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JIucr aktyanusanuu padoueii nporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u ogo0peHa s peanusaruu B 2025 - 2026
y4eOHOM ToJly Ha 3aceJaHuu Kapeaphbl DIEKTPOCHA0KECHUS TPOMBIIIIICHHBIX MPEATPUSTUHN

IIporokomor 20 1. Ne

3aB. kadeapoii A.B. EapraHOBa

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2026 - 2027
y4eOHOM rojy Ha 3aceaHuu Kadeapbl DICKTPOCHAOKEHHS TPOMBIIIUICHHBIX MTPEIIPUSTHIA

[Ipotokom ot 20 r. Ne
3aB. kadeapoii A.B. Bapranosa

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peaymsanuu B 2027 - 2028
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl DICKTPOCHAOKEHHS IPOMBIIIUICHHBIX MTPEIIPUSTHI

[Iporokom ot 20 . Ne

3aB. kadeapoii A.B. Bapranosa

Pabouas mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzanuu B 2028 - 2029
y4eOHOM ToJly Ha 3aceJaHuu Kapeapbl DIEKTPOCHA0KCHHS TPOMBIIIICHHBIX MPEAPUSTHN

[Iporokom ot 20 1. Ne

3aB. kadenpoii A.B. EapraHOBa

Pabouas mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzaruu B 2029 - 2030
y4eOHOM roJly Ha 3acefaHuM Kadeapbl DIEeKTPOCHA0KEHUS TPOMBIIIJICHHBIX MPEATNPUATUI

[Iporokom ot 20 . Ne
3aB. kadenpoii A.B. Bapranosa




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

[lenpto OCBOCHHS TUCIUIUIMHBI «BBeoeHHE B TEOPUIO OSKCIEPUMEHTA» SBISCTCS
M3YYEHHE OCHOB HKCIEPUMEHTAJIbHBIX MCCIEJAOBAaHUN M MAaTEMaTH4YECKOIO0 MOJETUPOBAHUSA, a
Tak)Ke NMPUMEHEHHWE METOJOB TEOPHH IIAaHUPOBAHUS JIKCIEPUMEHTA TPU aHAIH3E PEKUMOB
paboThI ANEKTPOIHEPTETUYECKUX cUCTEeM. M3yueHne MUCIUIUIMHBI TaKKe MO3BOJIUT CTYJIEHTaM
BBITIOJIHATh MaTEMaTHYECKOE MOJICIMPOBAHUE PEXKUMOB PpPabOTHl AIIEKTPOIHEPTETUUIECKUX
CUCTEM U O00pabOTKy OSKCHEpUMEHTAIbHBIX JAHHBIX TMPU HANHCAHWU  BBITYCKHOM
KBAJTM(HUKAIIMOHHON paboThl OakanmaBpa. B nanpHeiimem, B mporecce mnpodeccHOHANTbHOM
JESITeIbHOCTH, 3HAHUS, MOJIyYCHHbIE B MPOIECCe M3YYEHHUs JaHHOM IUCHMILIUHBI, TO3BOJSAT
CIEIMANIMCTy-0aKanaBpy OmpeaensaTh JPQPEKTUBHBIE IPOU3BOJICTBEHHO-TEXHOIOTHUYCCKHE
PEKUMBI PabOTHl 0OBEKTOB AJIEKTPOIHEPTETUKH U ANEKTPOTEXHUKU. Takyke 3TH 3HaHUS OyayT
MOJIE3HBI [T Pa3JIMYHBIX BUJAOB HAyYHO-UCCIIEI0BATEIbCKON IEATEIbHOCTH.

2 MecTo IUCHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTe1bHOI POrpaMMbl

Jucuunnuna «BBeneHue B TEOPHUIO SKCIIEPUMEHTa» BXOAUT B 4acTh Y4EOHOIO IJIaHa,
dbopMUpyeMy0 yIaCTHUKaMU 00pa30BaTeIbHBIX OTHOIICHHI 00pa30BaTeILHOM MPOTPAMMBI.

Jisa  u3ydyeHus  AUCUMIUIMHBL  HEOOXOAMMBI  3HAHUS  (yMEHHs,  BJIaJCHUsA),
c(hOpMHUPOBAHHEIC B PE3YJIbTATE U3yUCHUS TUCITUTUINH/ TIPAKTHK:

Marematuka

HNudopmatuka

3Hanus (YMEHUS, BIAJICHUS), TIOJTYYCHHBIC TTPH M3yYCHUU JAHHOW JUCIUILTUHBI OyIyT
HEOOXOIUMBI 17151 U3YUYCHUS] JUCIUILITIH/TIPAKTHK:

MatemaTuueckoe MOJIETUPOBAHUE B DJIEKTPOIHEPTETUUECKIX CHCTEMaX

[ToaroroBka K mporerype 3aIuThl ¥ 3aII1UTa BEIITYCKHON KBATH(PUKAITMOHHOHN paboThI

HanexxHOCTh CUCTEM DIICKTPOCHAOKCHHS

3 Komnerenunu ody4yarouierocsi, opmMupyembie B pe3yaibTaTe 0CBOEHUsI

AUCHUILIMHBI (MOAYJIS1) ¥ IJIAHUPYeEMble Pe3yJIbTAThl 00yUeHHu s

B pesynbrare ocBoeHMsI TUCHUIUIMHBI (MOayssi) «BBeneHne B TEOPHIO AKCIEPUMEHTa»
oOyyaromuiics JoKeH 001a1aTh CIeAYOIIMMU KOMIETEHIIUSIMHU:

KO,[[ HHJUKATOpa I/IHI[I/IKaTOp JOCTHIXKXCHHA KOMIICTCHIIMH

[IK-1 CnocobeH yuacTBOBaTh B IUIAHUPOBAHHWH, TOJATOTOBKE U BBIMIOJHEHUU THUITOBBIX
AKCIIEPUMEHTAJIbHBIX HCCIEAOBAaHUN MO 33JaHHON MeTOoAuKe U 00pabdaThiBaTh PE3yNIbTATHI
DKCIIEPUMEHTOB

[K-1.1 Pa3pabarbiBaeT IUIaH MEpOINPHUATHII MO MOBBILICHUIO HAAECKHOCTH U
HSKOHOMHYHOCTHU PabOThI 3JIEKTPOTEXHUUECKOT0 000PYI0BaHUS




4 CTpyKTYypa, 00bEM U coep KaHNe TUCUUTLTHHBI (MOIYJIs)
OO01mast TpyI0eMKOCTh TUCIUIUIMHEI COCTaBsAeT 3 3aueTHhIX equnul] 108 akan. yacos, B

TOM YHCJIC:

— KOHTaKTHas pabora — 4,4 akaJi. 4acoB:
— ay/IMTOpHAs — 4 aKaJi. 4acoB;

— BHEAyIUTOPHAs —

0,4 axaz. 9acos;

— camocTosTenpHas padota — 99,7 akaz. 4acos;
— B (hopMe nmpakTudeckoit moaroroBku — 0 akaj. gac;

— MOJTOTOBKA K 3a4éTy — 3,9 akaj. yac

®dopma arTecTalum — 3a4eT.

AynutopHas I e
KOHTaKTHas paboTa E z ®dopma Tekyero
=
B aKaJl. yacax o Bun KOHTPOJIS
Pa3nen/ Tema 2 ( A ) = . P Kon
> g ©| camocroATeNnbHON | yCIeBaeMOCTH H
JACIATUTAHBL = = . | xoMnereHn
Q & pabdoTsl POMEKYTOTHON
nab. | mpakr. [ € &
Tlex. - | HPAKT. | = Q aTTeCTALNN
3aH. 3aH. | QO &
1. OCHOBBI HAYYHBIX
UCCIIEI0BAaHUI B
JHEPreTHUecKHX  pacuerax H
METOIBl  IKCIEPUMEHTAIBHBIX
HCCJICJOBAHNI
CaMOCTOSITENIbHOE
1.1  OcHOBBI  Hay4YHBIX H3ydeHHe yueOHOU
HCCIIEJOBAaHUI B| 3 5 JIUTEPaTypHI; Koncnekr IK-1.1
JHEPreTHKe KOHCIIEKTHPOBaHU
e
Hroro no pazaeny 5
2. Teopus o 100us u
MOJIETUPOBAHHS
CaMOCTOSITEIIbHOE
n3ydyeHue yueOHou
2.1 OCHOBHbIE TIOJOXKEHHS Y M
5 JIUTEPATYPHI; Koncnekr K-1.1
TEOPHH MOJ00HS
KOHCIIEKTHPOBaHU
e
3 CaMOCTOSITEIIbHOE
n3ydyeHue yueOHou
2.2 Teopembl Tog00US U UX JIUTEpaTyphl;
I I/IMeHI(;HI/Ie : npu KOHCHCETI/IyE))B;HI/I Koncnexr
p p 0,5 05 5 p KounrpomnbHast IK-1.1
OMpEe/ICNiEHHH  KPUTEPHEB €; BBIMOJIHEHHE
pabora (3amaya 1)
noaoous 3amaud 1
KOHTPOJIbHOU
paboThI
HWroro no pazaeny 0,5 0,5 10
3. Teopus  mIaHUPOBAHUS
JKCIIEPUMEHTA
CaMOCTOSITENIbHOE
3.1 OcHOBHBIE MOHATHS M3y4deHHne yaeOHOn
TEOpHUH IUIaHupoBaHus| 3 5 JIUTEPATYPHI; Koncnekr MK-1.1
IKCIIEPUMEHTA KOHCIIEKTHPOBaHU
e




CaMOCTOSITETTbHOE
n3ydeHue yuyeOHou

3.2 CraTucTuueckoe JIUTEPATYPHI;
OLICHHBAaHUE KOHCTIEKTHPOBaHU Konenexr
0,5 1 5 P KonrtponbHas TIK-1.1
9KCIIEPUMEHTAIbHBIX €; BEIITOJTHEHNE
pabora (3anaua 2)
JIAHHBIX 3aja4n 2
KOHTPOJIBHON
paboThI
Uroro no pazneny 0,5 1 10
4. TInanupoBaHuss U oOpaboTKa
pe3ysnpTaToB  OZHO(MAKTOPHBIX
HKCIIEPUMEHTOB
CaMOCTOSITENIbHOE
n3ydyeHue yueOHon
4,1 Meron HaUMEHBIINX Y M
5 JIUTEPATYPHI; Koncnekr IK-1.1
KBaJIpaToOB
KOHCIIEKTHPOBaHU
e
. CaMOCTOSITETTbHOE
4.2 CHuMMeTpHYHBIHI .
ABHOMEPHBIN TU1aH M3yHeHHE yueOHOl
p P 3 5 JTUTEPATYPHI; Koncmekr TK-1.1
0/1HO(haKTOPHOTO
KOHCIIEKTHPOBAaHU
IKCIEPUMEHTA .
CaMOCTOSITEIbHOE
4.3 IIpoBepka o
H3ydeHHe yueOHOU
a/IeKBaTHOCTH
5 JTUTEPATYPHI; Koncmekr TK-1.1
PErpecCUOHHOTO
KOHCIIEKTHPOBAaHU
YpaBHEHHS .
Hroro no pazaeny 15
5. DeMeHThI MaTpPUYHOU
anreOpsl B PErpecCHOHHOM
aHanIu3e
CaMOCTOSITETIbHOE
5.1 DnemeHTH MaTPUYHOMN H3y4YeHHEe yueOHOU
anreOpsl B perpeccMoHHoM| 3 7 JIUTEPaTypBhl; Koncnexr IK-1.1
aHanm3e KOHCIIEKTHPOBaHU
e
HWroro no pazgeny 7
6.  JIByXypOBHEBbIC  IUIaHBI
MHOTO()aKTOPHBIX
HKCIIEPUMEHTOB
CaMOCTOSITETTEHOE
6.1 JIByXypOBHEBBIH IUIaH u3yueHHue y4eOHOI
MTOJTHOTO (bakTOpHOTO 0,5 5 JUTEPaATYPHI, Koncnekr TIK-1.1
JKCIEpUMEHTA TUMa 2N KOHCIIEKTHPOBAaH!
e
6.2 TIlpumenenune wmerTozna
3 CaMOCTOSITEIbHOE
HaWMEHBIIUX  KBAJPaTOB .
U3yucHHUe y4eOHOMH
UL COCTaBIICHHS
JIUTEPATyPHI;
PErpecCHOHHOTO KOHCHICKTHDOBAHMN Koncnekr
YpaBHEHHUSI. Orenka 0,5 0,5 7 P KonTponsnas TIK-1.1
€; BBIITOJTHEHHE
3HAYUMOCTH €ro pabora (3agaua 3)
3agauu 3
K03 GUIIIEHTOB, €ero N
KOHTPOJIBHON
aJIeKBaTHOCTH u
paboThI

paboTocnocodHOCTH




6.3 poOueiii (hakTOPHBIH

CaMOCTOSTEIbHOE
H3ydeHHe yueOHOU

10 JIUTEPATYPHI; Koncnekr IK-1.1
9KCIIEPUMEHT
KOHCIIEKTHPOBaHU
e
. CaMOCTOSITETTbHOE
6.4 OpTroroHanbHbIN .
S —— n3ydeHune yuyeOHou
H . 10 JIUTEPATYPHI; Koncmekr TK-1.1
KOMITO3UIIMOHHBIH IUIaH
KOHCIIEKTHPOBaHU
BTOPOTO MOPsAKa .
HWrtoro no paszzeny 0,5 32
7. 3auer
INonroroska
7.1 3auet 20,7 A 3auer TIK-1.1
3aueTy
Wroro no pazneny 20,7
Hroro 3a cemectp 2 99,7 3a4ET
Wroro no nucuuminne 2 99,7 3a4yer




5 O06pa3oBaTejibHbIE TEXHOJIOTHH

Jns  peanu3anuu  NPEIyCMOTPEHHBIX BHUJOB  yueOHOM paboTBl B KauecTBe
00pa30BaTeNbHBIX TEXHOJOIMM B MpPENoJaBaHUM JUCUUIUIMHBI «BBeneHue B TEOpUIO
JKCIIEPUMEHTA» UCIOJB3YIOTCS TPAAULMOHHAS U MOYJIbHO-KOMIIETCHTHOCTHAsI TEXHOJIOTUU.

Ilepenaua HEOOXOAMMBIX TEOPETUYECKUX 3HAHUM M (HOPMUPOBAHHE OCHOBHBIX
IIPEACTABIICHUH 110 Kypcy «BBeeHue B TEOPUIO HIKCIIEPUMEHTa» IPOUCXOIUT C UCIIOIb30BAHUEM
MYJIbTUMEIUHHOT0 000pYy10BAHUS.

Jlekuuy TPOXOAAT B TpamuiuoHHOW ¢(opme, B ¢dopme IeKUuil-KOHCYIbTaUUH |
npobnemMHbIX Jekuuid. Teopernueckuil Mmarepuan Ha NPOOJEMHBIX JIEKIMIX —SBISETCS
pe3yJbTaTOM YCBOCHHUS MOJYYEHHOW WH(POpPMAIMU MOCPEICTBOM IMOCTAHOBKH IMPOOIEMHOIO
BOIIpOCA M IIOMCKAa IIyTed ero pemeHus. B Xxone mnpoBeacHHs JIEKIMOHHBIX 3aHATUI
npexycMaTpuBaeTcs: 1) HCIONb30BaHUE 3JIEKTPOHHOTO JEMOHCTPAIMOHHOTO MaTepHana Io
TeMaM; 2) HCIOJb30BAHUE OJIEKTPOHHBIX YYEOHHUKOB IO OT/ACIBHBIM TeMaM 3aHsATHi; 3)
AKTUBHBIC U UHTEPAKTUBHBIC (POPMBI 00yUEHHS: BApUATHBHBII ONPOC, AUCKYCCHH, YCTHBIH OIPOC
UT.A.

[Ipu npoBeneHNN MPAKTUUECKUX 3aHATUN UCHOJb3YIOTCS paboTa B KOMaHIE U METOJbI
IT.

CaMmocrosiTenbHasi paboTa CTUMYJIMPYET CTYJIEHTOB IpU paboTe Ha MIPAKTHUECKUX
3aHATHAX U [IPU IOATOTOBKE K UTOIOBOM aTTECTALIUN.

6 YueOHO-MeTOAMYeCKOE 0OOecnedeHue CaMOCTOSITeIbHOM padoThl 00y4aroMuXCs
[Ipencrasneno B npuioxenuu 1.

7 OueHoYHbIE CPeICTBA 1JIf IPOBEIeHUs POMEKYTOUHOM aTTecTaluu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUITHHBI (MO1YJIs1)

a) OcHoBHas UTEpPaTYypAa:

1. Crenanos, I1. E. [InanupoBanue sKkcrepuMeHTa © yueOHO-MeTOAnYeCcKOoe mocodue /
I1. E. CrenanoB. — MockBa : MUCHUC, 2017. — 22 c. — Tekcr : anextponHsii // Jlaup :
JNIEKTPOHHO-OMOMMoTeynass cucrema. — URL: https://e.lanbook.com/book/108113 (mata
obpamienus: 20.03.2024). — Pexxum goctymna: Uist aBTOPH3. MOJIb30BATEIICH.

2. YennokoB, M. B. OcHOBbI Hay4HOro TBOpUecTBa . ydeOHOe mocodue / M. B.
YennokoB. — Cankt-IlerepOypr : Jlans, 2020. — 172 c. — ISBN 978-5-8114-3864-8. — Tekcr :
DIIEKTPOHHBIN /[ Jlaub : AJIEKTPOHHO-OUOTHOTEUHAS cUCTeMa. — URL:
https://e.lanbook.com/book/126916 (mata o6parienus:: 20.03.2024). — Pexum goctyma: s
aBTOPU3. I10JIb30BATEIIECH.

3. Tlanoma, E. A. BBenenue B Teopuio dKchepuMeHTa : ydeOHoe mocobue / E. A.
[TanoBa. — Marauroropck : MI'TY um. I'.1. Hocosa, 2020. — 55 c. — ISBN 978-5-9967-1922-8. —
Texct : onekrponnsit //  Jlamp : anexTpoHHO-OMOmHMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/162480 (mata obpamenus: 20.03.2024). — Pexum mgoctyma: s
aBTOPH3. TIOJIH30BATEIIEH.

0) lomotHuTeEIBHASI TUTEpaTypa:

1. Kpynun, B. I'. Briciias martematuka. Teopust BepoOsSTHOCTEH, MaTeMaTH4ecKas
CTaTHCTUKA, Cly4daiHble mporecchl. COOpHUK 3a1a4 ¢ penieHusiMu © ydeonoe nocoodue / B.I'.
Kpymun. — M. : Usparensckuit jom MOU, 2019. — ISBN 978-5-383-01225-3. — Tekcr :
anektpounsii /[ DOBC  «KoucympTant — cTyaenta» . [cait]. — URL
https://www.studentlibrary.ru/book/ISBN9785383012253htm| (nata obpamenus: 20.03.2024). —
PexxnMm noctyna : o noAIucke.

2. bepuxkamBuiu, B. III. Cratucrtuueckas oOpaOOTKa [JaHHBIX, I[UIAHUPOBAHHE
IKCIIEPUMEHTA M CITy4YaifHbIe TIPOIIeCcChl : yueOHoe nmocodue mist By3oB / B. 111. bepukamisumu, C.
I1. OcbkuH. — 2-e u3xa., uctp. u gon. — Mocksa : M3natenscto FOpaiiT,



https://e.lanbook.com/book/108113
https://e.lanbook.com/book/126916
https://e.lanbook.com/book/162480
https://www.studentlibrary.ru/book/ISBN9785383012253html

2020. — 164 c. — (Boicmree oopazoBanwue). — ISBN 978-5-534-09216-5. — TekcT : a7aeKTpOHHBIH //
3BC lOpaiir [caiit]. — URL: https://urait.ru/bcode/454291 (nara oopamenwus: 20.03.2024).

B) MeToanyeckne yKazaHus:
Metoanyeckue yka3anus JUIst CTyA€HTOB puBeaeHsl B [Ipunoxennu 3 k PI1/I.

r) [Iporpammuoe obecneuenue u UnTepHer-pecypcebi:

IIporpammHoe o0ecnieueHue

HaunmeHnoBanue .
10 Ne norosopa Cpox aeicTBus JIMLIEH3UU

MS Off_lce 2007 Ne 135 o1 17.09.2007 OeccpouHO
Professional
MathCAD v.15
Education J1-1662-13 o1 22.11.2013 OeccpouHo
University Edition
LibreOffice CcBOOOHO PacCIpPOCTPAHIEMOE 0eCCpPOUHO
Adobe Reader CcBOOOJIHO PaCIIPOCTPAHIEMOE 0eCCPOYHO
FAR Manager CBOOOIHO paCHPOCTPAHIEMOE 0eccpoyHO
Linux Calculate | cBoGomHO pacpocTpanseMoe 0EeCCPOUHO

HpO(l)eCCI/IOHaJIbeIe 0a3bl JAaHHbIX I/IHq)O])MaIII/IOHHLIe CIIPaAaBOYHLIC CUCTEMBI

Ha3zBanue kypca Cchlika
HanmonaneHas uHGOpPMAIMOHHO-aHATUTHYECKAS
cucrema — Poccumiickuii  umuaekc naygnoro[URL: https://elibrary.ru/project risc.asp
uutuposanus (PHMHIL)
[TouckoBas cucrema Axanemusi Google (Google

URL.: https://scholar.google.ru/

Scholar)

OnexkTpoHHas 0a3za mepuoauuecKux u3gaHui East
View Information Services, OO0 «MBUC»
@denepalibHOE  TOCYAApCTBEHHOE  OIO/KETHOE
yupexKIeHnEe «DenepanbHbIi urcturyt|URL: http://www1.fips.ru/
IPOMBINIIEHHON COOCTBEHHOCTH
Poccuiickass  T'ocymapctBennas  O6ubmumortexa.|URL:

URL.: https://dlib.eastview.com/

Karanoru https://www.rsl.ru/ru/4readers/catalogues/
OnekTpoHHble pecypebl 6ubmmoreku MI'TY um.|URL:
I''11. HocoBa https://host.megaprolib.net/MP0109/Web

9 MaTepuaJIbHO-TeXHHUYECKOE o0ecnevyeHne JUCIHILTHHBI (MOIYJIs1)

MartepuaiabHO-TeXHUYECKOE 00ecrieueHre TUCIUTUTHHBI BKITFOYAeT:

1. VY4yeOHble ayauTOpuUM M TPOBENEHUS 3aHATHH  JIEKIIMOHHOTO THUMA —
MYJIbTUMENIHBIC CPEJICTBA XPAHCHHUSI, TIEpEaud U TPEICTABICHUS HHPOPMAIIHH.

2. YueOHbIE ayqUTOPUHU HJS TPOBEACHUS TMPAKTUYSCKUX 3aHATHHA, TPYMNIOBBIX H
WHAMBUIYATBHBIX KOHCYJIBTAIMH, TEKYIIEr0 KOHTPOJIS ¥ MMPOMEKYTOTHOH aTTeCTaIlui — JIOCKa,
MYJIbTUMEAUHHBIN TPOEKTOP, IKPaH.

3. TlomemieHust mJIT CaMOCTOSTEIBHOW pa0bOTHl OOydYalOmMUXCs — TEPCOHAIBHBIC
kommbioTepbl ¢ makerom MS Office, Beixomom B MHTEpHET M € JOCTYNOM B DJIEKTPOHHYIO
nH(pOPMAITMOHHO-00PA30BATENHHYIO CPEy YHUBEPCHUTETA.

4. Tlomemenune s XpaHEHUS W TPOPUIAKTHUECKOTO OOCTY>KMBaHUS Yy4eOHOTO
000DPYI0BaHUS — CTEIUIAXU, ceibbl 11 XpaHEHUs Y4eOHOTro 000DYIOBaHHUS.


https://urait.ru/bcode/454291
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
https://dlib.eastview.com/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
https://host.megaprolib.net/MP0109/Web

NMPUJIOKEHHUE 1
(o0s3aTenBbHOR)

Yu4eGHO-MeTOIHYECKOE 00ecTIeYeHHE CAMOCTOATENBLHON PadoThI CTY1eHTOB

AyauTopHasi caMoCTOsITeNbHas padoTa CTYACHTOB Ha JICKIMOHHBIX M IPAKTUYECKHX
3aHATHUSAX BKIIOYAET B ceOsl:

1) peureHue 3a1a4 Ha MPAKTHYESCKUX 3aHATUSAX.

BHeayauTopHas camocTosiTeNbHAsE pa00Ta CTYICHTOB BKIIFOYACT B CEOsL:

1) 4reHue u MPOpabOTKa JCKIUOHHOTO MaTepHalia U PeKOMEHIOBaHHOI JIUTEPATYPBL;

2) KOHCIEKTHPOBAHUE,

3) BBINOJIHEHUE KOHTPOJIBHOI paboThL;

4) TOArOTOBKY K 3a4erTy.

3anaHus K NPAKTHYECKUM 3aHATHAM:

Tema 2.2

1. Haiitu kputepun mogo0ust AJ1s ONPEeIICHHs TapaMeTPOB MOEIIU TypOoreHepaTopa co
CIEYIOIIMMH XapaKTePUCTHUKAMU:

U... =20kB;

P =320 MBT;
l.. =10,2 kA;
Rypuer = 0,013 Oni;
J=75T1-M%
m=257T.

Hauanenbie ycnoBus t,=1c, 0, =3141/c .

Tema 3.2
1. PaccunTath qucnepcuio eqIMHUYHOTO Sz(yk) U CPEIHEro S2(37) pe3yiabTaTa no 9

IMOBTOPHOCTAM OIIbITA.

K 1 2 3 4 5 6 7 8 9
Uw,xB| 35 | 36 | 37 | 40 | 36 | 39 | 35 | 38 | 37

2. B Tabnuiie npuBeaeHbI pe3ybTaThl 3aMepa HalpsHDKSHUS, STAIOHHBIM 3HAYCHHUEM

KoToporo spysiercs U=35 kB. Haiitn nucnepcuio eTMHMYHOTO Sz(yk) U CpEHEro

52(37) pe3yabTarta.

K 1 2 3 4 5 6 7 8
Uk, xB| 369 | 372 384|392 368|374 | 3381390

3. Ansa BeiObopku u3 3amaun Nel ompenenuTh JOBEPUTENBbHBIH HMHTEPBAT T'€HEPAIBHOTO
MaTEeMaTUYECKOT0 OXKHUIAAHUS U TUCTIEPCUN C BEPOSTHOCTHIO 90%.

4. PaccuuTath OLIEHKH JUCIEPCUU €IUHUYHOIO U CpeaHero pesynbrarta. [[ns Beidopku |
IIPOBEPUTH C BEPOATHOCTBIO 0,95 paBHO /I reHepaIbHOE MaTEMaTHUECKOE 0KHMIaHNE 3HAUEHUIO X
(uncno 6ykB B pamuiuu x 10). s Bei6opku Il moBepuTs rumoTe3y o paBeHCTBE TeHEpaIbHOM
mucnepeun Y (BelMuuHy Y IPUHATH paBHOW HOMEPY KOMITbIOTEpa, 3a KOTOpbIM Brl paboTaere).

k |[1]2[3|4|5|6|7]8[9]10/11|12]13]14[15]16
ya [120]115]122]117]119|125|121|124|117|118| — | — | — | — |—|—




Yin | 25128 (32131[30(27 26|29 |32]30[26|29 28|29 30|32
yan [120]125]130]115]120|110]140|130|135|125|120|115|135|125| —|—
Yav| 68 |72 |73 169 |70 |72 | 71|69 | 7274|7369 68| —|—|—

5. O1EeHUTh ¢ BEPOSTHOCTHIO 95% OAHOPOIHBI JIM TUCIIEPCHUH.

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

6. Onpez[eJme C HAAC)KHOCTBIO p:0,95 HET JIM B IPCACTaBJICHHBIX 3KCIICPUMCHTAJIBHBIX
JaHHBIX pr6bIX omnbOoK. Ilocne HCKIIOYEHUsS BO3MOXKHBIX OIIHOOK MOJIYUYUTb OLICHKU
MAaTEMATUYCCKOI'0 OXKHUAAHUA U JUCIICPCUMN I KaX(HOﬁ BBI60pKI/I.

u [k 11234567 [8]9/10][11]12
| 31/3le 30,6/37,2/38.4(39,2/38,6/37,4(388| — | — | — |—| —
I 3]’;; 120 | 80 |115(125|130|115|120|130(125| — |—| —
Il 3]’;;" 100| 28 |105| 50 | 95 | 100|110 |105|100(110(95|100

7. OnpenenuTb 4UCIIO MOBTOPHOCTEN OIbITA JUISl MTOJIyYEHUS JOBEPUTENIbHOM OIMIMOKH,
paBHO# 8(7)22%, eciu S?(yk)=8,2; f=1200.

8. JlaTh 3aKiIF0YeHIEe O BO3MOXKHOM IPEUMYIIECTBE OJJHOTO KOMMYTAI[HOHHOTO armapara
repes APyruM IO TOKY JIEKTPOJAMHAMHUUYECKON CTOMKOCTH HAa OCHOBE CIEAYIOLIUX PE3YJIbTATOB
HUCIILITAHUN

K 1 2 31415 6 718 9 |10
ki, KA | 88 [ 92 | 89 93 |90 |91 |90 |88 |90 | —
ik, KA | 93 | 92 [ 89 | 94 | 95 | 95 | 94 | 98 | 96 | 95

Tema 6.2
1. Tloctpowuts twian IO 2" B Ge3pa3sMepHOM BBHIPAKCHUH U B HATYPAIbHON Pa3sMEPHOCTH

q)aKTOpOB Mo CJIICAYIOIINUM ITapaMeTpaM:

X0 =38kB; Xy, =24 %; Xy =0,6 M5 X,y =500 06/muH;
M =06KkB; A,=4%; A;=0,15Mm; A, =50 06/MuH.

2.Tlo mocTpoeHHOMY B TpeAbLAyIICH 3agade IUIaHy BBIOJIHEHA CEpPHUS OIBITOB.
PesynbTaThl peacTaBieHsl B Ta0n. Paccuntath ko (GUIIMEHTHI pETPECCUOHHOTO YPABHEHHUS.
I[To pesynpratam IIDD 2% MOXHO MONYYNTh PETPECCHOHHOE YPABHEHHE CIIETYIOMIErO

BuUaa:

y = bO +b1X1 +b2X2 +b3x3 +b4x4 +b12X1X2 +bl3X1X3 +b14X1X4 +b23X2X3 +b24X2X4 +
+b34X3X4 +b123X1X2X3 +b124X1X2X4 +b234X2X3X4 +bl34X1X3X4 +b1234X1X2X3X4'

Pe3yJILTaTLI OKCIICPUMCHTA



Y1u You Y3u Yau

46,5 |[455 |46,6 |455
61 63,3 | 625 |61,6
67,7 |67 64 65,7
64,1 |63,7 |651 |63,6
534 |53,3 |536 |526
70,2 1689 [689 |70

71,3 691 |[686 |69,1
91,7 88,8 |90 88,6
716 |701 |704 |698

OO (N[O~ WIN(F|C

10 849 [858 [858 [864
11 88,8 |89 89,2 89,7
12 107,3 | 105,7 | 106 104,4
13 779 783 [789 [784
14 98,7 1944 1945 |937
15 933 935 [934 |921
16 98,2 1987 ]98,2 [988

Bonpocs! /151 KOHCIEKTHPOBAHUS:

1. Yro Takoe Hayka? Ha kakue paszaesnsl oJpa3/iesiieTcsi CoOBpeMeHHas Hayka?

2. Uem xapakTepu3yeTcs HayqHOE HCCIIC0BaHNE?

3. OO6uienoruyeckue, TEOPETUUECKUE U SMITUPUIECKHE METO bl TTO3HAHUSL.

4. Yro Takoe 3kcriepuMenT? Kakre 0COOCHHOCTH TPUCYIIH SKCIIEPUMEHTY ?

5. Ilepeuncnure cTagMu OCYILIECTBICHUS SKCrepuMeHTa. Kakue BHABI SKCIEPUMEHTOB
CYIIECTBYIOT?

6. Uto Takoe MoaeIMpoOBaHUE?

7. Yrto mOHMMaeTcsi TOJ OpUIMHAJIOM M Mojenbio? Ha3oBuTe yCIOBHUS CyIECTBOBAHMS
MO/JIEIH.

8. Uro Takoe mogodue. Buabl momoodust.

9. Kaxue 3aaun peraer Teopus mogooust?

10. Yro Takoe kputepuit mogoous?

11. Bugas! pakTOpOB B 3KCIIEPUMEHTE.

12. Cxema 3KCTIepIMEHTA («UEPHBIH SIIHKY ).

13. Yem oTnn4aroTCs MHTEPIOIALUOHHBIM U ONTUMHU3ALMOHHBIN SKCIIEPUMEHT?

14. Kakue TpeGoBaHuUs NPEABIBIAIOTCS K GYHKIIUU LIeTH U dakTopam?

15. Yto Ha3bIBaeTCs ciaydaiiHbIM (DaKTOPOM B SKCIIEpUMEHTE?

16. Kak mpu 00pabOTKEe OKCHEPUMEHTAIBHBIX JJaHHBIX HCIONB3YyEeTCS KPUTEPHA
Creronenra?

17. Kak ornieHuBaeTCsl OJTHOPOTHOCTH TUCTIEPCUN PE3YIIHTATOB OMBITOB?

18. Kakoil kpurepuil uCHOJB3yeTCS M BbIBIEHUS OWIMOOK B  pe3yJbTarax
JKCIIEpUMEHTa?

19. Ha ocHoOBe Kakoil OIEHKHM MOXHO CYJUTh O BIIMSHUM M3MEHMBIIUXCS YCIOBUH
MIPOBE/ICHUS OMBITOB Ha PE3yJIbTaThl SKCTIEPUMEHTA?

20. Kak  wucmnonp3yercss METOA  HAUMEHBUIMX  KBaJApaToB  JUId  OIpEaesICHUs
K03 (HUIIMEHTOB PErPECCUOHHOTO YpaBHEHUS?

21. Kak cocraBisiercs miiaH 0AHO(paKTOPHOTO 3KCIIepuMeHTa?

22. Yto Takoe aJIeKBaTHOCTh PETPECCHOHHOTO YPAaBHEHHUS M KaK OHA OI[CHUBACTCS?

23. MeTo/1 HAaMMEHBIIUX KBaJpaToB B MaTPHUHOM opMme.

24. Kak onpenenutp KOA(PQOUIMEHTH PETPECCHOHHOTO  yYPAaBHEHHS  HCHOJIB3YS
MaTpUUHYIO0 (GOpPMY 3alMCH METO/1a HAUMEHBIINX KBapaTOB?

25. Yto Takoe CHMMETPHYHOCTH TIaHA SKCIIEpUMEHTa?

26. YTo Takoe OPTOrOHAIBHOCTH TJIaHa SKCIIEpUMEHTa?



27. AnTopuTM COCTaBJICHHsI TUTaHA TOJHOTO (haKTOPHOTO DKCIIEPUMEHTA THIA 2N MpHU
mr000oM grciie GaKkTOpOB.

28. OOmuit BUJ PETPECCHOHHOTO YPaBHEHUS, TIIOJIYYEHHOTO IO IUIAaHYy IOJHOTO
(aKTOPHOTO IKCIEPUMEHTA THIIA 2n.

29. Kakoe perpeccCHOHHOE YPaBHEHHE CUUTACTCs paOOTOCTIOCOOHBIM?

30. Yro Ttakoe 1poOHBIi (haKTOPHBINA SKCIIEPUMEHT?

31. B kakom caydae 1eiecooOpa3HO TPHUMEHSTh IUIaHBI JIpPOOHOTO (haKTOPHOTO
IKCIIEPUMEHTA?

32. Kak cocrapisieTcs Tuiad 1poOHOTo (pakTOpHOTO SKCIIEpUMEHTA?

33. Kak ompenenuts K03(pPUIMEHTH PErpecCHOHHOTO ypaBHEHHsS Ha OCHOBE IIaHA
IpoOHOTO (haKTOPHOTO IKCTIEPUMEHTA?

34. Yto Takoe reHepHupyroIIee COOTHOMECHUE?

35. Kakue koappuImeHTs perpecCHOHHOTO YPABHEHUS CYMTAIOTCS 3HAYUMBIMU ?

36. Kak onieHuTh a/IeKBaTHOCTh PErPECCUOHHOTO YPaBHEHUS?

37. Kak cocTaBUTh OpPTOTOHAJBHBIN IEHTPAIBHBIA KOMITO3UIIMOHHBIN IIIAaH BTOPOTO
nopsiaka?

38. Uro Takoe «3BE3[HBIC TOYKW» OPTOTOHAIBHOI'O LEHTPAIBHOTO KOMITO3UIIHOHHOTO
IUTaHA BTOPOTO MOPSAIKA  KaK HAWTH WX KOOPHMHATHI?



KonTpoasHnas padora:
Bapuanr -1

3amaya Nel. Tema: «Teopusi mogoous»

Hccnenyercs dSNeKTpUYeCKHd (GUIBTP [ OYUCTKH Ta30B, KOTOPBIA COAEPKUT
HPOXOMHOI KaHanm B BuAe TpyOwl (Bbicota h, miomans S), depe3 KOTOpPBIA MPOIyCKaeTcs
3abIMJICHHBI Tra3 ¢ a0CONIOTHOW IMAJIEKTPUYECKOW MPOHUIAEMOCThIO & . BHyTpu KanHama
HAXOJUTCS CTEPXKHEBOM 3JeKTpo. IIpu moaxiItoueHUN BBICOKOTO MOCTOSIHHOTO HanpsbkeHus U
IPOMCXOIUT MOHU3AIMS Ta3a, YaCTUIIBl 3arpA3HEHUN MPUOOPETAIOT 3apsii U MPUTATUBAIOTCS K
BHYTPEHHEH CTCHKE KaHaja. B 2IeKTpUuYecKyl0 Lelb BKIIOYEHO TOKOOTPAHMYMBAIOLIEE
cornpoTtuBieHue R Ha cirydail mpo6osi Ta30BOro MpOMEKyTKa.

[TapameTpsl HATYPHOU YCTaHOBKH:

U, =110 xB;
R, =10 kOm ;
h, =5m;

S, =60 n°;

g, =10 d/u.

HauanbHble yciaoBus (IapaMeTpsl Iporecca):
[Ipu moxkiroueHnn ycraHoBku B MomeHT Bpemenu t, (0)=01c¢ tok i,(0)=0014 u

sapsn Q, (0)=10"° K.

Onpenenurs:
1) kpuTepuH TOAOOMS METOJOM aHalM3a Pa3MEPHOCTEH I CJCAYIOIIEro CIUCKA
CYIICCTBCHHBIX BEIIMYHUH: u; i; R;t;S; ¢.

2) TmapaMeTpsl MOJICNH, TOT0OHON HATYpaIbHOW YCTaHOBKE.

3agaua Ne2. Tema: «IIpoBepka cTaTUCTHYECKUX THIIOTE3
Nmeercs 1Be BEIOOPKU:

K 1 2 3 4 5 6 7 8 9 |10 |11 |12 | 13 | 14
Xk (12,5(11,2110,3| 9,0 |10,7/ 9,1 | 9,8 | 9,8 |11,3]10,5| 9,6 | 8,3 |10,6|10,1
X (17,2196 /10,1|10,8| 8,8 | 88 |9,1|10,6|12,6|10,7| 7,8 | 9,7 |12,0{11,4

Heobxomnmo:

1) mpoBepHUTH KaXKIyI0 BBIOOPKY Ha HATUYHE TPYObIX OIMHOOK;

2) mpoBepUTH BHIOOPKU HA OJJHOPOJIHOCTH M HAWUTH HAWIYUIIYIO JUCIIEPCHIO;
3) OlLIEHUTH TeHEepaAIbHOE MaT. OKuAaHue Li(x) C BEpOSATHOCTHIO 95%);

4) TpOBEpHUTH THUIIOTE3y O TOM, T€HEpaJlbHOE MaT. OXHujaHwe L(Xx) paBHO HOMEpY

BapUaHTa;

5) HaWTH HOBEPUTENBHBI WHTEPBAI Te€HEPATBLHOW IHcriepcud o (x) ¢ BEpPOSTHOCTHIO
90%;

6) IPOBEPHUTH THIIOTE3Y O TOM, T'eHepallbHas ucnepcust o(x) paBHAa HOMepy BapHaHTa.

3agaua Ne3. Tema: «PerpeccoHHbIH aHATU3 U VIAHMPOBaHKeE IKCIIEPUMEHTOB)
Paccuntath mapameTrpsl MaTeMaTHUYecKOW MOJENM Ha OCHOBAaHMU  TaOJUIIBI
SKCHICPUMCHTAJIBHBIX JAHHBIX U OLICHUTE €€ JOCTOBECPHOCTD.



Ne Bapbupyemble HakTopb 3HaueHus QyHKIUM OTKINKA
omnbITa Xo X1 X2 Y1 Y2

1 1 10 15 260 264

2 1 2 15 420 418

3 1 10 5 -40 —-44

4 1 2 5 120 124
JUISL 9TOTO:

1) moCTPOUTH KOJUPOBAHHYIO MAaTPUILY IJIAHUPOBAHUS SKCIEPHUMEHTA;

2) paccuuTath K03(GHUIMEHTH yPaBHEHHs PETPECCUU B KOJUPOBAHHOU (opMe;

3) mpoBepUTH a/IeKBaTHOCTh MOJICIN Ha OCHOBAaHHMH JyOJIMPOBAHHUS OIBITOB;

4) OUEHHUTH 3HAYUMOCTh KOA(PPHUIMEHTOB YPAaBHEHUS C JOBEPUTEIHHON BEPOSTHOCTHIO
95%.

Bapuanr - 2

3amaua Nel. Tema: «Teopusi nogoous»

Uccnenyerca ayeKTpudecKuil QUIBTP JUIsl OYMCTKU TIa30B, KOTOPBIM COJEPIKUT
IPOXOMHOI KaHanm B BuAe TpyOwl (Bbicota h, miomans S), depe3 KOTOpBIA MHPOIyCKaeTcs
3a/bIMJIEHHBIM ra3 ¢ a0COJIIOTHOM JUAJIEKTPUYECKOM IMPOHUIAEMOCThI0 & . BHyTpu kaHana
HaXOJUTCs CTEPXKHEBOM 3eKTpo. IIpu moaxitoueHUn BBICOKOTO MOCTOSIHHOTO HanpsbkeHus U
IPOMCXOTUT MOHU3AIMS Ta3a, YaCTUIIBl 3arpSI3HEHUN MPUOOPETAIOT 3apsi U MPUTATHBAIOTCS K
BHYTpEHHEH CTEeHKe KaHajla. B ajekTpuyeckyro Ienb BKIOYEHO TOKOOIPaHMYHMBAIOIEEe
cornpoTtuBieHue R Ha cirydail mpo6ost Ta30BOT0 MPOMEKYTKA.

ITapameTpsl HATYpPHON YCTAaHOBKH:

U,=120 B,
R, =20 kOwm ;
h,=6wm;

S, =60.";

g, =107 @/u.

HavanbHble yciaoBus (TapaMeTpsl porecca):
[Ipn moaxmoueHnn ycraHoBkd B MoMeHT BpemeHu t (0)=01c¢ tok 1,(0)=0,014 wu

sapsn Q,(0)=10" K.

Onpenenuts:
1) kpuTepuH TOAOOMS METOJOM aHalM3a Pa3MEPHOCTEH I CJEAYIOIIEro CIUCKa
cymectBennsix Benmmund: U ; R; t;i; h; S.

2) TapaMeTphl MOJIENH, TOT00HON HATYpaIbHOW YCTAHOBKE.

3apauya Ne2. Tema: «IIpoBepka cTaTHCTHYECKHUX IMIIOTE3»

Wmeercs 1Be BEIOOPKU:

k 1 2 3 4 5 6 7 8 9 |10 | 11 |12 | 13 | 14
Xk | 71164 [58|50]52|23|37|54|30|46 6,7 |47 |41]|47
Xk | 671497055 (32|38|35|54[39|50|55/|51|26|54

Heob6xoaumo:



1) mpoBEPHUTH KXY BEIOOPKY Ha HAIMYKE TPYOBIX OIMHUOOK;
2) mpoBEepPUTH BBIOOPKH HA OJJHOPOIHOCTH U HANUTH HAWITYUIIYIO JUCIIEPCHIO;
3) OlLIeHUTH TeHepaIbHOE MaT. OKuAaHue L(x) C BepOSTHOCTHIO 95%);

4) mpoBepuTh TUIOTE3y O TOM, T'€HEepalibHOE MaT. OXuAaHue g(x) paBHO HOMEpY

BApUAHTA;

90%;

5) HaWTH JOBEpPHUTENbHBI MHTEpBAJI IeHepajibHOW aucnepcuu o(x) ¢ BEpPOATHOCTHIO

6) IpPOBEPUTH TUIIOTE3Y O TOM, FeHepalbHas qucnepcus o (x) paBHa HOMEpPY BapHaHTA.

33[[3‘{21 Ne3. Tema: «Perpeccnonnmﬁ AHAJIN3 U INTAHUPOBAHUE IKCIICPUMEHTOB»

Paccunrare mapamerphl MaTeMaTH4E€CKOM  MOJIEIM HAa  OCHOBAHMM  TaOJHUIIbI

OKCIICPUMCEHTAJIBHBIX JaHHBIX U OLCHUTH €€ JOCTOBECPHOCTD.

95%.

Ne Bapbupyemble HakTopbl 3Hauenus QyHKIUM OTKINKA
ombITa Xo X1 X2 Y1 Y2

1 1 16 6 127 129

2 1 4 6 79 75

3 1 16 2 95 91

4 1 4 2 47 45
JUTISL 9TOTO:

1) HOCTpOUTH KOAMPOBAHHYIO MaTPUILy INIAHUPOBAHUS SKCIIEPUMEHTA;

2) paccuuTaTh KO PHUIMEHTH YPaBHEHHUSI PErPECCHU B KOAWPOBAHHOHN (opme;

3) npoBepHUTH aAEKBATHOCTh MOJIEJIM HA OCHOBAHUU JyOJIMPOBAHHUS OIIBITOB;

4) OLIEHUTh 3HAYMMOCTh KO3((UIIMEHTOB ypaBHEHHUS C JOBEPUTEIBHON BEPOSITHOCTHIO

BapuanTt — 3

3agaua Nel. Tema: «Teopusi mogodus»
Hccnenyercs 5SneKTpUYeCKUd (GUIBTP s OUYUCTKM Ta30B, KOTOPBIA COAEPKUT

NPOXOJHOW KaHal B BHJE TpyObl (BbicoTa h, miomams S), depe3 KOTOPBIH MPOMyCKaeTcs
3a/IbIMIIGHHBI Ta3 ¢ a0CONIOTHON IUANIEKTPUYECKON MPOHUIAEMOCThI0 &£ . BHyTpm kanama
HAXOJIUTCA CTEPKHEBOM AMEKTPo. [Ipu moaKII0UeHUH BBICOKOTO MOCTOSIHHOTO HarpshkeHus U
MPOUCXOUT MOHU3AIMS Ta3a, YaCTHUIbl 3arpsS3HEHUN MPUOOPETAIOT 3apsia U MPUTATUBAIOTCA K
BHYTPEHHEH CTEHKE KaHajla. B 52JeKTpuuecKyro IeMb BKIIOYEHO TOKOOTPAaHUYHBAIOIIEE
conpotuiieHre R Ha ciyuail mpo6os ra30BOro MPOMEXKYTKA.

[TapameTpsl HATYpHOH YCTaHOBKHU:

U, =100 xB;
R,=5x0m
h,=4m;

S, =607";

g, =10"" D/u.

HavanpHbie ycnoBus (mmapaMeTpsl Mporiecca):
[Mpu noxakmovenun ycraHoBkM B MoMmeHT BpemeHu t (0)=01c Ttok i (0)=0,014 u

sapsn Q, (0)=10"° K.



Onpenenurs:
1) xpurepun 1mOJOOHS METOJOM aHAIW3a pPa3MEPHOCTEH IS CICAYIOIIEro CIMCKa
cyuiecTBeHHbIX BenmuuH: 1; R; t; Q; S; h.

2) mapaMeTpbl MOJICIIH, MTOA00HOI HATypallbHOW YCTaHOBKE.

3agaua Ne2. Tema: «IIpoBepka cTaTHCTHYECKHX THIIOTE3»
Hmeercs 1Be BEIOOPKU:

k 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14
Xk |222,41220,7|223,8/1237,3[235,4/215,6223,0217,1]216,8(228,0227,0[200,1(221,7|206,7
Xok [207,51215,1|1218,1{218,8|209,4/241,6[218,0[224,7231,2228,3|213,6(214,8/236,8|222,9
Heo0xoaumo:

1) mpoBepHUTH KaXKIyI0 BBIOOPKY Ha HATM4KE IPyObIX OIHUOOK;

2) IpOBEPUTH BEIOOPKH HA OJHOPOJIHOCTh M HAWTH HAWIIYYIIYIO JUCIIEPCHUIO;

3) OLICHUTH TEHEPATbHOE MAT.0KUIaHUE L(X) C BEpOSTHOCTHIO 95%;

4) mpoBepUTH TUIOTE3y O TOM, T'e€HEepallbHOE€ MaT.okuganue (x) paBHO HOMEPY
BapUaHTa,

5) HaAWTH AOBEPUTENBHBI WHTEPBAI Te€HEPAIBLHOU IHcriepcud o (x) € BEPOSTHOCTHIO
90%;

6) IPOBEPHUTH THIIOTE3Y O TOM, T'eHepalibHas nucnepcust o (x) paBHAa HOMepYy BapHaHTa.

3agaua Ne3. Tema: «PerpeccnoHHbIi aHATU3 U IVIAHMPOBAHME IKCIIEPUMEHTOB)
Paccuutath mapamerpsl MaTeMaTH4YEeCKOH MOJENIM HAa  OCHOBAaHMU  TaOJIUIIbI
SKCHCPUMCHTAJIBHBIX JAHHBIX U OLICHUTL €€ JOCTOBCPHOCTD.

95%.

No Bapbupyewmbie GakTopsl 3Hadenust GyHKIIUHA OTKIUKA
OmnbITa Xo X1 X2 Y1 Y2

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) nocTpouTh KOAUPOBAHHYIO MATPUILY IUTAHUPOBAHUSI SKCIIEPUMEHTA;

2) paccuuTaTh KO3 PHUIUEHTH YPaBHEHUS pErpeccun B KOJUPOBAHHOH (opme;

3) mpoBEPUTH aJIEKBATHOCTH MOJIETTH HA OCHOBAHHH JTyOJIUPOBAHUS OTIBITOB;

4) OIICHUTH 3HAYHMMOCTD K03(1)(1)I/II_II/IGHTOB YpaBHCHUA C I[OBepI/ITeJIBHOﬁ BCPOATHOCTBIO



Bonpocsl 1J1s1 IpoBeeHus! 3a4eTa:

1. TloHsATHE HayYHOTO 3HAHMUSL.

2. Meropl, HCHIONB3yEMbIE Ha TEOPETUUECKOM U SIMITUPUYECKOM YPOBHE MCCIIEIOBAHHUS.

3. Teopwus 3kcriepuMeHTa M €€ COCTAaBHbBIE YacTH: MOJCIMPOBAHUE, TEOPHsI TTIAHUPOBAHUS
9KCIIEpPUMEHTa, 00paboTKa pe3yIbTaToB.

4. MopnenupoBaHue B  HAay4YHBIX HCCJICIOBAHUAK;, TIOHATHE MOJEIHU;  BUABI
MOJICIIUPOBAHMSL.

5. Tlonsitue o0000meHHOW mnepemeHHoi. Kpurepun momobus. IlpeacraBnenue
pEe3yJIbTATOB SKCIIEPUMEHTA B KpUTEPHUAIbHOH (hopme.

6. Ilepmas Teopema momobus (reopema HetoroHa-beprpana).

7. Bropas Teopema moaoous (n-reopema).

8. Tpetbs Teopema noaoous.

9. OmnpeneneHve KpUTEpUEB MOAOOMS IO M3BECTHBIM YpPaBHEHUAM (PU3UUECKOTO
npouecca. Meroa MHTETpaIbHbIX aHAJIOTOB.

10. IlpaBwmia npeodpa3oBaHusi KPUTEPUEB MTOTOOHS.

11. Onpenenenne KpuTepueB MoI00MS MO CHUCKY CYIIECTBEHHBIX BETMYHUH H3Y4aeMOTO
¢duznueckoro npouecca. AHanu3 pazmMepHocteid. Meron Panest.

12. Enuaunel  u3MepeHuss ¥ pa3MepHocTH ¢usudeckux BenuunmH. Cucrema CH.
[TepBrYHbIE U BTOPUUYHBIE BEIMYHUHBI.

13. OnpenenurenbHple ypaBHEHHs W (OPMYIBI pa3MEpHOCTEH BTOPUYHBIX BEIUYHH
cucreMbl CHU.

14. DxcniepuMeHT U (aKTOPHI SKCIIEPUMEHTA (HEM3MEHHBIE, BApbUPYEMBIE U CITy9aliHbIE).
@yHKUMY neau. Bocnpon3BoauMocTh SKCIIEpUMEHTA.

15. VpoBau  dakrtopa. DakropHOEe  MPOCTPaHCTBO.  [IOBEpXHOCTH  OTKIIMKA.
OnHodakTOpHBIE U MHOTO()AaKTOPHBIE SKCIIEPUMEHTHI. [1acCUBHBIN M aKTUBHBINA HKCIIEPUMEHT.

16. 3agaun, pemraeMpile € [OMOMIBIO  DKCIEPHUMEHTA: HWHTEPIOJSIUOHHBIE H
sKcTpeMasibHble. TpeOoBanus, IpeabaBiIsieMble K (pakTopaM U (PyHKIIUH LIENH.

17. Cnyuaiinple BenumuuHbl. DyHKIUU pacnpeneneHusd. llapamerpsl pacnpeneneHus
CJIy4aiiHbIX BEJTMYHH.

18. Craructuyeckue coBokynHoctd. CTaHAapTHOE HOPMAIbHOE pachpeselieHue.
Perienue oCHOBHBIX 3a/1a4 MaTEMaTHUYECKOM CTaTUCTUKU.

19. Kpurepwuii Oumepa.

20. Pacnipenenenue CThIOEHTA.

21. Pacnpenenenne [Tupcona.

22. Kpurepuii Koxpena

23. IIpoBepka BEIOOPKH Ha MOI03PUTEITBHOCTb.

24. Tlonubiit (axropHblii 3xcriepuMeHT. KonupoBanue ¢akropos. IlocTtpoeHue niaaHoB
tumna 2". Marpuria manuposanus 110D 2",

25. OcHoBHBI€ cBoO¥icTBa MaTpuibl [1DI.

26. Beraucnenue koddurpenTos perpeccun B [10D.

27. IIpoBepka agekBaTHOCTH Mojeneit [1DD.

28. OpToroHaipHOE IEHTpAIbHOS KoMITO3uIMoHHOe TutanupoBanue (OLIKIT). Marpura
ianupoBanust OLIKII. OcHoBuble cBoiicTBa. OOpaboTtka pesyiabraros OLIKII.

29. PoroTabenbHOe 1eHTpalbHOE KoMIO3uIInoHHOoe TutanupoBanue (PLIKIT).

30. [ApoOuslii phakTopHBIH 3KcTIepuMeHT (D).

31. [naHMpOBaHUE FKCTPEMATBHOTO SKCIIEPUMEHTA.

32. CUMILJIEKCHBIN METO/I.

33. MeToa HaMMEHBITNX KBaJIPaTOB.

34. YpaBuenue perpeccun. Onpenenenue kodpduimenToB perpeccunt N-¢pakTopHOTr0O
IKCTIEPUMEHTA.

35. Perpeccuonnsiit ananus. [IpoBepka ko3 PHUIIMEHTOB Perpeccy Ha 3HAYUMOCTb.

36. IIpoBepka ageKBaTHOCTH MOJIEIIH.



37. OueHka mpeacKa3aTeNbHBIX CBOWCTB YypaBHEHUs perpeccuu. JlucrnepcroHHBIN
aHaJu3.



MNMPUJIOKEHHE 2
(o0s3aTenbHOE)

OueHoYHBIE cpe/ICTBA /1Js NIPOBe/IeHUsI MPOMEKYTOUHOMH aTTecTaluu
a) [lnannpyemble pe3y/abTaThl 00y4eHHs H OLIEHOYHbBIE CPEICTBA /IJIs POBEeHUs] MPOMEKYTOYHOH ATTeCTAIlUM:

Kon Nunukatop AoCTHXEHUS

OneHouHble CpeacTBa
WHJIHUKATOpa KOMIIETCHIIUH

IIK-1: Cnoco0eH y4acTBOBaTh B INIAHUPOBAHMH, MOATOTOBKE M BbINOJHEHNH THIOBbIX IKCIIEPUMEHTAJBHBIX MCCJICI0BAHUI 10 32IaHHOM
METOIMKeE U 00padaThiBaTh Pe3yJbTAThl IKCIIEPUMEHTOB

IK-1.1 Pa3zpabarbpiBaer TJ1aH Bomnpochl /i1 KOHCTIEKTHPOBAHMSI .

MEpOIPUATHI o 1. Yo takoe Hayka? Ha xakue pazaesnsl mopas3ieisieTcs COBpeMeHHas HayKa?
[TOBBIIIIEHHIO 2. UYem xapakTepusyercsi HaydHOE UCCIIeI0BaHkE?
HaJIe)KHOCTH u 3. OOmIenoruveckue, TeOPETUICCKUE U SMITUPUICCKUE METO B TIO3HAHHS.
SKOHOMHYHOCTH PaOOTHI 4. Yro Takoe sxcniepuMeHT? Kakue 0COOEHHOCTH MPUCYIIHN SKCIIEPUMEHTY ?
ANMEKTPOTEXHUICCKOTO 5. Tlepeuncnure cTaguu OCYIIECTBICHUS dKCIIeprMeHTa. Kakue BUIIbI SKCIIEPUMEHTOB CYIIIECTBYIOT?
o0opypoBaHus 6. Yto Takoe MoJeIMpOBaHUE?
7. Uto OHMMAETCS TI0/T OPUTHHAIIOM U Mojieibr0? HazoBUTE YCITOBHS CYIIIECTBOBAHUST MO,ICIIH.
8. Uro Takoe momooue. Buasl mogoowus.
9. Kakwue 3amaun pemraer Teopust moaoous?

10. Yto Takoe kputepuit mogoous?

11. Buabl pakTopoB B IKCHIEPUMEHTE.

12. Cxema sKkcriepuMeHTa («UEPHBIH SILIUKY).

13. Yem oTIMYArOTCS MHTEPTIOSIIIMOHHBIN U ONITUMH3AIMOHHBIN SKCIIEPUMEHT?

14. Kakue TpebGoBaHMs MPEIbIBIAIOTCA K GYHKINU 1eH U pakTopam?

15. Yro Ha3biBaeTcs ciay4yailHbIM (paKTOPOM B DKCIIEpUMEHTE?

16. Kak mpu 00paboTke SKCHIepUMEHTAIbHBIX JaHHBIX UCHOJBb3yeTcst Kputepuid CThioieHTa?

17. Kak ouieHuBaeTcs 0IHOPOJAHOCTH IUCIIEPCUN PE3YIHTATOB ONBITOB?

18. Kakoii kpuTepuit HCIIONB3yeTCs TS BBISIBICHUS OLIMOOK B pe3ysbTaTax dKCIepuMeHTa’?

19. Ha ocHOBe Kakoi OIIEHKH MOKHO CYAHTH O BIMSIHUW W3MEHUBIINXCS YCIOBUI MPOBEICHUS OIBITOB
Ha pe3yJIbTaThl dKCIIepuMeHTa?

20.Kak wcnomp3yercss MeETOJl HAaWMEHBIIUX KBaJpaTOB IS  ONpeleNieHus KOd(PPHUIMEHTOB
PETPECCUOHHOIO YpaBHEHUSI?




21. Kak cocraBinsieTcs miaH 0IHO(aKTOPHOTO dKCIIepUMEHTA?

22.YT0 Takoe aJleKBaTHOCTh PErPECCUOHHOIO YpaBHEHUS U KaK OHA OIlCHUBAeTCs?

23. MeTo 1 HaMMEHBIINX KBAJIPAaTOB B MATPUUHO (hopme.

24. Kax ornpeie’uTh KOAPPUIIUEHTHl PErPECCUOHHOT0 YpaBHEHUS UCIIOJIB3YS MATPUUHYIO (popMy 3amucu
METO/a HAUMEHBIINX KBAIPATOB?

25. YT0 Takoe CUMMETPUYHOCTD I1JIaHa SKCIIEpUMEHTa?

26. Yto Takoe OpTOTOHAIBHOCTD IUIaHA SKCIIEpUMEHTA?

27. ANTOpUTM COCTaBJICHUS IJIaHa MOJHOTO ()aKTOPHOTO IKCIEPUMEHTa THMa 2n Mpu JoOOM uucie
(hakTopoB.

28.O0umii BUA PErpecCUOHHOTO YpPaBHEHUS, MOJIYUYEHHOTO M0 TIUIaHy IMOJHOTO (aKTOPHOTO
9KCIIEpUMEHTA THUIIA 21.

29. Kakoe perpeccCuoHHOE ypaBHEHHE cuuTaeTcs paboTocrnocoOHbIM?

30. Yro takoe qpoOHBIi (haKTOPHBINA IKCIIEPUMEHT?

31. B kakoM citydae 1enecoodpazHo MPUMEHSTH MIIaHbl JPOOHOTO (haKTOPHOTO IKCIEpUMEHTa?

32. Kak cocraBisiercs miaH ApoOHOTo (aKTOPHOTO 3KCTIepUMEHTa?

33.Kak omnpenenuts KOIPPUIMEHTH PErpecCCHOHHOTO YpPaBHEHHMS HA OCHOBE IUIaHAa JAPOOHOTO
(hakTOpHOrO IKCHepUMeHTa’?

34.Yro Takoe reHepupyrollee COOTHOLIeHHE?

35. Kakne k03¢ HUIUEHTHI PEerpecCHOHHOTO YPABHEHUS CYMTAIOTCS 3HAYUMBIMHE?

36. Kax o1ieHUTh a/1eKBaTHOCTh PErPECCUOHHOTO YPABHEHUS ?

37.Kak cocTaBUTh OPTOTOHAIBHBIN IEHTPATBHBIN KOMIIO3UIIMOHHBIN TUIaH BTOPOTO MOpsIKa?

38.Uro Takoe «3BE€3HbIE TOYKU» OPTOrOHAIBHOTO IEHTPAJIHHOIO KOMIO3MLIMOHHOTO IUIaHA BTOPOTO
MopsiIKa U KaKk HATH UX KOOPIUHATHI?

IIpakTnyeckue 3agaHus:
1. HaiiTi kputepun mo1o0us Ui OINpeIesIeHUs MapaMeTpoB MOJIENH TypOoreHepaTopa co CleAyoIMU
XapaKTepUCTUKAMMU:




U... =20kB;

P.. =320 MBT;
I, =10,2 kA;
R.ouer =0,0013 Om;
J=75T1-M%

m =257 T.

Hauanensle ycnoBus t,=1c, 0, =3141/c _

2 2, —
2. Paccynrarh AMCHIEPCHIO €IMHMYHOTO S°(y,) W cpeaHero S°(Y) pesyiabrara mo 9 HOBTOPHOCTAM

OIIbITA.

K 1 2 3 4 5 6 7 8 9
Uw,xB| 35 | 36 | 37 | 40 | 36 | 39 | 35 | 38 | 37

3.B Ta6n1/1ue IMPUBCACHBI PC3YJIbTATHI 3aMCPa HAIIPSAXKCHUA, STAJIOHHBIM 3HAYCHUCM KOTOPOT'O ABJIACTCA
T . 2 2=
U=35 xB. Haiitn gucniepcuto exuanyHoro S™(y,) u cpenero S°(y) pesynbrara.

k 1 2 3 4 5 6 7 8
U, xB | 369 | 372 ]384 ]392 368|374 338 | 390

4. JTns BeIOOpKH U3 331a4u Ne3 onpeeuTh JOBEPUTEIbHbIM HHTEPBaJl FT€HEPAIbHOTO MaTEMaTHUECKOTO
OKUJaHUS U TUCIIEPCUU C BEPOSTHOCTHIO 90%.

5. PaccuntaTth OLIEHKH IHCIIEPCHUU €AWHUYHOTO M CpeaHero pesynbrara. s BeiOopku I mpoBeputs ¢
BeposATHOCTHIO 0,95 paBHO JIM reHepalibHOE MaTeMaTW4yecKoe OKuIaHue 3HaueHuto X (duucio OykB B
damunun x 10). {ns BeiOopku 11 moBepuTh runoTesy o paBeHCTBe IT'eHepaibHOM qucnepcuu Y (BeauuuHy Y
MIPUHATH PaBHOM HOMEPY KOMIIbIOTEPA, 32 KOTOPHIM BbI paboTtaere).

K 112,34 |56 [7[8]9]10]11]12]13|14]|15/16
ya |120]115|122|117(119|125|121|124|117|118| — | — | — | — |—|—
Ve | 25128 13231 (30[27(26[29[32]|30]26]|29]|28|29 30|32




yian [1201125/130/115]120|110{140]130/135|125]120|115|135|125| —|—
Yeiv| 68 | 72 | 7369 |70 72171169 |72 |74][73|69[68|—|—|—

6. OLIEHUTH C BEPOATHOCTHIO 95% OTHOPOIHBI JIK TUCIICPCHUH.

u 1 2 3 4 5 6
S%(y), B> | 240 | 140 | 180 | 212 80 150
f, 24 12 10 8 16 30

7. Onpenenuts ¢ HaAEKHOCThIO p=0,95 HET 1K B IPEJICTaBICHHbBIX SKCIIEPUMEHTAIbHBIX JAHHBIX TPYOBIX
omnOok. Ilocne MCKIOUYEHUS BO3MOXHBIX OIIMOOK MOJYYHUTh OLIGHKM MaTeMaTH4YEeCKOIO OXKUJaHUS U
JUCTIEPCUU JJIS1 KaX 101 BIOOPKH.

u |k 1 2 3 4 5 6 7 1819 ]10]11]12
| |y, Br [39,6/37,2|38,4[39,2|386(374|388 —| —| —|[—| —
Iy, Br |[120| 80 | 115|125|130|115|120|130|125| — |—| —
I {ykm, Br | 100 | 28 | 105| 50 | 95 | 100 | 110 |105]100/110[95|100

8. OHpeI[eJ'II/ITL qUCJI0 HOBTOpHOCTeﬁ OIlbITa AJId IOJY4YCHUA ,[[OBGpI/ITCJ‘ILHOfI OIJ_II/I6KI/I, paBHOﬁ S(V)
=2%, ecu S?(yk)=8,2; f=1200.

9. JlaTh 3aKiIIOUEHHE O BO3MOKHOM IPEUMYIIECTBE OJHOTO KOMMYTAIIMOHHOTO arnmnapaTa rnepes IpyraM
10 TOKY 2JIEKTPOJUHAMHUYECKON CTOMKOCTH Ha OCHOBE CJIEAYIOIINX PE3yIbTaTOB UCIIBITAHUI.

K 1] 2 314 |5 6 7 8 1 9 |10
ik, KA | 88 [ 92 | 89 |93 |90 | 91 |90 |88 |90 | —
ki, KA | 93 [ 92 | 89 |94 | 95|95 |94 |98 |96 |95

17. TToctpouts mian 1M 2" B Ge3pasMepHOM BHIPAKEHHH M B HATYPaJIbHOM pa3sMePHOCTH (GaKTOPOB I10
CJIEIyIOILMM MapaMeTpam:




X0 =38 kB; X,y =24 %; X, =0,6 M; X, =500 06/muH;
A =6xB; A,=4%; A,=0,15m; 1, =50 00/MHH.

18. [Io moctpoeHHOMY B MpeAbLAyIIeH 3a7aue IJIaHy BBIIIOJIHEHA CEpHsl OMbBITOB. Pe3ynbTaTsl
npeacTaBieHsl B Ta0a. PaccuntaTs K03 QUIIMEHTH PErpecCHOHHOTO YPaBHEHHUS.
ITo pesynpratam I1PD 24 MOKHO IIONTYUHTH PErPECCHOHHOE YPAaBHEHHE CIIEIYIONIEro BH/IA:

Y =0 0% +0,X, +b;X; +b,X, +0,X X, +Bi3% X B, XX, 0% X; +0,,%,X, +
03, X3 X+ Bips XX X 015, XX Xy 4 Bog X Xs Xy 4By X XX, 40150 X X, XX,
PCSyJILTaTLI IKCIICPUMCHTA

Y1u You Yau Yau
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
534 |53,3 |536 |526
70,2 68,9 68,9 70
71,3 69,1 68,6 69,1
91,7 88,8 |90 88,6
9 71,6 70,1 70,4 69,8
10 849 [858 |858 |864
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
15 933 935 |934 |921
16 98,2 98,7 98,2 98,8

O INO || WIN|F|C

KonTtpoJubHnas padora:

Bapuant —1




3apauya Nel. Tema: «Teopust mogoous»

Hccnenyercs 3neKTpUYecKuil (PUIbTp Ul OUMCTKU I'a30B, KOTOPBIHA COAEPKUT MPOXOTHON KaHaJl B BUJE
TpyObl (BbIcOTa h, TUIOmAme S), uyepe3 KOTOPBIH MPOIyCKAeTCs 3aJbIMIICHHBIH Ta3 C a0COJIIOTHON
IURJIEKTPUYECKOM IMpOoHUIaeMOCThi0 & . BHyTpm kaHanma HaxoauTcs crepykHeBoW anektpox. Ilpu
MOJKJIOYEHUN BBICOKOTO IOCTOSHHOIO HampsbkeHMs U DNpOMCXOOUT MOHU3alMs Tasza, 4YacTUIlbl
3arps3HEHUH MPUOOPETAIOT 3apsil M MPUTATUBAIOTCS K BHYTPEHHEH CTEHKE KaHala. B anekTpudeckylo 1nerp
BKJIFOYEHO TOKOOI'pPaHMUYMBAIOILEE CONPOTUBIEHUE R Ha ciydail mpoOosi ra30BOro NpoMexKyTKa.

[TapameTpsl HATYpPHOM YCTaHOBKH:

U, =110 xB;
R, =10 kOm ;
h,=5wm;

S, =60 m%;

g, =107 @D/u.

HauanbHbie ycinoBus (apaMeTphl IPOIIECcca):
[Ipu noxakmoyennn ycranoBkd B MomeHnT Bpemenu U (0)=01c¢ tok 1,(0)=0014 wu 3apsan

Q,(0)=10" K.

Ornpenenurs:
1) KPUTEPUM TIOJ00US METOJOM aHalM3a Pa3sMEPHOCTEM Ul CIEAYIOMIErO CIUCKA CYNIECTBEHHBIX
genmuuuH: U ;i1 R; t; S; ¢.

2) mapaMeTpbl MOJEIIH, MOJOOHON HATYPaAIbHOM YCTaHOBKE.

3agaua Ne2. Tema: «IIpoBepka cTaTHCTHYECKHX THIIOTE3»
Nmeetcs nBe BHIOOPKHU:

k 1 2 3 4 5 6 7 8 9 | 10| 11|12 | 13 | 14
Xk |12,5/11,210,3| 9,0 |10,7{ 9,198 | 9,8 |11,3|10,5| 9,6 | 8,3 |10,6|10,1




| Xa 17,2/ 9,6 [10,1/10,8] 8,8 | 8,8 | 9,1 [10,6(12,6(10,7] 7,8 | 9,7 [12,0]11,4]

HeoOxonumo:

1) mpoBEPHUTH KaXKAYIO BEIOOPKY Ha HAIMYHE TPYOBIX OITHOOK;

2) npoBEPUTH BIOOPKU HA OJJHOPOIHOCTh U HAUTH HAWIYUIIYIO JUCIIEPCHUIO;

3) OLIEHUTDH I'eHEpATLHOE MaT.OKUIaHHE £/(X) C BEPOSATHOCTBIO 95%;

4) pOBEpPHUTH THIIOTE3Y O TOM, FEHEPAIbHOE MaT.0KHIaHUe L/(X) paBHO HOMEpY BapHaHTa;

5) HAWTH JOBEPHUTEIBHBIN HHTEPBAI TeHEPAILHOM auctiepcun o (x) ¢ BeposTHOCTBIO 90%);

6) IPOBEPUTH TUIIOTE3Y O TOM, TeHepallbHast aucrepcus o (x) paBHA HOMEpY BapHaHTa.

3apauya Ne3. Tema: «PerpeccCHOHHBIN aHAIN3 U IVIAHMPOBAHUE IKCIIEPUMEHTOB)

PaccuuTath mapameTpbl MaTEMaTHYECKOM MOJIEITH HA OCHOBAaHUH TAOJIUIIBI SKCIIEPUMEHTAIBHBIX TaHHBIX
U OLICHUTH €€ JIOCTOBEPHOCTb.

Ne Bapbupyemble GakTopbl 3HaueHus GYHKIUM OTKIMKA
OITBITA Xo X1 X2 Y1 Y2

1 1 10 15 260 264

2 1 2 15 420 418

3 1 10 5 - 40 —44

4 1 2 5 120 124

JUISL 9TOTO:

1) mocTpouTh KOAUPOBAHHYIO MATPUILY IUTAHUPOBAHUSI SKCIIEPUMEHTA;

2) paccuuTaTh KO3 GHUIMEHTH YPaBHEHUSI PErPECCUU B KOJMPOBAHHOM (popme;

3) MpOBEPUTH a/IEKBATHOCTh MOJICIIA HA OCHOBAHHH JyOJIMPOBAHHUS OIBITOB;

4) oLIeHUTH 3HAYUMOCTH KOA(P(PHUIIMEHTOB YPAaBHEHUS C IOBEPUTEIBHON BEPOSITHOCTBIO 95%.

Bapuant — 2
3agaua Nel. Tema: «Teopusi nogoous»

Hccnenyercs anekTpudecKuil GUIbTP sl OYUCTKU Ia30B, KOTOPBIM COAEPKUT MPOXOTHON KaHal B BUJIE
TpyOBl (BbicoTa h, miomane S), uepe3 KOTOPBIA MPOMYCKAeTCsl 3aJbIMJICHHBIA Ta3 ¢ a0COJIIOTHOM




JURJIEKTPUYECKOM MPOHUIIAEMOCTBIO & . BHYTpM KaHana HaxXOOUTCs CTEpKHEBOW a3nektpoxd. Ilpu
MOAKJIIOUYEHUH BBICOKOTO TIOCTOSSHHOTO HampspkeHuss U MpPOUCXOJUT HMOHM3AIUsl Tas3a, YacTHUIIbI
3arpsi3HEHUI MPUOOPETAIOT 3apsi/l U MPUTATUBAIOTCS K BHYTPEHHEH CTEHKe KaHaja. B anekrpuueckyto 1enb
BKJIFOYEHO TOKOOTPAaHMYHMBAIOIIIEE CONPOTHUBIIEHHE R Ha ciydaii mpo6osi ra30BOro mpoMeKyTKa.
[TapameTpsl HATYpHOU YCTaHOBKH:

U,=120 xB;
R, =20 xOwm;
h,=6m;

S, =601%;
g,=10" D/u.

HavanbHbie ycinoBus (mmapaMeTpsl Mporiecca):
[Ipu noaxmodenun ycranoBku B wMomenT Bpemenu 1 (0)=0lc rtox 1,(0)=0,014 wu 3apsan

Q,(0)=10"° Kx.

Onpenenurs:
1) KpUTeprun HO,I[O6I/I$I MCTOAOM aHaJIu3a pa3M€pHOCT€I71 JJI CICAYIOLICTO CIIMCKA CyHIECTBEHHBIX BEJIMYNH:
U; R; t;i; h; S.

2) mapaMeTpbl MOJIENH, TIOJOOHOMN HATYPAIBHOMN YCTaHOBKE.

3agaua Ne2. Tema: «IIpoBepka craTHCTHYECKHX THIIOTE3»
Nmeercs 1Be BEIOOPKU:

k 1 2 3 4 5 6 7 8 9 |10 11 |12 | 13 | 14
Xk | 71164 |58|50(52(23|37|54(30/|46|6,7 |47 |41 |47
Xk |67(149]70|55(32|38|35|54[39|50|55/|51|26|54

Heobxoaumo:
1) npoBepHUTH KaXKIyI0 BBIOOPKY Ha HAJIMYKE IPYObIX OMHOOK;




2) MIPOBEPUTH BHIOOPKH HAa OJTHOPOJHOCTh U HAWTH HAMIYYLIYIO TUCIIEPCHUIO;
3) olleHUTDH TeHepanbHOe MaT. oxuaanue L(x) ¢ BEpOATHOCTHIO 95%;

4) IpOBEpPHTH TMITOTE3Y O TOM, TeHepaIbHOE MaT. OXuaanue L(X) paBHO HOMEPY BapHaHTa;
5) HAWTH JOBEPHUTEIBHBIA HHTEPBAI TeHEPABHOM auctiepcun o (x) ¢ BepoaTHOCTBHIO 90%);
6) NpOBEPUTH TUIIOTE3Y O TOM, IeHEpallbHas aucrepcus o (x) paBHA HOMEpY BapHaHTA.

3agaua Ne3. Tema: «PerpeccnoHHbIH aHAIN3 U IVIAHMPOBaHHeE IKCIIEPUMEHTOB)
PaccuuTath mapameTpbl MaTEMaTHUECKOM MOJIENTM HA OCHOBAaHUU TAOJIUIIbl SKCIIEPUMEHTAIBHBIX IAHHBIX
Y OLEHUTH €€ JOCTOBEPHOCTb.

Ne Bapbupyembie GakTopsl 3naueHust HYHKIIUU OTKIIMKA
OIbITa Xo X1 X2 Y1 Y2

1 1 16 6 127 129

2 1 4 6 79 75

3 1 16 2 95 91

4 1 4 2 47 45

JUIs ATOTO:

1) HOCTPOUTH KOAMPOBAHHYIO MAaTPUILY TNIAHUPOBAHUS SKCIIEPUMEHTA;

2) paccuuTaTh K03(h(PUIIMEHTHI ypaBHEHUSI PETPECCUM B KOJUPOBAHHOU (popme;

3) npoBepHUTH aAEKBAaTHOCTh MOJIENIM HA OCHOBaHUU JyOJIUPOBAHHUS OIIBITOB,;

4) OoLleHUTh 3HAUUMOCTb KO3()(PUIIMEHTOB YpaBHEHHUSI C JOBEPUTEIBHON BEPOSATHOCTHIO 95%.

Bapuant — 3

3agaua Nel. Tema: «Teopusi nogoous»

Hccnenyercs aneKTpUYecKuii GUIbTp Ul OYMCTKU T'a30B, KOTOPBINA COJEPKUT MPOXOTHON KaHaJl B BUJE
TpyOBl (BbicOTa h, mmiomaap S), Yepe3 KOTOPBIA MPOIMYCKACTCS 3aIbIMIICHHBIH Ta3 ¢ a0CONOTHON
JOUDJIEKTPUYECKON NPOHUIAEMOCTBIO & . BHyTpum KaHana HaxoOuTcsi CTepkHEBOW anektpox. [lpum
MOJIKJIIOYEHUH BBICOKOTO TOCTOSHHOTO HampsbkeHus U TPOMCXOTUT HMOHU3AIMs Tasza, 4YacTHUIlbI
3arpsi3HEHUI MPHOOPETAIOT 3apsi/l M IPUTATUBAIOTCS K BHYTPEHHEH CTeHKe KaHaja. B aekTpuueckyto 1enb




BKJIFOYEHO TOKOOTpPAaHMUYUBAIOIIIEE CONPOTHBIEHHE R Ha ciydaii mpo6osi ra30BOro mpoMeKyTKa.
[TapameTpbl HATYpHOU YCTaHOBKH:

U, =100 xB;
R, =5x0m ;
h,=4m;
S,=60.";

g, =107 d/u.

HavanbHbie ycinoBus (mmapaMeTpsl mpoiiecca):
[Ipu mnoaxmovyenuu ycranoBku B MomeHT Bpemenn t,(0)=01c rtox i,(0)=0014 wu 3apsan
Q,(0)=10" Kx.

Onpenenurs:
1) xputepuu MoaoOMs METOJAOM aHaIW3a Pa3MEPHOCTEH IS CIACIYIOIIEro CIHMCKAa CYIIeCTBEHHBIX
gemmuuH: 1, R; t; Q; S; h.

2) TapaMeTphl MOJIENH, TOTOOHON HATYpalbHOW YCTaHOBKE.

3agaua Ne2. Tema: «IIpoBepka craTHCTHYECKHX THIIOTE3»
Nmeercs 1Be BEIOOPKU:

k 1 2 3 4 5 6 7 8 9 |10 |11 |12 | 13 | 14
X |222,41220,7\223,8237,3]235,4{215,6/223,01217,1]216,8/228,01227,0200,1]221,7206,7
Xok  207,5(215,1/218,1]218,8{209,41241,6218,0224,7|231,2]228,3[213,6214,8|236,8[222,9

Heob0xoxnmo:

1) IpoBepHTH KAKIYIO BEIOOPKY HA HATMYIHE TPYOBIX OMIHOOK;

2) mpoBepUTH BHIOOPKU HA OJJHOPOJIHOCTh U HAUTH HAWIYYIIYIO JUCIIEPCHIO;
3) oleHUTH TeHepaIbHOE MaT.0kHuAaHue L(X) C BEpOSATHOCTHIO 95%);




4) MpOBEpPHUTH THIIOTE3y O TOM, TeHEpaTbHOE MAT.OKHIaHHE £/(X) PaBHO HOMEpY BapHaHTa;
5) HalTH JOBEPUTENBHBINA HHTEPBAJ TeHEPATbHON quctiepcud o (x) ¢ BeposTHOCTBIO 90%;
6) IPOBEPUTH TUIIOTE3Y O TOM, TeHepallbHas nuctepcuss o (x) paBHA HOMEpY BapHaHTA.

3amaua Ne3. Tema: «PerpeccHOHHbBIN AHAJIU3 U IVIAHUPOBAHME IKCIIEPUMEHTOB»
Paccunrath nmapaMeTphbl MaTeMaTHUECKOM MOJCJIUM HAa OCHOBAHNU Ta6JII/II_[BI SKCIICPUMCHTAJIbHBIX JaHHBIX
Y OLICHUTH €€ JIOCTOBEPHOCTb.

Ne Bapeupyembie GakTopsl 3HavyeHHs QYHKIMHA OTKINKA
OITBITa 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

JUISL 3TOTO:

1) mocTpouTh KOAMPOBAHHYIO MATPUILY IUTAHUPOBAHMSI SKCIIEPUMEHTA;

2) paccuuTaTh KO3 HHUIHMEHTH YPaBHEHUSI PETPECCUU B KOIMPOBAHHOM Gopme;

3) npoBepUTh aIEKBATHOCTh MOJIENIM HA OCHOBAaHUU JyOIMPOBAHUS OIBITOB;

4) OLIEHUTH 3HAYUMOCTb KOA(PPHUIIMEHTOB YPaBHEHHUS C IOBEPUTENBHON BEPOSITHOCTHIO 95%.

Bonpocs! 1J1s1 IpoBeieHUsI 3a4eTa:

1. TlonsiTHe HAYYHOTO 3HAHUS.

2. Mero/pl, UCTIOB3yEeMBbIE HA TEOPETUUYECKOM U SMITUPUYECKOM YPOBHE HCCIIEIOBAHMS.

3. Teopwust sKCriepMeHTa B €€ COCTAaBHBIE YacTH: MOJICIIMPOBAHUE, TEOPHsI TUIAHUPOBAHUS YKCIIEPUMEHTA,
00paboTKa pe3yIbTaToB.

4. MopnenupoBaHue B HAyYHBIX UCCIICIOBAHUSX; TOHATHE MOJICITH; BUJIBI MOACTHPOBAHHUS.

5. Monsrue o0000menHoi mnepemenHol. Kpurepun mnonobus. IlpeacraBieHue pe3yibTaToB
IKCIIEPUMEHTa B KPUTEPUATBHOH (hopMme.

6. Ilepas Teopema nogo6us (teopema Hototona-beptpana).

7. Bropas Teopema nogpo6us (m-reopema).




8. Tpetps Teopema nomoousl.

9. Ompenenenve KpUTEPUEB MOAOOMS IO M3BECTHBIM YpaBHEHUSAM (u3nueckoro mpouecca. Meroa
MHTETPaJIbHBIX aHAJIOTOB.

10. IlpaBuia npeobpa3oBaHusi KPUTEPUEB MTOTOOUSI.

11. Onpenenenne KpUTEpUeB MOAOOHS MO CIHUCKY CYHIECTBEHHBIX BEJIMYMH MU3y4aeMOro (pU3HYecKOro
npouecca. AHanu3 pasmepHocteid. Meron Pasest.

12. Enununsl u3MepeHus u pazmepHoctu pusnueckux BennunH. Cucrema CU. IlepBuunbie 1 BTOpUYHBIC
BEJIMYUHBI.

13. OnpenenutensHbIe YpaBHEHUS U (HOPMYITBI Pa3MEPHOCTEH BTOPUYHBIX BeU4nH cructembl CH.

14. OxcniepuMeHT U (GakTOpbl HKCHEpUMEHTa (HEeM3MEHHBIE, BapbUpyeMble U ciydaiiHble). DyHKIMH
uenu. BocnpouszBoauMocTh IKCIIEPUMEHTA.

15. VpoBuu ¢akropa. dakropHoe mnpocTpaHcTBO. IloBepxHocTh OTKIMKA. OpHOGAKTOpPHBIE U
MHOTO()aKTOPHBIEC IKCIIEPUMEHTHI. [1acCHBHBIN M aKTUBHBIN SKCIICPUMEHT.

16.3agaun, pemaemble € TOMOLIBI SKCIEPUMEHTA: HWHTEPIOSLUOHHBIE M 3KCTpPEMaJIbHBIE.
TpeboBanwust, npeabaBisieMble K pakTopaM U PyHKIIUH LIEIH.

17. Cnyuvaiinbie BenuuuHbl. DyHKUMM pacnpeneneHus. I[lapamerpbl pacmpeneneHust ClydyailHbIX
BEJIMYUH.

18. CraTuctuyeckue coBOKynHocTH. CTaHIapTHOE HOpPMalbHOE paclipeielieHne. PeleHre OCHOBHBIX
3a/1a4 MaTEMaTUYECKON CTaTUCTUKH.

19. Kpurepuii @uiepa.

20. Pactipenenenue CThIoICHTA.

21. Pacnpenenenue ITupcona.

22. Kputepuit Koxpena

23. [IpoBepka BEIOOPKH Ha MOA03PUTEIBHOCTD.

24. Tlonubiii hakTopHbIi 9kciepumenT. Komuposanue pakropos. [Toctpoerne mianos tuma 2". Matpuiia
wianuposanus [1OD 2"

25. OcHOBHEIE cBO¥icTBa MaTpuIlb! [1DD.

26. Boruncnenue ko3¢ purmenton perpeccuu B [1D3.

27. IIpoBepka agekBaTHOCTH Mojeneit [1DD.

28. OpToroHainpHOE LIEHTpajIbHOE KoMIo3ulmonHoe mianupoBanue (OLIKII). Marpuna mianupoBanus
OLIKII. OcHoBHble cBoiicTBa. O6paboTka pesynpbraToB OLIKII.

29. PoroTabenpHoe IIeHTpaibHOE KoMno3uironHoe mianuposanue (PIIKII).




30. ApoOusrii pakTopHbIit 3kcriepuMeHT (D).

31. [InanupoBaHue SKCTPEMAIBHOTO SKCIIEPHUMEHTA.

32. CUMIUIEKCHBIN METO]I.

33. MeToa HAaMMEHBIITUX KBAJPATOB.

34. Ypauenue perpeccun. Onpeneneaue kodpdumnrenton perpeccuu N-GakTopHOT0 IKCIIEpUMEHTA.
35. Perpeccronnsiii ananu3. [IpoBepka KO3 GUIMEHTOB perpeccuy Ha 3HAYUMOCTh.

36. [IpoBepka aeKBaTHOCTH MOJICIIH.

37. OueHka mpejcka3aTeIbHbIX CBOWCTB YPaBHEHUs perpeccuu. JJucnepcHoHHbIN aHaIN3.




0) Ilopsimok mpoBedeHUs MPOMEKYTOYHOM ATTECTALMHU, NMOKA3ATeJIHM M KPUTEPHU
OLlCHUBAHUS:

[IpomexyTouHas aTTecTalus MO NUCUHUIUIMHE «BBeleHHe B TEOPUIO IKCIIEPUMEHTa»
BKJTIOYAET TEOPETHUECKUE BOIIPOCHI, TO3BOJISIOLINE OLIEHUTh YPOBEHb YCBOCHHS 00YJaIOLIMHUCS
3HAHUU, U MPAKTUYECKUE 3a/IaHuUs, BBIBISAIONINE CHOPMUPOBAHHOCTH KOMIIETEHIIHM, TPOBOIUTCS
B hopme 3auera.

3aueT MO JAHHOW IUCHUIUIMHE MPOBOAMTCA B YCTHOW (opMe MO WHAUBUAYAIbHBIM
3aJJaHHsIM, KOTOpPbIE BKIIIOYAIOT B ce0s1 2 TEOPETUUECKUX BOIPOCA.

Kpurepum ouenku:

— «32YTEeHO0» — CTYJICHT JIOJDKEH 3HaTh MaTEMAaTUYECKUH alapar TEOPUU BEPOSTHOCTEN U
MaTeMaTUYeCKON CTATUCTHKH, METOJIbl IUIAHUPOBAHUS IKCIEPUMEHTATIbHBIX HCCIECIOBAHUN U
YMETb UX IPUMEHSATh B PEIICHUHA KOHKPETHOMU 3a/1a4u;

— «He 32a4TeHO0» — CTYJCHT HEe MOKET MOKa3aTh 3HAHUS HA YPOBHE BOCIIPOU3BEACHHUS U
00BSICHEHUS PIH(bOpMaI_[I/II/I, HC MOXCT MMOKAa3aTh HHTCIVICKTYAJIbHBIC HABBIKHA PCIICHUS IIPOCTHIX
3ajad.



MPUJIOKEHHUE 3
(o0s3aTenBbHOR)

MeToauuecKue YKa3aHus AJd CTYACHTOB

1. Anroputm onpejiesieHUusl KPUTEPHEB MOT00Ms METO0M HHTErPAJIbHBIX AHAJIOTOB
PaccMoTpuM B KadecTBe NpHMEpa IMEPEeXOAHbIA mpolecc u3MeHeHuss Toka i(t) B
aNeKTpuueckoil nenu (puc. 2.4), oOpa3oBaHHON IMOCIEA0BATEILHBIM COSIUHEHUEM AKTUBHOIO
conporuBienus R =40 Om, wnayktuBHOocTH L =20TH m emxoctn C = 0,5 Mx®, koTopbIe

MOJIKJIFOUEHBI K UCTOYHUKY MOocTossHHOTO HampspkeHus U = 100 B. Hawanbnbie ycnous: t =1 c,
Q=2 107 Ki, =2 pan/c.

K R
3; 1
I
— _u
C L
Y YN

Hns ompenenenust  KpUTepueB 1mogoOusi U pacdera MapaMeTpoB  MOJEIH
paccMaTpuBaEeMoOro KoyeOaTelIbHOTO KOHTYpa HCIONB3Ysl METOJ] WHTETPalbHBIX aHallOTOB
1€J1€c000Pa3HO MPHUAEPKUBATHCS CIIEYIOLIEH 110CIIeJ0BATEIbHOCTU JEMCTBUMA:

1. 3anucaTh ypaBHEHHE, OMHUCHIBAIOIIEE MTEPEXOAHBIN POIECC:

d d’Q RdQ
—+=Q=U,sinot.
dt2 T Q
2. OmmyCTUTh CUMBOJIBI CBSI3H (+, —, =) MEX/Y WICHAMH yPaBHEHHS:
d? Q. dQ 1 .
=L—-; =—0Q; ¢, =U,sin mt.
¢, a2 » P = dt C Q; 9,4 0

3. MckItouuTh U3 MOJTyYSHHBIX BBIpaK€HUI HeoTHOpoJHbIe PyHKIMHU. K HE0THOPOJHBIM
OTHOCATCS (YHKIUMU CYMMBl U Pa3HOCTH, JOrapu(pMUYECKUE, TPUTOHOMETPUUYECKUE U
noka3aTeabHble (PYHKIUH.

B nonyueHHBIX B 1.3 BBIpaXEHUSX COJCPKUTCS HEOIHOPOAHAS (YHKIIHUS s1n0)t.
HckmounM eé M3 BBIPQKEHHS (4 3aMEHUB 3Ty (YHKIHMIO €8 HHTErpajlbHbIM aHaloOroM ¢ 4.
AprymMeHT HEOAHOPOJHON (DYHKIIMU 3aMUIIEM KaK JTONOJHUTENbHbIN KpUTEpUd 0100Us.

4 =Uo;

3 o = SINOL.

4. Bo Bcex MOJYyYEHHBIX BBIPAKEHUSIX OIYCTUTh CHUMBOJBI JAUPPEPEHINPOBAHNUS,

UHTETPUPOBAHUS U JIpyTHe OAHOPOJAHBIE (YHKIMH, 3aMEHUB HX MPOCTHIMH CTETEHHBIMHU
byHKIUSIMHI

Q Q. ~_Q
(P1=Lt2=(P2:Rt (P3:E-

5P a3CIIUTD MMOJTYYCHHBIC (I)YHKLII/II/I Ha OAWH U3 YJICHOB YPAaBHCHUA U 3alIUCATh KPUTCPHUUN
1'[0I[06I/I$[ B BHUJIC 6e3pa3MepH51x CTCIICHHBIX KOMIIJICKCOB:



_e_LQ e _RQ__¢3_ Q
1~ * 2> %2 — *__9n3__*_ .
¢q Ut 9g Ut ¢, UC

JIOTIOTHUTE TONYYCHHYIO CHCTEMY OCHOBHBIX KPUTEPHEB MOIO0OMS TOMOTHUTEIHHBIM,
MOJTYYEHHOM B 11. 3.

., =smnot.
6. BeraucanTh BEMMIHMHBI MACIITAOHBIX KOA()(PHUIIMEHTOB:

LQ 20.2:107

= = =4-107°%
YTUut? 100-12
-5
r, < RQ_40-2 1(3 _§.10°5:
Ut  100-1
-5
ry Q 210 »

“U,C 100-0,5:10°
Ty =ot=2-1=2,

7. 3agaguM napameTpsl MoJenu. Yucio mnapaMeTpoB MOJENH, KOTOPhIE MOXKHO 33]aTh
IPOU3BOJIBHO, OIPENENAETCS YUCIOM CTEHEHEH CBOOOIBL:

f=n-m,

rze N — o0miee YnuciIo MepeMEHHBIX, XapaKTEPU3YIOIINX HCCIIeyeMBbIid TPOIIece;
M — 4KCII0 KPUTEPUEB MOI00US.

PaccmarpuBaembliil B mprMepe Mpoliece OnuchiBaeTess M = 7 nepeMeHHbIMU. B 1.6 Obuin
ompezeneHsl N = 4 kputepus noaoodus. Toraa yucio creneHei CBoOOAbI MOTYYUTCS:

f=7-4=3.

T.e. 3 mapamerpa MOJeNIN MOTYT OBITh OIpEeNIeHbl POU3BOJIBHO, a OCTAIbHBIE HYKHO
OTPEAEIUTh C MOMOILBIO KPUTEPHUEB MOA00US.
[TpumeM crenyromye napameTpbl MOAEIU:

Uy =220B;C,, =10°%®; L, =2Th.

9. 3Has KpUTCpUn HO,Z[O6I/I$I U napaMeTpbl MOJACIIN, NPUHATBIC B II. 8, Oonpeaciinm
OCTAJIBHBIC MMapaMETPbl MOACIIN.

Qy =1UyCy =0,4-10-10° =4.10°Kum;
. . _8
ty, = LyQu _ /2 4 1076 =0,045;
Uym, V10-4-10
_mUyty  8-107°-10-0,045
Qu 4.10°8

Ry =90 Owm.

oy =—=——=44,4pan/c.
M T 5 p

T, =0t=2-1=2.



2. AITOpUTM ompe/ieeHUs] KpuTepueB NOJ00Us METOI0M aHAJIHN3a pa3MepHoOcTeil
BrIsBUTH TapaMeTpbl, XapaKTepU3yIOIIUe paccMaTpUBaEeMbIil poiiece

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

1. CoctaBuTh NOJNHYIO MaTPULly pa3MEpHOCTEN A 1JIs TapaMeTpPOB.

J=[emiTr]
]=[ U™ T3I’1]
[R]:[LZM 7217
[L]=[UM'T2I?] A=

—2MT%12 -2 -1 4 2 —)[C
[c)-[Lmrr] 0 0 1 0 |-t
(= meT] 0 0 -1 0)>[o]

[0]= [L‘)M T ]

0 0 1)
1 -3 -1[>[u]
1 -3 -2|>[R]
1 -2 2|>]L]

]

N N N O

2. OnpeeNnuTh YMCI0 HE3aBUCUMBIX MTApaMETPOB U YKCIIa KPUTEPUEB MTOA00MS.

2.1.]Ins1 3TOTO HMCKIIOYUTH MU MATPUIBI A MPOMOPIUOHAIBHBIC W JIMHEHHO 3aBUCHMBIC
CTPOKH U CTOJIOLBI.

Ilepsas cmpoxa nonayuaemcs svluumanuem mpemoveti uz emopou. Lllecmas cmpoxka —
cymma mpemovetl u namou. Lllecmas u cedvmas cmpoxu nponopyuoHaivHul. Buluepkusaem no
0O0HOU CIMPOKe U3 KANCOOU NOYYUBULEUCS 2PYNNbL 3ABUCUMBIX CIPOK. AHAIO02UYHO HOCMYnaem co
cmonbyamu.

0—0—0—1 [l]

2 1 -3 -1 —>[u] 5 1 -3 _ —>[u]

2 1 -3 =2 —>[R] 5> 1 -3 —>[R]
A=2 1 -2 -2 —>[L] A= > 1 o _ —>[L]

-2 -1 4 2 —>[C] 9 1 4 —>[C]

0——6——=1—Fb6 —>[t]

00 -1 0 _>[m]

2.2.0npenenuTb MaKCUMalIbHOE YHUCIIO JMHEHHO HE3aBHCHUMBIX CTPOK (CTOJOLOB), T.€.
PaHT MaTpPHULIbL.

1 -3 -1)>[u]
. |1 -8 2|5[R]
12 22|
1 4 2 )5[C]



Munop K-ro nopsiaka
HE paBE€H HYJIO
k=2..n

A

MO3KHO COCTaBHTh
OKafMIIAIOIINE MUHODBI?

— Dl:+1 = _k, DI:I+1 = ,Ek =
D, =|D, DY, =D]

\

rgA=k [IpoBepHTh OKaiMIIAIOIINE
HET

MuHOpBI (K+1)-ro nopsiaxa. it}

Cpenu HHX €CThb XOTs Obl

OJTMH HE PAaBHBIN HYIIO?

Y Y

[rgA=k] okl

AJII‘OpI/ITM OIIPCACIICHUA paHra MaTPHIIbI

AJTOPUTM OIpEEICHHs paHTa MaTPUIILl IPUBEJCH HAa pPUCYHKE. B COOTBETCTBUM ¢ HUM
BBIZICJIMM B MaTpUIle A¥ MHHOP pa3MepHOCThIO K=2 He paBHBIH HYIIIO.

-3 2

=6-4=2%0.
-2 -2

K nmaHHOMy MHHOPY MOYKHO COCTaBUTh OKaWMIISIOIINE MHUHOPBI pa3MepHOCThIO K+1=3 n
IIPOBEPUTH UX HA PABEHCTBO HYJIIO:

1 -3 -1
D/=[1 -3 -2/=1=0.
1 -2 -2

MO03KHO Tak»e COCTaBUTh OKaUMIIAIOIIMKA MUHOP D)’ , HO Tak Kak MUHOp D, oka3zaics He

PaBHBIM HYJIIO, TO 3TO JICHCTBHE HE UMEET CMBICIIA.

CocTaBUTh OKaWMIISIOIIME MHUHOPBI YETBEPTOrOo MOpPsAKa HEBO3MOXKHO, 3HAYHT, B
COOTBETCTBUH C JITOPUTMOM, PAHT MaTPHUIIBl IgA*=3.

HaiieHHBIN paHr MaTpulbl ONpeneseT YMCIO HEe3aBUCHMBIX NapaMeTpoB. B Hamem
ciydae 3To 0yayT U, R u L, KOTOpbIM COOTBETCTBYIOT IIEPBBIE TPU CTPOKU MaTpUllbl A*.

3. OnpenenuTs 4YMCI0 KPUTEPUEB OJOOUS:

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

rae M — o0liee YMCio napamMeTpoB; K — 4ucio He3aBUCHMBIX MapaMeTpOB.
4. 3anucathb BbIpaXXEHUS /7S ONIpeIeTIeHHs] KpUTepueB noaoous. B obmem Bue:

Trac P1...Px — He3aBHCUMBIC nmapamMeTpsbI; Pk+1 — ocTranbHbIe napamMeTpshl.

B i 3 C
BT RALT  T URRELS
R 0]
3 = DYl 2 > T, = XsDVYalZa
U=R”™L> u™ R L™



5. Onpenenuth MoKa3aTeau CTeneHeH Xi, Vi 1 Zi.
Tak kak kpuTepuil momobus sBuseTcs Oe3pasMEpHBIM, TO PA3MEPHOCTH YUCIUTENS U

3HaMCHATENISI B BBIPAKEHUAX KPUTEPUEB IMOJO0MSA JOKHBI OBITH paBHBI. Tak s KpUTEpHUS
nonoous m1

nJIn

[i]=[u]* [RI" [L]*

(Mo =M P LM I emr 22 ).

IIpupaBHsB MoOKa3aTenu CTENEHEH NPU OJHOMMEHHBIX €AVHHUIAX U3MEPEHUs B JICBOU U

[IPABOM YaCTAX YpaBHEHHS MOJIYYUM CUCTEMY YPaBHEHMIA

m

(3.3):

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

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

PemuB 31y cucremy ypaBHeHuii nonyuuM x, =1y, =-1z =0. Torga kpurepuii nonpoodus

o im
VURC o

OcralbHBIE KpUTCpUHU HO,Z[06I/I${ OIIPCACIIAIOTCA aHAJIOTHUYHO.

3. Cmamucmuueckaa 00padomka IKCnepUMEeHmaaIbHbIX OAHHBIX
Wmeetcst 1Be BEIOOPKU

k [1 [ 23] 4]s
yi | 12 |11 |10 | 9 |10
ya |17 | 9 |10 |10 8

Heob6xonumo:

1) npoBepHUTH KAXKIYIO BEIOOPKY HA HAIWYKE TPyOBIX OMIHOOK;

2) IPOBEPHUTH BHIOOPKH Ha OJHOPOJAHOCTh U HAWTH HAMJIYYIIYIO TUCIIEPCHIO;

3) olleHUTH reHepabHOE MaTeMaThdeckoe oxuaanue ((y) ¢ BEpOSITHOCTBIO 95%;

4) mpoBEpUTH TMIIOTE3Y O TOM, TeHEePaIbHOE MaTeMaTHUecKoe OxuaaHue [(y) paBHo 5;
5) HaliTH TOBEPUTEIBHBIN HHTEPBAJ FeHEepaIbHON auctepcuu o(Y) ¢ BeposTHOCTHIO 90%;
6) NpOBEpUTH TUIIOTE3y O TOM, FeHepalibHas auctiepers o(y) paBHa 5.

OHpCI[CJ]I/IM MaTeMaTU4YCCKOC OXHAAHHUC cnyqaﬁHoﬁ BEJIUYMHBI KaXKIOH BBI60pKI/I 1o

n

Zxkl
%, = Hn _ 12+11+;0+9+10 _10,4:

%, :17+9+150+10+8 _108.




Paccuntaem nucnepcuro ciydaiHoi BenmuuuHbl 1o (3.7). Jms sToro ompeaenum
OTKJIOHEHUS CIIy4ailHOH BEIMYMHBI OT cpenHero 3HaueHus mo (3.12). Jlns mepBoil BBIOOpKH
HOJYYHM:

AY11=Y11 _3_/1 =12-10,4=16

u T.1. OcTanpHbIe 3HAYCHUS CBEJIEM B TAOJIHILY.

K 1 2 3 4 5
Yik 12 11 10 9 10
Ay | 16 06 04 | 14 | 04

PaccunTaem kBajpaTbl OTKIIOHEHUH CIYy4YaiiHOW BEIMYUHBI OT CPEIHETO 3HAUEHUS
2 2
(Ayl_l) =1,6°=2,56

U T.1. OcTanbHbIe 3HAYCHUS CBEJIEM B TAOJIHILY.

k 1 2 3 4 5
Vik 12 11 10 9 10
Ay | 16 0,6 04 | 14 | 04
(Ayw)? | 256 | 036 | 016 | 1,96 | 0,16

Onpenenum nucnepcuto 1o (3.17):

n
o é e _2,56+0,36+016+196+0,16 _, ,
() =0 4 "

AHaJOrMYHO OIpeeNM JUCIIEPCHI0 BTOPOi BbIOOpKH. Pacuer npencrasieH B Tabnule.

k 1 2 3 4 5
Yok 17 9 10 10 8
Ayak 6,2 -1,8 -0,8 -0,8 -2,8
(Ay)® | 38,44 | 3,24 0,64 0,64 7,84

Z y2k

n
= 38,44+3,24+0,64+0,64+7,84
52(y2k) k=1

n-1 4

=12,7.

[IpoBepky BBIOOpOK Ha Hajduuue TIpyObIX OMMOOK MPOBEAEM IO KPUTEPHIO
MaKCUMaJIbHOTO OTKJIOHEHUs. /[ 3TOro BBIIETUM «IOJ03pUTENbHBIC» 3HaueHUs. B mepBoit
BBIOOpKE 3TO Y1.1=12 (T.K. €r0 OTKJIOHEHHUE OT CPEIHETO O MOJYJIO SBISACTCS MaKCHUMAaJIbHBIM
AY1max=Ay11= 1,6). Bo BTOpO#i BEIOOpKE «10A03pUTENbHOE» 3HaueHue Y2.1=17 (AY2max=AYy2.1=
6,2).

PacueTHoe 3HaueHHEe KpUTEPHs MAaKCHUMAaJIbHOTO OTKJIOHEHHS JUIS TIEPBOM BBIOOPKHU IO

(3.13)

|Ay1max| 16 |5

Y1k \/_

=1,56.



CrpaBodHOEe 3HAYCHHUE KPUTEPUS MAKCHMAIbLHOTO OTKJIOHEHHUS Uil BBIOOPKH U3 5
3HadeHuit npu o.=0,95 mo tabm. 3.3 cocraBusgeT max=1,87.

[Tomyuum r=1,56 < rmax=1,87 = ommobOK B 1aHHOI BEIOOPKE HET.

[TpoBepum BTOpYIO BBIOOPKY. /151 Hee

|Ay2 max|
’ =194.
Y2k \/12

JlanHast BBIOOpKA UMEET TOT K€ 00BEM, YTO U TIEpBast, a 3HAYHT Imax=1,87.
[Tomyuum r=1,94 > rmax=1,87 = 3HaueHue X21=17 sABIIETCS OMMUOKONH M JAOKHO OBITh
HCKIIFOYEHO.

K — 2 3 4 S
Yk - 9 10 10 8

[lepecunTaem [isl MOTYYUBIICHCS BHIOOPKH MAaTEMAaTUYECKOE 0XKUIAHUE U TUCTIEPCHUIO.
Maremarnueckoe OXXKHUIaHUE:

7, = 9+10+10+8 _9.25.
5
Hucnepcus
g2 (ka ) _ 0,0625+0,5625+0,5625 +1,5625 ~0.92.
3

k — 2 3 4 o)

Xak - 9 10 10 8
A1k — -0,25 0,75 0,75 -1,25
(Ak)? — 0,0625 | 0,5625 | 0,5625 | 1,5625

[TpoBepum, HEe ocTanoch Ju B BbIOOPKE OMIMOOK. «I10103pUTENbHBIM» B JAHHOM Cllyyae
ABysieTcsl Y15=7 (T.K. €ro OTKJIOHEHHE OT CPEIHEro IO MOJIYNIO SIBISIETCS MaKCHMAalbHBIM
Ay1.max=|Ay15|= 1,25). Kputepuit MakcHManbHOTO OTKJIOHEHUS:

[r,25]

"~ oez a1

CrpaBoYHOE 3HAYCHHE KPHUTEPHs MaKCUMAJIbHOTO OTKIIOHGHHWS ISl BBIOOpKH u3 4
3HaueHu#t mpu 00=0,95 rmax=1,69.

[MTomryanm r=0,3 < max=1,69 = ommbO0OK B TaHHOW BEIOOPKE HET.

[Tocre uckiroueHus rpyObIX OMIMOOK MPOBEPUM BHIOOPKH Ha OJJHOPOJIHOCTb.

k 1 2 3 4 5
X1k 12 (11|10 | 9 |10
Xok - 9 10 | 10 | 8

Taxk kak BEIOOPKH TeMepb KMEIOT Pa3HOE YHCIIO 3HAYCHUM, TO JIJIS aHAIH3a OTHOPOAHOCTH
BOCmoyib3yemcst kpurepuem @umiepa. Ero pacuernoe 3nauenue mo (3.18):



2(ylk) _ 1’3

(ya) 0,92

82 (yUk )max
82 (yuk )min

F=

S
S

Tabnuunoe 3HaueHue kpurepus Dumepa mist o=0,95 u uymcna creneHedl CBOOOIBI
yucnurens f1=4 u 3aamenarens f»=3 o tadn. 3.5 F:=9,1.
T.x. F=1,42 < F=9,1, nucnepcun 0AHOPOIHBI U BBIOOPKH MOKHO OOBEINHUTD.

K 1 2 3 4 |56 71819
Y1k 12 111 10| 9 |10 9 |10 10| 8

Paccuntaem Hammyunyro gucnepcuto 1o (3.15) u MmaremMaTH4ecKoe OKUaHUE:

§? f
Z (Yuc) 1,3:4+0,92-3

=114.
4+3

12+11+10-4+9-2+8

9,9.
9

OrneHuM JOBEPUTEIIBHBI HHTEPBA TEHEPATBLHOTO MATEMATHYECKOTO OXKUITAHUS C
BeposaTHOCThIO 95% 1o (3.4). Kpurepuii Crpromerta mo 1abm. 3.1 mna =8 u 0=0,95 pasen
t0,05:8=2,31.

Torna:

2,31-4/0,92
=99+—-—— ¥ '~ -99+112;
H(Y) 5

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

OueHuM JOBEPUTENbHBIM HHTEpBal TE€HEPAJBbHOTO MaTeMaTHUYeCKOTO OKHUIAHUS C
BepossTHOCTBIO 90% 1o (3.11). ITo cnpaBouHbIM JaHHBIM K3 Taba. 3.2 ompenenuMm KpuUTepuit
[Mupcona. T.kx. 0=0,9, To p=1-04=1-0,9=0,1. Toraa ans =8 u B/2=0,05 momyuum X§ 0.05 =15.,5, a

_ 2 -
st 1-B/2=0,95 momyanm g 0.95 =2,73.
1,14.8 1,14-8
" "<s < :
15,5 (%) 2,73

0,59 <6 (y,)<2,09.

TenepL IMPOBCPHUM, PABHO JIK T'CHCPAJIBHOC MATCMATHYCCKOC OXUIAAHUC 5. I[.IISI 9TOro
MMPUMEM TUITOTE3bI:

Ho: p(y)=5
Ho: p(y)#5

Omnpenenum pacueTHoe 3HaueHHE KputepHst CTbIOJeHTA!

_[7-n(y) _jo.9o-9

p \/SZr(\y) \/1,;4

=12,98.




Ecau BrImonnasercs HCPaBCHCTBO

_t(x,f = tp = tu,f )

TO runore3a Ho npuHuMaerca. B mpoTUBHOM cilydae OHAa OTBEpPracTcsl.
T.k. 0,958 = 2,31 U HEPABEHCTBO

—2,31<12,98< 2,31,

SABJICTCA HEBCPHBIM, TO I'MIIOTE3a Ho OTBEPracTcsa. ¢ BEPOATHOCTBIO 95% rCHEpajlbHOC
MAaTCMaTUYCCKOC OKHJaHNEC HC paBHO 5.

[TpoBepum, paBHa Jii TeHepasibHas qucnepcust 5. s 3Toro HeoOX0JUMO TaKkKe MPUHATH
TUTIOTE3bI

Ho: o(y)=5
Ho: o(y)#5

[IpoBepuM clieayrolee HEPaBEHCTBO
z(y)f
2 S 2
Xtapp S S At/
B/ 02 ( y) ﬁ/

2,73S$S15,5;

2,73<1,84<15,5.

OueBUHO, YTO HEPABEHCTBO HE BBINOJIHAETCS, a 3HAUYUT I€HEpaibHasi IUCIEPCUsl HE
paBHa 5.

4. HJIaHI/IPOBaHI/[e IKCIIEpUMEHTA

Paccuurtath nmapaMeTpbl MaTeMaTH4EeCKOMH MOACIN Ha OCHOBAaHUHU T8.6J'II/II_U:>I
SKCHCPUMCHTAJIBHBIX JAHHBIX U OLICHUTL €€ JOCTOBCPHOCTD.

3HaueHus QyHKINU

Ne Bapwupyemsbie hakTopsl OTKHEIL
OIIBITa X 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
IJIS 3TOTO:

1) mocTpouTh KOAUPOBAHHYIO MATPUILY IUIAHUPOBAHUSI SKCIIEPUMEHTA;
2) paccuutath K03(h(PUIMEHTHI ypaBHEHUS PETPECCUH B KOJUPOBAHHOU hopme;
3) npoBepUTh aIeKBATHOCTh MOJIESIM HA OCHOBAHUU TyOIMPOBAHUS OIBITOB;

4) OLIEHUTh 3HAYMMOCTh KO3((PUIIMEHTOB ypaBHEHUS C JOBEPUTEIHHOW BEPOSTHOCTHIO
95%.

1. CocraBuM Marpuily TIJJAHUPOBAHUS DKCIIEPUMEHTa B KOTOpPOH Bce (hakTophl
MIPEJICTaBJICHbI B KOJIUPOBAHHOM BUJIE.



Ne X0 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

Tao0muma 1

B 1abn. 1 mis KaXI0ro U3 YeTHIPEX OIBITOB OINPEENICHO cpelHee 3HaueHUe (YHKLIUU

OTKJIMKA ) KakK

Tak B IICPBOM OIIBITC ITOJIYUUM:

24+ 26
2

7= =25.

OcranbpHble 3HAYEHUS ONPE/ICTICHBI AaHAIOTUYHO.
2. Paccumtaem k03(pQUIMEHTHI JIMHEHHOTO PErpecCHOHHOTO

¥ =D, +bx +b,x, +b,x X, mo popmye

Xiu Yo
b, == N
IHomyuum:
b, - 1-25+1.16,521~15,5+1-3,5 —15,125,
- 1.25—1~16,521'1515_1'3'5 5,125,
b, - 1-25+1-16,5;1.15,5—1~3'5 — 5,625,
b, = 1-25—1-16,5:11~15,5+1'315 —_0,875.

[TomyuuM perpeccuoHHOE ypaBHEHHE:

§ =15,125+5,125, +5,625x, — 0,875 X,

3. OueHnM 3HAYUMOCTH KOXPPHUIIMEHTOB PETPECCHOHHOTO YPaBHEHUSI.

YpaBHCHUA  BHU]A

3HAYUMBIMH CYUTAIOTCS T€ KOAPPUITUEHTHI, BETMUYNHA KOTOPBIX MO MO0 OOJIbIIE OMIUOKH, C
KOTOpOU 3TU KOA(P(GUIMEHTH ObUIM oOmpesesieHbl. sl BBIOJHEHUS] TPOBEPKH 3HAYUMOCTH

K03 PHUIIMEHTOB HEOOXOUMO C/IeNaTh CleAYIOIIee:
a) I K&KIOTo U-TO OIBITA PaCCYUTATh AUCHIEPCHIO PE3YJIbTATOB

(yku - YU )2
1

)=

1€ M — YMCJIO ITOBTOPOB KAXJIOI'O OIIBITA,



(24— 25) + (26— 25)°

S (V)= 2.1 =2
S*(y,,) = (14-16, 5)2+§19 165" 1,5, Sz(ykg)z(les 15,5)2+§15 155" o5,

2-3,5)*+(5-3,5)°
5*(y,) = 2O g5

Pesynbrathl cBegem B TaoI. 2.

Tabnuua 2

2
No | Xo X1 X2 | XX | Y1 Y2 y Sk)(y

11 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 0.5

41 1 -1 ] -1 1 2 5 135145

6) IIpoBepuM mOIydEeHHBIE AUCHEPCUU HA OAHOPOAHOCTb. [l 3TOro BOCHONB3yeMCs
kputepueM KoxpeHa, Tak Kak AMCIIEPCUN UMEIOT OIMHAKOBOE YHCJIO CTENEHEW CBOOO/IBI.
PacueTHOe 3HaueHNe KpUTEpUs

6 = S V) 12,5
' isz 24125405445

=1

=0,64.

[To cripaBoYHBIM JAHHBIM JUISL YETHIPEX AMCIEPCHN C YHCIOM CTeneHed cBoOobl f=1
kpurepuii Koxpena G:=0,999.

G,=0,64<G, =0,999,

SHAYUT JUCIICPCHUN OJHOPOIHEI.

B) OmnpenenuM cpeHEB3BEIICHHYIO AUCIIEPCUIO

N

ZSZ yku
Sz(y ) ~ 2+12’5+0’5+4'5:4,875,
X N 4

f=N (m—1)=4(2—1)=4.

r) Paccunraem aucnepcuio BOCIpPOU3BOAUMOCTH

2
S (yk):4,785:2’44_;
m 2

s (v)=
n) Omnpenenum qucrnepcuio KodhHUIMEHTOB

s?(y
s2(b)= ’fly) =#=0,609.

e) Omubka onpeaeneHuss KOOPPUIHUEHTOB PETPECCUOHHOTO YPABHEHHUS



e(b)=t,,-S(b)=2,78-/0,609 = 2,167.

toos.4 =2, 78

Bce k032G @QUIHEHTB PErpecCUOHHOTO YpPaBHEHHs, KOTOPbIE 110 MOAYJIO OKa3alucCh
MenbIe (D), CYNTAIOTCS HE3HAUYMMBIMH U JOJDKHBI OBITh HCKIIFOYEHBI HX YPaBHEHHS.
B nameM ciryyae He3HaYMMBIM OKazancs |b,|=0,875<¢(b ) =2,167.

ITocne ero uckIOYCHUS PErpe€CCUOHHOC YPaBHCHHUE IIPUMET BHU:

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

4. Tlocme UCKIIOYEHUS HE3HAYMMbIX KO3(Q(QUIMEHTOB IPOBEPUM aJEKBATHOCTb
HOJYy4YEHHOT'O PErPECCUOHHOrO ypaBHEeHHMs. JlJ1st 3TOro:

a) ONpeAeTIHM AUCHEPCHUIO aIeKBAaTHOCTHU. [l 3TOro He00OXOAMMO PacCUUTATh 3HAUECHUS
(YHKINU OTKJIMKA, TOTYYSHHBIE [0 PETPECCHOHHOMY YPaBHEHHIO:

§, =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-(~1) = 14,625,
§, =15,125+5,125-(~1)+5,625-(~1) = 4,375,

Jucniepcun aaeKBaTHOCTHU:

N

Z(yk _Vk )2

SZ}1 — k=1 _
: N-N’'
_ (25,875-25)" +(15,625-16,5)" +(14,625-15,5)" +(4,375-4,5)"
- e -
= 3,0625.

rae N' — 4nciao 3HaYuMBIX K03()PHUIIMEHTOB PErPECCUOHHOTIO YPaBHEHUS.
Yucno creneHel cBOOOIbI AUCTIEPCUU aJIEKBATHOCTH

far=N-N'=4-3=1.
06) mpoBepUM  OJHOPOJHOCTb  JUCIEPCUM  aJeKBaTHOCTH U JAMUCIEPCUHU

BOCITPOMU3BOJUMOCTH IO KPUTCPUIO @Hmepa. Ecnu oan OKaXyTCd OAHOPOJAHBIMH, TO YPABHCHUC
aZACKBATHO.

F__ Su _30625
Psi(y) 244

=126..

I[To cnpaBounbIM HaHHbIM s f.o=1 u f=4 F,=244,583.
F, =126 <F, =224,583, 3HAYUT YPAaBHCHUE aJICKBATHO.



