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1. Henn v 3agaun yueOHOM JUCHUIUIUHBI

Lenbro AUCLUIUIMHBI «MeTo/lbl MaTeMaTH4YeCKOW CTAaTUCTUKU B 3KOJOTHH» SIBJ/ISIETCS
oBJlaZieHre MeTo/laM{ KOJIMUeCTBeHHOM OLIeHKH T0/Ty4aeMbIX pe3y/bTaTOB UCC/iel0BaHuUM.

3ajaun JUCIATIIMHBI:

— M3yYeHHe OCHOBHBIX XapaKTePUCTUK BapbUPYIOIIUX O0BEKTOB;

— U3yudeHUe 3aKOHOB pacrpe/iesieHus;

— U3yueHHe KpUTepUeB JOCTOBEPHOCTH OLI€HOK;

— 3HAKOMCTBO C KOPPeJISILIMOHHBIM aHa/Tu30M;

— 3HAKOMCTBO C PerpecCHOHHBIM aHa/Tu30M.

OCHOBHBIE  NpPUKAAOHble  3a0ayu, KOTOpbie TI03BOJIUT  PelIUTh TNpPUMeHeHue
CTaTUCTUYECKUX METO/IOB B 9KOJIOTUUYECKUX HCC/Ie/JOBaHUSX, C/IeAYIOllIe:

— OBJIaZieHHe CrIoco0amMu TPYTIUPOBKY MEPBUYHBIX [JaHHBIX;

— B/IaZieHre Crioco0aMu pacuéta CpeIHUX BeJTMUWH U OLITHOKM;

— TIOCTPOEeHKe KPUBBIX pacrpe/eeHus;

— BBIOOD ypaBHEHUM perpecCuy, UMerIUX OMOIOTHYeCKUA CMBICIT.

— OLIeHKa JJOCTOBEPHOCTH T0J/IyYeHHbIX pe3y/bTaToB.

— yMeHHe TIPaBU/IbHO aHa/IM3UPOBATh Pe3y/bTaThl HAOTHOIeHUM;

— TIOCTpOeHre TPaUKOB 3aBUCUMOCTH.

— CO3/]aHMe JI0Ka3aTe/IbHOW 0a3bl MPOBEIEHHOTO UCCIeJOBaHUS.

2. TpeOoBaHus K pe3y/1bTaTaM 0CBOEHHS JUCIUTIHHBI

[Tpoyecc wu3yueHWs [AUCLIMIUIMHBI HarpaBieH Ha (OpMHUpPOBaHHWe MPOQeCcCHOoHaNbHON
KOMIIeTeHLUU:

— OIIK-3 — CnocobeH TIpUMeHSTb 0a30Bble METO/IbI KOJOTHUeCKUX WCCIeJOBAaHUM [I7Ist
pelleHus 3a/jau Mpo(eCcCUOHaNbHOM [esiTe/TbHOCTHU.

— OIIK-6 — CniocobeH TpOeKTHUPOBaTh, MPEACTaB/ATh, 3allUIlaTh U PaClpOCTPAHSATh
pe3y/bTaThl CBOeH NpoQeCcCHoHanbHON U HayYHO-UCCIe[,0BaTe/IbCKOM [1esITe/IbHOCTH.

[Tnanvpyemble pe3y/bTaTbl OCBOEHUS] TNPaKTUKH, COOTHECEHHble C TJIaHUPYEeMBbIMU
pe3yJsibTaTaMH 0CBOeHUs1 00pa3oBaTeIbHOW POrpaMMbl, TIpe/ICTaB/IeHbI B Tabsurie 1.

Tabma 1 — TlnaAwpyeMble pe3ysbTaThl OOyueHWs TI0 AMCLMIUIMHE, COOTHECEHHBbIE C
YCTaHOBJ/IEHHBIMH B IIpOTrpdMMe 6aKaJ’[aBpI/IaTa WHAWKATOPaMU JOCTH>KEHHA KOMHETEHL[I/Iﬁ
Ko 1 HaumeHoBaHHe .
Kop IInanupyemMbIH pe3yabTaT Kop
HaumeHoBaHHe HHMKaTopa
KoMIleTeH o0yueHHs noKasaresi
KOMIIeTeHI{HH AOCTH)KEHHUS
11701 10 JUCLUITHHE OCBOEHHS
1 2 3 4 5
N-1omk3: 3HaeT 3Hate:
OCHOBHBIE METO/pbI 1. H3yUeHHe OCHOBHBIX 3(OIIK-3)1
Criocoben 3KOIOrMYECKIX XapaKTepUCTHK BapbUPYHOIIUX
NIPUMEHATh WCC/Ie/I0BaHMi 1St 00BeKTOB;
0a30Bble METOZbI peLeHust 3324 2. U3y4YeHHe 3aKOHOB 3(OIIK-3)2
3KO0JIOTHYeCKHX npodeccronabHoi | PacTIpe/ieNieHus;
OIIK-3 UCCIIeJ0BaHNM JeATeNbHOCTH. 3. U3yueHHe KpUTepues 3(OIIK-3)3
JJ1S1 peLleHunst JIOCTOBEPHOCTH OLIeHOK;
3aziau 4. 3HAKOMCTBO C 3(OIIK-3)4
npoQeccuoHaIbH KOPPe/SILIMOHHBIM U
Ol1 JlesiTe/IbHOCTU perpecCHOHHBIM aHaU30M.
5. OLIeHKY [IOCTOBEPHOCTH 3(OIIK-3)5
TI0JIyYeHHBIX Pe3y/IbTaTOB.




[Tpomomkenue Tabumier 1

1 2 3 4 5
NAO-20mk-s: Brageet Bnapgets:
HaBbIKaMU IpoBefieHus | 1. criocobamu B(OIIK-3)1
9KOJIOTUUeCKUX TPYTITAPOBKY TIEPBUUHBIX
WcciefloBaHUM JJ1st JlaHHBIX;
OIlK-3 .
pelleHus 3a/a4 2. cnocobamu pacuéTa B(OIIK-3)2
ripodeccroHaILHON CpeIHUX BEeJTMUMH U OLINOKM;
JlesiTeNIbHOCTH. 3. MOCTPOEHUEM KPUBBIX B(OIIK-3)3
pacripe/ieJieHus;
N O-1onks: Brageer 3HaThb: 3(OIIK-6)1
HaBbIKaMH 1. MOCTpOeHe rpaduKoB
TPOEKTUPOBAHUS 3aBUCUMOCTH. 3(OIIK-6)2
npodeccroHabLHOR 2. BBIOOp ypaBHEHHWH perpeccuw,
CrniocobeH Hay4HO- VIMEIOLINX OroI0rYecKuii
TPOEKTUPOBATh, WCCrIe/j0BaTeIbCKOM CMBICJI.
TIpe/[CTaB/ISATh, ZIesITeTbHOCTH
3aIyIaTh U
PacIpoCTpaHsTh
OIIK-6 pe3yJ/bTaThl N -2onk-¢:Bnageer Bnagets:
cBOel HaBbIKaMU 1. JloKa3aTeIbHOM 6a3oi B (OIIK-6)1
npogeccroHaNbH TIPe/ICTaBJIATH, TIPOBeJIeHHOT'0 MCC/IeJOBaHMUS
ol ¥ Hay4HO- 3aIULaTh U
HCCIIeIoBaTeTbCK pacIpoCTpaHsTh
oM ZiesITelTIbHOCTH pe3yJbTaThl CBOel
rpodhecCOHATBHOMN U
Hay4HO-
WCCIIe/|0BaTeTbCKOM
JlesiTeJIbHOCTU

3 MecTo JUCIMIIIMHBI B CTPYKType 00pa3oBaTe/IbHOM MPOrpaMMBbI
YuebHass aucuuruiiHa «MeToAbl MaTeMaTUYecKoW CTaTUCTUKU B SKOJIOTHW» SIBJISIETCS
JUCLIATITMHOW 00s13aTeTbHOM YacTH B CTPYKType 00pa30oBaTe/TbHOM MPOrpaMMBbl.

4. CopeprxaHue JMCLUIL/IMHBI
4.1 Temamuueckuii naaH oucyunauHsl (mab.a. 2)

OuHas ¢popma obyueHusi
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Pa3pen 1. Knaccudukarus npu3sHaKoB U 48 18 18 30 Kounrtpoas
Cnoco0bl rPyNNUpPOBKY NePBHYHbBIX JAHHBIX. -Has
Tema 1: TToHsITHe reHepanbHONM COBOKYTTHOCTH 6 2 - - 2 4 Ompoc,
U BBIOOPKH. NpaKThyec
Kue
3ajlaHus
Tema 2: PacuéT cpefiHUX BeIUUUH U 6 2 - - 2 4 Ornpoc,
Cpe/iHeB3BelleHHOM. MpaKTA4ec
Kue
3a/jaHUs
Tema 3: [Tokasarenu Bapuauuu. IToctpoeHue 6 2 - - 2 4 Ompoc,
BapUallMOHHBIX psifloB. Mozia, MeinaHa. TIpaKkTHuec




Kue
3a[aHus
Tema 4: OCHOBHbIe TUIIbI pacripe/iesieHus 6 2 - - 2 4 Ornpoc,
TIPH3HAKOB. TIpaKkThuec
Kue
3aJaHust
Tema 5: OLieHKa HOPMa/IbHOCTU: aCUMMEeTpUs U 6 2 - - 2 4 Ompoc,
JKCILIecC. TIpaKTUyec
Kue
3a/laHus
Tema 6: CtaTrcTiueckas omrbka (ommbka 4 2 - - 2 2 Ompoc,
pernpe3eHTaTHBHOCTH BEIOOPOYHBIX TpaKkThyec
11apaMeTpOB). KHe
3a/jaHus
Tema 7: [loBepUTe/bHBIN HHTEPBAJI. 6 2 - - 2 4 Omnpoc,
OnpefienieHre TOYHOCTH ONbITa. ONTUMAaIbHBIN TIpaKkTHuec
00beM BBIDOPKH. Kue
3a/laHus
Tema 8: CpaBHeHMe CpeJJHUX BeJIMUUH. 8 4 - - 4 4 Onpoc,
Kpurtepuu cpaBHeHuUs. MpaKTHuecC
Kue
3a[,aHus
Pa3pen 2. Bujbl aHa/iu3a U 24 12 - - 12 12 Kontposnb-
(yHKIHOHA/IbHBIE 3aBUCHMOCTH. Hast
Tema 9: Koppe/nsiioHHbIH aHaM3 8 4 - - 4 4 Omnpoc,
TIpaKkTHuec
Kue
3a/jaHUs
Tema 10: PerpecCHoHHbIM aHaIu3. 8 4 - - 4 4 Ormpoc,
npakTHuec
Kue
3ajlaHus
Tema 11: MeTo HaMeHBLINX KBaJpaTOB. 8 4 - - 4 4 Ornpoc,
MpaKThyec
Kue
3a[jaHus
3auer - - +
Bcero | 72 30 - - 30 42
3aouHas ¢popma obyueHus
KonrakTHas paboTa
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Pa3pen 1. Knaccudukarus npusHaKkoB U 53 5 - - 5 48 Koutpons
Cnoco0bI rPyNNHUPOBKY NePBHYHBIX JaHHBIX. Has
Tema 1: ITonsiTHe reHepabHOM COBOKYITHOCTH 7 1 - - 1 6 Ornpoc,
Y BEIOODKH. TIpaKkTHuecC
Kue
3a/aHus
Tema 2: Pacuét cpefiHUX BeJIMUMH U 7 1 - - 1 6 Ompoc,
Cpe/iHeB3BelleHHOH. npakTHuec
Kue
3ajlaHus
Tema 3: TTokasaTtenu Bapuanuu. [Toctpoenue 6 - - - - 6 Onpoc,
BapHalLMOHHBIX psAioB. Mogia, MeMaHa. MpaKTHyec




Kue
3a[aHus
Tema 4: OCHOBHbIe TUIIbI pacripe/iesieHus 6 - - - - 6 Ornpoc,
TIPU3HAKOB. TIpaKTUYec
KHe
3a[jaHusl
Tema 5: OLieHKa HOPMa/IbHOCTU: aCUMMEeTpUs U 7 1 - - 1 6 Ompoc,
JKCILIecC. TIpaKTUyec
Kue
3a[aHusl
Tema 6: CtaTrcTiueckas omrbka (ommbka 7 1 - - 1 6 Ompoc,
penpe3eHTaTUBHOCTH BBIOOPOUHBIX MIpaKTHuec
rapamMeTpoB). KHe
3a[aHus
Tema 7: [loBepUTe/bHBIN HHTEPBAJI. 7 1 - - 1 6 Omnpoc,
OnpefienieHre TOYHOCTH ONbITa. ONTUMAaIbHBIN TIpaKTHYec
00beM BBIDOPKH. Kue
3a[jaHuUsl
Tema 8: CpaBHeHMe CpeJJHUX BeJIMUUH. 6 - - - - 6 Onpoc,
Kpurtepuu cpaBHeHuUs. MpaKTHuecC
Kue
3a[,aHus
Pa3pen 2. Bujbl aHa/iu3a U 15 3 - - 3 12 Kontposnb-
(yHKIHOHA/IbHBIE 3aBUCHMOCTH. Hast
Tema 9: Koppe/nsiioHHbIH aHaM3 5 1 - - 1 4 Omnpoc,
MpaKTA4ec
Kue
3a/jaHUs
Tema 10: PerpecCHoHHbIM aHaIu3. 5 1 - - 1 4 Ormpoc,
NpaKkThyec
Kue
3a[jaHUs
Tema 11: MeTo HaMeHBLINX KBaJpaTOB. 5 1 - - 1 4 Ornpoc,
MpaKThyec
Kue
3a[jaHus
3auer 4 - -
Bcero | 72 8 - - 8 60 4

4.2 CodepxcaHue oucyunauHbl

Pa3gen 1. Knaccudukanusi npU3HAKOB H CMOCOObI TPYNMUPOBKH MNEPBHYHBIX
JaHHBIX.

JlabopamopHas pa6oma 1: IIoHsamue 2eHepabHOU COBOKYNHOCMU U 8bIOOPKU.

[ToHsiTMe TeHepasbHOW COBOKYITHOCTHM MW BBIOODKM; TIPM3HAaKM U WX CBOWCTBA,
KjaccuduKalysl TMPU3HAKOB; C/lyyaiiHas BeJWuYMHA, BapbUpOBaHWe 3HAueHWM, J0CTaTOYHas
TOYHOCTb U3MePEeHNI; IPUHLIMIIbI pacuyéTa CTaTUCTUYECKUX NOKa3aTesei.

OcHoeHble noHsimusi membl: TIpU3HAaK, BapuaHTa, BapbHUPOBaHWe, BbIOOPKA, reHepasibHast
COBOKYITHOCTb.

Bonpocbl 0151 0bcydtcoeHus:

1. TToHsiTHe TeHepaTbHOM COBOKYITHOCTU M BLIOOPKH.

2. [IpU3HaKy M UX CBOUCTBA.

3. TouHOCTH M3MepeHUH.

4. CriocoObI rpynMUPOBKY MEePBUYHBIX JJAHHBIX.

3adanue 1: PacnpepienieHue Cay4yaliHbIX BeJIMUMH Ha IpUMepe BbIMaJeHUs Op/a WA
PeLlKU TPU pa3HOM KOJMYeCTBe MOJAKHUbIBaHMM. YacTHble pe3y/bTaThl CPABHUBAKOTCS, 3aTeM
00beIMHSIOTCA B 00I[yt0 0a3y A TOoMydeHWs BepOSITHOCTHOTO TIPOTHO3a pacripejesieHust
C/ly4aiiHbIX BeJTMUKH.

Inst ynobcTBa 4acTOTY 3anyChiBaiiTe METOJJOM KOHBEpTa:




o nnoeRE
12 345678210

Tabsura 1.1 — Yacrora Bbinazsenus opsa (O) wiu peiku (P) B 3aBUCMMOCTH OT UHC/Ia
NIOBTOPEHUU

1). PacrnipesienieHre ciiydaliHbIX BEJIMUMH Ha MpUMepe BbINaJeHusl Opjia UK pellku Mpu
pa3HOM KOJIMUeCTBe MOJKW/bIBaHUI. YacTHbIe pe3y/ibTaThl CPABHUBAIOTCS, 3aTeM

5 MOBTOPOB 20 MoBTOPOB 50 OBTOPOB

@)

P

Bcero

Cpenatb BBIBOZ,.

3adaHue 2: omipefieTUTh 3aBUCMOCTh CpejHel apru(MeTHUeCcKOi OT BeTMUHMHBI BHIDOPKH.
Tabsurja 1.2 — [IivHa mvcta TMOMCKyca, CM

9,3 9,6 8,1 8,6 11
Biok 1 9,3 8,5 10,1 9,9 11,1
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
Bbrok 2 8,1 8,8 9,5 9,3 7,4
n=35 9,7 9,7 9 9 11,1
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




ITpomomkenvie Tabmumipr 1.2

9,1 9,8 9,2 9,1 11,2
9,1 9,9 9,3 9,5 11,2
8,4 9,9 8,7 10 11,3
biok 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 9,1 9,8
9,2 11,5 9,6 7,9 8,6

B Ttabmune 1.2 npexacrtaBieHbl fgaHHble 100 u3MepeHWE [UIMHBI JMCTa TMOMCKYyca
(kuTaiickas po3a). [To JaHHBIM TaOMUILIBI pacCUUTaliTe CPeAHIOI apu(pMeTHUeCKYO:

— [U1s BBIOOPKY 13 25 m3mepenwuii (6710k 1);

— 17151 BBIOOpKM 13 35 n3MepeHwuit (610K 2);

— 17151 BBIOOpKY 13 40 u3mepenuii (6710k 3);

— paccuvTaiTe Cpe/HIOI0 apupMeTHUecKyr JJis BCero maccuBa JaHHbix u3 100
y3MepeHul. CpaBHUTe pe3y/IbTaThbl U CleflalTe BbIBO,.

Pacuetsl poBoasATcs B Excel. [Inst Oyayiux pacueToB coxpaHuTe B Excel jaHHbIe psifia 13
100 usmepeHuil.

CenaiiTe BBIBO/, O BAMSTHUY UMCJIa M3MePeHUM Ha KOHeUHbIN pe3y/bTar.

Jlutepatypa: [1], [2].

JlabopamopHas pa6oma 2: Pacuém cpedHUX 8e/lU4UH U CpeOHe838euleHHOLI.

CpegHsisi BeIMUMHA TIPHM3HAKa KaK O/IHA M3 Ba)KHEWIIMX 00O0OIIArOIMX XapaKTepPUCTHK
BapUallMOHHOTO psifia. Bugel cpegHux (cpefHsisi apudmMeTrHyeckasi — IpoOCTasi U B3BellleHHas,
CpefHsis TeoMeTpUuecKas), HO B TpPaKTHKe OWONOTMYeCKMX WCCIeOBaHUN Haubosbliee
3HaueHUe UMeeT CpefiHss apudmMeTHueckasi — BeJIMUMHA, BOKPYT KOTOPOW KOHIL[@EHTPUPYIOTCS
BapUaHTHI.

ITIpakmuueckoe 3aHsimue: pacuem cpeoHUX eeJqUYUH

3aodaHue 1: pacueT cpe/iHell reOMeTpUUeCKOM.

CpenHsa reoMeTprueckas UCIO/Ib3YyeTCsl B aHa/Ii3e JVHAMUKU U1 ONpe/ie/IeHUsI CpeJHero
Koa(duiieHTa pocTa WM eC/id Uuc/ia UMelT TeHJeHLIMI0 K OomnbliuMm KonebaHusMm. Ha
TIPaKTHKe 3TOT M0Ka3aTesib UCTIOb3YIOT He TaK 4acTo, Kak cpe/iHee apu@mMeTHUecKoe, HO BCe JKe
BCTpevaeTcsi. Harpumep, CKOpPOCTb pocTa UMCIeHHOCTU HacesreHUs. OHa pacCUMThIBAeTCs, Kak
CpeZiHsIsi reOMeTpUUecKasi U3 HeCKOJIbKUX UH/IeKCOB.

ITo dopmyie X,,,, =4 X,"X,"...X,pPaCCUMTATe CPeJHIOI0 TeOMETPUUECKYIO TI0 CJIAYIOLIUM
JlaHHBIM:

CKOPOCTb pOCTa UYKMC/IEHHOCTH BBIPOC/a 3a TepBbIi rof B 1,2 pa3a, 3a BTopoii — B 1,5 pa3sa,
B TpeTuii rog — B 1,3 pasa.

PaccuuraiiTe cpejHIOI0O CKOPOCTh POCTA YMCJIEHHOCTH 3a 3 roja.

3aodaHue 2: pacueT cpe/iHeB3BellIeHHbIX BeJIMUMH.

a) M3mepsinu Temriepatypy T/yOOKOTO o3epa Mo BepTHKanu. V3BecTHO, uTo Haubosee
M3MEHUYMBa TeMriepaTypa B MOBEPXHOCTHOM TOPU30HTE, C TTyOMHOW TeMIiepaTypa HU3MeHsIeTCs
MeHbllIe, HaZIo OTIPe/Ie/TUTh Cpe/iHee 3HaueHre TeMriepaTtypsl B cyioe 0—aHo (Tabnvia 2.1).



Tabmuma 2.1 — PacueT cpefHeli TemriepaTypsl BoZbI B cioe 0—71HO

h, m T° (T4 Th1)/2 (T:+T,+1)/2 xXdh
0 12,3
5 11,9
10 11,2
15 10,3
25 7,0
50 5,3
100 4,5
140 4,2
Y. (Ty+Tas1)/2 xdh
T°cpe/iHeB3B.
T°cpesHeapudm.

h, M — rny6uHa, Ha KOoTOpoi U3Mepsiu Temrieparypy (T°)

(T,+T,+1)/2 — cpepHsAsa TeMIiepaTypa ABYX CMeXXHbBIX TODU30HTOB

(T,+Tn+1)/2 xdh — npou3sBefieHMe CpefiHENM TeMIlepaTypbl ABYX CMEXHbIX FTOPU30HTOB Ha
Be/TMUMHY CJIOSI MY HUMHU.

KoHmposbHble 80npochi:

[ToueMy pa3nnMyarOTCs 3HaUEHUsI CpeJjHeB3BelleHHOW 1 cpeJiHelt aprudMeTHueCcKomn?

Kakyro BelMuMHy KOppeKTHee pacCUMThIBaTh C yUeTOM HePaBHOMEPHOCTH MU3MepeHUM 10
BepTUKa/INu?

3adaHue 3: cpaBHEHME CpeIHEN U CPeJHEB3BEIIIeHHON BeJTMUMH.

HeobxoiuMo 00beJUHUTL pe3yJ/IbTaThl PACUETOB 10 HECKOJILKAM BBIOOpKaM (Tabs. 2.2) u
Ha 3TOM OCHOBE HaWTH OOILYI0 CpeJHIOH, XapaKTepU3YIOI[yl0 BeCch Marepuan. Paccuuraiite
B3BeIlIeHHYI0 CPEe/IHION, KOTOPast yUHUThIBAaeT 00BeMbI UaCTHBIX BBIOOPOK:

M:Z”ijj

2n
J
M ; — 3HaueHue YaCTHOM CpeJHe
Nn; — yC/IOBHbIE «BeCa» YaCTHOTO 3HaueHus (00beM BhIOOPKH)
Tabsmija 2.2 — CoziepkaHle CBUHIIA B TIOUBE

MecTo B3sTHsI TIPOO MT/KT
Yyactok 1 10 19 13 20 21 25 26 28 29 21
YyacTtok 2 24 23 26 10 14
YyacTtok 3 17 13 19 21 10 15

[TosyueHHBIM pe3y/ibTaT CpPaBHUTE C OOBIYHOW CpefHeapu(dMeTHUeCKOW W CZesaiTe
BBLIBO/I.
Jlutepatypa: [1], [2].

3adaHue 011 camocmosimenbHol pabombl: pacyem cpeOHeg38eWeHHOU KOHYeHmpayuu
Kuc/nopooa
Tabnwiia 2.3 — BepTuKanbHOe pacripe/iesieHHe KOHI[eHTPaLUy KUCIopo/ia

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

Oy, Mr/n 12,3 | 11,9 | 11,2 10,3 7,0 5,3 5,3 4,5 4,2 4,2

Paccuuraiite cpe/jHeB3BellleHHYI0 Be/IMUKHY, CPaBHUTE CO CpejHel apudmeTHuyecKou u
c/ienaiiTe BbIBO/I.

OTBeTbTe Ha BOIPOCHI :

1. Yto o3HauaeT Juara3oH BbIOOPKU?

2. [laliTe onipesiesieHre cpefiHeli apupmMeTHYeCKOM.

3. Uro siB/isieTCs HeJOCTaTKOM Cpe/iHel apuMeTrUueCKou?

4. HammmuTe ¢opmynbl pacueta cpefHed aprMeTHUecKod OOBIYHBIM M IKCIIPecc-



criocobom?

5. Kak 6pIicTpo paccuuTaTh cpesinue B Excel?

6. B KakuX Cydyasx UCIOJIb3YHT CPeHI0I0 FeOMeTPUUeCKYH0?

7. TloueMy mipu pa3HbIX BbIOOpKax WM TIPU HEPAaBHOMEPHOCTU B3sTHsl TIPob ciieayro
PacCUnThIBATh Cpe/IHEB3BEIIeHHYI0, @ He CPeJJHIO apudMeTUUeCKy?

Jlutepatypa: [1], [2].

JlabopamopHass paboma 3. Ilokazamenu eapuayuu. ITocmpoeHue e6apuayuoHHbIX
psodoe. Moda, meduaHa.

BapbupoBaHve, pa3smax W3MeHUYMBOCTH (JIMMUTHI), 00beM BBLIOOPKH, OIpe/eneHre
KOJIMUecTBa U UHTEPBAsiOB K/acCOB, pacripejie/ieHde 4acToT, BapyUal[MOHHbIN psifi. Jucrepcus,
Cpe/iHee KBa/lpaTUYHOe OTK/IOHeHWe (CTaHJapTHOe OTK/JOHeHWe), KO3(PQHULMeHT BapUaluu.
Mopa, meraHa.

3adaHue 1: nocmpoeHue 8apuayuoHHO20 ps0a U 2pagpuxko8 pacnpeoeneHusl.

Hannbie 100 u3mepeHMid [AMMHBI JMcTa TMOMCKyca, TpejcTaB/ieHHble B Tabsuie 1.2,
nepeHecute B Excel B BHJe eAWHOro psifila U pawXUpyWTe Mo Bo3pactaHuto. Ompejenure
KpaiiHue 3HaueHus — MUMUTHI (lim). [Iis yCcTaHOB/IeHUsT XapakTepa pacripefiesieHust h3ydaeMbIx
NIPHU3HAKOB YCTaHOBUTE KOJIMUECTBO K/I1aCCOB U JI/TMHY K/1aCCOBOTO MHTEepBaja dx.

OnTrMasbHOe YKC/Io KaaccoB (K) pa3MepHOTo psifia MOYKHO OTpeZie/IUTh 110 SMITUPUYeCKUM
dopmynam:

k=1+1,44%xIn n
liDrn X000 Xomin

dx=Ilim Jk
a
Y cTaHOBHTe TPaHULIbI KJIACCOB U pa3HeCUTe YaCTOTy BCTpeyaeMoCTH « (Tabmmra 3.1).

Tabsmija 3.1 — OrnpefiesieHHe YaCTOT Pa3/IMUHBIX KIaCCOB
[JeHnTtp K1aCCOBOTO [TopcuéTt yacTor
VHTepBasa MeTO/IOM KOHBepTa

Pa3mepHbIe K1acchl YacToTel, O

X

[Tporiecc pa3HOCKA MOKHO 3HAUUTENBbHO YCKODUTb, €C/Idi B PAHKUPOBAHHOM  TIO
BO3pacTaHUIO psifie BbIIEJIUTh pa3HbIM LIBETOM COOTBETCTBYIOL[ME K/IaCCOBble pa3MepHbie
[IMara3oHbl ¥ MO/ICUNTATh B KXKZOM KOJTMUECTBO BapUaHT.

[TonyueHHbIe JaHHbIE MpeZCTaBbTe Tpaduuecku — WU B BUJie MOJIMTOHA YacTOT, B 3TOM
Cjiyyae [Jisi TIOCTPOeHWsl TpaduKa HCIONb3yeM B KaueCcTBe [JAHHBIX LEHTP K/IaCCOBOTO
MPOMe)XKYyTKa U 3HaueHHsT COOTBETCTBYIOIIMX YacCTOT WU CTPOUM THUCTOTPaMMy — B 3TOM
Cjlyyae Jjisi TIOCTpOeHUsi rpadvKa MCIO/b3yeM B KauecTBe JaHHBIX pa3MepHble K/IacChl U
3HaueHUsI COOTBETCTBYIOIMX YaCTOT.

CpenaiiTe BBIBO/,.

3adanue 2: OnpedeneHue oOucnepcuu, CpeoHe20 K8aOpamMuyHO20 OMK/AOHEHUS,
Ko3g¢uyuenma eapuayuul.

1). ITo gaHHBIM TabMIIBI 1.2 pacCUUTaTh AUCIIEPCHUIO TI0 CJIEAYIOIIEMY arOPUTMY:
PaccunTaTh CpefHIO apudMeTHUecKyro X. 3aTeM OINpeJe/MTh BeJIMUUHY OTK/IOHEHWS X; OT
cpepHeil apudmerrueckoii X. CymMMa OTK/IOHEHMM OT CpefHeli Mo ompeeneHuio pasHa 0.
HanbHeiiime onepauyyd ¢ 0 6ecCMBIC/IEHHBI, TIO3TOMY BeJIMYMHY OTK/JIOHEHHsI BO3BECTH B

53 \2 ~ o ..
KBa/lpaT (x 0,- X" u paccumTaTh CyMMy KBAZpaTOB OTKJIOHEHHil OT CpefHeil zsi pacuéra
nucnepcuu. [lanee 1o gopmyJie oripefie/IuTb JUCTIEPCHUIO:



e

S* — numcriepcus;

n — 06beM BeIOOPKY;

X;— BapUaHTa 3HaYeHus;

X — cpepusas apudMeTUUeCKas;

X;— X — OTKJIOHEHHe BAPUAHTBI OT CPe/iHell apU(pMeTHIeCKO.

|x, - X|" — KBagpar OTK/IOHeHws BapHaHTbI OT CpejjHeH aprdMeTHIeCKoH

D [x |- X)Z — CyMMa KBa/IpaToB OTK/IOHEeHUIA.

2). Paccuutath cpefHee KBa/JipaTUYHOE OTKJIOHEHHE S IyTeM H3B/leUeHUs] KBaJpaTHOIrO
KOPHS U3 UCIIepCUH.
3). PaccuuraTh K03 duLeHT Bapuariuu CV

CV=-=--100%
M

4). Onpefenutb MeIiaHy

5). Vicxos 13 onpe/iesieHst MO/IbI, TI0 JaHHBIM TaO/HLbI 3.1 YKaXKUTe BeJTMUUHY MOJBI.
Jlutepatypa: [1], [2], [3], [4], [6].

3adaHue 015 camocmosimenbHoOl pabombl no meme 3: nokasameau eapuayuu, NOCMpoeHue
8apUAyUOHHbIX psA008, MOOd, MEOUAHA.

OTBeTbTe MMCbMEHHO Ha BOIIPOCHI:

1. KakoBbl IPpUUYUHbBI BADLUPOBAHUA?

2. TTouemy pa3bpoc 3HaueHHl BbIOOPKKM He OeCKOHEUHO IIMPOK, OH OrpaHHueH HeKUM
[IMiaria30HOM M TSTOTEeT K OTpeZie/IeHHOMY 0011{eMy 3HaUeHHFO?

3. UTto nozpasymeBaeTcs I0J, TEPMUHOM «CJlydaliHasi Be/TMUKHa»?

4. Kakyto uH(opmaiiio HeceT TEPMUH «UaCTOTa BCTPeUaeMOCTH»?

5. UTo feMOHCTpUpyeT BapyualjMOHHBIN psif?

6. laiiTe onpeziesieHne JUCIIEPCHU.

7. UTo xapakKTepu3yeT Cpe/iHee KBa/paTUUHOe (CTaH/apTHOe) OTK/IOHeH e?

8. B Kakux ciyyasix rnpeJroyTUTebHO UCI0/Ib30BaTh KO3(PULIMeHT BapyaLyu?

9. [laiiTe onpeiesieHre MeiaHbl U MO/IbI.

Jlutepatypa: [1], [2], [4], [6].

Jlabopamophas paboma 4: OcHogHble munbl pacnpeoe/seHus NPU3HAKOS.

OCHOBHBIE ~ XapaKTepUCTUKU  HOpPMa/JbHOro  pacripefiesieHvs.  CUMMeETPUYHOCTb
pacripesenenusi. Kpuas T'aycca. IlocTpoeHve rpayKOB HOpPMa/bHOIO —pacrpefieseHusl.
CxoAcTBO W OTIMYMe OWHOMMAILHOTO pacripefiesieHdsi B CpPaBHEHWH C HOPMaJIbHbBIM.
Pacripenenennie Ilyaccona. Ornmcanue pefkrix coObITUiA 3akoHOM IlyaccoHa.

3adanue 1: ceolicmea pacnpedeneHust

JlaTh MMCbMeHHbIe OTBEeThI Ha C/IeAyIOL1e BOPOCHI:

1. TlepeunciiuTe CBOKCTBa HOPMaIbHOIO pacIpesie/ieHus!.

2. OnuyiuMTe XapakTepUCTUKY HOPMaJIbHOI'O pacrpe/e/ieHusl.

3. Bo cko/mbkO pa3 cpejHee KBaJpaTWUUHOe OTK/JIOHEHHWe YK/IaJblBaeTCsl B pasMax
V3MEeHUYMBOCTH NIPU3HAKa IIPY HOPMa/IbHOM THIIE pacIpe/iesieHNs?

4. KakvmMy [JBymsl TlapaMeTpamMH oOlpefiefisieTcsi ToyHasi (opMa HOPMasjbHOTrO
pacripeiesieHus (XapakTepHasi «K0JI0KO/I000pa3Hast KpUBasi»)?

5. [aiiTe XapakTepuCTUKYy OMHOMHANIBLHOTO pacIipe/ieieHusl.



6. B ueM 3ak/rouaeTCss OCHOBHOe OT/IMUKe OT HOPMa/IbHOT'O pacrpezeneHus?

7. JlaliTe XapakTepucTHKy pacripesienenus [lyaccoHa.

8. Kakue cobbITHsi onmceiBaeT pacrpezenenue [Tyaccona?

9. Kak npuy cpaBHeHUM JUCTepCUU U CpeiHel apu(MeTHYeCcKol MOXKHO IMarHOCTUPOBAaTh
pacnpegenenue ITyaccona?

3adaHue 2: OnpedeneHue muna pacnpededeHuss U 8u3ydau3ayusi pacnpeoeneHust Ha
epaguke

Ha ocHoBe JaHHBIX TabsuIpl 1.2 onpeaiesiuTe THIT pacripefie/ieHusl, COTIOCTABUB CPeHIO0
apuMeTUUYeCcKyro, CTaHZapTHOEe OTK/IOHeHWe, BU3yaIu3upyuTe 3TO Ha rpaduike pacripe/iesieHusl.

Jlutepatypa: [1], [2], [4], [6].

JlabopamopHas paboma 5: OyeHKa HOpMaAAbHOCMU: ACUMMempusi U IKcyecc.

HopmanbeHoe pacnipefiesieHre Kak H7eaqbHO CHUMMETPUYHOE OTHOCHUTENbHO Cpe/iHero;
Hy/JeBasi aCUMMeTpHUSi HOPMAaJIbHOTO  pacripefie/ieHdsi,  OTpULIaTe/ibHasi ~ aCUMMeTpHs,
TIOJIOXKMTENIbHAs aCHMMeTpHsl; JKCLeCC KakK Croco0 KOJMYeCTBeHHOW OLIeHKHd TeHZeHLN
co3/jaBaTh 3HAueHUs, Jajekue OT cpeAHero. /luama3oH +1 OT HyJeBOW acCHMMeTpPUM
HOpPMaJ/IbHOTO pacrpefie/ieHdss M 3KCLecC B TMpefenax =1 0T 3Kcijecca HOPMalbHOTO
pacripefie/ieHUsi Kak KpPUTePUH [OCTaTOYHOM HOPMaJbHOCTH JJisi TlapaMeTpUYecKHUx TeCTOB.
Kosdduiment skcrecca  (Ko3GUIMEHT ocTpoBepmMHHOCTH —J). HyneBoil  3Kcrecc,
TI0JIOXKUTEe/TbHBIN IKCL[eCC, OTPULIATe/IbHBIN JKCLIeCC.

3adaHuel: onpedesneHue acumMmempuu u sKcyeccd.

Kosppuyuenm acummempuu (As) B TeOpuM BepOSITHOCTeHl —  BelMYMHa,
XapaKTepu3ylolass aCMMMeTPUIO pacrpefiesieHrsl JaHHOM C/IydyalHOW Be/IMUMHBIL. AHIVIMHCKAN
cratuctuk K. [TUpCcOH Ha OCHOBe Pa3HOCTU MeXAy CpeJHell BeJUUMHOW U MOJION TIpeJIOxKuI
ToKa3aTe/lb aCUMMETPUHU:

X — Mo
As,= ,
o
re X, — cpefHss apudmeTudeckasi, Mo — Mofia, 0 UM S — CTaHAAPTHOE OTK/JIOHEHUe.

[Ipy cMMMeTPUYHOM pacripe/ie/ieHHH OTHOCUTE/TbHO MaTeMaTHuecKoro oxkuganus As = 0.

ITo pganHBIM TabmuIpl 1.2 paccuuTaiiTe Ko3bdUIMeHT acuMMeTpuu ITUpcoHa u paiite
XapaKTepPUCTHKY CHMMETPHYHOCTH PACCYMTAHHOTO PACTIpe/iesIeHusl.

Koappuyuenm sxcyecca (ko3 HLHEHT OCTPOBEPIIMHHOCTH ) MOKa3bIBAET, HACKOIBKO
HEOOBIYHO BBICOK M 3a0CTPEH WM, HaoOOpOT, HW30K W 3aKpYIVIeH MWK pacrpefeneHus. Y
pacripeiesieHusi C TMOJIOKUTE/IbHBIM KCI[ECCOM BBICOKHM, 3a0CTPEHHBIN MUK; Y PacripeesieHus C
OTpUIIaTe/IbHBIM KCLIeCCOM HU3KUH, MOJIOTUM MUK. Y WeasbHOr0 HOPMa/IbHOTO pacripe/iesieHus
HYJIeBOM 3KCLiecc.

[To paHHBIM Tab/UIBl 1.2 paccunTaiiTe 3KCLIECC, MOJb3YSICh CTATUCTUYECKUMU (YHKIIASIMHU
B Excel, u cienaiiTe BBIBOJI.

Ha ocHoBaHMM pacCuMTaHHBIX CpegHel apu(MeTUUeCKOM, CTAHZAPTHOTO OTK/IOHEHWs,
MO/IbI, TIOKa3aTesieli acCHMMeTPUH U JKCIiecca JlaiiTe XxapaKTepPUCTUKY THIa PacIipeesieHus..

Jlutepartypa: [1], [4], [6].

3adanue 015 camocmosime/ibHOl pabombl no meme 5

OTBeTUTh MMCbMEHHO Ha BOTIPOCHI:

1. B xakoM ciiydae K03 duLeHT aCMMMeTPUU paBeH HYJIH0?

2. KakoB Oyzet kK03(UIMEeHT aCUMMEeTPHH, eCJTH TIPaBblii XBOCT pacripe/iesieHus AJTHHHee
JileBoro?

3. KakoB Oyget k03¢ GUIMeHT acCUMMeTPUH, eC/Td JIeBBbIi XBOCT pacripe/ie/ieHusl AJTHHHee
rpaBoro?

4. YTo 03HauaeT Ha/jMyKe TOJI0KUTeTbHOT0 9KcLiecca?

5. O ueM cBUZETETHCTBYET HY/1€BOM KCLlecC?



6. UmeeTcst M1 cX0/CTBO (haKTHMUECKOTO pacripeiesieHrsi C HOpMaJsIbHBIM, eC/IH TI0Ka3aTe T
aCMMeTPHU U JKCILiecca He TpeBbILAOT +1 OT Hy/IeBbIX 3HAaUeHU ! ?

Jlutepartypa: [1], [4], [6].

JlabopamopHas paboma 6: Cmamucmuueckas owubka (owubka
penpe3eHmamueHOCmMu 8bI00POYHBIX NAPAMempos)

BribopouHbie OLleHKU MapaMeTpOB r'eHepa/iibHOW COBOKYMHOCTHU. CTaTucThyeckasi obka
napametpa (ommbKa pemnpe3eHTaTUBHOCTH BBIOOPOUHBIX mapaMeTpoB). Oumbka CTaHZAPTHOTO
oTkoHeHUs. Ommrbka ko3 duiieHTa Bapualiui. Pacuér ommboxk.

Omauuusi 3HaueHull 8bIOOPOUHBIX NAPAMEMPO8 OM 2eHepa/AbHbIX HA3bl8AOMCS OWUOKOU
penpezeHmamueHocmu OdHHO20 napamempd, WA TPOCTO (CTaTUCTUUeCKoW) ommbkoi. Ilpu
yBe/IMueHnd o0bemMa BBIOODKM OIIMOKH perpe3eHTaTUBHOCTH CTPeMSITCS K HYJO (CefCcTBHe
3aKoHa OosblIuX urcesn). YnucneHHO BbIpa)keHHbIe CTaTUCTHUeCKHe OIMIMOKU Cy»KaT Mepoi Tex
TIpe/iesioB, B KOTOPBIX BEIOOPOYHBIE TTapaMeTPbl MOTYT OTK/IOHSTHCSI OT 3HAUEHHH TeHepasbHbIX
rapaMeTpOB.

BennuuHa ommbku (m) Tem Oosibliie, ueM Oosbllle BapbUpOBaHME TPHU3HAKA (S) U uem
MeHblile BbIOOpKa (n). OumbKy peripe3eHTaTUBHOCTU MUMEIOT BCe CTAaTUCTUUECKHe TapaMeTphl,
paccuuTaHHble 10 BbIOOpKe. [Ijif TIPAaKTHKM CTaTUCTUYECKOTO OLIEHWBAHUs pa3paboTaHbI
crieLipabHble (hOPMYJIbL.

3adaHue 1: Pacuem owubok cpedHeli apucpmemuueckol, cmaHOapmHO20 OMKAOHEHUs U
Ko3¢¢uyuenma eapuayuul.

ITo panHbIM Tabmunpl 1.2 (cMm. Temy 1) paccuuTaiiTe CpeJHIOI W OMIMOKY cpemnHeit (M +
m), CTaHJApTHOe OTK/JIOHeHWe W OMIMOKY CTaHAapTHOTO OTK/IOHeHHus (S + ms), Ko3dduimeHT
Bapyalyy 1 omnoKy ko3 urenta Bapuauuu (CV + mey).

Xo[, paboThi:

1). OnpegensieM cpefjHIOIO0 aprU(MeTUUeCcKyto, CTaHJAapTHOe OTK/JIOHeHWe U K03(hduiyeHT
BapUaLiu.

2). Onpegensem omubKy cpegHeit apudpmerrdeckoii (X umm M):

Ecmv n>30, To genum Ha n

S
I
+

S

Ecm n<30, To genum Ha n—1
_S
n-1
3). OrmpenensieM OMIMOKY CpeJHET0 KBaJPaTUYHOTO OTK/IOHEHWs S (CTaHJapTHOTO
OTK/IOHEeHUS]):

X

3
H+

m,=+

ﬁm
=

4). OnpezensieM ommOKy Ko3dduiipenrta Bapuarpu CV:
_Ccv

m
cvV m

BbIuKc/ieHUs: MOYKHO YCKOPHTB, MCTIO/b3Ys CTaTUCTUUecKue GyHKLuu B Excel.
Jlutepatypa: [1], [2], [4], [6].

3adaHue 0151 camocmosimesnbHOU pabombl no meme 6

1) Tlo pesynbTaTtam 15 npomepos: 12, 14, 13, 16, 11, 9, 13, 15, 15, 11, 14, 14, 10, 12, 17

OTpeZie/IUTh OMMOKY cpefiHel apudMeTUYeCcKOW, OMIMOKY CTaHZAPTHOTO OTKIOHEHHUS U
olIHOKY Ko3(hdulleHTa Bapyal[iu.

Cpenatb BBIBOJ, M 0XapaKTePHU30BaTh CTeTIeHb OZHOPOAHOCTH BHIOOPKH.

OTBeTUTH MMCbMEHHO Ha C/ie/lytolllie BOMPOChI:

1. YTo 03HaUaeT MOHSATHE «OLIMOKa BHIOOPKU»?

2. YTo 03HavaeT MOHATHE «OIITHOKa perrucTparjumn»?

3. OT uero 3aBMCHUT BeJIMUMHA OLITMOKH perpe3eHTaTUBHOCTU?



4. Kak Ha3bIBalOT OT/INUME 3HaUeHUI BEIOOPOUHBIX TTapaMeTPOB OT TeHepasbHbIX?

5. OT KakuMx OCHOBHBIX [IOKa3aTejiell 3aBUCUT Be/JMUMHA OLIMOKM BBIOOPOYHOTO
HabJsroieHus1?

Jlutepatypa: [1], [2], [4], [6].

JlabopamopHas paboma 7: JlosepumesbHbili uHmepeaa. OnpedeneHue mouyHOCMU
onbima. Onmuma/ibHbIl 005eM 6bI00PKU.

[oBepuTenbHbI HHTEpBa/l, ypPOBEHb 3HAUMMOCTH, OIpe/iejieHhe TOYHOCTH OIbITa,
OTNITUMaJIbHBIN 00BeM BBIOODKH.

JoeepumenbHbili uHmepea. IlapameTpsl reHepaabHON COBOKYITHOCTH IMPaKTUUECKH BCer/ia
OCTAIOTCSl HEM3BECTHBIMH, O HUX CYZAAT IO BBHIOOPOYHBIM OL|eHKaM, HCIIO/B3Yys [/ 3TOrO
3HauyeHUs1 OLIMOOK  perpe3eHTaTMBHOCTU. TeopeTHUecKWe UCC/eIOBaHUS  TIOBe/leHUs
BBIOODOUHBIX CpefHMX (KaK C/lyyalHbIX BeJIMYMH) TIOKa3ald, 4YTO OHH IOJUYUHSIOTCS
HOpPMaJIbHOMY 3aKOHY, 00MbLIMHCTBO U3 HUX (95%) HaxoAuTcs MOOIM30CTU OT TeHepaJbHOMN
cpefHeli — B auara3oHe M., + 1,96m (ipubmkeHHO +2m).

JoeepumenbHbili UHMep8an — UHMepeasn 3HayeHull Ulyuaemo20 npusHakd, 8 KOmopom C
moti uau uHol 8eposimHOCmblo P Haxooumcs 3HaueHue 2eHepaabHO20 napamempd.

[TosTOMy MOXXHO [lesiaTh OOpaTHOe 3aKk/roueHHe — TeHepasbHasi CpefHsIsi HaXOAUTCS B
puariasoHe Mg, £ 1.96m, T. e. mpejckasbiBaTh LUIMPUHY WHTEpBaia, B KOTOPOM 3aK/IFOUeH
reHepasbHbli TapaMeTp, JaBaTb WHTePBaJbHYIO OLIEHKY TreHepaibHOMYy MapameTpy. B
COOTBETCTBMM C 3aKOHOM HOPMAasbHOTO pacIipefie/ieH|s MOXKHO OXKH/jaTh, UTO TeHepasbHbIN
napameTp (UCTUHHOe 3HaueHHe) OKaXkeTCsl B UHTepBasne oT M — tm go M + tm, rae m — obka
cpesHell apudMeTHUeCKO#, t — KBaHTW/Ib pacrpefesneHns CtoerofeHTa (Tabs. 6I1) mpu gaHHOM
yucse crereHelt cBobozb! (df ) u ypoBHe 3HauuMocT# (0661yHO o = 0,05).

CnefjoBaTenbHO, C BEpOSATHOCTBIO P MOXHO 0XWJaTb, UTO TIeHepajibHas CpeJHss
HaXO/IUTCS B JIOBEPUTE/IbHOM WHTepBajsie M + tm, TIOCTPOEHHOM BOKDYT BbIOOPOUHOM cpezHelt
apu¢pmeTrueckon M.

3adaHue 1: pacuem dogepumenbHO20 UHMeEPBAd.

ITo ganHeM Tabmuuel 7.1 paccuurate M (X), m u s. 3HaueHue Kpurtepus CThIOZIeHTa
orpeziesuTh 10 Tabmuiie 611 [2]: ans ypoeHs 3Hauumoctu o = 0,05 HaliTW 3HaueHUe t U []aTh
UHMepBa/bHYI0 OYeHKY TeHepasbHOMY rapameTpy : M + tm

Tabmuma 7.1 — [1iMHa paKOBUHBI MOJUTFOCKA, MM

n Xi n Xi n Xi n Xi n Xi
1 86 11 87,5 21 93,4 31 97,3 41 94
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

AHanornyHbIM 00pa30M pacCUUTaiTe JOBEPUTETbHBIN UHTEpBA AJIs:
1. cTaHAApTHOTO OTK/IOHEeHUs (S + tmS),

2. ko3¢ durmenta Bapuauu (CV + tmCV).

CpenaTb BLIBO/I.

Jlutepatypa: [1], [2].



B mpakTuKe aHanM3a WMCIOIb3YeTCs OTHOCHTeNIbHas OLIMOKa M3MePeHH — «I10Ka3aTeslb
TOUHOCTH OIbITa» — OTHOLIEHWe OIIMOKM CpefHell K caMoil cpejHel apudMmeTHyecKow,

BBID@)KEHHOE B IMPOLIEHTaX: €= % %100 %.

TouHOCTb CcuMTaeTCsl XOPOIIel, ecyid € MeHblIe 3%, U yA0BAETBOPUTENBbHOM MpH 3 < € <
5%. VlHaue npuxoAnTCsS cOOUPATH [OTIOTHUTE/ILHBIN MaTepHas.

3aodaHue 2: OnpedeneHue mouHOCMU onbimd.

[To maHHBIM Tab/UIB! 7.1 OMpeiesTUTh CYIECTBYET JIU HEOOXOAUMOCTh JJOTIO/THUTETHHOTO
cbopa marepuanoB. Cenatb BbIBOZ, 006 ONTUMa/TbHOCTH 00bEMa BHIOODKH.

Jlutepatypa: [1], [2].

3adaHue 3: OnpedeneHue onmumanabHo20 obwvema eblbopku 015 obecneueHust xopowel
MOYHOCMU.

B uccnesoBaHusx uacTo 3apaHee TpeOyeTcs yCTaHOBUTb UWC/IO Hab/IOeHWH,
[0CTaTOYHOe [/Is1 IIOJIyUYeHUsl perpe3eHTaTHUBHBbIX OLIeHOK reHepajbHOW COBOKYIHOCTH. [s
HerpepbIBHbIX MPHU3HAKOB METOJ, COCTOUT B TOM, UTOOBI, WCIOJ/Ib3ysi U3BECTHbIE COOTHOLLEHMUS
MEXIy CpefHeH, CTaHJapTHbIM OTK/JIOHEHWeM, OIIMOKOW CpefiHel, TJIOTHOCTBIO BEpPOSITHOCTH
pacnpesienenuss  CThbiofleHTa, HAWTW UMCIO  CTelleHell  CBOOOJBI,  COOTBETCTBYMOLjee
ZIOBEpUTETbHOMY WHTEPBasy /sl CpefiHel Tipy ypoBHe 3HauuMocTd o = 0,05. O6bemM BbIOOPKH,
[OCTaTOYHOM [/Is1 TIO/Iy4eHusl pe3ysbTaTa 3a/laHHOM TOYHOCTH, HaxoAAT IO (opmyiie:

txCV |\
—— |, rie n — o06beM BbIOOPKM; KBaHTH/IL pacripefenenus CtoiogeHTa (Tabmuia 611 B

[2]) mpu pmanHOM umcne crereHeldt cBo6oAbl (df=n—1 ) ¥ ypoBHe 3HAUMMOCTH (0OBIUHO o =
0,05); CV — npubnusutenbHoe 3HaueHue Ko3dduimenta Bapuaiuu (%); € — MaaHUpyeMas
TOYHOCTb OL|eHKH (TiorpeiitHocTH) (%).

ITo panHbIM Tabsmiy 1.2, 2.1 (cM. TeMbl 1 1 2) onpeieNIuTh CYIIeCTBYeT 1 He0OX0IUMOCTh
JIOTIOTHUTETbHOT0 cOopa MatepuaioB. CziesiaTh BLIBOJ, 00 ONTHMabHOCTH 00bEMa BLIOOPKH.

3adaHue 015 camocmosimenbHOU pabombl no meme 7

OTBeTUTh MUCbMEHHO Ha CJIeAYIOLe BOTIPOCHI:

1. OxapakTepu3yliTe OTHOIIIeHHe BEIDOPOYHOM Cpe/iHel K TeHepasibHOM CpeJHe.

2. UTo 03HavaeT TMOHSITHe «MHTePBajbHAasK OLleHKA T'eHepabHOTo rapaMeTpa»?

3. Kak omnpe/esnisieTcsi J0BepUTeIbHBIN UHTEPBAJI [/ BBIOPAaHHOTO YPOBHS 3HAUMMOCTH?

4. Kak pacCuMTbhIBaeTCsi OTHOCHTe/IbHas OIMOKa M3MepeHU — «I0oKa3aTe/lb TOYHOCTH
OTIbITa»?

5. Kak onpefieuth 0666M YCI0BHOM BBIOOPKHU [jist 00ecIieueH s XOpoIiei TOUHOCTH?

Jlutepatypa: [1], [2].

JlabopamopHas paboma 8: CpaBHeHHe cpefHMX BeJHMYUH. KpuTepum cpaBHeHHs
(paccuvTaHa Ha iBa 3aHATUS).
t-kputepuii CTblO/IeHTa, paBeHCTBO AUCTIePCUM, KpuTepuii duiiiepa.

B TepMuHax CTaTUCTUKKU OTIMYUS MEXY CPeHHMH MOTYT UMETh /IBa MPOTHUBOIIOJ/I0KHBIX
HCTOYHUKA:

1. 06e BbIOOPKH B3SIThI U3 OJJHOM reHepa/JbHOW COBOKYITHOCTH, HO Cpe/HHe OT/IMYar0TCS B
CHJTY OLITUOKH Perpe3eHTaTUBHOCTH.

2. BbIOOPKY B3SIThI U3 Pa3HbIX reHepaibHbIX COBOKYITHOCTeM, OT/IMUMe CPeIHHUX BbI3BaHO B
OCHOBHOM [IefiCTBHEM pa3HbIX JOMUHUPYIOIIUX (AaKTOPOB (a TakxKe U CIy4aiiHo).

CraTucTHueckas 3ajlaua COCTOMT B TOM, uTOOBI c/leslaTh OOOCHOBaHHBIM BbIOOp. [ljist
WCKJTIOUEHUS] UY>KePOJHBIX («BbICKAKMBAIOIIIMX») BapUaHT TIPUMEHSIOT 3aKOH HOPMAaJbHOTO
pacripefie/ieHUsI: B JiMaria30He YeThIpeX CTaHJApTHBIX OTKIOHeHWM, M + 1.96-S, oTKnoHeHMe
BapuaHT OT Cpe/iHell MPOUCXOJAUT IO CAydyaliHbIM MPUYMHAM; 3a FPAHULIAMH 3TOTO Auaria3oHa
JIe’KaT uyKepo/iHbIe /ISl JaHHOW BBIOODKY 3HAUEHMS.

CpagHeHue pasauyusi cpedHux. [nisi ompezeneHust [OCTOBEPHOCTH pa3IduMsl CPeJHUX



BeJIMUMH WCIIO/B3YIOT t-KpuTepuid CTBIOZEHTA TPU CPaBHEHWM HE3aBUCHUMBIX BLIOOPOK U
CpaBHEHUU CBSI3aHHBIX COBOKYIHOCTel (Hampumep, Z0 W T0C/e BO3/eHCTBUs), B TOM UHMCIIe
V3MEeHUMBOCTb K03(p(PULIMEeHTOB BapyaLu 1o ¢opmy.Jie:

[M, - M|

t=—F———10, &
[ la,df |
mf+m§ ¢

PasHocTh cpesHux OepyT 1o Momy/to 6Oe3 ydyera 3Haka. [lomydeHHOe 3THM CIIoCcO60M
3HaueHne Kpurtepusi t CThIOleHTa CPaBHMBAIOT C TaOJMUHBIM TPU BLIODAaHHOM YPOBHE
3HauuMocTH (006bruHO Ayt o = 0,05) 1 umcste crerneHell cBo6oAB! (00beMbI BBIOOPOK Oe3 umcia
orpannyenuii, df = nl + n2 — 2). TabmuuHble AaHHBIE TIPeZACTaB/IeHbI B TIpUioyKeHuu 611 B [2].
Pe3ynbTaTOM TakOro CpaBHEHUs! [O/DKEH CTaTh OJWH M3 [BYX BapUaHTOB CJIeJYIOLIero
CTaTHCTUUECKOTO BbIBOZla. ECiIM TmonyyeHHOe 3HaueHuWe (BesIMUMHA) KpUTepusi Oosiblie
TabIMYHOTO, 3HAYUT, PA3IMUMs MeXXAy IlapamMeTpamMH TpH 3aZlaHHOM ypPOBHE 3HAauMMOCTU U
YCTaHOBJIEHHOM UHCJle CTereHeid CBOOOABI /A0CTOBepHbL. EciM ’ke mMosiyueHHasi BeJMUMHA
KpUTEpUsi MeHbIlle Tab/IMUHOM, TO TPU JAHHOM yPOBHE 3HAUMMOCTH M UHCJIe CTerleHel CBOOO/b
pa3nuvsi MeXXJy TlapaMeTpamMu HeJJOCTOBePHBI.

3adaHue 1: Pacuem t-kpumepus CmbtodeHma

1) B mporecce ucciefoBaHril ObLIO yCTAHOB/IEHO, UTO y CTAapUKOB /IO JIeUEHHS
WHCYJIMHOM CpeJiHee cojiep>kaHre 0esTKoB B KpoBU coctas/sio 81,04 + 1,7, a mocrie jieueHUss —
79,33 + 1,6. Paccuurath t-kputepuit CTbIOZIEHTa M OIpeJeUTb BAUSHUE HWHCYJ/MHA Ha
cojiep>kaHre 6e/TKOB B KPOBH.

KosdduiieHTbl Bapyalii TakkKe MOXKHO MCII0/Ib30BaTh [ijisi CPDABHEHUS] M3MEHUMBOCTH
pasHbIX Tl0Ka3aTesei. J10CTOBEpHOCTh OTIMUUM KO3(DPUI[MEeHTOB OLIEHUBAETCS C TTOMOIIbIO
kputepus CTblo/ieHTa 1o ¢popmy.ie:

(= Ccv,-Cv,

] 2 t{0,0S;n1+n2—2\
m1+m2

rae CV;, CV>u m;, m; — 3HaueHHs U OMMOKA KO3 hUI[MEHTOB BapHaI|vH.

BbIBoJ, 0 I0CTOBEPHOCTH OT/IMYMM JleslaeTcsi B TOM C/y4ae, eC/Ii pacCUMTaHHOe 3HaueHue
TIPeBLICUT TabJIMYHOe TIPY 3a/laHHOM YpOBHe 3HaunMocTu « = 0,05 u umcrie crereHell CBOOObI
df = n1+ n2 — 2 (npunoxxenue 6I1 B [2]).

2) PaccuuTath  M3MEHUMBOCTh  TOKa3aHWM  pPaZiMOAaKTUBHOCTU  TIOUBBI  TI0
Ko duienTam Bapuaruu (Tabs. 8.1) u caesaliTe BHIBOJ, O IOCTOBEPHOCTH Pa3/IMuUS.

Tabsurja 8.1 — PagnoakTMBHOCTL 0OPA31[0OB ITOYBHI

MKP/uac n
Yuactok 1 | 25| 21| 32| 28| 31| 20| 22| 26| 25| 27| 21| 32| 25| 24| 27| 14
Yuactok 2 | 25| 30| 32| 28| 32| 23| 22| 26| 25| 26| 24| 32| 25| 24 13

3adanue 2: PageHcmeo oucnepculi, Kpumeputi @uwepa.

B ciiyuae mpuMeHeHUsl IBYXBBHIOODOUHOTO KPUTEPUs /ISl HE3aBUCHMBIX BBIOODOK TakKKe
HeoOXoauMo coOMoJieHre YC/IOBUsI paBeHCTBA Jucriepcwii. Haubomee TOYHBIM MeTOOM
oTipe/ie/IeHUsT IOCTOBEPHOCTH Pa3/TMUril MeXKIy BEIOOPOUHBIMH JAUCTIEPCUSIMU CTYXKUT KPUTEPHIM
F ®uriepa B (hopMe OTHOIIIEHHUST AUCTIEPCHi (O0bliee 3HaUeHNe 0KHO CTOSITh B UMC/TUTEJIE):

2
Sy
=— F
S

2

(a,df1,df 2|

raeS; > Sy, dfl =n;—1,df2=n, - 1.

Ecmu monyueHHass BemmuvHa F GoJibille TabO/JIMUYHOTO 3HAUEHUWS TIPU MPUHITOM YPOBHE
3HauumocTH (tabs. 711 s o = 0,05 u tabn. 8I1 gnsg a = 0,01 B [2]) 1 umncsie creneHei cBOOOABI
(dfi u df,), To pasnuuue MeXXJy AUCIepCUsIMUA MPU3HAETCsl JOCTOBEPHbIM; eC/IM OHA MeHbllle, TO
PacXOXKJeHHe MEXIy HUMH MOKET CUMTAThbCs HeCyIeCTBEHHBIM, C/IyuyaliHbIM, T. €. HyJieBas
TUNOTe3a He OTBepraeTcsl.



1) OOmbsicHUTE TTOC/IeI0BATe/TbHOCTE JeMCTBUHN, HEOOXOAUMBIX /JisSi PEIIeHUs] 3TOr0
3a/jaHusl.

2) [To mauHBIM TabwMIe! 8.1, onpesienvTe CTENeHb JOCTOBEPHOCTH Pa3TMUUS MEXIY
ydyactkamMmd 1 U 2 mo kputeputro F ®uillepa ¥ TOATBEpPAUTE WIA OINPOBEPTrHUTE BbIBOJ,
TOJTyYeHHBIN C UCI0Ib30BaHWeM Kputepus CThIOJIeHTa.

Jlutepatypa: [1], [2].

3adaHue 015 camocmosimenbHol pabombl no meme 8

3adanue 1. OTBeTUTh MMCbMEHHO Ha C/IeyI0Llrie BONPOCHI:

1. TTouemy Ba)KHO OTIpeZIe/IUTH, UTO IAHHOE pa3/Iuyre MeX/y BEIDOpKaMU XapaKTepHO [ist
BCel TreHepaslbHOM COBOKYITHOCTH?

2. Kakue Haubosiee pacrpocTpaHeHHble MeTOZbl pa3paboTaHbl [/  OMpe/iereHus
CTaTUCTUYECKOW 3HAUMMOCTH Pa3Inymii?

3. Kakue cratvcTuueckye KpUTepUM [OCTOBEPHOCTH WM C/IyUyallHOCTU OT/IMUUI Camble
pacripocTpaHeHHbIe?

4. Kakue XapakTepUCTUKU MCIMO/b3YIOT TPU CPaBHEHUMM IO YPOBHIO M3MEHUUBOCTH
rokasaresein?

5. Kak ¢opmynupyeTcs HysieBasi runoresa?

6. Tlpu cpaBHeHMM BBIOODOUHBIX TlapaMeTPOB HOPMAJbHOTO U OWHOMUATBHOTO
pacripeie/ieHM MCMO/b3YeTCs OfiHA U Ta >Ke ¢popmya?

Jlutepatypa: [1], [2].

3adaHue 2. CpasHeHue 08yx nonyaayuil KpacHoll nosesKu no n1o0osumocmu

[TepBas (ropHas) nomyJisiLusl KpacHou nosieBku: M; = 5,8; S; = 1,82; n; = 27.

Bropas (paBHMHHas) NOMyIALMs KpacHOU roneBku: M» = 5,4; S;= 0,52; n; = 12.

BBISICHUTE 1OCTOBEPHOCTD OT/IMYMS MTOMYJISILMM 110 BEJTMUMHE MJIOJOBUTOCTH 10 KPUTEPHUIO
CTbroZIeHTa U 110 KpuTteputo duliiepa U cie/1aTb BBIBO/.

KakoBa nocsie/joBaTeTbHOCTh IeMCTBUM NPU pellieHuH 3TOM 3a/iauu’?

3adaHue 3. OnpedeneHue cmamucmuyeckol 3HAYUMOCmu ucnbimaHull 3¢pgpekmugHocmu
H08020 npenapama cene3a

Inst n3yuernst 3¢)eKTUBHOCTH HOBOTO TIpemapara ’kesie3a ObUTM BbIOpaHBI /[Be TPYIIIBI
NaljMeHToB C aHeMuel. B riepBoii rpymre naijyeHThl B TeueHWe JBYX HeJesib T0ydaau HOBbBIN
mperiapat, a BO BTOpOW TIpymnme — rmonydyaan ruianebo. Ilocime 3toro Obuto TpoBeseHO
M3MepeHue YPOBHs reMorjiobnHa B repudepuueckoil KpoBu. [laHHbIe rpe/icTaB/ieHbl B (hopMaTe
M+tm

OngiT: M; =115,4+1,2 r/n; n=34.

Kontposs: 103,7+2,3 r/n; n=40.

Heo6xoiuMo cziesiaTh BBIBOJ| O CTaTUCTHUUECKOW 3HAYMMOCTU TIOJIyYEHHBIX Pa3/iuuui U
5(peKTUBHOCTH HOBOTO Iperapara >kesesa.

Jlutepatypa: [2], [3], [5].

Pa3pgen 2. Bujbl aHa/iu3a U PyHKIHOHA/IbHbIE 3aBMCUMOCTH.

JlabopamopHas pa6oma 9: KoppensinuoHHbIN aHa/M3 (PaCCUMTAHA Ha /1BA 3aHATHS)

Koppeisitjusi, KOppessIMOHHBIA aHa/u3, Tojie Koppensiuyd, K03 ULUeHT KOoppesisiuu,
GbyHKIIMOHA/BHAsT ~ 3aBUCHMOCTh, OIIMOKa Ko3dduimeHTa Koppessiud, Ko3phUIMeHT
JleTepMUHALUU.

YcTraHOBNeHWe HaripaBieHUss U (OPMbI CBSI3M MeX/y TpHU3HAKaMU U U3MepeHue ee
TecHOThI. Koppessiiiusi — 3To B3auMHas CBsi3b (B3aMMHasi 3aBUCMMOCTbD) [IBYX TPU3HAKOB MPU UX
VM3MEHUYMBOCTH, T. €. COMPSDKEHHOCTh MX Bapuauuy. Koppesnsius nMeeT MeCTO B TexX C/Iyyasix,
KOrZia TIpM3HAaKW U3MEHSIFOTCSI He aBTOHOMHO, a COTrJlacOBaHHO. PyHKIIMOHA/TLHOM Ha3bIBaeTCs
O[HO3HAUHAasi 3aBUCUMOCTb MeX]y T[epeMeHHbIMHA BeJMUMHaMH, KOrJia OIpeie/leHHOMY
3HaUeHUI0 OHOW (HEe3aBUCUMOM) TepeMeHHOW X, Ha3blBaeMOW apryMeHTOM, COOTBETCTBYET



oTipe/ie/IeHHOe 3HaueHue Jpyrou (3aBUCMMOIi) epeMeHHOH y, Ha3bIBaeMOU (QyHKLMeH.
KoadduiyieHT KoppesisLiui pacCUMTHIBAETCSI TOBKO /151 IUHElIHOU CBSI3H.
KosdduieHT Koppessiuy Npr3BaH UMC/IEHHO BbIPaKaTh 00 COTIPSDKEHHOW Bapualiiy
JIBYX MPU3HAKOB B 0011l X Bapyaljiu:

r:\/ Kosapuayus __ Cxy  _ 2ly-M,|x[x-M,
usmeHuugocmb  /Cx x Cy \/Z(Y_My)xZ(X_Mx

rje CXy — XapaKTepUCTHUKA COMPSDKEHHON M3MEeHUHMBOCTH TIPU3HAKOB,

Cx u Cy — XapakTepUCTHKa 0011l U3MEHUMBOCTH TTPU3HAKOB.

[MTonoxxuTenbHas W OTpHLIATe/bHAs KOPPe/slys U rpaduueckoe BbIPA)KEHHE WX CBSI3U.
KoadduieHT KOppessiiu — 3TO YMC/IEHHOE BbIpa)XKEHUE JI0/IM COTIPSDKEHHON BapHalliu JBYX
TPU3HAKOB B 00Iel WX Bapuaruu. KoppeasyuoHHblli aHaau3 ucnosnb3yemcsi moabKo npu
JlUHeliHoll 3agucumocmu.

[y HeOOMBIIMX BHIOOPOK €ro MOXKHO OBICTPO HAMTH W TIpU pyuyHOM cueTe. Pabouas
dopmyna it pacueToB UMeeT BUJ;:

r= &y Z Xy —
VCx x Cy
3adaHue 1: pacuem Ko3gguyueHma koppeasiyuu 8pyUyHyio.
CocTtaBuTh Tab/UITY /J1s1 pyYHOTO cueTa, (hopMa MpUBe/IeHa HIKe:

Tabsurja 9.1 — Anroput™ A1 pacueTta Ko3dduirieHTa KOppesiiiii BpyUHYO

No X y X ¥ Xy
1 3,4 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) ITo Tabnwile paccuuTaTh KBaJpaThl BapUaHT W WX TMPOU3BEJEHMS, a TaKKe CyMMbI
BapHaHT, KBa/IpaToOB U mpou3BeieHuit. [1o popmyse 19 paccuntaTth KO3 GhULIMEHT KOPPeJSLUU
r.

B mpakTtuueckoil AesiTeTbHOCTU, KOT/ld UMCIO KOPpelupyeMbIX Map Mpu3HakoB X U Y
HEeBe/IMKO, TO TpPH OLleHKe 3aBUCUMOCTM MeXAy II0Ka3aTeasIMU HCII0/Ib3YeTCsl C/eyIOLIYIO

rpajiaLuio:
— BbICOKAsi CTeleHb CBSI3W — 3HAueHus: KOo3(p@ULMeHTa KOppesiuM HaXOJuTCS B
nipegenax ot 0,7 mo 0,99;
— CpeOHsii CTelleHb CBSI3W — 3HaueHUs1 Ko3(duimeHTa KOppesiiud HaXOJUTCS B

npegenax ot 0,5 go 0,69;

— cnabas cTemneHb CBS3W — 3HaueHUs1 K03 duLyeHTa Koppensun Haxogutcs ot 0,2 1o
0,49.

OnpezfenuTb CUTy CBS3U PACCUMNTAHHOTO KO3 duLmeHTa r.

Jlutepatypa: [2], [3], [5].

3adaHue 2: pacuem kKo3gguyueHma Koppeasiyuu C UCNOAb308AHUEM CMAMUCMUUecKux
¢yHkyuti 8 npoepamme Excel

3aganue 1: pacuer Ko3GhduIMeHTa KOPPESIMA C HCTOIb30BAHUEM CTaTUCTUUYECKHX
dbyHkumii B nporpamme Excel.

a) PaccuuTarh 10 3THUM >Ke [JaHHBIM BeJMUMHY K03 duiimeHTa Koppeasiuu B mporpaMme



Excel, nucnons3ysa ¢pynkumto KOPPEJT u cpaBHKTE pe3y/ibTaThl.
6) MeToapl onpesienieHrs: KO3 ULeHTa KOppesiuu U GopMysibl. BeruricsieHre ommoKu
KOo3(pULIMeHTa KOppesIsLiu:

1-r
nipu n<10 m= wid
n-2
1—ri
ripu n>10 m—=
n-1
2
1-ry

ripu n>100 m=

Vn

BriOpaTh HYXHYIO (pOPMY/Ty ¥ PaCCUMTATh OIIMOKY.
r) [IpoBepuTh 3HaUMMOCTH KO3 duirieHTa KputepreM CTbIOfIeHTa:

B Hamiem nipumepe zj1st ypoBHs 3HaunMocty o = 0,05 1 umrciia creneHei cBoboae! df = n—2
HatiTh TabmuuHoe 3HaueHWe kpurtepus CreiofeHTa (Tabmumma 611 B [2]), cpaBHUTBH C
pacCUMTaHHOM Be/TMUKMHOM t U CZie/laTh BBIBOJ, O JOCTOBEPHOCTU CBSI3U.

3ajjanue 3: orpeziesieHHe OIIMOKY armpoKCUMalUH.

KosdduipeHnT geTepMuHaliid pacCMaTPUBAlOT, Kak IIpaBW/IO, B KaueCTBe OCHOBHOTO
roKasaressi, OTPa)karollero Mepy KauyecTBa pPerpecCMOHHON MoOJenH, OMNMUChIBAIOLLel CBS3b
MeXXy 3aBUCUMOM (y) U He3aBUCUMbIMU (X) lTepeMeHHbIMUA MOZeJIH.

B perpeccry KO3(hQUIMEHT JeTepMUHALMU R* AB/ISETCS CTATUCTUUECKOM MepOoM TOro,
HACKOJILKO XOPOILIO MPe/ICKa3aHusl Perpeccuy MpUO/IMKAKTCA K PealbHbIM TOUKAM JaHHbIX. R
u3 1 ykasbiBaeT, YTO TMpeJCcKa3aHWsi perpeccud W/easbHO COOTBETCTBYIOT JAHHBIM.
Koagpgpuyuenm demepmunayuu ykasbigaem mecHomy cesisu npu HeiauHeliHol 3asucumocmu. Ilpu
NuHeliHoll ces3u Koagguyuenm demepmuHayuu pageH kgaopamy ko3gguyuenma koppeasyuu (
r=vVR?.

KoadduimenT nerepmuHaniyu usmensietcs: B Auana3oHe ot 0 o 1. Ecnu oH paBeH 0, 3T0
03HAuaeT, UTO CBSI3b MEX/[y IepeMeHHbIMU PerpecCUOHHON MO/ieli OTCYTCTBYeT.

Ha npakTuke, ecnvi k03dduiipeHT aerepMuHaliu 6/M30K K 1, 3TO yKa3biBaeT Ha TO, UTO
MO/Ie/Tb Pab0TaeT OueHb XOPOIIO (MMEeEeT BBICOKYIO 3HAUUMOCTh ).

HOnst  oleHKM KadyeCcTBa OAHO(AKTODHOW MOZE/NM  MCIOJb3YIT KO3 dULMeHT
JeTePMHUHAIIUN U CPeJIHIO0 OIMMOKY armpoOKCUMAllMU. ATIITPOKCUMALIUs, WIH MPUOIMKeHe —
Hay4HbIN MeTO/[], COCTOSIIL[UI B 3aMeHe OAHUX OOBEKTOB APYTMMH, B TOM WM MHOM CMBIC/Ie
OMM3KMMM K MCXOJHBIM, HO 6o0nee mnpocTeiMu. Cpedusas owubka annpokcumayuu (A)
orpe/iesisieTcsl Kak cpe/iHee 3HaueHHe TM0J/yUeHHbIX 3HaYeHU OT (PaKTUUeCKUX:

A=13 1XY < 100%
n Yi

HonycTtrmas omnbKa arnmpoKCUMalvy He 0/DKHA rpeBbimath 10%.

ITo panHeIM Tabmuipl 9.1 mocTpouTh TrpadyK 3aBUCMMOCTH, BbIOpaTh XapakTep
3aBUCUMOCTH, T10Ka3aTh JIMHUIO TPeH/1a, BeIMUMHY K03 uleHTa JeTepMUHaLMY U PacCUUTaTh
OLITHOKY arpoKCUMAalLIUH.

KoHTponbHbIe BOIPOCH!:

2. Kakoii TvM 3aBUCUMOCTH Bbl TOJTyUU/TN?
3. Hackonpko XOpOLIO pacriosiokeHWe TOUeK COOTBeTCTBYeT JIMHUM TpeHZa? [IpuBectn
3HaueHue R°.
4. Tlpu BbUKC/IEHWH CpeJHed OMMOKM  anmpoKCHMMald KakoBa [IO/DKHA  OBITH
TI0C/Ie/I0BaTe/IbHOCTD IeMCTBUM?
5. KakoBa BesMUMHa OMIMOKY anmpOKCUMAaL[AH?
CrenaThb BBIBO/I.
Jlurepartypa: [2], [3], [5].




3adaHue 011 camocmosimenbHoli pabombl: damb NUCbMeHHble Omeembl HA caedyloujue
80NpOoChl

1. Jauite onpesiesieHe KOPpeJsLUN.

2. UTo 03HayaeT CorjacoBaHHOCTh U3MEeHEeHHs IPHU3HAKOB?

3. Kak cooTHOCUTCS] KOppessSILiIMOHHasl U (PYHKL[MOHA/IbHAs 3aBUCUMOCTb?

4. TlosicHWTe, KaK M3MEHSIOTCS TIPU3HAKU TPU T0JI0KUTETbHOM KOPPeJISILUU U KaK — TPy
OTpHLIaTeJIbHOU KOPPesIsLiuu?

5. Uto o3HauaeT KO3 dULIMEHT JeTepMUHAL[IKN ?

6. KakoB fjuana3oH usmeHeHus Ko3¢uieHTa Koppessiiyn?

7. Kakas cBs3b curMTaeTcsi pyHKLIMOHAIbHOMW ?

8. HazoBuTte rpaHuIibl TECHOM (CHTBHOM), CpeJjHel, C/1aboii CBSI3H.

9. Kak npoBouTCsl MpoBepKa 3HaUMMOCTH Ko3(uiiieHTa KputepreM CThro/jeHTa?

10. YUro mpezcTaBnisieT cob0ii 11071e KOPPEeSLAN?

11. I'lo BuAY KOpPEJISILIMOHHOIO MO/SI MOXKHO CY/IUTh O HAJIMYUU WA OTCYTCTBUU CBSI3U U
ee Turne?

Jlutepatypa: [2], [3], [5].

Jlabopamophas pa6oma 10: PezpeccuoHHblii aHaau3 (paccurTaHa Ha JiBa 3aHSTHS).

Perpeccusi, nuHeliHasi perpeccusi, HeluHelWHas (KpUBOJIMHEMHasl) perpeccus, rpaduvku
paccesiHus, cTereHHass (GYHKIUs, SKCIIOHeHIMaibHasi (QYHKLUS, jorapudmMuueckas (yHKIMS,
NoJIMHOMUasTbHast QYHKIMS, KO3 PULIMeHT JeTepMUHALN.

Perpeccust B CTaTUCTHKe TIPUMEHSIETCS [ 0003HaueHHs1 KOPPeJISILIMOHHON 3aBUCHMOCTH.
KoadduiieHT KoppesisiliuK yKa3bIBaeT JIUIIb Ha CTereHb (TeCHOTY) CBSI3U B M3MEeHUMBOCTHU JIBYX
repeMeHHbIX BeJIMYMH, HO He T03BOJISeT CyJUTh O TOM, KaK MeHsIeTCsS O/jHa BeJIMUMHa I0 Mepe
u3MeHeHus1 fpyrodi. OTBeT Ha S3TOT BOIPOC JaeT BbIUMC/AeHHe Ko3(¢uijeHTa perpeccuu,
TMIOKa3bIBaKoOIero, Ha Kakyl Be/MUMHY B Cpe/lHeM M3MeHsIeTCsl OJJMH TpH3HaK MPU U3MeHeHUH
JPyroro Ha e[VHUIy W3MepeHHsl. PerpecCHOHHBIM aHa/liv3, B OTJMUKE OT KOPPeJSLMOHHOrO,
n3ydaeT 3¢ ¢deKT BAUSHUS OJHOTO TpU3HaKa Ha JPYroi, 3aBUCMMOCTH TMPH3HAKa OT (pakTopa,
XapakTep BIUsHUS aKTopa Ha Mpu3Hak. Ero oCHOBHBIe pe3y/bTaThl TAKOBBI:

1. Tabmuria AUCIEPCHOHHOTO aHaMM3a, B KOTOPOW IIOKas3aHbl CWIa M JOCTOBEPHOCTb
B/IMSIHYSL Ha TIPU3HAK U3y4yaeMoro (hakTopa WM Jpyroro npu3Haka.

2. ypaBHEHHe perpeccry, BbIpakarolljee MporopLMOHaJbHOCTb COMPSDKEHHOTO U3MeHeHUs!
TIPYU3HAKOB, TeHAEHL[MU UX B3aUMOCBsI3aHHON U3MEHUMBOCTH UM JUHAMUKHU.

3. OL|eHKU 3HAUMMOCTH KO3 (ULIMEHTOB ypaBHEHUSI perpecCui.

PerpeccroHHbIM aHanM3 METOAMYECKH OPUEeHTHMPOBaH OJHOCTODOHHe — Ha H3yueHue
3aBUCUMOCTH OZJHOTO MpH3HaKa OT JPyroro (3aBUCUMOCTb y OT X WM, HAlIPOTUB, 3aBUCUMOCTb X
OT y), XOTSI MOKeT TIPUMEHSThCSI K Cy4asiM, Korjja ¢akTHueckKyd uMeeTcsi B3aMMO3aBUCUMOCTh
[IBYX IepeMeHHbIX.

Becb apceHan cpefcTB, TIpUMEHSIEMbIX /[iJIi OIHCAHUsS KOPPEeJSILUOHHBIX CBsi3el,
COCTaB/IsSIeT COJlep)KaHWe PperpecCUOHHOro aHanusa. [l BbIpaKeHWsl Pperpeccuyd CiyKat
KOppeJISIIUOHHbIe YDaBHEHUS] WM ypaBHEHUsI Derpeccuu, SMITUpUYecKhe WM TeopeTHuecKu
BBIUMC/IEHHbIE PSi/Ibl perpeccuM, MX rpa@uky, HasblBaemble JMHUSAMH perpeccud, a TakKe
KO3 (ULMeHTbl JIMHEMHOW W HeNUHEeWHOM perpeccuy. YpaBHEHHEe perpecCcuu BbIpakaeT
NIPOMNOPLIMOHAIBHOCTh COTIPSDKEHHOI'0 U3MEeHeHUs PU3HAKOB, TeHJeHLIMM WX B3aMMOCBSI3aHHOMN
W3MEeHUMBOCTH WU TUHAMUKH.

OueHka 3HauMMOCTH Ko3¢¢uieHTa perpeccuu 1o Kputeputo t CrbrofieHTa. Pacuer
ombKU KoaduiieHTa perpeccuu m, HeauHeliHas perpeccusi Kak Criocod omucaHusi CBsi3U
NIPHU3HAKOB, M3MEHSIIOLUXCS MO0 € pa3sHOM CKOpPOCThIO, MO0 B pa3HbiXx Macmrabax. Beibop
bynkiuit  ans rpadukoB  paccesHus. [logbop  Gopmbl  3aBUCMMOCTH:  CTerleHHas,
5KCTOHeHLManbHas, jorapupmMuueckas, nojvHoMuanbHast. KosgouiueHT geTepMyuHaLiyy.

Jlutepatypa: [1], [2], [4], [6].

1. JlunetiHas pezpeccus



PerpeccroHHbIM aHanW3, B OTJMUME OT KOPPEsSLMOHHOro, usydaeT 3¢ ¢eKT BAUSHUSA
OJJHOTO TIpM3HaKa Ha APyroi, 3aBUCUMOCTb TpU3HAKa OT (haKTopa, XapakTep BAUsSHUS (aKTOpa
Ha Tpy3HakK. Perpeccusi — u3MeHeHUe CpeJHero YpPOBHsI OZJIHOTO TpM3HaKa IpU M3MeHeHWU
Jpyroro.

CyauTh 0 TOM, Kak MeHsieTCsl OJHa BeJMUMHA 110 Mepe U3MeHeHUs [pYyroil, Mo3BoJiseT
Ko3(uiiveHT perpeccur (a), MOKa3bIBAIOILIUM, Ha KaKyl0 BeJMUMHY B CpeJJHEM W3MeHseTCs
OJWH Tpu3HaK (y) TpyM U3MeHeHWW Jpyroro (x) Ha eAWHHULY H3MepeHus. PaccmoTpum
MPOCTEMIINY CTyYaid, KOrjja apryMeHT O/IMH. Y paBHeHue JIMHWY JIMHeHHOU perpeccuu:

Y=a+bX

rjie a — cBoOO/IHBIN UieH, a mapaMeTp b (Ko3dduieHT perpeccun) orpe/iesisieT HaK/IOH
JIMHWY perpeccuy Mo OTHOLIEHHUIO K 0CSIM KOOP/IMHaT.

3aganue 1

HonycTtuM, MOMYyYUIM SMIMpUYecKre psiibl JaHHBIX X U Y 1 TpebyeTcs BBISBUTH (OpMy
3aBUCUMMOCTH. []0 Hauasa BbIUMC/IeHUI TocTpouth B Excel mo gaHHbM Tabmmipl 10.1 rpaduk
3aBUCUMOCTM y OT X M TIPOBeCTU JMHUIO TPEH/QA, BUAHO, UYTO TOYKU [JOBOJILHO XOPOLIO
BBICTPAMBAIOTCS B MPSIMYIO, HO M3-3a OIIMOOK M3MepeHH UMEeIOTCsI OTK/IOHEHUS OT TIPSIMOIA.

Tabmuma 10.1 — Pe3ynbTaThl M3MepeHHi AJIMHEI (X) ¥ IIMPUHBI TIAHLMPS KpaboB(y), cm

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

[TocTpoutsb rpaduk pacripefiesieHust 10 MePBUYHBIM JAHHBLIM, MPOBECTU JUHUIO TPEHAA,
BCTaBUTb (POPMYJTY 3aBUCHUMOCTU U K03bGUIMeHT AeTepMUHaIMM. [IpoaHa/ivd3upoBaTh
pacrosoXeHue TOUeK OTHOCHUTEbHO JIMHUW TPeH/a.

KonumposnbHble onpochbl

1. [laiiTe ompeiesieHre perpeccuu.

2. B Kakux cnyuasix paCCUMTBIBAIOT JIMHEHWHYIO perpeccuio?

3. K kakoMmy BUly OTHOCSITCSI TpaMKH, OMKCHIBaIOIIe 3aBUCUMOCTb OJJHOTO MpPH3HAKa OT
ZIpyroro?

4. Kakumu (yHKLUSIMU OTNTMCBIBAIOTCS 3aBUCUMOCTH B HEJIMHEHHOW perpeccuu?

Jlutepatypa: [1], [2], [4], [6].

HenuHetiHas pezpeccust

HenvHeliHble CBsI3W MeXX/ly TepeMeHHbIMU BeJTMYMHAaMHK BCTPeuaroTcs Topa3/o yaille, uem
nvHeliHble. OHM OTpaXKalOT Te WIM WHble OMONIOTHYeCKWe 3aKOHOMEPHOCTU U MOTYT OBITh
BbIpa)KeHbl COOTBETCTBYHOLUMM (opMysiaMu U pacripefie/ieHeM TIOsi TOUeK B CHUCTeMe
MIPSIMOYTOJTbHBIX KOOP/IUHAT.

[TonmMHOMMaNbHasi 3aBUCUMOCTh MexXJy X M Y BblpakaeTcsi ypaBHeHHeM mapaboiibl
BTOPOTO TopsiKa y=a + bx + cx’; mapaboJibl TPeTbEro mopsaka y=a + bx + cx’ + dx’.

3aBUCUMOCTH THITEePOOTMYECKOTO THIA OIMUCHLIBAIOTCS YpaBHEHHWEM TUIepOoJibl epBOTo
nopsifka y = a + b/x, rurep6osibl 2-ro mopsiika y = a + b/x?, runep6osisl 3-ro mopsiaka y = a +
b/x’.

YpaBHeHHe KCIOHEHLMa/IbHOTO TUIIA OIKCLIBAETCA ypaBHeHHeM y = ae™.

YpaBHeHUe TI0Ka3aTebHOT0 THIIa ONUCHIBAeTCsl ypaBHeHreM y = ab™.

YpaBHeHHe CTEreHHOro THIIA OINKCLIBAETCA ypaBHEeHHWEM y = ax’, KOTOpoe B pe3y/bTare
norapupMHUpOBaHKs TIpeBpalljaeTcsi B ypaBHeHue NpsiMoit iuHuu Ig y = Ig a + b Ig x.

YpaBHeHHe JIOTMCTHYeCKON KpuBOH (ypaBHeHue ®epxronbera) y = N/(1+x*) + c. s
Ovosiora TmpejCTaBseT 3HAUMTENBHBIM HMHTEpeC JIOTUCTUYeCKasi 3aBUCHMOCTb  MEXIY
repeMeHHbLIMM BeJIMYMHAMH. 3aBHCHMOCTb TaKOTO poOJila BCTpPeuaeTCss BO MHOTUX Cydasx,
HarpuMep, M3MeHeHHe YMC/AeHHOCTH TMOMyJsLMU B 3aMKHYTOM cCpefjle WIM CKOPOCTb pOCTa
TI03BOHOUHBIX.

3adaHue 1
ITo ganHbM Tabmubl 10.2 mocTpoiiTe rpadukK, BeisBUTE GOPMY 3aBUCUMOCTH, TTOKXKUTE



KO3(PQULIMEeHT JeTepMUHALUU.

Tabma 10.2 — CpaBHeHMe TPOJO/DKUTEILHOCTH TPYAOBOTO CTaXka (X) U CpefHen
TIPOU3BOAUTENBHOCTU TPY/a ()
X 11 12 13 13 14 14,5 16 17 18 20
y 5 7 8 8 9 9 8 8 6 6
3adaHue 2

[To manabIM Tabmumip 10.3 mocTpoliTe rpadik, BeIssBUTE (HOPMY 3aBUCHMOCTH, TTOKAKUTE
KO3 PUIMeHT AeTepMUHALIUN.

Tabmwia 10.3 — CpaBHeHHe TUVIOTHOCTH PACIOJIOXKeHUU TIPeTNPUSATHIA Ha 3ara30BaHHOCTh
BO3/yXa

X 1 2 2 3 3 4 5 5 6 7 7 8 8

y 2 4 4 5 10 16 22 32 64 128 | 163 | 192 | 256

Jlutepatypa: [2], [3], [5].

3adaHue 0151 camocmosimenbHoU pabombl no meme 10: pe2pecCUOHHbIU aHAMU3

OTBeTUTh MUCbMEHHO Ha C/IeAYIOLIe BOTIPOCHI:

1. [laviTe onpesiesieHre perpeccuu.

2. B Kakux ciay4asX pacCUMThIBalOT KO3((ULMeHT Koppesisud U B KaKUX —
KO3(pPULIMeHT JeTepMUHALUU?

3. K Kakomy BUZly OTHOCSTCS rpadvKy, OMUCHIBAOLIMe 3aBUCUMOCTh OJJHOTO TIPU3HAKa OT
Ipyroro?

4. Kakumu GyHKLMSMU OTHMCHIBAalOTCSI 3aBUCMMOCTU B HeJIMHEMHOW perpeccuu?

5. Kak paccuuTtbiBaetcs omrbka Ko uiieHTa arnmpoKCUMariin?

Jlutepatypa: [1], [2], [4], [6].

Jla6opamophas pa6oma 11: Memood naumeHbwiux keaopamoe (MHK). BbipagHueanue
IMNuUpuYecKux psi0oe pezpeccuu (paccurMTaHa Ha JjBa 3aHSTHs).

Mertog HanMeHbMX KBagpaToB (MHK) kak criocob pacuera Ko3¢duirieHTOB ypaBHeHUs
NuHeliHoU perpeccuu. PaccunTath K03(h(UIMEHThl ypaBHEHUsI perpeccuy MO3BOJISIET MeTo[,
HaVMEHBIINX KBAJPaTOB, OCHOBHAsl Hjesi KOTOPOTO COCTOMT B TOM, UTOOBI JIMHUS PerpecCHy
npolula Ha HauMeHbIIeM yJaleHUd OT KaX[oW TOukH, T. e. 4ToObl CymMMa KBaJpaToOB
pacCTOSIHAM OT BCeX TOUeK [0 TMpsSMOM JvHWM Oblla HauMeHbIed. B MaTeMaThueckoid
CTaTUCTHKe I10Ka3aHO, YTO /s C/lyyasl ABYMEPHOIO HOPMAa/bHOIO pacrpefiesieHds Jydllei
(otpdexTrBHOM, HECMeILIeHHOM U TIP.) JIMHKEeH, OTKChIBatoIllel 3aBUCUMOCTh OJJHOT'O MPU3HaKa OT
JPYroro, MokeT ObITh TOJIBKO JIMHUS YaCTHBIX CPeIHUX apU(pMeTUUEeCKUX.

OMIMprUYecKre [aHHbIe BCerjla COoZepkaT OUIMOKY M3MepeHWid U BbIpaBHMBAHHUE PsifiOB
HeoOXoZuMO [1s1 pacuéTa TeopeTHUUeCcKUx 3HaueHW# (yHKLUH. BbipaBHMBaHHe POU3BOJUTCS C
MOMOILIBbI0 MeTo/la HauMeHbIMX KBaZpatoB (MHK). MeTos HauMeHbIIMX KBaJpaTOB — METO[,
OLIeHKM TI1apaMeTpOB MO/Zie/Id Ha OCHOBaHUU 3KCIIePUMEHTAa/IbHbIX [aHHBIX, COJepyKallux
ciyyaliHble omMOKU. B 0CHOBe MeToza jieXkaT ciief[ytoliye pacCyKAeHus: TIPY 3aMeHe TOUHOTO
(Heu3BecTHOro)  mapameTpa  Mofend  NPUOMU3UTENBHBIM — 3HaueHHMeM  HeoOX0AHMMO
MUHUMU3MPOBATh Ppa3HULy MeXJy SKCIepUMeHTalbHbIMU [aHHbIMA M TeOpeTHUYeCKUMU
(BBIYMC/IEHHBIMY TIPY TIOMOLLM MPe/i/IOKeHHOU Mo/ieniv). DTO M03BOJIsieT pacCUUTaTh [apaMeTphbl
Mozienu ¢ nomoupro MHK ¢ MUHMMa/IbHOU MOTPeIHOCTbIO.

Mepoii pasHuiibl B MHK cay>kuT cymMMma KBa/IpaTOB OTK/IOHEHWUW [JeMCTBUTEeNbHBIX
(9KCrlepyUMeHTa/IbHbIX) 3HayeHWd OT TeopeTtnyeckux. [lomydeHHble ¢ mnomomgpro MHK
TlapamMeTpbl MO/Ie/U SIB/ISIIOTCS HanboJsiee BEPOSITHBIMU.




3adaHue 1: 8blpagHuUBaHue psi0o8 Memooom HaumeHbwux keaopamos (MHK)
BbipaBHMBaHME PsI/I0B MTPOU3BO/IUM TIO CJieAiytoreid cxeme (tabm. 11.1):

Tabmuma 11.1 — AJTOPUTM pacueTa BCIIOMOTATeNbHBIX BEMUMH JIJIsl OTpejeseHus
K03((1LMeHTOB TMHENHOM perpeccuy a U b

n X y | X N Xy Y (=YY | txm, | MinY | MaxY
1 25 | 35,2
2 26 | 37,6
3 31 30
4 32 40
5 34 | 484
6 38 | 52,8
7 38 | 55,5
8 16 25
9 22 | 26,5
10 12 9,3
2

M ?

1). HaliTu Bciomorare/ibHble BeJTMUHHBI:
Cx = Xx? — (2x)?/n,

Cy = Zy? = (2y)*/n,

Cxy = X(xy) — (Xx x Xy /n),

M, =2Xy/n,

M, = Xx/n.

2). PaccuuTaTh K03 puiieHTsI a u b:
a = Cxy/ Cx,
b=M,-ax M,.

3). Ilo dopmyne y=a+bx paccuuTaTh TeopeTHUeckue 3HaueHus Y.

4). B nporpamme Excel, ucnonb3ys ¢pyHkimuo KOPPEJI, HaiiTu BeinunHy Ko3dduijueHTa
KOPPEJISIIIUM I' MEX/TY X U Y, PaCCUMTaTh OMMOKY Ko3dduiuenTa r.

Brrurcienue o6k ko3 duirieHTa Koppesiiyu:

_ 1-r?
nipu n<10 m.= X
n-2
1—rf<
nipu n>10 m 24
n-1
100 1-1y
IpU N m=
P Vn

5). B mporpamme Excel, ucnons3ys ¢yHkuvio CTAHOOTKJ/IOH.B Haliti BenuuuHy
CTaH/IJapTHOTO OTKJIOHEHUsI ZIJIs X M Y U 1o (hopMyJie pacCUnTaTh oIMbKy Ko3dduiyeHTa a.

m,=—*xm,

a
X

6). [lns mpoBepKM 3HAUMMOCTH KO3dduUllMeHTa perpeccyuyd MCMOJb30BaTh KPUTepU t
CrbrofeHra:



Ins ypoBHs 3HaunMocT# o = 0,05 1 uncia crerneHedt cBobozpb! df =n — 2 HaWTH TabIMUHOE
3HaueHre Kputepusi CtbiofeHTa t (Tabs. 6I1 B [2]), cpaBHUTH C TOJyYeHHOM BeIWYMHON U
c/leniaTh BbIBOJ|, O CTaTUCTUUYECKOW 3HAUMMOCTU K03((uijeHTa perpeccuu (a) v JOCTOBEPHOCTU
€ro OT/IMUMS OT HYJIS.

7). PaccuuTaTh J0OBepuTeNbHYHO 30HY (MHTepBaji), B KOTOPOM C TOW WIM WHOU
BePOSITHOCTBIO 3aK/IHOUeHbl TeopeThyecKue cpeJHUe 3HaueHus y. [t 3Toro B Tabmmue 611 [2]
HauTH 3HaueHUs Kputepus CThrofeHTa (HOPMUPOBaHHOE OTKJIOHEHHe) [/Is1 YPOBHS 3HAUMMOCTH
a = 0.05, u uncsa crerneHei cBo6o b df = n — 1 =9 B HallleM cjiydae 3TO COCTaBUT 2,26.

TeopeTnueckre WCC/IeIOBaHUS TIOBeJEHUST BLIOOPOYHBIX CpeJHUX (KaK CyJaiHbIX
BeJIMYMH) TT0Ka3aJid, UTO OHU TIOAUUHSIFOTCS HOPMabHOMY 3aKOHY, O0/bIIMHCTBO U3 HUX (95%)
HaXO/UTCS TIOO/IM30CTU OT TeHepabHON cpefjHell — B auara3oHe M., + 1,96m (mpubimkeHHO
+2m).

OT0 00CTOATE/NBLCTBO TI03BOJISIET JiesiaTh 00paTHOe 3aK/toyeHHe — TreHepasbHas CpeHsIs
HaxoAuTCad B Auana3oHe Mag,eop+£1,96m, T. e. mpefcKa3biBaTh LIMPHHY WHTEpBasna, B KOTOPOM
3aK/II0UeH TeHepasIbHbIM [1TapaMeTp U J1aTh UHTePBa/IbHYIO OLeHKY FeHepaJibHOMY I1apaMeTpy.

B cooTBeTcTBMM € 3aKOHOM HOPMAa/JbHOTO paclpe/iejieHUsi MOXKHO OXXMJaTb, UTO
reHepa/ibHbIN MapaMeTp (UCTUHHOe 3HaueHue) OKaKeTcst B MHTepBase M + tm.

Mo ganHbM Tabauibl 11.1 HaWTH TpaHULLy JOBepUTeTbHOTO UHTepBaJia:

BepxHaA: maxY = Y; + txm,

HWKHSSA: minY = Y; — txm,.

BemmunHbI KOppensnuu U perpecCu CYATArOTCS JOCTOBEPHBIMHU, €C/IM OHU INIPEBbIIA0T
CBOM OIIMOKHU B OTpejie/ieHHOe KOJMUYecTBO pa3, 3aBUCSIIMe OT pa3Mmepa BbiOopku. Kputepun
JIOCTOBEPHOCTH CPAaBHUBAIOT CO CTaH/AapTamMyd 3HadeHWM 1o Tabsmune CrblofeHTa s
yCTaHOBJIEHHOTO YHCJia cTerieHell cBOOO/IbI M IOpOra BepOSITHOCTH 6e30I11MO0YHbIX TTPOrHO30B.

Jlutepatypa: [1], [2].

3adaHue 015 camocmosimenbHOl pabombl:

1) Tlo manHbIM Tabsmumpl 11.2 paccunTats Ko3dduipeHTs! a u b, HamvcaTh ypaBHeHHe
perpeccum.

Paccuurtats K03dduieHT KoppesisiLuu r

[Toctpouts rpauk 3aBUCUMOCTH X U Y reop,

Tabnwmia 11.2 — JlaHHBIe 715 pacyeTa

X | 2 3 4 5 6 7 8 9 10 11 12 13

Y | 1,8 | 221 (229|248 | 2,2 |263]|275(293|3,01]| 3,4 | 3,15 3,27

2) MOAroTOBKa K KOHTPOJILHOM paboTe, MpopaboTKa MpoHjeHHOro MaTepuaria.
Jlutepatypa: [1], [2].

KonmpoabHas paboma no pazodesny 2.

1. ITpu Kakoi 3aBUCHMOCTH PAaCCUUTHIBAIOT KO3(PIULIMEHT KOPPEJISLIUU?
2. Paccuntate KO3(pPUIIMEHTbI ypaBHeHHs MeTOZOM HaUMeHBIINX KBa/[paToOB
3aBUCUMOCTh MEX/Iy X U Y, HallMcaTh YpaBHeHHe 3aBUCUMOCTH
X 13 24 35 46 57 67 77 88 98
y 40 50 150 120 240 410 370 500 610

Jlutepatypa: [1], [2].

5 YueOHo-MeToguuUecKOe o0ecreueHHe [jii  CAMOCTOSATE/NTbHOW  PadoThI
00yJaroIMxcst

5.1. BHeayoumopHas camocmosime/ibHasi paboma cmyoeHmos

B 1ile/loM BHeayAuMTOpHasl CaMOCTOsITe/IbHAss paboTa CTyjeHTa TpU M3y4YeHWH Kypca
BKJTIOUAEeT B ce0s1 cieIyroriye BU/bI paboT:

— npopaboTKa (M3yueHHe) TeOpeTUUeCKOW YaCTH JJabopaTOpPHBIX paboT;


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

— uTeHHe U MPopaboTKa peKOMEeH/I0BaHHOW OCHOBHOM U [IOTIO/THUTE/TbHOM JINTEPaTYPBhI;
— MOArOTOBKA K /1abOPaTOPHBIM 3aHATHSIM;
— MOWCK ¥ TTpopaboTKa MatepuasnoB u3 VIHTepHeT-pecypCcoB, HayUHbIX MTyOIMKaLWi;
— BBITIOJIHEHWE JOMAIIIHUX 3a/laHuii (pellieHue 3ajiay);
— MOATOTOBKA K TEKYI|eMy U UTOrOBOMY (IIPOMEXXYTOYHasi aTTeCcTalyist) KOHTPOJ/II0 3HaHUM
0 JUCLIUI/IMHE.
OcHOBHasi 0/ CaMOCTOSITe/IbHOW pabOThl CTYZEHTOB TIPUXOAWUTCS HA TOJTOTOBKY K
nabopaTOPHBIM 3aHSATHUSIM, TeMAaTHKa KOTOPBIX TIOJTHOCTbIO OXBaThIBaeT COZlep)KaHue Kypca.

CamocmosimenbHasi paboma no pasoesny 1:

Pabora c maTrepuanom nabopaTopHbIX paboT U PeKOMeH/0BaHHOM JINTepaTypoH.

[ToaroroBka MaTepraaoB K KOHTPOJIBHOMY OIPOCY TI0 M3yUeHHBIM TeMaM, 1abopaTopHbIM
3aHATUSIM, JMajzoraM C [periofaBaTesieM ¢ ydaCTHUKaMM IIDOBEPKW 3HAHWW [1epBOrO
JVCLIATIJIMHAPHOT'O MOZYJIS.

CamocmosmenbHas paboma no pasoesny 2:

Pabora c marepuanom 1abopaTopHBIX paboT ¥ peKOMeHA0BaHHOM! JINTepaTypOH.

[ToaroroBka MaTepuaaoB K KOHTPOJBHOMY OIPOCY TI0 U3yUeHHBbIM TeMaM, JlabopaToOpHbIM
3aHATHSIM, [MajioraM C TIperojiaBaTe/ieM W yuYaCTHUKAaMU TIPOBEPKH 3HAHUM BTOPOTrO
JVICLIUTJTAHAPHOTO MO/LYJISI.

6 @oHj OLEHOUHBIX CPeJCTB /ISl NpPOBeJAeHUs MNPOMEXYTOYHOH aTTecTaluu
00y4JaroIMXCA M0 AUCHUTTHHE

@oH/1 OLIEHOUHBIX CPe/ICTB /I/Isi TIPOBe/IeHUsI TIPOMEXKYTOUHOM aTTecTaljuv 00yJaroIuxcst
Mo AucuuriiHe «MeTogbl MaTeMaTUuecKOW CTaTUCTUKU B SKOJIOTUW» TIpe/iCTaBjieH B
TIPU/IOXKEeHHH K paboyeli mporpaMMe JUCLUIJIMHBI U BK/TIOYaeT B ce0si:

— TepeyeHb KOMITeTEHI[MI C yKa3aHWeM 3TaroB UX (POPMUPOBaHUS B TIPOL[ECCe OCBOEHUSI
oOpa3oBaTe/bHOM MPOrpaMMBbl;

— OrnuMcaHue ToKasaTesieli U KpUTepUeB OLIeHWBaHUSI KOMIIeTeHLIW Ha pa3/IMyHbIX 3Tarax
ux (hOpMUPOBaHUsI, OTIMCaHKe I1IKaJl OL|eHUBAHHUS;

— THUTIOBble KOHTPOJIbHbIE 3aflaHWsI WKW MaTepHasibl, HeOOXOAMMbIe /il OLleHKH 3HaHWH,
YMeHU, HaBBIKOB U (W/IM) OMBITAa AeSTeSbHOCTH, XapaKTepU3YIOIUX 3Tarbl (HOPMUPOBAHUS
KOMIeTeHIIUM;

— MeTo/InYecKre MaTepuasibl, Orpe/esiollye TpoLeypbl OLleHUBaHUsS 3HAHWUM, YMEeHU,
HaBBIKOB U (WIM) OIbITa [JesTeJIbHOCTH, XapaKTepu3yHIUX JTafnbl  (HOPMHUPOBAHUS
KOMIIeTeHIIUH.

Bomnpocs! 15 ipoBe/jeHNsI MPOMEXYTOUYHON aTTeCTalUM 10 JUCHMUIITHHE
(3auer)

[ToHsiTe TeHepaIbHOM COBOKYITHOCTU M BHIOOPKH.
Pacuer cpeziHeli apudmMeTHUeCKO, Cpe/jHel B3BelleHHOW, CpeJHel reOMeTPHUYeCKOH.
Cnyyau UCro/b30BaHUsl Cpe/iHeB3BellIeHHOW Be/TMUMHBI.
HepnocraTok cpefiHell apumeTHUeCcKom, MpeumyILeCcTBO MeaHbl.
Crnoco6bl rpyMIUpPOBKY MEPBUYHBIX JAHHBIX.
ITokaszartenu BapuaLvu.
[TocTtpoeHure BapualMoOHHBIX psf0B. Moza. Mezauana.
[TonsTs fucnepcyy U CpefiHero KBaZpaTUYHOIO OTK/IOHEHMUS.
Kosdduiment Bapuayu.

. XapakKTeprCTHMKa HOpMaabHOIO pacrpezesieHusl.

. OT/murie GUHOMUATBHOTO pacIipeZiesieHusi OT HOPMaIbHOTO.

. CBolicTBa HOpMabHOIO pacrpeseieHus!.

. OnpegiesieHNst aCMIMMETPUH U 3KCLeCca.
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14. PacueT cTaTUCTUYECKHX OLTUOOK.

15. [loBepuTe/bHBIN UHTEPBAJI.

16. OmpeenieHye ONTUMAIBHOTO 00beMa BEIOODKH.

17. CriocobbI cpaBHEHUs TTOKa3aTesieli 13MeHUUBOCTH.

18. HopmupoBaHHOe OTK/IOHEHUE;

19. CpaBHeHUe TeopeTHYeCKMX 4YacTOT C (PaKTUYECKUMU U pacuéT HOPMHUPOBAHHOIO
OTKJIOHEeHUS.

20. OwleHKa CTaTUCTUUECKOM I0CTOBEPHOCTH Pa3HOCTH;

21. Kputepun t CrTblofileHTa (CpaBHeHMe CpeJHUX apuMeTHuecKux Ko3¢hUIMeHTOB
Bapyauuu) U F ®umepa (cpaBHeHWe [lo/leld U TIOKa3aTesell W3MeHUMBOCTH T10
JIACTIePCUN);

22. OHO(aKTOPHBIM JUCTIEPCHOHHBIN aHa/IN3 KOJIMUeCTBeHHBIX NPHU3HAKOB;

23. KoppeJIiLiOHHBIN aHaIu3;

24. PerpecCHOHHbBIN aHa/IN3;

25. JlucniepCrOHHBIN aHa/Iu3;

26. ITocTpoeHue rpa)MKOB 3aBUCUMOCTH.

27. OueHka (popMel CBI3H;

28. JIuHeliHas U HeJlMHelHasi perpeccusi, BbIOOP ypaBHEHUM perpeccui.

29. TlocTpoeHune TeopeTHYeCKOW KPUBOM 110 YPaBHEHUIO PerpecChy.

7. PekoMmeHjyeMas iuTeparypa
7.1 OcHogHas
1. EdumoBa M.P. Ob6mias teopust cratuctukn. — M.: MHbpa-M, 2005. — 416 c. (49
9K3.)

7.2 [TononHumesbHas

2. Kpemep H.III. Teopusi BeposiTHOCTel M MaTeMaThuecKasi CTaTUCTHKA: yueOHHUK. — M.
FOnuTn-/ana, 2000. — 543 c. (7 3k3.)

3. Ilysauenko FO.I'. MaremaTuueckre MeTO[bl B 5KOJIOTMYECKMX W TeorpaduyecKux
ucciefioBanusx: yueb.mocobue. — M.: Akazgemusi, 2004. — 416 c. (8 3k3.)

4. CriupuHa M.C. Teopusi BeposSTHOCTeli M MaTemMaThyecKasl CTaTUCTUKA: yueOHUK. —
M.: Akagemus, 2007. — 352 c. (5 3K3.)

5. I'mypman B.E. Teopusi BeposiTHOCTeM 1 MaTeMaTHuecKasi CTaTUCTHKa: yueb. rmocobue.
— M.: Briciias wikosa, 2003. — 479 c. (5 3K3.)

8 IlepeueHn pecypcoB HH()OPMAI[HOHHO-Te/IeKOMMYHHUKAIMOHHOH ceTH «IHTepHeT»

CrarucTuka. Ypok 1. Beenenue [DnexkTpoHHbI pecypcl. —
https://www.youtube.com/watch?v=MFM2ZYxgzWg

[Tokasarenu (opMmbl pacrnpefie/nieHdsi CIyyallHOW BeJIMUYMHBI [DNeKTPOHHbIM pecypc]. —
URL: https://edu.tltsu.ru/sites/sites_content/site216/html/media96435/lec_3.pdf

OnpepeneHue acCUMMeTpHHU U JKCIiecca [DnekTpoHHbI  pecypc]. —
http://www.mathprofi.ru/asimmetriya_i_excess.html

Manura A.J]. Teopusi BeposiTHOCTel U MaTemMaTrhyecKasi cTaTucThKa (OCHOBHbIE pa3ziesibl
copepkanusi: CoObITHS M WX BEpOSTHOCTH. [IMCKpeTHble CiydaiiHble BeJUUMHBI WU HX
pacripegesienusi. OOmue ciyvaiiHble BenduvHbl. CoBMeCTHOe —pacripefiesieHHe  OOIIMX
C/IyyaliHBIX BeqWuMH. [IpesenbHble 3aKOHBI TeopuHM BepositHOCTedl. (O0630p MeToJ0B
MaTeMaTHUeCKOW CTaTUCTUKU. MeToJ, HauMeHBbIIMX KBa/paToB. /loBepuTe/ibHbIe WHTEpPBasbl.
Craructryeckue rurnote3sbl. Tabmuibl (CTaHAapPTHBIN HOPMAaTBHBIA 3aKOH, KBAHTH/IN XH-KBa/[paT
pacripefiesieHusi, KBaHTW/IU pacripejiesienusi CTbiofieHTa). VIHTepHeT-yueOHUK, TOMHBIA TeKCT
Tpe/iCTaB/ieH Ha caiiTe [D1eKTpoHHBIN pecypc]. http://teorver-online.narod.ru/teorver73.html

OCHOBBI CTaTUCTUKU (BUJEOYPOK TI0 OCHOBaM CTaTUCTUKU OT AHarosiusi Kaprnosa). Tpu



yacTd TI0 4Yacy Kaxkpaas. Vcrosb30BaHue cCrielidaJbHOW TIPOrpaMMbl  [ijisi  pacueToB U
Bu3yanu3aiuu. Tembl: 1. T'eHepasibHasi COBOKYMHOCTb M BbibOpKa 2. CpaBHeHHe CpefHHX 3.
Koppensiuus u perpeccusi. [DnekTpoHHbIil pecypc]. — URL: https://www.youtube.com/watch?
v=ksdrNa_g11M&t=2s

CraTtuctuueckuii MeTo/, (KpUTepuii): Kak BbIOpaTh [ aHau3a? (BUE0YPOK 10 OCHOBaM
ctaTUCTUKA  OT  Kupwina  MwusnbuakoBa).  [OnekTpoHHbIM  pecypc]l. —  URL:
https://www.youtube.com/watch?v=ZaZYy0YUdY8

9 MeToauuecKHe yKa3aHusl /il 00y4alOLUXCs 110 0CBOEHHUIO JUCHUTLTUHBI

MeToguKa  TIpernojiaBaHusl  [JaHHOW  JUCLUIUIMHBI  TIPEAToJiaraeT  IMpOBe/jeHue
71abopaTOpHBbIX 3aHATHUH, TPYIIOBBIX W WHAWBHYAJbHBIX KOHCYJbTAllUd IO OT/e/JbHBIM
BOIpOCaM JMCHMIUIMHBL. [IpefycMoTpeHa camocTosiTesibHasi paboTa CTYZEHTOB, a TaKkKe
TIPOXOXK/|eHHe aTTeCTallMOHHBIX UCTILITAHUNA TIPOMEXKYTOUHOM aTTeCTalllu.

JlabopaTopHble  3aHATHS ~ TIOCBSIL[AIOTCS ~ PAacCCMOTPEHHI0  Hawbosmee  BaXKHBIX
KOHIIENTYa/TbHBIX BOMPOCOB — OCHOBHBIM MOHSATHSAM U METO/ZIaM MaTeMaTHYeCKOW CTaTHCTHKHY,
TIPUMEHSIEMBIM B JKOJIOTMYECKUX MCCIeA0BaHUsAX. B XOzie 3aHATHIA CTy[eHTaM CJielyeT BeCTH
3amMCHd TI0 TeOpeTUYeCKOM 4YacTH: KpaTKO, CXeMaTHuHO, I10C/ie/|0BaTe/lbHO (UKCHPOBATh
OCHOBHBIE TIOJIOXKEHUS, BBIBOJbBI, (POPMY/MPOBKH, 00OOIIEHUs; TOMeYaTh Ba)KHbIE MBICIH,
BBIZIE/IATh K/IIOUEBbIE CJIOBA, TEPMHHBI; TIPOBEPSATh TEPMHHBI, TIOHSATHS C TIOMOILIbIO
CIPABOYHUKOB C BBLIMMCHIBAHUEM TOJKOBaHUN B TETPajb; 0003HAUWUTh BOIPOCHI, TEPMHHBI,
Marepuasn, KOTOPBIA BbI3bIBA€T TPYAHOCTH, TIOMETUTh U TIOMBITaThCS HAWTH OTBET B
pekoMeHJyeMoli yTepatype. Eci camocTosiTe/lbHO He yzaeTcsi pa3o0OpaTbCsi B Marepuare,
HeoOxoauMo copMyIMpOBaTh BOIIPOC M 3aZaTh IPEIo/aBaTe/l0 Ha KOHCY/IbTALMH. Y e/TUTh
BHUMaHHe TIOHATHSIM, KOTOpbIe 0003HaueHbI 00513aTe/TbHBIMU JI/ISI KXK/J0W TeMbI IUCLUTUINHBIL.

Llenbto poBe/ieHusT 1Tab0paTOPHBIX 3aHSITUH SIB/ISIETCS 3HAKOMCTBO CTY/IEHTOB C METO/JaMU
MaTeMaTUYeCKOW CTaTUCTUKU Jjisi 00pabOTKU pe3y/bTaTOB HAOJIOAEHWA W UCCIeJOBaHUN U
BbIpabOTKa yMEHHUsSI CaMOCTOSITeJIbHOM CTaTUCTUYECKOH 0OpabOTKHM [aHHBIX U OCMBIC/IEHUS
TIOTyYeHHBIX pe3ysibTaToB. Ha 1abopaTOpHBIX 3aHATHUSX 00CY>KAAIOTCS TEOPETUUECKHE BOTPOCHI
1o TeMe, pa3bMparOTCS KOHKPETHBbIE 33a/laHMs 0 M3y4yaeMOW TeMe W pellaroTcs 3afaud. [list
TIOATOTOBKM K 3aHSATHUSM CTYJEHThbI BBIMOJHSIOT TMPOpabOTKy paboueli Tporpammsbl, yessis
ocoboe BHMMaHWe LM W  3ajlayaM, CTPYKType ¥  COJepXKaHWI0  [TUCLIUIIAHBI;
KOHCIEKTUPOBaHWEe UCTOYHHKOB; TPOCMOTP PEKOMEHIYEeMOU JIUTepaTyphI.

B Xofie TPyMIOBBIX U WHIUBUAYAIBHBIX KOHCY/IbTALUMA CTYJEHTH UMEIOT BO3MOXKHOCTh
TOyYnTh  KBaIM(UIMPOBAHHYIO KOHCY/IbTAlIMI0 TI0 OpraHM3allid  CaMOCTOSTETBHOTO
yTipaB/ieHus COOCTBEHHOH JIeATe/IbHOCTBIO Ha OCHOBE aHajr3a UMEIOIerocsl y CTyJeHTa OmbITa
00yYeHUs], HWCMO/Ib3yeMbIX YYeOHBIX CTpaTerui, uepe3 OOCY)XIEHHWE CUbHBIX CTOPOH U
OrDaHUUEHUM CTHW/IS Y4Y€HWs, a TakKe TIOMCK pPeCcypCoB, TpeJOCTaB/IseMbIX BY30M [Jist
JOCTWKEHUsS] HaMeueHHBbIX pe3y/bTaTOB; pellleHus Yy4eOHbIX 3ajau, [/ TIOATOTOBKH K
WHTEPAKTUBHBIM J1aDOPATOPHBIM 3aHSITUSIM, /IS TOATOTOBKU K KOHTPOJIBHBIM TOUKAaM, B TOM
yucie  WTOTOBOM; JeTa/ibHO TMpopabaThiBaTh  BO3HMKAIOIIWE TPOOJEMHBbIE — CUTYyal[UH,
OCYILECTB/IATh MOWUCK BapUAHTOB WX pELIEHWs, OMpeJessTh MPEUMYIeCTBA U OTrpaHHUYeHUs
WCIIO/Ib3yEMBIX CPE/ICTB [/I1 pelLleHHs] TI0CTaB/JI€HHbIX Yy4YeOHBIX 3a7iay, OOHApy>KUBaTb
HeoOX0AMMOCTh 3MeHeHUsl CITI0CO00B OpraHM3aljy CBOei paboTh U Ap.

[Tpy M3y4yeHUW AUCLIMIUIMHBI MCIOJIB3YIOTCS MHTEPaKTUBHbIE METO/bI OOyueHus, TaKue
Kak:

1. nabopaTopHOe 3aHsTHe C HCIIOJb30BaHHEM CpeJCTB BHU3ya/lM3aLud ([[eMOHCTpAL{UU
C/IaliZIoB) TIPOBOJWTCS C TIe/IbI0 aKIEHTHPOBAHWs BHMMaHHUSI OOyvalolMXCsl Ha KakKoW-bo
aKTya/IbHOM TeMe WK Ha HauboJiee BaKHBIX U CYILL[eCTBEHHBIX €€ acleKTax.

2. CamocrosTenbHasi paboTa CTy/[eHTOB yr/y0/isieT 3HaHWs, ODUEeHTHPYeT UX Ha aKTUBHBIN
TOUCK TIyTel U Croco0OB pelleHUss KOHKPETHOM 3a/jaud C HCIO0JIb30BaHHEM peCcypCoB
MH(OPMaIMOHHO-Te/IeKOMMYHHUKALIMOHHOM CeTH «VIHTepHeT».



10 KypcoBoii npoekT (padora)
BeirosiHeHMe KypcoBOro TipoekTa (paboThl) He MPeAyCMOTPEHO yUueOHBIM MJITAHOM.

11 TTepeuenb MH(OPMALMOHHBIX TEXHOJIOTHM, MCIIO/Ib3yeMbIX NPH OCYLeCTBIeHUH
o0pa3oBaTe/IbHOT0 mMponecca MO AUCHUIUIMHE, BK/IIUYasg IepevyeHb IPOrPaMMHOIO
o0ecrnieyeHusi ¥ MHGOPMALIOHHO-CIIPABOYHBIX CHCTEM

11.1 IlepeueHb uH(pOpMAYUOHHBIX MeXHO/102Ull, UCNO/Ab3yeMbIX NPU OCyujecme/neHuu
obpazoeamenbHO20 npoyecca

— 3/IeKTPOHHBIE 00pa30BaTe/IbHbIe PeCyPChI, TIpe/ICTaBIeHHbIe B I1. 8 paboyeli MporpamMMel;

— WHTepakTHBHOe o0O0IleHue C OO0yyaroIMMHUCS W KOHCY/IbTUPOBaHWE TI10CPeCTBOM
3JIEKTPOHHOM MOYTBHI.

11.2 Ilepeuenp npozpammHOo20 obecneueHus, UCNO/b3yeM0O20 Npu ocyujecmeseHuu
obpazoeamenbHO20 npoyecca
[Tpu ocBOEHMY JUCLMTUIMHBI UCTIOb3YeTCs JIMLeH3MOHHOe ITPOrpaMMHOe obecrieyeHue:

- omepalyoHHble cucTeMbl Astra Linux (Wi uWHasg onepalydoHHas CUCTeMa,
BK/IIOUEHHAs B peeCTp 0TeueCTBEHHOT'0 IIPOrpaMMHOr0 obecrieueHus);

- KOMIUIEKT O(QUCHbBIX nporpaMM P-7 Odmuc (B cocTaBe TeKCTOBOrO IpoOLieccopa,
nporpamMMbl  pabOTbl C 3/IEKTPOHHBIMM TabnWijamy, IpOrpaMMHble CpeZCTBa
pellaKTHPOBaHUs U [IeMOHCTpALIUY Tpe3eHTalui);

- IIporpaMMa IIpPOBepKU TeKCTOB Ha IIpeMeT 3auMCTBOBaHUs « AHTUILIaruar».

11.3 IepeueHb UHOPMAYUOHHO-CNPABOUHBIX CUCTIEM
— cripaBoOYHO-TpaBoBasi cuctema KoHcynpraHT-1itoc http://www.consultant.ru/online
— CrpaBOYHO-TIpaBoBasi cuctema ["apaHT http://www.garant.ru/online

12 MaTepua/IbHO-TeXHUYECKOe o0ecreyeHne JUCIUTITHHBI

[y mpoBefieHUsi 3aHATHN 1aOOpPAaTOPHBIX 3aHATHH, TPYIOBBIX W WHAVBUYaJbHBIX
KOHCYJIbTAL[Mid, TEKYIero KOHTPOJISI M TPOMEXYTOYHOM aTTeCTalldd WCIOJb3YIOTCS yueOHbIe
ayauTopuu 6-408 1 6-519 ¢ KOMITJIEKTOM yueOHOM MebesTu.

Ilna  camocTosiTe/IbHOM — pabOThl  OOYYAOL[UXCS  MCIIO/Ib3YyeTCs  KaOwHeThl  6-522;
o0opyZioBaH KOMIUIEKTOM yueOHOM MeOesid, /[ByMsi KOMITbIOTEDaMH C [OCTYIIOM B
MH(POPMAaLIMOHHO-TeJIEKOMMYHUKAL[MOHHYI0  ceTb  «VIHTepHeT» W B 3JIEKTPOHHYIO
MH(POPMaLIMOHHO-00pa30BaTe/IbHYI0 Cpe/ly OpraHU3alyu.

TexHUYyeckre cpefcTBa 0OydeHUs AJis TpeJCTaBaeHus yueOHOW MH(OPMALIMK BKTFOUAIOT
ayJUTOPHYIO JJOCKY, MyJIbTUMeJUitHOe 000pyZoBaHHe, KOMITbIOTEDBI.

[Tpu U3y4yeHUM JUCLUIIMHBI MCTIONB3yeTcst bubmoteunsiii ¢poug Kamuatl ' TY: yueOHMKY,
yueOHbIe 1OCOOMsI, 37IEKTPOHHBIA pecypc; pa3faTouHbld mMarepuan (TabMvibl AJisi pacueToB U

ap.).


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

Jlono/iHeHNs1 U U3MeHeHHs B padoueil mporpaMmme

Jlono/iHeHNs U U3MeHeHHsA B padoyeil mporpamme 3a / y4eOHbIN roj,
B pabouyro mporpaMmy o gucLUIuiMHe «MeTo/bl MaTeMaTUYeCKOM CTaTUCTUKU B KOJIOTUW»
Anst HanpasieHuss 1oArotoBku 05.03.06 «Okosorusi ¥ NpUPOZOIIO/Ib30BaHKe» BHOCATCS

diregyrommye AOTI0/THEHUS U U3MEHEHUWA:

I,Z[OI'IOJ'IHEHI/ISI 1 U3MeHeHHA BHeC

(momxHOCTB, ®.U1.0., noamuce)
Pabouasi mporpamma rnepecMoTpeHa U 0l00peHa Ha 3ace/jlaHUM Kadepsbl
«__» 202__r.
3aBeayromiuii Kadepoii

(ToaTMCh) (®.1.0.)



