTHO
u3jaaraTh CyTh BOIIPOCA, HO UMEET
MECTO HEIOCTATOYHAs IOJHOTA
OTBETOB 1o H3J1araeMoMy
Bonpocy. IIpoaeMOHCTPUPOBAHO
BJIAJICHUE AHATTUTHICCKUM
CHOCcO0OM H3IIOKCHHS BOIIPOCa U




Ne | Haumeno | Kpartkas IIpencranen | Kpurepuu oueHuBanus [Mkana
n/ | BaHue XapaKTepUCTHKA ue OLICHUBAHMS
I | OLEHOYHO | OLEHOYHOIO CPEACTBa OLICHOYHOTO
ro CpeicTBa B
CpencTBa donme
HaBBIKAMH apTyMEHTAlHH.
BrictaBnsieTcst  oOyuaromemycs,
MOJHOCTBI0 OTBETHBIIEMY Ha
BONIPOCHI OmJeTa W BOIPOCH
9K3aMEeHaTopa, HO
JOIyCTUBIIEMY TIIpH  OTBETax
HE3HAYHUTENbHBIE OmuOKH,
YKa3pIBaIOIME  HA  HaJIW4He
HECHCTEMHOCTH U TIpOOENIoB B
3HAHUSX.
[Noxazano 3HaHHE teopun | OneHka
BOIIpOCa ¢parmenrapro | «Yoosremeopu
(HemonHOTA u3nokeHus | menvho» (3)
uHbopManuy; OIepHpOBaHUE

MOHATHSIMH Ha OBITOBOM YPOBHE);
yMEHHE  BBLICIUTH  TIJABHOE,
copmynrpoBaTh BBIBO/JIBI,
MOKa3aTh CBSI3b B IOCTPOCHUH
OTBETa HE MPOJAEMOHCTPUPOBAHO.

Brnanenne AHATUTHYCCKUM
CII0cO0OM H3JIOKEHHUS BOIpOca U
BJIAJICHUE HaBbIKAMHU
apryMeHTanuu HE
IPOAEMOHCTPUPOBAHO.

Ob6yuaromuiics JOTLYCTHUI

CYLIECTBEHHBIE OLIMOKH MpH
OTBETaX Ha BONPOCHI OWJIETOB H
BOINIPOCHI 9K3aMEHATOPA.

3HaHUe MOHATUIHOIO ammapara,

TEOpUU BOIPOCA, HE
MPOJICMOHCTPUPOBAHO;  YMEHHUE
aHaIM3UPOBAThH y4eOHBIN
Marepuan HE
IPOJIEMOHCTPUPOBAHO; BJIAICHHE
aHAITUTHYECKAM crocooom

W3JI0KEHUST BOTIpOCAa M BiIaJicHUE
HaBBIKAMHU  apTyMEHTAllMh  He
MIPOJIEMOHCTPHUPOBAHO.
OOyygaromwmiicss He OTBETHJ Ha
OJIMH WJIM JIBa BOTIpOCa OWIIeTa H
JIOTIOJIHATEIbHEIE BOIIPOCEI
JK3aMeHaTopa.

OrneHka
«Heyoosnemeop
umenvhoy (2)




3. THIOBBIE KOHTPOJILHBIE 3ATAHUSI UJIA UHBIE MATEPHAJIDI,
HEOBXOJMMBIE /151 OEHKHU 3HAHWIA, YMEHWA, HABBIKOB 1 (MJIN)
ONBITA JESTEJIBHOCTH, XAPAKTEPU3YIOIUX STAIII ®OPMUPOBAHUS
KOMIETEHIUI B IPOLIECCE OCBOEHUSI OBPA3OBATEJILHOI
IMPOTPAMMBI

OueHovHbIe CPeACTBA JJIsl MPOBeIeHUs TEKYIIero KOHTPOJIsI
Tekyuuii KOHTPOJIb OCYHIECTBIISIETCS IMPENoAaBaTesieM AUCHUIUIMHBI MPU MPOBEICHUU
3aHATUH B (hOpPME TECTOBBIX 3aJ]aHUH, YCTHOTO OIPOCA U MPAKTUYECKHUX 3aJIaHUM.

OIIK-4. Cnioco0eHn nMpoBOAUTH HAYYHBbIE MCCJIEOBAHNS, AHAJTH3UPOBATH Pe3yJbTaThl H FOTOBHUTH
OTYeTHbIe JIOKYMEHThI

OIIK-4.2. Pa3paGaTpiBaeT MJIaHbl, IPOrPaMMbl, METOAUKH M MPOBOJIMT HAYYHbIE HUCCJIEOBAHMS B
0o0/1acTH JIECHOIO fesia; BjajgeeT HABBIKAMU COCTABJIEHMSI OTYETOB IO pe3yJbTaTaM HAay4YHO-
HCCJIeI0BATE/IbCKUX PadoT

IlepBblii 3Tanm (HOPOroBOli YpPOBeHb) — IMOKAa3bIBaeT C(POPMHPOBAHHOCTL MOKA3aTeJIs
KOMIIETEHIIMH <«3HATh»: TeopeTHYeCKHMe OCHOBbI MaTeMaTH4eCKOro MOJAEJHPOBAHMA B
npogdeccuoHATbHOM 1eATeIbHOCTH.

TecToBble 3aJaHNS 32AKPHITOI0 THIIA
1. MoaeanpoBanue u3y4aer... (BbIOEpUTE OJIMH BapUaHT OTBETA)
a) METOJ UCCIIeIOBaHUS a0CTPAKTHBIX 0OBEKTOB-IIPOTOTUIIOB
0) MeToa HCCIEOBAaHUS pealbHBIX M A0OCTPAKTHBIX OOBEKTOB MPOTOTUIIOB Ha YCIOBHBIX
o0pa3ax, cxemax u T.[.
B) METOJ UCCJIEI0BAaHUS PEATIbHBIX O0BEKTOB — IPOTOTUIIOB
I') TJIaBHBIN CIIOCO0 MMO3HAHMS YEJIOBEKOM CYTH NMPUPOIHBIX M OOIIECTBEHHBIX SBJICHUN

2. AHaJjiorusi — 370.... (BbIOEpHUTE OMH BapUaHT OTBETA)

a) mo100ue MpeIMETOB WM SIBJICHUH, IO KAKUM — TO CBOWCTBaM

0) hyHKIIMOHAIBEHOE U MOP(OIOTHYECKOE TOJJ00ME OPTaHOB Y Pa3HbIX OPraHU3MOB
B) 3TO M0JJ00M€ OTHOIIEHUI

T') OCHOBaHHUE JJI HAYYHBIX OTKPBITHIA

3. BeiBaloOT cieayomme BUAbI AHAJIOTHU. .. (BEIOEPUTE OTMH BapUaHT OTBETA)

a) KOJIM4YeCTBEHHAs U (pu3ndecKas

0) nuHamuueckas u puznyecKas

B) KQUeCTBEHHAs M TMHAMUYECKast

I') Ka4YeCTBEHHAas ¥ KOJINYECTBEHHAS

4. BnepBble aHAJOTHIO B HAYYHBIX MCCJIEIOBAHUIX MPUMEHWI... (BBIOCpUTE ONWH BapUaHT
OTBETA)

a) ApucTorenb

0) Ilnaron, ["amuneit

B) HetoTOH

r) demokpur, Jleonapno na Bunun

5. O0bekT MOXkeT ObITh NPH3HAH MOJEJBI0 OPUIMHAJIA NPH CJAEAYIOIIHMX YCJIOBHUSX...
(BBIOEpUTE OAMH BapUAHT OTBETA)

a) IIpU IPOBEICHUH AHAIOTUH, IPH YMEHBIICHHBIX KOTIHIX

0) pH yCTaHOBJIEHUH MOA00US IPOLIECCOB

B) JUII BOOOPakaeMoro SKCIepuMEHTa

T') IPY IPOBEICHUH aHAIOTHU



Knroun

O WIN -
o (o[ o (o

6. Hpouumaﬁme meKkcm u ycmanosume coomeemcmeue
YcTaHOBUTE COOTBETCTBHE TCPMHUHOB X XapaKTCPUCTHUKAM.

Tepmun

XapakTepucTuka

1. Buorenos

a) Beskuii yyactok jeca, OIHOPOAHBI HAa W3BECTHOM MPOTSHKEHUU IO
COCTaBy, CTPYKType€, CBOWCTBaM CJIara€MbIX €ro KOMIIOHEHTOB U TIO
B3aMMOOTHOUICHHSIM MEXKIY HUMU

2.Buoreonenos

6) OOBEeKT MO3HaHUs, MOJYYCHHBIH B pe3ysbTare aHanu3a (pacuICHEHHUs
€ro Ha OTJIEJIbHBIE COCTABJISIOIINE — MPOCThIE CyONpPOLECChl U U3YUYEeHHUs
KaXJIOr0 W3 HHUX OTIEIbHO) W TIOCIEAYIONIEro CHHTe3a OOBbeKTa —
npomomuna € WCKIIOYEHMEM 4YacTH €ro CcyOIpolLeccoB, KOTOpbIE HE
CYIIECTBEHHBI JJIs1 (JOPMHUPOBAHUS HEKOTOPBIX XapaKTEPUCTUK, KOTOPBIN
OTJIMYEH OT HAYaJIbHOI'0 00BEKTA, TAK HA3bIBAEMOT'O NPOMOMmMuUnd

3.Jlecnoii
OHOreo1eH03

B) COBOKYMHOCTh HAa HM3BECTHOM IIPOTSDKEHUM 3E€MHOW TIOBEPXHOCTH
OJTHOPOJHBIX TPUPOIHBIX YCIOBUN (aTMOc]epbl, TOPHON MOPOJIBI,
pacTeHui, JKMBOTHOIO MHpPa M MHpPAa MHKPOOPTraHU3MOB, IIOYBBI H
TUIPOJIOTUYECKUX yCIIOBUHA), HMEIoIas 0c00yI0 cnenupuKy
B3aUMOJICVCTBHI 3TUX CJIArarolIMX €€ KOMIIOHEHTOB U ONPEACIICHHBIN THII
oOMeHa BEIeCTBOM U SHEPruel uxX MKy cOOOU U ¢ IPYTHMMHU SIBICHUSAMU
MPUPOABI, ¥ TPEIACTABJIAIONIAas COOOW BHYTPEHHEE MPOTUBOPEUYMBOE
€/IMHCTBO, HAXOJIAIIEECs] B MOCTOSTHHOM Pa3BUTHH

4 Mopens o0beKTa
HCCIIENOBAHUS

CucreMbpl MaTEeMAaTHYECKHMX COOTHOIIEHHI, 3HAKOBBIX JIOTHYECKHX
BBIpQKEHUH, OTOOpaKAIOIIMX OINPEACICHHBIE CTOPOHBI HCCIIEIYEMOTrO
o0BeKTa

5.Maremartnueckas
MOJIETIB

n) COBOKYMHOCTh  PAaCTeHUH, JKMBOTHBIX ¥  MHKPOOPTaHH3MOB,
XapaKTepU3YIOIINXCS OIpPEIeIEHHBIMU OTHOIIEHUSMH MEXAy co0oil,
pUCIOCOOJIEHHOCTBIO K OKpYXKalolIeH cpene

e) Coo011ecTBO pacTeHU U KUBOTHBIX Ha KOHKPETHOH B OMpPENEICHHOM
MIPUPOJTHOM apeajie OOUTaHUs

Kiroun
3anuuuTe B Ta0nMIly BeIOpaHHbIE OYKBBI O]l COOTBETCTBYIOIMMU LM paMu
1 2 3 4
i} B a 0 r

Bropoii 3Tan (NPpOABHHYTHIH YPOBEHb) — INOKa3bIBaeT C(POPMHMPOBAHHOCTH IOKa3aTeJsi

KOMIIETCHHUH «YMETb»:

HCI0Jb30BATh OCHOBHBIE II0JIOKEHHSI W MeTOAbl MAaTeMAaTHYeCKOii

CTAaTUCTUKHU B Hay'lHO-HCCJIe}IOBaTeJ'IbCKOﬁ AE€ATCJIbHOCTH.

O b wdNBEF

3aaHus OTKPBITOrO THIIA (BONPOCHI IJIsl OIIPOCA):

. HaiiTe omnpezesnenre MaTeMaTUH4eCKOM MOJIETIH.

. 3Ha4YE€HHE MAaTEMaTUYECKOTO MOJIEIIMPOBAHUS ISl JIECHBIX SKOCHCTEM.
. UTO mpUHATO cUUTATh MaJIO BEIOOPKOIL?

. XapaKTepuCTUKU MaJIOi BBIOOPKH.

. CyIIHOCTB IMCIIEPCHOHHOTO aHAIM3a.




Knroun

1. MareMaTU4eCcKrue MOJACIN — CHCTEMBl MaTeMaTHYECKUX COOTHOH_ICHI/II;'I, 3HaKOBBIX
JIOTHYCCKHX BBIpa)KCHHﬁ, 0T06pa>1<afoumx OMNMPECACIICHHBIC CTOPOHBI HCCICAYEMOI'O
00BEeKTA. Mogenu naOT BO3MOXKHOCTh HCCIICIOBATh 0O0JIBIIIOE KOJHUYECTBO BapHuaHTOB
Pa3sBUTHUA CUCTEMEI U BbI6paTB OINTUMAJIbHBIA C TOYKHU 3pCHHA ITOCTAaBJICHHBIX ueneﬁ.

2. Maremariyeckoe MOJEIMPOBAaHUE TIO3BOJISIET PEIIATh CIEAYIONIME 3a/1aud: TIPOBEPKY
TUTIOTE3 00 OCHOBHBIX MPOIECCaX JUHAMUKH JIECHBIX OOBEKTOB; KOCBEHHOE BBIYMCIICHHE
TPYAHOM3MEPUMBIX XapaKTePUCTHUK; OMPEIEICHNE COCTABIIIOIINX OalaHCca SJIEMEHTOB U UX
CBSI3b C YCIIOBUSIMU BHEIITHEH CpE/Ibl, aHAIM3 BO3MOYKHBIX PEAKIMi CHCTEMbI Ha N3MECHECHHSI
BHEIITHUX YCJIOBHI U OIPE/ICIICHHE TIPE/IETIOB €€ YCTOWYMBOCTH; TIPOTHO3 TMHAMHKH JIECHBIX
00BEKTOB Ha JUTUTEIIBHBIA CPOK (JIECSITKHA M COTHH JIET).

3. Mautoii BBIOOPKOW MPUHATO CYMTATh BAPUALMOHHBIA PsA C HEOONBIIUM KOJIUYECTBOM
enunull HabmoaeHus (Menee 30)
4, XapakTepUCTHKA MAaJIOW BBIOOPKHU: CpejHee 3HadeHHe X = Y ,X/N); CpeaHEKBaJAPATHIECKOE

otkionenne (S= VS?) koaddumment Bapuanun (m3merunsoctn)(V = (S/X) *100; ToyHOCTH
ombiTa  (ommbka  HabmiogeHnus)  (Sx/x)*100; HAOCTOBEpHOCTH  CpPEeOHEr0  3HAYCHHUS
(moBepuTeNBHBII HHTEPBAJ VISl CPEHETro 3HaueHus1) X £t * Sk

5. CyIIHOCTRIO JHCIEPCHOHHOTO aHalM3a SBIACTCS pPacwICHEHHE OOMIell CyMMBI KBaJIpaToOB
OTKJIOHEHHH M OOIIEro 4mciia CTeneHeil CB0OOIbI Ha YacTH — KOMIOHEHTHI, COOTBETCTBYIOIIHE
CTPYKTYpE 3KCIIEPUMEHTA, M OLIEHKA 3HAYMMOCTHU JEWUCTBUS W B3aUMOJICHCTBHUS H3y4aeMbIX
(hakTopoB no F-kpurepuro.

Tpernii 3Tranm (BBICOKHI YPOBeHb) — IOKa3biBaeT CHOPMHPOBAHHOCTH IOKAa3aTessi
KOMIIETEHUMN «BJIAIETh»: HAKAIUIMBATh ONBITHBIH MaTepuaj, NMPOBOIAUTH CTATHCTHYECKYIO
00paGoTKY ONBITHBIX TAHHBIX MPHU MPOBEEHNU HAYYHBIX UCCIEI0BAHUI B JIECHOM J1eJie
I[MpakTHyecKkue 3a1aHUA:
1. TlocTpouTh perpeccHOHHYIO 0THO(PAKTOPHYIO MOJIENh 3aBHCUMOCTH BEICOTHI JiepeBbeB, M (Y) ¢
WX TUaMeTpoM, cM (X) IO CIeAYIONINM JaHHBIM:
Bricora, m — 18,1; 24,2; 29,5; 34,2; 31,8; 37,5.
Huametp, cm — 18, 20, 22, 24, 26, 28
Brrurcnuth ommoOKy ypaBHEHUSI.
2. Paccuntarh K03(D(HUIHEHT KOPPEISIHMOHHON CBS3M MEKAY BBICOTOM JIepeBa U €ro TMaMeTpoM I10
CJICIYFOIIUM JaHHBIM:
Bricora, M 18, 20, 22, 23, 25, 29
Huamerp,cm 16, 17, 19, 21, 23, 25
BbrunciauTh OmmMOKy ypaBHEHUS.
3. Bprucanth KO3PGUIUEHT KOPPEIANH 10 CICAYIONUM TAaHHBIM :
BricoTa, M 17,5; 18,5; 19,5; 20; 20,5; 21,0; 21,5
Huametp, cm  16,6; 19,5; 21,7; 22,6; 26,4; 26,2; 28,0
Boruucnuth ormmoKy ko3 GuiieHTa KOppesiuy, Kputepuid 1octoBepHocTH CThIOICHTA.
4. Wwmetorcs nu3aMepeHus quaMeTpa JepeBbeB. HaiiTu cTaTucTudeckue noxkasaTelu psjaa
HaOIroMeHni 0 MCXOAHEIM AaHueIM: 14, 15, 16,2 18,0 20.3, 21.5, 23, 24.1, 25.8, 26.3, 28, 30.1,
32, 35.
5. HNmeroTcs maHHBIC TIO BBICOTE JIepeBbheB. HaliTh craTUCTUYECKUE ITOKa3aTeN! psiia HaOIro e HU
110 HICXOMHBIM AaHHBIM: 12.5; 15;16.5;17.3;17.9; 18.1; 19.4; 21, 22.3; 24.7; 25; 27.3; 30.8; 32.4

Y =28.3+2.18x; r=0,924,; S, = 0,094, t= 9,36

r=0,894; Sr=0,092; t =r/Sr=10,23

X =23.692; S>=2.24S = 1.86; V = (S/¥) *100=10.8%; Sx = Sl\/n = 0.45; S¥,% = Sx /x=2.87

1
2.
3. r=0,989; Sr=0,074; t =r/Sr=13,36
4
5

¥ =21.529; S>=1.96; S = 1.40; V = (S/x) *100= 6.5%; Sx = Sl/n =0.30; Sx,% = Sx /x=1.39




IIK-1. CnocoGeH ocylecTBIATh KOHTPOJIb HCIOJbL30BAHMS JIECOB, IEpeJaHHBIX B apeHay,
nocrosiHHoe (0eccpoyHoe) 1MOJIbL30BaHME, 0e3BO3Me3HOe II0JIb30BAHME, H INpelcTaBJIeHHe
00001meHHOI MH(OpPManMK B OpPraH rocyIapcTBeHHOH BJacTH cyobekToB Poccuiickoii ®enepanmun
B 00J1aCTH JIeCHBIX OTHOIIEHMIT

IIK-1.2. 3HaeT OCHOBBI OPraHU3aliH BeJICHHUNA JECHOI0 X03MiicTBA, IVIAHUPOBAHUS U IPOEKTHPO-
BaHHUsl KOMILIEKCHOI0 J1eCON0JIb30BaAHHS
IlepBblii 3Tan (IOPOroBoOi ypoBEeHb) — MOKa3bIBaeT CGOPMHPOBAHHOCTD MOKA3aTeJIA KOMIIETEHIHMU
«3HATBH»: OCHOBBI OPraHM3ALNY BeeHHsI JIECHOTO X035iicTBA.
TecToBble 3a1aHUS 3AKPBITOI0 THUIIA
1. Pa3HOBHIHOCTSIMM MPEeIMETHOT0 MO/IeJIUPOBAHMS SIBJISIOTCS ... (BBIOCPUTE OIUH OTBET)
a) aHaJIOroBOE, PU3NIECKOE
0) aHaJIOTOBOE, 3HAKOBOE
B) 3HAKOBOE, (DU3MUECKOe
I') MaTeMaTH4ecKoe, rpaduyeckoe

2. AHAJIOTOBBIM MO/IeJIMPOBAHNEM HA3BIBAETCH... (BBIOCpUTE OIMH BAPHAHT OTBETA)

a) MOJEIUPOBAaHUE SIBICHHUM, HMMEIOLIUX pa3Hyl (U3HUYECKYIO0 MPHUPOLY, HO OIUCHIBAIOTCS
OZIMHAKOBBIMH MaT€MaTHYECKUMHU YPaBHEHUSIMH

0) MozeMPOBaHNE TMPOLIECCOB, UMEIOIINX OJUHAKOBYIO (PU3UUECKYIO TIPUPOLLY, HO OTIMCHIBAIOTCS
Pa3HBIMU MaTeMaTHYeCKUMH ypaBHEHUSIMHU

B) BUI NPpCAMETHOrO MOACINPOBAHM A, OCHOBAHHBLIX HA MCITIOJIb30BAHUN aHAJIOTHHN

I') 3TO MOJIEJIU, KOTOPBIE ONMMCHIBAIOTCS OIMHAKOBBIMUA MAaTeMaTHY€CKUMH YPaBHEHUSMH

3. ®u3n4YeCKUM MOJeJTHPOBAHUEM HA3bIBAETCH... (BHIOCPUTE OJIMH BapHAHT OTBETA)

a) 3TO MPEIMETHOE MOJIEIUPOBAHHNE, OCHOBAHHOE HA U3yUYEHUH MOJIENH, KOTOpasi UMEET Pa3HYIo
buznyecKyo IpUpPOIy C OPUTUHATIOM

0) 3T0 MpeaMETHOE MOJIEINPOBAHIE, OCHOBAHHOE HAa U3YUEHUH MOJENU, UMEIOUIeH OMHAKOBYIO
buznyeCcKy0 IPUPOIY C OPUTUHATIOM

B) BUJI IPEIMETHOTO MOJIETMPOBAHMS, OCHOBAaHHBIN Ha UCIIOJIb30BaHUU aHAJIOTUU

I') BUJ IIPEIMETHOTO MOJIETUPOBAHHUS, B OCHOBE KOTOPOT'O JISKUT TEOpHs Mo1o0us

4. 3HaKoBO# MOJe/IbI0 Ha3bIBAETCA... (BBIOEPUTE O/IMH BapHAHT OTBETA)

a) aOCTpaKTHOE ONKUCAHNE KOHKPETHOTO SIBJICHUS

6) abcTpakTHOE ONMCaHME KOHKPETHOIO SIBIEHUs, KOTOPOE MCIOJB3YIOT JJIsi MPOrHO3UPOBAHUS
TEH/ICHIINH Pa3BUTHS SBICHUS

B) aOCTpaKTHOE ONUCAHUE KOHKPETHOTO SIBJIEHUS], OIpe/IeIIsIIoIIee TOBEAEHNE KOHKPETHON CUCTEMBI
r) abCTpaKTHOE OIHMCAaHWE KOHKPETHOTO SIBICHHS, KOTOPOE ITO3BOJSET BBISIBUTH KIIOUEBBIC
IPOIIECCHI B MOBEJIEHUH CUCTEMBI U IPOTHO3UPOBATh TEHACHIIUH Pa3BUTHS SBICHUS

5. K 3HaKoBBIM MO/1€JISIM OTHOCSIT. .. (BEIOEpUTE OIMH BapHAHT OTBETA)
a) rpaduyeckue, MaTeMaTHIECKUE MOJICITH

0) UCroNb30BaHNE aKBAPUYMOB, OacceilHOB

B) pU3NYECKOE MOJIETUPOBAHNE

') YMEHBIIIEHUE MO/IeJIel CaMOJIeTOB, aBTOMOOUIIEH U JIp. TEXHUKU

Kroun
1. 0
2. a
3. 0
4, r
5. a

6. Hpoqumaﬁme meKcm u ycmanosume coomeemcmeue




YcTaHOBUTE COOTBETCTBHE TCPMHHOB UX XApPaAKTCPUCTUKAM.

Tepmun XapakTepuCTUKa

1. Ananorosoe a) [Ipumensiercst B caM0JIETOCTPOEHUH, aBTOMOOMIIECTPOEHUH, B

MOJICJIUPOBAHHE IPOMBIIIICHHOM M I'PaKJIaHCKOM CTPOUTENBCTBE U T.JI.

2. Teopust nogobust | 6) Maremarndeckoe, CTOXacTU4YecKoe, rpaduiaeckoe, BooOpaxkaeMoe
MO/JICIMPOBAaHUE

3. ITIpumepsl B) Pa3HOBUHOCTH 3HAKOBOTO MOJEJINPOBAHMSI OCHOBBIBAETCS Ha

HPEIMETHOTO IIPUMEHEHHH amapaTa TEOpUU BEPOSITHOCTEH U MaTeMAaTHYECKOMN

MOJIETTUPOBAHUS CTaTUCTUKHM U UCHOJb3YETCS JUIsSl aHAIN3a CII0KHBIX SBJICHUHN, KOTOPbIE

UMEIOT CITy4aiiHbIN XapakTep. Llenb 3Toro MoaenupoBanus — U3yuyeHue
BEPOSITHOCTHBIX XapAaKTEPUCTUK TAKUX SIBICHUMN

4. Baxneuue r) MoaenupoBanne 0cCOOCHHOCTEH MpoIiecca TeIIONPOBOIHOCTH MMyTEM
Pa3HOBHUIHOCTHU ero umuTanuu Ju¢Gy3HbIMH TPOLIECCaMU

3HAaKOBOI'O

MOJICJIUPOBAHUS

5. Croxactuueckoe | 1) JIexkut B ocHOBE (hU3MUECKOTO MOJEIUPOBAHMS, KOTOPOE IIUPOKO
MOJIETUPOBAaHUE MIPUMEHSIETCS B 9KOJIOTHH, OCOOCHHO KOT/1a HEJIb3sI IIPOBOIUTH

OKCIICPUMCHTBI B CCTCCTBCHHBIX YCJIIOBUAX, T.C. HA OPUTHMHAJIC

€) AOCTpaKTHOE ONMCaHUE KOHKPETHOT'O SIBJIIEHUS, KOTOPOE MO3BOJISIET
BBISIBUTH KJIIOUEBBIE IIPOLIECCHI B TOBEJJCHUH CUCTEMBI U IPOTHO3UPOBATh
TEHJACHLIUY Pa3BUTUS SIBJICHUS

Kroun

3anumuTe B Ta0NIHIy BEIOpaHHBIE OYKBBI TI0J] COOTBETCTBYIOIIMMU I paMH
1 2 3 4 5
r I a §) B

Bropoii 3Tan (IPpOABHHYTHIH YPOBEHb) — INOKa3bIBaeT C(POPMHPOBAHHOCTH IOKa3aTe/si
KOMIIETEHIIHN «YMETb»: MaTeMaTHYeCKH IUIAHMPOBATH M NPOEKTHPOBATH KOMILIEKCHOE JIeco-
N0JIb30BaHHe

3agaHus OTKPBITOrO THIA (BOMPOCHI IJISI ONIPOCa):

1. [Jaiitre onpezneneHue 10CTOBEPHOMY, CI0KHOMY, CIIy4ailHOMY COOBITHIO

2. aiite omnpeneneHne BEPOSTHOCTH COOBITH

3. Yto MOHUMAIOT OJI MEIUAaHOW pacrlpeesieHns 3HadeHnH mpru3Haka X?

4. YUto NOHUMAIOT MO/ TEPMHUHOM MOJIa PACIIpe/IeIeHNs] 3HaUeHUH N3y4aeMoro mpu3Haka X:

5. Kakue 3aKOHOMEPHOCTH XapaKTepHBI AJIsl HOPMAJIBHOTO 3aKOHA paclpelesieHHs CIIyYailHbIX 4YhCell.
[lepeuuncnure ux.

Kiroun

1.

CoObiTHEe — 3TO peanu3alys OINpeNeNeHHOr0 O0bEKTa, OHO BO3HHUKAET BCIIEACTBUE
BBITIOJTHEHUS] OTIPENIEIICHHOW COBOKYITHOCTH yCHIOBHH S (0Opa3oBaHHME STHX YCIIOBHH
Ha3bIBAIOT ucnvimanuem). COOBITHE HA3BIBAIOT: OOCMOBEPHLIM, €CITA OHO HETPEMEHHO
OCYIIECTBHUTCS TIPYU 00pa30BaHUH OJHUX M TEX JK€ CAMBIX YCIOBUH S; C102#CHbIM — €ClH
3TO ONpeZeNICHHAs COBOKYITHOCTb 3JIEMEHTApHBIX COOBITUH; CyuauiHbiM — €CIH COOBITHE
MOJKET OCYIIECTBUTHCS, @ MOXKET HE OCYIIECTBUTHCS TP 00pa30BaHUM YCIOBHHA S

BeposaTHOCTh - KOIMYECTBEHHAs XapaKTEPUCTUKAa BO3MOYKHOCTH IIOSIBJIIEHUS JTAHHOTO
coObITHS BeielncTBUE HcnbITaHus (cuMmBoi : P). BepodTHoCcTh mosiBieHus coObITHS A
ompexaenstor mo Gopmyne P(A) = m/n, T.e. OTHONIEHHE KOJIWYECTBA OJIATONPHUSTHBIX
AJIEMEHTapHbIX COOBITUH M K 00IIeMy HUX KOJWYecTBY N B MonHOM rpynme. Jlius
JnocToBepHOro coObitus P = 1, st HeBosmoxkHoro P = 0, ans cinyvaitnoro  0<P<1.

Meouana — 3TO 3HaueHWE TPHU3HAKA, KOTOPOE JEIUT IOIMOJaM YIOPSIOYCHHOE
MHOKECTBO TEPEMEHHBIX (BapUAIIMOHHBINA Ps/), HA JBE PaBHbBIE MO YHCICHHOCTH YacTH,
T.€. 9TO cpeansist Touka pacnpenencaus f(x) = % . Cpennss apudmMeTndeckasi BeIMYMHA




BapHUaLlMOHHOTO Psijia, B 00€ CTOPOHBI OT HETO OJIMHAKOBOE YUCIIO BAPHAHT

4. Mooa — 3HaueHWe TEePEeMEHHOH, KOTOpOe HamOojee YacTO BCTPEYAeTCS B JTAHHOUN
COBOKYIMHOCTH (BBIOOPKE), T.e. BEpIIMHA pacmpeacieHus, B kotopoir ¢yukmus f(X)
HanOoJIbIIAS.

S. JlJis HOpMAJILHOTO pacHpeeiCHUs XapaKTepPHbI 3aKOHOMEPHOCTH: - B O0JlacTH N

(reHepanpHas cpenHsis) =0 nexuT 68,26% Bcex HaOmoneHwit; B obnactu p + 20
Haxonutes 95,46% Bcex 3HaAUECHU Cily4ailHOW BEIWMYMHBL, UHTEPBAT U £+ 3 0 0XBaThIBAE€T
99,73% , T.e. IpaKTUYECKU Bce 3HAuU€HUA. BpiOopouHas cpenHsist X SBISETCS OLEHKON
reHepanbHOM cpeaHel W, BHIOOpOYHAs aucrepcHsi S? — OLUEHKOH 67 M BBIOOPOYHOE
CTaHJApTHOE OTKJIOHEHHE S - OleHKoW o. T. 0., A JTOCTaTOYHO OOJIBIIMX BBIOOPOK
(n>20-30) 3aKkOHOMEpPHOCTH MapamMeTPOB I€HEPaJbHOH COBOKYITHOCTH, CIPABEIUIUBBI U
JUTSL UX OIICHOK: B 00J1acTH X (BBIOOpOYHAs cpenHsis) = S Haxoautces 68,26%, B mpeaenax
X+ 2S —95,46% u B uatepBaie X £ 3S — 99,73% Bcex HAOIIOACHMIA.

Tpernii 3Tan (BHICOKHH YPOBEHb) — NOKa3bIBaeT C(PpOPMHPOBAHHOCTH NOKA3aTe sl
KOMIICTCHIINM «BJIAA€Th» . HABBIKAMHU U CIIOCOOHOCTSIMHM CAMOCTOSITEIHLHOTO MbIIIJICHUSA,
TBOPYECKOH AKTUBHOCTH

HpaKTI/I‘leCKHe 3alaHUA:
1. Mosib3ysich METO0M HAMMEHBIIMX KBAAPATOB, IOCTPOUTH JHHEHYI0O perpeccuio
X =a+Dbtno ciexyromum 1aHHbIM:

2.0 4.0 6.0 8.0 10.0 12.0
15.1 28.3 43.4 58.2 714 86.4
2.0 4.0 6.0 8.0 10.0 12.0
32.0 27.5 20.0 16.5 9.8 3.0
2.0 4.0 6.0 8.0 10.0 12.0
13.6 17.0 24.2 32.8 41.9 52.8
1.5 2 3.2 4.5 6.1 7.8
13.6 17.0 24.2 32.8 41.9 52.8
1.0 2.0 3.0 4.0 5.0 6.0
48.8 40.2 34.0 27.6 20.0 124

Kiroun
1. OcHoBHOe ypaBHeHHe Mojenu umeer Bug Y = 0,48 + 7,14x ; r = 0,80; Sy =0,290; t=2,76
2. OcHoBHOE ypaBHeHHE Mojienid umeet Bua Y = 38,22 —2.87x ; r =-0,99; Sy = 0,039; t,=25,56
3. | OcHoBHOE ypaBHeHHE Mozeau umeeT Bua Y = 2,51 + 3,98x; r =0,989; Sy =0,074; t= 13,36
4, OcHoBHOe ypaBHeHHe Mojienu umeet Bug Y = 4,58 + 6,17x ; r = 0,9998; S; = 0,007; t,= 142,83
5. OcHoBHOe ypaBHeHHe Mojienu umeet Bug Y = 55, 51- 7,14x ; r =-0,999; Sy = 0,022; t; = 45,41

IK-3. CnocoGeH oCymeCTBJISAITh KOHTPOJb TPOBEIEHUs JIeCOyCTpoiicTBa W (opMHpOBaHUe
NpeNJIo:KeHnii s pa3padoTKM JieCHOro TmJiaHa cyobekToB Poccuiickoii ®enepauuun u
JIECOXO035IIICTBEHHOI0 PerjiaMeHTa JIeCHH4eCTBa, BHECEHHs] B HUX W3MeHEeHHU

IIK-3.1.Baageer MeTogaMM KOMILIEKCHONH OIEHKHM HACAKICHMIA, JECHBIX MACCHBOB M 3eMejb
JIECHOT0 MOJIb30BaHUS




IlepBblii 3Tan (MOPOroBoii ypoBeHb) — MOKA3bIBAET C(POPMHPOBAHHOCTD NMOKA3ATEISI KOMIIETEHINHU
«3HATb»: OCHOBHbIe TEPMHUHbI MATEMATHYECKOW CTATUCTUKU NP U3Yy4YeHUH BBHIOOPOYHOM

COBOKYIHOCTH

TecToBbBIE 3a]aHUS 3aKpPbITOI'o TUIIA

1. KosppuumeHt Koppeasiuuu — 370...(BbIOCPUTE OJJUH BapUAHT OTBETA)

a) OLICHKA TECHOTHI U HampaBJIeHUs CBsi3u X C Y

0) olleHKa TeCHOTHI M HAIIPABIICHUS CBSI3W IIPOCTOM MPSMOTHMHEHHON 3aBUCUMOCTH X C Y
B) OLIEHKA TECHOTHI KPUBOJIMHEWHOM 3aBrcuMOCTH X C Y

T') OLIGHKA TECHOTHI CBSI3M MKy 3aBUCHMON U HE3aBUCHMOW MEPEMEHHBIMU

2. CymiecTBEHHOCTh KOI((UIHEHTA KOPPEIAIHH MPOBEPSIOT MO... (BHIOCPUTE OIWH BapUAHT

OTBETA)

a) xkpurepuio Ourepa

0) kpureputo CThrOEHTA
B) kputepuro Opunmana
r) Kputeputo X2 (xm) (Xu-KBaapar)

3. Iucnepceueii Ha3biBaeTcs... (BbIOEPUTE OMH BapUaHT OTBETA)

a) 4aCTHOE OT JIeJICHHS CYMMBI KBaJJpaToOB OTKJIOHEHUH Ha YUCIIO BCEX M3MEPCHUI 0e3 eIMHUIIBI
0) cTeneHp paccessHUs N3y4aeMoro MprU3HaKa

B) Mepa Bapualliy 3HaYCHUH U3y4aeMoro npu3HaKa

T') KBaJ[paT CTaHJAPTHOTO OTKIOHCHUS

4. CpeHHM KBAJPAaTHYECKHM (CTAHJAAPTHHIM) OTKJIOHEHHEM HA3bIBAKOT... (BBIOCpPUTE OJIUH

BapHaHT OTBETA)

a) TIoKa3aresh BaphbUPOBAHUS MTPU3HAKOB

0) yKcIIoBas XapaKTePUCTUKA CITyYalHbIX BEJIMYMH

B) KOpEHb KBaJ[PaTHBINA U3 IUCIIEPCUU

I') IOKa3aTellb BApbUPOBAHUS YHCIOBBIX 3HAYCHUI ITPU3HAKA BOKPYT CpefHel apudmMeTnieckon

5. Koa¢ppuuuent Bapuauuu — 3710... (BBIOEpUTE OJMH BApUAHT OTBETA)

a) CTaHJapTHOE OTKIIOHEHHE, BBIPAXKEHHOE B % K CpeliHel apruMeTHIeCKON JaHHOH COBOKYITHOCTH
0) OTHOCHUTENBbHBIN KOIQDUIIMEHT H3MEHYNBOCTH

B) CTaHJapTHOE OTKJIOHEHHE, BEIPAKCHHOE B ITPOLIEHTAX

T') OIIMOKa M3MEHUYNBOCTHU B TIPOIICHTAX

[~ NN ie) ) o))

6. Hpouumaﬁme meKcm u ycmanoeume coomeemcecmeue
Y CTaHOBUTE COOTBETCTBHUE TCPMHHOB HUX XapaKTCPUCTHUKAM.

Tepmun

XapakTepucTUKa JaHHOTO MOKa3aTeNs

1.CrannaptHoe
otkionenue (S)

a) HpeIICTaBJ'I}ICT co00# YacTHOE TO ACJIICHUA CYMMBI KBaJApaToOB

OTKJIOHCHHH Ha YHCIIO I/ISMepeHI/II\/’I oe3 CAWHULOBI: 3TO OCHOBHAsA MEpa

BapHaIlly, pacCessHUs n3ydaeMora npusHaka (popmyna S = Z—g:?)z ).

2. lucnepcus (S?)

6) Ilokasarenp, naromuii MpeAcTaBlIeHne O Hanboyiee BEPOSITHOM cpenHei
OlMOKe OTHENBHOIO €IWHUYHOTO HaONIO/IEHUs, B3ATOTO M3 JaHHOU
COBOKYITHOCTH, 3TO OCHOBHAasi Mepa BapHallU{, PacCesSHUS H3y4aeMOro

npusHaka (popmyna S = \/E(X-)_()Z / (n-1) ). DTO OCHOBHOE OTKJIOHCHUE




BapHAIIIOHHOTO psiga, a B mpefenax +3S yKIaIbIBalOTCS BCE 3HAUCHUS
BapHaHT BapUaAIMOHHOTO psaa (99,7% Bcex 3HaUEHUI)

3.0mmbka B) Pacunenenue oOmieil cyMMbl KBaJpaToB OTKJIOHEHHH M OOIIEro ymcia
BBIOOPOYHOMN cTeneHei cBo0O0/Ibl Ha YaCTH — KOMIIOHEHTHI, COOTBETCTBYIOIIUE CTPYKTYpe
cpenueit (Sx) HKCHEPUMEHTa, W OLEHKAa 3HAYUMOCTH JCWUCTBUS W B3aUMOCHCTBUS

n3y4yaembix (¢akTtopoB 1o F-kputepuio. JlaeT BO3MOXXHOCTH MOJIYYUTh
MIPEJICTABICHUE O CTETIICHH, WM J0JIe BIUSHUS TOTO WM HHOTO (aKkTopa B
o0uieil [ucnepcuu npu3HaKa, Koropyro npuHumMarot 3a 100%

4. Tucniepcuonsblii | r) OTHOIIEHHE CyMM KBaJpaTOB BapUaHTOB, NOBTOPEHMM M CiIy4ailHOTro
aHanu3 BapbUpOBaHUs (OcTaTka) K oOOIIeMy BapbHpPOBAHUIO, 00O3HAa4YaETCs

dopmymoii )Y? = 1)v2 + NP2 + Nz2 = 1,0 (mam 100%) 1 xapakrepusyer
JI0JII0 BAUsHUS BeeX (HaKTOpOB B 00IIel M3MEHUMBOCTH IIPU3HAKA

5. ons ygactus o) Mepa OTKIOHEHUS BBIOOPOYHOM cpeaHel X OT cpenHeil Bceit
OTJIEbHBIX (reHepaJibHOM) COBOKYIHOCTH W. BenuunHa ommOOK 3aBUCUT OT CTENEHH

__'s
(akropos B M3MEHYMBOCTH U3y4aeMOro IMpU3HaKa U OT oObema BBIOOpKHU ( SX = " ).

o01el n3MeHYn-
BOCTH IPU3HAKA

[IpsiMo mpomopuMOHaIbHA CTAaHJAPTHOMY OTKJIOHEHHIO S W 0OpaTHO
PONOPIHOHAIbHA KOPHIO KBaJIPAaTHOMY M3 YHCJIA M3MEpeHuit N (X£SX)

HaumeHblasi cyIiecTBeHHasi pa3HOCTh Ha 5%-HOM ypOBHE 3HAUMMOCTH = tos*Sd
(xkpurepuit CThIOJICHTa YMHOKaEM Ha OLIMOKY Pa3HOCTH CPEIAHHUX).

Kiroun

3anummre B Ta0JIUIy BEIOpaHHBIE OYKBBI I10JI COOTBETCTBYIOIIUMH IU(paMu
1 2 3 4 5
0 a hi| B r

Bropoii 3Tan (IpOoABHHYTHIH YPOBEHb) — IMOKa3bIBaeT C(POPMHMPOBAHHOCTH IOKa3aTessi
KOMIICTCHIIUHA «YMETB»: CTATUCTHYECKHE XAPAKTCPUCTUKH BBIﬁOpKI/I npu KOJHMYECTBEHHON M
KAa4eCTBEHHOM H3MEeHUYNBOCTH

3agaHus OTKPHITOrO THIA (BOMPOCHI IJIST ONPOCa):

1. K KOJIMYECTBEHHBIM OTHOCST MPU3HAKH, KOTOPHIC XapaKTEPHU3YIOTCS..., a K KAYeCTBEHHBIM OTHOCST
NPU3HAKH, KOTOPBIE. . .

2. BbIOOpKH OBIBAIOT MANBIMU TP YKCIie HAOTIOACHUMH. .. M OOJBIIUMH ...

3. JloBepuTEIbHBIA WHTEpPBA ISl CPEIHErO 3HAYEHHsS MPU3HAKA TPH KOJMYECTBEHHON M3MEHUHMBOCTH
BBIPAXKAIOT (HYOPMYJION. ..., JJIsI OJIM MIPU3HAKA [IPU Ka4eCTBEHHOH H3MEHYNBOCTH ...

4. Hamummrte GOpMyIIbl JUTS BBIYMACICHUS JIOJU TPU3HAKA, CTAHJIAPTHOTO OTKJIOHEeHWs, Ko3(hduipenTa
BapualuK, OIMOKK JOJMM TpH JABYyX rpamamusx mnpusHakoB (K = 2) mnpu  KavyecTBEHHOM
HU3MEHYHBOCTH. ..

5. Oxapakrtepusyiite t-pacnpenenenue CTblo/IeHTa.

Kroun

1. [Ipy KOIMYECTBEHHOW HM3MEHUMBOCTU PA3IMUMA MEXKAY BapUaHTaAMU BBIPAXKAIOTCS
KOJIMYECTBOM (Macca, BBICOTA, YpOXKail, YMCIO 3€peH M T.1I.); TPH KadyeCTBEHHOU
W3MEHYMBOCTH PA3JIMUHMs BHIPAXKAIOTCS KAU€CTBEHHBIMU

2. Bri6opku, coctosuue u3z 20-30 equHUI] HAOMIOIEHUS, Ha3bIBAIOT MAJIBIMHU, a BBIOOPKHU
00JIBITIer0 00beMa — OOJIBIITUMH.

3. [Ipu KonMYeCTBEHHON U3MEHUHMBOCTHU MPU3HAKA TIOBEPUTENbHBIA UHTEPBAI JUIsl CPEJIHETO
3HAUEHUS BBIPAXKAOT X * *SX ; mpH Ka4eCTBEHHOH HM3MEHUYMBOCTH JOBEPUTEITBHBII
WHTEPBAJ JJIsl JOJIH MPU3HAKA B COBOKYITHOCTH BBIPAXKAIOT (hOpMyIIoH P + t*Sy

4. [Tpu I%quTBeHHoﬁ HU3MEHYHUBOCTH (OpMyJIa T BBIYMCIACHHS I0JIH MTPU3HaKa mpu K = 2

p=—: 0= 1 — p ; crangaptHoe oTKIOHeHHE npu K = 2 S = Vpq ; koadpdurment
Bapuanuu Vp = rr— * 100; ommOka momm Sp = % = % .
5. t-pacnpenencane CThIOACHTa H3MEPSICTCS OTKIOHCHHEM BBIOOPOYHOHN CpemaHed X OT CpemHeH




BCEHl T'€HEpaNbHON COBOKYIMHOCTH |, BBIPQKEHHBIM B JOJNSIX OIIMOKM BBIOOpKH  SX

v X —WU
npuHATON 3a eaunHuIyy (t = S—; ). tos CThIOJICHTA MMEET BaXKHOE 3HAYCHHE TIPU padoTe C

MaJIbIMU BBIOOpPKaMU: MO3BOJISIET ONPEIEIIUTD TI0BEPUTEIbHBIA UHTEPBAJ, HAKPHIBAIOLLUI
CPCIHIOI COBOKYIIHOCTH |l, M TPOBEPHTh Ty WM HMHYKO THIIOTE3Y OTHOCHUTEIBHO
TeHEpaJbHONH COBOKYHMHOCTH. Ilpm 3TOM HET HEOOXOJUMOCTH 3HATh MHapaMeTphI
reHEepaJbHONW COBOKYIIHOCTH [ M O , JOCTaTOYHO HMETh HX OLGHKH X U S st
OIIpeJICIEHHOT0 00heMa BBIOOPKH N.

Tpernii 3Tanm (BbICOKMI YpPOBeHb) — TMOKa3bIBaeT C(POPMUPOBAHHOCTH IOKA3ATEJs
KOMIIETeHIMH «BJIAJIeTh»: TUCIEePCHOHHBIM, KOPPEJISAIHOHHBIM, PerPeCCHOHHBIM AHATU30M

IIpakTH4Yeckue 3agaHuA:
1. [Tonp3ysich pe3ynbTaTaMu y4yeTa ypoxkas C.-X. KyJIbTyp B OIHO(PAKTOPHOM OIBITE OMPEICIUTh
Sx,Sd, HCPos, X,Sx % :
[TpoBecTr AMCIIEPCHOHHBIN aHAJIN3 YPOXKANHBIX JAHHBIX OAHO(MAKTOPHOTO OIBITA!

Bapuantel | YpoxkailHOCTh 3epHa MIICHUIBI 110 ToBTOpeHusiM, X (B 1/ra) | Cpennee
(HOpMBI

BBICCBA) I ] Il

1 28,7 27,0 26,5 27,0
2 33,5 32,4 31,9 32,0
3 37,5 36,9 36,3 36,5

2. Tlonb3ysch pe3yJbTaTaMy ydeTa ypoKas C.-X. KyJbTYp B IOJEBOM OJHO(MAKTOPHOM OIIBITE
onpenenuts Sk , Sd , HCPos, X, Sx % ,:
ITpoBeCcTH MCIEPCHOHHBIN aHAIN3 YPOXKAHHBIX JaHHBIX OJHO(AKTOPHOIO OIBITA:

Bapuantsel | YposkaliHOCTh 3epHa STUYMEHsI 10 TOBTOPEHUsAM, X (B 11/Ta) Cpennee
(copta) I Il 11

1 18,2 17,3 16,8 16,9

2 19,5 22,4 21,5 21,0
3 27,3 28,1 26,0 26,8

3. Ilo pe3yabTaTaM TUCIIEPCHOHHOTO aHAIM3a YPOXKANHBIX JAHHBIX TOJEBOIO OJHO(MAKTOPHOIO OIIBITA,
YCTaHOBJIEHO, YTO S? (cpenuwmii kBajgpar aucrepcuu ocrarka) = 1,85 i, n = 4; X = 30,5 w/ra, a tos = 2,18.
Onpenenute ommoOKy onbita (SX), ommOKy pasHoctd cpeanux (Sd), HauMeHbIIyIO CyIIECTBEHHYIO
pasrocts (HCPgs), oTHOCHTENBHYIO OMIKMOKY ombiTa (SX %0).

4. Tlocme mpoBeaeHUs] aHAIHM3a 3aBHCUMOCTH MEXIY UTMHOW MeTeNKH copro (X) m Maccoil 3epHa C
metenku (Y) U COOTBETCTBYIONIMX PaCYETOB YCTaHOBIEHO, uTo (X — X) * (Y - §) =211,73; Y (X - %)’ =
150,71; (Y - )? = 308,81; n =20; tos = 2,1. Onpenenuts ko3(Gpumuent koppensimu ('), ommoKy
ko3¢ unmenTa koppemsiuu (S ), Kputepuit nocroBepHOCTH Kod(pduuueHta xoppensuuu ( t ),
0XapaKTepU30BaTh CHITY KOPPEISIIMOHHON CBSI3H, JOCTOBEPHOCTh CBSI3H U HANIPABJICHUE CBSI3H.

5. OnumuTe ypaBHEHUE MPH JIMHEHHOW KOPPEISALUOHHON 3aBUCUMOCTH MEXKAY ABYMS NMPHU3HAKAMU X U
Y . Yto mokasbIBaeT JTMHEWHas perpeccusi pe3yibTaTuBHOrO npu3Haka Y (QyHKuus) Ha QakTopuaibHbII
npu3Hak X (aprymenr)?

Kunroun
1. | Fpakr.>Fra6n.; Sx =0,51; Sd =0,72; HCPos = 1,77 u/ra; X =32,3 u/ra; Sk % =1,58%
2. Fdaxr.>Fra6n.; Sx =0,65; Sd =0,92; HCPos = 2,26 n/ra; X =21,9 n/ra; Sx % =2,97%
3. | Sx=0,68; Sd=0,96; HCPgs = 2,09 u/ra; X = 30,5 u/ra; Sx % = 2,23%
4. | Kosdpdumment xoppemsiman r =Y [(X — %) * (Y - 9]/ VI(X- ©)2* Y(Y - 7)2=0,98; ommbky
koa(duimenta koppeastuu ( Sy = 1n__T22 = 0,047), xpurepuii DOCTOBEPHOCTH KO3 HUIMEHTA




Koppemsiuuu (tr = ;—r = % = 20,85, npu TeopeTndeckom 3HaueHuu tos = 2,1 mpu vy = 20-2=18 )

JlunHeliHasT KOppENAIMOHHAS 3aBUCHUMOCTh MEXAY JABYMs mpu3HakamMu X # Y BbIpaxaercs
ypaBHeHHEeM npsiMoit uanu Y = a + bX, koTtopoe HaspiBaeTcs ypaBHeHHEM perpeccun Y Ha X, a
COOTBETCTBYIOI[asl €My TpsiMasl JUHHS — BBIOOPOYHON ImHUEH perpeccun Y Ha X. JlunelHas
perpeccuss Y Ha X TMOKa3bIBacT, KaK WM3MEHICTCS B CpelHEM BelnuuMHa Y  TIpU H3MCHEHUU
BeanunHbl X. Eciu npu yBenuueHnn X BenmdrHa Y YBEIIMYUBACTCS, TO KOPPEISALUSI U PETPECCUI0
HA3bIBAIOT MOJOKUTEIHHON MITH MPSMOM, a €CII YMEHBIIIAETCS] — TO OTPHUIIATEIHHON HITH 0OpaTHOM.

OHeHO‘lHBIe cpeacrea AJisi MIpoOBECACHUSA HpOMe)KyTOqHOﬁ aTTeCTallumn

[TpomesxyTouHas aTTecTanus IPOBOIUTCS B (POpME YCTHOTO 3aUeTa.

Bomnpocsl 1u1s 3a4era

JlecHoii 6MOreoneHo3, Kak 00bEeKT MaTeMaTHYECKOI0 MOJEIUPOBAHMSL.

MonennpoBaHue, Kak METOJ0JIOT U TO3HAHMUSL.

Bunel MmogenupoBaHus.

[TonsiTHEe MaTeMaTHYECKOW MOJECIIH.

OCHOBHBIE IPUHLUIIBI U IPUEMBI MATEMAaTUYECKOTO MOIEIUPOBAHUS.

NmuTaunnoHHOE MOIEIUPOBAHUE.

OcHOBHBIE BU/IbI MATEMATUYECKUX MOZCIIEN.

OO6m1as XxapakTeprucTUKa UMUTAITMOHHBIX MOJICIICH.

3HaYeHUE MaTEMaTUYECKOr0 MOIEIUPOBAHUS JJISl JIECHBIX DKOCUCTEM.
Koppensauus.
Boruucnenue ko3¢ UIMEHTOB KOPPENISALUN HEOCPEICTBEHHBIM CLIOCOOOM.
Boruncnenue KkoppensiiuoOHHOTO OTHOLIEHMS.
Henapamerpudeckre METOIbI KOPPEISLIMOHHOIO aHAJIN3A.
Pacuer craTucTHUECKUX XapaKTEPUCTUK IIPH MaJIOW BHIOOPKE.
I'pynmupoBka 1 00pabOTKa JAHHBIX KOJIMYECTBEHHOW H3MEHUMBOCTH IPHU OOJIBIION

BBIOOpKE.

16. PerpeccuoHHbIi aHATU3.

17. Tloctpoenue o1HOGMAKTOPHOM JIMHEMHON PErPECCUOHHON MOJIEIH.

18. Iloctpoenne MHOro(pakTOpHON perpecCCHOHHON MOIEIH.

19. Tloctpoenne 0qHO(AKTOPHON KPUBOIMHEHHON pEerpecCHOHHON MOJIEIH.

20. ucnepcuoHHbIH aHamu3. OCHOBHbIE TOHSTHS.

21. OpHOMaKTOPHBIN TUCTIEPCHOHHBIA KOMILIEKC.

22. JIByX(aKTOpHBII JUCTIEpCHOHHBIN KOMIUIEKC O€3 MOBTOPEHUH.

23. JIByX(aKTOPHBIH JUCTIEPCUOHHBIN KOMIUIEKC C TOBTOPEHUSMH.

24. MareMaTHKO-KapTorpapuueckoe MOJeTUPOBAaHHUE JECHBIX SKOCHUCTEM.

25. Dranbl MaTeMaTHKO-KapTOTpapuIecKOro MOEINPOBAHMSL.

26. ITporao3upoBaHHE COCTOSHUS JIECHBIX IKOCUCTEM.

27. TloHsATHS POTHO3a M TIPOTHO3MPOBAHUS COCTOSHHSI JIECHBIX YKOCHUCTEM.

28. Mopenu TMHAMUKY TTOMYJISIUH.

29. Mopenb «XUITHAK-KEPTBAY.

30. Jlorucruueckas MOJENb CUCTEMbI C MEXBHI0BOU KOHKYpeHuuel Jlorku-Bonbreppa.

31. Jlorucruveckast MOJEINb TOMYJISIIAH C HETTPEPBIBHBIM Pa3MHOKEHUEM.

32. Mojenb NOTEHIMATIBHON CKOPOCTH €CTECTBEHHOI'O POCTA MOITYJISIIH.

33. Knaccudukanus nporHo30B ¥ METOIOB IPOTHO3UPOBAHHUSL.

34. Kputepuu 10CTOBEpHOCTH OLICHOK.

35. [Ipumenenne Kod(hGUIMEHTOB KCIIecca W aACHMMETPHH ISl TIPOBEPKH HOPMATbHOCTH

pacnpeneseHus.
36. MHOXXeCTBEHHAs! H YacTHAs! KOPPEIISIIHSL.
37. OreHka TOCTOBEPHOCTHU MTOKA3aTENNeH PETPECCU.

CoNoOA~WNE
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38. Omnpenenenre HEOOXOIUMOTO 00beMa BHIOOPKH.

39. Mepa JIMHEHHOCTH U TIOKa3aTellb KPUBOJIMHEHHOCTH.

40. Pacuer u 3HaueHHUS KOI(PPUIMEHTOB KOHKOPAALMH, KOHTUHTECHIIUU, COMPSKEHHOCTU

K.IIupcoHa, B3aMMHOM CONPSKEHHOCTH.

41. OnpepeneHue mapaMeTpoB JIMHEHHON pErpecCHm.

42. OmpeneneHue napaMeTpoB JUHEHHON MHOKECTBEHHOU PETPECCHH.

43. Psnpl nuHamuku. TpeHu.

44. OmnpeneneHue napaMeTpoB HEITMHEWNHON perpeccuu.

45. BpIOOp ypaBHEHUH PErpeccuu.

46. OrueHka CyIeCTBEHHOCTH Pa3HOCTEH MEKIY CPEAHUMU.

47. CraTUCTHYECKHUE METOJIbI TPOBEPKU THIIOTES.

48. PacnpezneneHue 4acToT U €ro rpaguueckoe u300pakeHue.

49. OaHO(haKTOPHBIH OIIBIT.

50. MHoro¢akTOpHBIi OIBIT.

51. B HacaxaeHuu BHIOOPOYHO OMpPEASIUIN TuaMeTp y 15 ydeTHBIX nepeBbeB, cM: 16.6,
21.7,22.6,26.4, 26.2, 28, 30.1, 30.3, 31.5, 33.7, 37.3, 30.4, 33.2, 33.9, 41.1. Paccuurars
CTaTUCTUYECKUE XapPAKTEPUCTUKHU Psiia HAOII0IeHU

52. TlocTpouTh perpeccuoHHyI0 0 HO()AKTOPHYIO MOJETH CBSI3U BHICOTHI IepeBheB, M (V) ¢
ux auameTpoM , cM (X) 1o TakuMm JaHHbIM: BeicoTa, m - 18.1, 24.2, 29.5, 34.2, 31.8, 37.5.

Huamerp, cm — 18, 20, 22, 24, 26, 28.
Boruncnuth ommbky ypaBHenus. [loctpouts rpaduk cBs3u.
53. IMoctpouth OMHO(AKTOPHYIO MOJEIHh 3aBUCUMOCTH BBICOTHI J€peBbeB (y) OT uX
auamerpa (X) 1o cleAyromuM AaHHbM: Beicota, M 18, 22, 24, 26, 29, 32
Huametp, cm 16, 18, 20, 22, 24, 26
Boeruncnuth ommbky ypaBHenus. [loctpouts rpaduk cBsi3u.
54. Paccuutath KO3()PUIHEHT KOPPEISIIIMOHHON CBSI3U MEKY BBICOTOM JIepeBa U €ro
JMaMEeTpOM IO CIEeAYIOIUM TaHHbIM: Beicota, m 18, 20, 22, 23, 25, 29
Huamerp, cm 16, 17, 19, 21, 23, 25
Boruncnuth ommbky ypaBHenus. [loctpouTs rpaduk cBs3u.
55. Brruucnuth K03pGUIUEHT KOPPEISLIUU 110 CIEAYIONIUM JaHHBIM:
Bricota nepesbeB,m 17.5, 18.5, 19.5, 20, 20.5, 21, 21.5
Huametp nepesbeB, cm 16.6, 19.5, 21.7, 22.6, 26.4, 26.2, 28
Onpenenuth ommoOKy K0dPPUIeHTa Koppemsaun, kputepuit CTbrofeHTa.
56. Pa3paboTaTh KpHUBOJIMHEWHYIO PETPECCHOHHYIO MOJIENb 2T0 TIOPSAKA CBSI3U BBICOTHI
nepesa (y) ¢ iuaMeTpoM (X) Mo CIEeAYIOINUM JaHHBIM:
Bricora nepesbeB, M 18.1, 24.2, 29.5, 33, 31, 32
Huamertp nepesbeB, cm 18, 20, 22, 23, 25, 27
[Toctpouts rpaduk perpecCHOHHON CBSI3U.
57. Pa3zpaboTaTh KpPUBOJMHEHHYIO PETPECCHOHHYI0 MOJENh 2ro TMOopsakKa Io
CIeNYIONIUM JaHHBIM: Y 18 19 22 24 21 19
X 13 14 16 19 23 26
[TocTpouts rpaduyuecKyro 3aBUCUMOCTb.
58. HNmerotcs u3mepeHust TuaMeTpoB JepeBbeB. HallTi craTucTUyeckue moka3aTenu psiaa
nabmronenuii. Ucxomnsie mannwie: 14, 15, 16.2, 18, 20.3, 21.5, 23, 24.1, 25.8, 26.3, 28.
59. Bpruucnuth K03 (HUIUEHT KOPPEISLUHA TI0 CIEAYIONIMM JaHHBIM:
Bricota nepesbeB, m (Y) 17, 18, 19, 20, 20.5, 23, 25
Huametp nepeBneB, cMm (X) 16, 19, 21, 22, 26, 27, 28
Onpenenuts omuOKy K03PPUIeHTa Koppensnum, kpurepuit CTbroieHTa.

60. Iloctpouth OAHOGAKTOPHYIO MOJENb 3aBHUCUMOCTH BBICOTHI JEepeBbeB (y) OT HX

auamerpa (X) 1o CIeAYIOIUM JaHHbBIM:
Bricota, m 15, 20, 22, 24, 33, 36
Huametp, cm 17, 19, 22, 25, 27, 30



Boruncnuts ommOky ypaBHeHus. [loctpouTs rpaduk cBsi3u.
4. METOAUYECKHUE MATEPHUAJIbIL, ONPEAEJAIOIIUE ITPOLHELYPbI
OIIEHUBAHMSA 3HAHWI, YMEHUI, HABBIKOB ¥ (MJIN) OIIBITA
JAEATEJBHOCTH

Texkymii KOHTPOJIb

TecTtupoBanue JUisi NPOBEACHUS TEKYIIEr0 KOHTPOJSA MPOBOAUTCS ¢ moMouipio CHucTteMbl
JTUCTAHIIMOHHOTO 00ydeHus: wiu komimblotepHoi mporpammbl KTC-2,0. Ha TectupoBanue
orBoautTcss 10 munHyt. Kakaplii BapuaHT TECTOBBIX 3aJaHuil BKIo4aeT 10 BOMpocCoB.
KosnndyecTBO BO3MOXHBIX BapUaHTOB OTBETOB — 4 i 5. CTyneHTy Heo0X0AUMO BBIOPATh OAUH
MPaBUJIBHBIN OTBET. 3a Ka)KIbIH NMPaBWIBHBIA OTBET Ha BOMpOC MpucBamBaeTcs 10 Gamos.
[llxana nepeBoma: 9-10 mpaBUIBHBIX OTBETOB — OIEHKA «OTAUYHO» (5), 7-8 MpaBUIBHBIX
OTBETOB — OLIEHKa «XOpouio» (4), 6 mMpaBUIBHBIX OTBETOB — OLIEHKA «YAOBIETBOPUTEIHHO» (3),
1-5 mpaBWIIbHBIX OTBETOB — OLIEHKA «HE YAOBJIETBOPUTEILHO» (2).

Onpoc Kak CpeACTBO TEKYIIEro KOHTPOJA MPOBOAUTCS B (OpME YCTHBIX OTBETOB Ha
Bonpochl. CTy/IEHT OTBEYAET Ha MOCTABJIEHHBIM BOIIPOC Cpa3y, BpeMs Ha MOJATOTOBKY K OTBETY
HE IIPEI0CTABIISACTCA.

[TpakTueckue 3aaHusl KaK CPEICTBO TEKYIIErO KOHTPOJS HMPOBOASTCS B IMUCHbMEHHOU
dopme. CTyneHTy BbIAAETCA 3ajaHUE U NpeaocTaBisercs 10 MUHYT JUIs MOATOTOBKH K OTBETY.

IIpomekyTOUHAs aTTEeCTALMSA
3auer mpoBogUTCS B yCTHOH (opme. M3 KOHTPONBHBIX BOMPOCOB cocrtapisieTcss 20
9K3aMEHAIMOHHBIX OwieToB. Kaxiplii OWJIET COCTOMT W3 TPEX BOIPOCOB, J1BA U3 KOTOPBIX
SIBIISTFOTCS. TCOPETUICCKUMHE U OJIMH — IMPAKTUICCKUM 3aTaHHCM.
KoMIuiekT sK3aMeHaIlMOHHBIX OWJIETOB MPEICTABICH B Y4eOHO-METOJMUECKOM KOMILJICKCE
JUCITUTUTAHEI.
Ha moarotoBKy K OTBETY CTYJCHTY mpenoctanisiercss 20 MUHYT.



