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1. lesn u 3aga4u y4eOHOM TUCHUNIIHHBI

Henbto npucuuminabl  «OCHOBBI  MaTeMaTHMYECKOW CTATUCTHUKUA B AKOJIOTMYECKUX
UCCJICIOBAHUAX» SIBJISIETCS OBJAJCHUE METOAAMH KOJUYECTBEHHOM OICHKH MOJy4aeMbIX
pe3yJIbTaTOB UCCIIEI0BAaHUM.

3ajaud TUCHUTLIIUHBIL:

— OBJIaJICHHUE CIIOCOOaMU IPYIIIUPOBKY MIEPBUYHBIX JAHHBIX;

— U3Y4YE€HHUE OCHOBHBIX XapaKTEPUCTUK BAPbUPYIOIINX OOBEKTOB;

— U3y4YEeHHE 3aKOHOB paclpeesieHus;

— U3YUYEHUE KPUTEPUEB IOCTOBEPHOCTHU OIICHOK;

— 3HAKOMCTBO C KOPPEJIALMOHHBIM aHAIU30M;

— 3HAKOMCTBO C PErPECCUOHHBIM U JIUCIIEPCUOHHBIM aHATU30M.

OcHOBHbIE  npukiaOHsvle  3a0a4u, KOTOpPbIE TMO3BOJIMUT  PEUIUTh [PUMEHEHHE
CTaTUCTUYECKUX METOJ/IOB B SKOJIOTMUECKUX UCCIEAOBAHUSX, CICTYIOIIHE:

— YMEHUE NPaBUIBLHO aHATU3UPOBAThH PE3yIbTaThl HAOIIOICHUI;

— coco0bI pacuéra CpeTHUX BEITUYHH U OIIUOKY;

— TIOCTPOEHHUE KPUBBIX pacHpeleieHHUS;

— BbIOOp ypaBHEHUH PErpeccuu, UMEIOIINX ONOJIOTUYECKUN CMBICI.

— TIocTpoeHue rpaduKoB 3aBUCUMOCTH.

— OIICHKA JOCTOBEPHOCTH TOJIYYCHHBIX PE3yIbTaTOB.

2. TpeGoBaHus K pe3yJibTaTaM OCBOEHUS THCIHIIUHBI

[Tpouecc u3ydeHus IUCLUUIUIMHBI HampaBieH Ha (QopMUpoBaHUE NPO(eCcCHOHATBHOM
KOMIICTCHIIMN

— CnocoOHOCTh aHANM3MPOBATh HAy4YHBIE JaHHBIE, pE3yJIbTaTbl SKCIHEPUMEHTOB MU
naoronenuit (IIK-4).

[Tnanupyemble pe3yabTaTbl OCBOEHUS IPAKTHUKH, COOTHECEHHBIE C IUIAHUPYEMbIMH
pe3ysibTaTaMu OCBOEHUSI 00pa30BaTEIbHON MPOrpaMMBl, IIpeACcTaBiIeHb! B Tadauue 1.

Tabmuma 1 — Ilnmanupyemble pe3ynabTaThl OOYYECHHS [0 JMCIUILIMHE, COOTHECCHHBIC C
YCTaHOBJICHHBIMU B IIPOIPAMME MAruCTPATypbl HHAUKATOPaAMU JOCTUKEHUSI KOMIIETEH AN

Kox n HauMeHoBaHue .
Kon IlnanupyemMblii pe3yabTaT Kon
HaunmeHnoBanue MHAMKATOpPA
KOMIIETEH 00y4eHust noKa3aTess
KOMIIETEHIIUH AOCTHKEHUS
170 10 TMCUHUTLINHE 0CBOEHHSI
I/Iﬂ_lHK—ll: 3Haer 3Hath:
METO/IbI AHANN3A — CBOI{cTBa 1 KJIaCCU(HUKALUIO 3(IIK-4)1
HayYHbBIX JaHHBIX IIPU3HAKOB,;
— TOYHOCTh U3MEPEHHUIL; 3(IK-4)2
— crmoco0bI TPYIITHPOBKH 3(IK-4)3
NIePBUYHBIX AHHBIX;
— cmoco0bI pacyéra CpeHUX 3(IIK-4)4
BEITHYHH;
Cl0cOBHOCTE — criocoOb!I pacuéra rmokasaresei 3(IIK-4)5
AHAITU3HPOBATh BapHanud,
p — c11ocoOBI pacuéra TUCTIePCHH, 3(IIK-4)6
Hay4HBIC TaHHEIE,
(ITK-4) CpeIHero KBaJpaTHIHOTO
Ppe3yIbTaThI )
IKCMIEPHUMEHTOB U OTIIORGHIE,
. — cnocoOkI pacuéra 3(IIK-4)7
HaOIroTeHui
ko3¢ unreHTa Bapuanuu;
— 3aKOHBI PACIIPEIEICHNUS; 3(IIK-4)8
— BEPOSITHOCTH COOBITHS; 3(IIK-4)9
— 3aKOH OOJIBIIINX YHCET; 3(MK-4)10
— HOPMAJILHOE pacCIpeeICHHUE; 3(IK-4)11
— aCCHMETPHIO U IKCIIECC; 3(IMK-4)12
— CTaTHCTHYECKUE TMIIOTE3BI U UX 3(ITK-4)13
MPOBEPKa,;
— criocoObl pacuéra KpuTepus 3(IIK-4)14




Konx u HammMeHoBaHHe .
Kon IInannpyemslii pe3yabTaT Kon
HaunmeHoBaHue HHAMKaTOpa

KOMIIETCH Oﬁy‘leﬂl/lﬂ nmoxkasarteJis
KOMIIETCHIIMHA AOCTHIKCHUSA
107071 o JTUCHHUIVINHE OCBOCHHUSA

CThIO[EHTA;
— (YHKIHOHATBHYTO 3(IK-4)15
3aBHCHUMOCTD ¥ KOPPEIIALIHH;
— OIIEHKY (OPMBI CBSI3H; 3(IK-4)16
— MOHSTHE PETPECCUH, BBIOOD 3(IK-4)17
YPaBHEHUI PETPECCUU.
— TUCTIEPCHOHHBIN aHAIU3 3(I1K-4)18

— (opMyIHPOBATH U PELIaTh Y(IIK-4)1
3aJ]a4¥, BOSHUKAIOLIHUE B X011
Hay4HO-HCCIIE0BATEIILCKON 1
WNI-2nx.4: YMeeT MEJarornuecKoi 1esITeIbHOCTH

opopMIIAT Ha 0a3e yriryOIeHHBIX
pe3yIbTaThl HAYYHO- IpoQeCCHOHANBHBIX 3HAHNUI;

HCCIIENOBATEIbCKUX — yMmeHue (opmymupoBaTte W Y(IK-4)2

padoT. pemaTh 3ajady, BO3HHUKAIOIIHE
B xoze Hay4HO-
UCCJIEI0BATEIIbCKOI
NEeSITENHLHOCTH Ha Oase
yriryGIeHHBIX
npo(eCCHOHANBHBIX 3HAHUM;

— TpUMEHSITh HAa  MPAKTHKE Y(IIK-4)3
0a30BEIC
obmienpodeccrnonaIbHEIC
3HaHUS TEOPHU U METOHOB HC-
CIICIOBaHUIA; CIIOCOOHOCTD
MOJTB30BATECSl  COBPEMEHHBIMU
MeToJaMH 00pabOTKH, aHaIH3a
U CHHTe3a HHpOpMaluy;

— JEMOHCTPHUPOBATh  BJIaJICHUE Y(IK-4)4
MeToJaMu CTaTUCTUYECKOMI
00paboTku MEePBUYHOTO
MaTepHaia.

— BUJETH IUaleKTuKy cBsizu Mexnay  Y(IIK-4)5
YacThI0 W IEJBIM, NPUIUHOW ¥
CIIEJICTBHEM.

3 MecTO IMCHUIVIMHBI B CTPYKTYpPe 00pa3oBaTe/ibHOM IPOrpaMMBbl

VYuyebHast aucuumimHa «OCHOBBI MaT€MaTHUECKOM CTAaTUCTHKM B HKOJOTHYECKUX
HCCJIEIOBAHMSIX» SBIISETCSA JUCLUUIUIMHON 00s3aTeNbHON YacTH B CTPYKType 00pa3oBaTeiabHOU
pOTPaMMBI.

[Tpu m3yueHun aUCHUIUIMHBI «OCHOBBI MaT€MaTUYECKOM CTATUCTUKU B IKOJIOTUYECKUX
UCCIIEIOBAHMSIX)» UCIIONB3YIOTCS 3HaHUS 110 TAKUM JTUCLHUIIIMHAM, KaK:

buonocuss — OCHOBBI OpraHM3alMM >KMBBIX OpPraHU3MOB M OCOOEHHOCTSIX MX
(GYHKIMOHUPOBAHUS  HA  MOJEKYJISPHOM,  KJIETOYHOM, TKAaHEBOM, OpTraHU3MEHHOM,
MOMYJISIIMOHHOM, 3KOCUCTEMHOM U OMOC(EPHOM YPOBHSIX; (OPMHUPOBAHUU MPEICTABICHUNA O
POJIM JKUBBIX OPraHU3MOB B OOLIEH CTPYKType M B3auMojeicTBuu cdep 3emiu, pasHooOpasue
OpraHU3MOB.

buopasnoobpasue — CTpyKTypa, YpOBHH U METOJBl H3MEpEHHUs OHOpa3zHOOOpasus,
COBpeMeHHasi KapTHHa GMopazHoo0pasusl.

Obwas sKon02us — BIUsSHUE (PAKTOPOB OKPYKAIOLIEH Cpelbl Ha OTJENbHbIE OPraHU3MBbI,
NOMYJSIIMM M BUJABI, CTPYKTypHble M (YHKIHMOHAIbHBIE XapaKTEPUCTUKH, JMHAMHUKA
YHCIIEHHOCTU TOMYISUH, BHYTPUIIONYJISUOHHBIE TPYIMIUPOBKH W WX B3aUMOOTHOIICHHS;),
nyTy (OpMUPOBaHMS OHOLIEHO30B, UX B3aUMOJICHCTBUE C BHEIIHEHN Cpeao.

Mamemamuxa — norapupmuueckoe, 1uddepeHnranbHOe U HHTErPaIbHOE HCUUCIICHHUE.



3HaHuss no aucuumuinHe «OCHOBBI MAaTEMAaTHYECKOM CTATUCTUKU B SKOJOTUYECKHX
MCCJIEIOBAHMSIX» UCIIONIb3YIOTCA JI1 MaTeMaTHuecKoil oOpabOTKH pe3yabTaTOB HCCIIEIOBAaHUS

IPY TOJATOTOBKE BHITYCKHON KBaTH()PUKALIMOHHON pabOTHI .

4. Couepma}me AUCHHUIIIMHBI

4.1 Temamuueckuit nian oucuuniunovl (maon. 2)

Ouynas ghopma 0dyuenus
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Pazgen 1. Knaccupukanus npu3HakoB 125 50 18 32 - 49 | Kontpoasp 26
CIoCco0bI IPYNNHPOBKH NEPBHYHBIX AAHHBIX. -Has
Tewma 1: [TorATHE TCHEPATHFHON COBOKYITHOCTH 13 6 2 4 - 4 Omnpoc, 3
Y BBIOOPKH. HpaKThuyec
Kue
3a7aHus
Tema 2: Pacuér cpeiHUX BENUYHH U 13 6 2 4 - 4 Ompoc, 3
CPEIHEB3BEILICHHOM. IIpaKTU4ec
Kue
3a7aHus
Tema 3: [Moka3zarenu Bapuaiuu. [ToctpoeHue 15 6 2 4 - 6 Ompoc, 3
BapUalMOHHBIX psoB. Moja, MenaHa. HpakTHyec
Kue
3aIaHHUs
Tema 4: OCHOBHBIC THITHI PacIIpeIeIICHIS 15 6 2 4 - 6 Ompoc, 3
NPH3HAKOB. HpaKTuyec
Kue
3a1aHHUs
Tema 5: OnieHKa HOPMAITBHOCTH: aCHMMETPHS U 13 4 2 2 - 6 Ompoc, 3
3KCIECC. MpakTH4yec
Kue
3a7aHusl
Tema 6: CraTuctrueckas ommoka (omuoka 15 6 2 4 - 6 Omnpoc, 3
perpe3eHTaTUBHOCTH BHIOOPOYHBIX MpaKkTHyec
apaMeTpoB). KHe
3a7aHus
Tema 7: JloBepUTeNIbHBIN HHTEPBAIL. 24 8 2 6 - 11 | Omnpoc, 5
OrmpezenieHue TOYHOCTH OMbITa. ONTHMANTBHBIN NpaKThuyec
00BeM BEIOOPKH. KHe
3aIaHHUs
Tema 8: CpaBHEHHE CpETHUX BEITHUHH. 17 8 4 4 - 6 Ompoc, 3
Kputepuu cpaBHeHUsL. NpaKThuyec
Kue
3a7aHust
Pa3snen 2. Buabl anaauza u 55 20 10 10 - 25 Kontposb- 10
(yHKIHOHAJIbHBIE 32aBHCHMOCTH. Hasl
Tema 9: KoppensiroHHsIil aHanm3 11 4 2 2 - 4 Omnpoc, 3
MpakTHyec
Kue
3a7aHusl
Tema 10: Perpeccuonuslii ananmu3. Merox | 22 12 6 6 - 11 Ompoc, 3
HAMMEHBIINX KBa/IPATOB. MpaKkTHyec
Kne




3a7aHus
Tema 11: JlucnepcuoHHbIN aHAIN3 18 4 2 2 - 10 Ompoc, 4
MpaKTHYEC
Kne
3aaHus
OK3aMeH - 2
Bceero | 180 70 28 42 - 74 36
3aounasn ghopma 0byuenus
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Paznea 1. Knaccudpukauus npusHaKkoB U 85 10 2 8 _ 75 KonTpoJusn
CIoco0bl IPYNNUPOBKH MEePBUYHBIX JAHHBIX. -Hast
Tema 1: [lonsiTue reHepanbHON COBOKYITHOCTHU Ompoc,
Y BEIOOPKH. 12 2 1 1 10 MpaKTHYeC
Kne
3aaHus
Tema 2: Pacy€r cpeiHUX BETUYMH U Ompoc,
CpPEIHEB3BEIICHHON. 10 1 1 9 MpaKTH4eC
Kne
3aaHus
Tema 3: [Tokazarenu Bapuaiuu. [loctpoenne Ompoc,
BapUalMOHHBIX psoB. Moja, MenaHa. 11 5 1 1 9 MpakTHyec
Kue
3aaHus
Tema 4: OcHOBHBIE THIIBI pacIpeeICHUs Omnpoc,
MPU3HAKOB. 10 1 1 9 MpakTH4yec
Kne
3aaHus
Tema 5: OueHka HOpMaNbHOCTH: ACUMMETPHS U Ompoc,
JKCIIeCC. 11 1 ) 1 B 10 | MpakTHuec
Kne
3aaHus
Tema 6: CraTuctudeckas ommOka (ommoka Ompoc,
Penpe3eHTaTUBHOCTH BEIOOPOYHBIX 10 1 1 9 IIpaKkTH4ec
apaMeTpoB). KHe
3ajaHus
Tema 7: JloBepUTEIIBbHBIN UHTEPBAIL. Omnpoc,
Onpejenenre TOYHOCTH onbITa. ONTUMAaIbHBIN 10 1 1 9 MpakTHyec
00beM BBIOOPKH. KHe
3ajaHus
Tema 8: CpaBHEHHE CpEIHUX BEIUYHH. Omnpoc,
Kpurepun cpaBHEeHUsL. 11 1 1 10 | mpakTHuec
Kne
3a7aHus
Pazgen 2. Buasl ananusa u 86 10 2 8 76 | Konrpons-
(pyHKIHOHAJIbHBIE 3AaBHCHMOCTH. Hasl
Tema 9: KoppensuoHHslil aHanu3 Omnpoc,
IpakTH4ec
30 [ 5| 1 4 - 25 | P
Kne
3aaHAs
Tema 10: Perpeccnonnsri anamms. Metonq 30 4 1 3 26 Omnpoc,
HAMMEHBIINX KBa/IPATOB. MpakTHYec




KHe

3aaHust

Tema 11: JlucniepcHOHHBIN aHAITN3 Ompoc,

28 3 i 3 B 25 MpaKkTH4yec
Kue

3aaHust
OKk3aMeH _ 9
Bcero | 180 20 4 16 - 151 9

4.2 Cooepircanue oucuyuniunsl

Pazgen 1. Kuaccupukanusi nmpu3HAKOB M CHOCOObI T'PYNIHMPOBKH NEPBUYHBIX
JAHHBIX.

Tema 1: IlonsiTue reHepaJIbHOM COBOKYITHOCTH M BHIOOPKH.

Jlexyus

[TonsiTue reHepanbHOW COBOKYNHOCTH U BBIOOPKH; TpPU3HAKM U UX CBOMCTBA,
KjIaccu(uKanus MPHU3HAKOB; Cly4aiiHas BEJIMYMHA, BapbUpPOBaHWE 3HAYEHHH, JOCTaTOYHAS
TOYHOCTb U3MEPEHUI; IPUHIUIBI pacY€Ta CTATUCTUYECKUX [TOKA3ATEIEH.

l'enepanvuas cosokynhocms — BCE BapUAHTbl OJHOTO THIA. JTO IOHATHE MOYKHO
MHTEPIPETUPOBATh KAK MBICIMMOE MHOKECTBO BapHaHT, C(HOPMUPOBAHHBIX NMPU OJUHAKOBBIX
(BHELIHUX U BHYTPEHHUX) YCIOBUSIX.

Teopetnueckass 0€CKOHEYHOCTh T'€HEPAIbHON COBOKYMHOCTH O3HA4yaeT, YyTO €€ HUKOrIa
HENb3sl TMO3HATh 10 KOHIA, B JEHCTBHTEIBHOCTH MBI BCETrJa HMMEEM [0 C BBHIOOPKAMHU.
Bri6opoyHast COBOKYMHOCTh, BEIOOpKa — 3TO MHOKECTBO BapUaHT OJHOTO THUIIA, OTPAHUYEHHOE
croco0oM 0TOOpa (METoJaMH MOJYYECHUs BapUAHT) M3 T€HEPAJbHON COBOKYMHOCTH. OTimuune
BBIOOPOK OT T'€HEpPAIbHON COBOKYITHOCTH COCTOUT B TOM, YTO JICWCTBYIOIIME B T'€HEPaIbHOMN
COBOKYITHOCTH (DaKTOPhI HE MOTYT IPOSIBUTHCS B IOJIHOW MEpe B JIIOOOH OTAEIBHON BHIOOpKE.
Kaxxnast HoBast BBIOOpKa 00s13aTENbHO OyeT OTINYAThCs OT MPEAbIAYIIEH B CHIIy CIIy4aiiHOCTH,
BapUaHThl HOBOW BBIOOPKM OYyIyT HECTH OJMHAKOBBIA OTIEYATOK ACWCTBUS JOMUHHUPYIOIIUX
(bakTOpoB, HO pa3HbIE CIEbI JEHCTBUS Cy4alHBIX (PaKTOPOB.

WHTYUTHBHO TMOHSTHO, YTO Y€M MEHbIIE OOBEM BBHIOOPOK, TEM MEHEe TOYHBIM OyIyT
BBIOOPOYHBIEC OIIEHKU T€HEPAbHBIX MMapaMEeTpOB, U, HAMpPOTHB, 4YeM OOJbIle BBIOOPKA, TEM
Osinke BBIOOPOUHBIE CPEIHUE U JUCIIEPCHU JIEKaT K T'€HEpPAIbHBIM 3HAUEHUSM. OJTO SIBICHUE
Ha3bIBAETCS 3aKOHOM OOJIBLIMX YHCET — C POCTOM YKcia HAOIIOACHNUH 3HaYeHHs BBIOOPOYHBIX
MapaMeTpPOB CTPEMSITCSI BOCIIPOU3BECTH FeHEpaIbHbIE.

OcHosHble nousamusi membl:

[TpusHak, BapuaHTa, BapbUpOBaHHe, BHIOOPKA, F'€HEPaIbHAsi COBOKYITHOCTb.

Bonpocul ona camokonmpons:

. Onpenienenyie Mpu3HaKka U CocoObl €ro BhIPaKEHUS.

. Crtoco0b! perucTpanuy Mpu3HakoB OMOJIOIHYECKUX 0OBEKTOB.

. [lapameTpuueckue 1 HemapaMeTpUUEeCKHe METO/Ibl pErHCTPaIK IPU3HAKOB.
. Uro noapasymeBaeTcs ol IOHATHEM «OTHAEIbHAs BapUaHTa»?

. Kakue cymecTByroT MeToibl KilacCU(pUKALUU TPU3HAKOB?

. UTO 03HaYaeT NOHATHE CIYYalHOW BEIMYUHBI?

. aiite onpeseneHue BbIOOPKH.

. OxapakTepu3yiTe MOHIATHE «TE€HEPATBbHAS COBOKYITHOCTB).

. UeM BBIOOpKA OTIUYAETCS OT TEHEPATTLHONW COBOKYITHOCTH?

10. Kak ¢ pocToM yncna HaOIIOIEHUH M3MEHSAIOTCS 3HaYeHUs BHIOOPOUHBIX MapamMeTpoB
10 OTHOILIEHHIO K TeHEPaIbHON COBOKYITHOCTH?

Jluteparypa: [1], [2].

IIpakxmuueckoe 3anamue

Bonpocul onsa obcyscoenus:

1. [TonsiTre reHepanbHON COBOKYITHOCTH U BBIOOPKH.

2. IIpu3Haky u X CBOICTBA.

O 0NN U1h W —




3. TouHOCTh N3MEpEHUH.

4. CriocoObI TpyNIMUPOBKH TIEPBUYHBIX JTAHHBIX.

3aoanue:

1). Pacnpenenenue cay4ailHbIX BEJIMYMH HA MPUMEPE BBIMAICHUS OpJia WM PEIIKH MPU
pa3HOM  KOJHMYECTBE MOAKUABIBAHUN. YacTHbIE pe3yNbTaThl CPAaBHUBAIOTCS, 3aTeM
00BeAMHSIOTCS B 00IIyI0 0a3zy ISl MOJY4YeHHsS BEPOSTHOCTHOIO MPOTHO3a pacIlpeaeieHHs
CIIy4aifHbIX Benu4uH (Tabm. 1.1).

s ynobcTBa yacToTy 3alMChIBaliTe METOJOM KOHBEPTA:

Tt nnoE A

12 345678910

Tabmuna 1.1 — Yacrora Bemagenus opaa (O) wiu pemiku (P) B 3aBUCUMOCTH OT 4YuncIia
TTOBTOPEHMIT

5 IOBTOpPOB 20 noBTOPOB 50 noBTOPOB

O

P

Bcero

Crenars BBIBOJI.

Ipakxmuueckoe 3anamue

3aoanue: onpeaenuTb 3aBUCUMOCTb CpeiHel apu(METUYECKON OT BEJIMYMHBI BEIOOPKH.

B rtabmune 1.2 mnpexacraBnensr naHHble 100 w3MepeHMid UIMHBI JUCTa THOMCKyca
(xuraiickas po3a). Ilo qaHHBIM TaONMIBI paccUUTANTE CPEIHION apU(PMETUYECKYIO:

— Juis BBIOOpKH U3 25 uamepenuii (61ok 1);

— 171t BBIOOpKHM U3 35 u3mepenuii (010K 2);

— Juis BBIOOpKH U3 40 uzmepenuii (610K 3);

— paccuMTaiiTe CpeAHIO apudMeTHUecKyro Ui Bcero maccuBa JaHHbIX u3 100
u3MepeHuil. CpaBHUTE pe3yiIbTaThl U CIIEIANTE BBIBO.

Pacuets! mpoBoasites B Excel. [lns Oyayumx pacueroB coxpanute B Excel nanubie psina u3
100 u3mepeHnuii.

Tabmuna 1.2 — J{nuaa nucta ruduckyca, cm

9,3 9,6 8,1 8,6 11
brnok 1 9,3 8,5 10,1 9,9 111
n=25 9,4 8,6 8,6 8,8 11,2
9,4 11,6 10 9,4 11,2
9,4 10 9,2 9,8 11,3

9,5 10,2 10,3 9,9 11,4
8,7 7,3 9,2 9,3 7,2

brnoxk 2 8,1 8,8 9,5 9,3 7,4
n=35 9,7 9,7 9 9 111
11,2 9,7 9,2 8,7 11,3
8,3 9,8 8 9,9 11

9,7 9,8 9,8 11,9 11,1




[Tponomxenne Tadbmuist 1.2

91 9,8 9,2 91 11,2
91 9,9 9,3 9,5 11,2

8,4 9,9 8,7 10 11,3
Bnok 3 9,6 9,2 9,8 9,6 11,4
n=40 9,6 7,6 8,5 9,3 11
9,6 8,1 10 9,4 11,1

9,7 8,8 8,8 91 9,8
9,2 11,5 9,6 7,9 8,6

CnenaiiTe BBIBOJ O BIUSHUM YUCIIa HAOTIOICHUI Ha KOHCYHBIN pe3ysIbTarT.
Jluteparypa: [1], [2].

Tema 2: Pac4ér cpefHUX BeJIMYHMH H CPeHEeB3BeLICHHOI.

Jlexyus

Cpenusisi BenTMUMHA MpPU3HAKAa KaK OJHA M3 BAXHEWIIMX 000OMIAIOIINX XapaKTEPUCTUK
BapHallMOHHOTO psifa. Bunel cpennux (cpenHsas apudmernyeckas — NPOCTas U B3BEIICHHAs,
CpelHsisi TEOMETpPUYECKas), HO B IMPAKTHUKE OMOJOTMYECKUX HCCIEIOBAaHUN HauOoJIblIee
3HaYeHHE MMeEeT CpeAHsis apudmernyeckas — BEIUYMHA, BOKPYT KOTOPOMl KOHIICHTPUPYIOTCS
BapHaHTBHI.

Cpeonsss  apugpmemuueckas (M) — 5T0 oJHa U3 BaXHEHIIUX 000OMIAFONINX
XapaKTEepUCTUK BapHalMOHHOrO psajga. CyliecTByeT HECKOJIbKO BHJOB CpEAHHUX (CpenHss
apudmeTnyeckas — MpOCTasi U B3BEIICHHAs, CPEIHAS TapMOHUYECKAs, CPEIHSS KBAApaTUYHA),
HO B IIPaKTHKE OWOJIOIMYECKHUX MCCIEAOBAaHUNM HanOoJbllee 3HAUEHUE HUMEET CpeaHsist
apudmeTnyeckas — BEIUYMHA, BOKPYT KOTOPOH «KOHIICHTPUPYIOTCS» BapHaHThl. CpemHsis
apudMeTHUecKash XapakTepU3yeT IeHCTBUE TOJBKO CHUCTEMATHYECKHUX (aKTOPOB, MOCKOIBKY
CyMMa CIIy4yallHbIX OTKJIOHEHHMI BJIEBO MU BIPAaBO OT CPEIHEH B CHUIY CHUMMETPUYHOCTH
HOPMAJIbHOI'O pacrnpezeneHuss oOpalaercss B Hyjldb. B cilyduae HOpManbHOrO pacrpeziesieHus
cpeassist apudmMeTnueckas HaXoIUTCs TOYHO 1O IEHTPY (COBMAJaeT CO 3HAYCHUEM MeJIUaHbl).

B3eewennas cpeonsis yunTeiBaeT 00bEMbI UaCTHBIX BBIOOPOK, KOT'/1a BEIOOPKHU OTIMYAIOTCS
pasHBIM KOJIMUYECTBOM HM3MEPEHUH MIIH MpoObl OepyTcs He Ha OJMHAKOBOM paccTosiHuU. Pacuer
cpenHed apupMeTH4ecKOM MPUBOAMI Obl K 3aHM)KEHHBIM WJIM 3aBBIINICHHBIM pE3yJbTaTaM B
3aBUCUMOCTH OT CUTYallUU.

Cpeonsisi  ceomempuueckas  pacCUUTBIBACTCA IS BEJIWYMH, HW3MEHSIOIIHUXCS B
TEOMETPUUYECKOHN MPOTPECCHUH.

OcHognbie noHAMuUsL membl.

Pa3bpoc  3HaueHuit  BbIOOpKM, pacu€T cpegHed  apupMeTHyecKoW,  cpeaHel
reoMeTpuueckoil. B3pemeHHas cpeaHss Kak croco0 ornpeneiaeHus oo1en cpeaHeil.

Bonpocul ona camokonmpons:

1. Yto o3HavaeT nuamna3oH BHIOOPKU?

2. JlaiiTe onpenenenue cpeneit apupmMeTuyecKo.

3. Uto siBIsIeTCSt HEOCTATKOM CpeaHel apuMeTHIeCKOon?

4. Hanmmute QopMmynsl pacueTa cpenHedl apupMeTHyeckod OOBIYHBIM U AKCIpecc-
criocobom?

5. Kak ObicTpo paccuutaTh cpeanue B Excel?

6. B kakux cirydasx UCHOJIb3YIOT CPETHIOI T€OMETPHUYECKYI0?

7. Ilouemy mpu pa3HbIX BBIOOpKAaxX WJIM IMPH HEPABHOMEPHOCTHU B3SATUS NPOO CIEAyIO
pacCUUTHIBATh CPEIHEB3BEIIEHHYIO, @ HE CPEIHIOI apH(PMeTHIECKYI0?

Jluteparypa: [1], [2].



Ilpaxmuueckoe 3ansamue

3aoanue 1. pacueTr CpeTHUX BEITUYMH.

Cpenusisi reoMeTpuyecKasi UCIOIb3YETCs B aHAIM3€ TMHAMUKH IS OTIPE/ICIICHUS CPEIHETO
kodduIMeHTa pocTa WM €clU 4Yucia HMEIT TEeHICHIMI0 K OonbiiuM KojeOanusm. Ha
NPaKTHUKE ATOT MOKA3aTeNIb UCHOIB3YIOT HE TaK YacTO, KaK CpeHee apu(METHIeCcKoe, HO BCE XKe
BcTpeuaeTcs. Hanmpumep, ckopocTh pocTa YMCICHHOCTH HaceseHus. OHa paccuMThIBaeTCs, Kak
CpeIHsIsi FTeOMETPUYECKast U3 HECKOJIBKUX UHJIEKCOB.

[To GopMyNIe Xpeoy = /X1 * X3 * ... Xp PACCUMTAUTE CPEAHIOID TIEOMETPUYECKYIO II0
CJIETYIOIIUM JaHHbBIM:

CKOPOCTb pOCTa YMCJIIEHHOCTH BBIpOCIa 3a IepBblil roa B 1,2 pa3a, 3a BTopoit — B 1,5 pasa,
B Tpetuii rogq — B 1,3 pasa.

PaccuuTaiite cpeiHIOI0 CKOPOCTh POCTa YHCICHHOCTH 32 3 To/a.

3adanue 2: pacdeT CpeTHEB3BEIICHHBIX BEITMYHH.

a) M3mepsinu Temreparypy IiyOOKOro o3epa Mo BepTHKaid. M3BecTHO, yTO Hamboiee
U3MEHYMBA TEMIIepaTypa B MOBEPXHOCTHOM TOPH30HTE, C TIIyOWHOW TeMmepaTypa H3MEHSETCS
MEHbIIIE, HAJ0 ONPEIETUTh CpeIHEee 3HAUCHUE TeMIepaTypsl B cioe O—maHo (Tabnuma 2.1).

Tabmuna 2.1 — Pacuer cpenHei Temneparypbl Boasl B cioe 0—1Ho

h, m 7° (Th+Tne1)/2 (Th*Tne1)/2 xdh
0 12,3
5 11,9
10 11,2
15 10,3
25 7,0
50 5,3
100 4,5
140 4,2
> (Th+The1)/2 xdh
T°cpeiHEB3B.
T°cpenneapudm.

h, M — riyOuHa, Ha KOTOpO#t u3Mepsiin Temmepatypy (T°)

(Th+Tn+1)/2 — cpenmusist TemIiepaTypa JIByX CMEXKHBIX TOPH30HTOB

(Th+Ths1)/2 xdh — mpowusBesieHHE CpeiHEH TEMIIEPATyphl IBYX CMEXKHBIX TOPH30HTOB Ha
BEJIMYMHY CJIOSI M1y HUMH.

[Toyemy paznuyaroTcsi 3HAYSHUS CPETHEB3BELICHHON U cpeaHel apudMeTnaeckoii?

Kakyto BenTUUMHY KOPPEKTHEE PacCUUTHIBATH C YUETOM HEPAaBHOMEPHOCTH U3MEPECHUH 110
BEPTUKAIN?

Jluteparypa: [1], [2].

HpakmwteCKoe 3AdHsAmue
3amanue 1: pacder cpeHUX BEIIMYHMH.

Heo6xonumMo 00beIUHUTE pe3yJIbTaThl PACUETOB 110 HECKOJIBKUM BBIOOpKaM (Talm. 2.2) u
Ha JTOH OCHOBE HAWTH OOIINYI0 CPEIHIOI, XapaKTepU3YIIIyl0 Bech Marepuan. Paccuwuraiite

B3BCHICHHYIO CPCAHIOIO, KOTOpPAA YUYUTHIBACT 00BbEMBI YaCTHBIX BLIGOpOKI

v anXMj
M——an 1

M; — 3Ha4eHne 9aCTHOM CpeHe
1M — YCIIOBHBIE «BECA» YACTHOTO 3HAUYEHUs (00BEM BBIOOPKH)



Tabmuua 2.2 — ConepkaHue CBUHIIA B TOYBE

Mecto B3siTHS P00 MT/KT
VYyacrok 1 10 19 13 20 21 25 26 28 29 21
VYyacTok 2 24 23 26 10 14
VYuactok 3 17 13 19 21 10 15

[TonydeHHBI pe3yslbTaT CpPaBHUTE C OOBIYHOM CpeaHeapu(MeTHUecKol u cremnaiite
BBIBO/I.

3aganue 2: Pacdet cpeiHEB3BEIICHHOW KOHLIEHTPALIMU KUCIOpoAa
Tabnuna 2.3 — BepTukanpHOe pacrpeIeIeHUCKOHIICHTPAIH KHCIOPO/Ia

h, m 0 5 10 15 25 50 75 100 150 200

Op,mr/n | 123 | 119 | 112 | 10,3 7,0 5,3 5,3 4,5 4,2 4,2

PaccunTaiite cpeaHEB3BEIICHHYIO BEJIMYMHY, CPAaBHUTE CO CpPEeIHEH apu(pMEeTHYecKOH H
CEIIAaNTE BBIBOJ.
Jluteparypa: [1], [2].

Tema 3: [lokazatenu Bapuauuu. Iloctpoenne BapuannoHHbIx psigos. Moaa, Mequana

Jlexyus

BapbupoBanue, pasMax HM3MEHYMBOCTH (JIMMHTBI), 00BEM BBIOOPKH, OIpECICHUE
KOJINYECTBA U MHTEPBAJIOB KJIACCOB, paclpeiesieHHe YacTOT, BapHallMOHHBIA psaza. Jucnepcus,
CpeaHee KBaJpaTHYHOE OTKIOHEHUE, KO PHUIMEHT Bapraunu. Moja, MeraHa.

OcHoBHast 0cOOEHHOCTh BBIOOPKU KaK MHOKECTBA 3HAUCHHUH CIy4alHOW BETMYUHBI — 3TO
OTJIMYME OTAEIbHBIX BapUaHT JApPyr OT Jpyra, SBICHUE W3MEHUYUBOCTH, BapbUPOBAHUS,
NOSIBJICHHS OTJIMYMM MEXAy OTACIbHBIMM BapuaHTamu. OJMH U3 UCTOYHHUKOB, SHIAOI€HHBIN, —
3TO MHAMBHUYyaJIbHbIE OTJIMYUS OPraHU3MOB IO CTATyCy M IO COCTOSIHMIO. /[pyroil MCTOYHMK
OTIMYUIl MEXIy BapuaHTaMu — (AKTOpbl BHEIIHEH Cpelbl, T. €. YCJIOBHUSA IPOBEICHMS
HaOJII0JIeHUH, cpelia CyIIeCTBOBAaHUS OOBEKTa, BO3MOXHAsS MPUYMHA, ONPEIEINAomas TeKyliee
cocTossHue 0ObeKkTa. DaKTOpbl, BIMAIOLIME HAa 3HAUYEHUS BapUaHT, Pa3JIUYalOTCS IO CBOEH
npupoze. Eciu gaxTop BiuseT Ha Bce BapuaHTHl BEIOOPKH MOCTOSHHO W MMPUMEPHO OJMHAKOBO,
OH Ha3bIBAETCS CUCTEMAaTUYEeCKUM (WM JAOMHHUpYOIMM). Ecnu ¢akTtop HEmocTosHeH, BAMUSET
Ha BapHUaHThl HE OJIMHAKOBO, C PA3HOW CUJIOHN, OH OIpEENseTCs KaK CIy4aiHbIN.

[Ipy camoM IIMPOKOM BapbUPOBAHMM TNPU3HAKOB pPa30pOC 3HAYEHUN BHIOOPKH HE
0OECKOHEYHO LIMPOK, OH OTPaHUYEH HEKHUM JHAla30HOM M TATOTEET K ONpEAEICHHOMY O0IIeMYy
3HAUEHUIO0. OTH CBOWCTBA CTAaTUCTHUYECKHX COBOKYIHOCTE — BapbUpOBaHUE, HO B
OTpaHMYEHHOM JHarna3oHe, — MO3BOJIAIOT MPEUIOKUTH JUIsl ONMUCAHUS JIBE TPYNIbl BEJIUYUH:
OLIEHKY IIEHTPaJIbHOI'0 3HaYeHUs JTuana3oHa (CpeHIo, MOy WIM MEJUaHy) U OLEHKY pa3Maxa
BapbUpOBaHUs (JIUIMHT, AUCTIEPCHUIO, CTaHJIAPTHOE OTKJIOHEHHE). OnpeneneHue 3TUX 3HaUYECHUN
BBITOJIHAETCS T10CJIE TOCTPOCHUSI BAPUALMOHHOTO psJa.

OcHosHble noHAmMuUs membl.

BappupoBanue, TMMHTHI, CilydaliHas BEJIMYMHA, YaCTOTAa BCTPEYAEMOCTH, BapUallMOHHBIN
psiz, Aucnepcusi, cpeiHee KBapaTHYHOE OTKJIIOHEHUE, KO GHUIMEHT Bapuallii, MoJia, Me/IMaHa.

Bonpocw ona camoxonmpons:

1. KaxoBbI NpUUMHBI BapbUPOBAHUS?

2. Tlouemy pa3dpoc 3HAYCHHWI BHIOOPKH HE OCCKOHEYHO IIUPOK, OH OTPaHUYCH HEKHM
JIMara3oHOM U TATOTEET K ONpe/ie]IeHHOMY 00IIeMy 3HauUe€HHI0?

3. Uto nmoapazymeBaeTcs O TEPMUHOM «CITyJaifHast BETUIHHA»?

4. Kakyro nH(opMaIuo HeceT TEPMUH «4acTOTa BCTPEYaeMOCTU»?

5. UTo 1eMOHCTpUPYET BapHAIIMOHHBIHN PsijT?

6. Jlaiite onpeneneHue TUCIEPCUN.

7. UTO XapakTepu3yeT cpeiHee KBaIpaTHIHOE (CTaHIAPTHOE) OTKIOHEHHE?

8. B kakux ciyyasx npeanodYTUTENbHO HCIOIb30BaTh K03 PUIneHT Bapuaumn?

9. [laiiTe onpeneneHre MeAUaHbl 1 MOJIbI.



Jluteparypa: [1], [2].

Ilpakxmuuecxoe 3ansmue

3amanue: TOCTPOCHUE BApUALIMOHHOTO Psijia U TpaduKka pacrpeacieHusl.

Hannbie 100 m3mepeHwil IIMHBI JUCTAa TUOWCKYcCa, MpeacTaBieHHble B Tabmuie 1.2,
nepeHecute B EXxcel B Buae eamHOro psga ¥ pamkupydTe MO Bo3pacTtaHuio. OmnpenenuTe
Kpaitnue 3HadeHus — auMuThl (lim). J1st ycTaHOBIeHHs XapakTepa paciupeacIcHus H3ydaeMbIX
NPU3HAKOB YCTAHOBUTE KOJIMYECTBO KJIACCOB U JITTMHY KJIACCOBOT'O MHTEpBaja 0X.

OnruManbHOE Yuciio KinaccoB (K) pasMepHOro psijga MOYKHO ONPEAETUTD 10 SMITMPHUUECKOM

dbopmyre:

k=1+1,44xInn 2
Lim = Xymax— Xmin 3
dx = lim/k 4

Y CTaHOBUTE IPaHMIIBI KJIACCOB M Pa3HECHTE YaCTOTY BCTpeyaeMocTu « (Tabiuia 3.1).

Tabmuna 3.1 — Omnpenenenne 4acToT pa3IMYHBIX KJIACCOB
LlenTp KIacCOBOTO
MHTEpBaJIa

Pa3M€pHBIe KJIaCChbl HO,Z[C‘IéT qacCToT qaCTOTLI, a

)

[Ipomiecc pa3HOCKM MOXXHO 3HAYUTEIBHO YCKOPHUTH, €CIH B PAHXUPOBAHHOM IO
BO3PDACTaHUIO PSAE BBUICTUTh PA3HBIM IIBETOM COOTBETCTBYIOLIHE KIJIACCOBBIE pPa3MEpHBIC
JTMAIIa30Hbl ¥ TIOJICYUTATh B KAXKJIOM KOJIMYECTBO BaApUAHT.

[TomyueHHble JaHHBIE MPEACTaBbTE IpaUUECKU — WM B BUJE MOJUTOHA YACTOT, B 3TOM
ciay4yae il TOCTpOeHUs TpaduKa HCIOJB3yeM B KadyeCTBE JJAHHBIX IIEHTP KJIACCOBOTO
MPOMEXKYTKa M 3HAUYEHHUS COOTBETCTBYIOIIMX YacTOT WJIM CTPOMM THUCTOTPAaMMY — B 3TOM
ciay4yae Ui TOCTPOEHUsS rpaduKa HCIOIb3yeM B KAaueCTBE JAHHBIX pa3MEpHBbIC KJIacChl U
3HAYEHUS] COOTBETCTBYIOIIUX YACTOT.

CnenaiiTe BBIBOJI.

Jluteparypa: [1], [2].

Ilpaxmuuyeckoe 3anamue

3ananue: Boruncienue napamMeTpoB BEIOOPOK.

1). TTo naHHBIM TaOIMIB! 1.2 paccynTaTh TUCIIEPCHIO 110 CIEAYIOIIEMY alTOPUTMY:
PaccuuTaTh CpeHION apu(pMETHUeCKyl0 X. 3aTeM ONpeeNuTh BEJIHMYHHY OTKIOHEHHS X; OT
cpenueit apupmerndeckoit X. CymMma OTKIOHEHHH OT cpejHeil mo ompeneneHuio pasHa 0.
HanbHeiime omnepanun ¢ 0 GecCMBICIEHHBI, MOSTOMY BEIMYMHY OTKJIOHEHHS BO3BECTH B
kBaapar (x; —X)? W paccuMTaTh CyMMy KBaJpaToOB OTKIOHEHH OT cpemHell aus pacuéra
mucriepcun. Jlanee no ¢popmyie onpenenuTh AUCIEPCHIO:

2 — Y (xi=X)?
n—1

rae

% JUCIIEPCHST;

N — o0BbeM BBIOOPKH;

Xj— BapuUaHTa 3HAYEHUS;

X — cpenHss apudMeTHIECKaS;

Xj — X — OTKJIOHEHHWE BAPUAHTHI OT CPeTHEN apu(PMETHIECKO.

(x;— X)? — KBazipaT OTKJIOHEHHS BADHAHTHI OT CPEHEl apudMeTHIeCKOM

2 5
2(x; — X)* — cymma KBaJpaToB OTKIOHEHHH.

2). Paccunrath cpeHee KBa[paTUIHOE OTKIIOHEHHE S.



3). Paccunrath koo dunment Bapuarmu CV
CV =—-100% 6

4). OnpenenuTh MeIUaHy

Me = xmin"z'xmax 7
5). Ucxoas u3 onpeaeacHus MOJIbI, IO JaHHBIM TaOIuIbl 3.1 YKaXKUTe BEIMYMHY MOJIBI.
Jlureparypa: [1], [2].

Tema 4: OcHOBHBIE THIIBI pacnipee/eHUs IPU3HAKOB.

OCHOBHBIE ~ XapaKTEpUCTUKHM  HOPMaJbHOTrO  pacnpeneneHus.  CHMMETPUYHOCTb
pactipenenenusi. KpuBas [Laycca. Iloctpoenne rpadukoB HOPManIbHOTO pacHpeeseHHs.
CxonctBo M OoTiIMYME OWHOMHAIBHOTO pAcHpelelieHUss B CPaBHEHUM C HOPMaJbHBIM.
Pacnipenenenue [lyaccona. Onmcanue penkux coObiThii 3akoHoM [lyaccona.

Jlexyus

Cpeau MHOTMX HW3BECTHBIX THIIOB pachpeiesieHull paccMoTpuM 6 (HOpMaibHOE,
OouHoMuainbHoe, [lyaccoHa, albTepHaTUBHOE, IOJIMHOMUAIBHOE, PABHOMEPHOE).

Hopmanvhoe pacnpeoenenue. Hanbonee XxapakTepHbBIH THI PACIIPEACIICHUS HENpepbléHbIX
CIIy4alHbIX BEJIMYMH, M3 HEr0 MOYKHO BBIBECTM (K HEMY CBOJATCA) BCE OCTalIbHbIE.
Pacnpenenenne cUMMETpHYHO, MpUYeM KpaiiHue 3HaueHus (HauOoIblIMe W HAUMEHBIINE)
MOSIBIISIFOTCS. PEJIKO, HO YeM OJIMbKe 3HAYCHHS IPU3HAKa K HEHTPY (K cpeaHel apudMeTuueckoi),
TEM OHO yaille BcTpedaercsi. KpuBas HOpMaabHOTO pacipeeieHus UMEET KyoJl000pa3HbIid BHT
(xpuBast ['aycca). CpenHee KBaapaTHUYHOE OTKJIOHEHHE INpPUMEpPHO 4 pa3a YKJaJbIBaeTCs B
pa3Maxe U3MEHYMBOCTH IIpU3HAKa M MO BEIMYMHE 3HAYUTEIBHO YCTYNAET CpPEIHEH.
['eomeTpryecku CTaHJApPTHOE OTKJIOHEHHWE PpABHO pACCTOSHUIO OT LEHTpa KpUBOMU
pacrpezeneHus 10 TOYKU neperuda KpuBoi.

bunomuanvnoe pacnpedenenue BO MHOTOM OJNM3KO K HOpMasibHOMY. OTIHYME COCTOUT
JUUIb B TOM, YTO OHO XapaKTEPU3YeT MOBEACHUE JUCKPETHBIX TPU3HAKOB, BBIPAKEHHBIX Ye1blMU
yucinamu. Kak npaBuiio, /uig onucaHusi OMOJOTMYECKUX IMPU3HAKOB MOAXOJUT CUMMETPUYHOE
OMHOMHUATIBHOE pacIpeie]ICHHe, Y KOTOPOTo AUCIIEPCHSI MHOTO MEHBIIIE CPEeIHEH.

Pacnpeoenenue Ilyaccona. 3TO BapuaHT OINKUCAaHUS CTOXACTUYECKOTO IOBEIEHUS
JUCKPETHBIX KOJIMYECTBEHHBIX INPU3HAKOB IS CIIy4aeB, KOTJa BEPOSATHOCTb JJIEMEHTapHBIX
albTEPHATUBHBIX COOBITUN HEOJMHAKOBa, OJHO M3 HUX HAOJI0/aeTCsi 3aMETHO 4Yallle JPYroro
(p<<Qq). 3akon IlyaccoHa ommchIBaeT peakue COOBITUS, Mpoucxomsimue 1, 2, 3 u T. A. pa3 Ha
COTHH M THICSIYM OOBIYHBIX cOObITHH. [loBeneHre OMOIOrNYecKuX 0OBEKTOB, COOTBETCTBYIOIIEE
3akony Ilyaccona, HaOmoaercs B TOM cilydae, KOrja IO npoOaMm ciyyailHO pacrpenesieHbl
peaxue o0bekThl. Pacnpenenenue IlyaccoHa pe3sko acCUMMETPUYHO, npuuem OUCnepcusi pasHa
cpedHell apugmemuyeckou, 4mo Mojcem CAYHCUMb Kpumepuem O OYeHKU Xapakxmepa
pacnpeoeneHus u3yuaemo20 NPUHaKd.

Anvmepuamuenoe pacnpedenenue. PacnpeneneHue IUCKPETHON cCiydyallHON BeIWYMHBI,
MMEIOLIEH JIMIIb J1Ba MPOTHUBOIIOJIOKHBIX (Pa3HOKAUECTBEHHBIX) 3HAaUeHUs (1Ba Kiacca, k =2). B
oJIHOH TpoOe (B OJHOM HAOIIOACHMM) COACPXKUTCS OJHA BapuaHTa (m = 1), OIHO U3 ABYX
BO3MOXKHBIX 3HaY€HHUH. BbIuncIeHnss KOHCTAHT TOCTATOYHO MPOCTHI U HE TPEOYIOT MOCTPOEHUS
BapHallMOHHOIO psfa.

THonunomuanvroe pacnpedenenue HabIOAAETCS U1 KAUECTBEHHBIX MPU3HAKOB, UMEIOIINX
HE J1Ba AJIbTEPHATUBHBIX CBOMCTBA, HO HECKOJIBKO BO3MOKHBIX IIPOsABIIEHUN KadecTBa. [Ipumepnl
nosmmMopdu3Ma IOMyJISIUNA — U3 TOW 00JIaCTH.

Paenomepnoe pacnpedenenue — 3T0 YaCTHBIH Clydail pacrpesieleHns albTepHATUBHOTO U
MOJIMHOMHUAJIBHOTO, XapaKTEPHU3YyeTCSd OJMHAKOBOM YacTOTOM BCTPEYAEMOCTHM BCEX 3HAYEHUM
JMCKPETHOTO Mpu3Haka (P = ( Juid ABYX KiaccoB wiu pl = p2 = ... = pj ... = pk nud
HECKOJIbKUX KJIACCOB).

3Has TUN pacHpeiesieHHs, MOKHO BOCIHOJIBb30BATHCS Pa3paOOTaHHBIMU CIELHAIBHO IS
HEero rnpueMaMu MareMaTudyeckoil oOpaOOTKM M MOMYy4yUTh HauboJiee MOJIHYI0 MHPOPMAIUIO O



SIBIICHUH, TOYHEE OIICHUTD PA3THUUS MEXK]Y TapaMeTpaMu pPa3HbIX BHIOOPOK.

OcHogHbie noHAMUsL MeMbl.

Hopmansnoe pacnpeneneHue, KpuBas laycca, OHHOMHAIbHOE paclpeseseHue,
pacnpeznenenue [lyaccona, anpbTepHaTUBHOE paclpeieieHe, TOJINHOMHAIBHOE paclipe/iesieHue,
pPaBHOMEPHOE pacIpeesieHue.

Bonpocul ona camokonmpons:

1. laifTe xapakTepuCTUKy HOPMAJIBLHOTO paclpe/ieICHusI.

2. Yro onuceiBaeT kpuBas ["aycca?

3. [aiite xapakTepuCTHKy OWHOMHAIBHOTO pacmpenencHus. Yem OHO oOTiIMYaeTcss OT
HOPMAaJbHOIr0?

4. Kakoe pacnpeneneHre 060Jblie MOIXOANUT A ONUCAHUS PEAKUX COOBITHIA?

5. Kak ¢ mnomomipio cpenHed, MeAMaHbI, IUCIEPCUM, CTAaHAAPTHOIO OTKJIOHEHUS,
K03 pHLIMEHTa ACHMMETPHUH MOXKHO OIIPEEIIUTh XapaKTep paclpeesieHUs IKCIIPecc-MeTOA0M ?

6. Kakoe pacnpenenenue sBisercs HauOojiee XapaKTEPHBIM THIIOM paclpeaeaeHus
HETPEPHIBHBIX CITyYaiHBIX BEJTMYNH, K KOTOPOMY CBOJSATCS] BCE OCTAIbHbIE TUIIBI?

Jlureparypa: [1], [2], [4].

Ilpaxmuueckoe 3anamue: ceolicmea pacnpeoeneHus

Bompocs! quist 06cyxnenus:

1. IlepeunicnuTe CBOKWCTBa HOPMATBHOTO PacIpeAeICHUS.

2. OnummTe XapaKTepUCTUKA HOPMAJIBHOTO Pacpe/IeICHNUS.

3. Bo ckombko pa3 cpenHee KBaJpaTHYHOE OTKJIOHEHHE YKIJIAIbIBaeTCS B pa3Max
M3MEHYMBOCTH MPU3HAKA P HOPMAJIBHOM THUIIE pacTIpeieeHus?

4. Kakumu [ByMS T[apaMmeTpamH oOmpefensercs TodHas Qopma HOPMaIbHOTO
pacnpeneieHus (XapakTepHasi «KOJIOKOJIO00pa3Hasi KpuBasi»)?

5. JlaiiTe XxapakTepuUCTHUKY OMHOMHUAIBHOTO paclpeaeIeHHs.

6. B uem 3akirouaeTcss OCHOBHOE OTJIMYME OT HOPMAJIBHOTO pacipeesieHus ?

7. Jlaiite xapakTepucTuky pactpenenenus [lyaccona.

8. Kakue coObITHs onuckiBaet pacmupezaenenue [lyaccona?

9. Kak npu cpaBHEHUU TUCTIEPCUU U CpeAHel apuMeTHuyecKoil MOKHO JUArHOCTUPOBATh
pacnpenenenue [lyaccona?

3ananue:

Ha ocHoBe maHHBIX TaOmuIlel 1.2 onpenenuTe THUI paclpenesieH s, COMTOCTaBUB CPEIHIO0
apuQMeTHUECKYIO0, CTAaHJAPTHOE OTKIIOHEHHE, BU3YAIIM3UPYIHTE ATO HA TpaduKke pacrpeaenecHusl.

Jlureparypa: [1], [2], [4].

IIpakmuueckoe s3auamue: nocmpoenue epagurka pacnpeoeireHusi U OYyeHKa Xapakmepa
pacnpeoeieHus.

Ha ocnoBanuu panHbix TaOmaunsl 4.1 moctpoiliTe rpaduk pacrnpefeneHus B BHIE
TUCTOIPaMMBI U ITOJINTOHA, OLIEHUTE XapaKTep paclpeacIeHusl.

Tabnuna 4.1 — Paguyc cTBONa coceH

No R, cm No R, cm No R, cm No R, cm No R, cm

1 18,6 21 19,2 41 16,4 61 17,2 81 22
2 18,6 22 17 42 20,2 62 19,8 82 22,2
3 18,8 23 17,2 43 17,2 63 17,6 83 22,4
4 18,8 24 23,2 44 20,6 64 18,8 84 22,4
5 18,8 25 20 45 18,4 65 19,6 85 22,6
6 19 26 20,4 46 21 66 19,8 86 22,8
7

17,4 27 14,6 47 18,4 67 18,6 87 14,4




[Tponomxenne Tadbmuiet 4.1

8 16,2 28 17,6 48 19,2 68 18,6 88 14,8
9 19,4 29 19,4 49 18 69 18 89 22,2
10 22,4 30 19,4 50 18,4 70 17,4 90 22,6
11 16,6 31 19,6 o1 16 71 19,8 91 22

12 19,4 32 19,6 52 19,6 72 23,8 92 22,2

13 18,2 33 19,6 53 18,8 73 18,2 93 22,4

14 18,2 34 19,8 54 18,6 74 19 94 22,4
15 16,8 35 19,8 55 17,6 75 20 95 22,6
16 19,2 36 18,4 56 19,6 76 19,2 96 22,8
17 19,2 37 15,2 57 17,2 77 18,6 97 22
18 19,2 38 16,2 58 20 78 18,8 98 22,2
19 19,4 39 17,6 59 17,6 79 18,2 99 19,6
20 18,4 40 23 60 19,4 80 15,8 100 17,2

llﬂﬂ MMOCTPOCHUA rpa@mxa.B BHUAC IIOJHUI'OHA 4YaCTOT, KaKue HpGHBapHTCHLHLK?HGﬁCTBHﬁ
BBI JIOJDKHBI OCylIecTBUTH? Kakum pasmepom paaunyca XapakTepus3yeTcss MoJlainbHas rpynmna?
Jluteparypa: [1], [2], [4].

Tema 5. OneHka HOPpMAJTBLHOCTH: ACHMMETPHS U IKCLECC.

Jlexyus

HopMmanbHoe pacnpeneneHue Kak HI€aTbHO CHUMMETPUYHOE OTHOCHTEIBHO CPEIHETO;
HyJIeBasi ~aCUMMETpPUsi  HOPMAJIbHOI'O  paclpelesieHus, OTpPULIATENIbHAs ~ aCUMMETpUs,
MOJIOKUTEIbHAS ACUMMETPHUsI, DIKCIIECC KaK CMOco0 KOJIMYECTBEHHOW OIICHKHM TEHJICHIIUU
CO3JaBaTh 3HAYEHMs, Jajekue OT cpeaHero. JlmanmazoH =+1 OT HyJneBOW acUMMETpUU
HOPMAJIbHOI'O paclpeiesieHus M 3Kcliece B mpenenax =+l oT 3Kcuecca HOPMaJIbHOTO
pacnpeneneHus Kak KpUTepUr JOCTATOYHOM HOPMAIbHOCTHU ISl MapaMETPUUYECKHUX TECTOB.

Kosppuyuénm — acummempuu  (AS) B  TEOPUH  BEPOSITHOCTEH —  BEIMYHHA,
XapakTepU3ylollas aCUMMETPUIO PACIpENesICHUs] JaHHOM CIIy4allHOW BENWYUHBI. AHTIUNACKUI
cratuctuk K. [IMpcOH HAa OCHOBE Pa3sHOCTH MEXIY CPEIHEU BEIMYMHOW M MOAOW MPEII0KHI

MMoKa3aTrejib aCUMMCTPUU:
x—Mo
ASH = P

rae X, — cpenusis apudmerndeckas, Mo — Moja, o (S) — CTaHAapTHOE OTKIOHEHHE.

[Tpu cuMMeTpUYHOM pacipeaeIeHUH OTHOCUTENIbHO MaTeMaTHueckoro oxxuganus As = 0.

Kosghgpuyuénm skcyécca (k0d3PpPUIUEHT OCTPOBEPIIMHHOCTH ) MOKA3bIBAET, HACKOJIBKO
HEOOBIYHO BBICOK M 3a0CTPEH WJIM, Hao0OpOT, HU30K M 3aKpYyIJIeH MUK pacupeiencHus. Y
pacnpeneseHus ¢ MOJI0KUTEIbHBIM IKCIIECCOM BBICOKHI, 320CTPEHHBIN MUK, a y paclpeesIeHus
C OTpPULATENBHBIM DJKCIIECCOM HHM3KMH, IMOJOTHH MHUK. Y UACAIBHOIO HOPMAJIBHOTO
pacnpeneneHus HyJeBoil 3Kkciecc.

OcHoGnble noHAmMuUA membl: HyJIEBas acCUMMETpHUs, OTpHULATEIbHAs ACHUMMETpPHS,
MOJIOKUTEIbHAST aCUMMETPHS; HYJIEBOM AKCIECC, MOJOXKUTENbHBIN AIKCIECC, OTpULIaTEIbHBIN
JKCILECC.

Bonpocul ona camokonmpons:

1. B xakom cirydae K03(ppuIMeHT acCHMMETPHUH PaBEeH HYI0?

2. KakoB O0yneTr koapGuueHT acCHMMETPHUH, €CIIU MPaBblii XBOCT paclpeleleHUsl ITHHHEe
J€BOro?

3. KakoB Oyner ko PuimeHT acCuMMeTpHH, €CII JIEBbIN XBOCT paclpee/ICHHs] TITHHHEE
npasoro?



4. qTO 0O3HA4YaACT HAJIMYHUC ITOJIOXKUTCIBbHOT O BKCI_ICCCﬂ?

5. O yem CBUIETENLCTBYET HYJIEBOH dKcIecc?

6. Mmeetcst 1 cXOACTBO (PAKTUYECKOTO PACIPESIICHUS ¢ HOPMAILHBIM, €CITU MMOKa3aTeH
ACMMMETPHUH U DKCIIECCa HE MPEBBIMIAIOT =1 OT HYJIEBBIX 3HAUCHUA?

Jlureparypa: [1], [2], [3].

Ipakxmuueckoe 3anamue: Xapaxmepucmuxka acummempuu u sxcyecca.

3amanwue 1. onpenenenre KodGPuUIMeHTa aCHMMETPHUH.

[To nanubiM Tabaue! 1.2 paccunTaiite K03 unuent acummerpun [Tupcona

JlaiiTe xapaKTepuCTUKy CUMMETPHUYHOCTH PACCUUTAHHOTO PaCIPEICIICHUS.

3ananue 2. onpeieieHne dKCIecca.

[To nanubiM Tabnuibl 1.2 paccuuTaiiTe HKCUECC, MONBb3YSICh CTATUCTUYECKUMH (PYHKIIMSIMU
B Excel, u cnenaiite BEIBOSI.

Ha ocHOBaHMM paccUMTaHHBIX CpelHed apru(pMETHUECKOH, CTaHIApPTHOIO OTKJIOHEHUS,
MO/IbI, TIOKA3aTeNIel aCHMMETPUH U SKCIecca JaiTe XapaKTePUCTUKY THITA PACHIPEICTICHHS.

Jlureparypa: [1], [2], [3].

Tema 6: CrarucTuyeckasi ommoOKa (oIHMOKA penpe3eHTATHBHOCTH BbIOOPOYHBIX
napamMeTpoB)

Jlexyus

Br10opouHbBIe OIIEHKH MapaMeTpOB reHepaTbHOW COBOKYMHOCTH. CTaTHCTUYECKas OINOKa
napameTpa (ommbKa penpe3eHTaTUBHOCTH BBIOOPOUYHBIX MapaMeTpoB). OmuOKka CTaHIapTHOIO
otkiioHeHus. Omuoka ko3 dunmenta Bapuanun. Pacaér ommoOoK.

Omauuus 3HauveHuli 8b100POYHLIX NAPAMEMPO8 OM 2eHEPATbHbIX HA3bIBAIOMCA OUUOKOLL
PENnpe3eHmMamueHocmuy OaHHO20 napamempad, WM Npocto (craTucThueckoil) ommoOkou. [Ipu
YBEJIMUYCHUU 00beMa BBHIOOPKH OLIMOKH PENpPE3CHTATHBHOCTH CTPEMATCS K HyIo (CiaeacTBue
3aKoHa OOJbIIKX YKcen). UMCICHHO BBIPaKCHHBIC CTATUCTUYCCKHE OMIMOKK CITy)KaT MEpOil Tex
MIPEJIEIOB, B KOTOPBIX BEIOOPOYHBIE MMapaMeTpbl MOTYT OTKJIOHSATHCS OT 3HAYEHUN T€HEepallbHbIX
napaMeTpoB.

Benmnunnaa ommbku (M) Tem Goibline, yeM OObIIE BapbUpOBaHHE MpH3HAaKa (S) M 4YeM
MeHbIe BeIOOpKa (N). OmmoOKy penpe3eHTaTUBHOCTH MMEIOT BCE CTATHCTHYECKUE MapaMeTphl,
paccuuTaHHble 1O BbIOOpKe. [l MPaKkTUKM CTaTUCTUYECKOTO OILIGHHWBAaHUSA pa3pabOTaHBI
crenuaibHble POPMYIIHI.

J171st HOpMaTbHOTO pacpeIeIICHNUS:

S

omuOKa cpeaHen my =—,
p s M ﬁ’
S
OIIMOKa CTAaHIAPTHOTO OTKJIOHEHHUST Mg = Nord
cv
omuOka Kko3pHUIMeHTa Bapuau ~ Mgy = NeT

OcHogHble NOHAMUSA MeMbl:

Ommbka cpenHell, ommOKa CTAHAAPTHOTO OTKJIOHEHHMs, OLIMOKa Kod(pQHUIMEeHTa
BapUaIiHy.

Bonpocwi 015 camokonmpons:

UTo 03HaUaET MOHATUE «OUTHOKA BHIOOPKH»?

Yo 03HAYAET MOHATHE «OIINOKA PETUCTpALIN»?

OT 4ero 3aBHCUT BETMYMHA ONIMOKU PENPEe3eHTaTHBHOCTH?

Kak Ha3pIBalOT OTIMYKE 3HAUECHHH BEIOOPOYHBIX MTAPAMETPOB OT FeHEPATIbHBIX ?

OT KakMX OCHOBHBIX TIOKa3aTeleld 3aBUCHT BEIWYMHA OMMHMOKH BHIOOPOYHOTO
HaOmoneHus?

Jluteparypa: [1], [2].



Ilpakxmuueckoe 3anamue; pacuem ouuO0OK

Bonpocwt ons obcysrcoenus:

1. Omubka cpenHeit apuMeTHIecKoi.

2. OmunbKa CTaHJAPTHOTO OTKJIOHEHUS.

3. Ommbka ko3 dumnrenTa BapuaIum.

3aganue:

[To manHbM Tabnunbl 1.2 (Tema 1) paccuuraiite cpeiHIOW U OmMOKY cpenHeir (M + m),
CTaHJapTHOE OTKJIOHEHHE W OIIMOKY CTaHIapTHOro OTKJIOHeHHs (S £ mg), koadduimeHt
Bapuanuu 1 omuoKy ko3 purmenta Bapuanuu (CV + mey).

Xon paboThI:

1). OnpenensieM CpeiHIO apu(PMETHUECKYIO, CTaHAAPTHOES OTKIIOHCHHUE U KO3 HUIIUCHT
BapUaIiH.

2). OnpenenseM omuoOKy cpenHei apudmerndeckoit (X nmu M):

Ecnu n>30, To nenum Ha n

mf:i' 9

Bl

Ecnu n<30, To neauMm Ha n—1

10

3). OmnpenenseM OIMMUOKY CpEIHEr0 KBaIPAaTHYHOIO OTKJIOHEHHS S (CTaHIapTHOTO
OTKJIOHEHHUS):

N
ms =1 11
4). Onpenensiem omuoOKy ko3 duruenta sapuanuu CV:
cv
Mey = \/T_n 12

BborurciieHus: MOYKHO YCKOPHTD, HCIIONB3Ysl ctatuctudeckue Gynkmuuu B Excel.
Jluteparypa: [1], [2].

llpaxmuueckoe 3ansamue

3agaHue:

I[To pe3ynbratam 15 mpomepos: 12, 14, 13, 16, 11, 9, 13, 15, 15, 11, 14, 14, 10, 12, 17

OTIpeNIeNIUTh OIMOKY CpeqHel apu(MeTHdecKoil, omnOKy CTaHIApPTHOTO OTKIOHEHMS U
omnoKy ko3¢ puirenTa Bapualnu.

CraenaTh BBIBOJI M 0XapaKTEPU30BATh CTETIEHb OJHOPOJIHOCTH BBIOOPKH.

3amaunue 2

OTBeTUTH MMCHMEHHO Ha CJIEAYIOIINE BOIIPOCHL:

1. Yto o3HAYaeT MOHATHE «OUTNOKA BHIOOPKI»?

2. UTO 03HaYyaeT MOHATHE «OIINOKA PErUCTPALIUI»?

3. OT 4yero 3aBHCUT BeTMYMHA OMIMOKU PENpe3eHTaTHBHOCTH?

4. Kak Ha3bpIBalOT OTIMYUE 3HAYCHUH BEIOOPOYHBIX TApaMETPOB OT FeHEePaTbHBIX?

5. OT KakMX OCHOBHBIX IIOKa3aTeled 3aBUCUT BeJIMYMHA OIIMOKM BBIOOPOYHOTO
HaOmroaeHus?

Jluteparypa: [1], [2].

Tema 7: JloBepuresbHbIii HHTEPBaJL. OnpeneneHue TOYHOCTH ONbITA. ONTHMAIbHBII
00beM BBIOOPKH.

Jlexyust

[TogurHeHre BBIOOPOYHBIX CpPEAHUX (KaK CIy4alHBIX BEIMYUH) HOPMAJIbHOMY 3aKOHY,
0607bMHCTBO U3 HUX (95%) HaxoauTcs MOOIM30CTH OT Te€HEPAIbHON CpeiHe — B JHana3oHe
Mrey. = 1,96m (mpuGmuxenHo =+2m). MHTepBanmbHas oOllEHKa TE€HEPAIbHOTO Mapamerpa.
JloBepuTenbHbIl MHTEpBaJI i1 BbIOPAHHOTO YpPOBHS 3HAUMMOCTH. OrlpenereHHe TOYHOCTH
onbiTa. OTHOCHUTENbHAs OMIMOKAa H3MEPEHUH — «IOKa3aTelb TOYHOCTH ombiTay. O0beM
YCIIOBHOM BBIOOPKU AJ1s1 00€CneYeHHs XOpoIlei TOYHOCTH.



[TapameTpsl reHepaIbHON COBOKYITHOCTH ITPAKTUYECKH BCET/AA OCTAKOTCSI HEU3BECTHBIMU, O
HUX CYAAT 10 BBIOOPOYHBIM OLIEHKaM, UCHOJAb3ysd sl OTOr0 3HAuYeHHs OLIMOOK
penpe3eHTaTUBHOCTH. TeopeTHuecKue MCCle0BaHMs MOBEACHHUS BBHIOOPOUYHBIX CPEIHHX (Kak
CJlydaliHbIX BEJIMUYMH) OKA3aJi, YTO OHU MOAUYUHSIOTCS HOPMAJIBHOMY 3aKOHY, OOJIBIIMHCTBO U3

HUX (95%) HaxomuTCs MOOJIM30CTH OT TeHEpalTbHOW cpenHedl — B amamasone M, £ 1,96m
(mpHOIMKEHHO £2M).
[TosTOMy MOXXHO JesiaTh OOpaTHOE 3aKIIOUYEHHE — TIeHepalibHas CPEIHSAsS HAXOIUTCS B

auanasone Mg, £ 1.96M, T. €. mpenckasbiBaTh IIUPUHY MHTEPBANla, B KOTOPOM 3aKIIIOYEH
reHepalbHbI IIapaMeTp, [aBaTh HWHTEPBAJIbHYIO OLEHKY TIEHepajJbHOMY napaMmerpy. B
COOTBETCTBUHM C 3aKOHOM HOPMAJbHOIO pACIpeleseHUs] MOXXHO OXHUAATh, YTO Te€HEepaIbHBIN
napameTp (UCTUHHOE 3HAYE€HHUE) OKaXeTCsl B MHTepBaie or M — tm 1o M + tm, rae m — ommnoka
cpennert apudmerndeckoint, t — kBaHTHIB pacupenencHuss CtproaeHTa (Tadn. 6I1) mpu naHHOM
ypucie creneneit ceooowl (df ) u ypoBHe 3HaunmocTu (00bruHO o = 0,05).

CrnepoBarenbHO, C BEPOSTHOCTBIO P MOXKHO OXHIaTh, YTO TeHepalbHAs CPEIHSS
HaXOJUTCS B JOBEPUTEILHOM HHTEpBajie M + tm, MOCTPOEHHOM BOKPYI BHIOOPOYHOW cpenHen
apudmernueckor M.

Josepumenvrulii unmepean — UHMEPBAL 3HAYEHUL U3YYAEMO20 NPUSHAKA, 8 KOMOPOM C
MO U UHOU 8eposmHocmbvlo P Haxooumcs 3Hauenue 2enepanivbHo2o napamempa.

OnpeneneHue TOYHOCTH OMNbITa. B IpakTUKe aHanu3a MCIONb3YETCS OTHOCHUTENIbHAs
omrOKa U3MEepEeHUH — «I10Ka3aTeab TOYHOCTH OMbITa» — OTHOIIEHUE OIKUOKU CpeiHel K caMoi

o o m 0
cpenHelt apudMeTnyecKoid, BRIpaKEHHOE B IMPOICHTAX: £ = 7 X 100%.

TouHOCTH cuMTaeTcst XOpolIeH, eciu € MeHble 3%, U yAOBIETBOPUTENBHOM Npu 3 < € <
5%. Nnave npuxoaurcsa coOuparb JOMOIHUTEIbHBIA MaTepUal.

OntumanbHbIi 00beM BbIOOpKU. B nccienoBanusx 4yacTo 3apaHee TpeOyeTcsl yCTaHOBUTH
YHCI0 HaONIONEHUH, AOCTaTOYHOE ISl MOJyYEHHsI PENpe3eHTaTUBHBIX OLIEHOK T'eHEepabHOU
COBOKYNHOCTH. Jl7s1 HENMpepbIBHBIX IPU3HAKOB METOJ COCTOUT B TOM, YTOOBI, HCIIOJIB3YS
U3BECTHBIE COOTHOIIEHUS MEXJy CpeAHEW, CTaHIapTHBIM OTKJIOHEHHEM, OLIMOKON cpelHeH,
IUIOTHOCTBIO BEPOSITHOCTH pacnpeaeneHus CThlOAEHTa, HAMTH YHUCIO CTerneHell cBOOOJbI,
COOTBETCTBYIOLIEE TOBEPUTEIILHOMY MHTEPBALY I CpeJHEN py ypoBHE 3HauumocTtH o = 0,05.
OO0beM BBIOOPKH, AOCTATOUHOW JI MOJYYEHHUS pe3ysbTaTa 3aJaHHOM TOYHOCTH, HaXOJAT IO

. _ txXCV 2 .
dopmyne: n = (?) , TIe N — o0BbeM BBIOOPKH, KBAHTWIb pacnpeaeicHus CThrogeHTa

(tabmuma 611 B [2]) npu manHOM umciie creneneidl cBo6oasl (df=n—1) u ypoBHE 3HAUUMOCTH
(o6brar0 o = 0,05); CV — mpubnusutenpHoe 3HaueHue koddduimenta Bapuanuu (%); € —
IUIaHUpyeMasi TOYHOCTb OIleHKH (morperHocTty) (%).

OcHhosHble noHAmuUsA membl.

JloBepHUTEeNbHBI HMHTEPBaJ, YPOBEHb 3HAYMMOCTH, OIPEACICHHE TOYHOCTH OIIBITA,
ONTUMAJIbHBIA 00BEM BBIOOPKH.

Bonpocul ona camokonmpons

1. OxapakrepusyiiTe oTHOIIEHHE BEBIOOPOUHON CpeHEN K TeHepalbHOM cpeiHEl.

2. UTO 03HaYaeT MOHATHE «MHTEPBAJIbHAS OIIEHKA TE€HEPATHHOTO TapamMeTpa»?

3. Kak onpenensiercst 1oBepUTENbHBIA HHTEPBAJ 7151 BBIOPAHHOT'O YPOBHS 3HAUUMOCTH ?

4. Kak pacCUMTHIBAE€TCS OTHOCHUTENIbHAS OMIMOKAa M3MEPEHHH — «II0Ka3aTellb TOYHOCTH
OTIBITa»?

5. Kak ompenennts 00beM YCIIOBHOW BBRIOOPKH JIJIsl 00€CTIEUEHHS XOPOIIeH TOUHOCTH ?

Jluteparypa: [1], [2].

IIpakxmuueckoe 3anamue: 008epumenbHblil UHMEPEAIL.
IMo nanueiM Tabmunel 7.1 paccuutats M (X), M u s. 3nauenme kputepus CTbIOfEHTA
onpenenuth 1o Tabdmume 6I1 [2]: mis yposHs 3naunmoctd o = 0,05 HaiiTk 3Havenue t U maTh
UHMEPBANbHYIO OYeHKy TEeHepAIbHOMY MapamerTpy : M +tm



Tabmuua 7.1 — JlnrHa pakOBUHBI MOJUTIOCKA, MM

n Xi n X n Xi n Xi n Xi
1 86 11 87,5 21 93,4 31 97,3 41 9
2 86,5 12 88,6 22 89,9 32 88 42 94,5
3 85 13 88,7 23 90 33 89,5 43 89,2
4 85,5 14 88,7 24 90 34 93,1 44 88,5
5 87 15 95,5 25 90,4 35 93,3 45 92
6 91,6 16 92,1 26 90,5 36 94,4
7 88 17 92,3 27 89,7 37 89,9
8 87,4 18 90,5 28 89,8 38 93,7
9 96 19 90,5 29 91 39 94
10 87,5 20 89,9 30 96,8 40 94,1
3amanue

AHaJOTUYHBIM 00pa30M PaCCUYUTANTE JOBEPUTEIIBHBIN HHTEPBAI IS
1. crapgapTHOro OTKJIOHEHH (S £ tmS),

2. koapduuenta Bapuarmu (CV £ tmCV).

Crenatb BBIBOJI,.

Jluteparypa: [1], [2].

Ilpaxmuueckoe 3ausmue: onpedeieHue MmoyHOCMuY Onblmd.

OTtHOcHTENbHAS OMNOKA U3MEPCHHI — «TI0KA3aTelIb TOYHOCTH +O0TIBITa» — OTHOIICHHE
OLIMOKK CpeHEN K caMoil cpellHel apu(MeTHUECKOM, BBIPAKEHHOE B IMTPOICHTAX !

£ = g - 100% (14)

YeM TOuHEe ompeieicHa CpeAHss, TeM MeHblne OyneT & u Haobopor. TOYHOCTH
cuMTaeTcs Xopoiei, eciu ¢ MeHbme 3%, u ynoBierBopurenbHor nmpu 3 < & < 5%. Inaue
NpUIETCsS COOMpaTh JOMOJHUTEIBHBIH MaTepuall.

[To pmanwbiM Tabmun 1.2, 2.1 u 7.1 ompenenuTs CyHIECTBYET JiM HEOOXOAUMOCTb
JOTIOTHUTEIIFHOTO cOOpa MaTepHaoB.

Jluteparypa: [1], [2].

Ilpakmuueckoe 3ansmue: ONMUMANbHBIL 00beM 6blOOPKU Ol 0becneueHus xopouiel
MOYHOCU.

3agaHue

[To nanubiM Tabnui 1.2, 2.1 u 7.1 paccuntath 00beM YCIOBHON BBIOOPKH, HEOOXOAMMBIN
Juis obecrieyeHust Xopoied ToyHocTH € = 3% Uit ypoBHs 3HauummoctH o = 0,05 m s
koaddurmenta Bapuanuu CV < 10% (3Hauenus xkoddduirieHTa Bapualyy, He BBIXOISIINE 32
npeznens! 10%, NPpUHIATO CYUTATh HOPMATbHBIMHU).

JlenaeM BbIBOJ 00 ONTHMaIbHOCTH 00BEMA BHIOOPKH.

Jluteparypa: [1], [2].

Tema 8: CpaBHenne cpenHux BeJu4yuH. Kpurepuu cpaBHeHusi (paccuMTaHa Ha JABa
3aHATHSA).

Jlexyust

B TepMuHax cTaTUCTHKU OTJIMYUS MEXIY CPEAHUMHU MOTYT UMETh JIBa IPOTHUBOIIOIOKHBIX
HMCTOYHHKA:

1. 06e BBIOOPKH B3ATHI U3 OJIHOM TreHepaTbHOW COBOKYITHOCTH, HO CpPEHUE OTIHYAIOTCS B
CHJTY OIIMOKYU PETpPe3eHTAaTUBHOCTH.

2. BBIOOPKH B3ATHI U3 Pa3HBIX T€HEPATHHBIX COBOKYITHOCTEH, OTIIMYNE CPEIHUX BHI3BAHO B
OCHOBHOM JICWCTBHEM Pa3HBIX JOMUHUPYIOMNX (HAaKTOPOB (a TAKKE U CIIYJaiTHO).

Craructudeckast 3a/1a4ya COCTOUT B TOM, YTOOBI CIeTIaTh 0OOCHOBAHHBIM BBHIOOD.

Jns MCKITIOYEHUsS YYKEPOJHBIX («BBICKAaKHMBAIOIIMX») BAapUAaHT TPUMEHSIOT 3aKOH




HOPMAJTBHOTO PaCHpeIeICHHs: B JHUANa30He YEThIPeX CTaHIApTHBIX OTKIOHeHud, M + 1.96-S,
OTKJIOHEHUE BAPHAHT OT CPEIHEH MPOUCXOAUT 10 CIyYalHBIM MPUYMHAM; 32 TPAHHUIIAMHU 3TOTO
Jaria3oHa JIeKaTr Ty KepOIHbIC JIUIsl TaHHOW BHIOOPKU 3HAYCHHSL.

Cpasnenue pasnuuusi cpeonux. JIns omnpeneneHHs JOCTOBEPHOCTH pa3IMUUs CPEIHUX
BEJIMYMH WCTIONB3YIOT t-kKputepuil CThIOJEHTa TPH CPAaBHCHUU HE3aBUCUMBIX BBIOOPOK U
CpaBHEHHMH CBSI3aHHBIX COBOKYITHOCTEH (Hampumep, 0 M TOCJe BO3JCHCTBHS), B TOM YHUCIIE
U3MEHUYUBOCTH KOA((DUIIMEHTOB BapuaIuu 1o Gopmyiie:

AA

=T ~laan
Jmi +m2
PaszHocTh cpemHux Oepyr mo Monynmo 0e3 ydera 3Haka. IlonmydeHHOE 3TUM CHOCOOOM

3HaueHue Kputepus t CrblofieHTa CpaBHUBAIOT C TaOJUYHBIM MpPH BBIOPAHHOM YPOBHE
3HauuMocTH (00braHO it o = 0,05) u uncie creneHeit cBo0oAbI (00beMbI BEIOOPOK 0e3 uuciia
orpanuyenuii, df = nl + n2 — 2). Pe3ynbTaTroM Takoro CpaBHEHHUS JOJDKCH CTaTh OJUH U3 IBYX
BapHaHTOB CJIEAYIOLIEr0 CTAaTUCTUYECKOrO BbIBOJAA. Eciam mosiydeHHOe 3HaueHue (BeJIMYMHa)
KpuTepus 00Jblile TabJIUYHOTO, 3HAUUT, Pa3IuuMs MEXAY MmapaMeTpaMu IpH 3alaHHOM YPOBHE
3HAYMMOCTH M YCTAHOBJICHHOM YHCJIE CTENeHE cBOOOIBI AOCTOBEpHBI. Eciu ke moiydeHHas
BEJIMYMHA KpUTEpHs MEHbIIEe TaOJIMYHOM, TO MpPU JAHHOM YPOBHE 3HAYMMOCTH U YHUCIE
CTENEeHEW CBOOOIbI PA3INYUSI MEXTY ITapaMeTpaMu HEI0CTOBEPHBI.

Koadduimentsl Bapuaiuu Takke MOXHO HCIOJIB30BaTh ISl CPAaBHEHUS W3MEHUYHUBOCTH
pa3HbIX ToKa3atenel. J[0CTOBEpHOCTh OTIMYU KOA((DHUIIMEHTOB OIICHWBACTCS C ITOMOIIBIO

kputepusa CTbrozieHTa o popmyie:
CVl - CVZ

m ~t(0,05; n1+n2-2)

rae CVy, CVau my, My — 3HaYeHHUS ¥ OMIMOKHA KO3(DPUITMEHTOB BapHaIiy.

BbIBOI 0 TOCTOBEPHOCTH OTIMYHIA JEIIACTCS B TOM CIIy4ae, €ClIM PaCCYMTAHHOE 3HAUCHUE
MPEBBICUT TaOIMYHOE TIPU 33JJaHHOM ypoBHE 3HauuMocTu a = 0,05 u uucie creneHei cBOOOAbI
df =nl+n2-2.

B cinydyae mpuMeHeHus IBYXBBIOOPOUHOTO KpUTEPHsl Uil HE3aBHCUMBIX BBIOOPOK TaKxke
HEOOXOUMO COOJIFOJICHUE YCJIOBUS paBEeHCTBA jaucriepcuit. Hamboiiee TOYHBIM METOJIOM
ompezieNieHus: JOCTOBEPHOCTH Pa3IUYHil MKy BHIOOPOUYHBIMU TUCTIEPCUSIMH CITY>KUT KPUTEPU
F ®umepa B popme oTHOMmIEHUS nucniepcuii (0oblliee 3Ha4eHUE JOJKHO CTOATh B YHCIUTEIE):

t =

2
F= i—:z~F(a, daf1, df2)

rne S;>S,, dfl=n;—1,df2=n, - 1.

Ecnu nonyyennas BenuunHa F Gosble TaOIMYHOrO 3HAYEHUS IMPU NPUHATOM YpPOBHE
snaunmocTu (tabu. 711 ans o = 0,05 u ta6n. 811 mis o = 0,01 B [2]) u umcne creneHel cBOOOIbI
(df; u dfy), To pasznuune MeXAy AUCTIEPCHSIMH TPU3HACTCS TOCTOBEPHBIM; €CII OHA MEHBIIIE, TO
pPacxXoXk/I€HUE MEXAY HUMH MOXET CUMTAThCS HECYLIECTBEHHBIM, CIy4dallHbIM, T. €. HyJeBas
TUIIOTE3a HE OTBEPraeTCsl.

OcHosHvle nonsamus

t-kputepuii CTbrO/IEHTa, paBEHCTBO qucnepcui, kpurepuii Gumepa.

Bonpocw 0na camoxonmpons

1. [Touemy Ba)XHO OIPENENINUTh, YTO JAHHOE Pa3IMUUe MEXAY BEIOOpKaMHU XapaKTepHO s
BCEU r€HEPAIIBHONW COBOKYITHOCTH?

2. Kakume Haubonee pacmpoCTpaHEHHbIE METOJAbI pPa3paboTaHbl I  ONpEeAeTICHUS
CTaTUCTUYECKOW 3HAYMMOCTH Pa3TINUHil?

3. Kakue craTMcTHUYECKHE KPUTEPUHU JTOCTOBEPHOCTH WJIM CIy4YaWHOCTH OTIUYMH camble
pacrnpocTpaHEeHHbIE?

4. Kakue XapaKTE€pUCTUKH HCIOJB3YIOT IPU CPAaBHEHWH IO YPOBHIO H3MEHYMBOCTHU
nokasaresneu?

5. Kak ¢popmynupyercs HyneBas runoresa’?



6. Ilpm cpaBHeHHMH BBIOOPOYHBIX MAPaMETPOB HOPMAIBHOTO M OHMHOMHAIHLHOTO
pacipeneneHnuid CIIoIb3yeTCs O/THA U Ta ke Gopmyma?
Jlureparypa: [1], [2].

Ilpakmuueckoe 3anamue: pacuém kpumepusi Cmvrooenma.

Bonpocul ons 06cyscoenus

1. Kak MOXHO OTJIMYUTH 3aKOHOMEPHOE OT CIIy4alHOro?

2. Kak MOXHO HCKIIIOUUTH YyKEPOJHbIE («BBICKAKMBAIOIINE)) BAPUAHTHI?

3. Ecnu nonyueHHas BeIMUMHA t-KpUTEpUsl MEHbLIE TaOJUYHOM, NOATBEPXKIACTCS HyJIeBas
runore3a’?

3amanue

OTnUuuTh 3aKOHOMEPHOE OT CIIY4alHOIO MOYKHO Ha OCHOBE 3aKOHOB IIOBEICHMS
CillyyallHOM BeNWYMHBL. [l UCKIIOUEHHMs YyKEepOIOHBIX («BBICKAKMBAIOIIMX)») BapHaHT
NPUMEHSETCS 3aKOH HOpMalibHOTO pactpezaencHus (M £ 1.96-S), 3a rpanuiaMu 3TOro Auana3oHa
JeKaT 4YyXKepoJIHble s JaHHOW BBIOOPKM 3HaueHHs. BpiOopouHble cpenHue HMET
HOpPMaJIbHOE paclpeleieHue, KPUTEePHd OTIMYHMS JBYX BBIOOPOYHBIX CpPEIHUX TaKKe
0a3upyercss Ha CBOMCTBaX HOPMAJIBHOIO pachpeneneHus: B rpaHunax Mg, £1,96-m (uam
npubIM3uTeNbHO Mog, = 2:M) BEIOOpOUHBIE CpeaHME apu(pMETHUECKHE OTIMYAIOTCS OT OOIIeH
(reHepasibHON) cpeqHel mo ciaydailHbIM npuuuHaM. [Ipu coGmroneHun 3Tux ycinoBuil pabouas
dopmyna st t KpuTepus OTIAMYUS CPETHUX OyAeT:

M-,

T "laan
Jmi-m;5

PasHocth cpemHux Oparh mo MOIydio, T. €. 0e3 ydera 3Haka. 3HaYeHHWe Kpurepus t
CrplofieHTa CpaBHUTH C TAOJIMYHBIM NPU BHIOPAHHOM YPOBHE 3HAUUMOCTH (OOBIUHO I o =
0,05) u umcie creneneit cBo00 I (00BEMBI BEIOOPOK 0€3 unciia orpannuenuii, df = ny +ny — 2).

Ecnu nonyuyeHHoe 3HadeHue (BelMYMHA) KpuTepus Oosblie TabauuHoro (tabmuua 6I1 B
[2]), 3HAuWT, pazIMUMs MEXAYy NapaMeTrpamMu Ipu 33JaHHOM YPOBHE 3HAUUMOCTH U
YCTQHOBJICHHOM YHCJIE CTelNeHed CBOOOJbl JOCTOBEPHBI, €CIM HET — TO pa3jiuyue
HEJI0CTOBEPHO.

3agaua 1. B mpouecce uccinenoBaHuil ObUIO YCTAHOBJIEHO, YTO y CTAPUKOB JIO JICUCHMS
WHCYIIMHOM CpeJIHEee COoJIep:kaHue OEeKOB B KpoBH cocTarisuio 81,04 + 1,7, a mocne jeueHuss —
79,33 + 1,6. Paccuurarp t-kputepuii CThIOJEHTAa U OINPENEIUTH BIUSHUE HHCYJIMHA Ha
cojiepaHue OCJIKOB B KPOBH.

3anaua 2. /{ng uzyuenus 3¢p(HeKTHBHOCTH HOBOT'O Iperapara jkese3a ObUId BbIOpaHbI JBe
TPYIIIBI TAIIMEHTOB C aHeMHUel. B mepBoii rpymme manueHTsl B TEYSHNUE IBYX HEIeTb MOTyJdaln
HOBBII Tpenapat, a BO BTOpoil rpynne — mnoayyanu rmiane6o. ITociae 3Toro 6bu10 mpoBeneHO
U3MEpeHHe YpOBHsS TreMorjoOuHa B mnepudepuyeckoil kpoBu. B mepBoil rpymme cpenHuit
ypoBeHb Temornobuna coctaBun 115,4+1,2 r/n, a Bo Bropoit — 103,7£2,3 r/n (naHHBIE
npenacraBieHsl B (¢opmare M + m), cpaBHUBaeMble COBOKYMHOCTHM HMEIOT HOpPMalbHOE
pactipenenenue. IIpu 3TOM YHCIEHHOCTh MepBOW rpynmbl cocraBuia 34, a Bropoit — 40
nanueHToB. HeoOXoammo caenmaTh BBIBOJ O CTATUCTUYECKOH 3HAYMMOCTH TIOJTYYEHHBIX
paznnuuii 1 3 PEeKTUBHOCTH HOBOTO Ipernapara >kesesa.

3anaua 3. MccrnenoBanack pagloakTUBHOCTh OOpa3lOB MOYBBI Ha JIBYX ydacTkax (TaOu.
8.1).

Tabmuma 8.1 — PagnoakTHBHOCTH 00pa3I[OB TOYBEI

MKP/gac n
Vuactok1l | 25| 21| 32| 28| 31| 20| 22| 26| 25| 27| 21| 32| 25| 24| 27| 14

VYaactox 2 | 25| 30| 32| 28| 32| 23| 22| 26| 25| 26| 24| 32| 25| 24 13




Ornpenenure, CyIECTBYET JIM JOCTOBEPHOE OTJIMUME B YPOBHE PATUOAKTUBHOCTU IMOYBBI
Ha 3THUX y4acTkKax?
Jlureparypa: [1], [2].

Ilpaxmuueckoe 3ansamue: pacuém kpumepus Quwepa.

Bonpocul ons 06cyscoenus

HauGosnee TOYHBIM METOJOM IS ONPEICICHUS JOCTOBEPHOCTH PA3IMYUN MEXIY
BBEIOOPOYHBIMU JHUCTICPCUSIMU SIBIIsICTCS KpuTepuit F @uiepa B ¢opMe OTHOIICHHS TUCTIEPCHIA
(GonbIIee 3HAYCHHUE TOTDKHO CTOSITH B YUCITUTEIIE):

2
F= z—ENF(a,dedfz) (16)

rae S > Sy, dff=ny — l,dfzznz— 1.

Ecnu nonyyennass BenuunHa F Gosbine TaOIMYHOTO 3HAYEHUS MPU TPUHITOM YPOBHE
saaunmMoctu (tabu. 711 mis oo = 0,05 u Tabm. 811 mis o = 0,01) u gucie creneneit cBodoab! (df; u
df;), To paznuume MeXIy MUCICPCHSIMU IPHU3HACTCS JIOCTOBEPHBIM; C€CIU OHA MEHbINE, TO
PacXOXKJIEHUE MEXKy HUMH MOXKET CUMTAThCS HECYIIECTBEHHBIM, CIIy4alWHBIM, T. €. HyJeBas
TUTIOTE3a HE OTBEPraeTcs.

Ilpumep. 1lpu cpaBHEHUH TO MOKA3aTENIO IJIOJOBHUTOCTH (YMCIO SMOPHOHOB HAa CaMKY)
JBYX MOMYJSUI KpacHOW IOJIEBKM C Pa3sHbIM YPOBHEM YHCIEHHOCTH (y IEpBOM, T'OPHOMH,
MOMYJISIIIMK TUIOTHOCTh HACENeHUs B J[Ba pas3a BbIIIE, YeM y PaBHUHHOW) OKa3aloch, YTO MPHU
OuYeHb OJIM3KHMX cpenHux apudmerudeckux (coorBerctBeHHO My = 5,8 u M, = 5,4), pasuuia
CTATUCTUYECKU HEJIOCTOBEPHA, CTAHIAPTHBIC OTKJIOHEHHUS 3HAYMTENIbHO pa3iaudaroTcs: S; = 1,82;
S2=0,52 (mpu ng = 27, n, = 12). Otcrona

F =St 3312
S2 70,2704

= 12,25 (17)

[Tony4yennoe 3uayenue kpurepus (F = 12,2) 6onwire Tabnmuunoro F (0,05; 26, 11) = 2,6,
CIIEIOBATENILHO, HYJIEBYIO TMIIOTE3Y O CIYYalHOCTH OTIUYUI MOKHO OTOPOCHTH, C/IEJIaB BBIBOJI
0 TOM, YTO TOKa3aTeIi W3MEHYUBOCTH IUIOJOBUTOCTH B PA3HBIX 10 YHUCICHHOCTH MOMYIISIHAIX
JOCTOBEPHO OTIMYAFOTCS.

3amanue

[To nmanHbIM TaOmuiel 8.1, ONpeneNuTe CTENEHb JOCTOBEPHOCTH PAa3IIUYUS MEXKIY
yuactkamu | u 2 mo kputepuro F ®wuimepa W TOATBEpAWTE WM OIMPOBEPTHUTE BBHIBOJI,
TIOJTYYCHHBIN C MCIIOJIb30BaHHeM Kputepus CThIOJICHTA.

Jluteparypa: [1], [2].

Pa3nes 2. Buabl ananu3a 1 QyHKIMOHAIbHbBIC 3ABHCHMOCTH.

Tema 9: KoppeasinnoHHbI aHAIN3

Jlexyust

VYcraHoBiieHue HampaBieHMs U (OPMBI CBS3M MEXJy IpH3HAKaMM M H3MEpEHUEe ee
TecHOThI. Koppensiius — 3To B3auMHas CBA3b (B3aUMHAas 3aBUCUMOCTD) ABYX IMPU3HAKOB MPHU UX
W3MEHUYUBOCTH, T. €. CONPSDKEHHOCTh MX Bapuauuu. Koppemnsius uMeeT MecTO B TeX Cllydasx,
KOrJia MPU3HAKK U3MEHSIOTCS HE aBTOHOMHO, a COINIACOBaHHO. (DYHKIIMOHAIBHOM Ha3bIBACTCS
OJIHO3HAYHAsl 3aBUCHUMOCTb MEXAY IEPEMEHHBIMU BEIWYUHAMHU, KOIZA OIPEACICHHOMY
3HAUEHUIO0 OJHOW (HE3aBMCHMOM) NEPEMEHHOM X, Ha3bIBA€MOW apryMEeHTOM, COOTBETCTBYET
oTpesieieHHOE 3HaUEHUE IPYTroi (3aBUCUMOI) IEPEeMEHHOH ), Ha3bIBaeMOU (pyHKIIHEH.

KoadduimenT koppensiun pacCUUTHIBAETCS TOIBKO JUIS JIUHEUHOU CBSI3H.

KoadduumeHt koppensiuu npu3BaH YUCIEHHO BBIPAXKaTh JOJIO CONPSDKEHHOW BapUaluu
JIBYX IPU3HAKOB B O0IIEH UX Bapualuu:

r = koBapuamuss _ Cxy _ X(Y—My)X(x—My)
= U3MEHYUBOCTh B \/CxXCy o JZ(Y_My)XZ(x_Mx)

rae CXy — XapaKkTepuCTHKa COMPSHKEHHON H3MEHUYUBOCTH MPU3HAKOB,
Cx u Cy — xapakTepucTHKa 00IIeH N3MEHIMBOCTH TIPU3HAKOB.




[TonmoxxurenpHas W OTPHUIATENBHAS KOPPENslUs U rpaduueckoe BBHIPAKEHHUE HX CBS3U.
KoadduumeHnt xoppersiiui Kak YHCICHHOE BBIPAKCHHE OJH COMPSDKEHHON BapHalliHl JIBYX
NpPU3HAKOB B 00mell mx Bapuauuu. KoppensuuoHHBIA aHan3, KOXPQPHUIMEHT KOPPEIsIHH,
ommoOka K0dpPUIMEHTa KOppeIanun, KodppuimeHT nerepMmuaanuu. KoppemsiuoHHbIi aHaIu3
UCIIOJIB3YETCS IPU JIUHEUHOU 3aBUCUMOCTH.

Jnst HeOONMbIIMX BBIOOPOK €ro MOXKHO OBICTPO HAWTH W NpH py4HOM cuere. Pabouas
dbopMyIa s pacueToB UMEET BUJI:

O . A Txy—Xxxyy)/n
Jexxcy J(sz G2, (52 V2

OcHo8Hble NOHAMUSL MEeMbL!

Koppensimusi, KoppensiuoOHHBINA aHAlIu3, MOJe KOPPEIsnud, KOIPPUIIUEHT KOPPEISInY,
(GyHKIMOHAIbHAS ~ 3aBUCHUMOCTh, OIMMOKa Kod(duimeHta Koppemsuu, KodhduimeHt
JIETCPMUHAIUY.

Bonpocwi 0 camoxonmpons:

1. JaiiTe onpeneneHne KOppesiuu.

2. YTo 03HaUYaeT COrIACOBAHHOCTh U3MEHEHUS TIPU3HAKORB?

3. Kak cooTHOCUTCS KOppEIsMOHHAsA U (PyHKIMOHAJIbHAS 3aBUCUMOCTh?

4. TlosicHuTe, KaK U3MEHSIFOTCS MPU3HAKHU MIPH TTOJIOKUTEIILHOW KOPPENISIUU U KaK — TIPU
OTPHUIATEIIEHON KOpPEIsInn?

5. Yro o3HayaeT KO3 OUIMEHT AETCPMUHALIUN?

Jluteparypa: [1], [2].

Ipaxmuueckoe 3ausmue: pacuém Kod¢huyuenma Koppersiyuu.

Bonpocwt ons ob6cyscoenus

1. KakoB nuarma3oH u3MeHEHHs KO3 PUIIEHTa KOPPEISInu?

2. Kaxkas cBs3b cuntaercs: GyHKINOHATIHHOMN?

3. HazoBuTe rpaHuiibl TECHOM (CHIIBLHOM), CPEHEH, CITa00i CBS3H.

4. IToyuemy HEOOX0MM pacy€T OMMUOKH KOA(PPHUIMEHTA KOPPEISALIUN?

5. [IpoBepka 3Haunmoctu ko3¢ unueHTa kpurepueMm CTbIOJCHTA.

6. Uto npezacraBiser coO0i 1mose KOppemnsiun?

7. 1o Buay KOppEIsLIMOHHOTO MOJIS MOKHO CYJUTh O HAJTMYUH UM OTCYTCTBUU CBSI3U U €€
Tume?

3ananue:
CocrtaBuTh TaOIUILY 711 PYYHOTO cueTa, (hopma mpuBeeHa HIXKE:

Tabmuua 9.1 — Anroputm 1 pacueTa KodpPHUIHEeHTa KOPPEISALUU BPyUHYIO
2 7

Ne X y X y Xy
1 34 4
2 4,2 5
3 5,2 15
4 4,0 12
5 6.1 24
6 7,0 41
7 7,4 37
8 8,2 50
9 10,0 61
2

a) Ilo Tabnuue paccuumTaTh KBaJApaTbl BapHaHT M WX MPOM3BEACHUS, a TAKKE CYMMBI
BapHaHT, KBaJpaToB U npousseneHuil. Ilo dopmyne 19 paccuntars ko3hGUIMEHT KOppensuun
r.

B npakTtuueckoi NeATenbHOCTH, KOT/Ia YMCIO KOPpEelIHpyeMbIX map mpusHakoB X u Y



HCBCJIHUKO, TO HpI/I OIICHKE 3aBUCHUMOCTHU Me)Kl[y IIoKa3arTrcjiisiMu I/ICHOHB3yeTCH CJIGILYIOH_IYIO
rpajaruio:

— @blcOKas CTENEHb CBA3M — 3HAaYeHHd Kod(dduumeHTa KOoppeimsiuud HAXOJUTCS B
npenenax ot 0,7 no 0,99;
— CpeoHsAs CTENEHb CBSI3M — 3HAUeHHsT KOX(pQHUIMEHTa KOPPENSIUH HAXOAWUTCS B

npenenax ot 0,5 no 0,69;

— cnabas CTENeHb CBS3M — 3HA4YCHUs Kod(pdHuIueHTa koppemsiuun Haxonutes ot 0,2 110
0,49.

OnpenenuTth CUITy CBSA3H pacCUMTaHHOTO Kod(duiinenTa I.

6) PaccuuTarh 1Mo 3TUM XK€ JaHHBIM BEIUYMHY KOIPPHUIUCHTA KOPPEISLUU B IPOrpamMme
Excel, ucnonesys pynkunto KOPPEJI u cpaBHUTE pe3ybTaThI.

B) Metoasl onpeneneHuss ko3 duirerTa Koppeasiuuu u Gopmyibl. BeraucieHue ommoku
K03 pHLIIEHTa KOPPEISALUH:

1-1%y
npu N<10 m=
n-2
1-12
npu n>10 m=—=
n-1
n>100 Loriy
npu =
p m n

BriOpats HyX)HYIO (OPMYITY 1 pacCUUTATh OLIHOKY.
r) [IpoBeputh 3HaUNMOCTh KO3 humenTa kpurepueM CTbIOEHTA!

r
t, =—
my

B Hamem npumepe i ypoBHs 3HaunMocTd o = 0,05 u umcia creneHe cBoboasr df = n—2
HaiiTh TaOnuuHoe 3HadyeHue Kpurepus CrprogeHta (tabauma 6I1 B [2]), cpaBHUTH ¢
paccuuTaHHOW BEJIMYMHOM T U cienaTh BBIBOJ O JOCTOBEPHOCTH CBSI3H.

n) IMoctpouts rpaduk 3aBucuMocTH (Tpaduk paccesHHs), NMOKa3aTh JUHUIO TPEHAA |
pUBECTU KOA(PPHUITUEHT TeTePMUHALIHI (RZ).

Jluteparypa: [1], [2].

Tema 10: Perpeccuonnslii anaaun3. Meroa naumensmmx kpaaparoB (MHK) (nexius
paccunTaHa Ha J1Ba 3aHATHUS).

Jlexyus

Perpeccus xak mMeTon onucaHus M3MEHEHUS (QYHKIMH B 3aBUCUMOCTH OT OJHOTO WIIU
HECKOJIbKUX apryMeHToB. Perpeccus B CcTaTHCTUKE MpUMEHsAETCS Ui 00O3Ha4YeHus
KOppESIIMOHHON 3aBUCUMOCTH. Ko3ppuimeHT koppensuuu ykKa3bIBaeT JMIIb Ha CTENEHb
(TECHOTY) CBSI3M B U3MEHUUBOCTH JIBYX MEPEMEHHBIX BEIWYHMH, HO HE MO3BOJISET CYJUTh O TOM,
KaK MEHSETCS O/IHa BeJIMYMHA [0 Mepe M3MeHeHus Jpyroid. OTBET Ha 3TOT BOIPOC JAET
BbIUHUCIIEHHE KO3((UIMEHTa PErpeccHM, IMOKa3bIBAIOLIEr0, HAa KaKyl BEJIMYMHY B CpPEIHEM
M3MEHSETCS OJMH MPHU3HAK NPU U3MEHEHHMH JIPYroro Ha €IUHUIly h3MepeHus. PerpeccnoHHbIN
aHalu3, B OTJIMYHME OT KOPPENIALMOHHOTO, M3ydaeT 3(PQEeKT BIUSHHUS OJHOrO IMpHU3HAKA Ha
JIpyroM, 3aBUCUMOCTh IpHU3HAKa OT (akropa, XapakTep BIMsSHHS (akTopa Ha mpusHak. Ero
OCHOBHBIE PE3YJIbTAThl TAKOBBI:

1. Tabnuiia AUCHIEPCHOHHOTO aHajdn3a, B KOTOPOM IMOKa3aHbl CHUJIa M JOCTOBEPHOCTH
BIIUSHUS HA MPU3HAK N3y4aeMoro ¢akTopa WiH Ipyroro mpu3Haka.

2. YpaBHEHHE perpeccuu, BrIpakaroliee IponopuuOHATIbHOCTh CONPSKEHHOTO N3MEHEHUS
MPU3HAKOB, TEHICHIIMM UX B3aUMOCBS3aHHOM M3MEHYMBOCTHU WM TUHAMUKHU.

3. OueHky 3HaYMMOCTH KO3(PPHUIIMEHTOB ypaBHEHUS PETPECCUU.

Perpeccnonnslii aHaaM3 METONWYECKHM OPHEHTHPOBAH OJHOCTOPOHHE — Ha HU3Yy4YEHHUE
3aBHCUMOCTH OJTHOTO MPHU3HAKA OT APYroro (3aBUCUMOCTD Y OT X WJIH, HAPOTUB, 3aBUCUMOCTH X
OT Y), XOTS MOXKET MPUMEHATHCI K CIIydasiM, Koraa (pakTHYecKH MMEETCsl B3auMO3aBHCHMOCTh
JIBYX NIEPEMEHHBIX.



Becy apceHanm cpencTB, NpPUMEHSEMBIX JUIS ONMHUCAHHS KOPPEISIMOHHBIX CBSI3EH,
COCTaBJISIET COJAEpXKAHHE PErpecCUOHHOr0 aHanu3a. J[as BBIpaKEHUSI PErpeccUuu CIyKaT
KOPPENSIUOHHBIC YPAaBHEHUS WM YPAaBHEHHS PETPECCHH, AMIMPHUECKUE WIH TEOPETUUYECKU
BBIUMCJICHHBIE PAJbI PErpeccud, MX TpaduKy, Ha3blBaeMble JUHUSMHU PErPEecCUHu, a TaKKe
KOO(QQHUIMEHTH JTHHEWHOW M HETMHEWHOW perpeccuu. YpaBHEHHE pErpecCHH BBIPAXKAeT
MPOMOPLUUOHAIEHOCTD COMPSKEHHOTO0 U3MEHEHUS MPU3HAKOB, TEHIACHIIMM UX B3aUMOCBSI3aHHOU
W3MEHUYUBOCTH VI TUHAMUKHU.

Meton Hanmenpimx kBaapaTtoB (MHK) kak crioco6 pacdera kodhPHUIIMEHTOB ypaBHEHHS
JauHeninou perpeccuu. Paccuntarh KO3((UIIMEHTHl YpaBHEHHUS PETPECCHUU MO3BOJSET METO.
HAaUMEHBIIUX KBaJIpaTOB, OCHOBHAS HJES KOTOPOTO COCTOMT B TOM, YTOOBI JIMHUS PErpeccuu
Opolia Ha HAaUMEHbUIEM YJaJeHHUH OT KaXKJIOW TOYKH, T. €. 4TOObl CyMMa KBaJpaToOB
paccTosHUM OT BCEX TOYEK J0 MNpsAMOM JuHUM Oblla HauMeHblieil. B marematmueckoit
CTaTUCTHKE IOKA3aHO, YTO IS Cllydash ABYMEPHOTO HOPMAJIbHOIO pPACHpeleNCHUs JIydllen
(3¢ pexTuBHOI, HECMEIIEHHOI U TIp.) TUHUEN, ONKUCHIBAIOIICH 3aBUCMOCTh OJTHOTO NMPU3HAKA OT
JIPYTOT0, MOXET OBITh TOJIBKO JTMHHS YaCTHBIX CPEAHHUX apU(PMETUUECKUX.

Ouenka 3HaunMocTH Ko3(dduiuenra perpeccun no kputeputo t Crbrogenrta. Pacuer
omunOKku KodduimeHTa perpeccun My. Henunelinas perpeccus Kak croco0 OMMCAHHS CBS3U
MPU3HAKOB, U3MEHSIOUIMXCA OO0 C pa3sHOM CKOPOCTHIO, JIMOO B pa3HbIX MacmiTtabax. Beibop
¢ynkumii g rpadgukoB  paccesHua.  [lombGop  GopMBI  3aBHCHMOCTH:  CTENIEHHAs,
SKCIIOHEHIIMANIbHAS, JIorapudMudeckas, nonuHoMuanbHas. KosdduumenT nerepMunanuu.

Ocnognbie nonssmusl

Perpeccusi, nuHeilHas perpeccusi, HeNMHEWHas (KpUBOJHMHEWHAas) perpeccusi, MeToj]
HaumeHbImx kBajapatoB (MHK), rpaduxu paccesHus, crenenHas GyHKIUS, SKCIIOHCHIIMATbHAS
byukuus, sorapubmudeckas — GyHKIUS, THOTUHOMHANbHAs  (QyHKUUA, Kod(hdUIHEHT
JeTePMHUHAIUH.

Bonpocul ona camoxonmpons

1. [aiiTe onpeneneHue perpeccum.

2. B kakux ciy4asx pacCUMTHIBAIOT JTUHEHHYIO PETPECCHIO?

3. Kakyto Bo3moxxHOCTh npenocrasisier MHK?

4. Kakoil Buj perpeccuu HCHOJB3YIOT MPU OMHCAHUU KOJMYECTBEHHOW CBS3H MEXKIY
pU3HAKaMU, U3MEHSIOLIMMHUCS JTMOO C pa3HOM CKOPOCTHIO, TUOO B pa3HbIX MacuITabax?

5. K kakoMmy BHUIy OTHOCSITCS TpaUKH, ONMCHIBAIOIINE 3aBUCUMOCTh OJJHOTO TIPU3HAKA OT
JIpyroro?

6. Kakumu pyHKIMSMH OMICHIBAIOTCS 3aBUCUMOCTH B HETMHEIHON perpeccun’?

7. Jaiite onpenenenue ko3 uuueHTa 1eTepMUHaINH.

Jluteparypa: [1], [2].

Ilpakxmuueckoe 3anamue: TUHENHAs pecPeccus.

Perpeccuonnslii aHanu3, B OTIMYME OT KOPPESIMOHHOTO, U3ydaeT 3((EeKT BIUSHUS
OJIHOTO MPU3HAKa Ha JPYroi, 3aBUCUMOCTh NMpH3HAaKa OT (PaKTopa, XapakTep BIUSHUS (pakTopa
Ha Npu3HakK. Perpeccus — H3MEHEHHE CpPEJHEr0 YpOBHS OJHOIO MpPU3HAKA MPU HU3MEHEHUU
JpyTroro.

Cyautb O TOM, KaKk MEHSIETCSl OJJHAa BEJIMYMHA IO MEpPEe M3MEHEHUs APYroil, Mo3BOJSET
K03 duuneHT perpeccur (&), MOKa3bIBAIOLINM, Ha KaKyl0 BEJIMYMHY B CPEeJHEM HM3MEHSETCs
onvH Tmpu3Hak (Y) mpu HM3MEHEHHHM JApyroro (X) Ha eauHUIly usMepeHus. Paccmorpum
IIPOCTEUIINHN CIydai, KOI1a apryMEHT OAWH. Y paBHCHUE JIMHUY JIMHEHHON PErpeCCU:

Y =a+bX

r7ie @ — CBOOOHBIN WieH, a napamerp b (koadduiment perpeccun) onpenenseT HaKIOH
JIMHUM PErPECCHH 10 OTHOILIEHUIO K OCSIM KOOPAUHAT.

3ananue 1

JlonycTum, MoNy4uiu 3MOUpUYecKue psiibl JaHHBIX X U Y U TpeOyercs BBIABUTH (popmy
3aBucuMOcTH. [0 Havana BeruucneHuii noctpouts B Excel mo mamapiM tabmuuer 10.1 rpaduk
3aBHCHUMOCTH ) OT X M MPOBECTH JIMHUIO TPEHJAa, BUAHO, YTO TOYKH JOBOJIBHO XOPOIIO



BBICTPANBAIOTCS B MPSAMYIO, HO U3-32 OIIMOOK U3MEPEHUI NMEIOTCSI OTKJIOHEHHS OT MPSIMOMA.

Ta6muma 10.1 — Pe3ynbTarhl H3MEepeHU UTMHBI (X) ¥ IMUPUHBI TAHIUP (1), CM

n X y

1 25 35,2
2 26 37,6
3 31 30
4 32 40
5 34 48,4
6 38 52,8
7 38 55,5
8 16 25
9 22 26,5
10 12 9,3

[Toctpouth rpaduk pacmpenencHus MO NEPBHYHBIM JaHHBIM, MPOBECTH JIMHUIO TPCHIA,
BCTaBUTh (POpMyJTy 3aBUCUMOCTH M KO3PUIMEHT anmpokcumanuu. [IpoaHann3upoBathb
PacCIOIOKEHNE TOYEK OTHOCUTEIBHO JIMHUU TPEH/A.

Jluteparypa: [1], [2].

Ilpaxmuueckoe 3ansamue: Bvipasnusanue smnupuyeckux psoos pecpeccuu

DOMIIUPUYECKHE JTaHHBIE BCErJa COepaT OLUIMOKY M3MEpEeHUN U BBIPABHMBAHHE PSIOB
HE0OXOaMMO ISl pacuéTa TEOPETUUECKUX 3HAaYeHUN (PYyHKIMU. BhipaBHMBaHUE TTPOU3BOAUTCS C
MOMOIIIbI0 MeToJa HauMeHbluX kBajapaToB (MHK). Metoa HauMeHbIINX KBaJIpaToB — METOJ
OIICHKM TapaMeTpOB MOJIEIM Ha OCHOBAaHHUMU DSKCIEPUMEHTAIBHBIX JIAaHHBIX, COJEPIKAIIUX
ciydaiiHbie omMOKH. B ocHOBe MeTo/a JexaT CIeAYIoNUe PacCyKACHU: MPU 3aMEHEe TOUHOTO
(HeW3BeCTHOr0)  MapamMeTrpa  MOJEIM  NPUOJM3UTEIbHBIM  3HAYEHUEM  HEO0OXO0JUMO
MUHHUMH3UPOBATh Pa3HULY MEXKIAY SKCHEPUMEHTAIbHbIMH JAHHBIMU M TEOPETUYECKUMU
(BBIYMCIIEHHBIMHU IIPU TIOMOILY [IPEITI0KEHHON MO/IENHN). DTO MO3BOJIIET PACCUUTATDH ITapaMETPhbI
Mozenu ¢ nomoibio MHK ¢ MUHMMaIIbHOM MTOTPETHOCTHIO.

Mepoii paznuubl B MHK cinyXuT cymma KBaapaTOB OTKJIOHEHHH JEHCTBHUTEIbHBIX
(9KCTIepUMEHTANIbHBIX) 3Ha4eHWil OT Teoperuyeckux. [lomydyenHele ¢ mnomompio MHK
napameTpbl MOJIEIN SIBIITIOTCSI HanboJiee BEpOSITHBIMH.

BripaBHMBaHUE PSIZIOB METOJAOM HAMMEHBIINX KBAAPAaTOB MPOU3BOIUM IO CIIETYIOIICH
cxeme (Taba. 10.2) ¢ ucnonp3zoBanueM qaHHbIX TaOmmier 10.1:

Tabmuuma 10.2 — ANTOpUTM pacdeTa BCIIOMOTATEIbHBIX BEIUYHH JUIS OMPEICICHUsI
K03 HUIMEHTOB JTMHEHHOH perpeccuu a u b

n X y | X Y Xy Y (y-Y)* | txm, | MinY | MaxY
1 25 | 35,2
2 26 | 37,6
3 31 30
4 32 40
5 34 | 48,4
6 38 | 52,8
7 38 | 55,5
8 16 25
9 22 | 26,5
10 12 9,3
>

M ?




1). Haiitu BcioMoraTebHbIC BETUUHUHBI:
Cx =2x?— (2x)?/n,

Cy =2y*— (2y)*/n,

Cxy =2(xy) — (Zx x Xy /n),

My =2y/n,

My = 2x/n.

2). Paccuurarp k03 durments! a u b:
a=Cxy/Cx,
b - My —a X Mx.

3). ITo popmyite 23 (y=a+bx) paccunutarh TeOpeTHUYECCKHE 3HAYEHNUS Y.

4). B nmporpamme Excel, ucnions3ys ¢pynkuuo KOPPEJI, Haiiti Benuuuny ko3¢ duireHTa
KOppesun I Mexay X v Y, a mo ¢popmyse 20 — ommbky koddduimenTa I.

5). B mporpamme Excel, ucnonesys ¢ynknuro CTAHJJOTKIJIOH.B Haiité BenmuuunHy
CTaHJIAPTHOIO OTKJIOHEHUS JJIsl X M Y U 1o popmyite 24 paccunTarh omuOKy kodddurmenra a.

S
—
ma—gxmr )

6). st mpoBepKH 3HAYMMOCTH KOd((QUIMEHTa pPEerpeccud HCIONb30BaTh KpUTEpHUil t
CrprozenTa no popmyiie 25:

st ypoBas 3HaunmMocTH o = 0,05 u yrcna creneneit cBo6oasl df =n — 2 HaiiTu TabnuuHOE
3HayeHne kputepus CtepiofeHTta {, CpaBHUTH C MOJYYCHHOH BEIMYMHOW WM CHIENaTh BBIBOJ O
CTaTUCTHUYECKOW 3HAYMMOCTH KO3((UIMEeHTa perpeccuu (a) U JOCTOBEPHOCTH €ro OTJIUYUS OT
HYJISL.

7). Paccuumrtarh [OBEpUTENBHYIO 30HY (MHTEpBal), B KOTOPOH C TOH HIM HMHON
BEPOSITHOCTBIO 3aKIIIOUYCHBI TEOpETHYECKUE cpenHue 3HaveHus Y. s storo B Tabmuie 611 [2]
HaiiTu 3HaueHus kpurepus CTbrofieHTa (HOPMUPOBAHHOE OTKJIOHEHHUE) JJIsl YPOBHS 3HAUUMOCTH
a =0.05, u yucna crenenei cBob6oaer df =N — 1 = 9 B Hamem citydae 310 coctaBuT 2,26.

Teopernueckue wucciae0BaHUA MOBENCHHUS BbIOOPOUYHBIX CpeIHUX (KaK ClIy4daiHbIX
BEJIMYMH) MTOKAa3aJM, YTO OHU MOAUYMHSIOTCS HOPMAJIBbHOMY 3aKOHY, OOJBIIMHCTBO U3 HUX (95%)
HaXOJUTCs OOJIM30CTH OT TeHEepabHOM cpeiHelt — B nuanasone M., + 1,96m (mpubinkeHHo
+2m).

3T0 00CTOATENLCTBO MO3BOJISIET JIeNIaTh 00PATHOE 3aKIIIOUEHHE — TeHepasibHas CPEIHsI
HAXOAUTCA B AUANa3’oHe M0, £1,96M, T. €. npeackasbiBaTh IUPUHY HMHTEPBaa, B KOTOPOM
3aKJIFOYEH FeHepaIbHBIN MapaMeTp U 1aTh MHTEPBAJIbHYIO OLIEHKY F€HEPAIbHOMY MapaMeTpy.

B cooTBeTcTBMM C 3aKOHOM HOPMAJIBHOTO pACIpEeNieHUs] MOXKHO OXHIAaTh, 4TO
reHepaibHbIN MapaMeTp (MICTUHHOE 3HAaUeHHUE) OKaykeTcsl B uHTepBane M + tm (dpopmyna 13)

[To nanHbpIM Tabmukl 10.2 HalTH TpaHUIly JOBEPUTEIBHOIO HHTEpBAJa:

BepxHasa: MaxY = Y; + txmy

HIDKHSSE: MInY =Y — txm,.

BennuuHbl KOppensiuuu U perpeccuy CYUTAIOTCS JOCTOBEPHBIMU, €CIIM OHHU MPEBBIIIAIOT
CBOM OIIMOKM B OTPENEICHHOE KOJMYECTBO pa3, 3aBHCAIINE OT pazMepa BoIOOpKH. Kpurepuun
JIOCTOBEPHOCTH CpPaBHUBAIOT CO CTaHAapTaMu 3HaueHU mno tabmune CrhloJeHTa yis
YCTaHOBJIEHHOI'O YKCJIa CTeNeHel cBOOOABI M MOPOra BEpOSITHOCTH 0€301IMO0UYHBIX TPOTHO30B.
Jluteparypa: [1], [2].

Tema 11. OgnodakTOpHBIA JMCIIEPCHOHHBIN AHAJIU3 KOJMYECTBEHHbIX NMPU3HAKOB
(JIeKIus paccurTaHa Ha JBa 3aHATHUSA).

Jlexyust

B mpakTtuueckoi JAeATENbHOCTH BO3HHKAeT HEOOXOAMMOCTh YCTAaHOBUTH BIIUSHHE
(GakTOpOB Ha PE3yJbTATHl BO3JIEUCTBH. PacCMOTpUM IHUCTIEPCUOHHBIN aHAIIN3, MPEIT0KEHHBIN
@umepom B 1920-x romax. Meron AUCHEPCMOHHOIO aHaIM3a 3aKJIIOYAETCs B PAaCWICHEHUU


http://economic-definition.com/Exchange_Terminology/Prognoz_Forecast__eto.html

oOmeld Bapuauuu (oOIIed JHUCIepcHH) HW3y4yaeMoro IpHU3HAaKa Ha COCTaBHbIE YacTH —
(bakTopUaIbHYyI0 TUCIEPCHUIO, OLEHUBAIOUIYI0O MEXKIPYIIOBYI0O HM3MEHUHMBOCTh U AUCIIEPCHIO,
00yCJIOBJICHHYIO OCTaJIbHBIMU HEOPTaHW30BAaHHBIMH (DAKTOpaMH (CIIy4aiiHYIO TUCTIEPCHIO).

CymHOCT, MeTOAa TUCIEPCHOHHOTO aHalli3a 3aKJII0YaeTcsi B H3MEPEHHU OTIIEIbHBIX
mucriepcuid (oOmiast, gaxkropuanbHas, OCTaTOYHAS), U JATbHEHIIEM OINpeNeIeHUN CHIIBI (I0IIH)
BIIUSHUS M3y4aeMbIX (DaKTOpOB (OLIEHKH POJIM KakI0ro u3 (hakTopos, JUOO0 MX COBMECTHOTO
BIIMSIHUS) HA PE3YJIbTAaTUBHBIN MPU3HAK.

JluciepcuOHHBIN aHAIM3 — O3TO CTAaTHUCTUYECKUII METOJ OLIEHKH CBSI3U MEXIY
(aKTOPHBIMH U PE3YJbTATUBHBIM NIPU3HAKAMH B PA3IIMYHBIX TPYIIAX, OTOOPAHHBINA CITydalHBIM
00pa3oM, OCHOBAaHHBIM Ha OIpeneieHUH pa3iuyuil (pa3HooOpa3usi) 3HaYeHHWH Mpu3HaKoB. B
OCHOBE JMCIIEPCHOHHOIO aHajlu3a JIeKUT aHAIW3 OTKJIOHEHHMH BCEX EIMHUIl HCCIeAyeMOu
COBOKYITHOCTH OT CpeIHero apudmernueckoro. B kauecTBe Mepbl OTKJIOHEHUH Oepercs
mucnepcus. OTKIOHEHUWs, BBI3BIBAGMBIC BO3jAcHcTBHEM (akTopHOro mpu3Haka ((akropa)
CPaBHHMBAIOTCS C BEIMYMHOW OTKJIOHEHUM, BHI3BIBAEMBIX CIy4allHBIMU O0OCTOsATENbCTBAMH. Eciu
OTKJIOHEHUS, BbI3bIBa€MbIe (DAKTOPHBIM TNPU3HAKOM, Oo0Jiee CYIIECTBEHHBI, YeM CIIydaiiHbIe
OTKJIOHEHHS], TO CUMTACTCS, UTO (PaKTOpP OKA3bIBAET CYIIECTBEHHOE BIUSHUE HA PE3yIbTaTUBHBIN
IpPU3HAK.

Bnusnue wu3ywaemoro Qaxrtopa oTpaxaer ¢dakTopuadbHas, WIM MEXIPYIIoBas,
TUCIEPCHS S%pam., @ BIUSHAE CIlydallHbIX HEOPTaHU30BAaHHBIX B JaHHOM HMCCIIEAOBAHUU IIPUYUH
— ciy4aiHas 87y, , WIA BHYTPUTPYIIIIOBAsi, OCTaTOYHAs JUCTIEPCHA S ocmam. .

OO6mas Bapuauus (CyMMa KBaJpaToB) MpPU3HAKA PacCUMTBIBAECTCS KaK CymMMa KBaJpaToB
OTKJIOHEHHUH BceX BapHaHT (Xj) oT obmei cpeaneii (M):

Coﬁu;. =X (Xi - M)2

QakTopuanbHas (MEXIpyIHnoBas, MEXKBBHIOOpPOUYHAs)) CyMMa KBaJpaTOB PACCUUTHIBACTCA
KaKk CyMMa KBaJpaTOB OTKJIOHEHHH 4YacTHbIX cpenHux (M) mis kaxmoir BeIOOpkH (Bcero K
BBIOOPOK) OT OOIIIEH CpeaHEeH:

Cpam. =2 (Mj — M)~

Ocraroynas (ciydaiiHas, BHYTPUTPYIIIIOBasi) CymMMa KBaJpaTOB €CTh CyMMa KBaJpaTOB

OTKJIOHEHHH BapHaHT KaXJ0i BBIOOPKH (Xi) OT cBoeit cpenueit (M;):
Ccnyu. =2 (Xi - ]\4])2

Cuna BausHUS (akTOpa Ompenensercss Kak JI0Jil YaCTHOW CyMMBbl KBaJpaToB B 00ILEM
BapbUPOBAHUU MPU3HAKA.

[TokazaTenb CUIIbI BIUSHUS U3y4aeMOoro (haKTOpUaIbHOTO (PaKTOpa COCTABIISIET:

nz(ﬁalcm. = C{])akm. / Co6u4.1
HEOPraHM30BAHHBIX (CIY4aHBIX): #Zepuy = CenulCopy; CyMMa STHX TIOKa3aTelNei,
€CTECTBEHHO, PaBHA €UHULE: 1 paim. + Noemu. = 1.

Pacuer nucnepcuii:

2 C(baKT.
®dakTopuanbHas AUCIEPCUs baxr, =
’ af pakr.
v 2 Ccnyq.
Crny4daifHast nucriepcus Senya. = 5—
dfcnyq.
J10CTOBEPHOCTH OIIEHOK BIHSHUS (DAKTOPOB OLIEHUBAIOT MO KpuTeputo duiepa (cM. TeMy
8):
2
_ StbaKT.
F=5—~Fa ar1, ar2)
CJIyd.

rae dfl =k — 1, df2 = n — k, k — gucno rpaganmii, N — oOIIKii 00BEM BCeX BHIOOPOK.

Jlanee mpoBepsieM HYJEBYIO THUIOTE3y: «BIHSHUE (PaKkTOpa Ha MPU3HAK OTCYTCTBYET).
BnusitHue cumraercst qOKa3aHHBIM, €CIM BEIMYMHA PACUSTHOTO KPUTEPHUS PaBHA WIIH IPEBHIIIACT
CBOC TaOJIMYHOE 3HAYCHHWE C MPHUHATBHIM YpoBHeM 3HauumocTu (oO0bruHO o = 0,05) (F
ompezensiercs mo tabn. 711 [2]).

Ocnogubie nousmusi. JUCTIEPCHOHHBIM aHanmu3, oOmmas aucrepcus, QaxTopuanbHas
JUCTICPCHS, OCTATOYHAS JTUCIICPCHSL.



Bonpocul ona camoxonmpons

1. B yeM 3akiro4aeTcsi CyIIHOCTh JUCIIEPCHOHHOTO aHalu3a?
2. JlaiiTe onpeneneHue oOIIeH TUCTIEPCHH.

3. aiiTe onpenenenue GakTOpHATbHOU TUCTIEPCHH.

4. JlaiiTe onpesieIeHUE OCTATOYHOM JIUCIIEPCHUU.
Jlureparypa: [1], [2].

Ilpaxmuuyeckoe 3ansamue: pacuem obujeti oucnepcuu

3amaunue 1

B xonme uccrnenoBaHusi ObUIM TOJIYyY4EHBI YETHIPE BBIOOPKH, YETHIPE TPYMIBI 3HAYCHUI
IUIOJIOBUTOCTH JadHUM, BBIPAIICHHBIX B CpelaX C Pa3sHBIM COACPKAHHEM CTUMYJIHPYIOMIETO
BEILIECTBA.

A1l (koHTpOJB, uncTasg Boga) 6, 5,5

A2 (cnabas koHrenrpauus) 8,7,6

A3 (cpennss koHienrpanus) 8, 8,7

A4 (cunbHas koHIeHTpanus) 8, 7,9

BbaucanTh 0OOIIy0 JUCHEPCHIO, pacyeT OOLICH TUCIEPCHU MPOBOIUM I10 AITOPHUTMY,
U3JI0)KEHHOMY B TeMe 3.

Jluteparypa: [1], [2].

7
6

Ilpakmuueckoe 3amsmue. pacuem GaKmMopualbHol U OCMAMOYHOU OUChepCUU U
onpeodenerue cuvl IUsHUS hakmopa u kpumepus docmoseprocmu Puwepa.

3amanne 1: omnpenenuTh (AKTOPHATBHYIO M OCTAaTOYHYIO JUCHEPCHH IO JaHHBIM,
NPEJCTAaBICHHBIM Ha TPEABLAYIIEM IPAKTHYECKOM 3aHSITHU, PYKOBOJCTBYSCH aJrOPUTMOM
(tabx. 11.1).

Tabmuma 11.1 — DOranel pacuera (QakTOpUAIBHOW W OCTAaTOYHON AHMCIEPCHUH U
OTIpeIeIeHNE CUJIBI BIUSHUS (PaKTOpa M KpUTepus 1octoBepHocTH Duriepa.
Cocrasnsitomue CyMmMmBbI Cuiia Crenenu Hucnepcun, | Kpurepuii F
JMCTIEPCHH kBagparos, C | Bumstiams, 77> | cBoGossy, df S°
dakropuanbHas
Cnyuaiinas
Ob6mas

CpaBHI/ITI) IOJIYUYCHHOC 3HAUCHUC KPUTCPHUAL F C Ta6J'H/I‘~IHBIM n cAaeciliatb BBIBOOA O
JIOCTOBEPHOCTH BIUSHUS CTUMYIUPYIONIETO (pakTopa Ha MI0JOBUTOCTh Aa(HHMIA.
Jluteparypa: [1], [2].

Ilpaxmuueckoe 3auamue:. pacyem odwel, haxmopuarbHol U 0CMamoyHou Oucnepcu u
onpeoeneHue cunbl 61UAHUA pakmopa u Kpumepus oocmoseprocmu Quuiepa

3agaHue: OonpeAeauTb CUIy BIUSHHUS 0OpaOOTKM MECTHLUAOM Ha IUIOTHOCTH MOMYJISIIUU
JMYUHOK COBKHU Ha OTAEJIbHBIX yYacTKaX.

Kontpons: 18, 15, 21, 18, 19, 20, 22, 17, 16, 29, 14, 16, 27, 15, 16.

OmmiT: 12,11,9,5,4,13,4,7,9, 14,5, 8, 12, 10, 9.

Crenatb BBIBOJI,.

Bompoc: Oty 3amauy MOXKHO pELIUTh, HCHONb3yd TONbKO Kputepuil @uimepa (1o
COOTHOUIIEHUIO TUCTIEPCHil)?

Ilpakmuueckoe 3auamue: KOHmMpobHasA paboma no pazoeny 2.

1. Hcnonb3yss Bo3moxkHocTH EXCel (crarmctuueckue (QYHKIIMH) paccyuTarh
K09 QUIMEHT KOPPEISILUN MEXKIY )KUBBIM BECOM KOPOB M BECOM HX MPUILIOJA.

2. [Tpu kaKoil 3aBUCUMOCTH PaCCUUTHIBAIOT KOAP(DULIUEHT KOppensuun’?

3. Paccunrath KOA(QUIMEHTH METOJOM HAMMEHBIIMX KBaJpaTOB 3aBUCUMOCTD

MCXKAY X U 'Y, HallMCaTh YPABHCHUEC 3aBUCUMOCTH
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X

4. OxapakTepu30BaTh MOHATUS 00MIEH, (HaKTOPUAILHONW U OCTATOYHOW JHCIIEPCUH.
[Touemy HEOOXOIUMO IPU MPOBEACHUN IKCIIEPUMEHTOB 3TO BBISBIIATH?
Jluteparypa: [1], [2], [3], [4].

S5  YueOHo-meTOAMYeckoe  o0ecmeyeHHe [JIsi  CAMOCTOSITEIbHOH  PadoThI
o0y4aromuxcs

5.1. Bueayoumopnas camocmoamenvnas paboma cmyoenmos

B uenom BHeaymuTOopHas caMmocTosTeNIbHas paboTa CTyAEHTa IpHU H3YYEHUU Kypca
BKIIIOUYAET B c€0s1 CIICTYIOIINE BUIBI pabOT:

— ipopaboTKa (M3y4eHHUE) MAaTEPHAIIOB JICKIIHA;

— YTeHHE U MPopaboTKa PEKOMEHI0BAaHHOH OCHOBHOMW U JIOTIOJIHUTEILHON JINTEPATYPHI;

— OATOTOBKA K MPAKTUYECKUM 3aHSITHUIM;

— MOKUCK ¥ POpaboTKa MaTepuanoB U3 MIHTepHET-pecypcoB, HAYUHBIX ITyOJIUKAIIHIA;

— BBINOJIHEHUE JOMAITHUX 3aJaHui (pelieHue 3aaaq);

— MOArOTOBKAa K TEKYLUIEMY M HUTOrOBOMY (IPOMEXYTOUHAsi aTTecTalus) KOHTPOJIIIO
3HaHUH MO JUCUUILIIUHE.

OcHOBHast JI0Js1 CaMOCTOATENBHON pabOThI CTYACHTOB IMPHUXOJUTCS HAa MOATOTOBKY K
MPAaKTUYECKUM 3aHATHUSIM, TEMAaTHKa KOTOPBIX IMOJHOCTBIO OXBAaThIBAET COAEP)KAHHE Kypca.
CamocTrosTrenbHas padoTa MO MOATNOTOBKE K CEMUHAPCKUM 3aHATHSAM IPEANOaraeT yMeHUe
paboTath ¢ MepBUYHON MHPOPMAITHCH.

Camocmosmenvnas paboma no paszoeny 1:

Pabora ¢ koHCIEKTOM JIEKIIUI ¥ pEeKOMEHA0BaHHOM JuTepaTypoi (1 u AoNoIHUTENbHAS).

[ToaroroBka MarepuaigoB K KOHTPOJIBHOMY OIPOCY 10 W3YYEHHBIM T€MaM, NIPaKTUYECKUM
3aHATHUSIM, TECTOBBIM IIPOBEPKAM 3HAHMM, JUaJloraM C I[pernojaBaTelieM U ydyacTHUKaMU
IPOBEPKU 3HAHUM MEPBOro TUCLUITIMHAPHOIO pa3jiena.

Camocmosmenvnas paboma no paszoeny 2:

PaboTa ¢ KOHCIIEKTOM JIEKIIMIA U peKOMEHI0BaHHOU TUTepaTypoi (1 U JonoJHUTEIbHAS).

[TonroroBka MaTepuanoB K KOHTPOJIBHOMY OINPOCY MO U3yYEHHBIM TeMaM, IPAKTHUYECKUM
3aHATUSAM, TECTOBBIM IIPOBEpKAaM 3HaHUM, [auajgoraM ¢ MpenojaBaTeeM M YYaCTHUKAMU
MPOBEPKHU 3HAHUH BTOPOTO JTUCIUILUIMHAPHOIO pa3zena.

6 @oHI OUEHOYHBLIX CPEeACTB /AJsi NPOBeJeHUS TNPOMEKYTOYHOH aTTecTaluu
00y4YaOIIHUXCS 10 TUCHHILINHE

®DoH/T OLIEHOYHBIX CPEJCTB IS NMPOBEIACHUS TPOMEKYTOUHON aTTECTAllud 00YyJaromnuXCs
nmo aucuuinHe «OCHOBBI MaTeMaTHYECKOM CTAaTUCTHUKU B DKOJOTHYECKUX HCCICAOBAHUIX )
MIPE/ICTABJICH B MPUJIOKEHUH K pabodeil mporpaMMe TUCIUILIAHBI U BKITIOUAET B CeOs:

— TepeYeHb KOMIIETCHIIMI C yKa3aHHeM 3TanoB MX (OPMUPOBAHUS B MPOIIECCE OCBOCHUS
00pa3oBaTeNbHOM POrpaMMBl;

— ONHMCaHUE MOKa3aTellel U KPUTEpUEB OLIEHUBAHUSI KOMIIETEHIIMM HA Pa3JIMYHBIX dTanax
ux GOpPMHUPOBAHUS, ONTUCAHUE TITKAJ OIICHUBAHUS;

— TUIOBbIE KOHTPOJIbHBIE 33/IaHUs WM MaTepUalbl, HEOOXOIUMBIEC IJIs OLICHKH 3HAHUU,
YMEHUM, HABBHIKOB U (WJIM) OMBITA NEATEIBHOCTH, XapaKTEPU3YIOIIHUX ATanbl (POpMUpPOBAHUS
KOMIIETEHIIU;

— METOJIUYECKHE MaTepUalIbl, ONMPEICIISIONINE MPOIEAYPhl OLICHUBAHUS 3HAHWUW, YMEHUH,
HAaBBIKOB ¥ (MJM) OIbITa JEATENbHOCTH, XapaKTepU3YIOUIMX JTanbl  (GopMHUpOBaHUS
KOMIIETCHITNH.
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26.
27.

28.
29.
30.
31.
32.
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34.
35.

Bonpocskl 1Jisi IpoBeIeHHs] TPOMEKYTOYHOM aTTecTAIME MO JHCIHILIHHE
(3x3amen)

OT1nnune reHepanbHON COBOKYIHOCTH OT BEIOOPKH.
Knaccugukarus npu3Hakos.

[loHsATHE TOYHOCTH U3MEPEHUM.

CriocoObI rpynmnupOBKH MEPBUYHBIX JAHHBIX.
XapakTepuCTUKa BapUaAILlMOHHOIO psja.
Onpenenenne KOJIMYECTBA U MHTEPBAJIOB KIIACCOB.
Henocrarok cpenneit apupMeTHIecKomn.

Crnyuail MCTIOIb30BaHUS CPEAHEN FEOMETPUUYECKOM.
[TpeumymiecTBO MeIUAHBI.

. XapaKTepuCTUKa MOJBI.

. Ciryyan ucnonb30BaHMs pacu€Ta CpEeJHEB3BEIICHHON BEIMYHMHBI.
. IloHsiTHS TUCTIEpCUU U CPEAHETO KBAIPATUUYHOTO OTKJIOHEHHUS.

. KoadurumenT Bapuaruu.

. XapaKTepucTHUKa HOPMAJIBHOI'O PACIIPEIECTICHMUSL.

. OTinnune OMHOMUANIBHOTO paclpeesieHUs] OT HOPMaJIbHOTO.

. CBolicTBa HOPMAJIBHOTO PaCIPEIEICHHUS.

. Onpenenenns aCUMMETPHUH U DKCLECCA.

. Pacuer crarucTiueckoil OmuoKH.

. Pacuet ommOKy cTaHAapTHOTO OTKJIOHEHHUSI.

. Pacuer omnbku koa¢punmenTa Bapuanuu.

. JloBepUTENBHBIN HHTEPBAIL.

. Onpenenenye onTUMaIbLHOTO 00beMa BEIOOPKH.

. CriocoObl cpaBHEHUS MOKa3zaTeseld H3MEHUYUBOCTH.

. HopMupoBaHHO€E OTKIIOHEHUE;

. CpaBHEHHE TEOPETUYECKHX 4YacTOT C (PAaKTHUYECKMMHU M pPAacdéT HOPMHUPOBAHHOIO

OTKJIOHCHMS.
OneHka CTaTUCTUYECKOW JOCTOBEPHOCTH Pa3HOCTH;

Kputepun t CrprogenTta (cpaBHeHUE CcpeaHUX apupMeTHYeCKuX Kod(PPHUIIMEHTOB
Bapuanun) U F @umepa (cpaBHeHwe poned W MoOKa3zaTeledl M3MEHYMBOCTH IO
JUCTIEPCUN);

OnHOGaKTOPHBIN JUCTIEPCUOHHBIIN aHANIN3 KOJINYECTBEHHBIX TPU3HAKOB;
KoppenauroHHslil aHanus;

PerpeccruoHHbIl aHaIuU3;

JucniepcuoHHBIN aHAIU3;

[TocTpoeHue rpag kOB 3aBUCUMOCTH.

Onenka (popMbI CBSI3U;

JluneliHast ¥ HeNMHEWHas perpeccus, BBIOOP YpaBHEHUH perpeccum.

ITocTpoeHne TeopeTHUeCKO KPUBOW 110 YPABHEHUIO PETPECCUM.

7. PekoMenayemas Jqureparypa
7.1 Ocnoenasn
1.Kpemep H.I1I. Teopust BeposiTHOCTEH M MaTeMaTHYecKasi CTATUCTUKA: y4eOHUK. — M.:

KOnuTH-Jlana, 2000. — 543 c. (7 7k3.)

9K3.)

7.2 /lononnumenvHasn
2. EpumoBa M.P. O6mas teopust craructuku. — M.: Uudpa-M, 2005. — 416 c. (49

3. ®urypun B.A. Teopus BeposITHOCTEH M MaTeMaTHYECKasi CTaTUCTUKA: yde0.mocooue.

— MH.: HoBoe 3nanue, 2000. — 208 c. (5 7k3.)



4. Ily3auenko HO.I'. Marematnueckue METOJbl B JKOJOTMUECKHUX U TeorpauuyecKux
ucciaenoBaHuaX: yueo.mocoome. — M.: Axagemus, 2004. — 416 c. (8 9k3.)
5. CokonoB I'.A. Marematuyeckasi cratuctuka: yaeoHuk, 2007r. (2 9k3.)

8 Ilepeyens pecypcoB HHGOPMAIIHOHHO-TEJIEKOMMYHHUKAIIUOHHOI ceTn « AHTEpHET»

CraTtucruka. Ypok 1. Brenenue [DneKTpOHHbIN pecypc]. —
https://www.youtube.com/watch?v=MFM22YxgzWg

[ToxazaTenmu dhopmbl pacrpenesieHus CIIy4ailHOW BEIMYHMHBI [DJIEKTPOHHBIA pecypc]. —
URL: https://edu.tltsu.ru/sites/sites_content/site216/html/media96435/lec_3.pdf

Onpenenenue aCHUMMETPUH u JKcIecca [DneKTpOHHBIN pecypc]. —
http://www.mathprofi.ru/asimmetriya_i_excess.html

Manuta A.J[. Teopust BeposTHOCTEH 1 MaTemMarndeckas cratucThka (OCHOBHBIE pa3/Ieiibl
comepkanusi: CoOOBITHUS U WX BEPOSATHOCTU. JIMCKpETHBIC Ciy4JailHble BEIMYMHBI H WX
pacnpenenenusi. OOume ciydvaiiuple BenuyuHbl. (COBMECTHOE pacHpelesieHne OOMIMX
CIy4ailHbIX BeldW4YuH. lIpenenvHbie 3aKOHBI Teopuu BepositHocTed. (OO030p MeToIoB
MaTeMaTUYeCKON CTAaTUCTHKU. MeToJl HauMeHbIIUMX KBaapaToB. J(oBepUTEIbHBIE MHTEpBAIbL.
Craructudeckue runore3bl. Taduipl (CTaHIaPTHEIN HOPMATBLHBIN 3aKOH, KBAHTHIIA XM -KBapaT
pacnipeneneHusi, KBaHTUIM pactpeneienuss CTeiofeHTa). MHTepHEeT-yueOHUK, MOJHBIM TEKCT
npeJCTaBiICH Ha caiiTe [ DIeKTpoHHbIH pecypc]. http://teorver-online.narod.ru/teorver73.html

OCHOBBI CTaTHCTUKHU (BHICOYPOK IO OCHOBaM CTATHCTUKU oT AHaronust Kaprnosa). Tpu
YacTH N0 Yacy Kaxpaas. lcmonbp3oBaHue CIENUATBHON TIPOrpaMMbl ISl PAacueToB U
Bu3yanu3anuu. Tembl: 1. ['eHepanbHas COBOKYMHOCTh U BbIOOpKa 2. CpaBHEHHE CpeaHUX 3.
Koppensauus u perpeccus. [DnexkTpoHHbII pecypc]. — URL:
https://www.youtube.com/watch?v=ksdrNa_gl1M&t=2s

Craructuueckuii MeTo] (KpUTepUii): Kak BbIOpaTh Juid aHaiu3a? (BUACOYPOK IO OCHOBaM
cratuctTikd  oT  Kupwmia  MwnbyakoBa).  [Dnekrtponusiii  pecypc]. —  URL:
https://www.youtube.com/watch?v=ZaZYy0YUdY8

9 MeToauueckue yKazaHus JAJisl 00y4arOIIHUXCS M0 OCBOEHMI0 THCHHUILINHBI

Meroavka npenojaBaHHs JAaHHOM JHUCUMIUIMHBI MPEIIoiaraeT YTeHHE JIeKILIHM,
MPOBEJICHUE CEMHUHAPCKUX 3aHATUH, TPYNMNOBBIX W WHAWBUAYAIBHBIX KOHCYJIbTAllUM IO
OTJIEIbHBIM BOMpPOCaM AMCHHUIUIMHBL. [IpemycMoTpeHa camocrTosiTenbHas paboTa CTYIEHTOB, a
TaK)Ke MPOXOXKICHUE aTTECTAIIMOHHBIX UCTIBITAHUN TPOMEKYTOUHON aTTECTAIUH.

Jlexiuu MOCBAIIAIOTCS PAaCCMOTPEHUIO0 Hanboyiee Ba)KHBIX KOHIENTYalTbHBIX BOIPOCOB:
OCHOBHBIM TOHSTHSIM W METOJAaM MaTEeMaTUYeCKOW CTAaTUCTUKH, TPUMEHSEMBIM B
HKOJIOTMYECKUX HCCIEAOBaHUAX. B Xone jexkuuid cTygeHTaM ciaeAyeT MOJATOTOBUTh KOHCIEKTHI
JIEKIMI: KpaTKO, CXeMAaTUYHO, MTOCJIEI0BATEILHO (DUKCUPOBATH OCHOBHBIEC TIOJIOKEHUSI, BHIBO/IBI,
dbopMynUpoBKH, 0000IIEHNS; TOMEUaTh BaYKHBIE MBICIIH, BBIJCIATH KIIOUEBHIE CIOBA, TEPMUHBI;
MPOBEPSITh TEPMHUHBI, MOHATUS C TOMOIIBIO CIPABOYHUKOB C BBIMHMCHIBAHHUEM TOJIKOBAaHUN B
TeTpajb; 0003HAUYUTH BOMPOCHI, TEPMHUHBI, MaTepUall, KOTOPBINA BBI3BIBAET TPYAHOCTH, TOMETUTH
U TIONBITaThCSl HAWTH OTBET B PEKOMEHJIyeMo ymteparype. Eciu camocTosTenbHO HE yaaeTcs
pa3obpaThcs B MaTepuaie, Heo0XoauMo chOpMyIHPOBATh BOMPOC U 33a7aTh MPEMOJABATENO Ha
KOHCYJIbTAIIMU. Y IETUTh BHHUMAHHE TOHATHUSIM, KOTOpPbIE 0O0O03HA4YE€HBI OOS3aTEIHHBIMH JIJIsI
Ka)XJI0M TEMBbI TUCLUUILIINHBI.

[lenpro mpoBeneHUS MPAKTUYECKUX 3aHITHH SBIACTCS 3aKpeIUIeHWe 3HAHWUW CTY/ICHTOB,
MOJIYYEeHHBIX HMMH B XOA€ HW3y4YEHUs JUCHUIUIMHBI Ha JIGKIUSAX © CaMOCTOSTEINBHO.
[IpakTuueckue 3aHATHS TPOBOIATCA B GOpME CEMHHAPOB; HA HUX OOCYXTAOTCS BOMPOCHI IO
TeMe, pa3OuparoTCsi KOHKPETHBIE 3a/laHus 10 HW3yd4aeMoil Teme, pemiatorcs 3anadd. s
MOATOTOBKUA K 3aHATHSM CEMHUHAPCKOTO THIA CTYJAEHTHI BBIMOJHSIIOT TPOpaboTKy pabodeit
IporpaMMbl, yaemsss 0co0oe BHUMAHUE MENsSIM U 3a7adaM, CTPYKTYpE H COJAEPIKAHHIO
JTUCIUTIIMHBI; KOHCTIEKTUPOBAaHUE HMCTOYHUKOB;, PAbOTy € KOHCHEKTOM JICKIIUH, MPOCMOTP
PEKOMEHIyeMOM TUTepaTyphl.



B xoxe rpynnoBbix U MHANBUIYATbHBIX KOHCYJIbTALUNA CTYACHTHl UMEIOT BO3MOKHOCTD
MOJIYYUTh  KBaTU(UIMPOBAHHYIO KOHCYJbTAllMI0 IO OPraHW3allid  CaMOCTOSATEIHLHOTO
yIpaBIeHUS COOCTBEHHOHN JEATEIHHOCTHIO HA OCHOBE aHAIM3a MMEIOIIETOCs y CTYJCHTa OMbITa
00yYeHUs, MCIOJb3yeMbIX YYEOHBIX CTpaTerwii, d4epe3 OOCYXJIEHHWE CHIBHBIX CTOPOH U
OTpAaHUYEHUN CTWISL YYCHHUS, a TakKe IIOMCK PECypCcoB, NPEIOCTABISEMbIX BY30M IS
JOCTMDKCHHSI HaMEUEHHBIX pEe3yJbTaTOB; pEIIeHUS Y4YeOHBIX 3a7ad, IS TOJATOTOBKH K
WHTEPAKTUBHBIM 3aHATHUAM CEMHHAPCKOTO THUIIA, JJIS MOATOTOBKA K KOHTPOJBHBIM TOYKaM, B
TOM 4YHCJI€ WMTOTOBOM; JI€TalbHO MpOpadaThiBaTh BO3HUKAIONIME TMPOOJIIEMHBIC CHUTYaIHH,
OCYIIECTBJISITh TMOUCK BAPUAHTOB MX PELICHUs, ONPEACNATh NMPEUMYIIECTBA M OTpaHUUYCHUS
HCIIOJIB3YEMBIX CPEACTB JUISI PEIICHUS TOCTaBJICHHBIX Y4YeOHBIX 3ajad, OOHApYKHBATh
HEO0OXOIMMOCTh U3MEHEHHS CITIOCOO0B OpraHU3aI CBOCH pabOTHI U JIp.

[Ipyn M3ydeHWH AMCIMIUIMHBI MCIOJB3YIOTCS WHTEPAKTHUBHBIE METOJBI OOy4YEHUs, TaKue
KakK:

1. JIexknus:

— JIeKUHUS-BU3yalIU3alusl — I10Jja4a MaTeprasa OCYIIECTBISETCS CPEACTBAMU TEXHUUYECKUX
CpenCTB OOYYCHHS C KPATKUM KOMMEHTHPOBAHUEM JEMOHCTPUPYEMBIX BU3yaJIbHBIX MaTePUAIOB
(mpe3eHTanuil).

2. [IpakTrdeckoe 3aHsATHE:

— TMPOBOJUTCS C IEIBI0 AKIECHTUPOBAHUS BHUMAHHs OOYYAIOIIUXCS Ha KaKOH-IHOO
aKTyaJIbHOM TeMe WM Ha Haubojiee BaXKHBIX M CYIIECTBEHHBIX €€ acmeKkTax. TeMaThuecKuit
CEMUHAp yriayOJsieT 3HaHHsI CTYICHTOB, OPUCHTHPYET UX HAa aKTHBHBIN TIOUCK ITYTSH U CITOCOOOB
PEIICHUS 3aTparuBaeMou MpoOIeMBI.

10 KypcoBoii npoexT (padora)
Brinonnenue kypcoBoro npoekrta (paboThl) HE TPEAYCMOTPEHO YI€OHBIM ITIIAHOM.

11 IlepeyeHb MH(OPMALMOHHBIX TEXHOJIOTMH, UCNOJb3yeMbIX NPH OCYLIECTBJICHUHU
o0pa3oBaTeIbHOIO Ipouecca M0 AWUCHUIVIMHE, BKJIKYas IepedeHb IPOrPaMMHOIO
ol0ecrieyeHus: 1 MHGOPMAIHOHHO-CIIPABOYHBIX CHCTEM

11.1 Ilepeuensv uHpoOpMayuoOHHBIX MEXHOI02UIL, UCHOIL3YEMBIX RPU OCYULECHIBIEHUU
obpazoeamenvHo20 npoyecca

— 3JIEKTPOHHbIE 00pa30BaTeNIbHBIE PECYPCHI, IPE/ICTaBIEHHbIE B I1. 8 paboyeil mporpamMmsl;

— WHTEpPaKTUBHOE OOIIeHHE C OOydYalolIMMHUCS U KOHCYJIbTHPOBAaHHE IIOCPEICTBOM
AJIEKTPOHHOM MOYTBHI.

11.2 Ilepeuenv npozpammmnozo obecneuenus, UCHOAB3YEMO20 NPU OCYULECHMIEICHUU
obpazoeamenbHo20 npoyecca

[Tpu ocBOeHMH AUCHUIUIMHBI UCTIONB3YETCs JIMLEH3NOHHOE TPOrpaMMHOE 00ecieueHHe:

— TeKCTOBBbIN penakTop Microsoft Word;

—naker Microsoft Office

— anekTpoHHbIe Tabnuibl Microsoft Excel (pa3aen «Cratuctudyeckue QyHKIMNY);

11.3 Ilepeuens unghopmayuoHHo-CNPABOUHBIX CUCEM
— cripaBouHO-MIpaBoBas cucrema Koncysnprant-moitoc http://www.consultant.ru/online
— crpaBOYHO-TIpaBoBas cucrema ["apant http://www.garant.ru/online

12 MarepuajibHO-TeXHMYECKOe o0ecredyeHue U CIUTITHHbI

Jlis mpoBeneHUs! 3aHATUN JICKIIMOHHOTO THIIA, NMPAKTHUYECKUX (CEMMHAPCKHUX) 3aHATHI
TPYNIIOBBIX M WHIVUBUIYAJTbHBIX KOHCYJBTAIMH, TEKYIIErO0 KOHTPOJS W TPOMEKYTOUHOU
aTTeCTallU{ UCTIONb3YIOTCS yueOHble aynuTopuu 6-505 u 6-519 ¢ kommuexkToM ydeOHON Mebenu.

Jlist caMoCTOSTeNTbHOM paboThl 00yJaIONIMXCS UCTIOIB3YIOTCS KabuHeThl 6-214 u 6-314;
KaX/plii 000py/I0BaH KOMIUIEKTOM Yy4eOHOH MeOenu, OByMs KOMIIbIOTEpaMH C JOCTYIIOM B


http://www.consultant.ru/online
http://www.garant.ru/online

UH(POPMALIMOHHO-TEICKOMMYHUKAIIMOHHYI0O  ceTh  «MHTepHeT» ©W B DIEKTPOHHYIO
MH(POPMALIMOHHO-00pa30BaATENbHYIO CpEely OpraHU3alluu, IPUHTEPOM U CKAHEPOM.

TexHuueckue cpencTBa o0ydeHus s MpeAcTaBiIeHusl yueOHol nHpOpMaUK BKIIOYAIOT
ayJUTOPHYIO IOCKY, MYJIbTUMEIUIHHOE 000PYIOBaHUE.

[Tpu n3yueHnn TUCHMIUIMHBI HCTIONb3yeTcst oubmmoreunsiii pona Kamuatl TY: yueOHHUKH,
y4eOHbIe 1T0coOusl, JIEKTPOHHBIA pecypc; pa3faaTouHbld MaTtepuan (TabiauLbl JUIsl PacyeToB U

Ip.).



JlonoiHeHNs1 ¥ U3MEHeHHusl B padoyeil mporpamme

JlomosiHeHnsi M U3MeHeHMsI B padoueii mporpamMmme 3a / Y4eOHBbIH Toj
B pabouyro mnporpammy mno gucuuiuiiHe «OCHOBBI MaT€MAaTHYECKOM CTAaTUCTHKU B
HKOJIOTHYECKUX HCCIENOBaHUAX» sl HampasieHuss moarotoBku 05.04.06 «Okomorus u

MPpUPOAOIIOJIB30BAHUEY BHOCATCSA CICAYIOINHUE JOIMOJIHCHNUA U U3MCHCHMS:

I[OHOJ'IHCHI/ISI N U3MCHCHUS BHCC

(momxnOCTH, ®.1.0., moanuce)
PaGouas mporpamma nepecMoTpeHa 1 000peHa Ha 3aceiaHnuu Kadeapsl
« » 202 1.

3aBenyrouuii kadeapoit

(monmuck) (®.1.0.)



