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MOSICHUTEJIBHAS 3AITUCKA
Metoanyeckre peKOMEH IalMK 10 BBIMOJHEHUIO TTpakTHIecKux padot mo [1M.06

[IpakTrueckue paboThI SBISIIOTCS BaKHBIM 3JIEMEHTOM YUY€OHOW TUCIUILINHBI.
Ha nmpakTuueckux  3aHATUAX  CTYACHTHl  OBJIAJEBAIOT  NEPBOHAYAJIbHBIMU
MpoEeCCUOHAILHBIMU ~ YMEHUSIMA W HaBBIKAMH, KOTOPbIE B JTaJbHEUIIEM
3aKPEIUISIIOTCS M COBEPLIEHCTBYIOTCA B IIPOLIECCE KYpPCOBOIO MNPOEKTHPOBAHUA,
y4eOHON M TMPOM3BOJICTBEHHOU (IO MPOUIIO0 CNEIHUATBHOCTH U MPEITUIIIIOMHON)
npaktuku. Hapsany ¢ popMupoBaHueM YMEHH 1 HABBIKOB B MPOIECCE MPAKTUYECKUX
3aHATHI 0000IIAOTCS, CUCTEMATU3UPYIOTCS, YIIyOJstOTCS W KOHKPETHU3UPYIOTCS
TEOPETUYECKHUE 3HAHUS, BBIPAOATHIBACTCS CIIOCOOHOCTh M TOTOBHOCTH MCIIOJIb30BATh
TEOPETUYECKHE 3HAHUS Ha IMpaKTUKe, (QOPMUPYIOTCA 3JIEMEHThl OOIHUX U

podeCCHOHATILHBIX KOMITETCHITUH.

Metoauueckue peKoMeHAaluy TpeAHa3HAUCHBI JJ1s1 OpPraHU3aluK BITTOIHEHUS
pakTUYeCKux padboT mo mexaucuurimHapHomy kypey MJIK 05.01 «Teopernyeckue
OCHOBBI 00€CTIeUeHUs HAJICKHOCTH CUCTEM aBTOMATHU3AIMU U MOJTYJIeH MEXaTPOHHBIX
cuctem». [Iporpammoii npodeccronansHoro moayiss IIM.0S «IIpoBenenue anamuza
XapaKTEPUCTHUK U 00€CTIeUeHNEe HAJIEKHOCTH CUCTEM aBTOMATH3aIMU (110 OTPACTISIM )»
MIPETYCMOTPEHO BBITIOJIHEHHE 12 MpaKTHYEeCKUX padoT, HAIIPaBICHHBIX HA

- hopMupOBaHME 271€MEHMOB C1EOYIOUIUX KOMNEMEHYUIL:

OK 2. Opranu3oBbiBaTh COOCTBEHHYIO JIESITEIIBHOCTh, BBIOUPATh THUIIOBBIC
METOJIbI W CIOCOOBI BBHIMIOJHEHUSI MNPOo(EeCCHOHANBHBIX 3ajJay, OIEHUBATh HUX
3(PEKTUBHOCTh U KAa4E€CTBO.

OK 3. Ilpuaumats perieHus: B CTaHAAPTHBIX U HECTAHAAPTHBIX CUTYyaIUsX U
HECTH 32 HUX OTBETCTBEHHOCTb.

OK 4. Ocy1iecTBisTh MOMCK M UCIOJIb30BaHUE WH(OpMAaIuu, He0OX0MMOn
1151 9(HEKTUBHOTO BBIMOJHEHUS MPO(ecCHoHaAIbHBIX 3aAa4, TPOoPECCUOHATILHOTO U
JUYHOCTHOTO Pa3BUTHSL.

OK 5. Mcnonb3oBath MHGOPMAIIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTHU B

npodeccuOHaNbHOM eI TEIbHOCTH.



OK 6. PaGorath B KkoJUIeKTHBE M KoMaHzae, 3(P(EKTHUBHO OOIIAThCS C
KOJUIETaMH, PYKOBOJICTBOM, IOTPEOUTEIISIMH.

OK 7. bpatp Ha ce0si OTBETCTBEHHOCTh 3a pPa0OTy UJICHOB KOMAaH]IbI
(MOTYMHEHHBIX ), pE3YJIbTAT BHIMIOJHEHUS 3a/IaHUM.

OK 8. CamocToaTensHO  OMpeneisaTh 3afaud  Mpo(ecCHOHATBHOTO |
JMYHOCTHOTO PAa3BUTHS, 3aHUMAThCS CaMOOOPAa30BAHMEM, OCO3HAHHO IIAHHUPOBATH
MOBBIIICHUE KBATU(DUKALIIH.

OK 9. OpueHTHpPOBAaTHCSA B YCIOBUSX YacTOM CMEHBI TEXHOJOTHH B
po(heCCUOHATILHON e TENbHOCTH.

[IK 6.1. OcymiecTBasATh  KOHTPOJb  IMapaMETPOB  KadyecTBa  CHCTEM
aBTOMATH3AIIHH.

[IK 6.2. [IpoBoauTh  aHANMM3  XaPAaKTEPUCTHK  HAJEKHOCTHU  CHCTEM
aBTOMATH3AIIHH.

[1IK 6.3. ObecrieunBaTh ~ COOTBETCTBHE COCTOSHHSI CPEICTB U CHUCTEM
aBTOMATHU3AIMK TPEOOBAHUSAM HAJAC)KHOCTH.

popmupoBanue ymenuii:

- paccuMThIBaTh HAJEKHOCTh CHUCTEM YNPABJICHUS W OTACIbHBIX MOJYyJIeH U
MOJICUCTEM MEXaTPOHHBIX YCTPOUCTB U CHCTEM;
- OTIPEJICNIATH MTOKA3aTEeIN HAJS)KHOCTH CUCTEM YIIPABJICHNUS,

000011eHNe U CUCTEMATHU3ALMIO 3HAHUIL:
- TIOKa3aTeJN HAJC)KHOCTH;
- Ha3HAuYeHHUE DJIEMEHTOB CHCTEM AaBTOMATHU3allMM M 3JIEMEHTOB MEXaTPOHHBIX
YCTPOWCTB U CUCTEM;

Onucanne KaxI0i MpakTHIeCKOW pabOThI COIEPIKUT:
- HOMep paboTHI;
- HAMMEHOBAHMUE;
- LICIIb,
- JICMEHThI KOMIICTCHIINH,

- TCOPCTUYCCKOC U3JI0KCHHUC HCO6XOI[I/IMOFO Marcpuaiia,



- BApUaHThI 3a/I1aHU};
- IOPSI0K BBITIOJTHEHUS U 0(hopMIIeHUS pabOThI;
- KOHTPOJIbHBIE BOIIPOCHI.

OTueTsl CTYACHTOB IIO IIPAKTHUYICCKHUM pa60TaM JOJDKHBI COACPXKATh.

- HOMEp padoThI;

- HAaNMEHOBAaHHUE;

- [IEJIb;

- 3JJaHH€ B COOTBETCTBUU C BAPUAHTOM,;
- pacuerThl;

- OTBETHI Ha KOHTPOJIbHBIC BOPOCHI;

- BBIBOJI.

TuTyneHbI OTYeTa JIUCT 0QOPMIIIETCA B COOTBETCTBUH € IpriioxenueM U.  [lns
HOJIyYEHUS IONOJHUTENbHOM, 6oJiee MoapoOHON NH(POPMAIIH [10 OCHOBHBIM
BOIIPOCAM Y4eOHON AUCIUIUIMHBI B KOHIIE METOANYECKUX PEKOMEHIalluid TPUBEIAEH

IICPCUYCHDb I/IH(I)OpMaLII/IOHHBIX HNCTOYHHNKOB.

NEPEYEHb TIPAKTUUYECKHNX 3AHSATHUN



No Tema TeMa nmpakTUYECKOTO 3aHATHUS Yacel
3aHSITHS
1 Tema 1.3. Pacuer HagexHOCTHU Pacuer BeposiTHOCTH O€30TKa3HOM 4
JIOKaJIbHBIX CUCTEM 0e3 yueTa paboThI CUCTEMBI
BOCCTaHOBJICHHUSI. IpU  TOCJIEI0BATEIBHOM COSAUHEHUH
JJIEMEHTOB.
2 Pacuer cpennero BpemeHu 6€30TKa3HOM 2
paboThI CUCTEMBI C TapaJIEIbHBIM
COEIMHEHUEM DJIEMEHTOB
3 Tema 1.4. BoccranasinBaemblie Omnpenenenue CpeIHEro BPeMEHH 2
CHCTEMBI BOCCTAHOBJICHHSI CHCTEMBI
4 Tema 1.5.IIpoekTHas olieHKa Pacuer nanesxxnoctu ACYTII 4
5 HAJIC)KHOCTH aBTOMaTH3HPOBaHHOM | PacyeT HOpM HaJeKHOCTH 110 2
CHCTEMBI YIIPABJICHHUSI. HOMOI'PaMMeE
6 Tema 1.6. Hagexxnocthb BoinonHenue 3amuThl HHGOpMaLMK OT 4
nporpamMMHoro obecrneueHuss ACY. | ciiy4aifHOro M3MEHEHUs U IMarHOCTHKA
COXPaHHOCTH.
7 [[IudpoBanme TEKCTa METOIOM 2
IEPEeCTAaHOBKHU
8 [[IudpoBanre TEKCTa METOIOM 3aMEHBI 2
9 HIudpoBaHue TeKCTa METOJOM 4
TraMMHPOBAHUS
10 Tewma 2.1.Pacyersl HaiexKHOCTH Pacuet HaneXHOCTH COEAMHEHUS 4
3JIEMEHTOB MEXaTPOHHBIX 3y04aToro KoJieca M CIIONTHOTO BaJia 1o
MOJTyJICH. KPUTEPHUIO MPOYHOCTH OXBATHIBAIOIIEH
JIeTaJIH.
11 Pacuer BeposiTHOCTH 06€30TKa3HOM 2
paboThI CBAPHOTO MIBA.
12 Pacuer BeposiTHOCTH 0€30TKa3HOM 2
paboThl GOATOBOTO COSTUHEHMUSI.
13 Pacuer HanexxHoCcTH 3y0UaToit 4
nepeaayu.
Bceero: | 38

IIpakTnueckas padora Nel

Pacuer BeposiTHOCTH 0€30TKa3HOI padoThI CHCTEMBI IPH

nmocjieaoBaTeJIbHOM COCAUNHECHUHN JJIEMCHTOB.




Hean padorbr: OCBOEHNE METOJIMKHU pacyeTa HaJAEHKHOCTHU NOCIIEI0BATEIBHOM
CUCTEMBI

3Hanus (akTyanu3anus):

- IOKAa3aTeNH HaJAEKHOCTH;

- HA3HAYCHHE DJIEMEHTOB CUCTEM aBTOMATU3ALMU U DIIEMEHTOB MEXAaTPOHHBIX
YCTPOWCTB U CUCTEM,;
Ymenus:

- PacCUMTHIBATH HAJACKHOCTh CUCTEM YIIPABIICHUS U OTIEIBHBIX MOAYJIEH U
IOJICHCTEM MEXaTPOHHBIX YCTPOWCTB U CUCTEM;

- OIIPCACIIATD ITIOKA3aTCIN HAACKHOCTH CUCTCM YIIPABJICHUA.

1. TeopeTnyeckoe 000CHOBAHME

1) CTpykTypHO# cxeMOU AJisi pacdyeTa HaJIeKHOCTH HasbIBaeTCs rpaduieckoe

OTOOPaKEHHUE DIIEMEHTOB CHCTEMBI, TO3BOJISIIOIIEE OJHO3HAYHO OIPEACIIUTh
COCTOSIHUE CHUCTEMBI (PaboTOCTIOCOOHOE WM HEPAOOTOCIMOCOOHOE) MO COCTOSTHHUIO
(paboTocrocoOHOE WM HEPAOOTOCIIOCOOHOE) €€ PJIEMEHTOB.
[Ipu cocTaBieHUU CXEMBI DIEMEHTBl CUCTEMbBI MOTYT COCIMHATHCS MOCIIEI0BATEIHHO
WM TTapajuIeIbHO B 3aBUCHMOCTH OT MX BJIMSHHUS Ha PaOOTOCTIOCOOHOE COCTOSIHHE
cucteMbl. Ecnu 0TKa3 sjeMeHTa HEe3aBUCHMO OT €r0 HAa3HAUCHHUS BBI3BIBAET OTKA3
CUCTEMBI, TO 3JIEMEHT COCIMHSIOT MOCIEA0BATEIbHO. ECIIN 0TKa3 CHCTEMBl BOZHUKACT
P OTKa3€ BCEX WJIM YaCTH OJJHOTHUITHBIX DJIEMEHTOB, TO TAKHE DJIEMEHTHI COSTUHSIOT
napayenbHo. [lociaenoBaTenbHOE COSAMHEHHE AJIEMEHTOB  HA3BIBAIOT — TaKXKe
OCHOBHBIM, a TAPAJIJICIIBHOE - PE3CPBHBIM.

2) Ilpu pacyere BepoSATHOCTH OC30TKa3HON PabOTHI, CpeHEH HApabOOTKU 10
BO3HMKHOBEHHUS IIEPBOIO OTKa3a »JJEMEHThl CHCTEMbl pPAacCMaTPHUBAIOTCA Kak
HEBOCCTaHABJIMBaeMble. B 3TOM ciydae, eciaum CTPYKTypa CHUCTEMBI CBOAMTCS K
OCHOBHOMY WJIM PE3€PBHOMY COCIUHEHHUIO JJIEMEHTOB, MPU YCIOBHH, YTO padoTa
OJIHOTO U3 MapaJUIeJbHO COSAMHEHHBIX AJIEMEHTOB OOecIeurnBaeT paboToCIocoOHOEe
COCTOSIHME CHCTEMBI, TOKa3aTeJu OE30TKAa3HOCTH TOCIETHEH OMPEeAeNsitoTCs TI0

ITOKa3aTelsIiM 0e30TKa3HOCTH DJIEMEHTOB C HMCIIOJB30BAaHMEM KJIACCHYECKOIO MECTOJa



pacdye€Ta HaACKHOCTH.

Pucynok 1- CoeqriHeHHE PIE€MEHTOB CHUCTEMBI:
a — moceaoBaTelbHOEe (OCHOBHOE); O — MmapauiebHoe (pe3epBHOE);
B — CMEIIaHHOE
[Tockonbky TIpY OCHOBHOM COEAMHEHHM 3JIEMEHTOB pPabOTOCHOCOOHOE
COCTOSIHHE CHCTEMbl MMEET MECTO IpPHU COBHNAAEHUH PAOOTOCIOCOOHBIX COCTOSIHHIMA
BCEX DJIEMEHTOB, TO BEPOSATHOCTH 3TOTO COCTOSHUSA CHUCTEMBI ONPEIEIAETCS
MPOU3BEICHUEM BEPOSTHOCTEN PabOTOCTIOCOOHBIX COCTOSTHUM BCeX 3J1eMeHTOB. Eciu
CUCTEMA COCTOMT M3 M TMOCIEAOBATEIbHO BKJIIOYEHHBIX 3JEMEHTOB, TO IIpH
BEPOSITHOCTH O€30TKa3HOW pabOThl KaXIO0ro M3 3jIeMeHTOB pi (1) BEpOSATHOCTH

0€30TKa3HOU PabOThl CUCTEMBI

n
Pe () = pr(t) po(t)-.pn ) =] [ pi(®) -
i=1
2. 3apanme .  OueHuTh BEPOSTHOCTD 0€30TKa3HOU paboTHhI
OJHOCTYIIEHYATOr0 pelykTopa (PUCYHOK 2), €CJIM HM3BECTHO, YTO MaTeMaTHUYECKHe
OKHJIaHWS HECYIIEH CIOCOOHOCTH €r0 AJIEMEHTOB COCTAaBIIAIOT: 3yO4aToy mepeaadn

Mgr1= a1Mg ,

MMOIIIMITHUKOB BXOIHOTO Bajia Mgy = Mgz = a2 Mg,

MOMIINUITHUKOB BBEIXOJHOTO Bajla Mrs = Mgs = a3 Mg,

BEIXOOHOI'O M BXOJHOT'O BAJIOB Mg = Mr7 = a4 ME.



PucyHnok 2 — OgHOCTyIIEHYaThId PEAYKTOP.
1 — 3yOuaras nepenayda; 2 — MOJIIUITHUKN BXOAHOTO BaJja,;
3 — MOAIIMITHUKY BBIXOAHOTO BblIA; 4 — BXOJHOM Baj; 5 — BBIXOJHOMU BaJl.

3a7aHo, UTO HECYIIUE CITIOCOOHOCTH Mepeiaun, MOJITUITHUKOB U BaJIOB HOPMAJILHO
pacrpeneneHsl ¢ kodhduimentamu Bapuaiiud Ugps Ugy s Urz s URg s Ugsy URe 1 URy .
Harpy3ka no peaykropy pacnpeeiieHa TakkKe HOPMAaJIBHO ¢ KO3 HUITMEHTOM
papuanun Up Hcxonnvpie nanubie 171 pacyera MpejIcTaBieHbl B Taduie 1.

Tabmuma 1- Ucxonusle JaHHBIE.

No

paprarma | - | P | Ui |Ur2 |Urs | URra | Urs | Ure| Ur7 | UF
1 15 [14 [16 [21]01 [o08 [009 |01 0,09 [0,11 [0,11 |01
2 16 [16 [1,7 [20]008 01 (012 |01 0,08 [0,09 [0,12 [0,08
3 17 [16 [18 [20]011 [011 [011 [01 |01 0,12 [0,14 |09
4 14 [13 |15 [21]009 |01 Jo1 o1 o012 [0,14 [0,15 |01
5 15 [13 [1,9 [22]012 [0,00 [0,09 [0,08 [0,1 0,1 0,09 0,11
6 13 [10 [14 [20]024 Jo1 0,08 [09 [0,15 [0,1 0,08 [0,12
7 16 [12 [1,8 [23]0o1 [o012 fo1 o1 0,13 [0,11 [0,16 [0,14
8 18 [15 [19 [21]01 o011 [012 [o,11 [o,14 [0,12 [0,18 [0,15
9 19 [17 |17 [25]015 0,13 [0, [0,12 [0,18 [0,24 [0,09 [0,09
10 15 [13 [16 [20]014 |01 (01 |04 [0,09 [0,15 [0, [0,08
11 16 [15 [18 [21]012 [01 [014 [0,15 [0,07 [0,11 [0,07 [0,16
12 12 [1,1 [1,3 [ 190,09 [0,08 [0,09 [0,09 [0,12 [0,12 [0,09 0,18
13 12 [1,0 [15 [18]0,08 [0,09 [0,13 [0,08 [0,14 [0,1 [0,12 0,09




14 14 |13 |16 |19 (013 (01 0,15 |06 |01 (01 0,11 (01
15 15 |12 |16 |20/(01 (011 (0,16 (0,18 |0, (0,09 (0,11 (0,1
16 16 (1,2 (18 |22)|016 |0,13 (0,11 |0,09 |0,16 |0,09 (0,12 |0,12
17 15 |13 (16 (21015 |0,24 |0,12 (0,1 |0,08 |0,6 |0,14 |0,13
18 14 |12 (18 (190,24 |01 |[O1 (0,1 |009 |0,24 |0,15 |0,16
19 18 |14 (19 (23|01 (009 |01 (0,12 |0,26 |0,17 |0,09 |0,12
20 17 |16 |19 |24|01 |0,15(0,09 (0,13 |0,24 |0,18 |[0.08 (0,1
21 19 (15 (20 |26|0,15 |0,19 (0,08 |0,16 |0,17 |0,09 (0,16 |01
22 15 |12 (1,7 (200,24 |0,16 |0,08 (0,12 |0,28 |0,12 (0,18 |0,09
23 16 |13 |18 (21017 |0,09 |0,08 (0,1 (0,19 0,1 |0,09 |0,1
24 13 |12 |16 |20/(016 |012 (0,09 |01 0,16 |0,11 |01 |0,11
25 11 {10 (15 23|01 |0O11 (0,1 0,09 (0,18 |0,1 0,22 |0,09
26 18 (16 (19 |25|01 |008 (0,09 (0,1 0,09 |0,11 (0,11 |01
27 1,7 |14 (18 |26(008 (01 |[0,12 (0,1 |0,08 |0,09 |0,12 |0,08
28 16 (15 (18 |23|0,11 |O,11 (0,21 |01 (0,1 |0,12 (0,24 |09
29 15 |12 (18 |24/009 (O1 (01 (0,1 0,12 (0,14 (0,15 |01
30 14 (13 (18 | 200,12 |0,09 (0,09 (0,08 (0,1 |01 0,09 |0,11

3. lopsinok pacuera

1) 3anmaiiTechk Harpy3kamu — 3HaUeHHUsIMH Fa 11 Fg B IepBOM NpuOImKeHHH,

Impcariojiarasd, 4To 9TH 3HAYCHUA JaayT OJM3KHE K Tpe6y€MI>IM 3HAa4YCHUAM

BEPOSITHOCTEH 0€30TKa3HOM pabOThl CUCTEM IIPHU (PUKCUPOBAHHBIX HATPY3KaX

F, ~(1+3v )m,

Fe = (l"' U )mF

2) BerunciuTe KBaHTUIIA HOPMAIBHOTO PaCpe/ICIICHUS 3JICMCHTOB,

COOTBETCTBYIOLIUE BEPOATHOCTSIM 0€30TKa3HOM paboThl npu Harpy3kax F4 u Fg

_ FA_mRi u FB — Mg,
- pBi
UgiMg; Upi Mg
rne i —1, 2,3, ..., 7 — UHAEKC 3JIeMEHTa PEeIyKTOpa.

3) ITo KBaHTHIIAM HOPMAJIBHOIO PACIPEACICHHUS U3 TAO MBI TIPHIOKeHUs I

OTIPENICIIUTE BEPOATHOCTH 0€30TKa3HOM padOThI 2JIeMeHTOB P4i 1 Pg; .




4) PaccunraiiTe BepOsSITHOCTH O€30TKa3HOW pabOThI peaykropa Py u Pg nipu

(bukcupoBaHHBIX Harpy3kax P4 u Pg Kak Mpou3BEeACHHE BEPOSTHOCTEHN 0e30TKa3HOM

7 7
pabOTHI PJIEMEHTOB Py = H Py P = H Pai
i=1 i=1
5) Comocrapnssi moydeHHble 3HaueHWss Py U Pg ¢ Iuama3oHaMH JIOIyCTUMBIX
srHauenuit (P4 =0,45...0,60u P,=0,95 ... 0,99), onpenenute, IpaBUIIBHO JIU CICIIAHBI
nepBble npuoImKeHus: Harpy3ok Py 1 Pg. Eciiu Pa < 0,45, ToO HEOOX0IUMO YMEHBIIIUTh
Harpysky F4, ecmu P4 > 0,60 — yBemuuuth. AHamormuno, eciu Pg < 0,95, 1o
HE0OXOAMMO YMEHBIINTH HAarpy3Ky Fg, ecou Pg > 0,60 — yBenuunts. Takue utepamnum
HEOOXOJIMMO JieNaTh JO TeX IOp, MOKa BBIYHMCICHHBIE 3HAYEHUS BEPOSTHOCTEH

0e30TKa3HOM paboThl HE OYAYT YIOBIETBOPSATDH yCIOBUSIM

0,45 <P,<0,60;
0,95 <Pg<0,99.

6) Onpenennre MaTeMaTHYECKOE OXKHUIAHNE HECYIICH CIIOCOOHOCTH PEIyKTOpa

F.-F
My = Fa— : AupA

UpB —UpA

1€ Upa, Upg — KBAHTHIIM HOPMAJIBHOTO PACHpeeeHHs, COOTBETCTBYIOIINE
BEPOSATHOCTSIM 0€30TKa3HOM paboThl Py U Pp.

7) Berunciaure ko3 GUIMEHT BapHaliy HECYIICH CITOCOOHOCTH PeIyKTopa

F, - F,
TR F
AupB — FglUpa

8) BrrurcnnTe KBaHTHIIL HOPMAJIBHOTO PACTIPEACICHHUS, COOTBETCTBYIOIINI

BEPOSITHOCTH O€30TKa3HOM pabOTHI peayKTOpa



- n-1
Up—— — 2 2
\/(nUR) + g

rope n - YCJIOBHBIP'I 3al1ac IMPOYHOCTH 110 CPCAHUM 3HAYCHUAM Hecymeﬁ CITOCOOHOCTH
mR

Me

U Harpy3KHU n=

9) Onpenienute BEPOSITHOCTD OE30TKAa3HOM pabOThI, COOTBETCTBYIOLIYIO
KBaHTWJIM HOPMAJIBHOTO paclpeaesieHns 1o Tadbauue npuinoxenus [
4. KOHTpOJIbHBIE BOIIPOCHI
1) XapakTepu3yiiTe OCHOBHOE COCTUHEHHE JIEMEHTOB CHCTEMBI.
2) IlepeunciuTe 3J1I€MEHTHI OJJHOCTYIEHYATOTO PEAYKTOPA.
3) B kakux ciaydasx paccCMaTpUBAIOT HOPMAIIbHOE pacrpe/ieiecHiue HapaOOTKH

JI0 OTKaza?



IIpakTuuyeckas padbora Ne2
Pacuer cpeaHero BpeMeHH 0€30TKa3HOM padoThI CHCTEMBbI
¢ mapaJjieJibHbIM COeJUHEHHEM 3J1eMEHTOB
Hean paboTbi: OcBOCHNE METOAMKU pacdyeTa CpeaHEro BpeMeHn 0e30TKa3HOM
pabOThI CUCTEMBI C TApAJUIEIbHBIM COEUHEHUEM 3IIEMEHTOB.

3Hanus (akTyanu3anus):

- MIOKa3aTeIH HaJIeKHOCTH;

- Ha3HAYEHHE 3JIEMEHTOB CUCTEM aBTOMATU3ALIMH U 3JIEMEHTOB MEXATPOHHBIX
YCTPOMCTB U CUCTEM;
Ymenus:

- pacCcUMTHIBATH HAJC)KHOCTh CUCTEM YIIPABICHUS M OTJICIIbHBIX MOAYJIEH 1
MOJCUCTEM MEXATPOHHBIX YCTPOICTB U CUCTEM;

- OIIPENEIIATh MOKA3ATENIN HAJIEKHOCTH CUCTEM YIIPABJICHHUS.

1. TeopeTnueckoe 060CHOBaHHE

DI lokazamensimu HaodexcHocmu Ha3bIBAOTCS KOJIMYECTBCHHbBIC
XapaKTePUCTUKHA OJHOTO WJIM HECKOJBKUX CBOMCTB, COCTaBIISIONIMX HAJACKHOCTb
CHUCTEMBL.

NHTEHCUBHOCTBL OTKA30B.

Humencusnocmv omrxazoe A (t) ompenensiercs Kak YCJIOBHAs IUIOTHOCTh
BEPOSITHOCTU OTKa3a CUCTEMbI B MOMEHT t ITpH yCJIIOBUHM, YTO 0 3TOT'O MOMEHTA OTKAa3bI
HE BO3HUKAJIH.

YcoBHas BEpOATHOCTh 0€30TKa3HOM pabOThl cMcTeMbl HA MHTepBaie (i, t+A
t) nmpu ycnoBum, 4yTO cHucTeMa paboTocrmocoOHAa B MOMEHT t, ompenensercs
BBIPOKCHUECM

P(t, t+At) = P(t+At)/P(t).
Ha untepBane (t, t+At) ycnoBHass BepoOATHOCTb OTKa3a CHUCTEMBbI
1-P(t, t+At)=1—-P(t, t+At) / P(t) = - [P(t+At) — P(t)] / P(t);

1-P(tt+At)  P(t+AD-P(t) 1
At - At P(t)’




YerpemuB At K HyIio, MOTYyYUM

A= pim [_1—P(tA,tt+At)] :_dzgt) . P%t) | (2.2)

At—0

Boipaxkenue (2. 2) MOXKHO IIPEICTaBUTh B BUJIE
CdI-F@®)] 1 dRE(@) 1 f(@)

AO=""g PO~ da PO PO’ (2.3)
u3 uero cuexyer, uro A(t) > f(t).
Pemum cootHomenue (2.2) otHocuTenbHO P(t):
t t
Jﬂ,(t)dt = —jdp(t)/ P(t)=-InP(t),
0 0
OTCIO/Ia
—}ﬂ(t)dt
P(t)=e 0 (2.4)

Tak kak ¢pynkuun F(t) u P(t) 6e3pa3mepHbl, TO pa3MepHOCTh HHTEHCHBHOCTH
OTKa30B, Kak 3710 cienyeT u3 (1.13) — Benuunna, obpatHas Hapabotke t (Hampumep,
1/49).

WNuteHcuBHOCT OTKa3oB A (1) [maer HamISOHYIO KapTUHY H3MCHCHHS
0e3oTkazHocTu. TummuHast 3aBucUMOCTh A (f) BO BpeMeHU JaHa Ha PHUCYHKE 3.
Hucnanarormii Bug kpuBoit A (t) OTHOCHTCS K Tiepuoy MpupadOTKu cucTemsl (1-it
ydacTok). Ilpu 3TOM BBIABISIOTCS CKPBIThIE AEPEKThl HU3TOTOBICHUS OTIEIbHBIX
AJIIEMEHTOB CHUCTEMBI, HEIOCTATKH MOHTaXa, HaJaJK!, HAPYIIECHUS, TPON3OIIE/IINE B
pe3ysbTare TpaHCHOPTUPOBKHU. I[lo OKOHYaHMM TNpPUPAOOTKM HACTYMAaeT MNEPHUO]
HOPMAaJIbHOM 3KCITyaTanuu (2-i yuactok). B TeueHne 3Toro BpeMeHH HHTEHCUBHOCTD
OTKAa30B OTHOCUTEJIBHO HEM3MeHHA. IMEHHO 3TOT y4aCTOK COOTBETCTBYET OCHOBHOMY
BPEMEHH JKCIUTyaTaluu cucrteM. Bo3pactanue kpuBoit A () oTHOcUTCs K mepuoy
CTapeHUs CHCTEMbl H3-3a H3HOCA OTACIBHBIX €€ JJIEMEHTOB M HW3MEHEHHUS HX

XapaKTEePUCTHK (3-1 y4acTok).
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Pucynok 3 - ['paduk u3smMeHeHHs] HHTEHCUBHOCTH OTKa30B

Cpennsis HapadoTka 10 otka3za. Oynkiuu F(t), f(t), P(t), A (t) momHOCTHIO
ONMCBHIBAIOT CIIy4alHYyI0 BeauuuHy /. B TO ke BpeMs I PEIICHMs] 3HAYUTENbHOIO
yyClIa 3a7a4 HaJECKHOCTH JOCTATOYHO 3HATh TOJIBKO IIOKA3aTElH, SBIISIOIIMECS
YUCJIOBBIMU XapaKTEPUCTHUKAMH JTOW CIIydyalHOM BelnunHbl. K HUM B IEepBYyIO
ouepeib OTHOCUTCSI cpeoHss Hapabomka 0o omkaza (CpenHee BpeMs 0e30TKa3HOM
paboThl) — MAaTEMATHYECKOE OKUJAHUE CIy4YalHOW BeIWMYHMHbI 7 — HapaOOTKU 110

OTKa3a (WK BpeMeHU 0e30TKa3HOUM paboThI)
o0
r=M[T]=] tfH)dt,
0
rac M — CUMBOJI MATEMATHUYCCKOI'O OXKHUIaHUAA.
(o8] o0 o0 o 0]
r= —jtdp(t) =—tP() | + j P(t)dt = j P(t)dt.
0 0O O 0

Otcronma cnemyer, 4yTo cpenHssi HapaOOTKa 0 OTKa3a T€OMETPUYECKUA paBHA

iomiaau o kpusoi P(t) (cM. pucyHok 3).

2. 3ananue: Pemnre 3anauy

PeaxTop HEnmpepbIBHOTO ACHCTBUS CHAOXKEH 6 ITEHTPOOSKHBIMU HACOCAMU,
paboTaroIUMH B CUCTEME C PE3EPBUPOBAHUEM, IPUUEM €CJIH OJIMH U3 HACOCOB
BBIXOJIUT U3 CTPOS, TO IPyTHe CIOCOOHBI padoTaTh MPHU MOJHON CUCTEMHOM
Harpyske. PaccuuraiiTe BEpoSATHOCTh 0€30TKa3HOM pabOThI CUCTEMBI U CpeHEe
BpeMsi 0€30TKa3HOU paboThl B TEUCHHE MPOIOKUTEIILHOCTH BPEMEHH BBITIOTHEHUS

TCXHOJIOTHYCCKOI'O 3aaHus t , 4, IIpAU YCJIOBHUU, YTO HHTCHCUBHOCTHU OTKAa30B



HACOCOB COCTABJISIIOT Aq, U™ Ao,y

5 ...; Ae,ql. OTKa3bl HACOCOB CTATUCTUUYECKH

HC3aBHMCHUMBI 1 BCC HACOChI HAYHMHAIOT pa6OTaTI) B MOMCHT BPpCMCHH t=0.

Tabmuna 2 - UTHTEHCUBHOCTH OTKA30B HACOCOB.

No BapuanTa | t,u A1, at A2, ut A3, ut Aa, at As, ut X, ut
1 1000 4,883-10° 5,606-107 1,820-10° 2,080-10° 4,930-106 1,567-10°3
2 1050 1,880-10°° 4,565-103 1,570-10°3 1,990-10°3 4,260-10* 6,040-10
3 1054 2,382-10°° 5,457-10° 2,080-10* 2,900-10* 5,650-10° 7,650-10
4 1100 5,348-103 4,109-10°° 1,121-10°3 1,840-10° 6,722:10%3 1,717-10°3
5 1006 5,255-10° 8,453-10° 2,460-10* 1, 640-10° 2,827-10°° 1,687-10°°
6 1400 5,468 -10°3 4,472-10° 1,020-10°° 1,680-10°° 2,770-10* 1,755-10°3
7 1240 2,638:10°3 5,433-10° 1,433-10°% 1,420-10°° 5,31510°% 1,403-107?
8 1780 3,020-10° 2,447-10%° 8,580-10* 9,830-10* 2,330-10* 9,680-10°
9 1360 3,480-102 1,959-10°3 1,136-10° 1,302:10°° 3,090-10* 1,117-10°
10 1420 5,430-10* 7,466-10°3 5,280-10* 6,050-10* 1,430-10* 1,740-10*
11 1870 1,468-10° 2,773-10°° 3,463-10° 3,968-10° 9,400-10* 4,7 10-10*
12 1006 5,634-107 7,369:10°3 3,204-107 3,671-:107 8,701-10°3 1,809-10°3
13 1780 1,830-10°° 4,36 1-10°° 3,913-10% 4,483-107 1,063-107? 5,870-10°
14 1340 2,437-10°3 8,510-10* 6,089:10°3 6,976-10°3 1,653-10°° 7,820-10*
15 1490 2,820-10* 8,243-10° 1,417-107? 1,624-107 3,850-10* 9,050-10°
16 1900 1,021-107? 1,4 19-10°° 4,594-10° 6,690-10* 1,590-10* 3,279-10°°
17 1405 3,045 -10° | 6,6 10-10° 1,937-107? 2,21 9107 5,261-10°3 9,780-10*
18 1789 | 6,135-10° | 1,566-10° 8,946-103 1,025-107? 2,429-10°3 1,969-10°3
19 1080 1,016-10° 1,324-10° 5,800-10%° 6,645-10° 1,575-10° 3,260-10*

20 1004 1,524-10° 8,224-10° 3,658:107 4,191-107 9,932-10°° 4,890-10*
21 1320 1,546-10°3 8,950-10 3,130-10* 1,310-10° 3,100-10* 4,960-10*
22 1084 1,040-10°° 4,866-10 3,023-10°2 5,350-10* 1,270-10* 3,340-10*
23 1807 6,985-10°3 4,302-10° 3,857:10% 7,450-10° 1,770-10°% 2,242-1073
24 1999 7,662-10%° 9,707-10° 1, 147-10% 3,920-10* 9,280-10°° 2,460-107°
25 1902 5,100-10* 3,282:10° 2,412-102 1,709-10° 4,050-10* 1,640-10*
26 1001 5, 290-10 8,690-103 6, 157-107? 7,510-10* 1,780-10* 1,700-10*
27 1150 4,880-10° 9,072:103 7,221-102 1,316:10* 3,120-10* 1,566-10°3
28 1064 5,423:10° 6,926-10%° 2,553-102 4,220-10* 1,000-10* 1,741-10°°
29 1104 3,423-10°° 3,201-10°® 1,742-107? 6,710-10* 1,590-10* 1,099-10°3
30 1004 2,792-10°3 1,710-10° | 6, 150-10° 9,780-10* 2,320-10* 8,960-10*

3. lopsiaok pacyera
1) TIlpum aHammM3e CHUCTEMbI C TapaICIbHBIM COCAUHCHHEM JJIEMEHTOB
M0JIpa3yMeBACTCs, UYTO MPHU BKIFOUESHUU CUCTEMBI BKIIFOUAIOTCS BCE MTOJACHCTEMBI M UTO

OTKa3bl HC BJIMAIOT HAa HAACKHOCTD ITOACUCTCM, ITPOAOJIZKAOIINX pa6OTaTB.



Tornma BCPOATHOCTD 0e30TKa3HOU pa6OTbI CUCTCMBI OIIPCACIIACTCA KaK JOIIOJHCHUEC

BEPOSTHOCTH [0 €JUHUILIEI P =1-T]@-P).
i=1

Ecny MHTEHCUBHOCTH OTKA30B 3JIEMEHTOB MOCTOSHHBI, TO
n
P(t)=1-][l-e*)
i=1
2) Cpennee BpeMs 0€30TKa3HOM pabOThI

SN | R N S S S I I R
TO:.!PS(t)dt:E[{l—li_ll(l—e )}dt_(ﬂq+ﬂ?+m+lJ [%+ﬂq+ﬂ1+%+mj+

n

( 1 1 J a1
+ + o [+ (=) =
L+l +hy At+A+ 4 A

i=1

4. KoHTpOJIbHbIE BONPOCHI

1) HazoBuTe nokasaTenu HaAeKHOCTH.
2) Elte oJ1HO Ha3BaHKE MapaJICIIBHOTO COSIUHCHHS SJICMEHTOB CUCTEMBI?

3)Xapakrep U3MEHEHHsI BEPOSTHOCTH 0€30TKa3HOU paboThI ipu t —00?

IIpakTnueckas padora Ne3



Omnpenenenue cpeHero BpeMeHH BOCCTAHOBJICHUS CHCTEMbI

Hesan padorbr: OCBOEHHE METOJMKHU pacuyeTa XapaKTEPUCTUK HAICKHOCTH.
3Hanus (akTyanu3anus):

- IOKa3aTeNu HaJEKHOCTH;

- HA3HAYEHHE DJIEMEHTOB CUCTEM aBTOMATU3ALMU U DIIEMEHTOB MEXAaTPOHHBIX
YCTPOWCTB U CUCTEM,;
Ymenus:

- PacCUMTHIBATH HAJACKHOCTh CUCTEM YIIPABIICHUS U OTIEIBHBIX MOAYJIEH U
IOJICHCTEM MEXaTPOHHBIX YCTPOWCTB U CUCTEM;
- OIIPENEIATD MTOKA3aTeNIN HaIEKHOCTH CUCTEM YIIPABJICHMUS.

1.  Teopernueckoe 060CHOBaHHE

1) PaGoTocmocoOHBIM HA3bIBACTCS TAaKOE COCTOSTHUE CUCTEMBI (3JIEMEHTA), IPU
KOTOPOM 3HAUYEHHUS TMapaMeTPOB, XapaKTEPU3YIOUIMX CIOCOOHOCTh CHCTEMBI
BBIMOJHATh 33JaHHbIE (PYHKIMM, HaxXOJITCS B NpeleNnax, YCTaHOBJIEHHBIX
HOPMAaTUBHO-TEXHUYECKON WM KOHCTPYKTOPCKOM NOKyMeHTauuen. COOTBETCTBEHHO
HEpabOTOCTIOCOOHBIM HA3bIBAETCSl COCTOSIHUE CUCTEMBI, IIPU KOTOPOM 3HAUYEHHUE XOTS
Obl OJIHOTO MapaMeTpa, XapaKTepPU3YIOIIEr0 CIOCOOHOCTb BBIMOJHATH 3a/laHHBIC
(GyHKIIMH, HE HAXOAWTCS B MpefesiaX, YCTAHOBJICHHBIX YKAa3aHHOW TOKYyMEHTAaIlWeH.
Hanpumep, cucrema u3smepeHus TeMIepaTypbl sBISETCS HEPAOOTOCIIOCOOHOMU, eCiu
OCHOBHOW TapameTp, XapaKTepU3YIOIIHMi KadyecTBO €€ (PYHKUMOHUPOBAHMUS —
HOTPEIIHOCTh U3MEPEHUS, IPEBBIIIACT 33JAHHYIO BEJIUUNHY.

2) BoccraHOBIIEHHEM Ha3bIBacTCs COOBITHE, 3aKJIOYAIONICeCs B IMEPEXO/C
CHUCTEMBI U3 HEpabOTOCTIOCOOHOTO B paboTocriocoOHOe cocTosiHue. COOTBETCTBEHHO K
HEeBOCCMAaHa8IUBAEMbIM OTHOCAT  CHUCTEMBI, BOCCTaHOBJICHHE KOTOPBIX
HETIOCPEICTBEHHO TMOCIIE 0TKa3a CYMNTACTCS HEeIeIeCO00pa3HbIM MITH HEBO3MOKHBIM, a
K 80CCMAHABIUBAEMbIM - B KOTOPBIX MPOBOJIUTCS BOCCTAHOBIIEHUE HETIOCPEACTBEHHO
MocJie 0TKasa.

Bpemst BoccTaHOBIIGHHMST BCETIa BKITIOYAET B ce0s1 BpeMs 71 TIOMCKA IPUYUHBI

oTKaza U Bpemsi Ty ero ycrpaHeHus (pucyHok 4a). OmnepaTUBHOE BpeMmsi



BOCCTAHOBJICHUA
Tgorn =Tp1+1p2.
HpI/I 3KCHHyaTaHHI/I CHUCTCMBI MOFYT 6I>ITI> I[O6aBJ'IeHI>I BpeMeHa:
TB3 — OKNJI1aHUC OT MOMCHTA O6H3pY)KCHI/I$I OTKa3a 10 Ha4daja IIOHUCKa €ro HpI/I‘-II/IHBI
(3TO BpeMsi MOXET CYIIECTBEHHO MNPEBBIMIATh 1, U T, HA OPEANPUITHSIX, TIE
TEXHOJIOTHYECKOe 000pya0oBaHNEe paboTaeT KPYIrioCyTOYHO, & PEMOHTHBIN MepcoHa

— B OJIHY CMEHY);

T,s — obecrnieueHue MepcoHala MHCTPYMEHTAMH, MaTepuajaMu, 3armacHbIMU

HJacCTsAMU,

T, B5 — OXHNAAHUEC OT MOMCHTA OKOHYAHHA YCTpAaHCHHA OTKasa 1O MOMCHTA

BKJIFOUCHUA CUCTEMBI,

Tss u Tp7— NEMOHTAX M MOHTQX TEXHHUYECKOT'O CPEJICTBA (CUCTEMBI).
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PucyHok 4 - IIpuMepsl CTpYKTYpbl BpEMEHH BOCCTAHOBJICHUS

Ha pucynke 4,6 npuBeiaeHa CTPYKTypa BpPEMEHH BOCCTAaHOBJICHMS,



IMPOBCACHHOTI'O HEMOCPCACTBEHHO HAa MCECTC YCTAHOBKH OTKA3aBIICIO TEXHHUYCCKOI'O

CpCaCTBa 0e3 ero 3aMeHBI. O6mee BPCM:A BOCCTAHOBJICHUSA

5
Tposu = Tsi-
i=1

Ha pucynke 4,6 paccMOTpeH citydaii, KOorJia BOCCTAHOBJICHUE IPOBEJICHO Ty TEM
JEMOHTaXKa OTKAa3aBIIETO TEXHHYECKOTO CPENICTBA, €T0 IMOCIEAYIONIEr0 PEeMOHTA B

MaCTepCKOﬁ N MOHTA’Ka Ha IIPCIKHEM MCCTC. HpI/I 9TOM 06Hl€€ BpEM:A BOCCTAHOBJICHHA

Tgosmg = 2, Tuis
i=1,3-9

rae 1Tz — JIMTEIBHOCTh OKUIAHUSA PEMOHTA B MACTEPCKOM; Ty9 — BpEMS YCTpAHEHUS

OTKa3a B MACTEPCKOM.

2.3ananue.

Omnpenenure cpeaHee BpeMst BOCCTAHOBIICHHS, €CIIM U3BECTHO CPEIHEE BPEMs
KOHTPOJISI, CPEIHEE BpeMs ITOKCKa Je(eKTa U CpeiHee BpeMs ycTpaHeHus nedexra
(Tabsuma 3).

Tabmuma 3 — Mcxonable JaHHBIE.

Ne 1 2 3 4 5 6 7 8 9 10
BApUAHTA

Tk, u 10 9 8 7 11 12 10 6 11 5
Tsi,u4 4 2 3 4 5 5 3 3 2 2
Tyerpa, 4 2 1 3 3 1 2 3 2 3 1

3.Ilopsinok paGoThlI.
1) BeImoaHHUTE pUCYHOK CTPYKTYPBI BPEMEHH BOCCTAHOBIICHHSI
paboTOCIIOCOOHOCTH CUCTEMBI TIO BAPUAHTY 3aJIaHUS.

2) BhImonHUTE pacyer.

4. KoHTpOJIbHbIE BONPOCHI
1) Kakue cuctemsl HazpiBatoTcs paborocrnocoousiMu? HepabotocmocoOHbIMU?
2) [JaiiTe onpejeneHrie BOCCTAHABINBAEMOUN CUCTEMBI.
3) Ot kakux (PaKTOpOB 3aBUCUT BPEMSI BOCCTAHOBJICHHS CUCTEMbI?

IIpakTnueckas padora Ne4

Pacuer Hage:xxknoctu ACYTII



Hean paboThl: OcBOCHHE METOANKHY pacuyeTa KOJUYECTBEHHBIX MTOKa3aTelen
HAJICKHOCTHU JJIsl KOHKPETHOTO YCTPOMCTBA.
3Hanus (akTyanu3anus):
- IOKa3aTeI HaJIeKHOCTH;
- Ha3HAYCHHE 3JIEMEHTOB CUCTEM aBTOMATH3AIMH U SJIEMEHTOB MEXaTPOHHBIX
YCTPOWCTB U CUCTEM,;
Ymenus:
- PacCUMTHIBATh HAJIEKHOCTH CHCTEM YIIPABJICHUS U OTJCIBHBIX MOMYJICH H
MOJICUCTEM MEXATPOHHBIX YCTPOUCTB U CUCTEM;
- OIPENIEIIATD MMOKA3aTEeIN HAJIEKHOCTH CUCTEM YITPABJICHHUS.
1.Teopernueckoe 000CHOBaHUE
Pacuer Hafe)KHOCTH CUCTEMBI COCTOUT B ONPECICHUH KOJIMYECTBEHHBIX
MoKazaTeNIel HaJeKHOCTH CUCTEMBI 110 3HAYCHHSAM XapaKTEPUCTHUK HAJICKHOCTH
aneMeHTOB. PacdeT HaJie)KHOCTH BBITIOJTHIETCS] B COOTBETCTBHH C TPEOOBAHHMSIMHU
I'OCT 20237-81 u cBOAMTCS pacueTy BEpOSATHOCTH 0€30TKA3HON pabOThI U3ACIUS U
BpEMEHH HapabOTKU Ha OTKa3.
Pacuer npou3BOAUTCS MPU CIEIYIOMUX TOMYIIEHUSX:
1) OTKa3bl 3JIEMEHTOB SBIISIOTCS COOBITHSMM CIyYailHBIMU U HE3aBUCUMBIMU;
2) BeposTHOCTH 0€30TKa3HOM pabOThI 3JICMEHTOB U3MEHSETCS OT BPEMEHH 10
AKCIIOHEHIIUATILHOMY 3aKOHY, T.€. HHTEHCUBHOCTh OTKa30B HE 3aBHCHUT OT
BpPEMEHU;
3) Yuer BIMAHUI yCIOBHI pabOThI MPOU3BOAUTCS MPUOIHIKEHHO;
4) TlapaMeTpuyecKkre 0TKa3bl OTACIBHO HE YUUTHIBAIOTCS.
J11st OCHOBHOTO (DYHKIIMOHAJILHOTO COCTMHECHUS DJIEMEHTOB B U3JICTTUU

[IPUHUMAETCS:

N —iﬂit
PO=]]R® wu Pt)=e "

i=1

Ecnu xaxnprit anement (y3en, 0J0K) UMeeT N KOMIIOHEHTOB, TO:



rac 7\1' — HMHTCHCHUBHOCTDL OTKA30B OTACIIEHOI'O KOMIIOHCHTA, CJICA0OBAaTCIbHO:

N n
“315)
i= j=
P(t)=e
VY4er BIUSHUIN yCIOBUN SKCIUTyaTAUU U3AEIUS B OPUEHTUPOBOYHBIX pacyeTax

OOBIYHO MTPOU3ZBOAUTCS C MOMOIIBIO TOMPaBOYHOTO K03 dunnenta K .

BennunHa MHTEHCMBHOCTH OTKAa30B KOMIIOHEHTA ﬂ’J = ﬁ’jo ) Kﬂ
K, =K,-K; -K,

rZe Ajo — MHTEHCUBHOCTb OTKAa30B IPH Ja00PaTOPHBIX yCIOBUSAX PabOTHI,

K, - skcrmyatalimoHHbIN KO3 PUIMEHT Ui epecueTa MHTEHCUBHOCTH OTKa3a
IPYIII WIK TUIIOB 3JIEMEHTOB OT PEKMMOB HCIBITAHUI K YCIOBHM 3KCILTYaTalluH,

K, - xoadPuLeHT 3eKTpuYecKoi Harpy3KH,

K, - koaddunueHT pacyeTa HaJJeKHOCTH, CBSI3aHHBIN C IIOCTOSIHHBIM
COBEPILIEHCTBOBAHUEM TEXHOJIOTHH.

Bpemst HapaOOTKu Ha OTKa3 pacCUUThIBaeTCA 1o Gopmyie:

;oo 1

m N n
2| 2H
i=1\ j=1

3Ha4YeHUs MOMPABOYHBIX KOA((PUITMEHTOB U UHTEHCUBHOCTEH OTKa3a JT4st
PA3JIMYHBIX CXEMOTEXHUYECKUX JIEMEHTOB MPUBEACHBI B TPUIIOKEHUH A.

2.JTopsaiok padoTbI

1) [onb3ysch CXeMOM 3ICKTPUICCKON MPUHIIMITHATBHON U TPUIIOKEHHOM K
Hel crieruukanuei (mpuiioxenue b) B COOTBETCTBHM C BApHAHTOM 3 1aHUS
BHecuTe B rpady «HanmeHnoBaHue 2JIeMEHTOBY» TaOJIUIIBI 5 BCE BXOISIINE B

YCTPOMCTBO 3JIEMEHTHI (PE3UCTOPHI, KOHJIEHCATOPHI, MUKPOCXEMBI U T. 11.).

Tabnuua 5 — NHTeHCHBHOCTH OTKa3a U MONPaBOYHbIE KOADOUIIMEHTHI.



n
HaumenoBanue | K-Bo | Ag- 10 K, K, K, K, Zﬂjo K, .10°°

3JIEMEHTA n -1

1 2 3 4 5 6 7 8

IIpu evinonnenuu 3a0anusi obpamume HUMAaHUE:

a) CXeMOTEeXHUYECKHUE AIIEMEHTBI: TIOCTOSHHBIC U IEPEMEHHBIC PE3UCTOPEI
CJIeIyeT YYUTHIBATh OTJEIbHO, IOCKOJIbKY OHH UMEIOT CYIIECTBEHHO pPA3JIMYHbIE
MHTEHCUBHOCTU OTKA30B; TAKXKE CIEAYET YUUTHIBATH OTAECIBHO KOHEHCATOPbI
kepamuueckue turna KM, KH, anekrponmuruueckoro tuna K56 -10 (20,50) u
OyMa’kKHBIE.

0) KonTakThl: 01HUM U3 (PAKTOPOB BO3ZMOXKHBIX OTKA30B SIBJISIOTCS KOHTAKThI
COEIMHUTEIILHOTO pa3beMa. Pa3beMbl B JJIIEKTPHUUECKUX CXEMaX OOBIYHO
o0o3Havarotcs uaaekcom X1 — X... - Buika nevarnas. UHoria B BUIKE NE€YaTHOM
3aJIeiCTBOBaHbI HE BCE KOHTAKTHI, TOTJa Ipada «Lenb» B U300pakeHNN BUIKU
OCTaeTCsl MyCTON — 3T KOHTAKThI HE CJIEAYET YUUTHIBATD.

B) Ilalika siBisieTCS OTHUM M3 HCTOYHUKOB 0TKa30B. KomnyecTBo maek
HOJICYUTHIBACTCS CIEAYIOLIUM 00pa3oM:

- KOHJIEHCATOPbI, PE3UCTOPBI M IUOAbl UMEIOT IBE TOUKHU MalKu;

- TPaH3UCTOPHI UMEIOT TPU TOUKHU IAKKH;

- MUKPOCXEMBI B 3aBUCUMOCTH OT Tuma - 14, 16 u 6omnee naek;

- penie umeroT 4, 5 u OoJiee Maek B 3aBUCUMOCTU OT KOHTAKTHBIX Pyl (IITHIPb
SABJISIETCA MMANKON);

- K 0011IeMy KOJIMUeCTBY clieyeT 100aBuTh emie 30% mnaek.

r) HagexHocTh pene cocTOUT U3 HaZEKHOCTU KaTylIEK U HAaJEKHOCTH
MarHUTOYIPaBIsIEMbIX KOHTAKTOB, TIOATOMY UX YUUTBIBAIOT OTAENbHO. VcKiTIoueHue
coctaBisitoT pesie Tuna POC, PIIC, koTopoe repMeTu3upoBaHo (€ro MHTEHCUBHOCTh
OTKAa30B yKa3aHa B IPWIOKEHUU A).

1) 3HayeHUs UHTEHCUBHOCTEN OTKA30B U MOMPABOYHBIE KOAPPUIIMEHTHI 1aHbI

B MPUJIOKEHUU A.



2) PaccuuTaliTe MHTEHCUBHOCTh OTKa30B M BEPOSITHOCTh O€30TKa3HON PabOThI
3a 2000 gacos.

3. KoHTpoJibHBIE BONIPOCHI

1) UTo Ha3BIBAIOT OTKA30M CHCTEMBI?
2) Uto Takoe HapabOTKa Ha OTKa3?
3) Kak B pacuerax yYUTHIBAIOTCS yCIIOBUS SKCILUTyaTaIlMH W3S ?

4) Kak OIIPCACIINTD KOJIMYCCTBO IIACK CXCMOTCXHUYICCKOI'O sjieMeHTa’?



IIpakTuuyeckas padbora NeS
Pacyer HOpPM HaJeKHOCTH 10 HOMOTpaMMe
Hean padorel: OcBOEHHE METOAMKHU pacueTa HOPM HAJIEKHOCTH I10 HOMOTPaMME.
3HaHus (aKTyanu3anus):
- IOKA3aTEeNH HAJIEKHOCTH;
- Ha3HAYEHHE 3JIEMEHTOB CUCTEM aBTOMATU3ALMH U 3JIEMEHTOB MEXATPOHHBIX
YCTPOMNCTB U CUCTEM;
Ymenus:
- pacCUMTHIBATH HAJEC)KHOCTh CUCTEM YIIPABIICHUS U OTJIEIBbHBIX MOAYJIEH U
IOJICHCTEM MEXaTPOHHBIX YCTPOWCTB U CUCTEM;
- OIPENEIIATh MOKA3ATENIN HAJIEKHOCTH CUCTEM YIIPaBJICHHUS.
1. Teopern4eckoe 060CHOBaHUE
Jliist pacyeTa HOPM HaJACKHOCTU UCIOJIb3YIOTCS HOMOTPaMMBI.
Homorpamma onpeniensieT 3aBUCUMOCTh BEPOSITHOCTH 0€30TKa3HOM pabOThI CUCTEMBI
3a 1 yac ¥ cpeHero BpEMEHU B 3aBUCUMOCTH OT €€ CJIIOKHOCTH U 3HAYCHHUSI
MHTEHCUBHOCTU OTKa30B 3JeMeHTOB (npuiioxkeHue B). Homorpamma nocrpoeHna B
COOTBETCTBHE C SKCIIOHEHIIMAIBHBIM 3aKOHOM PacIpeIe/ICHUs] HaIEXKHOCTH.
J171s1 OpUEHTUPOBOYHOrO pacyeTa MPUHUMAIOTCS CIEAYIOIINE JOMYEHUS:
®  BCE DJIEMEHTHI PAaBHOHAIC/KHBI;
®  CpeaHss UHTEHCUBHOCTh OTKa30B AJIEMEHTOB IMOCTOSHHA.
2. 3aganue: Onpenenute BeposSTHOCTh 0€30TKa3HON pabOThl COCTaBHOM
YaCTH CUCTEMBI, €CIIH MPEANOJIOKHUTH, YTO EUCTBYET AKCIIOHEHIIMATbHBIN 3aKOH
HAJISKHOCTHU, UCTIOJIb3YsI HOMOTpaMMy (Tipuiioskenue B), eciiu u3BecTHBI
BEPOATHOCTH 0€30TKa3HOM pabOThI CUCTEMBI U JIOJIS CII0)KHOCTH COCTaBHOW 4acTH

CUCTEMBbI, TIpeICTaBJICHHbIC B Ta0uIIe 6.



Tabnuma 6 — BepostHocT 6€30TKa3HOM pabOTHI CUCTEMBI U JIOJISI CIIOKHOCTH

COCTaBHOM YacCTH.

Ne

BapHaHTa 1 2 3 4 5 6 7 8 9 10
P 081 | 082 | 0,88 | 0,89 0,9 093 | 094 | 097 | 0,86 | 0,84
N/Ni 0,6 0,5 0,7 0,3 0,2 0,8 0,9 0,4 0,5 0,1

3. Iopsinok BHINOJTHEHUS:

1) Ha ocsix HOMOTrpamMeI (TIpuItokeHne B) onpenenuTe 3HaueHHs IO BApUAHTY
3a/1aHuUs.

2) BBINOIHUTE MOCTPOCHUE U OIIPEICIIUTE BEPOSITHOCTD OE30TKAa3HOM paboThI
COCTaBHOM YacCTH.

4. KoHTpOJIbHbIE BONPOCHI

1)UTo0 Ha3BIBAIOT HOMOTPAMMOA?

2)KakoB XapakTep pachpele/icHUs HaIe)KHOCTH TMpPH  HCIOJIb30BAHUN

HOMOTpaMM?

3)Kakue gomymieHHs MPHHATHI JUIS  OPUECHTHPOBOYHOTO pacdera II0

HOMOTpamMMam?



IIpakTuuyeckas padbora Ne6
BbinosiHeHue 321U THI HHGPOPMALUH OT CJAYYAWHOT0 U3MEHEHUS
U JHATHOCTHKA COXPAHHOCTH.
Hean pa6orbl: OcBoeHHE METOAOB 3aIUTHl HHOOPMAIIUU TUATHOCTUKU
COXPaHHOCTH MH(OpPMaIIMK Ha MIEPCOHATLHOM KOMITBIOTEPE.
3Hanus (akTyanu3anus):
- IOKAa3aTeNN HaJEKHOCTH;
- Ha3HAYEHHE 3JIEMEHTOB CUCTEM aBTOMATU3ALIMH U 3JIEMEHTOB MEXATPOHHBIX
YCTPOMCTB U CUCTEM;
Ymenus:

- pacCUMTHIBATH HAJIEKHOCTh CUCTEM YIIPABJICHUS U OTIAEIbHBIX MOAYJEH U
IOJICHCTEM MEXaTPOHHBIX YCTPOWCTB U CUCTEM;

- OIPENEIIATh MOKA3ATENIN HAJIEKHOCTH CUCTEM YIIPaBJICHHUS.

IIpuoopsl 1 odopyaoBanue: [lepcoHanbHBIN KOMITBIOTED

1. TeopeTuueckoe 000CHOBaHUE
1) Jmarnoctuka u mporpammHas HajiexkHocTh ACY, MOCTpOEHHBIX Ha 0a3e
NEPCOHAIBHBIX KOMITBIOTEPOB.

[Ipu paboTe Ha MepCOHAIIBHOM KOMITBIOTEPE U UCTIOJIB30BAHUH €r0 MO0 B
KauecTBe ynpasiritoniero yctpoictsa B ACY, 0o B KayecTBe yCTpoicTBa 0OMeHa
uH(pOpMaIIMEH B TOKATHHOW BEIYUCIUTEIBHON CETH, THO0, HAKOHEII, B KAYeCTBE
YCTPOMCTBA BPEMEHHOTO (MJIM MTOCTOSIHHOTO) XPAaHEHUsI CEKPETHOUN UIn
KOH(pHUACHIIMATbHON HH(pOpMAITUH, HEOOX0IMMO COOTIOAaTh MEPhI 3aIIUThI
MH(pOpMaUU UM UCHOJB3YEMOT0 IPOrPaMMHOI0 00eCTIeUeHusl.

K Takum mepam MOYKHO OTHECTH:
e BPEMEHHYIO OJOKHPOBKY MOHHUTOpa KOMITBIOTEPA;
e HCIHOJIb30BaHUE TMOKUX MATHUTHBIX TUCKOB ISl JUIMTEIBLHOTO XPaHEHUS
uHbOpMaIHH;
® pe3epBHOE KOMUPOBAaHUE MH(DOPMALIHH;
e ouncTKy Kopsunwvl 1 MEHIO JJokymenm,

® OYHNCTKY JTUCKOB OT yJIaJICHHBIX (DAiiIIOB,;



® TMarHOCTUKY COXPAaHHOCTH WH(OpMAIny;

® 3aUTy UHGOPMAIIMH OT CITy9aiiHOTO U3MECHCHUS,

® COKpbITHE (HailIOB U MaMoK;

® 3aIIUTy UHGOPMAIIUU TAPOJIEM.

2) [Ipy BpeMEHHOM OTJIYYCHHH OT KOMITBIOTEPA W JKEIaHWW 3aIUTHTH CBOIO
UHGOPMAILIMIO OT HEXEJaTeIbHBIX, HO HE OYEHb CBEAYIIMX B KOMIIBIOTEPHOM JIelie
MOCETUTENe, BO3MOXKHO TPOU3BECTH BPEMEHHYIO OJOKUPOBKY MOHHUTOpPA
KOMITBIOTEpA 3a CYET IMepexoj/ia B MOJHOAKpaHHBINH pexxuMm DOS. B stom pexume
BECh 9KPAaH MOHUTOPA CTAHOBUTCS TEMHBIM C HECKOJbKMMH HUYErO HE 3HAYAIIUMU
TSl HEOTIBITHOT'O YEJIOBEKA CUMBOJIAMH.

3) Hcnonp3oBaHue TMOKMX MArHUTHBIX JUCKOB JJIS JJTUTEIBHOTO XpaHCHHUS
MH(GOpPMAIIMY TO3BOJISIET CEKPETHYIO WM KOHGUACHIMATBHYIO WH(DOPMAIIMIO BCET/Ia
XpaHuTh mpu cebe. s 3TOro mocie 3aBeplieHus pabdOThl Ha KOMIIBIOTEpPE
HEO0OXO0JUMO CKONMUPOBATh HMHPOpPMAIMI0O HAa THUOKHM MArHUTHBIA JUCK C
00s13aTeNbHBIM yIAJICHUEM U3 KOMITbIOTEpa CKOMTMPOBAHHON MH(OpMAIIUH.

4) Pe3epBHOE KOITMpOBaHKE HH(OPMAIIUHU TPOU3BOIUTCS B TEX CIIydasx, KOrua
UMEETCS] BEPOSITHOCTD MPEAHAMEPEHHOTO WIIH CIIyYalHOTO YAAJIeHUs IPOTPaMMHOTO
ob6ecrnieuenus ACY wunu pazpaboTtanHoro (aiiia, momnaaaHus B KOMIIbIOTEp BUPYycCa
WJIH TIOJTHOTO COOSI CUCTEMBI.

[Ipu ycTaHoBKe HpOrpaMMHOrO OOECHEUYEHHsS B ITOM Clydae HEOoOXOIUMO
CO3/1aBaTh aBApPUMHBIA WJIM CUCTEMHBIM HUCK. Ha 3TOM AuCKe NODKHA HAXOJIUThCS
uHopMaius, JOCTaTOYHAST OMEPAIlMOHHOW CHCTEME JJIsi 3allycka KOMITbIOTepa ¢
nvcka A, a Takke HekoTtopas uH(opmanus o KOHQUTYpallud KOMIbIOTEpa. ITOT
JIICK CJIEyeT XpaHUTh B 0€3011aCHOM MECTE.

CUCTEeMHBI JUCK HE MOXKET BOCCTAaHOBUTH (HaWibl JaHHBIX, KOTOpPHIE
CO3/IAlOTCA TIPU TOMOIIM PA3IUYHBIX MPHUIOKEHUNH - TEKCTOBBIX MPOIIECCOPOB,
MPUI0KEHUN DIEKTPOHHBIX TaOnuIl, TpadUYEeCKUX pPEIAKTOPOB, a TaKXKe
uHdOpMaIUU, TTIOTYYEHHON U3 BHEIITHUX UCTOYHUKOB.

CymiecTBYIOT CHelnHalbHbIe TPOrpaMMbl PE3EPBHOTO  KOMHUPOBAHUS,

IIO3BOJIAIOIIHNC 6BICTpO CKOIIMPOBAThb I/IH(l)OpMaI_[I/IIO, HaXOoAIYIOCA Ha KCCTKOM



JIMCKE KOMITbIOTepa Ha TMOKMEe AUCKU. M3 3THX mporpamMm MIMPOKO HMCHOIB3YIOTCA
Norton Backup u Fast Back P1us.

5) Vnanenue (aiinos uz Kopsunot.
B cooTrBercTBUU cO cTanmapTHBIMU ycTaHOBKaMu WINdows yianeHHbIe
(aiinbl (akTUUYECKU COXPaAHAIOTCA B Manke Kop3una BILIOTH 10 €€ OYUCTKU. DTO
CBSI3aHO B PAJIC CIy4aeB ¢ HEOOXOMMOCTHIO BOCCTAHOBIICHUS CITyYaifHO yIal€eHHBIX
daitnos. [loatomy B mamnke Kopsuna "ynaneHusle" ¢aiyibl MOXXHO HE TOJIBKO
MPOCMOTPETh, HO ¥ BOCCTaHOBUThH. [l0 3TOW mpuYMHE KOP3WHY HEOOXOIUMO
NEePUOJIMYECKH OYHUIIATh OT CKOMUBIIUXCA TaM "yaaleHHbIX" ¢ailioB, KOTOpbIe
MOTYT MPEJCTABISATh HHTEPEC JJIs OMpPeIeIEHHOTo Kpyra iuil. Ta ke nmpobiema
CTOWT U B CBS3M C yJajeHueM (pailinoB u3 mewro JJokymennol.

6) Mcnonap30BaHue MpOrpaMM-yTHIIHT.

B nuckax, KoOTOpble HCHOJB3YIOTCS [JIsi XpaHeHUs UWHOpMaIUH,
MPUMEHSIIOTCS MarHuTHble MaTtepuanbl. MHbopmainus XpaHUTCS B OTACIBHBIX
HAMarHMYEHHBIX O00JIACTAX JaucKa. OJTH OOJAcTH JIMCKAa HA3bIBAIOTCS CEKTOPaMH.
Heckonbko cCeKTOpoB 00BeAUHAIOTCS B KiacTepbl. CEKTOpPHI M KJacTephbl 00pa3yroT
TOPOXKKHU Jucka. MHpopMainms o pasmepe U MecTe pachoyiokeHus (aiijia Ha JTMCKe
3aHOCHUTCSA B JIOPOXKKHU KaTayjoroB. MHdopMmamus onHoro ¢aiiia He 00s3aTeIbHO
OyJlleT pacrnoJiaraTbCsi B CMEXHBIX cekTopax. OHa MOXKET HaXOAUTCS B JIIOOOM MECTe
nucka. Korma aiin, 3anmucaHHbli Ha JUCK, yJalseTcs, AaHHBIE 3TOTo daiina
OCTalTCAd Ha JIHCKe. B 3ToMm ciyuae ynansiercs auib uHpopmanus o daiine u3
karasora. [Tocne ynanenus ¢aiina cektopa, B KOTOpbIe OH ObLIT 3allCaH, CTAHOBSTCS
JOCTYITHBIMH JIJI1 BHOBb CO3/AI0ONUXCs (PailyioB, TaKk Kak KOMIBIOTEP BOCIPUHUMAECT
X Kak cBoOojaHbIC. /laHHBIE BHOBBL co3jaBaeMoro (aiijia 3amuchiBatoTCs "moBepx"
JTAHHBIX YHUUYTOXKEHHOTO (paiiyia Oe3 JOMOIHUTENLHON OINepaluu CTUPAHUS CTapOu
unpopMmaruu. [IpoMexxyToKk BpeMEHU MEXJIYy YHHUUTOXEHHEM cTaporo (daina u
BHOBb CO03/1aBa€MOro, JaHHBIE KOTOPOTO MOTYT OBITh 3alKMCaHbl B CEKTOpa
yaaneHHoro ¢aiia, MOXET OBbITh WCIOJIb30BaH TOCTOPOHHUMH JIUIIAMHU  JIJIS
BOCCTAHOBJICHUSI YHUUTOXEHHOTO (hailyia Tpu MOMOIIM CHEIUATBHBIX MPOTPaMM-

yTiiuT, Hanipumep, Norton Unerase.



JI1s OKOHYATEIBHOI'O YHUYTOXKEHUS JaHHBIX aHHYJMPOBAHHOTO (aiija BO
BCEX CEKTOpax, KOTOpPhIE OH 3aHMMAJl Ha JUCKE, HCHOJIb3YIOTCA CIICIUATbHBIC
MPOrPaAMMBI-YTHJIUTBI, KOTOpPBIE 3aMOJIHAIOT 3TH CEKTopa JuOO0 HYyIAMH, JHOO
CIy4YalHbBIMM YUCIIAMH, IIPA 3TOM IMPOU3BOIAT ITU OINEpPAlUU MO HECKOJBKO pa3
nmoApsa it obecrieueHus TpeOyeMoil HamexkHOCTH. K TakuM yTHIIMTaM OTHOCSTCS
McAfee Ofice 2000, Norton Utilites 2000 u Quarterdeck Remove-It.

7) JluarHocThkKa COXPaHHOCTH HMH(pOpPMAIMd COCTOUT B KOHTPOJIC
TEKYIIETOUCIIONb30BAHUS (OTKpBIBaHUS) daitnon C CEKpETHOM WIH
KOH(pUAEeHIMaNbHOI nH(popmanmeil. 111 OCyIeCTBIEHNN AUATHOCTUKH COXPAHHOCTH
daiina Takke BO3MOXKEH MPOCMOTpP JAUAIOTOBOT0 okHa Cgoticmea, MENKHYB MpaBon
KJIABUILIEH MBI 10 UCKOMOMY (paiily B CIIUCKE, KOTOPBIN 0TOOpakaeTcsi KOMaH1aMu
Daiin- omKpvime.

JInarHoCTHKY COXpaHHOCTH (haiJioB HEOOXOAMMO TMPOU3BOJAUTH MEPEN UX
oTKpeITHEM. B mpoTuBHOM ciiydae B okHe Ceoticmea OyayT yTpauyeHbl JlaTa U BpeMs
OTKPBITHS (pailyia mpOBEPSIOLIUM.

8) 3ammra (aima oT M3MEHEHUS B HeM HH(OpPMAIMM TIPU CITyYalHBIX
BO3JIEHCTBUAX OCYILECTBIISIETCS 3a CUET 3a7aHus arpudyra To1bko umenue B OKHE
Ceoticmaa.

9) CokpeiTHe (aiiyia WK MalKh CBOJUTCS K yIAJICHUIO MX HAa3BaHUH U3 CIHCKA
¢dailyioB MM MamoK KaTajora, HO MPH COXpaHEHHU camoro daitma. D10 maer
BO3MOXKHOCTh B HEKOTOpPOH CTENEeHUW MNPeaoXpaHUTh HHPOpPMALUIO OT
peIHAMEPEHHOT0 UCKAKEHUS WM XUILIECHHUS.

2. llopsinok padoThI

1) BpemeHnHast 6JIOKUpOBKA MOHUTOPA.

st 3amycka pexuma DOS nHeoOxomumo oTkpbeiTh MeHIO Ilyck, BbIOpaTh
Iporpammel, B oTkpbiBieMcsi okHe HaxkaTh Ceanc MS DOS. Becw skpan
MOHMTOPA CTAHET TEMHBIM.

Jlns Bo3Bpara u3 pexkuma DOS o nadepute EXIT (exit) u Haxmute knasuity Enter.



Ecnu Ceanc MS DOS oTkpbiBaeTCsi B HEOOJBIIIOM OKHE MOBEPX OCTAIBHBIX
OKOH, TO HEOOXOJMMO HakaTh KOMOWHaIMIO KiaBuil Alt+mpo6est 1y BbI30Ba MEHIO
DOS, BbibpaTh B HeM koMaHy Pa3BepHyTh 1 OBTOpUTSH 3ammyck peskuma DOS.

2) KommpoBanue (aiina Ha THOKUH TUCK:

-YCTaHOBUTE JIUCKETY B TUCKOBOA A;

-ILIEJIKHUTE MTpaBoy kiaBuiei Muliu 1o kaorke ITYCK;

- WIENKHUTE J1eBOM KnaBuei mpimu 1o nyHkty IIPOBO/IHUK;

- IIEJIKHUTE JBAXK/IBI JIEBOW KJIABUILIEN MBIIIN IO UICKOMOM MAIIKE;

- MIEJIKHUTE MPaBOM KJIABUIIICH MBIIIH 110 KOUpyeMomy (daiiny;

-IIIETTKHYTh JIEBOH KIIaBHIIEH MBIIIH 110 MyHKTY ®AMI;

- WenKHuTe JgeBou knasumen Mol 1o nyHkty KOIIMPOBATD;

- WENKHUTE JIeBoU KinaBuuieil mpimu 1mo myHKTy JJIUCK A;

- IIEJIKHUTE MTPaBOM KJIABUIIIEH MBIIIK MO CBOOOTHOMY MECTY OKHA;

- IIENKHUTE JIeBOU KinaBuier Moy 1o nyHkTy BCTABUTD.

3)Y nanenue ¢aiina:

- IeNIKHATE NPaBOH KiIaBuIIeil MbIH ro 35auxy MOM KOMITBIOTEP;

- WIENKHUTE J1eBOU knaBumen mpimd 1o nyHkry IIPOBO/IHUK;

- IIEJIKHUTE JIEBOW KJIABUILIEW MBIIIM IO ICKOMOMY JINCKY B OKHE Bee manku;

- WIEJKHUTE JBAXbI JIEBOW KJIABUIIEH MBIIIH 10 IAIKe, B KOTOPOW HAXOIUTCSA
HCKOMBIH (haiin;

- MIEJIKHUTE MTPaBOM KJIABUIIIEH MBIIIH 1O (ailiry, KOTOPBIA HAJ0 yAaTUTh;

- WIEJIKHUTE JIEBOU KiaBuuieil mpimu 1o nyHkty YIAJNTD;

-OTBETHTE Ha BONPOC KOMIIBIOTEPA.

4) VY nanenue ¢aiina U3 KOP3UHBIL

- IIEJIKHUTE JBAXK/IbI JIEBOW KiaBuile Mpiu 1o 3Hauky KOP3UHA;

- IIEJIKHUTE JICBOM KJIaBUILIEH MBILIH 110 (aility, KOTOPBIA HA/I0 YIAAJIUTh;

- IeTKHKUTE JIEBOH KIABHIIEH MBI B CTPOKE MEHIO 10 MyHKTY DA

- WIEJIKHUTE JIEBOM KJlaBuei Mbl 1o myHkty Y IAJINTD;

-OTBCTHTC HA BOIIPOC KOMIIBIOTECPA.



BwmecTo nepuoinyeckoil OUMCTKH KOP3UHBI BO3MOXKHO BOOOIIE OTKAa3aThCs OT
yCIIyT KOP3UHBI, POU3BE/IS COOTBETCTBYIOIIYIO HACTPONKY KOP3UHBI.

Hactpoiika Kop3unwi:

- WENKHUTE TTpaBoil kinaBuei Mpimu 1o 3Haky KOP3UHA ;

- IIIeTKHUTE JIeBOH KIapuei Mbimy o mynkty CBOMCTBA

- IIEIKHUTE JeBoi KnaBuie Mplmu 110 BkiIaake I'JIOBAJIBHBIE;

-ycra"noBute nepekimodarens Ha NyHKT EJJMHBIE ITAPAMETPBI J1J15
BCEX IUCKOB;

-yctaHoBHTe ABKoK MAKCUMAJIBHBIN OB BEM KOP3UHBI Ha 10%;

-yctaHoButTe (naxok Ha nyHkte JAIIPAIIMBATDH INOATBEPXJAEHUE
HA YAAJIEHUE;

- IIEJIKHUTE JIEBOW KJIaBHILIEH MbIH 10 KHomke OK.

Ecnu HeoOxoMMO OTKa3aThCsl OT YCIYT KOP3HWHBI, TO TMOCHE MyHKTa Eodunvle
napamempeol...

-ycTaHOBHTe nepekmouatens Ha myHKT YHHUTOMXKATD ®AMJIbI CPA3Y
NNOCIJIE YAAJIEHUS, HE IIOMEILIASA B KOP3UHY:;
-IIIEJIKHUTE JIEBOU KiIaBuIIed MeIu 1o kKHornke OK.

YHUYTOXKEHNE VIATECHHBIX halI0B U3 MeHio J[oKyMeHmbl:

_- IIEJKHUTE JIeBo# KiaBuiei Mol 1mo kHomnke ITY CK;
- I[ENIKHUTE J1eBOH KnaBumeil Mprmy o myHkTy HACTPOMKA;
- wenkHute kinasuiei Mpimy o nyHkty ITAHEJIb 3AJIAY;
-B okHe Cegoticmea: nanenvb 3a0ay MEIKHATE JIEBOW KJIAaBUIIEH MO BKJIAIKE
HACTPOHMKA MEHIO;
- IeIKHUTE J1eBoi kiapuineit Moliy 1o kHonnke OUUCTUTD;
- meakauTe neBod kiaBumen MbpIIM 1o KHomnke OK. Ilocie BrImoiHEHUSA
BBIILICYKA3aHHOM onepanuu B MEHIO /J[OKyMeHmbl YHUUTOXKAIOTCA Bee (ailiibl.
5) JluarHocTHka ¢ OMOIIBIO PUIOKEHUS [Ip0BOOHUK:
_- IIEJIKHUTE MpaBoii kinaBuien mpiiu no kHonke ITY CK;
- IIEJKHUTE J1eBOM KnaBuen melmu 1o nyHkry IIPOBOJHUK;
- IICJKHUTE JIBAXKAbI JICBOM KJIABHUILICH MBIIIM 10 MICKOMOM MaIKe;

- HIEJIKHUTE NMPaBOW KIJIABUIIIEH MBI 10 UICKOMOMY (haiiiy;



- IIEJIKHUTE JIeBOH KiaBuiei Ml ro nyakry CBOMCTBA;;
-IIeIKHUTE JeBou kiaBuiei Mpliu 1o Bkiajake OBIIUE oxna Ceoticmaa.
B cpenneit vactu okHa Ceoticmea IPUBEACHBI BpeMs U faTta co3aanus (aiina u
BpEMS U J1aTa MOCJIEHETO €r0 OTKPBITHS WU U3MEHEHUA. EClIM OTKphITHE WIIN
M3MEeHEeHHe (aiiyia MOCIeIHUN pa3 OCYIIECTBISIIOCH MTOCJIE BPEMEHH U TaThl
nmociienHed paboThl HaJ HUM aBTOPOM, TO 3TO 3HAYHUT, YTO ITOT (paiy1 KTO-TO
OTKpBIBAJL.
6) 3amuTa OT M3MEeHEHHS UH()OPMATIHH:
- WIEJKHUTE TTpaBoi kiaBuiei Mpli 1o kaorke ITYCK;
- LIEJIKHUTE JIEBOU KJIaBuen Mblu 1o nyHkry IIPOBOJHUK;
- IIEIKHUTE JBaX/bl JIEBOW KJIABUIIEH MBIIIN 10 UICKOMOU MAIIKE;
- MIEJIKHUTE MPaBOMl KIIABUIIIEH MBIIIH 110 KICKOMOMY (aiiy;
- IeNIKHUTE JIeBOH KiIaBuieil Mpimm 1o myHkTy CBOMCTBA;
- ICIKHUTE JIeBoM Ki1aBuiiei Mpimu 110 BkiIaake OBIIME oxna Ceoucmea,
- WEeNKHUTe JeBoi knaBumei mpimu 1o nyHkty TOJIBKO YTEHUE;;
- IIEJIKHUTE JIEBOW KJIaBHILIEH MbIM 1o KHonke OK.
[Ipu atpubyrte Tonbko umenue HENb3s U3MEHATH coAepx)umoe ¢ailna u
yaansaTh ero komangoit DEL.
7) CokpeiTHe (haiiyia Ui MamnKH:
- LIEJKHUTE TTpaBoi kiaBuiei Muli 1o kaomnke ITYCK;
- IIEJKHUTE JeBOM kinaBuuei mpimu 1o nyHkty IIPOBO/IHUK;
- IIEIKHUTE JBaXKJbI JICBOM KJIABUILIEH MBIIIN MO UICKOMOM MaIke;
- MIEJIKHUTE MPaBOM KIIABUIIICH MBIIIH 110 HCKOMOMY (aiiy;
- IeNIKHUTE JIeBOH Knapuieil Mpimm 1o myHkTy CBOMCTBA;
- meNKHUTE JeBor Kiaapuiei muimu 110 Bkaaake OBIIUE oxuna Ceoticmesa,
- IeKHUTE JeBoi Knapumeii Mpimy 1o myakry CKPBITBIN;
- IIIEIKHUTE JICBOM KJaBuIIeH MbIH 110 KHOMKe OK;
- IICJIKHUTE JICBOM KJIABUIIIEH MBIIIH 110 MeHI0 B /;

- IIEJKHUTE JeBOM KnaBuei Mol 1o nyHkty [IAPAMETPDI;



- IIEJIKHUTE JeBOo# KiaBuiei Mplmu 1o Bkiagke IIPOCMOTP;
- IIEJIKHATE JIEBOM KiaBuilen wulmn 1o nyHkTy HE
OTOBPAXKATH ®AWJIBI CJIEIYIONINX TUIIOB;
- IIEJIKHUTE JIEBOM KiaBuIlled MbIH 110 kKHonke OK.
JInsa OoTMEHBI peXuma COKPBHITUA HHPOpPMAUU B MpEeabIAyIICH
MIOCJIEAOBATEIIbHOCTH KOMAH]I BMECTO CTPOKH
- menkaute JieBoil knasumied mpimu 1o nyHkty HE OTOBPAKATD
®ANJIBI CJIEAYIONINUX TUIIOB;
UCIOJIB30BATh CTPOKY
- menkHure aeBou kiaBumed Mpimu 1o nyHKty OTOBPAXKATD BCE
®ANJIBL
8) 3ammTa HHpOPMAIMK TAPOJIEM Yallle BCEr0 CBOAUTCS JTHOO K 00ECTICYCHUTO
HEBO3MOXXHOCTH BKIIO4YeHUs (OiokupoBku) mporpammbel Windows, mu6o x
YCTPaHEHMIO MOMNBITOK U3MEHUTH HH(pOpMaluio (aiina.

Brokuporka nporpammer Windows

- IICJIKHUTE JIeBoM kiaBuie MblM 1o kHonke ITYCK;

- IeNIKHUTE JIeBOH KiaBuimeil Mpim 1o myHkTy HACTPOMKA;

- IenKHAuTe JeBoy kimasuuen Mpiy 1o nyHkty IIAHEJIb YIIPABJIEHUSA
- IIETIKHUTE ABAXK/IbI JIEBOM KilaBuie Ml o nynkry IIAPOJIA;

- IIIEJIKHUTE JIEBOU Ki1aBuier Melmu no Bkiagke CMEHA HAPOJIEfI;
- meakHuTe JeBoi kiaaBumield Moiu 1o knonke CMEHUTD ITAPOJIb;
-yCTAaHOBUTE yKa3aTelb MblH B TekctoBoe nosic HOBBIN IMAPOJIb;

- IICJIKHUTE JICBOM KJIABUIIICH MBIILIH;

-HabepuTe Ha KJIaBHaType MapoJib;

-ycra"HoBute ykaszarenas Mpiuu B niosie [IOATBEPKIEHUE ITAPOJIA;
- IIEJIKHUTE JICBOM KJIABUIIICH MBIIIIN;

-Ha0epuTe Ha KJIABUATypE TOT JKE MapOJib;

- menkuaute JieBoit kinasuiieit Mpitnu 1mo kHonke OK u 3AKPBITD.



Cwmena naposs 010kupoBku nporpaMmmsl Windows -

IIEJIKHUTE JIeBoM KJiaBuiei Mpliu 1o kaomnke ITY CK;
- IIeIKHUTE JIeBOH KIapunei Mbimy 1o mynkty HACTPOMKA;
- IIEIKHATE JIeBOoM KitaBuien muiy 1o nyHkty IIAHEJIb YIIPABJIEHUSA ;

- IIEJIKHUTE JBAXK/IbI JI€BOW KiaBuilei Mpimu 1o nyHkty ITAPOJIU;

- [IeJIKHUTE JIeBOH Ki1aBumiei Mbim 1o Bkiagke CMEHA ITAPOJIEN;
- meakHuTe JaeBoit kinaBuiiei Mplmu 1o knonke CMEHUTD ITAPOJIb;
-HabepuTe Ha KJIaBUAType IEHCTBYIOIMNI TapoJib B TIOJIE CTAPBIA

ITAPOJIb;
-ycTaHOBHTE yKazarenb M B oie HOBBIM ITAPOJIb;
- IIEJIKHUTE JIEBOM KJIaBUILICH MBIIIIH;

-HabepuTe Ha KJIIaBUAType HOBBIN MapOJIb;

-ycranoBute ykasaresb Mol B nojie IIOJATBEPKIEHUE ITAPOJISA;
- IIEJIKHUTE JICBOM KJIaBUILICH MBIIIIH;

-HabepuTe Ha KJIaBUAType HOBBIN M1apOJib;

- menakHuTe JeBor kiaBuie Mplu 1o kHonke OK u 3SAKPBITbD.

OtMena 010kMpoBKH TiporpammMbl Windows:

-IIETKHYTh JIeBOU KinaBuuieil mpimu 1o kHonke ITY CK;

-IIeTKHYTh €O KiIaBuIel Mo ro myakty HACTPOHMKA;

-IIEJIKHYTh JieBoW KiaBuiuer Mbiuu 1o myHkty ITAHEJIb YIIPABJIEHUS
-IIETKHYTh ABaXbl JIEBOM KiIaBuilel Mbl 1o nyHkty ITAPOJIN;
-IIEJIKHYTH JIeBOH KnaBuiei Mbimu mo Bkiaagke CMEHA IMAPOJIE;
-IIENKHYTH JeBoi kiaBueil My no knonke CMEHHUTD ITAPOJIb;
-yCTaHOBUTH YKa3aTelb MblH B TekctoBoe nosie CTAPBIM ITAPOJIb;
-IIEJIKHYTh JieBoU Kiapuieil mpiid 1o kHonike OK u 3SAKPBITb.

YCTDaHeHI/Ie ITOIIBITOK M3MCHCHH A I/IHd)ODMaI_II/II/I d)aﬁna BBOJAOM I1apoOJIi:

_-IIECJIKHYTh JIEBOW KJIaBUIIEH MBIIIH B CTpoke MeH!O0 1o nyHkTy CEPBUC;
-IIEJIKHYTh JIeBoM KiaBuied Ml o nyHkty YCTAHOBUTD 3AIIIUTY

-BBECTH I1APOJIb B TEKCTOBOM I0OJI€ U HAXaTh KHONIKY OK;



- HOATBCPAUTD MMApPOJIb B TCKCTOBOM II0JIC 1 HAJKAThb KHOIIKY OK.

3. KoHTpoJiIbHBIE BONPOCHI

1) Kakue u3 mep 3amuTthl HHGOOPMALIUU IPOU3BOAATCS Ha Oa3e MporpaMMbI
Windows?

2) Bo3MOXHO J11 TIOJTHOCTHIO M B KAKOM CITydae yAaJIuTh HH(OpMaIuio us3
MIEPCOHAIBHOTO KOMITbIOTEPA?

3) Kakoii cioco0 xpaHeHus HHGpOpMaIuH SBJISIETCS HanOosIee HaJeKHbBIM ?
4. Otuer

OTtuer XpaHUTCS B MaNKe CTYJIEHTA Ha CEpBEPE



IIpakTn4yeckas padora Ne7
IIudpoBanue TekcTa METOIOM IMEPECTAHOBOK
Hean padorbi: OcBoeHME MU(POBAHUS TEKCTA METOJOM MEPECTAHOBOK C KIIOYOM H
0e3 Kiroya.

3HaHus (aKTyanu3anus):

- IOKA3aTEeNH HAJIEKHOCTH;

- Ha3HAYCHHE 3JIEMEHTOB CUCTEM aBTOMATHU3AIIMH U SJIEMEHTOB MEXATPOHHBIX
YCTPOMNCTB U CUCTEM;
Ymenus:

- pacCUMTHIBATH HAJC)KHOCTh CUCTEM YIIPABIICHUS U OTJIEIbHBIX MOAYJIEH U
MOJICUCTEM MEXATPOHHBIX YCTPOUCTB U CUCTEM;

- OIIpPEaAC/ATh IMMOKA3aTCJIn HAJACKHOCTH CUCTEM YIIPABJICHUS.

1. Teopernueckoe 000CHOBaHMe.

1) Haubotee Hage:)KHBIM criocoO0M 3anuThl uHGopMmaru B ACY sBisieTcs ee
mdposanue. [llndpoBanne npumMeHsieTcss 4eI0BEYECTBOM OYEHb JaBHO U MHOTHE
€€ METOJbI 3a 9TO BpeMs cTayu kiaccudeckumu. [IudpoBasibHble METOBI C OJHUM
CEKPETHBIM KJIFOUOM HA3bIBAIOTCSI CAMMETPUYHBIMU KPUTITOCUCTEMAMH.

B nepeBojie ¢ rpeueckoro s3bika cryptS 3HauMT TalHbIi, a 10g0S - coobieHue.
OT COBMECTHOI'O UCTIOJIB30BaHUS ATUX JIBYX CJIOB MOJYYEHBI CACAYIONINE TEPMUHBI.

Kpunmonoeus - nayka 0 CeKpeTHBIX (TafHBIX) COOOIIECHUSX.

Kpunmocucmema ob6ecneunBaer padory ACY ¢ cekpeTHOH uIH
KOH(pUACHITMATBHON HH(POpMAaIIHEH.

Kpunmoananuz xapakTepus3yeT pacKpblTUE CEKPETHOW HUIHU
KOH(pUAeHIIMAIbHON HH(OpMAITUH.

Kpunmoepagua mnpencraBiasier co00W COBOKYNHOCTh METOJIOB
npeoOpa3oBaHusi WHPOPMAIIUK, HAMPABICHHBIX HA €€ 3alUTy OT HUCKAKCHUS WU
pasrianieHue.

Kpunmocmotikocmv olleHHBaeT CHOCOOHOCTH 3ammM(ppOBaHHON WHOOPMAIHH

IPOTUBOCTOATH KPUNITOAHAIIU3Y.



Kpunmoepammou Ha3piBaeTcs 3aIM(PpPOBAHHBINA MPH MOMOIIM CHEIHATBHBIX
IIPUEMOB TEKCT WUJIU TOKYMEHT.

Kpunmonoeus 6a3upyercs Ha mM(ppPOBaHUN, KOTOPOE 3aKIIHOYAETCs B IIEPEBOC
HUCXOJHOIO TEKCTa B OTBJEYEHHBIE OT JAHHOTO TEKCTa CUMBOJIBI MO 3apaHee
BBIOPAHHOMY QJITOPUTMY.

2) llIudpoBanue NOIKHO yIOBIETBOPSITH CICAYIONIAM TPEM TPEOOBAHUSIM:
® HAJEKHOCTH 3aKPBITUS TEKCTA;
® TIPOCTOTE Mpoiiecca MudpoBaHus U pacIuPPOBLIBAHUS;
® CTOMKOCTH K CIIy4YalHBIM ITIOMEXaM.

CruMMeTpUYHbIE KPUIITOCUCTEMBI MOTYT HMCIIOIb30BaTh OJIMH CEKPETHBIA KIIFOY
KakK Ha CTOpPOHE Mepeaayu UH(pOopMalnu, Tak U Ha CTOPOHE MprueMa HH(GOpMaIuy.

3) Mero nepecTaHoOBOK.

[Ipy 3TOM MeTOJIE€ CHUMBOJBI HCXOJHOTO TEKCTa MEPECTAaBIAIOTCS IO
ONpEeNIeIECHHOMY MpaBUIly B Ipejaenax Ojoka MUPPyeMoro TekcTa. JTO CcaMbli
MpPOCTOM W caMblil JApeBHHA MeToJ mHdpoBanus. B OoJbIIMHCTBE Clly4aeB

nepecTaHOBKa IPOM3BOIUTCS Ha Oa3e Ta0iuil 6e3 KITto4a UiTi C KITF0UOM.
[Ipumep 1: 3ammdpoBath TEKCT O3 KItoUa. 3a/1aH UCXOAHBIN OJIOK TEKCTa:

BBITIJIATUTH UBAHOBY CTO PYBJIEI.

Cocrasisiercs TabauIa ¢ KOJMYECTBOM CTPOK U CTOJIOIIOB, COOTBETCTBYIOIIUM
KOJIMYECTBY OYKB MCXOJHOTO TEKCTa. TeKCT B TaOJIMIIe 3alMChIBACTCS HAUYMUHAS C

IIEPBOTO CTOJIOA CBEPXY BHU3

B T B v Y
bl n A C b
I1 T H T JI
J b O O E
A n B P n

3ammpoBaHHbII TEKCT U3 TAOIHUILIBI CYMTHIBAETCS 10 CTPOKAM CJIeBa HampaBo,
HauuHasl ¢ MepBOM CTPOKHU. 3aln(poBaHHBIN TEKCT OyIET UMETh CIICAYIOUINIA BU

BTBYY BIMACE IITHTJI JbOOE AUBPH.



[Tpumep 2. 3ammppoBath TEKCT ¢ KarouoM. Kimrouom siBiseTcs 3apaHee
BBIOpaHHOE CJI0BO, KOTOPOE SIBJISIETCSI CEKPETHBIM U HE TIOJIEAKUT Pa3IJIAlLEHUIO.

3aaH UCXOIHBIN OJIOK TEKCTa:
BBLITIJIATUTH UBAHOBY CTO PYBJIEN.

B 3tom cityuae B TaOnuity Juist m@poBaHust J0OABIISIOTCS JIBE MIEPBbIE CTPOKU. B
NEPBYIO CTPOKYy nomemaercs kimou (Hanpumep, BUJIKA), a BO BTOpyr CTpOKYy

MOMEIAIOT HUPPBI, XapaKTEPU3YIOIIHE MOPSIIOK OYKB KIIt0Ua B PyCCKOM ajihaBuTe.

B n JI K A
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B T B N v
bl n A C b
I1 T H T J
J b O O E
A n B P n

Jlanee Tabmuiia mnpeoOpa3yercs MyTeM TIiepeMenieHus cTojOuoB.  CrosoIml

pacrnoJiaraloTcsi B COOTBETCTBUU € YKa3aHHBIMU HOMEpaMH OyKB KJIHOYa.
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3ammpoBaHHBINA TEKCT U3 TAOIMUIIBI CYUTHIBACTCS TI0 CTPOKAM CJIeBa HaIpaBo,

Ha4YMHAas C TPEThEU CTPOKH. 3amn(POBAHHBIN TEKCT OYJET UMETh CIIECIYIONTHI BU/T

VBTVB BbIMCA JIIITTH EJILOO MAWPB.

B0o3MOXXHO MpOW3BOAUTH TMOBTOpHOE IH@poBaHuEe (LMK MU(POBAHUSA).

PacmmugpoBanue TekcTa NpoOU3BOAUTCS B OOPATHOM MOPSIKE.



2. Tlopsinok padoThI

2.1 3amudpoBaTh TEKCT 6€3 KITtoua.

2.2 3ammndpoBaTh TEKCT C KIFOUOM.

BapuaHTbl 3ajaHuil ipeicTaBiIeHbl B Tabauue /.

Tabnuna 7 -BapuaHThl 3a/1aHMi

Ne BapuanTa Teker Kirou
1 Breimiatuts [leTpoBy cTo pyouiei Merok
2 Beimatuts [leTpoBy cTo pyouieit Urpox
3 Beimnatuts [letpoBy cto pyOnei [Tupor
4 Beimiatuts [leTpoBy cro pyouiei Uynok
5 Boimnatuts [letpoBy cro pybaeit [Tecok
6 Beimiatuts [leTpoBy cro pyouiei Hocuk
7 Boimnatutse [letpoBy cro pybaeit Jlepka
8 Boimnatutse [letpoBy cro pybaeit Hanor
9 Beimiatuts [leTpoBy cTo pyouiei ITunka
10 Boimnatutse [letpoBy cro pybaeit [Tymxka

4. KoHTpOJIbHBIE BONIPOCHI

1) Yro Takoe KpUITOIOTHS?

2) Kakue TpeOoBaHMS IPEIBIBIAIOTCS K IH(POBAHUIO?

3) Kaxkoii MeTo mudpoBaHus CaMblid IPCBHHIA?




IIpakTuyeckasi padbora Ne§
IIu¢poBaHne TEKCTA METOI0OM 3aMeHbI

Hean padoTei: OcBoeHHE IPUEMOB HIM(PPOBAHUS TEKCTA METOJIOM 3aMEHBI.
3HaHus (aKTyanu3anus):

- IOKA3aTEeNH HAJIEKHOCTH;

- HA3HAYEHHE JIEMEHTOB CUCTEM aBTOMATU3AIMU U AIIEMEHTOB MEXATPOHHBIX
YCTPOWCTB U CUCTEM,;
Ymenus:

- pacCUMTHIBATH HAJAEC)KHOCTh CUCTEM YIIPABIICHUS U OTJIEIbHBIX MOAYJIEH U
MO/ICHCTEM MEXATPOHHBIX YCTPOMCTB U CUCTEM;

- OIIPENEIIATH [TOKA3ATEIN HAJIEKHOCTH CUCTEM YIIPaBJICHUS.

1.TeopeTnueckoe 000CHOBaHHMeE.

[Ipu 3TOM MeToze mudpPOoBaHUS CUMBOJIBI KCXOIHOTO TEKCTA 3aMEHSIOTCS
CUMBOJIaMU JIpyTOro ajadaBuTa Mo 3apaHee YCTAHOBJICHHBIM MPaBUIIaM C

MpUMeHeHueM Kiroda win 6e3 Hero (meton ["ait FOmus Le3aps, 50 T 10 H.3.).

[Tpumep 1. 3ammdpoBaTh UCXOIHBIN TEKCT O€3 Kaoua, UCTIONb3Ys B KAUECTBE HOBBIX

CUMBOJIOB MIU(ppoBaHus OYKBBI PyCcCKOro andaBuTa.

Ucxonnsrii texct. BBIIIJIATUTDL CTO PYBJIEN.

B kauecTBe cuMBOJIOB MG POBAHUS UCTIOIB3YIOTCA OYKBBI pyCCKOTO alipaBuTa,
CMEIIECHHBIE OTHOCHUTEIIbHO HCXOJHOTO an(aBUTa Ha HEKOTOPYIO BEIUYHMHY (,

Hanpumep (=3. B aToM ciydae o0a andaBuTa pacnoiokarcs CJIeIyoImmM o0pa3om

ABBTIEXCGUMKJIMHOIIPC TY®X HUIIIBBIBIIOS
T JIEXK3UNKIIMHOIIPCTY @XUILIIbbIBIIOSIAB B 3ammdposanubiii

TCKCT IPUMET BHUJ

EIOTOI' XJIXOOXCYLIIAOUM.

[Tpumep 2. 3ammdpoBaTh UCXOTHBIN TEKCT C KIIOYOM, UCIIONb3YS B KAUE€CTBE HOBBIX

CUMBOJIOB 1K(poBaHus OyKBbI pycckoro aigaButa. MIcXoHbIi TEKCT



BBIIIJIATUTH CTO PYBJIEN.

B kxauecTBe kitoua BeiOpaHo kitoueBoe ciioBo API'YMEHT.

B Tabnuiry cHauana BOUCHIBAE€TCS KIKOYEBOE CIIOBO, a 3aTEM CHUMBOJIBI PYyCCKOTO

angaBuTa, IPOITycKast OyKBBI BXOJSIINE B 3TO KITFOYEBOE CIIOBO
A P I Y M E H
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Jlis BBINOJIHEHUS Tpolecca mudpoBaHus B TaOIUIE HAXOAUTCS OudepeaHas
OyKBa HCXOJHOIO TEKCTa U B MIKU(POBKY 3anucbiBaeTCs OyKBa, pacloIOKEHHAs HIKE
ee B ToM ke croioue. Ecinu OykBa HCXOAHOTO TEKCTa OKa3bIBAETCSl B HUKHEH CTpOKe,
Torga Oeperca OykBa M3 BEpXHEHM CTpokH TOro xe croibua. IIpum stom B
dopmupoBaHUH 3amM(POBAHHOTO TEKCTA YYACTBYIOT U OYKBBI KIIFOUEBOTO CIIOBA.

3amm@ppoBaHHBIN TEKCT Oy1€T UMETh BUJ

OYBIIBKXKI BIKIL BXKJIIINLI.
2.1lopsiiok padoThI
1)3ammdpoBarh TEKCT O€3 KIItoYa.
2)3amu@poBaTh TEKCT C KIFOUYOM.
BapuanTs! 3aanuii ipeictaBieHsl B Tabnuie 8.

Tabnmuma 8 - BapuanTts! 3amanuii

Ne BapuanTa Teker Kirou
1 Beimatuth cto pyoei Pocomaxa
2 Bolmtatute cto pyOuneit Konsimara
3 BeimaTuth cto pyoei benonara
4 Bolmatute cto pyOuneit [Tenenume
5 Brimiatuts cTo pyoiiei Jlabpamop
6 Beimatuth cTo pyoIei ['py3oBuK
7 Boimuiatute cto pyOueit Koctpoma
8 Beimatuth cTo pyoIei YenstOuHCK
9 Boimtatute cto pyOueit [ITagpuHCK
10 Beimiatuth cto pyoiei 3naToyct

4. KoHTpOJIbHBIE BONPOCHI

1) Kak mudpyroT MeTo10M 3aMeHbI Oe3 Kirroua?



2)KakoBbl paBuiia MHA(POBAHUS C KIFOYEBBIM CIIOBOM METOJIOM 3aMEHBI?

IIpakTnueckas padora Ne9

IHIugpoBanue TeKCTa METOAOM FrAMMHUPOBAHUSA



Hean padorbi: OcBoeHME MPHUEMOB MG POBAHKS TEKCTA METOJIOM TaMMHPOBAHHUS.
3HaHus (aKTyanu3anus):

- IOKa3aTeNu HaJIeKHOCTH;

- Ha3HAYCHHE 3JIEMEHTOB CUCTEM aBTOMATH3AIMH U SJIEMEHTOB MEXaTPOHHBIX
YCTPOMNCTB U CUCTEM;
Ymenus:

- PacCUMTHIBATh HAJIEAKHOCTh CUCTEM YIIPABJICHUS U OTJEIBHBIX MOAYJICH U
MOJICHCTEM MEXAaTPOHHBIX YCTPOMCTB M CHCTEM;

- OIIPEIEIIATH MMOKA3aTEeIM HAJICKHOCTH CHCTEM YITPaBJICHHUS.

1. TeopeTnueckoe 000CHOBaHHE

Meton ramMmmupoBaHus 0a3upyeTcs Ha OIeparuy JIOTHYECKOTO CJIOKEHHUS TI0
Moayto 2 (cumBoll @ ). Hampumep, ecim ckilapIBaTh MO MOJYJIIO 2 J1Ba apryMEHTa,
IIPE/ICTaBIICHHBIE B IBOMYHON CUCTEME CUHCIICHHUS, TO MOYKHO 3aIMCaTh

0 ® 0=0, 0®1=1, 190=1, 191=0.

[Ipu ucnonb30BaHUU ATOTO METO/Ia KOJOBbIE KOMOWHAIIUU, XapaKTEPU3YIOIIHE
OYKBBI HMCXOJHOTO TEKCTa, CKIIAIBIBAIOTCS IO MOIYJNIO 2 C TICEBAOCTyYalHBIMU
KOJIOBBIMH KOMOWHAIMSMU, TCHEPUPYEMBIMU KOMITBIOTEPOM.

[Tpumep 1. 3ammdpoBaTh UCXOIHBIN TEKCT

NIEAJL

KomneroTepsl MoryT 06padatsiBaTh TOIBKO HHGOPMAIIKIO, TPEACTABICHHYIO B
yucioBor ¢opme. [Ipu BBoJIe MCXOTHOTO TEKCTa, BBOJIWUMBIE OYKBBI KOAUPYIOTCS
oTpeeICHHBIMH YU CIaMU (KOJIOBRIMU KOMOWHAITHSIMH ), & IIPY BBIBOJIC UX HA MOHUTOP
WIM TPUHTEP O KaXJAOW KOJOBOM KOMOMHAIIMM CTPOUTCS H300paxkeHue OYKBBHI.
CooTBETCTBHE MEXITy OYKBaMH MCXOJHOTO TEKCTa W MX KOJOBBIMH KOMOWHAITUSIMU
Ha3bIBaCTCAd KOJUPOBKOW CHUMBOJIOB. Ha WMMIOPTHBIX KOMITBIOTEpAX KOJUPOBKA
npousBoautcs B koae ASCI1. B Hamelr crtpane co3mana MoauQUIIMpOBaHHAS
anpTepHatuBHas komupoBka - 'OCT cumBOIOB pycckoro andaBuTa ¢ KOIOBBIMU
KoMOUWHanusaMu B auama3one oT 128 1o 239 (ot A no ). Ilpu metoae raMmmupoBaHus
KOJIOBbIE KOMOHWHAIMu OyKB MOAUGHUIIMPOBAHHOTO aJbTEPHATHUBHOTO alaBUTa

CKJIaAbIBAIOTCA C HCCB)IOCJ'Iy‘I&fIHBIMPI KOJOBBIMH KOM6I/IHaI_II/I$IMI/I, I'CHEPHUPYCMbBIMU



KOMIIBIOTCPOM. Ho AJi1 TIPOCTOTHI IMOHUMAHHA IIPOLeCCa IHI/I(l)pOBaHI/IH MCTOJ0OM
raMMupOBaHuA IIPCAIIOJIO0KUM, UYTO 6YKBI>I HCXOJHOT'0O TCKCTa B KOMIIBIOTCPC

BBIPAXXArOTCA KOJOBbBIMHA KOM6I/IHaHI/I$IMI/I KaK 9TO YKa3aHO HUIKC

A b B r | E X
0001 0010 0011 0100 0101 0110 0111
3 n " K JI..
1000 1001 1010 1011 1100...
[IpenmonoxkuMm,  4YTO  KOMIIBIOTEP  TEHEPUPYET  ICEBAOCIy4alHYIO

TIOCIIEIOBATEIPHOCTh KOJIOBBIX KOMOWHAIINH BUAA (YHCIIa TEHEPUPYIOTCS CITydaiHbIe
10 CBOEMY 3HAUEHHIO, HO BCET/Ia B CTPOTO OINPEICICHHOM MOCIIeIOBATSILHOCTH )
0101, 0010, 0100, 0001, 0011, 0111, 0110 ...
[Tpon3BOIUTCS CIIOKEHHE 10 MOJIYJIO 2 KOJOBBIX KOMOWHAIIUNA HCXOHOTO

TEKCTa U KOJIOBBIX KOMOUHAIIMI TICEBIOCTYyYatHOM MOCIIeI0BATEIbHOCTH

u i E A 1
0101 0010 0100 0001 0110
1001 0101 0110 0001 1100
1100 0111 0010 0000 1111

3amuppoBaHHBIN TEKCT TPUMET BU/L
1100, 0111, 0010,0000, 1111.
PacmudpoBanue npou3BOAUTCS MOBTOPHBIM CJI0KEHUEM IO MOIYIIO 2

KOJIOBBIX KOMOWHaIMi 3amu(@poBaHHOrO TEKCTa C KOJOBBIMH KOMOWHAIIUSIMHU

MICEBIOCITYYalHOM MOCIIEI0BATEIBHOCTH.

UAEAJT
0101 0010 0100 0001 0011
1100 0111 0010 0000 1111

1001 0101 0110 0001 1100.



B nmamHom merone mmgpoBaHHA KOJOBbIE KOMOHMHALIMU TCEBIOCTYYalHON
ITOCJIEJOBATCILHOCTH oOpazyroTcs u3 TaK Ha3bIBaEMOM KJTIOUEBOM
MOCJIEIOBATeILHOCTH,  TJIe  MepBas  KOJOBas  KOMOWHANMS  KJIIOYEBOM
MOCJEA0BaTEILHOCTH Ha3biBaeTcs kitouoM (0101).

IIceBnociyuaiinas 1MOCIEIOBATEIBHOCTh JBOMYHBIX KOJOBBIX KOMOHWHAIIMM
dbopMupyeTCsS W3 KIIOYEBOTO IMOTOKA MyTEM TOCIEIOBATEIBHOTO (OPMUPOBAHUS
TPYIII ¢ I00aBJIEHUEM HYJIA B CTapIlIeM JBOMYHOM pa3psiie KaXKI0u TPyIIIbL.

[Ipenmnonoxum, katoueBoit motok umeeT Bua 1010011,
Torma mceBmociayuyaiiHble KOJOBBIE KOMOWHAIIUW, TOJMydaeMble W3
KJIFOYEBOTO TTOTOKA, IPUMYT BH/I

1010011—0101; 1010011—0010; 1010011—0100; 1010011—0001;

1010011—0011; 1010011—0111; 1010011—0110.

[Tocne renepanuu kogooit komouHanu 0110 mocnenoBaTenbHOCTh KOAOBBIX
KOMOMHauuid mnoBTopsieTcs. Yem JUIMHHEE KIIOYEBOW MOTOK, TeM OoJblias
KPUIITOCTOMKOCTH IIM(POBAHUS.

2.Ilopsinok padoThI
1) 3ammppoBaTh TEKCT.
BapwuanTsl 3a1aHuii npecTapieHsl B Tadimie 9.

Tabmuma 9 - BapuanTtel 3amanuii

No BapuanTa Tekct
1 Meron
2 Opeon
3 Apean
4 ITecok
5 Hocuk
6 Jlepka
7 Hanor
8 [Tunka
9 [Tymka

10 Komka

4. KoHTpOJIbHbIE BONPOCHI



1) [daiite onpeneneHne KPUIITOCTOUKOCTH?

2) Kak yBenMuuTh KpUNTOCTOWKOCTD MIHU(POBAHUS METOJO0M raMMHUPOBAHHUS?



IpakTnueckasi padora NelO
Pacuer HageKHOCTH COeIMHEHHS 3y04aTOro KoJieca v CILIOIIHOIO
BaJIa N0 KPUTEPHUIO MPOYHOCTH OXBATHIBAIOIIEH 1eTAJIN.
Hean padorbr: OCBOEHNE METOJIUKYU pacyeTa HaJEHKHOCTHU AIIEMEHTOB MEXaTPOHHBIX
MO/TyJIEH.

3Hanus (akTyanu3anus):

- IOKAa3aTeNN HaJEKHOCTH;

- Ha3HAYEHHE 3JIEMEHTOB CUCTEM aBTOMATU3ALIMH U 3JIEMEHTOB MEXATPOHHBIX
YCTPOMCTB U CUCTEM;
Ymenus:

- pacCcUMTHIBATh HAJC)KHOCTh CUCTEM YIIPABICHUS M OTJICIbHBIX MOAYJIEH 1
MOJCUCTEM MEXATPOHHBIX YCTPONCTB U CUCTEM.

1. TeopeTruyeckoe 000CHOBaHHE

1) B coenuHeHWH JBYX JAETalCH, BXOIANIMX OJHA B JPYIyI0, Pa3idudaroT
OXBATHIBAIOIIYID M OXBAThIBAEMYIO MOBEPXHOCTH. J[JI1 rIagkuX HHJIMHIPUYECKHUX
COEIMHEHMI OXBAThIBAIOIIAsl TOBEPXHOCTh HA3bIBAETCS «OTBEPCTUEM», OXBATHIBAEMAs
Ha3bIBAETCS «BATIOM.

Pa3HoCTh MeXIy OXBaTBHIBAIOUIUM M OXBAaThIBAEMBIM pa3MepamMH OIpeAeIsieT
XapaKkTep COEAMHEHMS] WM TOCAIKY, T.€. OOJBIIYIO WM MEHBIIYI0 CBOOOAY HX
OTHOCHUTEIBHOTO MEPEMEILICHHS WIIH IIPOYHOCTh UX HEMOABUKHOTO COCTUHEHHSI.

Kornma oxBaTeiBatouuii pazmep 10 cOOpku 00JbIlIe OXBaThIBaroero. PasHoctsb
MEK]ly HUMH Ha3blBaeTcsl HaTsIroM. HaTsr xapakTtepusyeT NpoYHOCTh HEMOABUKHOTO
COEIMHEHHSI.

2) AKXTyaJlbHOCTh pacyeTa COCAMHECHHWH C HATATOM BBI3BIBACTCS OOJIBIINM
paccesiHieM, BbI3BaHHBIM KO3(DUITMEHTOM TPEHUS, 3aBUCSAIIIUM OT MHOTHX (PaKTOPOB:
COCTOSIHUEM  COMPATA€MbIX TOBEPXHOCTEH; OKCHIHBIX IUICHOK; CIy4ailHOTO
NoMaJiaHusl Maclia; BHEIIHUX HArpy3o0K.

2. 3ananne: Pemure 3agauy

CoenuHeHre 3y04aTroro Kojeca CO CIUIONIHBIM BaJloM AuaMeTpoMm O, MM,

COOTBETCTBYET 3alaHHOM nocaake. CoeMHEHNE HArPYKEHO BPAIIAIOIIMM MOMEHTOM



T, H-M, 3aaHHBIM CITy4YalHOM HOPMAJIbHOW PACIIPEIEIEHHON BEIMYUHON CO CPETHUM
sHayenueM 7 , H-Mm, u kodpduuuentoM Bapuaruu vr. OIpPeNeauTh BEPOSTHOCTH
0e30TKa3HOW pabOThl COEIMHEHUS IO KPUTEPHUIO MPOYHOCTH OXBaThIBaeMOU (Bajia) U
OXBAaTBIBAIOMICH JeTald (CTYMHUIBI KOJIeca), €CJIM U3BECTHO, YTO AUAMETP CTYMHIIbI
3yOuaToro kojieca D, MM; AyTMHA ITOCAIOYHOM MMOBEPXHOCTH |, MM; MOIYJIb YIIPYTOCTH
maTepuana (cranb) geraneit E = 2,1 -10° MIla; cpennee 3na4eHue u Ko3)QUIHMEHT
Bapuanuy Ko>(p(QULUEHTa TPEHUSI COOTBETCTBEHHO PABHEI f U vf ; KO>((HIMEHT,
YUUTHIBAIOIINM YMEHBIIEHUE CO BpEMEHEM KOHTakTa, paBeH K = 1,5; cpennee
3HAUCHUE Tpejesia TeKYyYeCTH MaTepualia OXBaThIBarolleh aetanu op = 589 Mlla,
koaurment Bapuaruu v; = 0,06. Micxomubie qaHHBIC IJIs pacdyeTa MPEICTaBICHEI B
tabmuie 10.

Ta6muma 10 - Micxonuble 1aHHbIE 711 pacueTa HaJIe)KHOCTH COSIMHEHUS C HATATOM

Ne Bapuanra d, I, Mm T Hu Or f o IMocanka
MM D, MM '
1 48,0 85,0 60,0 13000 | 0,19 | 0,13 | 0,10 H8/x8
2 40,0 76,0 60.0 19500 | 0.18 | 0,12 | 0,08 H6/p5
3 54.0 80.0 52.0 11500 [ 0.15 | 0.14 | 0.90 Ho6/r5
4 60.0 76.0 72,0 72400 | 0412 | 0,15 | 0,10 H6/s5
5 46.0 92.0 65.0 20000 | 01010312 | 011 H7/06
6 52.0 86.0 78.0 54000 | 0151012 | 012 H7/r6
7 64.0 78,0 80.0 60500 | 0,13 | 0,16 | 0.14 H7/s6
8 56.0 86.0 85.0 42400 | 014 1048 | 015 H7/t6
9 42.0 90.0 50.0 13800 [ 0.18 | 013 | 0.09 H7/s7
10 58.0 110,0 90,0 89000 | 0,09 | 0,13 | 0,08 H7u7
11 70.0 150.0] 105.0 90000 | 0151012 | 0.16 HS8/s7
12 72,0 146,0| 1150 6080.0 | 0412 | 0.19 | 0.18 H8/u8
13 66.0 108.0] 126.0 8000.0 | 0.14 | 012 | 0.09 H8/x8
14 84.0 160.0| 1480 73600 | 011 1018|010 HR/z8
15 80.0 1600 1230 88200 | 0,12 | 0,16 | 0.10 H8/x8
16 70.0 200.0] 168.0 64000 | 016 | 012 | 0.12 H6/n5
17 36.0 72,0 42,0 24500 | 0,18 | 0,14 | 043 Ho6/r5
18 48.0 90.0 54.0 19600 [ 019 | 015 ] 0.16 H6/s5
19 82,0 1200 92,0 100000 | 0,16 | 0,20 | 0,12 H7/v6
20 80.0 136.0] 68.0 964.00 | 0.14 | 015 ] 0.10 H7/r6
21 76.0 1300 700 9800.0 | 0.17 | 016 | 010 H7/s6
22 42,0 1000] 55,0 24000 | 0,8 | 0,18 | 0.09 H7/t6
23 38.0 94.0 40,0 15600 | 0.19 | 0,12 | 0.10 H7/s7
24 34.0 80.0 40.0 12400 [ 016 [ 012 | 011 H7/u7
25 489 96.0 55.0 11600 | 0.18 | 0.12 | 0.09 H8/s7
26 58.0 116.0 84,0 22900 | 0,19 | 016 | 010 H8/u8
27 62.0 1200] 420 40400 | 0.18 | 0.12 | 0.08 H&/x8
28 72,0 1200] 92,0 85800 | 0,10 | 0,14 | 0,90 H8/z8
29 68.0 120.0] 102.0 6840.0 | 012 | 015 | 0.10 Ho6/rS
30 54.0 106.0] 64.0 28700 [0.12 [ 045 | 011 H6/s5




3. llopsaxok pacuera

1) Cpenne e 3HaueHue HaTsra N (MKM) paBHO Pa3HOCTH CPEIHHUX 3HAYCHUIA

OTKJIOHCHMH Baja € U OTBCPCTHA E , KOTOPBIC B CUCTCMC OTBCPCTHUA MOKHO

BBIPA3UTh Yepe3 TaONUYHbIC 3HAYEHUS IOIYCKOB TUaMETPOB Basia te, oTBepCTHS g

o tabnuie 11 ¥ HIKHEe OTKJIOHEHHE AMaMeTpa Bajia el 1o Tabwie 12.

Tabmuma 11 -omycku pazmepos 10 500 mm (o T'OCT 25346-89 u TOCT 25348-82)

KBamureTs!
E——— I |1 2 3 | 4| 5 | 6| 7 8 9 10 11 12 | 13 14 15 16 17
pa3Mepbl, MM Jomycku
MKM MM
Tl03 03/05[08[12] 2] 3 4|6 | 10214 25| 40]|60]012(014[025[/04]06] 1
CB.3 106 o406 1|15 25] 4 5|8 [ 12| 18] 30| 48[ 75]0,14]018] 0,3 [0,48[0,75[ 1,2
Cg. 6 10 10 o406 1|15 25] 4 6|9 [15]| 22| 3| 58|90 |015]072|036|058]| 04 | 15
Ce. 10 10 18 05]08 12| 2 3|5 81118 | 27| 43| 70 0| 0,18{027]043] 07| 11] 18
Cg. 18 10 30 06| 1 [15|25] 4] 6 913|213 52| 84 [130]0,21{033]052[084[ 1,3 [ 21
Cg. 30 z10 50 06| 1 [15|25] 4|7 | 11|16 | 25| 39| 62]100([160] 0,25(0,39]062]1,00( 1,6 [ 2,5
Cg. 50 y10 80 0812 2| 3 5| 8 | 13[19] 30 | 46 | 74 |120{190| 03 |046]|074] 12| 19 30
Cs. 80 mo 120
1 |15[25] 4 6 | 10 | 15| 22 | 35 | 54 | 87| 140 [220] 0,35 |054|087| 14 | 22 | 35
Ce. 12010180 | 12] 2 [35]| 5 8 |12 | 18| 25 [ 40 | 63 | 100 | 160 [250| 0,4 |[063]1,00] 1.6 | 25 [ 4,0
Cg. 180 10 250 2 | 3|45 7 |10 14| 20] 29| 46 | 72 [115[ 185|290 0,46 [0,72|1,15[1,85| 2,9 | 4,6
CB.250m0315 | 25| 4 | 6 | 8 [ 12|16 | 23| 32| 52 | 81 | 130|210 [320] 0,52 {081] 13|21 32| 52
Cg. 315 10 400 3| 5| 7] 9 |13[18|25]36 (57|89 [140(230][360(057[089[14]23]|36]5,7
Cg. 400 10 500 4| 6| 8 |10[15]20] 27|40 63| 97 | 155|250 [400{ 0,63 {0,97]1,55] 25 | 4,0 [ 63




Ta6jmua 12 - Hpe]leJ'ILHI)IG OTKJIOHCHUA BaAJIOB B ITIOCAaJKaX C HATATOM, MKM (CI/ICTeMa

OTBEPCTHUSA)
KBanureTst
4 ] 5 | 6 | 7 8
HomunanbHbie TloJ1s 10Ty CKOB

PasepH nda o5 [ o5 |6 6 % | % s7 | w7 | s k8 | 8
Or1lmo3 +7 +10 | +14 +18 | +12 +16 | +20 - +24 +28 +32 +34 +40
+4 +6 +10 +14 | +6 +10 | +14 +14 +18 +18 +20 +26

CB.3 106 +12 + 17 +20+ | +24+ | +20 +23 +27 - +31 +35 +41 +46 +53
+8 + 12 15 19 | +12 +15 +19 +19 +23 +23 +28 +35

Cs. 61010 +14 | +21 +25 +29 | +24 +28 | +32 - +38 +43 +50 +56 +64
+10 [ +15 +19 +23 | +15 + 19 +23 +23 +28 +28 +34 +42

Cs. 10 1o 14 +34 +39 - +46 +51 +60 +67 +77
+17+ | +26+ | +31 +36 | +29 +23 +28 +28 +33 +33 +40 +50

Cs. 14 10 18 12 18 +23 +28 | +18 +34 +39 - +46 +51 +60 +72 +87
+23 +28 +28 +33 +33 +45 +60
Cs. 18 10 24 +41 +48 - +56 +62 +74 +87 + 106
+21+ | +31 +37 +44 | +35 +28 +35 +36 +41 +41 +54 +73
Cs. 24 0 30 15 +22 +28 +35 | +22 +41 +48 +54 +56 +69 +81 +97 +121
+28 | +35 +41 +36 +48 +48 +64 +88
Cb. 30 110 40 +50 +59 +64 +68 +85 +99 +119 | +151
+24 +37 +45 +54 | +42 +34 +43 +48 +43 +60 +60 +80 +112
Cb. 40 10 50 +17 +26 +34 +43 | +26 +50 +59 +70 +68 +95 | +109 +136 | +175
: +34 +43 +54 +43 +70 +70 +97 +136
+54 +66 +60 +72 +85 +83 +117 +133 +168 | +218
Cs. 50 20 65 28 |5y +53 | o1 w41 | +53 | +66 | +53 | +87 | +87 | +122 | +172
" +56 +72 +62 +78 +94 +89 +132 | +148 | +192 [ +256
Cs. 65 20 80 20" 14382 s +59 | %2 w43 | +59 | +75 | 450 |+102| +102 | +146 | +210
Cb. 80 210 100 +33 +52 +66 +86 [.+59 +73 +93 +113 | +106 | +159 | +173 +232 +312
+23 +37 +51 +71 |+37 +51 +71 +91 +71 + 124 +124 +178 +258
Cs. 100 10 120 +69 +94 +76 [ +101 +126 | +114 +179 | +198 +264 +364
+54 +79 +54 | +79 +104 | +79 + 144 +144 +210 +310
Ca. 120 10 140 +81 +110 +88 | +117 +147 +132 +210 +233 +311 | +428
+63 +92 +63 | +92 +122 +92 +170 | + 170 +248 | +365
Ca. 140 10 160 +39 +61 [F83 +118| +68 +90( +125 | +159 [ +140 +230 +253 +343 | +478
+27 +43 |+65 +100| +43 +65| +100 | +134 | +100 | +190 +190 +280 | +415
Cs. 160 10 180 +86 +126 +93( +133 | +171 | +148 | +250 +273 +373 | +528
i +68 +108 +68| +108 | +146 | +108 | +210 +210 +310 | +465
Ca. 180 10 200 +45 +70 +97 +142| +79 +106( +151 | +195 [ +168 | +282 +308 +422 | +592
+31 +50 +77 +122| +50 +77| +122 | +166 +122 +236 +236 +350 | +520

Cs. 200 10 225 +100 | +150+ +109 [ +159 [+209 +|+176 [+304 [+330 [+457 [+647

+80 130 +80 | + 130 (180 +130 +258 | +258 +385 | +575

+104 + 160 + 113 +169 |+225 +|+186 |+330 | +356 +497 | +712

Cs. 225 20 250 +84 | +140 +84 | +140 [196 +140  |+284 | +284 |+425 |+640

CB. 250 110 280 +50 +79 +117 +181 | +88 +126 | +190 |+250 +210 +367 | +396 +556 [ +791

+34 +56 +94 +158 | +56 +94 | +158 [+218 +158 +315 [ +315 +475 | +710

Cp. 280 10 315 +121 +193 +130 | +202 |+272 +222 +402 | +431 +606 | +871

+98 +170 +98 | + 170 |+240 +170 +350 | +350 +525 | +790

CB. 315 10 355 +55 +87 +133 +215 | +98 +144 | +226 |+304 +247 + (+447 | +479 +679 | +989

+37 +62 +108 +190 | +62 +108 [ +190 |+268 190 +390 | +390 +590 | +900

CB. 355 510 400 + 139 +233 +150 | +244 [+330 +265 +492 | +524 +749 |+1089
+114| +208 +114 [ +208 |+294 +208  |4+435 | +435 | +660 |+1000

CB. 400 10 450 +60 +95 +153 +259 (108 +166 | +272 |+370 +295 +553 | +587 +837 |+1197
+40 +68 + 126 +232 | +68 +126 | +232 [+330 +232 +490 | +490 +740 |+1100

CB. 450 510 500 +159 | +279 +172 [ +292 [+400 +315 +603 +637 +917 |+1347
+132 | +252 +132 [ +252 [+360 +252 +540 +540 +820 |+1250

N=e—E=ei+05(t —t).

CpenHee KBaJipaTUYHOE OTKJIOHEHUE Sy HATATA

1
Sy =5 t2 +1t7



S
KosdduruenT Bapuanuu vy HaTsAra oy = —

HpH HU3TrOTOBJICHHUH Bajld 1 OTBCPCTHA 110 OAMHAKOBBIM KBAJIUTCTAM TOYHOCTHU

te=te=t, N=eio, =£,t=o,236l_
el el

2) ITonpaBka Ha OOMATHE MUKPOHEPOBHOCTEH paBHA CYMME BBICOT
MHUKPOHEPOBHOCTEH MOCAI0YHBIX MIOBEpXHOCTEH Rz M Rz (MkM) (o Tabmimie 13):

u=12(Ra+Ry)

3) Paccumraiite 0e3pa3MepHblil KO3 OUIIUEHT, OIIPEaASISIONINA COOTHOIIEHNE

r€OMETPUYECKUX Pa3MEPOB (IMaMeTpa) Bajia U 3y04aToro Kojeca

riae d- quameTp Bania, Mu;
D- nuametp 3yOuaToro xoiyieca, MM.
4) OnpeneauTe cpeHee 3HAYCHHUE JaBICHUS Ha TI0CAJ0YHOM MTOBEPXHOCTH
JUTSL COSTMHEHUSI CTUIOIITHOTO Bajia CO CTYNHIICH ¢ HAapyXHBIM auameTrpoM D, MM, u3

Marepuana ¢ OAMHAKOBbIM MojtyseM ynpyroctu E, Mlla, u oquHakoBbIM

KO3 GULIMEHTOM MOTEPEUHOTO CHKATHSI:

i (N-u)E-10°

dL+y)

5) Paccunraiite K03 GHUIIMCHT BapUaIliK JaBJICHHUS Ha TOCAI0YHON MOBEPXHOCTH
1

@

6) Onpenenure cpeaHee 3HAUCHUE TIPEACIHLHOTO 110 IPOYHOCTH CLICTUICHHS

L, = Uy

MOMEHTA Tim =0,5-10 2d 2I_p?% ,

riae | — mmHa mocaoYHOM MOBEPXHOCTH , MM;

f - cpenHee 3HaYeHNE KOYP(ULMEHTA TPEHUS;



K — xoadduiirienT, yauThIBalONINN YMEHbIIIEHUE JABJIEHUSI KOHTAKTa CO

BPCMCHCM.

CLCIICHUS MOMCHTA v,

7) Onpenenure kK03 OUIMEHT BapUAIMH MPEACITHHOTO 110 TPOYHOCTH

2 2
\Up T U

Tabmuua 13 - [ToBepXHOCTH OTBEPCTHI U BaJOB B CHCTEME OTBEPCTHS U BaJla

Knace | nans Pazsepia, vm
(knanu- noneif 20nyc-| o471 | ca3 | cn6 | cn.10 | cn 18 | en 30 | en. 50 fen 20 - 1201 cn. 180 cn. 260 fcs. 360| ca. 500 | ca. 630
Ter) Kos 203 | 20 6 |20 10| 2018 | 2030 | 2050 [ 2080 | 120 180{ 20 260 | 10 360 |30 500| 20 630 | 20 1000
MapameTpn wepoxosaTocTell NOBEPXHOCTEN, MEM
Oracp - - -
P H; Ra= Roml R,=25 R,=20 R, =40
0 |=0,63 23 R=23 I R=20 =
R6, 56 R,=25 R, =40
2 nb
67 k6 R,=25 R,=20
©=7 1 Baa |56 R,=0,63 R,= 1,25
[ Rg=20
gb R,=25 -
7] R=063 | Ry= 125 Re=40 -
€7 Ra= 1,25 | Ra= 2.5 | R:= 20
e L0 | M8 Ro= 1225 R,=2,5 R=20 R.=40
I8 peper|
Bia [¢7, u8| S Ry=1,25 R,=2,5 Re=20 Re= 40
{}'- m‘ R‘- - - - -
lecperu| H9 |=1,25 Re=2,5 | R;=20 R,=40 R,=80
€ ufl - =20 R:= 20 R:=40| R=80
a8, u¥ - - - -
3 o - R,=20 R,=20 R,=40| R,=80
(8-9 | gaa hs,.so-_“;;j Re=2,5 Ry=40
R,=20
[, &9 _ ‘ R, =80
o8 R,=25
29 =25 L E =20 1 E =20
- Or | A8, | R~ - - - -
9 | =125 R,=25 R.=20 R,=40 R,=80
€ uf = Ra=20 R.=20 R:=40| R=80
3 15;;5 _ R.=20 R.=20 R,=40| R,=80
=9 | Bax |48, 49 R Re=2,5 R.=20 R.= 40 R.=80
9, &9 -
o8 Rs=2,5
H R,=25 ] R.=20 ] R:=20

8) PaccumraiiTe KO3 PHUIIMCHT 3amaca MPOYHOCTH M0 CPESIHUM 3HAYCHHUSIM

nc:

lim

T

9) PaccuuraiiTe KBAaHTUIIL HOPMHUPOBAHHOTO HOPMAJIBLHOTO PaCIpeeIICHHSI

u

b =

ne -1

—2
\NevZ +v?



10) Ompenenenue 1o TaONMIe NPUIOKEHHS [ BEpOSTHOCTH O€30TKa3HOU
paboTel P. MO KPUTEPHUIO TPOYHOCTH CICIJICHUS B 3aBUCHMOCTH OT KBaHTHIIH
HOPMHPOBAHHOTO HOPMAJILHOTO PacTIpe/ICIICHHUS.

11) PaccuuTaiitTe cpeiHee 3HaUCHUE SKBUBAJICHTHOTO HATIPSDKEHHUS Y

HOC&I[O‘-IHOﬁ IMOBCPXHOCTH CTYIHUIIBI KOJICCA

12) KoadunmeHt Bapraninu SKBUBAJICHTHOTO HAIIPSDKEHHSI Y TIOCAIOYHOM
OBEPXHOCTHU CTYIHIIBI KOJIeca paBeH K03(p(PpUIIMEHTY Bapualluy 1aBJICHUS Ha

MOCAI0YHON MOBEPXHOCTH D3 = Up .

13) Onpenenure KOAPPHUIUEHT 3armaca MPOYHOCTH 110 CPETHUM HATNIPSHKCHUSIM

14) PaccuunTaiiTe KBaHTHJIb HOPMHPOBAHHOTO HOPMAJILHOTO PACIIPEICICHHUS
ny -1
P —2
nyo? +0v3
15) Onpenenure BEepOSITHOCTh 0€30TKa3HOW pabOTHI P, coeTuHEHUS 3y0YaToro

KOJIECa CO CIIOIIHBIM BaJIOM IIO KPUTCPHUTIO ITPOYHOCTHU OXB&TBIB&IOH.[@IZ ACTalIu B

3aBUCUMOCTH OT KBAHTHJII HOPMHUPOBAHHOI'O HOPMAJIBHOI'O PpACIIpCACICHUA Up 10

Tabaune npuioxeHus I,

4. KoHTpOJIbHBbIE BONIPOCHI

1) [aiite onpeaeieHne COSAUHEHHSI C HATSTOM.
2) Ilepeunciute BHENIHKUE (HAKTOPBI, BIUSIONINE HA COCAMHEHUE C HATSTOM.

3) [IpuBeauTEe MPUMEPHI COSTUHCHHUM C HATSATOM.



IpakTnuyeckasi padora Nell
Pacuer BeposiTHOCTH 0€30TKAa3HOI padoThl CBAPHOIO HIBA
Hean paboTei: OcBOCHHE METOAMKU PACUETa BEPOSATHOCTH O€30TKa3HOM padOThI
CBapHOIO I1IBa.
3Hanus (akTyanu3anus):
- IOKA3aTEeNH HAJIEKHOCTH;
- Ha3HAYEHUE JIEMEHTOB CUCTEM aBTOMATH3allMU U 3JIEMEHTOB MEXATPOHHBIX
YCTPOWCTB U CUCTEM;
Ymenus:
- PacCUMTHIBATH HAJIEKHOCTH CUCTEM YIIPABJICHUS U OTJAEIbHBIX MOAYJIEH U
MOJICHCTEM MEXATPOHHBIX YCTPOMCTB U CHCTEM.
1. TeopeTrnyeckoe 060CHOBaHHUE
1) B psine MammH U anmapatoB HaJACKHOCTh KOHCTPYKIMHA B 3HAYUTEIHLHON
CTENIEHU OINPEIENSIETCS COMPOTUBICHUEM YCTAIOCTH CBAPHBIX COECTMHEHUN.

IIpenen BBIHOCIMBOCTU CBAapHBIX COECIMHEHHH MMEET 3HAYMTEIBHOE PACCESHUE.
UtoObl OLEHUTh €ro KO3(pPUUUEHT BapHallH, MPOAHAIM3UPOBAHBI PE3YJIbTATHI
ycTanocTHbIX HcnbiTaHuil.  Koadduumentsl Bapuanuu mnpenena BBIHOCIUBOCTU
BCJIEJICTBHE pa30poca KayecTBa CBAPHOTO IIBA TpeJCTaBlIeHbI B Tabaule 14.

Ta6nuna 14 - Kosdunment Bapuanuu npejiena BBIHOCIUBOCTH

No Bun coennuenust Ves
1 |CtbIKOBOE, CBapKa py4yHas 0,05
2 |CTpIKOBOE, CBapKa MOJyaBTOMATHYECKasl MJIM aBTOMaTHYeCKas 0,03
3 |BraxuecTky 0,06
4 |B TaBp ¢ pa3aenKkoi KpOMOK U TIIyOOKHUM TPOTIIaBIMBaHUEM 0,04
5 |B TaBp 6€3 pa3aenku KpOMOK ¥ IITyOOKOTO MPOILIABIUBAHUS 0,06
6 |C sneMeHTaMHM, HE IepeIAONIMMH Harpy3Ku 0,03
/ |banku IBYTaBpOBBIC 0,05
8 |KopobGuartbie 6anku 0,09

2) Ha ycranocTHy0 MPOYHOCTH CBapHOTO COEIWHEHUSI 3HAUUTEIHHOE BIMSHUE
OKa3blBae€T KayecTBO IOJATrOTOBKM JeTajiell moJ cBapky (pa3Opoc yria pasienku

KPOMOK, p8,36p00 3a30pa MCXKAY KPOMKaMH, CTCIICHb HCCOBIIAACHHA CTBIKYCMbLIX



MOBEPXHOCTEH, 3arpsi3HEHUs] KPOMOK), HAJIMYUE MOBEPXHOCTHBIX Je(PEeKTOB IIBa
(mozpe3oB, KpaTtepoB, MPUKOTOB), HEOJTHOPOJHOCTh IIBA (HAJIUYME TOpP, MUIAKOBBIX
BKJIIOUEHHM, HECTIIIABJICHU, HETIPOBAPOB, TPEIIUH ).
JIns  ynpomieHuss pacdeTa MPEANojoKHM, 4YTO CBapHOM IIOB BBIIOJHEH
Ka4eCTBEHHO:
- TPY KOHTPOJIE MOATOTOBUTEIBLHBIX ONEpPAIIHil;
- IPA KOHTPOJIE PEKUMA CBAPKU;
- OpU TOPUMEHEHHHM PA3JIUYHBIX METOJIOB Je(PeKTOCKONuu (paaualuoHHOTO,
yJIBTPa3BYKOBOTO, MATHUTHOTO, KAMUJUISIPHOTO) TTOCJIE CBApKH.
B cinyyasx, eciu KOHTpOJIb HE OO€CleyYeH, HEOJHOPOJHOCTh IIIBA MOXKET
CYIIECTBEHHO MOHU3UTH MOKA3aTeNN HAJIC)KHOCTU COSTUHECHMUSL.
2.3ananue: Pemure 3a1auy
PaccunTaTh BEpOsITHOCTh 0€30TKa3HOM pabOThl CBAPHOIO IIBA 33JaHHBIMU
KOH(UTYypalrell U XapakTepUCTUKaAMU, €CITU CpeHEee 3HAUCHHUE ACHCTBYIOINX
HaNPSDKEHHIT COCTaBIsIeT o ., MITa; cpeiHee 3HaUeHNE MpeIea BHIHOCTHBOCTH
TJIaJKOTO 00pasiia o1, MITa; pAacCYEeTHOE CEUYEHUE OCHOBHOI'O METAJLIA,
PacCIOJI0KEHHOTO BJIaJI OT CBAPHOTO 11Ba; KO3 (UIIMEHT BapUallKU HArPy3KU
v,= 0,1. icxoaubie naHHbIE IJIs1 pacyeTa MpeACTaBICHbI B IPUIoxKeHuu /1.
3.Ilopsinok pacuyera.

1) Omnpenenute cpeHee 3HaUEHUE Mpeena BeiHocanBoctr (MIla),

g'—ld = —Gllfaﬂ?/ ’

(o2

Tie o - cpelHee 3HaueHHe Ipe/ena BRIHOCIMBOCTH IIaaKoro odpasia, MIla;
€ - KodhGUIMEeHT BIUSHIS a0COMIOTHBIX Pa3MEPOB;
B - k03 dULKEHT, yUUTHIBAIOIINUNA yIPOUHEHUE, B > 1;
Y - KO3(pUIUEHT, yUUTHIBAIOUINI COCTOSIHUE TOBEPXHOCTH, ¥ < | ;
Ks - abdexkTrBHBIH KOIPDHUIIMEHT KOHIIEHTPAIIMH HATIPSKCHHMS,

OHpCI[GJIﬁICMBIfI I10 Ta6HI/IH€ 15, B 3aBUCHUMOCTH OT XapPaKTCPUCTHUKH CBApPHOI'O IIBA.



Tabmuma 15 - D dexTuBHBIN KOIDOUITUESHT KOHIICHTPAIIUN HAMIPSIKSHUS

Ne PacueTHOE ceueHrne OCHOBHOTO MeTaIa Ko
1 |Baamu ot cBapHBIX IBOB 1,00
2 |B MecTe nepexona K CTHIKOBOMY HJIM JIOOOBOMY LIBY (MeTal1 00pab0TaH HaXKJauHBIM 1,00

KpyroMm)
3 |B MecTe nepexoa K CTHIKOBOMY WJIM JIOOOBOMY HIBY (MeTai1 00pab0TaH CTpOraHUEM) 1,10
4 |B MecTe nmepexona K CTBIKOBOMY LIBY 0€3 MEXaHUYECKOH 00PaOOTKHU MOCIEAHETO 1,40
5 |6e3 MexaHm4eckoi 00pabOTKH MOCIIETHETO, HO C TUIABHBIM IIEPEX00M MPH PYYHOU CBapKe 2,00
6 | B MecTe nepexona K 1000BOMY LIBY NPU HAIMYHMH BBITYKJIOTO BAIMKa U HEOOIBLIOTO mojapesa | 3,00
7 |B Mecte mepexoaa K mpoA0iabHBIM ((pIIaHTOBBIM) HIBaM Y KOHIIOB TIO CIISAHUX 3.00

[Mpumem B=1;y=1; & = 1.

2)PaccuuTaiite K03((HUIUEHT 3amaca MPOYHOCTH MO CPETHUM HAIPSKCHHUSIM

— O-1
N=—
Oa

1

T€ G, — CpeAHEE 3HAaUYCHHUE JEHUCTBYIOIMNX HanpsbkeHu, Mlla.

3)PaccuuTaiite K03 UIIMeHT Bapranyu mpejiesa BHIHOCITHMBOCTH CBAPHOI

peranmu Uy, = \/ vy + U+ 0, U,

/1€ Vy — KOdhOUIIMEHT Bapualuy Mpezeia BHIHOCIMBOCTU JETAIHN OJTHOM IJIaBKU 0e3
CBapHOTO 11Ba, vy = 0,04...0,06 (uem meHblIe HanOOoJIee HAMIPSHKEHHBI 00bEM, TEM
00JIbIlIEe BEJIMYHHA Vy);

Uy — KOOGOUIIMEHT BapUaluy CPEAHETo Mpe/ieia BBIHOCIUBOCTH 0 TIJIaBKaM,

V= 0,06...0,08;

Vpos - KOD(DPUITMEHT BapHaIy CPEIHETO Mpejiesia BHIHOCIUBOCTH B
3aBUCUMOCTH OT COCTOSIHHSI TIOBEPXHOCTEH CBApMBACMBIX JCTAJICH: €CITH OKaJTMHA
yJaJeHa, KPOMKH JETaJIEN HE MTOBPEXKAECHBI KUCIOPOJHON PE3KOU, TO MPUHUMAIOT
Vnos = 0; B IPOTUBHOM CJTy4ae MPUHUMAOT Vyop = 0,00;

Ve — KOO DHUIMEHT BapHanyy Mpejiena BEIHOCIHMBOCTH B 3aBUCUMOCTH OT

KauyecTBa CBApPHOTO IIBa MPUHUMAIOT 110 Tadnuie 14.



4)PaCCqHTaﬁTC KBAHTHUJIb HOPMHUPOBAHHOT'O HOPMAJIBHOI'O paCIIpCACIICHNA
n-1
R
2 2
\/n U—lé + Unos

5)Onpenenute BepOATHOCTh 0€30TKa3HOW PabOTHI CBAPHOTO MIBa P4

u

B 3aBUCUMOCTH OT 3HAYEHUSI KBAaHTHJIM HOPMHUPOBAHHOTO HOPMAJILHOTO
pacnpeneneHus 1o Tadiuie npuioxxeHus .

4. KOHTpOJIbHBIE BOIIPOCHI

1) [Mepeuncnure (HhakTOPHI, BIUSIONINE HA KAYECTBO CBAPHOTO IIIBA.

2) Kak olieHUTh Ka4eCTBO CBAPHOTO I11Ba?



IpakTnuyeckasi padora Nel2
Pacuer BeposiTHOCTH 0€30TKAa3HOI padoThl 00JITOBOIO COeIUHEHUS
Hean paboTei: OcBOCHHE METOAMKU PACUETa BEPOSATHOCTH O€30TKa3HOM padOThI
OO0JTOBOTO COECTUHEHUS.
3Hanus (akTyanu3anus):

- IOKA3aTEeNH HAJIEKHOCTH;

- Ha3HAYCHHE JIEMEHTOB CUCTEM aBTOMATU3AIIMH U SJIEMEHTOB MEXATPOHHBIX
YCTPOWCTB U CUCTEM;

Ymenus:

- pacCUMTHIBATH HAJC)KHOCTh CUCTEM YIIPABIICHUS U OTIIEIbHBIX MOAYJIEH U
MO/ICHCTEM MEXATPOHHBIX YCTPOMCTB U CUCTEM;

- OIIPENEIATH [M0KA3ATEIN HAIEKHOCTH CUCTEM YIIPABJICHMUS.

1. Teopernueckoe 000CHOBaHUe.

1) Bormpoc 0 HaIe)KHOCTH pe3b0OBBIX COCTMHEHUH BO3HUKACT B OCHOBHOM B
CBSI3U C paccesiHUEM Harpys3okK, Ipejiena BHIHOCIMBOCTH O0JITOB, pa3dpocoM HxX
YAApHOI MPOYHOCTHU MPU HU3KUX TEMIIEpaTypax U ¢ HEAOCTATOUHOM HaJIeKHOCTHIO
MHOTHX NPUMEHSAEMBIX CPEACTB CTONOPEHUSI.

HanexHocTh OOJNTOB pacCUMTHIBAECTCS MO KPUTEPHUIO TPOYHOCTH MPU CTATUYECKUX U
MEPEMEHHBIX Harpy3Kax.

2) Crieruduka pacuera pe3b00BBIX COSIUHEHHH HA HAIEKHOCTh MOYKET OBITh
CBEJICHA K YUETy paccesiHUsl Ha4aJIbHOW 3aTSHKKU M K YTOUHEHHOMY YYETY paccesiHus
KOHIECHTPAIIMU HANPSKEHUI. B pacueTe mpuHrMaeM Cily4aiHbIMUA BEJIUYMHAMU
BHEIIIHIOIO Harpy3Ky, CHIIy HauyaJbHOM 3aTSKKH, PEJIe] BHIHOCIMBOCTU MaTepuala u
s pexTuBHBIN KOADHUIIMEHT KOHLIEHTPALUK HAIIPSIKEHUHN B CBA3U C pa3dpocom
paaunyca BRIKpYTKU pe3b0bl. CHiThbHAs 3aTsKKA MOBBIIACT HAJICKHOCTH pa0OThI
pe3b00BOr0 COETMHEHMS], TAK KaK MPU STOM MOBBIIIAETCS )KECTKOCTh CThIKA U
CYILIECTBEHHO MOHMKAETCS JI0JIsl IEPEMEHHON HArpy3KH, Npuxoasdiencs Ha OoT.

3)Uro0b1 obecreunTh TpeOyeMylO 3aTsOHKKy OOJITOB, CHIIy  3aTSDKKH
KOHTPOJUPYIOT. MeToAbl KOHTPOJSi OCHOBAaHbI Ha 3aMepe: YJIJIMHEHus OoiTa

(IWMHITBKM ), yTJ1a TOBOPOTA FaliKK, KPYTALIEr0 MOMEHTA MPH 3aTsKKe raiku. [1epBbril



METOoJ1 HauboJiee TOYeH, TPETHIl — HanboJiee pacIpOCTPAHEH BCIAEACTBUE MPOCTOTHI
U TPUCIOCOOJICHHOCTU I KPYMHOCEPUHHOro Mpou3BoAcTBa. KOHTpoiib B 3TOM
cllydae TMPOM3BOAAT C TOMOINBIO  KJIIOYa  MPEJCIbHOTO MOMEHTa WU
JUHAMOMETPUYECKOTO KITF0Ya.

Cuuraercs, 4TO TMPU 3aTSHKKE TUHAMOMETPUYECKAM KIFOUOM Pa3OpOC CHITBI
3aTsiKKHU cocTaBisgeT £ (25 ... 30) %, npu 3aTsKKe Ha ONMPEAeICHHBIN yroJl MOBOpOTa
raiku - £ 15 %, npu KOHTpoOJE 3aTHKKU MO JAedopMaliii TapUPOBAHHOW YNPYToM
maiosI - £ 10 %, npu koHTpose yaHeHus: 6onrta — =+ (3 ... 5) %. DTuM 3HaUCHUSIM
paz0poca COOTBETCTBYIOT MPHUOJIMU3UTENIBHO CIeAyIOmue KOdPPUIMEHTH BapUaluu
cuinel 3aTsokku: 0,09; 0,05; 0,04; 0,02.

BeposiTHOCTHBIA pacdyeT pabdOTOCHOCOOHOCTH M HAJIEKHOCTH OOJTOBOIO
coeMHEHUs (PUCYHOK 5) CBOAMTCS K OIIEGHKE BEPOSTHOCTH OE30TKa3HOW padOTHI
COEAMHEHNS, B IPOCTEMIIEM MPEAIIOI0KEHNN PABHON IIPOU3BEICHUIO BEPOSTHOCTEN
0e30TKa3HOW paboThl 1O OCHOBHBIM  KPUTEPHUSM: HEPACKPBITHUIO  CTHIKA,
HECJBUTAEMOCTH CThIKA, TPOYHOCTH OOJITOB U T.J.

2. 3ananue: Pemnre 3agauy
JIBe cTasibHBIE IeTalu CTIHYTHI 00JITOM 3aJaHHOTO Kiiacca mpoyHocTH. CoequHeHue
HATPY>KE€HO pacTArMBarouieil cuioi, mimensomeiica or 0 go F, H, xo>dument
Bapuaiuu vg. OIIEHUTE BEPOSATHOCTh O€30TKAa3HOM PaOOTHI IO OCHOBHBIM KPUTEPUSIM:
HEPACKPBITHSI CTHIKA; CTATHYECKOW MPOYHOCTH; COTPOTUBIICHUIO YCTAJIOCTH OOJITA.
KoHTposb 3aTsKKH OCYIIECTBISETCS TUHAMOMETPUYECKUM KIF0YoM. [IpoyHOCTHBIE
XapaKTEePUCTHKH COCTUHEHUS: KOd((HUIIMEHT BapWaluM TIpeaesia TEKy4eCTH

Marepuana 00JTa vet , KOODPHUITUEHT BapHaIIUN YCUITUS 3ATSKKH Dszam.

N

N
0

PI/ICYHOK 5 - PacueTHas cxema 00JITOBOTO COCIHUHCHUA



HcxomHble TaHHBIC U pacdeTa OOJITOBOTO COCAMHECHHMS IPEICTABIICHbI B
tabmunax 16 u 17.

Tabmauna 16 - Ucxogueie qaHHbIE

Ne papranTa gol/?m E JH )] Vot Vsam Knacc npounoctu
1 M16 19669 | 0,09 0,05 0,09 10,9
2 M33 118696 | 0,08 0,06 0,09 12,9
3 MI1 7225 | 0,10 0,08 0,07 56
4 M4 903 | 0,09 0,06 0,06 58
5 M5 963 | 010 0,05 0,08 6,6
6 M39 157012 | 0,09 0,07 0,05 6,8
7 M64 365381 | 0,12 0,08 0,04 88
8 M45 228377 | 011 0,06 0,09 98
9 M30 78678 | 0,10 0,06 0,07 109
10 M12 11469 | 0,09 0,06 0,03 12,9
11 M10 5408 | 0,08 0,04 0,08 3,6
12 M16 19669 | 0,10 0,05 0,07 46
13 MI8 29361 | 012 0,04 0,04 4,8
14 M20 34682 | 0,10 0,06 0,02 56
15 M45 269900 | 0,10 0,08 0,03 58
16 M14 12169 | 0,14 0,06 0,06 6,6
17 M6 4446 | 0,09 0,06 0,07 6,8
18 M9 5619 | 0,13 0,04 0,09 88
19 M20 28902 | 015 0,07 0,03 98

20 M42 151122 | 0,16 0,06 0,07 10,9
21 M33 77153 | 011 0,08 0,03 12,9
22 M36 154680 | 0,12 0,04 0,08 4,8
23 M39 169090 | 0,10 0,06 0,09 5,6
24 M45 197927 | 0,10 0,04 0,08 58
25 M52 250887 | 0,09 0,06 0,08 6,6
26 M56 234108 | 0,08 0,04 0,05 6,8
27 M16 11831 | 0,14 0,07 0,02 88
28 MI12 13380 | 0,08 0,07 0,04 9,8
29 M20 37160 | 0,09 0,06 0,05 10,9
30 MI8 25690 | 0,11 0,06 0,09 12,9

Tabnunal7 - Bua pe3s00BOTO COeMHEHUS

Ne BapuanTa Tun 6omnra Tun coenvHeHUs
1-10 C napesanHoii pe3pboii |CoenrHeHue cTaHgapTHBIMU
JJIEMEHTaAMH

11-20 C nakaranHo# pe3p0oii |CoennHEHHE THITA CTSHKKH

21-30 C HapezanHoi1 pe3p0Ooii |CoequHeHNE CTaHIaPTHBIMU
SIIEMEHTAMHU




3. lopsinok pacuera

— 0,50, 7d 5
1)Beraucimre cpemHee 3HAYCHHWE CWIIBI  3aTSDKKH Foam = T :
rre dy,- mnametp pe3rObl 1o Tabnuile npuitokeHust M, onpenensemMplii B 3aBUCUMOCTH
oT quamerpa 6onta, dy = di (Mm) ;
ot — mpelned TeKydecTH Marepuana Oonra mo Tabmuie mnpuioxkenus K B
3aBHCHMOCTH OT KJlacca MpOoYHOCTH 00Ta 1 ero nuamerpa, Mlla.

2)PaccuunTaiite k03(h(UIMEHT 3amaca HEPACKPBITUSA CThIKA [0 CPEIHUM

- Esam
Harpy3Kam N =—=——
B B.F(L-7)

rae B — K03 HHUIMEHT, YUYUTHIBAIOIINN BO3MOKHOE OCIa0ICHNE 3aTIHKKU
BCJICICTBUE OOMSTHS CTHIKOB, B = 1,1;
F - cpenHee 3Ha4eHue cuibl, H;

(1-y) — MHOKHTEb, XapaKTEPU3YIOIIHMIA T0JII0 BHEITHEH Harpy3KH Ha CTHIK;

B paboueM Juana3oHe BHEIIHUX HArpy30K MPHU JOCTATOUHBIX CHUJIaX 3aTSKKH

00JITOB JJIs1 CTABHBIX U YyTYHHBIX JIeTaJie MOKHO TipuHATh ¥ = 0,2...0,3.

3)PaccunTaiiTe KBaHTHIb HOPMAJIBHOTO PACIPEACICHHS

n —1

o =7 ~2 5 2
\/nlumm + Uy

TA€ Usgm - KOODPUIIUEHT BapUaIliU YCUIIHS 3aTSKKHU.

4) BeposATHOCTh O€30TKa3HOM PadOTHI P71 ONPECIIUTE MO TaOJIHIIe

npuioxkeHus [T B 3aBUCMMOCTH OT KBaHTUJIM HOPMAJIBHOTO PACTIPECTICHUS Up1 .

5) CpeaHee 3HaYCHHE pacyeTHOro HanpspkeHus, Mlla

& puc = %(1,3EW + 4F)

p



6)KoadurmenT 3anaca MpoYHOCTH IO CPETHAM HATPSHKESHUSM

- Ot

N3 = =
O pac

7) Ionarast, 9TO Vpac = Vsar , KBAHTHIIb HOPMAJIBHOTO PACIIPEAETICHUS] COCTABHUT

n; -1
u

P :_\/_2 2 2
n3001 +U3am

8) BeposTHOCTH O€30TKa3HOM paboThI P3 onpenensiem mo Tadure

IpwIOXKeHus [ B 3aBUCUMOCTH OT KBAHTUJIM HOPMAJIBHOTO PACIIPEAECIICHUS U3 .

9) Cpennee 3Ha4YCHUE Npe/ieiia BEIHOCTUBOCTH OoaTa (MIla)

— &
o =01 B,
Ko

T7ie o1 - cpeHee 3HAYCHHUe Ipeielia BHIHOCIMBOCTH TIagKkoro obpasma, MITa;
B - xoadpurmenT, 11T COeTMHESHUS CTAaHAAPTHBIMU OOJITaMH U raikamu 3 = 1,
JUIs coequHeHni Tuna ctsokku = 1,5 ... 1,6;
Byn - KO3((PUIMEHT TEXHOJOTMYECKOTO YNPOUHEHUs, A1 OOJTOB C HAPE3HOMN
pe3pboit By,= 1,0, 15 601TOB ¢ HaKaTaHHOH pe3b0oil By, =1,2... 1,3;
€5 - KOO(POUITMEHT BIUSHHASA a0COIOTHBIX pa3MepoOB, MpuMeM &; = 1,0; Ko
- cpenHee 3HaueHHE 3>(PQPEeKTUBHOrO Kod(h(UIIMEHTa KOHUEHTPALUU HaNpsHKEHUH,

NPUHMMAIOT B 3aBHCHUMOCTH OT Tpefesia MPOYHOCTH Marepuaia G, Mo Tadiuie
npunoxeHus K.
CpenHee 3HaueHuE Npezesia BBIHOCIMBOCTH TIAAKOT0 00pasia ornpeesiercs
10 MPUOIMKEHHOW SMIIMPUIECKON 3aBUCUMOCTH JIJIS CITy4asi Harpy>KeHUs C

CUMMCTPUYHBIM HUKIIOM. I[J'ISI yrnepoz[HCToﬁ CTaJIX IIPH PACTSXKCHHUU I CXKATHUU

(MITa)



o.=(0,40... 0,46)c, .

10) Cpennee 3HaUCHHE ACHCTBYIOIINX HAIPSHKEHUIA ONPENeInTe 1o hopmyJie

- 4
Ga:7zd2

p

054F + %(Em +057F)|

rae 0,5F — cpejHee 3HaYE€HUE aMILIUTY bl HATPY3KH;

¥ — K03 (UIIMEHT YyBCTBUTEIILHOCTH MaTepuasa K aCHMMETPUH ITUKJIIA, TIPUMEM

v=0,1.

11) KoadummenT 3amaca mpovHOCTH IO CPEITHUM HAPSHKESHUSIM

12) Koa¢urmeHT Bapuanum npejieina BBIHOCIUBOCTH 00T 0.7y BKIFOYAST
KO3 PUIMEHTHI BapUalMK MTpeJieia BBIHOCIMBOCTH JIETAJIM OJTHOM IIIaBKH 0,
CpEIHETr0 Mmpejiena BBIHOCIUBOCTH M0 TJIaBKaM 0y, U 3P(HEKTUBHOTO KO3PPULIEHTA

KOHLEHTPALUK HAMIPSHKEHUM Vg

[ 2 2
U—ld - \/Ud + U}’l/l + Ua .

O dexTuBHBI KOAIPPUIUEHT KOHUEHTPALMH HAMPSKEHUN TPUOIMAKEHHO MOKHO
npuHATh paBHBIM v, = 0,023. Koaddumnument Bapuanuu mnpejena BIHOCIUBOCTH
JIETaJIA OJHOM TIABKU MPHUOIHUKEHHO MOYKHO MIPUHSTH PAaBHBIM 0o = 0,06 ...
0,08; koa(pdunMeHT Bapualuu CpeTHETo Mpejiesia BBIHOCIUBOCTH I10 MJIaBKaM MOYKHO

NpUHATH Vv, = 0,08.

13) KBaHTHIIb HOPMHPOBAHHOTO HOPMAIILHOTO PACIIPeICICHHUS

ns -1

—2
\/ n4u_210 + Uj




14) BeposiTHOCTH O€30TKa3HOM pabOTHI IO KPUTEPHIO COMPOTHUBIICHUS
yCTaNoCTH P4 onipeienuTe mo Tabauile NpuiiokeHus [ B 3aBUCHMOCTH OT KBaHTHIIH
HOPMAaJIBHOTO PACIPEACIICHUS Upy .

15) BeposTHOCTD O€30TKa3HOH PabOThI COETUHEHUS

Ps = P1P3P4

4. KOHTpOJII)HI)Ie BOIIPOCHI

1) Ilepeuuncnure (dakTOphl, BIMSAIOIIMEC HA HAACKHOCTh PE3bOOBBIX
COEJIMHEHUH.
2) Kakoro BiausHHE CHJIBHOM 3aTSDKKHM Ha HAICKHOCTh PE3bOOBOIO

coequHeHnusA"?



IIpakTnueckas padora Nel3
Pacyer HageskHoCTH 3y0UaToil neperaumn
Heab padorbi: OCBOCHHE METOIMKH pacueTa BEPOSATHOCTU Oe30TKa3HOM paboThI
3yOuaroil nepenaun

3Hanus (akTyanu3anus):

- IOKA3aTEeNH HAJIEKHOCTH;

- Ha3HAYEHUE JIEMEHTOB CUCTEM aBTOMATH3allMU U 3JIEMEHTOB MEXATPOHHBIX
YCTPOWCTB U CUCTEM;
Ymenus:

- PacCUMTHIBATH HAJIEKHOCTH CUCTEM YIIPABJICHUS U OTJAEIbHBIX MOAYJIEH U
MO/ICHCTEM MEXATPOHHBIX YCTPOMCTB U CUCTEM;

- OIIPENEIIATH MT0KA3ATEIN HAIEKHOCTH CUCTEM YIIPABJICHMUS.

1.TeopeTnyeckoe 000CHOBaHHUe.

KoncTpykTuBHas cxema 3y0uaToil epeadn mpeacTaBieHa Ha pUCYHKeE 6.

i 2 (1]

Pucynoxk 6 — KoHcTpykTHBHas cxeMa 3y04aToi nepenayu:
1 —3y6uatble Kojeca; 2- BXOAHON U BBIXOJHOM BaJibl; 3- MAHXETHOE YIJIOTHEHUE;

4- MOAIIUITHUKOBBIN y3€e11; 5 —KopIyc; 6- BTYyJIKa.

Pacuer HaJCKHOCTH BY6‘-IaTBIX nepeaad COCToOUT U3 IBYX OTAIIOB:



1) Pacuer Ha conmpoTHBIICHHE KOHTAKTHOH yCTaIOCTH,

BepositHOCTh 6€30TKa3HOM paboThl Py MO KPUTEPUIO COMPOTHBICHUS KOHTAKTHOM
YCTAJIOCTH OMNpEIEsIeTcs KaK BEpPOSITHOCTh TOTO, YTO KOHTAKTHOE HAIMpPSKEHHUE
(pacueTHbIl pa3Mep) on HE NPEBHIIIAECT Mpefesia KOHTAKTHOM BBIHOCIMBOCTU
(MpeaenbHOro 3HAUYEHUS PACUETHOTO MapaMeTpa) GH lim -

2)PacueT conpoTUBIIEHUS YCTAIOCTH IPU U3rHOE. B
KayecTBE pACUETHOrO IMapaMeTpa TMPHUHUMAIOT HaNpsHKEHHE Ha IEePeXOIHOU
MOBEPXHOCTH 3y0a oF, (MIIa).

2.3ananue

Jist  [MWIMHAPUYECKOW —MpsMO3yOoOd  Tepelayd  paccuuTaTh  BEpPOSITHOCTH

6e3oTkazHoN paboTel. CpenHee 3HAaUeHHE KOHTAKTHBIX HampspbkeHuit O x , Mlla;

cpenaue 3HaueHus wactHbIX kod(poummentor K 4 , Kup |, Kuo , Kua
ko3 duieHT Bapuanuu koddpuimenta BHEIIHEH Harpy3Kku V. Koseca BbIOTHEHBI

U3 CTaju, MOJABEPrHyTOl 00pabOTKe, CpelHee 3HaueHHUE Mpejesa BbIHOCIUBOCTU

O mim , MIla; tBepaocTs 3y6a xomeca HB. Kospdument nonroseunoctn KL u

koppektupytomme kodppuuuentel Ki = 1,0. Cpennee 3HaueHue U KO3PULIHUEHT

BapHUaIlMU HANIPSKEHUS U3ru0a B OMacCHOM CEYEHUU 3y0a COOTBETCTBEHHO PaBHbBI O F
, MIla, u v,r.

I/ICXOI[HBIC AAaHHBIC JIJIA pacyCTa NPCACTABJICHBI B ITPUJIOKCHUHA 3.



Tabnuna 18 - McxoHble faHHbIE 715 pacueTa 3y0uaToi nepeaayu.

Ne -

®dopma 00paboTkK 3yObeB KoJieca

papnanta | O | EalK Hp Ko | K e | P2 O im
MIla MIlIa
1 650 | 1,05 1,20 1,27 0,85 |0,11 754 [ToBepxHOCTHOE YyTIPOYHEHHE
2 700 | 1,06 1,27 1,34 0,90 0,10 819 Be3 tepmuueckoit 06paboTku
3 600 | 1,01 1,29 1,36 0,87 10,09 708 [ToBepxHOCTHOE yNIpOYHEHUE
4 570 | 1,02 1,30 1,37 0,81 10,12 678 be3 Tepmuueckoit 00paboOTKH
5 480 | 1,08 1,22 1,29 0,9 0,11 576 be3 Tepmuueckoit 00pabOTKH
6 350 | 1,07 1,18 1,24 0,89 10,10 392 [ToBepxHOCTHOE yNIpOYHEHUE
7 490 | 1,11 1,31 1,38 0,75 |0,10 558 bes Tepmudeckoit 00paboTKU
8 550 | 1,12 1,10 1,16 0,74 (0,09 638 IToBepXHOCTHOE YNIPOYHEHUE
9 610 | 1,08 1,30 1,37 0,91 (0,08 713 bes Tepmuueckoit 00paboTKU
10 540 | 1,03 1,33 1,40 0,96 (0,08 599 IToBepXHOCTHOE YIPOYHEHUE
11 420 | 1,07 1,22 1,29 1,00 10,09 508 Be3 tepmudeckoit 00paboTKH
12 450 | 1,08 1,24 1,31 0,84 10,10 549 [ToBepxHOCTHOE YyIIPOYHEHUE
13 530 | 1,09 1,23 1,30 1,00 10,10 651 [ToBepxHOCTHOE YyIIPOYHEHUE
14 710 | 1,02 1,21 1,28 0,88 0,08 795 Bes tepmudeckoit 00paboTku
15 760 | 1,01 1,14 1,20 1,00 (0,11 858 [ToBepxHOCTHOE YIIPOYHEHUE
16 690 | 1,08 1,21 1,28 0,95 |0,11 786 Be3 tepmudeckoit 00paboTkH
17 750 | 1,04 1,22 1,29 0,95 0,10 862 Be3 tepmudeckoit 00paboTkH
18 530 | 1,03 1,11 1,17 0,98 0,08 614 [ToBepxHOCTHOE YIIPOYHEHUE
19 560 | 1,01 1,13 1,19 0,86 0,09 655 Bes tepmudeckoit 00paboTku
20 610 | 1,00 1,20 1,27 1,00 0,11 719 [ToBepxHOCTHOE YIIPOYHEHHE
21 590 | 1,01 1,31 1,38 0,81 0,10 702 Bes tepmudeckoit 00paboTku
22 600 | 1,00 1,21 1,28 0,75 10,09 720 [ToBepxHOCTHOE YIIPOYHEHUE
23 660 | 1,03 1,14 1,20 0,94 |0,12 798 Bes tepmudeckoit 00paboTku
24 650 | 1,08 1,22 1,29 1,00 (0,11 786 [ToBepxHOCTHOE YIIPOYHEHHE
25 620 | 1,09 1,20 1,26 0,89 0,10 762 [ToBepxHOCTHOE YIIPOYHEHHE
26 650 | 1,03 1,27 1,34 0,74 10,10 747 Bes tepmudeckoit 00paboTku
27 760 | 1,11 1,27 1,34 0,94 0,09 866 [ToBepxHOCTHOE YIIPOYHEHUE
28 720 | 1,12 1,24 1,31 0,91 (0,12 799 Bes Tepmudeckoit 00paboTKH
29 550 | 1,13 1,23 1,30 0,93 (0,11 599 [ToBepxHOCTHOE YIIPOUHEHHE
30 570 | 1.05 1.31 1,38 0,88 (0,10 615 bes Tepmuueckoit 00paboTku

JlomoTHUTENBHBIC JaHHBIC VISl pacueTa MpUBEACHBI B Ta0wmie 19.

Tabnuua 19 - JlononHuTeNnbHBIE TaHHbBIE AJIA pacyeTa 3y0uaToil nepegadu

Ne BapuanTa Twrt 3y0UaThIX Kojiec HB Ee | OF, |VF
MIla
1..5 HopMmanu3oBanHbie 275 1,0 250 0,09
6... 10 VYayunieHHbIe 300 0,8 280 | 0,10




11...15 3y6uaTsie kosieca ¢ 00bemMHoOM 3akankoit TBY | 325 0,9 300 0,11
16... 20 A30THPOBaHHBIE 350 1,0 330 0,12
21 ...25 Hopmami3oBaHHbie 250 1,1 240 0,13
26 ...30 YydiieHHbIe 300 1,2 280 0,09

3.Ilopsinok pacyera
1) Paccuuraiite KOAQPUIHEHTHI BapUAITUK YACTHBIX K0I(DHUITUCHTOB
Harpy3Ku.

Koaddurment Bapuarum ko3 huiinenTa, yuuThIBAIOIIETO pacipeiesieHue Harpy3Ku
no mmpune Berna K #p

1Eiz-1
9 Eis
Koaddurment Bapuarum ko3 huiinenTa, yuuThIBAIOIMIEr0 TMHAMUYECKYIO Harpy3Ky,

BO3HHKAIOMIYIO B 3alICIINIICHUN Kuo

Dy =017f%?L11_
HV

Kosddumment Bapuanuu om, KOIPGUIHMEHTA, YUYUTHIBAIOMIETO paclpeeicHue

Harpy3ku Mexay 3yobamu K He BeiGupaercst mo tabmuue 20.
Ta6numa 20 - 3nauenust k03P PUIIMEHTa BapUalUU Vg, B 3aBUCUMOCTH OT YACTHOTO

ko3 dunmenta Eia
o 1,00... 0,95 0,95...0,90 0,90 ... 085 0,85...0,80 menee 0,80
KHO[

VHa 0,0 0,05 0,08 0,05 0,0

2)PaccuuTaiite k03 duitneHT Bapranuu ko3 HUIIMeHTa HArpy3Ku

_ 2 2 2 2
Vys —\/UA + Uy + Uy +Up,

N

rae va — Koo duuuent Bapuanun kodhpuiMenTa BHEMHEH Harpy3ku E A.
3) Paccunraiite koahduuent Bapuanuu KodpUIHeHTa KOHTAKTHOTO

HaMnpsHKEHUS Vot = 0,5 Vny.



4) Paccunraiite KO3(pGUIMSHT BapraIlii 3y04aToro Koyueca

. 0 2 2
Uyiim = \/(UH lim ) +0,05
0
rae U jim - Koadduiment papuanuu 6a3oBoro odpasa.

5)PaccunTaiite K03(hHUITUEHT 3amaca MPOYHOCTH MO 0a30BBIM HAIIPSHKEHUSIM

- O H lim
nH -
OH

rae O - cpellHee 3HAUCHUE KOHTAKTHBIX HanpsikeHui, Mlla,

O Hlm - CpCOaHCC 3HAYCHUC IIPCACJIa BBIHOCINBOCTH, MlIa.

6) KBaHTHIIE HOPMUPOBAHHOTO HOPMAIILHOTO PACIIPEICIICHUS

U — np —1
P ) 2
NHOY i + Ugny

7)ITo Tabnuie npuaokeHus E B 3aBUCUMOCTH OT BEJTMYHMHBI KBAHTHIIN

HOPMHUPOBAHHOT'O HOPMAJIBHOTO PACIPEIEIECHUS U, ONIPEAECIIUTE
BEPOSITHOCTh 0€30TKA3HOM pabOTHI IO KPUTEPHUIO COMTPOTUBIICHUS KOHTAKTHOM

yCTAIOCTH Py

8)Pacuer Ha CONPOTUBIICHNE YCTAIOCTH MPHU M3THOE.

CpenHee 3HaueHHE MpeIeia BBIHOCIUBOCTH 0a30BOTO 00pa3iia BBHIYHUCISETCS 10
dbopmyie

1
1+1,2802, .

—0
orim = (1,35HB +100)

rae HB - tBepmocTs 3y0a koneca;

0
UE jim - K03 (ULIKUEHT Bapualuy peiesia BEIHOCIUBOCTH 3yObeB 0a30BOT0O

0
obOpasia: /il HOpMaJIM30BaHHBIX U YIIYUIIIEHHBIX 3yOUaThIx Kojiec Ug i, = 0,08 ...



0,10, nyst 3y6uarsix kKojec ¢ o0bemMHoM 3akankoi TBY Ug im = 0,1...0,14, s

A30TUPOBAHHBIX KOJIEC 02 im = 0,1...0,12.

9) 3ybuaroe K0eco MOKHO pacCMaTpPHUBATh KaK MOCIICIOBATEIbHYIO CUCTEMY,
COCTOSIIIYIO U3 M. DIEMEHTOB — 3yObeB. Pa3pyiieHue kosieca (CUCTEMBI)
OTOXICCTBIISIEM C pa3pyIICHHEM HaNMEHEE MPOYHOTO 3y0a - «c1aboro 3BeHay.
Cpennee 3HaueHue u K03 HUIUESHT Bapualliy Mpezieia BHIHOCIUMBOCTH HAUMEHEE
MIPOYHOTO 3y0a MEHBIIIE, YeM aHAIOTHYHBIC XapaKTEPUCTUKH Mpe/iea BEBIHOCIUBOCTH

3}76BGB. 210 YUYUTBIBACTCA BBCACHHUCM B PACUCTHLIC 3aBUCUMOCTHU KOB(b(bI/IHI/IGHTOBl

K; - npu onpenenenuu cpeaHero 3HayeHust O F lim |

0 - Ipu onpenenenuu kodpduuuenta Bapuauyu  UF jin penena BEIHOCIMBOCTH
paccUUTHIBAEMOTO KOJIECa.

3naueHue ko pumentoB K; u o, 115 uncia 3yobeB Z = 20 ... 100 B 3aBUCUMOCTH
OT pa3IMYHbIX 3HAYCHUI 02 im (MeHbIue 3Ha4eHust K; U o; COOTBETCTBYIOT OOJIBIITUM

yuciaaM 3yObeB) onpeenstoTes mo Tadmuuie 21.

Tabnuia 21 - 3nauenus ko3 duirenToB K; u o,

UO 0,08 0,10 0,12 0,14

F lim
K, 0,85...0,8 0,8..0,75 0,77..0,7 0,75...0,65
o, 0,62 ...0,54 0,65...0,57 0,68...0,6 0,7...0,66

CpenHee 3HaYCHHE TIPEIeIia BEBIHOCIUBOCTH PACCUUTHIBAEMOTO 3y0UaToro Kojeca

— —0
(MITa) OFlm = OFlm KZKFLH K,

i=1

rae KeL - k03hQUIMeHT J0JIr0BeYHOCTH;

H Ki - MPOU3BEICHUE KOPPEKTUPYIOMNX KOIP(DUIIUESHTOB, YUUTHIBAIOIIAX
i=1

oTiinyue K03 (HUIMEHTOB KOHLIEHTPAIMHU U IIIEPOXOBATOCTEN MOBEPXHOCTEM

BBIKPYKEK 0a30BOT0 U PACCUYMTHIBAEMOTO KoJieca, MacIuTabHbIN GakTop,



TEXHOJOI'MIO U3roTOBJICHM A, HA3HAYACMbIX Ha OCHOBC HAKOIIJICHHBIX PAaHCC

pe3yabTaToB HccinenoBanuil. Koadduiment Bapuanuu npezena BbIHOCIMBOCTU

= 0 ¥ +014°
paccunThiBaeMoro 3ybuaroro kojieca Upim = V\&,Uk im) Y,

ﬁ _ OF lim
KoaddunmeHT 3amaca mpoYHOCTH 110 CPEIHAM HAMPSHKEHUSIM ' 'F — P
F

KBaHTHIb HOPMUPOBAHHOTO HOPMAJIBHOT'O PACTIPEAECIICHHS

np -1

Uy

= 2 2

\/nFUF im T Uor
[To TaGnuie nmpunoxeHus I' B 3aBUCUMOCTH OT BEJIMYMHBI KBAHTHJIM HOPMUPOBAHHOTO
HOPMAaJIbHOTO PaclpeAesICHus U, ONPEAEIINTE BEPOATHOCTh OE30TKA3HON padOThI 10
KPUTEPHUIO COMPOTUBIICHUS yCTAIOCTH 3y0UaTOro KoJjieca npu usruoe Pr .

10) HazmexxHOCTh 3y0UaThiX Mepeaayd B KOMILICKCE.

BepostHocTh 0€30TKa3HON paboThl P 3y04aToil mepemadu OmpeiensieTcs Kak
IPOU3BECHUE BEPOSITHOCTEH 0€30TKAa3HOM paboThl MO OTACIBHBIM KpuTepusM. Jlis
IMIMPOKOTO Kpyra 3y04aThiX Tepeaad, Y KOTOPBIX HauOoJiee OMacHbl yCTAJIOCTHBIC
paspyuieHusi, BEpOSITHOCTh 0€30TKa3HON pabOTHI paBHA

P = Pr Py,

rae Pe u Py - BEpOSITHOCTU O€30TKa3HOM pabOThI MO KPUTEPHUIO COMTPOTUBIICHUS

YCTAJIOCTH IIPU KOHTAKTC U I/IBFI/I66, COOTBETCTBCHHO.

4. KoHTpOJIbHbIE BONIPOCHI.

1) [lepeuncnute yacTHbIC KOAPPHUIIMEHTH HATPY3KH 3y0UaThIX IIepeay.
2) HazoBurte «cmaboe 38eHO» B 3y04aToM Kosece?

3) 1o kakuM KpUTEPHUSM OIpENEeTCs BEPOSTHOCTh 0€30TKa3HOM paboThI

3y04aThIx mepenad?

Ilepeyenb  y4eOHbIX wu3naHui, VHTepHeT-pecypcoB, HAONOJHUTEIbHOM
JIUTEPaTypbl



OCHOBHBIE HCTOYHHKH:

1.

]_II/IaFHOCTI/IKa N HAJAC)KHOCTb ABTOMATHU3HUPOBAHHBIX CUCTCM! VYyebHoe mocobue
/ MemepsikoBa A.A., ['myxoB [.A. - Bopouex:BI'JITY um. I.®. Mopo3sosa,
2016. - 124 c. - Pexxum nocryma: http://znanium.com/catalog/product/858265

Monnabaesa, M.H. KoHTpoibHO-U3MepUTENbHbIE HPUOOPHI M  OCHOBBI
aBTOMaTukH : yudeb. mocodue / M. H. MongabGaeBa. - MockBa ; Bomnoraa :
Nudpa-Uuxenepus, 2019. - 332 c. - ISBN 978-5-9729-0327-6. - Pexum

noctyna: https://new.znanium.com/catalog/product/1048719

TerepeBkoB, N.B. HagexunocTs cuctem aBromaTu3anuu : yued. nocodue / 1.B.
TerepeBkoB. - MockBa; Bonorga: Undpa-Uuxenepus, 2019. - 356 c. - ISBN
978-5-9729-0308-5. - Pexum JOCTyTIA!
https://new.znanium.com/catalog/product/1048725

[Mumos O. B.Texuuyeckue cpencrBa aBTOMaTU3allMM U YNpaBiIeHUS : yueol.
nocobue / O.B. umos. — M.: UH®PA-M, 2018. — 396 c. + [lon. maTepuarisl
[DnekTponHbIi pecypc; Pexum poctyma http://www.znanium.com]. —
(Briciiee oOpa3zoBanue: bakanaspuar).

Meroauueckue  peKOMEHAAIlMM 1[0  OpraHu3alMd  BHEayAUTOPHOU
camocTtosTenbHol paboTsl o [IM 05 «IIpoBeaenune anannza xapakTepUCTHK U
obecrnieueHue HaJCKHOCTH CUCTEM aBToMaTtu3aluu (ro orpacisim)» MJIK 05.01
«TeopeTndeckue OCHOBBI OOECTICUCHHS HAJC)KHOCTH CUCTEM aBTOMATH3allMU U
MOAYJIEd MEXaTPOHHBIX CHCTEM» I CTYNEHTOB cneuuanbHoctH 15.02.07
ABTOMaTH3aIMs TEXHOJOTUYECKHUX MPOIIECCOB U MPOU3BOACTB (IO OTPACISIM)
(6azoBas moaroroBka) [Tekcr] / coct. B.B. JIsikoBa; FOYpI'TK. - UensOunck:
PUO, 2019. - 75¢.: cxemsl, Tadm1.

Meronuueckue  peKOMEHJAUMM [0  OPraHu3alyMh  BHEAyJUTOPHOU
camocTosTenbHol pabotsl o [IM 05 "lIpoBeneHnne aHaim3a XapakTEPUCTHK U
oOecreueHre HaIe)KHOCTU cUCTeM aBToMatu3anuu (mo orpacisam)" MJIK 05.01
«Teopernueckue OCHOBBI 00OECIIEUEHHUS HAJEKHOCTU CUCTEM aBTOMATHU3alMU U
MOJIyJIEl MEXATPOHHBIX CHCTEM» ISl CTYJAEHTOB crneuraibHoctu 15.02.07

ABTOMaTI/ISaHI/I}I TEXHOJOIMYCCKUX IPOLECCOB U IMPOU3BOACTB (HO OTpaCJI}IM)


http://znanium.com/catalog/product/858265
https://new.znanium.com/catalog/product/1048719
https://new.znanium.com/catalog/product/1048725

(6azoBas nmoaroroska) [Tekcr] / coct. B.B. JIsikoBa; FOYpI'TK. - YensaOunck:

PUO, 2019. - 75c.: cxemsl, TaOI.

JIOTIOJIHUTEJILHBIC UCTOYHUKH:

7. AxymoBuy, JI. M. OcCHOBBl aBTOMATH3UPOBAHHOIO IPOECKTUPOBAHUS
TEXHOJIOTUYECKUX MPOILIECCOB B MAIIMHOCTPOEHUH [DIEKTPOHHBIN pecypc] :
yue6. mocobme / JI. M. Axynosmu, B. K. Illemer. - M.: UHOPA-M
M3narensckuit Jlom, HoB. 3nanue, 2016. - 488 c. - (Briciiee oObpa3oBanue). —
Pexum JOCTyIIA:
www.znanium.com.http://znanium.com/catalog/product/987418

8. CnpaBOYHHUK WH)XEHEpa [0 KOHTPOJIbHO-U3MEPUTEIbHBIM MpUOOpaM U
aBTOMaTuKe: YueOHo-npakTuueckoe nocodbue / Kanunuuenko A.B., YBapos

H.B., HoitaukoB B.B., - 2-e u3n. - Bonorna: Uudpa-Uuxenepus, 2016.

NHaTepHeT — peCypChl:

http://window.edu.ru/

http://www.metod-kopilka.ru/

http://www.school.edu.ru/

http://subscribe.ru/

http://dic.academic.ru/

ru.wikipedia.org/wiki
http://infotechlib.narod.ru/

http://mehanik-ua.ru/

[Tpunoxenune A

Tabmuua 1 — MHTEHCHBHOCTD OTKA30B 3JIEKTPUYECKUX KOMIIOHEHTOB


http://window.edu.ru/
http://www.metod-kopilka.ru/
http://www.school.edu.ru/
http://subscribe.ru/
http://dic.academic.ru/
http://infotechlib.narod.ru/

HaumeHoBaHue 2yeMeHTa Ao~ 10° K> Ku Ky
Pesucrop MJIT (C2-29) 0,04 0,3 0,5 0,7
Pesuctop CII (mepeMeHHBIi) 0,23 0,3 0,5 0,7
KonneHcarop kepaMudecKui 0,15 0,3 0,5 0,7
Kongencarop 0,4 0,3 0,5 0,7
ANEKTPOJIUTHICCKUI

Konnencarop OyMaKHBIH 0,05 0,3 0,5 0,7
JIvo1 MOy TIPOBOTHUKOBBIN 0,09 0,3 0,1 0,7
(KJ1-522)

Cseroanon 0,2 0,3 0,5 0,7
Tpan3ucTop KpeMHHUEBBII 0,4 0,3 0,5 0,7
Masioit mourHocTH (cepuu 300)

Tpanszucrop cpeaHei 1,06 0,3 0,5 0,7
motrHoctH (cepusi 500)

Tpan3ucTop 00JIbIION 1,73 0,3 0,5 0,7
motrHoctu (cepust 1000)

OnrtpoH 0,44 - 0,5 0,7
Muxkpocxema (cepun 155, 0,05 - 0,5 0,7
555, 176, 561)

Mukpocxema (cepuu 554, ...) 0,3 0,3 0,5 0,7
Pente Tuna POC 55 0,8 0,3 0,5 0,7
Tpancdopmarop 0,74 0,8 0,7 0,7
Jpoccenn 0,44 0,6 0,5 0,7
CrabuiurpoH 0,075 0,3 0,5 0,7
[Tepexrouarens 0,8 - - -
MaJIOrabapUTHBIN

Pene (MarHuToympasisemMble 0,8 - - -
KOHTAKThl)

Jlam1ia HakagIuBaHUA 0,64 0,5 0,7 0,7
Karymika WHIyKTHBHOCTH 0,02 0,7 0,5 0,7
BcraBka minaBkasg 0,8 - - -
Konraxkr 0,01 - - -
[Taitka 0,005 - - -
SaxnM 0,0005 - - -
[TpenoxpaHuTeNh MIIABKUH 0,5 - - -




[Tpunoxenune I'

Tabmuua 1 - 3HaueHus: KBaHTWIIEH HOPMAIBHOTO PacIpeleIeHUs] B 3aBUCUMOCTH

OT TpeOyeMOoi BEepOSTHOCTU 0€30TKa3HOM pabOThI

Ne | Ksantuib Up | BepositHocTs Ge30Tkas- | Ne | Ksantuib Up | BepostHocTs Ge30TKa3-
Holi paboTh! P(t) Hoii pabots! P(t)

1 0,000 0,5000 28 -1,751 0,9600
2 -0,100 0,5398 29 -1,800 0,9641
3 -0,126 0,5500 30 -1,881 0,9700
4 -0,200 0,5793 31 -2,000 0,9772
5 -0,253 0,6000 32 -2,054 0,9800
6 -0,300 0,6179 33 -2,100 0,9821
Il -0,385 0,6500 34 -2,170 0,9850
8 -0,400 0,6554 35 -2,200 0,9861
9 -0,500 0,6915 36 -2,300 0,9893
10 -0,524 0,7000 37 -2,326 0,9900
11 -0,600 0,7257 38 -2,400 0,9918
12 -0,674 0,7500 39 -2,409 0,9920
13 -0,700 0,7580 40 -2,500 0,9938
14 -0,800 0,7881 41 -2,576 0,9950
15 -0,842 0,8000 42 -2,600 0,9953
16 -0,900 0,8159 43 -2,652 0,9960
17 -1,000 0,8413 44 -2,700 0,9965
18 -1,036 0,8500 45 -2,748 0,9970
19 -1,100 0,8643 46 -2,800 0,9974
20 -1,200 0,8849 47 -2,878 0,9980
21 -1,282 0,9000 48 -2,900 0,9981
22 -1,300 0,9032 49 -3,000 0,9986
23 - 1,400 0,9192 50 -3,090 0,9990
24 - 1,500 0,9332 51 -3,291 0,9995
25 - 1,600 0,9452 52 -3,500 0,9998
26 - 1,645 0,9500 53 -3,719 0,9999
27 - 1,700 0,9554




Tabmuua 1 -/IanHbIe 1715 pacyera CBapHOro IIBa

[Tpunoxenue /]

Coctrosnue Ea , ;'—1
Ne BapuanTa Bupn coenunenus

HIOBEPXHOCTEN MIla MIla

1 C aneMeHTaMH, He TepeJaroIluMU Harpy3Ku OxanuHa He yaajeHa 150 131
2 CTBIKOBOE, CBapKa pydHast OxannHa yiaieHa 164 155
3 CTBIKOBOE, CBapKa IIOJTyaBTOMAaTHIECKas OkanvHa He yAalleHa 182 147
4 Braxnectky OxkannHa yiaieHa 245 217
5 Bragp ¢ pa3aenkoii KpoMok OxayinHa yJaajaceHa 236 215
6 BraBp 6e3 pa3genku KpoMoK OkanvHa He yAalleHa 300 300
7 C ayieMeHTaMH, He TIePEIAOIUMK HArPy3KU Oxkanuna' yraneHa 289 223
8 banku nByTaBpOBbBIC OxayinHa yJaajaceHa 180 153
9 Kopob6uatsie 6anku OxkanuHa He ynajeHa 190 164
10 CTBIKOBOE, CBapKa aBTOMAaTHYECKAS OxkannHa yiaieHa 210 180
11 BraBp 6e3 pa3genku KpoMoOK OxanmHa yaajneHa 220 147
12 C arieMeHTaMH, He TIepeIaroIlMI Harpy3KH OkalvHa He yaalleHa 258 196
13 Banku nByTaBpOBBIC OxkanuHa ynajaeHa 260 204
14 KopoOuatsie 6auxu OxaymHa He yJajieHa 270 224
15 CTBIKOBOE, CBUpKA aBTOMaTH4ecKast OxaJiHa He yajieHa 300 244
16 C sneMeHTamMu, He TIEpEIAIOIIUMU Harpy3KH OxanuHa He yaajieHa 160 142
17 CTBIKOBOE, CBapKa pyJHAast OxkanuHa ynajaeHa 190 176
18 CTBIKOBOE, CBapKa IOJyaBTOMATHICCKAsT OxkanuHa He yaajieHa 248 232
19 Braxunectky Oxasrdna yjaneHa 265 244
20 Brasp ¢ pa3zaenkoit KpoMok OxaJyiHa yjiajieHa 284 266
21 Brasp 06e3 pa3zenku KpoMoK OxaJiHa He yajieHa 296 288
22 C snemeHTaMH, HE MEPeNaOIUMU HATPy3KH OxanuHa ynaneHa 245 243
23 banku nByTaBpoBBIE OxkanuHa yjnaneHa 278 251
24 KopoGuarsie 6anku OxanvHa He yaalleHa 200 179
25 CTBIKOBOE, CBapKa aBTOMaTHUYECKas OxanuHa ynaneHa 168 149
26 Brasp 0e3 pa3nenku KpoMoK OxanuHa He yaaneHa 120 106
27 C aneMeHTaMH, He NepeAarolUMy Harpy3Ku OxkanuHa He yJaneHa 170 148
28 banku nByTaBpOBBIE OxanvHa He yaalleHa 190 164
29 Kopobuatsie 6aiku OxayinHa yaajaeHa 214 183
30 CTBIKOBOE, CBapKa aBTOMATHYCCKAs OkayiiHa He yaajieHa 189 161

IIpunoxenue E




Tabnuna 1 - OcHOBHBIE pa3Mepbl METPUUYECKUX PE3bO

JnameTp pe3nOsl Jinamerp pe3nObl
B:’l:g"l'ﬂ. stg';‘a
HApYX- BHYP- 6 HapyX- BHYT-
Rt cpenHHii pesmni p;Bb B poduna| oo cpenHuii permmit peaP BORI npoduus
d, , MM » MM R, M d, , MM »MM |k, MM
d, MM 22 d, , MM ’ d, MM 22 d, , MM ’

3 2,675 | 2,459 | 0,500 | 0,270 22 20,376 | 19,294 | 2,500 | 1,353

4 3,546 | 3242 | 0,700 | 0,379 | 24 [22,051]20,752 | 3,000 | 1,624
5 4489 | 4,134 | 0,800 | 0,433 | 27 ]25,051 (23,752 3,000 | 1,624
6 5,350 | 4918 | 1,000 | 0,541 30 27,727 [ 26,211 | 3,500 | 1,894
7 6,350 | 5918 | 1,000 | 0,541 33 [30,727 [ 29,211 | 3,500 | 1,894
8 7,188 | 6,647 | 1,250 | 0,676 | 36 [33,402]31,670| 4,000 | 2,165
9 8,188 | 7,647 | 1,250 | 0,676 | 39 |36,402 |34,670 | 4,000 | 2,165

10 | 9,026 | 8376 | 1,500 | 0,812 | 42 [39,077]37,129 | 4,500 | 2,435
11 [10,026 ] 9376 | 1,500 | 0,812 | 45 [42,077 |40,129 | 4,500 | 2,435
12 | 10,863 ]10,106| 1,750 | 0,947 | 48 |[44,752 42,587 | 5,000 | 2,706
14 |[12,701 ] 11,835 2,000 | 1,082 | 52 [48,752 [46,587 | 5,000 | 2,706
16 |14,701 13,835 2,000 | 1,082 | 56 |52,428 50,046 | 5,500 | 2,977
18 |16,376]15294] 2500 | 1,353 | 60 |56,428 | 54,046 | 5,500 | 2,977
20 |[18376 17,294 2,500 | 1,353 | 64 |60,103 | 57,505 | 6,000 | 3,247

[Tpunoxenune XK



Tabmuna 1- Mexanndeckre cBOMCTBA O0JITOB, BUHTOB U IIITHICK

U3 YIIIePOUCTHIX U JerupoBaHHbIX ctanel (mo ['OCT 1759.4 - 87)

Knacce npounocTa

Mexanuueckune cBoiicTea 8.8
3.6 4.6 4.8 5,6 58 6,6 6,8 98 | 10,9 | 12,9
<M1l6 | >M16
BpeMeHHOe CONPOTHBIEHHE Homun. | 300 400 500 600 800 | 800 | 900 | 1000|1200
paspeiBy Op , MIla
Haub6. 330 | 400 | 420 | 500 | 520 600 800 | 830 | 900 | 1040|1220
Haum., 90 114 124 147 152 181 238 | 242 | 276 | 304 | 366
Teepnocts no Bpunemo HB
Haub6. 238 304 | 318 | 342 | 361 | 414

Homun. | 180 | 240 | 320 | 300 | 400 | 360 | 480 - - - - -
Ilpenen rexyuectn o, , MIla

Hau6. 190 | 240 | 340 | 300 | 420 | 360 | 480 - - - - -

Venosnwii npenen Tekywectn | HOMHH. - 640 | 640 | 720 | 900 | 1080

Gg2 » MIla
’ Hanm. - 640 | 660 | 720 | 940 | 1100
og /o
Hanpskenue ot TpoGHO HITH 094 | 0,94 | 091 | 093 ( 0,90 | 0,92 | 0,92 | 0,91 | 0,91 | 0,90 | 0,88 | 0,88
HATpy3KH Oy o8 /902
MIla 180 | 225 | 310 | 280 | 380 | 440 | 440 | 580 | 600 | 650 | 830 | 970

[Ipunoxenue 3



Tabnuna 1 - Mcxoauble qanHbIe 11 pacuera 3yOouaToi nepeaaqu

Bapg;HTa g'l' ? A E 1 E o E e VA g'l’ i ®dopma 00paboTk! 3yOBeB Kojeca
Mlla MIla
1 650 | 1,05 1,20 1,27 0,85 0,11 754 [ToBepxHOCTHOE yNIpOYHEHUE
2 700 | 1,06 1,27 1,34 0,90 (0,10 819 bes Tepmudeckoit 00paboTKU
3 600 | 1,01 1,29 1,36 0,87 10,09 708 [ToBepxHOCTHOE YyTIPOYHEHHE
4 570 | 1,02 1,30 1,37 0,81 |0,12 678 Be3 tepmudeckoit 00paboTkH
5 480 | 1,08 1,22 1,29 0,96 |0,11 576 Be3 tepmudeckoit 00paboTkH
6 350 | 1,07 1,18 1,24 0,89 |0,10 392 [ToBepxHOCTHOE YyIIPOYHEHHE
7 490 | 1,11 1,31 1,38 0,75 10,10 558 Be3 tepmudeckoit 00paboTKH
8 550 | 1,12 1,10 1,16 0,74 10,09 638 [ToBepxHOCTHOE YyIIPOYHEHUE
9 610 | 1,08 1,30 1,37 0,91 |0,08 713 Be3 tepmudeckoit 00paboTkH
10 540 | 1,03 1,33 1,40 0,96 |0,08 599 [ToBepxHOCTHOE YyIIPOYHEHUE
11 420 | 1,07 1,22 1,29 1,00 0,09 508 bes Tepmuteckoit 00paboTKu
12 450 | 1,08 1,24 1,31 0,84 |0,10 549 IToBepXHOCTHOE YIIPOUHEHHE
13 530 | 1,09 1,23 1,30 1,00 |0,10 651 IToBepXHOCTHOE YIPOYHEHUE
14 710 | 1,02 1,21 1,28 0,88 (0,08 795 bes Tepmuueckoii 06paboTku
15 760 | 1,01 1,14 1,20 1,00 |0,11 858 IToBepxHOCTHOE YIIPOUHEHHE
16 690 | 1,08 1,21 1,28 0,95 (0,11 786 bes Tepmuteckoit 00paboTKU
17 750 | 1,04 1,22 1,29 0,95 (0,10 862 bes TepMuueckoit 00paboTKU
18 530 | 1,03 1,11 1,17 0,98 (0,08 614 IToBepXHOCTHOE YIPOYHEHUE
19 560 | 1,01 1,13 1,19 0,86 (0,09 655 bes TepMutueckoit 00paboTKH
20 610 | 1,00 1,20 1,27 1,00 |0,11 719 IToBepXHOCTHOE YIIPOUHEHHE
21 590 | 1,01 1,31 1,38 0,81 (0,10 702 bes TepMuueckoit 00paboTKU
22 600 | 1,00 1,21 1,28 0,75 0,09 720 IToBepXHOCTHOE YIIPOYHEHUE
23 660 | 1,03 1,14 1,20 0,94 (0,12 798 bes TepMutueckoit 00paboTKH
24 650 | 1,08 1,22 1,29 1,00 |0,11 786 IToBepXHOCTHOE YIIPOUHEHHE
25 620 | 1,09 1,20 1,26 0,89 (0,10 762 IToBepXHOCTHOE YIPOYHEHUE
26 650 | 1,03 1,27 1,34 0,74 (0,10 747 bes TepMuueckoit 00paboTKU
27 760 | 1,11 1,27 1,34 0,94 10,09 866 IToBepXHOCTHOE YIIPOUHEHHE
28 720 | 1,12 1,24 1,31 0,91 (0,12 799 be3 Tepmudeckoii 06paboTku
29 550 | 1,13 1,23 1,30 0,93 (0,11 599 TToBepXHOCTHOE YIIPOYHEHHE
30 570 | 1.05 1.31 1,38 0,88 (0,10 615 bes TepMuueckoit 00paboTKH

[Ipunoxenune U

MuHucTepcTBO 00pa3oBaHus M HAyKH YensiOMHCKO#M 001acTh
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