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1 esiu ocBOCHUSI IMCIHUIIIMHBI (MOY/JIs1)

Lenbto ocBoeHUs IUCLUIUIMHBI «BBeneHHE B TEOPUIO 3KCIIEPUMEHTA» SIBISIETCA
U3Y4YE€HHE OCHOB JKCIEPUMEHTAJIbHBIX MCCIEIOBAaHUN M MATEMaTUYECKOIO MOJAEIUPOBAHUS, a
TaK)K€ MPUMEHEHUE METOJIOB TEOPHM IUIAHUPOBAHUS SKCIEPUMEHTA MPU AHAIN3E PEXKUMOB
pabOTBl  AMEKTPOIHEPreTUYECKUX CHCTEeM. V3ydeHHWe JUCHUIUIMHBI TaKKe TMO3BOJHUT
oOyJaromuMcsi  BBINIOJHATH ~ MaTeMaTHUECKOE  MOJCIHPOBAaHWE  PEKHUMOB  pabOTHI
AJIEKTPOIHEPIETUYECKUX CUCTEM U 00pabOTKY HKCHEPUMEHTAJIbHBIX JAHHBIX MPU HANMCAHUU
BBIMYCKHOH  KBaMIM(UKAIIMOHHOW paboTel OakamaBpa. B pmampHeiimeM, B mporecce
npo(hecCHOHANPHON  JeSITETIbHOCTH, 3HAHUS, TOJYYeHHBIE B IMPOLECCe H3YYEHUsS HTaHHOM
JUCLUIIIINHBI, IIO3BOJIAT oOyuaroiemycs OIIPENEIATh 3¢ peKTUBHbIE
IIPOU3BOJICTBEHHO-TEXHOJIOTMUECKUE PEXKUMBI PAOOTHl OOBEKTOB AJIEKTPOIHEPIETUKH U
ANIEKTPOTEXHUKU. Takke OTU 3HaHMS OyAyT TOJIe3HBl Ui  Pa3IMYHBIX  BUJOB
HaVYHO-UCCIIENI0BATEIbCKON IESATEIbHOCTH.

2 MecTo THCHMIIIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOI MPOrpaMmsbl

Juctunnuna BeegeHne B TEOPHIO AKCIIEPUMEHTa BXOAHWT B YacTh y4e€OHOTO IUIaHa
dhopMupyeMyIo ydacCTHUKaMHU 00pa30BaTEIbHBIX OTHOIICHUI 00pa30BaTeIbHON MPOTPAMMBI.

JInst  u3ydeHWs  TUCHUIUIMHBI ~ HEoOXoauMbl  3HaHWMS  (YMEHHUsS,  BIAJCHUSN),
chopMUpOBaHHBIC B pE3yNIbTaTe U3yUEHUS AUCITUTUTNH/ TPAKTHK:

Maremaruka

Nudopmaruka

3Hanus (yMEHHs, BIAJCHUS), TTOJYICHHBIC MPU U3YUYEHUU NaHHOW NUCIUIUIMHBI OYyTyT
HEO0OXOUMBI JTsl U3YUSHUS TUCIUTUIAH/TIPAKTHK:

MaremaTnyecKoe MOICTMPOBAHUE B AJIEKTPOIHEPTETUUECKUX CUCTEMAX

[ToaroroBka k mporeype 3aiiuThl ¥ 3alI1Ta BRITYCKHON KBaTU()UKAITMOHHON PabOTHI

HanexxHoCTh cucTeM 3JIeKTpOoCHaA0KEHUS

3 Komnerenuuu odyuyarwierocsi, opMupyembie B pe3yJibTaTe 0CBOCHUS

AMCUUIJIMHBI (MOLYJISA) M IIJIAHUPYeEMbIe pe3yJbTaThl 00yUeHUus

B pesynbrare ocBoeHMs AUCHUIUIMHBI (MOIyis) «BBeneHrne B TEOPHUIO AKCIEPUMEHTa
oOyuarouuiics 1okeH 001a1aTh CAeAYIONMMI KOMIETECHITUSIMHU:

Ko nanukartopa NHaukaTop J0CTHKEHUS KOMIICTCHITUN

I[IK-1 Cnocoben y4aCTBOBAaTh B INNIAHUPOBAHUH, IIOATOTOBKEC W BbINIOJIHCHHUHU THUIIOBBIX
OKCIICPUMCHTAJIbHBIX I/ICCJ'Ie,Z[OBaHI/Iﬁ 8(6] BaI[aHHOﬁ MCETOJHUKE U 06pa6aTBIBaTB PE3YJIbTAThI
OKCIICPUMCHTOB

IK-1.1 Pa3pabatbiBaeT mIaH MEPONPUATHII MO MOBBIIICHUIO HAJACKHOCTU U
9KOHOMHUYHOCTH Pa0OThI AJIEKTPOTEXHUUECKOTO 000pYI0BaHUS




4. CTpyKTypa, 00b€M U coep:KaHue T CHUIIIMHBI (MOYJIs1)
OO0mast TpyI0eMKOCTh AMCIUILTUHBI COCTaBlsieT 3 3a4eTHhIX eaunuil 108 akaja. dacoB, B TOM

qucie:
— KOHTaKTHas paborta — 4,4 akaJi. 9acosB:
—aynuTopHas — 4 akaJl. 4acos;
—BHeayautopHas — 0,4 akaz. 4acoB

— camocTosTenbHas padbora — 99,7 akas. 4acos;

— IMOATOTOBKA K 3auéTy — 3,9 akan. yaca
dopma aTTeCcTaluy - 3a4ET

AynuropHast I =
KOHTaKTHas paboTta E E ®opma TeKyIero
S8 B
B aKaj. Jacax 5] U KOHTPOJIS
Paznen/ Tema g, ( A ) E R . e Kon
> 3 ©| camocTosATenbHOM | ycrmeBaeMoCTH U
JIACIUTUTAHBI ~ £ = ., | xoMnereHmM
o & paboThI MPOMEKYTOTHON
na6. | mpakr. | 2.8
Tex. - | MPAKT. = o aTTecTalyy
3aH. 3aH. | QO &
1. OcHOBBI Hay4HBIX
HCCIIeOBaHUH B
JHEPreTHYECKUX  pacdyerax u
METOIBl  JKCIHEPHUMEHTAJIBHbBIX
HCCIIEI0BaHUI
CaMOCTOSITENBHOE
1.1 OcHOBbl  Hay4HBIX U3y4YCHHE YYeOHOM
HCCIIEIOBaHUI Bl 3 5 JIUTEPATYPHI; Koncmekr [K-1.1
JHEpreTHKe KOHCIIEKTUPOBaHU
e
HUroro no pazzpeny 5
2. Teopus o100Hst u
MOZETHPOBAHUS
CaMOCTOSITENBEHOE
u3ydeHne yaeOHoi
2.1 OCHOBHBIC TOJIOKEHHS ye i
5 JIUTEPATYPHI; Koncmekr [K-1.1
TEOPHH TIOJ00US
KOHCIIEKTHPOBaHU
e
3 CaMOCTOSITENEHOE
U3y4YCHUE YUCOHOM
2.2 TeopeMsbl mOZOOUS 1 UX JIUTEPaTypBbI;
| I/IMEHI;HI/IE npu KOHCHeETI/IyE,)BZ’lHI/I Koncnexr
P p 05 05 | 5 p KoHTpombHast IK-1.1
OIPE/ICNIEHNH  KPHUTEPHEB €; BEITIOJTHEHNE
pabora (3amaya 1)
ogooust 3azauu 1
KOHTPOJIbHOM
paboThI
HWroro no pasaeny 0,5 0,5 10
3. Teopust IJTAHUPOBAHHUS
9KCIIEPUMEHTA
CaMOCTOSITENEHOE
3.1 OcHOBHBIE TOHATHA U3ydeHHE yaeOHOU
TEOpUH uiaHupoBanHus| 3 5 JIUTEPATypHI; Koncmexr MK-1.1
9KCIIEpUMEHTA KOHCIIEKTHPOBaHU
e




CaMOCTOSITEIIFHOE
U3ydeHHe yaeOHOH

3.2 Cratucruueckoe JUTEpaTypsbl;
OLICHUBaHUE KOHCIIEKTHPOBaHU Koncnexr
0,5 1 5 p KontponsHas IK-1.1
IKCIIEPUMEHTATBHBIX €; BBITTOJTHEHHE
pabora (3amaua 2)
JTAHHBIX 3a1a4n 2
KOHTPOJIBHOM
padoTHI
HUroro no pazaeny 0,5 1 10
4. IlnanupoBanus u o0paboTka
pe3yabTaTOB  OTHO(AKTOPHBIX
HKCHEPUMEHTOB
CaMOCTOSTEIIFHOE
u3ydyeHue yueOHoi
4.1 Meroxg HauMEHBIIUX v i
5 JIUTEPATYpBHI; Koncmekr [K-1.1
KBa/IpaTOB
KOHCIIEKTHPOBaHU
e
N CaMOCTOSITEIIFHOE
4.2 CuMMeTpUYHBIH 9
N u3ydyeHue yueOHoit
paBHOMEPHBIi IJIaH
3 5 JIUTEPATYpBI; Koncnekr IK-1.1
0IHO(haKTOPHOTO
KOHCIIEKTHPOBaHU
9KCIEPUMEHTA o
CaMOCTOSITEIIBHOE
4.3 ITpoBepka .
u3ydyeHue yueOHoi
aJICKBaTHOCTH
5 JIUTEPATYPHI; Koncrekr [K-1.1
PErPeCcCHOHHOTO
KOHCIIEKTHUPOBaHU
ypaBHEHUS o
Wroro no pazaeny 15
5. DJIeMeHTBI MaTpUYHOU
anreOppl B PErpecCHOHHOM
aHajIM3e
CaMOCTOSITENBEHOE
5.1 DneMeHTbl MaTpUYHOM U3y4YCHUE YYCOHOM
anreOpbl B perpeccMoHHOM| 3 7 JIUTEPATYPHI; Koncmekr [K-1.1
aHaJm3e KOHCIIEKTHPOBaHU
e
HUroro no pazpeny 7
6.  JIByXypOBHEBbIC  ILIAHBI
MHOTO(aKTOPHBIX
9KCIIEPUMEHTOB
CaMOCTOSITENEHOE
6.1 JIByXypOBHEBBIH IUIaH U3y4YCHUE YUCOHOM
MTOJTHOT'O (hakropHOro 0,5 5 JIUTEPATYPHI; Koncmekr [K-1.1
9KCIIEpUMEHTa TrIa 2N KOHCIIEKTHPOBaHU
e
6.2 IlpumeHenwe MeToaa
3 CaMOCTOSITENEHOE
HaVMEHBIINX  KBAJAPAaTOB .
U3yUYCHUE YUCOHOM
TUTsSt COCTaBJICHHS
JIUTEPaTypHI;
perpeccuoHHOr O KOHCIICKTHPOBAHH Koncnexr
YpaBHCHHSI. OreHka 0,5 0,5 7 p KontponbHas IIK-1.1
€; BEITIOJTHEHNE
3HAYAMOCTH ero sanan 3 pabora (3anaua 3)
k03¢ HUIHEHTOB, ero o .
KOHTPOJBHON
a/IeKBaTHOCTH u
paboTsI

paboTocmocoOHOCTH




6.3 JIpoOHbIi (hakTOpHBIH

CaMOCTOSITEIIFHOE
U3ydeHHe yaeOHOH

10 JIUTEPATYPBI; Koncnekr IK-1.1
IKCIIEPUMEHT
KOHCIIEKTHPOBaHU
e
N CaMOCTOSITEIIFHOE
6.4 OpTOoroHabHBII 9
ICHTpabHBIH u3ydyeHue yueOHoi
. 10 JIUTEPATYpBHI; Koncnekr [IK-1.1
KOMITO3UIIMOHHBIN  TUIaH
KOHCIIEKTHPOBaHU
BTOPOT'O HOpsiIKa o
HUroro no pazueny 0,5 32
7. 3auer
[loaroroska k
7.1 3auer 20,7 A 3auer MK-1.1
3a4eTy
Uroro no pazneny 20,7
HUroro 3a cemecTp 2 99,7 3a4ér
HTOro no AMCIUILIMHE 2 99,7 3a4er




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jns  peanuzanuu  NPEAyCMOTPEHHBIX BUJIOB  y4eOHOM paboOThl B KauecTBE
0o0pa30oBaTeNbHBIX TEXHOJOTHMA B MPENOJAaBaHUM JUCHHUILIMHBI «BBeneHne B TEOpHUIO
AKCIEPUMEHTa» UCIOJIb3YIOTCS TPAAULIMOHHAS U MOYJIbHO-KOMIIETEHTHOCTHAS TEXHOJIOI M.

[lepenaua HEOOXOOUMBIX TEOPETUYECKUX 3HAHUM U (OPMHUPOBAHME OCHOBHBIX
IIpeJicTaBIeHU 110 Kypcy «BBeneHne B TeOpHIO SKCIIEPUMEHTA» IPOUCXOIUT C UCIIOJIb30BaHUEM
MYJIbTUMEIUITHOTO 000PYI0BAHHS.

Jlexkuuu MHpOXOIAT B TPAagULMOHHOW ¢opMme, B (opme JNeKIUI-KOHCYIbTAllMi U
npoOneMHbIX Jieknuid. Teopermdeckuii marepuan Ha TPOOJEMHBIX JICKIHAX —SBISAETCS
pe3yabTaTOM YCBOCHHUS MOJYYeHHOW HH(OpPMAIMK TMOCPEICTBOM IOCTAaHOBKH IPOOIEMHOTO
BONpPOCAa M TMIOMCKAa IyTE€Hd €ro pemeHus. B Xxoae NpoBeNEeHHS JEKIUOHHBIX 3aHSATHN
npeaycMaTpuBaercs: 1) HCMONIb30BaHME DIICKTPOHHOTO JEMOHCTPAIIMOHHOTO MaTepHaia Iio
TeMaM; 2) HCIOJIb30BAaHUE DJICKTPOHHBIX YYCOHHUKOB IO OT/ACNBHBIM TeMaM 3aHATHH; 3)
aKTUBHBIE U HHTEPAKTUBHBIE (OPMBI 00yUEHUS: BApUATUBHBIN ONPOC, TUCKYCCHH, YCTHBIN OMpocC
U T

[Ipu npoBeaeHUN MPAKTUUYECKUX 3aHATUN UCHOJB3YIOTCS paboTa B KOMaHJE U METObI
IT.

CamocrosaTenbHas paboTa CTUMYIUPYET CTYIEHTOB Mpu paboTe Ha MPAKTUYECKUX

RATGTUGY U TThU TINTITOTORKE K UTOTORN ATTeCTATITUU

6 YueOHO-MeTOIHYECKOE 00eciedeHe CAMOCTOSITeIbHOI PadoThl 00yYaOIIUXCS
[Ipencrasneno B mpuiioxeHnu 1.

7 OueHOYHBbIE CPEACTBA 1/ POBeAeHU POMEKYTOUYHOMH aTTeCTAlMU
[IpencraBieHsl B IPUIOKEHUU 2.

8 YueOHo-MeTOoIUYecKOe M HHPOPMAIIMOHHOE 00ecneyeHHe AU CIUTIHMHBI (MOYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. Crenanos, I1. E. [TnanupoBanue skcriepuMenTa © yueOHo-MeToauueckoe mocooue / I1.
E. CrenanoB. — MockBa : MUCUC, 2017. — 22 c. — Texkct : snekrpouusiii // Jlaub :
AIIEKTPOHHO-OMOMoTeunas cucrema. — URL: https://e.lanbook.com/book/108113 (mara
obpamienus: 01.10.2020). — Pexxum gocTyma: ajsi aBTOPHU3. ITOJIb30BATENCH.

2. YennokoB, M. b. OCHOBBI HaydHOTO TBOpUYECTBa : yueOHOe mocooue / M. b. UenHokoB.
— Cankr-Ilerepoypr : Jlamp, 2020. — 172 c¢. — ISBN 978-5-8114-3864-8. — Tekcr :
AIIEKTPOHHBIH // Jlanb : 3IEKTPOHHO-OMOIMOTeUHAS cucreMa. — URL:
https://e.lanbook.com/book/126916 (mara obpamenus: 01.10.2020). — Pexxum mocryma: uis
aBTOPH3. TIOJIH30BATEIICH.

0) JlonmoJiHUTEIbHAS JINTEPATYpA:

1. Kpynmun B.I'., Beicmias marematuka. Teopus BeposSITHOCTEH, MaTeMaTHuecKas
CTaTUCTHUKA, CiTy4aiiHbie npouecchl. COOPHUK 3a7a4 ¢ pelieHus My © yueOHoe nocobue / Kpyrnux
B.T". - M. : Uznarensckuii jom MDU, 2019. - ISBN 978-5-383-01225-3 - TekcT : a51eKTpOoHHBIH //
9bC "KoHcynpTaHT cTyaeHTa" : [calT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785383012253.html (ata oOpateHus:
01.10.2020). - Pesxum ocTyIA : MO MOITHCKE.

2. bepuxkamBumu, B.IIl. Craructuuyeckas o0paboTka [JaHHBIX, IIJIJAHUPOBAaHUE
SKCIIEpUMEHTa M Clly4yaiiHble mpoliecchl : yueOHoe mocobue ans By3os / B. IIl. bepukamBunu,
C. II. OcbkuH. — 2-€ u3[., ucnp. u non. — Mocksa : U3znarensctBo FOpaiit, 2020. — 164 c. —
(Bricmiee o6pazoBanue). — ISBN 978-5-534-09216-5. — Tekcr : anextponnslii / I5C FOpaitt
[caiit]. — URL: https://urait.ru/bcode/454291 (nara oOpamienus: 25.09.2020).



https://e.lanbook.com/book/108113
https://e.lanbook.com/book/126916
https://www.studentlibrary.ru/book/ISBN9785383012253.html
https://urait.ru/bcode/454291

B) MeTtoauyeckue ykazanus:
Metoanyeckue ykazaHus IUisl CTyICHTOB npuBeieHsb! B [Ipunoxennn 3

r) [IporpamMuoe o6ecnneuenue u UHTepHeT-pecypcen:

IIporpammHoe obecnieueHne

Haumenoanue [10 Ne norosopa Cpok AeicTBUS JIMLICH3UN
B"ﬁf\t‘eﬁg‘g ‘é‘dlifiggucaﬁon J1-1662-13 o1 22.11.2013 GeccpouEo
7Zip cB00O1HO pacmpoctpansemoe [10 06eccpovHO
FAR Manager cB00O1HO pacmpoctpansemoe [10 06eccpovHO
Calculate Linux Desktop Xfce|cBo6oaHo pacmipoctpansiemoe [TO OeccpouHo
Linux Calculate cB0001HO pacmpocTpansemoe [10 OeccpouHo

IIpodeccuonanbHble 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

Hassanue xypca CcrlIKa
Hanmonanenas wHbopMarmoHHo-aHanutuieckass cucrema —|URL:
Poccuiickuii nuaexc Hayanoro rurupoBanus (PYHLY) https://elibrary.ru/project_risc.asp
ITouckoBas cucrema Akagemus Google (Google Scholar) URL.: https://scholar.google.ru/

9 MarepHajibHO-TEXHHYECKOE o0ecreueHne TUCIUIIHHBI (MOILYJIA)

MarepuanbHO-TEXHUYECKOE 00eCTIeYeHNE TUCIIUIUINHBI BKITFOYACT:

1. YueOHble ayauTOpUH JUTS IPOBEACHUS 3aHATUH JIEKIUOHHOTO TUIA - MYJIbTHUMEANIHbIC
CpeICTBa XpaHEeHUs, IepeJadll U IPEICTABICHUS HHPOPMALHIH.

2. VYueOHble ayIMTOPUU Ui MPOBENEHUS MPAKTUUYECKUX 3aHATHH, TPYNNOBBIX U
WHIUBUYIBHBIX KOHCYJIBTALUM, TEKYIIEro KOHTPOJII M MPOMEXYTOYHOHW aTTECTAllMH - JIOCKa,
MYJIbTUMETUHHBINA IPOEKTOP, IKPaH.

3. Tlomemenuss s CcaMOCTOSATENBHOM pPabOTBHl OOy4aroOUIMXCS - MEPCOHAIBHBIC
komibroTepsl ¢ makerom MS Office, Beixomom B MHTepHET M € JOCTYIIOM B DICKTPOHHYIO
UH(OPMAIIMOHHO-00Pa30BATEIILHYIO CPEY YHUBEPCHTETA.

4. TlomemeHue A XpaHEHUs U TNPOQPUIAKTUYECKOTO OOCIyXKHMBaHHUA Y4eOHOTO
00OpyZIOBaHUS - CTEIUIaXH, cei(bl s XpaHeHus: yuebHoro obopynosanus. 4. [Tomenienue s
XpaHEeHus ¥ MPO(UIAKTUYECKOTO 00CITyKUBaHHs y4eOHOT0 000pYA0BaHUS - CTEIUIAXKH, CeHPbI s
XpaHeHus1 yaueOHOro 060py10BaHMUsL.


https://elibrary.ru/project_risc.asp
https://scholar.google.ru/

MNPUJIOXKEHHUE 1
6 YueOHO-MeTOqMYECKOE OOecTIedeHHe CAaMOCTONATEILHOM PadoThI CTYACHTOB

AyauTOopHas caMOCTOsITeNbHAs paboTa CTYICHTOB Ha JIGKIMOHHBIX U MPAKTUYECKUX 3aHATHIX
BKJIFOUAeT B ce0sL:
1) peuieHune 3a7a4 Ha NPAKTUYECKUX 3AHITUSIX;
BreaynuropHast camocTosiTenbHas paboTa CTYIGHTOB BKIIIOYAET B ceOsl:
1) uTeHue u MPOpabOTKa JICKIIMOHHOTO MaTepralla i PeKOMEHI0OBAHHOMW JIUTEPATYPHI;
2) KOHCICKTHPOBAHHUE;
3) BBINOJHEHUE KOHTPOJILHON pabOThI;
4) TOIrOTOBKY K 3a4ery.

3agaHus K NPAKTHYECKUM 3aHATHIM:
Tema 2.2

1. Haiitu kputepun momoOusi Ui OMNpeAeNieHUs IMapaMeTpoB MOJENTH TypOoreHeparopa co
CIIETYIOIIMMHU XapaKTEPUCTUKAMMU:

U,.. =20kB;

P.. =320 MBr;

I =10,2 KA;

R, = 0,0013 Om;

J=7,5T1-M%

m =257 1.

Havansheie yenopus © =1 @ =314 /e

Tema 3.2

2, _
1. Paccunrarh JUCHIEPCUI0  €IUHUYHOTO s (»,) wu cpemsero S°(y) pesynrbrata 1o 9
MOBTOPHOCTSIM OTIbITA

k 1 2 3 4 5 6 7 8 9
Uk, kB 35 36 37 40 36 39 35 38 37

2. B Tabnune npuBefeHbl pe3ylbTaThl 3aMepa HaNpPsDKEHUS, 3TaJOHHBIM 3HAYE€HHUEM KOTOPOTO
= . 2, —
sBasiercss U=35 xB. Haiitu nucnepcuto e ITMHUYHOTO s° (v,) 1 cpennero S™(y) pesyibrara.

k 1 2 3 4 5 6 7 8
Uk, kB 369 | 37,2 | 384 | 392 | 368 | 374 | 338 | 39,0

3. I[J'IH BLI60pKI/I n3 3agadu Nel ONpCACIINTh ):[OBCpPITGJ'ILHLIfI HHTEpBAJI TCHEPAJIBHOI'O
MAaTEMAaTUYICCKOTO OKUAaHUSA U JUCIICPCUN C BEPOATHOCTHIO 90%.

4. PaccunTaTh OLEHKH AMCIEPCUU E€AWHUYHOTO U CpefHero pesynabTara. Jns BbiGopku |
IIPOBEPUTH € BEPOSATHOCTBIO 0,95 paBHO J1M reHeEpaIbHOE MATEMAaTUYECKOE 0K IaHNE 3HAUEHUIO X
(uucno OykB B pamuuu x 10). [{ng Bei6opku I moBepuTh runoresy o paBeHCTBE IeHEpaTbHON
mucriepcuu Y (BenuuuHy Y NPUHATH paBHOM HOMepY KOMITbIOTEpa, 3a KOTOpbIM Bbl paboTaere).

k 1123|456 718910111213 |14|15]|16
ya |1201115]122|117|119|125]|121|124|117|118| — | — | — | — | — | —
Y | 2512813231130 27126[29(32|30|26]29|28|29|30|32
yian |1201125]130/115|1201110)140|130|135|125|120|115|135|125| — | —




lyav| 687273 ]69] 70 72[71]69][72]74[73]69]68] —[—]—]|

5. OLEHUTh C BEPOSITHOCTBIO 95% O0AHOPOIHBI JIU AUCTIEPCHUH.

u 1 2 3 4 5 6
S?(yk), B? | 240 | 140 | 180 | 212 80 150
fu 24 12 10 8 16 30

6. Onpenenutsd ¢ HaISKHOCTHIO p=0,95 HET I B TIPEICTABICHHBIX SKCIEPUMEHTAIBHBIX JAHHBIX
rpyOsIx ommobok. [locne uekioueHns: BO3MOKHBIX OUTHOOK IOIYYUTh OIIEHKH MaTeMaTHYeCKOTO
OKUJaHUS M JUCIIEPCUU JJISl KaXI0M BbIOOPKH.

u |k 112374576789 ]10]11]12
| ék'T 39,6(37,2(38,4/39,2|38,6/37,4(388 — | — | — |—| —
I ék'T' 120| 80 |115|125|130|115(120(130(125| — |—| —
I ék'T“’ 100| 28 |105| 50 | 95 | 100|110 |105|100|110|95|100

7. OnpenenuTs 4UCIIO TOBTOPHOCTEM OMBITA Ul MOJIyYEHHs JOBEPUTEIIBHONW OIIMOKH, paBHOU
e(V)=2%, ecnn S¥(yi)=8,2; f=1200.

8. JlaTp 3akiroYeHre 0 BO3MOXXHOM MPEUMYIIECTBE OJTHOTO KOMMYTAIIMOHHOTO arapara mepen
JIPYTUM TIO TOKY OJJICKTPOJMHAMHYECKOW CTOMKOCTH HAa OCHOBE CIEAYIOIHNX Pe3yJbTaTOB
UCHBITAaHUN

K 1 2 3|1 4|5 6 Il 8 9 | 10
ik, KA | 88 [ 92 | 8993 | 90|91 |90 |8 |9 —
i, KA | 93 [ 92 | 89 | 94 | 95| 95|94 |98 |96 | 95

Tema 6.2

1. TToctpouts mwian [IDD 2" B Ge3pasMepHOM BBIPAKEHHM W B HATYPaIbHOW Pa3sMEPHOCTH
(hakTOPOB MO CIAEAYIOIIUM MapaMeTpaM:

X0 =38 kB; X,y =24 %; X,, =0,6 M; X, =500 06/MmuH;
M =06xB; A,=4%; A;=0,15m;L, =50 00/MuH.
2. Ilo IMOCTPOCHHOMY B HpeI[bI,HYH_Ieﬁ 3a/lavyc IIJIaHY BBIIIOJIHCHA CEPHA OIIBITOB. Pe3y.]'IBTaTBI
MpEACTaBJICHBI B Taba. Paccunrath KOB(I)(I)I/ILII/IGHTLI PErpe€CCUOHHOI0 YpaBHCHU.
Io pesynbratam [1DD 2* MOXHO MONYIUTH PErPECCHOHHOE YPaBHEHHUE CIIEYIOMIEro BU/IA:
y = bO + blxl +b2X2 + b3x3 + b4x4 + b12X1X2 +b13X1X3 + b14X1X4 + b23x2x3 +b24x2x4 +
+b34X3X4 + b123X1X2 X3 + b124X1X2X4 + b234X2X3X4 + b134X1X3X4 + b1234X1X2X3X4 .

PGSYHLTaTLI OKCIICPpUMCHTA

ylu y2u y3u y4u

46,5 45,5 46,6 45,5
61 63,3 62,5 61,6
67,7 67 64 65,7
64,1 63,7 65,1 63,6
53,4 53,3 53,6 52,6

Ol |WINF|C




6 70,2 68,9 68,9 70
7 71,3 69,1 68,6 69,1
8 91,7 88,8 90 88,6
9 71,6 70,1 70,4 69,8
10 84,9 85,8 85,8 86,4
11 88,8 89 89,2 89,7
12 107,3 | 105,7 | 106 104,4
13 77,9 78,3 78,9 78,4
14 98,7 94,4 94,5 93,7
15 93,3 93,5 93,4 92,1
16 98,2 98,7 98,2 98,8

BOl'[pOCbI AJISI KOHCIICKTUPOBAHUA

Wb E

©ooN>

17.
18.
19.

20.

21.
22.
23.
24,

25.
26.
217.
28.
29.
30.
31.

32.

Uro Takoe Hayka? Ha xakue paszensl moapa3IesaeTcss COBpeMeHHas Hayka?

UeM xapakTepu3yeTcs HayqHOE HCCIIeI0BaHHE?

OO01enornyeckre, TEOPETUIECKUE U IMITUPUIECKUE METOIbI IIO3HAHMSL.

Uro takoe sxcniepumenT? Kakre 0coOeHHOCTH MPUCYIIH SKCTIEPUMEHTY ?

[lepeuncmure craguy OCYIIECTBIICHHUS OJKCIiepuMeHTa. Kakwe BHIBI DKCIIEPUMEHTOB
CYIIECTBYIOT?

Uro Takoe MojieMpoBaHue?

Uto moHUMaeTCs 10T OPUTHHAIIOM M MOJIelThI0? Ha30BHTE YCIIOBHS CYIIECTBOBAHUS MOJICITH.
Yro Takoe nogooue. Bumsl moqooust.

Kaxkue 3a1aun pemaet Teopust moooms?

. Urto Takoe KkpuTepHii moaoomsi?
11.
12.
13.
14.
15.
16.

Buner pakTopoB B 3KCIIEpUMEHTE.

CxeMa dKCIIepuMeHTa («UIEePHBIH SIIHK).

YeM OTIMYaroTCsl MHTEPIOALMOHHBIN U ONTUMHU3ALMOHHBINA SKCIIEPUMEHT?

Kaxkue TpeboBaHus IpeabsBISAIOTCS K QYHKIMH 1eH U (pakTopam?

Uto Ha3bIBaETCS CIIYy4alHBIM (PaKTOPOM B IKCTICPUMEHTE?

Kak npu o00paboTke SKCIEPUMEHTAIbHBIX JAHHBIX HCIOJB3YETCS KpUTEpU
Crtrronenra?

Kak ouiennBaeTcsi 0THOPOIHOCTD TUCHIEPCUI PE3YIbTATOB OIBITOB?

Kakoii kpuTepuii HCHOIb3yeTCs 7S BBISIBICHUS OIINOOK B pe3ysIbTaTax dKCIepuMeHTa?
Ha ocHoBe Kakoil OIGHKM MOXHO CYIAWTh O BIMSHUM H3MEHUBIIMXCS YCIOBHMA
MIPOBEJICHUS OTBITOB HAa PE3YJIbTAThl SKCIIEPUMEHTA?

Kak ucnonb3yercss METOl HAUMEHBIINX KBAJIPAaTOB JJISl OMpeieleHus KOAPPUIIUESHTOB
PErPECCHOHHOTO YpaBHEHHUSI?

Kak cocraBnsiercs minan oqHO()aKTOPHOTO SKCIIepruMeHTa’?

UTto Takoe aileKBaTHOCTh PErPECCHOHHOTO YPaBHEHHSI M KaK OHA OLIEHUBAETCs?

Meto1 HAMMEHBIINX KBaJPaTOB B MaTpU4HOU dopme.

Kak onpenenuth k03 PHUIHEHTH PErPECCHOHHOTO YpaBHEHUS! UCHOIB3YS MATPUUHYIO
(dhopMy 3amucH METOJa HAMMEHBIITUX KBaIPaTOB?

UTO Takoe CUMMETPUYHOCTh TUIAHA SKCIIEPUMEHTA?

YTo Takoe OPTOrOHAIBHOCTH IJIaHA dKCIIEpUMEHTA?

ANTOpPUTM COCTaBJICHHsS TJIaHA TOJHOTO (DAKTOPHOTO SKCIEpUMEHTa THMA 2n MpH
m060M uncie (GakTopoB.

OOuuii Bu perpecCMOHHOTO YpaBHEHUs, HOJIYYEHHOTO 10 IUIaHy MOJIHOTO (PaKTOPHOTO
9KCIEPUMEHTA TUIA 21.

Kakoe perpeccnoHHO€ ypaBHEHHE CUUTAETCS PAaOOTOCTIOCOOHBIM?

Uro Takoe IpoOHBIH (haKTOPHBIN SKCTIEPUMEHT?

B kakom cnydae 1menecooOpa3sHO TPUMEHATh IUIAHBI JPOOHOTO  (PaKTOPHOTO
JKCIEpUMeEHTa?

Kak cocraBmsiercs mian 1poOHOro GpakTOpHOTO SKCIepuMeHTa?



33.

34.
35.
36.
37.

38.

Kak omnpenenuts k03(pPUIMEHTH PErpecCHOHHOTO ypaBHEHHS Ha OCHOBE ILUIaHa
IpoOHOTO (haKTOPHOTO IKCIIEpUMEHTA?

UTto Takoe reHepupyroLiee COOTHOIIEHHE?

Kakue k03¢ puiimeHTs1 perpecCHoOHHOT0 ypaBHEHHS CYMTAIOTCS 3HAYUMBIMU?

Kak o11eHNTh aIeKBaTHOCTh PErPECCUOHHOIO ypaBHEHUs?

Kak cocTaBUTh OpPTOTrOHAJIBHBIM LIEHTPAJIbHBIM KOMIIO3ULMOHHBIA IIJJaH BTOPOTO
nopsiaka’?

Yrto Takoe «3BE3QHBIE TOYKW» OPTOTOHAIBHOIO UEHTPAIBHOIO KOMIIO3ULIHOHHOTO
IJIaHa BTOPOT'O MOPSAJIKA U KaK HAaUTH UX KOOPAUHATHI?



KonTpoabHas padora:
Bapmuanr -1
3agaua Nel. Tema: «Teopusi nogoous»

Uccnenyercs snexTpudeckuid GriibTp A1 OYUCTKU Ta30B, KOTOPBIM COAEPIKUT MTPOXOAHON KaHAI
B BHJe TpyObl (BbicoTa h, ruomans S), yepe3 KOTOPBIA MPOIYCKASTCs 3aIbIMICHHBIA ra3 C
aOCOJIIOTHOW TUAIIEKTPUYECKON MPOHHUIIAEMOCTRI0 & . BHYTpH KaHama HaXxOJUTCS CTEP)KHEBOU
anektpo. IIpyu noaxiIIoUeHUU BBICOKOTO MOCTOSIHHOTO HampsbkeHust U mpoucxXoIuT MOHU3auus
ra3a, YaCTHIIbI 3arpsi3HEHUI IPUOOPETAIOT 3apsil U IPUTATUBAIOTCS K BHYTPEHHEH CTEHKE KaHaJIa.
B snexTpuueckyto 1enb BKIYEHO TOKOOIPAaHUYHUBALOIIee CONpoTrUBIeHHEe R Ha cityyail mpoOost
ra3oBOI0 MPOMEXKYTKA.

R [TapameTpsl HATYPHOU YCTAHOBKH:
U, =110«8;
R, =10 kOwm;
h, =5wm;
S, =60m%;
g, =10 D/m.

HauanpHbie ycnoBus (mapaMeTpsl mporiecca):
[Tpy monxmovennn ycraHoBkd B MomeHT Bpemenu t (0)=01c¢ tok i, (0)=0,014 u 3apsn

Q,(0)=10" Kx.

Onpenenuts:
1) KPUTEpUU MOJOO0MS METOJOM aHalu3a pa3MEpHOCTEH IS CIEeIYIOIIEero
CIIMCKA CYIIECTBEHHBIX BEJIMYHH:
U;i; R;t; S; ¢.
2) napaMeTpbl MOJIEIH, 0J00HOM HATypaIbHOW YCTaHOBKE.
3apaua Ne2. Tema: «IIpoBepka cTaTHCTHYECKMX THIIOTE3)

Nwmeercst 1Be BHIOOPKHU:

k 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14
Xw [12,5(11,2}10,3| 90 |10,7| 91 | 98 | 98 |11,3|105| 9,6 | 83 | 10,6 | 10,1
X« (17,2 96 |10,1|108| 88 | 88 | 9,1 [10,6|126|10,7| 7,8 | 9,7 | 120|114

Heo0xoanumo:

1) mpoBepuTh KaKIyr0 BBIOOPKY Ha HaJM4ue rpyObIX OIMOO0K;

2) npoBepUTH BBIOOPKH HA OJHOPOJAHOCTb U HAWTH HAMITYUIIYIO TUCTIEPCHIO;
3) OlICHHUTH TeHEepaAIbHOE MaT.0kuIaHue L (x) ¢ BEpOSITHOCTBIO 95%;

4) mpoBepUTH TUIIOTE3Y O TOM, T€HEpaIbHOE MaT.0KHUJlaHue £/(X) paBHO HOMEpPY BapHAHTA;
5) HaliTH TOBEpUTENbHBIN HHTEPBAJ reHepalibHOU aucnepcun o(x) ¢ BeposiTHOCThIO 90%;

6) IpOBEPUTH 'MIIOTE3Y O TOM, I'eHepalibHas AucHepcus o(x) paBHAa HOMEpPY BapHaHTA.



33}13‘{3 Ne3. Tema: ((PeFPGCCHOHHLIﬁ AHAJ/IU3 U INIAaHUPOBAHUE IKCIIEPUMEHTOB>

Paccuurath napamMeTpbl MaTeMaTH4YeCKOM MOJCIN HAa OCHOBAaHHUHU Ta6JII/IIlI)I SKCIICPUMCHTAJIbHBIX
AaHHBIX U OLCHUTH €€ JOCTOBCPHOCTD.

Ne Baprupyemsbie hakropsl 3HaycHUs (YHKIIUH OTKIIUKA
OIIBITA Xo X1 X2 \ \P)

1 1 10 15 260 264

2 1 2 15 420 418

3 1 10 5 - 40 - 44

4 1 2 5 120 124

IUIsL ATOTO:

1) mocTpouTh KOJUPOBAHHYIO MAaTPUILY TUIAHUPOBAHUS SKCIIEPUMEHTA;

2) paccuuTaTh K03(pPUIIMEHTHI ypaBHEHHSI pEIPECCUH B KOJIMPOBAaHHOM (opme;
3) mpoBepUTH aJIeKBATHOCTH MOJIENIM HA OCHOBaHUM TyOJIMPOBAHUS OIBITOB;

4) OoLIeHUTh 3HAYUMOCTh KO3((HUILIMEHTOB YpaBHEHHUS C JOBEPUTENLHOM BEPOSITHOCTHIO 95%.
BapuauTt — 2
3anaua Nel. Tema: «Teopusi mogoous»

Uccnenyercs snexTpudeckuid GrutbTp A1 OYMCTKU Ta30B, KOTOPBIM COMEPIKUAT MTPOXOHON KaHAI
B BHjE TpyOsl (BbicoTa h, miommams S), depe3 KOTOPBIH MPOMyCKaeTCs 3aJbIMICHHBIN Ta3 C
a0COTIOTHON JHAJNIEKTPUYECKON MPOHUIAeMOCThI0 & . BHYyTpu kaHana HaXoJWUTCS CTEP)KHEBOU
anektpoa. [Ipu moakiIIoueHUU BBICOKOTO MOCTOSIHHOTO HampsbkeHus U MpouCcXoIuT MOHU3ALUs
ra3a, YaCTHIIbI 3arpsiI3HEHUI IPHUOOPETAIOT 3apsi]l U MPUTATUBAIOTCS K BHYTPEHHEH CTEHKE KaHaa.
B snexTpuueckylo 1emnb BKIYEHO TOKOOTpaHUYMBAIOIIee COMpOTUBIIeHHEe R Ha ciryyail mpoOos
ra3oBOr0 MPOMEKYTKA.

R [TapameTpbl HATYPHOM YCTAaHOBKU:
U, =120«B;
R,=20x0m;
h,=6m;
S, =60 m*;
g,=10"" d/m.

HavaneHbie ycrnoBus (mapaMeTpsl mpoiiecca):

[Tpu noxakiroyenun ycranoBku B MomeHT Bpemenu t (0)=01c tok i (0)=0,014 u 3apsn

Q.(0)=10" K.

Onpenenuts:

1) KpUTEpUU TOJOOMS METOJOM aHallh3a Pa3MEPHOCTEW ISl CIEAYIOLIErO
CIIMCKA CYIIECTBEHHBIX BEJIMUMH:

U:; R:t;i; h; S.



IapaMeTpsl MOJEIH, IOJ0OHON HATYpaIbHOM YCTaHOBKE.

3agaua Ne2. Tema: «IIpoBepka cTaTHCTHYECKMX THIIOTE3»

Nwmeercst nBe BHIOOPKHU:

K 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14
Xk | 71|64 |58|50|52)|23|37|54|30|46 6,7 |47 |41 | 47
Xk | 6749 |70|55|32|38|35|54|39|50|55|51|26]54

Heo0xoanmo:

1) mpoBepuUTH Kax/1yt0 BBIOOPKY Ha HaJIM4Ke IpyObIX OMINOOK;

2) npoBepuUTh BEIOOPKH HA OJTHOPOIHOCTh M HAWTH HaWIYYIIYIO AUCIIEPCHIO;
3) OolleHUTH TeHEPATIbHOE MaT.0KUIaHue (x) C BEpOSATHOCTHIO 95%;

4) mpoBEpUTH TUTIOTE3Y O TOM, TeHEpATbHOE MaT.OXKHUIaHHe £/(X) paBHO HOMEpPY BapHaHTa;
5) HailTu TOBepUTENbHBIN UHTEPBAN FreHepaibHO aucniepcu o(x) ¢ BeposSTHOCTBIO 90%;

6) MPOBEPHUTH TUIIOTE3Y O TOM, T€HEepaIbHas aucnepcusi o(x) paBHA HOMEPY BapHaHTA.

3agaua Ne3. Tema: «PerpecCMOHHBIN aHAIU3 U IVIAHUPOBAHUE IKCIIEPUMEHTOB)

Paccuurath napaMeETphul MaTeMaTHYeCKOM MOJCIN HAa OCHOBaHHUU Ta6J'II/II_[I)I SKCIICPUMCHTAJIbHBIX
JAaHHBIX U OLCHUTH €€ JOCTOBCPHOCTD.

Ne Bapbeupyembie GakTopsl 3HaueHus1 QYHKIIMHA OTKIIMKA
OIBITa Xo X1 X2 Y1 Y

1 1 16 6 127 129

2 1 4 6 79 75

3 1 16 2 95 91

4 1 4 2 47 45

U1 3TOTO:
1) mocTpouTh KOAMPOBAHHYIO MATPHUILY TNIAHUPOBAHUS SKCIIEPUMEHTA;

2) paccuuTaTh K03(pPUIMEHTHI ypaBHEHUS PETPECCUH B KOJAUPOBAHHOM QopME;
3) mpoBepUTH aJIEKBATHOCTH MOJIENIM HA OCHOBAHUH TyOJIUPOBAHUS OIBITOB;

4) OLIEHUTh 3HAYUMOCTH KOA((DUIIMEHTOB YpaBHEHHUS C JOBEPUTEIHLHON BEPOSITHOCTHIO 95%.
Bapuant — 3
3apaua Nel. Tema: «Teopust mogoousi»

Hccnenyercs anekTpudeckuii GuibTp Ui OUUCTKH I'a30B, KOTOPBIA COEPKUT MPOXOTHON KaHAaI
B BHJE TpyOwl (BbicoTa h, ruromans S), yepe3 KOTOPBIA MPOITYCKAaeTCs 3aJbIMICHHBIA Tra3 c
aOCOJIIOTHON JTUAJIEKTPUYECKON MPOHHUIIAEMOCThI0 & . BHYTpH KaHama HaxOJUTCS CTEP>KHEBOU
anekTpo. [Tpyu moaximoueHH BBICOKOTO MOCTOSIHHOTO HampsbkeHus U MpoucXoAauT MOHU3AIMS
rasa, 4aCTHIIbI 3arpsI3HEHUI IPHOOPETAIOT 3apsi/l U IPUTIATUBAIOTCS K BHYTPEHHEH CTEHKE KaHaa.
B anexrpuueckyo 1enb BKIIOYEHO TOKOOTpPaHUYHMBAIOIIEe CONPOTUBIeHHEe R Ha cirydaii mpoOost
ra3oBOr0 IPOMEXKYTKA.



[TapameTpsl HATYPHOU YCTAHOBKH:

U,=100«B;
R, =5k0m ;
h,=4m;
S, =60 m*;

= g, =10"" d/m.

HauanbHabie ycinoBus (mapameTpsl mpolecca):

[Tpn noxpkiroyennn ycranoBku B MomeHT Bpemenu t (0)=01c tok i (0)=0,014 wu 3apsn

Q,(0)=10" Kx.

OnpenenuTs:

1) KpUTEpUU TOJI00MS METOJOM aHalli3a PasMEPHOCTEN AJis CIEAYIOLIEro
CIIMCKA CYIIECTBEHHbBIX BEJTUUMH:
i; R; t; Q; S; h.
2) napaMmeTpsl MOJENH, MOJ0OHON HATYpaIbHOM YCTaHOBKE.

3apaua Ne2. Tema: «IIpoBepka cTaTHCTHYECKUX ITMIIOTE3)

Nmeercst nBe BHIOOPKH:

1

10

11

12

13

14

222,4

220,7

223,8

237,3

235,4

215,6

223,0

217,1

216,8

228,0

227,0

200,1

2217

206,7

207,5

2151

218,1

218,8

209,4

241,6

218,0

2247

231,2

228,3

213,6

214,8

236,8

222,9

Heo6xoamnmo:

1) mpoBepUTH KKyt BRIOOPKY Ha HAIMYKE TPYOBIX OMIHMOOK;
2) mpOBEPUTH BHIOOPKH HA OJHOPOJIHOCTh U HAWTH HAMITYYIIYIO TUCIIEPCHIO;

3) olIeHUTh TeHepabHOE MaT.0KkuIaHue £(x) ¢ BEpOSITHOCTBIO 95%;

4) npoBepuUTH TUIIOTE3Y O TOM, FeHepaIbHOE MaT.0xkKuAaHue y(x) paBHO HOMEPY BapHaHTa;

5) HailTu TOBEpPUTENbHBIN HHTEPBAN FreHepalbHON aucniepcun o (x) ¢ BeposSTHOCTHIO 90%;

6) IPOBEPUTH TUIIOTE3Y O TOM, TeHepabHasl [ucnepcusi o(x) paBHAa HOMEPY BapHaHTa.

3agaua Ne3. Tema: «PerpeccHOHHBIN aHAJIM3 U IVIAHNPOBAHUE IKCIIEPHMEHTOB)

Paccuurath napaMeTpbl MaTeMaTH4eCKON MOJIeIM Ha OCHOBaHUU Ta6J'II/II_U>I SKCIICPUMCHTAJIbHBIX

AaHHBIX U OLCHUTH €€ TOCTOBCPHOCTD.

Ne Bapsupyemsbie ¢akTopsl 3HavyeHus: QYHKIUHU OTKIMKA
OTIbITA Xo X1 X2 Y1 Y

1 1 25 14 240 238

2 1 15 14 160 158

3 1 25 6 224 220

4 1 15 6 144 146




IS 3TOTO:

1) mOCTPOUTH KOAWPOBAHHYIO MATPHILY INITAHUPOBAHUS SKCIIEPUMEHTA,

2) paccuutaTh KOX(PPHUIUEHTH YpAaBHEHUS PErPECCUU B KOJUPOBAHHOH (opme;
3) IpoBEpPUTH aJIEKBATHOCTh MOJICJIM HA OCHOBAaHUU AYOJIMPOBAHUS OIIBITOB;

4) oLleHUTh 3HAUMMOCTb KO3()(ULIMEHTOB YPaBHEHHUS C JOBEPUTEIIbHON BEPOSITHOCTBIO 95%.



BOl'[pOCLI AJIsI IPOBEACHUSA 3a4eTa:

1. [ToHATHE HAYyYHOTO 3HAHUA.

2. Merto/pl, HMCHOJb3yeMblE Ha TEOPETUYECKOM U SMIIMPUYECKOM YPOBHE
HCCIIEIOBAHUSL.

3. Teopusi sKcriepuMeHTa M €€ COCTaBHbIE YacTU: MOJIEJIMPOBAHUE, TEOPHUS
TJTAHUPOBAHUS SKCIIEpUMEHTa, 00pabOTKa pe3ysIbTaTOB.

4. MopenupoBanie B HAy4HBIX HCCIEIOBAHUAX; MOHITHE MOJEIH; BUIBI
MOJEIUPOBAHUS.

o. [TonsTre 0600meHHO# epemenHol. Kputepun nomodus. [Ipencrasieane
pe3yabTaTOB SKCIIEPUMEHTA B KPUTEPHAIBLHON (opMme.

6. [TepBas Teopema nogo6us (teopema Herotona-beprpana).

7. Bropas teopema nonobus (m-Teopema).

8. Tperbs Teopema nogoOusi.

9. OmnpeneneHne KpuTepueB TOMOOMS 1O W3BECTHBIM  ypaBHEHUSM
¢uznueckoro npouecca. MeTo1 HUHTErpajbHBIX aHAJIOTOB.

10. [IpaBuna npeoOGpa3oBaHUst KpUTEPUEB MOAO0OHSL.

11. Onpenenenre KpUTEpUEB MOJA0OMS MO CIHUCKY CYIIECTBEHHBIX BEIMYUH
M3y4aeMoro (pu3mdeckoro mporecca. AHanu3 pa3mepHocteir. Metoa Panest.

12. Enunauns! usmepenus u pazmMepHocTy gusndeckux BennuuH. Cucrema CU.
[TepBUYHbBIC M BTOPHYHBIC BETUIHHBI.

13. OmnpenenurtenbHble ypaBHEHUS W (OPMYIBI pPa3MEpHOCTEH BTOPHYHBIX
BesuKH cuctemsl CH.

14, DKCnepuMeHT B (DaKTOphI AKCIIEpUMEHTa (HEU3MEHHBIC, BapbUpPyeMbIe U
cinydaitaeie). OyHKIMA 11e711. BOCIpon3BOMMOCTh SKCIIEPUMEHTA.

15. VYpouu dakropa. dakrtopHoe mnpocTpaHCTBO. [IOBEPXHOCTH OTKIIHKA.
OnHodakTopHble W MHOTO(AKTOPHBIE SKCHEpPUMEHTHL. [laCCUBHBI W aKTUBHBIN
9KCIEPUMEHT.

16. 3amaun, penraemMble C MOMOUIBIO SKCIIEPUMEHTA: WHTEPIOSIIMOHHBIE U
sKcTpeMalnbHbie. TpeboBaHus, MpeabsBIsieMble K (hakTopam U (PyHKIIUU 1IEIH.

17. Cnyuvaiinple  BenuuuHbl. DyHkiuu  pacnpeneneHus. Ilapamerpsr
pacnpesiesieHus CIIy4aiiHbIX BEJTUYHH.

18. CratucTtuueckue COBOKYITHOCTH. CranpapTtHoe HOpMAaJIbHOE

pacrpenenenue. PenieHre 0CHOBHBIX 3a71a4 MaTEMaTUYECKON CTaTUCTUKH.
19. Kpurepuii @umepa.

20. Pacnpenenenne CteroieHTa.

21. Pacnpenenenue [lupcona.

22. Kpurepuii Koxpena

23. [IpoBepka BEIOOPKH Ha IMOI03PUTEIHHOCTD.

24, [Tonusriii pakTopHeIi 3kcnepumenT. Konupoanue dakropos. [loctpoeHue
wiaHoB tumna 2", Matpuiia ianupoBanus [1DD 2",

25. OcHoBHble cBolicTBa MaTpuibl 11D,

26. Brruncnenue koagpouimentos perpeccun B [1D3.

217. [IpoBepka anexBatHOCTH MOAenel [IDD.

28. OproroHanabHOE LEHTPAIbHOE KOMITO3UIIMOHHOE TutaHupoBanue (OLIKII).
Martpuna mranupoBanust OLIKII. OcHoBHbIe cBolicTBa. O6paboTka pe3ynabTatoB OLIKII.

29. PoTtotabenbHoe IeHTpalibHOE KOMITO3UIIMOHHOE TanupoBanue (PLIKII).

30. JpoOuslii pakTopHbIi sKcniepumenT (LID3).

31. [MnanupoBaHue SKCTPEMATHHOTO AKCIIEPUMEHTA.

32. CHUMIIEKCHBIN METO/I.

33. Metoa HaMMEHBIITUX KBAJPATOB.

34. VYpaBuenue perpeccuu. OmnpeneneHue Kod(pPUIHUEHTOB perpeccuu

N-(hakTOpHOTO IKCIIEPUMEHTA.



35. Perpeccuonnsiii ananu3. IIpoBepka KOX(QQHUIMEHTOB perpeccud Ha
3HAaYHMOCTb.

36.  IIpoBepka afeKBaTHOCTH MOJIEIH.

37. OueHka  mpeAcKazaTelbHBIX ~ CBOWCTB ~ ypPaBHEHUSI  PErPECCHUH.
JlucniepCUOHHBIN aHaAIU3.



NPUNOXEHMUE 2

MPUJIOKEHHUE 2
(o0s3aTenbHOE)

a) OLICHOYHBIC CpEeACTBA AJIs1 IIPOBECACHUA l'lpOMe)KyTO‘lHOﬁ arreCcranmmu

Kon HNHaukaTop JOCTHXKEHUS

O1ieHOYHbBIC cpeactBa
HWHAWKATOpa KOMIICTCHIIMHU

IK-1: CnocobeH y4acTBOBAaTh B IJIAHMPOBAHUH, NOATOTOBKE U BBHINOJHEHUM TUIOBBIX IKCIIEPUMEHTAJIBHBIX HCCIeA0BAHMIA 110 3aJaHHON MeTOUKe 1 00padaTbIBaTh
pe3yJbTaThl IKCIIEPUMEHTOB

1IK-1.1 Paspabamvieaem nian Bonpocut onsa koncnekmuposanus
meponpusmuil no nosviutenuro | 39. Uto Takoe Hayka? Ha kakue pa3ernsl moapa3iesisieTes COBpeMeHHas Hayka?
HaoedlcHocmu u 40. Yem xapakTepu3yeTcsi Hay4qHOE HCCleloBaHUE?
IKOHOMUUHOCTU pabOmbl 41. OOuenornyeckre, TeOpeTHIECKUe M SMITUPUUECKUE METO/IBI TO3HAHMSI.
INEKMPOMEXHUYECKO20 42. Yro Takoe skcriepuMenT? Kakre ocOOSHHOCTH MPUCYIIN IKCIIEPUMEHTY?
0b6opydosanusi 43. Tlepeuncnute cTau OCYILECTBICHUS SKCTiepuMeHTa. Kakue BUJbI 9KCIIEPHMEHTOB CYIIECTBYIOT?

44. Yrto Takoe MOIETUPOBAHUE?

45. Yro moHMMaeTcs 1O/ OPUTHHAJIOM 1 MozieNibio? Ha30BHTe yCIOBHS CYIIECTBOBAHHS MOJIEIHL.

46. Yro takoe nonodue. Buasl monodus.

47. Kakwe 32124y pemaeT Teopust oHo0Hs?

48. Yro Takoe KpuTepHi mogodus?

49. Buapl GakTOpOB B SKCIIEPUMEHTE.

50. Cxema skcriepuMeHTa («YEPHBIN SIIIHK» ).

51. Yem oTiHuaroTCA MHTEPIOIALHMOHHBINA U ONTUMU3AUOHHBIN 3KCIIEpUMEHT?

52. Kakue TpeOoBaHUs NPEAbSBISIOTCS K (YHKIUU e U pakropam?

53. Yrto Ha3bIBaeTcs cly4aiiHbIM (PAaKTOPOM B dKCIIEpUMEHTE?

54. Kaxk npu 00paboTKe SKCIepUMEHTAIBHBIX TaHHBIX UCTIONb3yeTcs Kpurepuit CThiogeHTa?

55. Kak orieHrBaeTcsi OTHOPOTHOCTH TUCTIEPCHUI PE3YIIFTATOB OIBITOB?

56. Kakoii KpuTepHii HCIONB3yeTCs 1L BBIBICHUS OIIMOOK B pe3yJabTaTax dKcIepuMeHTa?

57. Ha ocHOBe Kakoil OLIGHKH MOXXHO CYIHTh O BIMSHHM H3MEHHBIIUXCS YCJIOBHH IPOBEICHHUS OIBITOB HA PE3YIbTAaThI
SKcrepuMenTa’?

58. Kak ucrnonb3yercsi METO/I HAUMEHBIINX KBAAPATOB JJIs ONpeeieH s KOI(GPHUIIMEHTOB PErPEeCCHOHHOrO ypaBHEHNU?

59. Kak cocrapisiercs miaH oaHO()AKTOPHOrO SKCIIEpUMEHTa?

60. Uro Takoe aJeKBaTHOCTh PETPECCHOHHOTO YpaBHEHHS M KaK OHA OLICHUBACTCS?

61. Meroa HAMMEHBIIKMX KBAIPAaTOB B MATPUIHOM (hopme.

62. Kak onpenennuts k03 HUIMEHTHI PErpecCHOHHOIO YPaBHEHUS UCTIONB3Ysl MATPHYHYIO (OpMY 3alMCH METOa HaUMEHBIIINX
KBaJIpaToB?




63. Uro Takoe CHMMETPUYHOCTH IUIAHA dKCIIepUMEHTa?

64. Uro Takoe OPTOrOHAJIBHOCTH IUTaHA YKCIIEPUMEHTA?

65. AJIrOpUTM COCTaBIJICHHUS TUIAHA TTOJHOTO (HAKTOPHOIO SKCIIEPUMEHTA THIA 2N MPH JF000M YHcie (HaKTOpOB.

66. OOwIHMil BU perpecCHOHHOrO ypaBHEHHs, MOTYYSHHOTO 110 TUIAHY MTOJTHOTO (JaKTOPHOro KCIEPUMEHTA TUIIA 2n.
67. Kakoe perpeccoHHOE ypaBHEHHE CUNTAETCS PaOOTOCTIOCOOHBIM?

68. UYto Takoe ApoOHBIN (AaKTOPHBIN KCIIEPUMEHT?

69. B kakoM cirydae 1menecooOpa3HO MPUMEHSTh TUIAHBI IPOOHOT0 (haKTOPHOTO SKCIIEpUMEHTa?

70. Kak cocraBisercs mwiaH IpoOHOro (hakTopHOro 3KCIepuMeHTa?

71. Kak onpenenuts K03(GHUINEHTH PErPECCHOHHOI0 YpaBHEHUSI HA OCHOBE IUTaHa APOOHOTr0 (JaKTOPHOTO IKCIIEpUMEHTA?
72. YTto0 Takoe reHepHPYIOIIee COOTHOIICHUE?

73. Kakwue k03 PUIIHEHTHI pErPECCHOHHOTO YPAaBHEHHS CUUTAIOTCS 3HAUUMBIMHU?

74. Kak OlEHUTD a/IeKBaTHOCTh PErPECCUOHHOrO YpaBHEHHs?

75. Kak cocTaBUTh OPTOrOHAIBHBIN IEHTPATBHBIA KOMITO3UIIMOHHBIHN MJIaH BTOPOro MOpsiaKa?

76. Yto Ttakoe «3BE3AHBIC TOYKW» OPTOrOHAJIBHOI'O HEHTPAJIBHOT'O KOMITO3UITMOHHOTO IJIaHa BTOPOI'O MOpsJiKa U KakK HaWTH
ux KOOpZ[I/IHaTH?

Ipaxkmuueckue 3a0anus
1. Haiitu kpuTepuu mo00ust AJIs1 ONpeesICHIs TApaMETPOB MOJIEH TypOoreHepaTopa co CIeAYIONINME XapaKTePHCTHKAMH:
U =20«kB;

HOM

P.. =320 MBrT;
I, =10,2 KA;

R, e =0,0013 Om;
J=75T1-M%

m =257 1.

Havanbnble ycinoBus b =1c 0, =3141/c .

2. Paccuurtath qucnepcuio eUHAYHOTO s (v,) u cpeanero s (¥) pe3ynbraTa 1o 9 MOBTOPHOCTSIM OMBITa

k 1 2 3 4 5 6 7 8 9
Uy, kB 35 36 37 40 36 39 35 38 37

3. B TabmuIie npuBeIeHb! Pe3yIbTaThl 3aMepa HAMPSKEHUs, Y TATOHHBIM 3HAUeHHEM KOTOpOro seiserca U=35 xB. Haiitu
TUCTIEPCHIO eIMHNIHOTO Sa(yk) U CPEIHETO 52(37) pe3ynbTaTa.

k 1 2 3 4 5 6 7 8
Uk, kB 36,9 | 372 | 384 | 392 | 368 | 374 | 338 | 390

4. Jns Be1OOpky n3 3anauu Ne3 onpenenuTs T0BEPUTEIbHBI HHTEPBa TeHEPaTbHOr0 MaTeMAaTHIECKOI0 OXKHIAHHS 1
JWCTIEPCUH C BEPOSTHOCTHIO 90%.




5. PaccunraTh OIEHKH AUCIIEPCUH €TUHUYHOTIO U cpeqHero pe3ynbrara. it Beidbopku I mpoBeputs ¢ BepositHOCTHIO 0,95 paBHO
7Y FeHepaIbHOe MaTeMaTUUeCKOe OXKHUaHue 3HaueHuto X (uucio OykB B pamuauu x 10). JIns Be16opku 11 moBeputh runoresy o
paBeHCTBe TeHepaibHol auctiepcun Y (BennunHy Y MPUHSTH paBHOM HOMEpy KOMIBbIOTEPa, 3a KOTOpbIM BEI paboTaere).

k 1121345 6| 78] 9]10]11]12)13)]14]15]16
ya | 120 115]122]117|119|125|121|124|117|118| — | — | — | — | —| —
Yin | 251281323130 27| 2629|3230 26| 29| 28| 2930|332
yian| 120 125] 130] 115] 120| 110| 140 130] 135| 125| 120| 115| 135| 125| —| —
Yav| 68 | 72| 73169 | 70| 72| 71|69 72| 74736968 —|—|—

6. OueHHTH ¢ BEpOSTHOCTHIO 95% OHOPOIHBI JIN TUCIEPCHH.
u 1 2 3 4 5 6
S*(Yku), B 240 140 180 212 80 150
fu 24 12 10 8 16 30

7. Onpenenuth ¢ HaaeKHOCTBIO p=0,95 HeT M B IPEACTaBICHHBIX AKCIIEPUMEHTAJIbHBIX JITAHHBIX IPYObIX omrbok. [Tocie
UCKJIIOUEHHS] BO3MOXHBIX OIIMOOK MOJYYUTh OLIEHKH MaTeMaTHUeCKOr0 OXKHMJIAHUS M AUCTIEPCUH ISl KXKI0U BHIOOPKH.

ulk 1 2 3 4 5 6 7 8 9 | 10 11| 12

I | yu, BT 39637,2|384|392(386|374(388| — | —| —|—| —

1| yxu, BT 120 | 80 | 115| 125 130 | 115| 120 | 130|125 — | —| —

| yian, BT 100 | 28 | 105| 50 | 95 | 100 | 110 | 105| 100 | 110| 95| 100

8. OmnpenenuTh YMCI0 MOBTOPHOCTEH OMBITa IS ITOITYYEHHs JOBEPUTEIbHON OIMOKH, PAaBHOM 8()7)=2%, ecin S?(yi)=8,2;
f=1200.

9. [late 3aKimoveHre 0 BO3MOKHOM MPEUMYIIECTBE OHOr0 KOMMYTAIIMOHHOTO aIllapaTa Iepel IPYruM o TOKY
3JIEKTPOANHAMHUYECKOW CTOMKOCTH HA OCHOBE CIEAYIOUIMX PE3YJIbTATOB HUCIBITAHUN

k 1 2 3 4 5 6 7 8 9 10

ki, KA 88 | 92 | 89 | 93 | 90 | 91 | 90 | 88 | 90 | —




ki, KA 93 | 92 | 89 | 94 | 95 | 95 | 94 | 98 | 96 | 95

17. Tloctpouts mnan [1OD 2" B 6e3pazMepHOM BHIpaKEHUH U B HATYPAJILHOW Pa3MEpHOCTH (haKTOPOB TI0 CIEAYIOIUM
rnapameTpam:

Xo =38kB; X, =24 %; X35 = 0,6 M; X,y =500 06/Mum;
M =06xB; A,=4%; A;=0,15M;L, =50 00/MuH.

18. [To nocTpoeHHOMY B TpeABIIYIIEH 3a1a4e IIaHy BBITIOHEHA CEPUs OMBITOB. Pe3ybTaThl MpeCTaBICHEI B Ta0I. PaccunTath
K03(DQUIIUCHTHI PETPECCHOHHOTO YPABHEHUSL.

ITo pesynbratam I1DD 24 MOKHO MOMYYHUTH PErPECCHOHHOE YPABHEHHE CIIENYIOMIErO BUA:
y = bO + blxl +b2X2 + b3x3 + b4X4 +b12X1X2 +b13xlx3 + b14xlx4 + b23x2x3 +b24X2X4 +
+b34X3X4 + b123X1X2 X3 + b124X1X2X4 + b234X2X3X4 + b134X1X3X4 + b1234X1X2X3X4 .

Pe3ynbTratel oKkcriepumMeHTa

u Yiu Yau Y3u Yau
1 46,5 45,5 46,6 45,5
2 61 63,3 62,5 61,6
3 67,7 67 64 65,7
4 64,1 63,7 65,1 63,6
5 53,4 53,3 53,6 52,6
6 70,2 68,9 68,9 70
I 71,3 69,1 68,6 69,1
8 91,7 88,8 90 88,6
9 71,6 70,1 70,4 69,8
10 84,9 85,8 85,8 86,4
11 88,8 89 89,2 89,7
12 107,3 105,7 106 104,4
13 77,9 78,3 78,9 78,4
14 98,7 94,4 94,5 93,7
15 93,3 93,5 93,4 92,1
16 98,2 98,7 98,2 98,8

Konmponwvnaa paboma




Bapuant - 1
3agaya Nel. Tema: «Teopus nogoous»»

HUccnemyercs aneKTpuieckuil GUIbTp JUIsl O4UCTKH Ta30B, KOTOPBIH COMEPIKUT TIPOXOJHOMN KaHaJ B BHje TPYOsI (BbicoTa N,
Ionaas S), yepe3 KOTOPBIH MpoITycKaeTcst 3aAbIMIICHHBIHA T'a3 ¢ a0COMIOTHON MAJIEKTPUIECKON IPOHUIIAeMOCThI0 & . BHyTpH
KaHaJla HaXOJUTCSI CTEP’KHEBOM AJeKTpoA. [1pu MoJKIII0ueHHH BBICOKOTO IIOCTOSTHHOTO HanpspkeHus: U poncxoIuT HOHU3anus
rasa, 9aCTHIIbI 3arps3HEHUI TPUOOPETAIOT 3apsi]l U NPUTATUBAIOTCS K BHYTPEHHEH CTeHKe KaHana. B anexTpuyeckyro nenb
BKJIFOUEHO TOKOOTPaHUYMBAIOIIEE CONPOTHBRIIEHUE R Ha ciryyail mpoOost ra30BOro MpOMEXyTKa.

MapameTpbl HaTYPHOW YCTaHOBKM:

U, =110«B;
R, =10 kOwm;
h, =5m;

S, =60 m°;

g, =10" ®/u.

HauansHple ycnoBus (mapamMeTpsl Ipolecca):

Tpy noaxmouenmn ycranosku B Moment spemern t,(0) =0,1¢ tox i,(0) =0,01 4 usapan Q,(0)=10"° K.

Onpenenuts:

3) kpuTepuu mMOmoOHI METONOM aHAIM3a Pa3MEPHOCTEH ISl CIIEMYIONIEro CIMCKA CYLICCTBEHHBIX BEITHUYHH:
U;i; Rt S; e

4) mapameTpsl MOJIEIH, TOA00HOM HATYpPaIbHON YCTAHOBKE.

3agaua Ne2. Tema: «[IpoBepka cTaATHCTHYECKHUX THIIOTE3)




Nmeercs nBe BEIOOPKU:

k 1 2 3 4 5 6 7 8 9 10 | 11 | 12 13 14

X |12,5(11,210,3| 9,0 |10,7| 91 |98 | 98 |11,3|10,5| 9,6 | 83 |10,6 |10,1

Xx |17,2| 96 |10,1|10,8| 88 | 88 | 9,1 |10,6 |12,6|10,7| 7,8 | 9,7 |12,0|114

Heobxonumo:
1) IpoBEpUTH KaXKAyI0 BEIOOPKY Ha HAIMYKE IPYOBIX OMINOOK;
2) mpoBepUTH BEIOOPKU Ha OAHOPOIHOCTh U HAWTH HAWITYUIYIO AUCTIEPCHUIO;

3) OlLlEHUTH TeHepaJbHOE MaT.0XKHUIaHUE ,u(x) C BEpOATHOCTBIO 95%;
4) IPOBEPUTH THIOTE3Y O TOM, TeHepanbHoe MaT.oxnmanne LL(X) paBHO HOMepy BapHaHTa;
5) HallTH TOBEPHUTENBHBIN HHTEPBA TeHEPaIbHON qUCIiepcuu O (x) ¢ BepoaTHOCTHIO 90%;

6) IPOBEPUTH TMIIOTE3Y O TOM, TeHepalibHasl Juctepcus O (x) paBHa HOMEpY BapHUaHTa.

3agaua Ne3. Tema: «Perpeccnmmbn?l AHAJIN3 U IVIAHUPOBAHUE IKCIICPUMEHTOB)

Paccuutarth mapaMeTpsbl MaTeMaTHYEeCKOM MOJIeJIM Ha OCHOBAaHUH Ta6HI/ILII>I SKCTICPUMEHTAJIBHBIX JaHHBIX U OLCHUTDH €€
JOCTOBEPHOCTD.

Ne Baprupyemsie haxTopsl 3HaveHus: PYHKIMU OTKIIHKA
OIlbITa Xo X1 X2 Y1 Y,
1 1 10 15 260 264
2 1 2 15 420 418
3 1 10 5 —40 —44
4 1 2 5 120 124
IJISL DTOTO:

1) MOCTPOHTH KOAUPOBAHHYIO MATPHILy IUTAHUPOBAHHS SKCIIEPUMEHTA,;
2) paccuntaTh KO3 PHUIHUEHTH ypaBHEHHS PETPECCHH B KOAUPOBAHHOH (opme;




3) MOPOBEPUTH a/ICKBATHOCTb MOJCIIN Ha OCHOBAHUN ,Hy6J'II/IpOBaHI/IH OIIBITOB,

4) OUEHUTH 3HAUNMOCTh KO3 (PUIIEHTOB ypaBHEHUSI C IOBEPUTEITBHON BEPOSITHOCTHIO 95%.
Bapuant — 2
3apauya Nel. Tema: «Teopus moxodus»

Hccnemyercs aneKTpuiecKuid GUIIbTp JJ1sl OYMCTKHU Ia30B, KOTOPBIA COMEPIKUT TIPOXOJIHON KaHa B BHE TPYOBI (BbIcOoTa N,
wiomazp S), 4epe3 KOTOPbIi MPOITyCcKaeTcsl 3aIbIMIICHHBIN Ta3 ¢ aOCOIIOTHOM JIMAJIEKTPUYECKOl MTPOHUIIaeMoCThio & . BHyTpH
KaHaJla HaXOJIUTCS CTEPIKHEBOW 3J1eKTpo. [IpH MOAKIIIOUEHHN BBICOKOTO MOCTOSHHOTO HanpsbkeHus: U MporncxoIuT HOHU3anus
ra3a, 4aCTHIIbI 3arps3HEHUI TPUOOPETAIOT 3apsi] U NPUTSATUBAIOTCS K BHYTPEHHEH CTeHKE KaHana. B anexTpuueckyro 1enb
BKJIFOUEHO TOKOOTPaHUUYMBAIOIIEe CONPOTHBIeHNE R Ha cirydail mpoOost ra30BOro MpOMeXyTKa.

R MapameTpbl HAaTYPHOI YCTaHOBKM:
U,=120«B;
R, =20 kOm ;
h,=6m;
S, =60 m*;
g,=10"" D/m.

HauvansHbie ycnoBus (mapamMeTpsl Iporecca):

Ipu noaxmouennu yeranosku B Moment Bpemenn t,(0) =01¢ tox 1,(0)=0,01 4 u3zapan Q, 0) = 107 K.

Onpenenuts:
2) KpUTepHH MOJ00WS METOIOM aHAIN3a PA3MEPHOCTEH TS CICAYIOMIErO CITMCKA CYIIECTBEHHBIX BETHUMH:

U: R:t:;i; h;S.




rapameTphl MOJIENH, TIOJOOHON HAaTypaJIbHOW YCTaHOBKE.

3agauya Ne2. Tema: «IIpoBepka cTATHCTHYECKHUX THIIOTE3)

Nmeetcs 1Be BEIOOPKU:

k 1 2 3 4 5 6 7 8 9 10 | 11 | 12 13 14

X1k 71,6458 |50)|52|23|37/|54|30|46 6,7 |47 |41 47

Xak 6,7 (49|70 55|32 (3835|554 (39|50|55]|51|26]|54

HeobOxonumo:
1) IpoBepUTH KaXKAyr0 BEIOOPKY Ha HAIMYKE TPYOBIX OLIMOOK;
2) npoBepUTh BHIOOPKU Ha OHOPOIHOCTbh U HAWTH HAMITYUILYIO AUCTIEPCHUIO;

3) oLleHUTH TeHepanbHOE MaT.OKUIAHNE ,u(x) C BEpOATHOCTBIO 95%;
4) IPOBEPUTH THIIOTE3Y O TOM, TeHepanbHoe Mat.oxnmanne L(X) pasHO HOMepy BapHaHTa;
5) HallTH TOBEPHUTENBHBIA HHTEPBAI TeHEPATbHON qUCIIEpCUu O (JC) ¢ BepoaTHOCTEIO 90%;

6) IPOBEPUTH TUTIOTE3Y O TOM, IeHepalbHas qucnepcust O (x) paBHa HOMEpY BapHUaHTa.

3amaua Ne3. Tema: «PerpeccHoHHbBII aHATN3 M JIAHMPOBAHHE YKCIIEPHMEHTOB

Paccuurath napaMeTphl MaTeMaTHYIECKOM MOACIIM Ha OCHOBAHUH Ta6HI/IHBI OKCNIEPUMEHTAJIBHBIX JaHHBIX U OLEHUTH €€
JOCTOBEPHOCTB.

No Bapwupyemsbie paxktopsl 3naueHust QyHKIMH OTKIMKA
OITBITA Xo X1 X2 Y1 Y2

1 1 16 6 127 129

2 1 4 6 79 75




95
47

91
45

JJIs1 3TOT'O:

l) IMOCTPOUTH KOAUPOBAHHYIO MAaTPpHUIy INITAHUPOBAHUA SKCIICPUMCEHTA,

2) paccuuTtath KO3(QPUIMESHTH! YpaBHEHHS PErPECcCHUH B KOJUPOBAHHON (opMe;
3) IpOBEPUTH aIeKBAaTHOCTH MOIEIM HA OCHOBaHMH JTyOJMPOBAHHS OIIBITOB;

4) OUEHUTH 3HAYUMOCTh KO3 (PUIIEHTOB ypaBHEHUS C IOBEPUTEITBHON BEPOSITHOCTHIO 95%.

3anauya Nel. Tema: «Teopus moxodus»

Hccnemyercst 35IeKTpruuecKuil GUIBTp AJIs OYMCTKH Ta30B, KOTOPBIN COMEPKHUT MPOXOAHOM KaHaN B Bue TpyObI (BbicoTa h,
wionazap S), yepe3 KOTOPbIi MPOIyCKAeTCsl 3aIbIMIICHHBIN Ta3 ¢ a0COTIOTHOM JIMAIEKTPUYECKOI TPOHUIIaeMOoCThI0 & . BHyTpH
KaHaJia HaXOIUTCS CTEPIKHEBOU 3J1eKTpo1. IIpu MOAKIIOYEHNH BBICOKOTO MMOCTOSIHHOTO HanpshkeHuss U IpOUCXOauT HOHU3AITHS
rasa, YaCTHIIbI 3arps3HEHHI PHOOPETAIOT 3apsi/] ¥ IPUTATUBAIOTCS K BHYTPEHHEH CTeHKe KaHana. B anexTpuueckyro 1enb
BKJIFOUEHO TOKOOTPaHUYHUBAIOIIEe COMPOTHBIeHUE R Ha ciryyai mpoOost ra30BOro MpoMexyTKa.

HauvansHbie ycnoBus (TrapamMeTpsl Iporecca):

Bapnanr — 3

MapameTpbl HaTYPHOW YCTaHOBKM:

U, =100«B;
R, =5x0m ;
h,=4wm;

S, =60 m*;

g, =10"" @/u .




IIpy NIOAKITIOYCHNH YCTAHOBKH B MOMEHT BpeMenn {, (0)=01c¢ Tox iH (0)=0,014 wuszapan Q, 0)= 107 K.

Onpenenuts:
3) KkpuTepHH IOZOOHS METOIOM aHAIN3A Pa3MEPHOCTEH ISl CIIEYIONIEro CIHCKA CYIICCTBEHHBIX BEIMYHH:

i; R;t;Q; S5 h.
4) mapameTpsl MOJEIH, MOA0OHOM HATYpaIbHON YCTAHOBKE.
3anauya Ne2. Tema: «IIpoBepka cTATHCTHYECKUX THIIOTE3)»

Wmeercs nBe BHIOOPKHU:

k 1 2 3 4 5 6 7 8 9 10 | 11 | 12 13 14

X |222,4|220,7|223,8|237,3|235,4|215,6|223,0(217,1|216,8|228,0|227,0/200,1|221,7|206,7

Xk |207,5|215,1|218,1|218,8|209,4|241,6|218,0(224,7|231,2|228,3|213,6/214,8|236,8|222,9

Heob6xommnmo:
1) IpoBEpUTH KaXKIyI0 BEIOOPKY Ha HAIMYKE FPYOBIX OLIMOOK;
2) mpoBepHUTh BEIOOPKU Ha OMHOPOAHOCTH M HAWTH HAWTYUIIYIO TUCTIEPCHIO;

3) oLleHUTH TeHEepaNTbHOE MaT.OKUIAHNE ,u(x) C BEpOATHOCTHIO 95%;
4) IPOBEPUTH THIIOTE3Y O TOM, TeHepanbHoe Mat.oxnmanre L(X) pasHO HOMepy BapHaHTa;
5) HallTH TOBEPHUTENBHBIN HHTEPBAII TeHEPATbHON qUCIIEpCUU O (x) ¢ BepoaTHOCTEIO 90%;

6) IPOBEPUTH TUTIOTE3Y O TOM, I€HepalbHas qucnepcus O (x) paBHa HOMEpY BapHaHTa.

3amaua Ne3. Tema: «PerpeccHoHHbIi aHATU3 M JIAHMPOBAHHE YKCIIEPHMEHTOB

Paccuurarth nmapaMeTphl MaTEeMaTHISCKOM MOACIIH Ha OCHOBAHUU Ta6HI/II_ILI OKCNIEPUMEHTAJIBHBIX JaHHBIX U OLEHUTH €€
JOCTOBEPHOCTB.

| Ne | Bapsupyemsie hakTopsl 3HavyeHus: QYyHKLIUU OTKIHKA




OIIbITA Xo X1 X2 Y1 A
1 1 25 14 240 238
2 1 15 14 160 158
3 1 25 6 224 220
4 1 15 6 144 146

JUISL 3TOTO:

1) mocTponTh KOAMPOBAHHYIO MaTPUILY TUIAHUPOBAHUS SKCIIEPUMEHTA;

2) paccyuTath KO3(QQUIMEHTH YpaBHEHHS PErPECCUH B KOJUPOBAHHON (hopMe;
3) IpOBEPUTH aIeKBAaTHOCTh MOJIEIM HA OCHOBaHUH JTyOJIHMPOBaHHS OIIBITOB;

4) OUEHUTH 3HAYUMOCTb KOA(P(PUIIMEHTOB YpaBHEHUs C IOBEPUTEITBHON BEPOSITHOCTHIO 95%.

Bonpocwt onsa nposedenusn 3auema

38. IloHsATHE HAYYHOTO 3HAHHMSI.

39. Mertonpl, HCHONB3yeMble Ha TEOPETHIECKOM M SMIIMPHYECKOM YPOBHE HCCIIEIOBAHMA.

40. Teopus 3KCIIepUMEHTa 1 €€ COCTaBHbIE YacTH: MOACIMPOBAHKE, TEOPHS IUTAHUPOBAHMUS SKCIIEpHMEHTa, 00paboTKa pe3yabTaToB.
41. MogenupoBaHue B HAy4HbBIX UCCIIEAOBAHUSX; IIOHATHE MOAEIH; BUIbI MOZEIUPOBAHMUS.

42. Tlousitue 00001IeHHOM nepeMenHoi. Kputepuu nonodusi. [Ipencrasiienne pe3ynbTaToB SKCIIEPUMEHTA B KPUTEPHATIBHON
¢dopme.

43. Tlepsas Teopema nojobus (teopema Hororona-beprpana).

44. Bropas Teopema moaobus (n-teopema).

45. Tpetbs TeopeMa MOIOOHSI.

46. OrmpeneneHue KpUTEpUEB NONOOUS 110 U3BECTHBIM YpaBHEHHAM (U3NUECKOro mporiecca. MeTo HHTerpalbHbBIX aHAIOIOB.
47. TlpaBuna npeoOpa3oBaHuUsi KDUTEPUEB MOAOOUSL.

48. OmnpeneneHre KpUTEPUEB MTOO00HS MO CIIUCKY CYIIECTBEHHBIX BEIMYMH U3y4aeMoro M3M4ecKoro mnporecca. AHaIu3
pa3mepHocTeil. Meron Panest.

49. EnuHuie! u3MepeHus 1 pasMepHocTd ¢usndeckux BennauH. Cucrema CU. TlepBudHbIe U BTOPUYHBIE BETHYHHEL

50. OmpenenurenbHble YpaBHEHHUS U GOPMYIIBI pa3MEPHOCTEH BTOPHYHBIX BEMMYHH crcTeMbl CU.

51. DxcnepuMeHT U (haKTOpHI SKCIIEpUMEHTa (HEM3MEHHBIE, BApBHPYEMBIE U CTydaiHbIe). OYHKIH nen. Bocnpon3BoaguMocCTh
9KCIIEPHUMEHTA.

52. Yposuu (akropa. akropHoe nmpoctpancTBO. [loBepxHOCTh oTKIHKA. OTHOPAKTOPHBIE U MHOTO()aKTOPHBIC
3KCIepUMEHTHI. I1acCUBHBIN 1 aKTUBHBIN HKCIIEPUMEHT.

53. 3azmaum, penraemMple ¢ IOMOLIBIO SKCIIEPUMEHTA: HHTEPIIOSIIIMOHHbIEC H SKCTpeMalibHbIe. TpeOoBaHus, IPEABIBIsIEMBIE K
(hakTopam u (HYHKITUH LIENH.

54. Cnyuaiiabie Benmuuabl. DyHKIMU pacnpeneneHus. [lapaMeTpsl pacipeneieHus CTy9aiHbIX BETMINH.




55.

CraTuCTHUYECKHUE COBOKYITHOCTH. CTaH,HapTHOC HOpMaJIbHOE paclpeaCiiCHUEC. Pemrenrne ocHOBHEIX 3aaa4d MaTeMaTHIeCKOM

CTaTHCTUKU.

56.
57.
58.
59.
60.
61.

2",

62.
63.
64.
65.

Kputepuii @umepa.

Pacnpenenenue CteroneHra.

Pacnpenenenne Iupcona.

Kputepuii Koxpena

[IpoBepka BEIOOPKH HA MOAO3PUTEITHHOCTD.

[Nonueiit paxropuslii sxcriepumenT. Koguposanue dakropos. [Toctpoenne manos tuna 2". Martpuna ruianuposanust [1OD

OcHoBHBI€ cBOMCTBa MaTpulls! IO,

Beruncienue koapunnento perpeccun B [1D3.

IIpoBepka anexBaTHOCTH Mozene [1D3.

OpToroHansHoe HeHTpaabHOoe Komno3uionHoe mannposanue (OLIKIT). Matpuna mianuposanus OLIKII. OcHoBHbIE

cBoricTBa. Ob6padoTka pe3yiabratoB OLKII.

66.
67.
68.
69.
70.
71.
72.
73.
74.

PororabensHoe neHTpaIbHOE KOoMIO3UIIMOHHOE MtanupoBanue (PLIKIT).

JpobHsiii GaxropHsiii axcriepumenT (JDD).

[TnaHupoBaHUE HKCTPEMAIILHOTO IKCIIEPUMEHTA.

CHUMILIEKCHBIN METOI.

MCTOJI HaMMCHBIINX KBaJApaTOB.

VYpasuenue perpeccun. Onpenenenue koddhuipenToB perpeccun N-pakTOpHOro SKCIIEPUMEHTA.
Perpeccuonnsiii ananu3. [IpoBepka k03(h(HULMEHTOB perpecciy Ha 3HAYUMOCTb.

IIpoBepka afekBaTHOCTH MOJEIIH.

OreHKa npecKa3aTeIbHBIX CBOWCTB YpaBHEHUSI perpeccud. JIMcrepCHOHHBIN aHaIH3.




6) HOpﬂ)IOK NMpPpOBECACHUSA HpOMe)KyTO‘lHOﬁ aTTeCTallud, MOKa3aTeJIu U KPUTECPUH
OICHUBaAHUA:

HpOMC)KyTO‘IHaﬂ arrecranusa 110 JUCHUIIIIMHE «BBG[[CHI/IC B TCOPHUIO DJSKCICPUMCHTA»
BKJTIOYAET TEOPETUUECKUE BOIIPOCHI, IIO3BOJIAIONINE OIIEHUTh YPOBEHb YCBOCHHSI 00Yy4YaIOIIUMUCS
3HaHHﬁ, H INPAKTUYCCKUEC 3aJIaHU A, BBIABIAIOIINC CCI)OpMI/IpOBaHHOCTI) KOMHCTCHHHﬁ, MMPOBOAUTCHA
B (hopme 3aueTa.

3ayer 1Mo JNAaHHOW AWMCHUIUIMHE MPOBOIUTCS B YCTHOW (opMe IO HWHIUBUAYaTbHBIM
3aJJaHUsIM, KOTOPBIE BKIIOYAIOT B Ce0s1 2 TEOPETUIECKUX BOTIPOCA.

Kpurtepun oueHku:

—«3a4YTEHO» — CTYJECHT JOJDKEH 3HAaTh MAaTEMaTUYECKUI almapaTr TEOPUU BEPOATHOCTEN U
MAaT€MAaTHYE€CKOW CTAaTUCTUKH, METOJAbl IUIAHMPOBAHUS SKCIIEPUMEHTAIBHBIX HCCIEIOBAHUN WU
YMEThb UX PUMEHSATH B PEIICHUHY KOHKPETHOW 3a/1a4u;

—«He 3a4TEeHO0» — CTYJCHT HE MOJKET IT0Ka3aTh 3HaHUS HA YPOBHE BOCIIPOU3BE/ICHUS U
00BsICHEHUS HHPOPMAINH, HE MOXKET M0Ka3aTh UHTEIJIEKTyalbHble HABBIKU PELIEHUS IPOCTHIX

3aaa4.






MNPUJIOKEHUE 3
MeTtoauyeckue yKa3aHus VIS CTYJAEHTOB

1. Anezopumm onpedenenus Kpumepueg no00OUA MEMOOOM UHMESPATILHBIX AHAI0208
PaccMoTpuM B KadecTBe IpHMepa MEepPeXOHbIN Mpolecc u3MeHeHus Toka I(f) B aneKTprueckoi
nenu (puc. 2.4), 00pa30BaHHON TOCJIEIOBATEIBHBIM COSAMHCHHEM aKTHBHOTO COIPOTHUBICHUS
R =40 Om, wnayktuBHOocTH L =20TH m emkxoctu C = 0,5 Mk®D, KOTOpbIC TOIKIIOYCHBI K
MICTOYHMKY TIOCTOSHHOro Hampsikenus U =100 B. Hauansnble ycnosus: t=1c, Q =2-10° K,
®=2 pan/c.

K R
3;
—_u
C L
mm

Jlia ompeneneHus KpUTEpUEB MOAOOMS W pacueTa HapaMeTpoOB MOJENH paccMaTpuBaeMOro
KOJe0aTeNbHOIO KOHTYypa HCIIOJIb3YS METOJ HMHTErPajJbHBIX aHAJIOTOB IEJIecO00pa3Ho
MPUAECPKUBATHCS CIEAYIONIEN OCIEI0BATEIbHOCTH IEHCTBHM:
1. 3anucaTe ypaBHEHHE, OMMCHIBAOIIIEE MTEPEXOTHBIN MPOIECC:

d’Q _dQ 1 .
L—+R—+=0Q=U,sinwt.
a2 N e
2. OmyCTUTh CUMBOJIBI CBSI3H (+, —, =) MEXIY WICHAMH YPaBHEHUS:
d’Q dQ 1 .
=L—;0,=R—;0;,=—0Q; 9, =U,sinot.
¢, a2 P, at ?3 c Q; 0,4 0

3. UckmiounTh M3 TMOJYYEHHBIX BbIpOKEHUH HeoqHOponaHble (yHKiuu. K HeoIHOpOAHBIM
OTHOCATCS (YHKIIMM CYMMBI U Pa3HOCTH, JIoTapupMUYECKHe, TPUTOHOMETPHUYECKHE U
MoKa3areabHble (DYHKIIUH.

B nosydeHHBIX B 11.3 BRIp@KEHHSIX COACPIKUTCS HeoaHOpoaHas (yHKIwms Sinmt. Mckmounm eé u3
BLIDQKEHUS (4 3AMEHUB 9Ty (YHKIHMIO €€ MHTErpadbHbIM aHAJIOTOM @ 4. ApryMeHT
HEOJHOPOAHOM (PYHKIIMH 3aMHIleM KaK JOTOTHUTEIbHBIA KpUTepUi o 100us.

* .
¢4 =Ug; 1, =sinot.

4.Bo Bcex TMONYyYeHHBIX BBIPDAKEHHSIX ONYCTUTh CHUMBOJBI  AuddepeHuupoBanms,
UHTETPUPOBAHUS U JIpyTHe OJHOPOJAHBbIE (YHKLIMH, 3aMEHUB HX MPOCTHIMH CTETIEHHBIMHU

GbyHKISIMU

5. Pazgenuts MOJIYYCHHBIC (I)YHKI_II/II/I Ha OIWH M3 YJICHOB YpPAaBHCHHA U 3allUCaTb KPUTCPUU
HO,Z[O6I/I$I B BUJIC 663p8.3MCpHBIX CTCIICHHBIX KOMIIJICKCOB:



*

* *

55> Ty ;g = .
04 Ut Py Ut Py U,C

L

JIOTIONMHUTE  TOJIYyYEHHYI0 CHCTEMY OCHOBHBIX KPUTEPHEB TOJIOOUS JOMOJHHUTEIHHBIM,
MOJIYYEHHOM B TI. 3.

T, =sint.

6. BerarciuTh BEIMYUHBI MACIITA0HBIX KO3()PHUIIHEHTOB:

-5
. LQ2=20 2 12 _ 4107
Ut?  100-1
-5
nZ:RQ=4021(2) 8107
Ut  100-1
-5
. Q 210 o4

“UC  100-0,5:10°
Ty =ot=2-1=2.

7.3agaauM  mapameTpbel Mojenu. Yucio mapaMeTpoB MOJENIH, KOTOPBIE MOXHO 3aJaTh
MIPOU3BOJILHO, OTIPEACIISCTCS YUCIIOM CTETICHEH CBOOOIBI:

f=n-m,

rje N — oO1iee YUCIIo MepeMEeHHbIX, XapaKTePU3YIOIINX UCCIIEyeMbIil mpoliecc;

M — YUCJI0 KPUTEPUEB MOA00HS.

PaccmarpuBaemblii B mpuMepe Tpoliecc OMHUChIBaeTcs M =7 mepeMeHHbIMH. B 1.6 Obutn
onpezeneHsl N = 4 kputepus noxodus. Toraa yncno creneHeil cBOOOIbI MOJTYUUTCS:

f=7-4=3.
T.e. 3 mapamerpa Mozenu MOTyT ObITh OIpENENIeHbl IMPOU3BOJIBHO, a OCTaJbHBIC HYKHO

ONpCACIINTE C IOMOIIBIO KPUTCPUCB HO,I[O6I/I$I.
HpI/IMeM CJICAyromue rnapameTpbl MOJCIIN:

Uy =220B;C,, =10°®; L, =2 T

9. 3Has KpUTCpUHU HOI[O6I/I$I U 11apaMCTpbl MOJACIIN, IIPUHATBIC B II. 8, OIIpCACIINM OCTAJIbHBIC
nmapaMeTpbl MOIACIIHN.



v = Uy Cy = 0,4-10-10° = 41078 Ko

-8
Ly Qu ‘/2410 =0,045¢
Uyr, V10-4.10°
_ mUyty _8-107°-10-0,045
R = Qu 4-10°

=90 Om

2. Anzopumm onpeodenenusn Kpumepues no0ooOUs MenmoooM aHANU3A PA3ZMEPHOCH ell
Bo1siBUTH apaMeTphl, XapakTepU3yIOLIUe paccMaTpUBaeMblid IPOLIECC

f(i,t,R,L,C,u,0)=0; m=7.

1. CocraBuTh NOJHYIO MAaTPHILy pa3MEPHOCTEH A IS TapaMeTpOB.

[

_Tr2pprT+-311 0 0 0 1 —)[I]
[u]_[LZMlT; 2] 2 1 -3 -1|-[y]
[Rl=[Lm =17 ] 2 1 -3 —2|>[R]
[L]=[CM* T2 ] A=[ 2 1 -2 -2|>[L]

_[]-2pm 2T 412 -2 -1 4 2 —>[C]
SN PP I
[=[L' M7 1] 0 0 -1 0)>[o]
[

o]=[L"M°T°]

2. OmnpenenuTs YUCIO HE3aBUCUMBIX [TAPAMETPOB M YKCIIa KPUTEPUEB MOI00US.

2.1. JIns 5TOr0 MCKIIOYUTh U MAaTpHULbl A TPONOPUUOHANBHBIE M JIMHEHHO 3aBUCHMBIE
CTPOKHU U CTOJIOLBI.
llepsas cmpoka nonyuaemcs evlyumanuem mpemoveti u3z émopou. Lllecmas cmpoka — cymma
mpemveti u namou. Lllecmas u cedomas cmpoxku nponopyuoHaivhsl. Beiuepkueaem no oowuoi
CmpoKe U3 Kajxdcool NONYYUBULEUCA 2PYNNbl 3ABUCUMBIX CMPOK. AHANO2UYHO NOCMYnaem co
cmonoyamu.

001\ i

2 1 -3 -1|->]u] 2 1 -3 )o[u]

2 1 -3 -2|->[R] 2 1 3 b|o[R]
A<lz 1 2 2l A= 0 T

2 -1 4 2|>][C] 54 L[]

—6—+—6-| > [t]

001 0J5[u]

2.2. OnpenenuTs MakCUMaIbHOE YHUCIO JMHEHHO HE3aBUCUMBIX CTPOK (CTONOIIOB), T.€.
PaHT MaTPHIIBL.

1 -3 -1)->[u]
. |1 3 2|5[R]
1 -2 -2|->[L]
-1 4 2 )5[C]



MiHop K-ro mopsiaxa
He paBeH HyJIo
k=2..n

A

4
MoKHO COCTaBUTH
OKaiMIISTIOIIIE MHHODBI?

=T DI;+1 = _k, DIZ+1 = ,Ek =
Dl:"+1 = Iﬂ Dl:'i,l = D_kl
\

| rg A=k | [IpoBepuTh OKkalimMiIsIOIINE
HET

MuHOpBI (K+1)-ro mopsiaxa. na
Cpeu HUX eCTb XOTs Obl
OJIMH HE PABHBIN HYIIO?

Y \
|rgA:k| | k=k+1 |

ANropuT™M onpeseNieHusl paHra MaTpUIlbl

ANTOpPUTM OIpEEIICHNs paHTra MaTPHUIIbl IPUBEECH HA PUCYHKE. B COOTBETCTBMY C HUM BBIIETIUM
B MaTpuiie A* MUHOD pa3MEPHOCTHIO K=2 He paBHBIN HYJIIO.

-3 2

D:
2 ‘—2 -2

‘:6—4:2:&0.

K nmaHHOMYy MHHOpPY MOKHO COCTaBHTH OKAWMIIAIOIIME MHHOPBI pasMepHOCThI0 K+1=3 wu
MIPOBEPUTH X HA PAaBEHCTBO HYIIO:

1 -3 -1
D/=[1 -3 —2/=1#0.
1 2 2

MOoXHO TakXe COCTaBUTh OKaMiIAromMii MuHOp D,", HO Tak kak MUHOp D, oka3aics He

PaBHBIM HYIIIO, TO 3TO JICHCTBHE HE UMEET CMBICIIA.
CocTaBUTh OKANMIISIOIINE MUHOPBI YETBEPTOTO TIOPSIIKA HEBO3MOXKHO, 3HAYUT, B COOTBETCTBUH C
QITOPUTMOM, PaHT MaTpuIlbl rgA*=3.
HaiineHHbIH paHT MaTpHUIIBI OTIPEACIISIET YMCIO HE3aBUCHMBIX TapaMeTpoB. B HamieM ciydae 31o
OyayT U, R u L, KOTOpBIM COOTBETCTBYIOT MEPBBIE TPH CTPOKU MATPUIBI A*.

3.  OmnpenenuTs YUCIO KPUTEPUEB MOIOOUS:

k =m-k=7-3=4,

rae M — o0lee YMCio mapamMerpoB; K — 4rciio He3aBHCUMBIX MapaMeTPOB.
4. 3anucaTh BeIpaXKeHUs JUIs OTIpesiesIeHus] KpuTepueB noaoous. B obmem Bue:

rac P1...Px — He3aBHCUMEIC napaMeTphI; Px+1 — ocTanbabIC nmapaMeTphl.



i _C

= leRyl Lzl > Ty = uxz RY2 Lzz
R )

>

T, = , M, = .
uxs RYS Lzs UXA RYA LZA

5. OmnpenenuTs Noka3aTenu creneHei X, Yiu zi.
Tak kak KkpuTepuit mo100us ABIsIETCS O€3pa3MEPHBIM, TO PA3MEPHOCTH YNCIIUTEIS U 3HAMEHATEIIS
B BBIPOKECHUSAX KPUTEPHEB M0100MS TOJDKHBI OBITh paBHBL Tak i KpUTEpHst mo1o0us my

[i]=[u]* [RI*[L]"
[OMeTor | =[PMT 2 T [ eMT 22 P M 22

[IpupaBHsAB noKa3arenu CTENEHEH NPU OJHOMMEHHBIX €AVHHUIAX W3MEPEHUS B JIEBOM W MPaBOU
4acTAX YPaBHEHHUs MOJYyYUM CUCTEMY YPaBHEHUI

0=2x+2y,+2z;

O=x+Y,+2;
0=-3x, -3y, -2z;
1=—x -2y, -2z,.

PemuB a1y cuctemy ypaBHeHui nmoinyunMm x =1y, =-1,z =0. Torga kputepuii moaooust my

i iR

==
YUURML u
OcTanbHbIe KPUTEPUH 000K ONPEAEIIAIOTCS aHAJIOTUYHO.

3. Cmamucmuueckasn o0padomKka IKCnEPUMEHMAIbHbIX OAHHBIX
Nmeetcs nBe BBIOOpKU

K 1 2 3 4 | 5
Y1k 12 | 11 | 10 10
Yk 171 9 |10 |10 ] 8

(o]

Heob6xoaumo:

1) npoBepUTh KaXIyI0 BEIOOPKY Ha HATUYKE TPYyOBIX OIIHOOK;

2) POBEPUTH BHIOOPKH Ha OJHOPOJAHOCTh M HAUTH HAWIYUIIYIO JUCIICPCHIO;

3) OIICHUTDH TeHEpATbHOE MaTeMaTHUeCKOe Okuaanue U(Y) ¢ BEpOSITHOCTBIO 95%);

4) mpoBEpUTH THIIOTE3Y O TOM, TeHEpPaTbHOE MaTeMaTHueckoe oxuaanue W(y) paBHO 5;
5) HaiiTi JOBEpHUTENBHBIN HHTEPBAN T'eHEePaIbHOI auctepcun 6(Y) ¢ BeposTHOCTBI0 90%;
6) mpoBepUTH THIIOTE3Y O TOM, TeHepanbHas aucrepeus o(y) paBHa 5.

OmnpenenuM MaTeMaTHYeCcKOe OKHUIaHUE CTyJaiHOW BETMYUHBI KaXK 101 BEIOOPKH 10 (3.3):



n

2 X 12
- _ka _12+11+10+9+10
on 5

X, =17+9+150+10+8 ~10,8.

=10, 4;

Paccuntaem mucnepcuto ciydaitHoit BenuwuuHbl 110 (3.7). g 3TOTO OmMpenenuM OTKIOHEHUS
CIIy4aifHOM BEJIMUYUHBI OT cpeiHero 3HayeHus 1o (3.12). [lig nepBoii BHIOOPKU MOTYUHUM:

AY11=Y11 _91 =12-10,4=16

u T.71. OcTajbHbIE 3HAYEHUS CBEJIEM B TaOJIHILY.

k 1 2 3 4 5
Yik 12 11 10 9 10
Ayik 16 0,6 04 | 14 | -04

PaccuntaeM KBagpaThl OTKJIOHEHUH CITydallHOW BETUYUHBI OT CPEIHETO 3HAYECHUS

(Ayi,)’ =1,6% =2,56

u T.7. OcTajbHbIE 3HAYEHUS CBEJIEM B TaOJIHILY.

k 1 2 3 4 5
Yik 12 11 10 9 10
Ay 1,6 0,6 -0,4 -1,4 -0,4
(Ayw)? | 2,56 0,36 0,16 1,96 0,16

Omnpenenum nucnepcuto 1o (3.17):

n
2
é(y”) _2,56+0,36+0,16+1,96+0,16 _

s® =
) =0 4

1,3.

AHAJIOTUYHO OIpeIeINM TUCIIEPCUIO BTOPOH BeIOOpKH. Pacyer npeacraBieH B Tabnule.

k 1 2 3 4 5
Yok 17 9 10 10 8
Ay 6,2 18 | 08 | 08 | -28
(Ay2)? | 38,44 | 324 | 064 | 064 | 7,84

i(Ayz.k )2

= 38,44 +3,24+0,64+0,64+7,84
2(ya) = -

=12,7.
n-1 4

[IpoBepky BBIOOPOK Ha HadWuUMe TPYOBIX OMIMOOK MPOBEAEM IO KPUTEPHIO MAKCHMAIbLHOTO
OTKJIOHEHUSL. [[J151 9TOTO BBIIENM «IIOJI03PUTENBHBIC)» 3HAUCHUS. B nepBoii BIOOpKe 3T0 Y1.1=12
(T.K. €ro OTKJIOHEHUE OT CPETHETO MO0 MOIYIIO SBIISIETCSI MAKCUMAIBbHBIM AY1 max=AY1.1= 1,6). Bo
BTOPOIi BEIOOPKE «I10JI03PUTENIbHOE» 3HAUCHUE Y2.1=17 (AY2max=AY21= 6,2).



PacueTrHOE 3HAUYCHHE KPpUTEPHSI MAKCHMAIILHOTO OTKJIOHEHHUS IS TTepBOi BEIOOPKH 10 (3.13)

|Ay1max| 16 [5

Y1k \/—

CripaBoYHOE 3HAYCHHUE KPUTEPUS MAKCHMAIILHOTO OTKJIOHCHHUS JUISI BRIOOPKU W3 5 3HAYCHH MTPU
0=0,95 o Tabxa. 3.3 cocraBiser max=1,87.

[Momyunm r=1,56 < rmax=1,87 = ommbOK B JaHHOI1 BRIOOPKE HET.

[Iposepum BTOpYIO BBIOOPKY. /1151 Hee

r= =156.

|Ay2max| 62 [5

y2k \/12

JlarHast BEIOOpKA UMEET TOT K€ 00BEM, UTO U TIepBasi, a 3HAYHT Imax=1,87.
[Momyaum r=1,94 > rma=1,87 = 3HaueHume X21=17 sBASETCS OMMOKOW W JOJHKHO OBITH
HCKITFOUCHO.

=194.

k — 2 3 4 5
Y2k - 9 10 10 8

[lepecunTaem Juist MOTYYHUBIIEHCS BHIOOPKH MaTEMATUYECKOE 0XKMJIAHUE U IUCIIEPCHIO.
MaremMmatnyeckoe OXXKHUIaHUE:

7, = 9+10;10+8 _9,25.

Hucnepcus

0,0625+0,5625+0,5625+1,5625

S%(yy ) = ~0,92.
3
K 7 3 1 5
Xax 9 10 10 3
Atk 025 | 075 | 075 | -1.25
(D)’ 0.0625 | 0,5625 | 0.5625 | 1.5625

[IpoBepum, He 0cTaIoCh i1 B BbIOOPKE OMIHOO0K. «I10/103pUTENBHBIMY B TAHHOM CIIy4ae SBISETCS
y15=7 (T.K. €ro OTKJIOHEHHE OT CPETHErO MO MOIYJIIO SBJSETCS MAaKCUMAIbHBIM AY1 max=|AY15|=
1,25). Kpurepuii MakCUMaIbHOTO OTKJIOHEHUS:

o298

"~ ooz Va1

CripaBo4HOE 3HAYEHHE KPUTEPUS MAKCUMAIILHOTO OTKJIOHEHHUS IS BHIOOPKU W3 4 3HAYEHUI MTPU
a=0,95 rmax=1,69.

[Momyuum r=0,3 < rmax=1,69 = ommbOK B TaHHOI BEIOOPKE HET.

[Tocne uckmodeHus rpyObIX OMHOOK MPOBEPUM BEIOOPKH Ha OJHOPOTHOCTb.

[k [1]2][3]4]5]




Xik |12 |11 | 10| 9 | 10
Xok - 9 110 10| 8

Tak kak BBIOOpPKH Temeph MMEIOT PAa3HOE YHCIO 3HAYCHWM, TO JJIs aHAM3a OJHOPOJIHOCTH
Bocmob3yemcs kputepuem dumiepa. Ero pacuernoe 3nauenue o (3.18):

2 2

(ylk) — 1’3
(ys) 092

(y k)max

u
2 ( yuk )min

Tabnuunoe 3HaueHue kputepus Oumepa it 0=0,95 u ynca creneneit cBo0o b1 ynciurens f1=4
u 3namenarens f,=3 no tadn. 3.5 F=9,1.
T.x. F=1,42 < F=9,1, nucniepcun 0THOPOIHBI 1 BEIOOPKH MOKHO OOBETUHUTD.

=1,42.

S S
F: =
S S

K 1 2 3 4 |56 7 ]8]9
Yik 12 111 |10 9 |10] 9 |10| 10| 8

Paccunraem Hamnyunryro nucnepcuto 1o (3.15) u maremMatudyeckoe 0KHUIaHUE:

N

s? f
2.5 (V) . 1,3-4+0,92-3

S?(yy ) =41 13 L4
2.
u=1
_ 12+11+10-4+9-2+8
X = 5 =9,9.

OneHuM 10BepUTEIbHBINA HHTEPBAJ T€HEPAIIbHOTO MATEMAaTHYECKOTO OKUAHUSI C BEPOSTHOCTHIO
95% 1o (3.4). Kputepuit Ctoronenta o tabdi. 3.1 ans f=8 u a=0,95 pasen to,95,8=2,31.
Torna:

2,31-40,92
=9,9+——F—"—=9,9+112
“t) J9

9,9-1,24< (x)<9,9+1,24.
8,76 < u(x) <11,01.

OueHuM TOBEPUTENbHBIA MHTEPBAJ T€HEPATILHOIO MATEMATUYECKOTO 05KHUJIAHUS C BEPOSITHOCTBIO
90% mo (3.11). [To cnpaBoyHbIM AaHHBIM U3 Ta0. 3.2 onpenenum kputepuii [Tupcona. T.x. 0=0,9,

to P=1-0=1-0,9=0,1. Torma mis f=8 u PB/2=0,05 mnoxyuum xé 00s —13,5, a ms 1-p/2=0,95
MOJIy4UM Xé 0.95 =2,73.

1,14-8<02( ) 114-8
15,5 ~ Y 273"

0,59 <o®(y, ) <2,09.

IN

Tenepb MMpOBEPUM, PAaBHO JIM I'CHCPAJIBHOC MATCMATUYCCKOC OKHUIAHUC 5. I[J'IH 9TOr0 MpUMEM
TUIIOTE3bI:
Ho: u(y)=5
Ho: u(y)#5



OmnpenenuM pacueTHOE 3HaYeHUE KpuTepHs CThIOACHTA:

[y -r(y)| _[9.9-5)

== =12,98.
s2(y) 114
T 8
ECJII/I BBITIOJIHACTCA HepaBCHCTBO
~ty St <ty

TO Tunoresa Ho npuHuMaeTcs. B npoTUBHOM cilydae OHa OTBEpraeTcsl.
T.x. togs8 = 2,31 1 HEpaBEHCTBO

-2,31<12,98<2,3],

SBJIIETCS HEBEPHBIM, TO rumore3a [o oTBepraercs. ¢ BEpOSTHOCTBIO 95% reHepanbHOE
MaTeMaTH4eCKOoe OKUaHUE HE PaBHO 3.

[IpoBepum, paBHa Jiu TeHepandbHas aucrepcus 5. [ 3TOoro HEOOXOIUMO TaKKe MPHUHATH
THUIIOTE3bI

Ho: o(y)=5

Ho: o(y)#5

IIpoBepuM crenyromiee HepaBEHCTBO

S2(y)f
Xzf,l—[3/2S 02((3) szfﬁ/z;

2,73£$S15,5;

2,73<1,84<15,5.
O4eBUIHO, YTO HEPABEHCTBO HE BBINOJIHACTCS, @ 3HAUYNUT I'eHEepaJIbHAsl JUCIIEPCUs HE paBHA .

4. Ilnanuposanue IKcnepumenma
Paccunrare mapameTpbl MaTeMaTUYECKON MOJIEIN HAa OCHOBAHUH TaOIHIIBI SKCIIEPUMEHTATBHBIX
JAHHBIX U OIICHUTH €€ JOCTOBEPHOCTb.

3naueHus GyHKIUU
Ne Bapwsupyemsie aktopsl Tk
OTIBITa Xq X, X Y: Y,
1 1 4 12 24 26
2 1 1 12 14 19
3 1 4 3 -16 -15
4 1 1 3 2 5

IUIsL ATOTO:

1) mOCTPOUTH KOAWPOBAHHYIO MATPHILY IJITAHUPOBAHUS SKCIIEPUMEHTA;

2) paccuuTaTh KO3(pPHUIMEHTH YpaBHEHUS PErPECCU B KOJUPOBaHHOH (opme;

3) npoBepUTH aJIEKBAaTHOCTb MOJIEJIM HA OCHOBAaHUU AYOJIMPOBAHUS OTIBITOB,;

4) OLIEHUTH 3HAYMMOCTb KOA(P(PHUIIMEHTOB YPAaBHEHUS C IOBEPUTEIILHON BEPOSITHOCTHIO 95%.



1. CocraBuM MatTpuily IUIAaHHPOBAaHHUS OKCIEPUMEHTa B KOTOpOH Bce (HaKTOpHI

MMpeACTaBJICHBI B KOAUPOBAHHOM BUIC.

Tabmura 1

Ne Xo X1 X2 X1X2 Y1 y2 y

1 1 1 1 1 24 26 25
2 1 -1 1 -1 14 19 16,5
3 1 1 -1 -1 16 15 15,5
4 1 -1 -1 1 2 5 3,5

B tabn. 1 mist kax0ro U3 4eThIpeX OIMBITOB OMPECIICHO CpeiHee 3HaueHHEe QYHKITUU OTKIIUKA )

Kak
gty
y 2
Tak B mepBOM OIIBITE MOJTYYUM:
y= 2442r 26 _ 5.

OcTasibHBIC 3HAYCHUS OTIPE/ICIICHBI AaHAJIOTHYHO.
2. Paccuntaem  k03(Q(PHUIMEHTHI  JTUHEHHOTO  PETrPECCHOHHOTO  ypaBHEHUS
y=b,+bx +b,x, +b,xX, 1m0 popmymne

N
z Xiu yu
u=1 .

by =+
[Tomyunm:
by = 1-25+1~16'5;1'15’5+1.3’5 =15,125,
- 1.25_1.16,52145,5—1'3'5 - 5,125,
b 1.25+1.16,5:11-15,5_1'3'5 = 5,625,
by, = 1-25—1.16'5;1'15’5”'3'5 =—0,875.

[Tonyuum perpeccuOoHHOE ypaBHEHUE:
§ =15,125+5,125x, +5,625X, —0,875X,X,.

3. O1leHUM 3HAYUMOCTH KOA((HUIIUEHTOB PErPECCHOHHOTO YPAaBHEHHUS.

BHUIA

3HAYUMBIMU CUUTAIOTCS T€ KOAIPPHUIIMEHTHI, BETMYNHA KOTOPBIX MO MOJYIIO OOJIbIIE OIINOKH, C
KOTOpOoil 3TU KO3(h(dULIMEHThl ObUIM OmpeeNeHbl. J[s BBIMOTHEHHS TPOBEPKU 3HAYUMOCTHU

K03 (HUIIMEHTOB HEOOXOAUMO ClIeNaTh CIeAYIOIIee:
a) Ul KQXKJOTOo U-TO OTIBITa PACCYMTATh TUCIIEPCHIO PE3YIhTATOB

(yku - yu)2
1

SO =T

1€ M — Yucio MMOBTOPOB KAXKAOT'O OIIbITA,
_ (24-25)? +(26-25)*

Sz (ykl) - 2 _1 21
— 2 _ 2 _ 2 _ 2
5?2 (ykz) _ 14 16,5)2-i§-19 16,5) _125, 2 (ykz) _ (1615, 5)24_-:(Ll5 15,5) 0.5,

2-3,5)° +(5-3,5)
5¢(y,,) = B2 2OZ3D) 5




Pe3ynbratel cBeneM B TabI. 2.

Tabnuma 2

2

Nel Xo | X1 | X2 | XiX2| Y1 | Y2 y Sk)(y

1] 1 1 1 1 24 | 26 | 25 2
16,

2| 1 -1 1 -1 | 14 | 19 5 | 125
15,

3| 1 1 -1 | -1 ] 16 | 15 5 | 05

41 1 -1 ] -1 1 2 5 [ 3545

6) IlpoBepuM noJyuyeHHBIE AMCIEPCHUM HA OJHOPOIAHOCTH. [l 3TOro BOCHOJIB3yeMCs
kputepueM KoxpeHna, Tak Kak AMCTIEPCUH UMEIOT OJIMHAKOBOE YHUCIIO CTEIIEHEH CBOOO/IbI.
PacueTHoe 3HaueHue kpurepus

82

G, = (y“) 12,5 =0,64.
ZSZ 2+12,5+0,5+4,5
k=1

[To cripaBOYHBIM JaHHBIM ISl YETHIPEX JUCIIEPCUI C YKCIOM cTerneHed cBobo bl f=1 kpurepuit
Koxpena G;=0,999.
G,=0,64<G,=0,999,

S3HAYUT JUCIICPCHUU OAHOPOIHEI.

B) OmnpenenuM cpeIHEB3BEIICHHYIO TUCIEPCUIO

N
Zsz(yku)
s(y,)- = . :2+12,5J;o,5+4,5:4,875,

f= N(m—1)=4(2—1):4.

r) Paccunraem JUCIICPCHUIO BOCITPOHU3BOJUMOCTH

n) Omnpenenum aucnepcuio KOAPHUIINESHTOB

S?(y
s«q):%:#:o,eo&

e) Ommubka onpeneneHust KO3PGUIMEHTOB PETPECCUOHHOTO YPaBHEHUS

e(b) =t -S(b)=2,78-/0,609 =2,167.
tyos s = 2,78 ’

Bce k03 pUIHeHThI perpecCHOHHOTO YpaBHEHHUSI, KOTOPBIE M0 MOAYJIIO OKasanuch MeHblie g(hi),
CUMTAIOTCS HE3HAYUMBIMU U JIOJDKHBI OBITh MCKITFOUCHBI UX YPABHEHHS.
B Hamewm ciydae He3HAYMMBIM OKaszaics |b,|=0,875<¢(b)=2,167.

Ilocne ero UCKIrOUYEHUS PErpe€CCUOHHOC YPABHCHUC TPUMET BU/:

y =15,125+5,125x, +5,625X,.



4. Tlocne  WCKIIIOYEHUS  HE3HAUYUMBIX  KO3((PUIIMEHTOB  mMpoBEepUM  aJeKBAaTHOCTb
IIOJIyUEHHOTO PErPECCUOHHOTO ypaBHeHUs. [[i1s1 aToro:
a) ONpeAeTNM JUCIEPCHIO aeKBATHOCTH. JJI1 3TOro HEOOXOIUMO PACCUUTATh 3HAUCHUS
(GYHKIMU OTKIIMKA, TOJYYSHHBIE 110 PErPECCHOHHOMY YPaBHEHHIO:
y, =15,125+5,125-1+5,625-1 = 25,875;
§, =15,125+5,125-(~1)+5,625-1=15,625;
¥, =15,125+5,125-1+5,625- (—l) =14,625;
Y, =15,125+5,125. (—1) +5,625- (—l) =4,375.

Jlucniepcuu aieKBaTHOCTH:
N

Z(yk _Vk )2

SZ — k=1 —
m =T NN
_ (25,875-25)" +(15,625-16,5) +(14,625-15,5)" +(4,375-4,5)°
- T -
= 3,0625.

rae N' — 4ncio 3HaYuMBbIX K03(PPUIIMEHTOB PErpecCHOHHOTO YPaBHEHUS.
UYucno crenenei cBOOOIbI AUCTIEPCUN aJIEKBATHOCTH
fan=N-N'=4-3=1.
0) TpPOBEPUM OJIHOPOTHOCTHh JUCTIEPCHH AIEKBATHOCTH M JUCIEPCHH BOCIPOU3BOIUMOCTH
o kputeputo Ourmepa. Eciam oHr oKaxyTcst 0THOPOTHBIMH, TO YPAaBHEHHE aJIEKBATHO.
~SI, 30625
PUSi(y) 244
ITo cripaBounbiM ganHbIM 1 f0=1 u f=4 F,=244,583.
F =1 26 < F, = 224,583, 3HAa4YUT YpaBHECHUE aJICKBATHO.

=1,26..



