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BBepgeHue

NabopaTopHble  3aHATMS, Kak BUAbl YYeOHbIX 3aHATWIA, HampaB/eHbl Ha
3KCMepPUMEHTa/IbHOE NOATBEPXKAEHNE TEOPETUYECKMX MOTOXKEHWIA U (hOPMUPOBaHME YHEBOHbIX U
NPO(ECCMOHATbHbIX MPAKTUYECKUX YMEHWA N COCTaBMAKT BaXHYK 4acTb TEOPETUYECKON U
NpogeccroHaIbHOM NPaKTUYECKON NOATOTOBKM.

B npouecce nabopaTopHOro 3aHATUA 00yYatoLMecs BbINOSHAKT OAHO WM HECKO/bKO
3aflaHnin Noj, PYKOBOACTBOM NpenojasaTens B COOTBETCTBUM C M3y4YaeMbIM COLepXXaHUeMm
y4eBHOro martepuana.

BbinonHeHve obyyatommmcs nabopaTtopHbIX 3aHATUIA NPOBOAMTCA C LIeSbHO:

- (hopMMpPOBaHUSA MPaKTUYECKMX YMEHWA B COOTBETCTBUM C TPebOBaHWAMMU K
YPOBHIO MOLIOTOBKM 00Yy4aroLLmMXcs, YyCTaHOBNEHHLIMM paboyei Mporpammoi AUCUMMANHBL MO
KOHKPETHbIM pasgenam/ Temam AUCUUMNINHBI;

- 0600LleHNs,  cucTeMaTu3auun,  yrnybneHus,  3akpenneHus  NoyyeHHbIX
TEOPETUYECKMX 3HAHWIA;

- COBEPLLUEHCTBOBAHUA YMEHWIN MPUMEHATL MONYYEHHbIE 3HAHWUSA Ha MpPaKTUKe,
peann3aummn eguHCTBa MHTENNEKTYa/IbHOW M MPaKTUYeCKOW AesTeNbHOCTH;

- PasBUTUA  UHTENNIEKTYa/lbHbIX — YMeHWiA y  Oygylumx  CneLuaincTos:
aHaINTUYECKUNX, MPOEKTUPOBOYHbIX, KOHCTPYKTUBHbIX 1 Ap.;

- BbIpaboTKM TaKnx npogeccroHanbHO 3HAYNMbIX KayecTB, Kak
CaMOCTOATE/IbHOCTb, OTBETCTBEHHOCTb, TOYHOCTb, TBOPYECKas WHMUMATMBA MPU PeLUeHU
MOCTaB/IEHHbIX 3aa4y NPU OCBOEHUM O0OLLMX KOMMETEHLNNA.

B pe3ynbTaTe OCBOEHMS MEXAMUCLMMNIMHAPHOIO Kypca (OopMUPYOTCA CregytoLime
npoeccuoHanbHble (MK) 1 obwme (OK) KomneTeHLmMK:

Koz HanmeHoBaHMe pe3ynbTaTa 00y4yeHUs
MK5.1 OcyLLecTBNATL KOHTPO/b NMapamMeTpoB KavyecTBa CUCTEM aBTOMATU3ALMMN.
MK5.2 [MpoBOANTL aHaIN3 XapaKTepUCTUK HAAEXKHOCTM CUCTEM aBTOMAaTU3aLNN.
MK5.3 Ob6ecneumBaTb COOTBETCTBME COCTOSHMSI CPEACTB W CUCTEM aBTOMaTU3aLun

TpeboBaHMAM HaAEXHOCTK.

OK 2. OpraHun3oBbIBaTb COOCTBEHHYIO LEATE/IbHOCTb, ONPeAensTb MeTOA4bl 1 CNOCOo6bI
BbINONHEHWA MPOMECCUOHANIbHBIX 33fa4, OLEHMBATb WX 3(NHEKTUBHOCTL U
KayecTBO.

OK 3. Pewwatb Npo6/siembl, OLEHNBATL PUCKW M MPUHUMATL PELLEHNS B HECTaHAPTHbIX
cUTyaumax.

OK 4. OcyLecTBNATb MOWUCK, aHaiM3 U OLEHKY MHGopmauumn, HeobXxoaMmon Aans

MOCTaHOBKN W peLUEHnA I'IpO(t)eCCVIOHaIIbeIX 3afad, I'IpO(*)ECCVIOHaJ'IbHOI'O 7
JIMYHOCTHOrI O Pa3BUTUA.

OK 5. icnonb3oBaTb  MH(OPMALMOHHO-KOMMYHUKALMOHHbIE  TEXHOMOTUM  [Ns
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coBepLUeHCTBOBaHUA I'IpOCbGCCI/IOHBJ'IbHOVI DEATENBHOCTN.

OK 6. Pa6oTaTb B KOMNEKTVBE U KOMaH/e, 06ecrneynBaTb ee CrnioyeHue, aeKT1BHO
06L1AaTbCA C KONMieraMmu, pykoBoACTBOM, NOTPEOUTENSMN.

OK 7. BpaTb Ha ce665 OTBETCTBEHHOCTb 3a paboTy YneHOB KOMaHAb! (MOAYUHEHHBIX),
pe3ynbTaT BbINO/HEHWS 3a[aHNS.

OK 8. CamMocCToATe/IbHO onpeaensiTh 3aga4m NPOecCUOHaIbHOMO U IMYHOCTHOIO
pasBMTUA, 3aHUMATbCS caMo0bpazoBaHMeM, OCO3HAHHO M1aHMPOBaTb
MOBbILLEHWE KBA/TU(IMKALUN.

OK9. BbITb FOTOBLIM K CMEHE TEXHONOTNIA B NPOGheCCUOHa/bHON AeATeNbHOCTY,

OpraHusaums 1abopaTopHOro 3aHATUA

NabopaTopHoe 3aHATME [O/MKHO MPOBOAMTLCA B Y4YebHbIX nabopatopusax wm
crneumnanbHO 060pyL0BaHHbIX MOMELLEHNAX (MowanKax, NoAnroHax u T.M.) - naboparopum
«ABTOMATMYECKOTO YNpPaBIeHNs».

B cootBetctBMM ¢ TpebosaHusam SroC CroO 15.02.07 AsTomatm3auus
TEXHO/IOMMYECKMX MPOLLECCOB M MPOM3BOACTB (N0 oTpacnam) peanusaums MMNCC3  pomkHa
obecneumsatb BbINO/HEHNE 06YyYaKOLLMMUCSH NabopaTopHbIX 3aHATWIA, BKHOYasA Kak
06s3aTe/IbHbIA  KOMMOHEHT 1abopaTopHble 3aHATUA (C MCNOMb30BAHWEM MEPCOHA/bHbLIX
KOMMNbOTEPOB).

BbInonHeHW0 n1abopaTopHbIX 3aHATWIA NPeALLIECTBYET NPOBEPKa 3HaHWI 06yyatoLLMXCs -
NX TEOPETUYECKOI FOTOBHOCTY K BbIMO/IHEHWIO 3afaHus.

NabopatopHble  3aHATMA MOTYT HOCUTb PENpPOAYKTMBHbINA, YaCTUYHO-MOUCKOBLIA W

MOWMCKOBBIN XapakTep.

PaboTbl, HOCALME PEnpOAYKTMBHbIA XapakTep, OTIMYaloTCa TeM, 4TO Npu  UX
npoBefeHNy obyyatoLmecs Nosb3yHTCA MOLPOOHBIMU UHCTPYKLUMAMMW, B KOTOPbIX YKa3aHbl:
Lesb paboThbl, NOSCHEHUSA (TEOPUs, OCHOBHbIE XapaKTepucTukun), 06opyLoBaHmne, annapaTypa,
MaTepuabl U UX XapaKTePUCTUKW, MOPSLAOK BbINOSHEHUS paboTbl, Tabnuubl, BbiBOAbI (63
(hopMyNIMPOBKK), KOHTPOJIbHbIE BONPOCHI, y4ebHas 1 cneumanbHas nMteparypa.

PaboTbl, HOCALME YaCTUYHO-NOWCKOBBIA XapakTep, OT/IMYaloTCA TeM, 4TO NpU UX
NpoBefeHN obydarolmecs He MOoJb3YTCA MOAPOOHBIMU WMHCTPYKUMUAMU, UM He [AaH
MOPSAOK  BbINOMHEHNA HEOOXOAMMbIX [LEeACTBUA, M OHWM TPebylT OT 06y4aroLmXcs
camocTosiTeNlbHOro nogbopa 060pyaoBaHMS, Bblbopa CNOCOOOB BbIMOMHEHUS PaboTbl B
WHCTPYKTWUBHO 1 CNpaBoOYHON NnTepatype v ap.

PaboTbl, HOCALLME MOUCKOBLIA XapakTep, XapakTepu3ytoTcsa Tem, YTO 0bydatoLymecs,
OMmMpasicb Ha UMEIOLLMECS Y HUX TEOPETUYECKME 3HAHWSA, AO/HKHbI PELUNTb HOBYHO ANS HUX
npob6nemy.

Mpn NNaHMpoBaHUM  MPaKTUYECKUX 3aHATUI HeoBXOAMMO HaxOo4UTb ONTUMa/IbHOE
COOTHOLUEHME PernpofyKTUBHbIX, YaCTUYHO-MOWCKOBLIX W MOWCKOBbIX PaboT, 4TOo6bI
06ecrneynTb BbICOKWNIA YPOBEHb MHTENNEKTYa/IbHOWN AeATEe/IbHOCTU.

®dopmbl  OpraHu3auMn  06y4aroLmMXcs Npu MNPOBeAEeHUN 1abopaTOPHbIX 3aHATUIA -
(hpoHTasIbHAA, rpynnosas n UHAUBMAYabHAS.
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Mpn (poHTabHON hopme OpraHuM3aumn 3aHATUIA Bce 06ydvatoLmecs  BbIMOMHAT
OJHOBPEMEHHO OfHY U Ty XXe paboTy.
Mpy rpynnosoii (hopmMe opraHu3auum 3aHATUA OfHa M Ta >Ke paboTa BbIMOHAETCA
Opuragamum no 2 - 5 yenosexk.
Mpn MHAMBUAYANBHOR (hopMe OpraHM3aLummn 3aHATUIA Kb 00YYatoLLNACS BbINOMHAET
VHAMBUAYabHOE 3aJaHue.
[ns NoBbILWEHNA 3PPEKTUBHOCTM NPOBEAEHNA N1aBOPATOPHbIX 3aHATUIA PEKOMEHYETCA:
pa3paboTKa COOPHMKOB 3aad, 3aaHnii U YNpaxXHEHWA;
paspaboTka  KOHTPO/bHO-AMAarHOCTMYECKMX  MaTepuasioB A1 KOHTponsa  3a
MOArOTOB/IEHHOCTLIO 0OYYatOLWMXCSA K N1a60PaTOPHbIX 3aHATMSAM, B TOM 4ucie B (hopme
rneaarornyecknx TeCTOBbIX MaTepuasioB [/19 aBTOMaTU3MPOBaHHOrO KOHTPOS;
NoAYMHEHVE METOAUKN MpOoBeAeHUs NabopaTopHbIX 3aHATUA BeAyWwUM AUAAKTUYECKUM
LieNIiM C COOTBETCTBYHOLUMYM YCTAaHOBKaMM 00y4aroLLMmCs;
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MAOK 05.01 TeopeTunYeCKMe OCHOBbI 06ecneyeHne HaAaEXKHOCT U CUCT EM
aBTOMaTM3aUNM U MOAYNEN MeXaTPOHHbLIX CUCTEM (8 Yyacos)

JlabopaTopHas paboTa Nel
Tema: «PacyeT HafeXHOCTM CUCTEMbl HAOEXHOCTM MpU  HaNnuymm

MaXKOpUTapHOro pe3epBMUpPoOBaHNA»
Llenb paboTbl: HAy4YMTbCA BLIMOHATL PacyeT HAAEXHOCTU CUCTEMbI HAAEXHOCTU MpY Ha YUK
Ma>KOpUTapHOro pe3epBnpoBaHUS

Twvn ypoka — nabopaTtopHoe 3aHATHe.

MeTo/bl 06yYeHUs — penpoAyKTUBHbIA U MOVUCKOBBIA

Xog paboTb!:

MaxKopuTapHbIA 371EMEHT MO03BOMSET 06eCrneYnTb PeXuM OLHOBPEMEHHOMO LUTATHOrO
()YHKLUMOHMPOBAHUA OCHOBHOTO W  Pe3epBHbIX 3/IEMEHTOB U WCK/NOYAeT MPUMEHEHMe
cneymnanbHbIX KOMMYTaUMOHHLIX Y3/10B, YCTPAHAKOLWMX B3aUMHOE B/IMAHME OCHOBHOIO W
pe3epBHbIX 3/1EMEHTOB ApYyr Ha Apyra. [1pn 3TOM 0TKa3 OCHOBHOIO WM Pe3epBHOr0 3/1eMEHTOB
He B/IMSIeT Ha paboTy OCTaBLUMXCS UCMPaBHbIX 3/1eMEHTOB. B HacTosLLee Bpems Hall/io BeCbMa
LLUIMPOKOE MNPUMEHeHWEe CTPYKTYPHOE pes3epBMPOBaHME C MaXXOPUTAPHbLIM 3/1EMEHTOM, OHO
MCNONb3YeTCH ANS NOBbILEHUSA HaAEeXXHOCTU LUMUDPOBLIX 3M1EKTPOHHbIX YCTPOMCTB U LUGPOBbIX
CUCTEM.

MaxopuTapHbIi 3/1EMEHT — 3TO JIOTUYECKOe YCTPOWCTBO C HEYETHbIM YKC/IOM
BxofoB m=2k+1 (rge k = 1, 2 ,3...)y 0AHMM BbIXOZOM. Yalle BCero UCrosb3yrTCa 3/1IEMEHTbI
cm =3, pexxecm=5un coBcem pegkocm=7.

MaxopuTapHbI 3/1EMEHT MOXET ObITb BbINOHEH B BUAE OTAENbHOM MUKPOCXEMbl UK
cobpaH W3 HECKO/IbKMX JIOTUYECKUX MUKPOCXeM. B fanbHeiiwem [Ans KpaTkocTu Oyaem
Ha3blBaTb Pe3epBMPOBaHME C NPUMEHEHNEM MaXKOPUTApPHOro 3/1eMeHTa NPOCTO MaXXOPUTAPHbLIM
pe3epBrpOBaHMEM.

HagesxHocTb MaKOPUTAPHBIX CHUCTEM

Mcnonkzyem noporoeyrd Mogens HageRHOCTH MM METOA NPAMOTo
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3afaHvie:  M3yYUTb pacyeT HaLeXHOCTW CUCTEMbl HAAEXHOCTW NpU  Haanuum
Ma>KOpUTapHOro pe3epBnpoBaHUS

Jutepatypa:

1. AnekcaHgpoBckas A.H. ABTOMaTVKa: Y4e6HUK Ansi CTyA. YUPEXAeHWin cpea,.
npod. o6pazoBaHuns — 3-e n3g., cTep — M.: «3gaTenbCkuin LeHTPp «AKagemus», 2018. — 256¢.

2. LLinwmapés B.KO. ABTOMaTN3aLMA TEXHOTOTMYECKMX MPOLLECCOB : YY4eOHMK A/1s
CTYZ. yupexzaeHuii cped. npod). 0bpasoBaHus — 3-e n3g., ctep — M.: «M3aaTeflbCKUn LeHTp
«AKagemus», 2018. — 352

3.Wnwmapes B.KO. TwnoBble 31eMeHTbI CUCTEM aBTOMATUYECKOro YrpaB/eHus:
YuyebHuUK ana cpef. npod. O6pasoBaHus / Bnagumup HOpbeBuy LUuwmapes. — M.:
N3paTenbckuin LeHTp «Akagemusi», 2018. — 304 c.

JTabopaTopHasa paboTa Ne 2
Tema: «PacyeT HafeXHOCTW CUCTEMbl MNPU  Ha/IMYUN  BPEMEHHOIO

pe3epBUPOBaAHNSA»
Llenb paboTbl: HAYyUYUTHCA BbIMOMHATL PaCUeT HafeXXHOCTU CUCTEMbI NMPU HA/IMUYUW BPEMEHHOTO
pe3epBUpoBaHns

Twvn ypoka — nabopaTtopHoe 3aHATHe.

MeTogbl 06y4eHUs — penpoAyKTUBHbIA U MOVUCKOBBIA

Xog paboTb:

1. TeopeTunyeckas YacTb paboTbl.

BpemeHHOe pe3epBrpOBaHMe — 3TO CMNOCO6 MOBbILIEHUS HALEXHOCTW, NPU KOTOPOM
cucteMe B mpouecce (PYHKUMOHMPOBAHWA MpPefOCTaB/AETCA BO3MOXHOCTb M3pacxofoBaTb
HEKOTOpOe Bpems, Ha3blBaeMoe pe3epBHbIM, A4/ BOCCTAHOB/IEHNA TEXHUYECKUX XapaKTEPUCTUK.
PesepB BpeMeHW MOXHO WK3pacxofoBaTb Ha Mepek/loveHne CTPYKTYPHOrO  pesepsa,
06Hapy>XeHNe 1 yCTpaHeHWe 0TKa30B, MOBTOPeHME paboT, 06eCLeHEHHbIX 0TKa3amu, OXuaaHue
3arpysku B paboTocrnocobHOM COCTOSAHUN. MOXHO YKa3aTb HECKO/IbKO UCTOYHWMKOB Pe3epBHOro
BPEMEHWN.

Pe3epB BpemMeHM MOXeT C03[aBaTbCA 3a CYET YBENNYEHWA BPEMEHW, BblAeNsemMoro
cucTemMe AN BbINONHEHUA 384aHMA U Ha3bIBAEMOro OrnepaTtuBHbLIM BpeMeHeM. OH BO3HUKAaeT U
npyu co3faHunM 3anaca NpPoV3BOAMTENbHOCTM BCEWM CUCTEMbl WM eé OTAEe/bHbIX YCTPOMCTB,
npryém 6e3 yBennyeHus onepaTMBHOro BpeMeHU. 3anac Npon3BOAUTENIbHOCTY, B CBOK OYepesb,
BO3HMKAET MpWU YBENNYEHUN ObICTPOAENCTBUA 3/1EMEHTOB WM MNPU  KOMMIEKCUPOBAHUM
HECKO/IbKUX YCTPOWCTB (CUCTEM) OAMHAKOBOM WM Pa3MYHOM MPOU3BOLUTENBHOCTU A1
BbINOSIHEHWSA O6LLEro 3ajaHus.

B cuctemax, pesynbtat paboTbl KOTOPbIX OLEHMBAETCA OOBLEMOM NPOW3BOAVMMOIO
(obpabatbiBaemMoro) npoaykTa, pe3eps BPEMEHM MOXHO CO34aTb 3a CYET BHYTPEHHMX 3aracoB
BbIXOAHOM npogykumn. B ACY Takol npoaykumei sBAseTcs WHGopmauus, B cUCTeMax
9HEProCHabXeHNA — 3NeKTPUYEeCKas 3Heprus, B CUCTeMax BOLOCHAOXEHUS — BOAHble
pecypcbl, Ha MaLIMHOCTPOUTENbHBIX MPEANPUATUAX — AeTanu, Y3/bl, npuéopsl v T.4. Ond
XpaHeHWs  3amacoB  MpeAycMaTpuvBaloTCA  CheumanbHble  HaKOMUTeNnu:  3anoMuHaroLLme
YCTPOICTBA, aKKyMYNATOPHble 6aTapee, pesepsyapbl, 6yHKepbl 1 Ap. Moka 3anac He ucyepnaH,
NPOAYKUMA MOCTYNaeT Ha BbIXOL CUCTEMbI, U CMEXHble C Hel CUCTEMbI, He «3amevas»
4aCTMYHOTO WM [akKe TMOSIHOrO MpeKkpawleHns eé (YHKLMOHMPOBaHUSA, CUUATAOT eé
paboToCNOCOBHON.

ELé o4HMM MCTOYHUKOM pe3epBa BPeMeHU SBNAETCA (YHKLMOHaNbHAA NHEPLNOHHOCTb
NpoTeKaloLWwmx B CUCTEME MpoueccoB. B paboTe MHOMMX TEXHWYECKMX CUCTEM [OMYyCKatoTcA
He3HauuTeNbHbIe NepepbiBbl, NPOTeKaroLme 6e3 noTepu Kavectsa PYHKUMOHUPOBaHWSA (MoKa
ynpas/iseMble napamMeTpbl HAXOAATCA B Mpefenax AOMYCKOB), KOTOPble MOXHO WCMO/b30BaTb
AN BOCCTaHOBMEHWA eé paboTocnocobHocTM. Takumu cBoicTBamy obnagatot ACY TI,
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CUCTEMbI TEPMOCTATUPOBaHUA, ANCNETYEPCKOrO YMpaB/ieHUs, XU3HeobecrneyeHns feTaresibHbIX
N ApYrux NOABMXKHBIX annaparos v ap.

[ns cuctem ¢ BpeMeHHbIM pesepBupoBaHneM (CBP) HapyLueHve paboTocnoco6HOCTN He
0653aTe/IbHO COMPOBOXAAETCA OTKA30M CMCTEMbI JaXe Npw Nnoc/nefoBaTe/lbHOM COefUHEHUN eé
3/IEMEHTOB, TaK KaK eCTb BO3MOXHOCTb BOCCTaHOBUTbL paboTOCMOCOOHOCTL 3a pPe3epBHOE BPEMS.
OTKa3 CMCTEMbI C BPEMEHHbIM pe3epBMPOBaHEM — COObITUE, 3aK/0YaOLLEeecs B HapyLLeHUN
paboToCrnocOOHOCTH, BbI3bIBAKOLLEM HeONYCTUMbIe MOCMEACTBUA WM HeyCTPaHEHHOM 3a
ponyctumoe Bpemsa. HapéxHoctb CBP  oueHuBaeTcs nNo  pesynbTataMm  BbIMONHEHUA
YCTaHOB/IEHHbIX BPEMEHHbIX OrpaHUYeHWid No BCeW TPaeKToOpUU (PYHKUMOHWPOBAHWUA WX MO
pe3ynbTaTam BbIMOSIHEHNA HEKOTOPOTro 3a4aHus.

3afaHve 3a4a6TcA:

— rnocnefoBaTe/lbHOCTbIO U 06BEMOM PaboT;

— YCTaHOB/IEHHbIMM MOMEHTaMM Hayaa 1 3aBepLUeHs 3Tanos pabor;

— OrpaHWYeHMs MW  Ha  UCMOMIb30BaHME  Pas3/IMYHbIX  PeCcypcoB,  KOTOPbIMU
pacnonaraet CUCTEMa,

— OrpaHUYeHNsAMM Ha B3aVIMOMNOMOLLb M B3aVIMOAENCTBIE pa3/INYHbIX YCTPOWCTB.

[MoaTomy pasnuyaroT 3afaHuns:

— O[lHO3TarHbIe;

— MHOr03TanHble;

— opuragHsole;

— VHAVBUAYabHble (AaBTOHOMHbIE);

— rpynnosble;

— nocTynaroLme 40 Hayana paboTbl cucTeMbl (MO pacnucaHuio);

— nocTynaroLme B npouecce paboTbl cucTeMbl (B CyyaliHble MOMEHTbI BPEMEHM M0
3asBKam).

BbinosHeHVe 3afaHus — 3TO CO6bITME, 3aK/OYaloLeecs B 3aBepLUEHUN 3aaHHOro
06bEMa paboT C YCTaHOBNEHHbIMU OrPaHUYeHUSMW Ha BPEMSA BbIMOSIHEHWUA BCeX paboT
OTAE/NbHbIX UX 3TaroB W MPU BbIMOIHEHUN TPeOOBaHWUI K Ka4yecTBY U PUTMUYHOCTM PaboThbl
cucTeMbl. HapyLueHve yCTaHOB/IEHHbIX TPeboBaHWI 1 OrpaHUYeHNIA pacCMaTpUBaEeTCs Kak CpbIB
(PYHKUMOHMPOBaHUA. [103TOMy, OTKa3 CUCTEMbl C BPEMEHHbLIM pPe3epBMPOBaHMEM MOXHO
onpefennTb Kak cobbITve, MPUBOASALLEE HEMEAJ/IEHHO WU C HEKOTOPORN 3afepXKKOM K CpbIBY
BbINO/IHEHWA 33aHWS, K CPbIBY (PYHKLNOHMPOBAHNS.

[ns yctaHoBNneHus npu3HakoB oTkasa CBP Heo6Xxogumo BecTu CTaTUCTUKY MOTepb
BPEMeHW, NPOBOAUTL CrelnanbHble N3MepPeHns, Hanpumep, 3anacos NPOAYKUUM B HAKOMUTENAX.
CTPYKTYpHO B 0606LEHHON (hOpMe CUCTEMbl C BPEMEHHbIM pPe3epBYPOBaHMEM MOXKET
paccMaTpuBaTbCs Kak COBOKYMHOCTb MCXOAHOr0 06beKTa 1 pe3epBa BPEMEHMU.

Mocne 0TKa3a CMCTEMbI HAUMHAET [eiiCTBOBaTL pe3epB BpeMeHU. OTKasbl CUCTEMbI MOTYT
pasnuyaTtbCa Mo NocneAcTBuUAM. ECnv 0TKas BbI3blBaeT NMLLUb 33A4€PXKKY BbIMOSIHEHUA 334aHus,
HO He TMpWBOAMT K TOBTOPEHUIO paboT, TO €ero HasbiBalOT HeobeCLEeHUBAOWUM  1n
HepaspyLUalLmM. B NpoTUBHOM Ciy4yae ero HasblBatoT 06eCLeHMBANLLMM UK pa3pyLUatoLLyM.
O6ecLeHBaHNe BbIMO/HEHHbLIX PAbOT MOXET ObITb MOMHBIM WM YaCcTUYHbIM. B CBA3M C
Ha/IMueM 06eCLeHMBalOLLMX OTKA30B BCHO HapabOTKy CUCTEMbl Pas3fenstoT Ha MOSe3Hy U
obecueHeHHY0. [Mone3HoN ABNseTcA HapaboTKa, He O6eCLEeHeHHas OTKa3aMu CUCTEMbI, a
obecLieHeHHas HapaboTKa — 3TO HapabOTKa, He BKIKUEHHas B MNOMe3HyH. PesepsupoBaHue
BPEMEHU LLUMPOKO WUCMOMb3YeTCA B KOMMbHOTEPaX, BbIYUCIUTENBbHBLIX CETAX, CUCTEMax CBS3W.
Oc06eHHO 3(h(heKTUBHBIM ABNSETCSH NPUMEHEHME BPEMEHHOIO pe3epBupoBaHNs A/t 6opbObl €O
cbosMuM 1 nomexamu. Ero 4acto ncnonb3yroT 1 419 NOBbILEHNS 3PHEKTUBHOCTM APYTUX BULOB
pe3epBMpOBaHUS.

2. JlabopaTopHas 4yacTb paboThbl.

Mpumep 1. CucTema COAEPXXUT N=3 OAMHAKOBbIX 3/lEMEHTa — OAMH OCHOBHOW U [iBa Pe3epBHbIX
(KpaTHOCTb pe3epBupoBaHus 2). VIHTEHCMBHOCTb OTKa30B Kakaoro anemeHta A= 0,05 1/4ac.
MocTOsHHOE pe3epBMpoBaHMe 6e3 nepepacripefenieHns Harpysku Wan  3amelleHneM C
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Harpy>eHHbIM pe3epBoM. HailTu BepOSTHOCTb 6€30TKa3HOM paboTbl CUCTEMbI Y UIHTEHCUBHOCTb
0TKasoB npu t= 10,20, 50, 100 yac, a Takxke cpeHee BpeMs 6e30TKa3HO paboTbl.
icnonb3yemble (hOpMYy bl

R =1-0- oy

f'l.'l,i'i_a

—rL

i ()= fiAE—e . i

) I—(l-¢ Y
t,yac Rpes A, I1uac Rpes A, [1yac
10 0,939 0,015 0.986 0,00385
20 0,747 0.0296 0,92 0,01
50 0.227 0,0458 0,544 0,0236
100 0,02 0,0497 0,125 0.0338
r 2Ask

[ns ogHOro anemMeHTa

TO0 =20 vac

Tpes = 20(1+1/2+1/3)= 36,7 yac

Mpumep 2.Texxe AaHHbIE, TONbKO Pe3epB aKTUBHBIA HEHArPYXXEHHbIA. HaliTh Te e nokasatenu
icnonb3yemble (hOpMYy/ibl:

Sy
ve A -y

Rpes (t)= & = &=t *

A Ay

(=1 "- (”

Apes (t) = =y

Cwm. Tabnunuy.
Tpe3 =nTO0 = 3-20= 60 yvac

Mpumep 3. OnpefennTb KpaTHOCTb M MOCTOSHHOIO PE3epBMPOBaHNS, 06ECMeYMBatOLLYHO
BEPOSATHOCTb 6e30TKa3HON paboTbl anemeHTa 0,96 B TeueHue t=150 yac. CpefHee Bpems
6e30TKa3HOW  paboTbl  anemeHTa TO =300 uyac. PaccmoTpeTb [Ba  BapuaHTta:  a)
9KCMOHEHUMa/IbHbIN 3aKOH 1 6) 3aKOH Panes Ans BpeMeHu 6e30TKa3HOoi paboTbl.

He3aBMCKMO OT 3aKOHa pacnpeeneHus
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R (y=1-(—- R

K. . -
roe - o) _ BEPOSTHOCTb Ge30TKa3HOW PaboTbl CUCTEMbI C pe3epBOM, R(t) — BEPOSATHOCTb

6e30TKa3HOW PaboTbl 3/IEMEHTA, a N — 06LLEe YMCIO 3NEMEHTOB B cucTeme (N= m+1). OTcroga

[N BapraHTa a)

e T _.-'.'.1
Rl =« , Tae A=1/T0 .
byl - ¥
Hl = { )

oy L —i3LE M . = m—
H5C)i=¢ — 0,607 In(i-UEUT) 45

Y
CnepyeT B3ATb M = 3.
[ns BapnaHTa 6)
ad st b1 -0,06)
i 172 _ R ol 2 ——————1

JocTtaToyHo B3aTb m = 1.
OTMETUM BNIMSIHNE 3aKOHa pacnpefeneHmnst BpeMeHN 6e30TKa3HoM paboTbl.

Mpumep 4. CucTemMa 3/1eKTPOCHaGXEHUSI COCTOUT M3 N=4 reHepaToOpoB MOLLHOCTbIO 18 KBT
Kaxaplii. Heobxoammo He MeHee 30 KBT. VIHTEHCMBHOCTb OTKa30B KaXKAOro reHeparopa A=
0,15-10-3 1/4ac. HainTu BepoATHOCTb 6e30TKa3HOM paboTbl 3a BpeMst t=600 yac v cpegHee Bpems
6e30TKa3HOW paboTbl.

O603HauMM Yepes p BepOATHOCTb 6e30TKa3HOW paboTbl OAHOrO reHepatopa 3a Bpemsit. B
CNy4ae 3KCMOHEHLMaNbHOr0 3aKOHa

p=e-At.

[ns 6e30TKa3HOW paboTbl CUCTEMbl HEOOXOAMMO He MeHee [ABYX PaboTOCNOCOOHbIX
reHepaTopoB (MK JOMYCTUM OTKa3 He 6osee 2-X).

1 4

H:'Jg-j{’r.-] = j:;'-' - I;.!;J:: ‘.le _Pj 3 L:?JEJ p ti_ 1S

& A

Haxogum anqa t= 600 yac

IR T
P RES .

F =0,9139 1 ganee

K, (600 =09]139" -4.0,9] 307 .0.0861+6-0.0139° .0.0861° =0.9976,
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CpeaHee BpemMsi 6e30TKa3HOV paboTbl Haigem no qopmyne (ANs cnyyas 3KCMOHEHLMAIbHOrO
pacrnpefeneHns ¢ MHTEHCUBHOCTbLIO O0TKA30B A)

#=
;E.EE'== .-: ? I -
S St T

rae K — MUHMManbHO [I0NYCTMMOE YMCNO0 PaboTocnoco6HbIX 3MeMeHTOB. locne MoACTaHOBOK
Mony4uM

Tpes = 103/0,15:(1/2+1/3+1/4)= 7220 uac.
be3 pesepsa A = 0,3:10-3 ; R(600) = e-0,18 = 0,835; T = 3333 vac.

Mpumep 6. CucTema NUTaHWUA COCTOMT M3 BbINpAMUTENS, paboTatowlero ot cetn (Al= 0,3-10-
3 1/uac) n pesepBHOro akkymynatopa (A2= 5-10-3 1/uac). Pe3epB cumMTaTb HEHarpy>eHHbIM.
HainTn BepoATHOCTb 6€30TKa3HOi paboTbl B TeueHue t= 100 yac. CpaBHUTb C BEPOSITHOCTbLHO
6e30TKa3HOW paboTbl HEPe3ePBUPOBAHHOM CUCTEMBI.

_ﬁ._ {f'l. :E_f._:r +—.{E_-'-_t —E_-i—"f“l P_“:- e . _:.,_.' '_.'___ _‘ﬁ-

£Ea & A . 3 !

(0.9704 —0.6065) = 0.9936

Ue 9704 —

[ns Hepe3epBMPOBAHHOW CUCTEMbI
R(t) = e-0,03 = 0,9704.

3afjaHve:  M3ydYnUTb pacyeT HALEXHOCTU CUCTEMbl HAAEXHOCTU NpU  Hanmuum
MaXKOp1TapHOro pe3epBrpoBaHnA U OTBETUTL Ha BOMPOCHI A1 CAMOKOHTPONS U CAeNnaThb BbIBOA,:
UT0 Ha3bIBaeTCA BPEMEHHbLIM pe3epB1poBaHMEM?
3a CYeT Yero co3faeTcs pe3eps BPEMEHN?
Mo KakMM pe3yfbTatam OLeHUBaeTCs HageXXHoCTb CBP?
UTo BK/IIOYAET B CebA 3afaHne Ha pe3epBMpoBaHme?
OxapakTtepusyiite oTka3 CBP.
Jlutepatypa:
1. AnekcaHgposckas A.H. ABToMaTVKa: Y4e6HVK Ansi CTyA. YUPEXAeHWin cpea,.
npod. o6pazoBaHuns — 3-e n3g., cTep — M.: «13gaTenbCkuin LEHTP «AKagemus», 2018. — 256¢.

2. LLinwmapés B.KO. ABTOMaTU3aLMA TEXHOTOTMYECKMX MPOLLECCOB : YY4eOHUK A/1s
CTYZ. yupexzaeHuii cped. npod). 0bpa3oBaHus — 3-e 13g., ctep — M.: «M3aaTefibCKUn LeHTp
«AKagemns», 2018. — 352

3.Wunwmapes B.KO. TwunoBble 31eMeHTbI CUCTEM aBTOMATUYECKOro YrpaB/ieHus:
YuyebHuUK pana cped. npodp. O6pasoBaHnsa / Bnagumup HOpbeBudy LUunwmapes. — M.:
N3paTenbckuin LeHTp «Akagemusi», 2018. — 304 c.

IS
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JlabopaTopHas paboTa Ne 3

Tema: «PacyeT rnonHom BepoSATHOCTM COBbITUSA»

Llenib pab0Thl: HAY4YMTbCA MPOU3BOAUTL OLLEHKY MOJSTHON BEPOATHOCTU COObITUIA.
Twvn ypoka — nabopaTtopHoe 3aHsATHe.

MeTo/bl 06yYeHNs — penpoAYKTUBHBIV U NOUCKOBBIA

Xog paboTbl:

BeposATHOCTb COObITMA A, KOTOPOE MOXET HACTYNUTL NLLb [Py NOSBMEHUN OJHOTO U3
HECOBMECTHbIX CObbITUIA (r1noTes) By, B, ... B, 06pasytoLimx nNonHyto rpynny cobbITuiA, paBHa
CyMMe Mpov3BeAeHNI BEPOATHOCTEN KaXKA0M U3 rMNOTe3 Ha COOTBETCTBYHOLLYHO YC/TOBHYHO
BEPOSATHOCTb COObITMSA A

P(A) = P(By) - Pgs(A) + P(By) - Pz (A) + -+ F(B,) - Fy () (*)

rge P(B1) + P(By) + ...+P(By) = 1

PaBeHCTBO (*) Ha3bIBatOT (DOPMY/IOA NMONHOW BEPOSTHOCTMW.

INpurmepbl peLleHnsa 3agay

B ypHy, cofepxallyto 2 wapa, onyLieH 6enbli Wwap, nocse Yero 13 Hee Hayaady
M3BNEYEH OfMH LUap. HaliTn BEPOATHOCTb TOr0, YTO M3B/IEYEHHBII LLIAP OKaXKETCA 6e/bIM, eC/in
PaBHOBO3MOXHbI BCe BO3MOXHbIE MPELNON0XEHNA O NepBOHaYa/IbHOM cocTase Lwapos (Mo
LiBETY).

PewleHuve: O603HauMM yepe3 A cobblTe—MW3B/IeYeH 6eblii LWap. Bo3MoXHbI crnefytoLme
NpeanonoXxeHns (rMnoTesbl) O NepBOHaYaIbHOM COCTaBe LWapoB: B; — 6e/bIX LWapoB HeT,
B,—oavH Genbiii wap, B3 - gga 6enbix wapa.

MOCKONbKY BCEr0 MMEETCA TPW TUMOTE3bl, NPUYEM MO YCI0BUIO OHW PaBHOBEPOSTHbI, U
CyMMa BEPOATHOCTel rmnoTes paBHa efuHULE (Tak Kak OHW 06pa3yroT MOHYHO rpynny
COObITUIA), TO BEPOATHOCTb KaXKOM M3 runoTes pasHa 1/3

P(B;) = P(B;) = P(B3) = 1/3
YCcnoBHas BEPOATHOCTb TOr0, YTO ByAeT 13BfiedeH Gesblii wap, npy ycnoBuu, 4To
MepBOHaYa/IbHO B YPHe He Obl/10 GeflbiX LLapoB,

1
Fgy(A) = =
51(4) = 3
YcnoBHas BepOSATHOCTb TOro, 4YTO OyfeT W3BneyveH OGenblid wwap, Npu YCnoBuu, 4TO
nepBOHaYasibHO B ypHe Obin OAVH Genblin Lwap,
2
Fgz(A) ==
52(4) = 3
YCnoBHas BEpOATHOCTb TOro, 4to OyfeT m3B/eveH 6Genblii Lap, Npu YCnoBUM, UTO
nepBOHaYa/IbHO B ypHe 6b1110 ABa 6enbIx Lwapa,
3
‘ga(A) = § =1
ickomMyto BEpOSTHOCTb TOrO, UTO OyAeT M3BneyeH Genblid Wap, HaXoAuM no opmMyne
MOJIHOIA BEPOATHOCTM
11 12 1 2
P(A) = P(B1) - Pg1(A) + P(By) - Pgz(A) + F(B2) - Fga(A) = 3’37333 1= 3

Tpu rpynnbl CTAHKOB MPOU3BOAAT OAHW U Te XKe feTann, HO KayeCTBO AeTasieil pas/inyHo.
CTaHKM MepBOil rpynnbl Npou3BoaAT 94% cTaHAapTHbIX AeTaneit; BTOpoin rpynnbl — 90%,
TpeTbel rpynnbl — 85%. Bce pgetanv oTnpaBneHbl Ha BbIOOPOUHbIA KOHTPOMb. OnpeaenvTsb
BEPOSATHOCTb TOrO, YTO MPOU3BO/ILHO B3ATad [feTaslb OyAeT COOTBETCTBOBATb TPeOGpPBaHWAM
CTaHAapTa, eC/iM YACNO CTAHKOB NepBOK rPymbl PaBHO NATW, BTOPO — TPEM, TPETbEN — ABYM.
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PeweHne: CobbiTe A — MpOBEpeHHas [eTab COOTBETCTBYET TpebOBaHWMAM CTaHAapTa.
MmnoTesbl By — geTanb NponsBefeHa Ha CTaHKax NepBol rpynnsl, B, — BTOpOR rpynnbl, Bs —
TPeTbe rpynnbl. BepoATHOCTb Kaxaoin runotesbl P(B;) = 0,5; P(B,) = 0,3; P(B3) = 0,2.

YCnoBHble BEPOATHOCTM npu 3TUX rmnoTesax

Fg,(A) =094 |, Fga(A) =09 , Fga(A) =085 BeposiTHOCTL  cobbITMS A

P(A) = P(Bl) - PB]_(A) + P(B:) - PB:(A) + l“(H_'J) - -“5_1_(:'1) = 0,5 - 0,94‘ + 0,3 - 0,9 + 0,2 b 0,8
= 0,91

3afayn gns caMoCTOATE/IbHOM0 peLleHns

1. [Ba 13 Tpex He3aBMCUMMO paboTatoLLMX 3N1eMeHTa MyCKOperynmpytoLlein annaparypbl
OTKasa/M. HalTn BeposTHOCTb TOro, cxema paboTaeT WUCMpaBHO, €C/IM BEPOSTHOCTb
0TKas3a MnepBoro, BTOPOro 1 TPETLEr0 3/IEMEHTOB COOTBETCTBEHHO pasHbI 0,2; 0,3 1 0,4.

2. [Ba cTaHKa Npov3BOAAT OAMHAKOBbIE [eTasn, KOTOpble NOCTYNatoT B 06LMIA KOHTENHED.
Mpon3BoANTENLHOCTL MEPBOro CTaHKa BABOE 0O/bLUe NPOWM3BOAMUTENBHOCTM BTOPOrO.
MepBbIli CTaHOK Npor3BoAMT 65% [feTaneil BbICOKOro KayecTBa, a BTopoli — 80%. Haintu
BEPOSTHOCTb TOr0, YTO B3ATas U3 KOHTeHEepa AeTa/lb BbICOKOr0 KayecTsa.

3. B Tpex flmKax HaxoAdTca OAMHaKoBble M3genvs, B nepsom 10 u3genvin, U3 Hux 3
HecTaHAapPTHbIX; BO BTOPOM — 15 nM3aenuia, 3 HUX 5 HecTaHAapTHbIX; B TpeTbem 20 u3
HUX 6 HecTaHAapTHble. M3aenns nepemMelleHbl N NpeLbsB/ieHbl Ha KOHTPO/b. Haitu
BEPOATHOCTb TOrO, YTO B3ATad Ha yaady AeTaslb OKa3anacb CTaHLapTHOW.

4. W3BecTHO, 4TO 95% BbINYCKAEMOWN NPOAYKLMN YAOBIETBOPSET TpeboBaHMAM CTaHAapTa.
Mo YNpOLLEHHON CXeMe KOHTPONA NPWU3HAeTCs MPUroAHOW CTaHAapTHas MpoAyKUMs C
BepoATHOCTLI0 0,98 1 HecTaHAapTHas ¢ BepoATHOCThIO 0,06. OnpefennTs BEPOATHOCTb
TOr0 YTO NapTus OyAeT NPUHATA B pe3y/ibTaTe KOHTPOSS.

5. BepoATHOCTb TOro, YTO Npu paboTe BbIYMCAUTENILHOM MallVHbI MPOM30MAET c60i B
CUMTBIBAIOLLEM YCTPOWCTBE, B OMNEPATVBHOM NaMsATU, B APYrMX YCTPOMCTBAx, OTHOCATCA
Kak 3:2:5, BeposaTHOCTM 06Hapy»xeHus c6oes 0,8; 0,9; 0,9 HainT BEpoATHOCTb TOrO, YTO
BO3HMKLLIWI CO0M 6YAeT 06HapY>KeH.

6. [lBa CTaHKa BbINOMNHAKT OAHY M Ty >Xe onepauuto, NPON3BOAUTENbHOCTb CTaHKOB
oAnHakoBa. BeposTHOCTL 6paka Ha rnepBoM cTaHke paBHa 0,05; Ha BTopom 01. Haitu
BEPOATHOCTb TOrO, YTO B3ATas A4S KOHTPO/A AeTa/lb OKXKETCS 6pakoBaHHOM

7. W3 1000 namn 380 npuHagnexar K 1 naptum, 270 — KO BTOPO MapTuK, OCTaslbHblE K
TpeTbeil. B nepBoit naptnm 4% 6paka, BO BTOpoi - 3%, B TpeTbel — 6%. Haypauy
BblOvpaeTca ofHa namna. Onpefenutb BEPOATHOCTb TOrO, YTO BblGpaHHas namna —
OpakoBaHHas.

8. CoTpyaHMKM OTAena MapKeTUHra nosaratoT, UTo B G/vKaiillee BPeMs OXMAAETCA pocT
cnpoca Ha MpoAyKuMio (upMbl. BeposTHOCTb 3TOro0 OHM oueHmBaloT B 80%.
KOoHcynbTauMoHHas  (hvMpMa, 3aHMMarowascsd MpPOrHO30M  PbIHOYHOW  CUTyauumu,
NoATBepAWna NPeAnosioXeHne 0 pocte crnpoca. [10N0XKUTeNbHbIE  MPOrHO3bI
KOHCY/IbTalMOHHOW (MPMbl COLIBAIOTCA C BEPOATHOCTbIO 95%, a oTpuuartesibHble — C
BEpPOATHOCTbIO 99%. KakoBa BepOATHOCTb TOrO, YTO POCT Crpoca AerCTBUTEIbHO
npomn3onaeT?
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9. W3 30 cTpenkos 12 nonagaeT B Liefib C BEPOATHOCTLIO 0,6, 8 - ¢ BepoATHOCTLIO 0,5 1 10
— C BepoATHOCTLIO 0,7. Hayaauy BbIGpaHHbI CTPENOK NPOM3BEN BbICTPES, NOPa3nB Lefb.
C KakoW BepOSITHOCTbIO Lefb 6yaeT nopakeHa C OLHOMO BbICTpena, Npou3BefeHHbIM
CNyyaliHO Bbl6GpaHHbIM CTPENTKOM.

10. 13 40 petaneii 10 u3roToBneHbl B NepBOM Lexe, 25 - BO BTOPOM, a OCTa/lbHble - B
TpeTbeM. [lepBblA W TPeTUA UeXWU [alT MNPOAYKUMIO OT/IMYHOIO KayectBa C
BeposiTHOCTbO 0,9, BTOPOI LEeX - ¢ BeposTHOCTLIO 0,7. KakoBa BEPOSITHOCTb TOrO, YTO
B3siTasA Hayfady Aetasib OyfeT OT/IMYHOro KayecTsa?

3afaHve:  MpoU3BECTU OLEHKY MOJHOW BEPOSTHOCTU COOBLITUMIA M OTBETUTb Ha BOMPOCHI A/Ns
CaMOKOHTPONA 1 caenatb BbIBOA,
KOHTpO/IbHbIE BOMPOCSI:

1. CopmynupyiiTe Kak ornpegenseTcs nosiHas BepOATHOCTb COObITUA?

2. UTo 03Ha4aeT NOHATME «MOMHAsA rpynna cobbITHi?

3. UemMy paBHa BEPOATHOCTb KaXA0M U3 6 rmnoTes, ecin U3BECTHO, YTO TUMOTE3bI
paBHOBEPOATHbI?

4. YTO NOHMMAIOT NOZ rMnoTe3oin?

5. UTo Ha3blBatOT YC/IOBHON BEPOSITHOCTHLHO COObITMA?

Jlutepatypa:

1. AnekcaHgposckas A.H. ABTOMaT/Ka: YY4eOHUK /15 CTY[,. YUPEXAeHWIn cpes,.
npod). o6pa3oBaHns — 3-e 134, cTep — M.: «M3paTenbCckuii LeHTp «Akagemus», 2018. — 256c¢.

2. LLinwmapés B.KO. ABTOMaTU3aLMA TEXHONOMMYECKMX MPOLECCOB : YYEOHMK ANs

CTYA. yupexaeHuii cped. npod). 06pa3oBaHus — 3-e 13A., cTep — M.: «M3aaTenbCKuin LeHTp
«AKagemua», 2018. — 352

3.Wuwmapes B.KO. TwunoBble 3/1EMEHTbI CUCTEM aBTOMATUYECKOro YnpasieHUs:
YuebHuk ana cpea. npod. O6pasosaHus / Bnagumup HOpbeny  LUunwimapes. — M.:
N3paTenbCknin LeHTp «AKagemusi», 2018. — 304 c.

JlabopaTopHas paboTa Ned
Tema: «PacyeT nokasaTener HageXXHOCTM MeXaTPOHHbIX Y3/10B  Npu

HOpMaJ/lIbHOM 3aKOHe pacrpeesieHNs BePOATHOCTM 6e30TKa3HOoM paboTbl»
|=|,el'lb Qa60TbIZ Hay4ynTbCA OnNpeaenaTb nokKasate/in HaAeXHOCTU, KOTOPble MNOAYNHAKOTCA
HOpPMa/IbHOMY 3aKOHY pacrnpeaeneHus
Twvn ypoka — nabopaTopHOe 3aHATHE.
MeToabl 06yYeHNs — PeNPOAYKTUBHBIV U MONCKOBBIA
Xon paboTbl:  OAHMM W3 Hambonee 4acTo BCTPEYatoOWMXCA pacnpefeneHnin - ABnseTcs
HOpMa/lbHOe pacnpeaeneHne. OHO UrpaeT 6O/bLUYH PO/b B TEOPUWN BEPOSTHOCTEN M 3aHNMAeT
cpean Apyrux pacrnpegeneHnini ocoboe MoNOXKeHMe. HopManbHbIA 3aKOH pacrpefeneHus
SBNAETCS NpefeNbHbIM 3aKOHOM, K KOTOPOMY NMPUOAMKAKOTCS APYrie 3aKOHbl pacrpeaeneHus
MPU YacTo BCTPEYatoLLMXCA aHaI0TMYHBIX YCOBUSX.

Ecnun npeaocTaBnseTcs BO3MOXHOCTb pacCMaTpnBaTb HEKOTOPYIO CyYaiiHYyH BETMUUNHY
KaK CyMMY A0CTaTOYHO 60/bLUOr0 ynMcna ApYyrux Cray4vainHblX BENMUMH, TO [aHHas clydaiHas
BEe/IMUYMHA O0ObIYHO MOAUYMHSIETCA HOPMa/IbHOMY 3aKOHY pacnpefeneHuns. CymmMmupyemble
CllyyaliHble Be/IMYMHbI MOTYT MOAYMHATLCA KakUM YrofHO pacnpefeneHusMm, HO Mpu 3TOM
AOMKHO BbIMOMHATLCS YCMOBME WX He3aBUCMMOCTM (Mnm  cnaboit  3aBMcumocTn). [Mpu
COG/IOAEHUN HEKOTOPbIX He OYeHb XXECTKMX YC/IOBMI YKa3aHHas Cymma C/nydaiHbIX BeIMYUH
MOAYMHSAETCSA NPUBIMKEHHO HOPMa/IbHOMY 3aKOHY pacrpefeneHns 1 TeM TOYHee, Yem O0/blLiee
KO/IMYeCTBO BE/INYMH CYMMUPYETCS.

Hu ogHa M3 CyMMUpPYEMbIX CNy4yailHbIX BE/IMYMH He [O/HKHA PEe3KO OTAM4YaTbCsi OT
APYrux, T. e. KK4as 13 HUX JO/HKHa urpatb B 06LLei CyMMe NPUMEPHO OAMHAKOBYHO POJb U He
MMETb UCK/OUNTENBHO GO/MbLUIYIO MO CPABHEHMIO C APYTMU BEMYMHAMW AUCTIEPCULO.
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[nsa npvmepa pacCMOTPUM M3rOTOB/EHME HEKOTOPOI [eTanm Ha CTaHKe-aBTOMare.
Pa3Mepbl M3roTOBNEHHbIX AeTanell HECKO/IbKO OT/IMYaloTCA OT TpebyeMbiX. DTO OTK/IOHEHMWe
pa3mMepoB OT CTaHAapTa BbI3blBAETCSH Pas/IMYHbIMK MPUYMHAMKU, KOTOpble 60/ee MM MeHee
He3aBMCUMbI Apyr OT gpyra. K HUM MOryT OTHOCWUTLCS: HEPaBHOMEPHbLIN peXuM 06paboTKu
AeTann; Heo4HOPOAHOCTb 06pabaTbiBAEMOr0 MaTepuana; HETOYHOCTb YCTaHOBKM 3arOTOBKWU B
CTaHKe; W3HOC PeXyLLero MHCTpPyMeHTa W [AeTaneli CTaHKOB; yrpyrue pgegopmMaunin y3nos
CTaHKa; COCTOSIHME MWUKPOKAMMaTa B LeXe; KonebaHue HanpshKeHWs B 3M1EKTPOCETUM U T. A.
Kaxgasd n3 nepeuncneHHblX U MOLOOHbIX MM MPUYMH BAMSIET Ha OTK/IOHEHWe pasmepa
M3roTOB/MSIEMO fAeTann OT cTaHAapTa. Takum 006pa3oM, o06Llee OTK/IOHEHME pa3mepa,
(hUKcMpyemoe M3MepUTE/IbHBIM MPUOOPOM, ABNSETCA CYMMOR 6O/bLUEro 4Ymcia OTK/IOHEHWN,
00YCNOBMEHHbIX Pa3NNYHLIMU NpUYMHamMuU. Ecnn HM ogHa M3 3TUX MPUYMH HE SABNSETCS
AOMUHMPYIOLLEA, TO CYMMapHOE OTK/IOHEHME SBNSETCA CNy4YailHOW BENWMYMHOM, WMetoLLel
HOPMa/IbHBbI 3aKOH pacnpegeneHus.

Tak Kak HOpPMaibHOMY 3aKOHY MNOAUYMHAIOTCS TO/MIbKO HENpepbiBHbIE ClyYalHble
BE/IMUMHBLI, TO 3TO pacrpedesnieHne MOXHO 3afaTb B BWAE MOTHOCTM pacrnpegeneHus
BEPOATHOCTM.

@ OnpepeneHve: HenpepbiBHas CcnyyaHas BenMuMHa X MMEET  HOpMaslbHOe
pacnpegeneHvie (pacnpegeneHa no HOPMaibHOMY 3aKOHY), eCny MIOTHOCTb pacnpesenieHuns
BeposTHOCTM f(X) umeeT BUA

Lh—w"

rge au 0—HeKoTopble MOCTOSIHHbIE, Ha3blBaeMble MapameTpamMy  HOPMaslbHOrO
pacnpeaeneHus.
®yHKUMA pacnpegeneHns F(X) B paccMaTprMBaeMoM Crlyyae NPUHUMAET BUL,

i =)
f"‘:.'l.'}——]_;'_ Il: 2t oy
ﬂ-\.'—l'i

MapameTp a- ecTb Martematuyeckoe oxugaHne HCBX, wvMelowein HopmaibHOe
pacnpefeneHve, o - CpefHee KBafpaTuyecKoe OTK/IOHEeHWE, TOr4a AMCrepcus pasHa
LX) =u*
BbIACHAM TeOMeTPUYECKMIA CMbICT MapameTpoB pacnpeeneHns au o . nsa  3aToro
nccnepyem nosegeHue gyHkumm f(x). M'padmk pyHkumm f(X) Has3bIBaeTCH HOPMasIbHON KPUBOIA.
@ PaccmoTpumm cgoiicTBa pyHKuuu f(X):
1°. O6nacTtbto onpegeneHns PyHkumm f(x) aBnseTcs Bcs umciosast OCb.
2°. ®yHKUMA T{X) MOXET NPUHNMATL TOIbKO NOMOXUTE/IbHbIE 3HaYeHus, T. e. f(x}>0.
3°. Mpegen dyHkumm f(X) npyu HeorpaHNYeHHOM BO3pacTaHUW |X| paBeH Hyfo, T. €. OCb
OX ABnseTCs ropu3oHTaIbHON aCMMMTOTON rpafurka QYHKLUN.
4°, yHKUMA F{X) MMeeT B TOUKE X =a MaKCUMYyM, PaBHbIi1
1
ol 2
5°. 'padmk yHKUmMM f(X) CUMMETPUYEH OTHOCUTENLHO NMPAMONA X = a.
6°. HopmasibHas KprBas B TOUKax X = a +0 UMeeT neperuo,

]
flataol=

—.
£+ 2o

Ha ocHOBaHMM [OKa3aHHbIX CBOWCTB MOCTPOUM rpafuK MA0THOCTM HOPMaIbHOMO
pacnpegeneHus f(x).
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Kak BMAHO M3 pUCYHKa, HOpPMasibHas KpuBas MMEET KOJIOKOS006pa3Hyto dopmy. 3Ta
(hopma ABNAETCA OT/IMUUTENbHON YepTO HOPMa/IbHOrO pacnpefeneHus. Horga HopMasbHYH
KPUBYIO Ha3blBalOT KpUBOIA Maycca.

Mpy n3MeHeHWM nMapameTpa a hopma HOPMasIbHOM KPUBOM He u3MeHsieTcd. B aTtom
Clyyae, ecnM MaTeMaTWyecKoe OXupaHue (napameTp a) yMeHbLUWIOCh WU  YBENUYWUIOCH,
rpatyk HopMasibHOW KpUBOIA CBMIaeTCcs BMEBO MM BMPaBo .

Mpn M3MeHeHUM nNapameTpa SM3MEHSEeTCs (opma HOpManbHOW KpuBOW. Ecnn aToT
napameTp YBE/MUMBAETCH, TO MaKCMMa/ibHOe 3HayeHue (yHKumn f(X) ybbiBaeT, 1 Ha060poT.
Tak Kak niowanp, OrpaHWYeHHass KpWBOMW pacrpefeneHns u  ocbio OX, JO/MKHA ObITb
MOCTOAHHOW M paBHOM 1, TO C YyBe/MYeHMEM MapameTpa Kpueas npubnamkaetcs K ocu OX u
pacTArMBaeTCs BLO/b Hee, & C YMEHbLUEHWEM S KpUBas CTArMBaeTCs K NPAMON X=a .

[,
W Gyfdyt i

Wcnonb3osaHue topmyn f(X) 1 F(X) 4ns npakTUYeCKMX pacyeToB 3aTpyAHMTeNbHO. Ho
peLLeHve 3aga4 no aTum (opMysnamMm MOXHO YNPOCTUTb, €CIM OT HOPMa/IbHOIO pacnpesenieHns
C MpOU3BOMIbHBIMK  MapameTpamu a U S NepeiTm K HOPMa/lbHOMY  pacrpefeneHnto ¢
napametpamma=0, o = 1.

9 PyHKUMS MAOTHOCTM HOPMa/IbHOr 0 pacnpegenexus f(x) ¢
napameTpamun a=0, 0 =1Ha3bIBaeTCA MNNOTHOCTHLIO CTAaHAAPTHON HOPMa/IbHOWA Cy4YainHom
BE/MUYNHBI U ee rpadvk UMeeT BUA:

ol
/

s 3
PYHKLUMSA NNOTHOCTM U MHTErpasibHas (yHKUMA CTaHAapTHOW HopmanbHou CB 6ygyT
MMeTb BUA:

Jial= ] e < Fixi= ! Je. .

5, ),
u?g s ﬁ.?E —

MeToanYecKMe peKOMEHAALIMM NO MPOBEAEHNIO 1a60PAT OPHbIX 3aHA T Ui




[Ona BbluMCNeHUA BeposiTHOCTM nonagaHus CB B wHTepBan (a, b) Bocnonb3yemcs

& 2"

L Je 7

o 3
(yHKLUMer Nannaca: Wiy
Mepelrigem K CTaHAapTHOW HOPMaslbHOWM CMy4YaiHON BeNMUnHe
X —u
s = .
[ 4
Torpa
; o—da A—-8 B-a
Mo <X < fl)=H - <t )= Py, u;) =Pluy) — Plug)
o a o

3HaueHns QyHKuMmM ®(u) HeobxoAMMO B3STb M3 Tabnuubl MPUNOXEHWI "Tabnuua
3HaYeHN PyHKUMnM P(X)" .

[Mprmepsbl pewleHna 3aga4

Mo pesynbTaTaM HabMOAEHNA 3a PaboTO CcpeaHsAs HapaboTka Ha OTKa3 paBHa 2000
4acoB, cpefHeKBaapaTnyeckoe oTKNoHeHme 400 yacoB. OnpeaennTb BEPOATHOCTL 6€30TKa3HOA
paboTbl 1 BEPOSITHOCTb OTKas3a A/ 3HauveHMs HapaboTok 1000, 2500 mu 3000 uyacos, 3aKOH
pacnpefeneHns 0TKasoB — HOPMaslbHbIIA.

PeweHne: OnpegenseM  3HayeHWe  KBaHTWIM  HOPMWPOBAHHONO  HOPMa/IbHOMO
pacnpegeneHus Up no opmyne (2.14) 1 cOOTBETCTBYHOLLEN eii (hyHKL MK Jlannaca.

Ona Hapa6oTkum 1000 4acoB KBaHTWAb WM (DYHKUMS HOPMMUPOBAHHOIO HOPMasbHOro
pacnpegeneHns COOTBETCTBEHHO
t—M, 1000-2000

U, = =-0,25

P s, 400 , ®(U, )= (- 0,25)=0,4013
[nsa HapaboTkm 2500 yacoB
U _t—M, 2500-2000

p

=125

400

[ns Hapa6oTkun 3000 yacos
U - t—M, 3000-2000 _o5
PT s, 400 7. ®(U,)=(2,5)=0,9938

BeposaTHOCTbL  6€30TKa3HO paboTbl AN MOKasaTeNlel  MOAYMHSIEMbIX — 3aKOHY

HOPMa/IbHOT O pacnpefeneHuns onpegensem no gopmyne (2.12):
P(t)=1-®(U,) =1-0,4013 = 0,5987
P)=1-®(U,)=1-08944=01056. npu Hapa6oTke 2500 YacoB;
P{)=1-®(U,;)=1-09938=0,0062 _ npu Hapa6oTke 3000 Yacos..

BeposaTHOCTL O0TKa3sa onpegensem no gpopmyrne (2.15):

Q(t) =P ,) =0,4013

Q) =@U,;)=08%44. _ 1 apaGoTke 2500 uacoe;
Q(t) = ) =0,9938

s, ®U, )= (1,25)= 08944

— npu HapaboTke 1000 yacos;

— npu HapaboTke 1000 yacos;

. — npv HapaboTke 3000 yacos.

OTBeT: Npu Hapa6oTke 1000 Yacos: P(t) =0,5987.Q(t) = 0,4013 npu HapaboTke 2500
P(t) = 0,1056 ;Q(t) =0,8944 . NP Hapa6oTke 3000 Yacos P(t) = 0,0062 : Q(t) =0,9938
Ha ncnbiTaHna yctaHoBneHo 100 nagenuin. CpeaHss HapaboTKa Ha 0Tka3 coctasuna 600

4acoB, Koa(huumeHT Bapuauum pecypca 0,1. OnpefennTb KOAMYECTBO OTKa3aBLUMX W3AENin
npu HapaboTke 720 yacos.

4acoB:
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PeweHne. Tak Kak KoapduumeHT Bapuaumm paseH 0,1 — 3akOH pacnpegeneHus
HapaboTKN HOPMasTbHBINA.
Haxoaunm cpefHee KBagpaTUYHOE OTK/IOHEHWE, BbIpa3uB ero 13 hopmynsl (2.6),

s,=n,M,=01-600=60

Ona HapaboTkm 720 4yacoB KBaHTWIb WM (PYHKUMS HOPMMPOBAHHOINO HOPMa/lbHOro
pacnpegeneHns COOTBETCTBEHHO PaBHbI

t—M, 720-600
U, = L= =20
P s, 60 _ o, )=(2,0)=09772

BeposATHOCTbL 0TKa3a npu HapaboTke 720 yacoB onpegensemM no gopmyne (2.15):
Qt)=®U,)=09772

KonnyectBo 0TKa3oB npu HapaboTke 720 YacoB paBHO
n(t)=Q(t)- N =0,9772-600 = 586,32 ~ 587 0,

OtBeT: 587 n3genuii.

3afiaum ana camoCToATENIbHOrO peLleHns

1. Mo pe3ynbTatam HabnoAeHNI 3a paboToin 06beKTa CpefHAS HapaboTKa 40 OTKasa
pasHa 2000 4acos, cpefHekBagpaTu4yeckoe oTKNOHeHMe 400 yacoB. Onpefennutb 3HayYeHUs
HapaboTOK [0 OTKa3a, KOTOpble COOTBETCTBYKOT BeposaTHOCTM oTkasza 0,9; 0,5; 0,005. 3akoH
pacnpefenieHns 0TKa3o0B — HOPMa/IbHbIA.

2. MpepensHO JonycTumoe 3HayeHue pecypca coctaBnfeT 7000 yacos, cpefHee
KBagpaTuyeckoe 0TKNoHeHMe 1000 yacoB. OnpeaennTb CPeaHWin pecypc, BEPOSITHOCTb OTKasa U
BEPOSTHOCTb 6€30TKa3HOW paboTbl npy 5000 yacax.

3. B pe3ynbTare nsy4deHusa npouecca U3HalIMBaHUA K/blKa POTOPHOIO 3KCKaBaTopa
YCTAHOB/IEHO, YTO CPeAHSs BEeMNYMHAa M3HOCA COOTBETCTBYET 5 MM, gucnepcus 0,01 mm2
KakoBa BepOSITHOCTb TOr0, YTO HaJeHHOe 3HaYeHMe N3HOCa NPEBLILLAET CpefHee, He 6onee Yem
Ha 5 %.

4, CpegHsis HapaboTKa Ha OTKa3 cooTBeTcTByeT 1500 uyacam, KO3(DULMEHT
Bapuaumu 0,3. OnpefennTb NokKasaTeNn HageXHoCTU A HapaboTok 1000 yacos, 2000 yacos,
3000 vacos.

5. CpefHee KBagpaTuU4eckoe OTK/IOHEHMe pecypca paBHO 400 yacam, KO3PULMEHT
Bapuauun 0,3. OnpefennTb Mokasarenn HageXHocTu ansa Hapabotok 1000 yacos, 2000 yacos,
3000 yacos.

6. Ha ncnbiTaHna yctaHoBneHo 200 3aaBvkek. Yepes 1000 yacoB paboThbl 0TKa3ano
50 3aaBukek, yepes 2000 uvacos ewle 20 3aaBukek. OnpefennTb KOMMYECTBO OTKasaBLUMX
3a/BWXKeK B MpomexyTke BpemeHn oT 1500 uyacoB po 3000 yacoB paboThbl, €Cnn cpefHee
KBaJpaTnyeckoe OTK/I0HEHMe pecypca 500 yacos.

7. Ha ucnbiTaHnsa yctaHoBneHo 100 gonot. Yepes 150 yacoB paboTbl 0TKaszano 50
ponot, 4yepes 50 yacos ewe 2 pgonota. OnpegenuTb KOMMYECTBO OTKasaBLUMX [0/10T B
npomexxyTke BpemeHn oT 200 yacoB o0 250 4acoB paboTbl, €cnin KO3MUUMEHT Bapuaumm
pecypca 0,1.

8. MuHUManbHas HapaboTka Ha 0TKa3 coctaBnsieT 3000 yacoB, cpefHsAs HapaboTka
1200 vacoB. OnpefenvTb KOMMYECTBO OTKasaBLUMX M3Aenuii npu Hapab6oTke 9000 yacoB u
XapaKTepUCTUKM HALEXXHOCTMW.

0. OnpefennTb BEPOATHOCTb OTKasza u3genus npu Hapabotke 1500 4vacos, ecnu
KoahpuumeHT Bapuaumm paseH 0,2, HVKHee npeaenbHO-4OMYCTUMOE 3HaydeHue HapaboTKu
coctasnaeT 2000 yacos.
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10. MpefensHO JOMYCTMMOE 3HayYeHMe HapaboTKM Ha 0TKa3 cocTanseT 1600 yacos,
MakcuMasibHoe 3HadeHme 2000 yacoB. OnpeaennTb BEPOSTHOCTb OTKasa npu HapaboTke 1200
4acoB N XapaKTepuUCTUKM AaHHOI0 pacrnpeieneHns.

3afaHve: onpefennTb NokasaTe/iv HafeXXHOCTU, KOTOpble MOAYNHAKTCA HOPMa/IbHOMY 3aKOHY
pacnpefeneHns N 0TBEeTUTb Ha KOHTPO/IbHbIE BOMPOCH!
KOHTpPO/IbHbIE BOMPOCH!:

1. YTo npenctasnsieT co60M 3aKOH pacrpefeneHns cny4vainHol BeMUmHbI?

2. [ns  pacyeta Kakmx MokasaTened W  TEXHUYECKMX CUCTEM MpPUMEHSETCA
HOPMa/IbHbI 3aKOH pacnpesenieHns?

3. PacyeT nokasaTenen HafeXXHOCTU, MNOAUNHSAIOWMXCA HOPMaIbHOMY 3aKOHY
pacrnipefeneHus.

4, [ns  pacyeta Kakmx MokasaTened W TEXHUYECKMX CUCTEM MpPUMEHSEeTCA
norapupMUYECKN HOPMasIbHOE pacrpeseneHve?

5. PacyeT  nokasaTefneil  HafeXHOCTW,  MOAYMHAILIMXCA  OraputMmUecKn
HOpMa/IbHOMY pacrnpeieneHnio.

Jlutepatypa:

1. AnekcaHgposckas A.H. ABTOMaTUKa: YY4eOHUK /15t CTY[,. YUPEXAEHUI cpes,.
npod). o6pa3oBaHns — 3-e n34., cTep — M.: «M3paTenbckuii LeHTp «Akagemus», 2018. — 256c¢.

2. LLinwmapér B.KO. ABTOMaTU3aLMA TEXHOMIOMMYECKMX MPOLECCOB : YYEOHMK ANs

CTYA. yupexaeHuii cped. npod). 06pa3oBaHns — 3-e 13A., ctep — M.: «M3aaTenbCKuin LeHTp
«AKagemua», 2018. — 352

3.Wuwmapes B.KO. TwunoBble 3/1EMEHTbI CUCTEM aBTOMATUYECKOro YMnpasieHUs:
YuebHuk ana cpea. npod. O6pasosaHus / Bnagumup HOpbeny LUunwimapes. — M.:
N3paTenbcknin ueHTp «Akagemmsi», 2018. — 304 c.
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MJOK 05.02 TexH0oNnormss KOHTPoass COOTBETCTBUA U HAAEXKHOCT MU
VCTPOUCTB U DYHKUMOHAIbHBLIX 6/I0KOB MeXaTPOHHbLIX M aBTOMaT MYECKUX
VCTPOUCTB U cucTem ynpasneHna (10 yacos)

NabopaTtopHaa pabota Nel

Tema: «lNpodmnakTnyeckoe o6CnyXmMBaHWe annapatypbl»

Llenb paboTbl: M3y4ynTb NPOGMNIaKTUYECKOe 06CNyXXMBaHMe annapaTypsbl

Tun ypoka — nabopaTopHOE 3aHATHE.

MeTofabl 06yYeHNs — penpoayKTUBHbIA U MOUCKOBBIA

Xog pab6otbl: MOA MOXET 6blTb pernaMeHTHbIM, KasleHAapHbIM WA KOMOWHMPOBaHHbLIM.
PernameHTHOE 06CNy)XMBaHWE — 06Cﬂy)Kl/IBaHl/Ie, KOTOpPOE NpoBognTCA NO AOCTUXEHUIO

napameTpaMn U3LeNns HEKOTOPbIX  perfamMeHTUPOBaHHbIX  Mokasateneld. B KadvecTse

TEXHUYECKNX MapaMeTPOB MOryTt ObITb CHMA TOKA, Hanps>xeHne, CornpoTusieHne, ApKOoCTb U

T.4.

KaneHgapHoe o6cnymBaHvWe — 3TO 06CNY)XMBaHWE, KOTOPOE MPOBOAWUTCA B CTPOro
ornpejeneHHble KafeHAapHble CPOKW BHE 3aBUCMMOCTM OT COCTOSAHUSA um3genus. Takoe
06CnyXnBaHNe NPUMEHSETCA K M3aennamM, paboTocrnocOOHOCTb KOTOPbIX T/1aBHbIM 06pa3om
ornpeaensieTcs BPEMEHEM B TeuYeHWe KOTOPOro M3fennst 3KCMIyaTUPYHTCA U XpaHSATCA.

B MHXeHepHON npakTke 60/bLIOe PacrnpocTpaHeHUe MNoMydYnUs KOMOWHUPOBAHHBLIN
MEeTO  MPOMUNAKTUKN  06CNy>KMBaHWUSA (NPOBOAATCA W perfiameHTHoe, W KasleHAapHoe
06Ccny>KmBaHue).

B npouecce akcnnyatauuy YCTPOWCTB aBTOMAaTMKM 0CO60e BHUMaHWe 06pallatoT Ha
npoguiakTnyecke paboTbl, Npesynpexngarolime BbIXOL W3 CTPOA 3/1EMEHTOB aBTOMATUKMU
W B 3HAUMTE/IbHOW CTeneHW WCKuarowme asapuun. Llenb 3Tux paboT 3ak/iouvaeTcsd B
crefytoLem:

— [06/BaTbCA rapaHTUIMHBIX YPOBHEN W30MAUMM BCEX YacTell YCTaHOBOK;

— NOoAAEPKMBATb B MCMPABHOM COCTOSAHMM KabenlbHOe XO035IMCTBO, MNPOBOAA,
3/1eKTPOMarHUTHbIE Y MOTOPHbIE MeXaHW3Mbl, pefie, KOHTaKTbl U ApPYryto annapartypy;

—  [obuBatbCA COOTBETCTBMS NapameTpoB 3alMT 3a[aHHbIM YyCTaBKaM;

— NoAAEePKMBaTb B MCMPaBHOM  COCTOSHUM U 100%-HON rOTOBHOCTM K
BK/IFOUEHMIO YCTPOICTBA PE3EPBHOIO MUTaHUS;

— obecneumBatb COOTBETCTBYHLLYH HAAEXHOCTb AEWCTBUS  OGIOKMPOBOK U
COMIOKMPOBaHHbIX YacTeil Cxem, CUrHam3aumMm u 1. n.

Mepes NyCKOM CpeACTB aBTOMartuM3auuMy  YCTAHOBOK B 3KCM/lyaTaumio MNPOBOAAT
TEXHWYECKMIA (BHELUHWIA) OCMOTP, B pesy/ibTaTe KOTOPOro BbISBAAKT OLIMOKM MOHTaXa W
Hanagkn.  TeXHUYecKOMy  OCMOTPY  MpeALecTBYeT  MpeaBapuTesibHOE  U3y4eHue
[JOKYMEeHTaLUUN Ha aBTOMAaTM3aLMIO, aKTOB Ha CKpbITble paboTbl, akToB W MPOTOKO/IOB
PeBU3NA 1N NacnopToB 060pyAoBaHMA U T. [.

B cuctemax asTomartuueckoro ynpasneHusi (CAY) ualle BCero BbIXOLAT M3 CTpOA
MyNbTOBbIE MEPeKYaTeNIn U AaTyMKK, [AaT4MK KOHTPONS CKOPOCTW, AMOAbl, MPOBOAKA
BTOPUYHOW  KOMMYTauMu  MNyNnbTOB, OCOOEHHO B  CAyYasX 3aHWKEHHOW  nJoLagu
MOMEPeYHOro CeyeHWs MPOBOLOB  KOMMYyTaUWW, MNpeaoxpaHuTenu, Lenn  BTOPUYHOW
KOMMyTauMnm ¥ Takoe 060pyfoBaHWe, Kak cOpacbiBalollas TeneXxka CO BCEMU ee
YCTPOWCTBaMW W MeXaHW3MaMK, 3/1EeKTPOMAarHUTHble MPUBOAbI  KanaHoB, — 3aliMTHas
annapatypa npvBOLOB 3aABWKEK W MexaHusMma 3afBukeK. MeHee pacnpocTpaHeHbl
MOBPeXAeHNs MeCT MPUCOEAMHEHUA Ha KIEMMHMKaX KOHEYHbIX W MyTeBbIX BbIKNtOYaTesnen,
a TaKXe pPeneiHOKOHTaKTHON annaparype.

Bce HeucnpasHoct B CAY CBOJATCA K OrpaHWYeHHOMY YWUCNY 3/1EMEHTAPHbIX
HEMCrpPaBHOCTEN, KOTOpble KNacCUMUMPYIOT Creaytowmm o6pas3om:

—  006pbiBbl Leneid B Kabene, npoBoje, B MecTax MNpUCOeAMHeHUs (annapar,
pene, KNEMMHWK W Ap.) W BHYTpW arnnapata uav npuéopa;
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— KOpPOTKOe 3aMblKaHMe MeXay pasHbIMU Lenamy OAHOro HarpsXeHus, Lenamu
pasHbIX TMOMIIOCOB B CUCTEME OAHOrO  HanpsHXKeHWs W MOJMCOB  PasHbIX  CUCTEM
HanpPsHKEHWA, TOKOBEAYLIMMM YacTAMU M KOPMYCOM WM Ha 3eM/IK0, CUTHa/IbHbIMU WU
pabounmmy KOHTaKTaMu pefie U annapatoB (IOXKHble 3aMblKaHUSA);

— HapyLleHne (YHKUUW KOHTAKTOB (MOBbILIEHO MepPexoLHOe COMpPOTUBIEHME
KOHTaKTOB, Mepek/oYyalolLMe KOHTaKTbl He Aat0T HALEXHOro COeAuHeHWs, 3ana3fblBatoT B
[ENCTBUN, NepeKpbIBAOTCA WM 3aMKHY/IUCh MeXay CO60W);

— HeUCnpaBHOCTb  3NEKTPUYECKMX 3/IEMEHTOB: PE3UCTOPOB, KOHZEHCATOPOB,
MosynpoOBOAHMKOBLIX NPUOOPOB (4UOA4, TPWMOL), KAaTyLeK pefie M annapartoB, CUTHa/bHbIX
namn 1 apmartypbl, BCMOMOraTeflbHbIX  3eKTPOABUraTesniel, npegHasHayeHHbIX — Ans
yrpaBneHust UM perynnpoBaHns, U3MepuTebHbIX MpUbopoB;

— HapylleHne paboTbl MexXaHWYeCKOW 4acTu annapaTypbl, YCTaHOB/IEHHOW B
pabounx nomeLleHnsax (KHOMKa YnpaBfeHUs, KOHEYHbIN BbIK/KOYaTe/lb, AATYMK KOHTPONSA
CKOPOCTW, WCNOMHUTENbHBIA MexaHu3M W Ap.), annapatypbl, YCTaHOB/IEHHOW Ha My/bTe
yrnpaeneHus (nepeknwoyaresib, Tym6/ep, KHOMKa ynpasBfeHWs W Ap.), annapartypsbl,
YCTAHOB/IEHHON B pacnpefenMTenbHbIX MNynbTax (pene, aBTOMaTUYECKWUIA BbIK/KOYaTE b,
MarHUTHbIA MyCKaTenb).

Ona  npefynpeXxaeHusa  NpeXkAeBpPeMeHHOro  BbIXo4a U3 CTPOA  3/IEMEHTOB
aBTOMaTUKN W  TMOALEePXaHUs uxX B pabOTOCNOCOGHOM  COCTOSAHMM  MPOBOAAT  PAf
NPOUNAKTUYECKUX MEPONpPUATUIA, B CUCTEMY KOTOPbIX BXOAUT ClefyloLlee.

1. Tekywee o6cnyxmBaHve W Haazop 3a pabotoi CAY, pesynbTaTbl paboThbl
(PMKCUPYIOT B XKYpHasiax 3Kcnayarauuu.

2. Mepuognueckoe 06CNTYXMBaHWE W UCMbITAHWSA, BbIMOMHAEMble MO rpauky. OHM
MO3BONAIOT BbIABUTL Kak 00Lee coctosHne CAY © ee OTAeNbHbIX 3/1EMEHTOB, TaK W
oyarv CKpbITbIX MOBPEXAEHUA WM MPU3HAKK, YKasblBaloLWMe Ha BO3MOXHOCTb WX
nossneHusa. [lpu  3TOM  (PUKCUPYIOT COCTOSHWE  U30M1AUMKM,  annapatypbl, OCHOBHOrO
060pyfoBaHMS M ero OTAEeNbHbIX 4acTell, a TakKe BbIABNAT HEHaAeXHble 3/1EMEHTbI U
obopyfoBaHMe WM €ro  OTAeNlbHble 4YacTW, KOTOpPble HY)KHO 3aMeHWTb. JTO [enarT
macTepa-Hanagunku.

3. TnaHoBo-npefynpeauTeNibHble  PeMOHTbl  (4acTO  BbINOMHAEMble  Mocne
MPUBELEHHbIX BbIlle WCMbITAHWIA), MO3BOMAIOLLME HEMEL/IEHHO YCTPaHUTb BbISB/IEHHbIE
AedekTbl M 06ecneynTb UCrpaBHOE COCTOSIHME BCex aneMeHToB CAY.

MpW BbINONHEHUWN PEMOHTHbLIX PaboT PYKOBOLCTBYKOTCA MPOTOKO/AMU WCMBbITAHWUIA 1
3anncsMU B OKypHanax aKcnayatauuu, rhe OTMeyaloT HeucnpaBHOCTW, O0OHapyXXeHHble
[EeXKYPHbIM MEPCOHA/IOM.

4. TlpounakTnyeckas 3ameHa W3HOLIEHHOr0 000pYAOBaHWUA WM ero OTAe/bHbIX
yacTeii B Cnyyasx, Korga, no fAaHHbIM PEMOHTHON Opwurafdbl, Takasd 3ameHa TpebyeTca [0
NCTEYeHMS CpOKa Hayala HOBOTO OYepefHOro  pemMoHTa. JTy paboTy  MpoBoauT
06CNY)KUBAIOLLMIA  NepPCoHas, PYKOBOACTBYACL MpeAnucaHneM pPYKOBOAWUTENS PEMOHTHOWA
Opuragbl, B CPOKW, COr/lacoBaHHble C MOCTaBKOW 3amacHbIX YacTeidi U BO3MOXHOCTSMU
akcnnyatauun. 10 3aMeHbl M3HOLLEHHbIX 4acTeld MM 060pYyAOBaHMA 3a HUMK Habnopaet
[EeXYPHbIA nepcoHan. M3bATUe HeHafeXHbIX 3/EMEHTOB 060pYLOBaHUS B MEXPEMOHTHbIN
nepnog Mno3BOMSET MOBLICUTL HafeXHOCTb paboTbl CAY W YA/IMHWUTL  MEXPEMOHTHbIN
nepuos.

3afiaHue:  M3yunTb MPOMUIAKTUYECKOE 06CNYy)XMBaHWe arnapaTtypbl U OTBETUTbL Ha
KOHTPO/IbHbIe BONPOCHI

KOHTpO/IbHbIE BOMPOCS!:

1. KakoBa Le/ib NpothniakTUYeCKnx paboT, BbIMOHAEMbIX HA CPeACcTBax aBToMaTM3aLmum
YCTaHOBOK?

2. Kakue anemeHTapHble HEMCNpPaBHOCTN BO3HUKaOT B CAY?

3. Uto BXOANT B cucTEMY NPOMNIAKTUYECKNX MEPONPUATIIA, NPOBOANMbIX B CAY?

Jlutepatypa:
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1. AnekcaHgpoBckas A.H. ABTOMaTuKa: YYeOHWK A8 CTYA. YUPEXAEHWA cpeg.
npod). o6pa3oBaHns — 3-e 13a., cTep — M.: «M3aatenbekuii LeHTp «Akagemus», 2018. — 256¢.

2. LLinwmapés B.KO. ABTOMaTM3aLmMa TEXHONOMMYECKUX MPOLIECCOB : YYEOHUK AN
CTYA. YYpexxaeHwuii cpeq. npod. obpasoBaHMs — 3-e u3f., cTep — M.: «34aTeNbCKUn LEHTP
«AKagemusa», 2018. — 352

3.Wuwmapes B.KO. Twunosble 31eMeHTbl CUCTEM aBTOMATUYECKOro YMpaB/eHUs:
YuebHuk ana cpea. npod. O6pasosaHus / Bnagumunp HOpbeuy LUuwimapeB. — M.:
N3paTenbcknin LeHTp «AKagemumsi», 2018. — 304 c.

JTabopaTtopHas paboTta No2

Tema: «PernameHTHOe 06C/TyXXKVBaHMe»
Llenb paboTbl: N3y4nTb PernaMeHTHOe 06CNYXMBaHNE.
Twvn ypoka — nabopaTopHOe 3aHATHeE.
MeTtozbl 06yYeHUs — penpoayKTUBHBIA 1 MONCKOBBI
Xof paboTbl:

PernaMeHTHble paboTbl BK/OUAKOT CREAYHOLLME MEPONPUATIS:

- KOHTPO/Ib TEXHUYECKOIO COCTOSIHS;

- TexHn4Yeckoe o6cnyxunsarue (TO);

- CHabXXeHwe;

- cbop 1 06paboTKa pe3ynbTaToB IKCNIyaTaLun.

BbINoNHeHVE pernaMeHTHbIX paboT MOXHO NOAPa3AeNnTb Ha TP aTana:

- NOAroToBKa TEXHOMOIMMYECKOro 06opyfoBaHus, 06bekTa (anemeHTa) K TO;

- BbIMO/IHEHME PerfameHTHbIX paboT;

- nepegaya 06beKTa (06 LEKTOB) NPON3BOACTBEHHOMY MEPCOHANY.

TuNOBON rpagnK CETEBOro BbIMOMHEHNSA HaMb0ee 06bEMHbIX PernaMeHTHbIX paboT Ha
06beKTe MprBeAeH Ha pUCyHKe 1
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PucyHoK 1 — TUNoBoWi ceTeBoin rpatnk BbiNoNHEHMS P.P. Ha 06bekTe.

Ha atane | B Npon3BOACTBEHHOM NOApPa3AeNeHN NPON3BOAUTCA MOLIOTOBKA W Mepefada
0ObEKTOB OT MPOW3BOLCTBEHHOI0 MepcoHasa NMepcoHasly 3KCrJyaTauyMoHHOrO rnojpasneseHus
Ans nposefeHnsa P.P. [Mpy 3TOM BbINOHAKTCA:

- YTOYHEHWe HapaboTKM 06beKTa 1 3/1eMeHTOB (6/10KOB);

- BbIICHEHME B NOTPEOHOCTM 3aMeHbI 3/1EMEHTOB W/ 0OBEKTA;

- orpegenexve paboT, KOTopble HEOOXOAMMO BbIMOIHUTL LOMOHUTENBHO K P.P.;

- BHELHWA ocMOTP O0OBLEKTOB BMeCTe C pabOTHMKAMM  NPOU3BOACTBEHHOrO
nofpasfeneHuns;

- 3ano/IHEHNE TEXHNYECKOWN JOKYMEHTaLUN.

MeToanYecKme peKoOMeHaaLIMM MO MPOBEAEHNIO 1a60PAT OPHbIX 3aHAT Wi




Mocne 3TOro 06bLEKTLI NepefarTca M3 MPOU3BOACTBEHHOIO nogpasfeneHns (yvactka,
Liexa, rae OCYLLECTBNSETCA TEXHONOMMYECKNIA NPOLECC) B AKCMIyaTalMOHHYHO rpynny (rpynny
Tex. o6cnyxusanus KUIM n A, Hanpumep) AN BbINosHeHus P.P.

B nepuopg nepegaun cneynanuctamun rpynnsl TO Npon3BoAUTCA U3YUYEHUE TEXHUYECKUX
NOKYMEHTOB Ha 00beKTbl (CO CBEPKOW HOMEPOB), YTOYHEHME OCOBEHHOCTEN KOHCTPYKLWN,
HapaboTKK, 3ameyaHMin B npouecce Mx paboTbl 1 T.N. Mo pe3ynbTatam OCMOTPa U U3y4eHus
[OKYMEHTaLMUN OLEHMBAETCS TEXHUYECKOE COCTOSHME 00BLEKTOB U Ka4YecTBO MX 3KCMyaTauun B
Nepuof y4acTus B TEXHOOMMYECKOM NPOLIECCe NPOM3BOACTBA B MEXPErTaMeHTHbIV NePUOA.

Kpome Toro, n3yyeHvie JOKyMeHTaLMM 1 OCMOTP 06BLEKTOB MO3BOAET YTOUYHUTb 06bEM
NpeacToAWMX paboT Mo perfameHTy, BHECTM HeobXO4MMble KOPPEKTUBbLI B YCTaHOB/IEHHYHO
nocnefoBaTeNlbHOCTb  BbINOMHEHWA P.P., onpefennTb npegsapuTelbHY0 MNOTPeOHOCTb B
3anacHbIX YacTAX U pacxXofHbIX Martepuanax, yCTaHOBUTb BPeMs BbINonHeHUs P.P., nopaboTok
(Npn HeobXoAMMOCTHM) U ONpPeenUTL CPOK BbIXO4A 0OBLEKTOB U3 TEXHNUYECKOr0o 006C/TY)XXM1BaHMUS
no faHHomy suay P.P.

Ha BTOpoM 3Tane npouMcXOoAuT MPOM3BOACTBO NpodunakTukn, T.e. P.P. 3TOT 3Tan
ABNSAETCA OCHOBHbIM. Ero Npofo/KnTenbHOCTb 3aBUCUT OT TUMOB U COCTOAHMA 06BEKTOB M BUAA
P.P. K BbinonHeHuto P.P. npucTynatoT TOMbKO MOC/Ne NPUHATUSA COOTBETCTBYIOLLUX Mep,
obecrneunBatoLLMX TEXHUYECKYHO 1 MOXKapHYt0 6e30MacHOCTb PaboT Ha 06beKTax.

P.P. Ha HekoTOpblIX O00beKTax BbIMNOMHAKT 63 WUX AeMOHTaka (CHATUA) C
TEXHONOMMYECKMX NIMHWUIA, WUCNOMb3ys [ANA 3TOr0 CrneyvanbHble MPUCNOCO6MeHNs B Buae
NMUTATOPOB, KOHTPO/IbHO — TMOBEPOYHYK0 annapaTtypy nepeHocHoro Tuna wu ap. [lpu
HeobX0ANUMOCTN OOLEKT WM ero OTAeNlbHble 3/1eMeHTbl AEMOHTMPYHOTCA A8 NPOM3BOACTBA
TeKyLLero pemMoHTa, pa3bopKu, MOBEPKW, WCMbITAaHUA, PeryiMpoBkM W apyrux pabor,
NMPOM3BOAMNMBIX, KaK Npasusio, B CNeLmain3npoBaHHbIX 1abopaTtopusax, ydyacTkax.

MMocne TEXHUYECKOro O6CNY)XMBAHWUSA CHATblE 3/IEMEHTbI U 0O0BLEKTbI MOHTUMPYIOTCS Ha
TEXHO/IOrM4Yeckoe 060pyAOBaHNe, aBTOMATM3MPOBAHHbIE CUCTEMbI, MOC/E Yero OTAe/bHble
006beKTbl (3/1EMEHTbI) NPOXOAAT UHAMBUAYaNbHOE UCMbITaHWe (NPOBEPKY paboTOCnoCOOHOCTH,
COOTBETCTBME OCHOBHbIX MapaMeTpoB).

Bce BbisiBieHHble B npouecce P.P. HeucnpaBHOCTUM Y4YMTbIBAOTCH B TEXHUYECKOW
JIOKYMEHTALMM N YCTPAHAKOTCA MeToAamK, COorfiacoBaHHbIMU C PYKOBOAUTENIEM MPON3BOACTBA
P.P. KoHTponb 3a MNOMHOTOM M KayecTBOM P.P. B X0fe WX BbIMNO/HEHNS OCYLLECTBASET
HaYa/lbHUK 3KCM/yaTauMoHHOro nogpasgeneHuns (HadanbHuk, mactep KUIM n A, Hanpumep), ero
3aMecTuTe b, PyKOBOAMUTENN rpynn nponssoactaa P.P.

Ha |1l sTane npon3sogATcA:

- KOHTPO/IbHbIE OCMOTPbI MO/IHOTLI U Ka4ecTBa BbINOSHEHUS P.P. 1 cocTosiHMe 06bEKTOB
HaYya/IbHUKOM 3KCMNJyaTalMOHHOIo noApasfeneHns U pyKoBOAMUTENSAMM Tpynn npou3BOACTBa
P.P.;

- ohopm/ISETCA COOTBETCTBYHOLLAA TEXHNYECKAs JOKYMEHTaLMS.

Mocne NOMHOro MOHTaXKa U NPOBEPKM KOMUCCUEN KauyecTBa BbINOHEHWS NPOGNNIAKTUKM
NMPOU3BOANTCA  KOMIM/IEKCHOE  WCMbITaHNWe OOLEKTOB COBMECTHO C  TEXHO/IOMMYECKUM
obopyaoBaHMeM. Bce BbISIBIEHHbIE HEMCMPABHOCTU YUUTLIBAKOTCA B CheLnanibHOM XXypHane u
YCTPaHATCA CcunaMn rpynn npoussoacTea P.P. no pesynbTataM KOMMIEKCHONO UCMbITaHWS
OLIEHMBAETCS KayecTBO BbINOMHeHMSs P.P., a 06beKTbl NepefatoTca No akTy Npov3BOACTBEHHOMY
noApasgenieHnto.

TO (npodmnaktukoin, B TOM umcne P.P.) OOBEKTOB W 3MEMEHTOB 3aHWMAOTCS
cneuuasibHble  rpynnbl, B  KOTOPble  BXOAAT  WMHXMHEPHO-TEXHMYECKME  PaBOTHUKW,
KBaIM(MUMPOBaHHbIE paboune, KMEKLIME COOTBETCTBYHOLLYK MOATOTOBKY, MOMELLEHME,
HeobxoAMmoe Ans BbiNonHeHWs P.P., o6opyaoBaHue, YCTPOMCTBA M NPUCNOCOGMeHMs Ans
NPOBEAEHNS PEMOHTA, MOBEPKWU, AMArHOCTUKM TEXHUYECKOrO COCTOSIHUSI OOBEKTOB U UX
3/1EMEHTOB (CPeACTB M CUCTEM aBTOMATUKN).

MeToanYecKMe peKOMEHAALIMM NO MPOBEAEHNIO 1a60PAT OPHbIX 3aHA T Ui




Ko BCeM KOHTPO/IbHO-MPOBEPOYUHBLIM YCTPOMNCTBAM U NPUCMOCOBNEHNAM, UCNONb3YEMbIX
npu npousBoacTee P.P. cneymannsvpoBaHHbIMW TpynnamMyi NPOPUNaKTUKK, NPeLbsBAstOTCS
crefiytoLime 0OCHOBHble TpeboBaHUA:

- BO3MOXXHOCTb MPOBEPKM arperatoB WM U3Aenvii NPerMyLLECTBEHHO 6e3 CbEMKM UX C
TEXHOMOMMYeCKoro 060py0BaHNs, CUCTEM;

- NPUrogHOCTb K MaKCUMaslbHOW aBTOHOMHOCTW, MPOBEPOK OTAENbHbIX 3/1EMEHTOB W
06bEKTOB;

- YHUMBEpCa/bHOCTb, 06ecrneymBatoLas KOMMIEKCHY0 MPOBEPKY MO BCEM MapaMeTpam
Hanb0/bLLEr0 YnNCNa 06BEKTOB;

- MakcuMaNibHass NPMCNOCO6NEHHOCTb K MNPOBEAEHMIO MPOBEPOK 3/IEMEHTOB  Ha
pasnyHbIX 06beKTax (cuctemax);

- MNPUrogHOCTb  WCNOMb30BaHWA B  YCMOBWAX CTaUMOHAPHOrO W MEPEHOCHOro
6a3npoBaHus;

- TpaHcnopTabenbHOCTb, ManorabapuTHOCTb, KakK MpaBWn0, MNPUrogHOCTb  Ans
pa3MeLLeHMs B CTaHAAPTHBIX KOHTENHepax.

KonnuecTBo 1 060pyaoBaHme paboumx MecT onpeaensieTcs nepeyHeM n 06Lemom pabor,
NpeayCMOTPEHHbIX TEXHOMOren. Ha paboumx mectax v B nabopaTopmax pasmeLlatoTcs CTEH/bI
C KOHTPONbHO-NOBepoYHO annapatypori  (KMA), npucnocobneHuns, WHCTPYMEHT, Tex.
AOKyMeHTauusi. B uensx noBbIlIEHMS OTBETCTBEHHOCTM 3a COCTOsSHME pabouyero Mecta U
WHCTPYMEHTA OHW 3aKPEensTCa 3a onpeaeneHHbIMU CneuyanmcTamm,

3afiaHne: N3y4uTb periaMeHTHoe 06Cl'ly)Kl/IBaHVIe.

Jlutepatypa:
1. AnekcaHgposckasd A.H. ABToMatuKka: YYeOHWUK A9 CTYA. YUPEeXAEHWA cpeq.

npod). o6pa3oBaHns — 3-e n34., cTep — M.: «M3paTenbekuii LeHTp «Akagemus», 2018. — 256c¢.

2. LLnwmapés B.HO. ABTOMaTM3aLMa TEXHONOMMYECKUX MPOLIECCOB : YYEOHMK A/1s
CTYA. YYpexaeHwii cpeqd. npod. obpasoBaHMsi — 3-e U3f., CTep — M.: «l3aaTenbCKUin LEHTP
«AKagemusa», 2018. — 352

3.Wuwmapes B.KO. TwunoBble 31EMEHTbI CUCTEM aBTOMATUYECKOro YMnpas/ieHUs:
YuebHuk ana cpea. npod. O6pasosaHus / Bnagumup HOpbesny LUuwimapes. — M.:
N3paTenbckunin LeHTp «Akagemusi», 2018. — 304 c.

JlabopaTopHas paboTa Ne3

Tema: «lMnaHnpoBaHne NPOOUIAKTUYECKOT0 06CTY>KNBAHWUSI»
Llenb paboTbl: M3y4nTb NIAHNPOBaHME NPOMUIAKTUYECKOTO 06CTY>KMBaHWS
Tun ypoka — nabopaTopHOe 3aHATHe.

MeTo/bl 06yYeHUs — penpoAyKTUBHbIA U MOVUCKOBBIA
Xog paboTb!:

MpogunakTnyecke MeponpuaTUa naaHMpyoT Ha 1.2 roga. Cpoku nposefeHus
OTAeNbHbIX BUAOB PaboT OnpeaenstoT B 3aBUCUMOCTU OT 0cobeHHocTer CAY u ycnosuid
aKcnayatauum — NpegnpuaTus,  UcxXogsa W3 TpeboBaHWA — [eWCTBYHOLUMX — MpaBun U
WHCTPYKLWIA.

pak npoBeAeHMs NPOMUMIAKTUYECKUX PaboT  Ao/mkeH 6biTb  MpuMBA3aH KO
BpeMeHn (aekafbl, Mecsupbl). HapylleHuss npeaycMOTPEHHbIX CPOKOB W OTCTYM/EHWUA OT
rpagmka paccmarpvBaroTCA KakK aBapuilHas cuTyaums.

TexHunyeckoe o6cnyxmnsaHne (TO) YCTPOWCTB aBTOMATMKM BK/OYaeT B Cebs
creflytoLLee: KOMMNJIEKC NPOuUIaKTUYeCKNX paboT, Hanpas/ieHHbIX Ha NPesoTBpaLleHne 0TKa30B
(3ameHa 3/71EMEHTOB, CMa304Hble W KpeneXHble paboTbl U T. A.); paboTbl, CBSA3aHHbIE C
KOHTPO/IEM TEXHUYECKOr0 COCTOAHUSA, Lieflb KOTOPbIX — MPOBEPUTHL COOTBETCTBME NapaMeTpoB,
XapakTepu3ytoLwmx paboTocnoco6HOe COCTOSHME YCTPOMCTB  aBTOMATWMKKM, TpeboBaHUAM
HOPMaTMBHO-TEXHUYECKOW AOKYMeHTauuu ((hopmynsap, nacnopt v Ap.); PerysmpoBOYHbIE U
HacTpoeyHble paboTbl, NpefHa3HaYeHHbIe 415 0BEeEeHMS NapaMeTPoB YCTPOWCTB aBTOMATUKM
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(6noKoB, [aTYMKOB, Y310B) A0 3HAYEHWI, YCTAHOB/IEHHbIX HOPMAaTMBHO-TEXHWUYECKON
AOKYMeHTaLMei.

TeKyLMin peMOHT Hanpas/ieH Ha BOCCTaHOB/IEHMe paboTOCNOCOOHOCTM UM UCNPABHOCTM
YCTPOICTB aBTOMATUKIN NyTEM YCTPaHEHUS OTKA30B 1 NMOBPEXAEHNIA.

B 3aBMCMMOCTM OT YCNOBWIA  3KCMyaTauuW, KOHCTPYKTMBHbIX OCOBEHHOCTEN
annapatypbl M XapakTepa OTKa30B Mpu opraHusaumm TO MOryT ObiTb WCMO/Mb30BaHbI TPU
NPUHLMNA: KaleH4apHbI, HapaboTKM N CMeLUaHHbIN.

KaneHgapHbIi NpyHUMN COCTOUT B TOM, 4TO TO Ha3Ha4aroT 1 NPOBOAAT N0 UCTEUYEHUM
ornpeaeneHHOro KaleHAapHoro cpoka (AeHb, Heaens, Mecsl, Keaptan v T. A.), HE3aBUCUMO OT
MHTEHCMBHOCTM UCMO/b30BaHNA YCTPOWCTB aBTOoMaTuKM. Ob6beM kaxporo TO onpegensetcs
3KCMNyaTauMoHHON JOKyMeHTaumen (MHCTpyKumein no TO, MHCTPYKLMER MO aKCnyaTaumum 1 T.
A)-

MpuvHUMN  HapaboTKu npeanonaraeT HasHavyeHWe cpokoB TO MO AOCTMOKEHUU
annapatypoil onpegeneHHoOn HapaboTku. Mpu 3TOM HapaboTKa MOXET UCUUCNATLCS B Yacax
paboThbl, Ync/ie BKIKOYEHNA. STOT NPUHLMN MOXET ObITb UCMO/b30BaH A1 opraHu3auun TO B
Tex cnydasx, Korga OTKasbl 00YCMOBNEHbl MpoueccaMu W3HOCa, annapatypa paboTaer B
TSDKESbIX YC/IOBUSAX, 3HAYMTE/bHO OT/INHAOLLUMXCA OT HOPMa/TbHbIX, UM A/INTENIbHOE BPEMS.

CMeLlaHHbIi NpUHUMN opraHu3aumMn TO NpUMEHAOT A9 YCTPOWCTB aBTOMATuKW, y
KOTOPbIX 0TKa3bl 06YC/IOB/IEHbI KaK NpoLieccaMmn U3HOCa, TakK 1 CTapeHus.

B opraHmsauum TO MOXHO BbIAeNWTb TPW 3Tana: MOArOTOBUTE/bHbIA, OCHOBHOW W
3aK/MHOYUNTESIbHbIN,

Ha noarotoBuTeIbHOM 3Tane peLuatoT CneaytoLme Bonpoch!:

nnaHuposaHue pabot no TO 1 NocTaHOBKa 3aa4 UCMOTHUTENAM,;

MOArOTOBKa O06CNY)XMBAKOLWEro nepcoHana (M3ydeHUe WHCTPYKUMIA, TEXHUYECKUX
ornucaHunin, Npasus 1 Mep 6e30MacHOCTM, 0TPaboTKa NPaKTUYECKMX HaBbIKOB Ha TPeHaXKepax v T.
A

MOArOTOBKA KOHTPO/IbHO-M3MEPUTENbHBIX MPUBG0POB, MHCTPYMEHTOB, MaTepUaJIOB;

? NOArOTOBKA YCTPOWCTB aBTOMATUKM K NposefeHuto TO;

NpoBefieHNe  OPraHM3auMOHHO-KOHTPO/IbHBLIX — MepOonpuATUA  (KOHTPOSIb  3HaHWIA
06CNYXKMBAIOLLLETO NEPCOHANA, COCTOAHUA KOHTPO/IbHO-NU3MePUTE/IbHbIX NPU60POB).

Ha oCcHOBHOM 3Tane B COOTBETCTBUM C MN/IaHOM (CeTEBbIM rpakoM, TEXHOOMMYECKUMU
KapTamu) NpoBOASAT BCKO COBOKYMHOCTb paboT no gaHHomy Bugy TO. Ha aTom aTane peluatoT
3324y KOHTPO/IA MOSTHOTBLI U KadecTBa nposegeHns TO v obecrieveHns Mep 6e30MacHoOCTU.

Ha 3aknounTensHOM aTarne nepeBOAAT YCTPOMCTBA aBTOMATMKM B 3aflaHHOE COCTOSIHMe,
[enatT 3anuMcy B YYETHOM [OKYMeHTauuuM O MpoAenaHHbIX pabotax W BbISB/EHHbIX
HeMcnpaBHOCTAX, YOMPatoT NMOMeLLEHNS, TEPPUTOPUIO U NOLBOAAT UTOTW.

3ak/ntoyeHre 0 TEXHUYECKOM COCTOSIHMM YCTPOMCTB aBTOMaTUKW fenatoT Mo pesynbratam
N3MEPEHUS WM KOHTPONS COBOKYMHOCTW MNapaMeTpoB, Onpefenstowmx paboTocnoco6HOCTb
YCTPOWCTB aBTOMATUKM U CUCTEMbI B Lie/IOM. PasninyatoT BuAbl KOHTPONSA: paboTocnoco6HOCTH,
AMarHocTuYecKnii n ap.

KoHTponb paboTocnocobHOCTM MPOBOAAT MNPV MOATOTOBKE YCTPOWMCTB aBTOMATUKMU U
CUCTEMbI B LIE/IOM K MpuMeHeHuto (pabote), npu TO 1 pemMOHTe, NepUOAMNYECKN B mpoLiecce
XpaHeHus. OCHOBHas 3afa4a — orpegesieHne TEXHUYECKOro COCTOAHUA CUCTEMbI aBTOMaTUKW B
LlesioM. B npouecce KOHTPONSA BbINOMHAKT HACTPOWKY U PerynmpoBKy.

[narHoCcTUYecKnii  KOHTPO/Ib  aBTOMATU3MPOBAHHOW WM aBTOMATMYECKOW CUCTEMBI
MPOBOAAT A/ OTbICKAHWS HEMCNPABHOCTEN 1 YCTaHOBMEHUS MPUUMH UX BOSHUKHOBEHWS.

OfiHa 13 BaXXHe/LWMX 3aaa4 npy NpoBeAeHUN AUarHoCTUYECKOro KOHTPONA — BblOpaTh
Takyto cTpaTtervto (Mporpammy) MOMCKa HEUCnpaBHOCTEW, Npu  KOTOpoi  TpebyeTcs
MUHUMa/IbHOE BpeMsi A1 OOHapy>KeHWs HemcnpaBHOro anemeHTa. [lporpamma nowvcka
HeMcnpaBHOCTEM 3aBUCUT OT MPUHATOrO0 MeToda. Hambonbluee pacnpocTpaHeHwe Moay4nIn
MeTOAbl MOCNefoBaTeNlbHbIX MO3/IEMEHTHbIX MPOBEPOK, MNOCMeA0BaTE/IbHbIX  FPYMMNOBbIX
MPOBEPOK 1 KOMOVHMPOBAHHBIIA.
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MeTog nocnefoBarte/ilbHbIX MO3/IEMEHTHBLIX MPOBEPOK COCTOMT B TOM, 4TO MOWUCK
HEMCMNPaBHOCTX BeAyT MyTEM MPOBEPKM 3/1EMEHTOB CUCTEMbI MO OAHOMY B OMpefeNeHHOW,
3apaHee YCTaHOB/IEHHOWN MocnefoBaTeNbHOCTW. [py 0BHApPY)XXEHUM HEUCMPaBHOMO 3/ieMeHTa
MOMCK NPeKpallaloT M 3aMeHSIIOT 3NeMEHT, a 3aTem MNPOBOAAT KOMMIEKCHYHD MPOBEPKY
paboToCcnoco6HOCTM BCEM CUCTEMbI. ECAM  KOMMNEeKCHas nNpoBepka MOKa3ana, 4To
paboToCnoCOOHOCTb He BOCCTAHOB/IEHA, MPOAO/MKAETCA MOMCK Crefytoweli HeMcnpaBHOCTU C
TOM MO3ULMK, Ha KOTOPOW Bblnl 06HAPYXKEH HEMCPaBHbINA 3M1eMEHT. py Hax0oXaeHUn BTOPOro
HEMCMPaBHOIO 3MeMeHTa CHOBa MPOBEPAOT CUCTEMYy WM T. A. A0 BOCCTaHOBNEHMS
paboToCrnocobHOCTN aBTOMATM3MPOBAHHOIO YCTPOICTBA.

MeTon nocnefoBaTeNlbHbIX  MO3MEMEHTHLIX MPOBEPOK MPUMEHUM AN NIHObIX
(hYHKUMOHaNbHBIX CXeM annapatypbl U BapvaHTOB ee KOHCTpyKuuu. HepoctaTtok ero —
CpaBHUTENbHO 60/bLLIOE YMCIO NPOBEPOK, YTO, B CBOKD OYepeb, NPMBOAUT K 6OMbLLMM 3aTpaTam
BPEMEHW Ha MOUCK Jaxe Mpu ONTUMa/IbHbIX nporpaMmax. IM yao6HO Nonb30BaThCA Npy Masiom
ymcne 3NeMEHTOB B aBTOMaTU3MPOBaHHOM CUCTEME.

MeTof nocnefoBate/lbHbIX PYMNMNoBbIX MPOBEPOK COCTOUT B TOM, UYTO BCHO CUCTEMY
[EeNnaT Ha OTAeNbHble TPynnbl 3M1EMEHTOB, YCTPOMCTB, 6/10KOB, Yy3M10B W T. 4. [lomck
HEMCrpPaBHOCTN HAUYMHAKOT C U3MEPEHUS OLHOMO NN HECKO/IbKMX MapaMeTpoB — TaK BbISBNAOT
rpynny 3M1eMeHTOB, B KOTOPO WMMEETCH HEWUCMNpPaBHOCTb. 3aTeM MyTeM MOCNeA0BaTelbHOro
[eNeHns 3TOM rpynrbl Ha NOArPynMbl 06/1aCTb HENCNPABHOM YaCTW CYXKAtOT 40 TeX Nop, Noka He
OyfeT BbIABNEH HEUCNPABHbIA 3NEMEHT.

OcHoBHast 3a/ia4a, KOTOPYH peLlatoT npu paspaboTke NporpaMMbl NOUCKA, CBOAMTCH K
OnpeaeneHunto, C Kakoi KOHTPO/IbHOM TOUKK CnedyeT HauyMHaTb MPOBEPKY FPYNMn U Kakue wwaru
[O/MDKHbI ObITb CAeNaHbl NoCc/e aHan3a pesynbTaToB KOHTPOASA, YTOObI MONYUYUTb MUHUMA/IbHOE
Bpems nowvcka. B npakTuke sKcnayataumm npu peLleHnm aTol 3afaym Ucnonb3ytoT Tpu cnocoba
pasfeneHnsi CTPYKTYPHOM CXeMbl aBTOMAaTWM3MPOBAHHOW YCTaHOBKW Ha rpymnMbl 3/1EMEHTOB
CXEMbl aBTOMATUKW: CPeHe TOUKN, NONOBUHHOM BEPOSTHOCTM NOMOBUHHOIO BPEMEHM,

Haunbonbluee pacnpocTpaHeHMe Noay4msn cnocob cpefHeil TOUKWM, KOTOPbIA COCTOUT B
TOM, YTO CXeMy aBTOMaTUKMN pa3buBatoT Ha ABe MPUMEPHO PaBHble YaCTW U U3MEPEHNS LeNnatoT
B CpeaHeli Touke. Onpeaenvs rpynny, COAEPXalllyt0 HEMCNPaBHbIA 3N1EMEHT, CHOBa pa3bumBaroT
ee NPUMEPHO Ha paBHble YacTW W T. [. A0 ONpeAeneHMst 0TKa3aBLUEro 3/ieMeHTa. OTOT METOA
[iaeT ONTUMa/IbHOE PELUeHNe B TOM C/ly4yae, eC/iv 3/IEMEHTbI PaBHOHALEXHbI U CpefiHee Bpems
MPOBEPOK Fpynn 3M1eMEHTOB MPUMEPHO OAWHAKOBO (TPUITEpPHble Sueikun). B ocTanbHbIX
cnyyasax MUHUMU3UPYETCH TOMbKO 4YMC/IO MNPOBEPOK, HEOOXOAMMBLIX A1 OTbICKaHUS
OTKa3aBLLEro 3/1EMeHTa.

KOMOUHMPOBaHHbIA MeTOZ, NPUMEHSIOT /19 CIOXKHBIX cucTeM. OH 3aK/04aeTcs B TOM,
4TO B MPOLECCe NOMCKa HEUCNPaBHOCTEN M3MEPSHOT ONpPeAeneHHYH COBOKYNHOCTb MapaMeTpoB
M ¢ N0 pe3ynbTaTam 3TUX WU3MEPEHWA Jat0T 3aK/l0YeHMe O HeucrpaBHOM 3/eMeHTe. locne
KOHTPONS BCEl COBOKYMHOCTM MapaMeTPOB aHaNM3MPYHOT COCTOSIHWE CUCTEMbI U NMPUHUMAKOT
peLueHwue. MocnesoBaTeNlbHOCTb NMPOBEPOK 3HAYEHUS HE UMEET.

3agaHune: 13yunTh MIaHMPOBaHUe NPOPUNAKTUYECKOrO 06CTYXX1BaHUA

Jutepatypa:

1. AnekcaHgpoBckasd A.H. ABTOMaTuKa: YYeOHWMK AN CTYA. YUYPEeXAEHWA cpeq.
npod). 06pa3oBaHns — 3-e n34., cTep — M.: «M3paTenbekuii LeHTp «Akagemns», 2018. — 256c¢.

2. LLnwmapés B.HO. ABTOMaTM3aLUMA TEXHONOMMYECKUX MPOLIECCOB : YYeOHMK Ans
CTYA. YYpexxaeHwii cped. npod. obpazoBaHMsi — 3-e K3f., CTep — M.: «3aaTenbCKUin LEHTP
«AKagemusa», 2018. — 352

3.Wuwmapes B.KO. TwunoBble 31EMEHTbI CUCTEM aBTOMATUYECKOro YMnpas/ieHUs:
YuebHuk ana cpea. npod. O6pasosaHus / Bnagumup HOpbeny LUunwimapes. — M.:
N3paTenbcknin LeHTp «AKagemmsi», 2018. — 304 c.
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JlabopaTopHas paboTa Ned
Tema: «®dakTopbl, MpeacTaBnSAlOWMEe €060 OMNACHOCTb ANA YKU3HU U
3[10P0BbA yenoseka  npu  06CAyXuMBaHUM  aBTOMaTU3NPOBAHHOIO

nponssoacTBa»

Llenb paboTbl: U3yunTb (hakTOpbl, NPeACTaBAsAOLWMe COO0N ONACHOCTb /19 XU3HW 1 3L0POBbA
yesioBeKa npu 06CNYXMBaHNM aBTOMATU3MPOBAHHOIO NPOV3BOACTBA

Twvn ypoka — nabopaTtopHoe 3aHATHe.

MeTogbl 06yYeHUs — penpoAyKTUBHbIA U MOUCKOBBIA

Xog paboTb:

BbipaXkeHne  "onacHble 1 BpefHble MPOV3BOACTBEHHbIE (haKTOPbI"  OMWUCbIBAeT  BCHO
COBOKYMHOCTb  He6/1aronpuaTHbIX NPON3BOACTBEHHbIX (DAKTOPOB M NOAYEPKMBAET  6O/bLUYIO
3HAYMMOCTb "OMnacHbIX™ (PAKTOPOB, MOrYLLUMX MPUBECTU K BHE3AMHOW CMEPTK, MO CPaBHEHUIO C
"BpefHbIMK™ (hakTopamu.

BpedHblii  NPOM3BOACTBEHHbLIM  (DaKTOp — (PakTOp cpefbl WM TPYAOBOro npoLecca,
BO3/ENCTBME KOTOPOro Ha paboTaroliero npu ornpeaeneHHbIX YCnoBuAX (MHTEHCMBHOCTb,
AJIMTENBHOCTL M [P.) MOXET BbI3BaTb MNPOJeccnoHanbHOe 3abosieBaHVe, BPEMEHHOE WU
CTOVKOE CHVXeHMe paboTocnoCcO6HOCTU, NOBLICUTL YACTOTY COMAaTUYECKMX U UHKDEKLMOHHBIX
3ab60neBaHWI, MPUBECTU K HapPYLLEHMIO 3[10pOBbS, NOTOMCTBA.

BpefHble MPON3BOACTBEHHbIE (DAKTOPbI MOAPA3AENA0TCA Ha CefytoLue BUAbI:

(h13nyeckue;

XNUMUYECKNE,

omonornyeckue;

MCcMXO(U3N0IOTNYECKIE.

B 3aBMCUMMOCTM OT KONMYECTBEHHOW XapaKTePUCTUKM U NPOAOIHKUTENIbHOCTU AENCTBUSA
OTAeNbHble BPeAHbIe MPOV3BOACTBEHHbIE (PAKTOPbI MOTYT CTaTb OMAaCHbIMU.

OnacHbIn NPON3BOACTBEHHBIV (haKTOp — PaKTOP Cpeabl U TPYAOBOro npouecca, KOTopblii
MOXeT ObITb NPUYMHOM OCTPOro 3a60NeBaHNsA UK BHE3ANMHOIO PE3KOro YXyALIEeHUs 34,0P0BbS,
CMepTw.
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PDHMIMuUuecKMMe onacHLbLIe 1 BpegHLIe
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PucyHok 1- Cxema BMAO0B OMacHbIX U BPeAHbIX NPON3BOACTBEHHBIX (DaKTOPOB
MrueHnueckne Hopmatmebl ycnosuii Tpyga (MAK, MAY) — ypoBHM BpeAHbIX
MPOM3BOLCTBEHHBIX (PAKTOPOB, KOTOPbIE MPY eXXeHEBHOW (KPOMe BbIXOAHbIX AHER) paboTe, HO
He 6onee 40 yacoB B Hefeflto, B TeYeHWe BCEro paboyero craxa He [O/DKHbl BbI3bIBATb
3a60/1eBaHN UNN OTK/IOHEHWIA B COCTOSIHUM 3[0POBbS, OOHAPY)>KMBAEeMbIX COBPEMEHHbLIMY
MeToLamu UCCNefoBaHuWia, B npouecce paboTbl UM B OTAANIEHHbIE CPOKM XXN3HW HACTOALLErO U
nocnegytowlero nokosneHu. CoOnoaeHne TUTMEHUYECKUX HOPMATMBOB He  UCKNHOYaeT
HapyLUeHue COCTOSHNSA 340POBbA Y NINL, C MOBBILUEHHON YyBCTBUTENIbHOCTHIO.
Mcxoma M3 TMrMeHnyecknx KpuTepues, YCNOBUA Tpyaa MoapasfensatoTcs Ha 4 Knacca:
OnTUMasIbHbIE, AOTyCTMMbIe, BPEAHbIE 1 ONacHbIe.

I 4 sl Y

« +

1A snace 2N WFEcy i wnaoc

ONTHMA N - IE OONYCTHMBIE BPEOHLIE
YOOOMWA TR A YEMORRE TR YVEMODMR TRYOO

PUCYHOK 2 - CxeMa KnaccoB YCoBuiA Tpyaa
OnTtuManbHble ycnoBus Tpyaa (Knacc 1) — Takue YCnoBwWs, Npu KOTOPbIX COXPaHseTcs
3[0pOBbe PabOTAOLMX W CO34AOTCA MNPEANOCLIIKA ANs MOAAEPXKaHUS BbICOKOIrO YPOBHS
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paboTocnocobHOCTM. ONTUMa/ibHble HOPMAaTVBbI NMPOV3BOACTBEHHbIX (HaKTOPOB YCTaHOB/IEHbI
ANS MUKPOKIMMATUYECKMX MapaMeTpoB M (hakTOpOB TPYAOBOro npouecca. Ons Apyrux
(haKTOPOB YCNOBHO 3a ONTMMa/ibHblE MPUHMMAKOTCA TaKue YCMoBWS TPyda, NpU KOTOPbIX
HebnaronpusaTHble (hakTopbl OTCYTCTBYHOT NGO He MPEBbILLAOT YPOBHU, MPUHATLIE B KauecTBe
6e30nacHbIX A5 HaCceNeHus.

JonycTtumble ycnosus Tpyaa (Knacc 2) XxapakTepusyroTcs TaKUMM YPOBHSIMI (PaKTOpPOB
cpefbl M TPYAOBOro npouecca, KOTOPble He MPEBbIWAKT YCTaHOB/IEHHbIX FUMMEHNYECKUX
HOPMaTMBOB AN paboumx MeCT, a BO3MOXKHble W3MEHEeHUsi (PYHKLUMOHANbHOIO COCTOSIHMS
OpraHuM3mMa BOCCTaHaB/MBAKOTCA BO BPEMSA PErnameHTMPOBaHHOIO OTAblXa WM K Havany
cnefytoLeil CMeHbl U He A0MKHbI OKa3blBaTb HEGNAroNPUSATHOrO BO3AECTBUA B GNIMKaLLEM U
OTAIEHHOM Nepuoje Ha COCTOsSIHWE 3[0POBbs paboTaltowmx M UX NOTOMCTBO. JonycTumble
YCNOBUS TPyAa YCMOBHO OTHOCS K 6€30MacHbIM.

BpegHble  ycnoBusa  Tpyaa (knacc  3) XapaKTepU3YyHTCH  HalMuMeM  BPeAHbIX
MPOM3BOACTBEHHbIX (DAKTOPOB, MPEBbILLAKOLMX TUIMEHNYECKME HOPMATMBbI M OKa3blBAOLLMX
He6naronpuaTHOE AENCTBUE Ha OpPraHn3m paboTaroLero U/mnm ero NOTOMCTBO.

BpegHble ycnoBusi Tpyfga Mo CTENeHW MPEBbILEHNS TUTMEHWYECKMX HOPMATMBOB W
BbIP&XKEHHOCTM M3MEHEHMI B OpraHM3me paboTaloWMX MOAPA3AeNsatoTCd Ha 4 CTeneHu
BPEeAHOCTH:

1 cteneHb 3 knacca (3.1) — ycnosusa Tpyfa XapakTepusyrTcs TaKUMKU OTKIOHEHUAMU
YPOBHE  BpeAHbIX (DAKTOPOB OT  TUIMEHWYECKMX HOPMATMBOB, KOTOPbIE  BbI3bIBAKOT
(hYHKUMOHa/IbHblE U3MEHEHWS, BOCCTaHaBMMBAIOLLMECS, KaK MpaBuio, npu 6onee 4/IMTeNbHOM
(4eM K Hauany cnegymouleli CMeHbl) MpepbiBaHWM KOHTaKTa C BpeAHbIMM (hakTopamu 1
YBE/IMUMBAKOT PUCK NMOBPEXAEHNS 340POBbS.

2 cteneHb 3 Knacca (3.2) — ypOBHWM BpeAHbIX (HAaKTOPOB, BbI3bIBAOLLMX CTOMKME
(hYHKUMOHaNbHbIE  W3MEHEHWUs, NpPUBOAALME B OONbLIMHCTBE C/y4aeB K  YBEIMYEHMIO
MPOM3BOACTBEHHO 00YCMNOBNEHHON 3a60/1eBaEMOCTU (4TO NPOABASETCS MOBbILLIEHVEM YPOBHSA
3a601€BaeMOCTM C BPEMEHHOW YTpaToi TPYAOCNOCOGHOCTU WU, B MNEPBYH Ovepedb, TEMMU
60ne3HAMM, KOTOPble OTPaXKatOT COCTOSIHME Hanbonee ys3BUMbIX OPraHOB 1 CUCTEM AN AaHHbIX
BpeaHbIX (DakTOpPOB), MOSIBNEHMIO Haya/lbHbIX MPU3HAKOB WM nerkux (6es  notepu
NPOGecCMOHaNbHOM  TPYAOCMOCOGHOCTN)  (hOpM  MPOGeCCMOHaNbHLIX  3ab0/1eBaHNN,
BO3HMKaOLWMX NOCce NPOAOIHKUTENBHON 3Kecrno3uumm (Yacto nocne 15 n 6onee ner).

3 cTeneHb 3 Knacca (3.3) — ycnoBusi TPyfa, XapaKTepu3yoLMecs TaKMMK YPOBHSIMU
BpeaHbIX (JaKTOpPOB, BO3AEACTBME KOTOPbIX MPUMBOAUT K PasBUTMIO, KakK MpaBuno,
npod)eccMoHanbHbIX  60NMe3Heli  Nerkom W cpeaHelt  CTemeHeid  TskecTn (C moTepen
NPOMeCCUOHaIbHOW  TPYAOCNOCOGHOCTN) B nepuode TPYAOBOM  AeATENbHOCTW, pPOCTYy
XPOHUYECKOI (NPOn3BOACTBEHHO 00YCMOBNEHHOI) NATOMOMNK, BK/OYas NOBbILLEHHbIE YPOBHM
3a60/1eBaEMOCTU C BPEMEHHOW YTPaToi TPYLOCMNOCOOHOCTH.

4 cTeneHb Knacca 3 (3.4) — ycnoBus TpyAa, Npu KOTOPbIX MOrYT BO3HMKAaTb TSHXKE/ble
(hopMbl NpodeccnoHanbHbIX 3a60n1eBaHMIA (C NOTEPE 06LLEN TPYAOCNOCOBHOCTK), OTMEYaeTCA
3HAYMTENbHbIA POCT YMCNa XPOHUYECKUX 3ab0MeBaHNIA M BbICOKME YPOBHW 3a60/1€BaeMOCTU C
BPEMEHHOI yTpaToil TPYL0CNOCOBHOCTH.

OnacHble (3KCTpemanbHble) ycnoBusi Tpyda (4 Knacc) XapaKTepuaytoTCs YPOBHAMM
MPOWN3BOACTBEHHbBIX (HaKTOPOB, BO3AENCTBIE KOTOPbIX B TEUEHME Paboyeil CMeHbI (MK ee YyacTm)
CO3JaeT Yrpo3y Ans XW3HW, BbICOKWIA PUCK Pa3BUTUS OCTPbIX NPOJeCCUOHaNbHbIX 3a60/1eBaHW,
B TOM UKCNE U TSHXKENbIX hOpM.

Mepbl 3aLMTbl OT BO3AENCTBUS BPEAHbIX M ONaCHbIX NPOM3BOACTBEHHbIX (DaKTOPOB

OpraHuszaums CoBPeMeHHOr0 NPOM3BOACTBa HEMbIC/IMMA 6e3 YeTKOro Co6/104eHNs HOPM,
npasun 6e30MacCHOCTN U NMPON3BOACTBEHHON CaHUTapUN.

B peLueHnMmn 3TMX BONPOCOB AO/MKHbI Y4acTBOBaTh BCE, KTO CO3AaeT M OCBaMBaeT HOBbIE
TEXHUKY W TEXHOMOrMK, KTO KOHTPONMPYET WX COOTBETCTBME TPeOOBaHWAM CUCTEMbI
cTaHaapToB 6e3onacHocT Tpyaa (CCBT), rrueHsl 1 NCUXONOrUN Tpyaa.
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OpraHu3aumMoHHO-TEXHNYECKMEe — CpefcTBa obecrieyeHns  6e30MacHOCTV  3allumLialoT
yefioBeka OT NMPOU3BOACTBEHHBIX TPABM M MPOdeccnoHabHbIX 3a60/1eBaHWIA.

Bce cpeactBa  3awyTbl  OT  BO3LEACTBUA  BPefHbIX M OMacHbIX  (DaKTOpPOB
MPOM3BOACTBEHHOW  Cpefbl  MOAPa3fensloTca Ha  fBa  60/blUMX  K/acca: cpefcTsa
NHAMBUAYaNbHON 3awmnThl (C3) 1 cpeacTBa KOMNEKTUBHOM 3aWUTbI.

Bce CWN3 nopgpasgenstoTcs Ha 12 KnaccoB, Hampumep CpeacTBa MHAMBUAYabHOM
3awmnTbl opraHoB fAbixaHus (CM30[), cneumanbHas ofexza, CpeAcTsa 3aluTbl PYK W HOT,
CpefCTBa 3aWuThl 11183, iMua 1 rofioBbl, CPeACTBa 3aLMTbl OPraHoB Cyxa, CPecTBa 3awnTbl OT
BUGpaumn. Ansa 3aWwmTbl OT MOPAKEHNSA ANEKTPUUYECKUM TOKOM NMPUMEHSIOTCA AN3NIeKTPUYecKme
cpeacTBa 3awmTbl. [pu paboTe Ha BbICOTE, B E€MKOCTAX, KOMOAUAX W T.M. MPUMEHSAKTCA
npefoXpaHnTe/bHbIe Nosica CO CTPAXOBOYHOW Lienbo UM BepeBKOM. 151 3aLMTbl OT BPeHbIX 1
VIOHM3UPYHOLLUX U3NYYEHWIA CNYXKAT CneLnaibHble MHAMBUAYaNbHbIE CPEACTBA 3aLUMTHI.

K KONMeKTMBHbIM CpefcTBam 3allMTbl OTHOCATCS, HanpuMep, 3Haku 6e30nacHoCTy,
npegsynpeauTenbHble MNakatbl A1 3/IEKTPOYCTAHOBOK, MNpeayrnpexzarolias OKpacka, 3HaKu
0MacHoCTKM 414 rPy30B 1 T.4.

CraHouHOe 06opynoBaHve 0693aTe/IbHO [JO/MKHO WMMETb 3aLMTHOE OrpakaeHue wu
npefoxpaHnTe/bHble YCTPOCTBA.

NoHusnpytowme nsnyyeHns. K cpefctsaM KOMIEKTUBHOM 3alyTbl OT MOHWU3UPYIOLLMX
M3/TyYEHUIn OTHOCATCS OOKCbl, Kamepbl, HULIKX, KOMoAubl, Celdbl, BbITSKHbIE LUKabI,
nepeaBvKHble W CTauMOHapHble LWMTbl, LWMPMbl, (QapTyKn, MeTa//IMY4ecKne KOXyXMH,
MaHUMyNaTopbl U Apyrne CpefcTBa  [AUCTAHUMOHHOTO YMpaBfieHWs, a Takke 3aliMTHble
MOKPbITUA.

KonebaHua Ten, nepefaBaeMble HEMOCPEACTBEHHO WM 4Yepe3 OKpyXKarolive Hac
TBEPAbIe, XXNAKME N ra3006pa3Hble CPefbl, BbI3bIBAKOT LUYM, BUOPaLUIO 1 YNbTPas3ByK.

LLym. Hanbonee addheKTUBHBIM CNOCOOG0OM 60pbObI C LUYMOM SIBASETCS YCTPAHEHME ero
B CaMOM WMCTOYHVKe 00pa3oBaHWs, T.e. B KOHCTPYKLUWAX MalUWH, arperatos n 060pyaoBaHus.
YCcTpaHeHMe WM YMeHbLUeHWe LWyMa [OCTUraeTcsa nNpu  U3MEHEHUU TeXHOMOrMYecKnx
MPOLLECCOB 1 3aMeHe LYMSALLEero 060pyL0BaHNA Ha 6ecLLyMHOe.

CHWkKeHVe LWyma [OCTUraeTcs TakKe PasIMyHbIMKU CPeacTBaMm  3BYKOMOT/IOLLEHUS
(rnywmnTenn, KanoTbl, KOXYXu U T.4.).

KonnektmeHasa 3awmra OT LWyMa [O0/HKHA OCYLLEeCTBNATLCA TEXHUYECKUMU CPeACcTBaMu,
T.e. MPVMEHEHNEM Ma/IOWYMALLMX Y3/10B, HE3BYYHbIX MaTepuasioB, MPaBW/IbHbIM BbI6GOPOM
KMHEMATMYECKMX CXEM, WCMO/b30BaHMEM 3BYKOMOI/IOWAOWMNX MaTepnasios, 3BYKOU30NALMM
MCTOYHMKOB LUyma T.4.

Bubpauus. Cpeactsa KOMMEKTUBHOW 3aWMTbl — BUOporalleHne v BUOPOU3ONALMS.
BubporawieHve [OCTUraeTcs YCTaHOBKOM 060pYyfOBaHMS Ha (PYyHAAMEHTbI, U30NMPOBaHHble OT
nona. Bubpomsonauma OCyLeCcTBNSETCA BBEAEHMEM MPOMEXYTOYHOIO 3BEHa  Mexay
NCTOYHMKOM BMOpaLuy M paboymMm MecTOM WM TOM 4acTbi) WHCTPYMEHTa, KOTopas MMeeT
HeNnoCcpeACTBEHHbI KOHTAKT C Te/IOM paboTaroLLero.

YnbTpassyk. K cpeAcTBaM  KOMMEKTMBHOM  3aWWTbl  OT  Y/bTpasByka OTHOCUTCS
YMEHbLLUEHME BPELHOr0 W3/y4eHUs 3BYKOBOW 3HEPrMM B WUCTOYHMKE 3@ CYET MOBbILLIEHUA
HOMWHa/IbHBIX PaboyMx YacTOT WMCTOYHWKOB Y/bTpasByKa W WCK/KOYEHUS MapasvTHOro
N3NTy4YeHus.

Nokanusaums  [eiicTBMS  YNbTpasByka  BO3MOXHa  MpWM  COOTBETCTBYHOLLMX
KOHCTPYKTUBHBIX U MNaHWPOBOYHbIX PELLUEHUAX: MPUMEHEHME 3BYKOU3OMMPYIOLWMX KOXYXOB,
MOJTYKOXYXOB M 3KPaHOB; pa3mMellieHne 060pyAoBaHNSA B OTAE/bHBIX MOMELLEHUAX U KabuHax;
NPUMEHeHWe AUCTaHLMOHHOro 0060pyAoBaHMs; 00NML0BKA OTAENbHbIX MOMELLEHUA U KabuH
3BYKOMOT/IOLLAKOLLMMUN MaTepuaiaMu.

ANEeKTPUYECKUNA TOK. Be30MacHOCTb 3KCnayaTauum 3M1eKTPOYyCTaHOBOK 06ecrneynBaeTcs
MPUMEHEHMEM PALA TEXHUYECKMX CMOCOBOB M CPefCTB, UCMOMb3YeMbIX MO OTAENbHOCTU WU B
COYETaHMM PYr C APYroOM.
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Mpy HOPMaNbHOM peXumMe PaboTbl 3TO BbipaBHMBAHWE MOTEHLMANOB, 3MEKTPUYECKOE
pasfeneHve Nonen, n3onauus TOKOBEAYLLMX YacTeid, MPUMEHeHNe OrpaauTeNbHbIX YCTPOIACTE,
npeaynpeauTenbHas CUrHanu3aums, 6/0KMPOBKA, WCMOMb30BaHWE 3HAKOB GE30MacHOCTH,
CPefcTB 3aLLMUThI U NPeAoXPaHUTENbHbIX MPUCTIOCOBEHNIA.

B aBapuiiHOM pexume — 3T0 3allUTHOE 3a3eMNIeHNe, 3aHyNeHNe, 3allMTHOE OTK/OYEHME,
AononHuTeNbHas (4BOViHas 130MALUMS), NPUMEHEHKE NPOBMBHbLIX NPeLOXPaHUTENENA.

3afiaHue: N3y4uTb NIaHMpPOBaHUe I'IpO(i)l/IflaKTVI‘-IECKOI'O 06C}'Iy)KI/IBaHVIFI

Jlutepatypa:
1. AnekcaHgposckasd A.H. ABToMatuKa: Y4YeOHUK AN CTYA. YUPEeXAEHWA cpeg.

npod). o6pa3oBaHns — 3-e 134, cTep — M.: «M3paTenbekuii LeHTp «Akagemns», 2018. — 256c¢.

2. LLnwmapés B.HO. ABTOMaTM3aLUMa TEXHONOMMYECKNX MPOLLECCOB : YYeOHMK Ans
CTYA. YYpexaeHwii cpeqd. npod. obpazoBaHMsi — 3-e K3f., CTep — M.: «3aaTenbCKUn LEHTP
«AKagemusa», 2018. — 352

3.Wuwmapes B.KO. TwunoBble 31eMEHTbl CUCTEM aBTOMATUYECKOro YMnpas/eHUs:
YuebHuk ana cpea. npod. O6pasosaHus / Bnagumup HOpbeny LUunwimapes. — M.:
N3paTenbcknin LeHTp «Akagemus», 2018. — 304 c.

NabopaTtopHasa paboTa Nob
Tema: «MeToanKa NpoBeAeHNA KOHTPONSA»
Llenb paboTbl: U3y4nTb METOAMKY NPOBEAEHUS KOHTPOSS.
Tun ypoka — nabopaTopHOe 3aHATHe.
MeTogbl 06yYeHUs — penpoAyKTUBHbIA U MOUCKOBBIA
Xof paboThbl:

B 3aBucuMmMOCTM OT cnocoba MnonyvyeHWs WCXOAHbIX AaHHbIX METOAbl KOHTPONs
nokasaTtenen HafeXHOCTW MNOAPa3LeNatoT Ha pacyeTHble, 3KCMEePUMEHTa/IbHbIE UM PacyeTHO-
3KCMEePUMEHTaSbHbIE:

1) PacueTHble METOZbl OCHOBaHbI Ha BbIYMC/EHUW MOKa3aTenein HafAeXHOCTU U3aenms no
CMpaBOYHbIM [aHHbIM O HafeXHOCTM ero COCTaBHbIX 4YacTel C Y4YeTOM (YHKLMOHa/bHOA
CTPYKTYpbl M34eNns U BUAOB paspyLleHns, No AaHHbIM O HafeXHOCTU U3LeNnii-aHanoros, no
pe3ynbTaTam 3KCNepPTHOW OLEHKN HafeXHOCTU 1 APYroi MH(hopMauun, UMELOLLECA K MOMEHTY
pacyeTa HafeXKHOCTU.

2) JKCrneprMeHTasTbHble METOAbI OCHOBaHbI Ha UCMO0/b30BaHUMN CTaTUCTUYECKNX [aHHbIX,
MoNy4yaeMbIX MNPU  MUCMbITAHUAX W34eNUA Ha HALeXHOCTb, WAWM  [aHHbIX OMbITHON WK
MOAKOHTPO/IbHOM 3KCNyaTaumu.

MnaH KOHTPONA MOKasaTenen HafeXHOCTU LO/MKEH COAepXKaTb YWUCIO WCMbITYEMbIX
06pa3uoB, CTpaTerui0 MPOBEAEHUS WCMNbITAaHUA C BOCCTAHOB/IEHMEM W (MNIM)  3aMEHON
OTKa3aBLUMX W3AeNuin, 6e3 BOCCTaHOBMEHWUS U (UNIK) 3aMeHbl OTKa3aBLUMX W3AeNWii, npasuna
MPeKpaLLeHns NCNbITaHWS, YACIO HEe3aBUCUMbIX HaBMOAEHNIA 1 OTpULATENbHBIX UCXOL0B 3TUX
HabHOAEHNIA, NO3BONAIOLWMX NPUHATL PeLLeHre 0 COOTBETCTBUM WM HECOOTBETCTBUM N3NNI
3aflaHHbIM TPe60BaHUAM K YPOBHIO HafeXXHOCTU, a TakxKe NpaBuia NPUHATUS peLleHus.

Mpy UCMbITAHWUAX Ha HafeXHOCTb Hab/MofeHMeM MOXET ObiTb BpeMsi 6e30TKa3HOM
paboTbl M34enns, NPOLO/MKUTENBHOCTL €ero BOCCTAHOB/EHNS U T.M., OTPULATE/IbHbIM UCXOA0M —
HacTyneHve oTKa3a (NpeLe/lbHOro COCTOAHMS) 1 T.1.

3) PaccuyeTHO-3KCNepUMeHTa/lbHble METOAbl OCHOBaHbl Ha BbIYMC/MIEHWM MOKa3aTesnel
HAfEXHOCTM MO WCXOAHbIM AaHHbIM, OMNpefensieMbiM  3KCMEPUMEHTAIbHLIMA  METOA4AMM.
cXoaHbIMU JaHHBIMKW CNyXKaT:

— WHdopmauus o HageXHOCTU W3Lenns, NoMyvyeHHas B XO4e MpeaLecTBYOLWMX
UCMbITAHWI, SKCnyaTauuu;

—  OKCNepuUMeHTa/lbHble  3HAYeHWUs  eAMHWYHBIX  [OKasaTeflel  Haf4eXHOCTW,
onpesenstoLLmnX KOHTPOIMPYEMbIA KOMIMEKCHBI NOKasaTe/lb HafeXHOCTK.

MeToanYecKMe peKOMEHAALIMM NO MPOBEAEHNIO 1a60PAT OPHbIX 3aHA T Ui




— OJKCnepuMeHTa/IbHble [JaHHble 00 W3MEHEeHMW MapaMeTpoB, XapaKTepu3yroLmX
paboToCcrnocobHOe COCTOAHME U3LeNus;

KOHTpo/b nokasatesiein HageXXHOCTM NPOBOAAT MeTo4amu M Mo M1aHam yCTaHOB/IEHHbIM
B TOCT 27.410 ¢ yueTtom Tpe6oBaHmin P 50-707-91 1 ncnbITaHNS Ha HAAEXHOCTb BK/IHOYAKOT:

— MCNbITaHUA Ha 6e30TKa3HOCTb

— UCMbITaHUA Ha 4ONTOBEYHOCTb

— UCMbITAHUA HA COXPAHAEMOCTb

— UCMbITAHNA Ha PEMOHTOMPUIOAHOCTb

Jonyckaetcs A1 KOHTPONA nokasaTeneld  HafeXHOCTM MpPUMEHeHMe MeTO0B
YCKOPEHHbIX UCMNbITaHWIA.

McnbiTaHns Ha HaLEXHOCTb MeAULMHCKUX MHCTPYMEHTOB 1 APYroro KpynHoOCepuiiHoro
1 MaccoBOro NPOM3BOACTBA UMEIOLMX P TUMOBbLIX PasMepoB [OMYCKaeTCs Mo COracoBaHuUIo C
3aKa3uMKoM MpoBOAMTbL Ha 6a30Bbix Ob6pasulax WAnM MoAensax usgenuid. KVcnbiTaHus Ha
HaZleXXHOCTb NPOBOAAT B YC/I0BUAX MakKCUMAa/IbHOr0 NPUOAVXEHUS K YC0BUAM 3KCrJyaTtaumn
n3genus.

Bo Bpems ncnbITaHWA Ha 6e30TKa3HOCTb LO/MKHO BbiTb 06ecneveHo PYHKLMOHMPOBaHMe
N TEXHUYECKOe 06CNy)XXM1BaHWe N3eNniA B COOTBETCTBUM C IKCMN/yaTalMOHHOM JOKYMEHTaLMe.

B KayectBe [OMONHUTENbHBIX [AaHHbIX WCMOMb3YOT PasHOPOAHYI0 WH(OpMaLMio O
HaZEeXHOCTN U3MeNNs, HaKanMBaemyto B npouecce paspaboTku, NPOM3BOACTBA, UCMbITAHUI U
akcnnyatauum  m3genus.  OCHOBHaA  MeTOAMKa MPOBELEHWA  KOHTPONSA  U3/I0XKeHa B
MexxrocygapcteeHHoM ctaHgapte MOCT 27.410-87. HafgeXXHOCTb B TeXHUKE METOAbl KOHTPO/S
rnokasaTenen HafeXXHOCTN ¥ NNaHbl KOHTPOIbHbLIX UCMbITAHWI Ha HALEXHOCTb.

VICTOUYHNKMN 3KCI'I€pI/IM€HTEU'IbHOI7I I/IH(*JOpMaLI,I/II/I 0 HafeXHOCTU Ha pPa3/IMYHbIX CTagnAX
XXN3HEHHOT O UMKna n3genna

CTagus X13HEHHOro ACTOYHMK OCHOBHOWA CTOYHMK LOMONHUTENBHOM
UnKna nsgenns NH(opMaLuu NHpopMaLuu

WcnbitaHna n (nnn)

aKcnnyarauua n3genns-
MpeaBapuTe/ibHbIE UCTbITAHNSA npoToTuna.

WcnbitaHna u (nnn)

aKcnnyaTauusa n3genvin-aHanoros

ViccnepoBaHue 1
060CHOBaHVe
pa3paboTKw,
pa3paboTka

VccnepoBatenibCKme NCMbITaHUs
n3genms.

WcnbitaHna n (nnn)
aKcnnyarauua n3genns-
nportoTmna.

[MpreMoyHble UCMbITaHUA VcnbitaHua n (unm)
aKcnnyaTauuns n3aenuii-
aHaoros..

McnbiTaHna n3genus B npowecce
0TpaboTKM (A0BOJOUHbIE
UCMbITaHWNA)

MpeapblayLme NpMemMocaaTouHble
1 NPUEMOYHbIE UCTbITAHUS
KBannurkaumoHHble, n3genms.
Mpon3BoAcTBO nepuoamnyeckKune, TUMOBbLIE U TunoBble UCMbITAHWSA U3AENNA
CaMOCTOSITE/IbHbIE UCMbITaHNSA VN ero MOAEepPHN3NPOBaHHbIX
COCTaBHbIX YacTeM.
JkennyaTayms nsgenms.
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WcnbitaHna u (nnn)
aKcnnyarauua n3genus-
nporoTmna

WcnbitaHna u (nnn)

aKcnnyarauua n3genuns-
JkennyaTayms JKcnyaTalyMOoHHbIE UCMbITaHUA | MPOTOTUMA.

WcnbitaHna n (nnn)

aKcnnyaTauua n3gennii-aHanoros

3§,g,aH|/|e: M3y4nTb METOAUKY NPOBEAEHNA KOHTPOJIA.
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