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3agauya 1. OmpeneneHue aHATUTUYECKUM MyTeM KO3()(HUIIMEHTOB 4YyBCTBUTEINb-
HocTH mapametrpoB RC-¢pumnsrpa

Ilian pemieHus 3aga4u

1. H3yudeHue TeopeTHUECKUX MONOKEHUM 110 JeKuusam Ne 1-Ne7.

2. OtBeThl Ha BOIPOCHI IO TEME 3aauu.

3. IlonydeHue BbIpakeHUs Ui ONpeneiaeHUs] KO3IPQPUIUEHTOB YyBCTBUTEIbHO-
CTH BTOPOTO NOPsI/IKa Pa3HOCTHBIM METOIOM.

4. PaccMOTpeHHe MpuMepa U pelieHUue TUIIOBOM 3a/1a4u.

Bomnpocs! o teme:

1. Kakoe BbIpakeHHE OLICHUBAET Ka4€CTBO U3IEIUIL?

2. KakoBbl MeTOIbI 00ECIIeUeHUST TOYHOCTH COOPOYHBIX IPOIIECCOB?

3. Tlomyuuts BbIpak€HHE MOTPEIIHOCTH BBIXOJHOW XapaKTEPUCTUKHU OT MOTpeI-
HOCTH MapaMeTPOB.

4.  Yro xapaKTepu3ylOT TPU WIECHA BBIPAXKEHUS MOTPELIHOCTU BBIXOJHOM Xapak-
TEPUCTHUKHU?

5. Kakue Buapl norpemHocTel napaMeTpoB CylIECTBYIOT, I'/ie€ OHU 00pa3yroTcs, B
YeM MPUYMHBI KX BOSHUKHOBEHUS?

6. 3aueM BBOJIUTCS MOHATHUS OTHOCUTENBHBIX MOTPEIIHOCTEN M KOA(P(PUIUEHTOB
qyBCTBUTEIBHOCTU?

7. UYto Takoe K03(p(HULHMEHT YyBCTBUTEIBHOCTU MapamMeTpa, KakoB ero (pusnye-
CKUH CMBICI?

8. Korna cipaBennmBo BhIpayKEHUE JIJIS1 TIOTPEITHOCTH BBIXOIHOW BETUIUHBI?

9. KaxoBsl MeTOIBI OTIpeiesieHust KOAPHUITMEHTOB YyBCTBUTEILHOCTH?

10. B gem cyTh pa3HOCTHOTO METO/Ia OTIPEACIICHUS] YyBCTBUTEIHHOCTH, KAaKOBa 00-
JIACTh €r0 NPUMEHEHHUS ?

11. TMomyuuts BeIpakeHue Mg KodhUIMEHTa YyBCTBUTEILHOCTH TEPBOTO TO-
psiiKa pa3HOCTHBIM METOJIOM.

12. Yro takoe Meroanueckas ommbOka onpeneneHus K03PGUINEHTa 9yBCTBUTEIb-
HOCTH Pa3HOCTHBIM METO/10M?

[Hony4yenue k03P GPUUHUEHTOB YYBCTBUTEILHOCTH BTOPOI0 MOPSAAKA

IIpyn oLeHKEe NOTPEIIHOCTEN BBIXOJHOW XapaKTEPUCTUKU OT MOTPELIHOCTEH Iapa-
METPOB B HEKOTOPBIX CIIy4YassX HEAOCTATOYHOM 3aBUCUMOCTD BUJA!

n
AJ@blx = ZAI ) Aai
i=l1
B 3TOM cnyqae HCO6XOI[I/IMO y‘{I/ITBIBaTB TpeTI/II/I YJICH paSHO)KeHI/IH (1)YHKI_[I/II/I F(al)
B pSI,Z[ Teﬁﬂopa, T. €. BTOpYIO HpOI/IBBO,Z[HYIO. C yquOM 3TOTO BBIpa)KeHI/Ie JJIA HOFpGH_IHO-
CTeﬁ BBIXO)IHOI>’I XapaKTepI/ICTI/IKI/I OT HE3aBUCUMBIX HapaMeTpOB HpI/IMeT BHU].
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TEJIBLHOCTH BTOPOT'O MOPSJIKA.
[Tomy4unm BbIpakeHHE JJIA €ro ONpeAeNieHUs pa3HOCTHBIM MeToAoM. JlanuMm mapa-
METPY ¢, TOJIOXKUTENbHOE NPUpAIlCHUE +A¢; M 3alMIIEM BBIPAKEHHE BBIXOIHOW Xapak-
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Taxum o6paszom, st onpeaesieHus ero Ko3hOUIIMEHTOB YyBCTBUTEIIBHOCTHA BTOPO-
TO MOPSAKA PA3HOCTHBIM METOJIOM HEOOXOIUMO Ha M3/IeTTUU WM (HU3NIECKON U MaTeMaTH-
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YECKON €ro MOJENIH MPOBECTH U3MEPCHHUE BBIXOJTHOM XapaKTePUCTUKH TIPU HOMH-
HaJbHBIX 3HAYEHUSAX MApPaMETPOB M C YUETOM WX OTKJIOHEHHWH, 3aTE€M, MCIIOIb3Ys BBIpaKe-
Hus (*) wam (**), paccauTath X 3HAYCHUS.

PaccMoTpenne npumMepa v nepBoil TUIIOBOM 321244

Onpenenuth KO3OPUIIMEHTH YyBCTBUTEILHOCTH MEPBOIO0 U BTOPOTO MOPSIKA pas-

HOCTHBIM MCTOAOM C HCIIOJIB30BAHUCM MaTEMaTHYE€CKOMN MOICIIN ITACCUBHOI'O RC-@)HHBTpa,
CXeMa KOTOpOro npeacTraBjicHa Ha pUCYHKC

R1
O . o) R1=10 MOm
R,=20 MOm
C=0,01 Mmx®
R> Uix=10B
Usy, f Upw  f=30Tn
w=2- - f =
—_——¢C 188,4 'y
O O
[lepenarounas GpyHKUMS QUIBTPAa UMEET BU/L:
W(p): UBb]X — ZZ
Upw Z+2,

JIsIsL MOAYJIb ITOJTYyYUM:

1 R,-C-p+1

me Z1 =R, Z,=R,+

C-p C-p
Ioncrasnas Z, u Z, B W(p),nonqu/IM:
R,-C-p+1
Uy _ C-p _ Ry C-p+l
U, R1+R2-C-p+1 C-(R +R,) p+1
C-p
Takum 00pa3om, HaNpsHKEHKE Ha BBIXOJE GUIIBTPA MOXKHO 3aITUCATh:
R,-C-p+1

BX

U. . — .
P C(R +Ry) - p+1

Ilepexosi B 4aCTOTHYIO 06JIACTb, MOACTABIsIEM BMecTO [ > ] @ U, orpeje-

oo ke RC0’r1
o ‘C-(R1+R2)-j-a)+l‘ = \/Cz-(R1+R2)2-a)2+1

UBX



Takum oOpazom UBBD( — f (Rl ’ R2 ’ Ca , UBX ) g onpenenenus

KO3 (UIIMEHTOB YYBCTBUTEIHFHOCTH MEPBOTO U BTOPOrO MOPsAAKAa HEOOXOAMMO MPOBECTH
BBIYUCICHUA U gy, TpU HOMUHAIBHBIX 3HAYEHHUAX IIAPaMETPOB U 3a4aBas IMOOYEPETHO

KaKJIOMY U3 IMapaMeTpOB MOJOKUTENbHbBIE U OTpHIlaTeNbHble oTKIoHeHus (£10 %) oT Ho-
MUHAJIBHOTO 3HaYeHUs. /{711 y1o6CcTBa MOXKHO 3aIlOIHUTD TAOIHUILY.
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XOJMMBIC pacdeThl U 3a-
BECTH aHamu3 Kod(pu-
HOCTH M CJIeJaTh BBIBO-
CUMOCTH BBIXOJHOW Xa-
YEeHUH W 3HAKOB KO3(-
TEIBHOCTH IapaMETPOB.



3apaua 2. Ouenka napamerpudeckoi TouHoctu RC-dpunbsrpa Meromamu Makcu-
MyMa-MHUHHUMYMa U BEPOSTHOCTHOTO CYMMHUPOBAHHS MOTPEIIHOCTEN

Ilian pemieHus 3agauu

1. U3ydyeHue TeopeTHueCcKuxX MoN0KeHn no JeKuusM Ne8—Nel 1.

2. OTBeTHI HAa BOIIPOCHI MO TEME 3a/1a4u.

3. PaccMoTpenune npuMepa M penieHHe TUIMOBOM 33/1a4M aHaIu3a JIOIYCKOB METO-
JOM MaKCUMyMa-MUHUMYyMa.

4. Pemenne TMIIOBOM 3a7ja4M aHAJIA3A JIOIYCKOB METOJIOM BEPOSITHOCTHOTO CYMMH-
pOBaHUSI.

Bonpocs! o teme:

1. 3amucaTh ypaBHEHHUE CBSI3U IMpENEIbHBIX OTKIOHEHHMH C JOIMyCKamMH Ha mapa-
METPBL, JaTh UX FEOMETPUUYECKOE NTOSICHEHUE.

2. Ilonyuntp ypaBHEHHE CYMMHpPOBAHHUS JOIMYCKOB METOJAOM MaKCHUMyMa-
MUHHUMYMa.

3. Kakue xapakTepuCTUKH OLICHUBAIOTCS CIy4allHBIMU BEJTMYMHAMU, U KaKue Io-
JIO’KEHHSI TEOPUU BEPOATHOCTU MCIOJB3YIOTCS MIPU BBIBOJE YPAaBHEHUI CYMMHPOBAHUS I10-
IPEIIHOCTEN C YYETOM 3aKOHOB PaCIpeACIeHUs?

4. IlomyuuTh ypaBHEHUS CYMMHPOBAHHUS JOIYCKOB C YYETOM 3aKOHOB pacrpee-
JICHUS.

5. UYrto Takoe kK03(hPUIMEHT OTHOCUTEIBHOIO PACCEMBaHUs, MOSICHUTh €ro pu3u-
YECKUM CMBICII.

6. TlomyuuTh 3HAYCHUS MaTeMaTHYECKOTO Okumanus M, nucnepcun [l u cpenne-
KBaJpaTUYECKOr0 OTKJIOHEHMS IS Pa3IMYHbIX 3aKOHOB PACIIPEIEICHUS.

7.  Kax onpenenserca kKo3(p(HUIMEHT OTHOCHTENLHOTO paccenBanus Kj BEIXOIHOM
XapaKTEepUCTUKA?

8. Kak yuntpiBaeTcsi CAMMETpHS 3aKOHOB pacipeieieHHs?

9. Kak ompeaensercst k03hHUIMEHT OTHOCUTEIILHON CUMMETPUU [3) JJIsi BBIXOJI-
HOM XapaKTEPUCTUKU?

10. Kak mpoucxoIuT pacrnpeesieHre AOMYCKOB MPU OLIEHKE TOYHOCTU (PYyHKIIHO-
HUPOBaHUS CUCTEM?

11. Ortuero 3aBUCHUT cTIOCOO COOpPKU?

12. Pacckazarb opraHuzanuio cOOpPKM MO MPHUHIIMITY MOJHON U HEMOJHON B3aUMO-
3ameHsieMocTH. O0IacTH NPUMEHEHHUS.

13. Opranuzaius cOOpky ¥ 00J1aCTH MPUMEHEHUS TI0 TIPUHITUITY CEJICKIIUU U KOM-
IIEHCUPOBAaHMUS.

14. Meroanka mpeaBapuTeILHOTO BEIOOpA criocoba cOOpKH.

15. ®opmynupoBKa pelIEHUs 3aJadd aHalIM3a MO METOAY B3aUMO3aMEHSIEMOCTH,
VICXOJIHBIE TaHHBIE, MOPSAJOK PEIICHHUS.



Penienue THMOBOM 3aJa4M aHAJIHU3A

MHUHUMYMa

J0IYCKOB

METOA0OM

MaKcuMyMa-

Onpenenurs J0MYCK W KOOPAMHATY CEPEIMHBI IOJ JOIMYCKa BBIXOXHOM XapakTe-
puctuku RC-punbtpa, cxema KOTOPOro npuBeIcHa Ha PUCYHKE.

R R
S ]
|
R>
UBX1 f UBLIX
—— C,
O O
HcxonHble TaHHEIE:
R;=200+5 MOM Ar1=0,2
R,=100"° MOm Ar2=0,6
R3:10_2 MOwm RRS =-0,1
C,=10+1 Mx®D Ac1 =0,05
C2=5i0,5 MKD Zcz =-0,3

HanpsbxeHue Ha BBIXO/E IPU HOMHUHAJIBHBIX 3HAYEHUAX HapaMeTpoB U g, =10,0 B

IIpY HANPsDKEHUU Ha BXozae Uy, =

15,0 B u gacrore f=30 I'm.

[To TexHWYeckuM yCIIOBUSAM HampspkeHue Ha Bbixoge RC-pumbTpa momkHO OBITH

U/¥ =(10+0,5) B.

6blX

Pemenmne:

1. Tak xax mapamerpsl RC-puibTpa HMET pasnM4Hyr0 pasMEPHOCTH, ONPENEIUM
3HAYEHHS OTHOCUTENILHBIX JOMYCKOB M OTHOCHUTENLHBIX KOOPAMHAT IOJIEH HOMYCKOB IO

BpraH(eHI/IHM:

5,. B BO, - HO,

j=—L Tt
Qo
— 5-(-5
Or1L = ( ) =0,05
200
Sro = ﬂ =0,1

A’I\

A =05 AL
Qg
— 5+(-5
AR120,5' +( )=O
200
Zm:&:o,os
2.100



— 10—(—2) — 10—(—2)
Orps=———2-=0,2 Apzs=————~=-0,1
10 2-10

_ 2 —
5c1=E=0,2 Ac1 =0
_ 1 _
5c2=g=0,2 Ac2 =0

2. OnpenenuM (pakTHUUECKUE 3HAYEHUS TOJS JAONYycKa Oy U KOOPAMHATHI MOJIS
JOMYyCKa A BBIXOJHOM XapaKTEPUCTUKHU IO BBIPAKECHHSIM:

5, =345, A=A

i=1 i=1
5;=0,2-0,05+0,6-0,1+0,1-0,2+0,05-0,2+0,3-0,2=0,16
A; =0,6-0,05+(~0,1)-(~0,1) = 0,04
AOCONIOTHBIE 3HaYeHUs O, U A, OyAyT paBHBI:
5, =65-U,,,,=016-10=1,6 B
A, =As-Uy,,,,=0,04-10=0,4 B

1. TlocTpouM MoJsi AOMYCTUMBIX M (DAKTUUECKUX OTKJIOHEHUH BBIXOJIHOM XapaKTepu-
CTHUKH, JJIA 4Cro OnpcacinM BCPXHCC N HMKHCC OTKIIOHCHHUC BBIXOJ:[HOfI XapaKTCpu-
CTHKMU.

[lone mOMyCTUMBIX OTKIOHEHWN:

BOY =AY +0,5-6]Y =0+0,5-1,0=0,5B
HO” =AY -0,5-61Y =0-0,5-1,0=-0,58
[Tone (akTHUECKUX OTKIOHEHMI:
BO, =A,+0,5-5,=0,4+0,5-1,6=12 B
HO,=A,-0,5-5,=0,4-0,5-1,6=-0,4 B

['paduueckue uzobpakeHUs

NoJIe JOMYCTUMBIX M (PAKTUYECKUX OTKIOHEHUH
MMEIOT BHI:

HOYT =-0.5 BO} =+0.5
5V =1.0 1.0
5,=16
HO, =-0.4 BO, =12
U psixo =108

Kak BuIHO U3 pucyHKa, noje (pakTUYeCKuX OTKIOHEHHUW HEe COBMAAAET C MOJIEM J10-
o T
IyCTHMBIX OTKJIOHEHUH ¥ 3HAYUTEIILHO IPEBOCXOUT €r0 M0 BEIUYHHE, T. €. 0; > v,
4. Jlng TOro, 4To COBMECTUTH MOJE (PAKTUUECKUX OTKIOHEHHH C MOJIeM MAOIy-

CTUMBIX OTKJOHEHUH MPOBEIEM KOPPEKTUPOBKY 3HAUCHUN JOMYCKOB HEKOTOPBHIX Mapa-
MeTpoB. [Jis1 3TOro 1nenecoodpa3sHo BHIOpATh MapaMeTphl, UMEIOIIe HauboJbime Kodddu-
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LIUEHThl YyBCTBUTENILHOCTH, Hampumep C, u Ry, T. k. 3TO nact HaumbonbIUN 3(-
(dexT. YMeHpUIMM MOl JOMYCKOB Ha 3TH MapaMeTpbl B JABa pasa, T.e. 3aJauM Ha
HUX CJIEIYIOLIUE JOITyCKa:

R,=100" MOwm, C,=5+0,25 Mk®.

5. IIpoBoauM MOBTOPHBIN PACUET, B PE3YJILTATE TOIYYUM:

5,=10B A, =0,115B

BO, =0,615 B iT,=-0385 A

[Tomyunnu, yto mosie (aKTUUECKUX OTKJIOHEHHUU MO BEIMYMHE COBMAJACT IOJIO
JIOMYCTHUMBIX OTKJIOHEHHH, T.e. &, =38,  =1.0 B.

Opnnako npenesibHble OTKJIOHEHUSI HE COBMAAAIOT C JOMYCTUMBIMU OTKJIOHEHHSI-
Mu. Jlnsg Toro, 9TOOBI OHM COBMAJIA, HEOOXOIUMO Ha BCE TapaMeTphl HA3HAYUTh CUMMET-
pPHUYHBIE JOIYCKH, U KOTOpeIX A, =0, torna u A, =0. Koppextupyem npeneabHble 0T-

KJIOHEHHS MapaMeTpoB R, u R;. YcTaHOBUM Ha HUX R, =100+2,5 MOwMm, R; =10+1 MOwm.
Tornma okoHUYaTeNbHO Oy/1€M UMETh:

5,=10 B A, =0B
BO,=BO!" =0,5 B iT,=-05A
HOT =-05 BO}Y =+0.5
sV =1.0
5J =10
U giixo =10B

3ajaHMe HaA pellleHUe BTOPOM THUIOBOM 3a1a4u

Pemmts npenpiaymvi npuMep METOAOM BEPOSITHOCTHOIO CYMMMPOBAHUS I10-
IPEIIHOCTEN C YYETOM 3aKOHOB PACHPENCIICHUS IMAPAMETPOB M IPOLEHT JOIMYyCTUMOTO
Opaka BBIXOJHOM XapaKTEPUCTUKH.

N | 3aKoH paclpeeneHus | Tpouenrt |
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BapuaH- | R; R» R3 C, C, JIOTTY-
Ta CTHUMOTO
Opaka
1 Hopwm. Bosp.Bep. Yo6mwiB.Bep. | Cumricona | PaBHOBep. 0,5
2 Bosp.Bep. Hopm. YowiB.Bep | Cumriicona | PaBHOBep. 0,2
3 PaBHOBep. Bosp.Bep. Hopwm. Yo6piB.Bep | Cumrmcona 0,1
4 PaBHOBep. Cumrncona Bo3p.Bep. Hopwm. YObIB.BED 1,0
5 PaBHOBep. PaBHOBeD. Yo6wiB.Bep | Bo3sp.Bep. Hopwm. 1,5
6 Hopwm. PaBHOBeD. Cumricona | YOwiB.Bep | Bo3p.Bep. 0,05
7 Bo3p.Bep. Hopm. PaHoBep. | Cumncona | YObIB.Bep 2,0
8 PaBHoBep. Bosp.Bep. Hopwm. Hopwm. Cumncona 3,0
9 PaBHOBep. Cumrncona Bo3sp.sep. | PaBHOBep. Hopwm. 0,27
10 PaBHOBep. Cumricona Hopwm. Bosp.sep. | YOwIB.Bep 5,0
11 Hopwm. Hopwm. Cumncona | PaBnoBep. | Cumricona 0,5

3agauya Ne3. Cunte3 nmomyckoB mapamerpoB RC-¢uibTpa MeTomamu paBHBIX OT-

HOCHUTEJBHBIX JOMYCKOB M MPOMOPIMOHAIBHOTO BIHMSHUS
IL1an pemenus 3agaumn

1. U3yueHune TeopeTnuecKkux nojaoxeHuit mo jgexkuusim Nel 1-Nel2,

2. OTBETHI HA BOMPOCHI [0 TEME 3a1a4H.

3. PaccMoTpeHnue npuMepa U pelieHrue TUIMOBOM 3aJjauyu CHHTE3a METOJOM PaBHBIX

OTHOCHTCIIBHBIX OOITYCKOB.

4. PemeHue TUIIOBOM 3aJa4d CMHTC3a MCTOAOM IIPOIIOPHHUOHAIBHOI'O BIIMAHMA.

Bonpocsl o teme

1. ®opmynupoBKa 3a/1a4yu CUHTE3a JOIYCKOB Ha MapaMeTphl, B 4eM OCOOCHHOCTh

peuieHus 3aaaumn’?

2. Kakwue cyniecTByloT METO/IbI pEIICHHUS 3a/1a4M CUHTEe3a?
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3. OcobeHHOCTH perieHHs 3aja- YM CHHTE3a JIOMYCKOB C HCIIOJIb30BAHUEM

4. Kakue CylecTByIOT aHAIMTUYECKUE METO/IbI PEILICHUS 3a/1a4ui CUHTE3a?

5. B uewm cyTh pemieHus 3aa4u CHHTE3a METOJIOM PaBHBIX JIOITYCKOB?

6. B dem cyTh pemieHus 3agayd CHUHTE3a METOJIOM IMPOIOPIIMOHAIBHOTO BIIMS-
HusA?

7. OO06nacTe TPUMEHEHHUS METOJIOB PaBHBIX JOIMYCKOB W IPONOPIMOHAIBHOTO
BIUSTHUSA?

8. B uem cyTb MeTO/1a paBHOW TOYHOCTH MPOU3BOJICTBA?

9. 3auem HE0OXOAMMO BBOAWTH KOPPEKTUPYIOMINHN IMapaMeTp PH PEIICHNHN 3a1a-
YU CMHTE3a METOJOM PaBHOW TOUYHOCTHU MPOU3BOICTBA?

Pemienune TMIOBO# 3a1a4YM CMHTE3a METOAOM PAaBHBIX OTHOCHTEJbHBIX JOIIyC-
KOB

Omnpenenutph gomycku Ha mapameTpbl RC-guibTpa, obecrneunB MOTHYIO B3auMO3a-
MEHSEMOCTb, METOJIOM PaBHBIX JOMYCKOB. Cxema QpuiibTpa uMeeT BU:

5 Ry i ||C2 Rs

R,
UBX, f UBI:IX
p— )
@) O
R;=200 MOwm A =0,2
R2:100 MOwM ZRZ =0,6
R3:10 MOwm ZRs =-0,1
C,=10+1 Mx® Ac1 =0,05
C2=5 MKD Zcz =-0,3

HeobOxoaumo obecrieunTh HampsbkeHue Ha Bbixome UL, =(1010,5) B.

Pemienne:

1. Tak kak Ha oauH W3 mapameTrpoB C; JOMYyCK 3a/laH, TO ONPEIEIUM BEIUYUHY
OCTaBILIETOCS JIOMYCKa Ha BBIXOJHYIO XapaKTEPUCTUKY, KOTOPYIO HEOOXOJIUMO pacrpese-
JIUTh MEXKAY NapaMeTpaMu:

5 =5, - Z‘Zi S
H3B
— 5 =1 & 10 2
5 =22 —\Ai\-—'z——o,os-—zo,og

U zuvo C, 10,0 10
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2. OmpenenuM Teneph BETUYUHY CpPEIHETO OTHOCHTEIHLHOTO JOIyCKa Ha
nmapametpsl Ry, Ry, Rz 1 C) mo BeIpaxkenuto
5_ 0 0,09 009 o

- ZW ©0,2+0,6+0,1+0,3 1,2
ENE
Takum 00pa3oMm, MONYyYMIIM 3HAYEHHE CPETHEr0 OTHOCHUTENBHOTO JOMyCKa Ha
napameTpsl paBHoe 0,075 wmm 7,5 % OT HOMHUHAJIBHOIO 3HAYEHUS MapaMeTpa.
HamomumMm, uro momyck Ha mapamerp Cp cocraBimser 20% OT HOMHHAJA.
3. Onpenenum aOCOMIOTHBIE 3HAYEHUS JIOMTYCKOB MO BBIPAKEHHUIO:

51- =0; oA

8 =0,075-200 =15 MOM
e, =0,075:100=7.5 MOMm
s =0,075-10=0,75 MOMm
8., =0,075-5=0,375 MK®D

HpI/IHHMaH BO BHUMAaHHUC, 4YTO JOIIYCKH Ha P3, B OCHOBHOM, CHUMMCTPHUYHBI OTHOCH-
TCJIIbHO HOMHWHAJIBHOI'O 3HAYCHUA, MOKHO 3aIIUCaTh.
S =200+7,5 MOM

Sy, =100+3,75 MOM
S,y =10£0,375 MOM
Oy =10£1 MKkD

O, =5+0,1875 MKD

4. IlpoBenemM NHPOBEPKY BBIMOJHEHUS TEXHUYECKHX YCIOBHM:

— S — —
5: = |A|-61=02-0.075+0,6-0,075+0,1:0,075+0,05:0,2+0,3:0,075=0,1
i=1

5,=65-U,, =0110=10 B.
TV _ v
To ects, monmyunmu o, =6,  =1,0 B u A, =A; =0
5. Jdua PD pe3uctopoB M KOHAEHCATOPOB 3HAYEHHUS JOIMYCKOB HOPMaJIHU30BaHbI

cieayromuMm  psagom:  +1%; +2%; £5%; +10%; +20% oT WX HOMHHAJIBHBIX 3HAYe-
HUH.

[Ipu pemreHuM 3amaunM Ha3HaveHbl gonmycku Ha mapamerpsl RC-dunbtpa pas-
Hble 13,75 %, 4TO HE COOTBETCTBYET NMPUBEACHHOMY PS1Y HOPMHUPOBAHHBIX HOMYCKOB.

[IpoBeneM HOPMHUPOBKY monyckoB Ha mnapamerpbl RC-¢unsrpa. Hasmauumm na
napametpsl R;, R3 u C, nomycku +5%, a Ha mapamerp R,, xak HauOosee BIUsiIO-
mmii £2%.

Torna aOcontOTHBIE 3HAYEHMSI JTOMYCKOB HA 3TH MapaMeTpbl COCTABST:

Sy =0,1-200 =20 MOMm

Sy =0,04:100=4,0 MOM

s =0,1:10=1,0 MOm

5., =015=0,5 MK®D

[IpoBeneM MOBTOPHYIO IMPOBEPKY BBIMOIHEHUS TEXHUYECKUX YCIJIOBHIA:



14

— S —
03 =Z‘Ai"5i =0,2-0,1+0,6-0,04+0,1-0,1+0,05-0,2+0,3-0,1=0,094
i=1

5, =65-U,,, =0,094.10=0,94 B.

Takum 00pa3oM, IpU HOPMUPOBAHHBIX Jomyckax Ha mapamerpsl RC-duibrpa

IMOJIY4YHJIN, 9TO JOIIYCK Ha BBIXOIHYIO XAaPAKTCPUCTHKY TOXKC COOTBCTCTBYCT Tpe6OBa-
HUAM TCXHHYCCKHM YCIOBUAM, XOTA M HCKOTOPBIM 3aI1aCOM.

3ajanue HaA pellleHHe TPeTheil TUIIOBOM 3a1a4u

PemmTs 3amady cuHTE3a HOIycKOB Ha napaMeTpbl RC-dunsTpa, ncnonssys mnpun-
[IUIT TIPOTIOPIIMOHANBHOTO BJIMSHUS METOJOM BEPOSITHOCTHOTO CYMMHUPOBAHUS IOTPEIII-
HOCTeH, obOecrieunB HanpspkeHue Uy, =(10+0,5) B mpu 3amaHHBIX 3aKOoHaxX pacmpese-
JICHUS TIApaMeTPOB M JIOMyCTHMOM BEPOSTHOCTH Opaka BBIXOJHOW XapaKTEPUCTHKHU.

Ne 3aKkoH pacmpenencHus [TpouieHT
BapHaH- JOMyCTH-
Ta Moro Opa-
Ka
Ry Ry Rs Cy Cy
1 Hopwm. Bosp.sep. | VorB.Bep. | Cumncona PaBHoOBep. 0,5
2 Bosp.Bep. Hopwm. VYobiB.Bep | CumiicoHa PaBHOBep. 0,2
3 PaBnogep. | Bosp.sep. Hopwm. YOBIB.BEp Cumrncona 0,1
4 PaBnoBep. | Cumnicona | Bo3sp.sep. Hopwm. YObIB.BEp 1,0
5 PaBHoBep. | PaBHoBep. | YObiB.Bep | Bo3sp.Bep. Hopwm. 1,5
6 Hopwm. PaBnoBep. | Cumncona | YOBbIB.Bep Bosp.Bep. 0,05
7 Bosp.Bep. Hopwm. PaBnoBep. | Cumricona YOnIB.BEp 2,0
8 PaBHOBep. | Bo3p.Bep. Hopwm. Hopwm. CumMIicoHa 3,0
9 PaBHoBep. | Cumnicona | Bosp.sep. | PaBHOBep. Hopwm. 0,27
10 PaBnogep. | Cumrncona Hopwm. Bosp.Bep. YOnIB.BEp 5,0
11 Pasnogep. | Bo3sp.Bep. Hopwm. Cumncona. | CumricoHna 0,27
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[locne HOPMHUPOBKH NOJYYEHHBIX JIOTIYCKOB, HUCHONB3yI0 psan +1%; +2%;
+5%; +10%; +20%, mpoBeCTH MPOBEPKY BBINOIHEHUS TEXHUYECKUX YCIOBUHU.

3apaua 4. OnpeneneHue IOMYCKOB IPHU CEIEKTUBHOW COOpPKE METOAOM TPYIIIO-
BOM B3aMMO3aMEHSIEMOCTHU

Ilnan pemenns 3agaun

1. 3ydyeHune TeopeTUIeCKUX MOJI0KEeHUI 1o Jiekuuu Nel3.

2. OTBeTHI Ha BOIPOCHI 110 TEME 3aJa4H.

3. PaccmoTpenue npumepa pelieHHus] TUIOBOM 3aJayd Ha3HAYEHHS JOIMYCKOB MpPH
CEJICKTUBHOM COOpPKE METOIOM I'PYIIIOBON B3aMMO3aMEHSIEMOCTH.

4. PernieHrie TUIMOBOM 3a/1aud HA3HAUYEHHUSI JIOMYCKOB MPH CEIIEKTUBHOM cOOpKe Me-
TOJOM TPYIIIOBOM B3aMMO3aMEHSIEMOCTH.

Bomnpocs! o teme:

1. B ueM CymIHOCTh METO/Ia CEJIEKTUBHOU COOPKH, KaKUe MPOOIEMbI OH MO3BOJISIET
pemuTh?

2. UTto Takoe mapuTeTHOE pacmlpeecHUe OMyCKa MpU IPYIIIIOBON B3auMO3aMeHSI-
eMocTu?

3. Uto Takoe TpymnmoBOH JOMYCK, KaK PaCCYUTHIBAIOTCS TPEACTbHBIC OTKIOHCHHUS
IUTSL Pa3JIUYHBIX TPyNn?

4. Yto aBisieTCs] BAXKHEHIIMM YCIOBHEM MPUMEHEHHSI METOJIa TPYIIIOBOM B3aWMO-
3aMEHAEMOCTH?

5. Kak paccuuthiBaeTcst 4uciio aeTaneil B KaKI0U TpyIe Mpu CEICKTUBHON cOOp-
Ke?

Pemrenue 3a1a4u Ha3HAYEHUS JONYCKOB IPH CEJIEKTUBHOU COOpKe

OnpenenuTh KOIUYECTBO TPYIII, BEPXHEE U HUKHEE MPEICIIbHBIE OTKJIOHEHUS KaXK-
JIOM TpyMNMbl JJisI CEIGKTUBHONW COOPKHU JIBYX JETaJIel ¢ MPOU3BOJCTBEHHBIMH JIOIMyCKaMU

5, =&, =40 MKM TIpH MapUTETHOM pacHpeeIeHNn IOMycKa Ha coenuHenne o> =20 MKM

C KOOPJUHATOU ATJy =60 MxM. OnpenenuTs YUCIO AeTaled KaXI0W Tpynmnbl JJs HOP-
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MajJbHOTO  pacOpelereHus  IPOU3BOA- CTBEHHBIX JOMycKOB mipu coOopke 1000
KOMIIJIEKTOB.
Pemenne:
1. OnpenenuM rpynnoBoi 1OMYyCK M0 BbIPAXKEHUIO:
5;° 20
Opp =——=—=10 MKMm
2 2

2. OmnpenenarM KOJUYECTBO TPYIII, HA KOTOPbIE HEOOXOAMMO COPTUPOBATH JAETANIU C
IIPOU3BOJICTBEHHBIMU JIOIyCKaMHU O U O, 10 BBIPAKEHUIO:

k=;—1=2- é;ly :2-ﬂ:4
P 0, 20

3. BriOepeM cucteMy OTBEPCTHS M ONPENETUM IpeebHbIE OTKIOHEHUS IJId Mep-
BOU TPYNIIbI KAKJIOW ETANIN, IPEIBAPUTENBHO PACCUUTAB MPEIEIbHBIE OTKIOHEHHS COEH-
HEHUSL:

BO =AY +0.5-6]" =60+0.5-20 =70 Mkm
HOY =AY —0.5-67 =60—-0.5-20=50 mMkm

C YUCTOM 3TOI'O ITIOJIYUHM:
HO, =0

Y

BO,, =10 MKM

HO,, = BO,, — BOY =10-70=-60 Mxm
BO,, = HO,, — HO" =0-50=-50 mxm
KoopauHaTel ceperHbI 1MoJIei JOMYCKOB MePBOM IPYyNIIbl OYAYT PaBHBI:

5Ty

Ay =L:§:5 MKM
4

S5 v
Ay =——-A; =5-60=-55 MKkm
4. Ompenenum Tenepb NpeesIbHbIE OTKIOHEHUS AJI OCTAIbHBIX TPEX IPYIIIL:

5" 2
BO, =A,, +(2-k—1)-$:5+3-70:20 MKM
TV

5
HO, =A,, +(2-k—3)-$:5+5:10 MKM
TV

%)
BO,, =A,, +(2-k—1)- i =-55+3-5=—40 MM

TV

)
HO,, =A,, +(2-k—3)-f:—55+5:—50 MKM

AHAJIOTHYHO:
BO,; =30 MM BO,; =-30 MKM
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HO,; =20 Mxm HO,; =—40 Mxm
BO,, =40 mxMm BO,; =20 MKM
HO,, =30 Mxm HO,, =30 Mxm

5. IlocTtpouMm KapTHHY pacHoJIO)KEHHE TIOJIeH JOMYyCKOB 3THUX JIBYX JieTajeil u
pPa3MEepHBIX FPYIII U1l CEIEKTUBHOM COOPKHU:

40+ ! BOy, 'y
4
30 + B013:H014 7y
E 3
20+ o BO1>=HOy3
Il 2
— = =
S
10 4+ BO,;1=HO;, i E E
1 B R
v HOyy s %
A @) @)
0 = @
.10 L
20 1 — BOy, E g Y
4 3| ©
30 + BO;5=HO14 I, I, Y
o o
= 3 o @
-40 + = BO1,=HO3
S
L, 2
50 + v BO1;=HOy, Y
.60 4 Y HOll 1 Y

Takum oOpa3om, MpU MAPUTETHOM PACIPEACICHUHA HA YEThIPE TPYIIIILI JIOMYCK CO-
€IUHEHUs O, Ul Mr000M n3 rpynn paBeH 20 MKM, 4TO COOTBETCTBYET TY M B 4EThIpE pas3a
TOYHEE BO3MOXKHOTO JOIYCKa COEIUHEHUS, MOTYYEHHOT0 03 MpeBapuTeIbHOM COPTUPOB-
ku. [IpenenbHbIe OTKIOHEHHUS U1 BCEX TPYII TAKXKE PaBHBI, COOTBETCTBYIOT TY M cocTas-

151107 50 1 70 MKM.
6. Ompenenum Temepb YUCIO AETale B KaXKI0W U3 TPYIII:

[To ycnmoBusiM 3amauu, pacnpeeseHue B Mpeaenaax Mpou3BOICTBEHHBIX JOIMYCKOB MOI4U-
HSAETCS HOPMaJIbHOMY 3aKOHY C MAaTEMAaTHYECKHUM OXKUJIAaHHEM, COBIIQJIAIOIIUM C KOOPIH-
HaTOW CepeUHBI MOJIS I0IyCKa.

f

Mi=Aq

A1=601
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W13 pucyHka cienyer, 4To
M, =A, =20 MKm
_o,_40

o, =—=06,67 MKM
6 6

OnpenenuM Tenepp BEPOSTHOCTH IOMAJAaHUS CIY4alHOrO pa3Mmepa JIeTalu B
NEPBYIO IPYIILY IO BBIPAKEHHUIO: p, = Bep{HO11 <x<BO,, } = CD(Z )— CI)(Z2 )
_HO,-M, 0-20

Z = =-2.998 ®(z,)=0,498
o, 6.67
BO,, — M —
zy= On=M, _10220__; 499 ®(z,)=0,432
o 6.67
Tornpa

p, =0,498-0,432 = 0,066
IIpu obmem uymcne peranedr N=1000, nomyyuMm neranedl NEPBOM TPYIIIBI
n,=p,-N =0,066-1000 = 66 mIT.
P, =Bep{HO,, <x< BO,, }
_HO, -M, 10-20

z =—1.499 ®(z)=0,432
: o, 6.67 (z)
? o, 6.67 ?

p,=®(z,)~®(z,)=0.432-0=0,432
n, =p,-N=432mr.
T. K. 3aKOH CHMMETPHUYEH, TO MOYKHO yTBEPKAATh, 4YTO
ny =n, =432
n, =n, =66
3ajaHue HA pelIeHue YeTBEPTOil TUIIOBO 3a1a4M
OnpenenuTs 4UCIIO TPYyNIH, MPEIEIbHbIE OTKIOHEHUS Pa3MEpPOB M YHUCIIO JEeTajeu

KQXKJI0M TPYyNIbl CeIEKTUBHONU cOOpkH AByX Aetanel B maptuu 10000 KOMIIEKTOB mpu
MAapUTETHOM pacIpeesieHuH Jomycka J,° ¢ KoopauHatod AY. [IpousBoicTBEHHBIE 10-

IIyCKa Ha IMapaMeTpel o, =9, .

Bapuant 5JTY KM AT wxm 01=07, MKM
1,12 30, 20 -65 45, 50
2,13 20,10 -60 40, 20
3,14 10, 20 30 20, 40
4,15 10, 20 -30 20, 40
5,16 10, 20 -50 30, 50
6, 17 20, 10 -40 50, 25
7,18 10, 20 50 30, 50
8,19 20, 30 30 30, 60
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9,20 30, 20 65 45, 40
10, 21 30, 20 -35 45, 50
11, 22 20, 10 50 50, 30

3agaua 5. OmpeneneHue IOMYCKOB Ha MapaMeTpbl IMPHU COOpPKE METOIOM KOM-
MICHCUPOBAHUsI TOTPEITHOCTEN

Ilian pemieHus 3aga4u

1. U3ydyeHue TeopeTHueCcKuxX MmonokeHuit mo jekuuu Ne 14 -- Nel 5.

2. OTBeTHI HA BOIIPOCHI IO TEME 3aJIa4u.

3. PaccmoTpeHue npuMepa perieHus TUIOBOM 3a/1auu 1Mo cOOpKe METOI0M KOMIIEH-
CUPOBaHMS MOTPEIIHOCTEH.

4. PemeHue TUMOBOM 3ajjayu MO COOpPKE METOJAOM KOMIIEHCHUPOBAHUS MOTPEIIHO-
CTEH.

Bonpocs! o teme:

1. B kakux ciay4asx npuMeHsieTcs cOopKa ¢ KOMIIEHCALUEN, B YEM CYIIIHOCTh 3TOTO
MeToaa cOOpKH, KAKOBBI €ro MPEUMYyIecTBa?

2. Yrto Takoe BETMUYMHA KOMIICHCALUH, U TT0YEMY HEOOXOIUMO CTPEMUTHCS, YTOOBI
OHa OblJJa MUHUMAJIHOU?

3. Kakue BHABI KOMIEHCALUU CYLIECTBYIOT, KAK OHM PAcCCUMTHIBAIOTCS MO BEJU-
YUHE U KOA(P(PUIUEHTY UyBCTBUTEIBHOCTHU?

4. B ueM CynIHOCTb IPUTOHKH, YEM OHA OTIMYAETCS OT PETYIUPOBAHUS?

5. Kak paccuutbIBaroTCs CTyIEHYaThle KOMIIEHCATOPbI, KAKUE OHU OBIBAIOT?

Pemenne 3anaum omnpejaesieHusi JONYCKOB HAa MapaMeTpbl NpH cOOpKe MeTO-
JI0M KOMIIEHCUPOBAaHMS MOTPENIHOCTeMH

Tpebyercst obecreunTh 3a30p MEXAY KPBIIIKAMU W TOPLAMH Hapy>KHBIX KOJEI
noaumnaukoB B7Y'=(0.7 - 0.9) MM B cOOpKe IIECTEPHHU C BaJOM METOIOM KOMIIEHCHPOBa-
HHS TOTPEIIHOCTEN C HCMHOJIb30BAaHUEM MPOKIAAO0K Pa3HOW TONIMHBL. Buja coennHeHus
MPEJICTaBJICH HA PUC.

el la el le
-

.
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1. CocraBuM cxeMmy pa3MEpHOM LIENH, ONPEIETUM THUIbI 3BEHBEB M 3alHILEM
YpaBHEHHE.

Cxema nmeer BU, HpeI[CTaBJIGHHHﬁ Ha PHUCYHKC.

bs be b7

> > >

AB4= b 4

&

B, B B _Bs

—

3BeHba bs, bg u b; sABnstoTca yBennuuBaromumu, a 3BeHbS by, by, b3, by, u
bg — ymeHbaromumu.

YpaBHEHHE pa3sMEpPHOM LENM WMEET BUJ:

Bz:B5+BG+B7—B1—BZ—B3—B4—B8

2. 3a3o0p by B cOopke obecnieunBaeTcsi ycTaHOBKOM npokiaiok bs u by  mexny
KpBIIIKAMU ¥ TOpPIlaMU NPWIUBOB Kopiyca. [IprmeM, 4TO MepBOHAYAIBHO MpU COOpKE
YCTAHABIIMBAKOTCA IBE MPOKIAJKH, TOJMUHON 1.9 MM, MO OJTHOW C KaXKJIOW U3 CTOPOH.

Ha cocraBnsromme 3BeHbsSI KOHCTPYKTOPOM 33JIaHbI CIEAYIOIIME pa3Mephl U Ipe-
JIeIbHBIC OTKJIOHCHUS:

B, =5, =19 ,, Mm 5, =063=01 A =A= 005
B, =150 (s MM 5, =0.14 A, =-0.21

B, =B =10_ MM 5,=06,=006 A, =A;=-0.03
B, =B, =14, MM 5, =0,=002 Ag=A,=-0.01
B, =207 Mm 5, =03 Ay =+0.15

3. OnpenenuM 3aMbIKAIOIIMN pa3Mep, AOMYCK U MPEAECIbHbIE OTKIOHEHUS 3a30pa,
KOTOpPBIE MOJIy4at0TCS B COETMHEHUH TIPU COOPKE 10 KOMIICHCHPOBaHUSI.
By, = B +b¢+b;-B,-B,-b;-b,-b; = (1+207+1)—(2:19+150+2-10) =1,0 MM

0y =2-0.140.14+2-0.06+2-0.02+0.3=0.8 MM
Ay =(=0.01+0.15-0.01)— (- 0.05—0.21-0.05 - 0.03 — 0.03)= 0.5 Mm

BOs =A; +0.5-65, =0.5+0.8:0.5=0.9 mm

HOy =A; —0.5-6;, =0.5-0.8-0.5=0.1 mm

4. Iloctpoum mosie (paKTUIECKUX OTKJIIOHEHHHM U CPAaBHUM €ro ¢ IOJeM JOIycKa Ha
3430, MMOJIYHYHUM:

HO"=0,7 BO"™5=0,9

§TVF0,2

- H

bse=1,0 -

)2:]_

=7
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Takum o0pa3oM, B COEIUHEHUU MIPU YCTAHOBJICHHBIX MPOKJIAJIKAX TOJIIIH-
HOH 1o 190, MM 00pa3zyetcs 3a30p oT 1,1 mm 10 1,9 mm. Tak kak NPOKIJIAJKN yBEITUYUBAIOT
3a30p, TO OHM OTHOCSATCS K YBEIWYMBAKOIIMM KoMIiieHcaropaM. [Ipu wncnonp3oBaHuun
YBEJIMUMUBAIONIUX KOMIIEHCATOPOB I OOECreyeHUs] MUHUMaIbHOW BEJIMYUHBI KOMIICH-
CUPOBaHMS HEOOXOJUMO COBMEILEHHWE BEpPXHHUX TpaHUll aomyckoB. [IpoBenem koppek-
TUPOBKY HOMMHAJIBHBIX Pa3MEpOB Ha BeNMYMHY |, U1 coBMeleHns BEpXHUX IPaHHUIL
IIOJIEN TOITYCKOB

I, = (BO; ~BO™)=1.9-0.9=1.0 mu

4]

To ecTh HEOOXOAUMO YBEIMUYUTH JTFOO0€ W3 YMEHBIIAIONNX 3BEHbEB HA OJMH MHUJI-
JIMMETP, WIHA YAATUTh OAHY U3 MPOKIAI0K, HanpuMep by. YBenuuum by Ha 1 MM, npumem
yro b,=151 mm. Torma bsg=0 mm.

B pe3ynbrare nojiyduuM CIeayrouryo KapTHHY PaclooKEHUs MOJIEH JOMYCKOB.

J

k=3 | k=2 | k=1 | k=0 1.0

Bso=0 HOy=0.1 BOs=0.9

5. OmnpenenuMm Tenepb pasMepbl MPOKIATO0K, KOTOPhle HEOOXOAMMO YCTAaHOBUTD,
yTOOBI 3230p B COCIMHEHUU COOTBETCTBOBAJ TEXHUUYECKUM YCJIOBUsIM. BriOepem mpokiiai-
KU Pa3JIUYHON TOJIIUHBI, IPU 3TOM OyJeM CcuuTaTh, YTO JOMYCK Ha MPOKIAIKU MpEHE-

6PEKIMO MaJI [0 CPABHEHHMIO C JOMYCKOM HA BHIXOHYIO XapaKTEPUCTHKY &, << . .

Tornma
5,=06,"=02
oy 0.8
Heobxoaumo nmetp k = ——= 02 =4 rpynmsl NPOKJIAJIOK.

2p
Pa3Mepsbl npokinagok onpenesum 1o BbIPAXKEHHUIO:

k-é’ep
A =g _A—

K

JU14 nepBoOM Ipymibl IPOKIAAKU HE HYXKHBL, T. €. ¢, =0
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Olkl—o—_l.lo.2=+0.2MM 0.2 | 2 mp. 1o 0.1 MM +1.0 MM = 1.1 MM
-2-0.2

o, =0— T +0.4 MM 04 |20p.mo0.2mm+1.0 MM =1.2 MM
-3-0.2

o, =0-— " =+0.6 MM 0.6 2 np. no 0.3 mm+1.0 Mm= 1.3 MM

Takum oOpazom, u3Mepsiss (PAKTUUECKYIO BEIMYMHY 3a30pa, OMPEACNAIOT KaKylo
NPOKJIAJIKy HEOOXOAUMO YCTAaHOBUTH B COEIMHEHHE, C TEM, YTOOBI MOJTYYUTh HEOOXOAUMBIN
3a30p.

6. OnpenenuM Teneppb YUCIO MPOKIAAOK, KOTOpOE HEOOXOAMMO UMETh Ha pabodyem
Mecte cOopuuka npu coopke 1000 m3menuii. Tak kak 3a30p sBisieTcss (PyHKIMEN BOCBMU
pa3MepoB, TO MOXKHO CUMTATh, 3aKOH PacIpeIesieHus: ero HopMalbHbIi. Toraa

Lk k2 | k=1 | ke
(I) ! ! ! ! :II-
M2=Azzo.5
) 5:=60; g
n,=p;,-N
Pi :BQP{HQ' <X <BOi}:CD(Zl)_CD(Zz)
o, _08 0133
6
HO, - M 1-0.
z = s 01205 4, ®(z,)=0.5
o, 0.133
BO;, - M 3-0.
zy = _03205_ g D(z,)=10.4332
o, 0.133
ps=0,5 — 0,4332=0,0668 n, =0,0668-1000 = 67 wT.

n, =n; =433 wr.

3ajaHue Ha pellleHUe NATON TUIIOBOM 3a1a4u
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TpeOyercss  oOecreunuTh  3a30p 5§y =0,5...0,6 MM B coenuHeHUH, pa3-

MCpHas LOCIb KOTOPOTO MMECT BHU/I, HpeHCTaBHeHHBIﬁ Ha PUCYHKC, MCTOJJOM KOMIICHCHUPO-
BaHUA HOFpCIHHOCTGfI C MCIIOJIb30BAHUCM IIPOKJIATO0K OI[I/IHaKOBOfI TOJIIIHMHBI.

Bs >
D5 bi, b3 o b2 b1 b5
o Ej_ Bz B3 B4 B5 Be
Bap.
1 6.01 701 3.0,06 2.0,06 2006 2071
2 6.0,08 7008 3.0,07 2.0,06 20,06 207
3 6.0,12 7012 3.0,08 2.0,06 2006 207
4 60,11 7011 3.0,09 2.0,06 20,06 20705
5 6.0,14 7014 301 2.0,06 2006 2070
6 6.013 7043 3.0,06 2.0,06 20,06 207
7 6.0,00 70,09 3011 2.0,06 2006 2074
8 6.0,07 7007 3.0,08 2.0,06 20,06 207%%
9 6.0,16 7016 3.0,09 2.0,06 2006 2070
10 6.0,15 7015 3.0,05 2.0,06 20,06 20708
11 6.0,08 7005 3.0,09 2.0,00 20,06 207

3agaya 6. PacueT cxeMHOI HagEeKHOCTH TEXHUYECKUX CUCTEM
MIpY BHE3AITHBIX OTKa3axX

Ilnan pemieHus 3agauu
5. M3yueHwue TEOpEeTUUECKUX MOJIOXKEHUM 1o JeKiusim Ne 19.
6. OTBeThI Ha BOMPOCHI IO TEME 3a/1aUH.
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7. PaccmoTpeHue nmnpumepa u pelieHre TUIOBOM 3aJa4yu II0 pacyeTry
CXEMHOM HAJIEKHOCTHU.

Bonpocsl o reme:
1. Kakue ncxoiHble JaHHBIE HEOOXOAMMO UMETH JIJISl pacueTa CXeMHOM HaJle)KHOCTU
TEXHUYECKON CUCTEMBI?

2. ITo xakum IIpaBuJIaM COCTABJIACTCA CXCMaA paCuCTa H&I[C)KHOCTH?

3. Kak paccuuTbIBaeTCsi BEpOSITHOCTh O€30TKa3HOM pabOThl MPH MapaiedIbHOM, T0-
CJIEIOBATEILHOM M CMEIIAaHHOM BKJIFOUEHHH 3JIEMEHTOB?

4. Kak npou3BOJUTCS pacyeT CIOKHBIX CUCTEM?

Paccmorpenue mecToi TUIIOBOI 3a1a44

PaccuuTtaTh BEpOSTHOCTh 0€30TKa3HOM PabOThI CIOXKHOW CHUCTEMBI IO M3BECTHOM
HaJIe)KHOCTH JIEMEHTOB, CXeMa KOTOPOM IPECTaBJIEHA Ha PUC.

6

BepostHocTr  0€30TKa3HON pabOThl 2JIEMEHTOB ATOM CHUCTEMBlI COCTABJISIOT:
P1=0,95; p>=0,92; p3=0,97; P4=0,96; P5=0,92; Ps=0,90.

Pemienne.

[IpoBenem mpeoOpazoBaHUE CXEMBI pacueTa HaJACKHOCTH K 0oJiee MpOCTOMY BUIY.
[IpencraBum napaaienbHO COEAUHEHHBIE 3JIEMEHTHI | U 2 B BUAE OJHOTO YKBUBAJICHTHOTO
1-2, aHaJIOTMYHO DJIEMEHTHI 5 U 6 B BHJIE DKBHUBAJICHTHOT'O 5-6, a MOCJIEeN0BATEIILHO COCIH-
HEHHBIE DJIEMEHTEI 3 U 4 B BUAE OQHOTO DKBUBAJIECHTHOIO 3-4.

OnpenenuM BepOSITHOCTh 0€30TKa3HOM pabOThl SKBUBAJICHTHBIX 3BEHBEB, MOJIYUHM:

(1-p)(A-p,) = 1-(1-0,95)(1-0,92)=0,996:

(1- p.)A- p,) = 1-(1-0,92)(1-0,90)=0,992;

!
e

4
«= | [ P = p3psa=0,97-0,96=0,931
i=3
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COOTBETCTBEHHO BEPOATHOCTH OTKa30B cocTaBisiioT: (Q1,=0,004; Qs6=0,008;

Q2,4=0,060.
Ilocne Hp606p330BaHI/ISI CXCMa pacdcTa HAACKHOCTU UMCCT BHU.

P34
3-4
—_—] 1-2 i
Psg
Py
5-6

CocraBuMm JJIsA 9TOM CHCTEMBI Ta6JII/II_Iy, B KOTOpOﬁ npcacrTaBuUM BCC BO3MOIKHBIC
BHUABI ITIOABJICHHS OTKA30B.

Yucno oTKa3aBIINX CO6BITI/IH, XapaKTCPU3YyIOIIUC BepOﬂTHOCTL ITOABJICHUA
3JICMCHTOB COCTOAHHUE CUCTCMBI CYMMapHOro CO6I)ITI/I$[

0 E,NE, NE, 0,92
EuNE,NE, 0,0037

1 E, NExNE, 0,0602
E,NE, NEs 0,0074
EvNEsNE, 0,0003

2 EwE,NEs 0,00003
E,NEsNEs 0,0005

3 Ew2(Exu N Ess 0,000002

OTka3 pyHKIMOHUPOBAHUS ITON CUCTEMBI TPOU30MIET €CIIU OTKAKET OJIMH SKBHUBA-
JIEHTHBIN DJIEMEHT 1-2 WM J1Ba SKBUBAJICHTHBIX deMEHTa 3-4 n 5-6 UM OTKaXyT BCE TpU
HKBHUBAJICHTHBIX dyieMeHTa 1-2, 3-4 u 5-6. Takum 00pazoM, BEpPOSTHOCTHh OTKa3a CHCTEMBI
OTIPENICIISICTCSI CYMMOM BEPOSITHOCTEU MOSBICHUS dTUX COOBITHIA:

Q,=0,0037+0,0003+0,000002=0,004

COOTBETCTBEHHO BEPOSITHOCTh OE30TKAa3HOM PaOOTHI BCEH CUCTEMBI COCTABIISICT:

P.=1-Qs=1-0,004=0,996.

3ajaHMe HaA pellleHHe IECTON THUIOBOI 3a1a4u

Paccuutath BeposiTHOCTh 0€30TKa3HOW PabOTHI CIONKHOW CHCTEMBI IO W3BECTHOM
HAJIe)KHOCTH BJIEMEHTOB:

| N | BeposiTHOCTh 0€30TKa3HOM pabOThI 3JIEMEHTOB
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BapH- P1 P2 P3 P4 Ps Pes P7 Ps

aHTa
1 0,95 0,9 0,85 08 | 092 | 09 0,8 0,75
2 0,92 0,95 0,88 [085] 094 | 098 | 084 0,88
3 0,85 0,8 0,9 099 | 097 | 0,75 | 0,78 0,82
4 0,86 0,95 085 (092 | 094 | 0,83 | 0,86 0,78
5 0,97 0,95 085 |[087 ] 0,79 | 0,77 | 0,91 0,81
6 0,84 0,89 091 | 097 ] 093 | 0,78 | 0,84 0,89
7 0,99 0,9 0,88 0,8 0,7 | 0,75 | 0,75 0,86
8 0,9 0,9 087 092 086 | 0,78 | 0,75 0,83
9 0,94 0,96 09 | 092 ]| 08 0,7 0,84 0,77
10 0,78 0,78 091 |082] 088 | 098 | 0,96 092
11 0,96 0,92 092 (082 0,76 | 0,68 | 094 0,8

CTH.

HUU?

Cxema pacueTa HAACKHOCTH 3a1aCTCA IIPCIIOoaaBaTCICM.

3agaua 7. Pacuer HageXHOCTU TEXHUYECKNX CUCTEM
10 U3BECTHBIM MHTEHCUBHOCTIM OTKA30B DJIEMEHTOB

Ilian pemieHus 3aga4u

8. H3ydeHwne TEOPETUUECKUX MOJIOKEHUM 110 JieKIuu Ne 18.

9.  OtBeThI Ha BOMPOCHI IO TEME 3a/1aUH.

10. PaccMmoTrpeHue mpuMepa M pelieHrue TUIIOBOM 3aJayd MO pacdyeTy HaJaeXHO-

Bonpocsl o reme:

1. Yto siBaseTcs HCXOOAHBIMHA JAHHBIMHU TCXHUYCCKUX CUCTEM IIPH UX IIPOCKTHUPOBA-
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2. Yto noHUMaeTcs MoJj TUIOBBIM AJIEMEHTOM M3JIeNs IPU pacuere Haaex-
HOoCTH?

3.Kakum obOpazom (GopMUPYIOTCS MaHHBIE IO WHTCHCHUBHOCTH OTKA30B THUITOBBIX
AJIEMEHTOB TEXHUYECKHUX CUCTEM?

4. Kakue OCHOBHBIC JOMYIICHUS IPUHUMAIOTCS TIPU pacueTe HaJIeKHOCTH TeXHUYe-
CKHUX cUCTEM?

5. [Nosicuute (pu3MYECKUi CMBICI MTOKa3aTelsi UHTEHCUBHOCTh OTKAa3a.

6. Kak ompenensieTcsi UHTEHCUBHOCTh OTKa30B CUCTEMbI MPU TOCIEI0BATEIHHOM
COEIMHEHUHU AJIEMEHTOB M MPU HAJMYHUH B U3JCIIUU PE3EPBUPOBAHHOIO yyacTKa?

7. Kak ompenenuth CpeaHIO HApaOOTKy /0 OTKa3a W BEPOSITHOCTh O€30TKAa3HOM
paboTHI B TEUCHHE 3aTaHHON HApaOOTKH 10 MHTEHCUBHOCTH OTKA30B?

PaccmoTrpenue ceabMoil TUIIOBOM 3a1a4u
OrnpenenuTs HWKHIO TPaHUIly CpeaHedl HapaOOTKH 10 OTKa3a Tcp pu JOBEPU-
TEJIbHOUN BEpOITHOCTU OL = 0,9 3JIeKTpOITHEBMOKJIAIIaHa.

Pemienune

1. Ilo KOHCTPYKTOPCKOM JOKyMeHTanuu (COOpPOUHBIA YepTek,  DIIEKTPO-
ITHEBMOKJIAIIaHa) BBIJEISIOTCS OCHOBHBIC JIEMEHTHI M3JICTIHS, ONPEACIISIONINe ero paboTo-
CITOCOOHOCTh M COCTAaBIISICTCSI CTPYKTYPHAsI CXeMa HaJIe)KHOCTH, KOTopas IIpUBE/IeHa Ha PHU-
CYHKE.

Knamnan ¢ yninorHeHu- Knamnan ¢ yminortHe- IlonBwKHas UMIHHIPH-

Kopryc [ em merann no metamny [| mmem mMetamt mo pe- Heckasd rapa ¢ yIIoTHe-

~ HHEM PE3UHOBBIM KOJIb-

Ilpyxuna iu- | | Kosblo pe3uHo- ITpoxanka [loaBmxHas LuIMHIPH-

JUHAPUYCCKasI BO€ YIIJIOTHHU- | YIUIOTHUTEIbHAS YCCKad 1mapa oe3 YILIOT-
DIIeKTPOMarHuT

Puc. CtpykTypHasi cxema HaJIeKHOCTH 3JIEKTPOITHEBMOKIIaaHa

2. Ha ocHOBe MOJYyYEHHOW CTPYKTYPHOW CXEMbl pacueTa HaJeKHOCTU DJIEKTPOI-
HEBMOKJIAIlaHA U C KCIOJIb30BAHUEM JAHHBIX MO XAPAKTEPUCTUKAM HAHECHKHOCTH €€ dJie-
MEHTOB COCTABJISICTCS pacueTHasi TaOJuIIa.
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Taobmuna

PacueT HHTEHCHMBHOCTH OTKA30B 3JIEKTPOITHEBMOKIIalIaHa
PasmeprocTb A, 6(A) — 1/cpabaThiBanue

HaumeHnoBanue 31eMeHTOB A-10° | 6(1)-10° | NA-10° |no?(1)-10 *2
Kopmyc 0,096 0,064 0,096 0,0041
Krnamnan ¢ ymmoTHeHuEM MeTaut 6,794 0,603 13,588 0,7272
I10 IJIaCTMAacce
Kianan ¢ yrmioTHeHHeM MeTall 1,420 0,278 1,420 0,0773
10 PE3UHE
[ToaBuxHas UIMHAPUYECKAS 0,315 0,127 0,315 0,0161
rapa ¢ yIJIOTHEHHEM PE3UHO-

BBIM KOJIBIIOM

[ToaBu>kHAS TUIMHIAPUYECKAS 0,474 0,106 0,474 0,0112
napa 0e3 yIjIoTHEHHUS

[Tpoknanka yraoTHUTEIbHAS 0,150 0,084 0,150 0,0071
MeETaJUTHYECKas

KoJib110 pe3HOBOE HEMOABHIK- 0,077 0,051 0,077 0,0026
HOE

[TpyxvHa UIMHAPpUYECKAs 0,234 0,078 0,468 0,0122
DNIEKTPOMArHuT 0,553 0,271 0,553 0,0734
Hroro - - 17,141 0,9312

3. Ucnonb3yst nanHble TaOIUIBI ONPEACNISIeTCS] HHTEHCUBHOCTh OTKA30B DJIEKTPOTI-
Hesmokianana A u ee CKO o(A) 1o BeIpaKeHUSIM:

H
A:Zni A,
i=1

c(A)=J§ni-c2(x,-) ,

rae: H — xoauyecTBO IpyI OJHOTHUIHBIX 3JIEMEHTOB; Nj — KOJMYECTBO DJIEMEH-

TOB B I-if rpynne; Aj — uHTEHCUBHOCTH 0TKa30B I-ro snementa; o(A ) — CKO uHTEHCHB-

HOCTH OTKa30B I-T0 emenTa; /I — MHTeHCHMBHOCTH 0TKa30B m3aenus; o(/A) — CKO un-

TCHCUBHOCTH OTKAa30B U3ACIINA.

HO}ICT&BJ’IHH SHAYCHHUA MHTCHCUBHOCTH OTKA30B 3JICMCHTOB, ITOJIYUYUM!

A =17,141-10° 1/cpabatsiBanue;

o(A)=+0,9312-10"7 =0,965-10° 1/cpabaThiBaHHE.
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4. Cpennsis HapaOoOTKa 70 OTKasza anexktponHeBmoknanana u ee CKO co-
CTaBJISICT:
1 1 4 o
1 = A= m =5,38-10" cpabaTbIBaHU;

Tt oin)e 0,965-10°°
e/ = 72U = 17 141107 )

5. HwxHsg noBepuTenbHas I'PaHULA CPEIHEW HapaOOTKH 10 OTKa3a MpHU JOBEPU-
TeNbHOU BepoaTHOCTH o = (0,9 paBHa:

=3,28-10° cpabaThIBaHUH.

Topy =Tep —tty -0(Tpp) = 5,83-10° —1,282-3,28-10° = 5,4-10" cpaGarbisannil.

rac Ua — KBAHTUJIb HOPMAJIbHOT'O paCHIpCACIICHUA IJIA I{OBGpHTGJ'IBHOfI BCPOATHO-
CTHU Q, OIMPCACIIACTCA 110 Ta6J'II/ILIaM HOPMAJIBHOTO paCHIpCaACIICHUS.

Mpu @=0,9 U,=1,282.

3ajaHue HaA pellleHHe ceAbLMOM TUIIOBOM 3a1a4M

[To cOopouHOMY UepTeKY H3ACIHSA, TEXHHUUYCCKOMY OIMHUCAHUI0O W TEXHUYSCKUM
YCJIOBUSIM COCTaBUTh CTPYKTYPHYIO CXE€MY pacdeTa HaJIeKHOCTH, BBIJICIUTh TUIIOBBIC dJie-
MEHTBI KOHCTPYKIIMH, JUII KOTOPBIX IO CHPABOYHOM JUTEpaType HAWTH 3HAYCHHS WHTCH-
CHBHOCTH OTKa30B U ONPEACIINTh CPEIHIOI0 HapaOOTKy Ha OTKa3 M BEPOATHOCTh 0€30TKa3-
HOH pabOTHI U3/IEIIHS.

Tun uznenust u TpedyemMoe 3HaueHHe HapaOOTKU Ha OTKa3 3aJaeTcs IpernojaaBare-
JIEM.

COAEPKXAHHUE
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3apaya 1. OmnpeneneHue aHaIu- TUYECKUM IyTeM KOA(pQPUIIUEHTOB 4YyB-
CTBUTENbHOCTH mnapameTrpoB RC-¢pumnsrpa

3agauya 2. Onenka napaMmerpuueckoil TouHoctd RC-uinbTpa MeTtomamu Makcu-
MyMa-MUHHUMYMa U BEPOSTHOCTHOTO CYMMHPOBAHHS MNOTPEIIHOCTEH

3apauya Ne3. Cunre3 nonyckoB mapamerpoB RC-duibTpa meTomamMu paBHBIX OT-
HOCHUTEJIbHBIX JOIMYCKOB U MPONOPLUHOHAIBHOTO BIIUSIHUS

3anaua 4. OnpeneneHue JOMYCKOB IPU CEJIIEKTUBHOM COOpKE METOAOM TIpymIo-
BOM B3aMMO3aMEHSAEMOCTH

3apaua 5. OnpeneneHue JIONYCKOB Ha MapaMmeTphbl Mpu cOOpPKE METOIOM KOMIICH-
CUPOBAHUS IMOTPEMIHOCTEN

3amauya 6. PacueT cxeMHOIN HaJEKHOCTU TEXHUYECKUX CUCTEM

MIPU BHE3AITHBIX OTKa3ax
3agaua 7. Pacuetr Hage )KHOCTH TEXHUYECKUX CUCTEM
10 U3BECTHBIM HHTEHCUBHOCTSIM OTKA30B 3JIEMEHTOB
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IIpaBuia opopmiieHusI THIIOBBIX 32124

1. Homep BapuaHTa COOTBETCTBYET MOPSAIKOBOMY HOMEDPY CTYACHTA B CIIUCKE IPYyII-
bl IO alipaBUTY.

1. PemieHHbple THUMOBBIE 3a/a4l OPOPMIISIFOTCST KaKJasi OTAEIbHO Ha CTaHJAapTHBIX
nucrtax popmara A4.

2. TUTYABHBIN JTUCT KaXAOU 3a71a4i 0(POPMIISIETCS B COOTBETCTBUU C MPUIIOKEHUEM.

3. B pemennn 3amaun 0043aTebHO MPOBOASTCS BCE UCXOAHBIC TAHHBIE B COOTBET-
CTBHM C HOMEPOM BapUAHTA, ITOJTHOCTBIO BCE PACUETHl U PUCYHKH, MOSICHSAIONIUE MOJy4ECH-
HBIE PEIICHUS.

4. B 3aKIIIOYEHUH JAETCS aHAJIA3 NOJYYEHHBIX PEIICHHM.
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[Ipunoxenue.
[Tpumep odopmiieHUst TUTYIBHOTO JUCTAa TUIIOBON 3a7a4u

cDeIlepaJIBHOC arC¢HTCTBO IIO O6paSOBaHI/IIO

Poccuiickoii deneparuu

'OV BIIO TynbCckuil roCyIapCTBEHHBIA YHUBEPCUTET

Kadenpa pobGoToTexHUKH W aBTOMaTH3allMU TPOU3BOJICTBA

TUITOBAA 3AZTAYA Ne
10 JHUCLUIUIMHE
«ITapamerpuyeckass TOYHOCTb U HAJEKHOCTh TEXHUYECKUX CHUCTEM»

BAPUAHT Ne
BbInoaHuI CTyIEHT Ip. ®.1.0.
[TpoBepuit AOLEHT Kadeapbl
PT u AIl Tycroxk C.K.

Tyna-2006



