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AHHOTAIIUA
i 3akperieHust TEOPETUYECKUX 3HAHUM U TIOJTyYEHUS IIPAKTHYECKUX HABBIKOB
IpeaycMaTpUBAeTCsl IPOBEICHHE J1a0OPATOPHO-TIPAKTHUECKUX PAOOT.
L1enbro 1a60paTOPHO-NIPAKTUYECKUX PAOOT SIBJISETCS NPUBHBAHUE YYAIUMCSI HABBIKOB
CaMOCTOSITENIbHON Pa0OTHI C TEXHHUYECKOW M CIIPABOYHOM JTUTEPATYpPOid, CAMOCTOSTEIEHOTO
W3Y4EHHUs HEKOTOPBIX HECIIOKHBIX BOIIPOCOB IPOTrPAMMBI.
ABTOp nMKIIa mpakTuaeckux pador —Komnemnosuu B.H.. - mpenonaBatens bpsiHckoro
MOJINTEXHUYECKOTO KOJIIEIKA .
[{uk mpakTU4YecKux paboT pa3paboTaH B COOTBETCTBUU C pabOYeil MPOrpaMMoil Jist CpEeaHUX
CHeLMalbHbIX Y4E€OHBIX 3aBEJCHUH, M IPEeJHA3HAUCH Ul Pealu3allii TOCy1apCTBEHHBIX
TpeOOBaHUI K MUHUMYMY COZIEpKaHUsI U YPOBHIO ITOATOTOBKH BBIITYCKHUKOB I10
CHELHATBHOCTSM CPEIHEro NpoeCcCHOHATBLHOI0 00pa3oBaHMs 0a30BOr0 YPOBHS, U SBJISIETCS
€IMHOM 1151 BceX popM 00ydeHust

Metoanueckue yka3zaHus K HUKITY IPAaKTUYECKUX paboT COCTOST U3 CIEAYIOUINX YaCTEH:

1. AnxsHoTanus.

2. Conepxanue.

3. OOmue yKka3aHus K BBIITOJIHEHUIO PaloT.
4. JlabopaTOopHO- MPaKTHYECKUE PAOOTHI.
5. Jlureparypa.

6. Ilpunoxenus.

HpaKTI/I‘IGCKI/IC pa6OTI>I BBITIOJIHAIOTCA YHallIUMHCA B y‘IC6H0€ BpEMs, OTBCACHHOC JIA U3YUCHUA
npeamMceTa.



OO6mue yka3zaHus K BBIMOJTHEHUIO MPAKTHYECKUX PaboT

[Tepen HauaIOM BBITOJHEHHS MTPAKTUYECKON paOOTHl BHUMATEIBHO 03HAKOMBTECH C 33JJaHUEM.
[TpakTrueckast paboTa BBIIOIHIETCS Ha JIMCTaX CO MTaMIoM. J[Jis mepBOro jMcra NpakTHUYeCKON
paboThI MpeTyCMOTPEHa OCHOBHASI HAATIUCh U JOTIOJHUTEIbHBIE rpadbl K Hel 1o Gopme 2
I'OCT 2.104-68 (cMm. mpunoxenue 1). [y mociaeayomux TMCTOB HEO0X0IMMO TPUMEHSTh
dopmy 2a (cM. puIIoKEeHHUE 2).

Bce npakTtuueckue paboTsl 0pOpMIISIIOTCS B OAUH XypHai. Ha TutynbHOM nucTe )KypHaia
JIOJDKHBI OBITh YKa3aHBI: Ha3BaHUE MpeIMeETa, Tpynna u ¢pamuius cryneHTa. [pumep
0(OpMIICHHS TUTYIBHOTO JTUCTA MPUBEACH B MPUIOKEHUHU (CM. MIPUIIOKEeHHE 3).

OTueT 1o NpakTHYECKON paboTe NOJKEH COAePKATh LEeNIb PAOOTHI; UCXOIHBIC TaHHBIC;
peiienue; HeoOXxoaumble cxeMbl, BbinoaHeHHbIe 10 [[OCTy u BeIBOJ



HMHcTpykuus no TexHuke 0e30aCHOCTH ISl CTY/ICHTOB, pad0TalIIUX B J1a00paTopun

B nmaboparopum  3IEKTPOTEXHHUKHM  AJIEKTPOTEXHUYECKHUE YCTPOWCTBA  MUTAOTCS
HanpsbkeHueMm 110 380 B. CnenyeT noMHUTH, yTO Hanpsi:keHue cBbiie 36 B u Tok 0os1ee S0 MA
ONaCHBI JJIsl ’KU3HH YeJI0BeKa.

Bce crynenTsl, paboTaromue B 1a00paToOpun 3JIEKTPOTEXHUKH, JOJDKHBI 3HATH U CTPOTO
coOuro1aTh IpaBuiIa 0€30MacHOM pabOThI € ANEKTPOTEXHUYECKON U JIEKTPOHHOMN armnapaTypoH,
a TaKXKe yKa3aHWs IpenojaBaTess, MH)KeHepa, jJadopaHTa M APYTUX JIKI O0OCITYKHBAIOLIETO
nepcoHana

Bce cryneHTsl 00s3aHbIL:

a) nmepea HA4YAJIOM padoOThHI:

MOJYYUTh HHCTPYKTAXK IO MpaBHiaM 0€30MacHOM padOThl U PaCIHUCATHCS B CIICI]. XKypHAJE;
- yOemuThCs B OTCYTCTBUU BUJUMBIX MOBpPEXKICHUNH 000pYI0BAaHUS M €T0 00€CTOUEHHOCTH;
- TPOBEPUTH COCTOSHHE 3a3€MJICHHUS AIICKTPUUECKUX MAIHH;
- ySCHHUTb Ha3HauU€HHUE BCEX almnaparoB, OPraHOB YIPABJICHUS U CUTHAIU3AIIY;
- coOpaTh IEKTPUUECKYIO CXEMY YCTAaHOBKH;
- MpeAcTaBUTh COOPAHHYIO CXEMY MPero1aBaTeio;
0) BO Bpemsi paGoThI:
- BKJIIOUUTH COOpAHHYIO CXeMY O] HAallPsDKEHUEM B MPUCYTCTBUH MPENoaBaTers,
IpeIyNnpeB CBOMX TOBAPHILEH CIIOBOM «BKIIIOUAIOY;
- cJienuTh 3a paboToi 00opynoBaHuUs, 0COOEHHO BpalIAIOIIMMHCS YaCTSIMH MEXaHU3MOB. B
cllydae OTKJIIOHEHUS OT HOpMaJIbHOHM paboThl (crienuuIecKuii 3amax, 1M, Hakajl MPOBOJIOB
pPEOCTaTOB U T.11.) WM MOMAaJaHue KOTo JIMOO MO/ HAMPsHKEHUE WITH BPALAIONIHeCs YaCTH
HEMEJICHHO BBIKIIIOUYUTH YCTAaHOBKY;
- 000 Bcex HEHCIPABHOCTAX B pabOTe yCTaHOBKU COOOIIATH MPETOAABATENIO U
00CITyKMBAIOIIEMY PETOaBaTEeNI0 JabopaTopuu;
B) 110 OKOHYAHNH PadOTHI:
- COOOUIMTH MPEIMOIABATEIIO O 3aBEPIICHUN PAOOTHI;

BBIKJTIOUUTH YCTAHOBKY, pa300paTh CXeMy U MPUBECTH pabouyee MECTO B HCXOJIHOE

COCTOSIHUE.

B s1abopaTopuM CTyeHTaM 3anpeiiaercs:

- KJIacTh Ha DJIEKTPONPHOOPHI, MAIIMHBI, 000PYIOBaHKE, Ta00PATOPHBIE CTOJIBI TMYHBIE BEIIIH,
Y4EOHUKH U IpYTHUe IpeaMETHI;
- coOHMpaTh IINEKTPUIECKUE CXEMBI IT0/I HATPSHKCHHUEM;
- HUCIOJIb30BaTh HEUCIPAaBHOE 00OPY0BaHUE, TPUOOPHI U UHCTPYMEHT;
- BKJIIOYATh 000py/I0BaHUE 0€3 pa3pelieHus MpenoiaBaTes;
- OCTaBJIATh O6€3 HaOJIOJeHNs BKIIOYEHHOE 000py/I0BaHUE;
- CaMOCTOSITENTFHO YCTPaHSATh HEUCIIPABHOCTH;
- 3aHMMAThCS IOCTOPOHHUMH JIeTIaMU;
OTBJIEKATh TOBAPHUILEH OT 3aHITHIA.




[IpakTuyeckas padora N 1
Tema: OyHKIIMOHAIBHBIE CXEMbl aBTOMATU3ALIUH: YCIOBHBIE rpadudeckre n300pakeHus 1o
crangapram ECKJ/I.
1elb: (OpMUPOBATh YMEHUE YUTATh (DYHKIIMOHAJIBHBIE CXEMBbl aBTOMAaTH3aLHUH.
2 OhopMUTH OTUET, KOTOPBII JOIDKEH COAEPIKATh
-TeMYy;
-11EJIb;
-Ha3BaHUE CXEMBbl aBTOMAaTU3aLuU
yCIIOBHBIE 0003HaUEHUs MPUOOPOB U CPEJCTB ABTOMATU3AINH B CXEME;
-n300paxenre pparmeHTa GyHKIIMOHATIBLHON CXeMBI (110 3aIaHHUIO TIPETIO1aBaTelIs );-BhIBO/I.
4KpaTkue TeopeTH4ecKHe CBeICHHS !
@DyHKIMOHAIbHASL CXEMa CUCTEM aBTOMATU3ALMHA TEXHOJIOTMYECKHUX IIPOLIECCOB SBISAETCS
OCHOBHBIM TEXHUYECKUM JOKYMEHTOM, OIPEAEIISIIOIIMM CTPYKTYPY M XapaKTep CUCTEM
aBTOMAaTHU3alMK TEXHOJOIMUECKUX IPOLIECCOB, a TAK)KE OCHAILLICHUE UX ITPUOOpaMu U
CpEJICTBAMHU aBTOMATU3ALIUH.
@DYHKIMOHAIBHBIE CXEMBI JOJIKHBI YUUTBIBATH:
-COCTaB U COJIep KaHME 3a/1a4 110 KOHTPOJIIO U YIIPABICHHUIO TEXHOJOTHYECKUMHU MPOLIeCCaMu;9
-OpPraHU3alHIO IIYHKTOB KOHTPOJIA U YIIPABIICHUS, B3aUMOCBSA3b MEKIY MECTHBIMU CUCTEMAMHU
yIpaBJIeHUS OTAEIbHBIMU 00bEKTaMH U IEHTPAIbHONW CUCTEMOM YIIpaBJICHHUS, ONPEAEICHHOM
CTPYKTYPHOM CXEMOH.
Ha ¢yHkumonanpHO# cxeMe MOKa3bIBaIOTCS:
-TeXHOJIOTHYECKas cXxeMa (CXeMa IelH anmnapaToB) UK YIIPOLIEHHOE H300pakeHUE arperaros,
MOJUIeKAIMX AaBTOMATH3AIMH, a TP HATMYUU OJIOKOB arperaTupoBaHHOTO 000PYI0BaHUS
— UX U300pakeHue B COOTBETCTBUU C PEKOMEHAALUAMU, IPUBEICHHBIMU HUXKE;
-prOOpPHI, CPEACTBA ABTOMATH3AINU U YIIPABICHUS, H300paKaeMbIe YCIOBHBIMH
0003HauEHHUSIMU IO ACHCTBYIOLIUM CTaHIapTaM, a TAaKXKe JMHUU CBSI3U MEX1y HUMU;
-arperaTUpOBaHHbIE KOMILIEKCHI, MAIlIMHbI LIECHTPAJIM30BAHHOTO KOHTPOJIS, YIIPABJISIOIINE
BBIYUCIIUTENbHbIC MALIMHBI U T.I1., IUHUM CBSA3U UX C JaTYUKaMU, [IpeoOpa3oBaTesMy,
VCIIOJIHUTEJIbHBIMU MEXaHU3MaMHU U T.I1., @ TAK)KE PyYHOI BBOJI JAHHBIX B MalIMHY;-TabIMIa
YCIIOBHBIX 0003HAYEHM, HE IPEYCMOTPEHHBIX IEHCTBYIOIIMMHU CTaHapTaMU;-He00X0UMbIe
MOSICHEHHUS K CXEME.
Ha QyHKIIMOHaNBHBIX CXeMax aBTOMAaTHU3aluU U3MEPUTEIbHBIE TPUOOPHI, YCTAHOBJIEHHBIE MO
MeCTy, 0003HAYAIOTCS OKPYKHOCTBIO MJTM KBAJPAaTOM, a IPUOOPHI, yCTAHOBJICHHBIE HA LLIUTE WU
IyJIbTE — OKPYKHOCTBIO WJIM KBaJpaTOM, pa3/IeJICHHON TOPU30HTAIbHBIM JHAMETPOM.
Huametp okpyxxkHoct 10 MM . B 060ux citydasx B BepXHel 4acTH 3arjiaBHbIMH OyKBaMu
JATUHCKOTO an(aBuTa YKa3bIBAIOTCS 0003HAUEHUS U3MEPSAEMbIX BEJTHMUNH, QYHKIMNA 1
(YHKIIMOHAJIBHBIX MPU3HAKOB, B HIDKHEN
- HOMED IMO3ULMHU B CXEME.
O0603HaueHust U3MEPSIEMbIX BEJIMYUH: A — KauecTBO (COCTaB, KOHLEHTPALUs, AETEKTOP JIbIMa U
T.1.); B — mnams; E — nanpsbxenne; F— pacxon; H — pyunoe Bozaeiictue; I — Tok; J —
MotHOCTh; K — Bpems, BpemeHHas nporpamma; L—ypoBens; P—naBnenue, Bakyym; Q —
KoJIn4ecTBO; R — pagnoaktuBHoOCTh; S — 10
CKOpPOCTb, yacToTa; T— temmneparypa; U — HECKOIbKO pa3HOPOAHBIX BETUYHUH, U3MEPSIEMbBIX
oHUM npubopom; V — Bubparus; W — Bec, cuia, macca; X — HEpeKOMeHIyeMast
pe3epBHasi OykBa; Y — coObITHE, COCTOsIHUE; Z — pa3Mep, MOJI0KEHUE, TepeMellleHue.
Jlng yTouHEeHMsI 3HaU€HUN M3MEpsieMOl BEJIMUNHBI U yKa3aHUs €€ NMPEAEIOB IPUMEHSIOT
ob6o3Hauenus: D — pa3nocts, nepenan; F — cooTHomenue, 10751, Apodk; J — aBTOMaTH4YecKoe
nepekirouenHue, ooeranue; Q — MHTErpUPOBaHKUE, CYMMHPOBAHUE 110 BPEMEHH; S —
caMocpabaThIBaOIIee YCTPOUCTBO; Z — CHUCTEMa HHCTPYMEHTAIbHOU Oe3omacHocTH, [1A3.
@OyHKIMY, BBINOIHAEMbIE TPUOOPaMu, 0003HAYAIOTCS 3arJIaBHBIMU OyKBaMH JaTHHCKOTO
andasurta: A — curnanuzanus; C — aBTOMaTHYECKOE



perynupoBaHue, ynpasieHue; E — qyBcTBUTENbHBIHN 37eMeHT; K — cranuus ynpasnenus; R —
peructpanus; S — BKIIOUYEHHE, OTKIIIOUEHUE, TEPEKII0YeHNE; Y — BCIIOMOTraTelIbHOE
YCTPOMCTBO;

O603HaueHust GyHKIIMOHATIBHBIX MPU3HAKOB MPUOOPOB; G — NMEPBUUHBIN TOKa3bIBAIOIIUN
npubop; [— BropuuHbIil mokasbiBaromuii npudop; T — npeobpaszoBarens; K — cranmus
yIpaBIeHUSI.

Pacnonoxenne OykBeHHBIX 0003HAUYECHUH TOHKHO OBITH CIIEBA HAIIPABO B CIIEIYIOIIEM

nopsizike: 1 )o603HaueHUE OCHOBHOW M3MEPSIEMOM BEIMUMHBI;2 )0003HAUCHUE, YTOUHSIOMIEe (eCiIn
3TO HEOOXOMMO) OCHOBHYIO H3MEPSIEMYIO BeTHUNHY;3)0003HaueHne (0003HaueHUs)

(G yHKIIMOHAJIBHOTO MTPU3HaKa mpudopa.

[Ipumep mocTpoeHus yCIOBHOTO 0003HAaYCHUS IPUOOPa ISt H3MEPEHHs, PETUCTPaLin
ABTOMATUYECKOTO PeryJIupoBaHus Nepenaja JaBjieHus npuBeeH Ha pucynke 1.Eciou npubop
MOYKET BBIMOJHATH HECKOJIBKO (DYHKIUHU, TOPSAOK PACIIONOKEHHS OYKBEHHBIX 0003HAYCHUN
(GyHKIIMOHAJIBHBIX MPU3HAKOB JOJKEH OBITh ciieyromuM: G — MepBUYHbBIN MOKa3bIBAOIINN
npubop; R — perucrpauus; C — 11

ABTOMATUYECKOE PErynupoBaHue (yrnpaBieHue); S — BKIIOUEHHUE, OTKIIOYeHHE, OIOKUPOBKa; A
— CUTHAJIM3AIH.

[TocnenoBarenbHOCTh OYKBEHHBIX 0003HAUEHUH T0JKHA OBITH creayromieil: 1) o6o3HaueHue
U3MEPSIEMOU BEITUYHHEI; 2) 0003HAUYCHUE, YTOUHSIONIEE H3MEPSIEMYIO BETTUYHHY; 3)
o0o3HavyeHne (PyHKIMOHATBLHOTO Mpu3HaKa. Eciu GyHKIUI HECKOJIBKO, TO UX 0003HAYCHHS
JIOJDKHBI pacriosnararbes B cienytoniem nopsjake: GRCSA
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B npunoxennn A

NPUBEJICHBI IPUMEPHI TIOCTPOCHUS YCIOBHBIX 0003HAYEHUH CIIeIyIOIUX IPUOOPOB U CPENICTB
aBTOMaTH3alMU: | — NEepBUYHBIN H3MEPUTENBHBIA IpeoOpa3oBaTelib (4yBCTBUTEIIbHBIN
AJIEMEHT) JUIsl U3MEPEHUS TEMIIEPATYPhl, YCTAHOBJIEHHBIN 110 MECTY

(TEepMORJIEKTPUIIEKTPHUECKUI Tpeodpa3zoBaresb, TEpMONpeodpa3oBaTeb CONPOTUBICHHUS,
TepMOOAIJIOH MAaHOMETPUIECKOTO TEPMOMETPA, AATYUK MUPOMETPA H T. I1.);
2—1pubop JUIsl U3BMEPEHUS TEMIIEPATypPbl, IOKA3bIBAIOIIMI, YCTAHOBICHHBIH 110 MECTY
(TepMOMETp PTYTHBIM, TEPMOMETP MAHOMETPUUECKUH U T. I1.);

3 - npuOop A U3MEPEHUSI TEMIIEpaTyphbl, HOKAa3bIBAIOLINMA, YCTAHOBJICHHBIN Ha LIUTE
(MMJUTMBOJIBTMETP, JIOTOMETP, IOTEHLIMOMETP, MOCT aBTOMaTHYECKUH U T. I1.);
4—rnpuOop A7 U3MEPEHUs TEMIIEPATYpPBl, OECIIKaIbHBIN, ¢ AMCTAHIIMOHHOM nepenaueit
[IOKa3aHUM, YCTAaHOBJIEHHBIN 110 MecTy 12
(TepMOMETp MaHOMETPHUUYECKHM OeCIIKaNbHBIN ¢ THEBMO- WIIM AJIEKTpoIepeaadei);

5 — npuOop Ui U3MEPEHUS TEMIIEPATYPhl, OJHOTOUYEUHBINH, PETUCTPUPYIOIIUHN, YCTAHOBJIEHHBIN
Ha IUTe (MUIUIMBOJIETMETP CaMONUUIYIINHN, IOTOMETP, TOTEHIIUOMETD,

MOCT aBTOMAaTHYECKUH U T. I1.);

6 — npubop A1 U3MEepeHHs TeMIepaTyphbl ¢ aBTOMAaTHUECKUM OOETraroIliuM YCTPOUCTBOM,
PETUCTPUPYIOLTUH, YCTAHOBIICHHBIN Ha IUTE (MOTCHIIMOMETP MHOTOTOYCUHBIN
PETUCTPUPYIOLIUI, MOCT aBTOMAaTHUYECKHUIl U T. I.);

7 — npuOop U1 U3MEPEHUs TEMIIEPATYPhl,PETUCTPUPYIOIINHN, PETYIUPYIOLIHH,
YCTAQHOBJICHHBIH Ha IIUTE (TEPMOMETP MaHOMETPUUECKUI, MUIUIUBOJIBTMETP, TOTEHIIIOMETP,
MOCT aBTOMAaTUYECKUH U T. I1.);
8—peryasaTop Temneparypsbl, OeClIKaIbHbINH, YCTAaHOBJICHHBINH IO MeCTy (Hanpumep,
JUIIATOMETPUYECKUI PErYISITOP TEMIIEPATYphl);

9 —koMIIIeKC 7151 U3MEPEHUS TEMIIEPaTyphl, PErUCTPUPYIOLIHH, PEryIUpYOLIUii,
CHAOKEHHBIN CTAHITMEH yIIpaBIeHUS, YCTAHOBICHHBIN Ha IMUTE (HAPUMED, BTOPUIHBIN TIPpHOOp
U perynupyroimuii 610k cuctemsl «CTapT»);

10— mpubop 11t U3MEPEHUs TEMITEPaTyphl, OECHIKATBHBIN, C KOHTAKTHBIM YCTPOICTBOM,
YCTAQHOBJICHHBIH 110 MECTY (HallpuMep, pesie TeMIepaTypHoe);

11—mnepBuuHBIii IprOOpP KOHTPOIIS TeMiiepatypsl B cucteMe [1A3;

12—HW3MEPEHUE TEMITIEPATYPBIL. AHAJIOT O-ITU®POBON ITIPEOBPA3OBATEID,
YCTaHOBJICHHBIN Ha IIUTE, BKJIIOUYEHHBIN B KOHTYp [TA3;
13—~0aiinacHas nmaHenb AMCTAaHIIMOHHOIO YIPABJICHUS, yCTAHOBJICHHAS HA LIUTE;

14— nepexirouaTenb JIEKTPUUECKHUX LIETIed U3MEpEeHHs (YIpaBiIeHUs ), IEPEKII0YATENb st
ra3oBbIX (BO3JYLIHBIX) JIMHUH, YCTAHOBJICHHBIH Ha IUTE;
15—mnpubop ans u3MepeHus 1aBiaeHus (pa3pekeHus), MOKa3bIBaIOINM, YCTAHOBIEHHBIN MO M€
CTY (711000 MOKa3bIBAOIMI MAaHOMETP, TUPMAHOMETP, TATOMEpP, HAIOPOMED, BAKYYMMETP H T.
1.);16 — npubop A1 U3MEPEHHUS TIepernaia JaBJIeHuUs, TOKa3bIBAOIINH, YCTAHOBICHHBIH 11O
MecTy (Hampumep, TupMaHOMETP MOKa3bIBaOIIKi); 17 — npubop 11 U3MEepeHHst JaBIeHUS
(pa3pexenus ),0ecIKaIbHbIN, C TMCTAHIIMOHHOM TIepeiaueii ToKa3aHui, YCTaHOBJICHHBIH 1O
MecTy (Hampumep, MaHOMETp, AM(pMaHOMETp OeCIIKaNbHbIN ¢ THEBMO- WM AJIEKTpoIepeaayeii);
18— mpubop u1st n3MepeHus naBieHus (pa3peKeHNe) perucTPUPYIONINIA, YCTAHOBICHHBIA Ha
muTe (HampuMmep, CAMOTIUIIYIIIMKA MAaHOMETP HITH JIF000H BTOPHUUYHBINA MPUOOP AJIS perucTpaluu
JTABJICHUS);

19—mnpubop ans 13usmepenus AaBieHHs ¢ KOHTAKTHBIM YCTPOICTBOM, YCTaHOBIICHHBIH 110
MecCTy (Hampumep, peiie 1aBlIeHus);
20—mpubop A u3MepeHust JaBieHus (pa3pekeHue), MOKa3bIBAIOIINN, C KOHTAKTHBIM
YCTPOMCTBOM, YCTAHOBJIEHHBIH 110 MECTY (3J€KTPOKOHTAKTHBIM MaHOMETp, BAKYYMMETD U T. I.);
21 — nepBUYHBIN U3MEPHUTEIBbHBIN Tpeodpa3oBaTeb s H3MEPEHUs pacxo/ia, yCTaHOBICHHBIN
HO MecTy (auadparma, comio, Tpyda BenTypu, 1aTuuk HHIYKIIMOHHOTO pacxojioMepa H T. 11.);
22 — npubop U U3MEPEHUs pacxo1a, OecIIKaIbHbIN, ¢ AMCTAaHIIMOHHOM Nepenadeit
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NOKa3aHUH, YCTAHOBIIEHHBIN IO MecTy (Harnpumep, OecIKanbHbIH JTU(PMaHOMETP WIH POTAMETP
C ITHEBMO- WJIH AJIeKTponepeaadei);

23 - mpubOp I U3MEPEHUS] COOTHOILICHUS PACXOA0B, PETUCTPUPYIOIINN, YCTAHOBJICHHBINA Ha
e (J1i1000¥ BTOPUYHBIN MPUOOP JUIsl perucTpalii COOTHOIICHUS PACX0/I0B);

24—npubop 11 U3MEPEHHsI Pacxo/ia, MOKa3bIBAIOLIHHA, YCTAHOBJICHHBIN IO MeCTy (Harmpumep,
Ju(MaHOMETpP WM POTAMETP MOKA3bIBAIOIIHIA);

25—npubop 11 U3IMEPEHHsI pacxo/ia, UHTETPUPYIOIINIA, YCTAaHOBJICHHBIN 10 MecTy (110001
CUETYHK-PACXOJIOMEP C HHTETPATOPOM);

26—npubop 11 U3MEPEHHSI PacXo0/ia, MOKA3bIBAIOLIIHI, HHTETPUPYIOIINH, YCTaHOBICHHBIH 110
MecTy (Hampumep, MOKa3bIBAIOUINI TH()MaHOMETP C UHTETPATOPOM);

27—MaccoBBIil MHOTOIIApaMETPUUYECKHUI pacxooMep, 00eCIIeYMBAIOIIN U3MEPEHHE PACX0Aa,
TeMIEepaTypbl C aHAJIOTOBBIM TOKOBBIM BBIXOJI0M 4-20 MA;

28 — npubop U U3MEPEHUs pacxo/1a, MHTETPUPYIOLIHii, C YCTPOWCTBOM JUIsl BBIJJa4l CHTHAJIA
nociie MPOX0XKICHUS 3aJaHHOTO KOJIMYECTBA BEIIECTBA, YCTAHOBIICHHBIH 110 MeCTy (Harpumep,
CYETUHUK-/103aTOD);

29—nep BUYHBIN U3MEPUTENIbHBIN MpeoOpa3zoBaTelb A U3BMEPEHUS YPOBHS, YCTaHOBJICHHBII
1o MecTy (HampuMmep, TaTYHK FIEKTPHUECKOTO WM EMKOCTHOTO YPOBHEMEDA);

30—mpubop 11t U3MEpeHus: yPOBHsI, MOKA3bIBAIOIIUH, YCTAHOBICHHBINA IO MECTY (Hampumep,
MaHOMETp WU TU(HMAHOMETP, UCIIOIB3YEMBbIH I U3MEPEHUsT YPOBHS)

31—mpubop 11t U3MEpEeHUs: YPOBHSI ¢ BHIHOCHBIM OJIOKOM WHIMKAIUH;

32—npubop 11 U3MEPEHHs YPOBHSI ¢ KOHTAKTHBIM YCTPOHCTBOM, YCTaHOBIIEHHBIN 110 MECTY
(pene ypoBH:);

33 — npubop A1 U3MEpPEeHHsI YPOBHS, OCCITKATBHBIN, C TUCTAHIIMOHHOM IepeIadeii MoKa3aHui,
YCTaHOBJICHHBIN IO MECTY (HampuMmep, ypoBHEMED OECIIKAIbHBIN ¢ THEBMO- UITU
14anexkrponepenaueii);

34—mpubop 1t U3MEpeHus: ypOBHs, OECIIKAIbHBIM, PETYIUPYIOMUN, C KOHTAKTHBIM
YCTPOMCTBOM, YCTAHOBJICHHBIH 110 MECTY (HallpUMep, 3JIEKTPUUECKHUI peryisiTop-
CUTHAJIU3aTOPYPOBHS C OJIOKUPOBKOM MO BEPXHEMY YPOBHIO);

35 — mpubop 1715t U3MEPEHUsT YPOBHSI, IIOKA3BIBAIOIINH, C KOHTAKTHBIM YCTPOICTBOM,
YCTaHOBJICHHBIN Ha IIUTE (HapUMep, BTOPUYHBIN MOKa3bIBAIOIINUN IPUOOP C CUTHANIMU3AINEH
BEPXHETO 1 HIDKHETO YPOBHS);

36—mpubop Ui U3MEPEHUs MIIOTHOCTH pacTBOpa, OECIIKaIbHBIN, ¢ AMCTAHIIMOHHOM nepenadeit
MOKa3aHW, YCTAaHOBIIEHHBIN 110 MeCTy (HarpuMep, JaT4iK TNIOTHOMEpA C TTHEBMO- HITH
3NIeKTponepeaadei);

37 — nipubop 17151 U3MEPEHUS Pa3MePOB, TTOKA3BIBAIOIINN, YCTAHOBICHHBIN 110 MECTY
(HampuMep, TOIIMHOMED);

38— mpubop 1 U3MepeHus JIF000H IICKTPUUSCKON BEIIMINHBI, TTOKA3bIBAFOIIINN,
YCTAHOBJICHHBIH 10 MecTy( HampsbKeHHe,CHIla TOKa, MOIIHOCTD); 39—mpubop A1 ynpaBiaeHUs
MIPOIIECCOM T10 BPEMEHHOM MpOorpaMMe, YCTaHOBJICHHBIM Ha UTE (KOMaHIHBINA THEBMATUYECKUN
npubop, MHOTOLIEHHOE peJie BPEMEHH U T. I1.);

40 — mipubop 715t U3BMEPEHUS BIAXXHOCTH, PETUCTPUPYIOLIHA, YCTAHOBJICHHBINH Ha IITUTE
(HampuMep, BTOPHUHBIN puOOp Biaaromepa); 41 — mepBUYHBINA U3MEPUTEIbHBIN
npeoOpa3oBaTelb Al K3MEPEHHsI KauecTBa POIYKTa, YCTAHOBIICHHBIH 110 MECTY (Harmpumep,
natuauk pH-metpa);

42— ipubop 11 M3MEPEHHsI KaueCTBa POIYKTA, MOKA3bIBAIOIIHIH, YCTAHOBJICHHBIH MO MECTY
(HampuMep, Tra30aHaTN3aToOP HA KUCIIOPON);

43 — nipubop ISt U3MEPEHUST Ka4eCTBa MPOTYKTa, PErHCTPUPYIOIIHA, PETryIAPYIOIIHA,
YCTAQHOBJICHHBII Ha MKTE (HapuMep, BTOPUYHBIN CaMOMTUITYIIUN TPUOOp peryssTopa
KOHIICHTPAIIUH CEPHOI KHCIIOTHI B PACTBOPE);

44 — ipuOop 7151 U3MEPEHUs PAIHOAKTUBHOCTH, TOKA3bIBAIOIIHNHA, C KOHTAKTHBIM YCTPOHCTBOM,
YCTaHOBJICHHBIH 110 MECTY (HarmpuMep, IpruOOp I TOKa3aH!Us U CUTHATN3AIMH PEIeITHHO
JIOMTYCTUMBIX 3HAUYCHUN oM PU3TydeHui);
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45—npubop uIg U3MEPEHUs] CKOPOCTH BpaIllCHHs TPUBOAA, PETUCTPUPYIOLIHIA, YCTAaHOBICHHBIN
Ha IUTe (HanmpuMep, BTOPUYHBIN MpuOOp TaxoreHeparopa),

46— npubop A1 U3IMEPEHHSI HECKOJIBKUX Pa3HOPOAHBIX BEJIWYHH, PErHCTPUPYIOIINH,
YCTAQHOBJICHHBIH 110 MECTY (HalpuMep, CaMOIUIIYIIUI Tu(MaHOMETP-PACXOIOMEp C
JIOTIOJTHUTEIBHOMN 3aIIMChIO JaBJICHUS U TEMIIEPATYpPhl);

47— npubop 111 U3MEPEHUsI BI3KOCTH pacTBOpPa, 15M0oKa3bIBaOIINN, YCTAaHOBJIEHHBIH 110
MECTY (HampuMmep, BUCKO3UMETP MOKa3bIBAIOIINN );
48—npubop U1 U3MEPEHUs] MACChl IIPOLYKTA, IIOKA3bIBAOIINM,C KOHTAKTHBIM YCTPOMCTBOM,
YCTaHOBJIEHHBIN 110 MECTY (HampuMep, YCTPOMCTBO JIEKTPOHHO-TEH30METPUUECKOE
CUTHAJIM3UPYIOIIEE);

49 — npubop AJI KOHTPOJIA MoracaHus ¢akemna B ey, OSCIIKAIBHBIN, ¢ KOHTAaKTHBIM
YCTPOMCTBOM, YCTAHOBJIEHHBIN Ha LIUTE (HallpUMep, BTOPUUYHBIN IpUOOP 3anaibHO-3aIli THOTO
YCTPOMCTBA; MPUMEHEHHE PE3EPBHOM OYKBBI B TOMIKHO OBITH OTOBOPEHO HA TIOJIE CXEMBI);

50 —mpeobpazoBarenb CUrHaNA, yCTAHOBJIEHHBINH Ha IIUTE (BXOJHOW CUTHAJI 3JIEKTPUUYECKUH,
BBIXOJIHOM CUTHAJ TOXKE AIEKTPUUYECKUI; HAIIPUMEDP, HOPMUPYIOLIUI peoOpa3oBaTeib);

51 — npeoOpa3oBareiib CUTHaNIA, YCTAHOBJIEHHBIN 0 MECTY (BXOAHOM CUTHAJ THEBMAaTUYECKHH,
BBIXOJHOH—A3JIEKTPUYECKHIN);

52—BBIYHMCIUTEIBHOE YCTPOUCTBO, BBINOJIHSAOLIEE (DYHKIIMIO YMHOXKEHUS HAIIPUMED,
MHOXHTEJb Ha TIOCTOSHHBINA K03 unment K, ycTaHOBIEHHBIN Ha IIUTE;
53—ycKoBas anmnapaTypa JUIylnpaBiIeHus 3JIeKTpoABUraTeneM (HalpuMep, MarHUTHBIH
MyCKaTellb, KOHTAKTOP | T. I1.; IPUMEHEHUE pe3epBHOI OyKBBI N TODKHO OBITH OTOBOPEHO HA
T10JIE CXEMBI);

54 — anmapatypa, IpeiHa3HauY€HHas JAJi PyYHOI'0 AUCTAaHLIMOHHOIO yIIpaBJIeHMUS,
YCTAQHOBJICHHAs Ha IIUTE (KHOIIKA, KJII0Y YIPABICHUS, 3aJaTYHK U T. I1.);

S5—anmnaparypa, npeHazHaueHHas U1 pyYHOro JUCTAaHIIMOHHOTO YIPaBJIeHUs, CHa0KEHHAs
YCTPOMCTBOM JIJIsl CUTHAJIM3A1MH, YCTAHOBJICHHAS HA IIUTE; ,

56 — ITpubop 11 n3MEpeHus: ypoBHS C KOHTAKTHBIM YCTPOHCTBOM, YCTAHOBJICHHBIH 1O MECTY
(pene ypoBHs, ucnonbszyemoe i [TA3 BepxHero ypoBHs U HUDKHEI'O YPOBHS C BHIBOJJOM
CUTHAJIA MIPU YEThIPEX 3HAUYEHUSAX YPOBHS);

57 — Knanas perynupyroumii, 3akpbIBaloLINi Iy IpeKpalieH|y M01auu SHepruu ¢ GyHKIHeH
PYYHOTO YIIPaBJICHUS.

[TpuMepbl MpUMEHEH!s! TaHHBIX YCIOBHBIX 0003HaYeHUIB (YHKIIMOHATIBHBIX CXeMax
aBTOMAaTHU3aIlM¥ MPUBEICHBI HA pUCYHKE 3.16
5 KoHTpo/bHBIE BONIPOCHI:

1 Kak 0603Ha4ar0TCs U3MEpUTENbHbBIE PUOOPHI, yCTaHABIMBAEMbIE Ha LIIUTE, 10 MECTY?

2 Kak pacummgpoBsiBatoTcst pyHKIMOHAIbHbIE Tpu3Haku mpodopa I, R, C, S, A, E, T, K, Y?

3 Kak pacmmdposiBatoTcs o6o3HaueHus uamepsiembix Benmnuun:F, P, S, T, L, M, W, V, U, G,
Q?

4 Kak n3zo0paxaetcsi TEXHOJIOTrH4ecKkoe 000pyioBaHNE Ha (PYHKIIMOHAIBHBIX CXeMax
aBTOMATH3ALNH
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IIpakTnueckas padora Ne 2
Tema: M3yueHnne u aHanu3 cXeMbl aBTOMaTH3allUM Mpoliecca
1 Hens padbotel: [IpuBrUTHE HABBIKOB M3Y4YEHHUS U aHAJIM3a CXEMbI aBTOMATHU3ALUU
2 IlepeyeHb CIPABOYHOI JUTEPATYPbI
ABTOMaTH3aIys Npou3BoAcTBEHHBIX MporeccoB 1 ACYTII B numieBoit npomsinuieHHOCTH / JL.A
[IIupoxos, B.1. Muxaiinos, P.3. ®ensaman u ap.; [lox pea. JI.A. [llupokoBa.— M.:
3 KpaTtkue TeopeTH4eckue cBeJeHHs
TexHonornueckas cxema MpoleccoB OTJIMBKU U TI1a3UPOBAHUS KOH(ET B HOTOYHOM JIMHUU
npuBezieHa Ha puc. 9 . KonderHas Macca u3 TeMIepupyomnei MaluHbl OIaeTCss HACOCOM Ha
OTJIMBOYHYIO ManHy. Kopmyca KoHpET U3 ycTaHOBKM YCKOPEHHOH BBICTOMKH, 1€ OHU
00/1yBatOTCsI XOJIOZAHBIM BO31YXOM, IIOCTYIAOT B IVIa3UPYIOIIYIO MAIIMHY, 3aTEM B
OXJIQXKIAIOLINH 1IKad, XJIaareHTOM B KOTOPOM SIBJIIETCS] paccoll, ¥ Jlajiee TOTOBbIE KOH(ETHI
HAIPAaBJIAIOTCS HA 3aBEPTKY U YIIAKOBKY.
OcHOBHO 3a7jaueil aBTOMAaTU3alMK 3TUX IPOLIECCOB SABISAETCSA CTA0OMIN3ALUS TEMIIEPATyPHbIX
PEXMMOB, YPOBHSI B OTJINBOYHON MAIIMHE U YIIPaBJIEHUE ITyCKOM U OCTaHOBOM
3JIEKTPOJBUTATEIIEH.
YpoBeHb KOH(PETHON MACCHl B OTJIIMBOYHOM MaIlIMHE U3MEPSETCS JATIYNKOM 24 , TTOIKIFOYEHHBIM
K CUTHAJIM3aTOPY YPOBHS 26 BO3/IEHCTBYIOLIEMY Ha 3JIEKTPOIPUBO/L 28 HAacOca M101a4H
KOH(ETHOH MacCHI.
ABTOMAaTHYECKOE PETYIUPOBAHUE TEMIIEPATYPHI XOJIOAHOIO BO3/lyXa, OCTYIAIOLIETO B
YCTAHOBKY BBICTOMKH KOPITYCOB KOH(ET, OCYIIECTBISETCS OKA3bIBAIOIIMM U CAMOTIAIITYIIIAM
MocToM 96 ¢ O3UIIMOHHBIM PETyJIATOPOM, YIPABISIOIIMM 3JIEKTPOMArHUTHBIM KJIanaHoM 9¢ Ha
JIMHUM T10/1aYU Paccoiia B BO3AYX00XJIaAUTEb.
AHaJIOrn4HbIM 00pa3oM o0ecIeyrBaeTCsl aBTOMaTHYECKOE PEryIUPOBaHUE TeMIIepaTypbl
BO3/lyXa B OXJIAAUTENIbHOM 1IKady. B KOHTYp peryiaupoBanus BXoAsaT npudopst 14a , 146 , 146 .
Cxemolt aBTOMaTH3aLUu NIPEyCMOTPEH KOHTPOJIb TEMIIEPATYPhl B OTIIMBOYHOM MaIIMHE C
MOMOIIBIO AaTYMKa 3a , COSJMHEHHOTO CO BTOPUYHBIM MOKA3bIBAIOLINM ITPpUOOpoM 36 , U B
YCTAHOBKE YCKOPEHHOH BBICTOMKHM KOPIYCOB KOH(ET naTynkamu 6a ...8a , coeqMHEHHBIMU
Yyepe3 MepeKiIouaTesb 66 ¢ BTOPHYHBIM OKa3bIBAIONIMM Ipubopom 66 . Temmeparypa B
[IA3UPYIOIIEeH MallluHe U3MepsIeTcsl JaTYUKOM 12a , coeTMHEHHBIM € TIOKa3bIBAOIIUM
BTOPUYHBIM TIprbopom 126 .
Cxema aBTOMaTH3alMK 00ECTIEYMBAET MMYCK U OCTAHOB 3JIEKTPOJIBUTATENIeH MAIlIMH U allapaToB.
Jlns nepexosa ¢ aBTOMaTUYECKOTO YIIPABJIEHUSI HA pyYHOE YCTaHOBJIEHBI KIIIOUM BbIOOpa
peKHMa.
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Pucynok 9. CA npolieccoB OTIMBKY U INIa3UPOBaHUS KOHpET

4 lopsaok npoBeaeHusi paéoThl

4.1 PaccMoTpeTh cXxeMy aBTOMATH3aIMH ITPOLIECCOB OTJIMBKH U TJIa3UPOBaHUS KOH()ET.
4.2 O3HaKOMUTBCS C MPUHIUMIIOM aBTOMATHU3AIMH [TPOLIECCOB OTIMBKHU U TJIa3UPOBaHUs KOH(QET.
4.3 BbIIenuTh CUCTEMBI PETYIUPOBAHUS PA3IMYHBIX TEXHOJOTMUECKUX TapaMeTPOB.
4.4 Cnenatb BBIBOJ] 00 M3YYEHHOM MaTepuare.

5 Copep:xkanne oTyera

5.1 306pa3uth cxemMy aBTOMATHU3aIlMHU MTPOIIECCOB OTJIMBKH U TJ1a3UPOBaHUS KOH(DET.
5.2 Onucatk TEXHOJIOTMUYECKHUE MTPOLECCHI OTIMBKU U II1a3MpPOBAaHUS KOH(DET.

5.3 Cnenathb BBIBOJI.

6 KoHTpo/bHbBIE BONIPOCHI

6.1 Urto npencraiser cobol cxeMa aBTOMaTU3aIHH?

6.2 HazoBuTe cTaguu MpoeccoB OTJIMBKY U TIa3UPOBaHUs KOH(]ET.

6.3 PaccMmoTpuTe yrpaBieHHe MOJIydeHHEM KOPITyCOB KOH(ET U OTIUBKY B HUX.

6.4 Kak ocy1iecTBisercs: ynpapjeHue TIa3upoBaHUEM U OXJIaKICHUEM KOoHpeT?

14



INPAKTUYECKAS PABOTA (BAHSITHUE) Ne3
HaumenoBanue padorni: OnpenesieHne NpaBoBbIX, HOPMATHBHBIX U
OPraHu3aliOHHBIX OCHOB 0e30MaCHOCTH TPY/JA.

Heab padoTbi: O3HAKOMUTHCS C MPABOBBIMU, HOPMATUBHBIMU U OPTaHU3AI[MOHHBIMH
OCHOBaMHU 0€30MaCHOCTH TpyAa; M3yunTh MOpsAI0K MPOBEACHUS M OPOPMIICHHS HHCTPYKTaXa
pabOTHUKOB MO OXpaHe TPyAa.

ITopsi1oK BHINOJHEHUS Pa0OThI:

1. U3yunTh MeTOIMYECKUE YKa3aHUS 1 OTBETUTHh Ha KOHTPOJIbHBIE BOIIPOCHI
2. lomyuuTs y mpenoaBaTesisi HOMEp BapuaHTa Il CAMOCTOSATEIIbHOM paboTHI.
KonTposbHbIe BONPOCHI

Bonpoc 1. OcHoBHBIE 3aKOHOAATe/IbHbIE AKTHI CTPAHBI 0 TPYy/e.

Bce Bompochl cBsi3aHHBIE ¢ OpraHU3alMel CUCTEMbI OXpaHbl TPyAa Ha MPEANpPUATUAX U B
OpraHu3alUsgX PErYIHUPYIOTCS 3aKOHAMH, 3aKOHOJATEIbHBIMH W HOPMATUBHBIMHU IPaBOBBIMH
aKTaMu.

3aKoHOIATeIbCTBO MIPE/CTABISET COOOH COBOKYIHOCTh 3aKOHOB CTPaHBI B KaKOH-JIHOO
o0JacTu rpaBa, B YaCTHOCTH B 00JIACTH OXpaHbI TPY/a.

3aKkoHoAaTeJbHBIH AKT MO OXpaHe TPYAA - 3TO AakT, YCTaHABJIMBAIOIIMNA IIpaBa
pabOTHMKOB Ha OXpaHy TpyAa B TMpolecce TPYAOBOW JAEATEIbHOCTH, MNPUHATHIA WU
YTBEPKACHHbBIN 3aKOHOIATEIbHBIM OPraHOM.

HopmaTuBHBIii NpaBoBOil aKT 1O oOXpaHe TPyda -)3TO aKT, YCTaHABJIMBAIOIIUN
KOMIUIEKC IPAaBOBbIX, OpPraHM3allMOHHO-TEXHUYECKUX, CAHUTAPHO-TUTUEHUYECKUX U JIeueOHO-
npodumakTuYeckux TpeOOBaHUM, HAMPaABICHHBIX HA oOecreueHne, 0e30MacHOCTh, COXPAaHEHUS
310pOBbs U pabOTOCOCOOHOCTM pabOTHUKOB B  Ipoliecce€ TPYAd, YTBEPHKACHHBIN
YIIOJTHOMOYEHHBIM KOMIIETEHTHBIM OPTaHOM.

OCHOBHBIMHU 3aKOHOJIaTEIbHBIMU aKTaMH, PETYJIUPYIOIIUMU OXpaHy Tpynaa B Poccuiickoit
®Denepaluu, ABISIOTCA:

- Koncturynus Poccuiickon ®@enepanny;

- ®epnepanbHblil 3ak0H «O0 ocHOBax oxpansl TpyAa B Poccuiickoit denepanuny;

- Tpynosoii kopekc Poccniickoit denepanun.

3aKoHOJAaTeIbHbIE aKThl, KPOME 3aKOHOB, MOTYT BKIIOUaTh ykasbl IIpe3unenra PO,
nocranoBieHus: IlpaBurenbctBa P®D, a Takke MOCTAHOBJIEHUA, NMUCHbMA, TMOJOXKECHUS H
Jpyrue TOKyMEHTbl MUHUCTEPCTB U BEIOMCTB.
Bomnpoc 2. Cucrema cTanaapToB 6€30MaCHOCTH TPY/IA.

Cuctema crannaproB Oe3onmacHoctu Tpyaa (CCBT) - 310 oxHa U3 cHCTEM
rocynapctBeHHoM cuctembl ctangaptuzanuu (I'CC).

HIupp (momep) CCBT B cucreme I'CC - 12 CCBT mnpencraBuser coboi
MHOTOYPOBHEBYIO CUCTEMY B3aMMOCBSI3aHHBIX CTaHJAPTOB ' 10 0€30IaCHOCTH TpyJa. DTOH
CHCTEMOW CTaHIapTU3UPOBaHbl TpeOOBaHUs Oe30MacHOCTH, BBeleH pasnen «TpeboBanus
0€30MacHOCTH» BO BCE BHUABI NPOEKTHOM JOKYMEHTALlUM Ha CEPHUMHYIO BBITYCKAaEMYIO
HPOAYKIIHIO, a TAK)KE B pab04yI0 KOHCTPYKTUBHYIO U TEXHOJIOTMUYECKYIO JOKYMEHTAIHIO.

CCBT Bkit04aeT B ce0s1 HECKOJIBKO MOJICUCTEM:

[Toacucremsl, CUCTEMBI CTaHAAPTOB OE30MACHOCTH TPY/a:

[udp moacucrem CCBT HanmenoBanue u cogepxanue MoJacucTemM

0 OpranuzanroHHO-METOIUYECKHE CTaHAAPTHI -
yCTaHaBJIMBAIOT 11eJTb, 3aauu, cTpykTypy CCBT. Obnactp
pacrpocTpaHeHHs, 0COOEHHOCTH COIIACOBAHUS CTAHIAPTOB
CCBT, npuHIUIBI OpraHu3anuy padboT 1Mo 0€30MacHOCTH
TpyAa.
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1. Cranmaptsl TpeboBanuii 1 'HopM 110 Bugam OBIID -
YCTaHABIIMBAIOT METOJIbI M CPEJICTBA 3ALTUTHI OT BO3JICHCTBUS
OBII®, MeTo1bl KOHTPOJISI YPOBHSI.

2. Cranpaptsl TpeboBaHuii 6€30MaCHOCTH K 000pPYJOBAHUIO

3.|Cranmaptsl TpeboBaHU 6€30MACHOCTH K MPOU3BOICTBEHHBIM
npoueccam

4, CranmapTsl TpeOOBaHUN OE30MACHOCTH M CHCTEMAaM 3alUThI -
YCTaHABIMBAIOIIUM TPEOOBAHUSIM 0€30ITaCHOCTH K CHCTEMaM
3amuTel oT OBIID

5. Crangapthl TpeOboBaHUi 6€30MMACHOCTH K 3/IaHUSM U
COOPYKEHHSIM

B CCBT npussra ciaenyronas cucrema
o6o3Hauenuii: 'OCT 12. X. XXX-XX.
I'OCT 12 - mmu¢p CCBT B cucreme I'CC
X - mudp nmoacuctemsr 0; 1; 2; 3; 4; 5.
XXX - Tpex3HauHbIi OPAIKOBBIM HOMEp cTaHAapTa noacucreMsl ot 001
o 999.
XX - roj yTBEpKACHUS WU MIEPEeCMOTpa CTaHAapTa

Bonpoc 3. I'ocynapcrBeHHbIH HAJA30P H KOHTPOJIb 32 COCTOSIHHEM OXPaHbI TPYy/Ja.

OTBEeTCTBEHHOCTH 32 HAPYLICHHE 3aKOHOAaTe/ILCTBA 110 OXpaHe TPyaa.

OpraHoM rocy1apcTBEHHOI'O Ha/130pa U KOHTPOJIA, sBJIsETCs (peaepanbHas HHCIIEKLUS
tpyna(Poctpyauncnexus) npu Muntpyne Poccun.

B noguuHeHnn PocTpyauHCHIEKIMM HaXOAATCS TOCYJAapCTBEHHBIE WHCIEKLIUU TpyZda
cyOBekTOB PD 1 MexpernoHaabHbIe HHCTICKITUH.

®denepanbHas MHCIEKLUUs TpyJda OCYIIECTBISIET HAJ30p M KOHTPOJIb 3a COOJIOACHUEM
3aKoHoOAarenbcTBa PO 0 Tpyae M oxpaHe TpyJa, HOPMATUBHBIX IPABOBBIX aKTOB BO3MELICHUS
Bpena, NPUYMHEHHOTO 30POBBI0 YEJIOBEKa, O COLUAIbHOM CTPaXOBAaHUU WU BBIIOJHEHUU
KOJUIEKTUBHBIX JOTOBOPOB Ha IPEANPUITHH, OPraHMU3aLMUAX U YUYPEKIACHUAX HE3aBUCHMO OT
($hopM COOCTBEHHOCTH.

Bonpoc 4. OTBeTCTBEHHOCTH 32 HAPYLIEHUE OXPAHBbI TPyAA.

OTBEeTCTBEHHOCTh pabOTOATENSI M TOJKHOCTHBIX JIMI] 32 HapyllIeHHe 3aKOHO/IaTeNIbHBIX U
IIPABOBBIX HOPMATHBHBIX aKTOB IO 0€30MacHOCTH Tpyaa ompeneieHa B degepanbHOM 3aKoHE
«O06 ocHoBax oxpaHbl Tpyna B P®d», TpyaoBom koxmekce, a Takxke Koaekce o006
aIMUHUCTPATUBHBIX NIPABOHAPYIIEHUAX U YTOJIOBHOM KOJIEKCE.

3a HapymeHus paboTojaTenab M JOJDKHOCTHBIE JIMIA MOTYT OBITh MpPHUBIEYEHBI K
JUCHUTIIIMHUPOBAHHOM, aIMUHUCTPATUBHOM, MAaTEPUAIIBHON U YTOJIOBHOW OTBETCTBEHHOCTH.

JlcuMIUVIMHAPHAs. OTBETCTBEHHOCTb HACTyNaeT B TeX CilydasX, KOrga IO BHUHE
JOJKHOCTHBIX JIUI] JOIMYCKAIOTCS HAapyLIEeHUs MpaBuwil U (GOpM MO OXpaHe TpyJa, KOTOphIE HE
BJIEKYT 3a cO0O0M TsXKEINbIX MOCIEACTBUI 1 HE MOTJIN Obl X HaBJIE€Yb.

JucuunimHapHas OTBETCTBEHHOCTb BBIpaXKaeTcsd B OOBSBIEHUUM BHHOBHOMY JIUILY
JUCLUIUITMHAPHOTO B3bICKAHUS (3aMeYaHue, BHITOBOP, CTPOTUI BHITOBOP, YBOJIBHEHHUE).

AJIMMHHMCTPATMBHAsl OTBETCTBEHHOCTb BbIpaKaeTcs B HAJIOKEHUM 1Tpada Ha
BUHOBHOE JIOJDKHOCTHOE Juio. IIpaBoM Hamarate mTpad 007aJal0T PYKOBOJUTEIH
rocy/1apcTBeHHbIX HHcnekiuil Tpyna (mo 100 MHUHMMaIbHBIX pa3MEpoOB OIUIaThl TpyJa),
roCyJapCTBEHHbIE HHCIIEKTOPHI 10 oxpaHe Tpyaa (1o 50 MPOT).

MarepuanbHasi OTBETCTBEHHOCTb BO3HUKAET, €CIIM IO BHHE JOJDKHOCTHOTO JIMLA
OpeANpUsSTHE MOHECIO MaTepHalIbHBIA yIepO M3-3a HapyIIeHUH HOPM M TpeOOBaHMI OXpaHbI
Tpyna. MarepuanbHblii yiiepOd BO3HUKAeT, €cld B pe3yJbTaTe HECUYACTHOTO ciyyas WIIHN
npo¢3aboneBaHusi, MPEeINpUiTHE [ODKHO BBIIIATUTh MOCTPAJaBIIEMy, PpOJCTBEHHUKAM,
OpraHaM COIIMAJIBHOTO CTPAaXOBaHUs ONPEIEICHHYIO CYMMY.
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Kpome MarepuanbHOI OTBETCTBEHHOCTHM BHHOBHBIX JOJDKHOCTHBIX JIMI] MPEAYyCMOTpPEHA
TaK)K€ OTBETCTBEHHOCTb ITPEANIPUATHS.

YronoBHasi OTBeTCTBEHHOCTb BO3HUKAET, €CJIIM HapyLIeHUsT HOPM U  IIPaBUII
0€30I1aCHOCTH M OXpaHbl TPYAa MOIJIM WU MOBJIEKIN 32 COOOH HECYACTHBIE CIydaH C JIIOJbMU
WIM UHBIE TSDKEJbIE MOCIEICTBUSA. YTOJOBHYIO OTBETCTBEHHOCTb HECYT JIMIIL T€ BUHOBHbIE
JOJDKHOCTHBIE JIMLA, Ha KOTOPBIX B CHIIy CIY>K€OHOIO IOJIOKEHHUS WM 110 CIELUAIbHOMY
pacropsLKEHUIO BO3JIOXKEHA
00513aHHOCTB 10 00ecleYeHUI0 0€30MacHbIX U 3/I0POBBIX YCIOBUHM TpyJa HAa COOTBETCTBYIOLIMX
y4acTKax.

Haxa3zanus: numienue cBo6oas! 10 1 roga, ucnpaBuTenbHble paboTel 10 1 roga, mrpad o
500 muHMManbHBIX pa3mepoB omiatsl Tpyaa (MPOT), yBosbHEHHE ¢ JOKHOCTH C JIMILIEHUEM
IIpaBa 3aHUMAaTh ONPEICICHHBIC TOJDKHOCTH MM 3aHUMATBCS OIPEIECIICHHON ACATEIbHOCTBIO Ha
CpOK 710 5 neT 1o 6e3 TaKoBOTO.

Bomnpoc 5. Buabl uHCTpYKTaKeil pa00THMKOB 0 OXpaHe TPY/Aa, MOPSI0K UX NMPOBeAeHUs 1
opopMmieHUs
Bce BuzbI HHCTpYKTaXel cieyeT cCuuTarh 3JieMeHTaMu y4eosl. [Ipu nactpykTaxke ocoboe
BHUMAaHHE HAJIO YIIENIATh Pa0OYMM CO CTaKeM J10 | rona, a TakKe ONBITHBIM PabouuM ¢
O0JIBIINM CTaXeM. DTU KaTeropuu padbodnx Haubosiee MoABep KeHbl TpaBMaTU3My. B iepBom
ClIydae - U3-3a HEOINbITHOCTH, BO BTOPOM - U3-3a UpE3MEPHOI camoyBepeHHOCTH. Paz0op
HECUYaCTHBIX CITyyaeB, IPOpadOTKa MPUKA30B €CTh TaKkke cBoeoOpa3Has popma o0ydenus. 1o
XapaKTepy U BPEMEHU IIPOBEICHUS MHCTPYKTAXKH [TOAPA3IEISIIOT Ha:
1) BBOJIHBIH;
2) nepBUYHBII Ha paboueM MecCTe;
3) MOBTOPHBIN;
4) BHEILJIAaHOBBI;
5) uenesoii.
BBoHBINM HHCTPYKTaX U IEPBUYHBIN Ha pab0YeM MECTE MPOBOJATCS IO YTBEPKICHHBIM
IIPOrpaMMaM.
BBoaHBII HHCTPYKTAK
BBoIHBI HHCTPYKTAK 110 6€30IIaCHOCTH TPYZla NPOBOAUT HHKEHeP 0 OXpaHe TPyAa Win
JIMII0, HA KOTOPOE BO3JIOKEHBI 3TH 003aHHOCTH, CO BCEMH BHOBb IPUHUMAEMbIMU Ha paboTy He
3aBHCUMO OT UX 00pa30BaHUs, CTaka pabOThI IO JAHHOW Mpodeccuu MM JTOKHOCTH, C
BPEMEHHBIMU pa0OTHUKaMH, KOMaHAMPOBAaHHBIMH, YUAIIUMUCS U CTYACHTaMU, IPUOBIBIIMMU Ha
IPOM3BOJICTBEHHOE 00YUE€HHUE UITH MTPAKTUKY, a TAKXKE yJalllMMUCS B yUeOHbIX 3aBefieHusx. O
IIPOBEJICHUH BBOJIHOTO MHCTPYKTaXa JIeJIatoT 3alIUCh B )KypHaJe perucTpaiiy BBOJHOTO
MHCTPYKTaXa ¢ 00513aTeIbHON MOAMNUCHI0 HHCTPYKTUPYEMOT'O U HHCTPYKTHUPYIOLIETO, a TAKXKE B
JIOKYMEHTE O IpHeMe Ha padoTy WM KOHTPOJIbHOM JiucTe. [IpoBeieHre BBOAHOTO HHCTPYKTaxa
C YYaLIUMHUCS PETHUCTPUPYIOT B KypHaJle yueTa yueOHoM padoThl.
IlepBUYHBIIN HHCTPYKTAK
IlepBHYHBII HHCTPYKTAXK 110 OXpaHe Tpy/Aa Ha paboueM MecTe 10 Hayaja MPOU3BOACTBEHHON
JeSITEIbHOCTH MPOBOAUT HENMOCPeACTBEHHbIH PYKOBOAUTEIb PA00T 110 HHCTPYKLHUSAM IO
OXpaHe TpyJa, pa3pabOoTaHHbIM Ul OTJENIBHBIX MPOodeccHii niu BUAOB paboT:
- CO BCeMH pabOTHUKAaMU, BHOBb NPUHATHIMU B OPraHU3AIHIO, U IEPEBOIUMBIMU U3
OJIHOTO MOJPA3/AEIEHUS B IPYTrOE€;
- ¢ paOOTHHUKaMH, BHITOJHSIOIIUMHI HOBYIO JJI1 HUX paboTy, KOMaHAUPOBaHHBIMH,
BPEMEHHBIMU paOOTHUKAMU;
- CO CTPOUTENSIMH, BBITIOJHSIOIIUMHU CTPOUTEILHO-MOHTAaXKHBIE PaO0OThI HA TEPPUTOPHUH
JENCTBYIOIIEH OpraHN3ally;
- CO CTY/ICHTaMU U y4alllUMHUCS, TPUOBIBIIMMHU Ha MMPOU3BOICTBEHHOE 00YUYEHHE NN
NPaKTUKY Mepe]] BHITOJTHEHHEM HOBBIX BUIOB paboT, a TaKKe Mepel H3yuyeHHEeM Kax 101
HOBOW TEMBI ITPH MPOBEICHNHU MPAKTHUECKUX 3aHATHI B yueOHBIX J1ab0opaTOpusX,
KJIaccax, MaCTEPCKUX, Y4aCTKaX.
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JIuna, KOTOpbIe HE CBA3AHbI C OOCITY)KUBAaHUEM, UCTIBITAHUEM, HAJIAJKOW U PEMOHTOM
000pyI0BaHUs, UCIIOJIb30BAaHUEM MHCTPYMEHTA, XPAHEHUEM U IIPUMEHEHUEM ChIPbS U
MaTepHajoB, NIEPBUYHBIN HHCTPYKTAX HE MPOXOISAT.
[Tepedens npodeccuit 1 JOITKHOCTHBIX paOOTHUKOB, OCBOOOXAEHHBIX OT IEPBUYHOIO
MHCTPYKTaka Ha pabodeM MecTe, YTBepKJIAeT PYKOBOIUTENh OPraHU3aIMHY 10 COTJIACOBAHUIO C
po¢COI03HBIM KOMUTETOM U CIIy>KO0H oxpaHbl TpyJa. Bee paboTHHKY, B TOM YncIIe
BBIITYCKHUKH NMPO(TEXyUMITHIL, [TOCTIe IEPBUYHOI0 HHCTPYKTAKa Ha paboueM MecTe JTOJIKHBI B
TeYeHHUE NEPBBIX 2 - 14 cMeH (B 3aBUCHMOCTH OT XapakTepa padoThl, KBTM(PUKAIIMN paOOTHUKA)
IPOMTH CTAKUPOBKY MO OE30MaCHBIM METO/IaM | IIPHEMaM TpyJa Ha pabodeM MecTe TOoJ
PYKOBOJICTBOM JIML, HA3HAYEHHBIX PHKA30M (pacHOpsKEHUEM) 10 IPEATPHUITHIO
(mozpa3AeNeHuo, 1eXy, y4acTKy | T.I1.). YUSHUKH U MPAKTUKAHTHI IPUKPEIUITIOTCS K
KBAJIM(HULHUPOBAHHBIM CIIELUAIUCTAM Ha BPEMsI IPAKTUKH.
IloBTOPHBIN HHCTPYKTAK
IToBTOPHBII MHCTPYKTAXK IPOXOJAT BCe pabOTarOIINE, 32 HCKIOYEHUEM JIMLI, OCBOOOXKICHHBIX
OT NEPBUYHOTO MHCTPYKTaKa Ha paboyeM MecTe, He 3aBUCUMO OT UX KBAJIM(UKAIIH,
0o0pa3oBaHus U CTa)ka paboTHI HE pexe yeM yepe3 6 Mecsues. Ero mpoBosT ¢ Lenbio MpOBEPKU
3HAHUM NIPABUI U HHCTPYKLUHN 110 OXPaHE TPYAA, & TAKKE C LEJbIO ITOBBIIICHUS 3HAHUU
UH/IMBUYAJIbHO WM C TPYNIION pabOTHUKOB OJIHOM mpodeccuu, Opurapl 1o nporpamme
MHCTpYKTaka Ha paboueM mecte. [1o corimacoBaHMiO ¢ COOTBETCTBYIOIMMHE OpraHaMu
roCyJapCTBEHHOT'O HaJ30pa JIIsl HEKOTOPBIX KaTeropuii pabOTHUKOB MOXKET ObITh YCTaHOBJIEH
0oJiee MpoIOJKUTENBHBIN (10 1 ros1a) cpok NpOX0XKIEHUS TOBTOPHOI'O HHCTPYKTAXA.
[ToBTOpPHBINH HHCTPYKTAXX IPOBOJUTCS 10 IPOrpaMMaM IEPBUYHOTO UHCTPYKTaka Ha paboyem
MECTe.
BHeniaHoBbIH HHCTPYKTAXK
BHen1aHOBbIi MHCTPYKTAXK MPOBOIUTCH:
* [Ip1 BBEJICHUHU B JICUCTBHE HOBBIX WJIM IIepepadOTaHHbIX CTAHAPTOB,
NpaBWJI, HHCTPYKIUHN TI0 OXpaHe TPYAa, a TAK)KE M3MEHEHUH K HUM;
* [IPY U3MEHEHHUH, TEXHOJIOIMYECKOI0 IIPOLIecca, 3aMEHE UM MOJIEPHU3ALIUU
000pyI0BaHUs, MPUCIIOCOOJICHUI U MHCTPYMEHTA, HCXOJHOTO CHIPbs, MAaTEPHAIOB U
Jpyrux (hakTopoB, BIAMSIOMUX Ha 0€3011aCHOCTh TPYa;
* [IpY HapYyLIEHUU pabOTAIOIIMMU U YYalllUMUCS TpeOOBaHUI 6€30IacCHOCTH TPY/a,
KOTOpPbIE MOTYT IPUBECTH UJIM MIPUBENHU K TPaBMe, aBapuH, B3PHIBY WIIH MOXKapY,
OTpPAaBIICHUIO;
* 110 TPeOOBAHUIO OPTaHOB HA/A30Pa;
* [IpH TIEpPEPBIBaX B paboTe - JIst paboT, K KOTOPBIM MPEABSBIISIOTCS JOTTOTHUTEIHHBIE
(moBbIlIEHHBIE) TpeOOBaHMS O€30MACHOCTH Tpya, Oonee yem 30 KaneHJapHBIX JTHEH, a
JUISL OCTAJIbHBIX paloT - Oosiee IBYX MECSIEB.
BHemuiaHOBBII HHCTPYKTaX MPOBOAAT MHAWBUYAIBHO WM C TPYNION paOOTHUKOB OJTHOM
npodeccuu. O6beM U cofiep’)KaHUe UHCTPYKTaXka OMPEEISIIOT B KaK/I0M KOHKPETHOM CTy4yae B
3aBHCUMOCTH OT NPUYUH UM 00CTOSITENbCTB, BBI3BABIINX HEOOXOIUMOCTh €0 IPOBEICHUS.
BHeruraHOBBIN HHCTPYKTaK OTMEYAETCSI B KYpHAJIE PETUCTPAIHA HHCTPYKTaXa Ha pabodyeM
MecTe C YKa3aHUEM IPUUYUH €TI0 IPOBEICHHS.
BHerraHOBBIN HHCTPYKTaX MPOBOJUT HEMOCPEICTBEHHO PYKOBOIUTENH paboT (IIperno/iaBaTelb,
macTep).
LeneBoii MHCTPYKTAXK
IleneBoi HHCTPYKTAK NPOBOAUTCH:
* [IPY BBITIOJTHEHUH PA30BBIX Pa0OT, HE CBA3aHHBIX C TPSIMBIMU 00S3aHHOCTSIMH
pabOTHHKA MO CIENUAIBHOCTH (TTOTPY3Ka, BBIFPY3Ka, YOOpKa TEPPUTOPUH, PA30BbIE
paboThl BHE IPEIPUSITHS, 1IEXA U T.I1.);
* [IPH JIMKBUAALUY TTOCIEACTBUIN aBapHH, CTUXUIHBIX O€ICTBUIA, TPOU3BOJICTBE PadOT,
Ha KOTOpBIe 0hOpMITSIETCST HAPSI-I0MYCK, pa3pelieHue U APYrue JOKYMEHTHI.

18


http://www.steps.ru/product/spravochnik_inzhenera-stroitelya

LleneBoif MHCTPYKTaX MPOBOAUTCS HEITOCPEICTBEHHO PYKOBOAUTENEM paboT U pukcupyercs B
KypHaJle THCTPYKTaKe U He0OXOUMBIX CIydasix - B Hapsiie-AOIyCKe.

IIpumepHBbIii IepeyeHb OCHOBHBIX BOIPOCOB BBOAHOI0 HHCTPYKTAaKa

1. O6mue cBeeHUs O MPEANPUATHN, OPTaHU3ALIUN, XapaKTEePHbIE 0COOEHHOCTH MTPOU3BOICTBA.
2. OCHOBHBIE TIOJIO’KEHUS 3aKOHO/IATEIHCTBA 00 OXpaHe Tpy/a.

2.1. TpynoBoii goroBop, pabouee BpeMsi U BpeMs OT/AbIXa, OXpaHa TpyAa >KEHIINH U JIUI] MOJIOXKE
18 net. JIbroTsl ¥ KOMIIEHCALIUH.

2.2. IlpaBuia BHYTPEHHETO TPYAOBOIO PacIopsi/iKa OpraHu3aluu, OTBETCTBEHHOCTD 32
HapylIeHUE IIPaBUIL.

2.3. Opranuzanus paObOThI IO OXpaHe TPy/Ja B OpraHu3aii. BeJoMCTBEHHBIH,
roCy/1apCTBEHHBIN HAA30p U OOIECTBEHHBIM KOHTPOJIb 32 COCTOSIHUEM OXpaHbl TpyZa.

3. O61uue npaBuiia MOBEACHUS padOTAIOIIUX HA TEPPUTOPHUH MIPEATIPUSATHS, B
IIPOM3BOJICTBEHHBIX M BCIIOMOTaTENIbHBIX TOMELIEHUAX. Pacnoo)keHne OCHOBHBIX 1IEXOB,
Ci1y’k0, BCIOMOTaTeIbHbIX TOMEUICHHIA.

4. OCHOBHBIE OTTaCHBIC M BPEIHBIEC IPOM3BOJICTBEHHBIE (DAKTOPBI, XapaKTEePHBIE /ISl TAHHOTO
MIPOU3BOJICTBA. MeTO/IbI U Cpe/ICTBA PEAYNPEKICHNUS HECUACTHBIX CIIy4aeB U
poQeCCHOHANIBHBIX 3a00JIEBAHMI: CPE/ICTBA KOJUICKTUBHOW 3aIlUTHI, TUIAKAThI, 3HAKU
Oe3omacHOCTH, curHanu3aius. OCHOBHbBIE TPEOOBaHUS MO MPEAYIPEKACHUIO
AIIEKTPOTPAaBMaTU3MA.

5. OcHoBHBIE TPeOOBAHUS TPOU3BOJICTBEHHOM CAHUTAPUHU U INYHON TUTUCHBI.

6. Cpencrsa nnnusuayanbHou 3amuTsl (CU3). [opsaok u Hopmsl Beigaun CU3, cpoku HOCKH.
7. O6CTOSATENBCTBA U IPUYUHBI OT/ICTBHBIX XapaKTEPHBIX HECUACTHBIX CIy4aeB, aBapuid,
[10’KapoB, IPOUCHIEIIINX Ha MPEANPUATUN U IPYIUX aHATOTMUHBIX IPOM3BOACTBAX U3-3a
HapylIeHus TpeOoBaHu 0€30MaCHOCTH.

8. ITopsinok paccienoBanus U 0OPMIICHUS] HECYACTHBIX CIy4aeB U MPOo(hecCHOHAIBHBIX
3a0o0JieBaHUM.

9. Iloxkapuast 6e3onacHocTh. CrIOCOOBI U CPEACTBaA MPEAOTBPALLEHUS TI0’KAaPOB, B3PHIBOB,
apapuil. /[ercTBUs mepcoHalia MPU UX BOBHUKHOBEHUH.

10. [TepBas momotp ocTpagaBmuM. JleiicTBus paboTAOIUX TPU BOSHUKHOBEHUH HECYACTHOTO
ClIydasi Ha y4acTKe, B IIeXe.

IIpumepHBbIii NepeyeHb OCHOBHBIX BONPOCOB IEPBUYHOI0 HHCTPYKTaKka HA padoueM mecTe
1. OOuiue cBeeHUs 0 TEXHOJIOIMUYECKOM Ipoliecce 1 000py1I0BaHUU Ha JJAHHOM pabouem,
IIPOU3BOJICTBEHHOM y4yacTKe, B 11exe. OCHOBHbIE OITaCHbIE U BPEJIHbIE TPOU3BOICTBEHHBIE
(akTOpBbl, BO3HUKAIOLIME IPU JAHHOM TEXHOJOTHUECKOM Ipoliecce.

2. be3zonacHas opranuzanus u cojaepxanue pabodyero Mecra.

3. OnacHble 30HBI MalIMHbI, MEXaHU3Ma, prodopa. CpencTBa 0e30macHOCTH 000PYAOBaHUS:
IpelOXpaHUTEIbHbIE, TOPMO3HBIE YCTPONUCTBA U OIPAXKACHUSI, CUCTEMBI OJIOKUPOBKH U
CUTHAJIN3ALIMH, 3HAKH O€30M1acCHOCTH.

4. Tlopsinok NoAroTOBKU K paboTe (IIpoBepKa UCIPAaBHOCTH 000PYI0BaHMSI, TYCKOBBIX
nprOOPOB, HHCTPYMEHTA U MPHUCIIOCOOICHNH, OJOKUPOBOK, 3a3€MJICHHS U APYTHX CPEACTB
3aIlUTHI).

5. bezomnacHbie mpreMbI 1 METO/bI paOboThI. JIeiicTBUS Mpu BOZHUKHOBEHUH OMACHOM CUTYaIlUU.
6. CpencTBa HHAMBUAYAIbHON 3alIUTH HA JAHHOM pabodyeM MEeCTe M CPEeICTBA MOJIb30BAHUS
HUMHU.

7. Cxema 0e30macHOro nepeBUKeHus paboTaoIuX Ha TEPPUTOPUH yUacTKa, [exa.

8. BHyTpuI1IeX0BbIE TPAHCIIOPTHBIE U IPY30I0IbEMHBIE CPEACTBA U MEXAHU3MBI.

9. XapakTepHble IPUUNHBI aBapHil, B3PHIBOB, MOXKAPOB, CIy4aeB MIPOU3BOJCTBEHHBIX TPABM.
10. MepsI ipenynpexaeHus aBapuii, B3pbIBOB, MoxkapoB. OOSI3aHHOCTh U IEHCTBUS TIPU aBapHH,
B3pbIBE, noxkape. CrocoObl MPUMEHEHUS UMEIOIINXCS Ha YYaCTKE CPEICTB MOXKAPOTYIICHHUS,
MPOTUBOABAPUITHON 3aIIUTHI U CUTHAJIM3AIMHU, MECTA UX PACIIOJIOKEHUSI.

19



INPAKTUYECKAS PABOTA Ne4
Tema: Onpenesienne cnoco00B MOKAPHOIi 3aLIUTHI HA POU3BOICTBEHHBIX 00beKTaX.
Ieab padoThi:
- U3YYUTH IIpaBUJia IMOJIb30BAHHA IHCPBUYHBIMHU CPCACTBAMU IMOKAPOTYHICHUS,
- BBIIOJHUTH aHAU3 W pEUIeHHEe KOHKPETHOM 3aJauM 1Mo BBIOOPY MEpPBUYHBIX CPEACTB
MOXKapOTYILICHUS.
IHopsinok BbINOJIHEHHUS PA0OTHI:
1. I/ISYT-II/ITB MCTOAUYCCKUC YKAa3aHUSA W OTBCTUTH HA KOHTPOJIbHBIC BOIIPOCHI
2. BBINONMHUTH aHAIW3 W PEHIMTh KOHKPETHYIO 3aJadyy [0 BBIOOPY MEPBHYHBIX CPEICTB
MOXKapOTYILIECHHS, UCTIOIb3Yys UCXOIHBIE JaHHBIC (TIpHIIOKeHHe Tab. 1).
Oruer:
IoxapHasi 6e30MaCHOCTH U NMOKapHas npoduaakTuka. CpeacTBa H crnocodbl TylIeHUs
noxapos. [IpuunHbI BO3HUKHOBEHHUS 10KaAPOB.
OcHOBHBIE IMPUYUHBI BOBHUKHOBCHUSA MTOKAPOB:
- HempaBuiibHOE yCTPONCTBO TEPMUUECKUX ME€UeH U KOTEIbHBIX TOIMOK;
- HCUCITPABHOCTDH OTOIIUTCIIbHBIX HpI/I60pOB;
- HEUCIIPABHOCTH AJIEKTPOOOOPYIOBAHMSI U OCBEIICHUS U HEMPAaBUIbHAS X IKCIUTyaTallHs;
- CaMOBO3TOpaHUC OT HEIIPABUJIbHOTO XpaHCHUA CMAa304YHbIX U 06TI/IpO‘-IHI)IX MaTCpHraIoB;
- HaJIM4Me CTaTUYECKOTO JEKTPHUUECTBA;
- OTCYTCTBUE MOJIHUEOTBOJIOB;
- HEOCTOPOKHOCTH O0pAIlleHuUs C OTHEM.
Hanzop 3a cobmonennem TpeboBaHuil TOKapHOH 0€301TaCHOCTH U BBIITOJTHEHUEM TI0YKapPHO-
npodunakTuyeckux MepornpusaTuii ocymectsiseT [loxapusiit Hagzop Poccuun
3a moxapHyt0 0e30MacHOCTh MPEANIPHUITHS OTBEYAET €ro AUPEKTOp (HadanbHUK). OH Ha3HAYAET
U3 YHClia THXEHEPHO- TEXHUYECKUX PaOOTHUKOB OTBETCTBEHHOIO 3a IIPOBEICHUE
IIPOTUBOMNOXAPHOIN paOOTHI.
3a nmo>kapHy0 0€30MacHOCTh OTJENbHBIX CIYXkO0, IIEX0B, yYaCTKOB OTBEYAIOT JIMIIA, HA3HAYECHHBIE
MPUKA30M I10 IIPENIPUATHUIO.
B ux 00s3aHHOCTH BXOJIUT COOJIIO/ICHNE KOMIUIEKCA YCTAHOBJICHHBIX HOPM MOBEACHHUS JIIOJIEH,
IMMpaBUJI BBIITOJTHCHHA pa60T " SKCILTyaTalluun 00BbEKTA MIIM MAIIUHEIL.
Jnst pa3paboTKu IPOTUBOIOKAPHBIX MEPONPUATUN U TSI KOHTPOJIIS 32 UX BBHITIOTHEHUEM Ha
NpeaAnpusaATUr CO3JaCTCA TMOKAPHO-TCXHUYCCKAad KOMUCCHsA, B COCTaB KOTOpOﬁ
BXOJIAT: TJABHBIA MEXaHUK M SHEPTeTHK, TTIaBHBIA TEXHOJIOT, HHKEHEP M0 TEXHUKE
0€30IaCHOCTH U JIp. JIMIIA TI0 YCMOTPEHHUIO PYKOBOIUTEIS TIPEATIPHSITHS.
[Tpencenarenem kKomMuccuy 0OBIYHO Ha3HAYAIOT INIABHOTO MHXKeHepa. [t yuacTus B KoMHCCUU
NPUTJIAIIAIOT TPEACTaBUTENEH MPO(COI3HON OpTaHU3AIH TPEIIPUSTHSL.
OcHOBHBIE 331a4l KOMUCCHU:
- BBISIBJICHHUEC BCEX HapyHIeHI/Iﬁ n HG)IOLIéTOB, KOTOPBIC MOT'YT ITPHUBECTU K BOSHUKHOBCHUTIO
no’kapa;
- POBEJICHNUE MACCOBO-PA3BSICHUTEIHLHON pabOTHI Cpeid PpAaOOTHUKOB IO BOIIPOCAM COOIIOICHUS
HOXKapHOW 6E€30MacCHOCTH.
MeponpusTas 1o MPeyNpeKACHUI0 TTOKAPOB:
MeponpusTHs COCTOSIT U3 OPTaHU3ALMOHHBIX, TEXHUUECKUX, PEMOHTHBIX U KCITyaTaIl[MOHHBIX.
-K OpTraHHU3allMOHHBIM OTHOCATCA — IIpaBUJIbHAA SKCILTyaTallus aBTOMO6HHeﬁ,
METaJUIOPEXKYIIEro 000pyAOBaHUs, Ky3HEUHBIX, CBAPOYHBIX U IPYTUX OTAEICHUHN U LIEXOB.
- TexHuueckre MEPONPUSITHS BKIIOYAIOT B ce€0s cOOJII0/IeHEe HOPM MPU POEKTUPOBAHUN
3/1aHUH, MOHTa)ka 000PY/JOBaHUS, IPH OTOIUIEHUH, BEHTHJISIIMU U OCBEIIEHUH.
- SKCHHyaTaHI/IOHHBIe MCPOIIPUATHA 3aAKITIOYAIOTCA B IIPOBCACHHUN HpO(l)I/IHaKTI/I‘IeCKI/IX
OCMOTPOB, B IJIAHOBBIX PEMOHTaX 000pYJOBAaHUSA U MaIlIX
IlepBuyHBbIE cpecTBA MOKAPOTYLIEHHS, 00yUYeHHe BONPOCAM MOKAPHOH 0€30MacHOCTH.
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K HUM OTHOCSTCS: OTHETYIIUTENH, OOYKH C BOJIOH, SIIUKH C TIECKOM, 030€CTOBBIC MTOJIOTHA,
BOWJIOYHBIE MaThI, IEPCTIHBIE O/IesIa, BEAPA, TOMOPHI, JIONATHI, JOMbI M MTUJIbI.

OTH cpeACcTBa IPEeIHA3HAYCHBI JJIs JIMKBUJIALIMU 3arOPaHKs B CAaMOM Haydalie U JJIs JTOKaJIU3aluu
mo>kapa J10 MPUOBITHS MOXKAPHBIX MOAPA3ICICHUN.

OHHU HaxoATCs B IPOM3BOJICTBEHHBIX, CKIAJCKUX, BCIOMOTATEIbHBIX TOMEIICHUSX, B
aIMUHUCTPATUBHBIX U OBITOBBIX 3JJaHUSAX HA TEPPUTOPHUAX IPEATPUATHS.

[IpuMeHsIOT EHHBIE, KUIKOCTHBIC, YTIIEKUCIOTHBIE U MOPOILIKOBbIE OTHETYIIIUTEIIH.

KonTpoJibHbIe BOpochl

1. JlaiiTe onpenesnieHre NEPBUYHBIX CPEACTB MOKAPOTYILICHUS.

2. Yro cneayeT y4uThIBaTh IPU ONPECIICHUN BUJOB U KOJIMYECTBA IEPBUYHBIX CPEACTB
MOKapOTyLIEHUs ?

3. Kakue nmomenieHus 1 TeppUTOPHst JOJDKHBI OBITH 000PYIOBaHBI MTOKAPHBIMH LITUTAMU?

4. B 3aBUCUMOCTH OT Yero OIpeaesseTcss HE0OX0AUMOE KOJNYECTBO MOKAPHBIX IUTOB U UX
TUn?

5. JlaiiTe onpeneneHre OrHeTyINUTEN .

6. IlpuBenuTe Kiaccu(UKALUIO OTHETYIIMTEICH M OTHETYIIAIIMX BEIECTB.

7. Kak crnemyer pacronaraTh OTHETYIIMTENH Ha 3alIMIIaeMOM 00bekTe?

8. Kakum 0omKkHO OBITH pacCTOSTHEE OT BO3MOYKHOT'O OoYara 1mokapa 10 0JmKanmero
OTHETYLIUTEINS?

Bapuant Ne

BoinoJsinenue pa6oThi:

Hcnonp3ys ucXoaHble NaHHbIe Ta0uI. 1:

1.0OmnpenenuTh KaTeropuIo 3/1aHUS MO B3PBHIBOMIOKAPHOH U M0KAPHOM OMACHOCTH WU KaTETOPHIO
Hapy>KHO YCTAHOBKH I10 MOKapHOI ONacHOCTH 10 Ta0n.4 uiu Tabin.s

2.0npenenuTh HEOOXO0AUMOE KOTUYECTBO MOKAPHBIX ITUTOB, U UX KOMIUIEKTAILIUIO
HEMEXaHU3HPOBAHHBIM HHCTPYMEHTOM M WHBEHTapeM 1o Tabin.7 u Tabm.8. O60cHOBaTH BHIOOP.
3.0mpeneanTbHe00X0AUMOE KOJIMYECTBO U BU OTHETYIIUTENeH no 1abn.9 wium tabdmn. 10.
O06ocHOBaTH BBIOOD.

XapakTepucTuka 00beKTa

Ne, Haumen XapakTepucTHKa 00beKTa Kaa Hanu4yue Hanu4yue
OBaHMeE KosnuyecTBo Mo Karer cc NPOTHBOIIO AVYII3
00beKTa TAXKeN majg opus HOPN JKAPHOTO
b (Tada. apa BOJOCHA0XK
31aH 2)/ (Tad eHusI
usl, MJI01IL 1.6)
M2 aab,
M2
nome
LIEeHU
Ll
1 2 3 4 S) 6 7 8
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IIpakTuyeckas padora NeS
TEMA: U3y4eHne TeXHOJIOTMYECKO KAPTHI HA HA MOHTAK NMPHUOOPOB U CPEICTB
aBTOMAaTH3aLMH y3JIa 3allI0PHOM apMaTypBbl.
LEJIb: [T03HaKOMUTBCS C COCTABIEHUEM TEXHOJIOIMYECKOW KapThl MOHTaXa

OO0mme Tpe6oBaHUA

1.1 Hacrosimas texnonornueckas kapra (nanee TK) pazpaborana Ha MOHTax HPUOOPOB U
CPEJCTB aBTOMATU3ALMHU y3J1a 3alIOPHON apMaTyphl.

Ilepen ©Hauamom paboT o3HaKOMUTHCA (Tox pocmnuch) ¢ gaHHor TK  ymmam,
OTBETCTBEHHBIM 3a 0€30IacHOe MPOU3BOJACTBO padoT (CT. mpopald, mpopad, MacTep) U paboUnM,
3aHATHIM Ha MOHTaXe.

MoHnTaxx mpuOOPOB U CPEICTB aBTOMATHU3ALIMH, CBSA3U U MOXKAPHON CUTHAIM3ALUH JOJDKEH
o0ecrieunBaTh TOYHOCTh H3MEpPEHUH, MPEIyCMOTPEHHYIO IPOEKTOM, CBOOOJHBIN JOCTYI K
npuOopaM, UX 3alIOPHBIM M HACTPOSUHBIM YCTPONCTBAM,

[Tpubops! u cpelrcTBa aBTOMAaTU3ALUU, CBSI3U U MOKAPHOM CUTHANM3ALMU YCTAaHABIMBAIOT
0 YpPOBHIO M OTBECY, €CIM KOHCTpYKIHEH mpubopa MpeaIycCMOTPEH €ro MOHTaX B
TOPU30HTAIILHOM (BEPTHUKAIBHOMN ) MIIOCKOCTH.

K omnopHbIM KOHCTPYKLUSM NPUOOPBI KPEMATCS C MOMOILIBIO JETalel, BXOASIINUX B HUX
KOMIUIEKT, NMPH HAIWYMM B MECTE€ YCTaHOBKM MpuOOpa BHOpaluu pe3bOoBbIe KpEn&KHbIE
U3JeNusl  JOJDKHBI  MMETh  NPHUCIIOCOOJICHUS, HCKIIOYAIOIIME  CaMOINPOU3BOJBHOE  HUX
OTBUHYMBAaHUE (MPY>KUHHBIE Iai0bI, KOHTPTalKH, MITUTMHTHI U T.I1.).

Kopryca snextpudeckux mnpuOOpOB TODKHBI OBITh 3a3€MJICHBI B COOTBETCTBUH C
TpeOOBaHUSMU UHCTPYKIIUI npeAnpusatuil - usrorosureneit u CHull 3.05.06-85.

B oOmem ciaydae MOHTaX NPHOOPOB M CPEICTB ABTOMATH3AIMU OCYIIECTBISCTCS B
cootBercTBuU ¢ TpedoBanusmu CHuIl 3.01.07-85 «Cucrembr aBTomaTuzanun», BCH-015-89
«Jluaum cBs3u u anexrponepenaun», «CucTeMbl W KOMIUIEKCHl OXPaHHOM, IOXKapHOH U
OXPaHHO-TIOKAPHON CUTHAIHU3AIII)

W3mepurenbHOe YCTPOMCTBO OOBIYHO COCTOMT M3 IEPBHYHOTO H3MEPHUTEIHHOTO
npeoOpazoBarenst WM OTOOPHOTO YCTPOMCTBA, YCTaHABIMBAEMBIX Ha TEXHOJIOTHYECKOM
000py/I0BaHUU WM TPyOONPOBOAAX, MPOMEKYTOYHOIO H3MEPHUTENBHOrO IMpeodpa3oBarens U
BTOPUYHOTO NU3MEPUTEIIBHOTO MpHOopa.

[lepBuuHbIl U3MEpUTENBHBIM NpuboOp mpeodpasyeT U3MEpSEeMyl0 BEIMYMHY B
HKBUBAJICHTHBI 10 3HAYEHUIO BBIXOAHON curHan B Qopme, ynoOHOM ans mepenadd Ha
OTHOCHUTEJIbHO HEOOJIBIIIOE PACCTOSIHUE U JAJIbHENIIETro npeoOpa3oBaHUsl.

OT10opHOE YCTPOICTBO, B OTIMYHE OT MEPBUYHOTO HM3MEPHUTEIBHOIO IMpeodpa3oBaTels,
nepefaéT Ha HEKOTOPOE€ PACCTOSIHME K H3MEPUTENIbHOMY MNPHOOpY WIM NPOMENKYTOYHOMY
U3MEPUTEIIBHOMY Tpeo0pa30BaTeNli0 M3MEpSEMYIO0 BEIUYMHY, HE HU3MeHss e (u3ndeckoi
PUPOJIBIL.

[IpoMexyTOuHBI ~ M3MEpUTENBHBIH  MpeoOpazoBaTelb, OJTHOBPEMEHHO  4acTo
BBIMOJHSIONINN (YHKIIMM MECTHOTO HW3MEPHUTENBbHOro Npubopa, yCWIMBAeT U Ipeodpasyer
CUTH&JI OT HEPBUYHOTO H3MEPHUTEIBHOIO INpeodpa3zoBaresst B HKBUBAICHTHBIA MO 3HAUYEHUIO
BBIXOJHOM CUTHaJ B (hopMe, yIoOHOM As nmepenayd Ha OOJIbLINE PACCTOSHUS U JalbHENUIIEro
npeoOpa3oBaHusl.

W3meputenbHblii  nmpubop  BbIpaOaThIBA€T CHUTHAI  HM3MEPUTENbHONM  HMH(OpMALNU,
OJTHO3HAYHO CBSI3aHHBIM C BXOJHBIM CUTHAJIOM B (hopMe, JOCTYMHOH Ul HEMOCPEICTBEHHOIO
BOCIIPUSITHS HAOTIOAATEIIEM.

[lo moxazaHUsM H3MEPHUTEIBHBIX MPUOOPOB ONEpPaToOp YIPaBISAET TEXHOJIOTHUECKUM
npoueccoM. [Ipu aBTOMaTHYECKOM YIPABIEHUU TEXHOJOTHYECKUM IpolieccoM MHpopMaius o
3HAUEHUU TEXHOJIOTMYECKOIO IapamMeTpa IIOCTyNaeT Ha CHENHUAIbHBIE PETYIHPYIOIINE
YCTPOMCTBA, KOTOPBIE B 3aBUCUMOCTH OT XapaKTepa OTKJIOHEHUs MapaMeTpa OT MPEeANHCAHHOTO
ONTUMAJILHOTO  3HAUYEHUS  BBIPAOATHIBAIOT  pETyIUpYIOIlee BO3JEHCTBHE Ha  OOBEKT
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perynupoBanus. Perynupyroiiee Bo3IeicTBIE MOAAETCsS Ha O0BEKT PETryIUPOBAHUS TI0 KaHAJIaM
CBSI3M Yepe3 UCTIOIHUTEIbHBIA MEXaHU3M U PETYIHUPYIOLIUI OpraH.

Takum 00pa3oMm, aBTOMAaTHYECKOE pETYIMPOBAHHWE TEXHOJOTUYECKHM IPOIIECCOM
OCYIIECTBIISIETCS. 0 3aMKHYTBIM KOHTYpaM peryjiupoOBaHHs, PEaJU30BAaHHBIM C IOMOIIbIO
TEXHUYECKUX CPECTB.

JIroObie padoThl (B TOM 4YHC/€e NepeaBHKeHHe TEXHUKH) BOJIM3M U B OXPAHHOM 30HE
cymecrByomux BJI, He meHee, yem 3a 15 paGoumx aHeil 10 Hayaa padoT, COrIacoBaTh €
opraHu3anuei-BjiajaejabueM JUHUM B cooTBercTBUH ¢ «IIpaBuinamu ycraHoBiieHusi
OXPaHHBIX 30H 00BEKTOB JIEKTPOCETEBOI0 X03AHCTBA U 0COOBIX YCJIOBHI MCIOJIb30BAHUS
3eMeJIbHBIX YYACTKOB, PACIO0JIOKEHHBIX B IPAHULIAX TAKUX 30H».

Pabdorbl B oxpaHHO#i 30He cymecTBYWIIUX BJI BBINOJHATHL B COOTBETCTBHHU C
TpedoBanusimu [IOTPM-016-2001 (¢ m3m. Ot 2003romxa), «IIpaBujaMu ycTaHOBJIEHUSI
OXPAHHBIX 30H 00BEKTOB JIEKTPOCETEBOI0 X035IiiCTBA U 0COOBIX YCJIOBH HCHOJIL30BAHUS
3eMeJIbHBIX YYaCTKOB, PACHOJIOKEHHBIX B TPaHHIAX TAaKUX 30H» M TeXHHYECKHMMH
YCJI0BHSIMH BJIajle/IblieB JIMHHIA.

2. OcHOBHBI€ 3TANIBI MOHTAKA NPUOOPOB U CPEACTB ABTOMATH3ALNHU

2.1.1 VYecrpolictBo npuOOPOB U CPEICTB aBTOMATHU3AIMHM CIEAYET BBIMNOJIHATH B
COOTBETCTBUU C TPEOOBAHUSIMH CICTYIOIINX TOKYMEHTOB:

- CHulI 3.05.07-85 « CucteMsl aBTOMaTH3 AN,

- CHull 12-01-2004 «Opranuzanusi CTpOUTEIHCTBAY;

- CHull 12-03-2001 «be3onacHocts Tpyna B crtpouTenbctBe. Yacte 1. OOmme
TpeOOBaHUS»

- CHull 12-04-2002 «be3omacHocTh Tpyda B cTpoutenbcTBe. Yacts 2. CTpouTelnbHOE
MIPOU3BOICTBOY

- CHullI 3.05.06-85 «DneKTpoTeXHUYECKUE YCTPOMCTBA»

- HIIb 88-2001. VYcraHoBKM mOXapoTylleHuss W curHaiumzauud. Hopmbel u mpasuia
MPOEKTUPOBAHHUS.

- PJ1-35.240.00-KTH-207-08 «ABTOMaru3amuss W TeJIEMEXaHHU3AIUS MAaruCTPaTbHBIX
He(TenpoBoA0B. OCHOBHBIE MOJTOKEHUSY;

2.1.2. Ilpuemka 00beKTa MOJ MOHTAXK

B cocraBe o61eit opraHu3aoHHO-TEXHUYECKOM MOATOTOBKH JTOJIKHBI ObITh ONpeAeIeHbI
3aKa3YMKOM U COTJIACOBAHBI C TEHIOAPSIIYMKOM M MOHTaKHOM OpraHu3alyen:

1) ycioBHs KOMIUICKTOBaHHs 00BEKTa MPHOOPaMH, CPEIACTBAMU aBTOMATHU3ALUH, U3ACIUSIMA H
MaTepuaiaMM IMOCTaBKU 3aKa34MKa;

2) mepeyeHb MPUOOPOB, CPEICTB aBTOMATH3ALUH, arPEraTHBIX U BBIYUCIUTEIHHBIX KOMILUIEKCOB
ACY TII, MOHTHpPYEMBIX C MpPHUBJICYEHHUEM HIEPMOHTAXKHOIO TEepCOHANAa TNPEANPUITUN
W3TOTOBUTEINEH;

3) ycloBHs TPaHCIOPTHUPOBaHKs OJOKOB IIUTOB, IYJIBTOB, TPYIIOBBIX YCTaHOBOK
npuOOpOB, TPYOHBIX OJIOKOB K MECTY MOHTaXa.

IIpueMKy CTpOMTEIBHOM M TEXHOJOTHMYECKOW T'OTOBHOCTHM K MOHTaXy CHUCTEM aBTOMa-
TU3AIUHM CJIEyeT OCYIIECTBIATH MOATAHO MO OTAEIbHBIM 3aKOHYEHHBIM YacTsIM OOBEKTa
(Iucnerdyepckue, onepaTopckoe MOMEIeHUE, TEXHOIOTHYEeCKHe OJIOKH, y3JIbl U T.[1.).

B cnennanusupoBaHHBIX NTOMEIIEHUAX, IPEIHA3HAYEHHBIX ISl CHCTEM aBTOMAaTHU3alluu, a
TaKk € B IMPOU3BOACTBEHHBIX IIOMEIIEHUSAX B MeECTaxX, IpeJIHa3HAuYeHHBIX J/JIs MOHTa)ka
nprOOPOB U CPENICTB ABTOMATU3ALIUH, TOJDKHBI OBITh 3aKOHYEHBI CTPOUTEIbHBIE paOOTHI.

[Tocne cnaun yka3aHHBIX MOMELIEHUM IMOJ MOHTaX CHCTEM aBTOMAaTH3allUd B HHUX HE
JIOITYCKAETCs POU3BOJICTBO CTPOUTENBHBIX pab0T M MOHTaK CAHUTAPHO-TEXHUYECKUX CUCTEM.

K Havanmy MoHTaxa cCUCTEMBbl aBTOMAaTH3allUM Ha TPyOONpPOBOAAX JOJKHBI OBITH YyC-
TaQHOBJICHBI:
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1) 3aknanHple U 3aIIUTHBIE KOHCTPYKIMH JUII MOHTa)Ka IEPBUYHBIX TPUOOPOB. 3aKiaHbIe
KOHCTPYKLUU U1 YCTaHOBKM OTOOPHBIX YCTPOWCTB JaBJICHMs JOJDKHBI 3aKaHUYMBATbCA
3alIOPHOM apMaTypou.

2) YcraHOBIICHO O0OpYIOBaHHUE W MPOJIOKEHBI MArUCTPalbHBIE M Pa3BOSIIME CETH JUIS
obecrieyeHus MpUOOPOB U CPEJICTB ABTOMATU3ALIUH IICKTPOIHEPTHEH U SHEPTOHOCUTEISIMH.
3) BbrlnonHeHa 3a3eMIISIIOILAsE CETh.

2.1.3 IIpou3BOACTBO MOHTAKHBIX PadoT

MoHTaX cuUCTeM aBTOMAaTH3alMM JOJDKEH IPOM3BOJUTHCA B COOTBETCTBUU C pabouei
JOKYMEHTAIlMe C y4eToM TpeOOBaHM MNpEeANpUATUIH-U3TOTOBUTENEH MTpUOOPOB, CpPEACTB
aBTOMATH3AllMH, arPEraTHBIX U BBIYUCIUTEIbHBIX KOMILIEKCOB.

Bce n3meneHusi, BO3HMKawoIIMe B Iepuoj npousBoactsa CMP, npousBoasiTcs TOJIBKO
nociie corsiacoBanus ¢ [IpoexkTHON opranu3anueil.

Pabotbl Mo MOHTaXYy CllelyeT BBIIOIHITh HHAYCTPUAIBHBIM METOJIOM C UCIOJIb30BAHUEM
CPEACTB MaJIOM MEXaHM3aLUU, MEXAHU3UPOBAHHOIO U 3JEKTPUPHUIIMPOBAHHOTO UHCTPYMEHTA U
IPUCTIOCOOICHUH.

PaboThl MO MOHTa)XXy CUCTEM aBTOMAaTH3alMU JOJKHBI OCYLIECTBISATHCS B J]Ba dTara:

Ha 1 sTane cienyer BBIIOJIHATS:

- 3arOTOBKY MOHTQ)XHBIX KOHCTPYKILHUH, Y3JIOB M OJIOKOB, 3JIEMEHTOB AJIEKTPOIPOBOJIOK H
UX YKPYIHUTEJIbHYIO COOPKY BHE 30HBI MOHTaXa;

- MPOBEPKY HAJINYMUSA 3aKJIAJHBIX KOHCTPYKLHM, ITPOEMOB, OTBEPCTHUH B CTPOUTEIBHBIX
KOHCTPYKLUSAX M 3JEMEHTaX 3/IaHMH, 3aKJIaJHbIX KOHCTPYKLUUH M OTOOPHBIX YCTPOWCTB Ha
TEXHOJIOTUIECKOM 000pYIOBaHUH U TPYOOIIPOBOIaX, HATMYHMS 3a3EMIISIONIECH CETH;

- pa3METKy TpacCc U yCTAaHOBKY OIOPHBIX M HECYIIUX KOHCTPYKLUHN JJIS DJIEKTPUYECKUX U
TPYOHBIX TPOBOJIOK, UCTIOJIHUTEIFHBIX MEXaHU3MOB, TPUOOPOB.

Ha 2 sTane Heo6X0AMMO BBITIOIHSTh:

- IPOKJIAJIKY TPYOHBIX U 3JEKTPUUYECKUX NPOBOAOK IO YCTAHOBJICHHBIM KOHCTPYKLIUSIM,

- YCTaHOBKY IIMTOB, IITaTUBOB, MYJIbTOB, MPHUOOPOB U CPEICTB aBTOMAaTH3allUMH, MOJ-
KJIIOYEHUE K HUM TPYOHBIX U 3JIEKTPUUYECKHUX MPOBOJOK, HHIUBU1YaIbHbIE UCIIBITAHUS.

CMOHTHpOBaHHBIE TPHOOPHI MU CPEJCTBAa aBTOMATU3ALMU AJIEKTpUUYEecKod BeTBU ['0-
cynapctBeHHO# cucremsl mpubdopos (I'CII), muTel U MyabThl, KOHCTPYKLUH, IEKTPUUECKUE U
TpyOHBIE TPOBOJAKH, MOJIEKAIIME 3a3€MJIEHUIO COIJIaCHO pabouell JOKyMEHTAlMH, JOJIKHBI
ObITh MPHCOEIMHEHBl K KOHTYpY 3a3zemsieHus. [Ipu Haimmuuu TpeOGOBaHMM MpeanpUsTHIA-
M3TOTOBUTENIEH CpE/ICTBA arperatHbIX M BBIUMCIUTENBHBIX KOMIUIEKCOB JOJKHBI OBITH MpHU-
COCIMHEHBI K KOHTYPY CIELIUAIBHOIO 3a36MIICHHUS.

3aKa3uMKy M MOAPSIYMKY COBMECTHO C TE€HEpaJbHOW MPOEKTHOM OpraHusaluen
HE00X0/IUMO:

- COTJIacoBaTh OOBEMBI, TEXHOJOTHMYECKYI IOCIEA0BATEIbHOCTh, CPOKU BBIMOJIHEHUS
CTPOMUTENBHO-MOHTAXHBIX padOT, a TaKkKe YCIOBHUA HUX COBMENIEHHs C paboToi mpo-
M3BOJICTBEHHBIX 1IEXOB M YUYaCTKOB PEKOHCTPYHUPYEMOTO NPEAIPUITHS;

- OINPEAEIUTh MOPAJOK ONEPATUBHOTO PYKOBOJACTBA, BKIIOYAs JEHCTBUS CTPOUTENIEH W
AKCIUTYaTaIl[MOHHUKOB MTPH BOSHUKHOBEHUH aBAPUIHBIX CUTYAIINIA;

- OIpENeNUTh TOCIEI0BaTeNIbHOCTh Pa300pPKU KOHCTPYKIMM, a Takxke pa300pKH WiIH
MIEPEHOCA MHXXEHEPHBIX CETeH, MeCTa W YCJIOBHUS IOJKIIOUEHHsS BPEMEHHBIX CETeH BOJO-
CHaOXEHUs, DIEKTPOCHAOKEHUS U JIp.;

- COCTaBUTh NEPEUYEeHb YCIYT 3aKa3urKa U €ro TEXHUYECKHUX CPEJICTB, KOTOPbIE MOTYT OBIThH
UCIIOJIb30BaHbl CTPOUTENSIMHU B IIEPHO/] IIPOU3BOJICTBA PadOT;

- ONIPEACIINTh YCIOBUS OpraHU3allMM KOMIUIEKTHOM M IEPBOOYEPEIHOM IOCTAaBKU
00OpyJIOBaHUS M MaTepUAJIOB, OPraHM3ALMHU TEPEBO30K M CKIAJAUPOBAHUS TPY30B U Iepe
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JBUKECHUSI CTPOUTEIBHOM TEXHUKHU II0 TEPPUTOPUU PEKOHCTPYUPYEMOIO IPEANPUATHS, a TaK
Ke pa3MeIeHUs MOOMIIbHBIX (MHBEHTAPHBIX) 3JaHUN U COOPYKEHUH.

[Tpu MoHTaxe 000pyIOBaHUS U TPYOOIPOBOIOB JOKEH OCYIIECTBISATHCS OIEepaIliOHHBIN
KOHTPOJIb KaueCTBa BBIMIOJHEHHBIX Pa0oT. BolsiBneHHBbIE NedeKThl MOJUIekKaT YCTPAaHEHHUIO 0
Havaja nocieAyIIUX ONepauin.

OkoHyanueM pabOT MO MOHTAXY CHUCTEM AaBTOMATH3allUU SIBJISETCS 3aBEpIUICHHE HH-
JTUBUIYaJbHBIX MCOBITAHUH 000pynoBaHHA € O(GOPMIICHHEM KOMIUIEKTAa HCIIOIHUTEIBHON
JIOKYMEHTAI1H.

HpI/I HHAUBUAYAJIbHOM HUCIHBITAHUU CICAYCT IIPOBCPUTD:

a) COOTBETCTBHE CMOHTHMPOBAHHBIX CHCTEM aBTOMATH3alMM pabouell TOKyMEHTalUu
n Tpe6OBaHI/ISIM HaCTOAIIHUX IIPpaBUII;

0) TpyOHBIC MPOBOJIKH HA TIPOYHOCTH U IJIOTHOCTB;

B) CONPOTUBIIECHUS U30JISALUH IEKTPOIIPOBOJIOK.

W3mepeHne COpOTUBIICHUS U30JIALUN JIEKTPONPOBOJIOK CUCTEM aBTOMAaTU3alMU (Leneu
U3MEPEHUs, YIpPaBICHMs, NUTAHUSA, CHUTHAIU3ALMM) IPOU3BOAUTCS METOMMETPOM Ha
Hanpsbkenue 500 -1000 B u ve momkHO O661Th MeHee 0,5 MOwm.

B ciyuae npoBeneHMsI PEKOHCTPYKIMM Ha JIEHCTBYIOIIEM OOBEKTE IO MEpe OKOHYAHMS
CMP otnenpHbIX y3710B CA nomyckaeTcs nepeaaya JaHHbIX y3JI0B B IIyCKO-HaJIaJ0OuHble padOThI
(ITHP) ¢ opopmiieHnemM COOTBETCTBYIOIIUX AKTOB.

[Ipu moHTaxe W Hanaake cucteM aBromaruszanuu coriacHo CHull 3.05.07-85 co-
CTaBJIsIETCA CIEAYIOLIas IPOU3BOJCTBEHHAs JOKYMEHTALIUA:

- AKT nepesauu paboyeil TOKyMeHTaluu JJis IPOU3BOJICTBA padoT.

- AKT TOTOBHOCTH 00BEKTa K MPOU3BOJICTBY pabOT 110 MOHTAXKy CUCTEM aBTOMAaTHU3allUu.

- AKT miepepbiBa MOHTa)KHBIX Pa0oOT.

- AKT OCBUJIETEIbCTBOBAHMSI CKPBITHIX paboT.

- AKT UCTIBITaHUS TPYOHBIX MTPOBOIOK HA MPOYHOCTH M IJIOTHOCTb.

- AKT Ha 00€3’KUpUBaHUE apMaTypbl, COEIUHEHHUN U TPYO.

- KypHan cBapounbIX paOoT (cocTaiusiercs s TpyOHbIX npoBook I u Il kareropuii).

- [IpoToKOM M3MEpeHus: CONPOTUBICHUS U30JIALIUH.

- [Iporokon mporpesa kadeneit Ha 6apabaHax (CoCTaBIseTCs MPU MPOKIIAJIKE Kadeseh mpu
HU3KUX TeMIepaTypax).

- JIOKyMEHTHI 110 3JIEKTPOIIPOBOKAM BO B3PBIBOOIIACHBIX 30HAX.

- JIOKyMEHTBI 110 JIEKTPOIIPOBOJIKAM B MOXKAPOOMACHBIX 30HAX.

- AKT NpoBepKH MPUOOPOB U CPEJCTB aBTOMATU3ALIUH.

- PazperieHre Ha MOHTaX MPUOOPOB U CPEJCTB ABTOMATU3AIUH.

- BenoMocTh CMOHTHPOBAHHBIX TIPUOOPOB U CPEICTB aBTOMATH3AIIHH.

- AKT IpUEMKH CMOHTHPOBAaHHBIX CUCTEM aBTOMAaTH3ALUH.

- Pa3pemenuie Ha BHeceHUE U3MEHEHUH B pab0vyt0 JOKYMEHTAIUIO.

- AKT IpUEMKH B 3KCIUTYaTallMIO0 CUCTEM aBTOMAaTHU3alllu.

- AKT 0 IpUeMKe CUCTEM aBTOMAaTH3allMU B IKCILTyaTalUIO.

- [IpoTokon n3MepeHuit ONTHYECKUX MapaMeTpOB CMOHTHPOBAHHOTO ONTUYECKOT0 Kabers.

[TocTaBUIMK CUCTEMBI JOKEH OCYIIECTBIISATH!

- e - MOHTaX;

- pa3pabOTKy MPOrpaMMBbl 3aBOJICKMX HCIBITAHUM W KOMIUIEKCHOTO ONpPOOOBaHMS Iepen
c/adyeil B HKCILTyaTalHIo;

- IyCKO-HaJa/I04uHble paboThI;

- o0yueHue nepcoHasna 3aka3zunka;

- cJlady CHUCTEMY 3aKa3uUKYy «I10J] KITF0U».

Cnaua cucTeMbl JOJDKHA OCYHIECTBISATHCA [0 HporpaMmam, COOTBeTCTByrommum PJI-
19.020.00-KTH-158-07 «TpebGoBanmst K mporpaMMaM HWHIAWBHIYaTbHBIX HCIBITAHHH 000-
pyaoBaHus 00BEKTOB MarucrpaibHoro Hedrenporoaa» u PJ1-19.020.00-KTH-156-07 «Tpe-
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O0OBaHMS K MporpaMmMaM KOMIUIEKCHOTO ONpPOOOBaHMS CHUCTEM U OOBEKTOB MarkucTpajlbHOIO
HedTenmpoBogay.

3. Ciaya CMOHTHPOBAHHBIX IPUOOPOB U CPEACTB ABTOMATU3ALMH

CMOHTHpOBaHHBIC MPUOOPBHI M CPEJICTBA aBTOMATH3ALMK MPUHUMAIOTCS 3aKAa34YUKOM OT
MOHT)KHOW OpraHU3aIUH MO]] TyCKOHAIA0YHbIe Pa0OTHI.

JIyis mpréMKH BBIITOJIHEHHOTO MOHTa)kKa 3aKa34MKOM Ha3HadaeTcs pabodas komuccus. K
caade paboyeil KOMHUCCHU TPEABSBISIOTCS CHUCTEMBl aBTOMAaTH3allid, CMOHTHPOBAaHHBIC B
00BEMeE, MPETYCMOTPESHHOM ITPOSKTOM, H MPOLISANINES HHINBUyaIbHOE OIIPOOOBaHKE.

NunuBuayanpHOE OMpoOOBaHNE MOHTAXKHBIX PaOOT yCTaHABIMBACT:

- COOTBETCTBHE CMOHTHPOBAHHBIX CHCTEM aBTOMATH3allMU PabOYMM YepTeKaM IPOEKTa U
tpeboBanusim rnaBel CHull 3.05.07-85., a Takke Ka4eCTBO BBIITOJIHEHHBIX MOHTXHBIX padoT;

- MPaBWIBHOCTh PEarupoOBaHHs IMPOBEPSAEMBIX MPUOOPOB U CPEACTB AaBTOMATH3AIMHM Ha
HCKYCCTBEHHO T10/IaBA€MbIC CUTHAJIIBI.

[To okoHYaHMHM PadOT MO WHAMBUAYAILHOMY HCIBITAHHIO O(QOPMIISETCS aKT O MPHEMKE
o0opy/loBaHUsT ~ TOCIIE  WHAMBHAYAILHOTO  HCHBITAaHUS, K  KOTOPOMY  IIpUJIaraercs
NIPOM3BOJICTBECHHAS JIOKYMCHTAIIHSL.

4. UcnbITaHue U c1a4a UMITYJILCHBIX TPYOHBIX IPOBO0OK

HcnpiTanus u caaya TpyOHBIX MpoBoAok mposogutcs cornacHo CHull 3.05.05-84
«TexHonoruyeckoe 000pyAOBaHUE U TEXHOJIOTUYECKUE TPYOOITPOBOIBI.

[Tocne oxkoHYaHMS MOHTa)xa TPYOHBIE MPOBOJIKHU MOJBEPrarOTCS BHEIIHEMY OCMOTPY H
UCIIBITAHUSIM HAa TPOYHOCTh W IUIOTHOCTh. [IpW mpoBeneHHH HTHX WCHBITAHUM Yy4acTHUs
npencraButene ['ocroprexunaazopa PO ne tpedyercs.

[Ipu BHELTHEM OCMOTpE MPOBEPSIOT OTCYTCTBUE BUAMMBIX MTOBPEXKICHUM, MPABHUIBHOCTDh U
HAJICKHOCTh KPEIUJICHUS U COCTUHEHUSI.

[IpoYHOCT, M TJIOTHOCTH CMOHTHUPOBAHHBIX TPYOHBIX MPOBOAOK OMPENEISIOT THApPaB-
JMYECKUM HCIBITAHUEM MyTEeM CO3/JaHUsS B HUX MpoOHOoro nasieHus PoP. ['mppaBmnueckumu
UCIIBITAHUSIMUA TIPOBEPSIETCS MPOYHOCTh U TUIOTHOCTh UMITYJIBCHBIX TPYOHBIX MPOBOJOK, 3a-
MOJIHSIEMBIX JKUAKOCTSIMH, a TaKK€ HETOPIOYMMHM M HETOKCHMYHBIMU Ta3amu. lMcneiTanuto
MOJIBEpraercs BCs JIMHUS OT MecTa oTOopa 10 pubopa Win JaTuuKa.

[lepen mpoBeneHUEM HCHIBITAaHUI TpPYyOHBIE MPOBOJIKH OTCOCTUHSIOT OT MPUOOPOB H
OTOOPHBIX YCTPOMCTB, IPOAYBAIOT CXKAThIM BO3AYXOM (MJIM MHEPTHBIM ra3oMm), a B HE0OX0nu-
MBIX CJIy4asx - MPOMBIBAIOT U TUIOTHO 3ariIyIIaloT: KOHCTPYKIIMS 3ariyllieK ToJDKHa oOecrie-
YUBATh HEBO3MOXKHOCTh UX CPBIBA C KOHIIOB TPYO P MPOOHBIX JABICHUSIX.

TpyOompoBoAb, MOABOISIINE UCTIBITATENLHYIO KUIKOCTh, BO3AYX WM HHEPTHBIC Ta3bl OT
HacoCOB, KOMIIPECCOPOB, OAJUIOHOB M T. M. K TPYyOHBIM NIPOBOJAKAM, JOJKHBI OBIThH
MpeIBapUTENbHO HCIBITAaHBl THAPABIMYECKUM JaBICHHEM B COOpaHHOM BHUJAE C 3arloOpHOMN
apMaTypoil ¥ MAaHOMETPAMH.

[Tpo6Hoe naBnenue Prp, cozgaBaemoe B TpyOHBIX TPOBOJIKAX, COCTABIISET:

-npu pabouux naenenusx g0 0,5 MlIla—1,5Pp (Pp—pabouee naBineHue), HO He
menee 0,2 MIla;

-npu pabounx pnaBneHusx cBeime 0,5 MIla—1,25 Pp, HO He w™menee 0,8 MIla.
['uppaBnuyeckue UCTIBITAHUS:

B KaueCTBE MCIBITATEILHON Cpelbl MpUMEHSETCsl BOJa, HarHeTaemasi HacocoM TpyObl /10
HY)KHOTO JIaBJIEHUs, OIpeaensieMoro mno MaHomerpy. Ilpu wucnblTaHuax 3uMoi (mpu
TEeMIIepaType OKPYKAroIIero Bo3ayxa Huxe MuHyc 5° C) B KayeCTBE HCIBITATEIIBHOW CpEIbl
UCIIOJIB3YIOT UHIYyCTpUalibHOE Macio (Mapok 12, 20, 20B) uiau pacTBOPHI XJIOPUCTOTO KAJbIUS B
BOJIE;
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MaHOMETPbl U BaKyyMMETpbI, IPUMEHSIEMbIE JUIsI UCHBITAHUM, JOKHBI UMETh MPEEbl
W3MEpPEHHs, paBHbIE 4/3 U3MepseMOro MpOOHOTO JaBJIeHHUs, U KJIacCc TOYHOCTH He Hmke 1,5. He
PEKOMEHIyeTCsl TMPOBOAUTH THAPABIUYECKHE HCIBITAHUS TPU TEMIEpaType OKPYXKaIOIIEro
BO3Ayxa HIke mioc 5°C;

YCTPOMCTBO I TMOJBOJA MCIBITATEIbHOW KUIAKOCTH JOJDKHO HAXOAUTHCS B CaMOU
HUKHEH TOYKE HCHBITHIBAEMON TpPYOHOH MPOBOJKH, a YCTPOMCTBO HJisi OTBOJAA BO3JyXa - B
caMO# BbICIIEH TOYKE U HA MPOMEKYTOUYHBIX CTYMEHSIX MOJAbEMa JaBJICHUS JOJKHA MPOU3-
BOJUTBCS BBIIEPKKA B TedeHUE 1—3 MUH, BO BpeMsl KOTOPOM 110 MAaHOMETPY YCTaHaBIIMBAETCS
OTCYTCTBHE IaJICHUS JIaBJICHUS B TPYOHBIX IIPOBOJIKAX;

py MpoOHOM JaBIIEHUU TPYOHbBIE TPOBOAKHU JOJDKHBI OBITH BBIIEPKAHBI B TEUCHHUE 5 MUH,
3aTeM JaBJICHHE JOJDKHO OBITh CHUXKCHO JO Padouyero M MpPOU3BENEH TINATEIBHBIA OCMOTP
npoBojoK. [Ipu 3ToM MeTarnueckue TpyOHbIEe TPOBOAKK OOCTYKHUBAIOTCS MOJIOTKOM Maccoi He
ooitee 0,5 xr;

- TpyOHBIC TIPOBOJKH, IpeAHA3HAUYEHHbIE JuUIsi paboThl Tpu gaBiaeHun PP = 200
KI'C/CM2, JTOJKHBI BBIIEPKUBATHCS TOJ MPOOHBIM THIPABIMYSCKUM JaBlieHHEeM B TeueHue 10
MUH, TIOCJI€ YEro JaBJICHUE CHIKAeTCS 0 pabodyero M MpPOU3BOJUTCS OCMOTP TPYOHBIX IPO
BOJIOK TNPU OOCTYKMBAHMHM WX MOJOTKOM. [0 OKOHYaHWMM OCMOTpa JaBJICHUE CHOBA JIOJHKHO
OBITH MOAHATO O MPOOHOTO W BBIAEPKAHO B TEUECHUE 5 MUH, a 3aT€M CHUXEHO JI0 padouero,
IPH KOTOPOM HAXOJUTCS B TECUCHHE BPEMEHH, HEOOXOIUMOTO JJII OCMOTpa U OOHAPYXKCHHS
neheKToB.

TpyOHBIE TIPOBOJKM CUMTAIOTCS TOJAHBIMU K SKCIUTyaTalldd, €CIU MPH THAPABINYECKUX
UCIBITAHUSAX HE OOHAPYXKUTCS TMaJeHUE NABJICHUSA, a IIPU OCMOTpe HE OYAET BBISIBICHO BbI-
My4UH, TPEIINH, TE€UEH U 3aII0TEBAHUM.

Bce TpyOHBIE MPOBOJKH MOCJHE HCHIBITAHUS HAa MPOYHOCTh U IJIOTHOCTH JIOJKHBI OBITH
MPOMBITHI JKHJIKOCTBHIO MJIM MPOAYTHI BO3AYyXOM WM a30ToM. O MpOBEAECHUU MPOMBIBKH U TIPO-
JyBKHU TPYOHBIX IIPOBOJIOK COCTABIISIETCS aKT.

[IpombiBKa TpyOHBIX TTPOBOOK BOJIOM JOJKHA OBITh MHTEHCUBHOM CO CKOPOCTHIO BOJIBI 1-
1,5 M/c 10 mosiBJIeHMs YUCTOM BOJBI HA BBIXOJIE U3 MpoMbIBaeMoii TpyOsl. [locie sToro TpyoHbIE
MIPOBOJIKH MPOYBAIOT CKATHIM BO3IYXOM;

[TponyBka TpyOHBIX MPOBOAOK JIOJDKHA MPOU3BOAUTHCS JIaBICHHEM Bo3ayxa He Ooinee 40
Krc/cM2. Bpemsi mpoayBKH, €CIM HET CHEHANbHBIX YKa3aHWW B TPOEKTE, JOKHO OBITh HE
meHee 10 muH. Bo Bpems NpPOMBIBKM WM TPOAYBKM TpPYyOHOW MPOBOAKK apmarypa,
YCTaHOBJICHHAs! HA CITYCKHBIX JIMHUAX, U TYMUKHU JOJKHBI ObITh TOJHOCTHIO OTKPHITHI, a TIOCIIE
OKOHYaHMS IPOMBIBKHM WJIA MPOAYBKH TIIATEIBHO OCMOTPEHBI U OUMILIEHBI.

[To okOHYaHWU TUJIPABIUYECKUX UCTIHITAHUN JODKEH OBITh COCTaBJICH aKT MCIBITAHHM IO
YTBEpKACHHOHI (hopMe.
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MaTepualibl coriaacHo Tabmumst 5.1.

5 HOTpCﬁHOCTL B MallIMHAX, TEXHOJOrH4eCKOM OCHACTKE U MaTepuajax
5.1 HJ’IH BBIITOJIHCHU L pa60T HCIIOJIB30BaTh MAIIHUHBI, TCXHOJIOTMYECKYIO OCHACTKy H

Tabmuna 5.1
HaumenoBanue Mapka,
No HaumenoBanue TpebGyemoe
n/m nportecea TEXHUYECKUX CPEICTB rextHeckas KOJHYECTBO

WJIN OTIepaLuu XapaKTePUCTHKA
CrpowuTtenbHas - 1
naboparopus
Hepesiuabie  omopel  mmox | ['OCT 12.4.011-89 60
CHUTHAJIBHYIO JICHTY
CurnanpHas nenta, metpoB | ['OCT 12.4.011-89 300
Ha6op I'OCT 12.4.011-89 4

[ToaroroBuTENbHBIE HPCAYHpEIHTEHbHEX
1 3HAKOB
pabo: CBETUJIBHUK MEPEHOCHOU ¢ ’KO0O-02-04-250 2

IPOKEKTOPOM
Husenmp HT, HB-1 1
Teomoiut 4T 3011 1
MobwiibHas paguOCTaHITUS 2
Pynerka 1
OTtBec 1
ABTOMOOUJIb IPY30BOI KamA3 1
Maiina py4Has Metabo WX 3
uuiigoBagbHas
ANIEKTpUYECKas yriioBas
HopMmo-kommiext JUISL OHUHUOMTII 1
MOHTa)KHBIX padoT
HopMmo-kommiekt JUISt OHUHUOMTII

MoHTaxxHbIE U
JIEKTPOMOHTAXHBIX PabOT

2 | DIEKTPOMOHTAXHBIC
paboTI MeraommeTp - 2

MynpTUMETp M41312 2
OmmMmeTp M-372 1
[Ipubop 1 u3MepeHus M-417 1
COITPOTHBIICHUS LIETTH
N3mepurens M-416 1
COIIPOTHUBIICHUS
3a3eMJICHHUS
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6. OnepanMOHHBII KOHTPOJIb TEXHOJIOTHYECKONH KApPTHI N0 3TanaM padoTt mo
MOHTA:Ky 000py/10BaHMs U IPUOOPOB CPeCTB AaBTOMATHU3AIUU.
Cxemy omeparmoOHHOT0 KOHTPOJIS KauecTBa padoT cM. Tadmuiry 6.1.

T
abmuia
6.1
HanmenoBaH
[Tapamertpsl, ITepuoanun(OTBETCTBEH Texnuyeckue
Nori/ ue Cnoco6 MuctpymeH .
MoJIeKaIUe OCTh HBII 32 KpUTEpUU
I |[IPOLIECCOB U KOHTPOJISI [T KOHTPOJIS]
. | KOHTpOJIO KOHTPOJISI | KOHTPOJIb | OLIEHKH KayecTBa
ornepanuit
[lepen Hauamom pabdoT
POBEPUTH  HAINYUE
CepTU(PUKATOB
IIpaBunpHOCT pag ’
. [acropToB
0 Hauaza COOTBETCTB 170:¢
odopmiieHus | Buzyansx A yrom
BusyanbHo| OCHOBHBIX | Mactep MNpoekTy, cTaHaapTam
U HaJIu4ue 0
pabor u TY Ha uzneaud H
JIOKyMEHTAI!
" MaTepUaJIbl
KOMILIEKTHOCTb 1
KOJIMYECTBO
. MaTEpHaJIOB.
Bxonuoi P
OTCYTCTBUE
KOHTpPOJIb .
1 . MOBPEIKICHUM 5|
u3Ienui u
nedexTos,
MaTepuaioB
COXPAaHHOCTb OKPAaCKH
[Ipu npuemke 7§ CIeIUATbHBIX
o0opynoBaHu MOKPBITUIA
Py Jlo Havana p ’
A, Busyanbsn COXPAHHOCTb IJIOMO
BusyanbHo| ocHOBHBIX | Macrep
MaTepHualioB U 0 AGoT HaIM4ue
U3JICIUN B p COEaIbHOrO
MOHTaX MHCTPYMEHTA 17
MPUCTIOCOOICHUH,
MOCTaBJISIEMBIX
MPEeATNPUATUSIMHI
M3TOTOBUTEIISIMH.
HE  JOJKHBI  OBITH
HapyUIEHbl CKPBITHIE
MTPOBOJIKH, TTPOYHOCTH
7 OTHECTOMKOCTH
Pasmerka
CTPOUTEITHHBIX
Mect KOHCTPYKIIUHI
ycTaHOBKH (M3Mepenn pyKI
[ToaroroBut . Jo nauana | Macrep, (ocHOBaHUMA);
KOHCTPYKIUH e, [Ia6m0H,
2 €JbHBIC MOHTaXa |3JIEKTPOMO [IOJKHA OBITH
nJ1st npuOOPOB MHCTPpYME| pyJieTKa
paboThI MpUOOPOB | HTAXHUK MCKIIOYEHA
U CPEJICTB | HTAIBHO
BO3MOXHOCTh
aBTOMAaTH3aIl
. MEXaHUIECKOTO
MOBPEKICHUS
CMOHTHPOBAHHBIX
npuOOPOB U CPEICTH
ABTOMATHU3AIIHH.
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Paccrosnue
MEXIY
OTIOPHBIMU
KOHCTPYKITUS
MH Ha
FOPU30HTAJIBH
BIX U
BEPTUKAIBbHBI
X yJacTkax
TPaccChl

N3mepenu
e)

UHCTpYME
HTaJIbHO

111abmoH,

pyJeTka,

YPOBCHB,
OTBEC

B xone
pabot

Macrep,
3JIEKTPOMO
HTa)KHHUK

CornacHo mpoeKTa
OnopHsble
KOHCTPYKIIUU
IMOJIKHBI
mapasuieabHb
c0o00ii, a
mapasuieabHbl
CTPOUTEIb-HBIM
KOHCTPYKIUSIM
OCHOBaHUSIM).
Konctpykiuu
npuOOopoB,
yCTaHABJIMBAEMBIX H4
CTeHe, JOJKHBI OBITH
epIIeHINKYISPHBI
CTCHaM. Croiiku
yCTaHABJIMBAaEMbIe HA
[OJTy, JIOJDKHBI OBITH
BBEIBEPEHBI 110 OTBECY
mau  ypoBHio. lIpy
yCTaHOBKE psaoM
MBYX WM OoJjiee CTOEK
OHH  JOJDKHBI  OBITH
CKpEIJIEHBI ~ MEXT)
co00if  pa3beMHBIMU
COCTMHEHUSIMHU.

OBITH
MEIKTY
TaKkKe

JJ1A

MoHTaxHEI€
paboThl

MoHnTax
KOpoOOB 1
JIOTKOB

N3mepenu
S

UHCTpYME
HTaJIbLHO

pyJieTKa,
YPOBEHB,
OTBEC,
JIMHEWKa
CcTaJlbHAas

B xone
pabor

Macrep,
JNEKTPOMO
HTaKHHUK

Pacrnonoxenue
KOpOoOOB MocIe ux
YCTaHOBKH JOJIKHO

HCKIIFOYUTH
BO3MOXKHOCTB
CKOILUIEHHS B HUX
Binaru. Bce
KOHCTPYKITUU
JIOTKHBI OBITH
OKpallIeHbl COTJIACHO
yKa3aHUsIM,

MIPUBEJICHHBIM B

paboueit

JOKYMEHTAIUH.

MomnTax
TPYOHBIX U
DIIEKTPUYECKH
X TIPOBOJIOK

N3mepenu
e’

HUHCTpyMeE
HTaJIbHO

pyJieTKa,
YPOBEHb,
OTBEC,
JIMHEHKa
cTaJbHas

B xone
pabot

Macrep,
3JIEKTPOMO
HTa>XHUK

Paccrosinue
TOPHU30HTAILHO
IPOJIO’KEHHBIX
MIPOBOJIOB OT ITJTUT
HEePEKPHITHS HE
TOJDKHO TIPEBEINIATH
150 mm. ITpoxonael
TPYOHBIX U
NEKTPUUECKUX
MIPOBOJIOK Yepe3
CTEHBI U TIEPEKPHITHS

JOJIXKHBI
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BBITMOJIHATHCS B
COOTBETCTBUU C
paboueit
JOKYMEHTAIUEH.

COOTBETCTBUE
YCTAaHOBKH TIPUOOPOB
1%08910%0:3% 0 aJICMOHTHPOBaH 1 CPEICTH
Y Heix cucrem p
bHOC ABTOMATH3AIHA
aBTOMAaTH3aIl
ornpoOoBaHU . COOTBETCTBUE
uu pabdoueit
€ mpuOopoB HOKYMEHTALL tpeboBanusm CHull
u e 3.05.07-85 u
o0opy0BaH IKCIUTYaTallMOHHBIM
pl};f: TpeOOBaHUAM HHZT M
CHull CHOCO6OI];)yI<CTaHOBKH
3.05.07-85 Y
npuOoOpoB

COOTBCTCTBHUC MCECT
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IIpakTyeckas padora Ne6
TEMA: CocraBJ/ieHHe TeXHUYECKOH JTOKYMEHTALMHU NPH MPOU3BOACTBE
MOHTAKHBIX padoT

HEJIb: CocTraBjieHHe TEXHOJOTHYECKON KAPThl MOHTAXKA
1. TexHonornveckasi JOKyYMEHTAIHSI IIPH AIEKTPOMOHTAXKHBIX paboTax.
2. CocraBiieHHE TEXHOJIOTMYECKON KapThl MOHTAXa.
TexHonormuecKasi JOKyMEHTALUs TIPU SJCKTPOMOHTAXKHBIX paboTax.
1.1. YcranaBnuBaroTcs eiuHble pOpMbI IPUEMOCAATOUHOMN TOKYMEHTALUHU 1O
AIIEKTPOMOHTAXKHBIM paboTam,
1.2. Enunsie ¢hopMbl mpueMocIaTOYHON JOKYMEHTAIIUU OXBAThIBAIOT BCE BU/IBI
AIIEKTPOMOHTAXXHBIX paboT, HAa KOTOpPBIE pacnpocTpanstoTcs TpedoBanus CHull
3.05.06-85 «DnekTporexHUYECKHe YCTpOorUCcTBay. IHCTPYKIUS HE pacpoCcTpaHsIeTcs Ha
oopmIIeHHE TPUEMOCAATOUYHBIX IOKYMEHTOB: - Ha PEBU3HIO, CYIIKY, PEMOHT
AIEKTPOOOOPYI0BaHUS U TYCKOHAIAJJOUHbIE PA0OTHI; - HA MOHTAX AJIEKTPUUECKUX
MalIUH; - HA MOHTK KOHTAKTHBIX CETEH MPOMBIILIEHHOT'O U TOPOJICKOTO
ANEKTPUPULIIMPOBAHHOTO TPAHCIIOPTA.
Pazpabotka cniennanbabix TY
Pa3pabotka u cornacoBanue CTY
1.3. KommnekcHas npueMka 000py0BaHUs B LI€JIOM, BKIIIOUAs 3JIEKTPOOOOPYIOBaHUE,
OCYIIECTBIIsIeTCS paboueit KoMHICcCcHel, Ha3HAYEHHOHN 3aKa3uuKOM (3aCTPOMILIUKOM), IPU
ITOM COCTAaBJISIETCS aKT pabovell KOMHCCHH O TIPUEMKE 000pyIOBaHHS MTOCTIE
UHAUBUAYaIbHOTO HcnbiTaHus (Ppopma 1 a). AkTom odopmiiseTcs nepeaada 3aKa3quKy
000py10BaHus BCEro 00beKTa WM M0 OTAEIbHBIM YCTAHOBKAM Ha KPYITHBIX U CJIOKHbBIX
00BeKTax. AKTOM TaKXke yIOCTOBEPSETCS, UTO 000PYJOBaHHE OTBEYAET TPEOOBAHUSIM
IPUEMKH JIJISl €r0 KOMILJIEKCHOTO OIIPOOOBaHMS.
1.4. OtaenbHO CTOSAUINE 3/1aHUS U COOPYKEHHUSI, BCTPOCHHBIE UJIH MPUCTPOCHHbBIE
MOMEILEHUS IPOU3BOACTBEHHOI'O U BCIIOMOTaTEIbHOI'O Ha3HAYEHUSI IIPU
HEO0OXOMMOCTH BBOJA UX B IEUCTBHE B IIPOIIECCE CTPOUTENHCTBA 00BEKTA
MPUHUMAIOTCS B OKCILTyaTalllio paboYrMMH KOMUCCUSIMU TI0 MEPE UX TOTOBHOCTH C
MOCIEAYIOLIUM MpeabsBieHneM ux ['ocynapcTBeHHONW MPUEMOYHON KOMHCCHU,
MPUHUMAIOIEH OOBEKT B LIEJIOM.
1.5. TOTOBHOCTDH BHITIOJTHEHHBIX IJIEKTPOMOHTAKHBIX pa0OT K cjaue-mpHeMKe
OTpeeNAeTCs aKTOM TEXHUYECKON TOTOBHOCTH 3JIEKTPOMOHTAXKHBIX padboT (dopma 2),
SBIISIOIIMMCS OCHOBAHUEM JIJISl OpraHu3aIiy paboThl pabouelt KOMUCCHH 10 TIPUEMKE
000pyI0BaHUS MTOCIE HHANBUIYATbHBIX UCTIHITAHUNA. AKT TEXHUYECKON TOTOBHOCTH
MO>KET OBITh HCTIOIB30BaH JJIs OQOPMIICHUS CAAYN-TIPUEMKH IEKTPOMOHTAXKHBIX
pabort, korja pabodast KOMUCCHS €lle He 00pa3oBaHa.
1.6. 3anonHeHHBIE (POPMBI MPUEMOCIATOUYHOM TOKYMEHTAIIUU B COCTaBe BCEi
JIOKYMEHTAIMH, IepeunciieHHo B popme 1, mocie ohopMIIeHHs aKTa TEXHHYECKOM
TOTOBHOCTH AJIEKTPOMOHTAXXHBIX paboT (popma 2) nepenarorcs reHMOAPSITIUKY JUIs
MOCIIEAYIOLIETO NPeAbsIBICHNs pabouyeil KOMUCCUU 10 TPUEMKE 000pYyI0BaHUS OCTe
WHAWBUAYAIbHBIX UCIBITAHUN; IO OKOHUYAHUHU Pa0OThl KOMUCCUU U COCTaBICHUH
COOTBETCTBYIOILIETO aKTa O(POPMIIEHHAs JOKYMEHTAIUsI BMECTE C
3IIEKTPOOOOPYOBAHUEM NIEPEIACTCS 3aKA3UUKY.

1.7. CoctaB 351eKTpo00OpYI0BAHUS HIIEKTPOYCTAHOBOK, O(OPMIIIEMBIX aKTaMHU
TEXHUYECKOH TOTOBHOCTH JIEKTPOMOHTAXHBIX Pa0OT, 3aBUCHUT OT KOHKPETHBIX
YCIIOBUI U MOXKET OIPEIENATHCS, HalpuMep: - FPaHUI[aMU TEXHOJIOTMYECKOTO y311a; -
rpaHULlaMU TIPOEKTHOM MapKy WJIM OCHOBHOT'O KOMILJIEKTa pabounx uepTexeit paboueit
JIOKYMEHTaIUH (3JIeKTpuyeckue nojactanuuu - I, anexTpudeckoe ocemenue - 30,
CUJIOBOE 3JIeKTpooOopyaoBaHue - OM u 1p.); - FpaHULIaMU 11e€Xa, BCTPOSHHBIX,
HPUCTPOCHHBIX M OTJIEJIBHO CTOSALINX TOMEIIEHUH U COOpY)EeHUH (IJEKTPOCHAOKEHHE
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CHCTEM TEeMIIEpaTypHO-BIAXXHOCTHOTO pexkuma - TBP, anexTpoobopynoBanue
MOMEIIEHNH 3JeKTPOCBAPOYHBIX IOCTOB, KOMIPECCOPHBIX U JIp.); -
JJIEKTPOIIOMEIICHUSMH, a TAKXKE IIEKTPOOOOPYAOBAaHUEM, BXOSIIUM B COCTAB
TEXHOJOTUYECKUX CHCTEM (€CJIM €r0 MOHTAX BBIMOHSIICS IEKTPOMOHTAXHON
opranu3zanyeii). B nensix cokpamieHust HanUCaHus, ePEYNCICHHBIEC BBIIIIE KOMITJICKCHI
000011aI0TCSL TEPMUHOM - BIIEKTPOOOOPYI0OBAaHUE IJIEKTPOYCTAHOBKH.

1.8. 3anucu B popmax nprueMocIaTOYHON TOKYMEHTALIUHU JOJKHBI ObITh YETKUMU H
SICHBIMH 0€3 TOMapOK U TMOTYHCTOK.

1.9. IIpu 3amonHEeHNH TPOTOKOJIOB U aKTOB B Tpade «Pe3ynbTar» Wik aHaIOTUYHBIX
CIIETyeT YKa3bIBaTh: KHOPMa» - B CIIy4ae, €CIIM IPH OIIEHKE OOIIEeT0 COCTOSHHUS
9JIEMEHTOB 3JIEKTPOYCTAHOBKHU 10 BHEITHEMY OCMOTPY, KaueCTBa YCTaHOBKH, pabOThI
MEXaHWYECKUX OJIOKHPOBOK, OJHOBPEMEHHOCTH 3aMBIKAaHHS U Pa3MbIKaHHs KOHTaKTOB
U T.II. OTKJIOHEHUH HET; «IIPOU3BEJCHO» - B CIy4ae BHIMOJIHEHUI KOHTPOIBHBIX
BKJIFOUCHHH, PETYINPOBOK, KOHTPOJIbHBIX BKATHIBAHUH BBIIBUKHBIX 3JIEMEHTOB
000pyIOBaHUS; «TOACHY («TOIHAY) - IPU 3aMIOTHEHUHU Tpadbl «3aKIIOYCHUE), €CITH
napaMeTphl anmnapaTa Wid JIMHAW TP OCMOTPAX U MPOBEPKAX COOTBETCTBYIOT
TEXHUYECKUM yCIOBHUSIM.

CocrasiieHie TCXHOJIOTUYCCKOM KapThl MOHTaXa.

CocTraBneHue TeXHOIOrMYeCcKomn KapTbl MOHTaXAa.

TexHonornyeckas KapTa MOHTaXxa

(HaumeHoBaHwe obopyaoeaHua unu suaa pabor)

(HaumeHoBaHue 0bbEKTa, Lexa, NoMeLleHus)

Wameputens:

B rpade 3 TrexHonmornueckon KapThl MOHTaXa MPUBOASTCS HAMMEHOBAHUS
TEXHOJOTHYECKHX OTepallfil B MOCIe0BATEIbHOCTH TEXHOIOTHUECKOT0 TIpollecca,
HauWHas ¢ MOMEHTA MOJy4eHns 000pyIOBaHUS Ha MPHOOBEKTHOM CKIIJIE U
3aKaH4YMBAasi MHIUBUyaTbHBIM UCIIBITAHUEM JIJISl IPOBEPKH Ka4ecTBa BBHITIOIHEHHBIX
pabor.

B rpade 4 yka3pIBaroTCs €IUHUIBI U3MEPEHUS TEXHOIOTUYECKUX MPOILIECCOB

(omeparnuii), a B rpade 5 — ux ¢puzndeckuit 00beM (KOIMIEeCTBO y3JI0B, Macca
000py/I0BaHUs WK Y3714 U T. 11.), PACCYUTAHHBIN HA U3MEPHUTENh, HAa KOTOPBII
COCTABIISICTCS TaHHAS TEXHOJOTHYECKAs KapTa MOHTaXa.
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O0beMbI paboT PACCYUTHIBAIOTCS C YUYETOM KOHCTPYKTUBHOM XapaKTEPUCTUKU U
ycioBuit moctaBku obopynoanust, [OCT, OCT, TY, UCXOIHBIX YCIOBUM, TPUHATHIX
JUTSI MOHTa)Ka JJAHHOTO BUJa 000PYyIOBaHHUS.

B rpade 3 nociie HaumeHOBaHMSI KaXKI0M TEXHOJIOTMUECKOH Olepariy MPUBOIATCS
HAaUMEHOBAHHS PECYPCOB — 3aTPaThl TPyAa pabOYMX-MOHTXKHUKOB U COCTAB 3BCHA;
CTPOUTEINIbHbIE MAITMHBI, MEXaHU3MbI, MEXaHU3UPOBAHHBIN HHCTPYMEHT U
ABTOTPAHCIOPTHBIE CPEJICTBA, CTPOUTEIBHBIC MaTePUaIIbl, U3ACIIUS U KOHCTpYKLIMH. B
rpade 4 yka3pIBalOTCSI COOTBETCTBYIOIINE €MHHUIIBI H3MEPEHHS PECYpPCOB: Uell.-Y;
MaIll.-4; HaTypajibHbIe (PU3NUECKUE) CTUHUIBI U3MEPCHHSI MAaTEPHAIIOB, B rpade 6 —
pacxoa (moTpeOHOCTh) PECYpPCOB HA €AMHUILY U3MEPEHHUS TEXHOJIOTHUECKOH Orepalu
u B rpade 7 — Ha 00bEM TEXHOJOTHYECKOU oreparuu (rp. 5 X rp. 6).

B rpade 2 texHonmoruueckoi kapThl HEOOXOIUMO yKa3bIBaTh 0OOCHOBAHUS IPUHSATHIX
PECYPCHBIX MOKa3aTeNe: JeUCTBYIOIIME MPOU3BOACTBEHHBIE HOPMBI, JAHHBIC
XPOHOMETPAKHBIX HAOIIOIEHUH, pacUyeThl U T. II., @ TAK)KE 000CHOBAHUSI IPUMEHSIEMBIX
KOd((UIIMEHTOB K HOPMATUBHBIM TOKa3aTelisiM. OOOCHOBBIBAIOIINE MATSPUATTBI
HEOOXOIUMO MPHUKIAIbIBATh K TEXHOJIOTUYECKOM KapTe MOHTaXa.

WNHcTpykimoHHast kKapTa mpakTudeckon padotsr Ne 12

IIpakTuyeckas padora Ne7
[enb: CocTaBneHue 0JaHKOB OMEPATUBHBIX MEPEKITIOUSHUN
1. llens paboTHI:
N3yuuTh NOPSIIOK U MOCIEN0BATEIbHOCTD BBIIIOJIHEHHUS IEPEKIIFOUECHH B
AIIEKTPOYCTAHOBKAX.
2. TeopeTnueckue CBEACHUA.
2.1. OCHOBHBIE TOHATHS U OIPEICIICHUS.
DnekTpruueckoe 000pyI0BaHUE MOKET HaXOIUTHCS B OJJTHOM U3 CIEAYIOUINX
OIlEpaTUBHBIX COCTOSIHMIM: B paboTe, peMOHTE, pe3epBe (Py4HOM HIIM aBTOMATUYECKOM)
U Ha KoHcepBaiuu. OnepaTuBHbIC IEPEKIIOUEHUSI — OJIHA U3 Hanbosee
OTBETCTBEHHBIX OIEpaliii, BHITOJHAEMBIX JAEKYPHBIM IIE€PCOHATIOM 3JieKTpolexa PY u
[1C. OnepaTuBHOE COCTOSIHHE INEKTPUUECKOTO 000PYIOBAHHUS OIPeIeseTCs
MOJIO’KEHNEM KOMMYTAIlMOHHBIX aIlllapaToB, C TOMOIIBI0 KOTOPHIX OHO OTKIIOYAETCS
WM BKITIOYAETCs 110]1 HaNpsKEHUEe U BBOAUTCS B paboTy.
[TepexitoueHusi B HOpMaJIbHOM PEKUME paOdOThI 3JIEKTPOYCTAaHOBKU BBITIOIHSIIOTCS
OIlEpaTUBHBIM IIEPCOHAJIOM IO PACIIOPSKEHUIO ONIEPATUBHOTO PYKOBOJUTES,
U3JIAIOLIETO PacoPsKEHUE O EPEKIIIOUEHUH, B KOTOPOM YCTaHABJIUBAET LENb
NEePeKITIYEeHU U HEOOX0IUMYIO B IAaHHOM CJIydae MOCJIe0BaTeIbHOCTh ONEpaIuii.
Pacniopsixenue noBTopsieTcs JeKypHBIM U 3alMChIBAETCS B ONIEPaTUBHBIN KypHAJI.
3aaHHas MOCIEN0BAaTEIBHOCTD ONEPALMMA TPOBEPSAETCS 110 ONIEPATUBHOM CXEME.
B cooTBercTBHY € pacnopsyKEHUEM O TEPEKIIOUEHUH JIEKYPHBIN 3aIll0JIHAET
CriellMabHbIM OJIaHK — OJIAHK NEPEKII0UEHHH, B KOTOPOM IOCIIe10BaTEIbHO
3aMMChIBAaeT BCE ONEPALUU C KOMMYTAI[MOHHBIMH allapaTaMy, yCTPOWCTBaMU
pEJIEHHOM 3aIUThl U aBTOMATHUKH, OIIEPALIMU T10 IPOBEPKE OTCYTCTBUSI HANIPSKECHUS U
HAJIOKEHUIO 3a3€MJICHHI U JIp.
2.2. OcOOEHHOCTH BBINOIHEHHS IEPEKITIOYEHUI B CXeMax C Pa3JInYHbIMU amapaTaMu.
1) O6opynoBaHre MOKET HAXOJUTHCS B pabOTE WIIM O] HANPSKEHUEM TOJIBKO C
BKJIFOYEHHOM peneitHoi 3amuToi oT TokoB K3. Bece ucnpaBHblie ycTpoiicTBa peneiiHoi
3alUTHI JOJDKHBI OBITh BCETa BKIIOYEHBI B padoTYy.
2) ITocne BKIIOYEHMS MM OTKJIFOUEHUS BBIKJIIOUATEINS NN PAa3beIUHUTENSA
00s3aTeNbHO MPOBEPSETCS HA MECTE €ro JIeHCTBUTENBHOE MOJI0KEHUE, TaK KaK KOMaH/1a
BKJIFOUEHUS WIN OTKJIFOUYEHUSI MOKET OKa3aThCsl HEBBIITOJIHEHHOM.
3) PazpequHUTEND BCETIa OTKITFOYACTCS TIOCIIE OTKITFOUEHUS BBIKIIIOYATENIS, 9TOOBI HE
BO3HUKAJIO TyTH.
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4) Ilpu OTKITIOUEHUU JTUHUU, UMEIOIEH BBIKIIIOUATENb, IMHEUHbIC U IIIMHHBIC
Pa3beAMHUTEINN C KAXKIOW U3 €€ CTOPOH, IEPBOM ONEepanye sIBISETCS OTKIIOUYCHUE
BBIKJIFOUATEJIEH, C TOMOMIBIO KOTOPBIX Pa3pbIBAETCA LIETIh TOKA HATPY3KU U CHUMAETCS
HanpsbkeHue ¢ JIMHUM. [locie nmpoBepKH OTKIIFOUEHHOTO MOJIOKEHUS BBIKJIFOYATENS
OTKJIIOYAIOT JIMHEHHBIE, a 3aTeM IIMHHbIC Pa3beAMHUTENN. BriItoueHue TuHumn
MIPOU3BOIUTCS B OOPAaTHOM IOPSIJIKE.

5) Ans onipeiesieHUs] HAJIMYUS HAMPSHKEHUS UCTIONB3YIOT aMIlepMeETp.

6) BKJIIFOUCHHE B PabOTy TPEXOOMOTOUYHOTO TpaHChOpMaTopa OOBIYHO TPOBOIAT B
CIIETYFOIIIEH MOCIIEA0BATEIFHOCTH BKIIFOYAIOT IIIMHHEIE U TpaHC()OpMaTOpHBIE
Pa3beIMHUTENIN CO CTOPOHBI BBICILIET0, CPEAHETO U HU3LIEro HanpskeHui. [locne uero
BKJIFOYAIOT BBIKJIFOUATEIN BBICIIETO, CPEIHETO U HU3IIETO HANpsKeHU. OTKIIIOUeHHE
MIPOBOAUTCS B 00pATHON MOCIEA0BATEIBHOCTH: OTKIIIOYAIOT BBIKJIIOUATEIH HU3IIETO,
CPEIHETO U BBICIIETO HAMPSIKEHHI, 3aTeM OTKJIIOYAI0T TpaHC(HOPMATOPHBIE U ITUHHBIC
Pa3bEeIMHUTENH C TPEX €r0 CTOPOH.

Ecnu x HeliTpasm oOMoTKHu TpaHchopmaropa 35 kB moakitoueH gyroracsimuii peakTop,
TO OTKJIFOYEHHE TpaHchopMaTopa ciaeayeT HaYuHATh C OTKJIFOUYEHUS Jyroracsiiero
peakrtopa.

7) [locnenoBarenbHOCTH ONEpalUid TPU OTKIIOYCHUU KaOeIbHOM IMHUN: OTKIIOUYNUTh
yctpoiictBo AIIB 1 BeIKIIOYATENb JIMHUU, TUHEHHBIE, a 3aTEM LLINHHbIE
pazbenunutenu. [Ipu BKIIOUEHWH TUHUY CHAYalla BKIIIOYAIOT IIMHHBIC Pa3beIUHUTEIN
Ha COOTBETCTBYIOIIYIO CUCTEMY IINH, 3aTE€M JIMHEHHbIE pa3beIMHUTEIH, BBIKIOYATENb
u AIIB nunum.

3. llopsaaok BbINOJTHEHUS padoThI.

3.1. U3yunts TeopeTudyeckuili MaTepuall K pakTu4eckoi paboTe — TEOpeTUUECKre
cBezieHus U npuiioxkenne. OOpaTuTh BHUMaHUE Ha MOPSI0K U OCIE0BATEIbHOCTD
OTiepanrii MpU ONEePATHBHBIX NEPEKITIOUCHUSX.

3.2. O3HaKOMMTBCS C YCIOBHUSIMHM 33/1a4U CBOETO BapUaHTA, BBIIMCATh YCIIOBUS 33J1auH,
3aJJaHi€ U COCTABUTH IepeueHb armapaToB CXEMbI C YKa3aHUEM YCIOBHOTO
0003Ha4YeHMs] © HAUMEHOBAHHUS aIlapara..

3.3. 3anoaHUTH OJaHK MEPEKITOYEHHH.

4. KoHTpOJbHBIE BOIPOCHI.

1. ITocnenoBaTenbHOCTh ACMCTBUN ONIEPATUBHOTO MEPCOHANA MPHA OCYIECTBICHUH
MIEPEKITIOYEHHM.
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IIpakTunueckas pabora Ne8
IToBepka cpencTB U3MepeHU M
Heap padoThbl: n3yuuTh 1) U3MEPUTENIbHBIE CXEMBI IIOBEPKU U3MEPHUTENEH TOKA U
HANPSDKEHUS; 2) METOIMKY BHEIIHETO0 OCMOTpa Mpubopa 10 ero NoBepKu; 3) METOIUKY
ONpE/E/ICHUs OCHOBHOM IOTPEIIHOCTH W BapHallUM IOKa3aHUN HM3MEPUTEIHHOIO
npubopa METOJOM HCUMCICHHUS €ro IOKa3aHWW ¢ MOKa3aHUsIMU 00pa3loBOro
npubopa.
B oannoii pabome: 1) njis yCTaHOBIIGHHUSI COOTBETCTBUS PHOOpa 0003HAYCHHOMY
Ha HEM KJAacCy TOYHOCTH IPOBEPSETCS TOJIBKO €ro OCHOBHAs MOTPELIHOCTh; 2)
JOITYCKaeTCsl BO3MOXKHOCTh MOBEpPKH JHO0 amrepmerpa (MuUIMaMIepMmerpa), Jnbo
BOJIbTMETpPA (MUJIMBOJBTMETPA) MarHUTOIEKTPUYECKON CUCTEMBI B 3aBUCHUMOCTH OT
KOHKPETHBIX YCJOBHMM  JlabopaTopuil. B kauecTBe mpumepa MOXXHO yKa3aTh Ha
BO3MO>KHOCTh MOBEpKU Muiutnamnepmerpos M260M wim M2001 knacca Tounoctu 2,5
C KOHEYHBIM 3HAYCHHEM IIKaJbl SMA, UCHOJB3Ys MPH 3TOM B KayecTBE 0OpPa3IOBBIX
npubopsl Tuna M2020 nnu M1109 knacca tounoctu 0,2 ¢ KOHEUHBIM 3HAYEHHEM
mKanel 6MA; 3) B KauecTBE MCTOYHMKA MUTAHUS HW3MEPHUTEIbHOM CXEMbI
pPEKOMEHAYEeTCSl ~ INPUMEHUThb  TPAH3UCTOPHBIM  CTAOMIM3aTOp C  BBICOKUM
KO3 UIIMEHTOM CTaOMIU3alMK, YTOOBI MYJIbCAIMM BBIXOJHOTO HAIpPSKEHUs( TOKA)
IPAKTUYECKH OTCYTCTBOBAJIU.

Cxema usmepenus u memoouyeckue ykazanus. Cxema puc.l. J1o BKIIOUEHHUS CXEMBI
K MCTOYHHMKY MUTAHUS HEOOXOIMMO BBECTH CONMpOTHBiIeHHs peoctaroB R1 u R2 (
TOUkH 2 U 4 ). CTpenaKu U3MepUTENbHBIX PUOOPOB JTOJKHBI HAXOAUTHCS Ha HYJIEBBIX
OTMETKAaX MIKal. YCTaHOBHUTb CTPENKU MPHUOOPOB B TaKOE MOJOXKEHUE MOXKHO,
NOJIB3YACh KOppekTopamu. ['pyboe perynupoBaHue NpOM3BOAAT peoctatoM RI1, a
wiaBHoe- R2. Ilpu perynupoBaHuM TOKa HEOOXOAMMO CJIEAUTH, YTOOBI CTpENKa
MOBEPSIEMOTO MPUOOpa TOCTENEHHO MOAXOAWJIAa B KaXKIOH IOBEpPSEMON OTMETKE
HIKAJIBI TOJIBKO C OJIHOM CTOPOHBI, HE TIEPeX0/s 3a Hek.

+
| Foum

Puc.1 Cxema noBepku U3mMepuTes Toka

Cxema puc. 2. Jlo BKJIIOYEHHS CXE€Mbl K HMCTOYHUKY IMUTAaHUS HEOOXOIMMO: B
cxeMe pHuc. 2.a HOJA3yHOK peoctata R1 ycTaHOBUTH B HIDKHEe MoJiokeHue( Toukal ) u
BBECTH TMOJHOCTBHIO peoctar R2(Touka 4); B cxeme puc. 2.0 MONM3YHKH 000UX
PEOCTAaTOB YCTAHOBUTD B MOJIOKEHHE OKOJIO TOUKHU 3 COEAMHEHHsI 3TUX PEOCTaTOB; MIPU
ATOM MOJOXEHUHM MOJ3YHKOB PEOCTAaTOB HANPSDKEHHWE B MU3MEPHUTEIBHYIO CXEMY He
[OCTYNAeT TOcCie BKIIOYEHUS HCTOYHUKOB MuUTaHuA. [pyOyio peryinmpoBKy
HaANpPsDKEHUS. BBINOJHAIOT peoctaToM R1 ¢ OonbliM CONMpOTHBIEHHEM, a IUIABHYIO -
peoctatoM R2 ¢ ManbIM CONMPOTUBIIEHUEM.

Puc.2 CxeMBbl
MMOBEPKH BOJBTMETpA

] !
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IMopsinoK BHINOJIHEHHUS PadOTHI.

1.03HAKOMUTBLCS ¢ IPUMEHSEMBIMUA TIPUOOpPaMU U 000PYTOBAaHUEM U YOCAUTHCS B
UX COOTBETCTBUH TPEOOBAHUSAM PaOOTHI U 3a/1aHUSL.

2.Ilpou3BecTd BHENMIHUKA OCMOTp IIOBEpseMOro mpubopa. 3amauyd BHEIIHETO
OCMOTpa SIBJISETCS OOHapyKeHHE Ne(PEeKTOB, KOTOPBIE MOTYT HPUBECTH K OIIMOKaM
npu u3MepeHusx, ObicTpoil mopue npubopoB. K Takum nedexkram oTHOCATCS: a)
HaJlMuue B Kopnyce npubopa TpemMH WM LIeNied, yepe3 KOTOpble BHYTPh KopIlyca
MOJKET MPOHUKHYThH MbUIb WK Bilara; 0) CTEKJIO YKPEIJIEHO HENpPOYHO WM HMEET
TpelMHy;, B) MIKajga mpubopa TOKOPOOJIeHA, OTKIEWIAch WU 3arps3HEHA; T)
UCKpHUBJIEHA cTpenka mpubopa. Ilpu BHemHeM ocMoTpe MpoBepsieTcs Takke padora
KOPPEKTOpa, KOTOPBIA JOJDKEH CMelaTh yKas3aTeldb npuOopa B 00€ CTOPOHBI OT
OTMETKH MEXaHMYeCKOro HyJs Ha 5% JUIMHBI KAkl Y YCTAHABIMBATH €0 TOYHO Ha
HYJIb.

3.Cobparh cxeMy U3MEpPEeHHs] U YCTaHOBHUTb pEryJIHpyeMble DSJIEMEHTHl B
COOTBETCTBYIOILME TIOJI0’KEHHUS COTIACHO ONHCAHUIO.

4. TTocne mpoBepKU CXEMbI BKIIOYUTH UCTOUHUK NMUTAHUS U PUCTYIUTH K padoTe.

5. C noMmouplo peryJupyrolmx 3J€MEHTOB IUIABHO IEPEMECTUTh CTPEIKY
MOBEpPAEMOro Ipubopa OT HYJIEBOrO IMOKa3aHHs 10 MaKCUMAJIbHOTO U OOpaTHO
yOeaUTHCS B OTCYTCTBHH TPEHUS CTPEIIKH.

6. [Iporpets mpubop B TeueHue 15 MUH. TOKOM, COOTBETCTBYIOLTUM HOMUHAJIHLHOMY
3HAYCHHUI0 H3MepseMoro 3HaueHus. llocie BBIKIIOUEHUS MpuOopa MPOBEPHUTH,
HAXOJUTCS JIM yKa3aTellb Ha HYJIEBOW OTMETKe IIKaubl. B ciiydae HEOOXOAMMOCTH ¢
MIOMOIIbIO0 KOPPEKTOPA YCTAHOBUTH YKa3aTellb Ha HYJIEBYIO OTMETKY.

7. OmpenenuTh OCHOBHYIO TOTPEIIHOCTh M BapUallMU MOKa3aHUU MOBEPSIEMOTo
npubopa. s 3TOro: a) IUIABHO YBEJIWYMBAs 3HAYEHUE M3MEPSIEMON BEIMYUHBI,
YCTaHaBIMBAIOT YKa3aTellb MOBEPsIeMOro Mpuoopa moo4epeaHo Ha KKIYI0 YUCIOBYIO
OTMETKY IIKaJbI(ALl) M 3aIMCBHIBAIOT COOTBETCTBYIOIIME UM ITOKa3aHUs 00pa3LoBOro
npubopa (AoOB): ykazaTenb JOJKEH KaXIbl pa3 MOAXOIUTh K OTMETKE IIKalbl C
OJIHOH CTOpOHHI ;0) Jloias 10 MakCHMaabHOW OTMETKH IIKaabl, HEOOXOIUMO JaTh
HEOOJIBIIYI0 TEeperpy3Ky, 4ToObl yKazaTelb IOIET IO YHopa, a 3areM, IUIaBHO
YMEHbIIIas 3HAYCHUSI U3MEPSIEMON BEIIMYMHBI, BHOBh YCTAHABJIHMBAIOT, TAK)KE C OJHOU
CTOPOHBI, yKa3zaTeib IOBEPSEMOro MpUOOpa Ha KaXAY0 YHCIOBYIO OTMETKY U
3aMUCBHIBAIOT COOTBETCTBYIOIINE MTOKa3aHMs 00pa3ioBoOro nmpudopa (AoH).

8. Beruncianth abCONMIOTHBIE U MPUBEIECHHBIC MOTPEIIHOCTH U MOMPABKHU, BBIOUpas
JUIsL 3TOro Oosblliee 3HAUY€HUE JUIsl KaKJOW mapbl aOCOJIOTHBIX IOIPEHIHOCTEH,
MOJyUYEHHBIX /I JaHHOM TOYKH. BBIYMCIUTH Bapualuio MmokazaHuil. Berumcrnenue
MIPOU3BOIUTH IO (PopMysiaMm:

A=A, -Ayiy, =AIA, - 100:-A=A,-A,

Ve = (A, —A, ) A, 100,

nom
rae A-abconroTHas MOTPENIHOCTh, AN- IMOKa3zaHWe MoBepsieMoro mpubopa; Ao-

NOKa3aHus 00pa3loBOro Mpudopa; Y,,- NPUBEJIEHHAs MNOIPENIHOCTh NpHOOpa B

IpoLEeHTaX; AHOM- KOHEYHOE 3HaueHue IIKajabl (HOPMHUpYIOIIEe 3HaueHUE)

TIOBEPSEMOro Mpudopa; -A- NONPaBKa; Ye,p- BAPHALMA TIOKa3aHUM B IPOLIEHTAX.
Pe3ynbrarel HaOMIOACHUI U BBIYMCIICHUM 3anucath B Tao. 1
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Tabauua 1

Ilokazanusn

Ilogepaemo-
20 npubopa
Au, A(B)

Ilokazanusa Abconrwomnule Ilpugeoenn
00pa3zu06020 npubdopa nozpewiHocmu as
IIpu IIpu IIpu IIpu nozpeutHoc
yeenuyenuu | yMeHbuieHu | yeeauueHuu | ymeHbs mo Yyp, %
moka u moka| moka uienuu
(nanpsaosicen | (nanpsaxcen | (nanpayxcen | moka
us) Aod usa) Aon, | usa) A, A(B) | (nanps
,LA(B) A(B) Jicenus)

A, A(B)

Bapuauu
A
nokasanu
U Peap, %0

9. IIpoBepuTh HE MPEBOCXOAAT JIM TMOJYUYCHHBIC 3HAHHS TOTPENTHOCTH Tpubopa(
KaXKI0€ U3 JIBYX 3HAUCHUN B KaXKIOU MOBEPAEMOI TOUKE) MPEIENIOB JOMYCKAEMBIX IS
HEro OCHOBHBIX a0COJIFOTHBIX MOTPEITHOCTEH U Bapualluy MMOKa3aHUH.

11. CoctaBuTh OTUET MO YCTAHOBICHHOH (opMe.

Tabnuma 2

Bapuanr | IloBepsemslii Koneunoe Touku ITokazanus ITokazanns
pubop ¢ 3HauYEHUE IIKaNbl |  00pa3ioBOro | 00pasioBOro
KJIaCCOM IITKAJIBI npudopa npudopa
TO4HOCTH 1,5 (cHsiThle IpU | (CHATBIE IPU
YBEJIIMYCHUH | YMEHBIIICHHH

TOKa WJIN TOKa WIIN

HapsDKEHUs) | HAaIpsDKEHNUs )

1 2 3 4 5 6
1 Awmrmiepmerp 5| 1:2;3; 4; 0,95; 2,05; 1,16; 2,02;
5| 3,045; 4,006; 2,94; 4,01,

4,93 4,98

2 BoasT™eTrp 51 1;2;3; 4 0,95; 2,05; | 1,001; 2,008;
5| 3,045;4,006; | 2,99; 3,007;

4,93 4,2, 5,12

3 Amrmiepmerp 10| 2;5:7;8; 2,07; 4,95; 2,006:; 5,04;
10 7,01; 7,99; 7,07; 8,12,

9,98 10,001

4 BoasT™eTrp 10| 2;5;7;8; 2,07; 4,95; 1,97; 5,001;
10 7,01; 7,99; 7,09; 8,18;

9,98 10,009

5 Amriepmerp 15 3;5;9;| 2,67;5,01;09; 2,96; 4,98;
12; 15| 11,99; 15,001 | 8,89;12,01;

15,005
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6 Bonbsr™merp 15 3;5;9;| 2,67;501;9;| 2,99;5,005;
12;15| 11,99; 15,001 | 9,01;12,12;

14,96

7 Amnepmerp 20 5; 8; 10; 5,03;7,86; | 4,94, 7,993;
15;20 | 10,11; 14,93; 10,001;

20,01 14,992;

20,01

1 2 3 4 5 6
8 Bonbsr™merp 20 | 5; 8; 10; 15; 5,03; 7,86; | 5,005; 8,01;
20 | 10,11; 14,93; 10,12;

20,01 15,024;

20,013

9 Awmriepmerp 25 5;10; 15; | 4,93; 9,96; 15; 4,999;
20; 25| 20,07; 25,004 10,006;

15,106;

20,07;

25,025

10 BonbTmeTp 25 5;10; 15; | 4,93; 9,96; 15; 5,001;
20; 25 | 20,07; 25,004 10,08;

15,04;

19,96;

24,901

11 Amnepmerp 30| 10; 15; 20; 10,1; 14,98; 10,01;
22; 30 20,15; 22; 15,04;

30,047 20,02;

22,001;

29,84

12 Bonbsr™merp 30 | 10; 15; 20; 9,65; 14,86; 10,007;
22; 30 20,1; 22; 14,963;

30,07 20,04;

21,992;

29,63

13 Amnepmerp 50| 10;20; 30; | 10,17; 20,097; 9,96;
40; 50 | 30,042; 40,4, 19,904;

50,09 29,804;

38,906;

48,14

14 Bonsr™merp 50 | 10; 20; 30; 9,51; 19,71; 9,64; 20,1;
40; 50 | 30,047; 40,44; 30,04;

50,19 40,006;

49,64

15 Awmrmiepmerp 100 | 25:; 45; 50; 24,006; 45; 25,0205;
75;100 | 49,09; 74,88; 45,04;

100,001 50,32;

74,98;

100,01

16 BoasT™eTrp 51 1:2:3;4;5 1,02; 2,01; 1,11; 2,02;
3,045; 4,08; 3,33; 3,98;

4,93 5,04

17 AmMriepmerp 5| 1;2;3,4;5 0,95; 2,03; | 0,994, 2,12;
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3,045; 4,06; | 2,96, 3,95;

5,03 5,08

18 BoasT™erp 10 2;5,7,;8; 1,97; 5,05; 2,04; 5,09;
10 7,01;7,99; | 6,86; 8,05;

10,18 10,003

19 Amnepmerp 10 2;5,7,;8; 1,97; 5,05; 2,22; 4,93;
10 7,01; 7,99; 7,01; 7,91;

10,18 10,1

20 BosisTmeTp 15| 3;5;9;12; 2,97;5,04; | 2,97; 4,96;
15 8,9;11,99; | 8,89;12,1;

15,001 14,93

21 Amnepmerp 15| 3;5;9;12; | 2,67;4,91;9; 3,004;
15 11,79; 15,01 | 5,022; 8,97,

11,998;

15,013

1 2 3 4 5 6
22 BoasT™meTp 20 | 5; 8; 10; 15; 5,07; 7,9; 4,699;
20 | 10,03; 15,03; 8,005;

20,02 10,008;

14,996; 19,9

23 AwMrmiepmerp 20 | 5; 8; 10; 15; 5,03; 8,06; | 4,888; 8,00;
20 9,88; 14,93; 10,08;

20,11 15,022;

20,03

24 BoasT™meTp 25 5; 10; 15; 5;10,06; 15; | 4,99; 10,05;
20; 25| 20,07; 25,04 15,026;

19,87; 24,81

25 Amnepmerp 25 5; 10; 15; 5,02; 10,01; | 4,86, 10,03;
20; 25 15,1; 20,07; | 15,12; 20,4;

25,04 25,006

26 BoasT™meTp 30 | 10; 15; 20; 10,1; 15,08; | 9,83; 15,07,
22; 30 20,1; 22; | 20,2; 21,68;

30,045 30,1

27 Amnepmerp 30 | 10; 15; 20; 10,1; 15,08; | 10,1; 15,03;
22; 30 20,1; 22; 19,66;

30,045 | 21,79; 30,03

28 Bonbsr™meTp 50 | 10; 20; 30; 10,1; 20,11; | 10,1; 20,12;
40; 50 | 30,047; 40,44, | 29,3;30,5;

50,09 40,008;

50,099

29 Amnepmerp 50 | 10; 20; 30; 10,1; 20,11; | 9,89; 19,62;
40; 50 | 30,047; 40,44, 30,08;

50,09 | 40,12; 50,2

30 BonbeT™eTp 100 | 25; 45; 50; 24,006; 45; 25,02;
75; 100 49,09; 75; 45,51;

100,001 | 50,27; 75,2;

99,932

31 AmMriepmerp 150 | 30; 45; 50; 30,006; 45; 29,36;
90; 150 | 49,09; 89,99; 45,551;
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150,001

50,27; 75,2;
149,932
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JlaGoparopHas padora Ne9
Ioakaouenune U HacTpoiika npudopa- npeodpasoBareist nuutrepdeiicop AC4
. Ilenp  paGoThl: MO3HAKOMHUTBCA C  YCTPOHCTBOM,  TEXHUYECKUMHU
XapaKTEePUCTHKAMHU, MPUHIIUIIOM MOJIKIIOYEHHUS M HACTpOHKM mpubopa uHTepdeicoB
AC4.

1. O0mue cBeeHust

1.1 ITpu npoeKTHPOBaHUH NPOMBIIIJICHHBIX CUCTEM aBTOMAaTHU3allUU HauboblIee
pacrpocTpaHeHHe MONyYWId HWH(GOPMAIMOHHBIE CETH, OCHOBAaHHBIE Ha HHTepderice
cranmapta EIA RS485. On npenycmarpuBaer mnepeaadyy JaHHBIX C ITOMOIIBIO
«CUMMETPUYHOTO0Y (IudPepeHIINaTbHOr0) CUTHANA 110 ABYM JUHUIM (A 1 B) (pucyHox
1.1) u ucnonp30BaHHE JONOJHHUTEIbHON JMHMM JUI BbIPAaBHUBAHUS IOTEHIIMAJIOB
3a3eMJIEHUS YCTPOMCTB, 00BEAMHEHHBIX B ceTh cTanaapTa RS485. Jloruueckuii ypoBeHb
CUTHaJIa OIpeleseTcsl pa3sHOCTbIO HalpsbkeHMM Ha JuHuAX (A u B),npu stom
JIOTUYECKON €JMHUIIE COOTBETCTBYET JAMAIa30H 3HaueHUil HanpsbkeHus ot +0,2 no +5
B, a normyeckoMy HyJI0 — 1uana3oH 3HadeHuil ot munyc 0,2 1o munyc 5 B. Jlnanazon
ot munyc 0,2 no + 0,2 B cooTBeTcTBYeT 30HE HEUYBCTBUTEIBHOCTH NpueMHUKA. [Ipu
UCIOJIb30BAaHUM YKa3aHHOI'O MHTepdeiica MakCUMasabHas JUIMHA JIMHUM CBSA3U MEXIY
KpallHUMH YCTpOHCTBaMH MOXeT cocTaByATh 10 1200 m. Ilpu 3TOM B MakcuMaibHO
YAAJEHHBIX APYT OT Apyra TOYKaX CETH PEKOMEHIYETCSl YCTAHABIMBAaTh OKOHEYHbIE
COIJIACYIOLIUE PEZUCTOPHI (TEPMUHATOPBI), NO3BOJISIOIINE KOMIIEHCUPOBATh BOJIHOBOE
COIIPOTHUBIIEHUE Kalesss ¥ MUHUMU3UPOBAaTh aMIUIUTYy OTPaKEHHOI'O CUrHaJIa.

Ha pucynke 1. nmokazana TUnoBasi cxemMa IPOMBILIIEHHON CETH, IOCTPOEHHOM Ha
0aze unrepdeiica RS485.

K TxD RE.232 A _ A
- MoeTopuTEns
RxD
v G:JD B il . m . B o
NnK RS-485 b 1 npubop 32
A B A B

npuBop 1 “a s npwGop 31

Puc. 1. TunoBas cxema npomsliiuieHHON cetu RS-485

Cranmapt USB pa3paGotan kak ajbTepHaTHBa Oojiee  «MEJICHHBIMY
KOMITbIOTEPHBIM

craugapram RS-232 u LPT. JlocTymHbie B HaAcToOsIIee BpeMs YCTPOWCTBA ¢
untepdeiicom crangapra USB 2.0 mo3BosisitoT mepeaaBaTh JaHHBIE CO CKOPOCTBIO 10
480 Mo6ut/c. Untepdeiic USB, kak u RS-485, aBisieTcsi CHMMETPUYHBIM U TTO3BOJISET
nepeaaBarh JaHHble M0 ABYM npoBojgam (D+ u D-), mpu 3TOM joruyeckue ypoBHH
AQHAJIOTUYHBI ~ COOTBETCTBYIOIIMM  ypOBHsM  craHmapta  RS-485.  [lomumo
uHpopMannoHHbIX TUHUI D+ 1 D- nunTepdeiic npennonaraet HaaIuMuue JMHUN MUTaAHUS
Vee u GND g 3anuThiBaHus IMOAKIIOUEHHOTO YCTPOMCTBA (MpU YCIOBUH, YTO
noTpebseMblil UM TOK He npeBbimaeT 500 MA).

Ha puc. 2 npusenena Onok-cxema cetu uHTepdeiica USB, moctpoeHHol Mo
TOTIOJIOTUHU «3Be3fa». B kauectBe Beaymero (host) ysma, conepikamiero KOpHEBOIi
KoHIeHTpaTop (root hub), yame Bcero BoicTynaer nepcoHanbHbii KomnbioTep (I1K), a
JOTIONTHUTENbHBIME  y3namMu  siBisitorcss  USB-konnentparopsl  (USB-hub).  Taxas

TOIOJIOTUSL TOJPAa3yMEBAET TOJBKO LEHTPAIN30BAHHYIO Ilepenady
JAHHBIX M0 NMPHHLMIY BEIYIIMHA - BeOMBINA (master - slave), xoraa =2

y3en

WHQOpPMAIMOHHBIE  TOTOKHM  HMHHUIIMUPYET  TOJIBKO  BEAyIee
YCTPOMCTBO.

Puc. 2. Tomonmorus ¢pusmueckoii mmus USB

Bzaumoneiicteue omnepamuonnoit cucremel (OC) ITIK ¢
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HOJKIIOUEHHBIM K HeMy 1o uHTepdeiicy USB ycTpoiictBoM obecnieunBaeT apaiiBep,
ycranaBnuBaemblii Ha [IK. Yame Bcero apaiiBep mno3Bossger OC pacro3HaBaTh
npeodpaszoBarenbr USB «» RS-485 kak COM-mopr M HCIOJIB30BAaTh CTAHJIAPTHBIN
ACUHXPOHHBII PEeXUM Iepeadn JaHHBIX, IPUMEHSIEMbIH [Uid paboThl ¢ amnmnapaTHbIM
COM-nopTom.

O0a ykazaHHBIX MHTepdelica MOIIEPKUBAIOT ACUHXPOHHBIA PEKUM IEepeaayH.
Jannblie noceutatoTcst 6okamu (Kaapamu), (opMaT KOTOPBIX MpeJCcTaBlieH Ha puc. 3.
[Tepenaya kax0ro Kajapa HaUMHAETCA CO CTAPT-OUTA, CUTHATM3UPYIOIETO IPUEMHUKY
0 Hayaje IMepeaayu, 3a KOTOPBIM CIEAYIOT OWUTHI JAHHBIX U OUT YETHOCTH. 3aBepIIaeT
HOCBUIKY CTOI-OUT, FapaHTUPYIOLIUI May3y MEXy HOCBIIKAMH.

Crapn Cron
BT BuT
]

! |

0(1]2|3|4|5|6|7 (M4

Nor 0
0
Nar 1

BHyTpeHHe N
ewoss | [ LD LAT]]

Puc. 3. ®opmar kaapa 1aHHBIX

Jl1s1 acCHHXPOHHOI'O PEeKMMa MPUHAT Psii CTAaHAAPTHBIX ckopocTel oOMeHa: 50,
75, 110, 150, 300, 600, 1200, 2400, 4800, 9600, 19200, 38400, 57600, 115200 Gur/c.
KonuuecTBo OUT JTaHHBIX MOXKET COCTaBIATH 5, 6, 7 nnu 8 (5- u 6-OutHble (popmaTh
pacIrpocTpaHeHbl He3HaUUTeIbHO). KonnuectBo cton/OuT MoxxeT cocTaBiATs 1, 1,5 unu
2(«rmonTopa OUTa» 03HAYAET TOJNBKO JITUTEIHLHOCTH CTOTIOBOTO HHTEPBAJIA).

2. Haznauyenne

[Ipubop mnpenHazHayeH Ui B3aUMHOIO 3JIEKTPUUECKOTO IpeoOpa3oBaHUs
curnanoB unrepdeiicoe USB u RS-485 ¢ obecneyeHneM ranbBaHUYECKON H30JSIUU
BXOJIOB MEK]Ty COOOI.

[Tpubop aBTOMaTHUYECKH OIpeleNseT HalpaBiIeHUE Mepefayd JaHHBIX, 4YTO
MO3BOJISIET HMCKIIOYUTh HEOOXOAMMOCTH B JIOTIOJIHUTEILHOM YIIPAaBIECHHUH OOMEHOM
JAHHBIMM M 3HAUUTEJIbHO CHU3UTh BPEMEHHBIE MHTEpBaJbl (TalM-ayTbl) MEXIy
KaJpaMH JaHHBIX.

[TpuGop mo3BoJsAET MOJAKIIOUATh K MPOMBIILIEHHON ceTu RS-485 nepcoHanbHbIi
KoMmnbtoTep, uMmeromuii USB-nopt, npu 3TOM nuTaHue npudopa OCYLIECTBISIETCS OT
mHbl USB.

2.4 llpu noxaxmouenuu npudopa k [IK B mocienneM nosiBiasieTcs: BUPTYalbHBIN
COM-nopt, uTO TO3BOJNsSIET ©O€3 JOMOJHUTEIbHOM aJalTalud HCIOJIb30BATh
uHpopmannonuslie cucreMmbl (SCADA, koHpuUryparopsl), padoTaromue ¢ annapaTHbIM
COM-nopTom.

Mayaa

3. TexHn4ecKkne XapaKTepHuCTHKH
3.1 OcHOBHBIE TEXHHUUECKHUE XapaKTEPUCTUKH NPUOOpa NMpuBeAeHbI B Ta0M. 1.
Tabnuua 1.
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HavmeHoBaHue

3HayYeHue

Mutanue

MNocTosHHOE HanpaxeHne (Ha wuHe USB)

4,75..5258

MoTpednaemas MOWHOCTE

He Bonee 0,5 BA

ﬂ,GI’IyCTMMGE HANpAXEeHWEe ranbBAHWHECKON W30NALMK BXOOOB

He meHee 1500 B

HUuTepdeinc USB

Crangapt wHtepdeica

USB2.0

,ﬂ,J'IMHE TNUHWUW CBR3KM C BHELHWM YCTDDHBTBDM

He Bonee 3 m

CxopocTs 0OMEHA OaHHLIMK

no 115200 But/c

Mecnoneayemele NMHKK NepPenayn AaHHbIX D+, D-
WHTepdeiic RS-485

Crangapt wHtepdenca TIA/EIA-485

OnvHa NMHKMK CEAZW C BHELUHWM YCTPORCTEOM He Bonee 1200 m

Konw4ecTeo npuBopoe B CETH He Bonee 32

Menone3yemele NTMHUK NEpeaayn Oa3HHEX A(D+).B(D-)

Kopnyc

aBapwTHEIE pasMeps 36x83x57 mm

CTeneHs 3aWmTh IP20

Kpennexnwe Ha DIN-peiky
| Macca 65 r

[Tpubop npeaHa3HAuSH IS IKCIUTYaTAIlMH B CIICIYIONINX YCIOBHSIX:

— 3aKpBIThIE B3PbIBOOE30IACHBIE TOMEIIEHHUSI 0€3 arpecCUBHBIX MAPOB U ra30B;

— TeMIiepaTrypa OKpyXKarouero Bo3ayxa ot Munyc 20 no +75 °C;

— OTHOCHTEINbHAsl BIXHOCTh Bo3Ayxa (mpu Temmepatype 25 °C u HIKE) He
6omnee 80 %;

— armocdepHoe nasiaenue ot 84 mo 106,7 xlla;

— mecTto pacniosioxenus A0 1000 m Hax ypoBHEM MOps.

4. YcTpoiicTBO M IPMHIMI eificTBUS

4.1 TIlpubop mpencraBiasier co0Oil yCTPOHCTBO, NpeTHA3HAYCHHOE JUIS
JIByHAIpaBjIeHHOro oOMeHa naHHbiMH Mexay wuHTepdeiicamu USB u RS%485 ¢
aBTOMATHUYECKUM ONpECICHUEM HallpaBJICHUs IepelauH.

Buemnuii Bux npubopa npuBeeH Ha puc.4.

[Tpubop umeer cienyrouuii cocran

1- nuacTUKOBBIM  KopIyc, TNpeAHa3HAUYE€HHBIM  JaJs
kpemieHust Ha DIN-peiiky, B KOTOpbIii moMereH npudop;

2— pazpeM 2, TpenHa3HAuYCHHBIH I TMOIKIIOYEHUS K
npubopy ycTpoiictBa ¢ unrepdeiicom USB;

3— BHUHTOBOW pa3beM 3, CIyXKaIlui I MOJKIIOUEHUS K
npubopy ycTpoiicTBa ¢ unrepdeiicom RS-485;

4— cBeroguon 4, TmpenHAa3HAUEHHBIM I WHAMKAIUH
COCTOSIHUS TPUOOPA;

5—  DIP-nepexmtouarens 5, HEOOXOAUMBIA A
MOJKJIIOUEHUSI ~ BCTPOCHHBIX  OKOHEYHBIX  COTJIACYIOLIUX
PE3UCTOPOB.

Puc. 4. Buemnuii Bua npubopa AC4

OyHKIMOHANbHAsA cXeMa IMpubopa MpHBeleHa Ha puc. 5.
[Tpubop cocTouT U3 creAyomux GyHKIHOHAIBHBIX OJIOKOB:

— npaiieepa  USB,  mpennHasHadeHHoro  Juis
peoOpa3oBaHus IEKTPUICCKUX CHTHAIOB MHTepdeiica USB B
curHansl TTJI-noruku u o6patHo;

— npaiiBepa RS-485, HeoOxoaumoro s mpeoOpa3zoBaHus
ANIEKTPUUYECKUX cUrHalioB UHTepdeiica RS-485 B curnansr TTJI-
JIOTUKU U 00paTHO, a TakKe /Ul BbIOOpa HAIpaBlIEHUs Mepe1auu
JTAHHBIX, TIOCKOJIBKY JBYXITPOBOIHBIN HHTEpdeiic RS-485 B onuH
MOMEHT BPEMEHH MOXKET JTM00 nepeaBaTh, TM00 MPUHUMATh 1aHHBIE;
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— Osioka ympaBieHHUs, MPEIHA3HAYEHHOTO Ui ONpEeIeNeHHs] HalpaBICHUs
nepesavyy makera JJaHHBIX U COOTBETCTBYIOILIETO MepekitoueHus apaiisepa RS%485 na
IpUEM WU Nepeady, a TakKe QUIBTPALUH SJICKTPUIECKUX CUTHAJIOB;

— Q7S TaJbBaHMYECKON HM30JSIMU OJIOKOB IpeJHAa3Ha4yeH TpaHChHOpMAaTOpPHBII
npeoOpazoBarens T1;

— JUIsl MIATAHUS TaJbBAaHUYECKH M30JMPOBAHHBIX YacTel mpubopa mpenHazHaueH
DC/DC npeobpa3oBarenb;

—  nus BpIOOpa HOMMHAJa OKOHEYHOIO CoIviacyromiero pesucropa Rcep
npenHazHaueHsl DIP-nepexmtouarens S1 u pesuctopsl R1 u R2.

r------‘---------------------'I

I |
I > DC IIIIIIIHIIIIIE I
I I-Illlll-'; 5 I
| v 3 |
Ve =4 4—7—*—'» A
Dx+ «—¥ [ipaiieep | HApaiisep sig!
Dx- r— USB ynpaBneHns Rs-485 | ri[] r2[] !
GND == B

- Em EE o EE EE EE EE EE EE EE EE O EE O EE EE Em EE e Em Em me mm s s mm o

Puc. 5. ®ynkunonanbHas cxema rpudopa AC4.
6. MonTa:xx npudopa Ha o0beKTe
[MoaxroueHue nmpubopa ciaenyeT BBIMOJHATh COTJIACHO CXeMe, MPUBEICHHONW Ha
puc. 6.

USB A USB B Rs-485| P A
Vee |1 1] v B |3 —
cC CcC
_____ R —
D- |2 2| b- L Je-— [ OOCE == nowoon 32
R ) 7 e R o S0 s [N ) S (]
GND | 4 4] GND npuGop 1 npwiop 31
nK Aca 1

Puc. 6. Cxema noaxrouenus npudopa AC4

YcranoButh npubop B mkady 3iaexTpoodopynoBanus Ha DIN-peliky mupuHOn
35 MM B COOTBETCTBHH C €ro radapuTHsIMU pazmepamu (puc. 7). Koncrpykuus mkaga
JOJDKHA oOecreyuBaTh 3alIMTy NpUOOpa OT NOMAAaHUs B HEro BIATH, TIPA3H U
MOCTOPOHHUX MPEIMETOB.

[TonxrounTs Kabenb nHTepdeiica RS-485 mo qByxnpoBoJHOM cxeme, coOuoaas
noJIIpHOCTh. MOHTax Kabesns MpPOU3BOJIUTH IMPU OTKIOYEHHOM HaNpsSKEHUU MUTAHUS
BceX ycTpoiicT cetu RS-485.

Ecnn npotskeHHOCTh JUHUM cBsizu uHTepdeiica RS-485 nocraTtouHo Benuka
(6onmee 100 M), TO peKOMEHAyeTCs HCIONb30BaTh BBICOKOKAYECTBEHHBIE KabenH,
HanpuMep kabeinpb

«Paired Low Capacitance Computer Cable for EIA RS-485 Applications»
npou3BojicTBa Kommanuu Belden.

[Monkmounts kK mpubopy kadens USB, nmocraBnseMblii B KOMILIEKTE.

[Tepen moakmrouenuem mpubdopa k 1K Ha mocnegHeM HEOOXOIWMO YCTaHOBUTH
IpaiiBsep.

Jns olecnieyeHuss HaJeKHOCTH BHHTOBBIX COEIMHEHUH PEKOMEHJyeTcs
UCIIOJIb30BaTh MHOTOXKMJIbHBIE MeJIHbIe Kabenu ceueHreM He Oosee 0,75 MM2, KOHIIbI
KOTOPBIX MEpe]] MOAKIIOUEHUEM CIIEyeT THIATeNbHO 3a4YUCTUTD, OOTYIUTh WIH 00KaTh
B HAKOHEYHUKH.
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IIpoknanky HU3KOBOJIBTHBIX CHUTHAJIBHBIX LIENIEH PEKOMEHAYETCS BBINOJIHATH
BIAJIA OT MOIIHBIX HMCTOYHUKOB JJICKTPOMArHUTHBIX u3iaydeHuil. [lpu sTomM nnmHa
JIMHUH TOJDKHA OBITH 10 BO3MOKHOCTH MUHUMAJIBHOM.

J171s1 OBBIILIEHUS TOMEXO03aLIUIIIEHHOCTH PEKOMEHIYETCSI IPU MOJKIIFOUEHUH
CUTHAJIBHBIX IIeTICH UCIOIL30BaTh DKPAHUPOBAHHBIE KaOeIn

usB

Qusse=»rs-485)

AC4 —
58 0sea 1]

20 _Ir. w20 E - @IEE]D

AC4

93

RS-485

00O

A LB

57 36
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IIpakTnueckas padora Nel0

Tema: «IIpoexTHpoBaHHE W3MEPUTEIBHBIX KAHAJIOB aBTOMATH3UPOBAHHBIX
CHCTEM

Llens: mpoBecTH BHIOOp JaTyMKa JJISl MU3MEPEHHS TEMIEpaTyphl 1O 3aJaHHBIM
YCIIOBUSAM

. MarepuanbpHOE U TOKYMEHTaJIbHOE 0OecriedeHue

1.1. 3ananue.

1.2. MeToandeckre peKOMEHJAINH T10 BBIMOJHEHUIO MIPAKTUYECKUX PadboT

II. [TopsA0K BBIMOTHEHUS PAOOTHI:

2.1. I3yuuTs 3aganue

2.2. V3yuuth oOLIME TEOPETUYECKUE CBEICHHS M TOJOXKEHUS MPAKTHUECKOTO
3aJlaHusl.

2.3. O3HaKOMUTBHCS C TPUMEPOM BBITIOJTHEHUS

2.4. ITpuCTYynUTh K BBIMOJHEHUIO 3aJaHUs

2.5. OgopmuTth paboTy B COOTBETCTBUU C METOJAMYECKUMU PEKOMEHIAIIUSIMU

2.6. Iloka3aTb pe3ysbTaThl IPENOJaBATEIIO

II1. O6mHe TeopeTHIeCKue CBEICHUS

[Tonq cOoOpoM JIaHHBIX IMOHUMAKOT TIPOLECC H3MEPEHHS — MpPeoOpa3oBaHUs
(¢u3MYEeCKON BEIMYMHBI B JaHHBIE, C KOTOPBIMH MOET paboTaTh KOMIIBIOTED.
W3mepenne HaumHaeTcs ¢ MnpeoOpa3oBaHus (PU3HUECKOW BEIUYMHBI B AJICKTPHUCCKHUI
curHai. M3mepurenbHbie Tpeodpa3oBarear GOPMUPYIOT IIEKTPHUSCKUE CUTHAIBI TIPU
M3MEpPEHUH TaKHX BEIHYWH, KaK TeMIepaTypa, CUiia, 3ByK, CBET U T.II.

VYcrpolicTBo BBOJA

3a3eMIICHHBIMU U «ILIABAIOIIUMHY UCTOYHUKAMU CHTHAJIA.

3a3eMJICHHBIN MCTOYHUK — 3TO MCTOYHUK, BBIXOJIHOE HANPSHKEHHE KOTOPOTO
CHHUMAETCS OTHOCHTEIIPHO 3a3eMJICHUS CHCTEMbI, HAIpPUMEpP, OTHOCHTEIBHO OOIIei
[IMHBI ¢ HYJICBBIM IMOTCHITMAIIOM WJIH IIWHBI 3a3eMJIeHUs 31aHus. [10700HbI HCTOYHUK
UMeeT O0IIYIO «3EMITI0» C U3MEPUTENbHBIM NpubopoM. Hanbosee pacpocTpaHeHHBIMH
3a3eMJICHHBIMH HCTOYHHUKAMH CHUTHAJIOB SIBJISIIOTCS YCTPOMCTBA, KOTOpBIE uepe3
HAaCTEHHYIO PO3€TKY MHUTAHMUS TOJKIIOYAIOTCS K 3a3€MJICHUIO 3JaHMs, HalpuMmep,
Te€HEePaTOPhl CUTHAJIOB M HICTOYHUKH ITUTAHHUS.

V mnnaBaroiiero MCTOYHUKA CUTHAla BBIXOJAHOE HAIpPSKEHUE HE CBSA3aHO C
oOmieil  wmemplo  3a3emiieHus.  PacnpocTpaHeHHBIMH — NpUMEpPaMU  IUIABAIOIIUX
HUCTOYHUKAMU SBIISIOTCS TajdbBaHUYECKHE DJIEMEHTHI, TEPMOMNaphl, TpaHCHOPMATOPHI U
W30JIUPYIOIINE YCUITUTEIH.

[loqg  KOHIWLIMOHUPOBAaHUEM  CHUTHAJIOB  CIEAyeT MOHUMAaTh  MPOLECC
MpeABAPUTEIILHON OOpabOTKH CUTHAJIOB C IENBI0 YIYUIICHUS TOYHOCTU H3MEPEHUH,
KauecTBa M30JSIUH 1eneid (pa3Bsa3Kku), GUIbTpalluu U T.1.

B cootBerctBru ¢ poccuiickumu ctangaptamu (IOCT 9895-78, T'TC 14835-76)
B KadecTBe HOCHUTeNs HH(OpMAIMM B CHCTEMax aBTOMAaTH3aIlMU HCIIOJIb3YIOTCS
CUTHAJIBI TOCTOSTHHOTO U MIEPEMEHHOT0 TOKA:

1) ypoBau mocrosiHHOro Toka: 0+5 MA; 0+20 MA; 420 MA; -0,5+0+5MA; -
20+0+20 MA; -100+0+100 MA;

2) ypoBHM noctosiHHOrO HamnpsbkeHus: 010 mB; 0+20 mB; 050 mB; 0100 MB;
0+1 B; 0+5 B; 0+10 B; -100+-0+200 mB; -1+-0+1 B; -5+0+5 B; 1+5 B; -10+0+10 B;

3) ypoBHU HanpsibkeHus: nepemeHHoro toka: 0+1 B; 0+2 B na vacrorax 50 muinmu
400 I'mm;

4) vacrotHble curHanbl: 2+4 kl'm; 4+8 kl'1. AMmIUTyAa CUTHaIOB IPH 3TOM
MOXET HaxoauThes B mpeaenax 60+160 mB; 160+600 mB; 0,6+2,4 B; 2,4+12 B.
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YroObl M3MEPATh CHTHAJIBI C JATYMKOB, HEOOXOAMMO IpeoOpa3oBaTh HX B
dbopMy, KOTOPYHO  MOXKET  BOCIHPUHATH  YCTPOHCTBO  aHAJIOTO-IIHU(POBOTO
npeoOpasoBanusi. Hampumep, y OOJBIIMHCTBA TEPMOINAp BBIXOAHOE HANPSKCHHE
OYEHb MaJI0 U cou3MepuMo ¢ IrymoM. ClieoBaTenbHO, nepesl OUUpPOBKOM Takoro
CHTHQJIa €r0 HEOOXOAMMO YCHIUTH. JlJisi yBEIMUYEHHs] OTHOIICHUS CHUTHAJ/TIOMeXa
YCUJICHHE JOJKHO IPOU3BOAUTHCS KaK MOXHO OJIMDKE K MCTOYHMKY curHaia. Ilpum
3TOM HAWBBICIHIAs TOYHOCTH M3MEPEHHH MOXET OBITh JTOCTUTHYTA, €CJIHM JHWANa3oH
W3MEHEHMsI YCUJIEHHOIO HAaNpsDKEHUS COOTBETCTBYET MAaKCHUMAaJbHOMY [HUAla3oHy
BXOAHBIX Hanpspkenuit AL

Ycunenue spisercs ogHol ux GopM KoHaunmonupoBanus. K apyrum tunoBsiM
Pa3HOBUIHOCTSM KOHJHMIIMOHUPOBAHUS OTHOCATCS JIMHEapU3alysi, BO30YXKIEHHE
JaTyuKa, pa3BsizKa.

MHorue JaTyvKd, TakMe Kak ~TepMomapbl, oO0JagaroT  HEIMHEHHOU
3aBHCUMOCTBIO BBIXOJHOTO CUTHaja OT u3MepseMod BennuuHbl. HenuHeiHOCTH
MO>KHO yCTpPaHMTh (JIMHEApU30BaTh) KaK MPOrpaMMHO, TaK M amlapaTHO, IPUMEHSIS,
HanpuMmep, clelnualbHble MOJYIM cOOopa JOaHHbIX i TepMmomap. TalGmuubl s
nuHeapusauuu 3aHeceHsl B DIIII3Y MukpokoHTposuiepa, BXOIAIIETO B COCTaB 3TUX
MOAYyJIEH.

Jnst pa®oThl AaTYMKOB HEOOXOIMMO BO30YkIeHue (nmutanue). Hampumep, mmns
MHAYKTUBHBIX  JIaTYMKOB  JIMHEHHBIX IepeMelleHui  TpeOyeTcss muTarouiee
HaNpsDKEHUE CUHYCOMIaIbHON (DOPMBI M BBICOKOW 4acTOThI (€AMHULIBI KMJIOTEPIT), AJIs
TEH30/1aTYNKOB TpeOyeTcsl MUTaroLIee HapsKeHUEe IOCTOSHHOIO TOKA U T. 1.

Jlns obOecniedyeHuss HaIEKHOCTU MPUMEHSETCS U30JALUs (pa3BA3Ka) BBIXOJHBIX
Henel JgaTyuka oOT KOMIblOTepa. VICTOYHMK CHrHajJa Helb3s IOJKI0YaTh
HETIOCPEJICTBEHHO K YCTPOHCTBY cOOpa IaHHBIX, €CIH KOHTPOJIHPYEMBI CHTHAI
COZIEpKUT OONbILINE BHIOPOCHI HANPSIKEHUS, KOTOPble MOTYT BBIBECTH M3 CTpOs
KOMIIBIOTEP WJIM OIACHBI JUIsl ONIEpaTopa.

VII. 3aganue.

BoiOpate pmartuuk A8 U3MEpPEHMs] TeMIeparypbl  (TEPMOCOINPOTHUBIICHUE)

i i 50-100°C i
MHOTO30HHOMN TI€YH, U3MEHSIONIEHCS B Ipeenax , TOYHOCTH M3MEPEHHIA

He HiKe T ZOC, BBIXOJHOW CUTHAJ JIOJDKEH ObITh YHU(DUIIMPOBaH (TOK B JUamna3oHe 4-
20 MA).
Pemenne
1. OnpenensieM aOCOMIOTHYIO TOMYCTUMYIO TIOTPEUTHOCTh U3MEPEHHS:

abe __ _
At - Tmax Tmin (1)’
T T

odon
rac max  pp min _— 310 BerHI/Iﬁ U HIWKHUNA peAcIbl JO0IMyCKa HU3MEPEHUA
COOTBETCTBECHHO.

don

AL =42 — (=2) =4 °C
2. OmpenensieM Tuana3oH TEMIIEpaTypbl U3MEPEHUS
Dt = tmax - tmin 2),
t

t . . .
rje max y min — 370 BEpXHUI U HIKHUH MpeJiesibl U3MEPEHUS COOTBETCTBEHHO.
D, =100 — 50 =50°C
3. OnpenensieM OTHOCUTENBHYIO TOUHOCTh U3MEPEHUS TEMIIEPATYPhI

abc
= Al 1009
D

r

yms3
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4
8, = —-100% = 8%
50
4. PykoBOACTBYSICh pPEKOMEHIAIUSIMHU, NpUHUMaeM KodpduiueHt  oOluiei

« £=06

MOrPeIIHOCTH  cucTeMbl  «aaTyuk-Allll», npuxongmmiics Ha JgaTyu
Koadduuuent mnorpemnoctu wusmepenus, npuxoxsumiica Ha ALll, npuaumaem

M '0:0’5.

PaBHBI
5. Ilo ycnoBusiM 3KCIUTyaTallMyd BBIOMPAEM THIl YyBCTBUTEIBHOTO JIEMEHTA —
TEPMOCOIPOTUBIICHHE.
6. OmnpezensieM OTHOCUTEIIBHYIO TOYHOCTD JJaTYHKA

don __ .
oam ~ 5ym3 X (4)’
5% —8.0,6= 4,8%

7. Beibupaem tepmoconpotusicane TC-0295 (ycnoaoe o6o3nauenne HCX
TC-53M) knacca gomycka B. DTo MeanbIl mpeoOpa3oBaTellb C AMANa30HOM U3MEPECHHS

—90...4+200°C | pasépoc  orHOcHTENBHO  HOMHMHATA +(0,3+0,005[t])

OcranbHble TEXHUYECKUE XapaKTePUCTUKH MPUBEICHBI B Tabue 1.
TepmomnpeodpazoBarenu conpotuBieHus (TC, TepMOMETpPBI CONPOTUBIICHUS)
MpeAHa3HAYEHbl IS KOHTPOJS W M3MEPEHUsT TEeMIIepaTypbl JKUIKHUX, TBEPIBIX,
ra3o00pa3HbIX U CHIMYYHX, HEArpeCCUBHBIX K MaTepHally Kopiyca mpeoopa3oBares.
TC woryr ObITh HCHOJNB30BaHBI B  TEIUIODHEPTeTHKE, XUMHUYECCKOM,
METATYPrUuecKoil U APYTUX OTpacisX MPOMBIIIJICHHOCTH, a TakXke Ha OO0BbeKTax
ATOMHBIX AJIEKTPOCTAHIIUM.
3awjumnas mpyika

S
L s | Luas
Puc. 1 TepmomnpeoOpazoBarens TC-0295 (oOrmuit Bux)
Tabmumna 1
TexHUYeCKue XapaKTepUCTUKN TepMonpeodpasosatens TC-0295
XapaKkTepuCTUKU 3Ha4yeHus

Jlnana3zoH U3MepsieMbIX TEMITEPATYp 110
I'OCT P 8.625-2006, °C:
- TC (mennsiit YJ) ot -180 10 +200
- TC (mnatunoBsIii YD) ot -196 no +600
Matepuan kineMMHo# rosioBku TC0295 MIOJIMMEPHBIN MaTepHUall
Martepuan 3amurtHoro gexyia TC-0295 12X18HI10T

DIEKTPUUECKOE COMTPOTUBICHHUE U3OISIHH
npu Temmneparype ot +15 10 +35 °C u
OTHOCHUTEIBLHON BIaXKHOCTH He 0oitee 80 %,
MOwm, HE MeHee

100

W3mepuTenbHbIi TOK, MA:

- HOMUHAJIbHBIA U3MepUTeNbHbIN TOK 11t TC
C HOMUHAIBHBIM cornpotuBieHueM (RO) 50 u 1
100 Om

- HOMUHQJIbHBIN U3MepuTenbHbli TOK s TC
C HOMHHAJIBHBIM conpotuBierneM (R0O) 500 0,2
Om
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CreneHb 3alIUThl OT BO3AECHCTBUSA BOIBI U |P54
meut [OCT 14254-96

Crioco6 KOHTaKTa ¢ U3MepseMON CpeIoin MOrpy’kaemMbie
Knumarnueckre Bo3aeriCTBUS IIpU rpynna ucnosnenus J3 (ot -
AKCIUTyaTaluu 50 no +50 °C)

YcroiiuuBocts Tepmornpeodpaszosarens TC-
0295 k MexaHUYECKUM BO3ACHCTBUSIM MPU

SKCILTyaTaluu:

- TC-0295, TC-0295Ex, TC-0295A rpynisl ucnojgnenus V3, V5
- TC-0295B TPYIIBI I/ICHOJéHZeHI/IH F2,F3n
Cpennuii Cpok Ciry>kObl, JIeT 6
MesxnioBepounslii uarepsan TC-0295, ner 2

Cpennsis HapaOOTKa Ha OTKa3, 4 15000

OmnpenensieM MakCUMaJIbHBIM pa3opoc TemrepaTypsl AJis 100°C
+(0,3+ 0,005 - 100) = +0,8°C
A" =+0,8— (-0,8) =1,6°C

8. OTHOCHTGHBH&H TOYHOCTH JaTYHKa

ger = Bl 0004

oam ncn
Ddam (5) ’

Sren = 2% :100% = 0,8%

9. Beibupaem npeobpazosatens CITPYT-T-02.

YHuBepcalbHbI n3MepuTenb-peoopazosarens CIIPYT npennaznadeHun yist
HENPEpPBIBHOTO  NpeoOpa3oBaHUs  CHTHAlIA  OT  JaTuydka  TeMIepaTypel B
YHU(QUIIMPOBAHHBINA aHANOTOBBIN curHai Toka 4-20 MA.

B KauecTBe JlaTYuKa TEeMIIepaTypbl MOXET MIPUMEHATHCS
TEpPMOIIpe0Opa3oBaTeilb COMPOTUBICHUS, KaK C MEIHBIM, TaK U C IJIATUHOBBIM HJIU
HUKEJIEBbIM YYBCTBUTEIbHBIM 3JIEMEHTOM.

- -

M20x1 5

14 36 32 25

Puc. 2 U3meputens-npeodpazoBatens CIIPYT (oOmmii Bum)

Texuuueckas XapaKTCPHUCTHUKA npe06paSOBaTeJ1;1

0
TouHoCTh IpeoOpazoBaHus +0,25%
CreneHnp 3al1UTHI IP65
Hampspkenne nutanus (12-36) B
Harpy3ouHnast cnocoOHOCTh <300 oy (mpu Un=12B)
Brixoma 4-20 MA <1500 OMm (mpu

Un=36B)

[ToTpebsiemast MOIIHOCTD <06 BA

<012

Macca, kr
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10. ITorpenrHoCTh JaTYMKa
S =S+ i 6
o, =+/0,8%+0,5° =0,94%

oam
11. HpI/I 3TOM aOCOIIOTHAS IOrp€IIHOCTb CHUCTEMBI H3MCPECHUA CHUCTEMBI
((I[aT‘-II/IK-HpeO6pa3OBaTeJIB>> COCTaBUT

AV = S Dy
am 100 am (7)’
AY, e = % +200=1,88°C < Aty =4°C

12. Onpenensem nuny paspsannoi cetku AL (pa3psaHOCTS):
[Tpunumaem Gnmkaiiniee 6onbliee 3HaYCHUE, T.€. 8.
13. Onpenensiem BeIMUUHY MIIAJIIIETO pa3psiia

2 nen
AYAHH = ﬁ P AY()am (9)
AY =2 05-188=108°C

J3

14. OnpenenseM cpeHEKBAAPATUUECKOE 3HAUCHHE MMOTPEITHOCTH JaTurKa

AV,
adam = 3
(10),
188 _p626°C
3

15. Onpenensem cpeqHekBaapaTuyeckoe 3Hauenue norpemrocta AL

AY

Ty (1)

108 =0,312

O =

16. OnpenenseM cpeIHEKBaIPaTUUECKOE 3HAUEHNE TOTPEIIHOCTH Ha BXOE

| _2 2
O-Kx = Gz)am + O-ALIH (12)

2 2
o, =+0,6267 +0,3122 =0,699
Be10op 3amanus 1 opopmiieHre paboTh
UmncnoBble 3HaUEHUS] MCXOJHBIX JaHHBIX BBIOMPAIOTCS W3 TAaOMUIBI 3: HOMEp
BapHaHTa COOTBETCTBYET MOPSAAKOBOMY HOMEPY CTYJIEHTA 110 KypHAIY.
HcxomgHpie maHHbIe

Ne Bap Jnamazon TouHOCTH Tun patunka
TEMIEpPaTyp, °C HU3MEepeHus, °C
1 50-100 +1 TepmoconpoTuBieHNE
2 100-500 +3 Tepmornapa
3 700-1200 t5 Tepmornapa
4 200-800 +3 Tepmornapa
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5 400-1200 +5 Tepmonapa
6 50-150 +7 TepMoCOpOTHBIICHHE
7 100-600 +4 Tepmomnapa
8 700-1100 +10 Tepmomnapa
9 300-800 +4 TepmoconpoTuBIICHHE
10 400-1200 +7 Tepmonapa
11 50-100 +5 TepmoconpoTHuBIICHHE
12 100-500 110 TepmoconpoTHUBIICHHE
13 700-1100 +7 Tepmomnapa
14 200-800 +5 TepmoconpoTuBIICHHE
15 400-1000 +4 Tepmonapa
16 50-200 +2 TepmoconpoTuBIICHHE
17 200-400 +3 Tepmonapa
18 100-400 +5 TepmoconpoTHUBIICHHE
19 300-1000 +2 Tepmomnapa
20 500-1100 +7 Tepmonapa
21 800-1200 10 Tepmomnapa
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JlaGoparopnas padora Nell
Tema: MOHTa:K M YCTAHOBKA MOIJIABKOBBIX JaTYMKOB YPOBHA
Heab: U3yuyeHusi 1aTYNKOB YPOBHA MX MOHTAK M YCTAHOBKA.

[TonnaBkOBbIC JATYMKH YPOBHSI — OJHH U3 CAMBIX HEJOPOTMX M, BMECTE C TEM, HaJIEXKHBIX
YCTPOMCTB 1Sl U3MepeHust ypoBHs xujkocteil. [TommaBkoBsie JaTyuku ypoBHst OBEH I1/Y moryt
HCIIOJIb30BAaThCS JJIi KOHTPOJII YPOBHS CaMbIX pa3HbIX MPOAYKTOB, HAIpUMEpP CTOYHBIX BOJ,
XUMHUYECKH arpeCCUBHBIX KUAKOCTEH WJIM MUUIEBBIX MPOAYKTOB. llomiiaBKoOBbIE NaTYUMKH YPOBHS
YCTOWYUBHI K MEHE U MY3bIPbKaM B JKUJIKOCTU U MOTYT pabOTaTh C BA3KUMH >KUJIKOCTSIMH.

Harunkn ypoBus OBEH IIAY npumeHstorcs s HM3MEpPEHHUS KakK TEKYIIEro, TaK U
IIpeeabHOro (MaKCUMMaIbHOI'O MJIM MUHUMAJIBHOIO) YPOBHSI JKUIKOCTH.

[Ipumep ob6macTu mNpUMEHEHHS TOIUIABKOBBIX JTaTYUKOB — KOHTPOJb YPOBHS JKUIKOCTH B
TPAaHCHOPTHBIX cpeacTBax. lIpexe Bcero, 3To 3a7add MO KOHTPOIIO OObeMa TOIIMBA B TSHKEION
TEXHHUKE: TPY30BHKAX, HKCKaBaTOpax, TEIJIOBO3ax. 3/1eCh NAaTUMKH YPOBHS pabOTalOT B YCIOBUSX
CWJIBHON BUOpAallMd W BOJHEHUS HA TOBEPXHOCTH JKHUIKOCTH. [[sl yCTpaHEHUWs BIUSHUS DTHX
(aKkTOpOB MOIIABKOBBIN JTaTYMK MOMEIIAIOT B CIIEUUATIbHYIO JeMI(pEpHYI0 TpyOy, IHaMeTPOM 4yTh
Oosbliie, YeM AUaMeTp MOIUIaBKa.

Koncrpykuust matrunkoB OBEH IIJIY ouenp mnpocrta. JlaTymk MMeeT IMOILJIABOK,
MepeABUTAIOLIUICS 110 BEPTUKAIBHOMY IITOKE. BHYTpH momniaBka HaXOIUTCS MOCTOSIHHBIN MarHuT, a
B IITOKE, NPEACTABISIONIEM COOOH MOy TPYyOKYy, HAXOIUTCS TEPKOH. | epKOHOBBI KOHTaKT
cpabaTbIBaeT Ipu MPUOIMHKEHUHU MAarHUTA.

Ecnu ycraHoBka jgaTumka CBEpXY €MKOCTH HEBO3MOXHA, TO IOIUIABKOBBIA JaTUMK YpPOBHS
MOXHO BMOHTHPOBAaTh B CTEHKY €MKOCTU. B 3TOM ciyyae MOIUIABOK C MAarHUTOM KpENUTCS Ha
[IapHHUPE, @ TEPKOHOBBIN BBIKIIOYATENb B KOPITyCE AaTyhKa. TakuWe NaT4MKd CpadaThIBalOT, KOT/AA
KUJKOCTh JOCTUTAET MOIUIABKA U IPEIHAa3HAUYEHBI JUIsl CUTHAJIU3ALMY IPEAEIbHOTO YPOBHSI.

Harankn OBEH IIY wmoryr pabortare mpu Temmeparypax mo 105 °C B XuMudecku
arpecCcHUBHBIX cpenax. Matepuan — HeprkaBeroraromias ctanb (12X18H10T).

CnenyeT NOMHUTbH, YTO JATYMKU YPOBHS INOIUIABKOBOI'O THIIA HE MOAXOMAT JUISl M3MEPEHUS
JIMIIKUX M 3aChIXAIOMINX KUJKOCTEH, )KUJKOCTEH ¢ MEXaHUYECKUMH BKIIFOUEHHSIMH, a TAKKE B CIy4yae
3aMep3aHus KUAKOCTH.

YPOBEHL 3

=
(373
=
[
|
=
=
pu: o4
o
x
=
(ne
e

YPOBEHD 1
[HW3}

K WCMONHNTENEHBIM
MEXaHUuIMam

BosmoxHO aBa BapuaHTa kpervieHus: ropuzonTansHoe (I11Y-1.1) u Beptukansuoe (ITAY-2.1,
Iay-3.1).

BepTukanbHOE KpelieHHE MO3BOJISIET OTCIIEKUBATh KaK MPOMEXKYTOUYHBIE, TaK U IMPEAEIbHbIE
(mepenosHEeHUE, HEOJIUB) YPOBHU, TOPU3OHTAIBHOE — TOJIBKO MPOMEKYTOUHbIE YPOBHH.

Haruuk I1JIY-3.1, umeronmii mapooOpa3Hblii MOMIABOK, MOXKET paboTarh ¢ Ooyiee BA3KHUMHU
KHUJKOCTSIMHU.
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KOHTaKT
3AMKHYT
———

_/._
KOHTaKT o
Pa30MEHYT

[ToBpilIEHNE YPOBHS KUIKOCTH B pe3epByape MPHUBOJAUT K MEPEMEIIECHHUIO MOIUIaBKa BBEPX U

3aMBIKAHUIO KOHTAKTa JaTYUKa YPOBH:.

YPOBEHb 1

QLA

R —

K WCTIONHUTENbHEIM
MEXIHHIMEM

Ecnu pesepByap MMeeT KOHCTPYKIIMIO, NMOKAa3aHHYIO Ha PHCYHKE, TO BO3MOXEH BapUaHT
BEPTUKAIBHOIO KperuleHusa Tpex garuukoB IIAY-2.1 wmm IIJIY-3.1 c¢ orcinexuBanuem

MIPOMEXKYTOUHOTO YPOBHSI.
JlaTunky MOAKIIIOYAOTCS K CUTHanIu3aTopy ypoBHs, HanpuMep OBEH CAY-M6.
w

[TornyiaBKOBBIN AATYMK YPOBHS ropu3oHTaNbHOrO Kperuienus [1Y-1.1.
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ITonnaBKoBBIN TaTYMK YPOBHS BEPTUKAIBHOI'O KPEIUICHUS
(UMIMHAPUYECKUH MOIIABOK, 25X25 MM)
nayv-2.1 ITAY-2.1.100 ( 3aka3Hast MO3UIIMS)

Mi6x1,5 . o

110

[MoraBKOBBIN TaTYMK YPOBHS BEPTUKAIBHOTO KPETUICHHS
(mapooOpa3Hslii moriaBok, D=52 Mm)
may-3.1
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KommnaecTBo u3mMepsieMbIX ypoBHEH

PacnionoxeHnne ocu KpernexHOro OTBEPCTHS JaTYHKA B
pe3epByape

[TonoxeHrne KOHTAKTa MPU OCYIICHUH TaTYHKA (TIOTUIAaBOK
JaTYMKA PACTIOIO0XKEH BHU3Y 10 OTHOIIICHUIO K MECTY
3aKPETUICHMS )

Marepuan

[InoTHOCTH U3MEPSIEMOI CpebI
TeMmneparypa nusmMepsaemMoit cpeabl
JlaBneHue u3MepsseMoun cpenbl

MakcumanbHasi KOMMYTHpYeMasi MOITHOCTh
MaxkcumanbHbIi KOMMYTHUPYEMBIH TOK

MaxkcruManbHOE KOMMYTUPYEMOE HANPSKEHUE TOCTOSHHOTO

TOKa

KonndectBo cpabaThiBaHMi TP HATIPSKCHUU KOMMYTAIHH
=24 B, Toke 0,25 A

CrermneHb 3aIUTH paboueil 4acTu JaTYhKa

JnuHa kabenbHOTo BRIBOIA

56

1-2%*
TOPHU30HTAIHLHO

HOPMaJIbHO Pa30MKHYTBI

HEpIKaBEIOIAs CTajlb
(12X18H10T)

>=0,70 r/cm’
-40...+105 °C

He Ooiee 1,5 MIla (15
Kkre/em?)

10 Bt

0,5A

180 B

1x106

IP67
0,5m



Ilpaxkmuueckoe 3anamue Nel2.
Tema: MoHTaX 1 YCTaHOBKA 3JIEKTPUUYECKUX CUETUMKOB U aBTOMATOB
esn: [I[pumeHeHrEe MOMyYEHHBIX 3HAHUI HA TPAKTUYECKOM 3aHATHHU IIPU MOHTAXE
MarepuanbHoe o0ecnedeHne: HICKTPUUEcKas anmapaTypa, CIpaBOYHUK CO CXEMaMHU.

IMopsi10K BBINOJTHEHHS MPAKTUYECKOTO 3aHATHS:

DIEeKTPONPOBOKA COBPEMEHHON KBAPTUPHI JOJKHA 00ecrieunBaTh (PYHKIIMOHUPOBAHUE CUIIOBOM
ANEKTPUUYECKON CETH M CTa00TOYHOM CeTH.

XoTs1, INeKTpUYECKasi IPOBOJIKA KBAPTUPHI HAUYMHAETCS HEMOCPEACTBEHHO MOCJIE BBOJHOTO
BBIKJTIOYATENIS M SJICKTPHUECKOTO CUCTUNKA, COBPEMEHHAS AJICKTPOIIPOBOIKA KBAPTHUPHI TOJDKHA
BKJIFOYATh B €0 MATh YPOBHEH (PUCYHOK. 1):

1 — BBOJIHO aBTOMATHYECKHIA BBIKITIOYATENh (B CIIydae Meperpy3ku OTKII0YAeT JOMAITHIOK CETh OT
BHEIIIHEH CETH);

2 — BBOJIHO# Kabenb (d4epe3 Hero MPOXOIUT BECh TOK B MMPOBOJIKY MPHU BKIFOYCHHBIX 3JICKTPOIIPUOOPAX);
3 — DJIEKTpUYECKUH KT (K HEMY TTOJAXOAUT BBOAHOU Kabelb);

4 — snekTpudecKuil Kabenb (COeAMHSAET BCE KOMIIOHEHTHI 3JIEKTPOCETH);

5 — pO3eTKH, BHIKJIIOUATENH, CBETHIBHUKH, C1a00TOYHAS CETh.

B coctaB cn1aboTOYHOM 37IEKTPOCETH BXOMST:

TEJICBU3NOHHAS CETh;

KOMITBIOTEPHAS CETh;

TeneOHHAS CETh;

1oMo(oH;

BHIEOHAOIIOIEHHE;

OXpaHHas CUCTEMA.

BHEWHARA INEKTPUUYECKan CeTb

1-# ypoBeHb

2- ypoBeHbL

1 | 3-M1 ypoBeHb

—anonnsa. .
PR

4-n
ypoBeHb

5-1
YPOBEHb

Puc 1. YpoBHHU 21€KTpOCETH KBAPTUPBI
I"oBOpst 0 cTaGOTOYHOM CETH, HY>KHO YYUTBIBATh, UYTO KaXKJ0€ €€ YCTPOHCTBO WIIM PUOOP MOJIKIIOYAIOT
K CETH CHUJIOBOM, TO €CTh, C CUJIOBOM AJIIEKTPUUYECKON CEThI0 OHA COCTABIISIET €UHYIO SJIEKTPOMPOBOJIKY.
W3 BhIlIECKa3aHHOT'O CIIEAYET BBIBOJI: pelasi Mpo0IeMy 3JIeKTPOIIPOBOIKH B KBAPTHUPE, HYKHO
YUUTHIBaTh HE TOJILKO HACYIIHbIE TOTPEOHOCTH, HO U T€, KOTOPbIE MOT'YT BO3HUKHYTH B IIEPCIIEKTUBE.
C 1enpio palMoOHANIBHOM pacipeesieHus Harpy3Ku, 00ecriedeHus 3alluThl, a TaKXKe Ui yJOOHO! U
0€30MacHOI 3KCIUTyaTalluu 3JIEKTPONPOBOJIKY B KBAPTHPE Pa3AEAIOT Ha IPYIIbI (puc.2).
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Taxoit moaXoa K peleHuIo MpooIeMbl CO3IaeT YCIOBUS ISl Pa3elIbHOTO 3JIEKTPOCHA0KEHUS
OTIENBHBIX ATEKTPHUECKUX YCTPOHCTB WM TPyl HoTpeduTeneil. 1o Oyaer y1o0HbIM B ciyyae
PEMOHTA, €cli OJ{HA TPYIINa OTKJII0OYAETCsI, TO BTOPYIO MOXKHO MCIOJIb30BaTh.

K 0CHOBHBIM peKOMEHJAIMAM MO TPYIITUPOBKE MOTPEOUTENECH MOXKHO OTHECTH:

KPYIHYIO OBITOBYIO TEXHUKY U MOIIIHBIE TOTPEOUTENN — 3JIEKTPOIUIUTHI, OOMIIEpbl, CTUPAIbHbBIE
MAaIWHBI, KOHIUIIMOHEPHI U MPOY. — BHIIOJIHUTH OJJHOM JIMHUEH, YTOOBI B JIEKTPOIIUTE OBLIO
OTJIENIbHOE YCTPONUCTBO 3aILUTHI);

JUIS K&KJJOM KOMHATBI PO3ETOYHYIO I'PYIILY TaKXKe JIy4lle CAeNaTh OTAEIbHO;

TaK KaK KyXHs HauOoJjiee Harpy:KeHHOEe IMOMEIIEeHUE, 171 Hee PO3ETOYHYIO IPYIITY TaKXKe CIeyeT
BBIIIOJIHUTH OTAEIIBHO;

OTJIeNIbHAsI TPYIIa OCBELICHHE;

BaHHa, B CBSI3U C €€ 0C000i AIIeKTPOOE30MaCHOCTH, TOXKE BBIMOIHSAIOT OTACILHON TPYIIION.
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Puc. 2. OauH 13 BapuaHTOB pa3ziesieHus JJIEKTPUIECKON TPOBOAKU Ha TPYIIIbI
OpHonuHENHAs cxema dJIEKTPOIUTaHUs

[Inanupyst npoBOJKY B KBAPTUPE, IPUXOIUTCS CO3/1aBaTh OJTHOJIMHEHHYIO CXEMY JIEKTPOIUTAHMUS.
OpHonMHENHAsA cXxeMa OTPaXaeT BCE TO, YTO €CTh B CXEME MPUHLUIINAIBHOM, HO BBIIIOJIHEHA OHA B
YIPOIIEHHOM BUJE, Bce IMHUU 1-(pa3Hble U 3-¢a3Hble H300pa’keHbl OHOM JTUHUEH.
OpHonMHeMHas cxema 3JIeKTPONUTaHM: UCTIONHUTEIbHAs U pacueTHasl.
VcnonHUTeNbHYIO — BBIIOIHSIOT MIPH HEOOXOAUMOCTH BHECEHUS CYILIECTBEHHBIX U3MEHEHUH B MPOEKT.
PacueTHyro — fenaroT nocie Toro, Kak IoJlydeH pacueT 3JIeKTPUUECKOM Harpy3KH, BEIOOP 3aIllUTHO-
KOMMYTAIIMOHHBIX YCTPONCTB U KaOeIbHO-TIPOBOJHUKOBBIX U3ETHIA.
[TonpoOnas netanu3anus As JaHHBIX CXEM HE HY)KHA, Be/lb UX MpeAHa3HauYeHue 1aTh o011ee MOHATHE
U IIPEJICTABJIEHUE O TOM, KaK yCTPOEHA 3JIEKTPOCETh, a TAK)KE O €6 OCHOBHBIX KOMIIOHEHTAX.
PaccmotpeTs npumep 0qHOIMHEWHON CXEMBbI AJIEKTPOIIMTAHMS MOKHO Ha PUCYHKE 3.
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40A/30mAS2 25A10mAS2 25A/10mA2 40A/30mA2
4
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AB AB AB AB AB AB AB AB
25A2 16A2 1042 16A/2 16A/2 16A2 16A2 10A2
#
Muranue Nurauwe Lens Auranne Muraxne Murasue Muranne ens
ANeXTPONNMTLE POSETOK  OCBELEHMA CTMPANBHON MALWMHLI POSETEN B CAHYyANe  POILTOX POSEYOX  OCBEWEHUA

Puc. 3
C uenbio 3alUTUTD TPYNIOBbIE JUHUH OT IEPErpy30K U OOIIYI0 IPOBOJIKY KBapTUPBI OT
3JIEKTPO3aMbIKaHHUs, IPUMEHSAIOT aBTOMaTH4ECKUeE BbIKItouaTenu. Ha ueprexe, B CBOIO ouepesb, UX
JIOJKHBI «I10/ICTPax0OBbIBaTh» MPUOOPHI CBEPXTOKOB.
Uto06b1 0003HAYUTH INEKTPONPUOOPHI, PO3ETKH, BHIKIIOYATENH, CBETUIILHUKY U TIpouee 000pyaoBaHue,
MIPUMEHSIOT YCIIOBHBIE 0003HAUYEHUS COTJIACHO TOCYIapCTBEHHOMY TEXHUYECKOMY CTaHIapTy, Kak U
JUTSL BCEX THIIOB 3JIEKTPOCXEM.
Ha cxeme psitom ¢ mepedepKHyTHIMU KOCBIMH JIMHUSIMU OTCYTCTBYET HU(PPOBOE 0003HaUYEHHUE. ITO
O3HayaeT, YTO BMECTO HUX (a3a onpeaensercs KoIn4ecTBOM MTpUXoB. COOTBETCTBEHHO: 2 ITPUXA —
nBe (aswel, 3 mrpuxa — TpH ¢aszpl. OgHO(Pa3HYIO TPOBOJKY 0003HAYAIOT OJIMHAPHON JIMHUEH C OJTHUM
LITPUXOM.
Cxema 37eKTpOIPOBOAKY B KBAPTHPE
EctecTBeHHO, YTO cXeMa 3JEKTPONPOBOAKH B KBAPTHPE HE MOXKET OBITh OJMHAKOBOM JJIsl BCEX CIIy4yaes,
JaXe, eCIIv IJIaHUPOBKA KBApTUP OJMHAKOBAs. Bellb y Ka)10ro BJIAJIEbIA KUION IIOMAI MOTYT
OBITh KaKHe-TO CBOU TPEOOBaHUS, KOTOPBIE OH MPEIBIBIAET K JIEKTPOTOUYKAM. ITO TaK CaMo
OTHOCHTCS U K OTpeOisieMoi MoutHOCTH. Ho MpUHIIKIT UX BBHIOJHEHUS CXOKUH.
Ha pucynke 2 noka3aHo NpUHIMII TPYIIHPOBAHUS KOMIIOHEHTOB ITPOBOJIKM U OBITOBBIX MOTpeduTENei
anekTposHepruu. Ho eme o6s3arenbHO cienyeT yuuThiBaTh U Takhe 00s3aTeNbHbIE YCIOBUS:
3a3eMJICHUE;
CyMMapHasi MOIIIHOCTb 3JIEKTPOIPUOOPOB;
CEYEHME JKUJI IIPOBOJIOB;
ucnojb3oBanue cpencts 3ammthl (Y30, nuddepeHnnanbHble aBTOMATHI).
Pucynoxk 4 — n3o0pakeHre TUIIOBOM CXEMBI SJIEKTPOITPOBOJIKH B KBAPTUPE, HA KOTOPOU MOKa3aHO
pacripeielieHue Harpy30K 110 ONpeAeIeHHBIM TUIIaM 3JIeKTponpubopoB. OpaH)keBble KBapaTUKU Ha
cXeMe — IoKa3aTesb CeueHus Kbl kalOes. 3esieHble U CHHUE — BeJIMYMHAa HOMUHAJIBHOTO TOKa
aBTOBBIKIIIOUaTENs MU depenuuansHoro apromata u Y30.

23
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Puc. 4
PucyHok 5 — o/tuH U3 MpUMEpOB MPUHITMITHATBHON CXEMBI AJICKTPOIIPOBOJIKH B KBAPTHPE.
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Puc. 5
Pucynok 6 — npumep, KakuM 00pa3oM Ha CXeMe YKa3bIBalOTCS BCE DIIEKTPOTOUYKHU, KOTOPHIE TOJIKHBI
OBITH B KBapTHPE.

1 —Xunas KoMHara; :
2 = KyXHA, LDJ @ @ IM
3 —BanHasn; 3
4 —npuxoxas; [®) O 2
O = papuonummep;
= paa : p 0O n
— po3eTka;
& = PO3ETKa C 3aWmToN o ® 00
OT BpLIar BOALY; b4
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Puc. 6

PucyHok 7 — oJIvH U3 MPUMEPOB, KAK MOKHO BBITIOHUTH DJIEKTPOCXEMY KBaPTUPHI, HA KOTOPOH TOUHO
0003HaueHO, TIe OYyT MPOJIOKEHBI MPOoBOAa. /{15 m300paskeHus MPOBOIOB OCBEIIEHHUS, CHUIIOBOTO
ka0eJs ¥ MPOBOJIa 3a3eMJICHHSI UCTIOJIb30BAHbI pa3HbIE BETA. TaKkKe, YCIOBHBIMH 0003HAUYECHUSIMU
IMOKa3aHbl paCpCaACIUTCIIbHBIC KOpO6KI/I, PO3CTKH, BBIKIIIOYATCIN, CBETUJIIbHUKU.
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Puc. 7
Tunossie mpaBuIIa MOHTa)Ka MMPOBOJAKH B KBAPTHPE:
IIPOBO/I IPOKJIAJIBIBATh 110 TOPU3OHTAIIBHBIM U BEPTHUKAIBHBIM HalpaBJIEHUAM 1101 yriioM 90
rpajycoB (€ciy MOTOM MOHAI00UTCS UCKATh JIMHUIO IPOBOJKH, TO 110 KPUBBIM U TMArOHAJEHBIM
JIMHUSAM 3TO J1eN1aTh TPYIHO) ;
paccTosiHAEe TIPOBOIOB: OT MOJIa WJIH MOTOJIKA 15 CAHTUMETPOB; OT OKOHHBIX paM, ABEPHBIX KOCSKOB H
yIJ10B cTeH He MeHble 10 cM;
BBITIOJIHSASE 00BOJIKY TPYO OTOIUICHHUS 3a30p AOJDKEH OBITh HE MEHEE 3 CM;
He JIOIyCKaTh [IepecedeHus MPOBOOB; B Cllyyae HEU30€KHOCTH TaKOI'0 BapuaHTa, TO MPpHUIEpKUBATECh
paccTosiHUS MEXIy KaOelsiMi He MeHee 3 MIITUMETPA;
K BBIKJIIOUATEITIO IIPOBO/] MOIBOAST CBEPXY, K PO3ETKE — CHU3Y;
OOBIYHO BCE PO3ETKU U BBIKIIOYATENIM MOHTHPYIOT Ha OJIMHAKOBOW BBICOTE; BBIKIIFOUATEIN — CJIEBA OT
nsepu (80-90 cm); pozetku — 25-30 cM; HO, HApUMep, Ha KyXHE 3TH PacCTOSIHUS MOTYT OBITh U JIpyTHe.

Conep:xanue oT4era:

Tewma.

Llenu.

MatepuanbHoe o0ecrieueHue.
BeinonHeHHOE MpakTHYeCKOe 3aHATHE.

Bonpoce 111 CaMOKOHTPOJIA:
[IepedeHsp IIEKTPUYECKUX AIIIAPATOB.
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JlaGopaTtopHnas pabora 12
Tema: CeteBoe 000pyAOBaHHE U MOHTAXK
Lesan padoThl: [103HAKOMUTHCS ¢ OCHOBHBIMH KOMITOHEHTaMH CETEBOTO 000PYIOBaHUS, HX
HAa3HAYCHUCM U XapaKTCPUCTUKAMMU.

[Tomy4ynTh ipeacTaBICHUE O TOCTPOSHHH KaOEIbHOW CHCTEMBI, CTaHIapTax €€ MPOCKTHPOBAHUS U
MOHTaXa.
CereBoe 00opyoBaHue:
[Ipu cozmanuu KaOeTbHOH CTPYKTYpHI, HEOOXOAWMO YUYHUTHIBATH COBMECTHMOCTH BCEX €€
cocTaBisitonrX. OCHOBHBIMY CTaHIAPTaMU 110 KaOEITbHBIM CUCTEMaM SIBJISTFOTCS

Mesxaynapoansiii crangapt ISO/IEC 11801 Generic Cabling for Customer Premises (www.iso.ch,
www.iec.ch).

—Espomnetickuii crangapt EN 50173 Information technology—Generic cabling systems
—Amepukanckuii crangapT ANSI/TIA/EIA 568

-B Commercial Building Telecommunication Cabling Standard (www.tiaonline.org, www.eia.org)
CTaHI[apTI)I OIIpCACIIAOT CPpEAY IIEPCAAYH, ITAPAMETPEI pa3bEeMOB, ITMHHUU U KaHAJIa, B TOM YHCJIC
NpeaACIbHO JOITYCTUMBIC JJIMHBI, TOIIOJIOTUIO0 U XapaKTCPHUCTUKU (1)yHKI_[I/IOHaJIBHBIX JJICMCEHTOB
CHUCTEMBI

2. CTpyKTypupOoBaHHas kabenbHasa cucrtema (CKC).

Mpeacraenaer cobol wepapxuueckyid KabenbHyKW cpeay nepefauv 3MeKTPUYECKUX Wn
ONTUYECKMX CMIHANO0B B 34aHWW, PasAenEHHYK Ha CTPYKTYDHbIE MOACUCTEMbI M COCTORLLYIO U3
3nemMeHTOB — Kabenel, pasuémMos, naHenei, WKados 1 BcnoMoraTensHoro obopyaoBaHus.

CKC coueTtaeT ygo6GCTBO 3KCNAyaTauuK, KauecTBo Nnepeaadu AaHHbIX M HaAeXHOCTs. CTpouTcs
TakuMm oOpazoM, yToObl KaxabiM wHTepdenc (Touka nogxknwueHus K cucteme) obecneuusan
[OCTYyn KO BCeM pecypcam cety. KaGenu npoxknagbiBawdT ot MK A0 pacnpegenvrensHbiX
NYHKTOB, KOTOpble L Documents and Settings/Administrator/My
Documents/ecolan/st_structure htm - topologyo6beguHAKT MaruCTPanbHbIMK IMHUAMM.

ITaccuBHOe ceTeBOe 000py10BaHMe.

CerteBoe 000py10BaHKE HE MOTPEOIIAIONICE ITEKTPUUECKYIO SHEPTUIO HA3BIBAETCS TTACCUBHBIM.

K maccuBHOMY 000pyIOBaHHIO OTHOCATCS PO3ETKH, KaOeb, BUJIKU, TATU-MIaHEN! U T.11. OCHOBHBIMU
KOMIIOHEHTAMHU SIBJISIOTCS CETEBOI Kabep 1 MOHTHpPYEMasd Ha HEM BUJIKA
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2.1.1. CeTeBOM Kabenb U BUNKa.

Mpu MoHTaxe KabenbHoW cucTeMbl Haubonee YacTo MCMONL3YKOT HE3KPAHWPOBAHHYHK) «BUTYH
napy» 5 kateropuii (UTP 5 cat). OH COCTOWUT M3 HECKONbKMX Nap MefHbIX MPOBOAOE, NOKPbLIThIX
nnacTukoson 000N0UKON.

MpoBoga, COCTAEBNAKWME  KaXayw
napy, CKpy4deHbl ApYr BOKpYr Apyra, 4to
obecneunBaeT 3awMTy OT B3aWMHbIX
HaBO/OK.

N30nAUMA Kaxaoro NpoBoja OKpalleHa
B CBOM LIBET:

6eno-zeneHbii

3eneHbIN
6eno-opaHxeBbii
OpaHXeBbln

6eno-crHui

CUHWIA

6eno-KopuuHeBbI
KOPUUHEBLIN.

YYVYYYVVYY

Puc.1. Kabenb HeaKpaHWpOBaHHAaA «BUTasA napa»

Mposoaa C 0AWHAKOBLIM LIBETOM COCTaBNRAKT 4 napsl:
» opaHxesbi / 6eno-opaHXeBbin,
» 3eneHbilt / beno-3eneHsii,
» ouHWiA / Beno-cuHuiA,
» KopuuHesbl / 6eno-KopuuHeBbIn.

Ons noaxnwoueHns kabens «sWTas napa» MCNOMbL3YHTCA BUNKM RI-45,
KOTOpble MOHTUPYKOTCA Ha KoHuax Kabens. Bunka uMeeT BOCEMb
KOHTaKTOB M MOHTMDYETCR Ha Kabenb Npy MoMOolWM CheuvanbHoro

WHCTpYMeHTa.

Puc.2. Bunka RJ-45

2.1.3. KOMMYTaLMOHHLIA WHYP ( naT4-kopa ).

KoMMyTauMoHHLIR Kabens mnKm natd-kopn (o7 adrn. patching cord — cogaAMHMTENEHLIA WHYP)
npeactaenAeT coboM anekTpMueckMi kabens ONA NOOMMOYEHWA OJHOMD SNeKTPUYECKoro
YCTPOWCTEE K ApYroMy.

MoweT Obme mobblx pazMepoB, Ha OAHOM WKW oboux
KoHUax Kabens NpUcyTCTEYT pasbemel (KOHHEeKTop6I).

MaTu-Kopasl AenATcAd Ha TenedodHele (RJ11 W RI12),
KOMNOTEpHBIe (RJ45) W naTu-Kopasl ans 110-ro Kpocca,
HeskpaHMpoBadHele (UTPY W skpaHWpoBadHbie (STP),
00bIYHEIE W pEBEPCMBHEIE,

MNpyMeHAKITCA anA  noakniodedHwa MK K po3eTHe, ABYX
KOMMYTALUMOHHLEX NaHensd Apyr K Apyry W Tak aanee.

[MaBHOE OTAWMYME KOMMYTAEUWOHHOMO WHypa oT kKabena
EHYTPEHHEHR MNPOKNAAKH - WCNONL30BaHHME MHOMOMMMLEHOMD
npoBcda, BMeCTo UentHoro. 3To CHWMAST nepenatoyHkbie
XapaKTepHcTMKK  kabens, HO nNOBbILAET rHMOKOCTE W
yMeHbLIaeT pagvyc BesonacHoro warkba WHypa.

P B B L e o eecn mm e e mmn . mm ———
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2.2. AKTHBHO® CeTeBOe 0GOpyAOBaHHe.

K aKTWMEHOMY CeTeEoMy 0DOpYOOBaHMWED OTHOCATCA CETEELIe aganTephl, KOHUeHTpaTopel [hub),
KoMMyTaTopkl (switch), mapwpyTuzaTtopel (router), , NpUHT-CEpEREPLI M T.N.

2.2.1. CeTeBble aganTepkl.

Ona nogkmodesna K NBC KoMNLOTEp Aonwed ObiTe oCcHalweH ceTesod nnatoid (aganTtepom). K
CETEEOMY afanTepy AOMXEeH NpWnaraTech Apardeep, nNpeaHazHadeHHbIR ANA CBAZM afanTepa C
onepaurMoHHOR cvcTeMol Windows. YTo Gbl BLISCHWMTE COBMECTMMOCTE CETEBOro aganTepa ¢ OC
Windows Hano ofpaTWTeCA K CNMCKY CoBMecTMMoro obopynoBaHuA HCL, npeocTaBnAeMomMy
koMnanWed Microsoft no agpecy http:/fwww.microsoft.com/hcl/. B cnuoke ykazaHel aaanTepsl,
KoTopkle BbUKM NpoTECTUpOBaHLl AnA paboTel B 2Tol OC.

Ona opradvzauMd JIBC nydwle Bcero B=IOpaTe OJWHAKOBLIE CETEBELIE KApTel. 3TO YNpOLWaeT
HaCTPOAKY CETW, XOTA 2T0 W He 00AzaTensHo. BCce CeTeBhLle KApThl BhIMOMHAKT OOHY M TYMe
PYHELMKD - CBASL KOMNBTepoE Mexny cobod. OgHako ecTe pAg ocobeHHOCTER M TEXHOMOMWA,
KOTODbIE, MOTYT OTCYTCTEOBATE ¥ ASLIEELIX CETEBRIX KADT W NPMCYTCTBOEATh ¥ Gones Qoporix.

2.2.2. KOHUeHTPaTOpPkl H KOMMYTAaTCOPEI.

O0beOMHMTE KOMNBKOTEPLl MOMHO NpWM noMowM xodHuedTpatopa (hub) wnu kommyTaTopa
(switch). BHewHe oHM BLINMADAT OOWHAKOBD, HO MEXIY HUMW ECTh OYeHb BAaMHOE OTNHMYKME,

Hub (Kouueuntpatop). [py  NOCTYNAEHMK
MakeTa JaHHbIX OT CETEBOW KapTel, Hub npocro
OENUT W YCMNWMBAeT CWIHan Tak, 4To ero
NonydawT BCe  NONL30BATENM  CETH, HO
NPWMHKMMAET TONLKO Ta CETEEaRA KapT, HOTOPOM
afpecoBaH NakeT AaHHbix. OUeBWAHOD, UYTO NpW
OOHOEPEMEHHOH paboTe HECKONBKMX
NoNbLI0BATENER CKOPOCTE CETH PE3K0o nafaeT. B
HacToALee BpeMA COoNsWMHCTES  dMpM
Puc.5. CeTeBod KOMMYTaTOP. nonpocTy NpexpaTdnia BhIMY CK
KOHUEHTPaTopoB, W NEPELNK Ha BbiMycK Oonee
athberTUEHLIX KoMMyTaTopos (Switch).

Switch (KommMyratop) B otnuume o7 Hub aHanuzupyeT oTkyga W Kyda OTNpPaBneH MakeT
MHDOpPMAUMK W COBOWHAST TONLKO 3TH KOMMNLKOTEPL, B TO BPEMA KaK OCTaNbHLIE KaHankl
OCTa0TCA CEOD0AHLIMA. KOHeUHOo, nydlle WCnonsz0BaTe Switch, Tak kak oH paboTaeT ropazgo
GoicTpee ocofeHHo B ceTAax C DONMbLUMM  KONWYECTBOM NOMbI0BaTENed. BHewHe Switch
nNpaKkTHYeck He oTmkuaeTch ot Hub.,
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3. MOHTaX KaGenbHOW CUCTEMBI M NOAKNKOYEHHE CETEEOro 060pyA0OBaHHA.

3.1. Mpaenna MOHTaXa KaGenEHOM CUCTEMEI

OCHOBHBIE NpaBMna, KoTopsle HeoDxXoamMMo cobnaats NpM MoHTaxe KabenbHoH CHCTeMbl:

He nonyckaidTe pacTaxed s Kabens B0 BpeMA MOHTAMHLIX paboT.

Paauyc Wzrba Kabena gonwed Eoimh He MeHsWwe 10 BHelWwHUE AMaMeTpoe Kabens.
Yaanats obonouky Kabena cneqyeT MWL HACTONLKOD, CKONLKD TpedyeTch 4NA MoHTaMa.

CoxpaHAnTe LenoCTHOCTL CKPYYWBAaHWA Nap Kak MoMHO ONMMEe K MEeCTY MOHTaMa, 4To
ofecneyvsasT MUHMMANLHOE BAWAHWME CMIHANOE pazNWMYHLX Nap Jpyr Ha apyra.
PacxpydyeHHsle B0 BpeMA MoHTaXa KabensHble nNapel He CnedyeT CKpYJYMBaTL CHOEA, T.K.
HENpaBMNEHOE CKPYYMBAHWE OTPMLATENEHO BNMAET HA pabodyne XapakTepruCTHMEH.

* Kabenw NBC He JonHel pacnonaraTecd pagoM © CWNOBLIMA NpoBogaMa (2208),
fNYOPECUEHTHREIMK NaMNamMk, CMNOBLIMK TpaHCohopMaTopaMKM W APYTHMIA YCTPOHCTEAMM,
MOWHEIE SNEKTPOMArHKMTHRIE TMONA  KOTOPLIX, CO3A3KIT MNOMEXM W OKaZkIBawT
OTPMUATENEHOS BOSASACTEME Ha KAYeCTBO Nepenadd cCMrHana.

L L

3.2. MoHTaX BMNKW RJ-45.

Bunka RJI-45 MoHTMpYeTCcA oDMMMHEIM cnocoboM © NOMOWBH cheuMansHoro ob¥uUMHOro
WHCTPYMEHTA B COOTBETCTEMW C OHWM M3 cTaHaapToe TH68A mnK TH68B.

CranpapTt TS68A CTanaapT TGGEE
KoHTakTel BuTkie Napki KoHTakTel BuTbie napbl

L - IEIERER
s Gn | i1 napa
v horm Znasa 3 napa 4 napa
—u s P i b e R R i A TR U LA PLTY
v alirn 2 napa 3 napa 4 napa
1 g 1 a8
S68A S68H

Puc.7. CtaHpgapTel nogknodedms R1-45,

MNpaewna MOHTaXa ONpejenslTcA TWMNOM NpPeanonaraeMoro coedWHeHWs. BosMoXHbl ABa
BapWaHTa:

¥  KOMNbHTED COBOMHABTCA C CETEBLIM KoHUeHTpaTopoM (hub) wnw kommyTaTopom (switch)
HMCNONL3YA «NpAMYID:* paseodky kabena (crasgapt TS6EB);
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* CoeMHEHWE MeXy HOMMYyTaTopaMd WM KoHUeHTpatTopamMu, Takwe kak "hub - hub”,
"switch — switch”, "hub - switch™ nponzBogATCA C NoOMOWEK Kabens C «NepeBepHyYTOHR»
paseogrod (Uplink mnuv Crossover). C 0gHOW cTopodbl Kabens pasBodvTcA No CTadHaapTy
TSGEA, a C ApyroM no ctaHgapTy TS63E.

Eonee nogpofHo o NopRakKe pazgensy Kabena MsnokeHo B MpWnoseH .

2.3. MoaKnKYeHUe CETRBOro 0G0PYAOBAHMA.

KOoMMyTaTOpsl W KOHLUEHTpaTopsl MNOOKMOYAKOTCA K NOoKaneHoW CeT oavHakoeo. Ecnu
WMCMONL3YETCA HECKONEKO KOMMYTATOPOE, TO OHM o0neguHAKTCA Mexay coboi kabenem UTP C
“MepesepHyTod» passogror (T5684 - T568E). OnvHa kabena nonkHa Beime He MeHee 0,5 M.

EOMMyTaATap LMY TITOR 2
300 CO0C
= = 1]

TEEEA TEEEE
P & nvstt

Puc.6. CoeMHEHME KOMMYTATOpPOE KableneM C paseoaxoM no cTaHaapTy T5684A — TS68B

Bo mMHOMMX MOOEnAx HKOMMYTATODOE HapAay © NpOoCTeIMM - NOPTaMM  WMCNONb3IYeTCA
AONONHWTENLHBIM nopt “Uplink™. OH coBMelled © oOHWMM M3 MpPOCTeIX NOPTOE M HMMeET
“MEepesepHYTYD® pa3B0dKy B COOTEETCTEMKW CO CTaHgaptoM T568A. WMCcnons3ys 3TOT NOpT
MO¥HO NOJKNKYATE BETOPOR KOMMYTATOD NpocThiM Kabenem (TS568E - TS68R).

J030300 ] »wwe
= =

Puc.7. Wocnonezoeadue nopta “Uplink”™ ana nogknioyedka kabena TS6EB - TSEEB.

Ha pMCyHKe NOKazaHo NpMMEHEHWE NoNonHWTENsHoro nopta "Uplink™ coBMelweHHoro ¢ NopTom
MN2E. Mpr 3ToM camM nopT NS gonxed OCTaBaTLCA MyCThIM.
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wosEyTarop 1 Koy TATOp 2

Puc.7. Mcnonezoeadre nopTa "Uplink™ ana noaknioueHka kabena TS6EB — TS68B.

Ha pMCyHKE NoKazaHo NPUMMEeHeHWe AonoNHMTeNLHoro nopta “Uplink™ coBMelyeHHOro ¢ NopToM
MN28. Mpur 3ToM camM nopT NP8 qon#eH OCTaBaThLCA My CThIM.

E coBpeMeHHLIX HOMMYTATOpax peanMzoBadHa GydKUMA aBTOMATHYecKoro onpefeneHus Tyna
wabenn. Kamaslt nopT KoMMyTaTopa MOMET CaM ONpefenTh CTaH4apT NogKMOYEHHOrD K HeMy
kxafena v NoOpT CaM ONpefendAeT, B KaKoM pexuMe eMy padoTaTh. @yHKUWA aBTOMATHYeckoro
onpegensHua TMNa Kabens sHauuTensHo obneryaet paboTy aAMWHMCTPaTOpa CEeTH.

Ona noaknodedna MK K NBC Heobxogumo:
¥ YCTaHOBWTL CETEEOW afanTep, NOAAEP¥MBIOWKWA CeTeBYD TexHonorvo Ethernet

¥  OCYLWECTBWTh M3MYEcKoe NOAKMHYEHME K CeTeBoMy 0D0pYO0BaHMI0 C NOMOLWLMH Kabenn
RO EHTERD ORI A Y TATOE 1

CICC

TeeE8

TS6BE

SHL

Pwc.8. nogrkniodeHna MK K koMmyTaTopy NBC kabenem T568B — TS68B.

Ona coeguMdedna gpyx MK Hexgy cofol © MCNONL30BaHWMeM TONLKO CeTeBLlX afanTepos

MCnone=yT kabens © «nepesepHyTOoA® paszeogeol (Uplink wnv Crossover) no cTaHOoapTy
[ T ==

3agaHue Ha 1a00paTOpHYIO paboTy

1. 3yuuTh cocTaB M Ha3HAYCHNE OCHOBHBIX KOMIIOHEHTOB CETEBOTO 00OPYIOBaHUSI.

OTBeTUTH HA KOHTPOJIbHBIE BOIPOCHI. BBIICHUTH COCTaB CETEBBIX KOMIIOHEHTOB, CIIOJIb3YEMbIX B
cocrase J1abopaTopuu u croco0 ux coenunenus B JIBC. M3yunTte npaBuiia pa3faenky U NOJIKIIOUEHUS
Kabesnst TUIa BUTas napa no crangaptam TS68A u TS68B.

Oruer:

®dusznyeckas trononorus JIBC naboparopumu.

DneKkTpruyecKas ¢ XxeMa MOJAKII0UYEHUs ceTeBOTo afgantepa Bamero komnerotepa k JIBC
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JlaGoparopHasi padora Nel3
YcranoBka npeodpa3oBaTeiisi AaHAJOTOBbIX CHTHAJI0B H3MEPHUTEJIbHOI0 YHHBEPCAJIbHOIO
|. Ilenb pabGoThI: TO3HAKOMHUTBCS C YCTPOMCTBOM U €ro YCTaHOBKOM, TEXHUYECKHUMH
XapaKTepUCTHKaMHU, IIPUHIIMIIOM paboThI MpeodpazoBarens aHaoropbix curnainos UTII-11.

1. Haznauenue npudopa
[Tpubop npeaHasHayeH A1 U3MEPEHUs U UHANKAUN HU3NUECKOM BEIMYHUHBI, TPe0Opa30BaHHOM B
YHU(UIIUPOBAHHBIN CUTHAI MMOCTOSIHHOTO TOKa OT 4 110 20 MA.
[TpuGop no3BoJIAET OCYIIECTBIATH CIEAYIOUINE (DYHKIMH:
v U3MepATh YHUDUIIMPOBAHHBIH JABYXIIPOBOHBINA TOKOBBIM cUrHA OT 4 110 20 MA;
v MHIMIMPOBATH OTMACIITAOMPOBAHHOE W3MEPEHHOE 3HAYCHHE BXOJHOTO CHTHaNa OT 4
10 20 MA ¢ y4eToM 33JaHHOIO I10JIb30BATEIEM KOJIMYECTBA AECATUYHBIX 3HAKOB ;

v/ MacmTabupoBaTh HM3MEPEHHbBIH CHIHAI B COOTBETCTBUHM C 3aJIaHHBIMH I10Jb30BaTElEM
napameTpamMu (HIDKHSISE M BEpXHSS TPaHUIBl JMana3oHa OTOOpaXeHHS HU3MepseMoi
BEJINYUHBI),

BBIUUCIIATH KBAJAPATHBII KOPEHb U3 U3MEPEHHOTO 3HAUYEHHS BXOJITHOTO CHUTHAJIA.
UHAALUPOBATh ABAPMIHYIO CHUTYallUI0O B CIy4yae BBIXOAA HM3MEPEHHBIX 3HAUeHUH 3a
npenensl ot 4 10 20 MA
v\ U3MEHATh MapaMeTpsl KOH(UTYpAIlMW: JUala30H HW3MEPEHUi, KOJUYECTBO 3HAKOB
1ocJe 3anaTou u T.1.;

v/ yCTaHABIIMBATh 3aBUCHMOCTH U3MEPAEMON BEJIMYMHBI OT BXOJHOTO CUTHANIA: JINHEHHYIO M
KOPHEHU3BJICKAIOIYIO;

v/ ycTaHaBIMBaTh QYHKIHIO JeMII(QUPOBAHUS KOJI€OAHU!N BXOJHOIO CHIHAJIA,;

v/ yCTaHABIMBaTh MNapoJib JUISl MPEJOTBPALICHHUS HECAHKIHOHUPOBAHHOTO JOCTYyMa K
HACTPOMKAM HU3JEIUS.

[Tpubop MOXKET NPUMEHATHCS B COCTaBE CUCTEM aBTOMATU3MPOBAHHOI'O KOHTPOJSI U YIpaBJICHUS
TEXHOJIOTUYECKHMHU TpoIlecCaMl B KadecTBE OCHOBHOTO WJIM JIOTIOJIHUTEIFHOTO HHIMKATOpa
(Gu3MYeCKUX BEJIWYMH, HW3MEPSEMbIX MEpPBUYHBIMM IpeoOpa3oBaTeNsiMH, HMEIOLMMH BBIXOJHOM
yHu(UIIpOBaHHBIN curHad oT 4 10 20 MA.

AN

2. TexuuyeckHe XapaKTEePUCTHKH H YCJIOBHUS IKCIIyaTALUH
2.1 TexHUYeCKHE XapaKTepUCTUKHU TIprdopa
OcCHOBHBIE TEXHUYECKUE XapaKTEPUCTUKU pubopa npuBeaeHb! B Tadbaue 1.
Tabnuua 1 — XapakrepucTuku npudopa
HanmenoBanmue 3HaveHune
MuTaHue ABYXNPOBOAHAR TOKOBAs

netna ot 4 oo 20 mA
(NaaeHWe HanpAKeHWa He

Bbonee 7 B)
KonwyecTeo Bxoaoe 1
BxooHon curHan, mA ot 4 no 20
Ouanazon npeobpasoBaHa U MHAWKaUWKM BXOAHOID CUrHana, mMA ot 3,8 po 22,5
Onana3oH BXoOHOro curdana, obecnevynBaiumii HOpManbHOe 0T 3.2 10 25
(PYHKUMOHWPOBAHWE U3AENUA, MA !
OuHaMMYeckoe BXOAHOE conpoTUeneHune npubopa, Om, He Bonee 200
Mpenensl OCHOBHOM NPWBEOEHHOW NOrpELLIHOCTA MHOMKAUMK, Ye
(N — eaMHMUA NOCNEOHErc pa3pAna, BblpameHHan B % 0T avanasoHa +(0,2+N)
WM3MEDEHWIA)
Bpema ycTaHOBNEHWA NOKa3aHWA (NpW OTKNHYEHHOM 10

aemndmpoBaHun), ¢, He bonee
Bpema ycTaHosneHnwa pabodero pexuma (nocne nogady nuTaHua), 15
MWH, HE Bonee

Bpema onpoca Bxoga (Nocne ycTaHoBNeHWA pabodero pexuma, npu
OTKMHYEHHOM AemndupoBaHuK), ¢, He bonee
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CTeneHb 3alUWTLI KOpnyca:

CO CTOPOHbI MMUEBOW NaHenu IP54
CO CTOPOHbI UIMNWHAPWYECKOW YacTH Kopnyca IP20
MabapWTHble pasmepel NprBopa, MM 26x48x65

Macca npwGopa, kr, He Gonee 0,1
Cpeanwit cpok cnyx@el, net 8
CpeaHAsa HapaboTka Ha oTKa3, 4 10000

2.2 YcnoBus dKCIUTyaTauy npudopa

[To ycTOMYMBOCTM K MEXaHWYECKHM BO3ACUCTBUSAM IPH SKCIUTyaTalldd MPHOOpP COOTBETCTBYET
rpynmne ucnoiaHenust N2 mo I'OCT P 52931.

[Io ycroiumBOCTM K  KJIMMATHYECKMM  BO3JCUCTBUSM MpH  IKCIUIyaTaluu  Opudop
cootBeTcTBYET rpynie ucnojgnenus B4 mo I'OCT P 52931.

[Tpu 5TOM PUOOP IKCIITyaTUPYETCS TIPU CIASAYIOMIUX YCIOBHSIX:

® 3aKpbIThIC B3pbIBOOE30MACHBIE TOMEIIEHHS 0€3 arpecCUBHBIX MApPOB U I'a30B;

e TeMIeparypa OKpy;Karomero Bozayxa ot munyc 40 go +80 °C;

® BEpXHHII Mpees OTHOCUTEIBHON BIAXKHOCTH Bo3yxa: He Oonee 80 % mpu +35
e °C u 0OoJsiee HM3KUX TeMIlEpaTypax 0e3 KOHJIEHCAIMH BJary;

e armocdepHoe aaBneHue ot 84 no 106,7 klla.

[lo ycTol4MBOCTH K 3J1EKTPOMArHUTHBIM BO3JCHCTBUSM U MO YPOBHIO M3IyYaeMbIX paJMONOMEX
mpubop coorBeTcTBYeT oOopymoBanuio kmacca A mo ['OCT 51522 (MOK 61326-1). Ilo ypoBHIO
U3JIy4yeHUsl paauonoMex (IIOMEXO3IMUCCUH) NPUOOPBHl COOTBETCTBYIOT HOPMAaM, YCTAHOBJIEHHBIM JUIS
obopynoBanus kiaacca A mo 'OCT P 51318.22.

DNEKTPUUECKOE CONPOTUBICHUE W3OJSLUM DBJIEKTPUYECKUX LIeTeld OTHOCUTEIBHO KopIyca M
Mexay coboit He MeHee 20 MOM B HOpMaJbHBIX KIMMAaTHUECKUX YCIOBUSAX M He MeHee 5 MOM mpu
TeMIIepaType, COOTBETCTBYIONICH BEPXHEMY 3HAUCHHUIO pab0vnX YCIOBHA.

3 YcerpoiicTBo M padora npudopa

CrpykrypHas cxema npudopa rnpuBeieHa Ha pUCyHKe 1.

UTN-11

MukpokoHTponnep

|
4...20 A UMPOBOIA st g macwaouposave | |
= ALMN I"’ dunetp [ Kﬂaﬁmﬂm *| wxoppexmposka | |
L _ |
Y
rrrr
LIt

Puc. 1. CtpykrypHas cxema npudopa

ITpubop conepxur ananoro-uudposoit mpeodpasosarens (ALII) ans onudpoBkH HM3MEPEHHOTO
cHTHaJla B TOKOBOW memie. OnuQpoBaHHBIA CHTHAT TOCTYNAaeT B MHKPOKOHTPOIUIED, T
ocymiecTisiercs Lu¢ppoBas (GUIbTpalUs CHUTHala, a TaKXkKe KOPPEeKIUs, MacliTabupoBaHUE H
BBIUMCIIEHUE KBaJpaTHOTO KOpHS (Tipu HeoOXxoauMocTH). [loaydeHHOe 3HaUeHUe CUTHAJIa BBHIBOAUTCS HA
1 pOBOI HHANUKATOP.

KoHcTpykTnBHO TIprOOp BBIMOJHEH B IIACTMACCOBOM KOpITyCce, NpPEAHA3HAYCHHOM  JUIS
IIUTOBOTOKPEIICHHSI B KPYTJIO€ OTBEPCTHE AUAMETPOM 22,5 MM.

['aGapuTHBIE W YCTaHOBOYHBIE pa3Mephl MPUOOpa W €ro BHEIIHWH BHJ NPHUBEIEHBI Ha pHC. 2.

Ha npubope pacnonokeHbl 371eMEeHTHI YIIPABICHUS U UHIUKAIUH.

Ha nuueBoil maHenu pacrosioKeH YeThIpeXpa3psIHbIi CEeMUCErMEHTHBIM IUGPOBON HWHIUKATOP
KPacHOTO CBEYEHHs, MPEIHA3HAYEHHBIH [ OTOOpaKeHUs 3HAUYEHUM U3MepseMOil BeIMYMHBI
curHasia o0 aBapuu U GyHKIIMOHAJIBHBIX TApaMETPOB MPHOOpa; BRICOTA CHMBOJIA HHIUKATOpa 14 MMm.

70



Knonku ynpaBieHus pacroiosKeHbl Ha HWIMHIPUYECKOHN YacTH npudopa.

Puc. 3. 'aGapuTHblit uepTex Kopryca npudopa. Buz c3anu.
Ha puc. 4 npencraBieHa cxema MOAKIIOYEHHUs MaTyuka K npubopy. Ha puc. 5 mpencrabiena
cxemMa mnonkmoueHus partuuka k HTII-11 w  gpyromy wusMmepurento onHoBpeMeHHo. Puc. 3

JIEMOHCTPHUPYET pazbeM MpUOopa ¢ HyMepanuein KOHTaKTOB.

Utn-11

+4..20 mh
4,90 A ) Darunk

bl |-

Puc. 4. llonkmouenue natuuka Kk npudopy UIIT
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uTn-11

+4..20 MA

+

Aarymk

420w |~ N3meputens
+ 4..20mA

B | G| R | -

Puc. 5. Tlogkmrouenne natyrka k mpudopy UIIT-11 u apyromy usmepuresnto
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JlabopaTopnasi padora Nel4
Ornpezenenre Bapualyy MoKa3aHui mpuoopa
Lesb padoThl: HAYYUTHCS COOMPATh CXEMY U SKCIIEPUMEHTAIBHO ONPEACIATh BapHALIUIO
MOKa3aHUH AJIEKTPOMEXAHUYECKOT0 U3MEPUTENIBHOTO Mprudopa.

O06opynoBaHue:

1. Perynupyemblii HCTOUHUK HAIIPSKEHUS.

2. Peocrat ¢ HomuHaoM 1 KOM.

3. DuekTpomexaHHUeCKuil amnepMmeTp ¢ mnpenenom 30 MA.
4. MHuoronpeaenbHbIi TU(POBON aMIepMeTp.

ITopsinok BbINOJHEHHUS PadOTHI:

1. CoOpatb cxeMy COIIaCHO PUCYHKY 1 JJis ollpefiesieHus Bapualuy OKa3aHU| aMIIepMeTpa.
R
E
Pucynoxk 1
2. Onpenenuts LEHy JeJIEHUs AIEKTPOMEXAaHUYECKOT0 IPpUOOpa U KJIacC TOYHOCTU
3. IlepeBecTu MoABMKHBIN KOHTAKT peocTaTa B KpaiiHee JIEBOE MOJI0KEHHUE.
4. [InaBHO yBenuuMBasi TOK C NOMOIIbI NEPEMEHHOIO COMPOTHUBIIEHUS OT HYJIA 10 NEpBOU

oun(ppoBaHHON OTMETKE Ha IIKaJle IIOBEPIEeMOro aMmnepmeTpa Ay, 3anucaTh B Ta0iuIy | 3HaU€HHs TOKOB
Ap 1 Ao. [TOBTOPUTE ONIBIT /17151 BCEX OCTATBHBIX OLM(POBAHHBIX 3HAYCHHUHN JJIs1 aMIiepMeTpa Ay,
Tabnuma 1 ( mpu yBeIM4eHUHU TOKA)

Ay
Ao
Ay

S. JUig Kak0il OTMETKM IIKaJlbl ONpeAEUTh HauOOJbIIYyI0 Pa3HOCTb A M 3amucaTh €€ B
Tabnuny 1.

6. [ToBTOpUTH OMBIT MyHKTa 4 MpH IJIaBHOM YMEHBLIEHUM TOKa. Pe3ynbTaThl m3MepeHHit

3anucarh B TaOIUILy 2

Tabnuua 2 ( mpy yMEHBIIEHUHU TOKA)
Ay
Ao
Ay

7. Jnst xaxaoro 1u@poBOro 3HAYEHHUS OMPENETUTh PAa3HOCTh IMOKa3aHUW 00pasIoBOro
npubopa o Gopmyne:

A=A1-Ap
8. Jlnst xaxkoro mugpoBOro 3HA4YECHUs OMPEACTUTh MPUBEIECHHYIO MTOTPEIIHOCTD.
Crenatb BBIBOJI O COOTBETCTBUH KJlacca TOUHOCTH MOBEpsieMoro mpudopa.

KoHTpoJibHBIE BONIPOCHI:

1. Ot yero 3aBuCUT Bapuanys MoKa3zaHUH Ipudopa.

2. Kax 0003Ha9aroTCs KJIacChl TOYHOCTH Ha TIKaJe IproOopa.
3. Uro Takoe OTHOCHUTEJbHAS OTPEIIHOCTb.

4. Kak o0o3HayaeTcs MpUBeI€HHAs OTPEIIHOCTD.

73



JlaGoparopuasi padora Ne 3
N3mepenre THAYKTUBHOCTU U EMKOCTH MOCTOM IIEPEMEHHOTO TOKa
Heab pa6oThi: U3y4UTh YCTPONCTBO U pabOTy MPUOOpa, €r0 COCTABHBIX YaCTEH U HAYUYUTHCS
IIPUMEHATH MOCT IIEPEMEHHOI0 TOKA JJIs U3MEPEHUS TapaMeTPOB UHAYKTUBHOCTEN U KOHJIEHCATOPOB.
OOGopyoBaHue:
1) Moct nepemennoro toka E7-9(E7-4);
2) O0Opa3ibl KOHACHCATOPOB, HHIYKTUBHOCTEH.
ITopsinok BbINOTHEHNsA PadOTHI:
1. IloaroroBuTh MPUOOP K padoTe, 1Jisi ITOTO:
Knemmy 3a3zemienus Ha nepeHel maHenu Npudopa COeAUHUTD C 3eMJITHOM ILIHUHOM.
1.1 BxuitouuTh npudOp B C€Th IPU MOMOIIM COEIMHUTENIBHOTO IIHYpa.
13 VYcTaHOBUTH TyMOJIEp BKIIOYEHHS B TIOJOKEHUE KCEThY», IPU 3TOM
J0JI)KHA3arOpeThCsl CUTHAJIbHAS JIAMIIOUYKA
2. Ilporperb npudop B Teyenue 15 MuH.
2.1. 3a Bpems nporpesa IpoBepUTh paborocnocooHoCTh npudopa. Ilpu ucnpaBHOM
npubope:
A)10JKHA MUTHYTb JIAMIIOYKa CBETOBOTO MHAMKATOPA MPH BKIKOYECHHU TyMOJIEpa«ceThy;
b) npousBectu HacTpoiiky npubopa Ha HyseBble OUEHHs 110 CBETOBOMY MHIUKATOPY PYyUKON
«HAY. YCT.» npu pazoMkHyTbhIX kiieMMax CX U 3aMKHYTBIX Kiaemmax LX u HyleBbIx
IIOJIOKEHMSIX BCEX OTCYETHBIX YCTPOUCTB KOoHAeHCaTOpoB C,C, Cob, IpEKIII0YaTEND
«MHOXMUTEJIb K» npu 3Tom noskeH ObiTh B nosnoxenuu « I3MEP. C» npu nsmepenun
€MKOCTH; "
B) mpoussecTu HacTpoliky npubopa Ha HyJIeBble OMCHUS PyUKOW
«HAY. YCT.» npu 3aMKHYTBIX KileMMax LX 1 HyJIeBbIX MOI0KEHUSI BCEX OTCUETHBIX
yCTpOiicTB KOoHAeHcaTopoB; nepekiatoyarens « MHOXUTEJIb K» npu 3Tom noouepenno
ycranaBinuBaercs B nosoxenue 0,01; O; 1; 10; 100 npu u3aMepeHun UHAYKTUBHOCTH.
3. IIpoBenenne usmepennii HHAYKTHBHOCTH.
3.1. 3amKkHyTb K1eMMBbl LX.
3.2. YcranoButh nepekiaouatenb Ci U oTcueTHble ycTpoicTBa KouzaeHcatopoB Cp; u C3 Ha HYyJIb.
VY CTaHOBKY OTCUETHBIX YCTPONUCTB MPOU3BOJUTH 10 YACOBOI CTpEIKe.

3.3. [locraButs nepexitouatesib «MHOKXUTEJIb K» B HykHO€ mos10’keHUE, €CIIU U3BECTEH
HOPAJOK U3MEpsieMOl HHAYKTUBHOCTH. Eciiu mopsaok usmepseMoil MHAYKTUBHOCTH HEU3BECTEH, TO
nepektoyarenb « MHOXKUTEJIb K» cnengyer nocraButs B nonoxenue 100, B KOTOpOM NpoBECTH
OPUEHTHPOBOYHOE U3MEPEHNE HHIYKTUBHOCTHU JIF00O0W BETMUMHBI, HaXOJAIIeHcs B Ipeieiax BeTuYuH
WHIYKTUBHOCTEH, N3MEPSAEMbIX TPHUOOPOM.

3.4.1o6utecst pyukoit «HAY. YCT.» HyneBbix OueHuil (HylIeBbIM OHEHHEM COOTBETCTBYET
MOMEHT IIOracaHusl CBETOBOro HHAMKatopa). Ilpu OGomnblioi paccTpoilke TreHepaTOpOB CBETOBOI
WHJMKATOp 3aTeMHEH. [Ipu yMEeHbIIEHHMM pacCTpOMKM HHIMKATOP HAYyMHAET CBETUTHCS, a IpHU
OpUOIMKEHUH K HYJIEBbIM OHEHHSIM -MUTaTh, W IpPH PABEHCTBE YacTOT T'€HEpaTOPOB CBETOBOM
WHJUKATOp HE TOPUT.

3.5.CHATh 3aKOopayMBaIONIyI0 TUIACTUHY H K KiIemMMaM L MOAKIIOUHATE H3MEPSIeMYIO
MHIYKTUBHOCTb. JIOOMTHCS HYNEBBIX OMEHUN BpallleHHEeM PY4YeK OTCUETHBIX YCTPONCTB KOHJEHCATOPOB

Co(rpybas HACTpOiiKa) u Cs(Tounas HacCTpoiiKa) no 4acoBOM CTpeJIKeE.
N3mepsiemas Benuunna nHAYKTUBHOCTH (LX) B MKI'H onpenensiercst mo Gpopmysie:
Lx=K (C2+C3),

rae K -muoxurens nogauamazonos (0,01; O; 1; 10; 100).

3.6.ITocne onpeneneHus MOPSAKa H3MEPSEMON HHIYKTUBHOCTH CIICTYET YTOUYHUTH PE3YJIbTATHI,
s gero mnepekmodatens «MHOXUTEJIb K» HeoOXonMMoO MOCTaBUTH B HYKHOE MOJOXKECHHE H
MIPOM3BECTH M3MEPEHHS B BBIIIE H3J0KEHHOM IMOpsAAKe, HaunHas ¢ nyHkra 3.1. Ilpm Hactpolike
pYyUYKaMH OTCUETHBIX YCTpOHCTB KoHAeHcaTopoB Cy u Capyuky «HAY. YCT.» He Bpamarts.

3.7.Ilpu wm3mepeHun WHAYKTHBHOCTH B pauamazone ot OJl mo 1,0 MxlT HeoOxommumo
MoJIb30BaThes nepexonoM 2.236.003 u mnactunoit 7.755.034. TonkmoduTs K K1emMmMaM LX mepexon u
3aMKHYTh €ro IUIACTUHOM. Brxirouurts MEePEKITI0YaATENb Cy B MOJIOKECHHE 0.
BricTaBUTh Ha OTCYETHOM YCTpOMCTBE KOHJeHcaTopoB Cp HysneBoe 3HaueHue, a Ha (3 3HadeHWHe,

74



COOTBETCTBYIOIIIEE BEIMYMHE 3aKopaunBaronied ractuHe (9 HI'H). HacTpouthcsi Ha HyneBble OWEHUS
pyukoit «HAY. VCT.» Pa3oMKHYTh IUIaCTUHY M MOJAKJIIOYUTH HU3MEPSEMYI0 HHAYKTUBHOCTH K
nepexony. U3mepenus npou3BOAUTh MO  METOJMKE, OMMCAHHOM B MYHKTE 3,5.

3.8.0mnpeneneHre MOMOJHUTEIHHON MOTPEITHOCTH HM3-3a BIHUSHUS JOOPOTHOCTH H3MEPSEMOM
WHIYKTUBHOCTH Ha 5 mojAjaMana3oHe Mpou3BoauTcs mno rpaduky.. I'padux maetr 3aBUCUMOCTD
BEIIMYUHBI MOTPEITHOCTH OT BEIMYUHBI 100poTHOCTH(Q) M3MepsieMoil MHAYKTUBHOCTH, U3MEPSIEMON Ha
paboueit yactoTe mpudopa.

Ipumep. Bennunna n3mepsieMmoid UHAYKTUBHOCTH 15— 100 MI" moOpoTHOCTS €€,
n3MepeHHas Ha yactoTe okoJio 11 kI'u=20. BennunHa HHAYKTUBHOCTHU C YYE€TOM MOIPABKU
ompeenseTcs o Gopmye:

B*-AU 100 mI'-0,28 mI'= 99,72Mr-IIpumeyanus:

1. Tlpu m3mepenun Manbix UHIYKTUBHOCTEH 10 10 MKI'H He 00s3aTeNTbHO TOOUTHCS TOTO, YTOOBI CBETOBOM
MHIUKATOp ObUT 3areMHeH. JlocTaTodHash TOYHOCTh HACTPOWMKH IOMYYaeTCsl MPU MEMJICHHBIX MHIAHUSIX
JIAMIIOYKH

T1000H BEIMYMHBI, HAXOASIIEHCS B IIpeJiesiaX BeINYHH HHAYKTUBHOCTEH, H3MEPIEMBIX
npubopom.
2. Tlpu n3mepennn Manbix MHAYKTHBHOCTEH 10 10 MKI'H He 00s13aTeIbHO JOOUTHCS
TOTO, YTOOBI CBETOBOM MHIMKATOP OBLT 3aTeMHEH. J[ocTaTouHast TOUHOCTh HACTPOMKU
TOJTy4aeTCs pu MEJUIEHHBIX MUTaHUAX
JIAMITOYKH.
3. TIpubop nozossier u3mepsaTh uHIyKTHBHOCTH OT 0,05 MK['H 1o 0,1 MI'H, ipy 5TOM HM3MEpeHUs 1o
TOYHOCTH HE FapaHTUPYIOTCS U HOCSIT CPaBHUTENbHBIN XapaKTep.

3.9. C nomomubto npubopa BO3MOKHO U3MEPEHNE UHAYKTUBHOCTH KaTyLIEK €
¢beppuToBBIMU cepaeuHnkaMu B nipenenax ot 1 MxI'n 1o 500 MxI'H ¢ morpemHOCThIO HE Xyx)e™ 10%.
MeTorka U3MepeHuss UHAYKTUBHOCTH C (PEPPUTOBBIMH CEpJIEYHMKAMU aHAJOTUYHA METOIUKE
U3MEPEHUS] MHAYKTUBHOCTH KaTylliek 0e3 cepaeunuka. OTcuer pe3ynbTaTa U3MEpEeHUsl IPOU3BOAUTCS
yepes MPOMEXYTOK BPEMEHHU, PaBHbIN BPEMEHHU yCTaHOBIEHUS Noka3zaHusa(l MunyTa).

4. IIpoBeaenne n3mepeHnst eMKOCTH.

4.1.Bxitounth KHONKY «I3MEP. C.»

4.2.YcTaHOBUTh HAa HYJAb OTCUETHBIE ycTpoiictBa KoHmeHcatropoB Cr umw C3 wm
nepexmoyarens Cp. VYCTaHOBKY OTCYETHBIX YCTPOWCTB MPOU3BOJAUTH II0 YAacOBOM  CTpEIIKE.
4.3 Hacrpoutbcss pyukoit «HAY. YCT.» Ha HyneBble OHEHMS 10 CBETOBOMY HHJIUKATOPY
(pu pa3oMKHYTBIX KiiemMax Cy).

4.4. IToaxar04nTh U3MEPSAEMYIO EMKOCTb K KiemMMaM Cy 1 mpounsBecTu BTOpUUHYIO
HACTPOWKY Ha HyJIeBbIe OUEHHUS, TIOIB3YACh nepekitouaTesieM Ci U OTCUETHBIMH YCTpOCTBaMH
koHgeHcaropoB Cr u Ca.

N3mepsiemas emrocthb (Cy) 8 nd onpenensercs mo hopmyre:
G=Q+C2+C3

IIpumeyanus:

1. Ilpu wusmepenun emkocreid 10 1000 ndue o0sg3aTenbHO JOOMBATHCS TOrO, 4YTOOBI CBETOBOM
MHIMKaTOp ObLT 3areMHeH. JlocTaTouHas TOYHOCTH HACTPOMKHM TOY4aeTcss NpU MEUICHHBIX MHIAHHSIX
JIAMITOYKH.

2. DKpaHUPYIOIUIYIO (BHELIHIOW) OOKIaAKy H3MEpSEeMOro KOHJIEHCATopa CllefyeT NPHUCOSIUHUTh K
KOPITYCHOH KJIEMME.

3. Ilpn wm3MepeHUH HENB3S TOAHOCHTH PYKYy WM KaKOW-HUOYIb TpPEAMET K COCTMHUTEIHHBIM
MIPOBOJHUKAM M KJIEMMaM Mpuoopa.

4. TIpu TOYHBIX U3MEPEHUSX HE PEKOMEHYETCS M0JIb30BaThCS COEIMHUTENLHBIMU IPOBOIAMH, KOTOPbIE
CO3/IAI0T JIONOJIHUTENBHYIO €MKOCTh. Tak, HalpuMep J1Ba COEAMHUTENBHBIX NPoBOIOB auamerpom 0,5

MM, JUTHHOU OKOJIO 10 CM BHOCST JTOTIOJTHUTEIBHYO MIOTPEITHOCTH 0K0JI0 0,5%.

5. M3mepeHne MaibIX €MKOCTeH HEOOXOIMMO TPOM3BOIUTH C ITOMOIIBIO nepexoaa
2.236.003.
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KoHTpoJibHbIE BOIPOCHI:

OT 4ero 3aBUCUT BEINYNHA EMKOCTH KOHACHCATOpAa.
HazBarb ocHOBHBIE MapaMeTpbl KOHAEHCATOPA.
IosicHuTh MOopAA0OK USMCPCHUS HHAYKTUBHOCTH.
[TosicHUTH MOPSIOK U3MEPEHHSI EMKOCTH.

Uro onpenenser yroia Iu3IeKTPUUECKUX ITOTEPb.

ko E
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