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1. Henu u 3a1a4u OCBOEHUSA IMCUMILIHHBI/MOAY IS

[{enbro AUCHIUTUTMHBI/ MOAYIIS SIBJISIETCS (pOpMHUpOBaHHUE Y 00YJAIOIIUXCS TIETTOCTHON CHCTEMBI
0a30BBIX 3HAHMKA B OO0JIACTH CTATUCTUKH, BKJIFOYAass OCHOBBI METOJOJIOTMH KJIACCH(PUKAIUU U
CUCTEMAaTH3allMi CBEJCHUN MAacCOBBIX OOINECTBEHHBIX SBJICHUNM W HAOMIOIEHUI Ha YpOBHE
rocynapcTBa (peruoHa, MpeanpusATHs, TOBapa) Ha 0a3e TCOPETHUIECKOrO U MPAKTHYECKOr0 MaTepuaia
U OINBITa MEXIYHAPOJIHBIX CTATHCTUYCCKUX WCCICIOBAHMIA W COIOCTaBICHHH; (popmupoBaHUe
HABBIKOB BJIQJICHUS CTaTUCTUYCCKMMH WHCTPYMEHTAMH OLICHKH W IPOTHO3HPOBAHHS OCOOCHHOCTEH
OOBEKTOB UCCIICJIOBaHHUS B TIOUCKE 3()PEKTUBHBIX YIPABICHUYCCKUX PEHICHUNH B KOHKPETHOM
PBIHOYHOM CHTYAI[MH C YY€TOM KOHBIOHKTYPBI TEPPUTOPHH.

3amaun ITUCHHUILIMHEL:

— (opMHUPOBAHHE TOHATUHHO-TEPMHHOJIOTHYECKOIO armapaTa MPOBEICHUS U 3HAKOMCTBO C
TEOPETUKO-METOJAMYECKUMUA OCHOBAMH TMPOBENCHUSI CTATUCTHYECKUX WCCIEAOBAHUN MPOIIECCOB
MIPUMEHHUTEIBHO K 0COOCHHOCTAM IPO(HeCCHOHATLHOM chephl ASATEIbHOCTH BBITYCKHHKA,;

— PACKPHITH LETOCTHYIO CHCTeMy 0a30BBIX 3HaHMI B 00JACTH TEOPUU CTATHCTUKH, BKIIFOUAS
OCHOBBI METOJOJIOIHMH cOOpa, KIacCH(PUKAIMK, CHCTEMAaTH3allMM, aHalIW3a M IMPOTHO3WPOBAHUS
CBEJICHHIA KPYITHBIX MaCCHBOB JIaHHBIX

— copMHpOBaTh HABBIKM OOOCHOBaHWS BbIOOpa WH(POPMALMOHHBIX PECYpCOB U
ONTUMAJIFHBIX CTATHCTUICCKUX HHCTPYMEHTOB JJIsI OCYIICCTBIICHUS aHATUTHYCCKOHN JCSITEILHOCTH B
COOTBETCTBHUH C ITOCTABJICHHOM 3a/1a4ucii B chepe mpodhecCHoHaAIbHOM e TSIIbHOCTH;

— MO3HAKOMHTH C TMPHUHIMIIAMHA TPOBEJACHHS CTATHCTUYSCKUX HAOIIOJCHUN W IOCTPOCHUS
CTAaTHCTUYCCKUX IOKa3aTejed IPHUMEHHUTEIbHO K OCOOCHHOCTSIM IpodeccHnoHaIbHON chepsl
JeSTEIIbHOCTH BBITTYCKHHKA,;

— chOopMHUPOBATh HABBIKH BJIAJCHUS COBPEMEHHBIMH METOJaMH cOOpa, 0OpabOTKH M aHaIn3a
CTATHCTUYECKUX TIOKa3aTeled NPHUMEHHUTEIBPHO K OCOOCHHOCTSIM mpodeccnoHabHON cdepsr
JeSITeJIbHOCTH BBIITYCKHHKA,

— chopMUpOBaTh HAaBBIKM OOOCHOBAHHS BBIOOpA HWHCTPYMEHTOB JUISS OIEHKA U
IIPOrHO3UPOBAHUS MPOIIECCOB MPUMEHUTEIBHO K OCOOCHHOCTSAM 00BEKTOB MCCIICI0BAHUS;

— BBIpA0OTaTh YHUBEPCAIBHBIA OIBIT MPOBEIACHHUS CAMOCTOSTEIBHBIX aHATUTHYCCKHX
WCCIEIOBAaHUM ¥  HHTEpHOpeTalliyl  TMOJYYeHHBIX  pe3ylbTaTOB  OO0OOIIEHMs, aHaiu3a W
MPOTHO3MPOBAHUS ~ CTAaTUCTHUYECKHX  TIOKa3aTeliel, OTpakalolmMX  OCOOCHHOCTH  OOBEKTa
HCCIEI0BAHUS.

2. Mecto aucunmimnbl/ MmoayJsi B crpykrype OIIOII BO

JIMCIMITIIMHA OTHOCHUTCSI K OOIIEYHUBEPCHUTETCKOMY OJIOKY JIEKTHBHBIX JAMCIHIUIMH MO TEME
«CucTeMHOE MBIIIJIEHUE» YIEOHOTO JIaHa.

Heo0xoauMbIMU YCIIOBUSIME TSI OCBOSHHS AUCIUILIMHBI SIBIISTFOTCSL:

- 3HaHHEC OCHOB MaTeMaTHKH U OOINECTBO3HAHUS Ha YPOBHE OCHOBHBIX O0pa30BaTEIbHBIX
MPOTpaMM CPEIHEr0 MOJTHOT0 00IIero 00pa3oBaHMs;

- YMEHHE CHUCTEMaTU3UPOBATh, AHATU3UPOBATH M MPEACTABIIATH PA3NIMYHYI0 WHPOPMAIIHIO O
TEXHUYECKUX MHHOBAIMAX U Pe3yIbTaTaX UX UCIIOJIL30BaHUS B OOIIECTBE;

- BJIaJICHUE HaBBIKaMK paboThl B ctangapTHoM nmakete MS Office Excel.

Conepkanue IUCHUIUTMHBI/MOAyINst «[IpUKiIagHble CTaTUCTUYECKUE METOJAbl U MOJCITH B
JICBEJIONIMEHTE» SIBJISICTCSl JIOTHYSCKUM TPOIODKCHUEM COJIEPKAHUS TUCIUIUINH, U3y4aeMbIX IMPH
MOJrOTOBKE Ha TMPEIbIAYLICH CTYMEHH OO0pa30BaHHS W CIY)XUT HMHCTPYMEHTOM JUISi HM3YYEHHs
muctuiinH «[IpoeKTHas MesTeNbHOCThY, 00OCHOBAHUS PE3YJILTATOB MPOCKTHOW JESTEILHOCTH U
MIOJITOTOBKH BBIITYCKHOW KBAIU(UKAIIMOHHOW pabOTHI.



3. Pe3yabTaThl 00y4eHHs 10 JUCHHUIINHE/MOLYJTIO

[Iporiecc wn3ydeHUs AMCUUIUIMHBI/MOAYJS HampaBieH Ha (OPMHUPOBAHHE CIETYIOLINX

KOMITETECHIINH:

Tabmuma 3.1

Kon u naumeHoBaHue
KOMIIETEHIIUHU

Kon u HaumeHoBaHue
WHIMKATOPa JOCTHXKCHUS
kommerennmn (MIK)

Kon u HanmeHoBaHue pe3yibTraTa 00ydeHHs 10
JUCLUIUTIHE (MOIYIIIO)

YK-1 Criocoben
OCYLIECTBIIATh MOUCK,
KPUTUYECKHUNA aHAIU3
U CUHTE3
nH(pOpMaIuy,
MIPUMEHSTH
CHCTEMHBIH MOJIXO0/I
JUTSL peLIeHUs
MMOCTABJICHHBIX 33124

VYK-1.1 OcymecTBisieT BEIOOD
AKTyalbHBIX POCCUICKHX U
3apyOeKHBIX UICTOYHUKOB, a
TaKke IMOUCK, COOp U
00paboTKy HHPOPMALUH,
HEOOXOIUMOM IS pelIeHUsI
MOCTAaBJICHHOU 3aJ1auu

3naTh: 31 poccuiickue u 3apyOeKHbIe HCTOYHHUKH,
HEeoOXOIMMBbIE IS PEIICHHs IIOCTaBICHHON 3a/1aui

Yw™mets: VI nenats BHIOOp aKTyaJIbHBIX POCCHHCKUX
1 3apyOEKHBIX UICTOYHHKOB, a TAKXKe TIONCK, COOp U
00paboTKy nH(pOpMaIUH, HEOOXOAUMOH JIJIs
peleHHs TOCTABICHHOM 3a1a4uH

Brnaners: Bl mMeTogamu BEIOOpA aKTyalbHBIX
POCCHHCKUX U 3apyOeKHBIX UCTOYHHKOB, a TAK)KE
MOMCKOM, cOopoM 1 00paboTKON HHPOPMAITHH,
HE00XO0JMMOH JIJIsl PEIICHHUS TIOCTABICHHOM 3a1auu

VK-1.2 Cuctemaruzupyert u
KPUTUYECKU aHATH3UPYET
WH(POPMAITHIO, TIOTYICHHYTO U3
Ppa3HbIX UICTOYHUKOB, B
COOTBETCTBHH C TPEOOBAHUSIMH
Y YCITIOBUSIMH 331a4H

3HaTh: 32 OCHOBHBIC IPUHIIUTIBI, TPEOOBAHUS U
MpaBUJIa CUCTEMATU3AIMY U KIIacCUUKAINN
uH(pOpMAaLUH, TTOTyIeHHOH U3 Pa3HbIX HCTOYHHKOB,
a TaK JKe Mops/IKa ee aHaJIHM3a COTJIACHO BHIJAHHOTO
TEXHUYECKOTO 33IaHusl

VYMeth: V2 peann3oBbIBaTE OCHOBHBIE TPEOOBAHUS H
IIpaBUJIa CUCTEMATU3alUY U aHaIu3a
CTaTHCTUYECKON MH(POPMAIINH, TIOTYICHHON 13
Pa3sHbIX UCTOUHUKOB B COOTBETCTBUH C
TpeOOBaHUSIMH M YCIIOBHUSIMH MTOCTABICHHOH 3a/1a41

Bnaners: B2 npuHIMIIaMH, TPEOOBaHUSIMH,
WHCTPYMEHTaMU CHCTEMaTH3alliH, Kiaccuukammu,
aHanm3a WHpOpMaHH

VYK-1.3 Mcnionb3yeT METOAUKH
CHUCTEMHOTO MOJIX0/1a TIPH
pELIeHNH TIOCTABICHHBIX 33/1a4

3HaTh: 33 METOJUKH CUCTEMHOI'0 OAX0/1a IIPU
pEIIeHNH TIOCTABICHHBIX 3a/1a4

VYMeTh: V3 HCIoNnb30BaTh METOAUKH CUCTEMHOTO
MTOJIX0J1a TPH PEIICHUH ITOCTABIEHHBIX 3a/1a4

Brnagers: B3 HaBbIKaMH BRIOOpa METOTUK
CHCTEMHOTO TIOJIX0/Ia TIPH PEIICHUH MOCTaBICHHBIX
3a1a4

4. O6beM AUCHMILIMHBI/ MOAYJIA

OO06muit 00beM AUCIUTUIMHBI/MOJTYJISE COCTABIsET 3 3a4eTHBIC eqUHUIIBI, 108 yacos.

Ta6muma 4.1.
AyIUTOpHBIE 3aHATHS/KOHTAKTHAS
dopMma
dopma Kypc/ paborta, 4ac. CaMocTosTenbpHas .
IMPOMEKYTOYHOU
oOydeHus | cemecTp [IpaxTrueckue | Jlaboparopu pabora, yac.
Jlextuun aTTeCTaluH
3aHATUA bIC 3aHATUSA
Ounas 2/3 18 - 34 56 3auer
Ortro- 2/4 12 - 10 86 3auer
3a04Hast




5.CTpyKTypa U coiepKaHue TUCHUTLTHHBI/ MOTYJIsI

5.1. CTtpykTypa AUCIUILUTHHBI/ MOTYJIS
ouHas ¢popma o0ydenusi (OPO)

Tabmuma 5.1.1

CTpyKTypa IUCHUILINHEL/MOIY I AyauTopHbIe
Ne PyKTypa Auch Ay 3aHSITHA, Yac. CPC, | Bcero, Kon OreHOYHBIE
n/m | Homep HaumenoBanue 1 Tp Tag. | A< yac. NAK cpeacTBa
pazzaena pazzena ) ) )
IIpenmer,
METOOJIOTHUS U VK-1.1
1 1 3agaun 2 - 0 6 8 VK-1.2 Konnoksuym
CTaTHCTHYECKOTO VK-1.3
aHajau3a
VK-1.1 Brimonnenue u
' 3allnTa
2 2 CraTHCTHYECKOS 5 i 5 8 12 VK-1.2 1a6opaTopHOH
HaOIroIeHHE VK-1.3
paboTHI,
KOJUIOKBUYM
CTaTHCTHYCCKUE YK-1.1 | Bpmonmenue u
pacnpesieieHus 1 UX ] VK-1.2 sammra
3 3 OCHOBHBIE 2 6 8 16 VK-1.3 | ‘1abopatopHoii
XapaKTepUCTUKHU paborer
Brimonnenue u
IIpoBepka zﬁ:ié samuTa
4 4 CTaTUCTUYECKUX 2 - 8 8 18 YK—1.3 naboparopHoit
TUIOTES ' paboTHI,
KOJUTOKBUYM
VK-1.1 Brimonnenue u
CraTucTHuuecKkoe YK-l:Z 3ammTa
5 5 M3y4eHue 2 - 4 8 14 VK-13 | maboparopHoii
B3aMMOCBsI3eH ' paboTeI
Brmmonnenue u
YK'].]. 3aH_[I/ITa
6 6 MHO)KeCTBeHHaH 4 _ 10 8 22 YK-].Z HaGopaTopHoﬁ
perpeccus VK-1.3 paoThI,
KOJUUIOKBUYM
Brmonnenue u
CTaTHCTHYECKHE VK-1.1 3ammTa
7 7 WHCTPYMEHTHI B 4 - 4 10 18 YK-1.2 | naGoparoproii
JIEBEJIONIMEHTE YK-1.3 paboTeI
YK-1.1 Bormpockr k
7 3auer - - - - - VK-1.2 3a4ery
VK-1.3
Hroro: | 18 - 34 56 108
04HO-3204Hasi popma obyuenus (O3PO)
Tabmnma 5.1.2
CTpyKTypa IUCHUILIMHEL/MOIY IS AyauTopHbie
No pyKTypa Aucn Ay 3aHATHS, Yac. CPC, | Bcero, Kon OreHOYHbIE
n/n | Homep HaumenoBanune T Tp TTag. | 12 yac. NAK cpencTsa
paszzaena paszzaena ) ) )




[Ipenmer,
METOLOJIOTHS U
1 3agaun 1 - 0 10 11 VK-1.1 Konnoksuym
CTaTHUCTUYECKOTO VK-1.2
aHaIn3a VK-1.3
Brmmonaenue u
CraTucTHYecKoe YK-1.1 3atmTa
2 HABIONCHIE 2 - 1 12 15 VYK-1.2 | nabGoparopHoit
A YK-1.3 padoThI
KOJIJIOKBUYM
CTaTUCTHYECKHE Brinosnnenue u
pacnpe/eNneHus u ux ) VK-1.1 samura
3 OCHOBHBIE 1 1 12 14 YK-1.2 | /1abopatopHoii
XapaKTePUCTUKU YK-1.3 paboThl
Brmmonaenue u
ITpoepka samra
4 4 CTATHCTHYCCKUX 2 - 2 12 16 YK-1.1 | naGoparoproii
TUTIOTE3 YK-1.2 padoThI,
YK-1.3 KOJUUIOKBUYM
Brinonnenue u
Craructuueckoe VK-1.1 3amura
5 HSyHGHI/Ie 2 - 2 12 16 YK-].Z J'Ia60paTOpHOI7I
B3aMMOCBsI3eH YK-1.3 paboTHI
Brmmonnenue u
VK-1.1 samura
6 6 MHokecTBeHHas 5 ) 2 12 16 VK-1.2 naGopaTopHOii
perpeccust VK-1.3 paboTHI,
KOJIJIOKBUYM
Brmmonnenue u
CraThuCcTHYECKHE VK-1.1 3aImTa
7 7 UHCTPYMEHTHI B 2 2 16 20 VK-12 | maGoparopHoii
JIEBEJIONIMEHTE VK-1.3 paboThI
YK-1.1 Bormpocsr k
7 3auer - - - - - YK-1.2 3a4eTy
VK-1.3
HUroro: | 12 - 10 86 108
5.2. ConeprkaHue TUCHUTUTHHBI/MOJTYIIS.
5.2.1. Coneprxanue pa3AenaoB IUCHUIUIMHBI/MOYIIS (AUIAKTUYECKUE €IUHHULIBI).
Pasnea 1. [Ipeamer, MeTOH0I0THS M 32124 CTATHCTHYECKOI0 AHAJIN3A
E,EI,I/IHI/ILI,bI COBOKYNHOCTMW, n X NMNPUI3HAKMU n
KJ'IaCCMCbMKaLI,MFI. CucTtemMbl CTaTHUCTHUNYeCKMHUX
n0Ka3aTene|71.I'Ipe,umeT CTaTUCTUUYEeCKOMH HaVKWUW WU
ee METOHLONOTMMWUSA. Cneuundbumuyeckue NMpPpwWeMbl 7
MeTO.]bl cTaTunucTumnyyecKoOoraoO M3ydeHHUs4qd ABNEHUMN
obwecTBEeEHHOW XM3HU. Cnocobb oTb6opa. [lonmnuroH
7] r’McrtTorpamMmmMma. FeHepaanaﬂ n Bbl60p0‘-|HaF|
CpenHdasd. FfeHepanbHas+d " Bol6OPOYHaHA

i

mcnepcwuasa.

Pasznen 2. CtarucTHuecKkoe HAOJIIOAeHHAE




Bwuaebl CTaTHUWCTHUYEeCKOTrDO HabnwaoeHWs 7 n X

OCOBGBEeHHOCTM. MCTOYHMUKM, MEeTO4abl n cnoco6sbl
cobupaHuMua cTaTMUuCcTMUuyYeCcKHUx cBepeHum. O6BEKT
HabnwoaoeHwa. Mfporpamma HabnoaoeHwan.
MHCTpyMeHTapwuMu HabnoaoeHUSA " KOHTPONbLb
pe3ynbTaToB HabnoaoeHUSH. Me Ton4bl NPOBEDPKMU
JOCTOBEPHOCTMH CTAaTUCTUYECKMUX I aHHBX.
MToHaTwHeE 0 BbIOOPOYHOM HabnwoaoeHUMU n ero
TeopeTunu4YecKUe OCHOBHBI. [MfpocTasn cCnydyawnHas
BblO6OpPKa Penpe3eHTaTMBHOCTb BbOOPKWU. Bwuabl
BbIOOPOYHOINoO HabnwaopeHwus.

Paznen 3. CtaTtncTuyeckue pacnpeiesieHusi 1 MX OCHOBHbIE XapaKTePUCTHKH

OcCHOBHBIE XapaKTEPUCTUKH U Tpaduueckoe n300pakeHne BapuamonHoro psja. [Tokazarenn
LIEHTpa paclpesieleHus: cpeanss apudmeTnueckas, MeJMaHa, MoJa.

Pa3nean 4. [IpoBepka cTaTUCTHYECKUX THIIOTE3

Kpurepun Creronenta, Konmoroposa, ®Pumepa, cornacus Ilupcona, PomanoBckoro,
SActpemckoro.  IIpuOnrkeHHble  KpUTEpUHM  HOPMAIBHOCTH  pactpeneneHus. Iloctpoenue
TEOPETUYECKON U IMIIMPUYECKON KPUBOM PaCIIpPEEICHHUS.

Pa3nes 5. CraTtucruyeckoe usydeHue B3aUMOCBsI3el

[TonsiTHE KOPPENALUMOHHOM CBSI3M W IPEANOCBUIKM €€ HCNOoNb30BaHMs. CTaTHUCTUYECKUE
METOJIbl BBISIBJICHUSI HAJIWYUS KOPPEISLMOHHOM CBSA3M MEXIY ABYMsI IMpPU3HAKaMU. YpaBHEHUE
perpeccuu.

Pa3nes 6. MHoOXkecTBeHHas1 perpeccus

[TonsiTue MHOXXECTBEHHOH perpeccu. V3mepeHue TECHOTBI CBA3M MHOXKECTBEHHOMN
JMHEWHON perpeccuu. lIpoBepka ageKBaTHOCTH MOJEIM MHOYKECTBEHHOW JIMHEWHOW PErpecCHM.
OKOHOMMYECKAsi HHTEPIpPETaLlUs YPaBHEHUS PErPECCUH.

Pa3nes 7. CtaTucTHYeCKHe HHCTPYMEHTHI B 1eBeJIONIMeHTe

OcHOBHBIE 2JEMEHTHI JeBeIONMEHTa. OCHOBHBIE XAPAKTEPUCTHKU BHJIOB [JEBEJIOIIMEHTA.
CnocoOpl  opranuzauuu  aeBenonMeHTa.  (DuHaHCHpOBaHME — JIEBEIONEPCKUX  MPOEKTOB.
TeppuropuanbHblii  MapkeTMHr B jeBenonMeHte. CymHOCTb, LENH, 3aJa4yd, CYOBEKTHI
TEPPUTOPUATBHOTO MapKeTHHIra. MapKEeTHHIOBbIM aHadu3 Ha [PEJbIHBECTUIIMOHHOW  CTaauu
IIPOEKTUPOBAHUS.

Craructuyeckne MHCTPYMEHTHI B TEPPUTOPUAIBHOM  MapKeTuHre.  MapKeTHHTroBble
UCCIIEOBAHMS: JTalbl, CTAaTUCTUYECKHE METOJAbl M MOJENU B JEBEIONMEHTE, B TEPPUTOPHAIBHOM
MapkeTuHre. BpiOop MeTosa W/MiIM METOIMKHM TPOBEACHUS HCCIEIOBAaHUI B MOBBILICHUH
MHBECTUIIMOHHON  IPUBJIEKATEIBHOCTH  Teppuropuu. HMmumx  Tepputopuu.  MapkeTuHr
JOCTONpPUMEYATeNIbHOCTEH. MapKeTuHr MHQpacTpykTypsl U cepBuca. lIpobiembl UCTONB30BAHUS
MH(OPMALIMOHHBIX TEXHOJOTMH B COBpeMEHHOM obmectBe. CyIHOCTb, IEIM U HalpaBlIeHUS
MH(POPMAIIMIOHHOTO MapKETHHIa B Pa3BUTUN TEPPUTOPHH.

JleknnnoHHBIE 3aHATHA
Tabmuua 5.2.1

No Howmep O0BeM, yac.
/i paszena 000 | 0390 Tema nexuuu
JUCTIUTIITUHBI
EnuHULBI COBOKYIHOCTH, HMX NpPU3HAKW U KJIAcCH(UKaIus.
CucTeMBbl CTaTUCTUYECKHX TOKa3aTeNei.
1 1 5 1 IIpeameT cTaTuCTUYECKON HAYKHU U €€ METOL0JI0T Ul

Crieruduyeckne nMpueMbl U METOJIbI CTATUCTHYECKOTO W3yUYCHUS
SIBIICHUI OOIIECTBEHHOH JKU3HHU.
CnocoOrsr orbopa. [lommron m rucrorpamma. ['eHepanpHas u




BBI60pO‘lHa$I CpeaHsis. FeHepaanaﬂ n BI:I60pO‘lHa$I JUCTICpCUA

Buasr cratmctHueckoro HaOMIONEHHSI HW  HUX OCOOEHHOCTH.
W CTOYHMKH, METOABI M CIIOCOOBI COOMpAHHUS CTATHCTUYECKHX

2 2 1 1 ceenenuii. OObekT HaOmrogeHus. [Iporpamma HaOIrOACHUS.
WuctpymeHnTapuii  HaONIOmEeHUS W KOHTPOIb  Pe3yJIbTaToB
HaOIIOICHSI.
MeToabl TPOBEPKU TOCTOBEPHOCTH CTATUCTUUECKUX JaHHBIX.
3 5 1 1 [onsiTre 0 BEIOOPOYHOM HAOJIOACHUH U €T0 TEOPETHYCCKHE
ocHoOBHL. [IpocTast cinyqaitnas BeiOopka. Pempe3eHTaTHBHOCTH
BBEIOOPKH. Buibl BELIOOPOYHOTO HAOTIOACHIS
OcCHOBHBIE XapaKTEPUCTUKU U rpadruecKoe H300pakeHne
4 3 2 1 BapHallMOHHOTO psiaa. [lokazarenu neHTpa pacnpeeneHus:
cpenHsis apudMeTHIecKas, MeIMaHa, Mojia
5 4 1 1 Kpurepun Ctrronenra, Konmvoropora, ®umiepa, cormacus
ITupcona, PomanoBckoro, fActpemckoro
[TpubnmkeHHbIe KPUTEPUH HOPMATBHOCTH paclpeae/ieHHSI.
6 4 1 1 [TocTpoenne TeOpETHISCKON U IMITUPHUICCKON KPHBOM
pacnpeneneHus
ITonsTHE KOPPEISIUUOHHON CBSA3HU U NPEAIIOCHUIKHU €€
7 5 1 1 ucnonb30BaHusl. CTaTUCTHYECKHE METO/IBI BBISBIICHHS HATTHYHUS
KOPPENSIIHOHHOHN CBSI3U MEXKY JBYMS MTPU3HAKAMHU
8 5 1 1 YpaBHEHUE perpeccuun
9 6 5 1 IlonsiTne MHOXSCTBeHEIOI‘/'IVperpeCCHH. N3mepenne TeCHOTHI CBA3U
MHO>KECTBEHHOH JINHEHHON perpeccum.
[IpoBepka aneKBaTHOCTH MOJEIA MHOXKECTBEHHOU JTUHEHHON
10 6 2 1 perpeccun. DKOHOMHUYECKasi HHTEpIpETalus ypaBHEHHUS
perpeccuu
11 7 4 2 TeppuropHualbHbIil MAPKETHHT B JEBEIOIMEHTE.
CraTucTrdecKkre MHCTPYMEHTHI B TEPPUTOPHATEHOM MapKETHHTE
Hroro: 18 12
IpakTnyeckue 3aHATHS
[TpakTryeckue 3aHATHS yU€OHBIM MIJIAHOM HE MPEAYCMOTPEHBI.
JlaGopatopHbie padoThI
Tabmuna 5.2.2
No Homep O0mbewm, yac.
i paznena 0PO | 0300 HaunmenoBanue 1a60paTopHOi paboThI
JUCTIATLTAHBI
1 2.3 8 2 ITocTpoeHne BapualMOHHBIX PSIOB.
Pacuer 4nCIIOBBIX XapaKTEpUCTUK
[TocTpoenne KprBOH HOPMAILHOTO PACIIPEICITICHHS 10
2 4 8 2 OTIBITHBIM JTaHHBIM. [IpoBepka rUNoTe36I 0 HOPMAIHLHOM
pacnpe/ieieHuu BIOOPKU
3 5 4 5 ITocTpoenue Mojienu TMHERHON perpeccuu A
HECTPYNHMPOBAHHBIX AaHHBIX
4 6 6 1 [TocTpoenne MOAEIBHOTO ypaBHEHHUS IMHEWHOW PEerpeccuu st
CIPYNIMPOBAHHBIX JaHHBIX
5 6 4 1 Henmnelinas KoppensiinoHHas 3aBUCUMOCTh
6 7 4 2 CraTtucTUyeCcKue METOAbl U3YUYEeHUS HHBECTHUILIMM
Hroro: 34 10

CamocrosiTeibHast padoTa CTyAeHTa

Tabmuma 5.2.3




No Howmep O6beM, gac.
o | PaAem Tema paznena Bux CPC
muctummas | OPO | O3@0

N3yuenue TeopeTndeckoro
[IpeameT, METOAOIOrUS U 3aa4U
1 1 6 10 MaTepuasa, IOAroToBKa K
CTaTUCTUYECKOr0 aHAJIN3a

KOJUIOKBUYMY
N3yuenue TeopeTndeckoro
MaTepuana, HOAroToBKa K
71a00paTOPHBIM 3aHATHM,

KOJUIOKBUYMY

N3yuenue TeopeTndeckoro
CraTHCTHYECKUE PACTIPEICIICHUS
3 3 8 12 MaTepHaia, HOAroTOBKa K

Y UX OCHOBHBIC XapPaKTEPUCTUKU
71a00paTOPHBIM 3aHATHIM

N3yuenue TeopeTuyecKkoro

2 2 8 12 CratucTrueckoe HaOI0IeHHE

4 4 8 12 [IpoBepka craTHCTHUECKUX MaTepHaia, HOAr0TOBKa K
TUIIOTE3 71a00paTOPHBIM 3aHATHUSIM,
KOJIJIOKBUYMY
N3yuenue TeopeTnyeckoro
CrartucTuyeckoe u3y4eHue
5 5 8 12 B3ANMOCEA3CH MaTepHaia, HOAroTOBKa K
71a00paTOPHBIM 3aHITUSIM
M3yueHue TeopeTnyecKkoro
MaTepHaia, HOAroTOBKa K
6 6 8 12 MHoKeCTBEHHAsI perpeccus P > TR
71a00PaTOPHBIM 3aHATHUSM,
KOJJIOKBUYMY
M3yueHue TeopeTuyecKkoro
CrarucTuyeckre HHCTPYMEHTHI B
7 7 10 16 IeBETONMEHTE Marepuaa, MoAroToBKa K
71a00paTOPHBIM 3aHITUSIM
8 - - - 3auer IloaroroBka k 3adety
Hroro: 56 86

5.2.3. IlpenogaBanue IUCHUILTUHBI/MOIYISI BEIETCS C NMPUMEHEHHEM CJCIyIOIIUX BHJOB
00pa30oBaTEeNbHBIX TEXHOJOTHMM: JIEKUIUsA-AUANIOr (JEKIUOHHBIE 3aHSATUSA); JEKIMU-BU3YyaIH3allui B
PowerPoint B quanoroBom pexume (B CiIydae MHTEPAKTUBHOTO METOa OOydeHHs); padoTa B MajbIX
rpynmnax, pa30op NpakTHYEeCKUX CcUTyanuil (jJabopaTopHble 3aHATHA), Kelc-meron (pa3dop
KOHKPETHBIX CUTYaIUi).

6. TemaTHKa KypPCOBBIX PadOT/IPOEKTOB
Y4eOHBIM MJIaHOM BBIIOJHEHHUE KYPCOBBIX Pa0OT HE MPEIYCMOTPEHO.

7. KoHTpoOJIbHBIE PadOTHI
Y4eOHBIM IJIAaHOM BBITIOJIHEHUE KOHTPOJIBHBIX Pa0OT HE MPETyCMOTPEHO.

8. OueHka pe3yJbTaTOB OCBOCHHS THCIIHIIIHHBI/MOTYJIsI

8.1. Kpurepuu oneHMBaHUSA CTENEHW IOJHOTHI M KAadyeCcTBA OCBOEHUS KOMIIETCHIIMU B
COOTBETCTBHH C IJIAHHUPYEMBIMU pe3yibTaTaMu oOyueHus npuBeaeHsl B [Ipunoxenun 1.

8.2. PeittmHTOBasg cCHcTEMa OIECHHMBAHUS CTENEHW IIOJHOTHI M KadyecTBA OCBOEHHSI
KOMITETEHITHI 00yJaromuxcsi ouHou (HopMbl 00ydeHus mpescTaBieHa B Tadmuie 8.1.

Tabnuua 8.1
Ne o
i Buibl MeponpusTHii B paMKax TEKyIETro KOHTPOJIS KonmyectBo 6ayuios
1 Tekymas aTTecTanus
1 BeinonHenue 1a00paTopHBIX padoT MO TEKYIMM TeMaM JUCHUTLIHHBL 0-20
ITocTpoeHne BapUAIIMOHHBIX PsIOB. PacyeT YnciIOBbIX XapaKTEePUCTHK.
2 | KoutokBUyM 10 TeMe: 0-10




CBO,I[Ka U IpynmnurpoOBKa JAHHBIX CTATUCTUYCCKOI'O Ha6J'IIO}_'[eHI/I}I

HUTOI'O 3a nepByI0 TEKYIIYIO ATTECTALUIO 0-30
2 TeKynias aTTeCTaIus
BrinonHeHue 1a00paTopHBIX PadoT MO TEKYIIMM TeMaM JTUCHUTLTHHBL
3 | IlocTpoenue KpUBOH HOPMAIBHOTO PACIIPE/ICIICHHS 110 OTIBITHBIM JaHHBIM. 0-20
[IpoBepka runoTe3sl 0 HOPMAJIHHOM PACIPE/ICIICHHN BHIOOPKH
Komnoksuym no teme:
4 | Kputepuu coriiacus Jyisi IPOBEPKHU BBIIBHHYTON CTATUCTUYCCKOM 0-10
THIIOTE3bI
HUTOI'O 3a BTOpPYI0 TEKYIIYIO ATTECTALUIO 0-30
3 TeKyImas aTTecTaIus
BrinonHeHue 1a00paTopHBIX PadoT MO TEKYIHMM TeMaM JTUCHUTLTHHBL
[TocTpoeHne MoJieH JIMHEHHOM perpeccHu T HeCIPYIUPOBaHHBIX
JIAHHBIX.
5 | IlocTpoeHne MOJICTBHOTO YpaBHEHUS TIMHEHHON perpeccuu Juis 0-30
CTPYNITUPOBAHHBIX JIAHHBIX.
Henuneiinas koppensiMoHHAas 3aBUCUMOCTb.
CTaTHCTHYCCKUE METO/IbI U3yUCHHS MHBECTHIINH
6 KomnokBuyM 1o TeKymuM TeMam JTUCITUTUTHHEL: 0-10
JIunelinas perpeccus
NTOI'O 3a TpeTHI0 TEKYNIYI0 ATTECTAIUIO 0-40
BCEI'O 0-100

8.3. PeiituHrOBag cCHcTEMa OIECHWBAHUSA CTENEHU ITOJTHOTEI

N KadeCTtBa OCBOCHUIA

KOMITETEHIIMI 00yJaromuxcsi 0OYHO-3a04HON (hOpMBI 00yUeHHsI TpecTaBieHa B Tadnuie §.2.

Tabmua 8.2

No
n/m

Buasl MepornpusiTuil B paMKax TEKYLIErOo KOHTPOJIS

KomnuectBo 6aymioB

1 Tekymas arTecTarus

Brimonmaenne nabopaTopHBIX paboT 10 TEKYIIHM TeMaM TUCITUTLTHHBL:

! ITocTpoeHue BaprallMOHHBIX PAAOB. Pacuet 4ncnoBbIX XapakTEPUCTHK. 0-20
5 KonnoxBuym 1o teme: 0-10
CBoJIKa ¥ TPYNIIMPOBKA JIAHHBIX CTATUCTUYECKOTO HAOIOICHHS
HNTOI'O 3a nepBy10 TeKYIIYIO ATTECTALHIO 0-30
2 TeKylIas aTTecTauus
BrimonHenne 1a6opaTopHBIX paboT MO TEKYIIUM TeMaM JUCIUTUINHBL:
3 | locTpoeHne KpUBOW HOPMATBHOTO PACIPEICICHUS TI0 OTBITHBIM JaHHBIM. 0-20
ITpoBepka runoTe3sl O HOPMAIBHOM PacHpeAeICHUH BEIOOPKU
KomnokBuyMm 1o teme:
4 | Kpurepuu cornacus i MPOBEPKH BBIABUHYTONW CTATUCTUYECKON 0-10
THIIOTE3bI
HUTOI'O 3a BTOPYIO TEKYIIYIO ATTECTALNIO 0-30
3 Tekyuias aTTecTalus
BrimonHnenne 1a6opaTopHbBIX paboT MO TEKYIIUM TeMaM JUCIUTUINHBL:
ITocTpoeHune Moienu JIMHEHHOM pErpecCu JUisi HECTPYIIUPOBAHHBIX
JaHHBIX.
5 | locTpoeHne MOJIETBHOTO YpaBHEHUS IMHEHHON perpeccuut Jist 0-30
CTPYIIHPOBAHHBIX JaHHBIX.
Henuneiinas xoppensauuoHHas 3aBUCHMOCTb.
CraTHCTHYECKUE METO/bI H3yYCHHS] MHBECTHULIHN
6 KonnokBuyM 1o TeKyIIuM TeMam JUCIUTUIAHEL: 0-10
JIunelinas perpeccust
HNTOI'O 3a TpeThI0 TEKYIIYI0 ATTECTAILIUIO 0-40
BCEI'O 0-100




9. YueOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecniedeHne TUCIIUILTUHBL/ MOTYIs

9.1. Ilepeuens pekOMeHIyeMOil TUTEeparypsl npeacrasieH B [Ipunoxennn 2.
9.2. CoBpemMeHHBIE TpOdEeCCHOHATBHBIE 0a3bl JaHHBIX W WH(GOPMAIMOHHBIC CIIPABOYHBIC
CHCTEMBI.
- DNeKTpOHHBIN KaTanor/JnekTponHas oudanoreka TUY http://webirbis.tsogu.ru/
- Hudposoii oOpazoBaTenbHblil pecypc — Oubnuoreunas cucrema IPR SMART —
https://www.iprbookshop.ru/
- DiekTpoHHO-0nOMoTeuHas cucrema «KoHcynbTaHT cryaenTay Www.studentlibrary.ru
- DnekTpoHHO-0MOIMoTeYHas cuctema «Jlauby https://e.lanbook.com
- O6pasoBarensHas miathpopma FOPANUT www.urait.ru
- Hayunas snexrponnas 6ubauoreka ELIBRARY.RU http://www.elibrary.ru
- HamonaneHas snekrponnas oudimoteka (HOB)
- bubmmorexku HedTAHBIX By30B Poccuu:
OnexrponHas Hedrerazopas oubnmoreka PI'Y Hedtu u raza um. I'yOkuna http://elib.gubkin.ru/,
- DnekTpoHHas Oubnuoreka Y(HUMCKOrO TOCYAapCTBEHHOr0 HE(PTSIHOTO TEXHUYECKOTO
yauBepcutera http://bibl.rusoil.net/
- bubnuoTeyHO-UHPOPMAITMOHHBIA KOMIUIEKC YXTHHCKOTO TOCYAapCTBEHHOTO TEXHUYECKOTO
yauBepcurera YI'TV http:/lib.ugtu.net/books
- DJeKTpOHHAas  CIOpaBOYHAas  CHCTEMa  HOPMATHBHO-TEXHMYECKOH  JIOKYMEHTAIlUU
«TexHopmaTuB»

9.3. JlumeH3uoHHOE W CBOOOIHO PacHpOCTPaHAEMOE IPOrpaMMHOE OOecreuyeHue, B T.d.
oredecTBeHHOro nmpou3BoacTBa (Adobe Acrobat Reader), B T.u. Microsoft Windows Microsoft Office
Professional Plus, Microsoft Windows.

10. MaTepI/IaJILHO-TeXHI/I‘leCKOQ odecneuyeHue )II/ICIII/IHJ'II/IHI)I/MO}IyJ'Iﬂ
HOMCHIGHI/ISI AJId MPOBEACHHA BCCX BHIOB pa6OTBI, IpeaAyCMOTPCHHBIX y‘IC6HI)IM IIJTaHOM,
YKOMIIJIICKTOBAHBI HCO6XOI[I/IMBIM O60py,£[0BaHI/ICM U TCXHUYCCKHUMHU CPECIACTBAMU O6y‘leHI/I}I.

Tabmura 10.1

OobecnieueHHOCTH MaTepPHATIbLHO-TEXHUYECKHUX ycjaoBuil peaauzanuu OIIOII BO

Ne | HammenoBanue y4eOHBIX HanmMenoBanue momemeHuit st Agnpec (MECTOIOJIOKEHHE)
/Tl | IPEJMETOB, KypCOB, JUCIHUILUINH MIPOBEJICHMS BCEX BHUJIOB YUCOHOM MOMEIICHHIA JUTSE
(Mopyneit), mpakTUKH, WHBIX NI TEIbHOCTH, IPEAYCMOTPEHHON | TIPOBENIEHUSI BCEX BHUJIOB
BUJIOB yUEOHOM JESITEIHHOCTH, y4eOHBIM IUTAHOM, B TOM YHCJIC y4eOHOH  JeSATEILHOCTH,
MPEIyCMOTPEHHBIX YICOHBIM MTOMEIIEHHS [Tl CAMOCTOSITEJILHOW | MTPEeIyCMOTPEHHOM
TUTAHOM 00pa30BaTENbHOM paboThI, C yKa3aHWEM TIepEedHs y49eOHBIM  TUTAaHOM (B
MIPOrpaMMBbl OCHOBHOTO 000pyZOBaHUs, Y4eOHO- | clydae peanmzanun
HaTJISAHBIX TOCOOUI 1 00pazoBaTeIbHOM
HCTIOJIB3yEeMOT'0 TIPOTPAMMHOTO nporpaMMbl B CETEBOWM
obecrieueHus thopme JIOTIOJTHUTEITEHO
yKa3bIBaeTCS
HAaUMEHOBaHHUE
OpraHM3aluy, C KOTOPOWH
3aKJIOYEH JIOTOBOD)
1 | ITpuxnagHbie CTATHCTUYECKUE JlexmoHHEIE U TaOOpaTOPHBIC TromeHckast 00J1acTh, T.
METOJbI U MOJEIU B 3aHATUS: Cypryt, yi1 DHTY3UacTOB,
JEBEIIONIMEHTE a. 38




VYuebHast ayAuTopust 1Uis
MPOBEJICHUS 3aHITUI
JICKIIMOHHOTO THUIIA; TPYIIIOBBIX U
WH/IMBUTy AJIbHBIX KOHCYJIbTAIIHIA;
TEKYIIEro KOHTPOIS U
MPOMEKYTOYHON aTTECTAIHIH,
OcCHaIleHHOCTD:

YueOHast MeOeIb: CTOJBI, CTYJIbS,
JTIOCKa ayAuTOpHAsI.

KommbroTep B KOMIUIEKTE,
MIPOEKTOP, POCKIIMOHHBIN 3KPaH.
KommbroTeps! ¢ MOIKITIOYEHNEM K
MH()OPMAITMOHHO-
TEJICKOMMYHHUKAITUOHHOM CETH
«HTEpHETY», JOCTYIIOM B
AIEKTPOHHYIO HH()OPMAITOHHO-
oOpa3oBarenbHyto cpeny TUY

11. Metoauyeckue ykazanus no opranuzauuu CPC

11.1. MeTtoauueckue yKka3aHus Mo MOATOTOBKE K IAOOPATOPHBIM 3aHSATHSIM.

Ha naGopatopHbIx 3aHATHSX OOyYarOIIMECs W3Y4alOT METOJWKY U BBIMOJHSIOT THIIOBBIC
3amanus. B mpoiecce MOArOTOBKU K JIaOOPATOPHBIM 3aHATUSAM OOydaroluecss MOTYT mpuberars K
KOHCYJIbTALUSAM MPETNO1aBaTeNsl.

Jlaboparopnas padora Nel
IMocTpoenue BapualMOHHBIX PAIOB.
Pacuer 4uCJI0BBIX XapaKTePUCTUK

MeTtoauueckue yka3aHus 110 BBITOJIHEHNIO PaOOTHI.
1. TlocTpouTh MHTEPBAIBHBINA BapUallMOHHBIN psif. s 3TOro HallTH:

a) Pasmax BapbupoBanMs npu3Haka 1o ¢dopmyre R = Xmax — Xmin> € Xmin —
HaMMEHbLIAs BAPUAHTA, Xpgy — HAHOOIbIIAs BAPUAHTA B JaHHOM BHIOOPOYHOM COBOKYIIHOCTH;

6) YqUuCJjIo I/IHTepBaJ'IOB BapI/IaHI/IOHHOFO psma, HOJ'H)S}UICI) OJHUM U3 HpHBeI[CHHBIX HHNXKC
COOTHOIIIEHHIL:

S~+n,6<S<12,S =1+3,21lgn, rae n — 06nem BEIGOPKY;

B) JUTHHY YaCTHYHEIX MHTEpBANOB 110 dopmyne N = % U 10 HEOOXOAUMOCTH OKPYIJIUThH 3TO

3HAYEHUE 10 HEKOTOPOT'O YKCIIA.
3anucarh NOJy4YEHHBIH BapHAIIMOHHBIN Psij, 3a10JIHUB Ta0I. 1:

BapuaHTeI-uHTEpBaIHI,
. Xp: X X1; X Xk—1: X
(Xi—l' Xi) ( 0 1) (X5 X2) ( k—1 k)
9acTOThI, M; my mo Ce My

2. TlocTpouTh DMCKpPETHBIN BapHALMOHHBIA pAJ, B3SIB B KAaueCTBE BAPHAHTOB CEPEAMHBI
BAPUAHTOB-UHTEPBAJIOB HENPEPHIBHOIO BAapHAIMOHHOIO psA/la, a B KayeCTBE YacTOT YacCTOTHI
HEIPEPBIBHOIO BAPUALIMOHHOIO Psija.

3. U3o0pa3uth TpaduuecKd WHTEPBAIGHBIA W IUCKPETHBIA BAapUAIMOHHBIE  PSIIBI
(IOCTPOUTH THCTOrpaMMy M MOJIUIOH YacToT).




4. Tloctpouth rpadvk HAKOIJICHHBIX YacTOT — KyMmyasaTy. Kymynsata — 310 nomanas

JIMHUMA, IIpoxoasaliasd 4Yepe3 TOYKH C KOOpAHHATaMH XI U COOTBCTCTBYIOIIMMH HAKOIIJICHHBIMU

qaCTOTaMu. Hpe,I[BapI/ITeJ'IBHO COCTaBUTH Ta0JI. 2:

Taonuma 2

BapuanTel, X;

X1

X2

Xk

OTHOCHUTCJIIBHBIC

Xj

YacTOTBI, M =

(Dl=—

0)2=—

Xk
Ok =74

n

HaKOITMTCJIIbHBIC

OTHOCHUTCIIBHBIC
HaCTOTHI,

X.
Wi ZWi 1+ —'r;rl

X X
W]_:(,Ol W2 :0)1+TZ Wk =Wk—l+Tk

5. Haiitn sMmnmpudeckyro GyHKIHIO pacTpeIeieHUs] U H300pa3uTh e rpad)uuecKH.
6. Haiitu Moy M OX U MEIUaHy M | X.

7. I[JI?I BBIYHMCIICHHUA OCTAJIBbHBIX CTAaTHUCTUK BOCIIOJIB30BAaTBCA METOJOM HpOI/I3BCIl€HI/Il>'I.

Xj —C
Beectu ycnosubie BapuanThl U = IT ,rne C=MX , h— mar (wmna narepsaina). CocTaBUTh
pacdeTHyro Tab1. 3:
Tabnunma 3
KOHTPOJIbHBIN
Xl ml UI mlul m|u|2 m|U|3 m|U|4 CTOH66H2
m; (Ui + 1)

CTpOKa _ _ _ — - =
o |y > | x> | x| x| 3
KOHTpOJIb BHIUKCIIEHUH TIPOM3BECTH 1O POpMYyIIe
2 2
Zmi +22miui +Zmiui :Zmi(ui +1) .
*
8. Tlomb3ysch Tabu. 3, BBIYUCINTD HAYaIbHbIe MOMEHTHI 10 Gpopmynam: My = %Zmiui :
* _ 1 2 * N 1 3 * _ 1 4
M2 —ﬁZmiui , M3 —HZmiui , M4 —HZmiui .

9. Haiiti BEIGOpOUHYIO cpetHIor 110 hopmyne X = M I h+C.

10. Haiiru BbIGOpounyro auctepento o popmyre D(X) = (M ; - (M f )Z)h2 :

11. Haiitu  BBIOOpOYHOE  CpelHEE  KBAAPAaTUYECKOE  OTKIOHEHHE 1O  (BopMyle
c, =Sy =/ D(X).
S
12. Haiitu ko3¢ dunuent papuanuu no gopmyne V =—=-100%.
X

13. BBIYHCIUTH ACUMMETPHIO KCLIECC 10 (popmynam



_mop oM
A= T2 By =Th-3,

[IpenBapuTensHO HANTH IIEHTPATbHBIE MOMEHTHI 110 (popMyiam
m3_(|\/|4 AMZM; +2(M )th m4_(M4 AMIM; +6M3(M; )2—3(Mf)4jh4.
14. ]JloBeputenbHbIC I/IHTepBaJILI JUISL «a» Y «O» HaﬁTH o Gopmymnam
X — <a<X+t, rae ¥ =0,95.
b f f e

ty HaWTH 10 npuitokeHuto Ne 3 yueOHUKa 110 TEOPUU BEPOATHOCTEN U MAaTEMaTUYECKOM CTaTUCTHUKE.

S, (1-q) <G < S, (1+0), e Sy =+/S2  q<1
0<o<S,(1+0q),npu q>1.

( HAWTH 110 IPUIIOKEHUIO.
15. PackpbITh CMBICIIOBYIO CTOPOHY KaXKI0H XapaKTepUCTUKU.

Llenv pabomwl: OBIAJIEHUE CTYIEHTOM CHOCOOAMH TIOCTPOCHHUS PSJIOB PACHpPEICICHHS H
METOJIaMH pacyeTa YMCIOBBIX XapaKTEPUCTHK.

Copepxanue paboOThl: Ha OCHOBE COBOKYITHOCTHU JAHHBIX OMBITA BHIMOIHUTD CIEIYIOIIEE:

1. Tloctpouth psijibl pactpencieHus: (MHTEPBATBHBIA U TUCKPETHBIN BapUAIIMOHHBIC PSJIbI).
N3o0pa3uth ux rpaduku.

2. Tloctpouth rpadMK HAKOMHUTEIBHBIX YaCTOT — KYMYJIATY.

3. CoCTaBHTbh IMIIUPHUECKYIO (PYHKIUIO pacTpeie]ICHUS U H300pa3UuTh €€ TpapUuecKy.

4. BpUUCIATE MOIYy, MEIWaHy, BBIOOPOUYHYIO CPEIHIOK, BBIOOPOYHYIO JHCIIEPCHIO,
BBIOOPOYHOE CpelHEee KBaqPaTUUYECKOEC OTKJIOHCHHE, KOA((QUIMEHT BapualllH, aCHMMETPHIO,
JKCIIECC.

5. TloctpouTh JOBEpHUTENbHBIC WMHTEPBAJIBl JUISI HCTUHHOIO 3HAUCHHUS HW3MEpseMOn
BEJIMYMHBI ¥ CPETHETO KBAIPATHUECKOTO OTKIIOHCHHS T€HEPATbHOW COBOKYITHOCTH.

JdemoBapuaHTt
WMeroTcs JaHHbIE O TPOITYCKHO# crioco6HocTH 50 yuacTkoB HedTempoBoaa (M%/cyT.):
195 195 196 188 200 200 204 196 199 199 20,0 20,3 20,2
196 20,1 203 205 204 198 19,7 198 200 201 19,7 203 20,2
201 203 201 20,2 204 205 203 205 202 205 207 210 204
203 20,2 204 206 210 206 20,7 208 20,7 208 211

KonTpoJsbHbIe BOPOCHI

1. Jlatb ompesenieHne CTaTUCTUYECKONW COBOKYITHOCTH.

2. UTo moHMMaeTCs 10/ TeHePaIbHONH COBOKYITHOCThIO?

3. Jlats onpesieneHre BEIOOPOYHON COBOKYITHOCTH.

4. JlaTh onpezieNieHre BapUallMOHHOTO PsJia.

5. ChopmynupoBaTh anropuTM MOCTPOESHHS HEMTPEPHIBHOTO BAPHAIIMOHHOTO PAJa.

6. Pacckasare o rpadmueckoM n300pakeHUH TUCKPETHOTO M HEMPEPHIBHOIO BAPHALIMOHHBIX
PAIOB.

7. Jlatb onpeneneHue sMnupuyeckon GyHKINUN pacupeaeaeHus, ChopMyIupoBaTh ee
CBOICTBa U paccka3aTh O €€ Ha3HAUYEHUU.

8. ITo xakuM GopmysiaM HaxXoJATCsl BHIOOPOUHBIE CPEAHUE CTATUCTUYECKOTO pacipeaeeHus ?

9. Jlath onpeneneHre BEIOOPOYHOMN TUCTIEPCHH U PAcCKa3aTh O €€ Ha3HAUYCHUH.

10. 3amucatb ¢popMyIIbl A5 BBIYUCICHUS AUCTIEPCUU [T TPOCTOM U B3BEILICHHOM BHIOOPKH.

11. 3anwucats GopMyIbl A BEIUMCICHUS UCIIPABICHHOMN IUCIIEPCUU U PaccKa3aTh JIJIsl YEro
OHAa BBOJMTCS.



12. Yto Ha3bIBaETCSI MO0, MEIMAHOW BapUAITMOHHOTO psja?
13. PacckazaTh 0 HAXO0XKJACHUH MEIMAHBI TIPH PA3IMIHOM 00BEME BEIOOPKH.

14. CpopMyaupoBaTh alrOPUTM BBIYMCIEHHS X H S 2 10 METOlY IIPOU3BEACHUM.

15. JlaTe onpeneneHust aCHMMETPHUH U 3KCLIECCa CTATUCTUYECKOTO paclpeeeHus U
pacckas3arb O UX Ha3HAYEHUHU.

16. 3amucarp gOBepUTENbHBIE HHTEPBAIBI IS OLIEHKU T€HEPaTbHBIX MAaTEMaTHUECKOTO
OKUJIaHUS U CPEHETO KBAPAaTUUYECKOTr0 OTKIOHEHHUS.

JlabGoparopHasi padora Ne 2
IMocTpoenue KPUBOI HOPMAJIBLHOTO pacnpeaeJeHus M0 ONBITHBIM JAHHBIM.
IIpoBepka runore3sbl 0 HOPMAJIBbHOM pacnpeaeJeHun BbIOOPKHU

[lenp paboThl: OBIAJEHUE CTYACHTOM CHOCOOAMU TMOCTPOCHUS SMIIUPUUECKOH U
TEOPETUYECKON (HOPMalbHOI) KPUBOM pacrpeieieHus; BIpad0TKa YMEHUS U HABBIKOB ITPUMEHEHHS
KPUTEPUEB COIJIaCHs JIJIsl IPOBEPKH BBIIBUHYTON CTATUCTUYECKON THIIOTE3BI.

Conepxanne pabOTHI: HAa OCHOBE JAHWCKPETHOTO BapHAlMOHHOTO psa, TOJIYYEHHOTO B
naboparopHoit pabote Nel, BBIIOIHUTE CleayIOIIEE:

1. TloctpouTh HMIUPUYECKYIO (TIOJUTOH) M TEOPETHUYECKYI0 (HOPMAaJbHYIO) KpPHUBYIO
pacrpeneneHus.

2. IlpoBepuTh COTIACOBAHHOCTh AMIIMPHUYECKOTO PACHPEIENICHUs] C TEOPETHUYECKUM
HOPMAaJIbHBIM, IPUMEHSSL TPU KPUTEPUSL:

a) kpurepuii [Iupcona;

0) onuH u3 kputepues: Konmaroposa, PomanoBckoro mwnu SlctpemMckoro;

B) NPUOIMKEHHBIN KPUTEPUH.

Bapuanmet 3a0anuii k 1abopamopuou pabome Ne 2 (bepem usz nabopamopnoti pabomot Ne 1)

3ameudaHue.

B xadecTBe BapHaHTOB 3a/laHUi JIJIs1 BHIOJHEHUS 1abopaTopHOil paboThl Ne2 crniegyer Oparthb
JMCKPETHBIC BapHAIMOHHBIC PSBI U3 JIA00OpaTopHOU paboThl Nel, a Tak ke 3HAYCHUS CTaTUCTUK X,

S, A, E,.

KonTpoabHbie Bonpochl
1. Paccka3aTb 0 BO3MOXKHBIX BapHaHTax MOCTPOCHMS KPUBOM HOPMAaJIbHOI'O pacHpeeCHHs
IO OTIBITHBIM JTAaHHBIM.
2. JlaTb ompeJiesieHHe CTaTUCTUYECKOM TUIOTE3Hl.
3. Uro Ha3bIBaeTCs CTATUCTUYECKUM KpUTEpHEM?
4. CdopmynupoBaTh AITOPUTM NPUMEHEHHUS JHOOOr0 CTATHCTUYECKOTO KpUTEpHUs s
00pabOTKH IKCIEPUMEHTAIbHBIX TAHHBIX.

5. CdopmynupoBaTh NpaBWIO TMPUMEHEHHs] KpuTepus coriacus Ilupcona (XZ) JUISE
MPOBEPKU THUIOTE3bl COIIACOBAHHOCTH SMIIMPUYECKOTO PACIPENECTICHUSI C TEOPETHUYECKUM
HOPMAJIbHBIM.

6. PacckazaTh 0 mpUMEHEHHWU KpuUTepHs cornacus PoMaHOBCKOTO i OLEHKH OJIM30CTH
AMITUPUIECKOTO PACIIPEIeTCHUS K TEOPETHICCKOMY HOPMAIBHOMY.

7. CdopMynupoBaTh alIropuTM mpuMeHeHUs kputepus KoamoropoBa s TpoBepKU
COOTBETCTBHS IMITUPUIECKOTO PACTIPEICICHIS HOPMATLHOMY TE€OPETHIECKOMY PACIIPEACIICHHIO.

8. Pacckazate o mpumenenun kputepus b.C. Sctpemckoro ansi mpoBEpKH COOTBETCTBUS
JTAHHOUM BHIOOPOYHOM COBOKYITHOCTH HOPMAJIbHOMY PaCIpEICICHHIO.

9. PacckazaTh 0 NPUOMIDKEHHBIX KPUTEPHSIX, MPUMEHSEMBIX IJIsi MPOBEPKU TUIOTE3BI O
HOPMaJIbHOM pacIpeiesIeHU BHIOOPOYHOM COBOKYITHOCTH.

JlaGopaTopHas pa6ora Ne 3



ITocTpoenue Moae/ M JIMHEHHOM
perpeccus it HeCrpyNnnMpOBAHHBIX JTAHHBIX

Llens paGoThl: OBIageHHE Ccroco0aMU TIOCTPOCHUS MOJENICH JIMHEHHON perpeccuu s
HECTPYIIHPOBAHHBIX JIaHHBIX, BRIPA0OTKA YMEHHUSI M HABBIKOB OLIEHKH HAJIECKHOCTH KOX(PPHUIHEHTA
KOPPEISIUK, YPAaBHEHUSI PETPECCHH U €r0 KO PHUIIMESHTOB.

Copneprxanue pabOThI: HA OCHOBAHUU OIBITHBIX TAHHBIX TPEOyeTCs:

1. Tloctpouth KOppensimmoHHOE Tojde. [lo XapakTepy pacrlojOXKEHHs TOUYEK B
KOPPEJSAIMOHHOM I10JI€ BEIOpATh OOIIHiA BUT (DYHKITUU PErPECCHH.

2. BbluuciuTh 9HCIOBBIE XapakTepuctuku X, Y, Sy, Sy, r,o,.

3. OmpenenuTh 3HAYMMOCTh Ko3(dduuueHra xkoppemsuuu I U HaWTH JUId  HEro
JIOBEpUTENIbHBIN HHTEpBa ¢ HajgexHocThio Y = 0,95

4. Hanucars SMIUpUYECKUE YpPAaBHEHMs TMHUN perpeccuid Y Ha X u X Ha Y.

2
5. Berunciuts ko3 dunuent gerepMuHanud R U 00BACHUTDL €ro CMBICIOBOE 3HAYCHHUE.
6. IlpoBepuTh aIeKBaTHOCTh YpaBHEHUs perpeccuu Y Ha X.

7. IlpoBecTn OLEHKY BEIMYMHBI MOTPELIHOCTH YPaBHEHUs perpeccud Y Ha X U ero

KO3 PUIMEeHTOB.
8. Iloctpouts ypaBHeHHE perpeccu Y Ha X B IEpBOHAYAILHON CHCTEME KOOPIUHAT.

JdemoBapuaHT
Jannbie 3aBucuMoctd MorHocTH Ha gonote N (kBT) oceBoii crarmueckoit Harpy3ku Ha 3a00ii P,

(TC) mpu 6ypenun mopoj [lomoabckoro ropuzonta TyiHMa3HHCKOTO MECTOPOXKICHHS TIPUBEICHbBI B
TadIune:

P 1 3 5 7 9 11 13 15 17

N 12,5 17,8 37 41,9 45 47 39 32 23

Buvinoanenue nabopamoproti pabomul noxkasjicem, peuidas ciedyiowyro 3a0a).

3anauva. PesynbraThl HaOMIOJEHUH HM3MEHEHUs cpeiHed 3apaboTHOM mmiatkl (ThIC. pyod.) H
MPOU3BOUTENHHOCTU Tpyna (ThIC. py0.) mo 1exy TexHojorudeckod cBszu TIIDYC Ne 1 mo
KBapTajaM MpHUBEICHBI B Ta0I. 23.

Taonuma 1

[Ipon3BoaUTENBHOCTH

243 (249 | 281|305 (315|393 402|435 |454 | 459
Tpyna, (Teic. py0.)

Cpennsis 3apruara,

82 | 86 | 87 | 89 | 91 | 106 | 11,3 | 11,8 | 12,9 | 131
(TBIC. PYO.)

Brimonnenue paboTbl

s perieHus MOCTaBICHHOM 3aJa4d METOAAMHU KOPPEJLUOHHOIO aHaau3a OIPENEinM,
Kakol W3 yKa3aHHBIX B YCJIOBUM IOKa3arenei BbIOpaTh 3a (PakTOpHBIM NpHU3HAK, a KakoW 3a
pe3yiabTaTUBHbIA. Ha OCHOBaHMM >KOHOMMYECKOIO aHaJIW3a IIPOU3BOACTBEHHOHN JACATEIBHOCTH U
B3aMMOCBS3U IPOU3BOJUTEILHOCTH TPYAAU CPEAHEN 3apabOTHOM MIIaThl CIEYeT, YTO 3a (PaKTOPHBIH
npusHak X cleAyeT NPHMHATH IPOU3BOJAUTENBHOCTh TPyJAd, a CPENHION 3apmary 3a
pEe3yNbTAaTUBHBIN Mpu3HaK Y .

Jlnst onpenenenust GopMyIIbI CBS3HM Mekay npusHakamu X u Y B cucteMe koopaunar QXY

CTPOUM TOYKHU (Xi ' i ), monb3yschk Tabm. 1.



x, =3,921979y - 5,114816

Y, =0,192989x + 3,495898

13

12 +

11 +

10 +

Puc. 1

OKo0JIO MOCTPOEHHBIX TOYEK MPOBOJAMM JIMHHUIO TpaHJA (MyHKTUpHas yuHufA). Ilo pacnonoxxeHuto
TOYEK OKOJIO OTOH JIMHUM JACJIAa€M BBIBOJ O TOM, YTO CBSA3b MEXAY NPOU3BOAUTEIBHOCTBIO TPYyJa U

CpeHeH 3apIuiaTOd MOKET HOCUTh JIMHCHHBIN XapaKTep. MPOU3BEeM pacueT CTaTUCTHK X, Y, SX,

S y» I, KoTOpBIE BOWMIYT B ypaBHEeHUs JIUHUI perpeccuii. COCTaBUM pacyeTHYI0 Tadi. 2

Taonuuma 2

Xi X=X | (=% Vi iy | i-9*| K Xy
24,3 -11,06 122,3236 8,2 -2,12 4,4944 590,49 199,26
24,9 -10,46 109,4116 8,6 -1,72 2,9584 620,01 214,14
28,1 -7,26 52,7076 8,7 -1,62 2,6244 789,61 244 47
30,5 -4,86 23,6196 8,9 -1,42 2,0164 930,25 271,45
31,5 -3,86 14,8996 9,1 -1,22 1,4884 992,25 286,65
39,3 3,94 15,5236 10,6 0,28 0,0784 1544,49 416,58
40,2 4,84 23,4256 11,3 0,98 0,9604 1616,04 454,26
43,5 8,14 66,2596 11,8 1,48 2,1904 1892,25 513,3
45,4 10,04 100,8016 12,9 2,58 6,6564 2061,16 585,66
45,9 10,54 11,0916 13,1 2,78 7,71284 2106,81 601,29
353,6 640,064 103,2 31,196 13143,36 | 3787,06

[Tone3ysichk pe3yabTaTaMu IMOCIIETHEH CTPOKH Ta0I. 2, HAXOIUM:
n
X = %Z X = % 3536 =35,36 — cpeanss mpou3BOAUTENBHOCTE TPY/IA.
i=1
n
y= %Z i = % -1032=10,32 — cpennss 3apmuaTa COTPYIHHMKOB ILleXa TEXHOIOTMYECKHUI
i=1

CBA3U.




n A

Sy =-L.> (% —X)* =1.640064=71118, S, =843,
i=1
n

/\2 _ 2 A

Sy :ﬁ_}‘i(yi =) :%-3],196:3,466, S, =187,
1=

n
xy:%in Vi =15 -3787,06=37871,

i=1
_ Xy-X-y _ 378,71-3536-10,32 _
r= §X.§y - 8,43-1,87 =087.

[TpoBepsieM <«3HAYMMOCTB» KOd((UIIMEHTa KOPPESAIMHU. BBYUCIUM CTATHCTUKY tp 1o

dhopmyre:
¢ :\r\Vn—220,87-\/10—2
P i 10872

[To Ttabmuie KPUTHUYECKMX Touek pacnpeneieHus CrTprofenTa (IPUIOKEHHE) IO  YPOBHIO
sgaunmoctn o, =0,05 wu umcny crememeit cBoGoasl K=N—2=10—-2=8 wuaxogum

=95,02.

t, =tk =loos:8 = 2,31. Tak xax tp =5,02>1,, 10 BEIGOPOUHBI KOIQPHUIMERT KOppEALIK

3HAUUMO OTIIMYAETCS OT Hyiis. CIe0BaTENBHO, MOXKHO TIPENOJIONKHUTE, uTo cpenss 3apmiara (Y)
u 1pousBoauTensHocTh Tpyaa (X) paGounx cBs3aHbl JTMHEHHONW PErPECCHOHHOI 3aBUCUMOCTBIO.

IToaTBEpKEHUEM MOKET CIIYXKUTh puc. 1.
HaxoauMm J0BepHUTENbHBI MHTEPBA] IJIi BBIOOPOYHOro Kod(duiuenta koppensuuun I ¢
nagexnocteio Y =0,95. Tak xak 00bem BoiGopkn N=10<50, 10 KOBepuTENBHBIA MHTEpBAT

HaxouM 1o dpopmyiie (61):
r-t,-op<r=<r+t, -or.
Tak Kak 10 YCIIOBHIO HaJEKHOCTH (joBeputeibHas BepostHocth) Y =0,95, To mo Tabnmue

¢ynkunn Jlannaca (npunoxenne) Haxomim t, =1,96. Bermcnsem cpenmioro ksanpatnueckyro

ommoOKy O 1o popmyJe:

_1-r2 _1-087%
~Jn—2  J10-2 =0.08
3anuceiBaem  jgoseputenbHeii  untepsan: 0,87 —-1,96-0,08<f <0,87+196-0,08 um

fe[O,?l'l]. CnenoBarenbHO, ¢ BeposSTHOCTBIO 0,95 nuHElHBIH KOA(PGUIUEHT KOppeasuun

Gy

reHEepaJbHOM COBOKYNHOCTH Haxomutcs B mpenenax ot 0,71 mo 1. IlpuMeHuTensHO K pemaeMoit
3a/1aye MOJIyYEHHBIN pe3yJabTaT 03HAYaeT, YTO MO UMEIOIIeNcs BhIOOPKE CleayeT 0XKHUaTh BIMSHHUE
MIPOU3BOIUTENILHOCTH TPY/AA Ha POCT CpelHEH 3apmiaThl paOOTHUKOB IleXa TEXHOJIOTUYECKOH CBS3U
He MeHee yeM Ha 71 %.

Haiinem sMnmpudeckue JMHEHHbIE ypaBHEHHsA perpeccud Y Ha X m X Ha Y, KOTOpbIE

SIBJIIIOTCSI TPUOJIMKEHHBIMU YPaBHEHUSIMH JIJIs1 HCTUHHBIX YpaBHEHUHN perpeccuil.
VYpaBHenue perpeccun Y Ha X:

S
I =¥+ 125 (x-X)=1032+087- ol (x—3536)

um Yy, =0,19298K + 3,495898.

VYpaBHenue perpeccun X Ha Y :




A

X

oS, _ 8,43
y=X+r 5, (y-y)=3536+0,87- 1W(y -10,32)

170031 )?y =3,921979% —5,114819.
KonTpoJib BeIUKCIICHUI: albl =0,192989-3,921979=0,75609.

r2 = 0,87 . 0,87 = 0,7569. Tak Kak BBINOJHIETCA YCIOBHE albl = I’2 , TO BBIYUCJIICHUS
MPOBEJICHBI BEPHO.
N3  ypaBHeHus yx = 0,192989)( + 3,495898 CIENyeT, YTO NpU  YBEIUYECHUU

IIPOU3BOAUTENILHOCTH TPyAa Ha | ThIC. py0. cpejHss 3apiata pabOTHHKOB 1leXa TeXHOJIOTMYecKOi
cBs3M Bo3pacraeT Ha 192,989 pyOneil. DTOT pe3ynbrar ciaeayeT ydyecTb Ha MPEANpHUSATHH MpU
pa3paboTke MepONpUATHIl MO CTHUMYJIMPOBAHMIO HPOU3BOACTBEHHON NEATENBHOCTH PAaOOTHUKOB
11€Xa B YCIOBHUAX PHIHOYHBIX OTHOIIEHHIA.

[oncrasnsin B ypaBHenuss perpeccuii X =35,36 u Y =10,32, nomysaem toukw,

KOOD/IMHATBl  KOTOPBIX ~COBMNAnalT ¢ Kkoopaunatamu uentpa pacnpenenenus  C(X,Y).
CretoBatenbHO, TMHUK perpeccuii nepecekatorcs B Touke C(X,Y).
Haxomum koaddunuent nerepmuHanuu. [lis TuHEHHOW perpeccud MHpU BBIYHCICHHOM

kod(duumente I oH paBeH 2.y nac r? = 0,76. Do o3Hauaer, uto 76 % paccemBaHus CpeHEit
3apIiiaTbl paOOTHUKOB TEXHOJIOTMYECKOrO LieXa CBSI3U OOBSCHAETCS JMHEWHOM perpeccCMOHHON
3aBUCHMOCTBIO MEXAY CpelHEed 3apIulaToil UM MIpPOU3BOJAUTENBHOCTBIO Tpyna, U Toiabko 24 %
pacceuBaHMs CpeiHEN 3apIuiaTbl paOOTHUKOB TEXHOJOIMUECKOro 11€Xa OCTAINCh HEOObSICHUMBIMHU.
Takoe mosnoxeHue MOIJIO MPOU30WTU M3-3a TOTO, YTO B MOJEIb HE BKJIIOYEHBI JApyrue (akTopsl,
BIMSIOIME HAa M3MEHEHHE CpedHel 3apmiaTbl paOOTHUKOB TEXHOJIOIMYECKOIO LieXa CBs3H, JIMOO
OTBITHBIX JIAHHBIX B JJAHHOM BBIOOPKE HEIOCTATOYHO, YTOOBI IOCTPOUTH OOJIEe HACKHOE YpaBHEHUE
perpeccuu.

[TpoBepuM aneKBaTHOCTb ypaBHEHHUs JIMHEHHOH perpeccun Y Ha X mo kpureputo Oumepa-

Cuenexopa. Beryucium cTaTuCTUKU FH o ¢opmye:

2 R YA
F R (n—zz)’me R2_1_ 20 yx)2 _
1-R 20%i-Y)

JI1sl HAXOXKIECHHUSI CYMMBI Z(yi — yx)z cocrasisieM Tadi. 3.

TabOnxuma 3

Yi Yx Yi — Yx (yi = 95)?
8,2 8,18 0,02 0,0004
8,6 8,3 0,3 0,09
8,7 8,9 -0,2 0,04
8,9 9,4 -0,5 0,25
9,1 9,6 -0,5 0,25
10,6 11,1 -0,5 0,25
11,3 11,25 0,05 0,0025
11,8 11,9 -0,1 0,01
12,9 12,2 0,7 0,49
13,1 12,4 0,7 0,49

1,8729

U3 tabn. 2 u 3 HaxX0aUM: Z(y — 7)2 =31196, Z(y — yx)z =18729. Torna




1,8729 0 94-(10-2)
31,196 =094, F 1-0,%4

ITpu yposue 3naunmoctu o, = 0,05 u umcnax creneneii cBoOOIbI kl =1, k2 =n-2=10-2=8

RZ=1_2%/2 ~1253.

o Ta0NWIle KPUTUYECKHX TOoueK pacmperneneHus Pumiepa-CHenekopa (MPUIOKEHUE) HAXOIUM

FT:FOL;kl;kZ :FO,05;1;8:5’32' Tak xkak FH =125,3>5,32, TO 3aKJIro4ya€M, 4YTO €CTb

YpaBHCHHUEC JIMHEHHOM perpeccuu yX = 0,192989( + 3,495898 CTaTUCTHYCCKH 3HAYHUMO

OMUCHIBACT PE3YJIbTAThl SKCIIEPUMEHTA.
[TpoBenem OLICHKY BEJIMYMHBI MOTPEIIHOCTH ypaBHEHUS perpeccuu

yx =0,19298K + 3,495898. Haiinem oTHOCHTENEHYIO HOrpPEIHOCTE O ypaBHEHHS O
dhopmyie:

826—;°1000A),FI[C ocu=+Du = 2. (U 2u) Ui =Yi = Yy, U:%Z(yi - yX)Z

Tak Kak Z(yi —9X) =18729, o U=019. [lna HaxOXKIEHUSA CYMMEI Z(ui —U)2

cocrasiisieM Taoir. 4.

Taonuna 4

=Yi — Yx Ui —u (uj ~ )2
0,02 -0,17 0,0289
0,03 —0,16 0,0256
-0,2 -0,39 0,1521
-0,5 —0,69 0,4761
-0,5 -0,69 0,4761
-0,5 —0,69 0,4761
0,05 —0,14 0,0196
-0,1 -0,29 0,0841
0,7 0,51 0,2601
0,7 0,51 0,2601

2,2588

2,2588 0,53
5 =0,53, 6= mlOO%—S%

Tak kak BenmuumHa O Maja, TO YPaBHEHWE JMHENHOM perpeccuu 9X =0,19298% + 3,495898

Torma o, =

XOPOIIIO OMMCHIBAET OIBITHBIEC TAHHBIE.
Ouenum K0d>hGUUMEHTHI ypaBHEHHsI perpeccun. Y Hac dy =3,495898, A1 =0,19298¢.

JI1st Hax0KIeHNs OTHOLIECHUIN Sao / \ao\ U Sal / \al\ BBIYHCIIUM CPEJIHUE KBaJIpaTHUECKUE OLIHMOKH

SoV1—r2.

X
8, =S S, =$
' Jnlxzh[x])2 Y bz YT
o 1a61. 2 naxomn: [x]=3536, |x?|=1314336. Vunteisas, w0 n=10, r’=0,7569 u
éy =187, nHaxomum:

K03 HULIIEHTOB 1O hopMyJIaM:

Sa, =S

x =187-41-0,7569=0,4931,



13143,36 ~
10-13143,36—(353,6)2

Sa, =0,4931. \/ 0_____0,04
1 10-13143,36—(353,6)

Sag 071 <05 & Say _ 0,04
lag| ~ 3495898 lay| — 0,192989

perpeccun Y Ha X 3Ha4MMBbL. ['paduky HallleHHBIX JTUHEHHBIX YpaBHEHUH perpeccuil mOCTPOEHbI

Sa, =0/4931

Tax kak <0,5, To ko3 punmenTel Ay M 87 ypaBHEHHS

Ha puc. 1.
Takum obpaszom, ypasuenue perpeccun Yy =0,19298K + 3,495898, onucwisarouiee

3aBUCUMOCTDb cpeﬂHeﬁ 3apIIaThbl pa6OTHI/IKOB nexa TEXHOJOTHYECKOH CBiA3HU oT
MMPOU3BOJUTCIIBHOCTU TPYAdd, 3HAYMMO OIIMCBIBACT OIIBITHBIC HJAHHBLIC U MOKCT OBITh IMPUHATO IJIA
IMPAKTUYCCKOI'o PpyKOBOJICTBA.

KoHnTpoJibHbIe BOnpochl
1. JlaTe omnpeneneHne KOPPEISIMOHHON 3aBUCUMOCTH MEXIy AByMs npusHakamu X u Y .
2. Jlatb ompeneneHUE YCIOBHOM cpemHeil mpusHaka Y W 3amucath (QOpMyIdy Ui €€
HaXOXIACHHUS.
3. CdopmynupoBath 3a/1a4u, pelIaeMble B TEOPUH KOPPETSAIUH.
4. 3anmcath CHUCTEMY HOPMAJbHBIX YPABHEHMH JJI1 HAaXOXICHUS IApaMeTpoB 8g M &g

ypaBHeHus JuHeliHOW perpeccun Yy, =8g + ;X B clydae, KOIJa OIBITHBIC IAHHBIC HE

CTPYIIIHUPOBAHBI B KOPPEIALMOHHYIO TaOIHUILY.
5. 3anucaTh ypaBHEHUs JIMHUM perpeccuil Y Ha X um X Ha Y, HCHoib3ys KO3 UIUEHT

JIMHEWHOM Koppensauuu I .

6. Jlate ompenenenue kod(p¢uIMEeHTa JHMHEHHON Koppensiuuu, CPOpMyIHpPOBaTh €ro
CBOMCTBA.

7. Paccka3aTbh 0 TOM, KaK OIpeJesieTcsl TECHOTA JIMHEHHON KOPPENSLUOHHON CBA3H MEXIY
JBYMsI IPU3HAKaMH C TOMOUIbI0 KO3 GUIIMEHTA TMHEHHON KOPPEIALINH.

8. Kak onpenensiercs 3HaunMocTh K03 uiiueHTa JIMHEHHOM Koppensauuu?

9. 3amucarh JOBEpHTENBbHBIE WHTEPBAIBI Ui OLEHKH Kod(duIMeHTa JMHEHHOM
KOPPEJSILUY ITPHU Pa3INYHBIX 00beMaxX BHIOOPKH.

10. 3amucatp GopMyny Uil HaXOXACHUS KOd(PPHUIMEHTa AETEPMUHAIMHA B CIIydae MapHOM
JIMHENHON KOPPEJISLIMY U PaccKa3aTh O €r0 Ha3HAUYECHUU.

11. Paccka3zaTe O MpoBepKe aJ€KBaTHOCTU YypaBHEHMs JIMHEHHOHN perpeccun Y Ha X ams

ClIy4asi HECIPYIIIUPOBAHHBIX OIBITHBIX JAHHBIX.
12. Paccka3arb O HaxOXIECHHH OTHOCHUTEIHFHOW IOTPEITHOCTH JIMHEHHOTO YpaBHEHHS

perpeccun Y, =a8g + & X.
13. Kak mpousBoguTes oleHKa Koddduiyenta 8y 1 @, ypaBHEHHs JMHEHHOI perpeccuu

yx =dg + a]_X?

JlabopaTopnasi paGora Ne4
IHocTpoeHue MOa€JILHOIO YPABHEHHS JTHHEHHOMN
perpeccuy Uil CrpyNnnupOBAHHBIX JAHHBIX

L[CJ'IB pa6OTLII OBJIaACHUC criocobamMu MOCTPOCHUMA MOI[CHCﬁ JIMHENHOMN perpeccun  ajid
CIpYIIIMPOBAHHBIX JAaHHBIX IIO0 METOAY HAWMMCHBIIUX KBAaApPaTOB W C HCIOJb30BAHUEM



KodQpHIMEeHTa JIMHEHHON KOppensuH, BBIpAOOTKA YMEHHs M HaBBIKOB OIICHKH HAaJIeKHOCTU
YpaBHEHUS PErPecCru U ero KodpPuImeHTos.

Copneprxanue pabOTHI: 1O OMBITHBIM JJAHHBIM TpeOyeTcs:

1. Tloctpouts koppensiuvoHHoe mozne. [lo XapakTepy pacmnonoxeHus
KOPPEJSAIIMOHHOM I10JI€ BRIOpATh OOIIHI BHT (DYHKITUU PErPECCUU.

2. Hanmcatps ypaBHeHUE TUHEHHOM perpeccur Y Ha X IO METOAY HAMMEHBIIUX KBaPaTOB

TOUYEK B

U C UCHoJb30BaHueM kodddunrenta koppensiuuu I . CpaBHUTH NOJTyYeHHbIC YPaBHEHUS U ClIeiaTh
BBIBOJ] O BBIOOPKE OJHOTO U3 HUX.

3. OueHUTh TeCHYIO cBA3b Mexkay npmsHakamMu X u Y ¢ NOMOIIBI0 BBIGOPOYHOTO
Kkoa¢duLrenTa Koppensiuuu I 1 ero 3HayuMoCTb.

4. TlpoBepuTh a/IeKBAaTHOCTh MOJEIBHOTO ypaBHEHHUS perpeccuu Y Ha X, 3allMCaHHOTO
yepes Ko GUIUeHT Koppensuuu I .

5. IIpoBepuTh HalIEKHOCTh YPaBHEHHS PETPECCHUM Ha X , 3aIIMCAHHOTO Yepe3 Ko UIEeHT
Koppemsiuu I 1 ero ko3dduuueHTos.

6. IlocTpouTh ypaBHEHHS PETrpPEeCcCHil B IEPBOHAYAIBHON CHCTEME KOOPIUHAT.

JdemoBapuanT
@DOHTaHHYIO CKBaXXHHY MCCIEA0BAIM Ha MPUTOK HePTU (y) [Tpu pa3nuyHbIX pexumax paboThl C

3aMepaMu 3a00MHBIX JTaBICHUH (X) rJyOMHHBIM MaHOMETpoM. JlaHHbIE 3aMepOB IPUBEACHBI B
KOPPEJSIMOHHON Tabnuie:

« y 125 135 145 155 165 175 185 195 205 Ny
11 2 2 1 5
12 2 5 4 2 1 14
13 1 3 8 6 5 2 25
14 1 5 13 10 5 1 35
15 1 9 20 8 3 1 42
16 3 9 14 5 1 32
17 1 4 7 9 3 1 25
18 2 3 4 6 2 17
19 1 2 1 3 7
Ny 5 11 19 34 51 40 24 12 6 202

3aoaua. Banuxku npu uepnogoii obopabomke Ha cmanke Nel nepedaromcsi nocie0o8amenvHO HA
cmanok Ne2 Ons wucmosoti obpabomku. DKcnepumenmamop, usy4yarowuil 3a8UCUMOCIb MeNCOY
OMKJIOHEHUSIMU PA3MePO8 BANUKO8 OM HOMUHALA NpU 4EepHOB80l 0bpadbomke (MKM), Om HOMUHALA
npu yucmosou obpabomke (MKM) npoussein uzmeperus omrioneHuul y 50 cayuaiino omoOpaHHbIX
sanuxos. Pezynomamul usmepenutl ceedenvt 6 maoi. 1.

TaoOoauma 1

y X | -30 -20 -10 0 ny
-8 1 1
-4 4 1 5
0 1 15 1 17




4 2 13 15
8 2 1 3
12 9 9
Ny 6 18 16 10 50

BeimonHenue paboThl.

[Tycte mpusHak X XapakTepu3yeT OTKJIOHEHHE Pa3’MEpPOB BaJIMKOB OT HOMHHAIA IIPH
4epHOBOW 00paboTke, a mpu3HaK Y OTKJIOHEHHE Pa3MEpPOB BAIWKOB OT HOMHHAJIA MPH YMCTOBOM
obpabotke. Mcmonb3ys naHHbie Ta0. 1, CTpOMM KoppesiuoHHoe mosie (puc. 1).

Puc. 1

[TpoBens nuHUIO TpaHAA (MIyHKTHpPHAs JIMHUA), BUAUM, YTO YHCIIO TOYEK, PACIIOIOKEHHBIX
HaJ M TOJ HEH, NPAKTHUYECKH OAMHAKOBO, IPUYEM DPACCTOSHUSA ITHX TOYEK [0 JIMHMM TpAIHIA
OJIMHAKOBblE. DTO JaeT OCHOBAaHUE NPEANOJOXKUTh HAJIWYUE JMHEHHONW 3aBHUCHUMOCTH MEXKIY
npusHakamu X Y . JIJis TIOATBEPXKIEHHS 3TOM MMIIOTE3BI TIEPEHIEM OT JIEHHOTO PACIIPEICIEHUS K
HOBOMY, Hal/Is JUIs K&XKI0TO 3HAYEHHUs TIPU3HAK X YCIIOBHOE CpeHee npusHaka Y 1o Gpopmyle:

Mo 34 =30, 9, = 1-(—8)+4é(—4)+1-0 _ 4
pn Xp =20, Yy, = 2024 _g o
Mpu X3 =-10, ¥,, = 1034528 _ 43,
Mpn X4 =0, yy, =18312 =116

Ctponm TouKH ¢ KoopauHaramn (X j; ij ) (puc. 2).



-30 X
T -2
o T -4
T -6

Puc. 2

W3 puc. 2 BHUAHO, YTO OTKJIOHEHHUS TOYEK OT IOCTPOCHHOW MPSMON HE3HAYUTEIIbHBI.
Ciie10BaTeNbHO, CBA3b MKy npusHakaMu X © Y MOKET HOCUTH JIMHEWHBIH xapakrep. CocTaBum
ypaBHEHMs JUHUN perpeccuid Y Ha X IO METOJly HAUMEHbIIMX KBaJpaTOB U yepe3 KodduuueHt

JIMHEWHON Koppensauuu I .

IIpuMeHrM METOJ HaMMEHBUIMX KBaJpaToB K HAXOXICHHIO Kod(pduumento dg u dp

ypaBHEHMs JIMHEHHOW perpeccun Yy = dgX + dg. Pemaem cucreMy HOpMalbHBIX YPaBHEHHII:

nag + & [nyx]=[nyy]

5 .
aO[nxx] + al[nxx 1= [anXy]
JI1st HaXOXKASHUS CYMM, BXOJSIIUX B CUCTEMY COCTaBIisieM Tab. 28.
Tabonuma 2

« -30 -20 -10 0 Ny nyy
-8 1 1 -8
-4 4 1 5) -20
0 1 15 1 17 0
4 2 13 15 60
8 2 1 3 24
12 9 9 108
Ny 6 18 16 10 50 164
Ny X -180 -360 -160 0 -700
Ny X 5400 7200 1600 0 14200




Nyy XY 720 -80 -680 0 -40

[Tonb3ysick Tab. 2, 3aMMCHIBAEM U PEIIAEM CHCTEMY YPaBHEHHIA:
50ay — 7008, =164
—700a, +142008; = 40’

Toraa ypaBHeHUE TMHEWHOMN perpeccuu 3anuiieTcs B BUIe

¥y =0,512728x+10,458192 (*)

Haiinem ypaBHeHue nuHelHOHN perpeccun Y Ha X 1o ¢opmyie, UCHonb3yst Ko3hhHUIneHT

& =0,512728, a5 =10,458192

JIMHEWHOMN KOPPEISALIUN:
Yy = V+r§—y(x—>‘<).
X
Tak kak JgaHHble BBIOOpKH i npusHakoB X W Y 3aiaHbl B BUJAEC KOPPEIAIUOHHOM
Tabmuipl U 06beM BeiGOpkH N =50, To mna HAXOXKIEHWS BENMYUH, BXOAANIMX B yPaBHEHHE
perpeccuu, NepexoauM K BCIIOMOIaTEIbHOMY PAaCIpPENEIeHUIO ¢ YCIOBHbBIMU Bapuantamu Uj u V.
ITo xoppensuroHHON Taba.l HaxoauM HauOOJBIIYIO YaCTOTY COBMECTHOIO IOSIBJICHUS NMPU3HAKOB

X uY: Ng =15. Torma ClMOX =-20, CZZMOY =0, h1=10, h2 =4 . Cocrasisem

KOPpEISIUOHHYIO TabJ. 3 B YCIIOBHBIX BapHaHTaX.

Tabauma 3

‘lj -1 0 1 2 ny
-2 1 1
1 4 1 5
0 1 15 1 17
1 2 13 15
2 2 1 3
3 9 9
n, 6 18 16 10 50

ITo Tabmn. 3 HaxoauM:

U:%Znujuj =+5(6-(-1)+18-0+16-1+10-2) =06,

V=23"nVi =2 (-2)+5-(-1) +17-0+15:1+3-2+9-3) =08,

u? :%Znujuf = 2 (6-(-1)*+18-0° +16-1° +10-2%) =124,

v =1%"n, v =L (1(-2)% +5-(-1)° +17-0° +15:1° +3.2° +9-3%) = 2,34

Torma Sy = U2 — (7)2 = /1,24— 0,36 = 0,94
S, = V2 — (V)2 = /2,34-0,64=13.

JIns HaxoXKAEHU CyMMBI Z ny Vi u jVi cocTasisieM 1ao0i. 4.

Taonuna 4

-1 0 1 2

-2 1 2




2
1 1 4
0
1 1 13
2 5 4 8
3 5 54
6 17 58 81
Torpa:
=B850 g3

X =0h, +C; =0,6-10—20=—14,

y=vh, +C,=08-4+0=32,

S, =S,-h =09410=94, S, =S,h, =13-4=52.
3anuceiBaeéM ypaBHEHHE JIMHUW PErPeCcCUid:

Jx =3.2+0932% (x+14)

Wi

Yy =0,514468¢+10,40255 — Y na X .

%y =14+ 0,93% (y—3,2)

Wi

Xy =1,681154y —19,37969 — X na Y .

HpOBCpHCM TCCHOTY CBA3U MCIKAY IMPpU3HAKAMU X u Y . BOCHOJ’IB?»yeMC}I KpUTCpUCM CTBIOI[eHTa.
Breraucnsem CTAaTUCTUKY

{ = sn-2 _ 0,9350-2 _175
o2 V10932 ~

[pu yposue 3naunmoctd o = 0,05 u umucne creneneit ceoboasr K =nN—2=50—2=48

HaxommM 1o Tabmmue pacnpenenenms  Crbromenta  {o-k =0p5:48 =2,01.  Tak  xax

t, =17,5> 2,01, To BriGopounbIii kKo3pPuUMEnT THHElHOI KOoppensmu I, 3HAYNMO OTIMUaeTCS

oT Hyns. CiaenoBaTesbHO, MOKHO CUMTATh, YTO OTKJIOHEHHE Pa3MEpPOB BAJIMKOB OT HOMHHANA IpU
yepHOBOM 00paboTke Ha ctaHke Nel M OTKJIIOHEHHE pa3MepOB BAIMKOB OT HOMHUHAJIA MPU YUCTOBOM
o0paboTke Ha craHke No2 CBsi3aHbl JIMHEWHOW KOPPEISALMOHHOM 3aBUCHMMOCTBIO. Jlaaum
MHTEPIPETALNIO, HATPUMED, YpaBHeHuo perpeccun Y Ha X . U3 ypaBHEHHs pErPECCHH BUIHO, YTO

MIPH OTKJIIOHEHUH OT HOPMAJIBHBIX Pa3MEpPOB BATHKOB IIPH YepHOBOW 00padoTke ( X j ), HAapuUMep, Ha
10 mxm Ha ctanke Nel OTKJIOHEHME OT HOPMAJBLHOIO pa3Mepa BAIUKOB MPHU MOCIEAYIOIENH YACTOBOM
o0paboTke Ha cramke Ne2 cocraButr Yj = 10-0,514468=514468~51 mxm. Dto0 pe3yabTaT

BO3/ICUCTBUS OTKJIOHEHUH INpU 4YEepHOBOM o00paboTke BasmkoB Ha craHke Nel. dakrtuyecku

orknonenne Mmoxer cocrasuth Y =514468+10,40255=1554723 wmxm, uro sBasercs

pe3yNIbTaTOM BO3JIEHCTBUSL HEYUYTEHHBIX B MOJENU (aKTOPOB, HE 3aBUCSIIMX OT OTKJIOHEHUH IpH
4epHOBOI1 00paboTke. YpaBHEHMSI JMHUN perpeccuil OCTPOEeHbI Ha puc. 9.



[IpoBepuM MONy4EHHOE ypaBHeHHe perpeccur Y Ha X Ha aJeKBaTHOCTH 10 KPHTEPHIO
Oumepa-CHegexkopa. Belunciaum cTaTUCTUKY

F _ QR (n—2)

B Qek-1)

CocraBuM pacyeTHbie Tabd. 5 1 6.

Tabnuma 5

Tabnunoa 6

Yi yi—y (yi - )? Yx, (Yx —Y) (V, ~ )
-8 -11,2 125,44 -4 -71,2 51,84
-4 -7,2 51,84 0,2 -3 9
0 -3,2 10,24 4.3 1,1 1,21
4 0,8 0,64 11,6 8,4 70,56
8 48 23,04 Qr =132,61
12 8,8 77,44
Q=288.64

Haxomum Q, =Q—Qr =288,64-132,61=156,03. ITo ycnosuro N =50, K =4. Torna
_ 132,61:(50-2)

Fy = 156,03-(4—1) =13,03.
Mpu  yposne smaummoctn o=0,05 wu  umcmax  crememedn  coGomsr  Kq =1,

k2 =N—-2=50-2=48 1o tabmuue xpurHueckux Touek pacnpenenenns Pumepa-CHeaeKkopa
HaX0JUM FT =4,05. Tak xak

yX = 0,514468( + 10,40255 COTJIACYCTCA C ONBITHBIMHA JAHHBIMHU.

Hrak, MBI NONYy4YWIM JBAa YpaBHEHHMS JHMHEMHOM perpeccun Y Ha X, ONUCBIBAIOIIUX

FH =13,03>4,05, 10 m™Monemp nmHeiiHOH perpeccun

3aBUCUMOCTb M1y nmpusHakamu X u Y . [Ipy OICTaHOBKE B KaXKI0€ U3 HUX OIBITHBIX 3HAYCHUM
npuzHaka X yOexmaemMcss B TOM, 4TO ypaBHeHue (*), MOJy4eHHOE MO METOAY HAUMEHBIIMX
KBa/IpaToB 0€3 MCHOJb30BaHUS KO3 (dUIIMEeHTa TMHEHHON KOoppesiuuu I, JaeT Jydliue 3Ha4eHHs
npusHaka Y . OJHAaKo NpaKTUKa peEIleHHs WHKEHEPHBIX 3a/ad, CBA3aHHBIX C MOCTPOECHUEM
OHO(AKTOPHBIX MOJIeJICH JIMHEHHOW perpeccuu TOKa3blBaeT, YTO HE BCErjJa ypaBHEHWUS,
NoJlydyeHHble 0e3 npuMeHeHus Kod(puimenta Koppeasuuud I, Jydme ypaBHEHMH C  €ro
npuMeHeHneM.  lloatoMy,  mpoBoas — MoOAENMpOBaHME B Clydae  CIPYNIIMPOBaHHBIX
HKCHEPUMEHTAIbHBIX JAaHHBIX, CIEAYeT CTPOMTh 00€ MOAEIH JMHEWHOW perpeccud M BbIOMpATh
Jy4IIyIO U3 HHX.

KonTpoJibHbIe Bonpocskl
1. 3ammcars cucTeMy HOPMAlIbHBIX YPABHEHHUH I HaXOXKIEHHS KOd()PUUMEHTOB 8g, a,

dy ypaBHCHHs PETPECCUU yx =dg + a1x+a2x2 B Cllyda€ HE CIPYHIIMPOBAHHLIX OIIBITHBIX

JAHHBIX.
2. 3anmcaTh CHCTEMa HOPMANBHBIX YPaBHEHMH I HaXOXKIeHHs KodpduuuenTos ag, ap,

dy ypaBHEHHS pErpeccuu yx =dg +yX+ay X2 B CJIy4ae CrPYIIIUPOBAHHBIX OIBITHBIX TAHHBIX.

3. 3anmcaTh CUCTEMbI HOPMaIbHBIX YPABHEHUM JUIS HAXOXKICHHS KOOQUIMEHTOB 8y U a1
ypaBHeHui perpeccuii ¥, = ag + Ay Yy = S
X dg+a1 X
4. Pacckazath 0 nmprMeHeHUH HEOOXOAUMBIX YCIOBUM BbIOOpA OJHOM W3 MPEANonaraeMbx

HEJIMHEWHBIX 3aBUCUMOCTEH.



5. 3anucath (HopMyiIy HAXOXKACHUS 3HAUYEHHUS Y METOAOM JIMHEHMHOrO0 MHTEPIOIMPOBAHUS

JUIs 3HaueHus: X, OTCYTCTBYIOIIETO B TAOJIUIIE ONBITHBIX TaHHBIX.

6. Pacckazarh 0 mpUMEHEHWM METOJa KOHEYHBIX pa3HOCTEW i BBIOOpAa OMHON H3
MPEANOJIaraéMbIX HETMHEHHBIX 3aBUCUMOCTEM.

1. Pacckazath 00 yCTaHOBJICHHH TECHOTHI CBSI3U MKy MPU3HAKAMU B ClTydae HETHHEHHON
3aBUCUMOCTH C IOMOULIBIO KOPPEISILIMOHHOTO OTHOIIEHHS U MHJIEKCA KOPPESALHUU.

8. Kak ocymectBusiercs nmpoBepka aJeKBaTHOCTU HETMHEWHON PerpecCCMOHHON MoeIn?

JlabopaTopnasi pabora Ne 5
HesnHeliHasi KOppeJsIIUOHHAS 3aBUCUMOCTh

Ilenp paGoThl: OBIajJeHHE cIOcOOaMu BbIOOpa MOAEIBHOIO YpPaBHEHMS HEIMHEHHON
perpeccuu, BBIpa0OTKAa yMEHHS M HaBBIKOB pacyeTa IapaMeTpOB YpaBHEHHUS, IMPOBEPKa €ro
Ha/IEKHOCTH.

Copneprxanue pabotel: Ha OCHOBaHMYM ONBITHBIX JJAHHBIX TpeOyeTcs:

1. Tloctpouts koppensiumoHHoe mone. [lo XxapakTepy pacmojiOXKeHHs TOUYEK B
KOPPEJISILIMOHHOM T0JI€ TO00paTh BUJl (DYHKIIMHU PETPECCHH.

2. Hanwucatb ypaBHeHUE (DYHKIIUN PErpecCUi.

3. OmpenenuTs TECHOTY KOPPEISIIUOHHON CBSI3U MEXIY pacCMaTPUBAEMbIMU TIPU3HAKAMHU.

4. TlpoBepuTb aIeKBATHOCTb MOJIEIH.

5. TlocTpouTh KPUBYIO PETPECCUH B CUCTEME KOOPIUHAT.

JdemoBapuaHTt
Jlanubie 3aucumoct MoinHoctn Ha gonore N (kBT) or oceBoii cTaTMCTHYECKOH Harpy3ku Ha
3aboit P, (1c) mpu Gypenun mopox Ilogombekoro ropusonta TyHMasHHCKOTO MECTOPOXKICHHS

MIPUBEJICHBI B TA0IHUIIC:

P 1 3 5 7 9 11 13 15 17

N 12,5 17,8 37 41,9 45 47 39 32 23

3aoaua. Ilpu obpabomke memannos pezanuem YCMAHABIUBACMCSA 3AGUCUMOCIb Pe3aHUs
Memanna om paziuyHulX XapaKxmepucmux pesya u cmpysxcku. 3asucumocms ckopocmu pesanus V
(M/Mun.) u niowaou nonepeunozo cewenus cmpyxcku S (Mm?) npu o6pabomke XpoMOHUKENEEOT
cmanu 3a0ana maoan. 1.

Taoauma 1

1,1 1,4 1,7 2,1 2,6 4,7 6,1 7,0 10 12,8

I
<l

<[ X
Il

25 22,7 22,1 19,8 17 12,3 10,7 10 8,2 6,7

BoinosiHenune padorsl

B cucreme xoopauuar 0xy (0Sv) crpomm xoppemsimuonHoe mose (puc. 1).
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Puc. 1

IIo PACIIOJIOKCHHUIO TOUCK B KOPPCIALMOHHOM ITIO0JIC BUJHO, YTO OKOJIO HUX MOKHO IIPOBCCTH BETBb

runep6onbl. Clle0BaTeNnbHO, ypaBHeHne QYHKIMU perpecchu OyjieM uckath B Buje Yy =ag + 71
wm Yy = 1
dg+a1X

a
. Jns BeIOOpa OAHOTrO M3 ATUX YpPaBHEHWI MPUMEHHM HEOOXOIUMBIE YCIOBHSL.
_ b
s dopmynsr Y =a + o Tabn. la

Tabununa la
Crioco6 BeIpaBHUBaHUSI
HeobOxomumble yciaoBus Bun dpopmyns (npuBeneHus K JIMHEHHOU
3aBUCHMOCTH )
y(Xﬁxnj: y(x4)+y(Xn) y=ax-+b
2 2
Y=AX+B,X =Igx
X = . _ b ’ ’
y(\/xl Xn \/y(xl) y(Xn) y—a'X Yzng,A=|ga,B=Igb
Xg+Xn ) : X Y =AX+B, X =X,
y( 2 )—\/Y(Xl) y(Xn) y:a-b Y:Igy,A=Iga,B=Igb
2X1Xn \  Y(X)+Y(Xy) _a.b _ _ _
y(X1+Xn)_ 5 y=a+- Y=AX+B, X=x,Y=xy
(X1+Xn)=2)’(X1)'Y(Xn) y = 1 YZAX+B, X:X,Y:l
2 y(x)+y(xn) ax-+b




y(,/xl-xn):w y=algx+b Y=AX+B, X=lgx,Y =y

2X1 X X1 )+ Yy(X
IIPOBEPSEM BBIIIOJTHCHUE PAaBCHCTBA y( L n) yOxa)+y( ”)

2
{2x1x _ {2X1X10 _ (211128

y\x1+xr,]1) y\x1+x10)_ y(1,1+12,8 )_ y(2,02).

3HavyeHHe y(2,02) HaXOJIUM JTMHEHHBIM HUHTEPIIOJUPOBAHUECM 1o bopmyie
Y09 = y0) + X2 (x - xq):
y(202)=y(1,7) + Y2200 (2,02-1,7) = 221+ % 21.0,32=20,26.

y(X)+y(Xn) _ y@D+y(d2.8) _ 25+6,7 ~1585

2 2 2 '
Bbruncisiem orknonenne Aq: A = ‘15 85-20 26‘ 4,41. Iina popmyasr Y = ax+b poBepseM

2 .
BBINIOJIHEHHUE PAaBEHCTBA Y = (X1+Xn )— y0)y (¥n)

2 ) y(xa)+y(xn) |
y = (%) y(x1+2x10) y(11+12 8) y(6,95).

3nauenue Y(6,95) naxonum nuHENHHBIM MHTEPIOTMPOBAHKEM:

y(6.95) = y(61) + XY (6,95 61) =107+ 22207 . 085-10,04.
2y(a)-y(xn) _ 2y(1)-y(12.8) _ 2-256,7 _4 57
y(x)+y(x,)  y@D+y@2,8)  25+6,7 '

Borancisiem otknonenne Ao Ay 2‘10,57—10,0420,53. Tak kak Ay =0,53< A4, 10 TIO

METOAY HEOOXOUMBIX YCIOBUH BbIOMpaeM popmyny Y = b
ITpousBenem BBIOOP OJHOMN M3 BBINIE pacCMaTpUBaEMbIX (OPMYI IO METOLY KOHEUHBIX Pa3sHOCTEH.
[ycts Y =a+ 2 CeomuM oty 3aBucumocth K juHeiiHon Y = AX +B, e X =X, Y =Xy

(cmoTpu Tabmuiry). Beraucnsem otnomenuss AY / AX . CocTapnseM pacyeTHyro Tabuuily 2.

Taonuna 2

X =X 11 14 1,7 2,1 2,6 4,7 6,1 7,0 10 12,8
y 25 22,7 22,1 19,8 17 12,3 10,7 10 8,2 6,7
Y=xy | 275 | 31,78 | 3757 | 41,58 | 442 | 57,81 | 65,27 70 82 85,76

AY 4,28 5,79 4,01 2,62 | 1361 | 7,46 4,73 12 3,76
AX 0,3 0,3 0,4 0,5 2,1 14 0,9 3 2,8

% 14,27 | 19,3 | 10,02 | 5,24 6,48 5,33 5,26 4 1,34

PaCCMOTpI/IM 3aBUCUMOCTb Y = ﬁ . HOJ'IL3y}ICL Ta6.HI/II_IeI71 la, CBOJHUM HeHHHeﬁHon 3aBUCHUMOCTH K

muHerHOH Y =AX+B, rme X =X, Y :%.I[J'I}I Haxoxaenns oraomenuit AY /AX cocraBmsiem

pacueTHyto Tabnuiy 3.

Taonuma 3
| X=x | 11 | 14 | 17 | 21 | 26 | 47 | 61 | 70 | 10 | 128 |




y 25 | 227 | 22,1 | 19,8 123 | 107 | 10 | 82 | 67
Y =§ 0,04 | 0,044 | 0,045 | 0,05 | 0,059 | 0,081 | 0,093 | 01 | 0,12 | 0,15
AY 0,004 | 0,001 | 0,005 | 0,009 | 0,022 | 0,012 | 0,007 | 0,02 0,03
AX 0,3 03 | 04 | 05 21 | 14 | 09 3 2.8
AY/AX | 0013 | 0,003 | 0,012 | 0,018 | 0,01 | 0,008 | 0,008 | 0,007 | 0,011

OTHOILIEHUS AY

AX’

NOJy4YeHHBIE IS (OpMyIsl Y =

ax+b

MaJIo OTJIMYAIOTCS JIPYr OT ApYra, YeM JUis

dopmynsr Y =a + % [TosTOMy 1O METOAY KOHEYHBIX Pa3HOCTEH B KauyeCTBE JIydlleid BhIOMpaeM

bopmyny Y = b K Takomy e BBIBOAY MbI IPUIIUIH, IPUMEHSS METO HEOOXOAUMBIX YCIOBHIA.

WTak, 3aBUCUMOCTh CKOPOCTH PE3aHUs OT IUIOMIAIN MOMIEPEYHOT0 CEUCHUS CTPYKKH TPU 00padOTKe
1
ax+b
napamMeTpOB HCTUHHOI'O YPABHCHUS PErpeCCUU HaXOIII/IM pemaﬂ CUCTEMY HOPMAJIbHBIX YPAaBHECHHM !

XPOMOHHMKEJIEBOM CTanM BbIpaxkaeTcss (opmynon Yy = . Ouenku a u D mnewussecTHrx

agh + & x]

ag[x]+ al

[ |

JIy1st HauKuCNIeHns CyMM, BXOJISIIIIUX B CUCTEMY, COCTaBIIsIeM PacYeTHYIO TaoII. 4.

Taonuma 4

X y 1/y xly x2
11 25 0,04 0,044 1,21
14 22,7 0,044053 0,061674 1,96
1,7 22,1 0,045549 0,076923 2,89
2,1 19,8 0,050505 0,106061 4,41
2,6 17 0,058824 0,152941 6,76
4,7 12,3 0,081301 0,382114 22,09
6,1 10,7 0,093458 0,570093 37,21
7,0 10 0,1 0,7 49
10 8,2 0,121951 1,21951 100
12,8 6,7 0,149254 1,910448 163,84
39,6 0,784595 5,223764 389,37
PemraeM cucreMy ypaBHEHUN:
{10a0 +39,6a; =0,784595
ap =0,04282, a, =0,009.

39,6a, +389,37a; =5,223764

VYpaBHeHHE perpeccuu MpUMeT BU/I:
9 1
Yx = 0,09x+0,04282 °

OneHuM cuily KOPPEISALMOHHOM CBS3M MEXKJAYy CKOPOCTBIO DE3aHHsA U  IUIOLIAJbI0
MIOTNIEPEYHOI0 CEUYEHMSI CTPY)KKH XPOMOHHMKENEBOM CTaJu. BblYMCIUM HMHIEKC KOppEmsuuu 10

bopmyne (84):



_ s2 A .
= 1_§_>/2><’ re SixzﬁZ(yi—yx)z, S§=ﬁ2(yi—7)2 (rak kak N=10<50).
y

HJ’IH HaxXO0XJICHUA S§X u 8)2/ COCTaBJIAEM PACUETHYIO Tab. 5.

TaOnuma 5

Xi Yi Ix (y-9y)? (y-9)>2
11 25 19 36 91,2025
1,4 22,7 18 22,09 52,5625
17 22,1 17,2 24,01 44,2225
2.1 19,8 16,2 12,96 18,9225
2,6 17 15,1 3,61 2,4025
4,7 12,3 11,7 0,36 9,9225
6,1 10,7 10,2 0,25 22,5625
7.0 10 9,4 0,36 29,7025
10 8,2 75 0,49 52,5625
12,8 6,7 6,3 0,16 76,5625

100,29 400,625

. 11,14333

Torma | = 1—m =0,86.

CBs13b MEX/ly CKOPOCTBIO P€3aHusl U IIOIIA/IbI0 IONEPEYHOI0 CEUEHUS CTPYKKH XPOMOHHUKEIEBON
CTaJIi CWJIbHAS.
[TpoBepsieM aieKBaTHOCTh IOJYYEHHOTO YPaBHEHUSI PErPECCUH 110 KpuTeputo Duiepa-

CHenexopa. Haxoaum cTaTUCTHKY
20 210
F, = i“(n 22) _ 086 (1022) ~227.
1-i 1-0,86

IIpu ypoBue 3Haummoctd o =0,05 wu wuumcmax cremeneir  cBOGOIBI kl =1,

k2 =N—-2=10-2=8 no rtabmuue kputhueckux Touek pacmpeneinenus dumepa-CHenexopa
Haxomum F; = Faik1;k2 = F0,05;1;8 =95,32. Tak kax FH =22,71>5,32, 10 Mosienb aJieKBaTHa.

CnenoBarenbHO, 3aBUCUMOCTb CKOPOCTH PE3aHUs OT IUIOIIAU MOIEPEUHOr0 CEYEHUsI CTPYXKKHU IpU
0o0paboTKE XPOMOHHMKEIEBOW CTalud 1O JaHHbIM BBIOOPKM  ONMCHIBAE€TCS  YpaBHEHHEM

9y = oo
X 70,009 x+0,04282 °

JlabopaTopnasi pabora Ne6
CraTucTHYecKHe MeTOAbI N3yYeHNsI WHBECTUIUH
[enb paboThI: OBIaIETh CTATUCTUYECKUMHU METOIAMH.
3aoanue 1
Jlyis aHanmm3a WHBECTUPOBAHUS MPEANPUATUIMU COOCTBEHHBIX CPEICTB B PETHOHE MpPOBEICHA
10%-nast MexaHU4ecKasi BRIOOpPKa, B pe3ysIbTaTe KOTOPOH MOTYYCHBI ClIeAyrommue Janubie (Tad. 1):

Howmep Hepacnpenenennas npuObub, WHBecTUIIMU B OCHOBHBIE (DOH/IBI,
pePUITHS MJIH.pYO. MJIH.pYO.
1 2,2 0,06

2 2 0,04
3 4,3 0,44
4 5,0 0,60




5 6,0 0,90
6 2,3 0,12
7 3,6 0,20
8 4,2 0,36
9 5,8 0,80
10 4,7 0,60
11 2,5 0,18
12 3,8 0,40
13 4,5 0,53
14 4,8 0,65
15 4,4 0,42
16 5,4 0,70
17 5,2 0,50
18 4,1 0,35
19 3,3 0,20
20 5,6 0,70
21 3,9 0,40
22 4,8 0,73
23 4,5 0,62
24 4,7 0,70
25 3,4 0,30

[To nanHbIM TaOMUIEL 1:

1. TIloctpoiiTe cTaTHUCTHYECKUH psAA  paclpelesieHus MpeaupusTHil 1o  pasmepy
HepacHpeAeIeHHON NpuoObU, 00pa3oBaB 4 TpyNIbl MPEANPHATHNH C PAaBHBIMH HHTEpPBAIAMH, U
OXapakTepu3yiTe MX 4YHMCIOM MpeaupusaTuil u posnelt npennpusatuil. Iloctpoiite rpaduku psaa
pacnpe/iesieHus: TUCTOIpaMMy U ITOJIMTOH paclpeieIeHUs.

2. PaccuuTaiite no psay pacupeaeaeHus:

a) CpeHION;

0) AuCIepcuIo;

B) CpPEHEKBAAPATUYECKOE OTKIOHEHNUE;

r) K03 puLueHT Bapranuy;

n) ¢ BeposTHOCThIO 0,954 BO3MOXKHBIE pa3Mepbl HepaclpeAeNeHHOW MNpuObUIM Ha
HNPEINpPUATHIX PErHoHa.

3aoanue 2

ITo nanHbIM TabaMLBI 1:

1) IpousBeaure i U3y4eHUs 3aBUCUMOCTH MEX]ly pa3MEepPOM HepaclpeaeeHHON MpUObUIH U
MHBECTULMSAMHU B OCHOBHOM KamMTaJ aHAJUTUYECKYIO IPYNIUPOBKY NPEANPUATHHA 10 (HaKTOPHOMY
MpU3HaKy (HepacmpeleneHHoM npuOblin), oOpa3oBaB 4 TPYIIbl NPEIIPUSITUA C PpPaBHBIMU
UHTepBalaMu (cM. 3ajanue 1. m.1), paccunraB 1o Kax/10i rpymre:

a) YUCJIO NPEANPUITUIL;

0) pa3Mep HepacnpeeeHHON MPUObUIN — BCETO U B CPEAHEM Ha | mpenmnpusrue;

B) pa3Mep UHBECTHIINII — BCETro U B CpeHEM Ha | mpeanpusiTue;

T') 0JII0O HHBECTHLIMH B 00beMe HepacIpeeIeHHONW NpUObLIH.

Pesynbrarhl mpenctaBbTe B CBOJHOM Tabmuie. JlaiiTe aHanmM3 mokazareneil W caenanTe
BBIBOJIBI.

2) V3MepbTe TECHOTY CBSI3M MEXIYy MpU3HAKAMHU, UCUUCIUB KOd(DPUIMEHT NeTepMUHALUU U

AMIUPHYECKOE KOPPEIAIIMOHHOE OTHOIIEHHE. [10SICHUTE X pe3ysIbTaThl.

3aoanue 3

B otueTHOM mepuojie UMEIOTCS JaHHbBIE IO palioHaM 00JacTh 00 KCIMOJIb30BAHUN HHBECTUIIUN
Ha KalMTaIbHOE CTPOUTEIHCTBO 00BEKTOB IPOM3BOJACTBEHHOTO HA3HAYCHHS:



PatioH|

Bcero ncnonb30BaHO HHBECTUITHH,

Jlons cp-B mpeanpuaTuii B 00beMe UCTIOJIb30BAHHBIX

TBIC.pYO. UHBECTULUH, %
I 3000 50
1 1400 40
11 600 15

Ornpenenure CpeaHUNA MPOLEHT

WHBECTHIIMH 10 3 paiioHaM 00J1acTH.

CPEICTB TpPENNpHUsITHA B 00BEME HCIOIH30BAHHBIX

3aoanue 4
JluHaMyKa MTHBECTHUIIMN B OTPACIH MIPOMBIITUICHHOCTH TOPO/Ia XapaKTePU3yeTCs JaHHBIMHU:
TeMnbl pocTa K NpeabIIylieMy roay,
T'on %
1999 102
2000 104
2001 103
2002 106

Onpenenure:

1. ba3zucHble TemIbI pocTa U mpupocTa Kk 1998 .

2. CpeHero0BOM TEMI1 pocTa 1 MPUpPOCTa.

3. CnporHo3upyiite 06a3zucHbie Temnbl pocta mHBectuinid Ha 2003, 2004 rr. mpu yciioBuu
COXPaHEHHUS CPEIHEr0JJOBOr0 TEMIIA POCTa HAa YPOBHE MPEAbLAYIIETO MEPHOa.

Crnenaiite BbIBOJIBI.

Pewenue pabomoi

Jlnsi aHANIM3a WHBECTUPOBAHUS NPEANPHUITUIMUA COOCTBEHHBIX CPEJCTB B PErHOHE IPOBEICHA
10%-nast MexaHu4ecKasi BRIOOPKA, B pe3yIbTaTe KOTOPOH MOJTYYCHBI ClIeAyIoNHe qaHHbie (1ad.1):

Howmep Hepacnpenenennas npuObUib, WuBecTumu B OCHOBHBIC (DOH/IBI,
PEANPUSITHS MJIH.pYO. MJIH.pYO.
1 2,2 0,06
2 2 0,04
3 4,3 0,44
4 5,0 0,60
5 6,0 0,90
6 2,3 0,12
7 3,6 0,20
8 4,2 0,36
9 5,8 0,80
10 4,7 0,60
11 2,5 0,18
12 3,8 0,40
13 4,5 0,53
14 4.8 0,65
15 4.4 0,42
16 5,4 0,70
17 5,2 0,50
18 4,1 0,35
19 3,3 0,20
20 5,6 0,70
21 3,9 0,40
22 4,8 0,73
23 4,5 0,62
24 4,7 0,70
25 3,4 0,30




ITo mausbIM TaOIMIE! 1 :

1. TloctpoiiTe CTaTUCTMYECKHMH psAJ  pacOpeleieHuss MNpeAnpusTHil 1o  pasMepy
HepacnpeaeaeHHOW npuoObuUIH, 00pa3oBaB 4 Tpymmbl MPEANPUSATHII C paBHBIMH HHTEpBaJaMH, U
OXapakTepU3ylTe MX YHCIOM Mpennpuatuil u poned npennpusatuil. IlocTtpoiite rpaduku psga
pacnpeneneHus: TMCTOrPaMMY U IIOJIUTOH PaCIIPECIICHHUS.

2. Paccuuraiite 1o psiay pacupeieneHus:

a) CPeIHION;

0) AuCTepCHIo;

B) CpPEIHEKBAIPATUYECKOE OTKIOHEHHUE;

r) K03 punmeHT Bapranuy;

n) c BeposaTHocThio 0,954 BO3MOXHBIE pa3Mepbl HEpPACHPEACICHHOW MNpUOBUIM Ha
MPEANPUATUIX PETUOHA.

Pewenne

1) IlocTtpouM cTaTUCTUUECKUH paJl paclpeeeHHs 110 IPU3HAKY HEPACTIPEAEIIEHHON IPUObLIH,
00pa30BaB 4 rpymi ¢ paBHbIMUA HHTEPBAJIaMHU.

JUis TOoro 4YToOBI MPOMU3BECTH TPYHIUPOBKY, BBIYUCIUM BEJIUYMHY TIPYHIUPOBOYHOIO
UHTEpBaJa 1o Gopmye:

X, ZEX - X min

= " , TIe

| — BeIMYMHA HHTEPBAJIa;
Xmax u Xmin — COOTBETCTBEHHO MaKCHMalbHOC M MHUHHMAaJbHOE 3HAUCHHE BBITYCKa
TIPOJLYKIINH;
N — 4uci0 00pa3yeMbIX IPyIl;
6.0—2.0 1

i= 4 MJTH. pYyO.

OO6pazyem rpynimsl NpeANnpUsTU, KOTOPbIE OTIIMYAIOTCS APYT OT JIpyra 0 HepaclpeeleHHON
NpUOBLIM HA 3Ty BEIUYHHY:

I rpymma 2,0+1=3,0 muH. pyoO.

II rpynna 3+1=4,0 miH. pyo.

I rpynna 4+1=5,0 miuH. py6.

IV rpynna 5+1=6,0 miH. py6.

I'pynnupoBKy mpoBeaeM B pabodeii Tabmuie 2

Tabnuia 2. Pabouas Tabiuna ¢ rpynnupoBKON pacrpeieaeHus

I pymmer TPSATIPHATIA 10 Howmep Hepacnpenenennas Hous
I'pynnbl| HepacnpeaeaeHHOHN npuObLIH, .
HOpennpusaTHs | TpUObLUIb, MIIH.PYO. | IpeanpUaTuii
MJTH.pYO.
1 2 3 4 5
1 2,2
2 0,04
I 2,0-3,0 5 23 4/25
11 2,5
Hroro 4
7 3,6
12 3,8
I 3,0-4,0 19 3,3 5/25=1/5
21 3,9
25 3,4
HToro 5
i 4,0-5,0 3 4,3 11/25




4 50
8 4,2
10 47
13 45
14 48
15 4.4
18 41
22 4,8
23 45
24 4,7
Hro 11
ro
5 6,0
9 58
v 5,0-6,0 16 54 5/25=1/5
17 5,2
20 5,6
Hto 5
ro
Hto o5
'O BCEro

B pe3ynbTare rpynnupoBKYU NOJIYYUIN CIEAYIOUIUNA PSAJT pACIIPEACICHUS:
Tabmuma 3. Psng pacnpenencHus

[pynmsil pyIIbL IPENPHUSTHIA 0 HEPACIPEICICHHON MPUOBLIH, MJIH.py6qHCHO . e
[peANpUATHIA

I 2,0-3,0 4 4

1 3,0-4,0 5 9

11 4,0-5,0 11 20

\Y 5,0-6,0 5 25

MpadmE DEGe PEONDEGEEEND . MEoTOrpaLLE

2nza 100 anan anan

[Toctpoum rpadux NOIUroH:

lNpathmk paga pacnpegeneHWA: MONANoH

10 "',\‘

— <

Ed
-]
4+ L
<]

2030 3040 4050 5050

2) Paccumrtaem xapakTepuCTHKU psia pacnpezneneHus. s pacuera cpedHeil HcCoib3yeM
bopmyny cpeaneit apupmMeTuyecKoi B3BEIICHHOM:



>
== 1245 _ 418

A) 25 MJIH.pYO.
Pacuer cpenneii npeacrasieH B Tadauune 4
Tabnuua 4. Psin pacnipenenenus g pacuera cpeHein

I'pynnel npeanpusaTuii no Huexo o

I'pynna HepacnpeAeIeHHON MpuObLIN, MIIH.pYO. Hpennpm}mu X ‘Tf X — (1_
4,18

I 2,0-3,0 4 (2+3)/2=2,510 1,68 [11,2896
I 3,0-4,0 S (3+4)/2=3,517,5 0,68 2,312
i 4,0-5,0 11 (4+5)/2=4,549,5 0,32 11,1264
\Y ,0-6,0 9) (5+6)/2=5,527,5 1,32 18,712
roro |25 23,44

Pacuer nucnepcuu npencrasieH B Tadbauue 4. @opMyiia pacuyera IUCIEPCHH:

b) 2f - 25

51_ZGE-0'f 234

=09376 =0,

94

PaccunTaem cpeqHekBaipaTUYHOE OTKIOHEHHE IO (hopMyIIe:

B
K

>(x-X) f ]
| 5=JT— =./094 =097

i

03¢ HULMECHT BapHALIVH:

1.r:E.1UUﬂu: E.IDD%: 23.20%
¥ 418

I X
BriBoa: T.x. k03¢ duiueHT Bapuanuu Menbliie 33%, TO COBOKYITHOCTb OJTHOPOIHASL.

A

& = 0,94 N=250

Yy X'=4,18n=25P=0,954=2

MJIH.pYO.

(1-

¢ =ty =2-0.183 = 0,366

¥ = x+0.366

v = 418+0366 x < [3.814:4.546]

BeiBon: ¢ BeposTHOocThO 0,954 MOXHO  yTBEpXKJaTh, 4YTO BO3MOXHBIE

5
=0 = 0.0376-0.9 = /003384 ~ 0,183

MJIH. pYO.

pa3Mepsl

HepacnpeneIeHHON TpUObUTH Ha MPEANPUATUAX peruoHa HaXoaTcs B ripeaenax [3,814;4,546].
3aoanue 2

I1

0 TaHHBIM Ta0IUIE 1:

1) IlpousBeauTe 175t U3YUEHUS 3aBUCUMOCTH MEXy Pa3MepOM HepacrpeIeeHHON MPUObLIH U
WHBECTUIUSIMU B OCHOBHOM KamuTaj aHAIMTUYECKYIO TPYIIUPOBKY MPEANPUATUN MO (HAaKTOPHOMY
NpU3HAKY (HepacrpelneneHHoW mpuObLIM), o0pa3oBaB 4 TpyNmbl NPEANPUATHA C PaBHBIMU
uHTepBajiaMu (cM. 3afanue 1. m.1), paccunuTaB Mo KaXKA0W TpyTIe:

a) YUCII0 TMPEATNPUATHIA;

0) pasmep HepacIpeaeaeHHOM MpUObUIN — BCETO U B Cpe/lHEM Ha | mpeanpusrue;

B) pa3Mep MHBECTULIMI — BCETO U B Cpe/iHEM Ha | mpeanpusiTie;

T') IOJIFO MHBECTUIIUNA B 00bEME HEpaCTIPEETICHHOU MPUOBLITH.




PesynpraTthl mpencTaBbTe B CBOAHOM TaOmuue. JlaiiTe aHanu3 mokaszarene M crenaiTe
BBIBOJIBI.
2) V3MmepbTe TECHOTY CBSI3U MEXKIY NMPU3HAKAMHU, UCUUCIUB KOA(PPUIMEHT ACTEPMUHALUHN H

SMIMPUUYECKOE KOPPEISLMOHHOE OTHOIIEHUE. [[oscCHUTE UX pe3yIbTaThl.

Pewenue

1) Ilo pganHbiM Tabmumbl 1 oOpa3yeM aHaIMTUYECKYH TPYNIUPOBKY. s TOro, uToOBI
IIPOU3BECTH IPYNIIUPOBKY BBIYUCIMM BEIUYHHY IPYIIMPOBOYHOTO UHTEpBaia Mo (hopMyIie:

_ X:ua}; - Xmi.n.

1 , TIIe

P, U, g . .
maxy o max M min 3HAa4YCHHUA HepacHpeacICHHOU HpI/IGBIJ'II/I, N — 49ucio O6p33yeMbIX

TpyIIL.

MJIH. pYO.

o0pa3yeM TpyIIibl, KOTOpbIe OTJIMYAIOTCS APYT OT JApyra MO0 HepacHpeaeleHHON MpHObLIH Ha
9Ty BEJIUYHHY:

[ rpymnma 2,0 — 3,0 muH. pyo.

II rpymma 3,0 — 4,0 muH. pyo.

I rpynmna 4,0 — 5,0 muH. pyo.

IV rpynmna 5,0 — 6,0 miH. pyoO.

CocraBuM pabouyro TaOMUIly 5 W TOpOHM3BEAEM B HEH aHAIUTHYECKYIO0 TIPYNIIHPOBKY:

Tabnuia 5. Amanutdeckasi rpynnmupoBKa

['pymmsr Hpeﬂl‘[pflﬂTHfI o Howmep Hepacmpenenennas WNuBectunuu B
['pymiel [HepacTpeeIeHHOW TPUOBLITH, OCHOBHBIC (DOH/IBI,
OPENNpUsITHS | TPUOBLIb, MIH.pPYO.
MJIH.pYO. MJIH. pYO.
1 2,2 0,06
2 2,0 0,04
! 20-3.0 6 23 0,12
11 2,5 0,18
Hroro 4 9 0,4
7 3,6 0,20
12 3,8 0,40
I 3,0-4,0 19 3,3 0,20
21 3,9 0,40
25 3,4 0,30
Hroro 5 18 15
3 4,3 0,44
4 5,0 0,60
8 4,2 0,36
10 4,7 0,60
13 4,5 0,53
I 4,0-5,0 14 4,8 0,65
15 44 0,42
18 4,1 0,32
22 4.8 0,73
23 4,5 0,62
24 4,7 0,70
Hroro 11 50 6




5 6.0 0.90
9 5.8 0.80
V| 50460 16 5.4 0,70

17 5.2 0,50
20 5.6 0.70

roro 5 28 3,6

Hroro 25 105 115

IBCCTO

Ha ocHoBe padoyeii Ta0JMIBI 5 COCTABUM CBOJHYIO Ta0auny 6:
Tabauia 6. CBoaHas TabIUIa ¢ JTaHHBIMUA

r N NuBectuiuu B
PYTUIB! HIPEANPHATHH Yucno HepacnpeneneHnHast | OCHOBHBIE
['pynmsl | o HepacnpeaeaeHHON .
NPEINPUATHI | TPUOBLIH, MIH.PYO. boHTwI,
npuOBLIH, MITH.PYO.
MJIH.PYO.
Egero B cpemnem Ha 1
Fpyme Mperp.
Beero B cpemnem Ha 1
o H_pez[np.
rpynmne |
['pynmsr (1 2 3 4 > b
I 2,0-3,0 4 9 0/4=2,25 0,4 0,4/4=0,1
I 3,0-4,0 9) 18 18/5=3,6 1,5 [1,5/5=0,3
Il 4,0-5,0 11 50 4,54 6 6/11=0,54
\Y 5,0-6,0 9) 28 5,6 3,6 13,6/5=0,72
Hroro 25 105 4,2 11,5 0,46

BoiBon: cpaBHuBas rpadbl 4 U 6 aHATUTHYECKON TAOIMIBI Mbl BUIUM, YTO C YBEIHYEHHUEM
HepacHpeAeIeHHON MpUOBUIM PacTyT WHBECTULIUHM B OCHOBHBIE (DOH[BI, CIEJOBATEIBHO MEXITY
STUMH NOKa3aTeIsIMU UMEETCs MpsiMasi 3aBUCUMOCTb.

-
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Pacyer MexrpymnmnoBoii nucnepcuu mpecTaBieH B Tabnuie 7:
Taomua 7. Pacuer naHHBIX
WNuBectuiuu B OCHOBHBIE (DOH/IBI HA

]

I'pynnbl

Yucino
npennpusTui, f

V.
1 npeanpusitue, MIH.pyo., - !

5I|'_ .:TI: J_I[_l-'ﬁﬁ

Py \
[ = -

iy S

ps 4

| 4 0,1 0,1-0,46=-0,36  |(-0,36)I-4=0,5184

I 5 0,3 0,3-0,46=-0,16  |(-0,16)I-5=0,128

i 11 0,54 0,54-0,46=0,08  (0,08)I-11=0,0704

IV 5 0,72 0,72-0,46=0,26  (0,26)I-5=0,388
25 1,0548

CunTaem MEXTpyNIOBYIO AUCIIEPCHIO:
SI=1,0548/25=0,042192
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Jlns pacdera CpeHEro 3HAYCHHUsS KBajpaTa MPH3HAKA * paccyuTaeM y2 U TPEJCTaBHUM B
Tabnuie 8:
Tabnuua 8. Pacuer cpeaHero 3HaYeHUs KBaJpaTa MpU3HaKa

Howmep npennpustusiiuBecTuiuu B OCHOBHBIE (DOH/IBI, MIH.PYO., Y y :
1 0,06 0,0036
2 0,04 0,0016
3 0,44 0,1936
4 0,60 0,36
5 0,90 0,81
6 0,12 0,0144
7 0,20 0,04
8 0,36 0,1296
9 0,80 0,64
10 0,60 0,36
11 0,18 0,0324
12 0,40 0,16
13 0,53 0,2809
14 0,65 0,4225
15 0,42 0,1764
16 0,70 0,49
17 0,50 0,25
18 0,35 0,1225
19 0,20 0,04
20 0,70 0,49
21 0,40 0,16
22 0,73 0,5329
23 0,62 0,3844
24 0,70 0,49
25 0,30 0,09
6,6748

Y =6,6748 | 25=0,266992

$°=0,266992 — (0,46)*= 0,055392

Pacuer ko3¢ punmenrta grerepMuHaLNN:

1n*=0,042192/0,055392=0,762 nnu 76,2%

BeiBoa: Bapuanus HepachpeneleHHOW npuObuiM Ha 76,2% oOycioBieHa Bapualueit
MHBECTULIMI B OCHOBHBIE QOHBI U Ha 23,8% Bapuanueit npounx GpakTopoB.

Paccunraem smnupuueckoe KOppensiiuoOHHOE OTHOILIEHUE 10 hopmyIie:

“;— _ J0.09% = 0306
' 1=0,762=0,873; 0,8730,7

BeiBoa: CBsI3b MEXIYy HEpACHPEAEIECHHON NMPUObUIBI0 M WHBECTHLUSAMH B OCHOBHBIE (DOHIbI
BBICOKAsl, TAaK KaK SMIIMPUUECKOE KOPPEISLIUOHHOE OTHOLEHHEe Oonbie 0,7.

3aodanue 3

B oTdeTHOM nepuose UMEITCS JaHHbIE 10 pailoHaM 00JacTH 00 UCIOIb30BaHUN MHBECTULUI
Ha KallUTaJIbHOE CTPOUTENBCTBO OOBEKTOB IPOU3BOICTBEHHOIO HA3HAUEHHSL:
‘PaﬁOH\Bcero HCII0JIb30BaHO HHBeCTHuHﬁ,UIOJm Cp-B NpEeANpUsITUH B 00BEME HCIOJIb30BAHHBIX|




THIC.pYO. WHBECTUINH, %0
| 3000 50
Il 1400 40
11 600 15

Onpenenure CcpeiHUN TMPOLEHT CPEACTB MPEANPUATUNH B 00bEME HCIIOJIb30BAHHBIX

WHBECTUINH 10 3 paiioHam o0acTu.

Pewenue
Bocnonbs3yemcst toruueckoit GopMyoii:
ObvenCpedemsllpednpramudl

NCC= Obvevtusecmuyuil

[To popmyne cpennsis apudmeTndeckasi B3BEIICHHAS:
3000-05+1400-04+600-015 2150 0.43

X= 3000 +1400 + 600 ~ 5000 o 43%

BriBOa: cpenHMii MPOIICHT CPEACTB NMPEANPUATHH B 00beMe UCIOIB30BAaHHBIX WHBECTHIIMH 10

TpeM paiioHaMm obsacTtu coctasisiet 43%.

3aoanue 4
JlnHAMHKa WHBECTHIIMY B OTPACIIA TPOMBINIJICHHOCTH TOPOJIa XapaKTepU3yeTcs JaHHBIMU:
TeMnbl pocTa K NpeAbIAYIIEMY TOIY,
T'on %
1999 102
2000 104
2001 103
2002 106

Ompenenure:

1. Ba3zucHele TeMIibl pocTa u pupocTa k 1998 r.

2. CpeHeroI0oBOM TEMIT pOCTa U IPHPOCTA.

3. CoporHo3upyiite OazucHble Temnbl pocta uHBecTuluid Ha 2003, 2004 rr. mpu ycloBUU

COXpaHEHHsI CPEIHETr0I0BOTO TEMITA POCTA Ha YPOBHE MPEIBIAYILETO MEPHO/IA.

CrenaiTe BBIBOIBI.

Pewenue

1)
Ton (Tu, %DTu, %(T1, B k03¢ [T6, B K03. T0, % DTO, %
1999102 [+2 1,02 1,02 102 H2
2000104 [+4 1,04 1.02-1.04 =1.0608[106,08+6,08
2001103 H3 1,03 10608-1.05=1090109 ~9
2002106 [+6 1,06 1,155 115,5 (15,5

BriBoa: 6asuchsie Temibl pocta T6 B 2002 r. coctaBunu 115,5% mo cpaBaenuto ¢ 1998 r.,

npuHAThIM 32 100%; a Temmsl mpupocta DTO +15,5.

2) CpenHero1oBoi TeMII pocTa:

T=nT, T, ..T
1y ~ 2y iy

CpenHero1oBoi TeMI IpUpOCTa:

AT =T—-100

= 4 = _ - = . 4 _
T =4102.1,04-103-106 = 4115817144~ {116 =104 040,

DT =104-100=4 %
BriBoa: cpenneronoBoii TeMi pocta paseH 1,04; cpeaHerogoBoi TeMil npupocta paBeH 4%.



012-1.04=1249248
BriBoa: Oasucubie Temmna pocta unBectuiui B 2003 romy cocrasar 120,12%, a B 2004 —
124,9%.

11.2. Meroauveckue yKa3aHus 10 OPraHU3aIluu CaMOCTOATEIILHON PabOTHI.

CamocTtosTenpHas paboTa OOydaromuxcs 3akiIo4yacTcs B IOJYYCHHUU 3aJaHui (TeM) Yy
npenojaBaTenis Uil WHIUBUAYAIbHOIO OCBOCHHUSA MUCHUIUIMHBL [IpemojaBaTens Ha 3aHATUU JaeT
pEeKOMEeH 1Ay He0OXO0JUMbIC JJII OCBOCHUS MaTepuara.

CamocTtosTenpHas paboTa CrmocoOCTBYET 3aKpEIUICHHIO HABBIKOB pPabOTHl ¢ y4eOHOU U
HAyYHOW  JHUTEpaTypod, OCMBICICHMIO W  3aKpeIUIEHHI0  TEOPETUYECKOro  MaTepuala.
CaMocTosiTenbHasi paboTa BBITOJIHACTCS BO BHEAYIUTOPHOE (2yTUTOPHOE) BpEeMs 10 3aIaHUIO W TIPU
METOJIMYECKOM PYKOBOJICTBE MIperojaBarensi, HO 0e3 ero HeNnoCpeICTBEHHOro ydacTtus (IpHu
YaCTUYHOM HETOCPEICTBEHHOM yYaCTHH IPEIOIaBaTesIsl, OCTABISIONIEM BEAYIIYIO POJIb B KOHTPOJIE
3a paboToii CTYJICHTOB).

B nporecce m3ydenuss nuciuiuinHbl «lIpuUKIIagHbIe CTATUCTUYECKHE METOABI M MOJICIH B
JICBEJIONIMEHTEY» O0YUAIOIIUMUCS OCHOBHBIMU BUOAMU CAMOCMOAMENbHOU pabombl SIBISIOTCS:

- TMOATOTOBKAa K AayJAWTOPHBIM 3aHATHSAM (JIGKIUSAM, ¥ JIA0OPATOPHBIM 3aHITHIM) H
BBHITIOJTHEHUE COOTBETCTBYIOIINX 3a/IlaHUM;

- camocTosTeNIbHas paboTa Ha/ OTACIBHBIMU TeMaMH y4eOHON TUCITUTUIMHEI B COOTBETCTBUU
¢ yueOHO-TeMaTHYECKUM ILJIAaHOM;

- MOATOTOBKA K KOJIJIOKBUYMY,

- IOATOTOBKA K 3a4eTy.

BOl'[pOCbI AJI CaAaMOCTOATEC/ILHOIO M3YUYCHU S

1. IlepBuuHas oOpaboTka pe3ynbTaToB HabOmroAeHuM. PacueT BBIOOPOYHBIX XapaKTEPUCTHK
CTaTUCTUUYECKOTO PACHIPECIICHHS.

2. PopMUupOBaAaHMUE MHMDOPMAaLMUWOHHOM 6 a 3 bl
CTaTUCTMUYECKOTO MccnepoBaHMA. QT antl
CTaTUCTMUYECKOTO HabnoaoeHAn. [flporpaMMHO-
METOALONOINTMYEeCKUE U OPraHM3aLMUOHHBE BONPOCH
CTaTUCTMYEeCKOro HabnwaopeHnma MHCTpPpyMeHTapun
HabntwoaoeHUSH n KOHTPOMb pe3ynbTaToB
HabnwaoeHWA. Penpe3eHTaTUBHOCTHSb BblOOpPKMU.
Bwupasbl BblOOPOYHOTO HabnwoaoeHWA. OnpeneneHwune
OWNn 6 KM BoIO6OPOYHOM cpenHew n 4yacCcTOThb Npw
Ppaa3HblX BMWJOaX BblOOPKM U cnocobax oT60pDpaAa.
OnpeneneHune Heob6XOoOaoMMOM YUCNMEHHOCTM
BolOOpPKWU. Manbe BblOOPKMU

3. Bapunauwua nNpM3IHaKa B COBOKYMNHOCTM "
3HayYyeHUMe ee MUW3y4yeHusa. [loka3laTenum pa3ImMeposB
Bapumauuu: pa3mMmax, cpepaoHee NUHEeWNnHOoE

OTKJIOHEHMUWE, oncnepcwuns 7 cpeanonHee



KBajgpaTuyecKoOe OTKNOHEHMUE, KoadhdumuumeHT
BapumauUUMU.

MoMeHT bl pacnpeanpeneH”n. M3yuyeHMUeE b0 pMbl
pacnpeneneHw”n. HopmanbHOE pacnpenpeneHune.
ACMUMMETPUYHOE pacnpejgeneHne. KpuBble
pacnpenpeneHunsa. Kputepuwu cornacwuas.

BapMauMWOHHBKWN pald U TPYNNUPOBK a.

4. ANTOpUTM TNpPHUMEHEHHsS JIIOOOr0 CTAaTUCTHYECKOTOo KpuTepuss A 00paboTKu
AKCIIEPUMEHTAJIbHBIX JaHHBIX. [[poBepka cTaTUCTHYECKUX THIIOTES.

5. Koppensiimmonnass u rpynmnoBasi TaOnuIpl, “moje koppemsiuun”. V3mepeHue creneHu
TECHOTHI KOPPEJIALIUOHHON CBSA3H B CIy4yae MapHOU 3aBUCUMOCTH.

6. Bompoc 00 M3MepeHHMH TECHOTHI CBS3M MEXIY (aKTOPHBIMH M PE3YIbTaTUBHBIMHU
MpU3HAKaMU B Cllydyae MHOXXECTBEHHOM JMHEHHOW perpeccuu. KoppekTHpoBKa MHOKECTBEHHOTO
kodpdunmenta koppessanuu. CTeneHb BIUSHUS KaXIOTO (DaKTOPHOrO MpHU3HAKA B OTICIBHOCTH,
BKJIFOUEHHOTO B MOJICJIbHOE YPaBHEHHE MHO>KECTBEHHOH JMHEHHOW perpeccud, Ha HM3MEHEHHE
Pe3yJIbTaTUBHOTO MPU3HAKA.

7. CylmHOCTh M Ha3HAYCHHE MYHUIUIMAIBHOIO MapkeTuHra. KoHIenuuu U WHAUKATOPHI
KOHKYPEHTOCIIOCOOHOCTH  ropojaa. DaxkTopbl  NPUBJIEKATEIBHOCTH  TEPPUTOPUM  TOpOJIOB,
MYHHIIMITATBHBIX 00pa30BaHUil, OKPYroB U TEppUTOpUH i uHBectulnid. [Iponecc mianupoBanus u
peain3alyy TeppUTOPUATBHOIO MapKeTUHra. OCHOBHBIE OTJIMYMUS AJMUHUCTPATUBHOIO PYKOBOJCTBA
U CTPAaTEruyecKoro ymnpasieHus. IHCTpyMeHThl MapKETUHTOBBIX HccaenoBanuii Tepputopun: PEST-
ananu3, SWOT-ananus.

Br16op MeTona u/uinm METOIUKU MTPOBECHUS UCCIIEOBAHUIN B MOBBIIIEHUH WHBECTUIIMOHHOM
IIpUBJIEKATENbHOCTU TeppuTOopuu. WMumxk Tepputopuu. MapKeTHMHI 1OCTONPUMEUYATEIbHOCTEMN.
Mapketur uHGpacTpykTypsl U cepBuca. [IpoOnembl UCHOIB30BaHUS UHGOPMAIMOHHBIX
TEXHOJIOTUH B COBpeMEHHOM o0miectBe. CyNIHOCTh, IENH W HANPaBICHUS HH(POPMAIIMOHHOTO
MapKeTHHTa B Pa3BUTUHU TEPPUTOPHUH.



[Tpunoxenue 1

IInanupyemsie pe3yabTaThbl 00y4eHHs 1J1s1 GOPMUPOBAHMA KOMIIETEHIMU U KPUTEPHUH X OLleHUBAHUS

HI/ICI_[I/IHJII/IHa/ MOAYJIb HDHKJ’I&[{HLIC CTaTUCTHYCCKHMEC METOABI U MOJCJIN B ACBCIIOIIMCHTC

Kon, nanpasnenue noarorosku 21.03.01 Hedrerazoroe nemno
Hanpasnennocts (poduis) DKcruryaTamws 1 00cIy:KuBaHue 00bEKTOB 100bYH HeTH

Kong xommerennnn Kon, Kox u HaumMeHnoBaHue Kpurepuu ouenuBanus pe3yiabTaToB
HaMEHOBaHHUE | pe3yJbTaTa O0ydeHHs o0yueHus
NIK 10 JUCIUTUINHE Memnee 61 61-75 76-90 91-100
YK-1 Criocoben He 3naer poccuiickue Y 10BIETBOPUTENBHO Xopowo 3HaeT OTaU4HO 3HaeT
OCYIIECTBIISITH 3uatk: 31 poccuiickue U u 3apyOeKHbBIC 3HAET POCCUMCKHE U poccuiickue u poccHiicKue U
TIOWCK, 3apyOexHbIe HACTOYHUKH, 3apyOeXHbIe 3apyOeXHbIe 3apyOexHbIe
KPUTHYECKUAN HCTOYHHUKH, HEOOXOIMMBIE IS HCTOYHUKHU, HCTOYHUKHU, HCTOYHUKHU,
aHaJWu3 U CUHTE3 VK-1.1 HEOOXOIUMBIE IS petieHus HEOOXOIUMBIE IS HEeOOXOIUMBIE IS HEOOXOIUMBIE I
nHpOopMaIuy, Oc I_HIQCTBJ'IHGT pelieHus MMOCTABJIEHHOH 3a1a4u pelieHus pelieHus pelIeHus
MIPUMEHSATH BH%’O IIOCTaBJICHHON 3a1a4u MIOCTaBJIEHHOM 3a7a4uu IIOCTABJIEHHOM 3aJa4l | [IOCTaBJICHHOM
CHCTEMHBII P 3aJa4u
AKTyaJIbHBIX v
ITOIXOT JISt . He ymeet nenatb BeiOOp | YacTuuHO ymeeT aenaTh | XOPOIIO yYMEET JeliaTh | bes moctopoHHei
POCCHICKHX U VYwMmetsw: VI nenats o
penieHus AKTyaJIbHBIX POCCUHCKHX | BBIOOP aKTyaIbHBIX BBIOOD aKTyallbHBIX MTOMOIIH YMEET JeIaTh
3apyOeKHBIX BBIOOP aKTyaJIbHBIX . .
IIOCTABJIEHHBIX 9y 1 3apyOEKHBIX POCCHICKHX | POCCHICKHX H BEIOOD aKTyallbHBIX
HCTOYHUKOB, a POCCUHCKUX U o
3aja4 HCTOYHHUKOB, a TAKIKE 3apyOeKHBIX 3apyOeKHBIX POCCHUICKUX H

TaKXKe MOUCK,
coop u
00paboTKy
nH(popMaIuy,
HEO0X0IUMO
JUISL peLICHUS
[IOCTaBJIEHHOU
3a]a9u

3apyOeKHBIX
WCTOYHUKOB, a TAKXKe
MTOUCK, COOp U

ITOKCK, cOOp 1 00paboOTKy

nHpOpPMAaLUH,

HNCTOYHHKOB, a TaKXC

IIOKCK, cOOp 1 00paboTKy

HMCTOYHHKOB, a TAKIKE
MIOWCK, COOp |

3apyOeKHBIX
HCTOYHHKOB, a TAKXKE

06paGoTK HEOOXOIMMOMN TSt nHpopMaIuy, 00paboTKy MOKCK, COOp |
I/IHI()bo MaLymH peLIeHNs OCTABIEHHOW | HEOOXO0ANMOM 1yt nHpopmanuy, 00paboTKy

P o 3a/1a49u pElICHUs TIOCTAaBICHHON | HEOOXOAMMOM IS nH(pOpMAaIUH,
HEOOXOINMOM TS o

3aJ1a49u peuieHus HEOOXOIMMOM 11
perieHus .
o TIOCTABJICHHOM 3a/1aYl | PEIICHUS
ITOCTaBJICHHOMN 3aJa4u .
MOCTaBJICHHOH 3aJa4H

Bnanets: BI metonamu | He Bnageer MmeTomaMu Y 10BIETBOPUTENBHO Xopolo BriajaeeT OTINYHO BlageeT

BBIOOpA aKTyaJIbHBIX
POCCHUUCKHUX U
3apyOeKHBIX
WCTOYHHKOB, a TAKKE

BBIOOpA aKTYyaIbHBIX
pOCCHUICKUX U
3apyOeKHBIX
HMCTOYHHUKOB, a TAKXKE

BIIa/IEET METOAAMH
BBIOOpA aKTYaTbHBIX
POCCUICKUX U
3apyOeKHBIX

METOJaMH BRIOOpa
aKTyaJbHBIX
POCCUICKUX U
3apyOeKHBIX

METOJaMH BBIOOpa
aKTyaJIbHBIX
POCCHUICKUX U
3apyOeKHBIX




MTOMCKOM, COOpOM H
00paboTKoi
nH(OpMaITIH,
HeOOXOIUMOM 1151
pelieHus
ITOCTaBJICHHON 3aJa4u

MTOMCKOM, COOpOM H
o0paboTkoi
nHpopMaIuy,
HEOOXOIMMOMU TSt
PENICHUS TIOCTaBICHHOM
3a7a9u

HCTOYHHUKOB, a TAKXKE
ITOMCKOM, COOpOM H
00paboTKOM
nHpOpMaIIy,
HEOOXOIUMON st
pelleHus TOCTaBIEHHON
3a/1a4n

HCTOYHHKOB, a TAKIKE
ITOMCKOM, COOpOM H
00paboTKOM
nHpOpMaITIy,
HEOOXOIMMOM NJIs
pereHus
TMOCTaBIICHHOM 3aJaun

HCTOYHHKOB, a TAKIKE
MTOUCKOM, COOpOM |
00paboTKOM
nH(popMaIuy,
HEOOXOIMMOM JIs
pereHns
MOCTaBJICHHOM 3aJa4H

YK-1.2
Cucremaruzupye
T U KPUTUYECCKHU
aHaM3UPYET
nH(pOpMAITHIO,
MOJYYEHHYIO U3
pasHbIX
HCTOYHUKOB, B
COOTBETCTBHU C
TpeOOBaHUSIMU U
YCIIOBUSIMH
3aauu

3HaTh: 32 OCHOBHBIE
MPUHIIMITEL, TPeOOBaHUS
U TIpaBUjIa
CHCTEMaTHU3aluH U
KJIaCCU(UKAIIH
nH(pOpMAIIH,
MOJIYYEHHOU U3 Pa3HbIX
HCTOYHHUKOB, a TaK ke
TIOpsIZIKA ee aHau3a
COIJIACHO BBIIAHHOTO
TEXHUYECKOTO 3aaHus

He 3naeT ocHOBHBIE
MIPUHIMIIBL, TPeOOBaHHUS
U IpaBuia
cUCTEMaTU3aliH U
KJIACCU(PUKAIUH
nH(popMaIuy,
MOJYYEHHOU U3 Pa3HbIX
HMCTOYHHUKOB, a TaK ke
MIOpsAJIKa ee aHanu3a
COT'JIACHO BBIIAHHOT'O
TEXHUYECKOTO 3aaHus

JemMoHcTpUpyer
HEJI0OCTAaTOYHO BLICOKHI

YPOBEHb 3HAHUI
OCHOBHBIX IPUHLIUIIOB,
TpeOOBaHMI U MPaBHIT
cUCTEeMaTH3aluy U
KJIAaCCU(UKAITUI
UHQOPMAITUH,
IIOJIY4EHHOM U3 pa3HbIX
HUCTOYHUKOB, & TaK K€
MOpsIZIKA ee aHaIu3a
COIJIACHO BBIJIAHHOI'O
TEXHUYECKOTO 33aHusl

Homyckaet He
TOYHOCTH B
(hopmymmpoBKax
OCHOBHBIX IPUHLIUIIOB,
TpeOOBaHMI 1 MPaBHIT
cUCTEeMaTH3aluy U
KJIACCU(UKAITUT
UHQOPMAITUH,
IIOJIY4EHHOM U3 pa3HbIX
HCTOYHUKOB, & TaK K€
MOpsIZIKA ee aHaIu3a
COTJIACHO BBIJJAHHOTO
TEXHUYECKOTO 33JaHusl

3HaeT B COBEPILIECHCTBE
OCHOBHBIC IPUHIIUIIEBI,
TpeOOBaHUS U TIPaBHIIa
CHUCTEMaTHU3aLUH U
KJIACCU(PUKAITIH
nH(pOpMAaIUH,
MOJIYYEHHOU U3 Pa3HbIX
HCTOYHHUKOB, a TaK ke
HopsAJIKa ee aHalInu3a
COTJIACHO BBIAAHHOTO
TEXHUYECKOTO 3aaHusl

YwMmets: V2
pean30BbIBaTh
OCHOBHBIE TPeOOBaHHUS
U TIpaBujIa
CUCTEMATH3ALUU U
aHanm3a
CTaTHUCTUYECKON
UHQOPMAIIH,
MIOJIYYEHHOMN U3 Pa3HbIX
WCTOYHHKOB B
COOTBETCTBHH C
TpeOOBAHUSIMHU U
YCIIOBUSIMHU
MOCTaBJIEHHOM 3a1a4u

He ymeer peanu3oBeIBaTh
OCHOBHBIE TPEOOBaHHS U
mpaBuiIa
CUCTEMAaTH3alluU 1
aHaJM3a CTaTUCTHYECKOMH
nH(popMaIuy,
MOJTyYEHHON U3 pa3HbIX
HUCTOYHUKOB B
COOTBETCTBHU C
TpeOOBAHISIMU U
YCIIOBUSIMH
[IOCTaBJICHHON 3a/1a41

YMeer peallu30BbIBATH
OCHOBHBIC TPEOOBaHHS U
npaBuIa
CHUCTEMATU3aIUH U
aHaJiM3a CTaTUCTHYECKOH
nHpOPMAITUH,
MOJTy4EHHON U3 pa3HbIX
HCTOYHUKOB B
COOTBETCTBHU C
TpeOOBaHUSIMH U
YCIIOBUSIMH
IIOCTaBJIEHHON 3a/1a4u
TP TIOMOTITH
MpernojaBaTes

YacTuuHo ymeeT
pearu30BLIBATh
OCHOBHBIE TPeOOBaHUS
U TIpaBUiIa
cUCcTeMaTH3aluy 1
aHanu3a
CTaTUCTUYECKOH
nHpOpPMaLIUH,
IIOJIy4YEHHOU U3 pa3HbIX
HCTOYHHKOB B
COOTBETCTBHHU C
TpeOOBaHUSMH U
YCIOBUSMH
MOCTaBJICHHOH 3a1auu

YMeTh CaMOCTOSITEBHO
pean30BEIBATh
OCHOBHBIC TPEOOBaHHS
U TIpaBHUjIa
CHUCTEMaTH3aluH U
aHanm3a
CTaTUCTHYECKOH
WHPOPMALUH,
MOJIYYEHHOH U3 pa3HbIX
HUCTOYHUKOB B
COOTBETCTBHH C
TpeOOBaHUSIMHU U
YCIIOBUSIMHU
MOCTaBJICHHOH 3a1auu




YK-1.3
Ucnons3yer
METOJIUKH
CHCTEMHOT'0
MOJX0/1a MIPH
perieHun
MTOCTaBJICHHBIX
3a7a4

Bnaners: B2 He Bnageer Bnaneer, nonyckas psg | Bnaneer npunuunamu, | Bnageet HaBblkamu
MIPUHLIUIIAMH, MPUHIIUIIAMH, OIINOOK B aHaIU3€e TpeOOBAHUIMH, MMOATOTOBKH
TpeOOBaHUSIMH, TpeOOBaHUSIMH, “H(OpMAIIUU U B UHCTPYMEHTAMHU MPEAJIOKEHHUM COTrIacHO
MHCTPYMEHTaMU UHCTPYMEHTAMHU HUHTEPIPETALNH €T0 CHCTEMAaTHU3alllH, JIEUCTBYIOIIUM
CHCTEMAaTH3aIIH, CHCTEeMAaTH3aIIH, pEe3yAbTaTOB KJTacCHu(PUKAITHAH, MPUHIIMIAM,
KJTaccu(uKaImm, KJTaccuPpUKaINH, aHajgm3a TpeOOBaHUM,
aHanuza uWHpOpManMK | aHanu3a UHGOPMAIUU nH(pOpMaIuH, WHCTPYMEHTaM
JOTyCcKast cHCTEeMaTH3allHH,
He3HAUYNTEIIHLHBIE KJIACCU(UKAIIH U
HETOYHOCTH B pacueTax| aHain3a HH()OpMaIUU
3HaTh: 33 METOAUKHU He 3naet metonuku HemMoHCcTpUpyeT Homyckaet He 3HaeT B COBEPIIEHCTBE

CUCTEMHOTO ITOIX01a
TIPH PEIIeHUN
MMOCTaBJIECHHBIX 3a7a4

CHUCTEMHOTO ITOAX0/1a TIPH|
PEIIeHN TTOCTaBICHHBIX
3ama4

HEJIOCTATOYHO BEICOKHI
YPOBEHb 3HAHUI
METOAUKHN CUCTEMHOI'O
MOIX0/1a TIPH PEIICHUN
MOCTAaBJIEHHBIX 3a7a4

TOYHOCTHU B BBIOOpE
METOJIMKH CHCTEMHOT'O
M0JIX0/1a TP PELICHUT
IIOCTAaBJICHHbIX 3a1a4

METOIUKH CUCTEMHOTO
MOIX0/1a TP PEIICHUN
IIOCTABJIECHHBIX 33124

VYmMmeTh: V3
HCIO0JIb30BATh
METOIUKH CHCTEMHOT'O
MOJIX0/1a TP PEIICHUH
IMOCTaBJIECHHBIX 3aa4

He YMEECT UCIIOJIB30BATh
METOJHUKHN CUCTEMHOI'O
noaxoJa Ipu peueHuu
IIOCTABJICHHBIX 3a1a4

y,Z[OBJ'IeTBOpI/ITeIIBHO
YMECT UCII0JIb30BaTh
MCETOJHUKHN CUCTEMHOI'O
noaxoJa npu peueHuu
IMOCTABJICHHBIX 3a71a4 IIpr
TMMOMOIIN NpenIoaaBaTCIId

Xoporo ymeer
UCII0JIb30BaTh
METOAMKH CUCTEMHOTO
MOJIX0/1a IPH PELICHUU
MOCTaBJICHHBIX 3324

VMeer ucnoian30BaTh
METOJHUKH CUCTEMHOI'O
noaxona npu peiceHuu
IIOCTABJICHHBIX 3aaa4

Bnaners: B3 HaBBIKAMH
BEIOOpA METOTUK
CHCTEMHOTO I10JIX0/1a
P peLIeHUU
IMOCTaBJICHHBIX 3aJ1a4

He Binaneer HaBbIKaMu
BBIOOpA METOTUK
CHUCTEMHOTO TIOJIX0/1a TIPH
pELIEHUU TOCTABIEHHBIX
3a1a4

BrnaneeT HaBBIKaAMU
BBIOOpA METOTUK
CHUCTEMHOTO TI0JIX0/1a TIPH
pELICHUU TTOCTABIEHHBIX
3aj11ad, J0ITycKas rpyobie
OIINOKH

Brnazneer HaBBIKaMU
BBIOOpA METOJIMK
CHCTEMHOTO ITOAX0/1a
IIPY PEIICHUN
MIOCTAaBJIEHHBIX 3a/a4,
JIOTTyCKast
HC3HAYUTCIIBHBIC
OIINOKHU

B cosepiiencrse
BJIaJieeT HaBBIKAMHU
BBIOOpA METOTUK
CHUCTEMHOT'0 MOAX0/1a
MIpU PEILICHUU
MTOCTaBJICHHBIX 33724




KAPTA

00ecreYeHHOCTH JMCIUIUINHBI Y4eOHOi U y4eOHO-MeTOAM4YeCKOH JIUuTepaTypoil

[Tpunoxenue 2

Jucturuimaa/Moayiib [IpuKIaHbIC CTATUCTUYSCKHE METOJIBI M MOJICIH B JICBEJIOIIMEHTE
Kon, nanpasnenne noarorosku 21.03.01 Hedrerazopoe nemno

Hampasnennocts (poduis) DKcruryaTamys 1 00cayKUBaHUE 00BEKTOB J1I00bIYH HehTH

/11

Hazpanwne yuebHOTO, yaeOHO-
METOJMYECKOTO U3IaHH,
aBTOP, U3AATEILCTBO, BUJ] U3JAHMU,
TOJT M31aHHS

KonuuectBo
IK3EMIUISIPOB
B BUK

KonTuarent
oOyJaronuxcs,
HCTIONB3YIOITN

X IUTEPATyPy

Obecneuen-
HOCTh
00yJaronmx
-cst
JUTEPATYPO
i,

%

Hanwuue snextpon-
Horo BapuanTa B ObC

(+/-)

MBames-Mycatos, O. C. Teopus
BEPOATHOCTEH M MaTeMaTHYeCKast
CTaTHCTUKA : YYCOHUK U TPAKTUKYM IS
OakanaBpuara u crenpaiautera / O. C.
MBamreB-MycaToB. — 3-¢ U31., UCIIP. H
imort. — Mockaa : U3narensctBo FOpaiir,
2019. — 224 ¢. — (bakanaBp u
cnenranuct). — ISBN 978-5-534-01359-
7. — Texcrt : anexTponnsbiit / IBC IOpaiit
[caiiT]. — URL: https://www.biblio-
online.ru/bcode/444079

DIEKTp.
BapHUaHT

60

100

Cunuses, H. . Teopust BeposaTHOCTEH U
MaTeMaTHYECKasi CTATUCTHKA : YUSOHHUK
Inu1st akagemMudeckoro Oakanaspuata / H. U.
CunusieB. — MockBa : 3naTenscTBo
FOpaiit, 2019. — 219 c. — (bakamnagp.
IAxagemuueckuit kype). — ISBN 978-5-
534-03544-5. — TekcT : 31eKTpOHHBIH //
OBC HOpaiir [caiiT]. —

URL: https://www.biblio-
online.ru/bcode/431606

DIeKTp.
BapHaHT

60

100

bepukamBunuy, B. III. Cratuctuyeckas
00paboTKa JaHHBIX, TUTAHUPOBAHUE
PKCIIEPUMEHTA U CITy4aiHbIe TPOIECCHI :
yaeOHOe ocobue ass OakanaBpuata u
maructpatypsl / B. 11I. bepukamsumnu, C.
[1. OCbKuH. — 2-€ u3., UCIIP. U JOI. —
Mocksa : U3garensctBo FOpaiit, 2019. —
164 c. — (bakanasp u Marucrp.
IAkangemuueckuii kype). — ISBN 978-5-
534-09216-5. — TeKcT : 37eKTPOHHBIH //
OBC IOpaiir [cailT]. —

URL.: https://www.biblio-

online.ru/bcode/427449

OnexTp.
BapHaHT

60

100
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MBanos, b.H. Teopust BepodarHocTel U
MaTeMaTHYECKasi CTAaTUCTHKA
[DnexTpoHHBIH pecypc] : yueOHOE
mocobue / b.H. UBaHOB. — DJeKTpoH.
iman. — Cankr-IlerepOypr : Jlans, 2019.
— 224 ¢. — Pexxum moctyna:
https://e.lanbook.com/book/113901

OnexTp.
BapHUaHT

60

100

Mnamenko JI.K. OcHOBBI MaTeMaTHYECKOI
craructuku [Tekcr] : yueOHOE mocobue /
VLK. Unamenko. — Tromens : TV, 2017.
— 78 c.

URL.: http://elib.tyuiu.ru/wp-
content/uploads/data/2017/09/08/17826.pdf

DIeKTp.
BapUaHT

60

100

Menpandenko, A.C. MatemaTruueckas
CTATHUCTHUKA U aHAJIN3 JaHHbIX
[DnekTpoHHBIH pecypc] : yueOHOe
rmocobwne / A.C. MenbHUYEHKO. —
DOnekTpoH. 1aH. — Mocksa : MUCHUC,
2018. — 45 c. — Pexum mocryma:
https://e.lanbook.com/book/108035

DIeKTp.
BapHaHT

60

100

SIkoBies, B. b. Ctatuctuka. PacueTs! B
microsoft excel : yueOHOE mocobue ajs
By30B / B. b. SIkoBneB. — 2-¢ u3m., ucnp. u
imon. — Mocksa: M3natensctBo FOpaidt,
2019. — 353 ¢. — (YHuBepcuTeThI
Poccum). — ISBN 978-5-534-01672-7. —
Texct : anexTponnstit // 3BC FOpait
[caiiT]. — URL.: https://www.biblio-
online.ru/bcode/437852

DIeKTp.
BapHUaHT

60

100

Kocnukos, C. H. MaremaTtndeckue
METOJTbI B SKOHOMUKE : ydeOHOe 1mocodue
st By3oB / C. H. KocHukoB. — 2-¢ u31.,
ucrp. u gon. — Mocksa : 3narenscTBo
FOpaiir, 2022. — 170 c. — (Bsicmiee
oopazoBanne). — ISBN 978-5-534-04098-
2. — TeKCT : 3eKTPOHHBIIA //
O6pazoBatenbHas miaTdgopma FOpaiit
[caitT]. —

URL.: https://urait.ru/bcode/492109

DIeKTp.
BapHUaHT

60

100

Bboxyk, C. I'. MapkeTHHroBBIE
MCCITEI0OBAHMS : YI€OHHK JJIs BY30B /

C. I'. boxxyk. — 2-e u3l., ucrp. u 01, —
Mocksa : M3narensctBo O0paiit, 2022. —
304 ¢. — (Beiciiee o6pazoBanue). —
ISBN 978-5-534-08764-2. — Tekcr :
hitekTpoHHEIH // O0pa3oBaTelbHAS
ratdopma FOpaiit [caiiT]. —

URL.: https://urait.ru/bcode/490827

OnexTp.
BapUaHT

60

100
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JlonoJiHeHNsI U U3MEHEHUs
K pado4eil mporpaMmme IMCHUIIMHBI (MOIYJIs1)

Ha 20 -20 yueOHBbIN roj

C yu€trom pa3BUTHS HAYKH, IPAKTUKH, TEXHOJIOTHIA U COIMATILHOM cepsl, a TAaKXkKe Pe3yIbTaTOB
MOHUTOpPHHIa NOTpeOHOCTEN paboToaarene, B pabouyto NporpaMmMy BHOCATCS CIEAYIOILUE
JOTIONTHEHUS (M3MEHEHUS):

Ne Bun nonosnHeHM/ M3MEHEHU T ConeprxaHue JOTOJHEHUH/ M3MEHEHUH,
BHOCHUMBIX B pa0OUuyI0 MpOrpaMmMy

I[OHOJIHGHI/ISI N U3MCHCHUS BHECC!

Jononuenus (M3MeHeHus1) B pab0ovyr0 MporpaMMy pacCMOTPEHBI M 0JI0OPEHBI Ha 3aceJaHuu
Kadeapbl

IIpoTokoi OT « » 20 1. Ne

3aBeayromuit kadenpoit N.0. ®amunusi.

COI'ZTACOBAHO:

3aBeayronuil Belmyckaromen kadeapoi/
PykoBoauTh 00pazoBaTebHON MPOTrPaMMBI N.0. ®amunus.

« » 20 T.
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