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1. INTAHUPYEMBIE PE3YJIbTATBI ObBYUYEHUSA

1.1. Hean u 3apaum AUCHUILIHHBI

Ilenb0 ocBoeHMS] AWCHMILVIMHBI SBJIETCS OCBOEHHE OCHOBHBIX METOJOB U IPUEMOB
MaTeMaTHYecKO 00paOOTKM JaHHBIX W HHPOpPMaLUU reorpauyeckoro M 3KOHOMUYECKOIO
cofepkaHusi U (pOpMUPOBAHHE HCCIEIOBATENbCKUX YMEHUH NPUMEHSTh METOJBl MaTEMaTHUKO-
CTaTUCTMYECKOI'O aHAJIN3a, AJITOPUTMbI OOpAaOOTKM JAHHBIX C MCIOJIb30BAHUEM CTaHAAPTHBIX
CTaTUCTHYECKHX IAKETOB M BIAJCHHE CHOCOOAMU IUIAHUPOBAHHS M OPraHU3allMd COOCTBEHHBIX
HUCCIIEOBAaHUN.

3aga4yu AUCUMIVINHBI:

- (hopMUpOBaHHNE KOMIUICKCHBIX 3HAHUHN U IPAKTUYECKUX HABBIKOB MaTEMATUYECKON
00pabOTKU JaHHBIX reorpauuecKoro U FIKOHOMHUYECKOTO COJICPKAHUS U BHIITOJTHEHHS OTIEpaLnii C
HUMU;

- pa3BUTHE CIIOCOOHOCTEH MPUMEHATh MATEMATUYECKUIA amapar i pelIeHus
npo¢eCCHOHANIBHBIX MTEeAarorMueckux 3ajad no npoduito «I'eorpadus nu s3xoHOMHUYECKOE
o0Opa3oBaHHEY.

1.2. IlnanupyemMble pe3yJibTaThl 00y4eHUsI
B pesymbraTte OCBOEHUS [aHHOM JUCHMIUIMHBI Yy oOydJarommxcss (QOpPMHUPYIOTCS — CIeIyIoIue
KOMIIETEHIINH:
YK-1. CnocobeH ocyniecTBIsATh MOMCK, KPUTHYECKUI aHAIN3 W CHHTE3 MH(POPMALIUH, TPUMEHSATh
CHCTEMHBIN MOAXO[ 115l pEILICHHsI TOCTABICHHBIX 3a/1a4.
OIIK-9. CriocobeH moHUMAaTh MPUHIMITE Pa0OTHl COBPEMEHHBIX HH()OPMAITMOHHBIX TEXHOJIOTHH U
MCIOJIb30BATh UX JJIS pellieHus 3a/1a4 PO eCCUOHAIbHON 1EATEIbHOCTH.

2. MECTO JUCHMILINHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOI'PAMMBI
Hucnurnuna BXoauT B «Moayib ya4eOHO-UCCIEA0BATEIbCKON U MPOEKTHOMN JEATEILHOCTH
obsi3arenbHOM yactu broka 1 «/{uciuminnel (MOAyNIn)» U SBISIETCS 00s13aTENbHOMN ISl U3YUEHUSI.
OcBoenue aucHUIUIMHBL «MaTemMaTHuecKUe MEeTO/bl OOpaOOTKU JAaHHBIX» OIHPAECTCS Ha
pe3yibTaThl H3y4Y€HUs JUCUUILIMH: «3emieBeneHue», «Teopus crpaHoBeneHus» «OCHOBBI
SKOHOMHUYECKOM Teopum», «MakpodKoHOMHUKa», «MHUKPOIKOHOMHKA». YCIEIIHOE OBJIAJICHUE
JTUCIHUILTMHOM 00ecrednBaeT BBICOKMN YPOBEHb MOJTOTOBKU MO NMPUMEHEHHIO MaTeMaTHUYECKHX
METOJIOB B reorpauu 1 3KOHOMHUKE.

Kypc «Marematnueckue MeTobl 0OpabOTKM JaHHBIX» TECHO CBA3aH C JUCHUIUITMHAMHU
«OCHOBBI PETMOHATILHON 3KOHOMUKNY, «COLMaIbHO-3KOHOMHYECKHE MTOKA3aTeu CTPaH, pErHOHOB
U TOpoJ10BY», «bu3Hec-mnaHupoBanuey, « TexHoaoruu nuppoBoro o0pa3oBaHUs» U T.J.

Hucuunnuza «MareMaTudeckiue MeToAbl 00paOdOTKH JTaHHBIX» UMEET YETKO BBIPAKEHHYIO
MIPAKTUYECKYIO HAalpaBJIEHHOCTh, 00ecreunBaeT GopMHpPOBaHUE MPOPECCHOHATBHBIX KOMITETEHIINN
M HaBBIKOB Ie€arorudeckoro pabotHuka mo mnpodmmo «['eorpadus U IKOHOMHYECKOE
o0Opa3oBaHHE».

3.0bBbEM U COIEPXAHHUE JUCHUITJINHBI
3.1. O0neM TUCHMILTIHHDI

Iloxka3zatenb 00bEMa AUCUMIIIMHBI ®opma o0yueHust
Ounasn

OObeM TUCHMITIMHBI B 3a4ETHBIX €IMHHUIIAX 3

O0BeM OUCIUILIMHEI B 4acax 108
KonraktHas pabota 54,2
Jlexnn 18
JlaGopaTopHble 3aHATHUS 36
KoHTaKkTHBIE Yachl HAa MPOMEKYTOYHYIO aTTECTAIHIO: 0,2

3auér 0,2
CamocrosTenbHas pabora 46




\ KoHTpons

7,8

dopma NpOMEKYTOUHON aTTECTALUNU SABISAETCS: 3a4€T B 6 ceMecTpe.

3.2.Conepxxanue QM CUUIITHHBI

Ne
n/n

HaumeHoBanue pa3jiesioB (TeM)
AUCHHUIIMHBI ¢ KPATKUM CO/IepP:KaHNeM

KoanyecTBo 4acosB

Jleknun

Jlaboparto
pHbIe
3aHATHSA

Tema 1. OcHOBBI H3MepeHHUS] M KOJINYEeCTBEHHOI0
ONMCAHUA JAHHBIX.

['enepanbHas COBOKYMHOCTh W BBIOOpKA, CBOWMCTBa
BbIOOpKHU. VI3MepeHus, W3MEpUTENbHbIC IIKalbl, BUJIBI
mKaja.  Maremarndeckue — CpeAcTBa  IPEICTaBIICHUS
uHpopmanuu: TaOIUIBI, AUArpaMMbl, Tpaduku, rpadsbl.
Tabnuua ncxomHbIX NaHHBIX. [lepBUYHBIE omuMcaTeIbHBIE
CTaTHCTUKH: MEpbl IEHTPaJbHOM TEeHIAeHIMH (Moa,
MeaMaHa, BBIOOPOYHOE CpeAHEE) U MEphl M3MEHUHMBOCTH
(pa3Max, nucrepcusi, cTaHgapTHOe oTKiIoHeHue). [lepeBon
U3MEPEHUM B pasHble WIKaubl. [IoHATHE cTatncTHyeckon
TUIIOTE3bl.  YPOBEHb  CTaTUCTHUYECKOM  3HAYUMOCTH.
CopnepxarenpHas WHTEPIPETALNS CTaTUCTUYECKOTO
penieHusl.
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Tema 2. 3aK0H HOPpMAJILHOTO paclpe/ieJIeHus!
CJIYy4YaHOU BeJIMYNHBI.

HopmanbHOe pacnipenenenue nprsHaka, €ro CBOMCTBaA.
[Tonsatue BepositHocTu.  OmpeneneHue  BepOATHOCTH
IIOT1aJIaHUs BEJIMYMHBI B 3aJJaHHBIA MHTEpBaJ 110 TpaduKy.
Kpurepuii  Konmoropoa-CMmupHOBa  [UIsl  CpaBHEHMS
pacrnpeneneHuit u IIPOBEPKU COOTBETCTBHS
AMIIMPUUYECKOTO paclpenenacHuss HopMmanbHoMy. [IpoBepka
TUNIA paclpeieNeHuss NpH TOMOIIM CTaTUCTHYECKUX
nakeroB ( OBPUCTA, ME30O3ABP, CAHN).

Tema 3. MeToabl cpaBHeHUs TPyNII.

OOmue  npuHOUNBI  BbIOOpa M IPUMEHEHHs
CTaTUCTHUYECKUX  KputepueB. llapamerpuueckue
HernapaMeTpuyeckre KpUTepuu. YPOBEHb CTaTHCTUYECKOM
3HaYMMOCTH Kputepus. Kputepun cpaBHEHUS 3aBHCHMBIX
BbIOOpOK: KpuTepuil t-CThroseHTa w/wim kputepuil T-
Buikokcona.

Kputepun  cpaBHEHHMs  HE3aBUCHUMBIX  BBIOOPOK:
kputepuii t-CtproneHta uw/mnu kpurepuit U- ManHa-
VYutau, xkputepuit H-Kpackana-Yommuca. OO6paboTka
JTAHHBIX Ha KOMIBIOTEPE.

10

Tema 4. MeToasb! uccjie0BaHUs B3aHMOCBSI3H.

[lonsiTe Koppenduuu, AuarpaMma pacCeuBaHUS.
[Tpocreiimue pasHoBUAHOCTH Koppensuuu. KoagduuueHnt
Koppemsinuu. BenuuuHa KoOppenmsuuMHM W CHJIa  CBSA3H.
Jluneiinple u paHroBele Koppemsiuuu. Koaddurment
koppemsitiuu  I-Ilupcona. Koaddunuent nerepmuHanum.

10




Jluaus perpeccun. BhlunciieHHME JMHUKA PErpeccuu MpHu
auHenHoU koppemsauuu. Kosddumument koppensuuu 1-

Cnupmena. O6paboTKa TaHHBIX HAa KOMIIbIOTEPE.

Hroro

18

36

4.YYEBHO-METOJIUYECKOE OBECIIEYEHUE CAMOCTOSTEJBHON
PABOTbBI OBYYAIOIIUXCH

TeMBI 1151
CaMoOCTOSATENb
HOT'O
U3yYeHusl

N3yyaemblie BONPOCHI U
AefcTBUA

Koanue-
CTBO
4acoB

DopMbI
€CaMoCTOsI-
TeJbHOU
padoThI

Metoanuec-
Koe
odecreueHue

DopMbI
OTYETHOCTH

Bapuanuo
HHBIE PSJIbl U
ux
XapaKTEPUCTUK
H.

[TepBuunas 06paboTKa
IKCIIEPUMEHTATIBLHBIX
JAaHHBIX. BIOOpOYHEIE
XapaKTePUCTUKU
CTaTUCTHYECKOTO
pacrpeneneHusl.
Craructuieckoe
pacnpenenenue. Pacuér
YHCIIOBBIX XapAKTEPUCTHUK.

Iloaroroska
KOHCIIEKTA

OcHOBHas U
JIOIIOJTHUTED
Hasa
JaMTeparypa,
UHTEPHET-
HMCTOYHUKHU

Koucnekt

Bri6opoun
oe
HaOJIIOICHUE.

ToueuHble oLieHKN U
ux cBoiicTBa. Toueunsie
OLICHKH MaT€MaTU4eCKOIro
OKUJAHUS U TUCHIEPCUU.
MeTtoasl nosryueHus
TOYEYHBIX OLIEHOK
apaMeTpoB
pacnpeneseHusl.
HHTepBaabHbIE OLIEHKHU.
JloBepurenbHbie
MHTEPBAJIbL:
JloBepurenbHbie
MHTEPBAJIBI JIsI
[1apaMeTpOB HOPMAJIbHO

pacrnpeeneHHON
reHepaIbHOU
COBOKYITHOCTH.
JloBepuTENbHBIN UHTEPBAI
JUISL MaTeMaTH4eCKOI0
OKHJaHUS

CIy4aiiHON BETUYUHBI
IIPU U3BECTHOU
JUCTIEPCHUH.
JloBepuTeNbHBII HHTEPBAI
JUTSL MAaTeMaTHIeCKOTro
OKHJaHUS

CIIy4aifHOM BEJTMYUHBI
[P HEU3BECTHOMN
JCIIEPCUU U MaJIOU
BBIOOPKH.
JloBepuTenbHbIN HHTEpPBA

Iloaroroska
KOHCIIEKTa

OcHoBHas 1
JOMOJHUTEID
Hasa
JauTepaTypa,
WHTEPHET-
HCTOYHUKHU

Koucnekr




JUISL TUCTIEPCUU
CIIy4anHON

BEJIMYUHBI C
HEU3BECTHBIM
MaTeMaTHYeCKUM
0XKHJIAaHHEM.
JloBepuUTeNbHBIN HHTEPBAI
JUIS1 BEPOSITHOCTH ycriexa

B cxeme bepuymiu u
napamertpa |
pacnpenenenus [lyaccona.
CrarucTiudecKkue OleHKU
napaMeTpoB
pacnpezeseHusl.

Pacuér uncnoBsix
XapaKTEPUCTHK.

Perpeccus.
YpaBHEHHE pErpeCcCHH.
JIuneiinas perpeccus.
CgoiicTBa k02 PunnenTa
Koppemsiinuy. CMbICI
ko3 dunmeHTa
KOPPEJISLHHU.
JloBepuTeNbHBIN HHTEPBAI
JUIsL TUHEWMHOM perpeccuu.

OcHOBHAA U

. JIOTIOJIHUTENb
Koppemsaunonn | Henuuelinas perpeccus.
o IToaroroBka Has
as CaoiicTBa Koncnekr
KOHCIIEKTa | JHUTEparypa,
3aBUCUMOCTh. | KOPPEJSIITUOHHOTO
UHTEpHET-
OTHOLLICHHUS.
HMCTOYHHUKHU
[Tapabosnmueckas
perpeccus.
lN'unepb6onmueckast
perpeccust. [loctpoenue
JIMHENHOMN PErpeccuu 1o
HECTPYIIIUPOBAHHBIM
ITaHHBIM. Pacuér
YHUCJIOBBIX XapaKTEPUCTUK.
Orenka
CTaTUCTUYECKOMN
3HAYMMOCTHU
ko3 Punrenta
KOPPEJISALIHIH.
PPEILIIL OcHOBHas U
Craructuueckas
Craructuu JTOTIOJTHUTEITh
MIPOBEPKA TUIOTE3BI O
eckas [ToaroroBka Has
TEOPETUYECKOM Koncnekr
MpOBEPKa KOHCIIEKTa | JHUTEparypa,
pacupeieeHnH.
TUIIOTE3. . UHTEpHET-
ITocTpoenue kpuBoit
HMCTOYHHUKHU

pacupeneneHus 1o
AMIIMPUYECKUM JAHHBIM
[IpoBepka runoressl o
HOpPMaJIbHOM
pacrmpeiesieHun BHIOOPKH.




Pacuét yncioBbIX
XapaKTEPUCTHK.

[IpoueHTHI
(MaTeMaTHYEeCKUN 1
SKOHOMUYECKHH CMBICH).
[IpocTsie IPOLIEHTBL.
DopmyJibl TPOCTOTO

OcHOBHAaA U

IIpoctsie
MPOLEHTA JIJIsl PA3JIMYHbIX JIOTIOJIHUTENb
MIPOLICHTHI B
CJIy4aeB 3a/IaHHsI CPOKOB. [ToaroroBka Has
o0paboTke . Koncnekr
Tpu BapuanTa pacuéra KOHCIIEKTa | JMTeparypa,
SKOHOMUYECKH
MIPOCTHIX MPOLEHTOB. UHTEpHET-
X JIaHHBIX. N
Pacuétel mpoueHToB ¢ HUCTOYHHUKHU
MIEPEMEHHBIMU CTaBKAMHM.
PeunBectupoBanue.
Pacuér uncnoBbix
XapaKTEePUCTHK.
Onpenenenue
Marematu | CpeIHEro Cpoka
YECKUE MOTALLEHUS KPEIUTOB.
(hopMyITBI ®opMbI TIOTaIICHUS
onpeneneHus KpEIUTOB.
CpeaHEro MaremaTtnueckoe OcHoBHas u
CpoKa JUCKOHTUPOBAHUE. JOTIOJTHUTENb
MOTALIEHUS bankoBckoe [ToaroroBka Has
Koncnekr
KPEIUTOB | JTUCKOHTUPOBAHUE KOHCIIEKTa | JHUTeparypa,
U pa3Iu4HbIX (OaHKOBCKMI YU€T). UHTEpHET-
METOJIOB Hapamienne no npocroi HMCTOYHUKHU
MOTalIeHUS Y4ETHOM CTaBKeE.
KpEIUTOB 1O OKBHUBAJIEHTHOCTD JIBYX
MPOCTHIM BHJIOB ITPOCTHIX CTABOK.
MPOLIEHTAaM. Pacuér uncioBsix
XapaKTEePUCTHK.
Cno>xHbI€ MTPOLICHTBHI.
®opmyisl pacuéra
HapalleHHOW CYMMBI IIpU
HAYUCJICHUH CIIOKHBIX
MIPOLIEHTOB JIEKYPCUBHBIM
TexypcusH metonoM. ['paduueckas OcHoBHas 1
Lt Mero};[p WJUTFOCTpALs JIOTIOJTHUTENb
JIEKYPCUBHOT'O METO/1A [ToaroroBka Has
HaYUCJICHUS Koncnexr
HAYUCIICHUS CIIOKHBIX KOHCIIEKTa | JHUTeparypa,
CJIOYKHBIX
[IpouentoB.CpaBHeHU WHTEpHET-
MPOLIEHTOB.
€ HapallleHHbIX CYMM I10 HUCTOYHHUKHU

MPOCTOM U CIOKHOU
MPOLICHTHBIM CTABKaM.
Hauncnenue cioXHBIX
MPOLIEHTOB MPH IPOOHOM
yucie jgeT. HomunansHas




U ypaBHUBAIOIIAS CTABKU
CJIOKHBIX MPOIEHTOB.

dopmyisl pacuéra
HapalleHHOW CyMMBI IIpU
HA4YMCIICHUH CJIOKHBIX
IIPOLIEHTOB
AHTHCHUIIATUBHBIM
MeTroaoM. CpaBHEHHE
HapalEeHHBIX CyMM IpU

OcHOBHAA U

AHTHCHUNA | IEKYPCUBHOM U
. JOTIOJIHUTENb
TUBHBIA METOJ] | AHTUCUIIATUBHOM METO/AX
IToaroroBka Has
HaYUCJICHUS HAYUCIICHUS CJIOKHBIX Koncnekr
KOHCIIEKTa | JMTEparypa,
CJIOKHBIX npoueHToB. CpaBHEHUE
MPOIICHTOB HapalleHHbIX CYyMM IpU HrTeprets
p ' patil y p HWCTOYHUKHU
HAYUCIICHUH CIIOXKHBIX
MPOLICHTOB
AQHTUCUIIATUBHBIM
MeToJoM 1 pa3 u m pa3 B
rony. Homunanbenas u
ypaBHUBAOIIAS YUYETHBIC
CTaBKH.
Yuér ynep:xanus
KOMUCCHOHHBIX B
acu€Tax I10 MPOCThIM
dunancos | P pe
R IIPOLEHTAM. YUET
bIE PACUETHI C OcHoBHas u
. yAepKaAHUS
yuéToM JOTIOJTHUTENb
KOMUCCHOHHBIX B
yAepKaHUs . IToaroroBka Has
pacdérax 1o CIOKHBIM Koncnekr
KOMMCCHOHHBI KOHCIIEKTa | JHUTeparypa,
npoueHTtam. CpaBHEHUE
X UHTEPHET-
BEITMYMH HapaIEHHBIX
BO3HarpaxjaeH HMCTOYHUKHU
- CyMM IO pa3JInYHbIM
) CTaBKaM.
OKBUBAJIEHTHOCTh
pa3JINYHBIX CTABOK.
YpoBeHb U UHIEKC
uHpIAIIN.
¢ N . OcHoBHas U
N Pacuér napamennoi
Vuér JIOTIOJTHUTENb
CYMMBI B YCTIOBUSIX
UHOIAIUN B [ToaroroBka Has
UHQISAIIN. Koncnekr
SKOHOMHUYECKH KOHCIIEKTa | JIUTeparypa,
N Omnpenenenue
X pacuérax. . . UHTEpHET-
JIEMCTBUTENLHON CTaBKU
N HUCTOYHHUKHU
MIPOLICHTOB C YYETOM
WHQISAIHN.
OCHOBHBIE BUJIBI
OcHOBHas U
[locTosiHH | peHT. AHanu3
JIOTIOJTHUTENh
blE U MOCTOSTHHBIX (PMHAHCOBBIX
IToaroroBka Has
MepEMEHHBIE pPEHT (aHHYHUTETOB). Koncnekr
KOHCIIEKTa | JHUTeparypa,
(buHaHCOBBIE [Moctosinubie prHAHCOBBIC
€HTBI €HTBI TOCTHYMEPaHI0 HHTepHeT®
P ' p yMep ’ HCTOYHUKU

IIepemenHblIe
(MHAHCOBBIE PEHTHI C




a0COJIFOTHBIM U3MEHEHHEM
nnarexei. [lepeMennsie
(HMHAHCOBBIE PEHTHI C
OTHOCUTECIBHBIM
W3MEHEHUEM IIaTEKEN.

Hrtoro

46

5.00HJI OIEHOYHBIX CPEJACTB [JsI MPOBEJIEHUS TEKYIIEM H

MPOMEXYTOYHOM ATTECTAILIUU IO TUCHUIIINHE

5.1. IlepeyeHb KOMIIETEHUMH ¢ YKa3aHMeM 3TanoB UX (pOPMHUPOBAHHS B Mpoluecce 0CBOCHUS
o0pa3oBaTe/ibHOI NPOrPaMMBbI

Kox u HaumeHOBaHMe KOMIIETEHIIMU dranbl popMUpPOBAHUS
KOMIIeTEeHIM I

YK-1. CnocoGeH ocymecTBIsITh MOUCK, KpuTHYecKuid aHanu3 | 1.Pabota Ha  y4eOHBIX

U CcUHTe3 WH(OpMAIUU, TPUMEHSTh CHCTEMHBIN TMOIXOM JJIS | 3aHSITHSIX

pellleHus TOCTaBIEHHBIX 3a7a4 2.CamocrosTenbHas
paborta

OIIK-9. CmocobeH  moHMMAaTh  OpUHLUIBL  pabothl | 1.PaGota Ha  y4ueOHBIX

COBPEMEHHBIX WH()OPMAIMOHHBIX TEXHOJOTHUH U UCTIOIh30BATh | 3AHITHSIX

UX JUIsl pelIeHUs 3a/1a4 podeccruoHalbHON 1eATebHOCTH 2.CamocrosTenbHas
pabora

2. Onucanue nokasaresjieil U KpuTepueB OlleHMBAHUS KOMIIETEHIIMII HA Pa3/IMYHBIX ITanax
uxX (opMHPOBaHMNSl, ONIMCAHUE IKAJ OLleHMBAHUS

OuenuBaem YpoBeHb Oran Onucanue Kpurepun [Ixana
13(S dbopMupoBaHus | TOKazaresieu OILICHUBAH OILICHMBAaH
KOMIIETEHI] ust ust
208
VYK-1. IIOPOTrOBBIN 1.PaGoTtan Ha | 3Haer u | Koncnekr, | lkana
y4eOHBIX MOHUMAET: KOHTPOJIbHA | OLICHUBAHUS
3aHATHUSIX METOUKH s paboTa, KOHCIIEKTa
2.CamocrosTens | moucka, cbopa u | pedepart, [Mkana
Has pabora 00paboTku MIPOEKT, OIICHUBAHUS
uHpOpMaINH; 71a00paTOpH | KOHTPOJIBHO
aKTyaJIbHbIE as pabora i paboThI
pOCCUICKHUE u [Ixana
3apyOeKHbIE OIICHUBAHUS
UCTOYHUKHU pedepara
uHpopMauu B [Ixana
chepe OLICHUBAHUS
npodecCHOHANIbH MPOEKTA
OH JIeATEIbHOCTH; IIIxana
METO] OLICHUBAHHS
CHUCTEMHOTO nabopaTopH
aHaiam3a oii paboThI
YwMmeer:
MPUMCHSITh
METOUKH
MOuCKa, cbopa u
00paboTKn
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nHpopMmanuu;
OCYIIECTBIISIET
KPUTHYECKUI
aHaJgu3 M CHUHTE3
uHpopmanuu,
MOJYyYECHHOU W3
pa3HbIX
HMCTOYHHUKOB;
MPUMEHSET
CHCTEMHBII
MOJIXO/T
perieHus
MOCTaBJIEHHBIX
3aj1a4

TS

MPOJBUHYT
BbIN

1.PaGoTan Ha
y4eOHBIX
3aHATHUAX
2.CamocTosTenb
Has pabora

3HaeT u
MIOHHUMAET:
METOJIUKH
MoucKa, cbopa u
00paboTKu
uH(popMaLuu;
aKTyaJlbHbIE
pOCCHUICKHE u
3apyOeKHbIe
HUCTOYHUKHA
uHpopmanuu B
chepe
npodeCCHOHAIIbH
OH JIESATEIHLHOCTH,
METO/T
CUCTEMHOI'0
aHanm3a

Ywmeer:
MPUMEHSITh
METOUKH
noucka, cbopa u
00paboTku
uH(popMaLnu;
OCYIIIECTBIISET
KPUTHYECKUI
aHallU3 U CHUHTE3
uH(popMaluuy,
MOJIyYCHHOU U3
pa3HbIX
UCTOYHUKOB,;
PUMEHSIET
CHUCTEMHBIN
MOJIXO[
peleHus
MIOCTABJICHHBIX
3aja4
Bmaneer:
METOAAMHU

TSt

Koncrexr,
KOHTpPOJIbHA
s pabora,
pedepar,
MPOEKT,
nabopaTtopH
ast pabota

[Ixana
OILICHUBAHHUS
KOHCIICKTa
[Ikama
OLICHUBAHHMSI
KOHTPOJIBHO
i paboThI
[Ikana
OLICHUBAHHUSI
pedepara
[Tkana
OIICHUBAHHUS
MPOEKTa
[Ikama
OLICHUBAHHSI
nabopaTopH
oii paboThI
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MOMCKa, cbopa u

00paboTku,
KPUTHYECKOTO
aHanu3a "
CUHTE3a
uHpOpMaLNH;
METOIUKOMN
CUCTEMHOI'0
noaxojaa TUISt
peneHus
MOCTaBJIEHHBIX
3aj1a4
OIIK-9. MOPOTOBbIN 1.PaGoran Ha 3Haer u | Koncnekr, | llkana
y4eOHBIX MOHUMAET: KOHTPOJIbHA | OI[CHUBAHUS
3aHSTHSIX COBpPEMEHHBIE a pabora, KOHCIIEKTa
2.CamocCTOSITENb | NIPOrpaMMHbIE pedepar, [xana
Hasi pabota CpencTBa U | MPOEKT, OLICHUBAHUS
urudpoBbie 71a00paTOpH | KOHTPOJIBHO
pecypchl JU1s | asg pabora i paboThI
peLieHus [Ixana
HCCIIeIOBATENbCK OLICHUBAHUS
uX 3a/1a4 pedepara
Ywmeer: [Ikana
MPUMCHSITh OIICHUBAHHUS
COBpPEMEHHBIE MPOEKTa
[IpOrpaMMHBIE [Ixana
CpeacTBa u OLICHUBAHUS
u(poBbIe nabopatopH
pecypchl TUIS oii paboThI
peneHus
UCCIIEI0BaTEIbCK
170'¢ 3a1a4y
(crangapTHBIE
CTaTUCTHYECKUE
MAKETHhI TUISE
OCYILIECTBIIEHUS
00paboTku
MOJTy4YEHHBIX
OMIUPUUYECKUX U
AKCIIEPUMEHTATbH
BIX JTAHHBIX )
MIPOJIBUHYT 1.PaGoTtan Ha | 3Haer u | Koncnekr, | lkana
BIif yueOHBIX MOHUMAET: KOHTpPOJIbHA | OI[CHUBAHUS
3aHSITHSIX COBpPEMEHHBIC a pabora, KOHCIIEKTa
2.CamocTosITens | MpOrpaMMHbBIE pedepar, [xana
Has pabora Cpe/cTBa U | IPOEKT, OIICHUBAHUS
1 poBbIe 1abopaTopH | KOHTPOIBHO
pecypchl IU1s | as pabora i paboThI
pelieHus [Tkama
HCCIJIEIOBATENbCK OIICHUBAHHUS
uX 3a/1a4 pedepara
Ywmeer: [IIxana
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MPUMEHSITh OLICHUBAHUS
COBPEMEHHBIC MPOEKTa
MIPOrpaMMHBIE Hlkana
CpeacTBa u OILICHUBAHHUS
nudposbie nabopaTopH
pecypchl JUTSt oif paboThI
pelieHus
HCCIIEIOBATEIIBCK
ux 3aza4
(crangapTHbIe
CTaTHUCTUYECKUE
MAaKeThI TUTSE
OCYIIIECTBICHUS
00paboTku
MOJTy4YEHHBIX
OMIUPUUYECKUX U
AKCIIEPUMEHTATIbH
BIX JTAHHBIX )
Bianeer
(HaBBIKAMU W/WITH
OTIBITOM
JESITEIIbHOCTH):
HaBBIKAMU
PUMEHEHUS
COBPEMEHHBIX
MPOrPaMMHBIX
CpeAcTB u
(G poBbHIX
pecypcoB TUTS
pelieHus
HCCIIEIOBATEIIhCK
ux 3aaq
(cTaHgapTHBIX
CTaTHCTUYECKUX
MaKeTOB TUTSI
OCYIIECTBICHUS
00paboTku
MOJTY4YEHHBIX
OMIUPUUYECKUX U
AKCIIEPUMEHTATbH
BIX JTAHHBIX )

IIkana oneHUBAHUS KOHCIEKTA

[IpencraBnenne koHcmekTa oreHuBaercs oT 0 g0 5 OamioB. B kadecTBe OIlICHKH
UCIIONIL3YETCSI CIEAYIONTUE KPUTEPUH:

5-4 Ganmna B comepxkaHWM KOHCIIEKTa COOJIIOZICHA JIOTHKA W3JIOKEHHS BOMPOCAa TEMBI,
MaTepuana M3J0XKEH B TOIHOM O0BEMe; BBIJCJICHBI KIIOYEBbIE MOMEHTHI BOMpPOCA, MaTepHal
N3JI0KEH IIOHATHBIM S3BIKOM, HpI/IBe)IeHI)I HpI/IMepBI, I/IJ'IJ'IIOCTpI/Ipy}OH_[I/Ie KIIFOUCBBIC MOMCHTBI
TEMBI.

3-2 Oamna B comepaHWM KOHCHIEKTa COOMIOAEH JMTEPATYpHBIA CTHIIS W3JI0KCHUS,
MIPOCJIEKMUBACTCS HEKOTOPAsi HESICHOCTh M HEYETKOCTh W3JIOKEHUS, WIUTFOCTPAIIMOHHBIE MPUMEPHI
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MPUBCACHDBI C 3aMCUAHUSAMU

2-1 Gamnma B comepxaHWM KOHCIEKTa HE COOMIOAEH JUTEPATYPHBIM CTHIISI W3JIOKCHHS,
MMPOCICIKUBACTCA HCACHOCTb U HCUCTKOCTH H3JIOKCHUA, WIJIFOCTPAIUOHHLIC MPHUMEPLI IMPUBCICHLL
HE B ITOJIHOM 00beMe

0 OamnoB KoncmekT coctaBiieH HEOpPEXKHO M HETPAaMOTHO, MUMEIOTCS HAPYIICHUS JIOTHKH
U3JIOKCHUS MaTepuayia TEMbl, HE TIPUBEACHBI HIUIFOCTPAIMOHHBIC TPUMEPHI, HE BBIICICHBI
KIIFOUCBBIC MOMCHTHI TCMBI.

IIkajia onleHUBAHUS KOHTPOJILHOM padoThI
ITo pe3ynbTaTraM MpOBEPKH KOHTPOJIbHON paboThl BeicTaBisgeTcs 6ain ot 0 1o 10.

Eciu koHTponbHAs paboTa OTBEYAET CIEIYIOIIMM KPUTEPHSAM: padoTa HalMcaHa CTYJISHTOM
CaMOCTOSITEIbHO M HEW B MOJHOM OOBEME PACKPBITHI BOIMPOCH KOHTPOJIBHBIX 3aJaHMHii;
UCIIOJIb30BaHA MOHOTpauIecKasi U CIelHaIbHas TUTEpaTypa; padoTa COAEPKUT MPABUIHHYIO
(bOopMyIUPOBKY MOHATUH M KaTEropwii; B OCBEUICHHHM BOMPOCOB 3aJaHUIl HE COIEPIKUTCSA
rpyObIX OMIMOOK; MPU PEUICHUH 3a/1a4 C/IeTaHbl IPaBUIbHBIC U ApTyMEHTHPOBAHHBIC BBIBOBI —
4-10 6anmnos
Ecnu cryneHT He cnpaBWics ¢ 3aJaHUSIMH, B pa0OTe HE PACKPBITO OCHOBHOE COJEP)KAHHE
BOIPOCOB, UMEIOTCSI OLIMOKU B PEIICHUHU 3a7ad M OCBEIICHHHM BOIPOCOB 3aJlaHUM, a TaK ke
UMEIOTCS  sIBHbIe mpu3Haku 1uiarmara. OdopmieHne pabOTBI HE  COOTBETCTBYET
peabSIBISIEMBbIM TpeOoBaHUsIM - 0-3 OayioB
Pa6ota, mo pe3ynbraraM IpoOBEpKH KOTOPOM BbICTaBJIeHA OlleHKa «0» BO3BpaIllaeTcs CTYJICHTY
Ha J10paboTKy, MpUYEM, 0 TeX MOp MOKa CTYAEHT HE MPEIOCTaBUT KOHTPOJIbHYIO padoTy ¢
JOopabOTaHHBIMU HEAOYETAMH U UCTIPABIICHHBIMH OIINOKaAMHU.

Ikana ouennBanus pedepara

Kpurepun IToka3arenn
Hogusna
AKTyaJIbHOCTh NMPOOJIEMBI U TEMBI;
pedepupoBaHHOro TECTA . .
HaJU4YMe aBTOPCKOU MO3UIINH, CAMOCTOSTEIILHOCTD CYXKICHHUI
5 Gamra
COOTBETCTBUE COAEpkKaHUSI TEME U TUIaHy pedepara;
Crenenn PacCKpPBITHS AP 1y p depara,
yMeHue paboTaTh C JIMTEPATypOH, CHUCTEMATH3UPOBATh W
CYIHOCTH IPOGAeMEI CTPYKTYpUPOBATh MaTepHal;
5 Ganna PYKTYpPHUP puai;

OO60CHOBaHHOCTH BBIOOpA
KpYT, MOJHOTA UCTIONB30BAHUS JIUTEPATYPHBIX HCTOYHUKOB 10

UCTOYHHUKOB DoBIeMe

5 6amn P

Cobmtoienue TpedboBaHui IpaBWIbHOE OQOpPMJIIEHHE CCBUIOK Ha  HCIOJIb3yEMYIO

K 0(pOpPMIICHHIO JUTEPATYPY;

5 6ann coOmroaeHue TpeboBaHuil Kk opopmileHuIo U 00beMy pedepara
oTcyTcTBUE OpdorpaduuecKux M CHHTAKCHUECKUX OIIHOOK

['paMOTHOCTB T pdorpad . ’

S Ga CTHJIMCTUYECKHX MOTPEIIHOCTEH;

JUTEPaTYPHBIN CTHIIb.

IIIkana oueHUBAHUS NIPOEKTA
bamnsr Kpurepun onennBanus

CTYHGHT BJIa€€T HaBbBIKaAMH MMACHEMEHHOMN p€un € HCIOJB30BAHHUEM ITpaBHII
JIOTMKH, apr'yMEHTalluK Ha BBICOKOM ypoBHe. HayuHo-uccnenoBarenbckas pabora
HOCHT CaMOCTOSTEIIHLHBIH XapakKTEp M BBIIIOJIHCHA HAa AJOCTAaTOYHO BBICOKOM
Hay4yHOM ypoBHe. Marepuan paboThl OCHOBaH Ha  JIEHCTBYIOIIEM
3aKOHO/ATEIbCTBE, HAYYHOM U yueOHOW suTeparype. ABTOp HU3YYHI H

15-20
OaIoB
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MIPOAHAIIM3UPOBATT MaTEPHUATIBI MPABONMPUMEHUTENBHON (Cy/neOHON TPaKTHKH).
BoisiBiieHbl  TPOOJIEMBbI  TIPABOBOTO  PETYJIMPOBAHUS, TMPAKTUKHA TPUMCHCHHS
3aKOHOJATEIbCTBA M CPOPMYIMPOBAHBI MPEAJIOKCHUS 10 HX PEIICHHS, B TOM
YUCJIe 3aKOHOJATENbHOTO  Xapakrepa. Fcmonb30BaHBI METOIbI  HAYYHOTO
no3Hanus. [lo3unms aBropa OOOCHOBaHAa W apryMEHTHPOBAaHA, OTPAXKaeT €ro
TOYKY 3pEHHUsT OTHOCHUTEIIBHO HCCIeayeMoil mpolOiieMbl (Bompoca). Pabora
OTBEYAeT BCEM TPeOOBaHUSAM HAay4YHOW paboThl (YyCJIOBHSIM KOHKYpCa).
Pe3ynbTaThl HAy4HO-UCCIIEIOBATEILCKON PA0OTHI MIPABUIILHO O(OPMIICHBI B BUJIC
HAYYHOTO JIOKJIaja, COOOIeHHS (BBICTYIUICHHUS ), HAYYHOH CTaThU (B 3aBUCUMOCTH
0T (hOpMBI HAYYHO-UCCIIEIOBATEIBCKOM IesITeNbHOCTH) - 8-10 O6amioB

Hay4Ho-uccnenoBarenbckas —paboTa  CaMOCTOSTENILBHO M OCHOBaHAa  Ha
JICUCTBYIOIIEM 3aKOHOJIATEIbCTBE, HAYYHOW M Y4eOHOMW JHMTepaType, H3y4eHHON
NPaBONPUMEHHUTENBHOW  (CyneOHOI) TpakTuke. VIcronb30BaHbl  HEKOTOPHIC
METOJIbl Hay4yHOro To3HaHus. [lo3unust aBTOpa 000CHOBaHA, HO HE JOCTATOYHO

14-8 4ETKO apryMEHTHPOBaHA. BBISABICHBI MpOOENBI MPABOBOTO PETYJIMPOBAaHUS H

OaioB chopMyIIMpOBaHO XOTS OBl OJHO TMPEAJIOKEHHWE M0 UX pernieHuro. Pabora
OTBEYAeT BCEM OCHOBHBIM TPEOOBAHUSM HAaydyHOU pabOThI (YCIOBUSM KOHKYpCa).
Pe3ynbTaThl HAy4HO-HCCIIEIOBATEILCKON PA0OTHI MIPABUIIBHO OOPMIICHBI B BUJIC
HAYYHOTO JIOKJIajia, COOOMCHHS (BBICTYIUICHNUS ), HAYYHON CTAaThU (B 3aBUCUMOCTH
0T (hOpMBI HAYIHO-HUCCIIEIOBATEIBCKON IEITENFHOCTH) - 5-7 OaioB

HayuHo-uccnenoBarenbckass paboTa HMMEET CYIIECTBEHHbIE HENOCTaTKU U
Hy)KJaercs B jJopaboTke. B uacTHOCTH, HEOOCTaTOYHO OOOCHOBaHa MO3ULUS
aBTOp, HE YyKa3zaHbl NPOOJIEMbl IPAaBOBOTO PETYJIUPOBAHUS, HEIOCTATOUYHO
MIPOAHATU3UPOBAHBl MAaTEpPUANIBI MTPABONPUMEHUTENBHON (CyneOHOM) MpaKTUKH;
UMEIOTCS HEIOCTATKU B 0()OPMIIEHUH pabOTHI.

Oa1oB

HIkana ouennBanus Ja00paTopHoOii padoThI

24-30 Gay10B: BBHIIOJHEHHE BCeX paboT cemecTpa Oe3 3amevanuii u nocemenue 6omnee 80%
3aHATUH cemecTpa. CTyneHT 4€TKO U 0e3 omMOOK OTBETHII Ha BCe KOHTPOJIbHbIE Bonpockl. Pabora
BBITIOJIHEHA TMOJTHOCTHIO. CTYNEHT BIIaJeeT TEOPETHUYECKUM MaTepHaAIOM, OTCYTCTBYIOT OIIMOKH
OpU ONHMCAHUM TeopuH, (HOpMyTUpyeT COOCTBEHHbIE, CaMOCTOSATENbHbIE, OOOCHOBAHHBIE,
apryMEHTHPOBAaHHBIE  CYKJICHHS, TMPEJICTABIIIET IOJHBIE M  pPa3BEpHYThIE OTBETHl Ha
JIONIOJTHUTEIbHbIE BOIPOCHI.

16-23 6amtoB: mabopaTtopHbie PabOTH CEMECTPa BBHITTOJHEHBI ¢ HEOOJIBITUMHU 3aMCUaHHSIMH;
CTY/IEHT OTBETHJI Ha KOHTPOJIbHBIE BOIPOCHI, HO C HEOOJIBIIMMHU 3aMevaHusiMU. PaboTa BbInoIHeHa
noJHOCTHIO. CTYIEHT BIIJICeT TEOPETHUECKUM MaTepHAIOM, OTCYTCTBYIOT OIIMOKH MPH OMUCAHUU
TeopuH, (HOPMYIHPYET COOCTBEHHBIE, CaMOCTOSITEIbHBbIE, OOOCHOBAaHHbBIC, APryMEHTHPOBAHHBIE
CYKIIEHUSI, IOITyCcKasi HE3HAUYNTENbHbIE OITMOKH MIPU OTBETE Ha JIOTIOJHUTEIIEHBIE BOTIPOCH.

8-15 OamnoB: 3amaHust pPabOT BBINOJIHEHBl C 3aMEUAaHUSMM; CTYAEHT OTBETWI Ha
KOHTPOJIbHBIE BONPOCH C 3amMedyaHWssMH. PabOoTa BBIMOMHEHAa MONMHOCTHIO. CTYAEHT BIaaeeT
TEOPETUYECKHM MaTepuajioM Ha MHHHUMAJIBHO JOMYCTHMOM YPOBHE, OTCYTCTBYIOT OLIMOKH IpH
OTMCAaHWH TEOPHH, UCTIBITHIBACT 3aTPYAHEHUS B (HOPMYITHPOBKE COOCTBEHHBIX OOOCHOBAHHBIX H
apryMEHTUPOBAaHHBIX CYXJICHMH, JOMyCKas HE3HAUMUTENIbHbIE OIIMOKM Ha JONOJHHUTEIbHbIE
BOTIPOCHI.

0-7 GannoB: CTYACHT HE BBINOJHUJI WJIM BBIMOJIHWI HENPaBUIBHO JabopaTopHble padoThI;
CTY/ZICHT OTBETHJI Ha KOHTPOJIbHBIE BOIIPOCHI C CEPhE3HBIMH OMIMOKAMU WJIM HE OTBETHJI Ha
KOHTpOJIbHBIE BOMpOChl. CTyIEHT HE BIaZeeT TEOPETHUECKHUM MaTepHalioM, JIOIyCKaeT IpyOble
OLIMOKHU, HCIBITHIBAET 3aTpyAHEHHs] B (OPMYJIHPOBKE COOCTBEHHBIX CYXACHHUH, HECIOCOOEH
OTBETHUTbH Ha JIOTIOJIHUTEIILHBIE BOIIPOCHI.
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5.3. TunoBble KOHTPOJbHBbIE 33aJaHUS WJIH HHbIe MATEPUAJIbI, HEOOXOAUMbIE JI OLEHKHU
3HAHUM, YMEHHUI, HABBIKOB M (HMJIM) ONBITA JAeATEJbHOCTH, XAPAKTEPU3YIOIUMX ITAlbI
(opMupoBaHus KOMIETEHINH B MpoLiecce OCBOEHHUsI 00Pa30BaTeIbHOM MPOrPaMMBbI

IIpumepHBbIe TEeMBbI KOHTPOJIbHBIX padoT
Tema 1. OcHOBHBIE MOZIEIIBHBIE PACTIPEAEIECHUS. YCTHBIN ONPOC , IPUMEPHBIE BOIIPOCHI:
HopmanbHoe pacripeeneHue, OCHOBHbIE CBOWCTBA U YCIOBHSI IPUMEHUMOCTH. LleHTpanbHas
IpezeabHas TeOpeMa.
Tema 2. [IpoBepka runores. yCTHbIHN onpoc , mpuMepHbIe Boripockl: [locTaHOBKA 3aaun TPOBEPKU
runote3. TpedoBaHus, MPEeAbsBIAEMbIE K KPUTEPUSM.
Tema 3. Kpurepuii oTHOLIEHHS IPAaBIOIO00MS TOMAIITHEE 3ajaHNe , TPUMEPHbIE BOIPOCHI:
Pacnpenenenue c2 u obnacts ero npumenenus. Pacnpenenenue CteloJieHTa, (t - pacrpeseneHue).
Pacnpenenenne ®umepa, (F - pacnipenenenue).
Tema 4. Henmapamerpudeckue KpUTepUH. JOMAIIHEE 3alaHNE , IPUMEPHBIE BOIIPOCHI:
Hecmenménnplii KpuTepuii, HecMenIEHHas KpuTueckast 001acTb. COCTOATEIIEHOCTh KPUTEPHUSI.
PaBHOMepHO HamOoee MomHbIN kputepuit ( PHM-kputepuii). OTceB rpyObIX H3MepeHui 1o
kputeputo CTbIOJEHTA.
Tema 5. PerpeccrnonHblii aHaIN3. JOMAIHEE 3aJaHKE , IPUMEpHbIE Bonpockl: [Ipumep nposepku
cinoxkHbIx runore3 ? HO : m = mO0, s2 - HemnsBectHo, H1 : m - MmO, S2 - neu3BectHo. OTCEB rpyOBIX
M3MEpEeHul npyu MaibIX BbIOOpKax. OTceB rpyObIX U3MEpEHUi TpHU OONbIINX BEIOOpPKAX.
Tema 6. 3agaua IMHENHON perpeccuy. JOMalIHee 3a/laHue , IpUMEpPHbIE Bopockl: HepaBeHCTBO
Pao-Kpamepa u npeznen 3¢ pekTuBHOCTH OLieHOK napaMeTpoB. OLeHKa mapaMeTpoB s
BBEIOPAHHOTO 3aKOHA pacIpeeIICHUS.
Tema 7. OnHOMEpHas JIMHEWHAs perpeccus. JOMalIHEe 3alaHue , IPUMEPHBIE BOIIPOCHL:
Koaddunment nerepmunanuu. [IpoBepka 3Ha4nMoCcTH K03 P PurmenTa
nerepmuHanuu.[IpumMenenre MmenanHON QUIBTPALUK Ul YCTPAHEHUS] UMITYJIbCHBIX TOMEX.

IIpumepHbIe TeMBbI pedpepaToB
. YuéHble-MaTeMaTHKH — BIMSHUE HA TeorpaduyecKie NCCie 0BaHMs.
VuéHble-MaTeMaTUKHU — BIUSHAE Ha 9KOHOMETPHKY.
. Yuéneie-reorpadsl - MaTeMaTHUECKHE METOJIBI B Teorpadun.
VY4€HbIe-DKOHOMUCTHI - MATEMATUYECKHUE METO/IbI B SKOHOMUKE.
OcCoOeHHOCTH HaNMCaHWsI HAYYHBIX CTaTel C UCIOJIb30BAHUEM MaTEMAaTHYECKIX METO/IOB.
[TpoGnembl NpUMEHEHUS MaTeMaTUYeCKHX 3aKOHOB JJIs reorpauyeckux UCCIeJOBaHUH.
[Tpobnembl MPUMEHEHUS] MaTEMATHIECKUX 3aKOHOB JIJIsl S)KOHOMHUYECKUX MCCIICIOBAHMM.
. Bo3aMokHOCTH onucaTenbHOM CTAaTUCTUKY JUIsl aHAJIM3a BapUaIii.
. OnucarenpHasl CTATUCTHKA B COBPEMEHHBIX HAYYHBIX IYOJIUKAIUAX IO Teorpadum.
10. KoppenaunoHHblii aHaU3 — BO3MOKHOCTH U IEPCHEKTHBBI UCIIOJIb30BaHMsS B Teorpaduueckux
WCCIIC/TOBAHHSIX.
11. KoppensunoHHbIi aHaTNu3 — BO3MOKHOCTH U MEPCIEKTHUBBI UCIIOJIb30BaHHS B YKOHOMHUECKUX
WCCIIC/IOBAHHSIX.
12. O6paboTka reorpauyecKux JaHHBIX C TOMOIBIO KOPPETSALMOHHOTIO aHaIM3a.
13. O6paboTKa YKOHOMHUYECKUX JIAHHBIX C IIOMOIILI0 KOPPEISAIIMOHHOTO aHATN3a.
14. PerpeccroHHBIN aHAIU3 — BO3MOKHOCTH U MEPCIIEKTUBbI HCIOIB30BAHUS B reorpauyeckux
WCCIIC/IOBAHHSIX.
15. PerpeccroHHbI aHAIU3 — BO3MOKHOCTH U MEPCIIEKTHUBbI HCIOIB30BAHUS B SKOHOMHUYECKUX
WCCIIC/TOBAHHSIX.
16. O6paboTka reorpauyecKux JaHHBIX C TOMOIIBIO TUCIIEPCHOHHOIO aHAJIH3a.
17. O6paboTka SKOHOMUYECKHUX JAHHBIX C TTOMOIIBIO TUCTIEPCUOHHOTO aHAIH3a.
18. /lucriepcOHHBII aHAIN3 — BO3MOYKHOCTH M MEPCIEKTUBBI UCIIOIB30BaHUS B reorpapuuecKux
WCCIICTOBAHHSIX.
19. /lucriepcoHHBII aHANIN3 — BO3MOKHOCTHU U MEPCIIEKTUBBI UCTIOIb30BAHUS B 9KOHOMUYECKHUX

CENOUTAWNE
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UCCIICIOBAaHMSIX.
20. OcoO6eHHOCTh MCTIOIB30BAHMUS MATEMATHIECKUX METO/IOB B PA3JIMUHBIX reorpaduuecKux
HaTpPaBJICHUSAX.

21. OcoOeHHOCTh UCIOIb30BAHUSI MATEMATUYECKUX METO/IOB B OT/IEIBHBIX 00JIACTIX SKOHOMHUKH.
22. KakoBbl 0cCOOCHHOCTH cOopa U MepBUIHON 00paboTKH MHpOpMAIUu?

23. Ilepeuncnure BUABI 1 HA30BUTE OCHOBHBIE XaPAKTEPUCTUKU CHEIMATM3UPOBAHHBIX IPOTPAMM
ISl CTATUCTHYECKON 00paboTke reorpaduyeckoii nHGopmarum.

24. Tlepeuncnure BUAbl 1 HA30BUTE OCHOBHBIE XaPAKTEPUCTUKU CIIEHUATM3UPOBAHHBIX MPOTPaMM
JUTSI CTATUCTHYECKOM 00pab0TKE SKOHOMUYECKUX JaHHBIX.

25. MepHble U CYETHBIE KOJMYECTBEHHbIE PU3HAKH — B UeM pa3HuIa?

26. Buasl cpeTHUX BETUIUH?

27. Yto xapaKTepu3yeT cpeiHee KBaIpaTHUeCKOe OTKIOHEHHE?

28. O yem cynat o kputeputo Cteronenra?

IIpumepHBIe TEMBI HCCJIE0BATEIbCKHX POECKTOB
1. Cratucrtuyeckuil aHaaM3 NPUUYUHHO-CIIEACTBEHHBIX CBSI3€H B BOIHBIX 3KOCHCTEMAX.
2. CTaTUCTUYECKHE METO/bI MPOTHO3UPOBAHUS ITOKA3aTeNeH BOAHBIX IKOCUCTEM.
3. CraTucTHYECKUI aHAJIM3 Ka4eCTBa PEUHBIX BOJ| B IPOMBILIIEHHOM PErHOHE.
4. CraTHCTUYECKUI aHAJIW3 KauecTBa U YPOBHS KU3HU ceMeil B coBpeMeHHOM Poccuu.
5. CTaTUCTUYECKMH aHaIM3 KWIMIIHBIX YCJIOBUH Ppa3IMYHBIX THUIOB JOMOXO3SHCTB M OLEHKA
3¢ (HEKTHBHOCTH JKUITUIITHOM ITOJTHUTHUKH.
6. Cratuctuyeckuii aHamu3 GaKkTOPOB POXKIAEMOCTH.
7. CTaTuCTUYECCKUI aHATN3 yPOBHS 00pa30BaHMsI POCCUSH: TEHACHIIMH U auddepeHuanus.
8. CraTucTHYecKOoe UCCIIEJOBAHUE COCTOSIHUE 3/J0POBbs HACETICHHUS.
9. CraTucTU4ecKkuil aHAIN3 YCIOBU KU3HU TOMOX035iCTB B Poccuiickoit denepanuu.
10. CraTuctrueckuii aHaJIU3 YpOBHS c4acThs Jtojieil B Poccuiickoit denepanuu.
11. CraTucTuueckuii aHaJIU3 IOCYTOBOM aKTUBHOCTH POCCUSIH
12. Ilpumenenue ¢unbprpa Kanmana B 3a1ayax oLleHUBaHUS U IPOTHO3UPOBAHUS
13. B3anmocBs3b cucTeMbl Ta0IHIL "'3aTpaThl — BRITYCK" M KIIACCHYECKON MOJIEITN
"3aTpatsl — BbillycK" B. JleonTheBa
14. Cratuctuueckuii aHaIW3 pErvoHaNbHOM AUQQepeHnanul M0 YPOBHIO HWHHOBAIMOHHOTO
pa3BUTHS SKOHOMUKH.
15. CraTuctuueckoe ucciae10BaHue pbIHKA )KUIIbs B peruoHax Poccun.

IIpumepsl 1a60paTOpHBIX padoT
JlabopaTopnasi padora Nel.
Tema: «[lepBuunast 00paboTKa JTaHHBIX.
IIpy mnpoBeneHHM SKCIEPUMEHTOB (UKCUPOBAIUCH 3HAYEHUS CIy4alHOM  BeNIMUYMHBI X,
XapaKTepU3yIolllel BpeMs IpocTos 000pyA0BaHUS B 0)KUJJAHUU PEMOHTA (B Yacax).
3a0anue: IPOU3BECTH MEPBUUHYIO 00pabOTKY MOJYYEHHBIX OMBITHBIX AAHHBIX C LENbIO M3Y4YEHUs
CBOWCTB CJIy4alHOW BETUYUHBI X.
1) CocTtaBuM pacyeTHyo TabJuIy, B KOTOPOi 3anMileM BapHallMOHHBIN psJl (371eMEHTHI BBIOOPKHU B
MOPSAJIKE BO3pAacTaHUs TNpPU3HAKA) M TPOU3BEAEM pacdeTbl, HEOOXOAUMbIE Il BBIYMCIECHUS
YHCIIOBBIX XapaKTEPUCTHUK.
Tabnuna 1 — Pacuetnas Tabnuua

Bapuanuon-
Howmep | Beibopka, HBIH o N2 3 4
/1 yac. pan, Xi XX (= x) (x; = x) (x; = X)
qac.
1 6,72 0,21 -5,068 | 25,684 -130,163 | 659,6524
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2 8,2 04 -4,885 | 23,864 -116,58 | 569,5061
3 0,4 0,64 -4642 | 21,55 -100,036 | 464,3845
4 12,9 0,69 -4595 | 21,118 | -97,0476 | 4459774
5 3,15 0,77 -4509 | 20,33 -91,6644 | 413,3022
6 34,5 0,93 -4,346 | 18,892 | -82,1113 | 356,8922
7 4,71 1,14 -4,142 | 17,158 | -71,0714 | 294,3925
8 1,14 1,51 -3,772 | 14,226 | -53,6592 | 202,3917
9 2,87 1,73 -3,55 | 12,601 | -44,7323 | 158,7918
10 3,07 1,86 -3,422 | 11,709 | -40,0658 | 137,0981
11 5,86 2 -3,277 | 10,741 | -35,2003 | 115,3619
12 11,4 2,1 -3,179 | 10,105 | -32,1227 | 102,1135
13 3,12 2,32 -2,964 | 8,7873 | -26,0485 | 77,21641
14 0,21 2,32 -2,961 | 8,7695 | -25,9695 | 76,9043
15 1,51 2,4 -2,885 | 8,3222 | -24,0079 | 69,25838
16 2,76 2,76 -2,521 | 6,3562 -16,025 | 40,40161
17 0,93 2,87 -2,414 | 5,8281 | -14,0699 | 33,96675
18 2,4 2,87 -2,409 | 5,8055 -13,988 | 33,70356
19 3,5 2,99 -2,294 | 52642 | -12,0781 | 27,71187
20 5,29 3,07 -2,214 | 49038 | -10,8593 | 24,0474
21 1,86 3,12 -2,163 | 4,6803 | -10,1253 | 21,90503
22 4,99 3,15 -2,132 | 45437 | -9,68547 | 20,6456
23 8,77 3,5 -1,776 | 3,1546 | -5,60301 | 9,951645
24 1,73 3,6 -1,683 | 2,8313 | -4,76407 | 8,016242
25 0,77 4,59 -0,691 | 0,477 -0,32948 | 0,227561
26 5,99 4,61 -0,669 | 0,4478 | -0,29968 | 0,200545
27 7,95 4,71 -0,568 | 0,323 -0,18359 | 0,104347
28 2,87 4,99 -0,292 | 0,0854 | -0,02497 | 0,007299
29 0,64 5,29 0,006 | 0,000036 | 0,0000002 ll’?ﬁ_,
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30 5,74 5,74 0,459 | 0,2103 | 0,096434 | 0,044222
31 0,69 5,86 0,582 | 0,3384 | 0,196888 | 0,11454
32 2,99 5,99 0,707 | 0,5003 0,35391 | 0,250336
33 4,59 6,72 1,439 | 2,0704 | 2,978986 | 4,286387
34 2,32 7,95 2,671 | 7,1361 19,06293 | 50,92364
35 2,32 8,2 2,924 8,55 25,00068 | 73,10309
36 2 8,77 3,492 12,193 42,57744 | 148,6755
37 2,1 11,4 6,097 | 37,173 226,6467 | 1381,866
38 4,61 12,9 7,608 | 57,874 | 440,2776 | 3349,414
39 30,1 30,1 24,78 | 614,27 15224,23 | 377323,6
40 3,6 34,5 29,26 | 855,97 25043,19 | 732688,6
Hroro 211 211 0 1874,8 | 39956,09 | 1119385
2) Haiinem pa3smax BEIGOPKH R =Xmax = Xmin = 34,5-0,21 = 34,29,
R 34,29 34,29

3) lnuHa uHTEpBaa

4) TpaHHIIbl HHTEPBAJIOB: Co =Xmin = 0,21,

T 1+33221gn —1+3,3221g40 —1+3,322 1,602 — 5 424,

C1=Co*h —0 2145424 =5634, ©2 =C1 ¥ =5 634 +5 424 = 11,058,

Cs=Co+h _ 19058 +5424= 16482, C+ =Ca+h — 16480+ 5424= 21,906, Cs =Ca*h -
21,906+ 5,424 = 27,33,

Co =Cs+h _ 973345424 =32754, C7 =Ce *h _ 397544 5424 = 38,178 ) Xmax |
5) IlocTpouM UHTEPBAIBHBIA CTATUCTUYECKUH PSIL:

Tabnuna 2 — HTepBaJIbHBIN CTATUCTUYECKUH PsijL

I'panuwbl

WHTEPBAJIOB | Hactoctu | HakomnseHHble

[C;.C;,,) | YacTOTBI m;/n YaCTOCTH
ac.

[0.21;

5,634) 29 29/40 29/40

[5,634;

11,058) 7 7/40 36/40

[11,058;

16,482) 2 2/40 38/40

[16,482; 0 0/40 38/40
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21,906)

£271,,3%(;6; 0 0/40 38/40

G |+ || e

ph | 2w |
Htoro 40 1

6) Bbruncianm 4ncioBble XapakTePUCTUKU.

B Ka4yeCTBE OLICHKH MamemamuuecKko2o 0ICUOAHUA HCIIOJIB3YETCA cpE€aHee

apumeTnueckoe X HAOMIOJEHHBIX 3HAYEHMH. JTa CTATHCTHKA HAa3bIBACTCH BHIOOPOYHBIM

CPeTHUM.

M[X] =X :lZ X; :E :5,281(uacoe)
n3 40

I[JI?I OLICHUBAaHUA IIO BI)I60pO‘-IHI)IM JaHHBIM MOABI PaCHpCACICHUA, HCIIOJIB3YCTCA TO 3HAYCHUC

X
CTPYNIIMPOBAHHOTO CTATUCTUYECKOTO psima ~ ™°d | KOTOPOMY COOTBETCTBYET HamOOJIbIIee
3HayeHue dYacToThl. [lo MHTEpBAJIBHOMY CTATUCTHUYECKOMY psALy ONpEAensieTcs MOAAIbHbIN
MHTEpPBaJl, B KOTOPHIM NOMajJ0 Haubo/Iblee Y1CJI0 3JIeMEeHTOB BbIOOPKH, 1 B Kaue€CTBE TOUCUHOU
OLIEHKU MOJIbl MOXET UCII0JIb30BaThCsl CpeIHEe 3HAYEHHUE 3TOr0 MHTEpBaIa.
. _0,21+5634

mod

=2,922(uaca)

Z[J'IS[ OIpCaACICHUA BbI60p0‘IHOl"O 3HAYCHUA MCIUAHbI HCIIOJIb3YCTCA BapI/IaI_II/IOHHBIﬁ pAaa. B

1
2 —(n+1)
Ka4yeCTBC OLICHKU MCIHNAHBI med MNPpUHHUMAIOT Cpe):[HI/IP'I (T. c. 2 'ﬁ) YWICH 3TOTO psaga, €Ciin

1
—n

3HaueHHe N — HEYETHO U CPeHEe apu(PMETHUECKOE MEXKILY IBYMs CPEIHUMH (T. €. MEXIYy 2  -M

lir1+1

u -M) WIEHAMH 3TOTO psja, ecii N — 4éTHo. B HameMm ciydae o6bem BEIGOpku 11 = 40 -
YETHOE, T.€. B KAUeCTBE OLICHKH MeIMaHbl IPUMEM

Xy + Xy _3,07 +312

=3,095 (uaca)
- 2 .
B KauecTBe OIICHKH JIACTIEPCUU MCTIONB3YETCS
~ n 1 < _
D[X]=67 :TZ(XI- - x)> 18748 =48,072(uaca?)
CTATUCTHKA n=Lliz = 40-1

OI_ICHKa CPpCAHCTO KBAAPATUICCKOI'O OTKIIOHCHUS

SLX1=+/DI[X] = /48,072 =6,933(uaca)

Vv :g 100% _6.933 100 =131,3%

Onenka kod¢puiueHTa Bapuaum X 5,

Orenka k03 HUIIMEHTa ACHMMETPUHT
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1 ¢ 3
72()‘1' - X)
- - - 1%
Alx)=p ="l _ 3995609 _, o,
1 ~3 3
o 39 6,933

Ornenka ko3¢ dunmenTa sKcrecca

1 < 4
2, (x; - X)
- -~ n-1° 1119385
EXX1=p4, = = -3=—""" -3=9423
2 ~A4 4
& 39 -6,933

7) Anst npuOArkEHHOTO MOCTPOSHUS SMIIMPUYECKON (QYHKIIMH paclpe/esIeHUs] BOCIOIb3yeMCs
COOTHOLIEHUEM:

Flx] :Z% |

8) ITocTpouM rucTorpaMmy 4acTOT M SMIHPUUECKYIO (PYHKIIUIO pacIpeeiCHHs.

FMCTOrpaMma yacmT
35
30
25 A
2 20
E
? 15 -
10
5
0 1 . f T
[0.21; [5.634; [11,058; [16482; [21,906; [27.33; [32,754;
5,634) 11,058) 16,482) 21,906) 27.33) 32,754) 38,178)
EpsME NpocTos OMF“OEHMFL A

Pucynok | — I'mcrorpamma gactor

o — - =
- et
g2 r “—b
: l :
Ey
_H
oF I
os [ !
! 1
. l
03
i
|
i i
0/ , )
i »- II L 1 i -I 1 1 N LU
o1 1058 2L 2Tt Z.

Pucynok 2 — @yHKIMS pacnpeeneHus

BeiBog. B pesyibrare uccrienoBaHus BHIOOPKM 3HAYEHHWN HENPEPHIBHOW CydaifHOW BEJHMYUHBI,
XapaKTepU3yIollel BpeMsl IPOCTOs 000pYyIOBaHUS B OKUAAHUM PEMOHTA, MOITYUYHIIN CIEAYIOLINE
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pe3yabTaThl, Yac: MUHMMalIbHOE BpeMs npocTtost — 0,21, makcumanbHoe — 34,54, cpeHee 3HaueHue
BPEMEHHU TMPOCTOsI o0opymoBaHus — 5,28, Hanbosee BEPOATHOE BpeMs MPOCTOsI 00OpYAOBaHUS —
2,922, cpenneBepositHoe — 3,095, cpeaHEKBaApaTHUUECKOE OTKJIOHEHHE BpPEMEHU MPOCTOS
0o00OpyIOBaHUs OT CpeaHero 3HavyeHWs coctaBwio 6,933. Onenka ko3(duiMeHTa Bapuanuu
coctaBmia 131,3%, yTo yka3piBaeT Ha OOJBIIYIO KOJIEOIEMOCTh MPU3HAKA OTHOCUTENIHHO CPETHETO
3HAauYeHUS, OlIeHKa Kodpduirenta acummerpun coctaBuia 3,074, ouenka ko3 duirenrta skcuecca
cocrasuia 9,423.

JlabopaTopHasi padora Ne2.
Tema: «I[logbop 3akoHa pacnpeneneHrs OJHOMEPHOHN CITy4aiiHOW BEIIMYUHBI»

2
Heab pa6oThi: M3y4UTh METOIUKY NPUMEHEHUsT KpuTepust % [TupcoHa 1yisi MPOBEPKU THIIOTE3bI
0 BH/JIE 3aKOHA PaCIPEIEICHUs CIy4aiiHON BEJIMYNHBI.

3agaHue: ¢ IOMOIIBIO KPUTEPHUS IPOBEPUTH COIIACOBAHUE BBIIBUHYTOM I'MIIOTE3bI O BUJIE 3aKOHA
pacmpeeNie st UCCIIeyeMOH CITydaiiHOW BETMYMHBI C HIMEIOIIUMUCS BEIOOPOYHBIMU TaHHBIMH.

2
Aneopumm npumenenusi kpumepusi [1° 0151 nposepku eunomesvl 0 6ude 3aKOHA pPACnpeoeseHus:
uccneodyemoul CyyauHou 6eIUYUHbL.

lBI)I60pO‘-IHI)Ie JaHHBIC TMPCACTABJIAIOTCA B BHAC MHTCPBAJIBHOIO WM CrpylnirpOBaHHOIO
CTaTUCTHUYCCKOI'O pAaa.

2 BriOupaercst ypoBeHb 3HAUUMOCTH [].
3 ®opmynupyeTcs FMIoTe3a 0 BHJIE 3aKOHA PaclpeesIeH s UCCIeyeMOt CilydyaliHON BEIMYMHBI.

4 Beryucnsrorces BEPOSITHOCTH [j TIOMAaAaHus 3HaYEeHUH CIIy4aliHOU BEeJIMYUHEI X B
p; =P(C;, =X <Cj,)) = =F(C;y)- F(C)) C(

paccMaTpuBaeMble  paspsibl  pa3OueHHS: i

i =12,.... k ), tae F(X) —runoTterndeckast GyHKIUSA pacrpeaecHUs CIyIaiHON BeTuIrHbI X,

3ameuanue. Eciin HN3Yy4dacTCd HCEIPEpbIBHAA cnyqaﬁHa;I BCIIMYMHA, TO IIPH BbIYHCICHHU

sHaueHuit P Heo6xooumo usmenums zpanuypl 1EpBOro M IOCITEIHETO YACTHYHBIX HHTECPBAIOB
pazOueHusi TakuM o0pa3oM, YTOOBI y4eCTh BCE BO3MOJKHBIE 3HAYCHUS, KOTOPHIE MOXKET MPUHSTH
cllyyaiiHas BeJMYMHA TMPEIIojiaraeMoro kjiacca. B 3aBUCHMOCTM OT KOHKPETHOTO BHJA
HpOBepreMOﬁ TUIIOTE3bl I'paHUIlbl YaCTUYHBIX HWHTCPBAJIOB H€O6XOI[I/IMO HU3MCHUTH CJIICAYIOIUM
obpa3zom:

[TepBrIit [Tocnenunit
Bun 3akona
WHTEpBAIT MHTEpBAI
pacnpezeneHus
pa3bueHus pa3oueHus
PaBHOMEpHBII [a,C,) [Cy. D)
Dxcrnonennmansreii| [0, C,) [C,, «©)
HopMmanbHbii (-0, C,)

5 OmpenensitoTces 3HaueHHs Teoperndeckux dactot NP; (i=1, 2,..., k). [Ipu HeoOxomumoctn s
obecrieuenust yciosusa NP; 13  (ecnu  o6bem  BbIOOpKH 1< 50 ) ,npi05 (ecnmu o0OBEM
BoIGOpKH 1 =50 ) | 0GheMHSIOTCH HECKONBKO COCEIHNX PA3PSIOB Pa3OUCHHSL.

k _ 2
X2 :Z (mi npf )
2. i=l np.
6 Berumcnsercs HaOr01aeMoe 3HaYeHUE KpuTepus [1°: = Pi

2
. 2 ;

7Tlo TabnumaM KBaHTHIEH pacrpesieneHHs [1° ompenenseTcs KpPUTHUECKOe 3HAueHHe oV
COOTBETCTBYIOIIEE 3aIAaHHOMY YPOBHIO 3HAUUMOCTH [ ] ¥ YKCiTy cTeneHei cBodombl [1 =k—r—1.
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x>l

Ecnu pacuérHoe 3HaueHHe KpUTepuUsl IMOMaJaeT B KPUTUYECKYIO 0OJacTh, T. €. , TO
MpoBepsieMasi TUIOTEe3a OTBEPraeTcs (MpU 3TOM BEPOSITHOCTh OTKJIOHEHHS! BEPHOM TMIIOTE3bl paBHA
).
2 2
A =Aav

B ClIydasax, Koraa H8_6J'IIO,I[CHHOC 3HAa4YCHUC DZ HE IPECBBIIIACT KPUTHUICCKOTI'O , CAUTAIO0T,
YTO BBIABHHYTAA I'UIIOTE3a HE IIPOTUBOPCYUT OIIBITHBIM JaHHBIM. HOI[‘iCpKHeM, 4qTo HOJ'IyLIeHHHﬁ
pe3yjabTarT CBUACTCILCTBYCT JIMIIb O IIPUCMIICMOM COIJIaCOBAHUU HpOBGpSIGMOfI THUIIOTE3bI C
UMCIOIIUMHUCS BBI6OpOLIHBIMI/I JaHHBIMHU H, B O6IJ.[CM ci1ydyac€, HE ABJIACTCA O0Ka3aTCJIbCTBOM
HCTUHHOCTHU 3TOM TMIIOTE3EI.

Ipumep 2.1. Ilo Tabmuie, mosydeHHOU B JiabopatopHoil padore Nel u 1Mo rucrorpamme 4acTtoT
BBIIBHTAEM HYJICBYIO THIIOTE3y O BHJIE 3aKOHA PACIIPEICICHNUS CIydailHON BeTHIMHbBl X (BpeMeHH
MPOCTOsI 00OPYJAOBAHUS B 0)KHJIAHUU PEMOHTA).

H, : o
0 * CiydaiiHas BeIHUYMHA (BpeMs POCTOs 000pYAOBaHUS B OKUIAHUHM PEMOHTA) pacrpesesieHa

0 TI0KA3aTeJIbHOMY (3KCTIOHEHIIMAIbHOMY) 3aKOHY.

Bri6upaeM yposetb 3Haunmoctn ¢~ 0:0°

Breraucnum BEPOATHOCTH Pj IMonagaHus 3HaAYCHUH CHy‘I&ﬁHOﬁ BeIIMYMHBI X B pacCMaTpuBacMbIC

paspsabl pa3oueHus 1o

bopuyme:  Pi =P(Ci =X <Ciyy) = F(Ci)- F(C) = (- e M+ - (1- ¥y = _
-G - ACi+]

e l-e

H
[IpoBepum rumotesy ~ © ¢ HOMOIIbIO KpUTEpHs cornacus Xu-kBaapar [lupcona .

1
Beraucnum mapamerp A = }/ = A’281 =0,189358 = 0,189.

Tak KakK HU3Yy4acTCia HCIIPCPbIBHAsA cnyqaﬁHaﬂ BCJINYHHA, TO IIpu BBIYHMCIICHUH
3HAYCHUI HEOOX00UMO UMEHUMD epanuybl ICPBOIO MW MOCJICAHECIO YaCTHYHBLIX HWHTCPBAJIOB
pa36I/IeHI/I$I. B namem CJIydac MmpoBEPsACTC THIIOTE3a O ITOKA3ATCIIbHOM 3aKOHC pACIIPCACIICHU.

[TepBsrit [Tocnenunit
Bup 3akona
MHTEpBal UHTEpBaI
pacrnpeneneHus
pa3oueHus pa3oueHus
DKCMOHEHITUATBHBIN

Breraucnum BEPOATHOCTH I10

dopmyme Pi =P(Ci <X <Cyy) = M. e+l p =P(C; <X <Cyyy) =e P4 - @701+

IIpumep pacuera:
PO =X <5634) =e"®% - e ™% =1 344788 = 0,655212 = 0,655.

Jlyist TOro, 4TOOBI OBNIErIHTh PACUETHI, MOXKHO C TTOMOIIBIO MaKeTa mporpaMM XL BLIIOTHHTE
MIPOMEXYTOUHBIE PACUEThl, KOTOPble HE0OX0AUMO 0()OPMUTH B BUJIE TAOIHIIbI:

Tabnuua 1 - PacueTHas Tabnuiia BeposTHOCTEH

['panuna p; —o Ci _ " i+l | np;
1

C;, | - 4 - -ACj _ ,-0189C;
WHTEpBAIA i ACi | e™ =e 1

0 0 1 0,655212 0,655212
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5,634 -
1,06483 0,344788 0,221096 0,221096
11,058 -
2,08996 0,123692 0,079318 0,079318
16,482 -3,1151 0,044374 0,028455 0,028455
21,906 -
4,14023 0,015919 0,010208 0,010208
27,33 -
5,16537 0,005711 0,003662 0,003662
32,754 -
6,19051 0,002049 0,002049 0,002049
o0 - 0 - -
Hroro - - 1 40
Ta6nuna 2 — Pacuer [ 2
I"'paHuIE! YacTOThI Beposrnoct YacToTsl (m. - n p-)2
UHTEPBAIO | DMIIUPUUYECKU u TEOPETUYECKUE ~1 Tt
B e Pi np; =40 -p; np;
_ 2
[0: 5,634) 29 0,655 26,21 % —0,297
[5,634; (7 - 8,844)% _
11,058) 7 0,221 8,844 8.644 =0,385
[11,058;
16,482) 2 0,079 3,173
[16,482;
21,906) 0 0,028 1,138
_ (4- 4,947)°
[21,906; ~ 2~ 77 =0,181
27.33) 0 0,01 0,408 4,947
[27,33;
32,754) 1 0,004 0,146
[32,754;) 1 0,002 0,082
Utoro 40 1 40 0,863 = [12

Bbruuciimm umcno creneHeit cBo6oasl [1= k—r—1 = 3-1-1= 1 , rne K = 3— 4ncio WHTEpBAIOB B
tabnuue 2 nocne o0beAUHEeHUs, I =1 - gucio mapaMeTpoB BHIOPAHHOTO 3aKOHA paclpe/iesieHus: — B
HaIlleM clTy4yae MoKa3aTeJIbHbIN 3aKOH (OJJMH MapameTp ).

24




2
[To Tabnuitam KBaHTHIIEH pacrpeieieHHs 02 OMpEAEIAETCS KPUTUUECKOE 3HAUCHUE = 40,051 =
3,841 , cooTBeTCTBYyIOIECE 3aJaHHOMY YPOBHIO 3HauMMOCTH [1=0,05 u umciay creneHeid cBOOOIbI
0=1

2
2
Brisoa. CpaBHUBAEM IIOOyYeHHOE 3HaueHue B Tabmune < = 0,863 ¢ TaOnu4HBIM A av = 3841,
Tak kak pacuerHoe = (0,863 menbine, yem Tabnuunoe = 3,841, To rumore3a o MOKa3aTeIbLHOM
3aKOHE pacrpe/eIeH st MOATBEPANIIACE.

IMpumep.2.2

[Ipu mnpoBeneHHHM SKCIEPUMEHTOB (UKCHUPOBAIUCH 3HAYCHUS CIYYalHOW  BENWYHMHBI X,
XapaKTEePHU3YIOIIEH IIeHbl Ha 3UMHIOI0 00YBb (B y.€.).

3a0anue: IpOU3BECTH MEPBUUHYIO 00pabOTKY MOJYYCHHBIX ONBITHBIX AAHHBIX C LEIbI0 M3Y4YECHUs
CBOMCTB CIIy4ailHOM BenuuuHbl X, MOCTPOUTH T'McTOrpammy 4acTtor. Ilo rucrorpamme 4vacror
BBIJIBUHYTb HYJIEBYIO THMIIOTE3Y O BHUJIE€ 3aKOHA PACIPECIICHUS CIIy4aliHOW BEJIUYMHBI U IIPOBEPUTH
ee ¢ MOMOoLIbI0 KpuTepus cornacus [Iupcona.

1) CoctaBum pacyeTHyto TabIUIly, B KOTOPOI 3aMUIleM BapUallMOHHBIN psiJl (3JIEMEHTHI BRIOOPKH B
MOPSIIKE BO3pACTAHUS MMPU3HAKA) U MIPOU3BEAEM PACUEThI, HEOOXOAUMBIE JIJIS1 BEIYUCIICHUS
YHCIIOBBIX XapaKTEPUCTHUK.

Tabauua 1- Pacuernas tadbnuua

Howmep | Beibopka, | Bapuanuonsblii

/1 y.e. pan, y.e.,

1 126 85 42:16 1777,466
2 105 89 38:16 1456,186
3 134 89 38:16 1456,186
4 134 97 30:16 909,6256
5 152 100 27:16 737,6656
6 97 102 25:16 633,0256
7 128 104 23:16 536,3856
8 128 104 23:16 536,3856
9 153 105 22:16 491,0656
10 128 105 22:16 491,0656
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11 116 106 21:16 447,7456
12 89 109 18:16 329,7856
13 105 113 14:16 200,5056
14 121 114 13:16 173,1856
15 104 116 11:16 124,5456
16 120 118 -9,16 | 83,9056
17 155 118 -9,16 | 83,9056
18 183 119 -8,16 | 66,5856
19 150 120 -7,16 | 51,2656
20 154 121 -6,16 | 37,9456
21 140 121 -6,16 | 37,9456
22 140 123 -4,16 | 17,3056
23 85 123 -4,16 | 17,3056
24 137 126 -1,16 | 1,3456
25 104 128 0,84 | 0,7056
26 134 128 0,84 | 0,7056
27 146 128 0,84 | 0,7056
28 118 132 4,84 | 23,4256
29 106 134 6,84 | 46,7856
30 141 134 6,84 | 46,7856
31 136 134 6,84 | 46,7856
32 141 134 6,84 | 46,7856
33 100 136 8,84 | 78,1456
34 121 137 9,84 | 96,8256
35 118 139 11,84 | 140,1856
36 89 140 12,84 | 164,8656
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37 123 140 12,84 | 164,8656
38 139 141 13,84 | 191,5456
39 132 141 13,84 | 191,5456
40 158 143 15,84 | 250,9056
41 114 146 18,84 | 354,9456
42 151 150 22,84 | 521,6656
43 123 151 23,84 | 568,3456
44 119 152 24,84 | 617,0256
45 143 153 25,84 | 667,7056
46 134 154 26,84 | 720,3856
47 160 155 217,84 | 775,0656
48 109 158 30,84 | 951,1056
19 113 160 32,84 | 1078,466
50 102 183 55,84 | 3118,106
Hroro 6358 6358 0 |21562,72

2) BeruricnuM 4ncIOBbIE XapaKTEPUCTUKH.

~ 1 1
M[X]=x == x, 26358 _157.16(ye)
n.3 50

Bri6opouHoe cpennee:
Mona: .
127 +141

Xiod = =134 (y.e.)

+ +
Xy5 + Xog 2128 128 ~128(y.c.)

Menuana: = 2 .

B KkauecTBe OLEHKH JUCIIEPCUM UCTIONb3YeTCs CTATHCTHKA
21562,72 ,
——————— =440,056 .e.

- 50-1 (et

OHCHKa CpCAHCTO KBAAPATUICCKOI'O OTKIIOHCHUS
— /440,056 =20,978(y.e.)

Orenka k03¢ duIeHTa Baprualuu

v =< 100% =227 100 =16,5%
X 127,16
Haiinem pa3max BIOOPKH R=Xmax = Xmin = 183-85 = 08,
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98
a= 1+3,3221g50 _ 14.

3) Beruucnum aiiMHy MHTEpBAI

4) I'paHu1bl HHTEPBAJIOB:

Co =Xmin = g5 =85+14 = 99,

=99+14 =113, = 113+14 = 127,

=127+14= 141, = 141+14 = 155, = 155+ 14 = 169, = 169 +14 = 183 = Xmax

ITocTponM rucrorpaMmy 4acrTor.

rmcrorpaMmma 4actoTt
18
16
3 13
o 10
C 8
g 6
2
O I I
N
N SR S
\i? * I’b H\‘ blr\’ C'j\ rbg‘
RGO\ S R
ueHa Ha 0OyBb, Y.e.

Pucynok 1 — I'ucrorpamma yactor

H,: o
0 CnyyaiiHas BennurHa (LI€HBI HA TOBApPHI (B y.€.)) paclpeaenaeHa 1o HOpMaJlbHOMY 3aKOHY.

Bri6upaem ypoBeHb 3HAUUMOCTH .

Tak KakK HU3Yy4acTCa HEMIPEpPbIBHAA cnyqaﬁHaﬁ BCINYHHA, TO pu BBIYMCIICHUH
3HAYCHUI HEOOX00UMO UZMEHUMD spanuysbl ICPBOTO MW MOCJICAHEIO YaCTHYHBLIX HWHTCPBAJIOB
pa36I/IeHI/I${. B namem cJIydae ImpoBEpsACTCs T'UII0TE3a O HOPMAJIbHOM 3aKOHE PaCIIPCACICHUA.

. Tlocnenanii
Bun 3akona [TepBsIit HHTEpBA
MHTEpBal
pacrnpeneneHus pa3oueHus
pazOuenHus
Hopmanbhslii

Beruncnum BepOATHOCTH Pj NOMAJAHKUS 3HAYEHUM CIIy4alHOM BENWYHMHBI X B pacCcMaTpHBacMbIe
Cian-X C -Xx

D(——) - O(——)
ol X] oxX]

pas3pssl pazoueHus mo Gopmyie:

[IpoBepum rumnoresy ¢ HOMOIIBIO KPUTEPHs corytacust Xu-kBaapart ITupcona .

BeluncinuM mapamerp X =127.16, SlX1= 20,978.
BBIUMCINM BEPOSATHOCTH 10
(G 127,16 C; - 127,16

=P(C. <X <C,,,) = 20,978 20,978 )

dopmyne Pi
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95- 127,16

- oo-127,16

D @ )
p(-0 <X <99) = 20,978 20,978 — (- 1,342) - D(-0) —_
0,4099+0,5 = 0,0901,
113- 127,16 99-127,16
()" P(———)
p(99 <X <113) = 20,978 20,978 = — (- 0,675)- D(-1,342) _ _
0,2517 + 0,4099 = 0,1582,
127 -127,1 113-127.1
_ 212708, g 13- 127,16,
p(13 =X <127) = 20,978 20,978 — —d(-0,008)- (- 0,675) —_
0,0040 + 0,2517=0,2477,
@(141- 127,16, @(127- 127,16)
p(127 <X <141) = 20,978 20,978 — —d(0,660) - d(-0,008) —
0,2454 + 0,0040 = 0,2494,
155- 127,16 141- 127,16
Do )P =)
p(141 =X <155) = 20,978 20,978 - _d(1,327) - P(0,660) —
0,4082- 0,2454 = 0,1628,
@(169 - 127,16) ) @(155— 127,16)
p(155 =X <169) = 20,978 20,978 — —(1,995) - ©(1,327) - 0,4772-
0,4082 = 0,069,
B D= 127,16)_ @(169- 127,16)
p(169 =X < +w0) = 20,978 20,978 — —D(+o0) - P(1,995) - 0,5 -
0,4772 =0,0228.
Ta6muma 2 — Pacuer Xu-kBagpar
['panuist YacToTsl Yacrorsr
BepostHocTr np, =50 -p,
HHTEPBAJIOB | DMIIMPUYIECCKHUE TCOPETHYCCKHE ' !
(7,99 4 0,0901 4,505
0,028
(99, 113] 9 0,1582 7,91
(113,127 ] 11 0,2477 12,385 0,155
(127, 141] 16 0,2494 12,47 0,999
(141, 155] 7 0,1628
(155, 169] 2 0,069 12,73 0,586
(169, T ) 1 0,0228
HUTOTO 50 1 50 1,768=

. 2
BeiBoa. Ilo tabnunam kBaHTUIeH pacmpenenenus [1° ompenensercs KpUTHUECKOE 3HAYEHHE = =

3,841

, COOTBETCTBYIOIIEE 3aJaHHOMY YpOBHIO 3HauuMoctu [1=0,05 u uuciay creneHei

coGoxer ¥ =4- 2-1=1 .CpaBHUBaeM nosiyueHHOE 3HaueHue = 1,768 ¢ TaOIMYHbIM 3HAUCHHEM =
3,841. Tak kak pacuetHoe = 1,768 MensbIne, yem TadnuyHoe = 3,841, To TUMOTE3a O HOPMATHLHOM
3aKOHE PACTIPEICIICHHS TIOITBEPANIACH .
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JlabopaTopHasi paGora Ne3.
Tema: «IlocTpoeHne HHTEPBaIbHBIX OLIEHOK N1APAMETPOB PaCIpEIEICHU

Heab padoThl: U3YyUUTHh METOJMKY IOCTPOEHUSI HHTEPBAIbHBIX OLIEHOK
[apaMeTpOB pacIpeaesieHUs] BEpOATHOCTEN CIIy4allHOM Beu-
YUHBI.

3ajaHue: NOCTPOUTh MHTEPBAJIIbHBIE OLEHKH MAaTeMAaTHYeCKOrO0 OXHAAHUS U AUCHEPCUU
HCCIIelyeMOM CITy4ailHON BEJIUYUHBI.

Ipumep 1 Ilpu npoBeneHNH SKCIEPUMEHTOB (PHUKCHPOBAINCH 3HAYCHUS CIYYalHOW BEJIWYHMHBI X,
XapaKTepU3yollel 1IeHbl Ha 3UMHIOI 00yBb (B y.e.). B pe3ynbTare BbIUMCIIEHUI, IPOBEIEHHBIX B
Jlaboparoproii pabote Ne 1, ObUTH TTOTYyUYEHBI CIICIYIONINE YUCIOBBIC XapaKTEPUCTHKU:

BBIOOPOYHOE Cpe/IHEe: .

OHGHKa CpC€AHET0 KBAAPATHUICCKOI'0O OTKIIOHCHUA

O6wem BBIOOpKHU COCTaBWI N = 50. Tpebyercs c JIOBEPHUTEIHHOM

BepositHoctpio =095

OIPEAEINTh UHTEPBAIbHYIO OLICHKY:
a) JJIs Cpe/iHeH 1IeHbl Ha 3UMHIOI0 00YBb;

0) A7 TMCTIepCHH LIEHBI Ha 3UMHIOI0 00YBb;

B) JUJISl CPETHETO KBAJPATUUYECKOT0 OTKJIOHEHHUS LIEHBI HA 3UMHIOI0 00YBb.

Pemenue. a) Cpennsis LeHa Ha 00yBb XapaKTepu3yeTcs reHepanbHoi cpennelt a. TpeGyercs HailTu

a;a,)

HHTCPBAJIbHYIO OLICHKY Imapamerpa a ¢ ,Z[OBCpHTGJ'ILHOfI BCPOATHOCTBIO .

~

_ 4] _ o
xX-t . ——<a<Xx+t . -
(a/2;n-1) (a/2;n-1) }
[TpumenseM Gopmyiry { V-1 Vn=1) rne

x =127,16(y.e) 61X1=20978(y.e) n=50 @ =005 iueuye far2int opnerenaen

mno Tabaunam pacnpeneacHus CrprozieHTa
s a/2=0,025 , n-1=50-1=49  t(0,025; 49) =2,009

3HaYeHUs B GOpMyIy:

Mmﬂzmu,oogw}
/49 /49

121,139 <a <133,181

IlogcrtaBuM HaligeHHEIE

{127,16 - 2,009

y.€.

Takum 00pazom, C BEpOSTHOCTbIO MOXHO TapaHTHPOBATh, YTO CPEOHsS IIeHa 3UMHEH 0O0yBHU
HAXOZIHTCA B NIpEIeax: 121,139 y.e.<a <133,181y.e.

0 ) onpenenuM UHTEPBAIbHYIO OLIEHKY JUIsSl JUCIIEPCUH LIEHBI HA 3UMHIOI0 00YBb.
WuTepBanbHas olleHKa TUcCIepcrun

(nz- Do’ <o’ < (r; - D)o’

Kiar2n-1) Xa-ai2;n-1

2
[To Tabmnwire MPOIEHTHBIX TOUEK < -pacrpeneneHus (cM. npuioxkenue ') Haiinem

X(zmz;n-l) :Z(2(1,025;49) =59,342 |

X(E'lfal?,nfl) =X(20,975;49) =24,433 _
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2 49 440,077 49 -440,077
o€ ;

59,342 24,433

CrnenmoBarensHO,

3HAUHT C IIOBepHTeJIbHOfI BCPOATHOCTBIO MOKHO YTBCPIKIATh, YTO UCTUHHOC 3HAUCHUC JUCIICPCUN
6yz[eT HaXOJUTHCs B HUHTECPBAJIC

363,381 < o <882,567 .

B) C noBepuUTENbHOW BEPOATHOCTHIO MOXHO YTBEP)KJIaTh, YTO HCTUHHOE 3HAYEHHE CPEIHETO
KBaJpaTUUYECKOro OTKIOHEHHUs [] OyJieT HaXOAUThCS B HHTEpBase

19,063 ye. < o < 29,708 y.e.

HOpHL[()K BbIITOJTHCHHU A paﬁoTLl

1 B naboparopnoii pabote Ne 1 BbI BBITOJHUIN 00paOOTKY CTATUCTUYECKUX JTAHHBIX U BHIYUCIUIN

X

TOYEYHYIO OLICHKY CPEHEr0 3HAUEHUsl HCCIEIyeMOM Ciay4ailHOH BeIWYMHBI X U TOUYEUHYIO

olleHKY © cpeaHero KBajpaTHUecKoro otrkioHeHus X. [lepenuiure u3 nadopatopHoi padboThr No
1 3HaYeHHs BEJIUYHUH N, U .

2 IMoctpoiite BPYYHYIO WHTEPBAJIbHbIE OLICHKHU TSt HEU3BECTHBIX HWCTUHHBIX

suagennii M x| u o/ x|

3 BerunciauTe nHTEpBANIBbHBIC OIEHKH /71 1 Ha DBM..
4 Cnenaiite BBIBOJI.

JlaGopaTtopnas padota Ne 4 [TocTpoeHne perpecCHOHHON MOJIENIA CUCTEMBI IBYX CIIYyYailHBIX
BEJIMYUH

Heanb padoThi: M3YYUTH OCHOBHBIE METOJbI PETPECCHOHHOTO M KOPPETSIHUOHHOTO aHaIu3a;
UCCIIEIOBATh 3aBUCUMOCTh MEXK/1Y JIBYMS CIIy4ailiHBIMU BEJIMYMHAMH, 3a/IaHHBIMU BHIOOPKAMU.

3aganme: Mo BUAY KOPPEJSLMOHHOIO MHOJS CAENaTh NPEANoJIoKeHHe o (opMe PerpecCHOHHON
3aBUCUMOCTH MEXJy [JBYMs CIIy4dallHbIMM BEJIIMYMHAMH; HCIOJIB3YyS METOJ HAMMEHBIIUX
KBaJIpaTOB, HAlTU NapaMeTpbl YPaBHEHHS PETPECCUU; OLIEHUTh KAYECTBO ONMCAHUS 3aBUCHUMOCTHU
ITOJIy4YEHHBIM YPaBHEHHUEM PErPECCHH.

IIpumep . [To pesynbpraraM NATHAALIATH COBMECTHBIX M3MEPEHMII Beca Tpy30BOTrO moe3na, T, U
COOTBETCTBYIOIIETO BPEMEHH HAXOKJICHUS T0e3/a Ha yJacTke Y, 4, MPeACTaBICHHBIX B Tadmwuile 1,
ClieIyeT WCCIEe0OBaTh 3aBHCHUMOCTh MEXIYy AAaHHBIMU BeluynHamu. HeoOxomumo ompenenuThb
KOQ(l)(i)HHI/IeHTBI YpaBHCHHA PETrpeCCUU METOJOM HAMMCHBIIUX KBaJApPaTOB, OUCHUTH TCCHOTY CBA3U
MEXIy BeJIMYMHAMHU, MPOBEPHUTHh 3HAYMMOCTh KOX(P(UIIMEHTa KOPPENAlUd U CIPOTHO3UPOBATH
BpeMs HaxOXKJICHMsI TI0€3/1a Ha yJacTKe IpH 3aaHHoM Bece noeszaa (5200 ).

Pemenne. Ha BennunHy BpeMeHM HaXOXJIEHHs IMOe3/1a Ha ydacTke Y, MOMHMO Beca X, BIUSHHE
OKa3bIBaeT NpopuiIb U KAa4eCTBO KEJIE3HOJOPOKHOTO IOJIOTHA, KaueCTBO IMOJBUKHOIO COCTaBa,
HanpaBJIeHUE M CKOPOCTh BeTpa U jApyrue (akropsl. [TosToMy 3aBHCHMOCTH MEXIY BEIMYMHON
BPEMEHHM HAaxOXKJEHHs Moe3a Ha ydacTke Y U Beca moe3za X sBISETCSl CTaTUCTHUYECKOM: MIpH
OJIHOM Bece I0€3/1a IPU PA3IUYHBIX JOMOJHUTEIbHBIX YCIOBUSAX BpEeMs HaXOXJAEHHUS Ioe3/a Ha
y4acTKE€ MOJKET NPHUHHUMATh pas3jinyHble 3HadeHus. [l ompeneneHus Buia pErpecCUOHHON
3aBHCHMOCTH IMIOCTPOUM KOPPESLIUOHHOE TOJIE.
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KOppenaunoHHoe nosne

4,25
4,2
4,15
4,1 -

4,05 ’Q

3,95 *
3,9
3,85
3,8 T T T T T
0] 1000 2000 3000 4000 5000 6000

L

¢ 9

BpeMA HaxoXaeHusa noesga
Ha y4yacTKe, 4
I
L 4

BeC rpysoBoro cocraea, T

Puc.1. KoppensiuonHoe mose
XapakTtep pacroioKeHHUsl TOUeK Ha JuarpaMMe paccestHus MO3BOJISET CAeIaTh IPENoI0KEeHUE O
i =P+ Py X

JIMHEHHOMN PerpecCUOHHON 3aBUCUMOCTH Yi

Tabnuua 1 - Pe3ynbraTsl IpOMEXKYTOUHBIX BHIYMCIEHUN

Bec Bpewms X=X | (-2 Yi-¥V | (-9 | (x,- ), - P
HAXO0XKJICHUSI
TPy3OBOTO | = e Ha
cocTaBa,
. y4acTke,
T Jac., Yi
5100,58 4,2 327,019 | 106941,2 | 0,14007 | 0,01962 45,8044
4885,41 4,078 111,849 | 12510,12 | 0,01807 | 0,00033 2,02073
5416,94 4,23 643,379 | 413936,1 | 0,17007 | 0,02892 109,417
4496,66 4,001 276.901 76674,35 | -0,0589 | 0,00347 16,3187
4722,08 4,044 514813 2650,328 | -0,0159 | 0,00025 0,82027
5537,91 4,208 764,349 | 584228,9 | 0,14807 | 0,02192 113,175
5074,01 4,11 300,449 | 90269,4 | 0,05007 | 0,00251 15,0425
4807,09 4,062 33,5287 | 1124,171 | 0,00207 | 4,3E-06 0,06929
4046,02 3,85 727541 529316,4 | -0,2099 | 0,04407 152,735
4683,93 4,037 89 6313 8033,776 | -0,0229 | 0,00053 2,05555
4872,42 4,08 98,8587 | 9773,036 | 0,02007 | 0,0004 1,98376

4003,22 3,9 - 593425,8 | -0,1599 | 0,02558 123,203




770,341
4628,01 4,03 145,551 | 21185.19 | -0,0299 | 0,0009 4,35684
429344 3,96 480 121 | 2305165 | -0,0999 | 0,00999 47,9801
5035,7 4109 | 262,139 | 68716,68 | 0,04907 | 0,00241 12,8623
7%%";22 60,899 0 | 2749302 | © 0,1609 647,845

Haﬁz[eM YpaBHCHHE HpﬂMOﬁ JIMHUU ME€TOJJ0OM HaAaUMCHBIINX KBAaJApPaTOB .

Cpennuii Bec rpy30BOIro COCTaBa:

n
2 X
>—<:1=1

n =

M =4773,561m

Cpe):[Hee 3HAYCHUEC BPCMCHHU HAXOKACHU IM0C€30a Ha YUACTKE!:

n
Z}"i
= 60,899

=4,060 u
n = 15

KoadduumenTs! ypaBHeHus:

n

X ((x; - )i - )
py ==

n
D (x;- X) — 647845 _ ) 40024
P 2749302

By =¥- X - = 4,060- 4773,561 -0,00024 =2,935

v .y, =2,935+0,00024 -x,
paBHCHHEC PETPECCUU UMECT BUJ : .

Jlnst TuHEeHOM cBA3H KO PHUIIUEHTHI:
Ao - nocrosmuas perpeccuu, moka3bplBaeT TOUKY IepecedeHrs: NPSIMOM ¢ OChI0 OpAMHAT

P . KO3 (UILIMEHT perpeccui, MoKa3blBaeT MEPY 3aBUCUMOCTU NMEPEMEHHBIX Y OT X, YKa3bIBAeT
CPEIHIOIO BEJIIMYMHY W3MEHEHMsI NEPEMEHHOW y NPH HM3MEHEHHHM X Ha OJHY €IHMHMILY, 3HAK
B1 onpenenser HanpaBieHue YTOr0 U3MEHEHHUS .

Boruncnum nuHenHbI K03 GULINEHT KOppesuun

n

D - )y - )

i

r=

n n
D x-x) Y-y’ 647,845 —0,974
id ia — /2749302,/0,1609

Tabnuua 2 - PacueT 3HaueHU BpeMEHN HaXOKICHHS 10€3/1a Ha Y4aCTKE [0 YPaBHEHUIO PErpeccuu

Bec Bpems
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IPY30BOrO | HAXOKICHHS
COCTaBa, T, noesza Ha
yJacTke, Jac.,

5100,58 4,2 4,137
4885 41 4,078 4,0863
5416,94 4,23 42115
4496,66 4,001 3,9947
4722,08 4,044 4,0478
537,01 4,208 4,24
5074,01 4,11 4,1307
4807,09 4,062 4,0678
4046,02 3,85 3,8885
4683,93 4,037 4,0388
4872,42 4,08 4,0832
4003,22 3.9 3,8784
4628,01 4,03 4,0256
4293 44 3,96 3,9468
5035,7 4,109 4,1217
7?6%"; % 60,899 60,899

4,3
4,25
4,2

T 4,15
4,1
4,05

3,95
3,9
3,85
3,8

BpeMsa HaxoXaeHusa noesga
Ha y4acTK
IS8

3aronoBoK Anarpammbi

y = 0,0002x + 2,9351

T T T T T

0 1000 2000 3000 4000 5000

BeC rpy3oBoro cocrasea, T
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Puc.2. KoppensiuoHHoe 1oJie U JIMHUS PErPECCUU

CrporaozupyeM BpeMsi HaXOXJICHHUS IM0e3/la Ha yJacTKe MPH 3aJaHHOM Bece TPY30BOTO COCTaBa
(5200 7).

)u»',. =2,935+0,00024 -5200 =4,183u.

KauecTBeHHast OllEHKA TECHOTHI CBS3M MEXKJy BEIMYMHAMH BBISBISECTCS MO Imkaine Yemmoka
(Tabmuna 3).

Tab6auma 3 - lllkana Yegnoka

3HaveHune ko3¢ duireHTa

TecHora KOppeIALIH

CBSI3I NP HATWIHH

MIPSIMOM CBS3UM | OOpaTHOM CBSI3U

Cnabas 0,1-0,3 (-0,1)—(-0,3)
YmepeHHas 0,3-0,5 (-0,3)—(-0,5)
3amMeTHad 0,5-0,7 (-0,5)—(-0,7)
Bricokas 0,7-0,9 (-0,7)—(-0,9)
Becema 0,9-0,99 (-0,9)~(-0,99)
BBICOKAsI

Breioa. Jlunelinblii ko3h(PUIMEHT KOppensuuyd XapaKTepU3yeT TECHOTY CBSI3U MEXKIY IBYMS
KOppeIUpyeMbIMU TMPU3HAKAMH B ClIy4ae HAJIUYUS MEXKIYy HHUMH JMHEHHOW 3aBUCHMOCTH.

T.x. r"y = 0,974, To MOXHO TOBOPUTb O TOM, YTO MEXAY BeaudMHaMu X U Y CYIIECTBYET
JIMHEHAs IpsiMasi, BECbMa BBICOKAs CBS3b.

Yto0sl cenaTh CTATUCTUYECKUH BBIBOJI O 3HAUMMOCTH KO3 PUIMEHTa Koppesuuu (Ipu IpoBepKe
JMHEWHOCTU PErpecCHOHHON 3aBUCHMOCTH) BBIABHIaeTcs HyJeBas Trumore3a o0 OTCYTCTBHU
JUHEHHONW 3aBHUCHUMOCTH MEXIy HCCIEAYEMBIMU C.B. IMPOTUB aJbTEPHATUBHOM TUIOTE3BI O
HaJIN4YUH JINHEWHOU CBS3U.

H, :rxy =0

Ha:rxy #0

Ecnu runote3a Hp OTKIIOHsAETCS, TO CUUTAaeTCs, YTO ypaBHEHHE perpeccud Y mo X JeiCTBUTENHHO
HMEET JIMHEWHBIN BUTT .

Z[J'IH IMPOBEPKHU TUIIOTE3bI Ho BBIYHCIIAETCA t-cTaTUCTHUKA

t=f |12 o974 |- 12"2 5501
1- 72 _ 1- 0,974

IIpu ycnoBuu crnpaBeaIMBOCTH TUNOTE3bl Hg paccunTanHas t-cTaTUCTHKA MMEET pacrpeseieHne
CreroieHTa ¢ NnN—2 creneHsMu cBoOonbl. Halinennoe 3Hauenmet = 6,247 cpaBHHMBaeTCS C
KPUTHYECKUM 3HaueHueM t- ;mpu [1=n—2 = 15-2 = 13 crenensx crobozas! (npunoxenue J[). B
HameMm ciydaet =t 05, -13= 1,771. Tak kak pacuetHoe 3HaueHue 15,501 mo abGcomoTHOI
BEJIMYMHE TPEBOCXOAUT TabmuuHoe 1,771 1yis 3agaHHOrO YpPOBHS 3HAUMMOCTH, TO HYyJeBas
runore3a Hy o TMHelHOI He3aBUCUMOCTH IBYX C. B. OTKJIOHSIETCS.
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XapaKTep PAaCIOJIOKCHHA TOUCK HA AUArpaMmMe pacCCaHurs MMO3BOJIACT CACIATh IMTPEATIOJIOKCHUC O

mapaboIUIECKON perpeCCHOHHON 3aBUCUMOCTH

Y(X) =By +Bix +Box"

Ouenku mapameTpoB (g, [11 u [y HalizeM METO0M HaMMEHBIINX KBaApaToB. [ 3TOro COCTaBUM
¢bynkuuto S(o, (1, [J2), KoTOpas B cirydae nmapaboIn4ecKoil perpeccuu MpuMeT BUJL

S(BoBuo) =3 (- T =3y, - By By, + By )P

Jlns oThICKaHUs OIeHOK TapaMeTpoB [lg, [ u [y, MuHuME3HpYIOIUX GyHKIMIO S([o, (1, [2) ,

COCTaBUM U PEUINM CHCTEMY HOPMaJIbHBIX YPAaBHEHUH :

S=X -y =X e’ =X i~ Bo- By xi- Br*x7) =S(By, Br, o)
= i=l i3

0SBy BB _,,
—
Py
AS(fo, P, ) o
op
0SSy, b, 2) 0
aﬁZ O
= — A3 = >, — e — e e~y — T AT 3 —— <>z
=Cc— 1> . = T — o — . e T T W — >z
—_  — 1)_i'l'_y, —_ ey — ey — P > W~ F — > =
— 0
Paznenum o6e wactu ypaBuenwii (1,2,3) Ha (-2)
[ ’:E’i-lgy; —_ e — Pk T —_ P > 1 —_— T >z
’_T:_'T.', C x>, — s — oy e, — . e~ T DM ~,  —— T3z
0oL .:'_'T."—y’ R P T e S Py — ==
"T—';T'T ey o mFe rw — e, ’::_'T.'. e~ — e ;:';T_'. ~F — <>
e i
m B s~ - e B e - e B e - e B s — o 0
D e e — R

P -~ - o~ e e, = T T -~ - o~

T, e e F e e, R T an S e e, St Ao
= = "

T —

JInst BBIYMCIIEHMS] 3HAQ4YEHWM CyMM, BXOJSIIMX B CHCTEMY YPAaBHEHHMM , COCTaBUM PACUETHYIO

Tabnuny 4.
Tabnuna 4 — Pe3ynabTaTsl IpOMEXYTOUHBIX BBIYUCICHUN
Bec Bpewms
HaXOXKJICHUS
Tpy30BOTO roes/a Ha X?-Z X? Xj4 X;V; xizyi
COCTaBa,
T y4acTke,
i Jac.,

5100,58 4,2 26015916 1’_??36 6’1?)8318 21422,441109266848,6

4885,41 4,078 23867231 1,16601 |5,69645| 19922,7 |97330567,48

5416,94 4,23 29343239 1,58951 [8,61026|22913,66|124121900,8

36



4496,66 4,001 20219951|90922245563 |4,08846 | 17991,14|80900024,57
4722,08 4,044 22298040 1,05293 [4,97203|19096,09|901732/1,84
5537,91 4,208 30668447 1,69839 [9,40554|23303,53|129052825,7
5074,01 4,11 25745577 1,30633 |6,62835|20854,18|105814323,4
4807,09 4,062 23108114| 1,11083 |[5,33985| 19526,4 |93865160,16
4046,02 3,85 16370278 |66234471548|2,67986|15577,18 | 63025569,69
4683,93 4,037 21939200 1,02762 |4,81329|18909,03|88568551,39
4872,42 4,08 23740477 1,15674 5,6361 |19879,47|96861144,76
4003,22 3,9 16025770 |64154684454 |2,56825|15612,56 | 62500504,44
4628,01 4,03 21418477|99124923705 [4,58751|18650,88 | 86316460,54
4293,44 3,96 18433627 (79143671651 |3,39799|17002,02 | 72997163,05
5035,7 4,109 25358274 1,27697 |6,43042|20691,69|104197149,9

Htoro 3,45 1,67081 |8,16226
71603,42 60,893 10°% 10" 10"

291353 | 1404991466

[Tocrie moicTaHOBKY 3HAUYEHH CHCTEMa YPaBHEHUH MPUMET BUJL:
15, +71603,42 8, + 3,45 -10° B, =60,899
71603,423, +3,45 10° B, +1,67081 10" 8, =291353
3,45 10° B, +1,67081-10" B, +8,16226 10" 5, =1404991466

PemnB cucremy ypaBHeHHil u3BecTHBRIMH Meronamu (Metomom Kpamepa, meromom [aycca,
MeToAoM oOpaTtHOW Marpumbl) win ¢ nomombio MAthCAD, mnonydnMm —cienyromee

pemere; Bo == 24899 . B, =0,2539 . B, =-0,0014

y(x) =2,5851+ 0,0004x - 0,0000002 x>

, @ ypaBHEHHUE PETPECCUU TTPUMET BU/T

Ha pucyHke mnpeacraBieHa auarpamMma paccesHUS cIy4dailHbIX BenW4YWH X U Y ¢ HaHECEHHOU
JINHUEN PErpeCcCHH.

y = -0,00000002x2 + 0,0004x + 2,5851
R? = 0,9499
] 43
® 4,25
T a2 - Y
Q s *
o /
€ , 415 ¥
Sg 41
T x /
§ E 405 —
g 4
g £ 3,95 /
z 3,9 o
x
: 385 >
g_ 3,8 T T T T
0 1000 2000 3000 4000 5000 6000
BeC rpysoBoro cocraea, 7

Pucynok 5 — Jluarpamma paccessHus ciydailHbIX BenuuH X U Y ¢ HAaHECEHHOM JIMHUEH perpeccuu

OneHuM Ka4ecTBO ONMMCAHUS 3aBUCUMOCTU MEXy BEIMUMHOM BPEMEHEM HaXOXACHHUS I0oe3]a Ha
yuactke (Y) u BecoM rpy3oBoro cocrana (X) MOJTYy4eHHBIM YpaBHEHHEM PErpecCHd C MOMOIIBIO
KodpuIMeHTa NeTepMHMHALMHM, T/1I€ — 3HAa4eHHE BPEMEHHM HaxXOXJIEHHUs Ioe37a Ha YYacTKe,
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IpeCKa3bIBAEMOE yYpaBHEHUEM perpeccuu, npu cpeaHeM Bece Ipy30BOrO
1 Z”, _ 60,899
o=

Yy ==
ni;4

=4,060
cocrasa X; ; qac. — cpegHeapudMeTndeckoe  HaOIOAEHHBIX
3HAYEHHUH BPEMEHU HAXOXKICHUS 110€3/1a Ha YIacTKe.

Tabnuua 5 — 3HaueHuss BpeMEHU HaXO0XKACHUS [10€3/]a Ha y4acTKe

Bec Bpews 3HayeHue, Y- 9| G- 9’
Tpy30BOro Hiﬁzzﬁfﬁ:ﬂ MNpeaAcCKa3sbIBaCMOC
cocCTaBa, YPaBHCHUEM
T, Wj;:;lje, perpeccuun
5100,58 4.2 4,105 0,0196 | 0,00203
488541 | 4,078 4,0619 0,0003 | 3,9E-06
5416,94 4,23 4,165 0,0289 | 0,01104
4496,66 | 4,001 3,9794 0,0035 | 0,00649
4722,08 | 4,044 4,028 0,0003 | 0,00102
5537,01 | 4,208 4,1869 0,0219 | 0,01612
5074,01 4,11 4,0998 0,0025 | 0,00159
4807,09 | 4,062 4,0458 4E-06 | 0,0002
4046,02 3,85 3,8761 0,0441 | 0,03379
468393 | 4,037 4,0199 0,0005 | 0,0016
4872,42 4,08 4,0593 0,0004 | 4,6E-07
4003,22 3,9 3,8659 0,0256 | 0,03766
4628,01 4,03 4,0079 0,0009 | 0,0027
4293,44 3,96 3,9338 0,01 | 0,01591
5035,7 4,109 4,0922 0,0024 | 0,00104
71HBTO°3F' 22 60,899 60,527 0,1609 | 0,152839

R* =Y ((x)- »* / X (v, - ¥)* =0,152839/0,1609 =0,9499
i= i=

N2 _
PacuérHoe  3Hauenue  kodbdummenta  gerepmubamuu KX =0-9499  yxaspgaer  ma

YIOBJIETBOPUTEILHOCTh OMUCAHMS 3aBUCUMOCTH MEXAY BEJIMYMHON Beca rpy30BOro coctana (X) u
BpPEMEHHU HaxOXJAeHHUs roes3na Ha ydactke (Y), BHIOpaHHBIM ypaBHeHHMEM perpeccuu. IIposepum,
0JIHAKO, 3HAYMMOCTh OLIEHKU KOd(pdUIIMeHTa JeTepMUHAIIMH C TIOMOIIBIO cTaTUCTUKHN Duiepa

~

Ilposepka 3nauumocmu R? . IIpy BBINIOJIHEHUU NPOLEAYPHl MPOBEPKH 3HAYMMOCTH OLIEHKH
Koa¢pduMeHTa JeTepMHUHALMK BbIIBUTAeTCsl HYyJeBas TUIOT€3a O TOM, 4YTO HPEIOKEHHOE
ypaBHEHHE PErPEeCcCHM HUKAaK HE OTpa)kaeT PEalbHYI0 3aBHCHUMOCTb MEXIY C. B., T. €. Ho: R%=0.
AnbpTepHaTUBHAS TUIIOTE3a 3aKJIFOYAETCS] B TOM, YTO BhIOpaHHAsI MOJIEb 3aBUCUMOCTH (ypaBHEHUE

perpeccun) y(x:) B JIOCTAaTOYHOW CTETIEHH OOBSACHSET JCHCTBUTEIHHYIO 3aBUCHMOCTH MEXKITY
CITyJallHBIMH BEJTMYMHAMH, T. €. Hjy: R*>0.

J1y1st mpoBEpKH 3HAYMMOCTH OIEHKH K0P DUIIMEHTa JeTSPMHUHAIINN UCTIOJIb3yeTCS CTaTHCTHUKA
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S n-m
F =R? _
(m- - R?

umeromas F-pacnpenenenune @umepa ¢ [11=m—1 u [J;=n—m crenenssMu cBoOOABL. 31eCh M —
YHCJI0O HEU3BECTHBIX IapaMeTpOB  MPEAINOJIaraéMOro YpaBHEHHS  pErpeccud. 3HadyeHHe

cratucTUKH £ cpaBHMBaeTCs ¢ KPUTHUYECKMM 3Ha4eHHEM F 1 2 1, HalJEHHBIM 1O TaOIUIIAM
KBaHTWJIeH pacnpeneneHuss ®umepa (mpuinoxenue E) mpu 3agaHHOM YpPOBHE 3HAUMMOCTH U
COOTBETCTBYIOLIEM 4ucie cTeneHedl cBoOoxabl. Ecmu F>Fq 2 1, TO HyneBas rumnoresa
OTKJIOHSICTCSI, BBIYUCICHHBIN KOA(OUIMEHT NETEPMHHALUU 3HAYMMO OTJIMYAETCS OT HYJsS, U C
BEPOSITHOCTBIO OHIMOKKM [] MOXHO yTBEpXKJIaTh, YTO MEXAY HCCIEIyeMbIMH BeIMUYUHAMHU
CYLIECTBYET 3aBUCUMOCTb IPEUIOKEHHOTO BHJA, U IIOJYYCHHOE YPAaBHEHHE PErPECCHM MOXKET
UCIIOJIb30BaThCS B JAJIBHEHIINX UCCIEI0BAHUSAX.

15- 3
(3- D1- 0,9499)

F =0,9499 - =113,761.

BoiBoa. Kputnueckoe 3HaueHue ctaTucTuku Duinepa juisi crerneHe cBodoawl [11=3—-1=2 u

Fy05.2.12 =3,885.
[1,=15-3=12 wu ypoBHs 3Haummoctd [1=0,05 cocraBmser 905212 [Tockonbky

pacu€THoe 3HAYECHUE CTaTUCTUKU ®umepa OoJbIIIe KPUTUYECKOIO (
F =113,761> 3,885 =F, ., .» .

08212 ) 70 BBIYUCICHHBIH KOX(PQPHUIMEHT AETEPMUHAIMHA 3HAYUMO
OTJIMYACTCA OT Hy.HSI, nu BI)I6paHHO€ ypaBHeHI/Ie pereCCHOHHOﬁ 3aBUCUMOCTH MG)KI[y BCIIMYMHAMHN

CKOPOCTH 1 BpEMCHEM HAXOKACHHS I10€3/1a Ha YUACTKE.

Hamnpumep, npu Bece rpy3zoBoro cocraBa 6500 T MOXXHO OXKHUJIATh B CPEAHEM BPEMSI HAXOXKICHUS

v —_— ol - . 2 e
MOe3/1a Ha YIacTKe y(x) =2,5851+0,0004 -6500- 0,0000002 -6500° =4,3401 yac.

IIpumepHBbIe BONPOCHI K 3a4ETy

1. Pacnpenenenune Xu-kBaapar. Onpenenurthb Kpyr 3ajad, B KOTOPBIX UCIOIb3YeTCs
pacripenesnienue Xu-KBaapart.

2. Pacripenenenne CThrofieHTa, (t - pacnpenencHue). OnpeneauTh KpyT 3a/1a4, B KOTOPBIX
ucnosb3yercs pacnpeneneaue CTbrofeHTa.

3. Pacnpenenenne ®@umepa, (F - pactipenenenue). Onpenennuts Kpyr 3a1ad, B KOTOPBIX
UCIOJIb3YyETCs pacnpenenenue dumiepa.

4. OtceB rpyObIxX U3MepeHuit/

5. 'unotessl mpocThie, CIOXKHBIE , 0THOCTOPOHHUE, IBYCTOPOHHUE.

6. [IpoBepka mpocroii runore3sl HO 0 BeTMIiHE MaTeMaTHIECKOTO OKUIaHUS HOPMAITLHOTO
pacnpezeneHus IpoTUB CII0KHOM TunoTe3sl H1 npu Hen3BecTHON qucnepcu.

7. [lpumeHeHne KpuTepust OTHOLIEHUSI TPaBAOIOA00Ms ISl IPOBEPKH MPOCTOM THIOTE3bI
HO o Buze pacnpeneneHus.

8. Hemapamerpuueckuii Kputepuii 00 0THOPOTHOCTH IBYX BBIOOPOK/

9. Hemapamerpuueckuil Kputepuil Uit IpOBEPKH IMIIOTE3bI O HEKOPPETMPOBAHHOCTH JIBYX
pacrnpeneneHuii/

10. Perpeccuonnslit ananus. Mojens perpeccun. OnieHka napaMeTpoB PErpeccui.

11. Perpeccuonnsiii ananu3. Ananu3 omubok. Ocrarounas nucnepcus. Jlucnepcus,
00yCIIOBJI€HHAs! pErpeCcCCHEN.

12. Perpeccuonnsrii ananmu3. KoaddummeHTt gerepMuHanum 1 Mepa HeonpeAeIEHHOCTH TIPH
IIOCTPOEHUH MOJIETIN PErPECCUM.

13. lucriepcust OLIEHOK MapaMeTPOB PErPECCHH.

14. TIpoBepka 3HAYMMOCTH KOA(PPHUIIMEHTA KOPPEIIALIUH.

15. 3naunmocts Ko3pduirenta nerepmuHanuu. [Iposepka runoresst HO o Tom, uto Bce
KO3 PHUIUEHTHI perpeccur paBHbI HYJIIO.

16. 3HauMMOCTH OIIEHOK TTapameTpoB perpeccu. [IpoBepka mpoctoii runore3st HO 0 ToMm,
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YTO OLIEHKA IMapaMeTpa perpeccuu paBHa ICTUHHOMY 3HAUEHHUIO 3TOr0 IMapaMeTpa perpeccum.

17. 3raunmocTh OIIeHOK TTapameTpoB perpeccun. [IpoBepka mpocroit runore3st HO o ToMm,
YTO OLEHKH COBOKYITHOCTH ITApaMETPOB PErPECCUU HE BIUAIOT Ha JIMHUIO PErPECCHH.

18. 3HaunmMocTh OIIeHOK TapamMeTpoB perpeccun. [Ipoepka mpocroit runore3sl HO o Tom,
YTO OLEHKH JIBYX TAPAMETPOB PETPECCUU PABHBI.

19. 3HaunmocTh O1IeHOK TTapameTpoB perpeccun. [IpoBepka mpocroit runore3sr HO o Tom,
YTO OLIEHKH [1apaMETPOB PErPECCUU JIBYX UCCIIEYEMBIX IPOLIECCOB PABHBI.

20. Hudposoii cniekrpanbHbIi ananm3. [IpeodpazoBanue Oypre.

21. KoppenorpaMMHBIi METO] OLIEHKH CIIEKTPAIbHOM IMIIOTHOCTH MOIIHOCTH CIYYaiiHOTO
nporecca.

22. TleprogorpaMMHBII METO/] OLICHKH CIIEKTPAIbHOM MJIOTHOCTH MOIIHOCTH CIYYaiiHOTO
nporecca.

23. Metop Yenua OIEHKH CIIEKTPaIbHOM IJIOTHOCTH MOIIHOCTH CIy4aifHOTO Mpolecca.

24. AstoperpeccuonHas (AP) mozaens nocnenoBareabHOCTH HaOM0AeHUH. COOTHOIICHUE
Mexay napamerpamMu AP-Mozenu 1 KoppeasiiuOHHOM MOCIe10BaTENbHOCTHIO.

25. OuennBanue ko3 dumueaToB AP-Moemu Mo MeToIy HaMMEHBIITNX KBaIPaTOB
(VYpasuenus KOna-Yonkepa).

5.4.MeTtonnueckue MaTepuaJbl, onpeaesisilome nNpouexypbl OeHUBAHUS 3HAHM,

YMEHHUI, HABBIKOB U (MJIH) ONBITA AeATeIbHOCTH, XapPaKTePU3YOIINX 3TAIbI

¢GopMupoBaHus KOMIIETEHIM.

OcHoBHBIMU (pOpMaMM TEKYIIETO KOHTPOJIS SIBISIFOTCS KOHCIEKT, KOHTpOJibHas paboTa,
pedepar, ucciuenoBaTeIbCKUI MPOEKT, TabopaTopHas padora

Pacnpeueﬂelme 0aJIUI0B 110 BUJAM paGOT

Bun pabotsl Koin-Bo 6amoB
(MakcuManIbHOE 3HAYEHUE)

Pedepar 10 15 6amnos
Koncrmekr 70 5 6ayioB

ITpoekt 10 20 6annoB
KonrtposbHas pabota 1o 10 6amioB
JlaboparopHbie pabOTHI o 30 6annos

3auér 1o 20 GamnoB

TpeGoBaHus K KOHCIIEKTY
Koncnéxr (imat. conspectus — o6o3peHue, 0030p, O4epK) — KpaTKOe U3JNOKEHHE WM KpaTKas
3alHCh COJAEpX aHUs 4ero-amudo, OcoObIH BHJ TEKCTa, B OCHOBE KOTOPOTO JEKUT aHAJIUTHUKO-
CHUHTETHYECKasi mepepaboTka MHPOpPMALMU MEPBOUCTOYHMKA (MCXOAHOro TekcTa). Llemb 3Toit
NEeSITeIbHOCTY — BBIABIEHUE, CHCTEMaTu3alusg U 0000I1ieHne (C BO3MOXHOW KpUTHYECKOU
OLIEHKOI1) HanboJee LeHHOH (U1 KOHCTIeKTupyrolero) nudopmaruu. [TuceMennas guxcanus 3Toit
uHpopmanuu B (popme He MpeaHa3HAuYEHHOro JUId MyONMKaluu BTOPUYHOIO TEKCTa HU30aBIseT
COCTAaBHUTENSI KOHCIIEKTa OT HEOOXOAMMOCTH MOBTOPHO OOpaIlaThCs K MEpBOMCTOUHUKY. KoHCmeKkT
o0nazaeT mNpU3HAKAMU TEKCTa: TEMaTUYECKHUM, CMBICIIOBBIM U CTPYKTYPHBIM €IMHCTBOM.
Temarnueckoe M CMBICIIOBOE €AMHCTBO KOHCIIEKTA BBIPAXKAE€TCA B TOM, YTO BCE €0 3JIEMEHTHI
MPsIMO WJIM ONOCPEIOBAaHHO CBSA3aHBI C TEMOW BbICKA3bIBaHUS, 3aJaHHON MEPBOMCTOYHHKOM, U C
YCTAHOBKOM MIHIIyHIero (3aduKcUpoBaTh MHIUBUAYAIHHO BaXXKHYIO MH(POPMALUIO C BO3MOXHBIM
MOCJIEAYIOIUM BOCCTAaHOBJIEHHEM e€). B KOHCIeKTe TakKe BBLAEISIOTCS CTPYKTYPHO-CMBICIIOBBIE
4yacTH (B OOJBIIMHCTBE CIy4aeB Jake opopMIIeHHbIE rpaduyecku), HO BHIOOP TAaKUX CMBICIOBBIX
yacTed, Kak U UX MOPAIOK, Mpou3BojeH. CBS3HOCTh HE SBISIETCS 00S3aTelbHBIM MPU3HAKOM
KOHCIIEKTa, TaK KaK OIyIIEHHbIE CBS3M CYLIECTBYIOT B MaMATH MHUIIYIIET0, MOTYT OBITbH
BOCCTAHOBJICHBI NIPU «pa3BEPThIBAHUNY UHPOpMari. KOHCIEKT KiIacCUPUIUPYIOT: — M0 00BEMY
(Mo cTemeHu cKaTUs): KpaTKue, MOJIpoOHbIe (WM pa3BEPHYTHIE) M cMemaHHble. [ljis KpaTKoro
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KOHCIIEKTa OTOHMPAIOTCS JIMIIh CaMble Ba)KHBIC IMOJOXKEHHS, (DaKThl; B MOAPOOHOM KOHCIEKTE
(UKCUPYIOTCS TaKXe TOKa3aTebCTBA BBIIBHHYTHIX MOJIOKCHHW, TOSCHEHHS, WILTIOCTPATHBHEIC
MaTepHasbl; CMEIIAHHBIM KOHCIEKT TMPEANOIaracT COBMEIIEHHWE TOTO WU JPYroro crocoba
NpeIbSBICHIS HHPOPMAITUH, HO JOMYCKACT U3JI0KECHUE HEKOTOPBIX JIEMEHTOB IMEPBOMCTOYHHUKA B
BHJIE TYHKTOB IJIaHA, TE3UCOB, CXEMBI H T. II.; — TI0 KOJUYECTBY MepepadaThiBaEMbIX HCTOUHHUKOB:
MoOHOTpaduueckre (COCTaBJIEHHbIE IO OJHOMY MWCTOYHHUKY) M CBOAHBIC (WU 0O30pHEIE,
COCTaBJICHHbIE 10 HECKOJIbKMM HMCTOYHMKAM Ha OJHY TEMY); — IIO CTENEHH SKBUBAJIECHTHOCTU
MEPBOMCTOYHUKY: WHTETPAJIbHBI W CEJICKTHBHBIN. HTErpanbHbIi KOHCIEKT mepenaér Bce
OCHOBHBIC TIOJIOKEHUSI W BAXKHEUIINE CMBICIOBBIE CBS3HM, T. €. BCIO CMBICIOBYIO CETKY
nepBOUCTOUYHUKA. CENEKTUBHBIA KOHCHEKT BKIJIIOYACT OTICIbHBIC 3JIEMEHTHI MEPBOMCTOYHHUKA,
MIPEJICTABJISIONINE HOBU3HY U 3HAYUMOCTD JJIsS COCTABUTEISI, HO B COBOKYITHOCTH HE OTPaKAIOIIUE
OCHOBHBIX TIOJIOXKCHHUH TepBOUCTOYHHMKA. CEJICKTHBHBIH KOHCIEKT HOCHUT WHIUBUIYaTIbHBIN
XapakTep, OTPaKaeT KOHKPETHBICE MOTPEOHOCTH COCTABUTENS B TOW WIM WHOW HMH(OpMAIIHU.
KoHcrekT MOXKeT OBITh COCTABIICH ISl JIMYHOTO TIOJIB30BaHUs (IUIst ce0s1) U JJIsl IPYTHX.

TpedoBaHusi K 0()OPMIIEHUIO0 KOHTPOJbHOMH PadOTHhI.

[Tpu BBIOTHEHUU KOHTPOJIBHON PabOTHI CTyIEHTaM HEOOXOIMMO COOI0IaTh TPEOOBAHHS K €€
oopminenuto. IlpaBuna opopmieHHsT TEKCTOBOIO MaTepuana, CCbUIOK M CHOCOK, WILIFOCTpalUi,
Ta6JII/III, CITMCKa HUCII0Jb30BaHHBIX HCTOYHUKOB U HpI/IJIO)I(CHI/IfI, HU3JI0XCHBI.

Hapymenue yka3aHHbBIX TpeOOBaHUHM CIIy>)KUT OCHOBAHHEM JJIsi BO3BpaTa paboOThl CTYIEHTY C
LIETIBIO €€ TOPa0OTKH.

TuTynpHBIA JTUCT U 3a/laHUsl Ha KOHTPOJbHYIO paboTy He HymepyroTcsi. B ocHOBHOHM uacTu
KOHTpOJIBHOﬁ pa60TBI MOT'YT 6I>ITI) HCIIOJIb30BAHbI  PA3JIMYHBIC  3JICMCHTBI: 3aroJiIOBKH,
NePEeYUCIICHUs, TAOINLbl, PUCYHKHU U T.II.

TpeGoBaHus K coJiep:KaHHI0 U CTPYKType pedepara
Pedepar mpexacrapnser co00i MUCHEMEHHBIN JTOKIA WM BBICTYILICHUE 1O ONMPEACIEHHON TeMe, B
KOTOpPOM coOpaHa HH(pOpMAIIS U3 OJHOTO UM U3 HECKOJIbKUX HCTOYHUKOB.
Paznmuyaror aBa Buaa pedeparoB: MPOIYKTUBHBIC W PENPOAYKTHBHBIC. PerpoIyKTHBHBINA pedepar
BOCIPOU3BONT COZEpkKaHKME MEPBUYHOIO TeKCTa. PenpoayKTUBHBIN pedepar MOXKET NMPEACTaBIATh
coboit pedepaT-KOHCHIEKT (COACPKHUT (akTUYeCKyr0 HHpopManuio B 000OMIEHHOM BHAE) U
pedepar-pestoMe (COACPKUT TOIBKO OCHOBHBIE TOJOXKEHUS MaHHOM TeMbl). [IpoayKTUBHBIIM
pedepaT COAEPKHUT TBOPUYECKOE WM KPUTHUYECKOE OCMBICIICHHE pedepupyeMoro HCTOUYHHKA.
[IponykTuBHBINA pedepar MOXKET NPeACTaBIATH coOoi pedepar-moknan (MMeeT pa3BEPHYTHIM
XapakTep, Hapsay C aHAIM30M HH(OpPMAIMK TEPBOMCTOYHHKA COJICPKUT OOBEKTHBHYIO OICHKY
npoOjeMbl M TyTeH ee pemeHus) U pedepar-o0630p (COCTaBISIETCS HA OCHOBE HECKOJBKUX
HMCTOYHUKOB M COTOCTABIISIET Pa3IMuHbIe TOUKU 3peHus). O0beM pedepara JOKEH COCTaBISTh HE
MeHee 12 ThIC. MeYaTHBIX 3HAKOB.
Crtpykrypa pedepara

1) TUTYBHBIN JHCT;

2) ornaBlI€HUE;

3) BBeJICHHE;

4) TEKCTOBOE WU3JIOKEHUE MaTepHajia ¢ HEOOXOJWMBIMU CCHUIKAMH Ha HMCTOYHUKH,
HCIOJIb30BaHHBIE aBTOPOM;

5) 3akiroueHue;

6) CIMCOK HCII0JIb30BAHHOM JINTEPATYPHI,

7) TPWIOXKEHUs, KOTOpbIE COCTOST M3 Tabnuil, auarpamm, TpaduKoB, PHUCYHKOB, CXEM
(HeoOs13aTenbHas 4acTh pedepara).

TpeGoBanus k NpoBeeHUIO 3249éTA

[TpomexyTouHas aTrTectanusi oOydaromuxcs B opme 3auéra IpOBOAUTCA MO pe3yibTaTaM
BBITIOJIHEHUSI BCEX BHUJOB Y4E€OHOM pPabOTHI, MPEITyCMOTPEHHBIX YUEOHBIM IUIAHOM IO JaHHOU
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JMCHHUIUIMHE, TIPH 3TOM YYUTBIBAIOTCS PE3yJIbTaThl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH B TCUCHHE
cemectpa. OleHKa CTEeNEH! TOCTHKEHUS 00YJAIOIUMHICS TUTAHUPYEMBIX PE3YJIbTaTOB 00yUEHHSI IO
JMCHHUIUIMHE MPOBOJUTCS TIPENojaBaTejeM, BEIYIIUM 3aHATHS [0 JUCHHUILUIMHE  METOJO0M
AKCHEPTHOM oOmeHKH. [Io uToram MpPOMEXKYTOYHOW aTTECTAIlMH IO JMCIUIUIMHE BBICTABIISCTCS
OLICHKA «OTJIMYHOY, «XOPOIIOY, KYIAOBICTBOPUTEIIBHO» WU «HEYIOBICTBOPUTEIHHOY.

MakcumaabHOEe KOJIMYEeCTBO 0aioB, KOTOPOE MOXKET HAaOpaTh CTYJCHT B TCUCHHE CEMECTpa
3a TEKYIIHd KOHTPOJIb, paBHseTcs 80 Oamam.

MakcumaabHOE KOJTMYECTBO 0alIoB, KOTOPBIE MOXKHO MOJIYYUTh Ha 3aueTe — 20 6ayuioB

3a ceMecTp CTyJIeHT MOXET HaOpaTh MakcuManbHO 100 6amioB

HIxaJia oneHNBaHUA 3a4€Ta

Kpurepuu oneHuBaHus bayibl

pEryisipHOE MOCEUICHHE 3aHITHM, BHICOKAs aKTUBHOCTh Ha mpaktuueckux | 20-15
3aHATHUSIX, COJIEPKaHUE U U3JI0KEHUE MaTepuasa OTINYaeTCs JOTHYHOCThIO
1 CMBICJIOBOM 3aBEPIIEHHOCTHIO, CTYICHT MOKa3aJl BJIaJl€HUE MAaTEpPHUAIIOM,
yMeHue 4E€TKO, apryMEHTHUPOBAHO U KOPPEKTHO OTBedaTh Ha
MOCTaBJI€HHbIE BOMIPOCHI, OTCTauBATh COOCTBEHHYIO TOUKY 3pEHUSI.

CHUCTEMAaTU4YeCKOEe IIOCElIEHUEe 3aHATHH, YydacThe Ha MpakTudyeckux | 14-9
3aHATUAX, €JUHUYHBIE NPOMNYCKH IO YBaXUTEIbHON MpUYMHE U HX
oTpabOTKa,  HM3JIOKEHHWE  Marepuajga  HOCUT  IPEUMYILECTBEHHO
ONUCATENbHBI XapakTep, CTYACHT I0Ka3al JOCTaTOYHO YBEPEHHOE
BJIaJICHUE MaTepuajioM, OJHAKO HEJO0CTaTOYHOE YMEHHe YETKO,
apryMEHTHPOBAHO U KOPPEKTHO OTBEYaTh Ha IOCTaBJIEHHbBIE BOIPOCHI U
OTCTauBaTh COOCTBEHHYIO TOUKY 3PEHUS.

HEPETYJIAPHOC IMTOCCHICHHUC SaH}ITHﬁ, HHU3KasA aKTUBHOCTb HA IMPAKTHYCCKHUX 8-3
3aHATHUAX, CTYACHT IIOKasaJl HCYBCPCHHOC BJIAJICHHUC MATCpHATIOM,
HCYMCHUC OTCTAUBAThb CO6CTB€HHYIO O30 U OTBCYATh HA BOIIPOCHKHI.

pETYIsIpHBIE TIPOMYCKM 3aHATHM W OTCYTCTBHE aKTHBHOCTU pabothl, | 0-2 Ganna
CTYJEHT TIOKa3aJl HEe COBCEM IIOJIHbl€ 3HAaHUS 10 MaTrepuaily
JTUCIUTLTAHBI.

HTorosas mkaja oueHUBAHUS TUCHUIINHBI

Hrorosas OIICHKa II0 AJUCHHUIIIIMHE BBICTABIIACTCA IIO HpHBG)ICHHOfI HWXKE IIKaJIC. HpI/I
BBICTaBJICHUN UTOTOBOM OLICHKHU IMpENoaaBaTCICM YUUTBIBACTCA pa60Ta 06yqa101ueroc;l B TCUCHHUC
OCBOCHU AUCHUIIIIHUHBI, 4 TAKXKE OLICHKA 11O HpOMC)I(}ITO‘IHOﬁ aTTecTanuu.

Bael, monydeHHbIe MO TEKYIIEMY KOHTPOJIO H .
. Or1ieHKa B TPAIUIIMOHHOMN CUCTEME
POMEKYTOYHOU aTTEeCTAIlNU
0-40 He 3aureno
41 - 60 3a4TEHO
61 -80 324YTEHO
81 -100 3a4TEHO

6. YYUEBHO-METOJIWYECKOE U PECYPCHOE OBECIIEYEHHUE
JUCHHUIIJINHBI
6.1. OcHoBHas JUTepaTypa:
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1. Moiizec, b.b. Cratuctuueckue MeTOAbl KOHTPOJsS KadecTBa U oOpaboTka
OKCIIEPUMEHTANBHBIX  JTaHHBIX :  y4eOHoe mocobme i By3oB/ b. b. Moiizec,
. B. [TnotHukoBa, JI. A. Pegpko. — 2-e u3a. — Mocksa : HOpaiit, 2022. — 118 ¢. — Tekcr
: anextponubiii. — URL: https://urait.ru/bcode/495895

2. CemeHnos, B. A. MaremaTuueckue METOJbl B TYMaHUTApHBIX MCCIEIOBAHUAX @ ydeOHOE
nocobue s By3oB / B. A. Cemenos, B. A. Makapuauna. — Mocksa : IOpaiit, 2023. — 250
c. — Tekcr : anexktponnbiii. — URL: https://urait.ru/bcode/516023

3. Ueptko, H. K. Matematnueckue Metozsl B reorpadun : yaeonoe nmocodoue / H. K. Ueptko, A.
A. Kapnimuenko. — Caparos : At [Iu Ap Menua, 2019. — 193 ¢. — TekcT : 27€KTpOHHBINA. —
URL: https://www.iprbookshop.ru/84871.html

6.2. JlomosiHUTeIbHAS JIUTEpPaTypa:

1. Awnanu3 gaHHbBIX : y4yeOHUK miust By3oB / B. C. Mxwutapsu [u np.]. — Mocksa : HOpaiir,
2023. — 490 ¢. — Tekcr : anextpounsiii. — URL: https://urait.ru/bcode/511020

2. BopobbeB, C. A. Maremaruueckas o0paboTKa T€0JIOTO-TEOXUMHUYECKUX JaHHBIX '
yueOHoe mocobue ajis By30B. — 2-¢ u3n. — Mocksa : FOpaiit, 2023. — 237 ¢. — Tekcr :
anexktponnbiii. — URL: https://urait.ru/bcode/520310

3. l'ames, C. H. MaremaTuueckue METOJbl B OUOJOTUU: aHAIWU3 OMOJIOTHUYECKUX JaHHBIX B
cucreme Statistica : yuebnoe mocobue gus By3oB/ C. H.Tames, ®. X. bernsesa,
M. 10. Jlynunoc. — Mocksa : Opaiit, 2022. — 207 c. — TexkcT : snextponHsiii. — URL:
https://urait.ru/bcode/492334

4. I'notoBa, M. 0. MaremaTtuueckas o6paboTka undpopMamuu : yueOHUK U MPAKTUKYM IS
By30B / M. O. I'nmoroBa, E. A. CamoxBanoBa. — 3-e¢ u3a. — Mocksa : FOpaiit, 2023. —
301 ¢c. — Tekcr : anexkrponnbiii. — URL: https://urait.ru/bcode/511062

5. Marsee, C. . NUnxeHepHas reoxe3uss U reomHpopMaTuka : Y4EOHHK JUISI BY30B. -
MockBa : Axaaemudeckuii IIpoekrt, 2020. - 484 c. - Tekcr : anekrponHsidi. - URL:
https://www.studentlibrary.ru/book/ISBN9785829129828.html

6. Moxuii, M. C. Merononorus Hay4HbIX HCCIEJOBaHUM : yuyeOHHK mis By3oB / M. C.
Moxwuii, A. JI. Hukudopos, B. C. Mokuii . — 2-e uza. — Mocksa : HOpaiit, 2023. — 254 c.
— Tekcr : snektponnbii. — URL: https://urait.ru/bcode/510937

7. OcHOBbI MaTeMmaTHueCcKOoll 00paboTkM HHPOpMaAUMM : Y4YeOHHUK U MPAKTUKYM IS
By3oB/ mox pen.H.JI. CredanoBoit. — Mocksa : FOpaiit, 2023. — 218 c. — Teker :
anextponnbiii. — URL: https://urait.ru/bcode/511721

8. PoxkoB, H. H. KBanumerpus u ynpaBieHue kauyecTBOM. MaTemMaTH4yecKue METOIbI U
MOJENH | Y4eOHHK M TPaKTHKyM JJs BY30B . — 2-¢ m31. — Mocksa : FOpaiit, 2023. —
167 c. — Texcr : anexktponnsiii. — URL: https://urait.ru/bcode/515544

9. YueOHas u MPOU3BOJICTBEHHAs MPAKTHKA I reorpados : yueOHOe mocoOue s By30B /
JI. A. Pyxwunckas [u ap.] . — 2-e u3zn. — Mocksa : FOpaiit, 2023. — 166 c. — Tekcr :
anexktponnbiii. — URL: https://urait.ru/bcode/517882

10.Tpetwsk, JI. H. OcHOBBI TeOopuH U MPAKTUKU OOPAOOTKH DKCHEPUMEHTAIBHBIX TaHHBIX :
yaeOHoe mocobue mis By3oB / JI. H. Tperbsik, A. JI. BopoObeB. — 2-¢ u3a. — Mocksa :
IOpaiit, 2023. — 237 c. — Texcr : anekrponHsii. — URL: https://urait.ru/bcode/515069
11.Tponun, M. II. OcHOBBI MaTemMaTuueckoil 00paboTku MHPOpMAIUH : yueOHOE mocolue
s By3oB . — Mocksa @ Opaiit, 2023. — 185 c¢c. — Tekcrt : asnexkrponHsii. — URL:
https://urait.ru/bcode/519891

6.3. Pecypchbl HH(pOPMAIIHOHHO-TEJIEKOMMYHUKAIMOHHO¥ ceTH « IHTepHEeT»:

e Enunbii snekTpoHHBIH Katanor Poccuiickoit rocynapcTBeHHON OHONMMOTEKH [DNEeKTpOHHBIN

pecype] URL: http://rsl.ru/ru/s97/s339 (nara obparenus 05.05.2017)

e DJeKkTpoHHBIA OaHK aucceprauuii Poccuiickoll rocynapcTBeHHONW OMONMMOTEKU [DIEKTPOHHBIN

pecypc] URL: http://www.stepen.ru/bank/ (mata obparenus 05.05.2017)
e  Www.gKs.ru — opurmanesHbiii caiit Poccrara
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https://urait.ru/bcode/520310
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e http://HarmoHanpHbliaTHac.pd - HanmonaneHeiid atiiac Poccuu

TMETOAUYECKHE YKA3AHUSA 10 OCBOEHUIO JUCIIUAITJIMHBI

1. MeTOI[I/I‘leCKI/Ie PEKOMEHAAINKU I10 OpraHu3aluun CaMOCTOSITeILHOM pa6OTBI CTYACHTOB

8. HHOOPMALIMNOHHBIE TEXHOJIOT WU [JI51 OCYIIECTBJIEHUSA
OBPA3OBATEJIBHOI'O ITPOLHECCA 110 JUCHUIIJIMHE

JIMeH3HOHHOE MPOrpaMMHoe odecrneyeHue:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

NudopmanuoHHbie cipaBoOYHbIE CHCTEMbI:
Cucrema 'APAHT
Cucrema «KoncynprantlLiroc»

IIpodeccuonanbubie 6a3bl JAHHBIX:

fgosvo.ru — IMoptan @enepanbHbIX TOCYIAPCTBEHHBIX 00Pa30BaTEIBHBIX CTAHAAPTOB BBICIIETO 00Pa30BaHHMS
pravo.gov.ru - OdguuunanbHblii MHTEPHET-TIOPTAJ NIPAaBOBOI MH(pOpMaLUU

www.edu.ru — ®enepanbHsiii mopTan Poccuiickoe 06pazoBaHue

CB000aHO pacnpocTpaHsieMoe IPOrpaMMHoOe obecriedeHne, B TOM YHCJie 0Te4eCTBEHHOI 0
NPOM3BOACTBA

OMC IIneep (mmst Bocipon3BeAeHUS DIEKTPOHHBIX YUeOHBIX Moyieit)

7-zip

Google Chrome

9. MATEPHUAJIBHO - TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJINHbBI

MarepuanbHO-TEXHHUECKOE 00eCTIeYeHNEe AUCIUIIMHBI BKIIOYaeT B ce0s:

- y4eOHbIE ayJAUTOPUH /sl TIPOBECHHUS YUIE€OHBIX 3aHATHI, OCHAIICHHBIE 000pYIOBaHHEM U
TEXHUYECKMMHU CpeACTBaMH o00ydeHus: YyueOHOM Mebenbto, JOCKOH, JEeMOHCTPAallMOHHBIM
000pyI0BaHUEM, IEPCOHATBHBIMI KOMIIBIOTEPAMH, TIPOSKTOPOM;

- TOMEIIEHHs JJIsl CaMOCTOSITeNIbHOW paOoThl, OCHAILEHHbIE KOMITBIOTEPHON TEXHHKOH C
BO3MOYKHOCTBIO TMOJKIIOYeHHEM K ceTH «MHTepHeT» M oOecreueHreM JI0CTyNa K JIIEKTPOHHON
MH(pOPMAaLMOHHO-00pa30BaTENIbHOM cpefe.
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