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[TpakTueckoe 3ansiTueNel

OKCIIEPUMEHTAJIbHOE OITPEJEJIEHUE XAPAKTEPUCTUK
3AKOHA PACIIPEJEJIEHNA ITPOU3BOJACTBEHHBIX ITOI'PEIIHO-
CTEUN ITAPAMETPOB

1. HEJIb PABOTBI
[lenbio paboTHI ABISETCS MPOBEACHUE CTATUCTUYECKUX HCCIIETOBAaHUI Mpo-
U3BOJICTBEHHOTO pa3dpoca mapaMeTpoB AJIEMEHTOB CHCTEM aBTOMATHYECKOTO
yIpaBiIeHUs, TOCTPOCHUE MPAKTUYECKON KPUBOM M OMpEIEICHHE XapaKTepH-
CTHK 3aKOHA pacIipe/ieICHHS.

2. TEOPETUYECKUE CBEJIEHU .

[Ipu BBIOOpE M OOOCHOBAHMM METO/A pacuera JOMYCKOB U METoja COOpKHU
TEXHUYECKUX CHCTEM HEOOXOJMMO 3HATh 3aKOHBI U XapaKTEPUCTUKU pacrpeie-
JICHUS POU3BOJICTBEHHBIX MOTPENIHOCTEN MapamMeTpoOB 3JIEMEHTOB. /(s 3TOro
MPOBOJASTCS CTATUCTUYECKHE MCCIEAOBAHUS TOYHOCTH NMPOU3BOJACTBA AJIEMEH-
TOB ATUX cucTteM. bepercs ogHOpoaHas MpelCcTaBUTENbHAs BBIOOPKA, COCTOS-
mas u3 N snementos. O6bran0 N cocraBnser 50-100 snemenTos. IIpoBogurcs
M3MEPEHUE 3HAYEHUM MApaMETPOB 3THUX 3JIEMEHTOB. /[ M3MEpEHUll HCIOJIb-
3YIOTCSL CPEACTBA M3MEPEHUM, MOTPEIIHOCTh KOTOPBIX HE JOJKHA MPEBBINIATH
0,3 nomycka Ha KOHTPOJIUPYEMBIN napameTp, Pe3ynpTaTsl U3MEpEHU 3aHOCATCS
B ITPOTOKOJ 10 popme Tab1. 1.

Tabmuma 1.
[Iporokous n3mepenni

No 3Hauenue 1a- | Ne 3nauenne ma- | No 3HaueHue TIIa-
n3Me | paMmeTpa U3ME | pamerpa M3ME | pameTpa
Mepe Mepe Mepe
pe- pe- pe-
HUM HUUN HUM

1 26 51

2 27 52

25 50 75

ITo POTOKOITY H3MEPEHHIA HAXOAUTHCS HAUOOJIbIIEE Xmay ¥ HAMMEHBIIIEE
Xmin 3HAYEHWE MApaMeTpa, 10 KOTOPHIM ONPEIEISETCs AMAa3’OH W3MEHEHHs
pasmepos R 1o Boipaxkenuop _ .

Maxc

—X
Mu

' (1)

JIns onpeziesieHus BUIa 3aKOHA pacTIpeieNieHusl mapaMeTpa CTPOUTHCS TH-
cTorpaMma IMpaKTUYeCKOro pacmpeneneHus. s ee mocTpoeHus HEOOXOIMMO
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AWara3oH U3MCHCHUS MMapaMETPOB R p336I/ITB Ha pgaa HHTCpBaJIOB, YUCJIO KOTO-

PBIX BLIOMPAETCs B 3aBUCMMOCTH OT BelauduHbl BeIOOpkH N. Pexomenmyemoe
YUCJIO MHTEPBAJIOB N orpesaensercs no hopmysie:

n=0,1-N
(2)
I[anee HaXOJAT HNIUPHUHY HHTCpPBAJIa h I1O BBIPpAKCHHIO:
. R
o 3)

ITocne 3TOro MpOU3BOAMUTHCS IMOACYET YAaCTOT PacHpeneieHus, Ul Yero
3anonHaercsa Tabn.2. Ilox dacTtoToil pacnpeneneHuss MOHUMAETCS YUCIO U3Me-
peHMIi TapaMeTpoB MOMABIIMUX B 3aJaHHbIN nHTEpBal. [logcuer yacToT ynoOHO
IIPOU3BOJUTH, UCIIOJIb3Ys YCIOBHOE N300paKE€HUE 4acTOThl B BUJE KBaApaTa co
CTOPOHAMHM, TUArOHAJSIMU M TOYKaMH B BEPIIMHAX . IIonHOCTBIO 3am0IHEH-
HBII KBaJpaT COOTBETCTBYET NECATH U3MEPEHUSM, IONABIIMM B 3aJaHHBIA WH-
TepBall.

Tabmuua 2.
ITosicuer 4acToT pacnpeaeacHus.
Ne nn- ['panuibl HHTEPBAJIOB Cepenuna | Iloacuer | Hacrora
UHTEP Ot o UHTEpBajla | 4acTOT m;
Tep- (BKJIIOUHUTENBHO) Xi
BAJIOB
1 Xmin Xmin + h X1 *° 2
e o
2 Xmin+h Xmin +2h X oo 4
3 Xmin+2h Xmin + 3h X3 ﬁ 7
[ 2 ]
n Xmin+(N-1)h Xmax Xn . 3

[Io mosy4yeHHOU 4vacTtoTe M; ¢ YyYETOM MHTEPBAJIOB CTPOUTCS TH-
CTOTpaMMa IMPAKTUYECKOrO PACHPENEIICHUs, NMPUMEPHBIM BUJA KOTOPOH IIpei-
CTaBJIeH Ha pucyHke 1.

BHewmHui BUa rucTorpaMMsbl IPAKTUYECKOTO PACIPENEIICHUS TT03BOISAET
cAenaTh MPEABAPUTEIbHBIA BBIBOJ O BUJIE 3aKOHA PACHPENCIICHUS MPOU3BOI-
CTBEHHOW MOTpemHOCTH napamerpa. OKOHYATeNbHBIA BBIBOJ O BHJIE 3aKOHA
pacrpeeNeHuss MOKHO CHENaTh TOJBKO ITyTEM CPAaBHEHUS MPAKTUYECKOrO pac-
MPEAEIEHUS C TEOPETUUECKON KPUBOW HA OCHOBE PA3JIMYHBIX KPUTEPUEB COIJIaA-
cug [1].
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Pucynok 1 - ['ucrorpamma npakTU4ECKOTO pacipeaeaeHus

OHpCI[CJIGHI/Ie XAPAKTCPUCTHK IMPAKTHYCCKOI'O paCIpCACICHUA IIPOU3BOI-
CTBCHHBIX HOFpCHIHOCTGﬁ IIPOU3BOAUTHCS 110 BHIPAXKCHUAM.

inmi Z(xi _M)2 “m,
M — i=1 o= i=1

N N

rac M — MaTCMAaTHUYCCKOC OKHUIAHUC ITapaMCTpa,

O - CpeIHEE KBaJIpaTHUYECKOE OTKIOHCHHUE IMapaMeTpa.
s aToro 3amonHseTcs Tabm.3.

Ta6numa 3.
OnpeieNieHne XapaKTEPUCTUK PACTIPENETEHHS
Ne muTepsa- X; M Xi— M (xi—M)* | (xi— M)* m;
JIOB
1
2
3
n n 0
inml Z(xi_M)zmi

1
=T

Ecnu Bua rucrorpaMmbl MPaKTUYECKOTO PACTIPEACICHUS] COOTBETCTBYET
HOPMaJbHOMY 3aKOHY paclpeae/ieHHs, TO 0 MOJy4eHHBIM 3HaueHusM M u o
MOKHO MOCTPOUTH TEOPETUUYECKYKD KPHUBYI0O HOPMAJIBHOTO PACIPENCIICHUS, UC-
MOJIB3YsI KOOPAMHATHI XapaKTEPHBIX TOUYEK, 3aMOTHUB Tab1.4



Tabmauia 4.
KooprHaThl TOYEK TEOpEeTHYECKON KPUBOH
XapaKTepHbIC TOYKU AoOcicca OpauHara
Bepumna KpuBoii X=M Ymax = 0,4 (Nh/o)
Touka neperuda 1 X1 = M+o Y1,=0,24 (Nh/c)
X, = M-o

Touka neperubda 2 X3=M+20 Yy, = 0,0544 (Nh/o)

X4 =M-20
Touka neperuda 3 X5 = M+30 Ysg =0

Xs = M-3c |

Ilo paccunTaHHBIM XapaKTEPHBIM TOUYKAaM CTPOUTHCS TEOPETUUYECKAs KPHU-
Basl PACHPENEIICHUS] IOTPEIIHOCTEN IapaMeTpPOB, NPUMEPHBIM BUI KOTOPOU
npeacTaBieH Ha pucyHke 2. Ha rpaduke TeOpeTHUECKOTO pachpenesieHus OT-

KJIIaJbIBAIOTCA TaKKC 3HA4YCHHMA HOMHHAJIBHOIO Xo, MMpCaACIbHBIX OTKJIOHCHMU

BO, HO, xoopaunats! cepeiuHbI Moy Aonycka A u mojs nomycka O ucciemy-
€MOTO0 I1apaMeTpa, 3aJaHHBIMH B TEXHUYECKHUX YCIOBHSIX.
[onyyeHHble B pe3yjbTaTe pacdeTa XapaKTEPUCTHKH IPAKTHYECKOTO

pacnpenenenuss M u O cONOCTaBISAIOTCA ¢ KOOPAMHATON CEpeIUHBI MO J0-
nycka A 1 10ImycKkoM O, 3aJaHHBIM B TEXHUYECKHMX yCIOBUAX HA ITApaMeTp.

Y
YMEK.C
1.2
Y34
- XE"" X4 A Xz M Ky X3 Xz
1]
&
HO BO

Pucynok 2 - Teoperrnueckasi KpuBasi pacipeecHus
Hannune cymecTBEeHHBIX OTKJIOHEHMM MEXAY MATEMaTHYECKUM OXKHIa-
HAEeM M ¥ KOOpJIMHATOU IOJIS TOIyCKa A MOXHO YCTaHOBUTH C ITOMOLIBIO CIIe-
JQYIOLIEr0 HEPABEHCTBA!

z-0

M —A| < (6)

=
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rae Z — ypoBeHb 3HAUMMOCTH, OMNPEIEISEMbI U3 YCIOBUS HAJEKHOCTU
pe3yJIbTaTOB.

OO6b1yHO npuHUMAIOT Z = 3,0, 4TO COOTBETCTBYET HAJCKHOCTH PE3yJIbTa-
TOB ¢ BeposATHOCTHIO P=0,9973 nipm HOpMasbHOM pacnpeneneHun. [Ipn aqpyrux
3HAYEHUSIX HAJEKHOCTH PE3YJIbTaTOB p 3HAUCHUE Z OMPEICNSIOT MO Tabauiam
TabynupoBanHOU (QyHKIMU Jlamaca, KOTopasi IPUBOAUTHCS B TuTeparype [2].

Ecmu ycnoBue (6) cobmomaetcs, To KOdDPUITMEHT OTHOCUTEILHON acuM-
METpUU [ IPUHUMAIOT PaBHBIM HYJIIO.

Ecnu ycnoBue (6) He coOmomaeTcsi, TO pacCUYUTHIBAIOT 3HAYECHHUE KOA(-
bulMeHTa OTHOCUTEIBLHON ACUMMETPHUH 110 BBIPAKEHUIO:

B = M—-A (7)
0,50
CreneHb pacxoXKIACHHS MKy 3a/JaHHBIM TI0JIEM JIOIycKa O U MoJIeM pac-
CCUBaHHUS OIICHUBACTCS ITOKa3aTelIeM JOCTOBEPHOCTH ®, KOTOPBIN pacCYUTHIBA-
CTCSI 110 BBIPAKCHHSIM:

o
®=— npuo >o,,
my
Wnu
o 2
0=— nmpuo <o,
o)
o
rae o, =—
"6

DTOT MOKa3aTesb JOJKEH OBITh MEHBILE 3aJaHHOTO MPAHMYHOrO IOKa3a-
tens O, 3aBucsiero or uncna uzmepennii N:
O< 6, (8)

3HaueHusl TPaHUYHOIO II0KAa3aTelsl JOCTOBEpHOCTH (J. NpHUBENECHBI B
TaoJI. 5.

Tabnwmma 5.
3HaYeHMS TPAaHUYHOT0 MOKa3aTelisl JOCTOBEPHOCTH

IIpu o < gy
N 10 20 30 40 50 60 70 80 100 | 200
e. 254 | 184 | 162 | 151 | 144 | 1,39 | 1,35 | 1,32 | 1.28 | 1.19

IIpu o> o,
N 10 20 30 40 50 75 100 200
e. 1,83 1,57 1,46 1,40 1,35 1,28 1,24 1,17

Ecnu ycnosue (8) BeimoaHseTCs, TO KO3()PUIUEHT OTHOCUTEIBHOTO pac-
cenBanus K nprHUMaeTCs paBHBIM eIMHULIE.
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Ecnu ycnoBue (8) He BBHIIOTHACTCS, pACCYUTHIBAIOT 3HaU€HUE KO3 DUIIH-
€HTa OTHOCHUTEJILHOTO paccenBanus K 1o BeIpaskeHuro:

30

=— )
0.50
3. 3AJAHUME U ITIOPAOK BBITIOJIHEHM A PABOTBI

3.1. O3HaKOMUTBCS U U3YyYUTh METOJUKY IPOBEIEHUS CTaTUCTHUECKUX
UCCIIEJOBAaHUM TOYHOCTHU NPOM3BOACTBA C ILIEJBIO NOCTPOEHUS MPAKTHUUYECKOM
KPUBOI U OIIpe/IeNIeHNs XapaKTEPUCTUK paclpeaesIeHUs] IPOU3BOACTBEHHBIX 110-
I'PELIHOCTEN MapaMeTpPOB.

3.2. IlpoBecTn U3MEpPEHNE NTapaMETPOB Ha BBIOOPKE 3JIEMEHTOB, UCIIOJIb-
3ysl HEOOXOIMMBIE CPEACTBA U3MEpPEHHMs. I3MepeHnsl KaX/10ro napaMmerpa mnpo-
BECTH 3 pasa, Cpe/lHee 3HaUCHUE U3MEPEHU 3aHeCTH B Ta0JI. 1

3.3. IlpoBecT MOACYET YACTOT PACHPENEIEHUS U IOCTPOUTH THUCTO-
rpaMMy MPAKTUYECKOIO  PACIPEICIICHHUS.

3.4. OnpenenuTh XapaKTEPUCTUKU MTPAKTHYECKOTO PaCIpENEIeHUs po-
M3BOJICTBEHHBIX MOTPEIIHOCTEN TapaMETPOB.

3.5. Ilo xoopauHAaTaM XapakTEPHBIX TOYEK IOCTPOUTH TEOPETHUECKYIO
KPHUBYIO paclpeiesICHusI.

3.6. ComnocTaBuTh XapaKTEPUCTUKHA NPAKTUYECKOTO PACHPEICICHUS C
KOOPJIMHATON CepeuHBI MOJI JOIYCKa U JOIYCKOM, 33JaHHbIM B TEXHUYECKUX
yCIOBUSX (YCTaHABIMBAETCS NPENOAABATEIEM) U ONPEACNIUTh KOAPPUIUECHTHI
OTHOCUTEIBHOW aCHMMETPUH U OTHOCUTEIBLHOTO PACCEUBAHUS IaPAMETPOB.

3.7. ObopMHTH OTYET ¥ OTBETUTH Ha KOHTPOJIbHBIE BOMPOCHI.

4. KOHTPOJIbHBIE BOITPOCHI

4.1. C xakoW TENbI0 MPOBOAATCS CTATUCTUYCCKUE MCCIICIOBAHUS TOY-
HOCTH TIPOU3BOJICTBA?

4.2. Yto HEoOXOAMMO WMEThH ISl TIPOBEACHUS CTATUCTHYCCKUX HCCIIe-
JIOBaHUH?

4.3.KakoB OpsAI0K MTPOBEICHHSI CTATUCTHYECKUX UCCIICIOBAHMI?

4.4 Kak MOXHO YCTAaHOBUTH BHJ 3aKOHA pacHpelesICHUs MPOU3BO/I-
CTBEHHBIX MOTPEUTHOCTEH mapaMeTpoB?

4.5.Yto xapakTepusyeT MaTeMaTH4eCKOe OXKUIAaHUE U CpelHee KBajpa-
TUYECKOE OTKJIOHEHUE MPAKTUYECKOTO pacipeiesICH s ?

4.6.Kaxkoit pusndeckuii cMbICT HECYT KOADOHUIMEHTH OTHOCUTEIHHOTO
pacceBaHUs U OTHOCUTEITLHON aCUMMETPHH ?

BUBJIMOI' PAOUYECKMIT CITUCOK

1. Cononun M.C. MaremaTtnueckasi CTaTUCTUKAa B TEXHOJIOTMH MAIIMHO-
ctpoenus. —M.: Mamrus, 1960. — 174c.

2. Cmupnos H.B., [Iynun-bapkosckuii 11.B. Kypc Teopuu BeposiTHOCTEH U
MareMatndeckou ctatuctuku. —M.: Hayka, 1969. —384c.
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[TpakTueckoe 3aHsTrEeNe2

SKCIIEPUMEHTAIJIBHOE OIIPEJEJIEHUE KOOODUIIMEHTOB UYB-
CTBUTEJIbBHOCTU RC-®UNJIBTPA PASHOCTHBIM METOZIOM

1. HEJIb U 3AJJAYN PABOThI

Lenbto paboTHI ABIAETCA U3yUCHHE METOIUKU OMpeeiaeHus K03 Puiiu-
CHTOB YyBCTBUTEJIBHOCTH MEPBOro M BToporo nopsnka RC—dumsTpa pasHoct-
HBIM METOJIOM.

3amauamMu pabOTHI SBIISTFOTCS:

O3HAKOMJIEHHE C METOJUKOW ompeaeNeHUus: KOd(PQPHUINEHTOB UyBCTBU-
TEJIBHOCTH MEPBOT0 U BTOPOIO MOPSAKA Pa3HOCTHBIM METOA0M;

HKCIIEPUMEHTAJIBbHOE ONpeziesieHne KO3(PPUIMEHTOB YyBCTBUTEIBLHOCTU
RC—dunbtpa,

[OJyYEHUE MAaTEMaTU4YECKOTO0 YpPaBHEHHUS OLIEHKH IapaMeTpUuecKon
touHoctu RC—dunbTpa.

2. TEOPETUPUECKUE CBEJIEHUA

VYpaBHeHUE MapaMeTpUUECKON TOYHOCTH JIFOOOTO 3J€MEHTa, OJIOKa WA
TEXHUYECKOW CUCTEMBI B IIEJIOM MOKHO MPEJICTABUTH B BUJIE:

2 of (o,
AJ iy :gg'Aai (1)

rae Adppy — OTKIIOHEHUS BBIXOJHON XapaKTEpUCTHKH; Aol — morpem-
HOCTH [apaMETPOB Qj.

of ()

1

COMHOXHUTEIb da Ha3bIBaeTCS KOIPPUIIMEHTOM UyBCTBUTEIILHOCTH
i

N ONpecACsACT MPOINOPHUOHAIBHOCTL HW3MCHCHUS BBIXOI[HOfI XapaKTCPHUCTUKHU

J par OT M3MEHEHMs mapaMeTpoB ¢; . O603HaYMM 3TOT Kodpdunuent 4,

_ ()
4= @)

i
VYpasuenue (1) ynoOHBI 1151 pacueTOB TOJIBKO TOT/IA, KOT/Ia MapaMeTphl
O/; 1 BBIXOJIHASI XapaKTePUCTUKA UMEIOT OJHY pa3MepHOcTh. OIHAKO MpPU pac-

YyeTax napaMeTpuueCKOr TOUHOCTH TEXHUYECKUX CUCTEM MOTYT CYMMHUPOBATHCS
MOTPENTHOCTU PA3IUYHON (HU3UIECKON TPUPOABI — JABJIICHHUE, JIMHEWHOE Tepe-
MeIeHue 1 T. . B 3ToM ciyuyae ynoOHee MoJIb30BaThCS MOTPEITHOCTSIMH, BbI-
paXCHHBIMA B OTHOCHTEIIbHBIX O€3pa3MEepHBIX BEIMYMHAX (HAMpUMEp, B TPO-
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nentax). st atoro B Beipaxkenuu (1) coemaem HeOombIIHe MpeoOpa3OBaHMS.

a,
YMHOXHM NpaByro 4acTh Ha %i ¥ paszenum obe yact Ha J gy

gy, ey ) e
ai

BbIX i
JBle i=1 aai JBb]X

— Agq,
BBenem noHsTHE OTHOCUTENBRHOW NOTPEIIHOCTH MTapamMeTpa Aa; = —a

i
. y A7 = M

1 OTHOCHTENBHOH MOrPELHOCTH BBIXO/HOH XAPAaKTEPUCTHRE =/ i —
BbIX

Torz:a IMOJIYYHUM CJICAYIOIICC BBIPAKCHHC!

. :iﬁf(ai). v -

i=1 aai JBbLX
ofle) e

! — u (V)
O0603HaYUM P ' 7 =4, - ornocurenpubIt K03 (PULIMEHT YyBCTBU-
ai BbIX

TCJIBHOCTH.

Q;
i = -4, 4)

"]BbLX
[lepBoiii coMHOXUTENb (4) MOKa3bIBACT YNEJIbHBIM BEC MapaMmeTpa, a
BTOPOIl — MPOMOPIIMOHAIBHOCTh U3MEHEHUSI BHIXOJHOM XapaKTEPUCTUKU OT U3-

|

MCHEHUS IapaMeTpa &, .

IIpn oneHke MOrpemHoCcTe BBIXOAHOW XapaKTEPUCTUKHU OT MOTPEIIHO-
CTEN mapaMeTpOB B HEKOTOPBIX CIydasX HEJOCTATOYHA JINHEMHAS 3aBUCHMOCTD
).

B srom cimyyae HEOOXOAMMO YUYWTHIBaTh TPETHH UJI€H pa3oKEHUs
¢ynkuun F(a;) B psan Teilnopa, T. €. BTOpYIO Ipou3BoaHY00. C yuyeToM 3TOro

BBIPAKEHUE IS MOTPEIIHOCTEN BBIXOJHOM XapaKTEPUCTHKHA OT HE3aBHUCUMBIX
IapaMeTpOB ITPUMET BU:

", of (o) 1 &0 f (o)
A=Y —L Ao +—=- > —— Y A}
° Zl oo Zl pa? )
, 0°f(a)
O6O3HAYUM COMHOKHTEND A :7 u OyaeM HasbIBaTh €ro KO-

3 PUIMEHTOM YyBCTBUTEILHOCTH BTOPOTO MOPSIKA.

Takum o0pa3oM, pacyeT OTKJIOHEHHH BBIXOJIHBIX XapaKTEPUCTUK BO3-
MO>KEH, €CJIM U3BECTHBI OTKJIIOHEHHUS MapaMeTpOB U U3BECTHBI 3HAUEHUSI COOT-
BETCTBYIOIUX KOA((PUIIMEHTOB YyBCTBUTEILHOCTH. 3HAaUEHUSI KO3 PUIIMEHTOB
YYBCTBUTEJIBHOCTU MOTYT OBITh MOJYYEHbl aHAIUTUYECKHUMH WM SKCIEPUMEH-
TaJbHBIMH METOJAMHU.
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MeToapl 3KCHEPUMEHTAIBHOTO ompezeneHuss Kodhduirmenta 4yBCTBH-
TEJILHOCTA OCHOBAHBI HA IPUHIUIIE CYIIEPIIO3UIIUU U COCTOAT IPEACTaBICHUU

of (@)

YaCTHOM NMPOU3BOAHOU B¢ B BUAC OTHOLICHHS IIpUpPALIEHNUN BBIXOJHOM Xa-
i

PAKTEPUCTUKH K MPUPALICHUIO MCCIIETYEMOr0 apaMeTpa Ha MAIYH BEJIMYUHY

A‘] BbIX

A,

1
DKcrepuMeHTaANIbHbIE 3HAYeHU KO3(PPHUIIMEHTa YyBCTBUTEIBHOCTH MO-
T'YT OBITH MOJTYYEHBI KaK Ha CaMOM M3JIEINH, TaK U Ha ero (pu3n4eckon uim ma-

Aa, 1.e. 4 =

TeMaTH4ecKoi Mozeny. [Ipu 5ToM He0OX0MMO 00ECIIEUUTh BapbUPOBaHue O,
a TAaKKe PacIojaraTb METOJAMKOM U CPEICTBAMH TOUYHBIX M3Mepenuit AJ . u

AQ; vnu vx aHaIoroB.

HOHy‘-IHM BBIPA’KCHHUC KOB(b(bI/IHI/IGHTa YYBCTBHUTCIBHOCTH OJISA TAK HA3BI-
BaCMOTI'0 «Pa3HOCTHOI'O MCTOJa» SKCIICPUMCHTAJIIBHOT'O OIIPCACIICHHA. I[JUI 9TO-

ro JaguM OJHOMY M3 IIapaMeTpoB &; IpHUpallcHHUC +Aa; u 3anumem BBIpaxke-
HUE JJIS1 BBIXOJTHOW XapaKTEPUCTUKH, PA3JIOKUB €ro B psaf Tenmnopa.
2 3
Tppe =S g v Ao+ A+ i
Il Oa, 2! da’ 3 oa;

1 1

JaguMm tenepb napamerpy &; OTKIOHEHHE —~Aa; u 3anumem BBIpake-
HUE BBIXOJHOM XapaKTEPUCTUKH C YUETOM ITOTO OTKIIOHEHHS.

_l.a‘]ﬂ.Aa . O sy Ag? L O

- L0 Jpy 1 3
T T A T A ()
Boruutas u3 ypaBHeHus (6) ypaBHeHue (7) NOTyUUM:
1 oJ 2 0°J
LU ) DU ", SN e il . S PV
pEOTEE T Oa, "3 da) ’

l
OTOpOCUB COCTABJISIFOIINE TPETHETO M OOJIBIIETO TOPSIKA MAJIOCTH (ITO

MeTouYecKas omurOKa U oHa OJIM3Ka K HYJII0) MOJIYYUM:
oJ
BbIX | A a,’
oa,

i
Pa3peIHI/IM nonyquHoe BBIPpAKCHHUC OTHOCHTCIILHO KOB(I)(l)I/II_[I/IeHTa qyB-
CTBUTCJIBbHOCTHU HCpBOI‘O HOpSIJIKa.
+ —
a‘]Bl’;l)( — A — ngLx B JBbD( (8)
Ot l 2-Aa,

WM B 0€3pa3MepHBIX BEIMYMHAX

+ - p— .
BbhIX _JBBD( =2

+ —
Z: e - q;

i 2-Ag; J B ®)
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Jyist mosmydeHust BeIpakeHus K03 PUIIMEHTOB YyBCTBUTEILHOCTH BTOPO-
ro nopsijaka cjioxuMm ypaBHeHus (6) u (7). Toraa noayqum:

2 0°J 2 0%J
+ - BBIX 2 BBIX 4
oy T paix _2'JBI>IX0+5' Py ‘Aa; "‘E‘ Py Aa; +..
! ; ! l.
2 0%J
rie —-#-Aaf +... - METOIMYECKAs OIINOKA.
4 Oa;

[Tonmarasi, 9T0 MeToAMYECKas OMMOKa MaJia M CTPEMHUTCS K HYJIO U pas-
periasi OTHOCUTEIHHO BTOPOUW MPOU3BOIHON MOYKHO MOJYYUTH BBIPAKCHUE JIJIS
Kod(durreHTa 9yBCTBUTEILHOCTH BTOPOTO MOPSIIKA!

A2 = 0°J gix _ ( goix S i )_2 " pixo , (10)
oa; Aa’?
WM B OTHOCUTEIHHBIX BETUIMHAX:
A_i2 _ azJBng _ ( soix i 2_ 2-Jpvo al% (11)
oa; Aa; J Bbix 0

Takum o0OpaszoM, aig onpeneiaeHus: ero Ko3(QQPUUUEeHTOB YyBCTBUTEIb-
HOCTH MEPBOr0 U BTOPOTO MOPSAJKA Pa3HOCTHBIM METOJIOM HEOOXOAMMO Ha W3-
nenuu, (U3NYEeCKOM MM MaTeMaTUYeCKOM €ro MOJENH MPOBECTU H3MEpPEHUE
BBIXOJJTHOM XapaKTepUCTUKU NPHU HOMHHAJIBHBIX 3HAYEHUSAX MapaMeTpOB U C
YUETOM MX OTKJIOHEHHH, 3aTeM, HCITONIb3ys BeipaskeHus (8)—(11), paccunraTh ux
3HAYCHHUS.

3. [IOPAJOK BBIITIOJIHEHW A PABOTbBI

3.1 Omnpenenenne kodddunmenToB vyBcTBUTENbHOCTH RC-punbTpa
Pa3HOCTHBIM METOIOM

Jist onpenenenns Ko3PUIUEHTOB UyBCTBUTEILHOCTH HEOOXOIUMO:
1. Cobpath cxemy, MpeCTaBICHHYIO Ha PUCYHKE.

I'3-34 | Ry

=)
s
=

Pucynox - Cxema sKCrepuMeHTaIbHOTO ONPEACIICHHUS
K03 (DHUIHEHTOB YyBCTBUTEITLHOCTH
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2. YcTaHOBUTH TyMOJepbl B HEHTPaJIbHOE MOJIOKEHHUE, COOTBETCTBYIO-
I1eT0 HOMHMHAJIbHBIM 3HAYEHUSAM MapaMeTpoB, U MOJAaTh HA (PUIBTP C reHepaTo-

pa I'3-24 manpsxenue U, = 15B, f = 300w

3. Usmeputs mo BoabtMmerpy Hanpsokenue U, pesynbrar usMepeHus
3aHECTH B TaOJHITY.

4. 3amath npupalieHue OJHOMY M3 MapaMeTpoB +AQ, U3MEpPUTH 3HAYE-
HUE BBIXOIHOTO HAIPSHKCHHS U Pe3ynbrar usmMepeHus 3aHECTH B TaOIHUILY.

5. 3agate npupameHue — Aol ITOMY ke MapaMeTpy U U3MEpUTh 3Haye-
HHe BhIXOAHOrO Hampsikenus U .. Pe3yabrar M3MepeHHss TakKe 3aHECTU B
Ta0IuILy.

6. YCTaHOBUTH TyMOJIEp B HEUTPATBHOE TOJIOKEHHE.

7. IIoBTOPUTH ITyHKTHI 4—6 JIJIs1 OCTATBHBIX TAPAMETPOB (.

8. Berauciuts 1o dpopmynam (8)—(11) 3HaueHus ko3(pPUIMEHTOB YyB-
CTBHUTEIBHOCTH TIEPBOTO M BTOPOTO TOPSIKA JJIsl KaXJ0TO Mapamerpa ¢j. Pe-
3yJIbTAThl BHIYUCICHUS 3aHECTH B TaOJIHILY.

Tabmnma
[Mapametpsl | Ugyvg, B | Uzge> B | Upgss B | A A 4; Zz
Ry
R,
Cy
G

3Hayenus 2A0; onpeneNaoTCes CIIeIyOIMUM 00pa3oM:
200 =a — o .
HcxonHbie 1aHHBIE:
R, =100kOm; R, =110xOm; R, =91xOwm;
R,, =51x0Om; R,y =56k0Om; Ry, =47kOwm;

Cyo =C,, =0,1ux®; Cy=C,=011mux®; Cy =C,, =0,09uxd.

3.2. [lony4yenue ypaBHeHus napaMmeTpuueckoit TouHoctu RC-unpTpa

[lo momy4yeHHbIM 3HaUYE€HUAM KO3((UUIHMEHTOB YYBCTBUTEIBHOCTU MEp-
BOTO U BTOPOrO MOpPsAKAa COCTaBUTh ypaBHEHHUE MapaMeTPUUYECKOM TOYHOCTHU
RC-dunbtpa Buaa (5). IlpoBectu ananu3 moaydeHHbIX 3HaUYeHUN KOdhUITMCH-
TOB UYYBCTBUTEJIBHOCTH M CIIE€IaTh BBHIBOJABI O XapaKTepe 3aBUCHUMOCTH BBIXOJI-
HOM XapaKTepUCTUKU OT 3HAYEHHUM M 3HAKOB KO3()(PUIIMEHTOB UyBCTBUTEIHHO-
CTH IapaMeTPOB.

4 KOHTPOJIbHBIE BOITPOCHI

4.1. Yto HEoOXOIUMO MMETh MJis omnpeneseHus KodPQPUIUEHTOB 4YyB-
CTBUTEIBHOCTH PA3HOCTHBIM METOJI0M?

4.2. KakoBa MeToaudeckas ommoka onpeaesieHus: KodhPuIimeHToB 4yB-
CTBUTEIBHOCTH PA3HOCTHBIM METOJIOM?

4.3. Yto noka3bIBalOT KO3(PPUIIUEHTHI YyBCTBUTEILHOCTH
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[Ipaktrueckoe 3anstrueNe 3

OKCIIEPEMEHTAJIBHBIE UCCIJIEJJOBAHNA
CTATUYECKUX XAPAKTEPUCTUK
NCITOJIHUTEJIBHBIX ITHEBMOLIMJIMHIPOB

1.IIEJIb 1 3BAJAYUN PABOTDEI

[enpro paboOTHI SBIIIETCS MPOBEICHUE SKCIIEPUMEHTAIBHBIX HCCIIE0Ba-
HUHN CTAaTHYCCKUX XapaKTEPUCTHK UCTIOTHUTEIHHBIX THEBMOIMINHIPOB.

3amauaMu pabOTHI SIBISIFOTCS

1. O3HaKOMJICHHE C METOJIUKAMHU SKCIICPUMEHTAIBHBIX HCCIICIOBAHUN
CTaTHYECKUX XapaKTEPUCTHUK UCTIOTHUTEILHBIX ITHEBMOIMINHIPOB.

2. IlpoBeneHne SKCIEPUMEHTAIBHBIX HMCCICAOBAHUHN, BKIIOYAIONINX B
ceOst: ompeseNieHne MaKCUMAIBHOTO X0/1a IITOKA TOPIITHSI, COTIIACOBAaHHUE CPE/I-
HETO TI0JIOXKEHUS TIOPIITHS ¢ CUTHAJIOM TMOTEHITHOMETpa 0OpaTHOW CBSI3H, YCHUITHS
TPOTaHMsI, MPOBEPKA IMHEBMOIWIIMHPA Ha TEPMETUIHOCTh M PACUYET BEIUIHHBI

YTEUKH.
2.TEOPETUYECKHUE CBEJJEHU A

HcnionauTENbHBIE THEBMOITMINHAPHI SBJSIOTCS OCHOBHOM YacThIO TIPH-
BOJIOB MPOMBIIIJIEHHBIX POOOTOB, OT Ka4eCTBA MU3TOTOBJICHHS M COOPKH KOTOPHIX
CYIIIECTBEHHO 3aBHUCST BCE XapaKTEPUCTUKH TIPUBO/IA.

Oco0eHHOCTAMH TeXITpoIiecca COOPKU UCTOJHUTEIIbHBIX MTHEBMOIIMIIMH-
JIPOB SBJISICTCS O0ECreYeHUE TEPMETUIHOCTH TTOABMKHBIX M HETIOJBIKHBIX CO-
CAMHCHUHN «IMOPIICHb — IMJIMHJIPY, IITOK — KPBIIMIKA», «KOPITYC — KPBIIITKa.
VYII0THEHHE 3TUX COCIUHEHUM OOBIYHO MPOBOAUTHCS MyTEM MOI00pa PE3UHO-
BBIX KOJICI] WJIM MaHXeT mpu cOopke. Iyt mpeaoTBpaiieHus: moBpexKICHUS 3ep-
KaJla [WJIMHIPA U MAHXKEThI WU KOJIbIA YIIJIOTHEHUSI TIOPIITHS MPU YCTAaHOBKE B
UJIMHAP KCIIONB3YIOTCS CHEIHaIbHbIE TeXHOJoTuueckue BTynku. Ctporas co-
OCHOCTh OTBEPCTHUH KPBIIIEK 00ECIIEUNBACTCS COBMECTHOM YHMCTOBOM 0OpaboT-
KOM 3TUX OTBEPCTUH MPpHU COOPKE.

[Tocne ycTaHOBKM TOTEHIIMOMETpAa OOpaTHOM CBSI3U COTJIACOBHIBAIOT
CpeIHee TMOJIOKEHUE TIOPITHS M MOTeHIoMeTpa. s 3Toro mpoBoasT u3mepe-
HUE BBIXOJa INITOKA W3 KOpITyca MpU KPaWHUX IMOJOKECHUSX TMOPIIHS, IO HUM
OTIPECISIIOT MaKCUMAIBHYIO BEIMUWHY XOJIa TIOPITHS W PACCUMTHIBAIOT 3HAYE-
HHUE BBIXOJIA IITOKA MPU TEOMETPUUECKOM CPETHEM TOJIOKCHHUH MOPIIHS. Y CTa-
HOBUB TIOPIICHh B TEOMETPHUCCKH CPEIHEE TOJOKCHHUE, PETYIUPYIOT YPOBCHb
CUTHAJIa, CHUMaeMoro ¢ noteHuomerpa oopatHoil csizu (II0C). Cmenennem
OOMOTKH TIOTEHIIMOMETpPa OTHOCUTEIHLHO KOPMyca IIJIMHJpA WM TOJBHKHOTO
KOHTaKTa OTHOCUTEJIHHO IITOKA YPABHUBAIOT 3HAYCHUE COTIPOTUBIIEHUS HA 000-
UX IUIeYax MOTEHIIMOMETpA.

CobOpanHbIe UCTIOJIHUTEIBHBIC MTHEBMOIMIIMHIPHI TTPOBEPSIOT HA CIICIIH-
TBHBIX CTEHJIAX IO BEJIMYMHE XOJa IITOKA, YCUJIUS TPOTaHMs, a TaK)Ke Ha rep-
METUYHOCTb.
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OnpeneneHne YCHUIHST TPOTaHUS TIOPIIHS MOXKET OBITH MPOBEACHO pas-
JUYHBIMA criocoOamu. OJUH M3 HUX COCTOWT B MPHJIOKCHHH K IITOKY Iapas-
JICIBHO €0 MPOJIOJIBHONM OCH 3HAKOIIEPEMEHHOTO YCHUJIUS C TIOMOIIBI0 TUHAMO-
MeTpa. IlocTeneHHO yBenu4yuBas yCHIUE CHayajga B OJHOM, a 3aTeM B JPYIOM
HaIlpaBJICHUH, PETUCTPHUPYIOT YCHIIHME, MPU KOTOPOM HAYMHACTCS YCTONYHBOE
JBIDKEHUE TOPITHSA. MOMEHT JBM)KCHHS OTMEYAIOT TI0 U3MEHCHHUIO COMPOTHUB-
nenus [TOC.

['epMETUYIHOCTh IMOJOCTEH MHIWHAPA OOBIYHO OICHUBACTCS IO BEITH-
YUHE TaJICHUS JaBJICHUS B MOJIOCTH 32 YCTaHOBIIEHHOE Bpems. [ aToro usne-
JHe 3aroaHAeTCs pabodYrM TeaoM (BO3AYXOM) JIO TOJIYYCHHS B IMPOBEPSICMOM
nosoctr nasieHus Ha (20 — 30) % Gospllie HOMHHAIBHOTO Pa00Yero JAaBJICHUS,
IIOCJIC YETO OTCOCTUHACTCS OT KOMIIPECCOpa CTCH/IA M BBIICPKUBACTCS HEKOTO-
poe Bpems. IlajeHne HaBJICHHUS B MPOBEPSIEMOHN IOJOCTH PETUCTPHUPYETCS 10
MaHOMeTpy. Benmnuuna yreukn Q MoOXKeT ompejescHa IO IaJCHUIO0 JIaBJICHUS
Ap ¥ BpeMEHH BBIIACPKKH 1 , eciim m3BecTeH 00beM V IpoBepseMoii MOJIOCTH
HAXOMBIICHCS 10T JaBJICHUEM, 110 BBIPAKCHHIO:

_aPV
= Rr

rae R —ra3osas noctosinHas; 7 — temneparypa Bo3ayxa, K

IIpoBepka ycwinsg TpPOraHus W TE€PMETHYHOCTH CHJIOBOIO LMJIMHAPA
IPOBOAUTCA IPU PA3NUYHBIX MOJOKEHUSAX MOPIIHS B Mpejaesax ero pabouyero
X0/1a, 0OBIYHO OHA MPOBOAMUTCS MPU CPEIHEM U KPAWMHUX MOJIOKEHUSIX MMOPILIHS.

3. ObOPYIOBAHUE U ITPUBOPLI

Jlns  omnpeneneHus CTaTUYECKUX XapPaKTEPUCTUK HCIOJHUTEIbHBIX
MTHEBMOIUJIMHIPOB HEOOXOUMBI ClIeAyIolIee 000pyI0BaHUE U TPUOOPHI:
HcnomHuTenbHBIN THEBMOITUINHIP B cOOpE.

CrenuanbHbIi TyJbT AJ1 ONPEACIEHUS TEPMETUYHOCTH MOJIOCTEM.
Crolika 1u1sl OnpeeNICHUs YCUIUs TPOTaHUsl.

JnHnamomerp.

[Mudposoit BoIbTMETP.

CexkyHaomep.

[IITaHreHIUpPKYIb

NogakowdE

4. SBAIAHUE U TTIOPAAOK BBIIIOJIHEHUA PABOTBI.

O3HaKOMUTBCSA C METOAUKAMH SKCIIEPUMEHTAIBHOTO UCCIICIOBAHUS U OTpe-
JICIIATH CJIEAYIOIINE CTAaTUYECKUE XAPAKTEPUCTUKHU HMCIIOJHUTEIIBHBIX MTHEBMO-
IAJIMHIPOB TTPOMBIIIJIEHHBIX POOOTOB:

® MAaKCUMAaJIbHBIM XOJ IITOKA MOPIIHS IHJINH]IPA;
® HJICKTPUYECKUE LIENTH MPUBOJIA;
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o COTJIaCOBAaHHUE CPEIHETO TEOMETPHYECKOTO IOJIOXKEHHUS INTOKA C
I10C;

o YCHIJIME TPOTAHHUS ITOPIIIHS;

o TePMETHYHOCTH TIOJIOCTEH MIJIUHIPA.

4.1. ITpoBepka MaKCUMAJIbHOTO XOJ1a IITOKA MOPIIHS UCTIOJHUTEIHHOTO
ITHEBMOLIMIIMHAPA Xpax OCYLIECTBIISCTCS IIyTEM H3MEPEHMs BbIXOJA IITOKA U3

KOpITyca C MOMOIIbIO IITAHTCHIIUPKYJIS MPU ABYX KPAMHHUX MOJOKEHUSIX MOPII-
HSI.

X =X, —X,

[Tocne u3MmepeHus: BenWUYWHBI XoJa IITOKa X (MM), pacCUMTHIBACTCS
TEOMETPUIECKOE CPENIHEE MOJIOKEHUE IITOKA X, ITO BEIPAXKEHUIO

~ O, + X
Ore = 12 :

rae X1, Xo — BeNMYMHA BBIXO/IA IITOKA IIPU KPAMHUX MOJIOKEHUAX IMOPII-

H.

4.2. JIns mpoOBEPKH INEKTPUUYECKUX LEMEH HMCHOJHUTEIBHOTO MHEBMO-
HUJIMH]pa HE0OXO0UMO:

1. 3y4uTh 3JEKTPUUECKYIO CXEMY MPUBOJIA, MPECTABICHHYI0 Ha pPU-
cyHke 1.

2. YCcTaHOBUB NOPLIEHb B TEOMETPUUECKU CPEAHEE MTOJIOKEHHE.

3. C nomoinpio mu¢ppoBOro BOJBTMETpPa MPOBECTH U3MEPEHUS OMHUYE-
ckux cornportusiennii ooMorok IMII u [TIOC npu reoMeTpudecKkud CpeHUX U
KpallHUX MOJOKEHUSAX MOPILIHS.

—ﬁl— - #Ef ?; [ ]

3T

TTIT

| |F

Pucynok 1 - DnekTpuueckas cxema MHEBMONPUBOJA

4. Pe3ynbTaThl U3MEpPEHU 3aHECTH B Ta0II. 1.
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4.3. TIpoBepka coriiacoBaHusi CPEAHETO T'€OMETPUUECKOTO MOJIOKEHHUS
mtoka ¢ [IOC npon3BoauThCs MyTeM CPAaBHEHUSI U3MEPEHUM COMTPOTUBIICHUS HA
nenectkax 1-2 u 3-4 npu cpeaHeM MOJIOKEHUHU MOpIIHS. Pa3HOCTh HE JOJDKHA
npeBbImaTh BenunuHbl 10 Om.

Ecnu pazHocTh mokazaHuil MPeBBIIAET 3Ty BEIUYHUHY, TO IyTEM CMelle-
Hus 0oMoTkH [IOC oTHOCHTENBHO KOpIyca MHEBMOLIMIIMHIPA TOOUBAIOTCS pa-
BEHCTBA MOKa3aHUH.

Tabnumna 1.
DJIEKTPUYECKUE 1IETU OMII I1O0C
Howmepa nenectkos 4-5 | 5-6 | 4-6 7-8 1-3 1-2 2-3
JlaHHBIE IITOK B
u3Mepe- | CpeHeM I0-
HUS CO- JIO’KEHUU
IIPOTUB- | IITOK Hapy-
ne- Ky
Hus,OM IITOK
BOBHYTDb
JlaHHBIC CONPOTHBIIC- | £yt | 9p+2 | o5+ 68434 | 2231225 | 2-248 | 2-248
Hui mo TY, Om

4.4. OnpeneneHue yCWUIUS TPOTAHUS TOPIIHS MPOBOJUTHCS CIEAYIO-
UM 00pa3oM:

1. Ilepen nmpoBepKOi KOPILYC PYJIEBOIO IPUBOJAA 3aKPENUTh B CTOMKE;

2. BbIBOAIBI OT JIEIECTKOB 2-3 KOJOJKH JKI'yTa MPUBOJIa TOJCOECIUHUTD K
KJIEeMMaM IIU(PPOBOTO BOJIBTMETPA;

3. [IpoymHy tnHaAMOMETpa COEIMHUTD C CEPBIOM IITOKA;

4. Tpwxasl OT ynopa 0 yrnopa NepeMeCTUTh IITOK IMJIMHJPA C TOMO-
IIbI0 TMHAMOMETPA U 3aTEM BBICTABUTh B CPEIHEE IMOJIOKEHUE MO MOKA3aHUIO
conporusnenus [10C;

5. IIpunoXuTh K MTOKY C NOMOIIBI0 JUHAMOMETPA YCHIIME BIIOJb MPO-
JIOJBHOW OCH HWJIMHAPA, TIJIABHO MOBbINIAs yepe3 kaxasie 0,25 kr. [Ipu kaxaom
3HAQYEHUU YCWJIHS TPOU3BOJIUTH BBIIEPIKKY 2-3 CEKYH/IbI.

6. OTMETUTh 3HAYEHUE YCUJIUSA, MPU KOTOPOM HAYHETCA YCTOMYMBOE
JBI>KeHUE nopiiHsa. Hadano ycTOMYMBOro ABWMIKEHHMS MOPIIHS OMPEAEISIOT 10
n3meHeHnnto conporusienus [10C.

7. N3mepenne MOBTOPUTH TPU pasa, pacCUMTaB CpenHee apudMeTruye-
CKOE€.

8. Ycunmue TporaHusi onpenenuTh B 00€ CTOPOHBI JIBIKCHHSI IITOKA OT
CPEIHETO MOJO0XKEHHUS, T.€. PU JBHKCHUU IITOKA BHYTPh U HAPYXKY.

9. Onpenenuts ycuiaue TPOTraHHs U3 ABYX KpaWHUX IMOJIOKEHHUU IITOKA,
npoBens NyHKThl 4 — 7. Kaxoe n3MepeHune Takke IpoBECTH TPH pasza U ompe-
JIEUB CpeiHee apruMETHIECKOE.

10. Pe3ynbTaThl BCEX M3MEPEHUI 3aHECTH B Ta0I. 2.
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Tabmua 2.
Cpennee Kpaiinee
BHYTPb Hapy>Ky | BHYTPb | Hapyxy

[lonoxxenue ImopurHs

Ycunue TPpOTraHuA, KI'

4.5. IlpoBepka repMETUYHOCTH IOJIOCTEH MHEBMOLMIMHApPA IPOU3BO-
JUTHCS HAa CeNUaIbHOM IyJibTe. OHa OCHOBAHA KOCBEHHOM METOJE U3MEPEHUS
BEJIMYMHBI YTEUKU W3 MOJOCTEN MHEBMOLMIMH/APA MO MaJCHUIO JaBJIEHUS BO3-
Jyxa 3a OIpeaeNIeHHOE BpeMsl U3 3aMKHYTOro oobemMa. J{7ist 3Toro Heo0Xoanumo:

1. CoOpaTh MHEBMATUYECKYIO CXEMY, MIPEACTABICHHYIO Ha PUCYHKE 2.

3

~7

( i =

Y

_d 1

1 T
I

Pucynok 2 - Cxema mpoBepKH ITHEBMOILIMIIMH/IPA HA TEPMETUIHOCTh
1L — maeBmormmuuap; K, ,Ks— Bentunu; M — manometp; K— kpan; b —6amion

2. 3axpeite BenTHi K; u K3, kpan K; ycraHoBUTH B cpeanee mojo-
YKEHHE, COOTBETCTBYIOIIEE OTCYTCTBUIO BO3/1yXa B MOJOCTIX THEBMOLMIIMH/IPA.

3. OTkpbITh BeHTUb K, U 3aMOMHUTh OAJJIOH BO3yXOM 0 JaBJICHUS
0,6 MIIa (mpumeuanue: Bcs mkana manomerpa 4,0 Mlla wim 40 Kkre/em?).

4. 3axpsbITh BeHTHIb K).

5. IlepeMecTuTh BPYyYHYIO MTOPIIEHh MHEBMOLUWJIUHAPA B OJHO U3 Kpaii-
HUX TOJIOKEHHM.

6. C nomompto kpaHa K; moziate BO31yX B MOJOCTh THEBMOLIMIIMH/IPA.

7. Ilocne 3anoHEHUs OJIOCTHA CUJIOBOTO LMWJIMHAPA CKATBIM BO3YXOM,
OTMETUTH 3HAYEHUE JABJICHUS B MOJIOCTA MHEBMOLMIUH/PA U BKIIOYUB CEKYH-
JIOMEpP MO MaHOMETpy M onpenenuTh MajeHue IaBJICHHS B MOJOCTH THEBMOLU-
auHapa 3a BpeMms t = 60 cek.

8.ITyHKTBI 2—7 MOBTOPUTH JJIs1 APYTOM MOJOCTH MTHEBMOIMIMHAPA.

9.Pe3ynbTarsl u3Mepenuii 3anectu B Tal. 3.

10. N3MepuTh KOHCTPYKTUBHBIE pa3MeEPhI MHEBMOLMIMHIApA. Pe3ynpra-
Thl U3MEPEHUN 3aHECTU B Ta0. 4.
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Tabmuma 3.
Masnenne 1o | lasnenne uepes | o Qyé'm
npoBepku, MIla | 1 mun, Mlla P, cM/c
1 mosnocte
2 TIOJIOCTh
Taomumna 4.
Pe3ynbpTaThl ©3MEpPEHU KOHCTPYKTUBHBIX Pa3MepOB MHEBMOIMIMHAPA
NeNe | HammenoBanue pazmepa | O6o3Hauenue | PasmepHocTh HMauepenroe
3HAYCHUC
1. | AunameTp muimHapa D M
2. | InameTtp mToka d M
3. | MakcuManbHBIN X0/ Xinax M
MOPIITHS

11. PaccunTaTh BeIMYMHY YTEUKH BO3AyXa U3 MOJIOCTEH 110 hopmyIie:
0 Ap V
RT t°

rae Ap—naaenue nasnenus, [1a; R=287 mx/Kmons-K; T=300 K;
V—00BEM IOJIOCTH, M t—Bpems, c.

O0BeEM MOJOCTH OMPESIACTCS IO BRIPAKCHUSIM:

V:VB + V]_[,

rae V];:3-10'3 M3,

V, =%(D2—d2)xmax,

12. Pe3ynbpTaThl pacyeTa 3aHECTH B Ta0JI. 3.

6. YKAZAHHMA 110 OOOPMIJIEHUIO OTUETA

Otuet mo 1abopaTopHOM paboTe MOJKEH COIePKATh:

— Ha3BaHUE, 11eJIb U 3a/1a4u PabOTHI;

— METOJIUKHU PKCIIEPUMEHTAIIbHBIX UCCIIEAOBAHU;

— tabmuel 1,2,3,4, ¢ pe3ynbTaTaMi U3MEPEHHUI M PacueTOB.

7. KOHTPOJIBHBIE BOITPOCHI

1. UeM BbI3BaHA U HA YTO BIUAET yTeUKa BO3yXa?

2. 1151 94ero onpeaesisioT yCUINe TPOTaH!s U Ha YTO OHO BJIMSIET?

3. Jlyist yero HEOOXOIUMO COTJIACOBBIBATH I'€OMETPUYECKOE MOJIOKEHUE
nopiuHs ¢ curHanom [10C?

4. B 9yemM COCTOUT METOMKA ONPENeNICHUs] YCUIIHS TPOTaHusl, Kakoe 000-
pyJloBaHHE HEOOXOAMMO JIJIsl €€ TPOBECHUS?

5. B 4eM cOCTOUT METOJIMKAa OMNpENENECHUs] TEPMETUYHOCTU MOJIOCTEN
[IUJIMHIPA, KAKOW METOJI MOJI0KEH B OCHOBY U KaKoe 000pya0BaHHE HEOOXOIu-
MO JIJIsI €€ TPOBEICHMS?
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[TpakTueckoe 3ansiTueNe4

OKCIIEPUMEHTAJIbHBIE NCCIIEJOBAHMA C1JIbI TPEHUA
HA IIOJABMXXHBIX HACTAX ITA30BOI'O PEI'VJIAITOPA JJABJIEHUA

1.IIEJIb 1 3BAJAYUN PABOTEI

Lenbto paboThI SBISETCS MPOBEACHUE SKCIIEPUMEHTABHBIX HCCIIEI0Ba-
HUHI U MOJIyYEHHUE 3aBUCUMOCTH CHJIbI CYXOI'O TPEHHUS OT JABJEHUS HA MOJBH K-
HBIX COE€MHEHUSAX TUIA «IOPUIEHb C PE3MHOBOM MAHKETON—LIMIIMHIPY Ta30BbIX
PETYJIATOPOB JABJICHUS.

3amauamMu paboThl SBISIOTCA: U3yYEHUE METOJIa KOCBEHHBIX U3MEpPEHUI
CWJIbl TPEHHSI HAa MOABWXHBIX YaCTAX PETyJATOPOB JIAaBJIEHUS W IPOBEICHUE
DKCIIEPUMEHTAJIBHBIX MCCIIEJOBAHUN C ILIEJIBIO IOJYYEHUS 3aBUCHMOCTH CHJIBI
TPEHUS OT BBIXOJIHOTO JAaBJICHUS.

2.TEOPETUYECKUE CBEJAEHIA

B HacTosimee Bpems rasosblie perynstopsl nasiaeHus (I'PL) maxonar mmpo-
KO€ MPUMEHEHHE B CHUCTEMAax IMOJATOTOBKM BO3/1yXa MHEBMAaTHUECKHUX POOOTOB.
Perynsarop naBieHus] nIpencTaBiIseT cOOOM CUCTEMY aBTOMATHYECKOTO PEryiu-
pOBaHUs aBJICHUS U pacxoja rasa, U NpeaHa3sHayeH Uil CHUKEHUS U MOJIep-
aHus TpeOyeMOoro BBIXOJHOTO JABJIECHUS MPU U3MEHEHHH PAcX0Ja U BXOJIHOTO
JIaBJICHUS.

Opnum 13 HanboJiee BaXHBIX MAPAMETPOB Fa30BbIX PETYISITOPOB JABIICHHUS,
OKAa3bIBAIOIIMX BJIMAHUE HA €ro CTaTUYECKUE U TUHAMUYECKUE XapaKTEPUCTU-
KM, SIBJISICTCS CUJIA TPEHMs HA NOABWKHBIX 3BeHbAX I P/I.

BenuunHa cuibl TpeHHs 3aBUCUT OT MHOTHX MapaMeTpoB U (PAKTOPOB:
BXOZHOTO M BBIXOAHOIO JABIICHHUW, TEMIEPATypbl, HAJIUYUSA CMA3KH, BPEMEHHU
BBICTOSI, HAPAOOTKH U JIp.

[lony4yeHne aHAIMTUYECKUX 3aBUCHMOCTEM CWIBI CyXOr0 TPEHHMs OT Iepe-
YHUCJIEHHBIX (PAKTOPOB MPEACTABIISECT 3HAYUTENbHbIE TPYAHOCTH. OJHUM U3 ITy-
TEU OINPENEIICHNs BEINYUHBI CUIIbI CYyXOr'0 TPEHUS SBISAETCS IPOBEIACHUE CTATHU-
CTUYECKUX JKCIIEPUMEHTAIBHBIX MCCIECIOBaHUM Ha napTuu usnenui. [Iposene-
HUE SKCIEPUMEHTAIBHBIX MCCIEAOBAHUM TpeOyeT Haau4usi METOAUKU OIpere-
JICHUSI CUJIbI CYXOT'0 TPEHHUS. YUUThIBasg O0JIbIION 00BEM U3MEPEHHM, METOANKA
JIOJKHA OTBEYATh CIEAYIOIINM TPEOOBAHUSM:

® ObITh MPOCTOM M UMETh HEOONBIION MPOMEXKYTOK BPEMEHHU MOJIYUECHUS
JAHHBIX;

® [POBOJUTH U3MEPEHUS B PEATbHBIX YCIOBUSAX pabOThl u3aenus 0e3 aopa-
OOTKHU €ro KOHCTPYKIUH.

CyliecTByIOT pa3fMyeHHbIE CIOCOOBI ONpeeNeHusl cuibl TpeHus. Pac-
CMOTPUM HEKOTOPBIE U3 HUX:

CymectByeT crnoco0 u3mepeHus cuiibl cyxoro Tpeaust B I'PJI, ocHOBaH-
HBIMI Ha MPUHYAUTEIBHOM IEPEMEIICHUN MOABWXHBIX YaCTEH U3ACIUN C IO-
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MONIBIO CHEHHAITBHOTO MPUCIIOCOOICHUSI U ONPENICNICHUS] CUJIBI CYyXOr0 TPEHUS
10 BEJIMYUHE HEJI0X01a MOABWXKHBIX yacTten ['P/I.
Crioco6 uMeeT clieyIonue HeTI0CTaTKu:

® HE0OXOIUMOCTh 10paboTKH KOHCTpyKIuu ['P/I;

® IIPUMEHECHHUE CICHHAIBHBIX MPUCTIOCOOTICHUMN JJIs1 U3MEpeHns HEoOX0au-
MBIX [TAPAMETPOB.

Cy1iecTByeT Takke crocod U3MEpEeHUs CUIIbI CyXOr0o TPEHUS Ha MOJIBHKHBIX
3BeHbsiX ['PJl ¢ ucmosib30BaHMEM METOJla KOCBEHHBIX M3MepeHuil. CyIIHOCTh
crioco0a M3MEPEHHSI CBOJIUTCS K CHATHUIO CTAaTUYECKON XapaKTEPUCTHKUA Ta30-
BBIX PETYJISITOPOB JIABJICHUS C MIOMOIIBIO CPEACTB U3MEPEHHUS JIaBJICHUSI BO BCEM
Jara3oHe pabovyero BXOHOTO JIaBJICHUS MPH MOBBIIICHUN W TTOHUKEHUH €0 U
110 BEJIMYMHE PAa3HOCTHU BBIXOAHOTO JaBieHusi [ PJ] ¢ ydeToM KOHCTPYKTHUBHBIX
MapaMeTPOB U3JEIIUS ONIPEACIACTCS CUila CyXOro TPEHUS Ha MOJBUKHBIX 3BCHb-
ax I'P/I.

Camoli IporpecCMBHOM B HACTOSIIEE BpeMs SBJISICTCS METOJIMKA U3MEpe-
HUSI CUJIBI CyXOrO TPEHMS, CYIIHOCTh KOTOPOTO COCTOUT B IMEPEMEMICHHUU I0-
JIBUKHBIX 3B€HbEB [ P/ B pazMuHbIX HANpPaBICHUSX BPAIICHUEM HACTPOCUHO-
ro BUHTA U3JICIIMS U ONPEAEIICHHUS, C MOMOIIBIO CPEACTB U3MEPEHUS JIMHEHHBIX
MEPEMENICHNM, PA3HOCTH KOOPJIUHAT MOPIIHS, IPU JBUKEHUHU MOJABHXKHBIX Ya-
CTEll CBEpXy BHU3 U CHHU3Y BBepX /1/.

BennunHa cuiibl CyXoro TpeHUs paCCUYUTHIBACTCS MO 3aBUCUMOCTH:

F,, =05AX,,

Up> (1)

rac Axcp— PasHOCTb KOOPpAWHAT IIOPIIHA IIPpHU ABHIKCHHH ITIOJABHIKHBIX

qacTel B Pa3IWYHBIX HANpaBlICHUAX; Iy — cyMMmapHas »)eCTKOCTh YIPYIHX

DJIEMEHTOB.

DTa METOAMKA OMPENETECHUS CUJIbI CyXOro TPEHUSI HAa MOJBUKHBIX 3BeE-
HBSX Ta30BbIX PETYJSATOPOB JABJICHUS TTO3BOJISIET OBICTPO U C JOCTATOYHOW TOY-
HOCTBIO TIOJIy4aTh SKCIIEPUMEHTAIbHBIC JAHHBIC B PEAIbHBIX YCIOBUSIX 0€3 J10-
pabOTKH KOHCTPYKIIMH U3JICIIHS.

B Meroauke MCIOJIb3yeTCsl cXeMa IMHEBMATUYECKOIO CTEH[IA, IPUBEIACH-
Has Ha pucyHke 1.

[Ipennaraemeiii cnocod M3MEPEHHsI CHIIbI CYXOro TPEHUSI Ha MOJABMKHBIX
3BeHbsIX [ PJ] O3BOJIAET CYIIECTBEHHO MOBBICUTH TOYHOCTh U3MEPEHUS 34 CUET
ONpEENICHNs] KOOPAUHATHI MOJIBH>KHBIX YaCTEN U3AENHSA HE B JUHAMHUUYECKOM, a
B CTaTUYECKOM PEKHUME IPU MOMOUIM MHIMWKATOPA JIMHEMHBIX MEPEMEIIEHUN C
uenot genenus no 0,001mMm. Kpome toro, ero peanmuzamuss MOXET TPOU3BO-
JTUTHCS OJIHUM UCIIBITaTeNIeM, M HE TpeOyeT MpeaBapUTEIBHOTO W3MEPCHUS
OOJBIIIOrO YKCIIa MapaMeTpoB u3enus (He0OX0AMMO 3HATH TOJIBKO CYMMAapHYIO
KECTKOCTh YIPYTHX JIEMEHTOB).
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Pucynok 1 - Cxema 3KCiepuMEHTaIbHOTO ONPEAEIEHUS CHIIBI TPEHHUS
Ha NOJABWXHBIX dacTsax ['P]]
1,6 — BenTHIH; 2 — EMKOCTD; 3 — HHIUKATOP; 4 — PEryJsITOp AaBICHUS; 5
— 00pa31oBbIl MAHOMETp; 7 — ApOccebHas 1aiida

3. OBbEKT UCCIIEAOBAHNMA. ObOPYIOBAHUE. UHCTPYMEHTDI

OOBEKTOM HCCNEOBAaHUS HACTOAIIEH paOOTHI SBISETCS Ta30BBIM PETyIisi-
top maBieHusi AP-004 cucrembl aBTOMaTUYECKOTO PETYJIUPOBAHUS ABICHUS U
pacxojia rasza, mpeIHa3HAYCHHBIA JJI CHUKEHUS M TMOJAepXKaHUs TpeOyemoro
BBIXO/IHOTO JIABJIEHUS [IPU U3MEHEHHUH pacXoda U BXOJAHOTO AaBJICHUS.
Jlnst ipoBeNIeHUs SKCIIEPUMEHTANIBHBIX MCCIIEIOBAHUN HEOOXOIUM CxKa-
ThIHA BO31yX A0 nasieHus 0,6 Mlla.
J{nst vcnbITaHU Ta30BOT0 PETYNATOpPA JABICHUS HCIOJIB3YETCS CIETyI0-
niee 00OpyA0BaHUE U NUHCTPYMEHTBI:
- CTEH], COCTOSIIHNN U3 CXeMbl UCTIBITAaHUH, 00pa3IOBOIO0 MaHOMETpa, BEHTH-
7151, TPYOOIIPOBOI U KPEIUJICHUS PETYJIsTOpa AaBJICHUS,
- MOPUCTIOCOOJIEHUE JJIT U3MEPEHUST KOOPAMHATHI MOABMKHBIX YacTeH peryJis-
TOpa ¢ UHAUKATOPOM 4acoBOro tuna ¢ ueHout aenenus 0,001 mm;
- OTBEpPTKA.

4. 3BAJAHUE HA PABOTY

1. O3HaKOMUTCS ¢ METOJUKOW OMpPEAEIEHUSI CUJIbI CYXOTO TPEHUS Ha MOJBUXK-
HBIX YaCTAX ra30BbIX PETYJATOPOB JIABJICHHUS.
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2. OmnpenenuTh CHIIy CyXOTO TPEHHs Ha MOJBIKHBIX YACTSAX T'a30BOTO PETYIIs-
topa nasieHus AP-004.

3. TloctpouTh rpaduuecKyro 3aBUCUMOCTh CHJIbI CYXOTO TPEHHUS Ha MOJIBUKHBIX

yacTax ['P/l oT BBIXOAHOTO 1aBJICHMUS.

[IpoBecTr aHaNM3 pe3yJIbTATOB U3MEPEHUS U CAETATh BBIBOIBI.

OTBETUTH HA KOHTPOJIBHBIE BOIIPOCHI U O(DOPMHUTH OTUET.

o b

5. TIOPAAOK BBIITOJIHEHW A PABOTBI

OmnpeneneHue CUIbl CyXOTO TPEHUS Ha MOJBUKHBIX YACTSIX ra30BOTO pe-
rymnsropa aasneHust AP-004 nmpoBomuTcst Ha creHze (pUCyHOK 1).

Jli1st TOr0 HEOOXOUMO.

1. NcxomHoe COCTOSIHUE CXEMBbI: BEHTWIN 1 U 6 3aKPBITHI.

2. OTKpBITh BEHTWIb | U YCTAaHOBUTH BBIXOJHOE J1aBiieHUE, paBHOE 0,2
MlIla (15 nen.). Bentuns 1 3aKpbITh.

3. HacTtpouTb MHIUKATOp HA CEPEAMHY IIKaJIbl TpyOOTro OTCUeTa MpHU
MIOMOIIH PETYJIUPOBOYHOIO BUHTA PETYIATOPA TABIECHUSI.

4, OTKpBITH BEHTWIb 6 M MOHU3UTH BhIXOJHOE naBieHue 10 0,13 Mlla
(10 men.). Bentunb 6 3aKpbITh.

S. OTKpBITh BEHTWIb | U MeHJIeHHO, 0€3 OCTaHOBOK, MOBBICUTH BBI-
xoaHoe nasienue a0 0,2 MlIla (15 gen.) u cHITh OKa3aHUs UHAUKATOpa X;.

6. Ilpum momomu BeHTWIA | YCTaHOBUTH BBIXOJHOE JaBiieHHE ).27
MlIIa (20 nen.). Bentuiib 1 3aKphITh.

7. OTKpBITh BEHTWJIb 6 U MEMJICHHO, 0€3 OCTaHOBOK, IMOHU3UTH BHI-
xoaHoe nasienue a0 0,2 MlIla (15 gen.) u cHITh OKa3aHus UHAUKATOpa X5.

8. [ToBTOpuTh NyHKTHI 2—7 g nasnenud 0,2 Mlla tpu pasza. Pe3ynb-
TaThl U3MEPEHUI 3aHeCTH B Ta0I. 1.

Q. [IpoBectn aHanoruunble aeiictBus s nasienuss 0,4 Mlla (30
nen.). Hwkuee u BepxHee OTKIOHEHHS JaBieHUs OyayT cooTBeTcTBOBaTh 0,33
MlIla (25 nen.) u 0,47 Mlla (35 nemn.).

10. TIlpoBectu anamoruunbie neictBus mius nasienus 0,6 MIla (45
nen.). Hwkuee n BepxHee OTKJIOHEHHUS JaBlieHUd OyayT cooTrBeTcTBoBaTh (0,53
MlIla (40 nen.) u 0,47 Mlla (50 gemn.).

11. Ompenenuth pazHOCTh KoopauHAT mopras AX = X, — X, s kax-

JIOTO 3HAYEHMSI BBIXOJHOTO JIABJIEHUS U ONpenenuTb AXcp. 3aHECTH MOJYyYEH-
HBIN pe3ynbTaT B Ta0. 1.

12. Tloacrasuts noiyuerHoe AX., u 7y B dpopmyuy (1) u onpenennrs

CHJIy CyXOTrO TpEHHS Ha TMOJBHMKHBIX 3BEHBSAX PEryJisiTopa JaBlCHHUS MpH
HACTPOWKE €ro Ha ONpPEAEIIEHHOE BBIXOJHOE JAaBJICHUE.

13. Tloctpouts rpaduuecKyro 3aBUCUMOCTb F7p=f(Pzsy).

14. TlpoBecTu aHaIU3 Pe3yJIbTATOB U CAENATh BHIBOIBI.
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Tabnuma 1.
02 300
04 300
06 300

6. OOOPMJIEHME OTUETA

=

Otuet o 1abopaTopHOM paboTE NOTKEH COACPIKATH:
Ha3zBanue, 11en1b 1 3a1a4u pabOTEHI.
3. Cxemy U3MEpEeHHsS CHJIbI CyXOro TPEHHS Ha MOJABUKHBIX YaCTAX

T'P]I.

A

3anonHeHHyo Taou. 1.
['paduix 3aBUCUMOCTH CUITBI TPEHUS OT JIaBJICHUS.
BriBOIBI 110 paboTe.

o ok

7. BOITPOCBI JTI CAMOITIPOBEPKH

1. Kakue meronuku wusmepeHusi cuibl cyxoro tpenus [P/l cymre-
CTBYIOT B HACTOSILEE BpEMsI, HA YEM OHU OCHOBAHBI?

2. Kakme 0coOCHHOCTH MMEET pacCMOTpPEHHas B pabOTe METOJIWKA, B
qyéM €€ JOCTOMHCTBA U HEJOCTAaTKN?

3. Kak 3aBucut cuna cyxoro tpenus ['PJl oT BBIXOAHOTO JaBieHUS,
4yeM 0OBSCHSAETCS XapaKTep TaKOW 3aBUCUMOCTH?

BUBJIMOTPA®UYECKUN CITMCOK

1. A.C. 197409 (CCCP). C.K. Tyctok, 1.B. Morunsuukos, B.II. Ap-
té™moB, E.M. Xanartos.

2. Coopounbii yeptéx. Penykrop nasnenusi AP-004.—Kospos: Kb
«Apmarypay, 1968. — 38c.
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IIpakTueckoe 3ansaTueNeS

ITPOBEJIEHUE SKCITEPUMEHTAJIbHBIX NCCJIEJJOBAHUIA
METOAOM ITOJIHO®AKTOPHOI'O SKCIIEPUMEHTA
1. HEJIb PABOTEI

Llenbio paboTHI ABISETCS U3YUYEHUE METO 1A TNIAHUPOBAHUS SKCIIEPUMEHTA
JUIS. pelIeHHs] HHTEPIOJSIIUOHHBIX 3a/1a4, MPUOOpETeHNE NMPAKTUIECKUX HaBBI-
KOB B MOCTPOCHHMHU TIaHA MOJTHO(AKTOPHOTO 3KCIEPUMEHTA, TMPOBEACHUE IKC-
NepPUMEHTa, 00paOOTKH ONMBITHBIX JAHHBIX U MOJYYEHUU YpaBHEHUS PErpeccuu
UCCIENYEMOT0 OOBEKTA.

2. TEOPETUYECKHWE CBEJJEHUA

[Tpu mpoBeneHNHN HAayYHBIX MCCIEAOBAHUMN 3a4acTyl0 HEOOXOAUMO pelie-
HUE HMHTEPHOJSLUUOHHBIX 33Ja4, COCTOSIIMX B IOCTPOECHUU MaTeMaTUYECKOM
MoJiean 00BEKTa UM IpoLecca, T.€. B ONPEACICHUN SKCIIEPUMEHTAIbHON 3aBU-
CUMOCTH MEXJIYy XapaKTepUCTHUKOM M mapaMeTpaMH Wiu (pakTopamu, BIHSIO-
IIMMH Ha OOBEKT WX MPOLIECC.

Pemenne Ha3zBaHHOW 3aaud MOXET MPOU3BOJUTHCS METOJIOM IUIAHUPO-
BaHUS SKCIIEPUMEHTA, COCTOSIIEM B OMPEACIICHUH ONTHUMAJIBLHOTO YHCa U T0-
CIIEIOBATENIFHOCTA TPOBEACHHS OMBITOB, BHIOOPE METOJOB MAaTEMaTUYECKOM
00pabOTKH pe3yJbTaTOB U IMOCTPOCHUHM YPAaBHEHHUS PErpeccud OOBEKTa WIIU
npoiiecca B BUJIE:

k k
y =bg + > X + > byxx; (1)
i=1 i
rae Yy — mapaMeTp ONTUMH3ALUU; Xj — IEpEeMEHHbIE (DaKTOPHI; bi,

bij — K03 (PULIEHTBI perpeccumu.

MeTon TUTaHUPOBAaHUS SKCTIIEPUMEHTAa TPEAIoiaraeT BapbUPOBAaHUE OJ-
HOBPEMEHHO BCEX MEPEMEHHBIX (DAKTOPOB, BIUAIOMINX HA 00BEKT WU MPOIIECC,
3a/1aBas pa3IMuHbIe YPOBHU ATUX (PAKTOPOB U3 objacTu ux ompeaeneHus. Mn-
TEPBAJIOM BapbUpPOBaHUS (paKkTOpa HA3bIBACTCS YMCIO (CBOE I KaXIOTo (ak-
TOpa), MpUOABICHUE KOTOPOTO K OCHOBHOMY YPOBHIO JAa€T BEPXHUU YPOBEHD
dakTopa, a BeIUMTAaHUE — HIDKHMHA. VIHTepBanm BapbuUpOBaHHS HE MOXKET OBITH
MEHBIIIEe OIMUOKU, B KOTOPOUW (PUKCHUpyeTcs ypoBeHb (DakTopa, a TakKke OH HE
JOJDKEH OBITh HACTOIBKO OOJIBIIIMM, YTOOBI BEPXHUN M HUKHUN YPOBEHBb BBIXO-
TuH 3a o0nacTh onpeneneHus dakropa. OOBIYHO 3HAYCHUE WHTEpBajia BaphU-
poBaHUs MpUHUMAaeETCsl paBHBIM 10% OT BemW4YuHBI 00J1aCTH ornpeaesieHust (pak-
TOpa.

[Tpu mocTpoeHny MiiaHa SKCIIEPUMEHTa HCIOIb3yeTCS KOAUPOBKA YPOB-
Hel (haKTOPOB MO BBIPAXKEHUIO:
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rie Xj— HaTypanbHOe 3HadeHue I-To Qaxtopa; Xjo — HaTypaJabHOE

3HauYE€HHE OCHOBHOTO YpOBHS I-To (pakTopa; & — MHTEpBaJ BapbUpoOBaHuUs 1-T0

(axTopa; Xj — KoAMPOBaHHOE 3HaYeHHE I-To (akTopa.

Ecnun yncno ¢pakTopoB W3BECTHO U IJIAHUPOBAHUE MPOU3BOAUTCS HA IBYX
YPOBHSIX, TO YHCJIO OIBITOB, HEOOXOAUMOE JUIsl PEeaTu3allii BCEX BO3MOYKHBIX
KOMOMHALIUK ypOBHEHN (PaKkTOpPOB, ONPEEIAETCS MO BBIPAKEHHUIO:

n=2% (3)
rze K — uncio daxropos; N — uKci0 onbITOB.

DakTOPHBIN AIEMEHT OCYIIECTBISETCS C MOMOILIBIO MAaTPULbI IJIAHUPO-
BaHUs, B KOTOPOH MCHOJIb3YIOTCSI KOJUPOBAaHHbIE 3HaUeHMs (hakTopoB. Pacuiu-
pEeHHasi MaTpHIla INIAHUPOBAHUS U IBYX (paKTOpOB UMeeT B (Tadi. 1)

Tabmumna 1.
Homep OyHKIMA
ombita | X0 | X1 | X2 | X1 X2 | grinmka.
1 + | + | + + V1
2 L - Y2
3 S L e Y3
4 t - - + Ya

B maTpurie mimaHupoBaHus CTONOIBI X1 M X2 331a0T YCIOBHUS MPOBEACHUS

OTBITOB, CTOJIOCI] X1 X7 OLIEHUBAIOT B3auUMOJIEUCTBUE (HhaKTOPOB, CTONOECI X —
HEOOXOJMM JJI OMpeesieHus CBOOOAHOTO ujieHa ypaBHeHus (1), mocienHuit
CTOJIOEI] COJEPKUT PEYNbTATHI ONBITOB ((DYHKLIHS OTKIIMKA).

[Ipu mocTpoeHUM MaTpUllbl IJIAHUPOBAHUS MOTHO(PAKTOPHOIO SKCIEPHU-
MEHTA JIJI Pa3IMYHOro YKciia (haKTOPOB MOXKHO BOCIIOIB30BATHCS CIEAYIOIINM
PUEMOM: B TIEPBOM CTOJIONE (DakTOpa 3HAKK MEHSIIOTCS MOOYEpPEHO, BO BTO-
POM — YEpEenyITCsl Yepe3 JIBa B TPEThEM — YEPE3 YETHIPE, B UETBEPTOM — YEPE3
BOCEMb U T.I.

[Tocne cocTtaBiieHHs TJIaHA MEPEXOASIT HEMOCPEACTBEHHO K SKCIIEPUMEH-
Ty. i MCKITIOUEHUs CHUCTEMAaTUYECKHX OIMMOOK OMBITHI, MPETyCMOTPEHHBIC
MAaTpUILIEN, TPOBOJISAT B CIIYYAMHOW MOCIEA0BATEIBHOCTHU. [10opan0oK TpoBeAECHUS
OTBITOB BBIOMPAETCS MO TAOIMIE CAyYalHBIX YHCEN, pacIpeAeICHHBIX M0 PaB-
HOBEPOSITHOMY 3aKOHY (Ta0J1.2).
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TabOmuma 2.
®dparMeHT TaOJHIIBI CITYYaiHBIX YHCEIL.

87 63 88 23 62 51 07 69 59 02 89 49 14 98 53 41 92 36
07 76 85 37 84 37 47 32 25 21 15 08 82 34 57 57 35 22
03 33 48 84 37 37 29 38 37 8 76 25 09 69 44 61 88 23
13 01 59 47 64 04 99 59 96 20 30 87 31 33 69 45 58 48
10 83 48 94 44 08 67 79 41 61 41 15 60 11 88 83 24 82
24 07 78 61 89 42 58 88 22 16 13 24 40 09 00 65 46 38
61 12 90 62 41 11 59 85 18 42 61 29 88 76 04 21 80 78
27 84 05 99 85 75 67 80 05 57 05 71 70 21 31 99 99 06
96 53 99 25 13 63

Jlns maHa, mpuBeIeHHOTO B Tabiwmile 1, Takoi mopsiok Oyaet (Tadu.3).

TaOmumna 3.

Howmep onbiTa B miane 123 |4
[Topsimok peanu3anuu oneiToB |3 |1 |2 |4

JIns KOMITEeHCaluy BIMSHUS CIyYaHBIX NOTPEIIHOCTEN KayKIbIM OIBIT
nyomupyercs, T.e. nopropsercs | pas (o6brano | = 2+5).

Takum 00pa3oM, HpoBOAsS HO Tabn.3 ONBITHL, HOdydaT | 3HaueHwmii
(GYHKIIUM OTKIIMKA A7 KaX10i cTpoku miuaHa. O6padoTka pe3ynbTaToB dKCIe-
pUMEHTA 3aBUCUT OT BapuaHTa 1yOJupoBaHus onbITOB. [Ipu paBHOMEpHOM 11y 0-
JIMPOBAHUHU OIIBITOB, KOTZIa YKUCJIO MAPAIIIEIBHBIX ONBITOB JUIA KaXKIOH CTPOKH

TUTaHa OJIMHAKOBO, ONPEIEISIIOT CpeIHee 3HaUeHNEe PYHKIIMHA OTKJIUKA Yi
o ¢opmyie:
1 I
Yi= TZ Yiu, 4)
u=1
rie: U - HOMep mapajuIeIbHOTO OTIBITA.

[anee onpenensieTcst AUCTIEPCUS dj ¥ CpEeIHEKBaIpaTHYECKask OIHOKa S
OTIBITA MO BBIPAKECHUSIM:

1 .
dj:m—uzz;(yju_yj) , (5)

S;=4d,; . ©)

JIns IpOBEPKU COMHUTEIBHBIX, T.€. PE3KOBBIICIAIONIMXCS PE3YIbTAaTOB,
MCIIOJIB3YIOTCS ClIEHUaIbHbIE KPUTEPHH, HanpuMep oTHomreHus U:
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_ yju max yj

Uex = S , (7)
_ yjumin - yj

Unn == ®)

j

7€ Yjumaxs Yjumin — HaHOOIIbIICE U HAMMEHBIICE 3HAYCHHS QYHKIHH OT-
KIIMKA |-CTPOKHM IIaHa cpeay | mapasienbHbIX OIBITOB.

[Monyuennsie 3Ha9eHAs Upmay 1 Upin cpaBHMBAIOT C BENMYUHOMN B3ATON
13 Tab. 4 ¢ y4EeTOM YHCIIa MapalIeNIbHEIX ONBITOB U IPUHATOIO YPOBHS 3HAYH-
MOCTH .

Ecmm  Upax > U, wmm Ui, > U, To coMHMTEnbHBIA pe3ynbTar
HEOOXOMMMO MCKIIIOUMTh U3 PACCMATPUBAEMON BBIOOPKM, a YKA3aHHBIA OIBIT
IOBTOPUTE. ECIIU yCIIOBYUS HEe BHINOIHAIOTCS, TO PE3YIBTAT OCTAETCA B BEIOOPKE.

Ta6numna 4.

O65EM BBIOOPKH | 3 4 5 6 7

[IpenensHsle 3navenns U | 1,15 (1,46 | 1,67 1,82 | 1,94
IpU YPOBHE 3HAUHMMOCTH

=0,05

[Tocne Beruncienus o gpopmyiie (5) Aucnepcuil IpoBEPSIIOT TUIIOTE3Y UX
omHOpOoAHOCTH, MCIob3ys G — kpurepuii Koxpena, HMEIOIEro BUA;

G djmax

p: n . (9)
d.
24

Jucnepcun cuuTarOTCsS OAHOPOAHBIMH, €CIIM PACUETHBIE 3HAUYECHUS KpHU-
Tepust Gp HE IpEeBBIIAeT TabnuuHoro 3Hadenus kpurepus (;, koTopoe ompe-

nensercs u3 Tabll. 5 B 3aBUCHMOCTH OT YMCJIAa CPaBHHUBACMBIX aucHepcuit N,
YHCJIa MapauieIbHBIX OMBITOB | u 3anannOTO YPOBHSI 3HAUUMOCTH OL.

3nauenns G — kpurepus npu yposse 3Haunmoctd o = 0,05,
Ta0mumna 5.

-1
1 2 3 4 5

0,9065 0,7679 0,6341 0,6287 0,5895
0,7808 0,6161 0,5321 0,4803 0,4447
0,6798 0,5757 0,4377 0,3910 0,3595
0,6020 0,4450 0,3733 0,3311 0,3029
0,4709 0,3346 0,2753 0,2419 0,2195
0,3894 0,2705 0,2205 0,1921 0,1735

N =
S 5o 0o
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Ecan Gp>Gt, TO JUCIICPCHUN HEOAHOPOAHBI, 3TO YKAa3bIBAC€CT HA TO, YTO

Hucciacayemasa BCIMInHa y HC IIOJYMHCHA HOPMAJIbHOMY 3aKOHY PACIIPCACIICHUA,
H €C CICAYCT 3aMCHUTD ,Z[perﬁ BCJ'II/I‘{HHOI\/'I, HOIIQHHHIOHlefICH 9TOMY 3dKOHY.

Ecnun AUCIICPCHHU OIILITOB OAHOPOIHBI, TO OIPCACIIACTCA NUCIICPCHUA BOC-
IMPOU3BOANMOCTHU SKCIICPUMCHTA 110 3aBUCUMOCTHU:

1 n
d ==>d.
y nJZ:l: i (10)

Jlanee 110 pe3yJbTaTaM OIBITOB Y; BEIMUCIIIOTCS KOI(QOHUIHUEHTH ypaB-
HEHUS PErPECcCUu:

13
by ==>V;, (11)
n43
l n
bi = — le
n,z:;‘ o (12)

1 & _
b, = n Z Xij XY | (13)
j=1

rae 1, K— HoMepa pakTopos, Xij, Xkj — KOLMPOBaHHOE 3HA4YCHHE (HAKTO-
pos | u K B j-om ommite.

BeraucinB kK03(GGUIUMESHTHI YIIPABICHHS PErPECCHH, MPOBEPSIOT UX 3HAa-
YUMOCTh ¢ moMoIbio T — kputepust CThIOJICHTA, IS Yero ONMpPEACISIOT 3HaYe-
Hue ly o BbIpaKeHHUIO:

bl
" Tsh 4

rae | bi| — abcomoTnas Benmuuna xkospduumenta perpeccum.

S{bi}:\/d{bi} : (15)
d{bi}: & dj (16)
l-n *

rae | —4ucno mapannensHBIX ONBITOB, N — YKHCIIO OMBITOB B MaTpH-
Ie.

3unauenue 1, cpaBHuBaercs ¢ TabnauynbM I, (Tabn. 6), koTopoe onpees-
eTcs JUls 3aJaHHOTO YPOBHS 3aBUCHMMOCTH (X M uucia cTemeHel co6osl f,
OTIPEAETISIEMOTO 110 BBIPAKECHHUIO:

f=n(-1) (17)
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Tabmuna 6
3nauenue { — kputepust Cterogenta s o.=0,05
1 2 3 4 5 6 7 8 9

12,71 | 430 | 3,18 | 2,78 | 2,57 | 2,45 | 2,37 | 2,30 | 2,26
10 11 12 13 14 15 20 30 40
2,23 22 | 218 | 2,16 | 2,14 | 2,13 | 2,09 | 2,04 | 2,02

SH | —h |5t | —

Kosdduuuent cunrtaercs 3Hauumbiv, ecii 1> ;. Eciu 310 ycnosue ne
BBITIOJTHACTCS, TO KOI(DPHUIIUEHT PETPECCUU CIUTACTCS CTATHUCCKU HE3HAYUMbIM
M €r0 MOYKHO HCKITIOYUTH U3 YPABHEHHUSL.

[Tocne pacuera KO3(GUIMCHTOB YPABHEHUS PETPECCHHM U MPOBEPKH HX

SHAYUMOCTHU OIPCACIICTCA NUCIICPCHUA aACKBATHOCTH dag, KOTOpasa XapakTepu-

3yeT paccesiHie SMIIMPUYECKUX 3HAYECHUH MapaMeTpa onTuMu3anid Y j OTHO-

*
CUTCJIbHO PACYCTHBIX 3HAYCHUM y jo
2

>, - )
Yo = D) (18)

rac y j - SHA4YCHHUC IIapaMeTpa OITHUMHU3AINH, BBIYUCIICHHOC 110 YpaBHEC-

HUIO PErPECCHH [ YCIOBUIA | — ro ombiTa; K — uncio ¢pakTopos.
[Tocne 3TOoro mpoBOAUTCS MPOBEPKA TMIOTE3bI aICKBATHOCTH HAWJEHHOU
MOJIEIN, KOTOpasi BBINOJHSAETCS TO Kputepuro duiepa, sl 4eT0 HAXOIUTCS

pacueTHOe 3Ha4YeHHe KpuTepus Fp 1o BeIpaxeHuIo:

P d - (19)

Ecim pacuerHoe 3Hauenne F, menpme tabmmunoro F, (tabm. 7), mis
IPMHATOTO YPOBHS 3HAUYMMOCTH (X U COOTBETCTBYIOLIErO YMCIIA CTENEHEH CBO-

6omel f;=n—k+1) u f,=1-1, To monens cunraercsa amekBaTHON, T.€. OTpaKa-
IOLLEN peasibHOE BIUsIHUE (DAKTOPOB HA ApAMETP ONTHUMHU3ALINU.

Ipu Fp>F; runoresa anexksatHocTr otBepraercs. B sTom ciydae st mo-
JTY4YEHUs aJIeKBATHOW MOJICIIH IPUHUMAIOT OJTHO U3 PEIICHUIA:

1.IlepexoaaT K COCTaBIEHUIO IMJIAHOB BTOPOTO WM 00Jee BHICOKOTO IMO-
psKa.

2.YMeHbBIIAIOT HHTEPBAJ BAPbUPOBAHMS U CTABIT HOBBIM SKCIIEPUMEHT.
VYka3zaHHbIC IEHCTBHS TOBTOPSIIOT JIO MOJIyYeHUS aJeKBaTHOM Mojenu. Crnemyer
3aMETHTh, YTO HE 3HAYMMOCTh HEKOTOPBIX KOI(DHUIIMEHTOB MOKET MOTy4aThCs,
BO-TICPBBIX, BCJICACTBUC HEYIaYHO BHIOPAHHBIX WHTCPBAIOB BaphUPOBAHMUS, BO-
BTOPBIX, U3-32 BKJIIOUEHHs (DAaKTOPOB, HE BIMSIOIIMX Ha MapaMeTp ONTHMH3a-
IIUH, B-TPETHHX, N3-3a OOJBIION ONMTUOKH OIBITOB.
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3nauyenus F — kpurepus Gumepa npu o=0,05

Tabmna 7.

YucIno 3HaueHus KpUTEpHs IIPH YucIie creneneii f
CTEIICHEH

1 2 3 4 5 6 12 24
cBo6osl f)
1 164,4 | 1445 | 215,7 | 224,6 | 230,2 | 234,0 | 244,9 | 249
2 185 19,2 |19,2 19,3 193 |193 |196,4 (194
3 10,1 |9,6 9,3 9,1 9,0 8,9 8,7 8,6
4 7,7 6,9 6,6 6,4 6,3 6,2 5,9 5,8
5 6,6 5,8 5,4 5,2 51 5,0 4.7 45

[IpuHsaTHe penieHus B JaHHON CUTYallMu 3aBUCUT OT TOTO, Kakasi U3 Tpex
Npu4uH BeiOpaHa. Eciu npuHsTa neppasi, TO U3BMEHSIOT UHTEPBaJIbl BAPbUPOBa-
HUSI TI0 HE3HAYUMBIM (pakTOpaM M CTaBsT HOBYIO cepuio onbIToB. Ecinu npunsTa
BTOpasi, HEe BIUAOIIKE (HAKTOPhl CTAOMIM3UPYIOT U HCKIIOYAIOT U3 OIBITOB.
OpHako yBEJIMYEHHE YHCIIA ONBITOB B CBOIO OYEPEab MPUBOJNUT K YMEHBIIECHUIO
nucrepcun Ko3(hPUIMEHTOB, B pe3ybTaTe Yero BCe WM 4acTh KOADPUIIUEHTOB
MOT'YT OKa3aThCsl 3HAUHUMbIMHU.

Bo3MoyKeH Takoil ciydaif, koraa Bce Kod(pUIMEHTHI, kpoMe Dy HesHa-
YUMBI, & MOJIETb a/IEKBaTHA. JTO BO3HHUKAET Yallle BCErO U3-3a CIUIIKOM Y3KUX
MHTEPBAJIOB BapbUPOBAHUS WM BCIEACTBUE CIMILIKOM OOJIBIION OIIMOKHA OMBbI-
TOB. 3/1€Ch BO3MOKHBI JIBa BBIXO/1A:

l.Paciimpenue nHTEpBAIIOB BAPbUPOBAHUSI.

2.JloBBIIEHUE TOYHOCTH SKCHEPUMEHTOB IIyTEM COBEPIIECHCTBOBAHMS
METOJMKH MPOBEACHUS OMBITOB U YBEIMUYECHUS YMCIIA TAPaJICIIbHBIX OMBITOB.

Hakonen nociie nmoixyyeHusi ypaBHEHUS] pErPECCUU B KOJUPOBAHHBIX 3HA-
YEHUSIX NEPEMEHHBIX Xj, HE0O0OX0MMO MpeoOpazoBaTh €ro B ypaBHEHUE C HATY-

panbHBIMU 3HAYCHHUSAMU (hakTOopoB X;. JlJig 9TOro BMECTO X; B ypaBHEHHUE TOJI-

CTaBJISIIOT MX 3HAYCHUS, COTJIACHO MPeoOpa3oBaHuio (2).

Takum oOpazom, 0OpaboTKa pe3yabTaTOB IKCIIEPUMEHTA NP PaBHOMEP-
HOM JTyOJIMPOBAHUU OTBITOB MOXKHO MPEJACTABUTH CIEIYIONIEH CXEMOM:

1. JInst ka0 CTpOKH MaTpHIlkl TUTAHUPOBaHUS 110 hopmyre (4) BeIYHUC-

JISIETCS CpeiHee apu(METHIeCKoe 3HaYeHHe Y j mapaMeTpa ONTUMH3ALNH.

2. o dopmyre (5) onpeaensroT JUCTEPCHIO dj Ka)XJI0TO OIbITa MaTPHIIbI
TUTAHUPOBAHMS.

3. Io ornomenuo U npoBepsaroTcs pe3KoBLIAEIAIONMECT PE3YILTATEL

4. Ucnonszys G-xputepuii KoxpeHa, NpoBepSIOT THIOTE3Y OJHOPOIHO-
cru aucniepenu Oj onbiToB.
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5. Ecnu nucnepcuu OnbITOB OJHOPOHBL, TO 10 dopmyie (10), Beraucis-
10T JUCIIEPCUIO BOCIIPOU3BOAUMOCTH dj OMBITOB.

6. Ilo Beipaxkenusim (11)-(13) ompenensitoT ko3pPUIMEHTH ypaBHEHUS
perpeccuu.

7. To Beipaxkenuio (16) naxonaT gucnepeuio kodduuuentos d{b;}.

8. ITo ¢opmymne (14) onpenenstor pacdeTHOe 3HaUeHHE KpuTepus CThIo-
JICHTA U TIPOBEPSIOT CTATUCTUYECKYIO 3HAUNMOCTH KO3()(PHUIIMEHTOB perpeccum.

9. o BeIpaxenuto (18) onpenensoT AUCTIEPCUIO a€KBATHOCTH.

10. C momompio F kputepuss ®uiepa nmpoBepsrOT MMIOTE3Y aJ€KBATHO-
CTH MOJEJIN.

11. C ucnonp3oBaHHEM BbIpaXeHHUsS (2) MPEACTABISIOT YpaBHEHHE pe-
IPECCUU B HATYPAJIBHBIX 3HAUCHHUIX (PaKTOPOB.

3. 3AJAHUME U ITOPAJOK BBIIIOJIHEHM A PABOTEI

1. U3yunuTh TEOpPETHUECKUE CBEIECHUS O OpPraHU3ALMH, NMPOBEACHUIO U
00pabOTKH pe3yJabTaTOB NOJHO(PAKTOPHOIO SKCIEPUMEHTA.

2. IlomyuuTh OT mpenojaBaTesss 0OBEKT UCCIIEI0BaHuUs, YCTAHOBUB Napa-
METp ONTUMM3AIMH U BIUSIOUINE Ha HETO (PaKTOPHI.

3. YcTaHOBUTH 00JIaCTH OIpENEICHHUs] U UHTEPBaJbl BapbUpOBaHUs (ak-
TOPOB B 3aBUCUMOCTH OT TOUHOCTH PETHCTPUPYIOIIECH anmnaparypsl.

4. CocTaBUTh PACIIMPEHHYIO MaTPUILy IJIAHUPOBAHUS SKCIIEPUMEHTA.

5. YcTaHOBUTH MOPSIOK MPOBEACHUS OMNBITOB U YUCIO HapauIeIbHBIX
OTIBITOB.

6. [IpoBecTH 3KCIEPUMEHT U MOJYYUTh 3HAUECHUE (DYHKIIMHU OTKIIMKA.

7. IIpoBecTn 0OpabOTKY M aHAJIU3 TOJYYEHHBIX PE3yJIbTaTOB.

8. IlosiyuuTh ¥ IPOBECTH AHAIIU3 YPABHEHUSI PErPECCUU OOBEKTA B HATY-
paJIbHBIX 3HaYEHUSIX (PaKTOPOB.

9. OTBETUTH HA KOHTPOJIbBHBIE BOIIPOCHI U O(DOPMUTH OTYET.

4. O®OPMIJIEHME OTUETA

OTuer o paboTe NOKEH COAEePKaTh.

1. ITocTaHOBKY 3a/1auu UCCIIEIOBAHMUSL.

2. Onucanne 00bEKTa MCCIENOBAHNUS, TapaMeTp ONTUMH3AIUU U (PaKTO-
PBbl, BIMSIONINE HA HETO.

3. PacumpeHHyo MaTpuily TUIAaHUPOBAHUS SKCIIEPUMEHTA.

4. Pe3ynbTaThl 5KCIIEPUMEHTA U UX AHAJIU3.

5. YpaBHeHHE perpeccuu OObEKTa HMCCIEAOBAaHUS B KOAUPOBAHHBIX U
HaTypaJbHBIX 3HAYEHUAX (DAKTOPOB.

6. AHaJIN3 ypaBHEHUSI pErpeccuu 00bEKTA.

7. OTBETHI HA BOIIPOCHL.
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5. KOHTPOJIBHBIE BOITPOCBI

1. Kak ocymectBisieTcst BbIOOp MHTEpBasia BapbupoBaHus ¢akropa? Ero
JIOTTYCTUMbIE MaKCUMAaJIbHbIE 1 MUHUMAJIbHbIC 3HAYCHMUS.

2. Kakumu cBoiicTBaMu 00jaiaeT MaTpuULla IUIaHUPOBAHUSA?

3. Kakum oOpa3zoMm ¢opmupyercs MaTpulia IUIAHUPOBAHUS MpHU 100aBiie-
HUM HOBOTO (akTopa’?

4. OTyero 3aBUCHUT YUCIIO ypaBHEHUH (HaKTOPOB?

5.Yto HEeoO6X0AUMO clienaTh, €CIIU JUCTIEPCUU OIBITOB HE OJJHOPOIHA?

6. UTo 03HaYaeT CTaTUCTUUECKH 3HAYMMBIN U HE3HAYUMBINH K03 PuireH-
Thl YpaBHEHUS perpeccuun’?

7. Uto HEOOXOAMMO NenaTh, €CIU MOJETh HEaaeKBaTHA MO KPUTEPHUIO
Q@uepa?

8. UTo Takoe ypOBEHb 3HAUUMOCTH, YHUCIIO CTENIEHEH CBOOOIbI?

9. Kakoil ¢u3nyeckuil CMbICI UMEET YpaBHEHUE PETPECCUU OOBEKTa B
HaTypaJIbHbIX 3HaueHUsX (pakTopoB? Kak ero ucrnosb3oBarh B padbote?

6. BUBJIMOI' PAOGUYECKHWH CITMCOK
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2.CrmpunionoB A.A. [lmaHupoBaHWE SKCIEPUMEHTA IIPU HCCIECTOBAHUU
TEXHOJIOTUYECKHUX NpoueccoB. - M.: MammnocTtpoenue, 1981.-184c.
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[Tpaktnueckoe 3ansitueNe 6

OKCIIEPUMEHTAJIbHBIE NCCIIEJOBAHUA XAPAKTEPUCTUK
OJIEKTPOMAT'HUTHOI'O ITPEOGPA3OBATEJIA

1. EJIb 1 3AJIAYN PABOTDI

Lenpro pabOThI SABISIETCS M3yYEHHE METOAMK IKCIEPUMEHTAIbHBIX HC-
CIIETOBAaHUI M HCIIBITAHUNA 3JICKTPOMArHUTHBIX MpeoOpa3oBaTeneii mHeBMOpac-
IpenenTeNe CUCTEM YIIPABIEHUS TPOMBILIUIEHHBIX POOOTOB.

3agauamMu paboTHl SABJSIFOTCS MPOBEpKa KauyecTBa COOPKU 3JIEKTpoMar-
HUTHOTO NpeoOpa3oBaTens U IpU HEOOXOAUMOCTH PEryJIMpPOBAHUE YIJIOB OT-
KJIOHEHHsI pOTOpa U OCEBOI'0 3a30pa, IPOBEPKA MAarHUTHOM CHUCTEMBI, IIOCTPOE-
HUE CTATUCTUYECKON XapaKTEPUCTHUKHU.

2. TEOPETUYECKHUE CBEJEHNA

OnexkTpomMarHuTHele TpeoOpazoBatenu (OMII) npegHazHaueHbl s
npeo0pa3zoBaHus IECKTPUUECKOTO CUTHAIA YIpaBICHUS B MEXaHUYECKOE Tepe-

MEILEHUE — TIOBOPOT AKOPS HA YIoJl ¢, TPONOPIMOHAIBHBIN TOKY yIIpaBieHus J
U IPUMEHSIOTCS B ITHEBMOPACHPEACIUTENSIX THUIA «COIUIO- 3aCJIIOHKa» WU
«cTpyiHas TpyOKa» CUCTEM HEIPEPHIBHOTO YIPABJICHUS IPOMBIIIIIEHHBIX po0O-
TOB.

VYron noBopota sikops OMII npsiMO ImpONOpUMOHANIEH aMIlep-BUTKaM
MOAMArHUYMBAIONIEH U YNPABISIONIE 0OMOTOK M O0OpaTHO MPOMOPIIMOHANICH
BEJINYMHAM BO3JYILIHBIX 3a30POB B LIEMM MarHUTONPOBOJA. 30HA HEYYBCTBU-
TEJIbHOCTH 3aBUCHUT OT BEJIMYMH MOMEHTA TPEHHUS SIKOPS B OMOpPAX. YTOJ MOBO-
pOTa M 30Ha HEUYBCTBUTEJILHOCTU OOPATHO MPOMOPLIMOHATIBHA )KECTKOCTH Mar-
HUATHOW IIPY’KHUHBI, KOTOPasi 3aBUCUT OT YUCJIA aMIIEP-BUTKOB NOJAMAarHM41Baro-
el 0OMOTKHM, MArHUTHON MPOHUIIAEMOCTH MAarHUTONPOBOJA U BEJIMUYMHBI pac-
CEsSIHWsI MATHUTHOW dHepruv. HepaBeHCTBO BO3AYIIHBIX 3a30POB MEXIY SIKOPEM
U TOJI0CaMHU, DJIEKTPUUYECKAsl UM MAarHWTHAs aCUMMETPHS YIPaBJISIOMUX 00-
MOTOK IPUBOAUT K CMEILEHUIO XapaKTEPUCTUKA OTHOCHUTEJILHO Ha4Yayla KOOPIu-
Har.

OCHOBHBIMU COOPOYHBIMU €IMHUIIAMH TPE0OpazoBaTesl SBISIOTCS PO-
TOp C TOAIIAITHUKAMHU, MAarHUTOMPOBOJ C OOMOTKaMH MOJMAarHUYMBAHUS H
yIpaBieHUs, KPBIIIKKA ¢ KJIEMMHBIMU KoJoakamu. [Ipu cOopke uznenus HeoO-
X0JIMMO 00ecreunuTh TpeOyeMble MO YEpTEKY BEJIMYMHBI BO3IYIIHBIX 3a30POB
ME¥Ky SIKOPEM M NOJFOCAMH, MUHUMAJIBHBIE 3a30PbI U ITIOTEPU HA TPEHUE B OIO-
pax Bajia u IKOps.

B npeoOpazoBaTensix CMUMMETPUYHON KOHCTPYKIWU BEJIMYMHY BO3AYLI-
HBIX 3230pOB JIOCTUTAIOT TOYHON 00pabOTKON KOMIUIEKTa MOJIIOCOB U MOCIENy-
IOLlEN CeNeKTUBHOM cOOpKoil ¢ skopeM. [loammnHUKN Ha Bayl SIKOpsSl yCTaHaB-
JIMBAIOT C HATATaMH, COOTBETCTBYIOLIUMHU NOCAAKE CEABMOI0 KBAJIUTETA TOYHO-



36

ctu. [Ipu Gonpinx HaTATax pe3Ko BO3pacTaloT motepu Ha Tpenue. [Ipu cOopke
SKOPS C KPBILIKAMHU OCEBOM 3a30p PEryIHUPYIOT MO0 0I00pOM MPOKIAI0K, JIK-
00 ¢ MOMOIIBIO PETYIMPOBOYHOrO BUHTA. I TOTO, YTOOBI YyIIpaBIAIONIKE 00-
MOTKH OJIHOTO MpeoOpazoBaTeisi ObUIM OJIMHAKOBBIMHU, UX HAMAarHUYUBAIOT U3
MPOBOJIa OJTHON OyXThl M MOAOUPAIOT MO BEJIMYMHE OMUYECKOTO COIMPOTHUBIIC-
Hus. KaTymku pazMenaroT Ha MoJrocax Tak, YTOObI MOJI0KEHUE Kax a0l U3 00-
MOTOK OTHOCUTEJIbHO MarHUTOMPOBOAA ObLIO OJTUHAKOBBIM.

CobOpannbpie TIPeoOpa3oBATENH MPOBEPSIOT MO KaYECTBY MEXaHWYECKUX
U DJICKTPUUECKUX COSAMHEHHUN U 1O MapaMeTpaM XapakTepucTuk. [[is mposep-
KM ¥ WUCTIBITAHUHN AJICKTPOMATrHUTOB MPUMEHSIOTCS CIEIUaIbHbIE KOHTPOJIbHBIC
CTEHJIbl M MPUCIIOCOONICHUS. DIEKTPUUECKasi CXeMa OJJHOTO M3 HUX MPHUBEACHA
Ha pucyHke 1.
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Pucynok 1 - Dnekrpuyeckas cxema creHja s ucnsitanuii SMIT:
Ri, Ry, R3 — morenmmomeTpsr; MA — mumummamnepmeTpsl; T1, To, Tz — TymOnepsr;
W, — o6MoTKH nogmaranuuBanus; W, — 0OMOTKH yTipaBieHUSI.

JIns u3MepeHus yria moBOpOTa SKOPsS MPUMEHSIOT aBTOKOJUIMMAlMOH-
HBI METOJI, COCTOSILLIMN B OTPAXEHUHU JIy4ya CBETA OT IIPOEKTOPA HA DKPAH C yI-
JIOBBIMU JICJICHUSIMU IIPU IIOMOILIM 3€pKajla, YCTAaHOBJIECHHOIO Ha Bally SKOPSA
OMIIL.

W3MeHsist ¢ MOMOIIBI0 TOTEHIIMOMETPOB TOKH B YMPABJISIOUIUX OOMOT-

Kax, MOMy4aroT xapakrepuctuky, suga o = f (J). Amamusupys Bun sToil xa-
PAKTEpUCTUK, OLEHUBAIOT KA4€CTBO MAarHUTHON CHCTEMbI AJIEKTPOMArHUTHOTO
npeoOpaszoBatess, ONPESsIIOT TUCTEPE3UC, CTaTUUECKUNA KOA(DPUIIUEHT yCu-
JICHUS, TMHEUHOCTh XapaKTEPUCTUKH U T.JI.
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3.ObBEKT NUCCJIEAOBAHIS, OOPY IOBAHUE, THCTPYMEHTDI

OObeKTOM uccaenoBaHus HacTosme padoThl sBisiercs DMII nmHeBmo-
pacrpeienuTens TUIa «CTpyiHast TpyoOKay.
Jliist mpoBeieHust 1abopaTopHOM paboThl padouee MECTO JOJIKHO UMETh:
MOCTOSIHHOE HamnpsbkeHue 2711 B
nepemeHHoe Hanpsbkenue 220110 B, 50 I'n
Jns sKkcnepuMeHTaNbHbIX HcclieqoBannil U ucnbiTannii OMII ucnone3yercs
cienyrouiee 000py0BaHUE U HUHCTPYMEHTHI:
®  CTEHJ ONTUYECKHUH, COCTOSIIIUN M3 IIPOEKTOPA, LAHIOBOTO 3a)KMMa
C OBOPOTHBIM YCTPOMCTBOM M 3KpaHa CO IIKAJIOW, MPOrpagyupoBaHHON B Ipa-
aycax;
®  [pUCNOCOOJEHUE ISl U3MEPEHUsT OCEBOr0 JIIOPTa C HHAUKATOPOM
yacoBoro tumna ¢ neHoi aenenus 0,001 mm;
®  MpucnocoOJeHue I U3MEPEHHS KPYTAIIET0O MOMEHTA;
®  DJICKTPUYECKUI MYyJbT MUTAHUS SJIEKTPOMArHuTa;
®  OTBEPTKA;
®  CHEUHAJIbHBINA KJIKOY JJIS PETYJIUPOBKU SKCIIEHTPUKOBBIX YIIOPOB.

4. 3BAJAHUE HA PABOTY

4.1. O3HaKOMUTBCS C METOJIUKAMU IKCIIEPUMEHTAIbHBIX UCCIIEI0BAHUI,
peryiavupoBanus U ucnbiTanuii OMII ¢ moMonIpio cenuaiTbHOro 000pyI0BaHMUS.

4.2. TlpoBecTH dKCIIEpUMEHTaIbHBIC HCCleAoBaHus U ucnbiTanuss DMII
[0 TIPOBEPKE MAKCHUMAJIbHBIX YTJIOB OTKJIOHEHUS pOOOTa, MArHUTHON CHUCTEMBI
AIIEKTPOMArHuTa, 0CEBOro Jo@Ta, KpyTALIEr0 MOMEHTA.

4.3. ComocTaBUTh pe3ybTaThl IPOBEPOK C TPEOOBAHUAMHU TEXHUUECKHUX
YCIOBUI Ha M3/€NIUEe U MPU HEOOXOAMMOCTH MPOBECTH PEryJIMPOBAHHUE dJIEK-
TPOMAarHUTHOTO MpeoOpa3oBaTEIs.

4.4. Tloctpouth rpadvK CTATUYECKON XapPaKTEPUCTUKU DIICKTPOMArHUT-
HOTO TIpeoOpa3zoBaTENsl.

4.5. TIpoBecTr aHaIM3 BUAA CTATUYECKON XapaKTEPUCTUKH, IO KOTOPOM
OTPENETUTh CTATUUECKUA KOI(PPUIMEHT Nepenadyd, BEJMYUHY 30HBI HEOJHO-
3HAYHOCTH, JINHEWHOCTh XapaKTEPUCTUKH, TOK OIPAaHUYECHUS.

4.6. Onpenenuth ycwiue, MpUaraeMoe K OCH JJICKTpPOMAarHuTa Mpu
MIPOBEPKE OCEBOIO JIOPTA.

4.7. OnpenenuTsb KECTKOCTh MArHUTHOW MPY>KUHBI 3JIEKTPOMAarHuTa.

4.8. OTBETUTH HA KOHTPOJIBHBIE BOMPOCHI.

5. ITIOPAAOK BBIITOJIHEHW A PABOTBI

5.1. DkcriepuMeHTalbHOE OMPENEIICHHE U PETyJIMPOBAaHUE MAaKCUMallb-
HBIX YIJI0B OTKJIOHEHHUs potopa OMIL.
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Omnpenenenre U peryJIupoBaHUE MaKCUMAIBHBIX YTIIOB OTKJIOHEHUS PO-
TOpa SJEKTPOMArHuTa MPOBOJUTHCS HA ONTHYECKOM CTEHJE, BUJ KOTOPOTO
MPE/ICTaBIICH HA PUCYHKE 2.
J171s1 3TOTO HEOOXOIUMO:
DJIGKTPOMATrHUT YCTAHOBUTH M 3aKPEIHUTh B IIAHTOBOM 3a)KHME OTI-
TUYECKOTO CTEH/IA;
Ha POTOpPE OHJIEKTPOMarHuTa YCTAHOBUTH 3€pKaio, Ha KOTOPOE
HAIPaBJISIETCS JIyd OT MIPOCKTOPA;

Pucynox 2 - Ontuueckuii CTeH T

HAIIPaBUTh OTPAXXEHHBIN JIy4d OT IPOEKTOpa Ha DKPaH CO ILIKAJIOH,
IIPOTpafyupOBaHHOM B Ipaaycax;

IOAKIIIOYUTH DJIEKTPOMATHUT C IIOMOLIBIO ILIHYypa C pa3beMOM K
AIIEKTPUYECKOMY ITYJIBTY;

BBIKJTIOUHMTH Ha AJIEKTpUUEeCKOM mynbTe TyMOnepsl Tq, Tp, T3, 1 no-
TeHIMoMeTphl Ry, Ry, Rz ycraHoBUTH B KpaiiHee J1eBOe MOJI0KEHUE;

NI0JIaTh ITOCTOSIHHOE HaIpsKeHne 27B Ha 31eKTpUYECKUid MyJIbT;

BKJIIOUUTH TymMOsiep T; mynbTa M ¢ momoubio noreHuuomerpa R;
YCTAHOBHTB IO BOJIBTMETPY 2712 B;

C NMOMOIIBI0 BUHTA HA LIAHTOBOM 3aKMME ITOBEPHYTH JJIEKTpOMar-
HUT Tak, YTOObI COBMECTUTH PUCKY OTPaXEHHOT'O CBETAa C HYJIEBBIM JIEJICHHEM
IIKAJIBI CTEH/A;

BBIKITIOUUTH TymOiep Ty;

IIOBOPA4YMBas BpyYHYIO POTOP DJIEKTPOMArHMUTa 10 YIIOpa B OJHY U
OPYTyl0 CTOPOHBI OTHOCHUTEJIBHO HYJIEBOTI'O IOJIOKEHUS HM3MEPUTH BEIUYHMHBI
MaKCHMaJbHBIX YIJIOB [IOBOPOTA pOTOPA, 3HAUEHUS KOTOPBIX 3aHECTH B TA0I. 1;

COIMOCTaBUTh 3HAYEHUS YIJIOB ITOBOPOTA C TPEOOBAaHUSAMHM TEXHUYE-
CKHX YCJIOBHUW; MaKCUMAJIbHBIM yYToJI OTKIOHEHUS! pOTOpa JIOJIKEH OBbITh B Ipe-
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Jenax (3,2-3,4) rpan., pa3HOCTh MEXAY yriaMH IMOBOPOTa B 00€ CTOPOHBI
HE JI0JKHa npeBbimath 0,2 rpan.;

IPU HEBBIMOJIHEHUU TEXHUYECKUX YCIOBUN MPOBECTH PEryIUPOBa-
HUE C TTOMOIIBIO CIIEIMAIBHOTO KIIt0Ua, TOBOPAYUBast SKCIICHTPUKOBBIE YIIOPHI.

5.2. IIpoBepka marauTHOM cucteMbl DMIL.

[IpoBepka MarHUTHOM CUCTEMBI AJIEKTPOMArHUTa MPOBOJIUTHCS HA ONTH-
YECKOM CTEHJIE CIYCTA 3 MUHYTHI MOCIE MMOJaYu HANpSHKEHUS MUTaHUS Ha 00-
MOTKY MOJMarHAi4MBaHusl U COCTOUT B OMNPEIEICHUN OCTATOYHOTO yTrjia U CHS-
TUU CTAaTUYECKOM XapaKTEPUCTUKHU.

Tabmuna 1.
MaxkcuMaibHbIE YTIIBI T10- 0Ll maxe 0l maxe | oy — o
BOpOTa pOTOpa, rpaj
BenuunHbl TOKOB B OTkn0oHEHHE poTOpa Paznocth
O0OMOTKAaX yNpaBlIeHUs, MA 3JIEKTPOMArHuTa, rpaj TOKOB, MA
1 ObmoTtka | 2 OOMOTKa
50 +3
150 150 0
50 -3
150 150 0

Jlist onipesiesieHrss OCTaTOYHOTO yriia HE00X0IUMO:

coOpaTh CXeMy, aHaJOTUYHYIO NMPOBEPKE MAKCUMAIBHBIX YTJIOB OTKJIO-
HEHUS POTOpa;

BKJIIOUUTH TymOsep T; u moteHimomerpoMm R; yctanoButh 2712 B mo
BOJIBTMETPY IYJIbTA;

COBMECTUTh PHUCKY OTPA)KEHHOTO Jy4Ya C HYJIEBBIM JI€JICHUEM ILKAJbl
CTEH/Ia IIyTEM MTOBOPOTA KOPITyCca JIEKTPOMarHuTa BOKPYT BEPTUKAIBHOMN OCH;

BKJIIOUUTH TymOnepsl T, u T3 u noreHumomeTpoM R, mo muimuamiep-
METPY DJIEKTPUUYECKOrO TyJIbTa IIaBHO Noaath Tok J1= 50 MA B NEpBYIO Ka-
TYWIKY YIPaBJICHUS;

MOTEHIIMOMETPOM IJIABHO MOJIaTh TOK BO BTOPYIO KaTYUIKY YIPaBJIECHUS
70 TeX MOp, MOKa MPOEKIUS HUTU HE YCTAHOBUTHCA HA OTMETKE 3° IIKaJIbl
CTEH/J1a, IOKAa3aH!s BEJIMYMHBI TOKAa BO BTOPOI KaTylLIKe 3aHEeCTH B Ta0. 1.

YMEHBLIUTH TOK BO BTOPOM KaTymke 10 150 MA ¢ mOMONIbI0 NOTEHLIHO-
MeTpa Rj3, a B mepBoii KaTylike yBeaIuduTh ToK 10 150 MA notenimomerpom Ry;

U3MEPUTH MPU ITUX TOKAX BEIIMYMHY OCTATOYHOIO YIJIA, KAK BEJIUYUHY
HE J10X0/1a OTPAKEHHOI'O yTIila A0 HYJIEBOTO JIE€JEHUS IKaJIbl C OHOW CTOPOHBI U
3aHECTH 3TO 3HaueHue B TalI.1

BO BTOPOM KaTyIIKe IUIABHO YMEHBIINTH TOK 10 50 MA, a B nepBoH yBe-
JUYMUBATH JI0 T€X MOP, OKa MPOEKIUs HUTH HE OCTAHOBUTHCS HA OTMETKE 3° 10
IKaJe ONTUYECKOTO CTEHJA C APYrOl CTOPOHBI; MOKAa3aHMs BEJIWYUHBI TOKA B
NEepBOM KaTyIlIKe 3aHECTU B Ta0J.1;
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MOTEHIIUOMETPOM R, yMEHBIINTH TOK B MEpBOM KaTymke 10 150 MA, a
HOTEHIMOMETPOM R3 yBEIMUUTH TOK BO BTOpO Karymike 10 150 MA;

U3MEPUTH NPU ITUX TOKAX YINPABICHUS BEIMYHMHBI OCTATOYHOIO yria C
JPYroi CTOPOHBI U 3aHECTH 3TO 3HAUYEHUE B Ta0I.1;

ONPENEIUTh PA3HOCTb 3HAYEHUM TOKOB B KAaTyIIKax YIPABJICHUS IpU
YCTaHOBKE ITPOEKIMU HUTH Ha OTMETKE 3° C OHOU U € JPYrOW CTOPOHBI,

COTIOCTaBUTh 3HAYEHUE PA3HOCTH TOKOB M OCTATOYHBIX C TPEOOBAaHUIMU
TEXHUYECKUX YCJIOBUM: Pa3HOCTh TOKOB HE JOJDKHA mpeBblmiaTh 100 MA, a
OCTaTOYHBIN yTOJI JOJIKEH ObITh He Ooee 0,2°.

CraTtnyeckyro XapakTepUCTUKY 3JEKTPOMAarHuTa CHUMArOT B IOCJE10Ba-
TEJIbHOCTH:

noTeHMoMeTpoM R, ycranaBmuBaroT Tok 50 MA B NEpBOil KaTyllKe
YIPABJICHUS;

ITOTEHIHOMETPOM IUIABHO ¢ MHTEPBAIOM B 50 MA yBEIMYMBAIOT TOK BO
BTOpoi Katymke oT 0 1o 350 MA, ¢pukcupys 3Ha4EHHUs YIJIOB OTKIJIOHEHHS pO-
TOpa MO LIKaJe CTeHAa, KOTOpPbIE 3aHOCATCS B Ta0M. 2.

Tabnwmma 2.

Tok B 1 0OMOTKe, MA 50
o
olol ool ool m
ol [ O B S Bl S|

— — (9\] N o
Tok Bo 2 00MOTKE, MA
50

0
50
100
150
200
250
300
350

PazHocTh TOKOB

YT0oi1 OTKIIOHEHUA
poTopa, Tpaj

MOTEHIUOMETPHI R, U R3 BRIBOAAT B KpaifHee JIEBOE MOJIOKEHUE,

MOTEHIITMOMETPOM R3 yctaHaBimuBatoT TOK 50 MA BO BTOpOM KaTylIlIKe;

noTeHIMoMeTpoM R, miaBHO ¢ uHTEpBasioM B 50 MA yBEIMYMBAIOT TOK
B nepBoi karyuike oT 0 10 350 MA, ¢pukcupys 3HaYEHUS YII0B OTKIOHEHHUS PO-
TOpA M0 IIKaJe CTeH 1, KOTOpPbIE 3aHOCATCS B Ta0J1.2;

[locne cHATHSA CTaTUYECKOM XapaKTEPUCTUKH HAO BBIKIIOYUTH TyMOIIe-
pol Ty, Ty, T3 1 BeiBecTH pyuku noteHHHoMeTpoB Ri, Ry, R3 B kpaiinee neBoe
IIOJIO’KEHHUE.

IIpuMeyaHue: NpU CHATUN CTATUYECKON XapaKTEPUCTUKU HEIOITYCTHUMBI
Jla)kKe€ KPaTKOBPEMEHHBIE YMEHBIIICHUSI TOKa Mpu yBenunueHuu ero ot 0 mgo 350
MA B 0OMOTKax yrnpaBieHUSI.
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5.3. Onpenenenue u peryaupoBaHue oceBoro JodTa potopa SMII

Omnpenenenre U peryJMpoBaHrue 0CeBOro JodTa poTopa dIEeKTPOMarHu-
Ta MPOBOJUTHLCS B CIEIHMAIIBHOM MPUCIIOCOOJIEHUH, BU KOTOPOTO MPECTaBICH
Ha pUCYHKE 3.

Meroarka OCHOBaHa Ha MPHUJIOKEHUU 3HAKOIIEPEMEHHOTO YCUIIUS K OCU
poTOpa ¥ U3MEPEHUH MPU ITOM €ro MepeMenIeHUN UHAUKATOPOM YacOBOIO THU-
mna.

Jl1s1 3TOr0 HEOOXOUMO:

YCTaHOBUTH M 3aKPEMUTH FJICKTPOMATHUT B MPUCITOCOOICHUY;

MOJBECTH UHANKATOP K OCH POTOPA U 3aKPEMUTH €T0;

MIPOJIOKUTH OCEBOE ycuine, nepemenias rpy3 B 0,4 H no pamke B kpaii-
HEe MPaBOE MOJIOKECHUE;

0 UHAUKATOPY 3a()UKCUPOBATH NEPEMEIIIEHUE POTOPA;

Pucynox 3 - [Ipucnoco6ienue s onpenenaeHus: oceBoro Jirodta poropa IMII

MPOJIOKUTh OCEBOE YCUJIME JAPYroro HaIlpaBlICHUs, Mepemelias Ipy3 B
0,4 H B kpaiiHee JieBOE MOJI0KEHHUE;

110 UHIUKATOPY 3apUKCUPOBAThH IEPEMEIIEHUE POTOPA;

OTPEICNIUTh OCEBOM JIO(PT Kak pa3HOCTh MOKA3aHUN WHJIUKATOPA U 3aHE-
CTH DTO 3Ha4YeHHUE B TaOJI. 3.

TaOmuma 3.

OceBoii modT potopa
3JIEKTPOMAarHuTa, MM X = X, = |X1—X2| =

[Ipunaraemoe ycunue K poTopy
npu onpezaesnenun amodra, H P=
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COTIOCTaBUTh 3HAUEHUE OCEBOro JO(Ta ¢ TPeOOBAHUIMH TEXHHUYECKUX
yCIIOBHUH: oceBoi 0T g0/KeH ObITh B nipeaenax (0,04 — 0,09) mm;

€CJIM 3Ha4YCHHE OCEBOTrO JI0(PTAa HE YIOBIECTBOPSCT TEXHHUYECKUM YCIIO-
BUSIM TIPOBECTH PETYIUPOBKY C IMOMOIIBIO BUHTA TIOISATHUKA 3JIEKTPOMATHUATA
¥ TIOBTOPHO OIPENETUTh OCEBOM MO(PT;

paccurTaTh BEJWYMHY MPUKIAIBIBAEMOTO YCHIIHS K POTOPY M 3aHECTH
9TO 3Ha4YeHHE B TaOI. 3.

5.4. OnpeneneHue KpyTAIEro MOMEHTa

[IpoBepka KpyTAIIEr0O MOMEHTa U OINpPEAEIICHHE )KECTKOCTH MarHUTHOM
IPYKUHBI IEKTPOMArHuTa MPOBOAUTHCA B MPUCIIOCOOIICHUN C MCIOJIB30BaHU-
€M 3JIEKTPUYECKOIO MyJIbTa, BUJI KOTOPOTrO MPEACTABICH HA PUCYHKE 4.

ITopsiioK MPOBEPKHU CIEAYFOLINN:

YCTaHOBUTh M 3aKPENUTh AJIEKTPOMATHUT B INPUCHOCOOJEHUH U MOA-
KJIIOYUTH C MOMOUIBIO Ka0elsl K 3JIEKTPUUECKOMY IyJIbTY;

K NPOMEXYTOYHOW BTYJKE pOTOpa C IOMOINBK0 BHHTA IPUKPEINTH
LITAHTy C TPY30M;

Pucynok 4 - [Ipucnoco0ieHue ass IpoBEpKH KPYTSIIET0O MOMEHTA
Y ONIPENCIICHUS KECTKOCTH MAarHUTHON Npy»)uHbI DMII

BKJIIOUUTH TyMOsep T; MynbTa U ¢ MOMOIIBIO MOTEHIIMOMETPA MOAATh Ha
0OMOTKY TTOJIMarHUYMBaHUs Hanpspkenue 27128

nepemenias rpy3 Mo IITaHre, yCTaHOBUTh MOMEHT, MPU KOTOPOM POTOP
AIIEKTPOMArHUTA JISKET Ha YIOp B OJIHY CTOPOHY;

M0 IIKaJe MITAHTU ONPENETUTh KPYTIIIMM MOMEHT C TOYHOCTBIO 10 50
r/cM, KOTOPBIM 3aHecTH B Tabi.4.

LITAHTy C TPY30M MOBEPHYTH Ha 180° u onpenennuts KpyTAUNA MOMEHT,
IIPY KOTOPOM POTOP JIEKTPOMAarHuTa JISHKET Ha YIIOP B IPYTYIO0 CTOPOHY;
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Ta0numa 4.
Benmnunna kpytsmniero MmomerTa H-cm M, = M, =
Ni= N2 =

XKectkocTh MarHuTHOM Npy>kuHbl  H-cM/Tpaj
OIPENENNTh JKECTKOCTh IPYKHUHBI IEKTPOMAarHuTa, Kak BEIIMYUHY KpPYTs-

mero MOMCHTaA, H€O6XOI[I/IMOF0 IJIAA TIOBOPOTA poTOpa Ha 1°.

6. KOHTPOJIbHBIE BOITPOCHI

6.1. Ilo kakuM mapameTpam MPOBEPSETCS MarHUTHAsI CUCTEMA DIIEKTPO-

MarHuTa, YTO OHU XapaKTEPU3yIOT?
6.2. Ha uro Bnusier oceBoit ot 3exkrpomaruura? B yem cyTh MeTo-

JIMKHU €r0 ONpeAcIIeHUs ?
6.3. Kakoil BuA peryJMpoBaHHs HCHOJIb3YETCS MPHU MPOBEPKE MaKCH-

MaJbHBIX YIJIOB OTKJIOHEHHUS poTopa?
6.4. B ueM cOCTOUT METOAMKA OMpeeNeHus KpyTsamero momenta? Ha

YTO BJIUAET KECTKOCTh MAarHUTHOM NpykuHBI DMII?

®opmat Gymaru 70x100 /5. Bymara odcerHast.
Ve neu. 1. 2,5. Yu.-u3n. 1. 2,2
Tupax 30 3k3.

TyJbCKHN rOCY1apCTBEHHBIA YHUBEPCUTET
300600, r. Tyna, mpocn. Jlenuna, 92

Otneuarano Ha kadenpe PT u AIl Tynl'yY



