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I. [TacnopT KOMIJIEKTAa KOHTPOJbHO-0II€HOYHBIX CPEICTB
1.1. Pe3yJbTaThl OCBOEHHMSI MPOrpaMMbl NMPO(PeCcCHOHATIBLHOI0 MOAYJIs, MOAJIeKaIue

npoBepKe

1.1.1. Bux npodeccnoHaIbHOM 1eITeJIbHOCTH
PesynbpTaToM ocBoeHUs TPO(HEeCCUOHATEHOTO MOAYJIS SBJISIETCSI TOTOBHOCTH O0YUaIOMIerocst
K BBIIOJHEHUIO BHAA MpodecCHOHANBHOM neAaTenbHOCTH «lIpoBeneHne IUarHOCTHPOBAHMS
TPAHCIIOPTHOTO AJIEKTPOOOOPYNOBAHUS U ABTOMATHKM» M COCTABIISIONINX €T0 MPOPECCHOHATBHBIX

KOMIICTCHITUH,
CHELHUAILHOCTH B LIEJIOM.

a TaKXC 06H_[I/Ie KOMIICTCHII MU,

dbopMupyromumecss B Mpolecce OCBOCHUs

®opMoil IPOMEKYTOUHOM aTrTecTaluud IO NPOPECCHOHATBHOMY MOAYNIIO SBISETCA
muddepeHMpoBaHHbIid 3aueT (6 cemecTp), 3aueT MO MPOM3BOJACTBEHHOW NpakTuke, Popmoit
UTOTOBOM aTTecTalMM 1O NPOPEecCHOHATBPHOMY MOJYJIH KBAIM(UKALMOHHBIM 3K3aMeH (6

ceMecTp)

HMTtorom sk3aMeHa SIBISETCS OI[CHKA.

1.1.2. IlpodeccuonanbHble U 00LIUE KOMIIETEHINH

B pesynbrare OCBOEHHS MPOrpaMMbI MPOPECCHOHATBLHOTO MOAYIS Yy OOyYaroIIuxcs
JIOJIKHBI OBITH CHOPMUPOBAHBI CIEAYIONINE KOMIIETEHIUH.
Tabmuna 1. [Tokazatenu ouenku GopcupoBanHoct [1K

IIpodeccrnonanbubIe IHoka3aresu OLeHKH pe3yabTara ®opma KOHTPOJIA "
KOMIIeTeHIIUH OLICHUBAHMS
IIK 4.1 Onpenenuts | [lokazarenem SIBJISICTCS ymeHue | Pemenue 3agau
TEXHUYECKOE COCTOSIHUE | ONIPEAEIUTh TEXHUYECKOE COCTOSIHME | 3aIiuTa BBITIIOJTHEHHBIX
JeTale, Yy3JI0B U W3LCIHH | ACTAlleH, y3JI0B u u3zenuil | 1abopaTopHBIX 151
TPaHCIIOPTHOI'O TPAHCIIOPTHOT'O JIEKTPOOOOPYIOBaHUS | TPAKTHUECKUX paboT
3JIEKTPO0OOPY 10BaHUS U | 1 aBTOMATUKH. OreHka BBIOJIHEHUsT padoT
ABTOMAaTHKH. BO BpeMsl
IIPOU3BOICTBEHHOMN
PAKTUKU
ITIK 4.2 Anammsuposarts | [lokazarenem  sBisiercs yMeHue | Pemenue 3anau
TEXHUYECKOE  COCTOSHHME M | aHAJIU3UPOBATh TEXHUUYECKoe | 3aimTa BBIMIOJTHEHHBIX
IIPOU3BOJUTH Ne(QEeKTOBKY | COCTOSTHUE u IPOU3BOJIUTH | TAOOPATOPHBIX "
Jeranei " y370B | 1epeKTOBKY  JAeTaiedl M Y3JIOB | IpaKTUYECKUX padoT
TPaHCIIOPTHOI'O TPAHCHOPTHOTO 3JeKTpoobopynoBaHus | OLeHKa BBINOJIHEHHUS paboT
3EKTPOOOOpYyI0BaHUS U | ¥ aBTOMAaTHKHU BO Bpems
aBTOMATHUKH IIPOU3BOJACTBEHHON
PAKTUKU
[IK 4.3 IIpornosuposars | [lokazarenem SBIACTCS yMmeHue | Pemenue 3anauy,
TEXHUYECKOE COCTOSIHME | IPOTHO3UPOBATh TEXHUUYECKoe | 3aimTa BBITIOJTHEHHBIX
151631 (15071 TPAHCHOPTHOTO | COCTOSTHUE W3JEUH TPAHCIOPTHOTO | JIAOOPATOPHBIX U
3EKTPOOOOpYyI0BaHUS U | DIIEKTPOOOOPYIOBAaHUS U aBTOMATUKH | MPAKTUYECKUX paboT
aBTOMATHUKH c LENBI0 | ¢ LEeNbl0 COBpeMEHHOro mpoBeHHs | OleHKa BBIMOJIHEHUS padoT
COBPEMEHHOTO MIPOBEHHUS | PEMOHTHO-BOCIIUTATENbHBIX PA0OT U | BO Bpems
PEMOHTHO-BOCIIUTATENBHBIX MOBBILIEHUS 0e3aBapuItHOCTH | TPOU3BOACTBEHHOMN
pabor 51 MOBBIIICHUS | SKCIUTyaTallid aBTOTPaHCIIOPTa. MPAKTUKU

0e3aBapUITHOCTH IKCILTyaTaIlluu
ABTOTPAHCIIOPTA.

Tabmuua 2. ITokaszarenu oueHku copmupoBanHocTH OK, (B T.4. yacTHUHOM)

O01mue KOMIeTeHIINHU
(603MOdICHA

qacmuuHas

IMoka3aTe/n olleHKHU pe3yabTaTa

®opMa KOHTPOJSA H
OlLICHUBAHMS




cpopmuposannocms)

OK'1 IloHumaTe  CymIHOCTH H
COLUMAIIBHYI0 3HAYUMOCTb  CBOEH

IloxazaTeneMm sBIsIeTCA YMEHUEC
IIOHHUMATh CYHIHOCTb u

DKCIEPTHOE
HAOJIIONEHUE M OLIEHKA

Oynyiei npodeccuu, MposABIATh K | CONUANbHYIO 3HAUMMOCTh CBOEW | HA  NPAKTHUECKUX U
HEl YCTOMYUBBIN MHTEPEC Oyayei npodeccuu, MPOsBIATH K | TaOOPaTOPHBIX
HEW YCTOWYHMBBIN MHTEPEC 3aHATHSX, npu
BBITIOJIHGHUH PaboT 1o
y4eOHOMI MPaKTHKE,
aHKETUPOBaHUE
OK 2 Opranu3oBbIBaTh [lokazaTenem sBIsieTCA yYMEHHE | DKCIEPTHOE

COOCTBEHHYIO JeSTEIbHOCTD, | OPTraHU30BbIBATH COOCTBEHHYIO | HAOJIIOJICHUE U OLIeHKa
BBIOMPATh THUIOBBIE METOIBI H | IEATEIHHOCTh, BHIOUPATh TUIOBBIC | HA  MPAKTHYECKHX U
Croco0bl BBINOJIHEHUS | METOJIbI U CIIOCOOBI BBIIIOJHEHUS | 1a00paTOPHBIX
npodeccuoHaNbHBIX 3aja4, | NpopecCUOHAIbHBIX 3aja4, | 3aHATUSX, pu
oleHuBaTh MX 3(P(PEKTUBHOCTh M | OLEHHBATh HUX 3((HEKTUBHOCTh U | BHINOJHEHUH paboT IO
Ka4eCTBO. Ka4eCTBO. yueOHOM IIPaKTHKE,
aHKETHPOBaHUE
OK 3 Ilpunumare pemenuss B | [lokasaTenem sBusercss ymeHHe | DKCIEPTHOE

CTaHJApTHBIX W  HECTAHJAPTHBIX | IPUHUMATh pereHus B | HAOJIIOZIGHUE U OLIEHKa
CHUTyallsIXx M HECTH 32 HHUX | CTAaHJAPTHBIX M HECTAHIAPTHBIX | HA  MPAKTHYECKHX W
OTBETCTBEHHOCTb. CUTyallUsIX M HECTM 3a HHX | JJAOOPaTOPHBIX
OTBETCTBEHHOCTb. 3aHATHUSIX, npu
BBINOJIHEHUHM paboT 10
yueOHOM IIPaKTHKE,
aHKETHPOBaHUE
OK 4 OcymecrBnare nouck u | [lokasatenem sBiseTcss yMmeHHE | DKCIEPTHOE
UCIIOJIb30BaHUE UH(POPMALIUH | OCYLIECTBIATh MIOUCK U | HaOMIo/leHHe M OLEHKa
HeoOxoaumon st 3((PEeKTUBHOTO | UCIONb30BaHHE nHbOpMalluy | HA  MPAKTUYECKUX U
BBIMOJIHEHUST PO ECCHOHANBHBIX | He0OX0AUMOI At 3¢ (deKkTuBHOro | 1a00paTOPHBIX
3a71a4 = Npo(eCCHOHATIBHOTO U | BBIMOJHEHUS] NPOPECCHOHANbHBIX | 3aHATHUSX, npu
JUYHOCTHOTO Pa3BUTHSI. 3ajjad  NpOo(ECCHOHATBHOIO U | BBIOJHEHUH paboT 1o
JMYHOCTHOT'O Pa3BUTHSL. yaeOHOI MIPaKTHKE,
aHKETHPOBaHUE
OK 5 Hcnons3oBaTh [Tokazarenem sBieTCd yMEHHE | DKCIIEPTHOE

UH(POPMAIIMOHHO- UCMOJIb30BaTh  MH(OPMAIIMOHHO- | HAOMIOEHHE M OLEHKa
KOMMYHHKAI[IOHHbIE TEXHOJOTMHM B | KOMMYHUKALIMOHHBIE TEXHOJIOTMM | HA  IPAaKTHYECKUX U
npo¢eCCUOHATIBHOM IeITENbHOCTH. | B npodeccuoHaTbHON | JJaOOPaTOPHBIX
JESITETbHOCTH. 3aHATHUSAX, npu
BBINOJIHEHUH paboT 10
yueOHOM MpaKTUKE,
AHKETUPOBaHUE
OK 6 Pab6orats B komiektuBe u | [lokasatenmem sBisieTcss yMeHHE | DKCIEPTHOE

KoMaHJe, 3((PEKTUBHO OOIIATHCS ¢

pa6OTaTL B KOJIJICKTUBC n

HaGHIO,Z[CHI/Ie n OILCHKa

KOJUIETaMHU, PYKOBOJCTBOM, | KOMaH[€e, 3(p(PEKTUBHO OOIIATHCSA C | HA ~ NPAKTHYECKUX U
HOTPEOUTETAMU KOJUJIETaMH, PYKOBOJICTBOM, | JIJAOOPATOPHBIX
HOTPEOUTENIAMU 3aHATHUSX, pu
BBINOJIHEHUH paboT 10
y4eOHOMI MPaKTHKE,
aHKETUPOBaHUE
OK 7 bpars Ha ceOs | [lokazarenem sBIIETCS yMEHHUE | DKCIIEPTHOE

OTBETCTBEHHOCTb 33 PabOTy 4JICHOB

Opatb Ha ce0si OTBETCTBEHHOCTb 32

HAOJIIOJEHUE U OLIEHKA




KOMaH /b (MOAUMHEHHBIX), | padboTy YJICHOB KOMaHJIbl | HA  IPAaKTHUYECKUX U
pe3yJbTaT BBITOJHEHUS 3aJaHUH. (MOYMHEHHBIX ), pe3yabTar | 1a00paTOpHBIX
BBITIOJTHEHMS 3a/1aHUH. 3aHATHUSAX, npu
BBINOJIHEHUHM paboT 10
y4eOHOI IIPaKTUKE,
aHKETHPOBaHUE
OK 8 CamocrosTenbHO [Toxazarenem sBiSE€TCd yMEHHE | DKCIIEPTHOE

OTIpEeIeIATh 3a/1a4Ml | CaMOCTOSITENIEHO ONpeAeNsaTh | HaONII0JIeHHe U OlEHKa

npo¢ecCuoHaIBHOTO U | 33124 TpO(EeCCHOHANBLHOTO U | HA  MPAKTUYCCKUX U

JUYHOCTHOTO Pa3BUTHS, 3aHUMATHCS | TMYHOCTHOTO pa3BuUTHUS, | Ta0OPATOPHBIX

camMo00pa3oBaHUEM, OCO3HAaHHO | 3aHUMAaThCS  CamMO0Opa30BaHUEM, | 3aHATHUSX, npu

IUTAHUPOBATH MOBBILIEHHE | OCO3HAHHO IUTAHUPOBATH | BBIMIOJHEHUU pPaboOT 1o

KB (DUKALIHH. MOBBIIICHUE KBATU(UKAIUH. y4ueOHOU MpPaKTHUKE,
aHKETUPOBaHUE

OK 9 OpuentupoBatbcs B | [lokazarenem sBisieTcss yMeHHE | DKCIEPTHOE

YCIIOBHSIX 4acTou CMEHBI | OPUEHTUPOBATHCS B YCIOBHUAX | HAOJMIOJEHUE M OIEHKa

TEXHOJIOTUI B NPO(EeCcCHOHANBbHOM | yaCTOM CMEHBl TEXHOJOIMH B | HAa  NPaKTHYECKHX U

JeSITeIbHOCTH po¢eCCHOHATILHOM IeATENBHOCTH | JIAOOPATOPHBIX
3aHATHUSAX, npu
BBINOJIHEHUH paboT 1o
yueOHOM IIPaKTHKE,
aHKETHPOBaHUE

OK 10 Hcnonnsate BOMHCKYIO | IlokasaTenem sBisercs yMeHHUE

00s13aHHOCTh, B TOM UYHUCJE, C | UCIOJHSATH BOMHCKYIO

IIPUMEHEHUEM MOJyYEHHBIX | 003aHHOCTh, B TOM 4HCIE, C

pohecCuOHATBHBIX IPUMEHEHUEM MOJTyYEHHBIX

podhecCHOHATBHBIX

1.1.3. lupakTuyeckue eUHNULbI KMMeThb IPAKTHYECKHIl ONBIT», KYMeTh» U «3HATb)»
B pesynbraTe ocBOeHMS MPOrpaMMbl MPO(PECCHOHATBHOTO MOyl 00yJaroLIHics JOKeH
OCBOMTH CJIEYIOIINE AUITAKTUYECKAE €UHULIBI.
Tabnuua 4. Ilepeuens quaakruyeckux enunun B MJIK u 3aganuil 171t mpoBepKH

Koanl | HaumenoBanus IToxka3aTenn oueHKHU | DopMa KOHTPOJISA U

pe3yJabTara OIleHUBAHUSA

HNmeTh NpakTHYECKHUI ONBIT:

I[IO 1 | onpenenenust texuuueckoro | [lokazarensimu aBisitoTcs | [Iposepsiercst B xozne
COCTOSIHUSI CHUCTEM, Y3JIOB M | YMEHHE OnpeAeseHus | TPOU3BOJICTBEHHOU
JeTajei TPAHCHOPTHOTO | TEXHUYECKOTO COCTOSIHMSI | TPAKTUKHU
AIEKTPOOOOPYAOBAHUS U | CUCTEM, y3JI0B W JeTaiei
9JIECMEHTOB aBTOMATHKH TPAHCIIOPTHOTO

AIEKTPOOOOPYAOBAHUS 71
DJIEMCHTOB aBTOMATHKH

YMeTh:

Vi - paszpabateiBaTh anropuTMm | [lokazaTensmu apisitores | [Iposepsiercs B
MOWCKa HEHWCIPaBHOCTEW B | yMEHUE pa3pabaThIBaTh | MPOIECCE OCBOCHMS
CUCTEMax  TPAHCHOPTHOIO | AITOPUTM noucka | nporpammsl [IM, Bo
AIEKTPOOOOPYIOBAHUS; HEHUCIPAaBHOCTEM B CHUCTEMax | Bpems,

TPaHCHOPTHOI'O MIPOMEKYTOUHOMN

AIEKTPOOOOPYAOBAHUS; aTTecTaluyuu n
KBaJTM(UKAITMOHHOTO
9K3aMeHa

V2 - BBIOMPATh Metobl | [lokazaTensimMu aBisitoTcs | [TpoBepsiercst B




JIMAarHOCTHPOBAHUS CHUCTEM | yMEHHE  BBIOMpAaTb  METOJBI | MMPOLECCE OCBOCHUS
U3JEeIUN, y3JI0B M JeTajleil | IMarHOCTUPOBAHUS cuctem | nporpammel [IM, BO
TPaHCIIOPTHOTO W3IENUN, Y3JI0B W JeTajel | Bpems,
ANEKTPOOOOPYA0BaAHUS U | TPAHCIIOPTHOTO IIPOMEKYTOUHON
3JIEMEHTOB aBTOMAaTUKH AJIEKTPOOOOPYI0BAaHUS U | aTTecTaluu u
3JIEMEHTOB aBTOMAaTUKH KBaJIU()UKALIMOHHOTO
JK3aMeHa
Vv3 - moJab30Barbes cupaBodHoi | [lokazarensimu asisitores | [Iposepsiercs B
nureparypoil u IHTepHeToOM | yMeHue MOJIB30BAThCS | MPOLIECCE  OCBOECHUS
JUIst MOJy4YEeHUs | COPaBOYHOM juTepaTypoil U | mporpammbl [IM, Bo
HEOOXOIMMOM TeXHUYECKOH | MHTepHEeTOM JJIsi TOJIyueHHs | Bpems,
uHdopManuu HE00X0IUMOi TEXHUYECKOH | MPOMEXYTOUHOU
uH(popManuu aTTecTaluu u
KBaJTU(DUKAILIMOHHOTO
9K3aMEHa
V4 - ucnonb3oBarh | [lokazaremsamu asisitores | [Iposepsiercs B
MporpaMMHOE OOecleueHue | yMEeHue UCII0JIB30BAaTh | MPOLECCE OCBOCHMS
B npodeccuoHanbHOM | mporpaMmHoe obOecrieueHue B | mporpammbsl [IM, Bo
NEeATEIbHOCTH npodeccuoHanbHOM BpeMms,
JIeATEIbHOCTH IIPOMEKYTOUHOM
aTTecTaluu u
KBaJTU(DUKALIMOHHOTO
JK3aMeHa
V5 - IpUMEHATh KoMIbroTepHbIe | [Iokazarensamu asisitores | [Iposepsiercs B
TEXHOJIOTHU IIpU | yMEHUE IPUMEHATH | IPOLIECCE OCBOEHUS
JMarHOCTUPOBAaHUM KOMITBIOTEPHBIE  TeXHOJIOTHH | iporpammel [IM, Bo
TPAHCIIOPTHOTO npu JMarHOCTUPOBAHUHU | BpeMs,
ANEKTPOOOOpYy10BaHUS U | TPAHCIIOPTHOTO MIPOMEXYTOUYHOMN
2JIEMEHTOB aBTOMAaTUKH AIIEKTPOOOOPYNOBAHUS U | aTTecTaluu u
3JIEMEHTOB aBTOMAaTUKH KBJIN(PUKAITIOHHOTO
9K3aMeHa
Y6 aHaJIM3UpOBaTh TexHuuyeckoe | [lokazaTensamu apnsoTes | [Ipoepsiercs B
COCTOSIHUE W NPOU3BOJUTH | YMEHHUE aHAJIM3UPOBATh | IPOLIECCE OCBOCHHUS
NepeKTOBKY  JeTaled U | TeXHHYECKoe  cocTosiHue | | mporpammsel [IM, Bo
y3J10B TPaHCIIOPTHOT'O | IPOU3BOIUTH ne(QEeKTOBKY | Bpems,
ANEKTPOOOOpYI0BaHUS U | neraneu u Y3JI0B | IPOMEXKYTOUHOM
aBTOMAaTUKU TPAHCIIOPTHOTO aTTecTaluu u
AIIEKTPOOOOPYIOBaAHUS U | KBUIU(PUKAITIOHHOTO
ABTOMATUKH 9K3aMeHa
Vo6 MPOTHO3UPOBATH [Tokazarensimu SIBJISTFOTCSA
TEXHUYECKOE COCTOSIHUE | YMEHHUE IIPOrHO3UPOBATh
U3 JIeIui TPAHCIIOPTHOT'O | TEXHUYECKOE COCTOSIHUE
3JIEKTPO0OOPYIOBAHHUS U | U31enui TPAHCIIOPTHOTO
aBTOMATUKH C  IEeNbIo | 3JIEKTPOOOOPYAOBAHUS u
CBOEBPEMEHHOTO aBTOMAaTHUKHU C  LENbI0
MIPOBEACHUS PEMOHTHO- | CBOEBPEMEHHOIO  ITPOBEACHUS

BOCCTaAaHOBUTCIIbHBIX pa60T u
HOBBIIICHHUS
0e3aBapHitHOCTH
IKCILTyaTalliH TPAHCIIOPTa

PEMOHTHO-BOCCTaHOBHUTEIHHBIX
pabor u MTOBBIIIICHUS
0e3aBapHUIHOCTH IKCILTyaTaI[uu
TpaHCIopTa

3HATh:




31 - nopsgok  opranuszauuu | Ilokazartensmu apisoTes | IIpoepsiercs B
JIMAarHOCTUPOBAHUS U | yMEHHe nporecce OCBOEHUS
CEpBUCHOTO  OOCTYXKHBaHUSA nporpammbel  [IM,
TPAHCHOPTHOT'O IPOMEXKYTOUHON
ANEKTPOOOOPYTOBAHUS; aTTecTaluu u

KB (PUKALIMOHHOTO
JK3aMeHa u
BBIITOJIHEHUS

1a00paTOPHBIX u
IPaKTUYECKUX paboT

32 -IIPUHLHUII nencrus, | Ilokaszaremsamu asisitores | [Iposepsiercs B
YCTPOMCTBO U KOHCTPYKIMIO | TIOHUMaHUE npolecce OCBOEHUS
W3JENNd, y3J0B U JAeTalled nporpammel  IIM,
TPAHCHOPTHOT'O IPOMEKYTOUHOU
AJIEKTPOOOOPYTOBAHUS u aTTecTaluu u
3JIEMEHTOB aBTOMAaTHKH; KB (PHUKALIMOHHOTO

JK3aMeHa u
BBIITOJIHEHUS

71a00paTOPHBIX u
IPaKTUYECKUX paboT

33 - ycnoBus 3kcrutyatanuu | | Ilokasatensmu apisaoTes | [lpoepsiercs B
TEXHHYeCKHe  TpeOOoBaHUs, | 3HAHUE npolecce OCBOEHUS
NIPEAbABIISIEMBIE K U3JIEIUIM nporpammel  IIM,
TPaHCIIOPTHOTO IIPOMEXYTOUYHON
ANEKTPOOOOpYy10BaHUS u aTTecTaluu u
aBTOMATHUKH; KBaJTH(PHUKAIIMOHHOTO

JK3aMeHa U
BBITIOJTHEHUS

1a00paTOPHBIX u
IPaKTUYECKUX paboT

34 - coBpeMeHHble  MeTonbl | [lokazaTensamu asisaroTes | [Ipoepsiercs B
JMarHOCTUPOBAHUS M3JAEIUI | yMEHUeE Mpolecce OCBOCHHS
TPaHCIOPTHOT'O nporpammel  IIM,
ANEKTPOOOOPYI0BaAHUS; MIPOMEXYTOUYHOMN

aTTecTaluu "
KBaJTM(PUKAIIMOHHOTO
JK3aMeHa u
BBITIOJTHEHUS

1a60paTOPHBIX u
MPAKTHUYECKUX PadoT

34 Ha3HAYEHUE U  OCHOBHBIE IIposepsiercs B
napaMmeTpbl rpolecce OCBOCHHS
JMarHOCTHYECKOT O nporpamMmel  IIM,
o0opyoBaHus MIPOMEXYTOUHOMN
OTEUYECTBEHHOIO u aTTecTaluu U
3apyOe)KHOTO MPOU3BOJICTBA. KBaTM(UKAITTOHHOTO

JK3aMeHa U
BBINOJIHEHUS
1a00paTOPHBIX "

MPaKTHYECKUX padboT




s

ANANENEN

1.2.®@opMBbI NPOMEKYTOYHOM aTTeCTALMH 110 NMPO¢ecCHOHATBHOMY MOAYJII0
IIpomexyTouHbIMU (pOpMaMHU aTTECTALUU SBIAIOTCSA U (epeHIualIbHbIN 3a4eT, IK3aMeH,
OTYET IO MPAKTHKE, pe3ysibTaTaMu 3TUX (OPM aTTECTALUU SBISIOTCA 3a4eT/HE3a4eT U OICHKa

COOTBETCTBCHHO.

Tabauna 5. 3amanupoBaHHbie HOPMBI 1T

OMC)KYTOIIHOI‘/'I aTTCCTalluH

DJ1eMeHTBI MOY.JIsl,
npogeccuoHAJbHBII MOYJIb

q)OpMBI HpOMe)KyTO‘lHOﬁ aTreCralnumn

MJIK 04.01 3,/13
I1I1 3
IIM IK3amen (KearupuxkayuoHHwlil)

I1. Onenka ocBoeHMSI MEKIMCUMIIMHAPHOIO Kypca

2.1. ®opMbI U MeTOAbI OLIEHMBAHUS

Hpe,[[MeTOM OLICHKH OCBOCHUA MHK SBJISIFOTCA YMCHUA U 3HAHUS.

KOHTpOJIB U OHOCHKa OTHUX JUAAKTHYCCKUX CIAWHUL OCYHCCTBIIAIOTCA C HMCIOJIb30BAHUCM

cnenyromux GopM U METO/I0B:

YCTHBIN OIIPOC HAa JIEKLMSX, JJAOOPATOPHBIX U MPAKTUYECKHUX 3aHATHUSAX;

IMPOBCPKaA BLIIMMOJIHCHUS ITMCbMCHHBIX JOMAITHUX SaHaHHﬁ, na60paT0prlx " IIPAKTUYICCKUX pa60T,

CaMOCTOSITENILHOM pabOThI CTYIEHTOB;

3alUTa 1a00PaTOPHBIX U MPAKTHYECKUX padoT;

TECTUPOBAHUE;

pa60Ta CO CXEMaMH, CTCHAaMH U MaKCTAMH Ha YPOKCE,

OTYET 110 IPAKTUKE MPOU3BOJCTBEHHOM.

2.2. llepeuens 3axaHuii 11 oneHku ocsoennst MJIK

Tab6numa 6. [lepeuens 3aganuii B MK

IIpoBepsiemble pe3yabTaTbl 00y4eHUs! Tun 3axanus Bo3MmoskHoCcTH
HCIO0Jb30BAHNS

Ymern: - nabopatopHas paboTa; - TEKYLIHUH

-pa3pabaTbIBaTh AITOPUTM IIOMCKA | MPAKTUYECKUE KOHTpOJIb;

HEUCIPAaBHOCTEN B CUCTEMAx | - TECTUPOBAHHUE; - UTOTOBOE

TPAHCIIOPTHOI'O AJIEKTPOOOOPYIOBAHMUS; - pemieHue 3a1ay, OLICHUBAHHE;

BBIOMPAaTh METOJbl JUArHOCTUPOBAHMS | -CAMOCTOSITENIbHAsT ~ paboTa | - MPOMEXYyTOUYHAS

CHCTEM W3JIeNIMiA, Vy3JI0B W JETajeH | CTyJIECHTOB; aTTecTalus;

TPAHCHOPTHOT'O 3JIEKTPOOOOPYNOBaHUSA U | -3a4eT

AJIEMEHTOB ABTOMATHKH; -nudepeHnpoBaHHbII

I10JIb30BATHCS CIIPAaBOYHOM JINTEPATYPOH U | 3a4ET

HNHuTepreTomM JUIs nosryyeHus | Oruer o

HE00X0IMMOH TEXHUYECKOH | IPOU3BOJCTBEHHON

uH(pOopMaLnu; MIPaKTHKE

UCIIONIb30BaTh MPOTPaMMHOE 00eCIIeUeHIE
B IIpo(hecCHOHANBbHOM e TeNbHOCTH;
NPUMEHSATh KOMIBIOTEPHBIE TEXHOJOTHU
NpYA JAAATHOCTHPOBAHUH  TPAHCIIOPTHOTO
DIIEKTPOOOOPYIOBAaHUSI U DJIIEMEHTOB
ABTOMATHKH;

AQHAJM3UPOBATh TEXHUYECKOE COCTOSIHUE U
NPOM3BOIUTh JC(PEKTOBKY jaeraned u
y3JI0B TPaHCIIOPTHOTO

3amuTa KypcoBoi




AJEKTPOOOOPYTOBAHMS U ABTOMATUKHU;

MPOTHO3UPOBATh TEXHUYECKOE COCTOSHUE
15631 (112171 TPaHCIIOPTHOTO
3EKTPOOOOpYAOBaHUS U aBTOMATHUKH C
LENbI0  CBOEBPEMEHHOI'O  IIPOBEICHUS
PEMOHTHO-BOCCTAHOBUTEIBHBIX paboT U

MTOBBILIEHUS 0e3aBapuiHOCTH

9KCILTyaTalliu TPAHCIIOPTa;

3HATB: - TEKyUIUH
-TIOPSII0K OpraHu3aIu KOHTPOJIb;
JTMarHOCTHUPOBAHUS u CEPBUCHOTO - UTOTOBOE
o0cCIyKUBaHUS TPAHCIIOPTHOTO OILICHUBAHME;
AIEKTPOOOOPYAOBAHUS; - MPOMEXKYTOYHAs
OPUHLIMIT  JCUCTBUSA, YCTPOHCTBO U aTTecTanus;

KOHCTPYKUHUIO U3JIEJINM, y3JI0B U JeTajen
TPAHCIIOPTHOTO 3JIEKTPOOOOPYIOBaHUS U
AJIEMEHTOB aBTOMATHKU;

YCIIOBUSL JKCIUTyaTalldd W TEXHUYECKUE
Tp€6OBaHI/IH, MNPpEABABIACMBIC K U3ACTIUAM
TPAHCIIOPTHOTO 3JIEKTPOOOOPYIOBaHUS U

aBTOMATHUKH;
COBPEMEHHBIE METO/bl JUArHOCTUPOBAHUS
15631 (112171 TPAHCIIOPTHOTO
3JIEKTPOOOOPYI0BAHMS;

Ha3HAYeHHWEe U OCHOBHBIE MapaMeTpbl
JUarHOCTHYECKOIO 000pyI0BaHUS
OTEYECTBEHHOI'O u 3apy0exHOro
IIPOU3BO/ICTBA.

2.3. [IpakTuyeckue padorsl (6 cemectTp)

IIpakTnueckas padora 1

1. Ilenv pabomur:

OrneHka TEXHHUYECKOTO COCTOSIHHS PeJIe-peryIsTOPOB W PETYJIATOPOB HAIMPSIKCHHSI,
paboTaromMx C TeHepaTopaMH [EePEeMEHHOTO TOKa, C  HCIOJIb30BaHUEM KOHTPOJIBHO-
HCOBITATEILHOIO CTEHIAa MoJieIH D242,

2. 3a0auu pabomoi:
- U3YYUTh Ha3HAU€HUE, KOHCTPYKIHUIO M OONACTh MPUMEHEHHS KOHTPOJIbHO-HUCIBITATEIHHOTO
cTeHaa Mojenn D242;
- U3YYUTH MOPSIIOK MOATOTOBKHA KOHTPOJIBHO-UCTIBITATENILHOTO CTEHIa K paboTe;
- U3YYHTHh TOPSAJOK IPOBEPKH TEXHUYECKOTO COCTOSHUS PEJIe-PEryJISTOPOB M PETYJIATOPOB
HANPSDKEHUs, pabOTaOIINX ¢ TeHepaTOpaMy MEPEMEHHOTO TOKA ;
- TIPOBECTH MPOBEPKY TEXHUICCKOTO COCTOSIHHS PeJie-peryIsITOPOB M PETYJIATOPOB HAIPSHKCHUS,
paboTaronux ¢ reHepaTopaMu MEPEeMEHHOTO TOKa,
- cHenarb 3aKiiOuYeHHEe 00 HCIPABHOCTH PENe-PEeryJsITOPOB M PEryJISITOPOB HAMPSDKEHHUS,
paboTaronmx ¢ reHepaTopaMu MEPEMEHHOTO TOKA.

3. Ochawenue paboueco mecma:



KOHTPOJIbHO-UCTIBITATENbHBIN CTEH] MO D242, pene-peryiasaTopbl U perysTopbl HAPSKEHUS,
paboTaroliye ¢ reHepaTopaMy NEPEMEHHOT0 TOKa.

4. Cooeprrcanue u nopsa0oK 6bINONHEHUA PAOOMbBL:

4.1. Ha3znauenwue u 001acTh MPUMEHEHHS CTeHAa D242

KOHTpoNbHO-UCTBITATENBHBIN CTEH] MoJenu D242 mpenHa3HauyeH A KOHTPOJIsSI TEXHHUYECKOIO
COCTOSIHUSL U PEryJUpPOBKU CHATOIO C aBTOMOOMJIEH 3JIEeKTpoOoOOpYylOBaHHUS B YCIOBHUSAX
AIIEKTPOLIEXOB ABTOTPAHCIIOPTHBIX MPEANPUATHA U CTAHIUH TEXHUYECKOTO OOCTYyKHBAHUS
ABTOMOOMIIEH.

CteHJ N03BOJISET BBIITOJIHUTS!

- UCIIBITAHNE T€HEPaTOPOB MOCTOSTHHOTO U IIEPEMEHHOI0 TOKa MOIIHOCTBIO 110 6,5 KBT B pexume
XOJIOCTOTO XOJia U IO/l Harpy3KoW BeNW4YMHON 10 3 KBT. I'eHepaTopbl MOCTOSHHOIO TOKA TAaKXKe
MOTYT OBbITh UCIIBITAHbI B PEKUME JIBUTATEIIS;

- UCIIBITAaHUE CTAPTEPOB C HOMUHAIBHBIM HampspbkeHueM 12 u 24 B momrHoctsio a0 11 kBt (15
J1.C.) B PEKUME XO0JOCTOI0 X0/1a U B PEKUME ITOJIHOTO TOPMOKEHHUS;

- IPOBEPKY U PETYJIUPOBKY PEJIE-PETYISATOPOB K FEHEPATOpaM;

- MPOBEPKY Ha pabOTOCHOCOOHOCTh pelie-IipephiBaTesiel yKa3aTeaeld MOBOPOTOB, TATOBBIX pelle
CTapTEpPOB U KOMMYTALIMOHHBIX PEJIE;

- IPOBEPKY 3JIEKTPOJBUTATENIEeN BCIIOMOTraTEIbHBIX MEXaHU3MOB aBTOMOOMIIS, OOMOTOK SIKOpEH,
U3MEPEHHE COITPOTHUBIICHU;

- KOHTPOJIb U30JISILMHU LeTIel HU3KOT0 HalpsKEHHUS;

- IPOBEPKY UCHPABHOCTH MOIYIIPOBOAHUKOBBIX IIPUOOPOB.

4.2. YcTpoHCTBO KOHTPOJIBHO-UCTIBITATENBHOTO CTEHAA D242

KoHncTpykuus ctenna nokazaHa Ha puc.l.

OcHOBaHME CTE€HJa BBIIOJHEHO CBAapHBIM M3 THYTHIX Mpoduied u 3aKpbIBaeTcs
JIETKOCHEMHBIMHU KPBILIKAMHU.

BHyTpHr OCHOBaHUS pacHOJIOKEHBI: CUJIOBOM HMCTOYHMK NHTAaHUSA |, UCTOYHMK INHUTAHUA LENEH
KOHTpOJIS, YTpaBICHMs, HM3MEPEHMs] W CUTHaIM3alMM 2, OJOK Harpy3ku 3, TpUBOJHOMN
AJIEKTPOJBUIraTeNb 4, aBTOMaTUUECKUN BBIKIIIOYATENb CETH 5.

CBepxy Ha OCHOBAaHMHM YCTaHOBJIEHBI: HATsDKHOE ycTpoilctBo 10 st KperuieHus
IIPOBEPSEMBIX TE€HEPATOPOB, MPOMEXKYTOUHBIM HpuBox 11 u TOpMO3HOE ycTpoiicTBo 14 s
YCTAaHOBKH U NPOBEPKH CTapTepoB. [[1sl moabemMa U TpaHCHOPTUPOBAHUS CTEHJA B IUIUTE CTOJIA
TOPMO3HOT'0 YCTPOMCTBa UMEETCs pe3b00BOE OTBEPCTHE MO PHIM-00JIT.
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Puc.1. Crena KOHTPOIBHO-UCTIBITATEIbHBII

Cnepeny, Ha MaHENIM YIPABIEHUS, PACIOJIOKEHBL: PE3UCTOP-PErYNISATOP BBIXOJHOTO

HaNpPsDKEHUS UCTOYHUKA NMUTaHUsA 6, CUTHAJIbHAS JlaMIla BKIJIIOUEHHUS CETH 7, MPENOXPaHUTEND &,
NepeKIIouaTeNb pexuMoB padboTel 9, peocraT Harpy3ku 15, kHonku «Ilyck» u «Ctom» 16 u 17,
NEPEKIIIOYaTeNb Harpy3Kku 18 u kiieMMa i1 IOIKIIIOUEHHS IPOBEPSIEMBIX cTapTepoB 19.
CnpaBa ycraHoBieH peoctaT 20, KOTOpBIM CIIy>)KUT JJIsl OTpaHHYEHUs TOKa IpPU IpPOBEpKE
CTapTEpPOB B PEKUME IOJIHOTO TOPMOKEHUS M BKIKOYAETCS IOCIENOBATEIBHO CO CTapTEPOM.
KOHCTpyKTHBHO peocTaT COCTOMT U3 YEThIpeX IIMH M3 CIJIaBa BBICOKOTO OMHYECKOTO
COIPOTHBIIEHUS, TI0 KOTOPBIM CKOJIB3UT NOJI3YH. [los10)keHNEe N013yHa ONpeeseT COPOTUBIECHUE
peocraTta — IpH JBUKEHHUH MOJI3yHA BIIPAaBO CONPOTUBIICHUE PEOCTaTa YMEHBIIAETCS.

[Tanens npu6OpoB 12 BBIMOIHEHA OTKUAHOM, Ha METJIAX, M BMECTE C KOXKYXOM KPEMUTCs Ha
JIBYX CTOMKaXx.

Ha nanenu npu6opoB (puc.2) pacmnoyioxeHsl:

- KJIEMMBI JUIsI TIOAKIFOYEHHSI IPOBEPSEMOT0 3IEKTPOOOOPYA0- BaHuA 1;

- NIEPEKII0YATENh BOJBTMETPA 2, KOMMYTUPYIOLIMI NOJIKIIOUEHHE BOJIBTMETPA K po3eTkam 21, k
Harpyske U K po3eTke 22;

- BOJIBTMETP 3;
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Puc.2. ITanens npubopos

N~

- IepeKITIYaTes b MPeesioB U3MEPEHUSI BOJIbTMETpa 4;
- TepeKIIovYaTellb PeXHMOB paboOThl CTEHAa S C  JONMOJHUTEIBHBIMH  IOJIOKEHHUSIMH,
YKa3bIBAIOIUMU MOYJIb U YHCIIO 3yObEB LIECTEPHU CTapTepa, MPOBEPSIEMOTO B PEKUME MOTHOTO
TOPMO>KEHUSI,
- KOMOMHUPOBAHHBIN MPUOOP (OMMETP, TAXOMETP, U3MEPUTENb KPYTSIIEr0O MOMEHTA, UHIUKATOP
K3 ButkoB) 6;
- IepPEeKITI0YaTeIb PEKUMOB pabOThl KOMOMHHPOBAHHOTO MTprbopa 7;
- aMIIepMeTp;
- JJaMITbl MHAMKALIUU pexXrMa paboTsl cTeHaa 9;
- KOHTpOJIbHBIE THe3/a 10;
- po3eTka 11 1 KOHTPOJIA N30IISLNH;
- HHIUKATOp KOHTPOJI U30JISIIHUH 12;
- po3eTtka 13 nis noakItoueHus aMmrepMerpa §;
- IepeKIIoYaTesb NPeAesioB U3MEpEeHUs aMmiiepmerpa 14;
- po3eTka oMMeTpa 15;
- PE3UCTOp YCTAHOBKHU «HYJsD» OMMeTpa 16;
- pO3€TKa JJIs BKIIIOUEHUS YCTPONCTBA IPOBEPKU sIKOpen 17;
- pe3ucTop ycTaHOBKHU «I py00» 4acTOThI BCHIBIIIEK JIAMITbI OCBETUTENS cTpaboTaxomerpa 18;
- TOJCTPOEYHBbIN pe3uctop 19 nns yCTaHOBKM «HYJS» HM3MEPUTENS KPYyTSIIEr0o MOMEHTa
(GamaHCHPOBKH MOCTA);
- OJICTPOEUHBIN pe3ucTop 20 a7 KaTnOPOBKH U3MEPUTEINSI KPYTSIIET0O MOMEHTA;
- po3eTka BoJIbT™METpa 21;
- po3eTKa 22 — BBIXOJ PETYJIMPYEMOT0 HANPSKEHUS TIOCTOSIHHOT'O TOKA C NCTOYHUKA TUTaHUS.

4.3. [IlpoBepka pene-peryiasiTopa U pEryasaTOpPOB HAMNpPSOKEHHs, padOTaIMMX ¢
reHepaTopaMu IEPEMEHHOr0 TOKa
Huxe paccMOTpeHbl cXeMbl M METOJbl TNPOBEPKH HECKOJIBKUX THUIIOB peElie-pErysiTOpPOB H
PETYJIATOPOB HAIPSKEHUS.
[Tpocreiimyto MpoBepKy OECKOHTAKTHBIX PETYJSITOPOB HaIpsHKEHHS Ha paboTOCIOCOOHOCTH
MOJKHO oOcyllecTBUTh 1o cxemam puc.3. Ilopsgok mnposepkn caenyroumii. Ilogkmrounre
npoBepsAeMblil perynsitop U pesucrop I3242.08.04.000 w3 KoMIUIEKTa NPUHAMICIKHOCTEH, Kak
nokaszaHo Ha puc.3. [lepexnroyareny CTeHAa yCTAaHOBHUTE B CIEIYyIOIIME MOJoxkeHus S2-2, S4-2,
S5-2, S6-1.

Bxmrounrte crenn. IlnaBHO moBopaumBas pydKy peryjsiTopa MCTOYHHKA DPETYJIUPYEMOro
HANpsDKEHUs 110 YacOBOHM CTpeJKe, CleluTe 3a MOKa3aHUSIMU aMIlepMeTrpa U BojibTMerpa. [lpu
HanpsbkeHuu 12-15 B BBIXOAHOM (perynupyromuii) TpaH3uCTOp PETyISTOpa JOIDKEH OBITh OTKPBIT



U aMIIepMETP JIOJDKEH MOKa3bIBaTh TOK, poTeKatouuil mo pesucropy 2242.08.04.000 (okomo 1 A).
[Ipu noOBBIIEHNH BBIXOAHOTO HaMpsbkeHUs 10 15-16 B BBIXOHOM TPaH3UCTOP AOJIKEH 3aKPBITHCA
U IIPOTEKAHUE TOKA YEPEe3 PE3UCTOP IPEKPATUTHCSL.

OxoHuaresabHasi MPOBEPKA PETYISITOPOB HANPSIKEHUS JOKHA IIPOU3BOJUTHCS C 3aBEIOMO
UCIPAaBHBIM T'E€HEPATOPOM M IIPU COOTBETCTBYIOIIMX TOKax Harpy3ku. Ilpu m3MmeHeHum Toka
Harpy3ku B TIpelenax yKa3aHHOM BEJIMYMHBI BBIXOJHOE HANpsDKEHUE, MOAJIEPKUBaEMOe
PEryJIATOPOM HampsKEHUS! Ha Harpy3Ke, JOJHDKHO OCTaBaThCs B TpeOyEMBbIX Ipesienax.

Hactpoiika 6€CKOHTAKTHBIX PEryJsTOPOB HAMPSHKEHHUS OCYIIECTBISETCS 3aMEHOM MOJCTPOSUHBIX
pe3ucTopoB Ha Apyroil HomuHan. Muterpanbhbie perymstopsl S 112 u 5 120 nactpolike He
MOJIJIeKAT.

VY perynstopa S 120 mpegycMoTpeHa MOCE30HHAs PEryJMPOBKA g 3UMHEro («3») u
netHero («JI») pexxuMOB 3apsna aKKyMyJISTOPHBIX OaTapei, MO3BOJISIONIAS YBETUYHMBATH
(yMeHbIIaTh) BBIXOJHOE HamlpsbkeHue B npenenax 1-2 B. Ecnu peryianpoBoUHbIil BUHT IOBEPHYTH
0 yropa B Kopmyc (IoJioskeHue «3») BBIXOAHOE HAMpPsKEHHE MOBBIIACTCS, MPU BHIBEPTHIBAHUH
(monoxenue «JI») — ymeHsbI1aeTcs.
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Puc.3. Cxembl noakiroueHnsi 0€CKOHTAKTHBIX PETYIISTOPOB HAIIPSKEHUS TTPH MIPOBEPKE HA
paboToCcrnocoOHOCTh

CxemBl TNOAKIIOUEHUS HEKOTOPBIX THUIIOB TE€HEPATOPOB U PETYJIATOPOB HAINPSKCHUS
noka3zanbl Ha puc. 4 u 5. [lopsnok pabotsl cienyrommii. [lepexntouarens S7 ycTaHOBUTH B
nonoxkenne 2. Ilepexirouarenn S2 u S6 yCTaHOBUTH B TIOJOKEHUS COOTBETCTBYIOLINE
HOMMHAJILHOMY HaIpsDKEHUIO MpoBepsieMoro 3iekTpoobopyaoBanus (12 u 24 B) u Toky Harpy3ku
IIpU TPOBEpKE perynaropa HampspkeHus. Ilepexiouarens S4 ycTaHOBUTH B IOJOXKEHHE 2.
Bxmtounte creHa. PeryiasTopoM HMCTOYHHMKA PETYNIMPYEMOTO HANPSDKEHUS 110 TMOKa3aHUSM
BOJIFTMETpa yCTAaHOBUTh HOMHHaNbHOE HampspkeHue (12 wnu 24 B). [lepeBecTn mepexirodarelib
S4 B mosoxkeHue 3 1 U3MEpeHusl BBIXOAHOTO HamnpsbkeHus. Haxares kHonky «Ilyck». Harpysxkas
reHepaTop A0 HeOOXOIUMOMN BEIMYMHBI TOKA HATPY3KH CIEIUTH 3a MOKa3aHUSAMH BOJIbTMETpa. J{is
0oJiee TOYHOTO U3MEPEHHUS HAIIPSKEHUS, TOAIEP)KUBAEMOI0 PETYJIATOPOM, CIETYET UCIONIb30BaTh
pPacTSHYTYIO IIKaTy BOJIBTMETpA.

[Ipu mepeBoae BeIKIIOUaTENst S4 B mojoxkeHue 1 mo cxemam (puc.4d, a m S5, B) m3MepseTcs
HanpsDKeHWE Ha HEUTpalbHOM (HYJIEBOM) BBIBOZE, 1O cxeme 4, 0 — Ha BBIXOJE OTIEIBHOIO
BBINPSIMUTENS MUTAaHUS OOMOTKH BO30YXKI€HUSL.
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Puc.4. Cxembl MOAKIIIOUEHUS TEHEPATOPHBIX YCTaHOBOK
IIPU IIPOBEPKE PETYJIATOPOB HAIIPSKEHUS
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Puc.5. CxeMbl noaxIt04eHNs FeHEPATOPHBIX YCTAaHOBOK
IIPY NIPOBEPKE PETYIATOPOB HANPSKEHUS

5. Cooeprcanue omuema:
Ha3nauenwne u 006;1acTh MPUMEHEHHS] KOHTPOJIBHO-UCTIBITATEILHOTO CTEH A MO 3242
MOPSTIOK U PE3YNbTAThI MPOBEPKH PEIe-PEryIsaTOPOB U PETYIATOPOB HAIPSHKEHUS, paOOTAIOIINX C
reHepaTopaMu MePeMEHHOT0 TOKa.

IIpakTHyeckas padora 2

Ileny pabomei:  M3yuuTh pPaOOTy NOPTATUBHOIO MOTOpTECTEpa — CKaHepa KOJOB
«ABTOAC-2001» B pexxume «MoTopTtecTepy.

3aoauu pabomur: N3y4nuTh OPSIOK pabOTHI ¢ MPUOOPOM B pesxkume «MoTtopTecTepy;
NIPOBECTH M3MEpPEHHE apaMeTpOB Pa0OTHI ABUTATENS, CUCTEMBI 3a)KUTaHUSI U TIUTAHUS B PEKIME
«Moroprectep».
OcHamenue pabodero mecra:
aBTOMOOWJIM C Pa3IMYHBIMM CHUCTEMaMH 3a)KHTaHUs; MOTopTecTep — ckaHep kKonoB «ABTOAC-
2001».
ConepxaHue U MOPSAIOK BBIIIOJIHEHUS PaOOTHI:
1. [TpoBepka paboTocriocoOHOCTH Tpudopa



Jns mpoBepku paboOTOCHOCOOHOCTH MPUOOpa MOAKIIOYUTE €ro K aKKyMYJISTOpHOI Oartapee
aBroMoOwmiss npu nomoru kKabens nutanus (ACE10.002.201) u vaxkmute kinaBumy «RESET».
ABTOMaTHYECKH HAYHETCS MPOIIECC MHUIMAIM3auu npubopa, puc 1.

Puc.1. Bun skpana gucruiest BO BpeMsi MHUITHAIM3aMy Tpruoopa

Bo Bpems wmHunmanuzanuu mpousBoautcs mpoepka O3Y u 6azooro II3Y mpubopa. Ecnam

MIPOBEPKHU 3aKaHYMBAIOTCS YCIIEUTHO, TO BhICBeUUBaeTcsl coodmenue o Bepcun [13Y mpubopa, puc.
2.

ABTOAC 2001
MCTOPTECTEP

BER 1.5

Puc.2. Coobmenue o Bepcuu 6a3osoro 13V mpudopa

Ecam Bo Bpemsi mHunManmu3anuu npudopa oOHapyx)uBaroTcs omuoku O3Y, mosBiseTcs
coobienue, puc. 3, ecnu omubdku [13Y, puc. 4.

HEWCNPABHO Q3Y

Puc.3. Ommoka O3Y

HEMCMNPABHO A3Y

Puc.4. Ommoka [13Y
B cnydae onm6ku O3Y wnu 113V nanpheiimas pabota nprubopa HEBO3MOXKHA.

2. Be1bop cucTeMbl 3aKUTaHUS
[Tocne mpoxokaeHus MPHOOPOM HHHUITMATM3AIMN W BBIBOJA Ha IKpaH WHGOPMAIMH O BEPCHH
6azoBoro [13Y nmpubopa, HakaTHe Ha JTOOYIO KIaBHINY MPUBEIET K MEpexoay Npudopa B pexxum
BbIOOPA CUCTEMBI 3aKUTAHUS, PUC. 5.

CUCTEMA. 3AMWIMAHWA : 8

P DNEKTPOHHAA I
Ié?giTAKTHAH

Puc.5. Mento BpIOOpa CHCTEMBI 32)KUTaHUS



Kypcop BeIGOpa « b » mepememaercs knasumamu «1» u «¥». BbiOpaB HykHYIO cHCTeMy,
Haxxmute "ENTER" Hactpoiika Ha BBIOpaHHYIO CHCTEMY 3allOMHMHAETCs B MaMSATH Mpubopa 10
IIOBTOPHOW WHHUIMAIN3ALMNA. B HI)KHEM 3HAKOMECTE CTAaTyCHOM CTPOKM BBICBEUMBAETCS 3HAK,
COOTBETCTBYIOIIUI BHIOPAHHOHN CUCTEME 3a)KUTaHHS:

«» - anextpoHHas; «K» - kontaktHas; «D» - DIS; «B» - BA3 DIS.

3. [logkmrouenue npudopa

BHUMAHHUE!

Crnenute 3a npaBUiIbHBIM nojakiIrodeHreM npubdopa « ABTOAC-2001» k akKyMyJIsTOpHOU
Oarapee aBTOMOOWIA. HempaBwiibHOE MOJIKIIOYEHHE MOXKET NPUBECTH K BBIXOJY Hpubopa u3
CTpOSL.

Cnemute 3a TeM, 4TOOBI MpoBoJa Kaleneld M IIymoB OBLIM PACHOJIOXKEHBI B CTOPOHE OT
BpalllAlOIUXCS YacTel M TOpsuMX JeTajeil [BuUraTelis, a TaK e NpPeJoXpaHsiTe HuX OT
BO3MO>KHOT'O TIOBPEX/IEHHUS [IPH 3aKPBITUHU KaoTa.

3.1. IlopxiroyeHue K aBTOMOOMITIO C MEXaHUUYECKUM
pacnpezieieHneM BhICOKOBOJIBTHOM dHEPTUU

1. Ioncoenunure kadenp nurtanus ACE10.002.201 x paspemy X1, a naT4yuk MepBOro
uumuaapa ACE10.002.203 k pazsemy X2 npubopa.

2. CoenuHUTE TTIOCOBOM (KpaCHBIN) KPOKOIMII Kabemsi MUTaHus C TUIF0OCOBOM KIIeMMOii (+)
akKymyJsaTopa (puc.6).
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— ACEIN002203
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- + | kporau 1 Q-
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Puc.6. Cxema nokatodeHus mpudopa K aBTOMOOUITIO C MEXaHUYECKIM
pacmpenenuTeseM BEICOKOBOJIBTHON YHEPTUN

3. CoeanHNTEe MUHYCOBOH (YEpHBIN) KPOKOIWI KaOemsl MUTaHUsl ¢ Maccou (3a3eMIIEHHEM )
aBTOMOOWJIA B CTOPOHE OT aKKyMYJISITOpA.

4. Tlocne mojgayn NMUTaHUS JOHKEH 3aropeTbcsi MHIAMKATOP «E», €CJIM MHAUKATOP HE
TOPUT, TIPOBEPHTE IIEJIOCTHOCTh MPEIOXPAHUTENSI B KpacHOM (+) mpoBoje Kalens muTaHus. B
Clly4yae NeperopaHus MpeloXpaHuTeNsi 3aMEHUTE ero Ha 3anacHoil (5 A) U3 KOMILJIEKTa MOCTaBKU
Ka0enei.



5. Haxwmure RESET, Ha nmucrnee mpubopa TOSIBUTCS Ha3BaHuE MpuOOpa M BepcHs
6a3oBoro 13V, puc. 2.

6. CoeMHUTE 3€JICHBIN UIYI Kabels MuTanus ¢ KiieMMon «K» KaTyuiku 3axuranusi.

7. Ycranoute maruuk nepporo nuiauHapa (ACE10.002.203) Ha BRICOKOBOJIBTHBIN MTPOBOJ
MEepPBOTO LMJMHIPA, COPUEHTUPOBAB €ro MO CTpPElKe K CBeue 3axkuranus. Jlomyckaercs
MOJIKJIFOUEHUE JIaTYMKA K BEICOKOBOJIbTHOMY MTPOBOAY JIFOOOT0 IIMIMHIPA.

8. B MeHI0 BBIOOpA CHCTEMBI 32)KUTaHUs BBIOCPUTE TUI CUCTEMBI 3KUTAHHUS: JIEKTPOHHAS
«I», MO0 KOHTaKTHas (Kiaccuueckast) «K».

9. 3aBenurte nBurarens, nepeiaure B pexum «lIpoBepka IaTYMKOB» U MPOBEPHTE
MPAaBUWJIBHOCTD MOJKIIOYSHHSI TaTYMKOB M 11ynoB. KOHTpoIupoBaTh MOCTYIUIEHUE UMITYJIBCOB OT
JaTYMKa TEpPBOr0 LWIMHIApAa M OT HIyNa KATYyHIKA 3aXKUraHus YJ0OHO Ha KOHTPOJIbHBIX
CBETOJIMO/IHBIX MHAMKATOpax mpudopa 2] [k

Pexomenmaiimun no noxxmaroueHuio "ABTOAC-2001" x aBTOMOOHIIIO C KIACCHYECKOH
(KOHTaKTHOM) CHCTEMOM 3aKUTaHUS

JlJis KOHTaKTHBIX CHUCTEM 3a)KUTaHUS XapaKTEPeH MOBBIIIECHHBIA ypOBEHb HMITYJIbCHBIX
nmoMex B OOPTOBOH CETHM aBTOMOOWIIS, YTO MOJKET BBI3BIBATH COOM PA3IMYHOTO TECTOBOTO
obopyaoBanus, ocooeHHo ¢ nutanueM oT AKb auarHoctupyemMoro aBToMoOWIIs, B TOM YHUCIE U
«ABTOAC-2001». HecmoTps Ha TO, 4YTO BO BHYTPEHHHX Iemsix nmutanus npuodopa «ABTOAC-
2001» mpumeHeHsl 3P PeKTUBHbIE QUIBTPHI U dIEMEHTHI MOJABICHUS UMIYJIbCHBIX MMOMEX, IpU
JTUAarHOCTUKE KJIACCUYECKUX CHUCTEM 3aKUTaHWs BO3MOXHO BO3HUKHOBeHHE cOoeB. HexoTopwie
[IPUMEPHI MIPOSBIICHUS COOEB MPUBEICHBI HUXKE:

1. C6oii mporpammbl ympasieHus mpudopa. Hampumep, MOSBISIOTCS COOOIICHUS THTIA
«Ommobka O3Y», «Ommodka [13Y», «KaapoB B mamMsaTH HET».

2. HenpaBwiibHOE omnpeiesieHue mprudopoM Yucia MIIHHIPOB.

3. 3arpyAaHeHuss IpU MPOBEACHUM CIOXHBIX JJIUTEIbHBIX TECTOB, Hampumep «bamanc
MOIIHOCTH» (LIMKJIMYECKOE BO300HOBJIEHHE OTCYETAa BPEMEHH IMay3bl MEXAy OJOKUPOBKAMH
[UIHH]POB).

[Ipu BO3HMKHOBEHUM COOEB, Il OOECIEeYeHUs HOPMAIBHOTO (PYHKIIMOHUPOBAHUS TpHOOpa
PEKOMEHyeM:

1. ITpoBepuTs 3atsokky kinemm Ha AKB.

2. IlpoBepuTh COCTOSIHUE «MACCOBOT0» U IUTKOCOBOTO» MpoBoAoB noaxoasmux Kk AKb u
HAJeKHOCTh HX COCIUHEHHS C MacCOd aBTOMOOWJIS U TUTIOCOBBIM BBIBOJIOM TEHEparopa
COOTBETCTBEHHO.

3. TIlpoBepuTh HaIEKHOCTh JJIEKTPHUUECKOTO COCIUHEHHS JBUTATENI C Ky30BOM
ABTOMOOWIISL.

4. DKCHEepUMEHTAIBHBIM IYyTEM HAWTH TOUYKY IOJKIIOYECHUS] OTPHUIIATEIHLHOTO IMPOBOIA
Ka0ensi MUTaHus MPUOOpa, PH KOTOPOM COOM HE MPOSBISIOTCS, HAIPUMEP: KOPITyC TeHepaTopa,
Mmacca JIBUraTesis, Macca aBTomoOuisi, otpunareiabHas kiemma AKB.

Ecnu cOom ycTpaHuTh HE yJaeTcs, ClelyeT MPOBEPUTh COCTOSHUE BBICOKOBOJIBTHBIX MPOBOJIOB,
MMOMEXOIOJAaBUTEIFHOTO KOHJEHCATOpa NIYHTHPYIOMIETO KOHTAKTHI TPEPHIBATEINsA, HaTUINE
YIOJbKa B KPBIIIKE PACTIPEAECIUTENS 3aKUTaHUS, COCTOSIHUE BCTPOEHHOTO TOMEXOIOAaBUTEILHOTO
pe3ucTtopa OeryHKa pacipeIeTuTes 3aKUTaHusl, OTCYTCTBUE TPEIIMH B KPBIIIKE paCIpeaeIUTEIS.

CrnenyeT y4uTHIBaTh, YTO, KaK MPaBHIO, caMO IO ceOe mosBieHue cOoeB mpu paboTe
npudopa «ABTOAC-2001» siBrsieTcss 1OCTaTOYHO JTOCTOBEPHBIM MPU3HAKOM HATHYHS CEPbE3HOM
HEUCTPABHOCTH B CUCTEME 3)KHTaHUS WIH MUTAHUS TUATHOCTHPYEMOTO aBTOMOOWIISI, HApUMED
mpoOO¥ HM30JIAIMA BBICOKOBOJIBTHOTO TIPOBOJA WM KOPOTKOE 3aMbIKaHHWE OTPHUIATEIHHOTO
BBINIPSIMUTEIBHOTO AHO/Ia TeHEPATOpA.

3.2. TlopxitoyeHHe K aBTOMOOWIIIO CO CTaTHYECKOW CHUCTEMOH pacIpeaesieHus
BBICOKOBOJIPTHOM JHEPTUU C ABYMS JBYXBBIBOJHBIMU KaTyIikamMu 3axuranus (tuna DIS) nHa
npumepe aBTomoOmisa «I"A3» ¢ gsurarenem 3M3-406



CrenyeT NOMHHUTB, YTO KAaTYLIKH 3aKUraHusi cucteM tuna DIS umeroT mo Ba BBICOKOBOJIBTHBIX
BbIBOJIa COOTBETCTBEHHO IIOJIOKUTEIBHOW M  OTpHUIATENbHOM monspHOcTH. JlocTuxkeHue
YCTOWYMBOM CHHXpOHHU3aIMU Tpubopa mpu padore ¢ cuctemoir DIS, BO3MOXKHO TONBKO MpH
YCIIOBUU YCTAaHOBKH JaTYMKa MEPBOTO IWJIMHAPA Ha BHICOKOBOJIBTHBIM MPOBO/I, MOAKIIOUYEHHBIHN K
OTPHULIATEIILHOMY BBIBOJIY KaTYIIKU 3a5KUTAHUS.

Y  karymek 3axkuranms tuna 3012.3705 (mpouwsBoactBa AO  «M3ATD»), KOTOPBIMH
KOMIUIEKTYIOTCS CHCTEMBl 3aKUraHus jaurarenei cemeiictsa 3M3-406, oTpuuaTesbHbIM OyAeT
BBICOKOBOJIbTHBIN BBIBOJI, HAXOJSIIMUICA HAIPOTUB KJIEMMbI NEPBHYHOM OOMOTKH, K KOTOPOI
NOJKJIIOUEH (+) NUTAaroIMi MpoBOJA OT 3aMKa 3axuranud. Ilepen mnonkitoueHuem npudopa,
PEKOMEHIyeTCsl MPOM3BECTH MEPEKIIOUEHUE HU3KOBOJIBTHBIX M BBICOKOBOJIBTHBIX IPOBOJIOB
cucreMsbl 3axuranus Ha karymike Nel (K3 1) cormacuo puc. 7.

1. BemmonHuTe neicTBUS, OnucaHHble B MyHKTax 1-5 a6G3ama 3.1.

2. Ioacoenunuure pomomuutenbHblM 1ryn DIS (kenteiit) (ACE10.002.202) x kabemto
nutanus (ACE10.002.201).

3. Tlomcoemuuurte 3eieHBIM HIynm KaOenss NUTaHUS K IENU MpepbiBaTeNs KaTyIIKd
sakuranust Ne2 (K3 2), a sxenTslit myn k uenu npepsiBarens katymku 3axuranus Nel (K3 1) (puc.
7).

Jlns noakiroueHust K KaTymkam 3axuranus tana 3012.3705 ucnonb3yite nepexoJHUKH
ACE10.002.208.

K oammy Hepexomom
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Puc.7. Cxema noaxitoueHus npubdopa K aBTOMOOUIIIO CO CTAaTHUECKUM paclpeie]IeHueM
BBICOKOBOJIBTHOM SHEPTHH C IBYMS JBYXBBIBOJHBIMH KaTyIIKaMH 3KATaHUS
(Ha mpumepe aBromoomiis «Bonray ¢ nurarenem 3M3-406)

4. YcraHoBUTE JaTYMK MEPBOrO LMJIMHIPA HAa BBICOKOBOJIBTHBIA MPOBOJ OTPULATEIHHOU

noysipHOCTH Katymiku 3axuranus Ne 1 (K3 1), copueHTHpOBAB €ro 1Mo CTpEIKe M0 HAIPaBICHHUIO K
CBEUE 3KUTAHUA.
JlomyckaeTcsi MOJKIIIOYEHUE AAaTYUKa K BBICOKOBOJIBTHOMY OTpPULIATEIBHOMY MPOBOJIY BTOPOIt
KaTyIIKHU 32KUTaHUs ¢ COOTBETCTBYIOIIMM BBIOOPOM IMIIMHPA CHHXPOHHU3AIIUU B MEHIO MPUOOpa.
[Tpu 3TOM HEOOXOIUMO TTOAKITIOYUTH KEJITHIN YT K KjemMMe npepbiBaresis kaTtymku Ne2 (K3 2), a
3eJIeHbIN K KieMMe npepeiBarens katymku Nel (K3 1).



5. B MeHI0 BbIOOpa CHUCTEMBI 32)KUTaHHUS YKAKUTE TUI CUCTEMBI 3akuranus «DISy.

6. 3aBeaure aBuraTtenb, nepedaure B pexuM «lIpoBepka AaTyuMkoB» M INPOBEpHTE
IPABWJIBHOCTb MOJKIOYEHMSI TaTYMKOB U I1yNoB. KOHTpoIMpoBaTh MOCTYIIEHUE UMITYJIBCOB OT
JaTyuKa [EpBOro IWIMHApPA M OT ILIYNOB KATyIIKU 3aXHUraHus yJAO0OHO Ha KOHTPOJIBHBIX
CBETOAMOAHBIX MHIMKATOpax Mpudopa 29|, [FF

3.3. TlopkimtoueHHe K aBTOMOOWJIIO CO CTAaTHYECKOM CHCTEMOW paclpeieneHus
BBICOKOBOJIbTHOU 3Heprum (DIS) ¢ momynem 3axkuranmst Ha npumepe aBTomoOuiedn «BA3» ¢
neurareaem 2111 wam 2112
B aBromoOmisix BA3 cemeiictBa 2108, 2109, 2110 ¢ auraremsmu 2111, 2112 ucnonb3yercs
cucrema 3axuranus tuna DIS ¢ momynem 3axuranus tuama 42.3705. BBINOJHEHHBIM B BHUJIE
€IMHOTO 0JIOKA, B COCTaB KOTOPOT'O BXOJUT JBYXKAHAJIBHBIA JJICKTPOHHBIH KOMMYTATOp WU J[BE
JIBYXBBIBOJIHBIE KATYIIKU 32)KUTAHUS.

KpoMe deTpipex BBICOKOBOJIbTHBIX BBIBOJIOB KATYIIEK 3aKUTaHHs OJOK HMeEeT
YETBIPEXKOHTAKTHBIA (KOHTAkTBl «A», «B», «C», «D») pa3bem, uepe3 kotopbiii ObBY
OCYLIECTBJISIET ynpaBieHHe 3axurasueM 1-4 (koHTakT «B») u 2-3 (KOHTaKT «A») LUIMHIPOB.
Hanpspokenne G60pToBO# ceTu aBTOMOOWJIS MOCTYyHaeT Ha MOJYJb 3aKUTaHUS C BBIKIIIOUYATEINS
3a)KUTraHus uepe3 KOHTaKT «Dy, a uepe3 KOHTAKT «C» OCYIIECTBIISICTCS 3236 MJICHHE MOTYJIS.

1. Ioakmrouute agantep «BA3 DIS» (ACE10.002.112) k pazbemy X1, a gaTuuk mnepBoro
numuaapa (ACE10.002.203) k pazsemy X2 npubdopa.

2. Coenunure cunuil myn aganrepa "BA3 DIS" ¢ rHe3goM miyna myjibTUTECTEpA 1aTYUKA
MEepPBOTO MUIUHAPA, pUC. 8.

3. OTcoeanHHUTE pa3beM JKIyTa CHCTEMbl yHpPABICHHUS IBUTATENIEM OT pa3bemMa MOIYJIS
3@KUTaHUsl W TOJKIIOYMTE K MOJYJII0 COOTBETCTBYIOIIMM pazbeMm amantepa «BA3 DISy.
[TonkmounTe 0OCBOOOIUBIIMIACS Pa3beM KIyTa K pa3beMy Ha KOpITyce afanTepa.

4. Coenunute KpacHbii Kpokomwn anantepa «BA3 DIS» ¢ mmocoBoit  kiieMMoun
akkymyssaropa. [locie momauu nuTaHus JOJKEH 3aropeThbCsi MHAUKATOP 3.

5. Haxwmute RESET, na nucnnee mpubopa TOSIBUTCS Ha3BaHHME NpUOOpa U BEpCUS
6azosoro [13VY, puc 2.

6. YcranoBute aaruuk nepsoro muiauHapa (ACE10.002.203) Ha BHICOKOBOJIBTHBIN MTPOBOJ
TPETHEr0 UIUHPA, COPUEHTHUPOBAB €T0 MO CTPEJIKE K CBEUE 3aKUTAHUS.

Kak yka3bIBasioch BbIIIIE, JOCTH)KEHNUE YCTOMYMBOW CHHXPOHHU3AIMH Mpubopa mpu padore ¢
cucteMoit DIS BO3MOXXHO TOJIBKO TPH YCIOBHM YCTAHOBKM JaTydhKa IEPBOTO IMJIMHIpA Ha
BBICOKOBOJIBTHBIN MTPOBO/I, MOJKJIFOUEHHBI K OTPULIATEIbHOMY BBIBOJY KaTYIIKH 3a)KUTAHUS, 110-
ATOMY MPU HEBO3MOKHOCTH TOJIYYCHHUS] YCTOWYNBON CHHXPOHU3AIUN YCTAHOBUTE JATUYUK TIEPBOTO
[WIMHIpPA HAa BBICOKOBOJBTHBIA IMPOBOJ MEPBOTO MUIUHAPA C COOTBETCTBYIOIIUM BBIOOPOM
MUAJTUHIPA CHHXPOHMU3AIIMK B MEHIO TIprbopa.

5. B MeHro BbIOOpa CHUCTEMBI 3KUTAHHS YKKHUTE THUI CHUCTeMbI 3axxuranus «B» (BA3
DIS).

6. 3aBenuTe ABUTATelb, MEpeUIuTe B pexuM «TaxoMerpy, mpH MOMOILIU MEPEKIIoYaTess
YyBCTBUTEIBLHOCTH U PETYJIATOPA YPOBHS JOOEUTECh YCTOMYMBOTO MOKA3aHUS YaCTOThHI BPAIICHUS
JIBUTATENS.
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Puc.8. Cxema nogximtroueHus mpudopa K aBTOMOOUIIIO CO CTaTHUECKUM
pacnpenesneHneM BbICOKOBONIbTHOM 3Hepruu (DIS) ¢ moaynem 3axuranus
(na mpumepe aBTomobmnelt «BA3» ¢ neuratensmu 2111, 2112)
4. Bxon B pexxum «kMOTOPTECTEP»
[Tocne BbIOOpa CUCTEMBI 3aKUTaHUS TPUOOP MEPEXOAUT B OCHOBHOE MEHIO BBIOOpA peKrMa
paboTsl, puc. 9.

BLIEEPUTE PEXKM: 8
» TAXOMETP
MOTOPTECTEP
MYNLTUTECTEP 3

Puc.9. OcHoBHOE MeHIO TTprOOpa

Ilocne BbIOOpa B ocHOoBHOM MeHio pexuma "MOTOPTECTEP" nns nBurareneit c
nekTpoHHOM "O" m koHTakTHOW "K" cucremamm 3akuraHus NpOM3BOJUTCS aBTOMATUYECKOE
ONpeNeNeHue KOJIMYECTBA LUIMHAPOB. Ecnm nBuratens HE 3aBEAECH, HA JHUCIUIEE  IOSBUTCS
IIPUIJIALLIEHUE K 3aIIyCKy JBUTATENS.

Ecnu yucno mwnmmaApoB omnpeneneHo BepHo, HaxkmuTe «ENTER», ecnmu Her, To «EXIT» n
nostopute BoIOOp pexxuma «MOTOPTECTEP» 3anoBo. Ecniu Tectep He BepHO ompenenseT Yucio
IWIMHIPOB UM Ha 3kpaHe He ucuezaer cooduienne «3AIIYCTUTE JIBUT'ATEJIby», npoBepbTe
IIPABWJIBHOCTb U HAJE)KHOCTD IOAKIIOUYEHNS JaTYNKOB U IIYIOB.

s cucrem 3axuranus «K», «9» u «D» cTabuibHOCTh POPMUPOBAHUS UMITYJIBCOB OT KATYIIKH
3QKUTaHUsl U CUHXPOMMIIYJIBCOB OT JaTyMKa IEPBOrO IWIMHAPA MOKHO KOHTPOJMPOBATH C
MOMOIIbIO CBETOMOIHBIX MHAUKATOPOB Ha JIMLIEBOM MaHeNIu npudopa.

[Tocne ompeneneHust KOJIMYECTBA LMWIMHIPOB, MpEAaracTcs BoIOpaTh MOPSAAOK MX PabOTHI, pHC.
10. Boeibop ocymiecTBisieTcsi MepeMelleHneM Kypcopa BbIOOpa U TMOATBEPKAACTCA KiIaBHUILEH
«ENTER».

BbIEEPUT
’ -

-k




Puc.10. Beibop mopsiaka paboThl HUIMHIPOB

[locne BBIOOpa mopsiaka pabOThl IMIMHIAPOB IMpeUIaraeTcs yKazaTh IWIMHAP JUIsS
CHHXPOHHU3AIUH, T.€. TOT IMJIMHJAP, HA BHICOKOBOJIbTHBIA MPOBOJI KOTOPOTO YCTAHOBJIEH AATUUK
MepBOro IUIMHIpa, puc. 11.

UunuHaP anA 0
CUHXPOHU3ALIMA :
12 3 4
a 3

Puc.11. BeiOop munuHIpa Al CHHXPOHHU3ALUU

Br16op ocymiecTBisieTcsi ¢ MOMOMIBbIO KiIaBuml "<—", "—" W MOATBEP)KAACTCS KIIABUIICH
"ENTER".
[Tponemypa BbIOOpa KOJMYECTBA IMJIMHAPOB, TOPSIKA MX pabOTHl M IIIUHAPA CHHXPOHHU3AIMU
MIPOM3BOJUTCS OJIMH pa3, 10 MOBTOPHOW MHUIMaIM3anuu npudopa kinasumed "RESET" umu no
OTKJIFOUEHHUS TUTaHUSI.

5. Mento pexuma «MOTOPTECTEP»
«TAXOMETP» - Tect u3amepeHus 4acTOThI BpaLIEHUS KOJIEHYATOrO Baja IBUraTels.

«bAJTAHC MOIIIHOCTWN» - TecT OLIEHKH OTHOCUTEJIBHOTO BKJIaJIa Ka)J0T0 LUJIMUH]IpA B
CYMMAapHY0 MOUIHOCTb ABUTATEJsl.
«PYYHOE TJIVIIEHME» - TecTt mnpenHa3HaueH i NOMCKAa HEHCHPABHBIX ILIMJIMH]IPOB
(MOCTOSIHHO He paboTaroIIKX, JINOO ¢ IPOMYCKaMH CrOpaHus TOIIMBHO-BO3TYIIIHOM CMECH).

«N-AHAJIN3» - TecT mo3BOJIIET KOCBEHHO OLIEHUTh 3PPEKTUBHOCTh pabOTHI IMIIMHAPOB
neurarens. TecT OCHOBaH Ha aHaJlM3€ BPEMEHHBIX HMHTEPBAJIOB MEXIY MOMEHTAMHU
UCcKpooOpa3zoBanus (ycpeaHsercs mo 128 mMkiamM) C HOCIEAYIOIMM HpeoOpa3oBaHUEM B
COOTBETCTBYIOIINE HKBUBAJIEHTHBIE YACTOTHI BpAILlEHUs AJIs1 KaXKIOr0 OTAEIbHOIO HUIMHIPA.
«IEJIbTA N-AHAJI13» - BapuanT Tecta "N-aHann3" ¢ MHBIM IPEICTABICHUEM PE3YJIbTATOB.
«Y3CK» - TecT u3MepeHHs] TEKYyIIEro 3HAaueHUs yria 3aMKHYTOTO COCTOSHHUS KOHTaKTOB
IIpephIBATENS M0 KAKIOMY LIWIMHAPY B rpaaycax.
«DWELL» - Tect u3MepeHHs TEKyIIEero 3HAa4eHUs yIJIa 3aMKHYTOIO COCTOSHUS KOHTAKTOB
IIpEepBIBATENS M0 KAKIOMY LIWJIMHAPY B MPOLICHTAX.
«t-3aM. KOHT.» - TE€CT M3MEpPEHHUs JUINTEIbHOCTM KOMMYTallMM TOKa B IMEPBUYHOM OOMOTKE
KaTyIIKH 3Q)KUTaHUS 110 KaXA0OMY LWINHADPY.
«t-ropenusi (BURN TIME)» - Tect u3mepeHuss BpeMEHHM TOpEHUS AYT'HM MEXIY 3JIEKTPOAaMU
CBEYEH 3aKUraHUs B KaXJIOM OTACIBHOM LIWJIMHAPE.
«PA3I'OH» - TecT OLIeHKM THHAMUYECKHX (MOLTHOCTHBIX) XapaKTePUCTUK JBUTATES.

«[TPOITYCK HCKPBI» - TecT mo3BoJisieT OLEHUTHh paboTy paclpeneiuTeNs 3aKUraHus
METOJIOM CPaBHUTEIBHOIO KOHTPOJIS CTPOOOB KAaTyIIKU 3a)KUTaHUS U JaTYMKa IEPBOro HUIMHIpA.
«CHUHXPOCUI'HAJD» - pexxuM mpegHa3HauyeH JUIsl BBIBOJA YEPE3 AMArHOCTUYECKUH pa3zbeM X3
cTpoba Uil CHUHXPOHHM3AllMM pa3BepTKU BHeuiHero ocuuuiorpada. Ilpu 3ToM BO3MOXKHO
HaOJII0IeHNE TPOLIECCOB B AJIEKTPUUYECKHX IIETIIX aBTOMOOUJIISI CHHXPOHHO C CUTHAJIOM 3a)KUTaHUSI.
«TPOCMOTP TIAMATHU» - pexum npocMoTpa MaMsATH MpeAHa3HaueH Uil padoThl ¢
uHpopMalrel, 3anMcaHHol B dHEproHe3aBucHUMyto namsth npudopa (I13Y) B xoxe mpoBeaeHus
tectoB. [IpocMoTp mamsatu noctyneH He Toibko B pexume «MOTOPTECTEP», o u wu3
OCHOBHOTO MEHIO TTpuoopa.

6. Tect <TAXOMETP»
Bremonnasercs g cuctem 3axuranus: "K", "O", "D", "B".
Tect m3MepsieT 4acTOTy BpallleHHs KOJIEHYaTOro Bana Aurarens B auanasone or 0 go 6000
00/muH., puc. 12.



YACTOTA BPAWEHIA 8
850 oB/MuUH

850 o6/MuH  {100% 3

Puc.12. Tect K« TAXOMETP»

[Ipn maxxatum Ha kmaBuiny "ENTER" Tekymas uwactora BpameHus 3aroMuHaeTcs (Kak
UCXOHAs) U OTOOpaKaeTCss B HWKHEH JIEBOM WacTW dKpaHa. B mpaBoil HMKHEW 4YacTH 3KpaHa
0TOOpaxkaeTcss U3MEHEHHUE TEeKYIIeH 4acTOThl BPALEHUSI OTHOCUTEIBHO UCXOTHOM, BRIPAXKEHHOE B
MPOLICHTAX.

Henbra yactotel BpameHus (%) = (Tekymas wacrora Bpamenus (06/muH) / Ucxonnas
yactoTa BpamieHus (06/mun)) * 100%.

W3MeHATh NCXOIHYIO YAaCTOTY BpalleHUsI MOKHO, Haxkumas Ha kinasuiry "ENTER".

Nudopmanuio 00 M3MEHEHHHM TEKYIIEH YacTOThl BpPAIICHUS OTHOCUTEIBHO HCXOJHOW MOXKHO
ucnonp3oBath A perynupoku CO u CH 6e3 razoananusaropa.

YacToTa BpaleHHs] BHIYUCISIETCS 110 UMITyJIbCaM C JaTydKa MepBOoro nwiuHapa. Eciu Bo Bpems
MIPOXOKJICHHS TECTa MPONAJAl0T UMITYJIbChI C 1aT4MKa, TO TECT MPEKPAIIAeTCsl U BbICBEUNBACTCS
HAJUCh, puc. 13.

HET CHUIHANA
OATUMKA 1 UKD

Puc.13. Het cuHXpOoMMIyJIbCOB € AaTYMKA MEPBOrO LUIMHAPA
Korna nmonavya uMmynbCcoB ¢ JaTYMKa MEPBOrO IMJIMHAPA BOZOOHOBIISETCS, TECT aBTOMAaTHUECKU
npojoiikaercsa. Eciiu uMnynbcel ¢ AaTynka NOCTyNaroT HECTAOMIIBHO, TO TOSABIISETCS HAANNC,
puc. 14, u Tect npekpaiaercs. B atom ciydae He06X0IMMO IPOBEPUTH NMPABUILHOCTh
MTOAKJIIOUEHUS JaTYMKOB U LIYTIOB.

CWIHAN OATHMKA 8
1 UAN. HECTABURNEH
NPOBEPLTE OATHWK

2

Puc.14. Curnan cHHXpOHHU3AIMHY JaTYhKa
MepPBOTO LUIMHIPA HECTAOMIIeH

7. Tect «bamaHc MOIIHOCTHY

Bremomasercs g cuctem 3axuranws: "K", "O" "D", "B".

Tect mpenHazHaueH 71 OLEHKH OTHOCUTEIBHOTO BKJIAJA KaXXJOr0 LWIMHIApPA B CYMMapHYIO
MOIIHOCTh JBUTAaTeNsl. TecT NPOBOAUTCA NYTEM IOCIEI0BATEIIBHOTO aBTOMAaTHYECKOTO
BBIKJTIOYCHHS [IMJIUHAPOB JIBUTATENs C MOMOIIBI0 OJIOKUPOBAHMS HCKPHI B COOTBETCTBYIOIIEM
munHape. OTHOCUTENBHBIM BKIQA KaxXAO0ro HUIUHApa oToOpaxaercs B %. 3uauenue 100%
MIPUCBANUBACTCS IWJIMHIPY, TPpU OJIOKUPOBAHUHM KOTOPOTO MaJeHHUE 00OPOTOB JOCTHTAaEeT HAUOOIb-
1Iero 3HaueHus, puc. 15.
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Yucno umnMuapos - 4
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Puc.15. bananc MOITHOCTH YeTHIPEXIUIUHIPOBOTO JTBUTATEIS

DddexTuBHOCTE paboTHl MWmMHAPA HIKEe 60% yKa3piBaeT Ha BO3MOXKHOE NPHUCYTCTBUE
Kakoro-to jedexra B CHCTEME MMTaHUS, 3@KUTAHUA, LWIMHIPONOPIIHEBOW TIpymne WK
MexaHu3Me razopacnpeneieHus. Ecim Huskas 23QQeKTHBHOCTh pabOThl MIIMHAPA COXPAHACTCS U
Ha Jpyrux (HU3KUX U TIOBBIIIEHHBIX) 000OpOTax JABMraTeis, CileQyeT IPOMU3BECTH 3amep
KOMIIPECCUU B JAHHOM IIMJIMHPE.

YcnoBus poBeICHUS TECTA.

1. lnga aBTOMOOMJIEH C MEXaHWYECKUM pacCIpe/leIUTeNeM BbICOKOBOJIBTHOM 3HEpruu, He
UMEIOUIUX CHUCTEM AaBTOMATUYECKOro JiAMOJa - pEeryjiMpoBaHUs M PEryJupoBaHus 00OPOTOB
XO0JIOCTOTO X0/1a ¥ KaTajau3aTropa, 4acToTa BpallleHHs KOJIEHYaToro Bajia He JI0JKHA [TPEBbIILIATh:
Tt 4-X e ApoBoro asurarens - 5000 06/muH;
it 6 1 8-u nUIUHApPoBoro Asurarens - 2500 06/MuH.

2. Jns aBromobOwiier ¢ 4, 5, 6-U MWIMHIPOBBIMH JBUTATEIISIMH, MEXaHUYECKUM
pacrpesesuTeNieM  BBICOKOBOJIBTHOM ~ SHEPrUM W CUCTEMOH  JsAMOJa-peryaupoBaHUsS  C
KaTaJu3aTOpOM HW/WIM CHUCTEMOW aBTOMATUYECKOTO PETyJIHPOBAHHUS OOOPOTOB XOJOCTOTO XO0/a
TECT MOKET BBIMOJIHATHCA MpHU YacToTe BpameHus 10 2000 o6/MuH.

Jns 8-MM UMIMHAPOBBIX JBUTATENEH TECT BBINOJHSAETCS Ha 00OpOTax XOJIOCTOrO XOja WU Ha
100-150 o6opoToB Bblmie. Ecnu TecTupoBaHUe MPOU3BOIUTCS HA XOJIOCTOM X0y, TO HEOOXOIUMO
OTKJIFOUUTh CUCTEMY aBTOMATUYECKOTO PEryJIMPOBAHUS XOJIOCTOrO X0/a.

3. JI7s OBBILIEHUST TOYHOCTH M3MEPEHUS PEKOMEHIYETCSl HAarpy3UTh JBUIATENb, BKIIOUHB
rabapuTHBIC OTHU U JAIBHUHN CBET (ap.

4. Ecnu TecT mNpoBOAMTCS IpH 000pOTax BBIIIE XOJOCTOTO XOAa, 3aduKCUpyiiTe
JPOCCENIbHYIO 3acClIOHKY B TIOJIOKEHHH, MpPU KOTOpOM olecnednBaeTcs cTaOujbHas dYacTtoTa
BpalleHus, BeIOpanHas Bamu 17151 mpoBeieHUs TecTa U yIOBIETBOPSIIOIas yciaoBusm 1,2.

5. B cBs3u Cc TeM, YTO MOJHOE BpeMs MPOBEACHUS TeCTa MOXKET NOCTHrath 2-3 MHH (B
3aBHCUMOCTH OT YHMCJIA IMJIMHIPOB JIBUTATENs), a IPOU3BOJBHOE BKIIOYEHHUE BEHTHIIATOpA
CUCTEMBl OXJIQXKJIEHUS TPUBOAUT K TOSBICHUIO TOTPEUIHOCTH HW3MEpPEHUs, PEKOMEH]IyeTCs
IIPOBOAMTH TECT IPU HE MOJHOCTHIO IIPOrPETOM ABUTaTENE WIN Cpa3y MOCIE BBIKIIOYEHHS BEHTH-
JSTOpA, TMO0 BKIFOYUTH BEHTUIISITOP Ha MOCTOSIHHYIO paloTy.

Bo Bpems mnpoBeneHuss Tecta Ha Auciviee mnosiBisAoTcs coobmeHus "TIAV3A",
"BJIOKMPOBKA", a Takxe oruer BpemeHu coctossHusa "[IAV3A" mmm "BJIOKHMPOBKA", puc.
16. Homep OGiokupyemMoro HMIMHIpA 3aMEHSETCs TEMHBIM IPSIMOYTOJbHUKOM. bBiiokupoBaHue
IIPOU3BOJUTCS MTOCIIEIOBATEIBHO COIJIaCHO BBEIEHHOMY, pH BXxoJe B pexuM "MOTOPTECTEP",
NOpsiAKY paboOThl LWIMHAPOB W HOMEPY NMIMHIpAa CUHXpoHM3ammu. Ilocie OGnoKupoBKH
HOPSAKOBBIE HOMEPA ITPOTECTUPOBAHHBIX LMWJINHAPOB 3aMEHSIOTCSI TEMHBIMU IPSMOYTOJIbHUKAMHU.
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Puc.16. Tect «bAJTAHC MOILIHOCTW»

Bo Bpems npoBeneHUs TecTa KOHTPOJIUPYETCS CUHXPOHU3ALMsI UMITYJIbCOB | LMIMHApA U
KaTyIIKN 3aKUraHus. BO3HUKHOBEHHE OIIMOOK KOCBEHHO 3aMETHO [0 IMPEPHIBAHUIO OTCYETa
BpPEMEHU U MOBTOPEHUIO m3MepeHuid. Ecinu konmuectBo ommbok 6omnee 10, TecT npepriBaeTcs.

[Ipu mpoBeneHUM TecTa KOHTPOJIHUPYETCS TAaKKE€ M3MEHEHUE CKOPOCTH BpallleHHs JBUTATENs B
nay3ax Mexay O6JokupoBkamu. Ecii oOHapyKHBaeTCs K3MEHEHHE CKOPOCTH BPALICHUS IBUTATEIIS
6onee yem Ha 10%, BEIBOAUTCA MIpeAyIpeauTeNIbHOE cOOOIIeHHe, prc. 17, 1 TecT IpephIBaeTCs.

YACTOTA BPAWEHWA O
W3IMEHWNACH
BONEE YEM HA 10%
MOBTOPWTE TECT 3

Puc.17. IlpepsiBanue tecta «bBAJTJAHC MOIIIHOCTW» npu n3meHeHuun
Y4aCTOTHI BpaleHust JBuratess oosee uem Ha 10%

[lo okoHuanuum Tecta Ha JucIiee oToOpaxkarorcss 3HadueHus (%) OTHOCUTEIHHOU
s exTuBHOCTH PabOTHI BCEX MUIUHIPOB, puc. 18.

BANAHC MOWHOCTH O
%
70 90 85 100 gl

Puc.18. Pesynbrarst Tecta «BAJTAHC MOIIHOCTWN»

Bo3moxHa cuTyamms, KOrma BO BpeMs TIYIICHHS OYEepPEAHOrO IIWIMHIpPA 4YacToTa
BpallleHWsl JBUTATeNsl YBEIMYMBAaeTCsA (HAMpuUMep, TpPHU HEUCIPAaBHOM MPHBOJE BIYCKHOTO
kiamnana). [Ipu ToM eciiu yactota Bo3pactaer He Oosiee uem Ha 10 06/MUH, TO B pe3yJIbTaT 3TOTO
UIMHIIpa 3anuckiBaeTcs «O», ecau Oonee uem Ha 10 00/MUH - BBIBOAUTCS 3HAK «—.
PesynbTaT TecTa MOXKHO 3aMHUCaTh B IOCTOSTHHYIO MTAMSTh.
8. Tect «PyuHoe rirymenune»
Beimonnsiercs mist cuctem 3axkuranus: "K', "9", "D", "B".
JlaHHBIN TECT MpeaHa3HaYeH 71 TOMCKA HEMCIPABHBIX IUIUHAPOB - TIOCTOSIHHO HE PabOTaroIIHX,
JTU00 C MPOIYCKaMU CTOPAHUS TOTUIMBHO-BO3AYII-HON CMECH.

YcnoBus mpoBeeHNUS TecTa.
1. Cobmonaiite TpeboBanus nmyHKToB 1, 2 Tecta «kbAJJAHC MOUIHOCTWN».
2. He Onokupyiite uunuHap Oomee yem Ha 10 cexkyHa Bo u30ekaHHE TOBPEKICHUS
KaTaJMTUYECKOr0 HeWTpanu3aropa!
[Ipu BXxOone B TecT mpubop mposepsier Hamuuwme crpoboB Kar. 3x. m 1 mun. Ecim mpuGop
oOHapyXuBaeT cOOM B TIOCTYIUICHHHM CTPOOOB, Ha DKpaHE TMOSBISIOTCS COOTBETCTBYIOIIHE
coobmenus. Ilocnme  BO30OOHOBIEGHHS  TMOCTYIUIGHHS CTPOOOB  PEXHM  aBTOMATHUECKH
BO300HOBJISIETCSI.
[Tocne BBIOOpa pekMMa Ha OUCIDIEE OTOOpAKAIOTCS HOMEpa LMJIMHIPOB M YacTOTa BpallleHUs
JBUTATENs, puc. 19.

PYHYHOE [NYLWEHWE 7

850 Ob/MWH
1234

F Y




Puc.19. Pyunoe riymienne quInHIpOB

Br160p HYXKHOTO HMIMHApA JUIS TIIYIICHUST OCYIIECTBIISCTCS MPU MOMOIIM KiIaBuil "<—" u
"—". I'mymenue npousBoautcs kinasuiien "ENTER", ormena rinymenus kiasuiei "EXIT".
Bo Bpems npoBeneHus Tecra KOHTPOJIUPYETCS CHHXpOHM3alMs uMmiyiabcoB 1 muin. u Kar. 3xk.
Kaxnprii cOoif mHTEpmperupyercsi Kak omuoOka. Bo Bpemsi oOHapykeHHs OMIMOKU TIyLICHHE
OTMEHSIETCH.
Ecnun xonmdectBo ommbok Oonee 10, BBIBOOUTCS COOTBETCTBYIOIIEE COOOIIEHHE M PEKHUM
IpepbIBACTCS.

9. Tect «N-ananus»

Brimonnsercs mis cucteM 3axuranus: "K', "O", "D".
TecT M03BOJIsIET KOCBEHHO OLIEHUTH 3PPEKTUBHOCTh PabOThI LMJIMHAPOB JBUTaTeNs. TecT OCHOBaH
Ha aHaJIU3€ BPEMEHHbBIX MHTEPBAJIOB MEK/Yy MOMEHTAMU UCKpooOpa3oBaHus (ycpeausercs no 128
IUKJIaM) C MOCIEAYIOUIMM IpeoOpa3oBaHUEM B COOTBETCTBYIOIME 3KBUBAJIEHTHBIC YacCTOTHI
BpallleHUsl s KaXJOro OTHAEIbHOrO IWIMHApPA. TecT MOXXHO INPOBOJUTH BO BCeM paboueM
JIara3oHe YacTOT BpallleHHs! JBUTaTels.

[locne 3amycka Tecta mpoBepsieTcss Hainuue ummyibcoB Kar. 3., crpoba ropenus u 1
1. Eciy npoBepka NpoXOAUT YCHEIIHO TECT BhITOJIHACTCS.
Bpems npoBeneHus Tecta 3aBUCUT OT YKMCJIa UWIMHIPOB U OT TEKYIIUX 00OPOTOB JABUTATENSL.
Bpemst 10 OKOHYaHUS TecTa MHIMLMPYETCS B BHUJE CUYETUMKA IUKIOB M3MepeHuil, Bcero 128
LIUKJIOB.
[To okOHYaHMM TecTa Ha JUCIUIEE WHAWLUPYIOTCS SKBUBAJICHTHBIE YaCTOThl BpPALICHUS I10
KKJIOMY IIHJIUHIPY, puc. 20.
Pe3ynpTar TecTa MOXKHO 3alMCHIBaTh B IOCTOSHHYIO IaMSTh.

N-AHANKU3 7
ob/mMun
512 533 b33 533g

Puc.20. Pe3ynbratel Tecta « N-aHAIU3»

10. Tect «/lenpra N-aHanu3y»
Brmonnsercs mirs cucteMm 3axkuranus: "K', "9", "D".
Tect sBnsiercss BapuaHToM TecTa "N-aHanu3" ¢ WHBIM TMpEJCTaBICHUEM pe3ysbTaToB. B Tecte
MPOU3BOJUTCS BBHIYMCIICHHE 3HAYEHUsI PA3HOCTM MTHOBEHHBIX YaCTOT BpaleHUs MO KaXIOMy
MUAJTUHAPY W CPETHETO 3HAYCHHS YaCTOTHI BPAIICHUS 1O BCEM IIMJIMHAPAM C YIETOM 3HaKa 3a 128
LMKJIOB U3MEpeHuil, puc. 21.
VYcnoBus 1 OPSIIOK MMPOBEACHUS TECTA aHAJIOTMYHBI TAKOBBIM B TecTe "N-aHanus".

aN-AHANU3 7
ocO/MuH

-16 5 5 5M
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Puc.21. Pe3ynbratel Tecta «Jlenpra N-aHamu3»

11. Tect «Y3CK»
Bremonnasercs aiag cuctem 3axuranus: "K", "O", "D".
Tect npenHa3HaueH I U3MEPEHUS TEKYILEro 3HAYEHUsI yIila 3aMKHYTOI'O COCTOSIHMSI KOHTAKTOB
IpepbIBATENS 10 KaXKIOMY LHUIUHIPY.

Ilon noHsiTMEM "KOHTAKTHI MpepbIBaTENs" MOApa3yMeBaeTCs MEMEHT (MEXaHUYECKUI MU
JJIEKTPOHHBIN), OCYIIECTBISIIOIMN KOMMYTALMIO TOKa 4epe3 IMEepPBHUYHYI0 OOMOTKY KaTyIIKH
3aKuranus. B 6ecKoHTakTHBIX cucTemax 3axkuranus noj ¥Y3CK moHuMaeTcs yroi moBopoTta Baja



pacnpenenuTens, COOTBETCTBYIOLIUI OTKPBITOMY COCTOSIHUIO BBIXOJHOT'O TpaH3HcTOpa (yroi Io-
BOpPOTa, B TEYEHUE KOTOPOTO MPOTEKAET MEPBUYHBIN TOK KaTyIIKHM 3aKUTaHus). B 3nekTpoHHBIX
cUCTEeMaXx 3aKUTaHUsS C JaTYMKOM XOJUla, a TaKKe B MHUKPOIPOIECCOPHBIX (KOMOMHUPOBAHHBIX )
CUCTEMAX YNPABICHUS JABUIATEIEM HOPMHUPYETCS BpPEMs HAKOIUIEHUS DHEPrMM B KaTyILIKe

3aKura”us (t-3aM. KOHT.), T.€. BpeMsl IPOTEKaHUs IEPBUYHOTO TOKA, pUcC. 22.
360°

¢ N N-uneao
VICK UHAHHAPOB
("“\I Lle’TN

Uy

“Seman”

Puc.22. Yron 3aMKHYTOT'O COCTOSHHA KOHTAKTOB

Tect mpoBoguTCS HENpepbIBHO, HAa [uCIUiee WHAUNMPYIOTCcsS 3HaueHus yria 3CK (B
rpajycax MoBOpOTa pacHpeeIUTENbHOr0 Bajla) 10 KaXA0My HUIUHAPY, puc. 23.

Y3CK 7
Y¥FNOBLIX MPALRYCOB
10 11 11 11 lgl

Puc.23. Tect uzmepenus Y3CK

3nauenue Y3CK n0/KHO HaxoIuThCS B Mpefenax, yKa3aHHbIX B OSKCIUTyaTallMOHHOMN

JIOKYMEHTAIM! Ha AUarHOCTUPYEMBbI aBTOMOOHIIb.
Jlisi MEeXaHWYEeCKUX CHUCTEM 3a)KUTaHHs NMPU HEOOXOAMMOCTH NMPOU3BEAMTE PETYIUPOBKY 3a30pa
MEXy KOHTAaKTaMH IpepbIBaTelis ¢ NOMoMIbko 1yna. CieayeT MOMHUTh, YTO YyeM OOoJblIe 3a30p,
teM MeHblie Y3CK, u Haobopot. Ilpu 3aTspkke BUHTOB KpEIUIEHHS KOHTAKTHOM CTOMKH yroi
MOYKET U3MEHUTHCS, TOATOMY HEOOXOAMMO NOBTOPUTH TecT. Tak kak usmenenue Y3CK npuBoaut
K M3MEHEHHUIO yria ONEepeXeHMs 3aKUTaHMs, IPOBEPhTE U MPH HEOOXOIUMOCTHU OTPETYIHpYyETe
HAYaJIbHBIA yTOJI ONIEPEKEHMSI 3a)KUTaHUS.

Paznocts Y3CK mno mwimmnHmpam He no/KHO TpeBbimate 3°. Ecnu 3TO ycnoBue He

BBITOJIHAETCSI, TO BO3MOXHBI CJIEIYIOIINE HEUCIIPABHOCTH:

- U30THYT BaJl paclpeesIuTeNs;

- N3HOUIEHBI JAETaIN IPUBOJIA PACTIPEACIUTES;

- MIOBBIIIEHHBINA AKCLHEHTPUCUTET KYJIAUKOB IPEPHIBATES;

- ocyiabyieHue MPYKHUHbI MOABMKHOTO KOHTAKTA MPephIBATEINS WK JTIO(T HETOABUKHON MITACTUHBI
IpephIBaTes;

- I3HOC BTYJIOK WJIX NOJIIMITHUKA PACIIPEIEIUTENS;

- U3HOC KyJIayKa MpephIBaTeNs WM OTBEPCTHUS 0] OCh phlUakKa IpEephIBaTENs;

- HEMCIIPaBHOCTh BAKYYMHOT'O MJIM LIEHTPOOEKHOTO PErysTopa;

- ocliabiieHne KperuieHus AaTYuKa-pacipeieaTuTeNs.

JU11 MEXaHMYECKHUX CUCTEM 3aKMTaHUs, IPU YBEIMUYEHUN YacTOThI BPAIIEHUs KOJIEHYATOTO
BaJla JIBUTaTelld ¢ KOHTAKTHOW M KOHTAaKTHO-TPAH3UCTOP-HOW cucreMaMu 3axkuranus, Y3CK He
OJDKEH U3MEHATRLCS 0oJiee ueM Ha 3°.

JUis  27eKTPOHHBIX (B TOM YHCIE MHUKPOIPOLIECCOPHBIX) CHUCTEM 3a)XHUTaHus, MpH
YBETUYEHUU (M3MEHEHUH) YacTOThl BpalleHUs KOJEHYAToro Baja jasurarens, 3HadeHus Y3CK
JIOJDKHBI U3MEHATHCS B CTOpOHY yBenudeHus. Ecnm usmenenuit (yBenmmuenusi) Y3CK He
HaOJI0aeTCsl, TO 3TO MOXKET SIBJIATHCS CIIEACTBUEM HEHUCIPABHOCTU AJIEKTPOHHOTO KOMMYTAaTopa
WM HEMPaBWIIbHON pabOThl MUKPOIPOIIECCOPHON CUCTEMBI 3aKUTAHUS.



st GECKOHTAKTHBIX CHCTEM C MAarHUTORJIEKTPUYECKUMHU AATUUKAMU, MPU YBEIMUYEHUH YaCTOTHI
BpaIllCHHs KOJIEHYaToro Bajia asuraress, 3HaueHue Y 3CK moxeT ymeHbaTbes Ha 3-6 rpagycos.

Brixon u3 Tecra ocymectBisercs kimaBumedt "EXIT". Bo3moxna 3amuch B HaMsTh
TEKYIINX MOKa3aHUM.

KadecTBeHHYI0 OIIEHKY YIJVIOBBIX IapamMeTpOB IpepbIBaTEIs-paclpeie-IuTeNs (IaTdyuka
pacrpefenuTeNsi M AIEKTPOHHOTO KOMMYyTaTopa) MOXKHO IIPOM3BECTH IyTeM aHaiusa
OCHIJUTOTPaMMbI  TIEPBUYHON [EMU 3aKUTaHWS JUArHOCTHUPYEMOTO aBTOMOOWIIS, WCIIONb3YS
BHEUIHUI ocmmiorpad, puc.24. Cremyer oOpaTHUTh BHMMAaHHE Ha B3aMMHOE PAaCIOJIOKEHHE
MOMEHTOB pa3MbIKaHUSI M 3aMbIKaHUS KOHTAKTOB, COOTBETCTBYIOIIEEC PAa3HBIM LHJIMHIPaM.
3HAYUTENbHBIE PA3IUYUS MOTYT ObITh BBI3BAHBI MOBBIIICHHBIM ACHHXPOHH3MOM 3a)KUTaHUS,
u3menenneM Y 3CK, a Takxe HeyCTOMUMBOI pabOTOI JBUTATENs B PEXKUME XOJIOCTOTO XOa.

MosteHT
PasMbIKAHHA

Mostenr
SAMBIRIHHA
Uy

‘32

Puc.24. PacnionoxkeHne MOMEHTOB pa3MbIKaHUS U
3aMBbIKaHUsI KOHTAKTOB MPEPhIBATEIIS

12. Tect «kDWELL»

Brimonasercs aisa cucteM 3axuranus: "K', "9", "D".

Tect npenHasHadeH Uil M3MEPEHUS TEKYIIErOo 3HAYEHUs yTIia 3aMKHYTOIO COCTOSIHMS
KOHTAaKTOB MPEPBIBATEIIS 110 KAKIOMY LMJIMHJPY BBIPA)KEHHOMY B ITPOLIEHTHOM OTHOILICHHH.
DWELL - oTHolIeHHe BPpEeMEHU 3aMKHYTOI'O COCTOSIHUS LIEMH IMpephIBaTeNs K 00IeMy BpEeMEHU
LUKJIA 3QKUTaHUS.

Tect npoBoaUTCS HEMPEPHIBHO, HA AucIviee HHANIUpYtoTcsa 3HadyeHust DWELL (B %) o kaxxaomy
HUATUHAPY, pUc. 25.

DWELI. 7
12 12 12 12 M
)

Puc.25. Tect «kDWELL»

3nauenue DWELL (puc. 26) 1015KHO HAXOAUTHCA B Ipelenax, yKa3aHHbIX B OKCIUTyaTal[MOHHOM
JIOKYMEHTAllMU Ha TMarHOCTUPYEMBbIA aBTOMOOMIIb.

MoamenT 100%
Moa DWELL %
HCKPOOOPAOBAHIL Bpea wikna (Bpems '533:1{]{\"[01"0
IAMHEAN M pes ’

Y coCTOMHHUA
LETH MPEPBIBAHIA)

Moncar
FIMBIKAHHA

Puc.26. DWELL

Jlis MEeXaHMYEeCKUX CHCTEM 3a)KUTaHUS MPH HEOOXOAMMOCTH MPOU3BEIUTE PETYIUPOBKY
3a30pa MCXKAY KOHTAKTaAMHU MPCPLIBATCIA C MIOMOMIIBIO HIYyIIA. CJIGIIyGT IIOMHUTB, YTO YEM GOHLH_IC
3a30p, TeM Menbie DWELL, u Hao60porT.



IIpu 3aTskKe BUHTOB KPEIUIEHUS KOHTAKTHOM CTOMKHM YTOJI MOKET MU3MEHHTHCS, [I0ITOMY
HE0OXOAMMO TMOBTOPUTH TecT. Tak kak m3MmeHeHue DWELL mnpuBoauT K HM3MEHEHHIO YyIia
OTIEPEKCHUS 3)KHUTaHUsI, TIPOBEPHTE M MPU HEOOXOIUMOCTH OTPETYJIUpyeTe HadalbHBIA YTOJ
onepexeHus 3axkuranusi. Pasnocts 3Hauenuii DWELL no nuuHapam He JOJDKHO MpeBbImaTh 2%.
Ecnu 310 yciioBUE HE BBIIOIHAETCS, TO BO3MOKHBI CIEAYIOIINE HEUCITPABHOCTH:

- U30THYT BaJl pacIpeacuTeNs;

- U3HOLLIEHBI J€TaJv IIPUBOJIA PACIIPEACTIUTENS;

- MOBBIIICHHBIN YKCIIEHTPUCUTET KYJIAYKOB MPEPHIBATEIIS;

- ocnabJIeHre MPYKUHBI TIOJJBUKHOTO KOHTAKTa MPEPhIBATEIIS WU JTFOQT HEMOIBUKHOW MJIACTHHBI
npephIBaTEIs;

- U3HOC BTYJIOK WJIM MOJAIIUITHUKA PACIPENCIIUTEIIS;

- U3HOC KyJIauKa MpephIBaTelIs UM OTBEPCTHUS MOl OCh PblYaKKa IIPEphIBATEIIS;

- HEMCTIPABHOCTh BaKyyMHOT'O HJIA LIEHTPOOEKHOTO PETYIISTOPA;

- ocabyieHre KpeIIeHUs JaTYMKa-pacipe1eTuTes.

JI71st MEXaHUYECKUX CUCTEM 3KUTaHUsI TIPU YBEITUYCHUH YaCTOTHI BPAILICHHS KOJIEHYATOTO

BaJla JIBUTATENIsl C KOHTAKTHOM WM KOHTAaKTHO-TPAH3UCTOPHOM CHUCTEMaMH 3a)KUTaHUs 3HAYCHHUE
DWELL He goimkHO0 U3MeHAThCA Oojiee uem Ha 2%.
JIns 2JIEKTPOHHBIX (B TOM YHCJIE MHUKPOIPOLIECCOPHBIX) CHUCTEM 3a)KUTAHUS TPU YBEIUYCHUH
YaCcTOThl BpAILCHUS KOJIEHYATOro Baya aABuraresa 3HadeHuss DWELL noJbKHBI M3MEHSTHCS B
ctopony yBenuueHus. Ecnu u3menenuit (yBenuuenus) DWELL ne HaOnrogaercs, To 3TO MOXET
SBJISITHCSL CJICICTBHEM HEHCIPABHOCTH 3JIEKTPOHHOTO KOMMYTAaTOpa WM HEMPABHIBHOW PabOThI
MUKPOIPOLIECCOPHOM CUCTEMBI 3KUTaHUS.

Jlyiss O@CKOHTAKTHBIX CHCTEM C MArHUTOMICKTPUYCCKUMH JATYUKAMH TIPU YBEIMYCHUU
4acTOThI BpallleHHUsl KoJeH4aToro Baia asuratens 3HaueHne DWELL moxer ymenblaTees Ha 1-
3%.

Beixon w3 tecra ocymectBisiercs kinaBuiien «EXIT». Bo3mokHa 3amuce B IamsTh
TEKYINX MTOKa3aHWUM.

13. Tect «t-3aMbIKaHUS KOHTAKTOB)

Brimonasercs aisa cucteM 3axuranus: "K', "O", "D".
Tect MO3BOMSIET W3MEPUTH ATUTEIBHOCTh KOMMYTAIIMM TOKa B TMEPBUYHOW OOMOTKE KaTyIIKH
3a)KUTaHUs 110 KOKIOMY OTACIBbHOMY IUIHHAPY.

[ 3amMBIKAHHA

RouTaxma\

U.e

“3eman’

Puc.27. t-3aMbpIKaHUA KOHTAKTOB

Tect mpoBOAUTCS HENMPEPBIBHO, HA IUCIIIEE NHIULUPYIOTCS 3HAYEHUSI JUIMTEIbHOCTEN 3aMbIKaHUS
B MC, puC. 28.

- 3AM. KOHT . 7
MC
7.0 6.9 6,9 S,Qg

Puc.28. Tect «t-3aMBIKaHUSI KOHTAKTOB)

Brixon u3 Tecra ocymectBisercs kinaBuiiedt "EXIT". Bo3moxHna 3amuck B mHamsTh
TEKYIIUX TTOKa3aHUM.



14. Tect «t-ropenust (BURN TIME)»
Bremonnasgercs aug cuctem 3axuranusa: "K", "O", "D".

TecT mpenHasHauyeH [Jsi OIEHKU BPEMEHHM TOPEHMSI JAYTM MEXKAY JJIEKTPOJaMu CBeuei
3KUTaHUS B KaXJAOM OTACIBHOM HUJIWHIPE. [[aHHBIN peKUM PEKOMEHIYETCSl UCIIOIh30BaTh IS
OTEpPAaTUBHOM  OIEHKH  pabOTOCIIOCOOHOCTH  CBEUEH  3aKUTAaHUS,  PaACHPEICIIUTENS,
BBICOKOBOJIPTHBIX IIPOBOJIOB M HAKOHEYHUKOB cBedeil. Kak mpaBwiio, 1ens, comaepkarias
NeQEeKTHBIN JIEMEHT, OTJINYAETCS aHOMAJIbHO KOPOTKUM (MeHbIe 30%) BpeMeHeM ropeHHs AyTU
(THIMYHO TS CBEYEH 3KUTaHMSI C TIOBPEXKICHHBIM U30JIATOPOM).

[Ipn yBenMueHUM YACTOTHI BpaICHUS KOJIEHUATOTO Bajla JBUTATENsl BpeMs TOpPEHUS
JIOJ>KHO YMEHBIIATHCS OJITHOBPEMEHHO BO Beex muuHapax Ha 30-50%.

Cpennee 3HayeHUE NJIUTEIBHOCTH TOPEHHUS AYTH JIOJDKHO HAXOAUTHCSA B MpeJiesax: B PEKUME
xoJsioctoro xoxa — 1,0 + 2,4 Mc; nmpu yacTore BpameHus kosieHdaroro Bajga 2000-3000 o6/mMuH —
1,0 = 2,0 mc.

Ecaun nnutenbHOCTh TOPEHUS AYTH BBIIIE HOPMBI, TO TPUUYUHON MOXKET ObITh YMEHBIIICHHOE

COMPOTHUBIIEHWE BTOPUYHOW €M, HANPUMEp, CIHUIIKOM Majas BelWYMHA 3a30pa MEXIY
AJIEKTPOJIaMU CBEUHU 3aKUTAHUS.
Eciu AnuTenbHOCTh TOpPEHHsS] OyTrd HUXKE HOPMBI, BO3MOXKHBI CIEAYIOIIME HEUCIPABHOCTU:
HEJIOCHIJI CBEYHOTO IMPOBOJA B THE30 KPBIIMIKK paclpenenuTens; OOJbIION 3a30p MEXIy
3JICKTPOJIAMH CBEYM 3KUTaHUS, TIEPErOpPaHKE TTIOMEXOIOaBUTEIHHOTO PE3UCTOPA B HAKOHCUHUKE
CBEUM 3)KUTaHUS WM B CaMOMl CBedYe; MOHIKEHHOE HAIpsSHKEHHWE NMUTaHUus B OOpPTOBOM CeTH
aBTOMOOWJISI, TIEPETOPAaHUE MOMEXOIOAABUTEIBHOTO PE3UCTOPAa B POTOPE paCHpEICTUTENS WU,
YTO OYCHb YaCTO BCTPEUYACTCS HAa MPAKTHKE, ACPEKTHAS CBEYA 3)KUTAHUS WM YTCUKA YHEPTUU TI0
TOKOITPOBOJSAIIMM MOCTHKaM, NpPH HAJIMYUM HA H30JIATOPE ILEHTPAJIBHOTO JJICKTPOJa CBEYH
YepHOTo 0apXaTUCTOro Harapa, u3-3a paboThl IBUraTellsd Ha CIMIIKOM 00raroil cMecu.

[TpuurHO# HECTAOMITBPHOCTH TIOKa3aHUM ATUTEIBHOCTH TOPEHUS IyTH JUIS BCEX IUIHHIPOB
MOKET ObITh HEUCITPABHOCTH CUCTEMBI TUTAHUSI.

KauecTBeHHYI0 OIIeHKY (DOPMBI MOXHO MPOU3BECTH IMyTEM aHAIU3a OCIHIJIOTPAMMbI IEPBUYHOM
LMY 3KUTaHUS TUarHOCTUPYEMOTO aBTOMOOMUJIS, MCTIONIB3Ys BHEHTHUHN ocimutorpad, puc. 29.

{- ropeHsn

“3QM£TF|.’:|.-.‘P: _________

Puc.29. t-ropenus

TecT mpoBOJUTCA HEMPEPHIBHO, BO BPEMs MPOBEJCHUS TECTa HA AUCIJIEE WHIULUPYIOTCS
TEKYIIUE 3HAYEHUS BPEMEHU FOPEHUS 110 KKIOMY HHIMHAPY, puc. 30.

t- FOPEHUA :cp < 7

2,3 2,3 2,3 2,3M
3

Puc.30. Tect «t-ropeHus»



[Tone cnpaBa OT Ha3BaHUA TeCTa MPEAHA3HAYEHO ISl UHIAUKALMKA 3HAYEHUS HU3MEPSIEMbIX
BEJIMYMH: MHHHMAJIBHOTO, CpPEIHEr0o M MaKCHUMaJbHOTo. llepekioueHne oOCymecTBISICTCS
nepeMenieHrneM Kypcopa BblOOpa kiaBumamu <" u "—" MOJI COOTBETCTBYIOUIMIA CHMBOJ.
Haunbosnee wuHpOpMAaTUBHBIM i1 BBIABICHHUS JeeKTa SBISICTCS PEKUM  PETUCTPAIUH
MUHHUMAJIbHBIX 3HAYCHUH JUTUTEIbHOCTH TOPEHHUS.
Brixon u3 tecta ocymectBisiercs kinasuieit "EXIT".
Bo3moskHa 3anuch B MaMATh TEKYLIUX OKAa3aHUM.

15. Tect «Pazromny»
Brimonusercs asa cucreMm 3axuranus: "K', "9", "D", "B".
TecT MO3BOJISIET MOTYYUTh KOCBEHHYIO OIIEHKY AMHAMUYECKHUX (MOITHOCTHBIX) XapaKTEPUCTHUK
nsuratens. M3mepsercs Bpems, 3a KOTOPO€ YacTOTa BpAILECHUS KOJIEHYATOIO Bajia JBUTATEIIS
YBEJIMYUBACTCS OT HUYKHETO IO BEPXHEro Mopora mpu ObICTPOM, IMOJTHOM OTKPBITHH APOCCETBHOM
3aCJIOHKU. MEHBIIIMM 3HAYEHUSM BPEMEHHU Pa3roHa COOTBETCTBYET OOJBIIUN KPYTSIIUNA MOMEHT
W, CJEI0BaTElIbHO, MOIIHOCTh JBHUrareis. JIJisi CpaBHUTEIBHOW OLIGHKH MOXXHO HCIOJIb30BaTh
BCJIMYMHBI BpPEMEHH pa3roHa, IIOJYYCHHBIC TMPU HCIBITAHWHA OJHOTHUITHBIX HCIIPABHBIX
aBTOMOOMJIEH.
VYcnoBusi mpoBeeHMsI TeCTa - JBUraTelb MPOTpPeT, paboTaeT Ha 000POTaxX XOJOCTOTO XOJa, BCE
noTpebuTtenyu (rabapuTHBIC OTHH, BEHTHIIATOP, OTOIUTENb, KOHIUIIMOHEP M T.I1.) OTKIIOYEHBI.

Buumanmue!

Bo wu30exaHuWe TOJIOMKH HE TPEBBINIAWTE TMPEACIbHBIX YacTOT BpAIICHHS JIBUTATE,
YCTaHOBJICHHBIC Ui JIaHHOW Mojnenu aBToMoOuis. He pekomeHayeTcs MpPOBOJIUTH TECT Ha
JBUTATENSIX C SBHBIMM MEXaHUYECKMMM HEUCHpaBHOCTSAMHU (NpuBOjA MexaHusma [PM,
MOCTOPOHHUE CTYKHU U IIIyM MpU pabOTe JBUTATENS) U MOBBIIIEHHBIM H3HOCOM.

[Ipu BXxOmE B TECT mpemyiaracTcsi BHIOpAaTh HWKHUN W BEPXHUN TMOPOTHM CKOPOCTH BpAIICHHS
JIBUTATEIIS.

Bo3mosxxnbie 3Hauenust HuwxHero mopora: 800 o6/mMun, 1000 06/mMun, 1200 06/muH, 1500 06/mMuH,
2000 06/mMuH.

Bo3mosxnbie 3HaueHust BepxHero nopora: 3000 o6/mun, 3500 06/MuH, 4000 06/mMuH, 4500 06/MuH,
5000 06/muH, 5500 06/Mun, 6000 06/MHH.

B mnauvane BBIMOMHEHUS TecTa MPOBEPSIETCS TEKylas dYacToTa BpamieHust asuratens. Ecmum
UCXOAHAas dYacToTa OoIbllle BBHIOPAHHOTO HUXKHET0 IOpOora, Ha OKpaH BBIBOAMUTCA
npenynpeauTensHoe coodmienue, puc. 31.

7
YACTOTA MPEBBIWAET
800 of/wmun

Puc.31. Yacrora npeBbIlIaeT HUKHAN TOPOT

ITocne Toro, Kak yacToTa BpPAIEHUs JIBUTATENS CTAHOBUTCS HUXKE BBIOPAHHOTO HUKHETO
Mopora, Ha dKpaHe MOsABIISETCS co00IIeHne, puc. 32.

PE3KO HAXMWTE
NEJANL * FA3A *

Puc.32. [Ipurnamenue pe3ko u 10 yrnopa HaxkaTh neaaib ra3a

Pe3ko m no ymopa HaxxMuTe Ha TMenaigb rasa (OTKPOWTE APOCCETbHYIO 3acioHKYy). [lpu
TOCTHIKEHUHM BEPXHEro BBHIOPAHHOTO TOpOra Ha JKpaHe MpuOOpa TOSBHUTCS BpPEeMs pa3roHa B
CeKyHaax, puc. 33.



BPEMA PAZIOHA 7
800-3000 ob6/mMuH
M

0,45¢ mun=0,40¢ 3

Puc.33. Pesynbratel Tecta «PA3I'OH»

[Tomy4eHHBbIH pe3yabTaT MOXKHO 3alKMcaTh B IaMATh pHOOpa.
Ecnu BepxHuUil mopor He TOCTUTHYT B TeUCHHE 2,5 CEK MOCIIEe MOSBICHUS coo0IeHus puc. 39, To
MOSIBIISIETCS HAIIUCh, pUC. 34.

7
YACTOTA HE OOCTHUMNA
3000 oB/MuH

Puc.34. BepxHuii nopor He TOCTUTHYT B T€YEHHUE 2,5 CEK

JUji TOBBIIIEHUS JTOCTOBEPHOCTH M3MEPEHMSI PEKOMEHYETCs MOBTOPUTH TECT HECKOJIBKO
pa3. 3amyck Tecta Ha noBTOpeHHMe ocymecTsisercs knasumed "ENTER". [locturnyroe
MUHUMAaJIbHOE BpEMsI pa3roHa oToOpaxaercs clipaBa OT TeKyuiero. Beixon us tecra - "EXIT".

16. Tect «IIpomyck UCKpBI»

Brmonusiercst mis cucrem 3akuranug: "K", "D".
Tect mno3BoNsSeT OLEHUTh pPAOOTy paclpeienuTeNsl 3aKUTaHUus METOJOM CpPaBHUTEIBHOTO
KOHTPOJISI CTPOOOB KaTYUIKU 3aKUTaHUS U AaTYMKA IEPBOr0 HUIMHIIpA.

ITocne Bxona B TeCT MOSABISAETCS NPUITIAIIEHUE YCTAHOBUTH JaTUYMK NEPBOTrO MWJINHAPA HA
BBICOKOBOJIBTHBIN MPOBOJI IPOBEPSEMOT0 LIUIUHAPA.

[Tocne ycraHoBku partuvka HeoOxonumo HaxkaTh "ENTER". Bo Bpems mnpoBeneHus Tecta
IPOBEPSIETCS] OJHOBPEMEHHOCTh (DOPMHUPOBAHUS HMITYJIHCOB B NEPBUYHONM M BTOPUYHOM IIENH
3aKUTaHMs IPOBEPSEMOT0 LWINHAPA, puc. 35.

NPOTIYCK UCKPHY 7

UWKNbI. 180
NPONYCKA: 60 3

Puc.35. Tect "[TPOITYCK UCKPBI"

B crpoke "HUKIIBI" orobpakaercss oOlee KOJIUYECTBO ILUKIIOB MPOBEpPKU. B cTpoke
"TTIPOITYCKH" - xonmnuecTBO 0OOHAPYKEHHBIX MPOIYCKOB.
Tect mpoBOAUTCS HENIPEPBIBHO, BbIX0A U3 TecTa - "EXIT".

17. Pexxum « CUHXpOCUTHAID)
Brmmonusercs g cuctem 3axuranus: "K', "3", "D", "B".
Pexum nmnpenHasHaueH IS BBIBOAA 4Yepe3 JAMAarHoCTHUYecKui pazbeM X3 crpoba s
CHUHXPOHM3AIMM pa3BepTKH BHeIIHero ocuusuiorpada. [Ipu sTom obecrieunBaeTcs BO3MOXKHOCTD
HaOJII0/IEHUS IPOLIECCOB B AJEKTPUUECKUX LIETISIX aBTOMOOMIISI CHHXPOHHO C CUTHAJIOM 3a’KUTaHMSL.
[Toaxmrouenue npubopa K ocuuuiorpady OCylecTBIseTCs IpU MOMOIIHM Kalelss CHHXPOHHU3AUN
ocrmutorpada (ACE10.002.207) u3 6a3oBoro komruiekta noctaBku wim kadens ACE 10.002.225
C ONTPOHHOM pa3BsA3KOH, KOTOPBIN MOAKIIOUAETCS K pazbeMy X3 mpudopa.

ConeprxaHue oTyera:
1EJTb ¥ 3a/1a41 PaboTHI;
MeHto npudopa B pexxume «MOTOPTECTEPy;
nopsiiok nposeneHus TectoB B pexxume «K MOTOPTECTEPy;
pesyibraThl TecTOB B pexume «MOTOPTECTEPy.



I[IpakTHyeckas padora 3

1. Ileny pabompr: OueHKa TEXHUYECKOTO COCTOSIHUS W TEXHUYECKOE OOCITy>KHBaHUE
HCKPOBBIX CBEYEH 3aKUTaHUA.

2. 3aoauu padomoi:- U3y4UTh YCTPOMCTBO KOMIUIEKTA U3JEIUN JIJII OYMCTKU U TMPOBEPKHU
UCKpPOBBIX cBeuel 3axuranus mozaenu 9203 (kommuiekt 9203);
- U3YYHUTh MOPSAOK AMATHOCTUPOBAHUSA HCKPOBBIX CBEUEW 3a)KUTaHUs C MOMOIIbIO KOMILJIEKTa
3203;
- M3YYUTHh MOPSAOK TEXHUUYECKOro OOCTYKMBAaHUS MCKPOBBIX CBEUEH 3a)KUTAHUS C TMOMOIUIBIO
koMiiekta D203;
- MPOBECTH TEXHUYECKOE OOCITYyKMBAaHHUE HCKPOBBIX CBeued 3akHraHusi (O4YMCTKY Harapa Ha
KOpITyce, TEMJI0BOM KOHYCE U30JIATOPA U AJIEKTPOJIaX CBeuei);
- IPOBECTU KOHTPOJIb U PETYIUPOBAHUE 3a30POB MEXKIY AJIEKTPOIaMHU CBEYEH;
- POBECTH UCIIBITAaHUE CBEYEH Ha Oecriepe0oMHOCTh UCKPOOOPa30BaHUS U TEPMETUYHOCTD.

3. OcHaienue paboyero mecra:
KOMIUIEKT MU3ETHUil JUIsl OYUCTKH U MPOBEPKH UCKPOBBIX CBeuel 3axuranus monenu 2203, cBeun
3aKUraHusl.

4. ConepxaHue U OPAIOK BBHITTOJTHEHUS paOOTHI:
4.1. Ha3znaueHnue n3genus
Kommmekr w™oxmenu 3203 mnpenHasHaueH Uil  TEXHUYECKOTO  OOCITY)XKMBaHHS — Tepen
JUAarHOCTUPOBAHUEM U TMAarHOCTHUPOBAHHUS BO BpeMs IKCILTyaTallii UCKPOBBIX CBEUYEH 3a)KUTAHMS
JBUTATeNIel BHYTPEHHEro cropaHus ¢ pe3p0oil Ha koprmyce M14 x 1,25 u M18 x 1,5 u quHoit
pe3bboBoii yactu ot 12 10 19 mm.

KommiexT obecnieunBaert:
- OYMCTKY IIECKOM Harapa Ha KOpIyce, TeINIOBOM KOHYCE M30JITOpa U 3JIEKTPOAaxX CBEUH;
- CIIyB YacCTHII N1€CKa MOCJIe IPOBEACHUS OUHCTKH;
- KOHTPOJIb U PETYJIMPOBAHUE 3a30POB MEXKAY AIEKTPOIaMU CBEUEH B IMAIIa30HE

ot 0,6 1o 1 MM ¢ urTepBanoM uepes 0,1 mm;
- HCTIBITaHKE CBeYel Ha OecriepeboiHOCTh HCKPOOOpa30BaHNUS;
- ACIIBITAHNE CBEYEH HA TEPMETUYHOCTb.
C nomol1p0 KOMIUIEKTa MOTYT OBbITh BBISIBJIEHBI CleytolIHe 1e(eKThl CBeueH:
- iepebou B UCKpOOOpa30BaAHUU MEKIY DIIEKTPOAAMHU;
- TPEILIMHbI, BHYTPEHHUE MPOOOU WIIM TOBEPXHOCTHBIE MEPEKPHITHS U30JIATOPA;
- IOTEePsI TEPMETUYHOCTH.
4.2. TexHn4eckasl XapaKTEPUCTHKA
Tun KOHCTPYKIIMY - CTAIIMOHAPHBIN IBYXOJIOUHBIH.
DNeKTponuTaHue Mpudopa Il MPOBEPKU CBeUel - OT OAHO(A3HOW CETH MEPEeMEHHOrO TOKa
HanpspkeHueM 220 B wactoroit 50 I'a.
[ToTpebasieMas OT CETH MOIITHOCTH - He Oosiee 15 BT.
JlaBieHHe cxaToro BO31yXa, CO3aBa€MOE BO3AYLIHBIM HACOCOM B MCIIBITATEILHOM KaMmepe, 3a 10
pabounx xoa0B nopiHs - He Menee 1 MIla (10 krc/cm?2).
Jlnamna3zoH u3MepeHuil BcrpoenHoro manomerpa - ot 0 1o 1,6 MlIla (ot 0 1o 16 krc/cm2).
HckpoBoii TpoMeXyTOK (3a30p MEXIY JIEKTPOIaMH ) KOHTPOJIBHOTO pa3psIHUAKA - 12 MMm.
Bpemst HempepbplBHOM paboThl TpU  HUCHBITAHUAX CBeuell Ha OecriepeOOWHOCTh
nckpooOpaszoBanus - He 6oiee 30 c.



[TutaHue cxKaThIM BO3JYXOM IPUCIIOCOOJICHUS JJISI OYUCTKU CBEYEH — OT CETH CHKAaTOTo BO3JyXa
nasinenueM ot 0,4 mo 0,6 MIla (ot 4 1o 6 Krc/cmM2) ¢ JOIyCKaeMbIM COACP)KAHUEM B BO3IyXe
npumecen - o kiacey 3arpsasHeHHocta 3 'OCT 17433-80.

Pacxon cxxaToro Bo3ayxa Inpu O4MCTKE CBEYEH - He Ooiee 6 M3/4.

[TpumMeHsieMbIil 17151 OYMCTKH TECOK - MPHUPOIHBIA KBAPIEBBIH (POPMOBOUHBI OCHOBHOU
bpakunu kareropun b cocpenorodeHHoi 3epHOBOM cTpykTypor (Mapku 1 KO 16b mo I'OCT
2138-84).

Cpennee BpeMs OYMCTKHU cBeueil ot Harapa - 10 c.
Cpennnii cpok cITy>KObI KOMIUIEKTA - HE MEHEe 6 JIeT.
["aGapuTHbIC pa3mepsl - He Oosee, MM

JUIMHA ~ IIUpPUHA BBICOTA
npudopa I MPOBEPKU 350 260 105
IPUCTIOCOOIEHUS ISl OUMCTKHU 215 176 288

Macca npubopa a5 npoBepku - He Oosiee 7 KT.
Macca npucnoco0yeHus s OYUCTKHU - He OoJiee 4 Kr.

4.3. YCTpOWUCTBO U MPUHITUIT PAOOTHI

KOHCTPYKTHBHO KOMIUIEKT BBHIMIOJIHEH B BUJAE JBYX OTACIBHBIX OJIOKOB: MpuOOpa is
IPOBEPKHU CBEYEH M NMPHUCIOCOOJCHMsS sl OYMCTKU. 11 KOHTPOJS M PEeryjIupOBaHHUs 3a30pPOB
MEXJly 3JIeKTPOJaMU CBeYeld B KOMIUIEKTE HMEIOTCSI KOMOMHHMPOBAHHBIM IIyN M KIHOY JUIS
PETYJIUPOBKU UCKPOBOI'O IPOMEXKYTKA.

[Ipunuun nelictBus npudopa anas npoBepku cBeued D203 oCHOBaH Ha BU3YaJIbHOM
HaOJIIOCGHUU HCKPOOOpa30BaHUS MEXIy OJJIEKTPOAAMU CBEYeH uYepe3 CMOTPOBBIE CTEKIIa
BO3JYIIHOM KaMmepbl TMpU 33JaHHOM JaBJIEHUU BO3JyXa, OKPYKAIOLIEro  3JIEKTPOJIBI.
HcnelTaTenbHOE HANpsOKEHUE IIOAAETCS Ha CBEYy OT MCTOYHHMKA BBICOKOTO HAIPSIKECHMS,
MMUTHPYIOLIETO CUCTEMY 3a)KUTaHUS aBTOMOOWIIS, C HAKOIIJIEHMEM DHEPTUH B 3apsSaHON EMKOCTU
U TIepemadeii €€ C IMOMOUIbI0 THPUCTOPHOTO KOMMYTaropa B KaTyLIKy 3a)KUTaHMS.
[TpuHuMNIUaIbHAs 3JEKTPUUECKas cXxema Mpudopa MpUBEAeHa Ha PUCYHKE.
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Cxema aiexTpuueckas NpUHIMNHaIbHas npudopa 3203

JlaBiieHre cXaToro Bo3ayXxa B KaMepe CO3/1aeTcsi ¢ MOMOUIbI0 PYYHOrO MHEBMAaTUYECKOTO
nopuiHeBoro Hacoca. KOHTponb co37aBaeMOro JAaBJIEHUS OCYILECTBISIETCS C  [TOMOIIBIO
MaHOMETpa, a cOpoc (PeryIMpoBaHKE) AABJIECHUS - C TOMOUIbIO BBIMTYCKHOT'O BEHTHIIS.

OTnuuuTeNbHOW OCOOEHHOCThIO KOHCTPYKLMH JaHHOTO Mpubopa SBISETCSs TO, 4TO
Ha0JI0/IeHUE 32 HCKPOOOpa30BaHWEM BO3ZMOXKHO Yepe3 OTpakaroliee 3epKajio U CMOTPOBOE CTEKIIO
KaK C TOpLa, TaKk U COOKy CBeueH.

['epmeTHyHOCTH CBEUE MPOBEPAETCS MO MAJCHUIO JABJICHUS B BO3AYIIHOW KaMepe 3a 3aJlaHHOE
BpEMsL.

J1J1s1 KOHTPOJISt UCIIPABHOCTH JIEKTPUUECKON CXEMbI B TPHOOpE NMEETCs TPEXIIEKTPOIHBII

UTOJIbYATBIM pa3psAIHUK , K KOTOPOMY MOJKET IIOAKIKOYATCSA IPOBOJ OT HMCTOYHHUKA BBICOKOIO



HanpsbkeHus. Ilpu 3ToM Bu3yanbHO mpoBepsercs OecriepeOOHHOCTh HCKPOOOpa3oBaHUsS Ha
paspsIHUKeE.

3amyTa NUTArOIIEH CEeTH OT PaMONIOMEX OCYIIECTBIISCTCS C MOMOIIBIO 3KpaHHONH 0OMOTKH

TpaHchopMaTopa M IMPOXOAHBIX KOHJEHCATOPOB, a 3alllUTa OT M3JIy4eHHUs IMomex B 3¢up -
HaJIMYUMEM B CXEME IIOMEXOIIOJIaBUTEIbHOTO PE3UCTOPA, HAXOMALIEroCs B HAKOHEUHUKE
BBICOKOBOJIBTHOT'O ITPOBOJIA, U OTPAaHUYEHUEM JUIUTEILHOCTH paboTsl mpubdopa 10 30 c.
OuncTka OT Harapa M CAyB YacTHI[ TECKa B NPUCHOCOONEHUH JUIS OYHCTKH MPOBOJSATCS
II0CJIEI0BATENIBHO MPU OAHON YCTaHOBKE CBEYM B OTBEPCTHE MAaHKEThl IIECKOCTPYHHOH TOJIOBKH.
[Tecok mpu HakaTUU Ha KHONKY "OUuCTKA" 3acachIBaeTCs KEKTOPOM U3 MEIIKa-QUiIbTpa U 4epes
COIUIO IOJ JaBJIeHWEM INojaercs Ha cBedy. COyB 4YacTHIl IECKa CO CBEYM I10C]IE IPOBEACHUS
OUMCTKU IPOU3BOJUTCS CTPYEH CKaTOro BO3AyxXa, IOAABAEMOI0 4epe3 JIPYroe COIUIO T'OJOBKH,
IpY Ha)KaTHM Ha KHONKY "OO0myB".

4.4. IlonroToBKa KOMIUIEKTa K paboTe

[Tpubop ans mpoBepKH cBedel pEeKOMEHIyeTcsl YCTaHAaBIMBaTh B HaubOoisiee 3aTeMHEHHON
YacTU TOMEIEHHs, TaK 4TOOBl Ha BO3IYIIHYIO Kamepy He IMajaj CBET, TaK KaK dTO 3aTPyIHUT
BU3YyaJIbHOE HAOJII0/IEHUE 32 HCKPOOOPa30BaHUEM IIPH ITPOBEPKE CBEUEH.

[TpocymuTe necok B Memike npu temneparype 70-80 °C B TeueHue He MeHee 24 u.

W3Bneup u3 rHE3 NPUCIIOCOOIEHHS 111 OUYMCTKU 3ariIyllKH, 3aKphIBAIOIIUE KPENEXHbIE BUHTHI, U
BBIBUHTHUTH 3TU BUHTBL. OTIEIUTH FOJIOBKY OT KOpITyca.

VY CTaHOBUTH KOPIYC Ha CTOJ MJIM BEPCTAaK pabo4yero Mecra U 3aKpelnuTh €ro ¢ MOMOIIbI JIBYX
BUHTOB.

CHATH C TOJIOBKM MEIIOK-(GWIBTP, MOBOpayuBas INIUIMHT BOKPYI OCH A0 ocialieHus

CTSDKHOM JIEHTBI. Y JaIUTh TPAaHCHOPTHYIO 3ariIylIKy, 3aKpbIBAIOLIYI0 OTBEPCTUE ISl YCTAHOBKU
CBEYH.
Hanerp koHen ruOkoro mnulaHra BO3AYIIHOM MarucTpalid Ha IITyLEp MPUCHIOCOOJIeHus,
0003HaueHHbII CUMBOJIOM "BBOA'. 3aKpenuTh LUIAHT HA IITYLEPE C MOMOUIbIO CTSKHOW JICHTHI,
CKOOBI U HITUIMHTA U3 KOMILIEKTa MOHTaKHBIX YyacTe. OTKPHITh BEHTUJIb BO3AYLIHOW MAarucTpaiu
U yOequThcs B OTCYTCTBUM YTEUKM BO3JyXa yepe3 coeanHeHue. [Ipu HeoOXoauMOCTH 3aTSHYTb
coeMHEHUE OoJiee TI0THO, Bpamas miuiiHT. [locnenoBarensHo HaxkaTh Ha KHONKHU "Ouuctka" u
"O61yB" M yOeqUThCs B MHTEHCUBHOM BBIXOZIE CTPYH BO3/yXa Yepe3 COILIa.

3acbnaTh B MEIIOK-(UIBTP IPOCYIIEHHBIA ECOK MPUMEPHO Ha OJJHY YETBEPTh €ro 00bEMa
Y YCTaHOBUTb Ha I'OJIOBKY, 3aKPEIUB CTAKHOMU JIEHTOM.

VYcTaHOBUTH Ha KOPITYC TOJIOBKY 3alIUTHBINA 3KpaH U, HAJEB 3alllUTHbIE OUKH, yOeaUThCs B paboTe
npucnocoOsieHus, HakaB Ha KHOmMKy "Ouumctka" Ha 2-3 c. [lpu 3ToM noimkeH HaOiogaThes
MHTEHCUBHBIN BBIOPOC MECKa HAPYXKY.

3akpenuTh MpuOOp Ha CTOJIE MJIM BEPCTaKe C IMOMOIIBIO JBYX BHUHTOB B pe3bOOBBIE BTYJKH,
HaxXOJsIIMecs B HUKHEH yacTu Kopmyca.

Brxutounts mpubop B CeTh, OTKPBITh KPBILNIKY, 3aKPBIBAIOLIYI0 Pa3psIHHUK, W TNPHUCOEAUHUTDH
HAKOHEYHHK BBICOKOBOJIbTHOTO MPOBOJIa K BBIBOAY KOHTPOJBHOTO pa3psaHuKa. HaxkaTh KHONKY
"ITpoBepka" u HaOmMOIaTh 3a UCKPOOOpPa3OBaHMEM MEXIY 3JeKTpoaaMu. MckpooOpasoBaHue
JOJIKHO OBITH OecriepeboitHbiM B TeueHue 30 c. Otnyctuth kHomnky "[IpoBepka".

[110THO 3aKpbITh BEHTWIIb BBIITYCKA BO3/1yXa, Bpallas FOJ0OBKY BUHTA 10 YaCOBOM CTpEJIKE.
KauaTh pykosITKy Hacoca, cie/isl 3a HapacTaHUEM JIaBJIEHUS BO3/yXa B CUCTEME II0 MAHOMETPY.
Hasnenue e menee 1 Mlla (10 xrc/cm™) B cucteme JOKHO co3daBaThesl He Oosee e 3a 10
paboumx XOA0B MOPIIHS.

Ecnmu Oyner HaOnromaThCsi cmaj JaBieHHUA, TO HEOOXOAMMO HaWTH M YCTPaHHUTh
HETUIOTHOCTU B COCINHEHMSIX.
[THeBMaTHUeckass cHCTEMa MOXKET CUYMTAThCSl HOPMAIBHOM, ecau He OyJeT 1o MaHOMETpY
0oOHapy’KUBaThCs MaJICHUE JIaBJIEHUS OT IIEpBOHAYATILHOIO 3HaUeHus 3a Bpems 30c.
BrllmycTuTh BO3yX U3 CUCTEMBI, Bpalliasi FOJIOBKY BUHTA BEHTHJISI IPOTUB YaCOBOU CTPEIIKH.

4.5. ITopsimok paboThI



4.5.1. BusyanbHas OllEHKa TEXHUYECKOTO COCTOSIHUSI CBEUEH Mepell TEeXHUYECKHUM 00-
CILy’KMBaHUEM U JUAarHOCTUPOBAHUEM
[lpu cHsATUM Cc ABUTaATENs CBeuedl HEOOXOAMMO YOETUTHCS, YTO WX THUI U 3a30p COOTBETCTBYET
MHCTPYKIIMU 10 3KCIUTyaTallid aBTOMOOWIIS (ABUraTeIs).

ITpu ocMOTpe CHATBHIX C JABHUraTels CBEYEH cieayeT oOpaTUTh BHUMAHUE HAa COCTOSHUE M LIBET
TEIUIOBOTO KOHYCa U30JIATOPA.

Ecnu mpu ocMoTpe Ha KOHyce H30isiTOpa OyAeT HaOonaThbCs HE3HAYUTEIbHBIN CIIOM Harapa
KPEMOBATO-KOPUYHEBOTO L[BETA, TO MOXHO CAEIaTh BBIBOJ O TOM, YTO TEIUIOBAasl XapaKTEPUCTUKA
(THIT) CBEYM COOTBETCTBYET THITY JABUTATENs, & €r0 CUCTEMBI pabOTarOT HOpManbHO. Takoil Harap
HE HapyulaeT paboTy cBedel, M OHU He HYyXJarTcs B ouucTke. Ilpum pabore nBurarenss Ha
STUIMPOBAHHOM O€H3WHE Ha TEIUIOBOM KOHYCE, MPU HOPMaJIbHOM COCTOSIHUM CBedei, Oyxaer
HaOJI0AaThCsl MOPOIIKOOOpa3HbIi HAJNET CepoBATOrO OTTEHKA, KOTOPHIM Takke He HapyllaeTr
paboty cBeuei.

Ecniu mpu ocMOoTpe Ha TEIJIOBOM KOHYCe M 3JIEKTpoJax cBeud Oyzae oOHapyKeH
3HAUUTENbHBI CJIOW Harapa 4Y€pHOro I[B€Ta, TO OHAa HYXJAETCd B OUYMUCTKE, a Ipearo-
JIOXKUTEIbHBIMU IPUUMHAMU 00pa30BaHMs Harapa OyayT CleAyIoLue:

- PBIXJBIA YEPHO-MATOBbII Harap sIBJIS€TCS CJIEJICTBUEM HEIOJHOIO CrOpaHHs TOIUIMBHOW CMecH
u3-3a rnepeodorauieHus e€ TOIIMBOM WJIU CJIEICTBHEM JJIUTEIbHON paboThl IBUTATENS B PEXKUME
XOJIOCTOTO X0/13;

- TBEpABIN Harap 4€pHOro LBETA SBISAETCS CIEICTBUEM HECOOTBETCTBHSI TUIIA CBEYH JIBUTATEIIO 110
TEIJIOBOM XapakTepucTuke. B 3ToM cityyae cBeda OCTaércs XOJIOAHOW M TeMIlepaTypa TEIJI0OBOrO
KOHYCa HUXKE TEMIIEpaTypbl CAMOOYHILEHUS.

[TprunHaMy Harapa 4€pHOTO IIBETa MOTYT OBITh TaK)Ke HEUCIpaBHas padoTa CHUCTEMBI
3KUTaHUS WM W30BITOYHOE IONaJaHHe CMa30yHOIo Macja B Kamepy CropaHus H3-3a
HEYJIOBJIETBOPUTEIBLHOTO COCTOSIHUS ABUTATEIIS.

B ciydae Hanuuus 3HaUUTENBLHOTO CJIOS Harapa cBeva JJOJDKHA ObITh MOJIBEPTHYTa OYHMCTKE.
Hannune Ha TtenyoBoM KoHyce Harapa Oe€lioro, CBETJIO-CEpOTO WM CBETJIO-KENTOro IBETa
CBUJIETEJILCTBYET O TOM, YTO CBeYa IpU paboTe meperpeBaercs. IleperpeB MOXKeT BBI3bIBATHCS HE
TOJIbKO HECOOTBETCTBUEM THIIA CBEUU JBUTATEIIO, HO U HEJOCTATOYHO INIOTHOM 3aTSKKOM CBEYU B
THE3/I€, OTCYTCTBUEM WIIN MTOPYEH YIUIOTHUTEIBHON MPOKIAIKHA WU HATMYUEM I'PA3H MO HEH, TaKk
KaK B 3TUX CIyyasX yXyZIIaeTcsi OTBOJ TeIja OT CBEUU. JTO TAKXKE MOXKET ObITh CIEACTBHEM
YCTaHOBKH CJIMIIKOM IO3AHETO MOMEHTA 3aKUTaHUs UM CIIEJCTBUEM HEMCIIPABHOCTEH B CUCTEME
oxnaxaeHus. Kak nmpaBuiio, neperpes cBeun CONpPOBOKIAAECTCS MOBBIIIEHHON APO3UEN IIEKTPOIOB.
Caeun, UMeroIIMe BUIUMbIE MEXaHUUYECKHUE MTOBPEXKJICHHS, CIIEeyeT BHIOPAaKOBBIBATH.

4.5.2. Tlopsimox TpOBEICHHS TEXHUUECKOTO OOCITYKUBAHUSI CBEYEH
Ecnu pabGouast kamepa cBeUM MMEET CJIOM Harapa, €€ OYHMIAIOT MECKOM B MPUCIOCOOICHUU IS
OUHMCTKH, a 3aTeM 00/1yBaIOT CXKAaThIM BO3AyXOM. J{J1s1 3TOro Heo0X0UMO:

- IPOCYIINTH CBEYM NP TeMIiepatype He npesbimaromieit 400 °C;

- paccopTHpOBaTh CBEUM Ha IPYIIIHI 110 AUaMETPY pe3bObl Ha KOPITyCE;

- 1momo0paTh COOTBETCTBYIOUIYIO IO JHAMETPy MAaHXXETy M YCTaHOBUTh €€ TOJ KpBIIIKY
MPUCTIOCOOIEHUS ISl OYMCTKH, 3aKPETUTh €€ C ITOMOILbIO BUHTOB;

- BCTaBUTbh CBEYY B OTBEPCTUE MAHKEThl U HaxaTh KHONKY "Ouncrtka" Ha 10 c. IIpu 3TOoM cBeuy
cleyeT MOKauyuBaTh, OTKJIOHSS OT BEPTHUKAJIbHOIO IOJIOKEHHUS Ha yrojl OKojo 5 ° B pa3Hble
CTOPOHBI;

- HE BBITAaCKMBasi CBEUY M3 MAaHXKEThI, OTIYCTUTh KHOMNKY "OuncTka" u Haxath KHONKY "O01yB" Ha
Bpems 10-15 ¢ 1151 cayBa yacTull mecka;

- OTIIYCTUTH KHONKY "OO01yB" ¥ BHITAIIUTH CBEYY U3 MAHXKETHI.

BusyanbHO IpoBEpUTHh KadueCTBO OUYMCTKM OT Harapa M, €ClIM Harap yJaaji€H HE IOJHOCTBIO,
OUYHUCTKY CIIEAYET IIOBTOPUTb.

He pexomenayercsi yBenM4nMBaTh BpeMsl OUMCTKH cBhie 10 ¢, Tak Kak mecok abpa3uBHO
M3HAIIMBAET JIEKTPOBI U TIOBEPXHOCTH TEILUIOBOTO KOHYCA.



He pexomenayercst Takke MPOCYILIMBATh CBEUM HA OTKPHITOM IUIAMEHU WM B €YU IPU
temnepatype cBbiie 400 "C, Tak Kak 3TO MOXKET NPUBECTH K HAPYIICHUIO FEPMETUYHOCTU €€
COCIMHEHUH WIH K IIOpYE U30JIATOpA.

Ecam mocnie ouucTKH 0OCMOTpOM OyayT OOHApY»KEHBbI OCTATKH Harapa Mex1y IEeHTPaIbHBIM
1 OOKOBBIM 3JICKTPOJAMH, UX CIEAYET YAAIATh BPYUHYIO.

Ecnu moBepxHOCTh TOpIIAa LEHTPATBHOTO 3JIEKTPOJa MMEET OKPYIiayr (GopMy, a MOBEPXHOCTH
OOKOBOTO 3JIEKTPOJIa — YTIyOJIeHHE BCISACTBUE APO3HUH, UX HAO yIATUTh HaTUIEM.

Y CTaHOBUTH C MOMOIIIBIO KJIF0Ya U YHUBEPCAIHHOTO IIYIIa, BXOASAIIMX B KOMIUICKT, HOPMaJIbHBII
3230p MEXIy dIEKTPOJaMH, MyTEM MOATUOKH OOKOBOTO JIEKTPOIA.

4.5.3. [lopsiiok mpoBeIeHUs TMarHOCTUPOBAHUS CBEUECH
[TomoOpaTe mepexogHWK (MPU HEOOXOAMMOCTH) W YIUIOTHUTEIBHBIC KOJbIA M3 KOMIUICKTA
MPUHAJJISKHOCTEH B COOTBETCTBUHU C IMPOBEPSEMON MapTUel CBedel, BBEPHYTh IPOBEPIEMYIO
CBEUy B BO3IYIIHYIO KaMmepy npudopa. [110THO 3aTIHyTh.

[110THO 3aKpBITH BEHTUJIb BHIYCKa BO3yXa, Bpalllas TOJIOBKY BUHTA BEHTUJISI IO YaCOBOM
CTpEJIKE JI0 yropa.

KauaTth pykosiTKy Hacoca, cieis 3a HapacTaHuWeM JaBleHHus 1mo mMaHomeTpy. Ecimu Oynet
HaOJIIOaThCS CHaJ IABJICHHUS, TO CIEAYET YBEIMUUTh YCUIIUE 3aTSKKH CBEYH B KaMepe.

Coznate naBneHue Bosayxa B kamepe 1,05 = 0,05 MIla (10,5 + 0,5 krc/cM2) u Habm0gaTh TpH
ATOM 32 MTOKa3aHUSIMU MaHOMETPA.

Homyckaemoe nagenue nasienus Ha 0,05 MIla (0,5 krc/cM2) OoT mepBOHAYANBHOTO IS
CBEUeH C TepMeTHU3alMeld COCAMHEHHUS U30JSATOP - IEHTPAIbHBIA JJIEKTPOJ Ha OCHOBE
TepMmorieMenTa - 10 ¢, ocTaabHBIX TUNOB - 1 MHH. BBICTpBIN criaa AaBieHUs CBUIETENBCTBYET O
TOM, YTO CB€Ya HE 00J1a1aeT HYKHON reépMETUIHOCTHIO.

Bxirounts mpubop B ceTh MUTAHUS U HAJETh HAKOHEYHHK BHICOKOBOJIBTHOTO MPOBOJIa HA BBIBOJ
CBCUH.

YCTaHOBUTH C TIOMOIIbIO BEHTHJIA JaBJIEHWE B KaMepe, COOTBETCTBYIOIIee paboueMy
JABIICHUIO LUJIUHApA ABUratens. B Tabmn. 1 mpuBeneHsl ycpeaHEHHBIE NaHHBIE UCTIBITATEILHOTO
JIaBJICHHSL.

Tabmuna 1

VYcpeaHeHHbIe TaHHBIE UCTIBITATEILHOTO JaBICHUS

3a3op mexnay | 0,5 10,6 0,7 [0,8 0,9 | 1,0
ANEKTPOJAAMHU, MM

HcneiTaTensHOE 1,0 109 10,8 [0,7 0,6 |0,5
nasnenue, Mlla

Krc/cm2 10 |9 8 7 6 5

Haxxate xnHomky "lIpoBepka" m HabOm0maTh 3a MCKpOOOpPA30OBAHHEM MEXKIY SJIEKTPOJTAMH
CBEUM Yepe3 BEpXHEEe CMOTPOBOE CTEKIO M OOKOBOE OTpakaroliee 3epKayo. Y HOpMalbHO
paboTaronieil cBeY BU3yalbHO JOJDKHO HaOMoIaThes Oecnepe0oiiHoe HCKPOOOpa3oBaHUE MEXIY
anekTpoaaMu. Yepe3 OOKOBOE 3€pKajo JIOJDKEH HaONoJaTbcs CBETJIBI  Opeosl  BOKPYT
[EHTPAILHOTO AIIEKTPO/A.

[Tpu npoboe n3onaTopa uepe3 60KOBOE 3epKayo Oy IyT BUIHBI UCKPBI IPOOOSL.

Uepes BepxHEE CMOTPOBOE CTEKJIO y HEUCIPABHOM CBEeYM OyayT HaOIIOJaThCs mepedou B
oOpazoBanuun uckp. [IpoGoii H301sITOpPa TO TOBEPXHOCTH Takke OyneT OOHapYyKUBATbCS
BU3YaJIbHO.

IIpu OGecniepeOOHOM HCKpOOOpPA30BaHMM MPU 3aJaHHOM JIAaBJICHUU CBEYH HCIIPABHBI U
MPUTOAHBI IS JATbHEUIIEeH SKCIUTyaTalHy.

Ecnu 6ynyt oOHapyxkeHbl iepedou B UCKPOOOpPa30BaHUU, CIEAYET C MMOMOIILI0 BEHTUISI CHU3HUTH
JIaBJICHWE B BO3JIYIITHOW KaMepe, pyKOBOACTBYSICh Ta0JI. 2 ¥ CHOBa HaXkaTh kHOTKY "[IpoBepka".



Tabmuma 2
YcpenHeHHbIe JaHHBIC UCTIBITATEILHOTO IaBICHUS (CHUKEHHOTO)

3a3op mexnay | 0,5 10,6 0,7 0,8 0,9 | 1,0
AJICKTPOJIAMH, MM

HcneiTaTensHoe 07106 |05 (04 {04 |03
nasienue, Mlla 5 5
Kre/cm2 7 6 5 45 |4 3,5

Ecnu npu stom wuckpooOpa3zoBanue Oyner OecrnepeOONHBIM, TO CBEYy MOXHO YcC-
TaHaBJIMBAaTh HA JBUTATENb Ul AaJbHEHIIENH 3KCILTyaTalllui, HO IIPU 3TOM €€ pecypc OyneT HUKe,
YEeM Yy UCIIPABHOM.

Eciu v ipy yMEHBIIIEHHOM JIaBJICHUU OyIyT HaOII0IaThCS mepedor B UCKPOOOpa3OBaHUH,
TO TaKHe CBEYU CIlIeZlyeT BEIOPAKOBBIBATD.
st ynoOcTBa Moibp30BaHUs HA MaHENW MpUOOpa HaHeceHa TabJyinia, coAepIKallas HOPMaTUBHBIE
3HAYEHUS UCTBITATENFHOTO JIABJICHHS BO3/1yXa B 3aBUCHMOCTH OT 3a30pa MEXKIY AJIEKTPOJIaMHU.

5. CopmepkaHue OTYeTa: Ha3HAYCHUE KOMIUICKTA H3/CIHUH JUIS OYHCTKM M HPOBEPKH
HCKPOBBIX CBeueH 3axuranus mojenu 3203;
KpaTKasi TeXHUYECKasi XapaKTepUCTUKA KOMIUICKTA U3ICTHH I OYUCTKH U TPOBEPKH HCKPOBBIX
cBeueil 3akuranusa moaenu 0203;
HOPSIOK TEXHUYECKOTO OOCITY)KMBAaHMS HMCKPOBBIX CBEYEH 3aKUTaHHUS C MOMOIIBIO KOMIUIEKTa
3203;
HOPSI0K AUAarHOCTUPOBAHUS MCKPOBBIX CBEUEH 3a)KMTaHMsI ¢ IOMOIIbI0 KoMIUIekTa 3203;
pe3yNbTaThl TMarHOCTUPOBAHUS UCKPOBBIX CBEUEH 3aKUraHMs C MOMOIIBI0 KoMILiekTa 3203.

IIpakTnueckas padora 4

Ileny pabomei: V3yyeHue TpeOOBaHUI K TEXHUYECKOMY COCTOSHHIO BHEIIHUX CBETOBBIX
puOOpPOB aBTOMOOMIIS, O3HAKOMJIEHHE C METO/IAMHU U CPEJCTBAMH MX AMATHOCTHPOBAHMUSL.
OcHaienue pabouero mecta
2.1 Ilpubop ans npoBEpKU U peryaupoBku cBera pap moxaenu OI1.
2.2 JlerkoBoii aBToM00mIb BA3 2106 ninm aHamoruuHeli
3 Conep:xaHue ¥ OPAIOK BBHITTOJTHEHHS paOOThI

3.1 V3yuuTh TpeOOBaHUA K TEXHUYECKOMY COCTOSIHHUIO BHEIIHUX CBETOBBIX MPUOOPOB U
CBETOOTpaKarolleld MapKupoBKe aBTOMOOWIS U MeTonsl ux npoepku o I'OCT P 51709-2001
«ABTOTpaHCIIOPTHBIE cpeAcTBa. TpeOoBaHMs O€30MAaCHOCTH K TEXHHUYECKOMY COCTOSHHUIO H
METO/IbI IPOBEPKU» B YACTH, OTHOCSILEHCS K BHEITHUM CBETOBBIM ITPHOOpaM U CBETOOTpaKaroIien
mapkupoBke (. 4.3, 5.3), [Ipunoxenue A.

3.2 V3y4yuTh TEXHUYECKHE XapaKTEPUCTUKHU, YCTPOICTBO, IPUHIIMII pabOTHI U MOPSI0K paboThI CO
CPEICTBOM JTUArHOCTHUPOBAHUS - MPUOOPOM Ui IPOBEPKHU U PEryIUpoBKU cBeTa dap moaenu OI1.
3.3 [IpoBecTH AMArHOCTHKY BHEIIHUX CBETOBBIX IPUOOPOB JIESTKOBOTO aBTOMOOMJIS.

3.4 CocTaBUTH OTYET.

4 CopepxaHue oT4eTa

4.1 lens paboTHI.

4.2 OcHaienue pabouero mecra.

4.3 HazHaueHue U KpaTKasg TEXHUYECKAsi XapaKTEPUCTUKA CPEICTBA JUArHOCTUPOBAHUS.

4.4 Cxema yCTaHOBKM U NOpPSJOK IPOBENEHUS AMATHOCTUPOBAHMSI BHEUIHMX CBETOBBIX
nprOOPOB aBTOMOOMIIS ¢ YKa3aHUEM KOHTPOJIMPYEMBIX [TapaMeTPOB.

4.5 Pe3ynbTaThl IMarHOCTUPOBAHUS aBTOMOOUJIS. 3aKIIIOYEHNE O TEXHUYECKOM COCTOSIHUU
U HEOOXOIMMBIX BUAX BO3/AEHCTBHS Ha BHELIHHE CBETOBBIE PUOOPHI aBTOMOOMIIS, BKIFOUYAIOLIEEe



OLIEHKY HX TEXHHYECKOTO COCTOSIHHS M BO3MOXXHOCTH JallbHEHINEH IKCIUTyaTallii aBTOMOOWIIA,
olpeieNieHue MOTPeOHOCTH B TEXHUUECKOM 00CITy>KMBAHUU U PEMOHTE.

5 CBeneHus 0 CpelICTBAX AUArHOCTUKHU

[TpubGop aJis npoBepku U perynupoBku cBera dap Ol

5.1 Ha3nauenue uznenus

[Ipubop mnpenHazHaueH JUIsl MPOBEPKH, PEryJIMPOBKM M KOHTPOJSA CHUJBl cBeTa Qap
TpaHcopTHBIX cpeacTB B cooTBeTcTBUU ¢ ['OCT P 51709-2001 B yciioBUSIX aBTOTPaHCIOPTHBIX
OPEANpUATHHA, CTAaHIUMHA TEXHUYECKOro OOCIYyKMBAHHS B COCTaBE JIMHUN HHCTPYMEHTAJIbHOIO
KOHTPOJISI TEXHUYECKOT'O COCTOSIHUSL TPAHCIIOPTHBIX cpencTB. [Iprnbop mo3BOJSIET peryanpoBarth
yIibl HakJIOHAa M KOHTPOJMPOBATh CUIy cBeTa ¢ap OJIMKHEro M JajbHEro CBETa, a TaKke
IPOTHUBOTYMAaHHBIX (hap.
[Tpubop mpenHasHaueH IJis SKCIUTyaTallud B YCIOBHUSAX YMEPEHHOI'O KJIMMarta IpU TeMIeparype
okpyxatoriero Bozayxa ot —10 1o +40 0C u otHOcuTeNnbHOM BinaxkHoCcTH A0 80 % mpu +250C.

5.2 TexHuueckas xapakTepUCTHUKa
Tabmuna 1 - Texuudeckas XapakTepUCTHKA

Tumn nmpudopa [TepenBuxHON ONTUYECKUI
C ONPEJIEICHUEM CUJIBI CBETA

MeTo1 OpHeHTalK OTHOCUTENbHO aBToMobus | [lleneBoe opueHTHpYIOLIEe YCTPOICTBO

Paccrostane ot pacceuBarenst ¢apbl mo yma3b | 300...400
ONTUYECKON KaMephl IpuOopa, MM

BricoTa ycraHoBKM ocu ontuueckoi kamepsl | 250...1600
npubopa, MM

[unana3on WU3MEPEHUS yria HakioHa | 0...140
CBETOTEHEBOM I'PaHMIIbl, YIJI. MUHYT

AOGconoTHas MOTPENIHOCTh H3MEpeHus, Yril. | £15

MUHYT
KonTposnb cusbl cBeta dap [To xauOpOBaHHBIM METKAM
Hanpsoxenue nutanus, B 1,5

["abapuTHble pa3Mmepbl (AMMHA X MMUpUHA X | 665 x 590 x 1770
BBICOTA), MM

Macca, kr 35

5.3 YcTpoHCTBO M MPUHIMIT PAOOTHI

OO6muit Bug npubopa npuBeeH Ha pUCYHKeE 1.

[Tpubop cocToMT U3 OCHOBaHMA Ha Kojecax 19; croiiku 18; onrTuyeckoit kamepbl 7 U
OPUEHTHPYIOIIETO YCTPOUCTBA 8.

OnTHueckasi Kamepa COCTOMT M3 KOpIlyca, B KOTOPOM YCTAaHOBJIEHBI JINH3A, ITy3bIPbKOBBII
YpOBEHb, CMOTPOBOE CTEKJIO, TIEpEMEIIAIOIINICS 110 BEPTUKAIN IPU MOMOIIM OTCUETHOTO AMCKa 3
sKkpaH. Ha sxpaHe ycTaHOBIEHBI HHAMKATOPBI CUIIBI CBETA 6, PUCYHOK 2.

Ha 3annelt cteHke Kamepbl pacloyioKeHbl KHOMKU BKJ. ()OTORJIEMEHTOB 4 N1 U3MEPEHUS CUJIBI
CBETa COOTBETCTBYIOLIMX (ap; pyyka MOTEHLIHMOMETpa KAJIMOPOBKU HANPSHKEHUS MHUTAHUSA S5 U
ChEMHasl KpbIIIKa 2, 32 KOTOPOH PaCIoNOkKEeHbI OJCTPOCUHbIE PE3UCTOPHI U AIIEMEHT MUTaHUS.

[lepemerieHne ONTHYECKOM KaMephl 10 CTOMKE MPOU3BOIUTCS MPU OCIa0JIeHHOM BHHTE 15
U MIpY Ha)KaToM peruare ¢pukcatopa 17. BeicoTa ycTaHOBKH KOHTPOJIUPYEMOM (apbl OMpeaensaeTcs
IO IIKaJie CTOMKH [0 BEpXHEMY Kparo KpoHIITelHa gukcaropa 13.

YcTranoBKa ocu Ipubopa B rOpU30HTAIBHOM MIIOCKOCTH TPOU3BOAUTCS 1O My3bIPEKOBOMY YPOBHIO
MIOBOPOTOM OINTHYECKOM KaMepbl OTHOCUTENIHHO BUHTA 14 1 hukcupyeTcs pykosTkoi 16.

OpueHTHpyOlIeE YCTPOMCTBO &8 IIEIEBOr0 THUMA MPEIHA3HAYECHO IS YCTAHOBKHU

ONTUYECKON ocu mpubopa mapasienbHO OCH aBTOMOOWIA. OpHEHTHpYIOIIEe YCTPOHCTBO




YCTaHABJIMBACTCS B OJJHO M3 TPEX OTBEPCTHH CTOMKHU uepe3 YIOpHYIO raiky 9, nse maiosl 10 u
bukcupyercs pykosTkoi 11.

DnexkTpuyeckas cxema rnpuOopa npuBeieHa Ha PUCYHKeE 3.

5.4 TlonroroBka KOMILJIEKTa K paboTe
1) ABTOMOOWJIb YCTAaHOBUTH HAa TOPU30HTAILHON TUIOIIAJIKE B TOJIOKEHUH, COOTBETCTBYIOIIEM €TO
npsIMOJIMHEHHOMY JBHKeHHI0. PabOouas r1uiomianka, Ha KOTOpPOM pa3MelaloT TPaHCIOPTHOE
CPEACTBO, OJKHA OBITh TOPU3OHTAILHONW M POBHOU (HepoBHOCTH — He Oosee 3 MM Ha 1 KB.M.).
VYkion noBepxHoctu — He Oonee 0,5 %, pucynok 4. IIpoBepka ¢dap noKHA TPOU3BOAUTHCS B
NOMEILEHUH, UCKIIIOYAIOIIEM BO3JECHCTBHE MPSIMBIX COJIHEYHBIX Jy4Yell Ha ONTUYECKYIO CHUCTEMY
npubopa.
2) IIpoBepky ¢ap mnpou3BOAWTH MpH HEpaOOTAIOIIEM JBHUraTesie, 3a HCKJI. aBTOMOOWIEH ¢
ITHEBMAaTHU4ECKOM MOJIBECKOI.
3) IIpoBepuTh HUCHPABHOCTH CTOSHOYHON TOPMO3HOM CHUCTEMBI M BKJIIOYUTH €€. YCTaHOBUTH
MEepEKIIoYaTeNb epeiad B HEUTPAIbHOE MOJI0KEHUE.
4) OuncTUTH IOBEPXHOCTh paccenBareseil gpap ot 3arpsi3HEHUN.
5) JloBecTu naBieHuUE B MIMHAX KOJIEC 10 HOMUHAIBHOTO.
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Pucynox 1 - IIpubop 115t mpoBepku U peryiaupoBku ceeta (ap moaenu Ol
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(doTO37eMEHT sl U3MEPEHHs CHIIBI CBETa NMPOTUBOTYMAHHOH (apbl B TEHEBOM O0JIACTH ITydyKa
CBETAa,

q)OTOBJIeMeHT JUIA I/ISMepeHI/ISI CUJIBI JAJIBHETO CBE€TA U CHUJIIbI 6HI/I)KH6F0 CBCTa B TeHeBOfI O6J13.CTI/I
nyqKa CBeTa;

(OTORIEMEHT JIJIsl U3MEPEHHUSI CUITBI OJIMIKHETO CBETA;

q)OTOBHeMeHT AJIs1 UIBMCPCHUS CUJIbI CBETA HpOTHBOTYMaHHOﬁ (1)8.pr B CBETOBOI 00JacTu IIy4kKa
CBCTa.

Pucynok 2 - Pacmonoxenue (HOTORIEMEHTOB Ha TMOABM)KHOM JKpaHE ONTHYECKOH Kamepbl
npuoopa.
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Pucynok 3 - Dnektpudeckas cxema npuoopa.

6) BpiOpare mMOQTHI MOABECKH, JUIS Yero co37aTb HECKOJIbKO KoJeOaHH aBTOMOOMIS B
BEPTUKAIHHOM HAIIPABICHUH U JTOKIATHCS MX YCIOKOSHHS.

7) OGecnieunTs 3arpy3Ky Maccoi 70 Kr Ha 3a/lHEM CHJICHbE.

8) C moMomIbp0 COOTBETCTBYIOIINX MEPEKIIIOYATENIEH TPOBEPUTH PaOOTOCTTIOCOOHOCTH dap.

9) YcraHoBuTh mpubOp mepea aBTOMOOMIIEM HANpOTUB MpoBepsieMoil (apbl Ha PacCTOSIHUU
300...400 MM Mex Ty JIMH30M ONTUYECKOM KaMephl U paccenBaresieM ¢apbl TaKUM 00pa3oM, YTOOBI
nepeABKeHHe mnpubopa oT onxHOW dapbl K Jpyro MpPOM3BOIWIOCH MEPIEHAUKYISIPHO
MPOJOILHON OCH aBTOMOOUIIS.

Y CcTaHOBUTH BBICOTY IPUOOPA TAaKUM 00pa3oM, 4TOOBI LIEHTP JIMH3bI COBMAJAl C LEHTPOM (aphl.

Y CTaHOBUTH ONITHYECKYIO OCh IPUOOPA B TOPU3OHTAIBHOMN TIOCKOCTH 10 ITy3BIPHKOBOMY YPOBHIO.
BripoBHATE pUOOp Tak, YTOOBI HaOJOJaeMasi B OPUEHTHPYIOLIEE YCTPOHCTBO TOPU3OHTAIbHAS
JVHHUS NPOXOAUJIa Yepe3 ABE JII00ble CUMMETPUUYHBIE TOUKU MEpeJHEed yacTu aBTOMOOWIS (BepX
00011k0B dap, noadapHUKH, KPOMKa BETPOBOTO CTEKJIA H T.J.), PUCYHOK 5.



v

IIpoBepuTh HMCHPABHOCTH IHUTAaHUs, HAXaB Ha KHOIIKY , IIpU 3TOM CTpeEJIKa HWHAMKATOpa
JIOJDKHA  OTKJIOHUTBCS Ha  OTMETKY v . Ilpu HeoOXOOMMOCTH MOJICTPOUTH PYUKOH
IIOTEHIMOMETPA.

5.5 Ilopsaiok npoBeAEHUs TUATHOCTUPOBAHUS
5.5.1 YcTaHOBUTH OTCUETHBIM JTUCKOM 3 (pUCYHOK 1) TpeOyemyro BEIWYMHY CHUKCHUS

JICBOTO yYacCTKa CBETOTCHEBOW I'PAHUIIBI ydYKa ONMKHEro cBeTa (haphl B 3aBUCHMOCTH OT BBICOTHI
€€ YCTaHOBKH, CM. TabmuIry 2.

Tabnuna 2
Bricota ycranoBku ¢apsl misa | CHIKEHHe  JIeBOM — 4YacTu
OJINYKHETO CBETa, MM CBETOTEHEBOM T'PAHUIIBI
Ha pacctosgHuu 10 m
10 OTMETKaM Ha JUCKEe, MM
(%)
o 600 (BKJIFOUHUTEIBHO) 100 (1)
600-700 130 (1,3)
700-800 150 (1,5)
800-900 176 (1,76)
900-1000 200 (2)
1000-1200 220 (2,2)

Fig. 2




Pucynok 5 - YcranoBka npu6opa OTHOCUTEIFHO aBTOMOOUIISL.

[Tpumeuanus

Ecin B MHCTPYKIMHM 1O DOKCIUTyaTalldd aBTOMOOWIISI TpUBEJEHA BEIMYMHA CHUKEHHS C
paccTosiHus, OTIMYHOro oT 10 M., TO Ha OTCYETHOM JHCKE YCTAHAaBIMBAIOT 3HauyeHus H,
omnpenensieMoe o popmyiie

H = 10*h/R,

rae

h — macnopTHOe CHMXEHHUe /1715 TaHHOM MapKu aBTOMOOMJIS Ha pacCTOSHUU R MM;

R — nacnoptHOE paccTosiHME TPOBEPKHU, M.

Ecnu B MHCTpYKIMH MO 3KCIUTyaTallkd aBTOMOOWIIS MpPHUBEJCHA BEJIMYMHA CHUXKEHUS B %, Ha
OTCUETHOM JMCKe ycTaHaBiIuBaroT 3HaueHust 100*H.

5.5.2 Bkumounte OmmkHMH cBeT. @apa cuumTaeTcs MNPaBWIBHO YCTAaHOBJIEHHOM, eciu
IpaHuLla MEXAY CBETOM U TEHbIO HAXOJWUTCS HAa TOPU3OHTAIILHON M HAKIIOHHOW JIMHUAX 3KpaHa. B
IPOTHBHOM Cllyyae HEOOXOJUMO MPOU3BECTH PEryJIHUPOBKY YCTAaHOBKH (hapbl peryJIupOBOYHBIMU
BUHTaMHU aBTOMOOMJIS.

5.5.3 TIpoBepka cuiibl cBeTa (apbl OJIMKHETO CBETA.

5.5.4 TlpoBepka cuisl cBeTa ¢apbl JATHHETO CBETA.

HaxaTh KHOTIKY , TIPH 9TOM CTpeIIKa JI0JDKHA HAXOJAUTHCS B CEKTOpPE C]E .

5.5.5 Ilepekatuth mpuOOp 32 PydKy K Apyroi ¢ape u aHaIOTHYHBIM 00pa3oOM MOBTOPHUTH
OpPHUEHTAIUIO ONTHYECKONW KaMepbl, TPOBEPKY U PETYIUPOBKY (Paphl.

5.5.6 IIpoBepka NpOTUBOTYMaHHBIX dap.

5.5.6.1 YcTaHOBUTH OTCYETHBIM TUCKOM 3 (pUCYHOK 1) TpeOyeMyro BETUYHMHY CHUKEHHUS
JIEBOTO Y4acTKa CBETOTEHEBOM IPAHUIIBI ITyYKa CBeTa (apbl B COOTB. ¢ TaOIuUIEH 3.
Tabnuua 3

BricoTa ycTaHoBKH dapbl, MM CHuxeHue  JIeBOM  4YacTH  CBETOTEHEBOM
IPaHULBI

Ha pacctosHuu 10 M

110 OTMETKaM Ha jiucke, MM (%)

250-500 (BKIIOYHUTENHHO) 100 (1)




500-750 200 (2)

750-1000 (4)

5.5.6.2 Bxmouuts ¢apy. @apa ycraHOBIEHA MPABUIBHO, €CJIU BEPXHSS T'PaHUIIA MEXIY
CBETOM M TEHBIO CBETOBOTO IISITHA HAXOAUTCS HAa TOPU3OHTAILHOW JIMHUU 3KpaHa mpubopa. [Ipu
HENPaBWILHOM YCTaHOBKE MPOU3BECTH PETYIUPOBKY (apsbl.

5.5.6.3 IlpoBepka cuiibl cBeTa MPOTUBOTYMAHHOM (aphl.

Haxxatn KHOIIKY s, Ipu 9TOM CTpCIIKa HHAWKATOopa JOJIDKHa HaxodUuTbCA B

cektope * (PHCYHOK 6).

€ ¢

Haxatn KHOIIKY , [IPX 3TOM CTPCJIKA MHAHNKATOpa JOJIDKHA HAXOAUTBCA B CCKTOPC

[lepekatuth mpubOp 3a pydyKHd K Jpyroil ¢dape W aHAIOTUYHBIM OOpPa3oM MOBTOPHUTH
OPHUEHTAIUIO ONTHYECKOW KaMephl, TPOBEPKY M PETYIUPOBKY (apsl.

Pucynok 6 - lllkana nunaukaTopa cuibl CBETa.
IIpakTnueckas padora 5

1 I]ens pabomoi:

N3yuenue TpeboBaHMI K YCTaHOBKE yria omepexeHus 3axkuranus [IBC aBromoOuis,
03HAKOMJIEHHE C METOJaMH U CPeJICTBaMHU €r0 JIMarHOCTUPOBAHUS, TPUOOpETEHNE NMPAKTUUYECKUX
HaBBIKOB ompeneneHust Y O3 ¢ NCI0JIb30BAHUEM MOTOPTECTEPA-CKAHEPA KOJIOB.

OcHnarnienue pabodero mecra

2.1 Moroprectep-ckanep kogoB «KABTOAC - 2001».

2.2 JlerxoBoii aBTomoOmib BA3 2106 wunum  aHanoruyHblf, 000PYJOBAHHBIN
JUAarHOCTUYECKUM Pa3beMOM M clienuainbHbIM AaTyukoM BMT s n3mepenus yria onepexeHus
3a)KUTaHMSL.

3 ConeprkaHue 1 TOPSII0K BBIITOTHEHUS PaOOTHI

3.1 W3yuutrp TpeboBaHMs K mapameTpaM ycTaHoBkM YO3 paBurarenss aBTOMOOWMIIS,
O03HAKOMUTBCSI C METOAOM €r0 ONPENEIICHUS C HCIOJBb30BAHHEM MOTOPTECTEpA-CKaHEpa KOAOB
«ABTOAC-2001».

3.2 U3yuuTh TEXHMYECKHE XapaKTEPUCTUKU, YCTPOHCTBO U TMOPSAIOK paboOThl ¢
MoTtopTecTepoM — ckaHepoM koaoB «ABTOAC-2001» npu onpeneneHUH yriia ONEpeKeHUs
saxuranus JIBC.




3.3 IlpoBectu ompexaeneHue yriaa omnepexeHue 3axuranus J[BC c¢ wucnosb3oBaHuem
MoTopTecTepa-ckanepa kojoB «ABTOAC-2001».
Cnenatb BBIBOJBI U COCTAaBUTH OTUET.

4 ConeprxaHue oTdyeTa

Ilenv pabomot.

3aoauu padomeol.

Ha3znauenne u kpaTkas TEXHHUYECKas XapaKTEpUCTHKA MOTOpTECTEpa — CKaHepa KOJOB
«ABTOAC-2001».

CxeMa yCTaHOBKM M TOPSJAOK NIPOBEICHUS] JUATHOCTUPOBAHMS YIJia OIEpPEKEHUs
saxxuranus JIBC.

Pe3ynbpTaThl IMarHOCTUPOBAHUS C MOCTPOCHHEM (DYHKIIMOHATBLHOW 3aBUCHMOCTH «4acTOTa
BpallleHUs1 KOJIEHYaTOro Bajia — yroJl OTEPEKESHUSI 3aKUTaHUS).

Kypnan pe3yiapTaToB U3MEpEHUN
Yacrora BpallleHUs KOJIEHYaTOro Baia, VYroa onepexeHus 3aKUranus,
MUH- 1 rpaz

800
1300
1800
2300
2800
3300

CaezneHus 0 CpeACTBAX TMATHOCTUKH

TeopeTnueckne noaoKeHus

OnepexeHne 3aXUraHusi — 3TO BOCIUIAMEHEHHE HCKPOW CBEYM TOIJIMBHO-BO3TYIIHOM
cMecH B LMJIMHJIpE ABUraress BHyTpeHHero cropanus ([BC) mo moctukeHus mopuiHeM BepxHeEn
MEpPTBOU TOYKH.

Heo6xonumocTs ycTaHOBKM omepekeHue 3axuranus (YO3) BbI3BaHa TeM, YTO JUIA
MOJIyYE€HUsI MaKCUMAaJIbHBIX MOIIHOCTH M KpPYTSIIEro MOMEHTa ABUTaTessl TpedyeTcsi, YTOObI
JIaBJIEHUE Ta30B IOCJIE€ CrOpaHus pabodel cMeCH JOCTUTalo MaKCHUMAaJIbHOW BEJIMYMHBI B TOUKE
10-12° mocne BepxHel MepTBOM Touku. B 3TOM ciyuae cuia JaBjieHMs ra3oB Ha MOPILEHb OyAeT
MaKCUMaJIbHO 3(P(PEKTUBHO NpeoOpa3oBaHa B MEXaHMUYECKYIO SHEPrHIO BpAIIEHUS KOJIEHYAaTOro
Bana. TorumBHO-BO3aymiHas cMmech (TBC) He cropaer MrHOBEHHO -  peakius OKHCICHUS,
NPOMCXOJAIIas MpU CrOPaHUM TOIUIMBA, UJET C ONPEIENCHHON CKOpOCThIO. UTOOBI MOIYy4YUTH
MaKCHMYM JIaBJIEHUS Ta30B B HY>)KHOM TOYKe TpeOyeTcs COrliacoBaTh CKOPOCTh IBUKEHUS TOPIIHS
(0o60opoToB aBUraTens) u ckopocth cropanus TBC.

Cpennsis TUTENbHOCTh TOpeHust UCKpel 1 — 1,5 mumumcekynasl. Temneparypa B TOUKe
npobosi B 3TOT MOMEHT jpocturaer otmerku 10000° C. OT Temyia, KOTOpO€ BBLAEIHIOCH HpPU
CrOpaHMHM, MPOUCXOIUT JajbHeilee pacrnpocTpaHeHHe (pOHTa IJIaMEHU IO Kamepe CropaHHsl.
[TepBoHauanbHas cKOpocTh ropeHust — okosio 1 m/c. 1o Mepe pacnpocTpaHeHus ppoHTa CKOPOCTb
ropenust pocturaer 50-80 m/c. Ilocmenuue moprmu TBC, Haxomsmmecss OKOJIO OTHOCHTEIHBHO
XOJIOAHBIX CTEHOK KaMepbl CTOPaHMsl, JIOTOPAIOT € TOPA3/10 MEHbIIEH CKOPOCThI0. TakuM o0pazom,
Bech nporiecc ropenns TBC 3anumaer
okoJ10 30° moBOpOTa KOJICHYATOT o Baja.

Hmxe MMPUBCACHBI MHAUKATOPHLIC JUarpaMMbl 3aBUCUMOCTH AABJICHUSA B IUJIMHAPC OT yIJjia
IMOBOPOTAa KOJICHYATOT'O BaJia TP HOPMAJIbHOM, IO3JHEM U PAHHEM 3aKUT'aHUAX.



HopmanbHoe 3akuranue. MakcuMyM JaBlieHHs Ta30B TPUXOAUTCS mouTH cpasy (10 - 15°),
KaK TOJBKO MOPIICHb MPOWUJIET BEPXHIOKD MEPTBYIO TOYKY. MOIIHOCTh M KPYTALIMI MOMEHT
TaKoro JIBUTATEJIS MaKCUMaJIbHBI.

[NosgHee sauraHve

HOS]IHGG 3akurague. IInk MakCMManbLHOTO JaBJICHHUS Ia30oB CMCIIACTCA B Ooiee O3 IHIOKO
CTOPOHY, U OH I'0OpPa3 10 HUKE, UCM IIPpH HOPMAJILHOM YTJIC OIICPCIKCHUA 3AKUTAHU.

PanHee |.3a2xuraHue

Pannee 3axuranue. IIMxk MakcHMalIbHOTO JaBJICHUA Ta30B IMPUXOAUTCA HaA BCPXHIOIO
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MEPTBYIO TOUKY JBUKEHHUS IMOPILIHS WU PaHbIIE, YTO CHHMXKAET MOIIHOCTH JBUTATENSI U MOXET
CTaTh MPUYMHON TAKOT'O HEXKEIATEIIHPHOTO SIBJICHUS KaK JCTOHAIIUS.
Or 4ero 3aBUCHUT yroma OTIEPEIKCHUS 3a)KUTaHUS

1 IIpexae Bcero YO3 3aBUCUT OT CKOPOCTH BpallEHUs] KOJIEHYATOTO Bajia ABUratens. Yem
0OJbIIE KOJTUYECTBO OOOPOTOB B MHUHYTY JENaeT KOJIEHYATHIM Bajd, TEM paHbIIe HAI0
BocruiamMeHsATh TBC, dYToOBl MUK MaKCUMaJIbHOTO JaBJCHUS ObUI B HYXHOW TOYKE.

2 Ot Temnepatypbl. Uem Humxe temmneparypa asurarens u TBC, TemM HUXe CKOpOCTb
pEeaKIMK OKUCIICHHS (CropaHus), cOOTBeTCTBeHHO Y O3 noimkeH ObITh Oosiee panHuM. 1 Ha000poT.

3 Ot Harpy3ku Ha JABUTaTeah. YeM Ooubllie Harpy3Ka Ha JIBUTATellb, TEM OOJIBIIE IIUKIOBOEC
HanonHeHue mwmHapa TBC, tem MeHsbine nomwkeH ObiTh YO3 s Toro 4toObl HM30€KaTh
JICTOHAIINH.

PerynupoBka yria OTIEPEIKCHHS 3aKUTaHMS

VYupasnenune YO3 npousBoauTcs B jBa 3tana. [Ipu HavyanbHOM yIIpaBICHUU UCIIONIB3YETCS
(UKCUPOBAHHBIN YroJl ONEPEKEHUs 3aKUTaHHs TpU 3amycke asuratensd. [Ipu mocnemyromiem
VIOPaBICHUU YIrOJ OMNEPEKECHUS] 3aKUTAHUSA OIPEACNSIeTCs] KOPPEKIHMEeW yria ONepekeHHs
3KUTAHMUSI [0 CUTHAJAaM JAaTYMKOB, KOTOpas MpHUMEHseTcs K 0a30BOMY 3HAUEHUIO Yria
OTIEPEKEHUSI 3KUTaHUs, PACCUUTAHHOMY II0 CHUTHAJy Harpy3Kd JBHUraress (JIaBlieHHE BO
BITYCKHOM KOJUIEKTOPE U PAacXoJ]l BO3[yXa) U CUTHAIy YacTOThl BpAIICHHUS KOJEHYATOro BaJa
JIBUTATEIIS.

Hactpoiika onTuManbHBIX YITIOB OMNEPEKEHUS 3aXKUTaHUs SBISETCS OJHOW U3 CaMbIX
CIOXKHBIX U TPUOPUTETHBIX 3amad TO, MOCKOJIBKY OT 3TOr0 3aBUCHUT JUHAMHUKA M MOIIHOCTH
JBUTATENS, pACXO TOIUIMBA U B 1IEJIOM YI00CTBO YIIPaBJICHUs aBTOMOOHIIEM.

B coBpemeHHBIX yCHOBHSIX KOHTpoidb YO3 mpou3BOIUTCS C  HCHOJIb30BAaHUEM
MOTOPTECTEPOB — YHUBEPCANbHBIX JMATHOCTUYECKUX MPHUOOPOB, TMpeJHA3HAYCHHBIX IS
MIPOBEICHUS U3MEPEHUN MapaMeTpoB paboThl aBuratens. [lapameTpbl H3MEpSIOTCS C MOMOIIBIO
CHEIHUAbHBIX JAaTYUKOB M MPOOHUKOB, BXOISIIMX B KOMIUIEKT mpubopa. MoTopTecTepsl
MO3BOJISIIOT U3MEPSATh M aHAIM3UPOBATh CIICAYIONINE MapaMeTPhl: YaCTOTa BPAIICHHUS KOJIEHYATOTO
Bajla, TEMIIEpATypa Macia, HAMpsHKEHUE aKKyMYJIATOpa, HANPS)KEHUs] B IEPBUYHONW U BTOPUYHBIX
HEMAX CUCTEMBbI 3KUTaHUs, MyJIbCAllUK HAIPSDKEHUSI TeHepaTopa, TOK cTapTepa, TOK reHepaTopa,
YIroJ 3aMKHYTOTO COCTOSIHMSI KOHTAKTOB, BPEMSI HAKOIUIEHHS W TOK Pa3MbIKaHUSA B MEPBUYHOMN
[ENU KaTyIIKK 3aXXUTaHHs, YaCTOTY, JJIUTEIHHOCTh U CKBAXKHOCTh MMITYJIbCOB, BPEMs BIIPHICKA,
YTOJI OTNIEPEKEHHS 3AKUTAaHUS, BETUYNHY Pa3psOKEHUS/TaBICHUS BO BITyCKHOM KOJUIEKTOPE.

VYron HavyalbHOW YCTAHOBKM OMEPEKEHUS 3KUTaHus (B YUCIHTENe — JUIs JBUTaTesei
Mozeneit BA3 2103, 2106; B 3HameHartene — AJisl ABUraTeel OCTaabHBIX MOJIENEi) cocTaBseT 7-
10/10-13 rpamycos.

PexoMeHnayeMble yTiIbl yCTAHOBKH ONEPEKEHUS 3aKUTraHus i asurareneit BA3:

Vron st AU-Yron most AU-
J{BUTaTEIIH) 093 01
2101 4+1 D+1
21011 441 0+1
2103 4+1 0+1
2105 A+1 0+1
2106 A+1 0+1
21021 4+1 0+1
21213 3+1 2+1
2108 1+1 -1+1
21081 6+1 1+1
21083 4-+1 0+1
1111 0+1 0+1




C yBenMuYE€HHEM YacTOTHI BpAICHUS KOJICHYATOTO Bajla YroJl ONEPEXKEHUS 3aKUTaHUs
JOJIKEH HM3MEHAThCSA TaK, 4YTOObI HE BBIWTH 3a TpaHUIly [ETOHALMKW Ha HHU3KHX 000pOTax H
MPUOJIU3UTHCS K ONITUMAJIBHBIM Ha CPETHUX U BBICOKHX.

MotopTtectep-ckanep kogoB «ABTOAC - 2001»

Ha3navenue npudopa

B 6a3oBom pexume moToprecrep-ckanep koaoB « ABTOAC - 2001» npeaHazHaueH Jyist:
JMAarHOCTUKHU YETBIPEXTAKTHBIX (OT 2 A0 8 HMJIMHIPOB) OCH3MHOBBIX JIBUTATENCH ¢ KOHTAKTHBIMHU
U DJIGKTPOHHBIMU CHUCTEMaMU 3aKUTaHHS C MEXaHHYECKHM PpacCHpeleUTeNIeM M CTaTUYeCKUM
pacipeneNeHueM 3aKUTaHusl C IByMs IBYXBbIBOJIHBIMU KaTYIIIKAMHU;

JUArHOCTHKYU CHCTEM MUTAHUS C OHOTOUYEYHBIM M PaCHpe/IeICHHBIM BIPHICKOM TOILINBA;
M3MEPEHHS TapaMEeTPOB CUTHAIOB IATYMKOB M UCTIIOJHUTEIbHBIX MEXaHU3MOB CUCTEM YTPABIICHUS
JIBUTATEIIEM.

N3mepennst mpoBOAATCS MPU MOMOITM JATYMKOB U IIYIOB, MOAKIIOYAEMbIX K HU3KOBOJIBTHBIM U
BBICOKOBOJIBTHBIM II€TISIM aBTOMOOUJIS.

Texuuueckas XapaKTCPHUCTHKA

HanmeeHI/Ie INUTaHUA OT HCTOYHHUKA
IIOCTOAHHOI'O TOKAa:

HOMHUHAJIbHOE 12B
MaKCUMAaJIbHO JIOMyCTUMOE 15,5B
MHHUMAIIBHO JOIIyCTUMOE 10,5B
[ToTpebnsiemMast MOIITHOCTH, HE OoJiee 2,5Bt
HomunanbHbli noTpebiiseMblil TOK 0,13 A
["aGapuTHbIE pa3mepbl 290 x 143 x 65 mm
Macca 0,7 xr
VYcnoBus KCILTyaTaluu:
Temueparypa ot 0° 1o +40°C
OTHOCHTEJIbHAs BIaXKHOCTb 10 80% mpu +25°C
aTMoc(hepHoe JaBleHHe ot 86 1o 106 kIla

[Tocne TpaHCOPTUPOBKM MpHOOpa B 3MMHHUX YCIOBHUSX, HEOOXOAMMO BBIAEPKATH €ro MpH
temriepatype oTr 0 mo +40°C B TeueHue ABYX 4YacOB ISl HMCMapeHuss KoHuaeHcara. [Ipubop
PEKOMEHYETCS XPaHUTh B KEICe.

BrinmonaHseMble TECTHL U PCKUMBI HSMCPCHHﬁI

batanc MOIITHOCTH 1O IUTUHIPAM ....oevvveeenrreeeennnenen 0 - 100%

Py4HOE TTIYIIEHUE TUTHHAPOB .ovvvenvienereenreennreeneeannns 0 — 6000 o6/mMuH
N-aHanu3 (MrHOBEHHAs YacTOTa BPALIEHUS 110 KaXI0My

IIHTTHHIIPY ) «veeuveeereeseennreeneenseessseeseessseanseesssesnseeseenns 0 — 6000 06/MuH
TaxoMeTp (YUCTIO OOOPOTOB B MUH.) ..eeevvveeeeveeeeveeannnes 0 — 6000 06/MuH
YT07 3aMKHYTOTO COCTOSTHUS TIPEPBIBATENS

(DWELL)..coiiiiiee e 2 —358°3-98%
BpeMsi 3aMKHYTOTO COCTOSIHHSI IIPEPHIBATEINS

(BpEeMSI HAKOTIICHUS DHEPTHH)....veeenvveeenrreesrreesveeenneens 0,2 —20 mc
Bpewms ropenust uckpbl (BURN TIME) ......occeoiiiniiinnins 0,6 — 5 mc
TecT PABIOH ..o, 0-25¢

[Tpomyck uckpoo6pazoBanust (o 1000 HUKIOB I KaXI0TO
1117010705011 o ) ES SRR 0 — 1000 mukIOB



VYron onepexxenust 3aKUTaHus (YO3)...coooeveivieniieennene -20° — +60°

BPEMS BIPBICKA ....eeeveeieiiieeeiiiieeeeiieeeesiieeeeeeaeee e 0,5 —65,5 mc
HacTOTa UMITYJIBCHOTO CUTHAIA ..vvveenereeeniieeneneeenineeenanee 5Tu-3 kg
CKBaKHOCTb UMITYJIBCHOTO CHTHAJIA .ceeuvveeenereeanereenieeennns 2-98%

YerpoiicTBo npubopa

[TpuGop (prcyHOK 1) BBINOJIHEH B yAaPOIPOYHOM IIJIACTMACCOBOM KOPITYCE, 3aIUIIIEHHOM
OT BO3/ICHCTBUS arpeCCUBHBIX XKUIKOCTEN (OCH3MHA, Macend U T.I1.).
Ha xopnyce npubopa npeacTaBieHbl:

Jducruied —  BbINOJIHEH Ha  0a3e  YETHIPEXCTPOYHOIO  3HAKOCHHTE3UPYIOLIETO
KUAKOKPUCTAININYECKOTO UHIMKATOPA.
KnaBuarypa — BBINOJIHEHA C UCHOJIb30BAHUEM TAKTOBBIX MHKPOKHOIIOK M 3alllMIIEHA [IEHOYHOU
puOOPHOI MaHENBIO.

KnaBuma | ®yHKuud
ENTER Crnenath (IOITBEPIUTH) BHIOOD

F1, F2 Bp100p 10MOJHUTEIBHBIX (YYHKITHHA

A [lepememenue Kypcopa BBIOOpa Ha OJHO TIOJIE
BBEpX

1 [lepememenne Kypcopa BbIOOpa Ha OJIHO IIOJIE
BHU3

- [lepememenne Kypcopa BbIOOpa Ha OJHO IOJIE
BJICBO

N [lepememenne Kypcopa BBIOOpa Ha OJIHO IIOJIE
BIIPaBO

B 3aBuCHMOCTH OT TEKYIIETO COCTOSIHUSI: BBIXO/T
13 TEKYIIEero TecTa (pekrmMa), BBIXO] U3 MEHIO
RESET [Tepesarpy3ka MUKpOIIpOrpaMMbI pudopa
STOP OcranoBKa nBUTaTeNs (MCIOIB3YETCA B PEXKUME
«MOTOPTECTEP»)

EXIT

L

e o &
A. = @

Creropog nme
HILTHKATOPIE

o
[~

Mncnaci

]KX-J

™~ Kranuatypa

(')u;cu NPT PaAMMars

K3P1 PHAKG

PucyHnok 1 - Buemnuit Bug npubopa



KoHTposibHBIE CBETOAMOIHBIE MHAUKATOPBI — UCIIOJIB3YIOTCS JUIsl BU3YaJIbHOTO KOHTPOJIS 3a
NPAaBWIBHBIM  TOJKIIOYCHHEM  JaTYMKOB, IIYyNOB W  JUArHOCTHYECKHX  Kabenmell K
COOTBETCTBYIOIIUM TOYKAM aBTOMOOMIISI U MIPOXOKICHUEM TUATHOCTHUYECKUX CUTHAJIOB:

— UH/IMKATOP MOAKIIOYEHUs NpUOopa K UCTOUYHUKY nuTaHus +12 B;

< L > — uanukaTop obMeHa naHHbpIMU 110 HHTEepdeiicy L-line;

< K > — unaukarop oomeHna manabsiMu 1o uaTepdeiice K-Line (ALDL);

— UWHAWKATOp MMIYJIbCOB CTpoOa KATyIIKH 3aXUraHus (UCHOJB3YyeTCsl B PEKUME
«MOTOPTECTEP»);

- WMOUKATOp MMITYyJBCOB CTpo0Oa JaTdyvka TIEpBOrO IMIIMHApPA (MCIONB3YEeTCS B PEKUME
«MOTOPTECTEP»).

Pa3zpemubie coennHeHns:

X1 — wucnons3yerca B pexxkume «MOTOPTECTEP» nns monkmtoueHus: mpudopa K UCTOYHHUKY
nutanus +12 B (akkymysnsTopHas 06atapest) U K KaTyllIKe 3aKUTaHus;

X2 — wucnonb3yercs B pexume «MOTOPTECTEP» mis noakiroueHus JaTivKa IEPBOro
UUJIUHAPA U LIyTa MyJbTUTECTEPA;

X3 — yHUBepcaJIbHBIA TUArHOCTUYECKHUI pa3beM, Ha KOTOpbIM BeiBeAeHbI nHTepdeiics K-Line,
L-Line, ALDL; Bx0oapl muTaHus mpuOoOpa; BBIXOJ JUIsI CHHXPOHU3AIUH BHEIIHEro ocIuuiorpada;
BXOJ1 MyJIbTUTECTEPA; BXO/bI JIJISl HOAKIFOYEHUS JOTIOTHUTEIbHBIX U3MEPUTEIBHBIX aJalTePOB;
X4 — unrepdeiic RS232 cs3u ¢ PC.

[TpoBepka paboTocmocoOHOCTH

g npoBepku paboOTOCOCOOHOCTH MpHOOpa MOAKIIOUYUTE €ro K aKKyMYJSTOPHON
Oarapee aBromMoOmist npu mnomomu kabens nutaHus (ACE10.002.201) u HaXMUTE KIABUIIY
«RESET». ABTOMaTH4eCKH HAYHETCS MPOIECC MHULHATTU3AINH puOopa (PUCYHOK 2).

PI/ICyHOK 2- Bun 9KpaHa JUCIICs BO BPEMA MHUIUAJIN3allun r[pI/I60pa

Bo Bpemss uHunmanuzanuu mpou3BoAuTcs mpoBepka O3Y (omepaTHBHOE 3amoOMUHAIOIIEe
ycTporictBo) u 6azoBoro II3Y (mocrossHHOE 3amoMuHaroIee yCTporcTBO) mpubopa. Ecmm
MPOBEPKU 3aKaHUMBAIOTCS YCIEIIHO, TO BBICBEUMBaeTCsi coobiieHue o Bepcuu [13Y mpubopa
(pucyHox 3).

ABTOAC 2001
MCTOPTECTEP

BER 1.5

Pucynok 3 - Coobmienue o Bepcuu 6a3osoro [13V npubopa

Ecniu BO BpeMs wWHHMIManu3aluu mpuodopa oOHapyxkwuBatoTcs omubku O3V, mnosBisercs
coobmienue (pucyHok 4), ecnu omuoku [13Y — pucynox 5.

HEWCNPABHO Q3Y

Pucynok 4 - Ommb6ka O3Y



HEMCNPABHO NA3Y

Pucynok 5 - Ommbka I13Y

B ciydae omm6ku O3V wim [13Y nanpHeiinas padora npubopa HEBO3MOKHA.
[IpencraBienue nHPpOPMALIUU HA AUCIUIEE TPUOOpa

Nndopmanus, BbiBoguMas Ha JucCIUled mpuOopa, YCIOBHO pa3jieiieHa Ha JBE YacTH.
[lepBasi (OCHOBHAsl) YacTh NpeAHA3HAYEHA JJS BbIBOJAa WMH(GOpPMANMK O TMPOBEIACHHHM TECTa U
pe3yJIbTaTOB TECTUPOBAHUS, BTOpasi — JUIsl BbIBO/IA CTATYCHOM (Ci1y»)eOHO) nH(pOopMaIyu.
Jns BeIBO#A CTAaTycHOM wWHGpOpMAMKM NpeAHAa3HAYeHbl 4 3HAKOMECTa, PACHOJIOXKEHHBIE I10
BEpPTHKAIM B TPaBOM 4yacTH dKpaHa (pucyHOK 6). [lepBoe cBepXy OTBOAMUTCS AN MHIWKALUU
KOJIMYECTBA 3aHATHIX KaapoB namsatu (ot 1 mo 9) uinm HOMepa Kajapa IpU IMPOCMOTPE HaMSTH.
Bropoe — mns uHaMkanuum 3Haka «» B ClOydae BBIBOJA HA JMCILIEH MHOIOCTPAaHHYHON
uHpopmanuu. Tperbe - A MHAUKALMU PA3pELICHUs 3allUCU B MaMATh WIM MHIUKALMUA PEXUMA
npocmotpa mamstd («M» — 3amuch Kajapa B MaMsATh paspeimieHa, «ID» — pexxum mpocMmoTpa
namsaTH). YerBeproe — Mg MHAMKALMM TUIA CUCTEMBbI 3aKUraHus («O» — snekTpoHHas, «K» —
KoHTakTHas, «D» — DIS, «B» — DIS ¢ Mmoaynem 3axxuranus BA3).
[Tpu npoBeneHNUN TECTOB, Y KOTOPBIX PE3YyJbTaThl PACCUUTHIBAIOTCS JJISl OTAEIbHBIX LUJIMH]IPOB:
«bananc momuocTHy, «Y3CK», «t-ropeHus» u ap., MOTy4YEHHbIE 3HAUEHUS OTOOpa)KkaloTcs Ha
nucruiee npudopa B nopsiake ¢ 1 mo 8 uMIuMHAp ciieBa — HAIIpaBoO U CBEPXY — BHU3.

BANAHC E/AOIHHDCTM PARETE]

4
w70 90 85 10Q«M| |
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Pucynoxk 6 - Ilopsinok oTroOpaxeHus pe3yibTaToB sl OTJAEJIbHBIX HUIUMHIPOB HAa IPUMEpE
pe3ynbTaTta Tecta «baanc MOITHOCTHY TSl 8-MU IUITUHIPOBOTO JIBUTATENS

PaboTa ¢ maMaTsIo

[Tpubop 1mo3BOJIIET 3aMUCHIBATH PE3YJIHTATHl TECTOB B MOCTOSHHYIO YHEPTOHE3aBUCUMYIO
namsth (III13Y). Pe3ynbrarhl TECTOB 3amMCHIBAIOTCA B MaMSTh B BUJAE KaJPOB, TaK K€, KAK OHU
BRITJIIAT Ha auciuiee. [Ipu momomm pexxnma «I[IpocMoTp mamsTiy 3alioMHEHHBIC Kaphl MOKHO
MPOCMATPUBATh U CTUPATH UX B JHOOON MOCIET0BATEIHHOCTH.
3anuch B MaMATh JOCTYITHA, KOT/Ia B TPEThEM 3HAKOMECTE CTATyCHOTO TIOJIS TOSIBIISIETCS 3HAK « M.
3anuch MPOU3BOAUTCS OJHOBPEMEHHBIM HaXkaTheM KiaBuil «F1» u «d». Tloce 3amucu B mamsITh,
mugpa B BEpXHEM 3HAKOMECTE CTATyCHOTO ITOJISI — CYSTUYMK 3aIIOMHEHHBIX KaJIPOB, YBEITUIHBACTCS
Ha €IUHUIYy. MaKkCcUMallbHOE KOJHMYECTBO 3allOMHEHHBIX KaJpOoB NeBATh. Eciu B mamsTu yxe
HAXOHUTCS JIEBITH KaJPOB, TO MIPH IMOMBITKE 3AITMCH €Il OJTHOTO Kaapa B TCUCHUE OJTHOW CEKYH/IbI
BBIBOJIUTCS TIPEAYTIPEAUTEIHLHOE COOOIIEeHNE (PUCYHOK 7).

HET
CBOBOAHON NAMATA M
3

Pucynox 7 - CooO1ieHue o nmepernoiHeHu: naMsITH



Creperb TEKyLIHil Kaip MOXHO, OXHOBpeMeHHO HaxaB kiaaBuum «Fl1» u «T». Tocme
CTUpaHUs CYCTUUK 3aIIOMHEHHBIX KaJPOB YMEHBIIACTCS HA SAUHUILY.
MeHto BbIOOpa CUCTEMBI 3aKUTaHUS
[Tocne mpoxokaeHUs MPUOOPOM HHHIMATM3AIMU U BBIBOJA HA JKpaH MH(OpMamuu O BepcHH
6azoBoro [13Y npubopa, Haxkatue Ha JII0OOYIO KJIaBUILY MPUBEIET K MEPeXoy Mpudopa B peKUM
BBIOOpA CUCTEMBI 3QKUTaHUS (PUCYHOK 8).

CUCTEMA 3AMWIAHWA: 8

» SNEKTPOHHARA T
E?ETAKTHAQ

Pucynok 8 - MeHro BBIOOpa CHCTEMBI 3a)KUTaHHS

Kypcop BbiGopa « » » mepemeraercs kiaumamu «1» 1 «». BEIGpaB HYKHYIO CHCTEMY,
Haxmute "ENTER" Hactpoiika Ha BBIOpaHHYIO CHUCTEMY 3allOMHUHAETCS B MaMsTU Mpudopa 10
MOBTOPHOM MHULMAIU3ALMK. B HM)KHEM 3HAKOMECTE CTAaTyCHOM CTPOKHM BBICBEUMBAETCS 3HAK,
COOTBETCTBYIOIIUI BEIOPAHHOH CHCTEME 3a)KUTaHHSL:

«2» —anekrponHas; «K» — kontaktHas; «D» — DIS; «B» — BA3 DIS.

OcHoBHOE MeHI0 Ipudopa

[Tocne BbIOOpa cHUCTEMBbI 3a)XUTaHus MPUOOP MEPEXOAUT B OCHOBHOE MEHIO BhIOOpa pexuMa
paboTsl (pUCYHOK 9).

BLIBEPUTE PEXKM: 8
» TAXOMETP
MCTOPTECTEP
MYNLTUTECTEP 3

Pucynoxk 9 - OcHoBHOE MeHIO pudopa

«TAXOMETP» — Tect n3MepeHus 4acTOThI BpalIeHUs KOJIEHYATOTrO Bajla JBUTATEIs.
«MOTOPTECTEP» — HaGop TECTOB M PEXKUMOB JJII U3MEPECHHS MapaMeTPOB paOOThI ABUTATEIS,
CUCTEMBI 32)KUTaHUS U TUTAHMUS.
MVYIJIbTUTECTEP» — HaGop TecTOB /Ui U3MEpPEHUs TapaMeTPOB CUTHAJIOB CUCTEM BIIPBICKA.
«ITPOBEPKA JJATUYNKOB» — pexum npoBepKu MPaBHUIIBHOTO MOAKJIIOUEHHUS JaTYNKOB U LIyTIOB
npulopa U NepruoIUYHOCTH MOCTYIIEHUSI COOTBETCTBYIOIIUX UMITYJIbCOB.
«ITPOCMOTP ITAMSATHU» — pexxum paboTsl ¢ nHpOpMaIMeH, 3alMCaHHON B SHEPTrOHE3aBUCUMYIO
namsTh Ipubopa B X0/i€ MPOBEJICHUS TECTOB.
«YO3» — TecT M3MEpeHHus yria ONEpPEeKEHUs 3aKUTaHUs HAa aBTOMOOMIISX, 0OOPYAOBaHHBIX
JTUArHOCTUYECKUM pa3beMOM M CHEUHMAJIbHBIM JATYMKOM JUISI U3MEPEHHs yIiia ONepeKeHUs
saxkuranus (BA3 2108, 2109, BMW u np.)
«TECT KITABUATYPbBI» — pexum npenHazHadeH s MPOBEPKHU KIIABHATYPHI IPUOOpA.
Bb16op HY)XHOrO IyHKTa MEHIO OCYIIECTBISIETCS IEepeMelleHueM Kypcopa BbiOopa «P» H
noxareepkaetrcs knasuiied «kENTER». MeHio BeiOOpa COIEPKUT MYHKTOB OOJIbIIE, YEM MOXKET
MOMECTUTbCS OJHOBPEMEHHO Ha JUCIUIeE, TOITOMY NpH IMEpeMEIleHUuN Kypcopa BblOOpa BHU3
9KpaH OyJeT MEHITbCS KaJpaMH.
JUAarHOCTUPOBAHUE YIJIa ONIEPEKEHUS 3aKUTaHUsI

TecT npenHasHadeH AJi1 U3MepeHus yriia onepexxeHus 3axkuranus (Y O3) Ha aBTOMOOWMIISX,
000pYIOBAaHHBIX TUArHOCTHYECKUM Pa3beMOM U CIEIHaTbHBIM naTuukoM BMT mis usmepenus
yTJla ONEPEKEHUS 3aKUTaHNUS.



[Toaroroska k [IPOBEJIEHWIO TECTA

1. oaxmouute anantep 31eKTpoHHBIN «YO3» (ACE10.002.106) k 1UarHOCTHYECKOMY
pazbemy X3 npudopa (pucyHok 10).

Pyuxa HacTpofiku  VARAHKITOp
YCHACHHA Cnruae

”, "

Pucynok 10 - Aganrtep snextponnsiii «YO3» (ACE10.002.106)

2. IlopcoeauHuTe ILIyNbl afanTepa «IUIFOC» M «MHHYC» K COOTBETCTBYIOLIUM THE3aM
pazpema guarHoctuku BMT Ttectupyemoro aBromoOuns (pucynku 11, 12). Ilyn «3emis»
HOJICOEAMHUTE K KJIEMME 3alIUTHOT O 3a3eMiieHus kabeins natunka BMT.
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Pucynoxk 11 - [Ipumep noakiatodeHus npudopa npu BeIMOIHEHUU TecTa «Y O3»
K Konojke quarHoctuku BMT BA3

CHTPOEH BAZ 2108
PEHO BAJ 2109
MEXO CUTPOEH BA3 21099
, MEXO non
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Pucynok 12 - Konoaku nuarnoctuku BMT Ha aBTOMOOWIISIX pa3IUyYHBIX TPOU3BOIUTENEH

[Topsinok mpoBeAeHNs TUarHOCTUPOBAHUS

1. 3aBeauTe ABUraTEIh ABTOMOOMIIS. Y CTAHOBUTE CTAOMIIbHBIE 000POTHI XOJIOCTOr'0 XOAA.

2. BeiOepure Tect «YO3» M3 OCHOBHOTO MEHIO NpubOpa, NMpHU 3TOM HKpaH MNPHUMET BUJ,
IIPUBEIECHHBIN Ha pucyHKe 13.

BBEQWTE CMEUWEHME : ¢
BEIAK JEC. EAUH.

+00%n . x.n. a




Pucynok 13 - BBoa cmenienus

3. BBemure cMmelieHue — yroia ycTraHoBKM paTdyuka BMT OTHOCHTENBHO HCTHHHOTO
3HaueHuss BMT. 3HaueHust CMeNIeHUs 11 HEKOTOPBIX THUIIOB aBTOMOOMIICH TIPUBEICHBI B TAOIUIIE
1. Jlusg 3TOro mpu MOMOIIM KJIABHII «<—», «—» moaBenutre Kypcop K mnozuuuu «3HAK»,
«IECSATKU» unu «EJVUHULBI». 3atem knaBumamu « T» «¥» BbIOEPUTE HYKHBIHA 3HAK («+» HITH
«-») U yCTAaHOBUTE JI€CATKU U €AMHULIBI CMELIEHUS B IMana3zoHe ot -99° no +99°.

[To naxxatuto knauimm «ENTER» cMmerenue 3amoMuHaeTcst v MOSBIISIETCSI MEHIO BBIOOpA

tuna garyuka BMT c¢ nuranmem wim 6e3 Hero. B cmyuae ecnu matamk BMT He ocHamieH
COOCTBEHHOM CHCTEMOM MOAMarHMYuBaHus1, Beioepute Tum gatanka BMT ¢ nutanueM.
4. C moMoImpl0 pyvYKd HACTPOWKH YCWIICHUS, PACIIOJIOKEHHONW Ha KOpIyce amamnTepa, Jo0eHTech
YCTOWYMBOTO CBEYEHHs (MUTaHMs) CBETOAMOJA «cUTHAm». IIpu 3TOM CBETOAMOA «Ieperpys3Kar
JOJDKeH cmabo cBeTuThesa. Eciam He ymaercss MOOWUTHCS CBEUCHHUS CBETOIUOJNIA «CUTHAID),
MOMEHSNUTE MOJISIPHOCTD MOAKIIOYEHUS UIYTOB aJanrtepa K pazbeMy auarioctuku BMT.

Tabnumna 1 - 3HayeHus1 CMENICHUs ISl HEKOTOPBIX TUIIOB aBTOMOOMIICH

ITpon3BoauTeNbH CwMmelneHue, rpaj.
Aynm -20
BMB -20
BA3 -20
BonbBo -20
Mepcenec -15
ITexxo -20
ITopure -20
Peno -20
Cutpoen CX/BX -20
donprBareH -20

5. Tlocne BbIOOpa THMAa [AaTYMKa OPUOOpP TMEPEXOJUT K TPOBEPKE MPaBUILHOCTU
noakItoueHus agantepa «YO3» u HacTpoOeK.
Bnauane mnpoBepsiercs Hanuuue wumnyisca BMT, ecnu ero HeET, TO BBICBEUMBAETCS
COOTBETCTBYIOIAasl HAAMKUCh. B 3TOM cilydae moMeHsiiiTe TUN JaT4uKa, A 3TOr0 MpU MOMOIIU
knaBum «EXIT» BepHuTech B MEHIO BBIOOpa THIA JaT4YMKA M YCTAHOBUTE KypcOp HAMPOTHUB
ctpoku «JJAT. BMT (ITUT. BKJIL.)» naxxmute «kENTER» 1 moBTopute HacTpoiiky aganrepa.

6. 3arem mnpoBepsieTCs HaJIU4YMe HUMITyJbca C JaTyuka | Iui., ecliu €ero HeT, TO
BBICBEUHBAETCS COOTBETCTBYIOIIASI HAIIHUCh.
[IpoBepka 3akaHYMBAETCS CPAaBHEHHMEM MOCTYIUIEHUS UMIYJIbcoB ¢ Aatunka BMT u ¢ naruuka
1 . Ecniu kommuectBo numityibcoB BMT Mexay nBymst ummyiibcamu 1 i1, OOJIbINE ABYX, TO HA
9KpaHe nospisercs coobenne «Hacrpoiite natunk BMTy.
7. Ecnu BpIIIeyKa3aHHBIC YCIOBHS MPOBEICHHS TECTa COOIOIAI0TCS, TECT HAYHET BBHIMOTHATHCS U
9KpaH NpUMET BUJ (pUCYHOK 14).

YO3 ®n.x.8. 0
YACTOTA 800 of/wun
CMEILEHVE -20°n . x . 8.
OTCHETH 0 3

Pucynok 14 - Bua qucriies npubopa ripu mpoBeaeHuu tecta «Y O3»



Ha nucrniiee cineBa HampaBO M CBEpXY BHHU3 BBIBOJSATCS MIHOBEHHBIE 3HAUYEHUS yIjia
ONEPEKEHUS] 3AKUTAHUS C YUYETOM BBEICHHOIO CMEUIEHUsS B Ipajycax IOJOKEHHs KOJEHYaTOro
Baja (I.K.B.), YaCTOTa BPALLEHUS JABUTaTENsl U YCTAHOBIEHHOE CMEILIEHUE.

Jns cHATHS (QYHKIMOHAJIBHON 3aBUCHUMOCTH «4acTOTa BpallleHHWs KOJIEHYaTOro Bajla — Yroi
OTIEPEIKEHHST 3KUTAHMS», TIOCIEIOBATEILHO yCTaHABINBANTE jKeJaeMble 000POTHI M (PUKCUPYITE
COOTBETCTBYIOIIME 3HAaueHUs yria onepexkenus kinaBumend «ENTER». Takum o6pa3zom, MOKHO
3amOMHUTE 10 12 3HaueHWil (QyHKIUU «dactora BpameHus — YO3». KonudecTBo 3amoMHEHHBIX
3HAYCHHUM 0TOOpa)kaeTcsi B HIKHEH cTpoke «OTcUeTh».

Ecnu Bo Bpems U3MepeHus IPOUCXOAUT COOM, HAa dKpaHe Ha MECT€ MHAMKALMU 3HAYEHUH yIJia U
000pPOTOB MOSBUTCS 3HAK «---).

ITo naxxaruto knasuin «EXIT» Tectep nepexoauT U3 pexuma U3MEpPEHHs B PEKUM O0TOOpaskeHUs
COXPaHEHHBIX 3HaYeHUH (PUCYHOK 15).

CMEWEHVE -20°n.x.8.0
300 12 1800 22 T
1000 16 2210 24 M
1260 18 300 28 3

Pucynok 15 - [IpocMOTp coXpaHEHHBIX 3HAU€HHI «4acToTa BpaueHus — Y O3»

Nupukanms IMPOU3BOJAUTCA B ABC KOJOHKH «YaCTOTa BpallCHUA — YO3» B IOopsAAKe
YBCIUMUCHUA YaCTOThI BpalllCHUS. Ecnu KonudecTBO CHSITHIX TOYCK XapPaKTCPUCTHUKHU OoJbIIe 6, TO
JJIA OTO6pa)I(eHI/I$I HCIIOJIB3YCTCs IBa Kaapa (HpI/I 9TOM B CTATyCHOM IIOJIC MHAUNUPYCTCA 3HAK
(($>)), MEPCKIYCHUC KOTOPBIX OCYHICCTBIIACTCSA KIIaBUIIIAMU ((T» ((\L». PC3y.]'IBTaT T€CTa MOXHO
3aIIMcaTb B SOHCPTOHE3aBUCUMYIO IMAMATD.

IIpakTnueckas padora 6

1 Ilenwv pabomur:
OrnieHKa TEXHUYECKOTO COCTOSTHUS aBTOMOOMIIBHBIX TEHEPATOPOB MEPEMEHHOTO TOKA C
MCIOJIb30BAaHUEM KOHTPOJIbHO-UCIIBITATEIBHOTO CTEH1a MOAeH D242,

2 3agauu padoThI:
- U3YYUTh Ha3HAUEHUE, KOHCTPYKIIHIO B 00JIaCTh MPUMEHEHHUSI KOHTPOJIbHO-UCIIBITATEILHOTO
crenaa Mojenu D242;
- U3YYHUThH MOPSIIOK MOJATOTOBKU KOHTPOJIHHO-UCTIBITATENILHOTO CTEHIa K paboTe;
- U3yYUTD MOPSIOK MPOBEPKHU TEXHUYECKOTO COCTOSIHUSI TEHEPATOPOB MEPEMEHHOT0 TOKA Ha
KOHTPOJIBHO-UCIIBITATEIbBHOM CTEHJE Mojienu D242;
- MPOBECTH MPOBEPKY TEXHUUYECKOTO COCTOSTHUSI TEHEPATOPOB MEPEMEHHOTO TOKA Ha KOHTPOJBHO-
HCIIBITATEJILHOM CTEHJIE MOJIEIIN D242;
- clleaTh 3aKJIF0YeHHE 00 UCTTPAaBHOCTH TEHEPATOPOB.

3 OcHarienue pabodero Mecra:
KOHTPOJIbHO-UCIIBITATENIbHBIN CTEH MOoJIen 3242, aBTOMOOUITbHBIE TEHEPATOPHI IEPEMEHHOTO
TOKa (CM. IPUIIOKEHUE).

4 CopeprkaHue U TIOPSIIOK BBITTOTHEHUS pPaOOTHI:
4.1 Ha3znavyenwnie u 0061acTh MpUMEHEHHS cTeHaa D242
KoHTposbHO-UCTIBITATENBHBIN CTEHI MOAETN D242 npeaHa3Ha4YeH AJIsl KOHTPOJISI TEXHUYECKOTO
COCTOSTHUS ¥ PETYJIHPOBKU CHSATOTO C aBTOMOOMIIEH AJIEKTPOOOOPYNOBAHUS B YCIOBUSIX
AJIEKTPOIIEXOB aBTOTPAHCTIOPTHBIX MPEANPUITHI U CTAHIINN TEXHUUECKOTO 0OCITYKUBAHUSI
aBTOMOOMIICH.

CTeH M03BOJISIET BHITIOJTHUTD:
- UCTIBITAHKUE T€HEPATOPOB MOCTOSIHHOTO U NMIEPEMEHHOTO TOKA MOIIHOCTHIO 110 6,5 KBT B pexxume
XO0JIOCTOT'O XOJIa ¥ MOJ] Harpy3Koil BeTn4nHo# 10 3 kBT. ['eHepaTopbl MOCTOSHHOTO TOKA TaKKe
MOTYT OBITh UCIIBITAHBI B PEXKUME JTBUTATEIIS;



- UCTIBITAHUE CTAPTEPOB C HOMUHAIBHBIM Hanpsbkenuem 12 u 24 B momnocteio g0 11 kBt (15
J1.C.) B peXKHUME XOJIOCTOT'O X0J]a U B PEXKHUME MOJIHOTO TOPMOKECHHUS;
- IPOBEPKY U PETYJIMPOBKY PEJIE-PETYIATOPOB K FEHEPATOPaM;
- IPOBEPKY Ha pabOTOCIIOCOOHOCTD pelie-IpephIBaTeNeii yka3aTeneil TOBOPOTOB, TATOBBIX pelie
CTapTEpOB U KOMMYTALIMOHHBIX PEJIE;
- IPOBEPKY DJIEKTPOJIBUTaTeNIel BCIOMOIaTeIbHBIX MEXaHU3MOB aBTOMOOMIISL, 0OMOTOK SIKOpEH,
U3MEPEHUE COITPOTUBIICHU;
- KOHTPOJIb U30JISLIUU 1IeTIeld HU3KOTO HANPSKEHUS;
- IPOBEPKY UCIPABHOCTH IOJIYIIPOBOAHUKOBBIX IIPUOOPOB.

4.2 YCTpOCTBO KOHTPOJIBHO-UCIIBITATEILHOIO CTeHAa D242
KoHncTpykuus ctenia nokaszaHa Ha puc.l.

OcHoBaHM€ CTEH/1a BBITIOJHEHO CBAPHBIM U3 THYTHIX MPOUiIeH U 3aKphIBaCTCS
JIETKOChEMHBIMH KPBIIIKAMH.

BHyTpu 0CHOBaHUS PacIONOKEHBI: CUIOBOM UCTOUHUK MUTAHUA |, NICTOUHUK MTUTAHUS
Leneil KOHTPOoJIs, YIIpaBJIeHUs, U3MEPEHUS U CUTHAIN3aluu 2, 0JIOK Harpy3Kku 3, MpUBOIHOM
AEKTPOABUTATENb 4, aBTOMAaTHUECKHUM BBIKIIIOYATEINb CETH 5.
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Puc.1. CTeH1 KOHTPOJIBHO-UCTIBITATEIbHBIN

CBepxy Ha OCHOBAaHHWH YCTaHOBJIEHBI: HATSKHOE YCTPOMCTBO 10 U1t KperuieHust
IIPOBEPSEMBIX T€HEPATOPOB, MPOMEXKYTOUHBIN pUBOJ 11 1 TopMo3HOE ycTpoicTBO 14 muist
YCTaHOBKH U MTPOBEPKHU cTapTepoB. J{Jis mobemMa 1 TpaHCIIOPTUPOBAHMSI CTEHA B IJIUTE CTOJIA
TOPMO3HOI'O YCTPOMCTBA UMEETCS pe3b00BOE OTBEPCTUE MO PBIM-00IT.

Crnepeny, Ha MaHENU YIPABIICHUS, PACIIONIOKEHBI: PE3UCTOP-PETYIIATOP BHIXOJHOTO HAMPSKEHUS
VCTOYHUKA IUTaHMsl 6, CUTHAJIbHAS JIaMIla BKJIFOUEHHS CETH 7, IPEJOXPAHUTEND &8, IIEPEKII0YaTENb
peXUMOB paboThl 9, peoctat Harpy3ku 15, kHonku «Ilyck» u «Crom» 16 u 17, nepexmntoyarens
Harpys3ku 18 u kjaemma Juist MOAKII0YEHUs IPOBEPSEMBIX CTapTePOB 19.

Cnpasa ycraHoBieH peoctat 20, KOTOPBIN CIIYKUT AJIs1 OTPAHUYEHHUSI TOKA ITPU IPOBEPKE
CTapTEPOB B PEKHUME MOJHOTO TOPMOKEHHSI U BKJIFOUAETCS ITOCIIEI0BATENBHO CO CTAPTEPOM.
KOHCTpYKTHBHO peocTaT COCTOUT U3 YETHIPEX LIMH U3 CIIJIaBa BBICOKOTO OMHYECKOTO
COIPOTHBIIEHUS, IO KOTOPBIM CKOJIB3UT NOJI3YyH. [losioxeHne 1moi3yHa onpenesnsieT COnpoTUBICHUE
peocraTta — IpH JBUKCHHUH ITOJI3YHA BIIPABO CONPOTHUBIICHUE PEOCTATa YMEHBIIAETCS.

[Tanens mpubopoB 12 BHIMONIHEHA OTKUAHOM, HA METIIAX, U BMECTE C KOXKYXOM KPETUTCS Ha

JIBYX CTOMKax.



Ha nanenu npubopoB (puc.2) pacnoyioKeHbI:

- KJIEMMBI JUIsl [TOJIKIIFOYEHUS IIPOBEPSAEMOTro 3JIEKTPOoOOpyaoBaHus 1;

- IEPEKIII0YATENb BOJIBTMETPA 2, KOMMYTHUPYIOIINN TOJIKJIIOUEHUE BOJIBTMETPA K po3eTkaMm 21, k
Harpy3Ke u K po3eTke 22;

- BOJIBTMETP 3;
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- IepeKIIIoYaTeNb PeAesioB U3MEPEHUS BOIbTMETpa 4;

- IEPEKIII0YATeNb PEKUMOB PAOOThI CTEHA 5 ¢ JOMOJHUTEIbHBIMH MOJIOKEHUSIMHU,
YKa3bIBaIOLMMHU MOJYJIb M YUCIIO 3yObEB IIECTEPHU CTapTepa, IPOBEPSEMOro B PEXKUME ITOJIHOTO
TOPMO>KECHHSI,;

- KOMOMHUPOBaHHBIN MPUOOP (OMMETP, TAXOMETP, U3MEPUTEIND KPYTSIIEr0O MOMEHTa, HHAUKATOP
K3 BuTKOB) 6;

- IEpPEeKIII0YaTeIb PEKUMOB paboThl KOMOMHUPOBAHHOTO MpHbdopa 7;

- aMIIEpMeETp;

- TaMIIbl UHAMKAIMY pexxuMa paboTsl cTeHaa 9;

- KOHTpOJbHBIE THe31a 10;

- po3eTka 11 1751 KOHTPOJIS U30JIALNH;

- NHIUKATOp KOHTPOJIA U30JsuH 12;

- po3eTtka 13 aiis nmoAKIIOueHUs aMIiepMeTpa §;

- IEPEKIII0YATENb IPEAEIIOB U3MEPEHMS aMIiepmeTpa 14;

- po3eTka oMmmMmeTpa 15;

- PE3UCTOp YCTAaHOBKHU «HYJISD» oMMeTpa 16;

- po3€eTKa /15l BKIIFOYEHUS YCTPOMCTBA TPOBEPKU sikopen 17;

- pe3ucTop ycTaHOBKH «I py00» 4acTOThI BCIBILIEK JIAMIIBI OCBETHTENS cTpaboTraxomerpa 18;
- IOICTPOEYHBIN Pe3UCTOpP 19 ISl yCTAaHOBKH «HYJIS» U3MEPUTENS KPYTALIETO MOMEHTA
(baaHCUPOBKHU MOCTA);

- IOICTPOEYHBIN pe3ucTop 20 11t KATUOPOBKH U3MEPUTEIS KPYTSIIEr0O MOMEHTA;

- po3eTKa BoJabTMETpa 21;

- po3eTKa 22 — BBIXOJI PETYJIUPYEMOT0 HANPSKEHUS TOCTOSIHHOTO TOKA C UCTOYHUKA MTUTAHUS.

4.3 YcraHOBKa reHepaTopa Ha CTEHIE
ITpoBepsiemble TeHEpaTOPBl HAa KAPETKE HATSKHOTO YCTpoicTBa (puc.3) kpensrcs 3axxuMoMm. [Ipu
HE00XO0IMMOCTH, ITOJ] TEHEPATOP C LEJIbI0 UCKIIFOUEHHS 3a/1€BaHus IKMBA T€HEpaTOpa 3a raiKy
HaATAXHOI'O yCTpOﬁCTBa MNOAKIAABIBAOTCA MOACTABKU-IIPU3MbI U3 KOMITJICKTA HpHHaIIHe)I(HOCTeﬁ.



Puc.3. YcranoBka reneparopa B 3aKUMe

IIpuBox reHepaTopoOB OT NEPBOI CTYIIEHH LIKKUBA IPOMEXYTOUYHOI'O IIPUBOAA CTEHAA
MI03BOJISIET OCYIIECTBUTDH IIPOBEPKY I'€HEPATOPOB, KAK B PEKUME X0JIOCTOr0 X0/1a, TaK U MO/
Harpy3Kkou.

4.4 Metoauka IpoBEpKU IT'€HEpaTopoB
OTnu4uTeNbHOM 0COOEHHOCTHIO METOAUKH IIPOBEPKH F€HEPATOPOB HA CTEHJIE SABISETCS TO, UTO
OHM I10 CBOUM TEXHUYECKUM XapaKTEPUCTUKAM IIPOBEPSAIOTCSA HAa (PMKCUPOBAHHBIX YaCTOTaX
BpallleHus. B cipaBo4YHOM 1MTEpaType apamMeTphl, ONPEAEIIAIOIINE TEXHUUECKOE COCTOSHUE
TEHEPaTOPOB, IPUBOAATCSA I YACTOT BPALLEHUS, OTJINYAIOLINXCS OT YacTOT BPALLEHUS MpU
IIPOBEPKE Ha CTEHJE, I03TOMY OLIEHKA TEXHUYECKOTO COCTOSHUS T€HEPATOPOB 110 BBIXOIHBIM
XapaKTEpUCTUKAM OCYILECTBISETCS IOCPEICTBOM JIOIIOJHUTENBHOTO IapaMeTpa — HaIIPSKEHUsSI Ha
00MOTKE BO30YKJI€HHs IIPOBEPSIEMOro reHepaTopa.

Kak u3BectHoO, BbIpabaTbiBaeMmas reneparopoM J/[C onucbiBaeTcsl ypaBHEHUEM:
E=C-n-®=C1-n-IB=C2-n-UB,

rae E —3JIC reneparopa;

Ci, C1, C2 — noctosiHHbIE KO3(DPUIMEHTHI 17151 KaXKI0TO TUIIa FeHepaTopa;

N —y4acToTa BpallleHUs poTopa (SKops) reHepaTopa;

@ — MarHUTHBIA IOTOK;

IB — Tox BO30YX/1€HNUS;

UB — nanpsbxenue Ha 00OMOTKE BO30YXKACHHUS.

13 5TOrO0 ypaBHEHHUs CIENYET, YTO IPOBEPUTH UCIIPABHOCTh FEHEPATOPA HA XOJIOCTOM XOAY MOYKHO
JBYMsI cIIoco0aMu: WIIM U3MEHSISl 4aCTOTY BpaLEeHUs poTopa (SKOps) FreHepaTopa Mpy MOCTOSHHOM
TOKE BO30YXK/IE€HUS, UM U3MEHSS HaNpsDKeHUe (TOK) IpU HEM3MEHHOW 4acToTe BpallleHusl.
[Tocnenuumii cmocod u peann3oBaH B JAHHOM CTEHJIE.

B npunoxeHnn npuBEAECHBI pacYE€THBIE YACTOThI BPALLIEHHs pOTOPA (SIKOPs) KOHKPETHBIX TUIIOB
TFeHepaTOpPOB U KOHKPETHBIE TapaMeTphl (HanpskeHue Ha 00OMOTKE BO30Y KACHMUSI, TOK HArPY3KH)
IIPY NIPOBEPKE FEHEPATOPOB HA XOJIOCTOM X0y U IO/ Harpy3KOH.

[IpoBepka reHepaTopoB MEPEMEHHOIO TOKA
TexHn4YecKkoe COCTOSHUE TEHEPATOPOB IEPEMEHHOI0 TOKA XapaKTEPU3YETCsl CIAEAYIOIUMUI
napaMeTpamu:

- MUHUMAaJIbHON 4acTOTOM BpallleHus, IpU KOTOPOU F€HEpaTOp pa3BUBAET HOMUHAIBHOE
HarpspKeHue (HadalbHas 4acTOTa BpallleHUus 0e3 Harpy3KH);

- HOMMHAJIBHOM 4acTOTOM, IPX KOTOPOM T€HEPATOp OTIAET HOMUHAJIBbHBIN TOK Harpy3KH
(HayabHas YacTOTa BpalllEHUs TOJ HArpy3KOi).

OcHOBHBIE THUIIBI JIEKTPUUECKUX CXEM I'€HEPATOPOB MIEPEMEHHOTO TOKA IpUBEAEHBI Ha puc. 4-10.



Puc.4. Cxema reneparopa ¢ 0OMOTKOI BO30YKICHUS
U C ABYMS M30JMPOBAHHBIMU BBIBOJAMU
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Puc.5. Cxema rereparopa ¢ 0OMOTKON BO30YXKIeHUs,
COCIMHEHHOW OJJTHUM BBIBOJIOM C KOPILyCOM I'€Heparopa:
15 — x «+» OOpTOBOI1 ceTH uepe3 BHIKIIOYATENb 3aKUTaAHUS;
30 — k moTpebutensaM; 0 — K BEIBOLY pesie KOHTPOIbHON JIaMITbI
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Puc.6. Cxema reneparopa
C JOIIOJIHUTCIBbHBIMU q)aSHBIMI/I BbIBOAaMU
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Puc.7. Cxema reneparopa ¢ nuraHueM 0OMOTKH BO30YX/IEHUS OT
HyJIeBOM TOYKHU: K — conpoTuBieHne MOANUTKY; 5 — IEPEKII0YATED
CE30HHOM PEryJIMpPOBKH; B — K BBIBOAY «+» akKKyMyJIATOPHOM OaTapeu uepe3 BhIKIIOYaTeIb

3aKUT'aHUA
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Puc.8. Cxema reneparopa ¢ muTaHueM 0OMOTKU BO30YKICHHSI OT OTACIBLHOTO BhIpsMuTens: 30 —
K BBIBOZY «1+»
AKKyMYJISITOPHOM O6aTapen uepe3 3aMOK 3a)KUTaHus;
61 — K TOTpeOUTENSIM U BBIKITIOUATEIO 3aKUTAHUS
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Puc.9. Cxema reneparopa ¢ 0OMOTKOM BO30YKIEHUS,
COEMHEHHOW OJTHUM BBIBOJIOM C BBIXOJIOM I'€HEpaTopa:
15 — K BBIBOAY «+» aKKyMYJISITOpHOM OaTapeu;
30 — x notpeburensim; 0 — K BBIBOAY pesie KOHTPOIBHOM JIaMIThI



————— “s#-ve
| ?JE
KF751 | I
1 o 1/ \ I
eo—"?(\,’ '|
IP
NP 1355 |
N

Puc.10. Cxema reneparopa ¢ 0OMOTKOW BO30YKICHHSI,
3alUTHIBAEMOM OT OT/ICIBHOTO BBIIPSIMUTEIIS

4.5 ITopsimok paboThI

4.5.1 IIpoBepka 0OMOTKHM BO30YKACHHS IreHEpaTOpa MIEPEMEHHOTO TOKa
YcTaHoBUTE TEHEPATOP HA CTCHI, HE 3AKUMasi K HE COSAMHSS C IPUBOAOM. Y CTAaHOBUTE
MepEKIIoYaTe N CTeHIa B clieayroniue nojoxenus S4 — 2, S6 — SA. [logcoenuuure 0OMOTKY
BO30Y>KJCHHS TeHEpaTopa K MCTOYHUKY PEryJIupyeMoro HanpsbkeHus. Bximounte crenn. Pyukoi
PEryIsITOpa HCTOYHUKA PETYIMPYEMOTO HAPSHKEHUST YCTAHOBUTE HOMUHAIBHOE HANIPSKCHHUE Ha
o0MoTKe B0o30YxkaAeHuss. CHUMHTE TToKa3aHusl amrnepMeTpa. CpaBHUTE MOTYYEHHOE 3HAYCHHE CUJTBI
TOKa C paCYETHBIM, KOTOPOE PAaBHO OTHOIIECHUIO YCTAHOBJICHHOTO HAMPSHKEHUS HA OOMOTKE
BO30Y>KJCHHS K COMTPOTUBICHUIO OOMOTKH BO30YK/I€HUS (CM. MIPHIIOKEHHUE).
OTCcyTCTBHE TOKA CBUJIETEIILCTBYET 00 OTPhIBE 0OMOTKH BO30YK/I€HMUSI, IIOBBIIIICHHOE 3HAYCHUE —
0 3aMbIKAaHUH BUTKOB.

4.5.2 IlpoBepka HauaIbHOM YaCTOTHI BPAILlEHUs FeHepaTopa
MEPEMEHHOT0 TOKa 0e3 Harpy3Ku

CoenuHuTe peMHEM ILIKUB 3aKPEIJIEHHOTO B 3aKUME CTEH/1a TeHEpaTopa CO MIKHUBOM
anekTpornpuBoja. [lonkimounte renepaTop K CTEHIy, Kak Mmoka3aHo Ha puc.11.
VYcraHoBuTe NepekIovaTeny CTeHAa B clieaytoume noaoxenus: S4 — 3, S7 -2, S6 — S0A unmn
150A B 3aBUCUMOCTH OT TOKa Harpy3ku. Bxmouunte crena. Haxxmure kHonky SB2 «Ilyck». Axops
reHeparopa J0JbKeH Bpamarbes. [11aBHO moBOpaurBas pyuKky peryisaropa UICTOYHUKA
PETYIUPYEMOTO HAMPSDKEHUS 110 YaCOBOW CTPEJIKE, YCTAHOBUTE HOMUHAJIBLHOE HAMPSDKEHUE HA
BBIXOJI€ TeHepaTopa. M3amMepbTe HanpskeHne Ha 0OMOTKe BO30YK/IEHUS, YCTAHOBHUTE
nepekoyaTens S4 B OJ0KEHHUE 2 U CPABHUTE C TAHHBIMU B TaOJHUIE TTPHIIOKEHUSI.

Puc.11. Cxema noaxit0o4eHsI TEHEPATOPOB MEPEMEHHOTO TOKA MPHU MPOBEPKE
B PEKMME XOJIOCTOTO XOJIa M MO Harpy3KOii: a — ¢ 0OMOTKOM BO30OYKICHUS



C IByMs U30JIMPOBAHHBIMU BBIBOJAMH; O — ¢ 0OOMOTKOM BO30YKICHUS,
COEIMHEHHOW OJHUM BBIBOJIOM C KOPILyCOM I'€Heparopa

4.5.3 IIpoBepka HayaIbHOW YAaCTOTHI BpallleHUs T€HEpaTopa
IIEPEMEHHOI'0 TOKA IIPM HOMHHAJIBHOM Harpy3ke
Jlns mpoBepKH HaYaJIbHOM YacTOThI BPAILLIEHUs F'€HEepaTopa P HOMUHAJIBHOW Harpyske, He
JIOTIyCKasl IIPEBBILIEHUS] HOMUHAIBHOI'O HAIIPSKEHUS Ha BBIXOJIE T€HEPATOPa, yCTAHOBUTE (PYUKOMH
PEryisaToOpa NCTOYHUKA PETYIUPYEMOTO HAMIPSIKEHUS U OTHOBPEMEHHO C TIOMOLIBIO
nepexitoyarens S4 U peocrarta Harpy3Ky) Ha BbIXOJIE T€HEPATOpa HAPsLKEHUE IIPU TOKE Harpy3Ku
(CM. IPUTIOKEHHE).

W3mepbTe HanpspkeHue Ha 0OMOTKE BO30YKICHHS U CPAaBHUTE C 33/IaHHBIMU B Ta0JIUIIE.
[Ipu ucnpaBHOM reHepaTope BeIMYMHA HAPSHKEHUS HE 0JDKHA MPEBbIIATh 3HAUCHUS,
YKa3aHHOTO B TabuIle (IPHIIOKEHUE).

CpaBHuUTE MOKa3aHMs TaXOMETpa ¢ JaHHBIMU TaOIHIIbI (puiioxkeHue). Ecnu umeroTcs
3HAYUTEIIbHBIC PACXOXKICHUS, TO IPOBEPHTE OOMOTKY CTaTOpa Ha CHMMETPUYHOCTD (ha3. Jlis
3TOr0 NEePEeKIoYaTeNlb 34 yCTAHOBUTE B MOJIOKEHUE 5, BO3bMUTE 2 MPOBOJAHUKA U3 KOMIUIEKTA
IPUHAJJIEKHOCTEN U MOJKIIIOUUTE UX K pazbeMy XS17 — «Il», a 3arem nojkitoyaiiTe moouepeHo
K BeiBos1aM (A, B, C) o6moTku ctatopa. CpaBHUTE TIOKa3aHUs BOJIbTMETpPA U CAeNaiiTe
3aKIII0YeHHEe 00 MCIIPaBHOCTHU TeHeparopa. Eciu HanpsbkeHne Mexty (hazaMu 0JUHAKOBOE, TO
00MOTKa CTaTopa UCIpaBHA, a HEUCIPABHOCTH CIEAYyeT UCKaTh B 0OMOTKE BO30YKICHUSI.
W3mepeHne npou3BOANUTE NpU HArpy3Ke, yKa3aHHOU B MPUIIOKEHUU.

Pe3ynbrarsl u3MepeHnid OnpenessatoTCs M0 MKaJle BOJIbTMETPA MOCTOSSHHOTO TOKA, IO3TOMY IS
MOJIyY€HUs AEMCTBYIOLIETr0 3HAUEHUS HAIIPSDKEHUSI IEPEMEHHOT0 TOKA (HaNpsHKEHUS BKIIFOUEHUS)
HEO00XO0IUMO MOKa3aHUs BOJIBTMETPA YMHOKHUTH Ha KO (PUIIMEHT, MpUBECHHBIN B TAOIUIIE.
Tabnuna

JInana3oH nu3MepeHus 1no [TonpaBouHbIil KO3)PUITHEHT
LIKaJIe BOJIbTMETpA
IMOCTOSIHHOTO TOKa, B

0-5 1,35
5-15 1,23
15-25 1,19
25-35 1,17

I[J'ISI MPOBEPKU UCHIPABHOCTU BBIIIPAMUTEIIA, YCPE3 KOTOprI 3alUTHIBaeTCS 0OMOTKA
BO36y>K)IeHI/I$I, 3aMCPHTC HAIMPSXKECHUC ITOCIJIC BRIIIPAMUTESA TP HOMHUHAJIBHOM BBIXO/IHOM
HAIIPsS’KCHUU I'CHEpaTopa. I[J'I}I 9TOr0 NEPCKIOYATCIIb BOJIBTMETPA S4 YCTAaHOBUTC B IMOJIOKCHHUC 1.

5 ConepxaHue oTyera:
Ha3nauenwne u 00;1acTh MPUMEHEHHS KOHTPOJIBHO-UCTIBITATEILHOTO CTEHAA MO 3242
MOPSIIOK M PE3yJIbTAThI TPOBEPKU OOMOTKHU BO30YXKACHUS TeHepaTopa MePEMEHHOTO TOKa;
MOPSZIOK U pe3yJIbTaThl MPOBEPKU HAYaJIbHOW YaCTOTHI BPAlIEHUs T€HEPATOpa MEPEMEHHOTO TOKa
0e3 Harpy3Ku;
MOPSZIOK U Pe3yJIbTaThl MPOBEPKH HAYaJbHOW YaCTOTHI BpallIEHHs TeHEPATOpa MEPEMEHHOIO TOKa
MIpU HOMUHAJIBHOW Harpys3kKe.

IIpakTnueckas padora 7

1 I]env pabomor:

OneHka TEXHHYECKOTO COCTOSHHUS aBTOMOOWIIBHBIX CTapTepOB C  HCIIOIH30BAHHEM
KOHTPOJIbHO-UCTIBITATEIBHOTO CTEH1a MOJIeTn D242,

2 3a0auu pabomoi:



- W3yYUTh HA3HA4YCHHE, KOHCTPYKIMIO M 00JacTh NPUMEHEHHS KOHTPOJbHO-HCIBITATEIEHOTO
cTeHma Mojienu 23242;
- U3YYUTH MOPSAIOK IMOATOTOBKH KOHTPOJIbHO-UCTIBITATEIBHOTO CTEHAa K paboTe;
- U3YYATh TOPSNOK IPOBEPKHM TEXHUYECKOTO COCTOSHUS CTapTepoOB HA KOHTPOJBHO-
HCIBITATCIIbHOM CTCHJIC Moaenu D242;
- IPOBECTH IIPOBEPKY TEXHUYECKOT'O COCTOSIHMS CTapTepa Ha KOHTPOJIBHO-UCIIBITATEIBHOM CTCHIIE
Mojenmu D242;
- C/IeTIaTh 3aKIII0YeHHEe 00 UCIIPAaBHOCTHU CTapTepa.
3 OcHamienue pabodero Mecra:
KOHTPOJIbHO-HCIIBITATENIbHBINA CTEH ] MO D242, aBTOMOOUIIbHBIE CTAPETPhI (CM. IPUIIOKEHHUE).
4 CopeprkaHue U OPSIIOK BBITOJTHEHUS paOOTHI:
4.1 Ha3HaueHnue u 00J1acTh MPUMEHEHHS CTeHAa D242
KoHTponbHO-UCHBITATENBHBIN CTeH] Mojenu D242 npenHa3HaueH A KOHTPOJISI TEXHUYECKOIO
COCTOSIHUSL U PEryJUpPOBKH CHATOIO C aBTOMOOWJIEH 3JIEKTpoOOOpYylOBaHHUS B YCIOBHUSAX
AIIEKTPOIIEXOB ABTOTPAHCIIOPTHBIX MPEANPUATHA W CTAHIHMHA TEXHUYECKOTO OOCTYKHBAHUS
ABTOMOOMIICH.
CteHJ M03BOJISET BBITOJIHUTS!
- UCIBITAaHUE CTAPTEPOB C HOMUHAIBHBIM HampsbkeHueM 12 u 24 B mommuocthio 10 11 kBTt (15
J1.C.) B pEXKHUME XO0JIOCTOI'0 X0/J1a U B PEXKUME MTOJIHOTO TOPMOKECHHUS;
- UCIIBITAHUE T€HEPATOPOB MOCTOSIHHOIO U IEPEMEHHOI0 TOKa MOIIHOCTBIO 10 6,5 KBT B pexxnme
XOJIOCTOTO XOJia U IOJ Harpy3KoW BeIW4YMHOM 10 3 KBT. I'eHepaTopbl MOCTOSSHHOIO TOKA TAKXKE
MOTYT OBbITh UCIIBITAHbI B PEKUME JIBUTATEIIS;
- IPOBEPKY U PETYIUPOBKY PEJIE-PETYISATOPOB K FEHEPATOPaM;
- MPOBEPKY Ha pabOTOCHOCOOHOCTH pele-TpephiBaTeNiel yKas3areaeld MOBOPOTOB, TATOBBIX pelle
CTapTEpPOB U KOMMYTAllMOHHBIX PEJIE;
- TIPOBEPKY 3JIEKTPOJIBUTATENIEH BCIIOMOTraTeIbHBIX MEXaHU3MOB aBTOMOOWIIS,, OOMOTOK SIKOpEH,
WU3MEPEHHE CONTPOTUBIICHU;
- KOHTPOJIb U30JILUY LIETIEH HU3KOTO HAIIPSKEHNUS;
- IPOBEPKY UCIPABHOCTH MOIYIPOBOAHUKOBBIX PUOOPOB.
4.2 YCcTpoiCTBO KOHTPOJIBHO-UCTIBITATENIBHOTO CTeHAa 2242
KoHcTpykipsa creH1a nokasasa Ha puc. 1.
OcHOBaHME CTEH/1a BBIMOJIHEHO CBAPHBIM M3 THYTHIX Mpo¢uiell u 3aKpbIBaeTCs JErKOChEMHBIMU
KPBILLIKaMHU.
BHyTpHr OCHOBaHUS pacHOJIOKEHBI: CUJIOBOM MCTOYHMK NHUTAaHUA |, UCTOYHMK NHUTAHUA LENel
KOHTpPOJIS, YTNpaBi€HMs, W3MEpPEHHs] W CUTHaIM3aluu 2, OJOK Harpy3ku 3, TpUBOJHON
AIIEKTPOJIBUraTeNb 4, aBTOMaTUUECKUN BBIKIIIOYATEIb CETH 5.
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Puc.1. CTeH1 KOHTPOJIBLHO-UCTIBITATEIIbHBIN

CBepxy Ha OCHOBAaHMM YCTaHOBJIEHBI: HaTsDKHOE YyCTpoucTBO 10 11 KperseHus
IIPOBEPSIEMBIX TE€HEPATOPOB, MPOMEXKYTOUHBIM mNpuBox 11 u TOpmo3HOEe ycTpoiictBO 14 g
YCTaHOBKM U IIPOBEPKH CTapTEpoB. [ moabeMa M TPaHCIOPTUPOBAHMS CTEHJA B IIUTE CTOJA
TOPMO3HOT'0 YCTPOMCTBA UMEETCS PE3LOOBOE OTBEPCTHE MO PHIM-00JIT.

Cnepenn, Ha DaHENU YNPABICHUS, PACHOJIOKEHBI: PE3UCTOP-PETYNIATOP BBIXOJHOTO
HANpsDKEHUs UCTOYHMKA MUTaHUA 6, CUTHAJIbHAS JamIa BKIIOYEHUS CeTH 7, MPEJOXpaHUTENb 8,
HepeKyroYaTeslb peKUMoB paboTsl 9, peocrar Harpy3ku 15, kHonku «Ilyck» u «Ctom» 16 u 17,
NepeKIIovaTeNb Harpy3ku 18 u kiieMma i1sl HOJIKITIOUEHHS TPOBEPSIEMbIX cTapTepoB 19.

CnpaBa ycraHoBineH peoctaT 20, KOTOpBIM CIIy>)KHT [JIsi OTPaHMYEHHUs TOKa IIPU IIPOBEPKE
CTapTEPOB B PEXKHMME ITOJHOTO TOPMOXKEHUS M BKIIOYAETCS IOCIEI0BATEIBHO CO CTapTEpOM.
KOHCTpYKTMBHO peocTaT COCTOMT M3 YEThIpEX IIMH M3 CIUIaBa BBICOKOTO OMHYECKOTO
CONPOTHUBIICHHUS, IT0 KOTOPBIM CKOJIB3UT NONI3YH. [lonokeHne monsyHa onpeaenseT COnpoTHBIICHHUE
peocraTta — Ipy JBUKEHHUH II0JI3YHA BIIPABO CONPOTHUBIIEHNUE PEOCTATa YMEHbBILIAETCS.

[Tanenp nmpuOopoB 12 BbINONHEHA OTKUIHOW, HA METISAX, U BMECTE C KOXKYXOM KpENHUTCs Ha JIByX
CTOMKax.

Ha nanenu npu6opoB (puc.2) pacnoioKeHbI:

- KJIIEMMBI JUISI TTOJIKITIOYEHUS TIPOBEPSEMOTr0 IEKTPOOOOpyAoBaHUS 1;

- TIEpPEKIII0YaTENb BOJBTMETPA 2, KOMMYTHUPYIOIINN MOJKIIOYEHNUE BOJIBTMETPA K po3eTkam 21, Kk

INEHHIN,
-

- BOJIBTMETP 3;
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- IEPEKJII0YaTeIb IPEJEeNIOB U3MEPEHUS BOJITMETpa 4;

- IEpeKIIoYareib peXUMOB pabOThl CTEHAA S5 C JOMNOJHUTEIbHBIMU  IOJIOXKEHUSMH,
YKa3bIBAIOIUMH MOJYJIb U YUCIIO 3yObEB IIECTEPHU CTapTepa, IPOBEPSIEMOro B PEKHUME MOJIHOTO
TOPMO>KEHUSI,;

- KOMOMHUPOBaHHBIN NPUOOP (OMMETP, TAXOMETP, U3MEPUTEIIb KPYTALIEr0O MOMEHTA, HHAUKATOP
K3 BurtkoB) 6;

- IEPEKJII0YaTeNb PEKUMOB PabOThl KOMOMHUPOBAHHOTO Nprdopa 7;

- aMIIEpMETP;

- JJaMITbl MHAMKALUU pexXuMa paboTsl cTeHa 9;

- KOHTpOJbHbIE THe3a 10;

- pozetka 11 U1t KOHTPOJIS U3OJIALMH;

- UHIUKATOP KOHTPOJIs n3oisiuuu 12;

- po3eTka 13 it HOAKIIIOUEHUS aMIIepMeTpa &;

- IepeKIIoYaTeNb MPeAesioB U3MEpEeHus amnepmerpa 14;

- pozeTka ommeTpa 15;

- PE3UCTOp YCTAHOBKHU «HYJsD» oMMeTpa 16;

- po3eTKa AJIs BKIFOUEHUs yCTPOHCTBA MPOBEPKU sikopeit 17;

- pe3ucTop ycTaHOBKH «I py00» 4acTOTHI BCIBIIIEK JIAMITBI OCBETHTENS cTpaboTraxomerpa 18;

- TOACTPOCUHBIH pe3uctop 19 a1 yCTaHOBKM «HYJS» M3MEPHUTENs KPYTSIIEro MOMEHTa
(GamaHCHPOBKU MOCTA);

- HOJICTPOEYHBIN pe3ucTop 20 A KAIMOPOBKU U3MEPHUTENS KPYTSILEr0O MOMEHTA;

- po3eTka BoJbT™METpa 21;

- po3eTKa 22 — BBIXOJ PETYJIMPYEMOT0O HANPSKEHUS TIOCTOSIHHOTO TOKA C NCTOYHUKA MTUTaHUS.

4.3 YcraHOBKa CTapTEPOB HA CTEHJIE
[TpoBepsiemble cTapTepbl KpemsiTcs Ha TOPMO3HOM YCTPOMCTBE ABYMs clioco0amu: 3a (QuiaHell
0onTaMu K BEpTUKAIbHOM cToiike (puc.3) WM Ha peryaupyeMbIX MPHU3Max 3aKUMHOW CKOOO.
Jluckn M3 KOMIUIEKTa NPHUHAJIEKHOCTEW NpeaHa3HA4YeHbl Ui JKECTKOM ILIEHTPOBKH cTapTepa
OTHOCHUTEJIBHO TOPMO3a.

Puc.3. YcraHoBka crapTepa B Harpy304HOM yCTPOMCTBE

Cros TOPMO3HOTO YCTPOICTBAa MOKET NEPEMEIATLCA B TOPU30HTAJIBLHOM HAlpaBICHHM,
YTO TO3BOJISIET COBMECTHTh LIECTEPHIO MPOBEPSIEMOr0 CTapTepa MPU €ro MPOBEPKE B PEXHUME
MIOJTHOTO TOPMOXKEHUS C 3yOUaThIM ceKTopoM TopMmo3a. dukcarus crona — 6oaTamMu.
KoHcTpyknmsa Topmo3a nmoka3aHa Ha puc.4.
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Puc.4. Topmo3

[Ipu npoBepke B pexkUME MOJTHOTO TOPMOKEHUS IIECTEPHS CTapTepa BXOAUT B 3allCICHUE
¢ 3y0uarbiM cekTopoM 4. MOMEHT, pa3BUBAaEeMbIil CTapTepOM, MEPEAAETCs Yepe3 phluar 3 Ha MITOK
MPY>KUHHOTO JTaTYMKA CUJIBI U Yepe3 3y0uaryro mepenady perKy- KOoJeco MepeacT BpallleHHe Ha
ocb pe3ucTtopa 1, CUTHam C KOTOPOrO TIOCTyHaeT B M3MEPHUTENbHYI0 CXEeMy CTeHAa H
PETUCTPUPYETCS U3MEPUTEIBHBIM NMPUOOPOM. PeryampoBka MoJIOKEHHUS 3yO0UaToro CEKTopa Io
BBICOTE Ui OOecleueHus: HOPMaJIbHOTO 3aleIUICeHUs C IIECTepHEH MPOBEPSEMOro crapTepa
OCYILIECTBJISICTCSI BUHTOM 3.

4.4 TIpoBepka cTapTepoB
TexHn4eCcKoe COCTOSTHUE CTAPTEPOB XapaAKTEPHUIYETCs CIEIYIOIIMMHU ITapaMeTpamMu:

- YaCTOTOM BpAaIleHUS MIPH 33JJaHHOM TOKE MOTPEOICHUS B PEKUME XOJIOCTOTO X0/1a;

- TOPMO3HBIM MOMEHTOM TPH 33/IaHHOM TOKE MTOTPEOJICHUS B PEKUME ITOTHOTO TOPMOKEHHS.
OCHOBHBIE THUIIBI JIEKTPUUYECKUX CXEM aBTOMOOHIIBHBIX CTapTEPOB MPHUBEIEHBI HA PUC.S, CXEMBI
MOAKJTIOYEHUS JJIs IPOBEPKU Ha pHC.6-8.

4.5 Tlopsinok paboThI

4.5.1 IlpoBepka HaMpsHKEHUS BKITIOUEHHUS U TTOTPEOIIEMOro TOKa pelie crapTepa
VYcraHoBute ctapTep Ha CTEH/.

[ToaxmmrouuTe cTaprep K CTEHAY, KaK MOKa3aHO Ha pUC.7, B 3aBUCUMOCTU OT THIIA JIEKTPUUECKOM
cxembl craprepa. OTCOEIMHHUTE MEPEMBIUKY, MAYLUIYHO OT TJaBHBIX KOHTaKTOB K
AJIEKTPOJIBUTATEITIO.

VYcraHoBUTE MEpEKIIIOYaTeNd CTeHAa B cineayromue nonoxenus: S7 — 1, S6 — 150 A, S3 —
30 A, S4 — 1, S2 — B MOJ0OXEHHUE, COOTBETCTBYIOIEE HOMHUHAIBLHOMY HANpPsHKEHHUIO CTapTepa.
Bxmtounte crena. Haxmure kHomky SB2. IlepexmtouareneM S3 M peocTaToM Harpys3ku
yBEITUUMBANTE HAIIPsKEHUE 10 cpabaThIBaHM pejie cTapTepa.

TsiroBoe pese AOMKHO BBIIBUHYTH IIECTEPHIO MIPUBO/A /10 YIIOPA, KOHTAKTHI IJIaBHOM LENU
JIOJDKHBI 3aMKHYTBCS, TIPH 3TOM, €CJIM TJIaBHBIE KOHTAKTHI HAXOASITCS B HOPMAJIBHOM COCTOSTHUH,
MOKa3aHWE BOJIbTMETPA MOJKHO OBITh paBHO Hym0. [lomycTumoe majeHHWe HAMpsHDKEHHUS Ha
rnaBHbIX KoHTakTax 0,1 B Ha kaxnmpie 100 A mporekaromiero depe3 HEro Toka Harpys3ku. s
3amepa MaJieHusl HapsHKeHHsT UCIOJIb3YETCsl aMIIEpPMETP, KOTOPBIN B KpailHEM MPaBOM MOJIOKEHUU
nepekirouatesns S6 paboTaeT Kak BOJIBTMETP C TpeesoMm uaMepenus 1,5 B; s ero nogkimtoueHus
caykutT poserka XS15. [Moaknrouenue ammnepMerpa B KauyeCTBE BOJbTMETpA MOKAa3aHO Ha puc.7,
HO MOJKET OBITh OCYIIIECTBIICHO U TIPH MPOBEPKE CTApTEPA B PEIKUME TTOJTHOTO TOPMOKECHHSI.

B pgononnenue cnemyer ykas3aTh, YTO MOMEHT 3aMbIKaHUs TIJIABHBIX KOHTAKTOB JOJIKEH
KOHTPOJIMPOBATHCSA TIPH KaXKJIOM PEMOHTE CTapTepa W NPH HEOOXOIUMOCTH PETYIUPOBATHCS.
MoMeHT 3aMbIKaHUS TPOBEPSETCS U3MEPEHHUEM 3a30pa MKy LIECTepHEN U YIIOPHOI maitooi.
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Puc.5. OcHOBHBIE TUIIBI AIEKTPUYECKUX CXEM CTAPTEPOB:
PC — TsaroBoe pene craprepa; D — 31€KTPOJBUTaTEIb CTapTEPa;
K — oOmoTka pere;
K1 — Brarusaromas oomotka; K2 — ynepxxkuparomas oomotka; 1
— IIePEMBIUKa;
30 — x akkymynsaTopHOM Oatapee; 50 — K pene BKIIOYECHUS
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Puc.6. Cxema BKIIOYEHMS cTapTepa
IIPU NIPOBEPKE B PEKHUME XOJIOCTOTO X0/1a
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Puc.7. Cxema BKIIIOUEHUS pesie cTapTepa
IIpH POBEPKE Ha cpabaThIBaHUE
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Puc.8. Cxema BKIIIOUEHHS cTapTepa
IIPU MPOBEPKAX B PEIKUME XOJIOCTOrO X012
U TIOJTHOTO TOPMOKEHHUS

4.5.2 IIpoBepka cTapTepa B pexXHMe XOJI0CTOTO X0a
[ToaxmtouuTe craprep K CTEHAY, Kak MokazaHo Ha puc.6 wiu 8. [lo cxeme puc.8 mnpoBepsitoTcs
CTapTepbl C TOKOM roTpedienus 6osee 150 A.
YcTaHoBUTE NEpeKIIOYaTENN CTEHAA B caeaytouue nonoxenus S7 — 1, S1 - 3.
[lepeknrouatens S6 ycraHaBiuBaercs B nojioxkeHre 150 A mpu UCHBITaHUSX 1O CXeMe pUc.6 U B
nosiockeHnu 500 A mpu ucneiTaHusx no cxeme puc.8. Tak kKak B MOMEHT BKJIFOUEHHUS ITyCKOBOM
TOK CTapTepa 3HAYUTEIHHO MPEBBIIIAET MOTPEONIAEMBbII TOK B PEXKUME XOJIOCTOTO XOJa, BO
n30exaHue Meperpy3ku aMnepMerpa peKOMEHIyeTcsl yCTaHaBIMBaTh EPEKIII0YaTENb aMIIepMeTpa
B COOTBETCTBYIOIINE MOJIOKEHHUS TOJIBKO MOCTIE TOT0, KaK KOPh CTapTepa pa3oBLET 0OOPOTHI.

Bxmrounte crena. Haxxmure kHonky SB2 «Ilyck». Slkops cTapTrepa M0JKEH BpaliaThCs.
H3meppTe yacToTy BpallleHus U noTpedisieMplil Tok. CpaBHUTE MOTYUYSHHbIE 3HAYCHHSI C JAHHBIMU
tabinupl. Hamuume nedexroB (Tyroe BpallleHHE Baja B HOJMUIMIIHMKAX W Jp.) BbI3bIBACT
yBEJIMYEHHUE MOTPeOIIeMON MOIIIHOCTH IIPU XOJIOCTOM XO/I€, BCIEJICTBHE YET0 TOK X0JIOCTOTO X0/1a
YBEJIMYUBAETCS, YACTOTA BpAILlEHUs KOS 11aJ1aeT HUKE HOPMBI.
VBenuyeHHe TOKA W YMEHbIIEHHE YacTOThl BpPALICHUS SKOPS MOXKET OBITh CIIEJCTBHEM
MEXBUTKOBOT'O 3aMbIKaHUSI OOMOTKHU SIKOpPS, @ MEKBUTKOBOE 3aMbIKaHHE OOMOTKH BO30YXIACHUS
IIPUBOJUT K MOBBIIIEHUIO YaCTOThI BPAILIEHUS KOPSI.

[IpoaomKUTENEHOCTD TPOBEPKU CTapTEPa B PEXKUME XOJIOCTOTO X0/a He Oosee 10 cexyHa.

4.5.3 IIpoBepka cTaprepa B peKMME [TOJIHOTO TOPMOKEHUS
VYcraHoBuTe cTapTep B 3aKHUMHOE yCTPOMCTBO cTeHnaa. OTperyaupyiTe TOPMO3HOE YCTPOHCTBO
Tak, 4YTOOBI MIECTEpHs CcTapTepa CBOOOAHO BXOJMWJIAa B 3allelJeHHE C 3y04aTbiM CEKTOPOM
TOPMO3HOTO YCTpOICTBa NpU BKJIIOYEHMM NPUBOAA CTapTepa. 3yOyaTblii CEKTOp MO MOJIYJIO
JIOJDKEH COOTBETCTBOBAaTh MOJYJIIO LIECTEPHU CTApTEPA; HCKIIOUEHUE COCTAaBIISIET CTapTep C
MosyseM 3,175, st KoToporo 3y0uaThlif CEKTOp YCTaHABIMBAETCS C MOYJiEM 3.

JUia u3MepeHHsT TOPMO3HOTO MOMEHTa Ha Bally cTaprepa Iepeknrodarenb S7 B
3aBHCHUMOCTH OT MOJYJIsl IPOBEPSIEMOI0 CTapTEPa, YCTAHABIMBAETCS B CIIEAYIOIINE MTOJIOKEHHUS:
- B MOJIO’KEHHE «2,5X9» - st ctapTepoB ¢ moayisimu 2,11 u 2,5;
- B mosioskenue «3x11» - qus ctaprepos ¢ moxyJisamu 3; 3,175 u 3,75;
- B nosioxkeHue «4,25x10» - nns craprepos ¢ moayisamu 4,25 u 4,5.
[Tepexmouatens S1 B 3aBUCUMOCTH OT BEJIMYMHBI KPYTSIIETO MOMEHTA, Pa3BUBAEMOI0 CTaPTEPOM,
YCTaHOBUTH B IOJIOKEHHE | NpU BeNMUMHE KPYTALIEro MOMeHTa A0 25 H-M win B nonoxenue 2
IpY BEJIMYMHE KPYTSAIIEro MoMeHTa 6oiee 25 H-m.

[Tepexmtouarens S6 ycraHoBuTh B mosnoxkeHue 1500 A wim 500 A B 3aBUCHMOCTH OT
noTpedIsIeMoro Toka.

[Tepexmtouarenb S2 — i CTApTEPOB ¢ HOMUHAIBHBIM HamnpsbkeHneMm 12B — B mosoxeHue
l; ans crapTepoB ¢ HOMHMHAJIBHBIM HampsbkeHueMm 24 B pexkomeHayeTcsl 1mojaBaTh Ha CTapTep
MOHI)KEHHOE HAIpsKeHHE — MepeKitouaTeNb S2 JOKeH HaxOOuThCs B MoJiokeHuu 4 (mpaBoe
KpaiHee).
Bxmounte crenn. Haxmute Ha kHOMKy «Ilyck», CHUMUTE MOKa3aHUsl aMIIEpMeTpa U U3MEPHUTENs
TOPMO3HOTO MOMEHTA U CPAaBHUTE C JaHHBIMU MPUJIOKEHUS. B TOM ciyuae, eciim MOAy/Ib U 4UCIIO



3yObEB MPOBEPSEMOI0 CTAPTEPA OTIMYACTCS OT YKa3aHHBIX HA CTEH/IE MOJIOKEHUHN TIEPEKITI0YaTENst
S7 —2,5x9; 3x11; 4,25x10, TOo 1715 1OMy4YEeHUSI ACUCTBUTEIBHON BEIMYMHBI TOPMO3HOTO MOMEHTA
NOKa3aHWe M3MEPUTENFHOr0 MpUOOpa HEOOXOAMMO YMHOXKUTH Ha TOMPABOYHBIA KOA(PQPHUIMEHT,
MIPUBEICHHBIN B TaOIHUIIE.

Tabnuma
[Tonoxenue Moayns u uucno | 3HaueHUE
HePEKITFOYaTeIs 3yObeB cTapTepa MOTIPABOYHOTO
Ko pdunrenTa
2,11x11 1,05
2,5x9 2,5x8 0,89
2,5x9 1,00
3x9 0,82
3x11 3x11 1,00
3,175x9 0,87
3,75x10 1,20
4,25x10 1,00
4,25x10 4,25x11 1,10
4,5x11 1,20

B npunoxeHuy NpuBEIEHBl PACUETHBIC BEJIMYHMHBI TOKA U TOPMO3HOIO MOMEHTA, IIPUYEM,
JUIsL CTApTEPOB C HOMUHAIbHBIM HampsbkeHueMm 24 B pacyeT mpousBeieH IpU yCIOBHH, YTO Ha
cTapTep NOJAETCs MOHWKEHHOE HalpPsHKEHUE — NEPEKIIIoYaTeNb S2 HaXOAUTCS B IIPaBOM KpaiiHeM
MIOJIOKEHUU. PacueTHble BENMYMHBI TAaKXE IOJYYEHbl IPpU MAaKCHMAJIBHOM  BEJIMYHHE
conpoTuBIIeHUs1 peocrata R3 — mon3yH peocrara HaxOOUTCS B JIEBOM KpalHEM IIOJIOKEHHH.
PeanbHble MokazaHUsi U3MEPUTETBLHOTO MPUOOpPA MOTYT OTJIMYATHCS OT PACYETHBIX. DTO 3aBHCHUT
OT IIOJIO’KEHUS MOJI3yHa peoctara R3, a Taxke BCIEICTBUE U3MEHEHHS HANPSDKEHUS B MUTAIOLIEH
CETH, U3MEHEHMS MEPEXOIHBIX COIPOTHUBIICHUM B KOHTAKTHBIX COCAMHEHUAX, KaK CaMOT0 CTEHJA,
TaK U IPOBEPSAEMOr0 CTapTepa ! T.II.

B naHHOM ciydae M3MEpEHHBIM MOMEHT, Pa3BMBAEMbIM MCIPABHBIM CTAPTEPOM, JOJLKEH
OBITh HE MEHEEe PACCUUTAHHOTO 110 (popMmyIie:

[-Ixx

M=Mp P-Ixx H.u
rae Mp — pacueTHbIii MOMeHT, H-M;
[ — nelicTBUTENBHBIN (M3MEPEHHBIN) TOK, A;
Ip — pacuetHsIit TOK, A;
Ixx — TOK X0socTOrO X044, A.
pacueTHble BenMunHbBI Mp, Ip ¥ BennumHa IXX mpuBEAEHBI B MPUIIOKEHUH. BpeMs nmpoBepku He
6ouee 10 cek.
5 CopepxaHue oTyeTa:
Ha3zHaueHHUe U 00JIaCTh MPUMEHEHHS] KOHTPOJIBbHO-UCTIBITATEILHOTO CTEH1a MoAeTH D242;
MOPSAZIOK U pe3yJIbTaThl IPOBEPKU HAIPSDKEHUS BKIIIOUEHUS U MOTPEOIsIEMOro TOKa pejie cTapTepa;
MOPSIZIOK U PE3YJIbTAThI IPOBEPKU CTAPTEPA B PEKUME XOJIOCTOr0 X0/1a;
MOPSAZIOK U PE3yJIbTAThI IPOBEPKU CTapTEPa B PEKUME MOJHOTO TOPMOKEHHUSI.

IIpakTnyeckasi padora 8

Llenv pabomoi:

U3YYHUTh YCTPONCTBO M TOPSIOK MOAKIIOUYEHUS MOPTaTUBHOTO MOTOpTECTEpa — CKaHepa
k0710B «ABTOAC-2001» kK aBTOMOOHJISIM C Pa3IMYHBIMH CUCTEMAMH 3a)KUTAHUSI.

3aoauu padomul:



M3Y4YUTh Ha3HAYEHUE, TEXHUYECKHE JAHHBIC M XapaKTEPUCTHUKU MOTOPTECTEpa — CKaHEepa

k0710B «<ABTOAC-2001» (manee nmpubop);

U3YYHUTb KOHCTPYKILIHIO IPUOOPa;

MIPOBECTH MPOBEPKY PabOTOCTIOCOOHOCTH MPUOOPa;

MIPOBECTH MOJKITIOYCHHE TPUOOPA K aBTOMOOUIISIM € Pa3IMYHBIMU CUCTEMAaMU 3aKUTaHUS;
U3YYHTD MOPAIOK MPOBEACHUS U BBIIIOJHUTH TeCT « TaxomMeTpy.

OcHarmienue pabodero mecra:
aBTOMOOWJIM C PA3JIMYHBIMH CHUCTEMaMHM 3a)KMTaHUs; MOTOpTecTep — ckaHep kojnoB «ABTOAC-
2001».

CopepxaHuie U MOPSAIOK BBITOJIHEHUS PaOOThI:

1 Ha3znauenue

B o6azoBom pexume «MOTOPTECTEP» mnpubop «ABTOAC- 2001» npeanasHaueH i
JTUATHOCTHKHU YETBIPEXTAKTHBIX (OT 2 10 8 MIJIMHAPOB) OCH3WHOBBIX JBUTATEIICH ¢ KOHTAKTHBIMH
U DIIGKTPOHHBIMU CHUCTEMaMU 32)KUTaHUS C MEXaHWYECKUM DACIpENETUTEIeM U CTaTHYeCKUM
pactipenenenuem 3axkuranus (tuna DIS) ¢ n1ByMst 1ByXBBIBOJHBIMU KaTyIIKaMU, CUCTEM MMHUTAHUS
C OJIHOTOYEYHBIM M pPAaCIpeAeNCHHbIM BIPHICKOM TOIUIMBA, a TAKXKE ISl U3MEPEHHs apaMeTpoB
CUTHAJIOB JIATYMKOB U HCIIOJIHUTEJIbHBIX MEXaHU3MOB cUcCTeM ympasieHus asuratenem (CY /).
W3mepeHus: mpoBOASTCS MPU MOMOIIM JAATYMKOB U HIYNOB, MOJKIIOYAEMbIX K HU3KOBOJBTHBIM U
BBICOKOBOJIBTHBIM IICTISIM aBTOMOOWIIS.

B pexume «CKAHEP KOJIOB» mpubGop mno3BOJNIET NPOBOAUTH JUATHOCTHKY
anekTpoHHbIX cucteMm ympasieHuss JIBC (OCY]l) yepe3 mocienoBaTeNbHBIN JTUArHOCTHUECKUI
untepdeiic snexrponHoro Onoka ynpasineHus (ObY). Padora «ABTOAC-2001» B pexume
«CKAHEP KOJOB» ocyuiectBisieTcss Npu IOMOILIM CMEHHBIX IPOTPaMMHBIX KapTpUDKEH,
KaX]IbII U3 KOTOPBIX MpPEJHA3HAUYEH ISl AMAarHOCTUKH onpeaesieHHbIX ThunoB DCY /1.

2 OCHOBHBIC TEXHUYECKUE JTAHHBIE U XapaKTEPUCTUKHU

Hanpsikenre muTaHusi OT MICTOYHUKA MMOCTOSIHHOTO TOKA:

HOMUHaJbHOE - 12 B

MaKCUMaJbHO Jonyctumoe - 15,5 B
MUHHUMAJIbHO gomyctumoe - 10,5 B
[Totpebnsiemas MOLIHOCTD, HE OoJee - 2,5 BT
Homunanenebiil notpebisiemsrii Tok - 0,13 A
["abGaputhblie pazmepsl — 290 x 143 x 65 MM
Macca - 0,7 kr

YcnoBus SKCIITyaTanuu:

temnepatypa - ot 0° qo +40°C
OTHOCHUTEJIbHAS BIAKHOCTH - 10 80% mpu +25°C
atMocdepHoe nasienue oT 86 g0 106 klla

[Tocne TpaHCTOPTUPOBKH MPHOOPA B 3UMHUX YCIOBUSX, HEOOXOIMMO BBIIEPKATh €r0 MPHU
temnepatype ot 0° 1o +40°C B TeueHue ABYX 4acOB ISl UCITAPEHUS KOHJICHCATa.
[Tpubop pexomenayetcs xpanuthb B keiice (ACE10.002.401).

3 BeInoaHsAE€MBIE TECTBI U PEXKUMBI H3MEPEHUIN
Bananc morHOCTH IO UIHHAPaM (aBTOMaTHuecKuii pesxxum)... 0 -100 %

Py4HOE TIyIIEHNE TTUTHMHAPOB ...vveeevveeeerreeeirieee e eeeeveens 0 - 6000 o6/MuH
N-aHanu3 (MrHOBEHHAs YaCTOTA BPAIICHHS M0 KAXKIOMY

1017010705 9110)7) [RSUU USSR 0 - 6000 06/Mun
TaxomeTp (YUCITO OOOPOTOB B MUH.) ....vveeuveeereenreannnnnns 0 - 6000 06/MuH
Jlenbra 000pOTOB (OTHOCUTENHEHO BHIOPAHHOTO 3HAYEHUS)........ + 100 %
YT0J1 3aMKHYTOT'O COCTOSIHUS TIPEPHIBATEIIS
(DWELL)..oitieeeeeeeee et 2-358°%3-98%

BpeM}I 3aMKHYTOT'O COCTOSIHUSA MMPCPhIBATCIIA
(BpEeMSI HAKOTIICHUS DHEPTHH )...vveenvveeerereeeereesrreesseesseessnnns 0,2 -20 mc



Bpewms ropennst uckpbl (BURN TIME) .....ooooiiiiiiiiiiiiicns 0,6 - 5 mc

TecT PABIOH ... 0-25¢
[Tpomyck uckpoodpazoBanust (o 1000 HUKIOB I KaXI0TO
1007010705011 o: ) RSO SPS 0 - 1000 ukiI0oB
Vroin onepesxxkeHust 3aKUTAHUST (YO3)...oevvvviieiniiiiiieeieene -20° - +60°
2010 =101 0) 85 (0] ¥ H SRR 0,5 - 65,5 mc
YHacToTa UMITYJIBCHOTO CUTHAIIA «..vvveeeenirreeeennirreeesniveeeesanne 5Tu-3kl'g

CkBaxHocTs umMnyiabcHoro curtana (F mosropenus < 500 I'm)... 2 - 98 %
4 Koucrpykuus npubopa

Creroog nme
HIUTHEATOPIE

Mucnaci

](X4

\ Kranuvarypa

(')u;cu NPT PaAMMars

KM DHKR
Puc.1. Baemnuit Bua npudopa

[Tpu6op (puc.l) BBINONHEH B YyJapONPOYHOM IJIACTMACCOBOM KOPITyCE, 3alIUIIEHHOM OT
BO3JICUCTBHUSl arpecCUBHBIX KUAKOCTeH (OeH3uHa, macen W T.m.). Ha xopmyce mpubopa
MIPEICTaBJICHBbI:

Hucruteit - BBITIOJTHEH Ha 0aze YETBIPEXCTPOUHOTO 3HAaKOCHHTE3UPYIOIIETO
KUJAKOKPUCTATIINYECKOTO UHIUKATOPA.

KnaBI/IaTypa - BBITIIOJIHCHA C HUCIIOJIB30BAHUEM TAKTOBBIX MUKPOKHOIIOK W 3allHUIICHA IUIEHOYHOH
npuOOPHOI MaHeNbIO.

Knapuma | @ynkuus

ENTER Cnenath (MOATBEPANTH) BHIOOD

Fl, F2 Bp160p HONOTHUTENBHBIX PYHKIUH

A [lepemerienne Kypcopa BbIOOpa Ha OJIHO TOJIE
BBEpX

1 Ilepemermienue Kypcopa BbIOOpa Ha OJHO IOJIE
BHHU3

- Ilepemermienue Kypcopa BbIOOpa Ha OJHO IOJIE
BJIEBO

N [lepemermienue Kypcopa BBIOOpa Ha OJHO TOJIE
BIIPaBO

EXIT B 3aBHCHMOCTH OT TEKYILETO COCTOSHUS: BBIXOJ
W3 TEKYIIETO TecTa (PeXrMa), BBIXOI U3 MEHIO

RESET [lepesarpy3ka MHKpOIpOrpaMMBbl pudopa




OcTaHoBKa gBUraress (UCIOJIb3yeTCs B PEXKUME

STOP «MOTOPTECTEP»)

KoHTponbHblE CBETONMOAHBIE HHAMKATOPBI - HCHOJB3YIOTCA [UIsl BU3YaJIbHOIO KOHTPOJS 3a
NPAaBWIBHBIM  TOJIKIIOYCHHEM  JaTYMKOB, MIYIIOB W  JUArHOCTHYECKMX  Kabeimel K
COOTBETCTBYIOIIUM TOYKAM aBTOMOOWIISI U MTPOXOXKACHUEM TUATHOCTUUYECKUX CUTHAJIOB:

- HHAMKATOP MOJKIIOYEHUS MPHUOOpa K HICTOUHUKY NMuTaHus +12 B;

< L > - uanukaTop oOMeHa naHHBIMU 110 HHTEepdeiicy L-line;

< K > - uaaukarop oomena nanasiMu 1o uatepderice K-Line (ALDL);

-  UHAMKATOp UMIYJIbCOB CTpoOa KaTyImIKW 3aXuraHusi (UCHOJB3YyeTCsT B PEKUME
«MOTOPTECTEP»);

- HMHIUKATOpP HUMIYJIbCOB CTpoOa JaTymka MEpBOro MWIMHApPA (MCIONB3YeTCS B PEKUME
"MOTOPTECTEP").

Pa3zpemubIe coennHeHNUS:

X1 — wucnons3yerca B pexxkume «MOTOPTECTEP» nns monkmtoueHus: mpubopa K UCTOYHHUKY
nutanus +12 B (akkymysnsTopHas 0atapest) U K KaTyIllIKe 3aKUTaHUs;
X2 — wucnonb3yercs B pexume «MOTOPTECTEP» nns noakiroueHus JaTyvMka IEpPBOTO

LHWIMHJIpA U U1ylla MyJIbTUTECTEPA;
X3 — yHUBepcaJIbHBIA TUArHOCTUYECKHI pa3beM, Ha KOTOpbIi BbiBeaeHbl uHTepdericel K-Line,
L-Line, ALDL; Bx0oapl muTanus npuOopa; BBIXOJ ISl CHHXPOHU3AIMH BHEIIHETO ocuuiuiorpada;
BXO/Jl MYJIbTUTECTEPA; BXOABI AJIs OAKJIFOUEHHS JTOIOJHUTENIBHBIX U3MEPUTEIBHBIX a1allTePOB;
X4 — unrepdeiic RS232 cs3u ¢ PC.

5 IIpoBepka paboTocriocoOHOCTH TIprbdopa
Jlns npoBepku paboTOCHOCOOHOCTH NIpubOpa MOAKIIOUUTE €ro K aKKyMyJsTOpHOM Oarapee
aBToMoOmnsg npu nomoinu kabens nutanus (ACE10.002.201) u nHaxxmute knaBuiry «RESET».
ABTOMAaTHYECKH HAYHETCSI MPOIECC MHUITMATU3AIMH PpUOopa, puc 2.

Puc.2. Bun 9KpaHa AUCIICs BO BPEMA MHUIHAIIU3AallUuN an60pa

Bo Bpems wuHuMnmanuzanuu npousBoautcs mpoepka O3Y u 6azoBoro [I3Y mpubGopa. Ecnm
MIPOBEPKHU 3aKaHYMBAIOTCS YCIEIIHO, TO BBICBEUMBaeTcs coobmienue o Bepcuu [13Y npubopa, puc.

3.

ABTOAC 2001
MCTOPTECTEP

BER 1.5

Puc.3. Coobmenue o Bepcuu 6azoBoro [13Y mpubopa

Ecniu BO BpeMs wuHHMIManu3alnuu mpuodopa oOHapyxuBaroTcs omubku O3Y, mnosBisercs
cooOrienue, puc. 4, ecnu ommodku 113V, puc. 5.

HEWCNPABHO O3Y

Puc.4. Ommodka O3Y



HEMCNPABHO N3Y

Puc.5. Ommoka I13Y

B cnyuae ommbku O3Y winu [13Y nanbHelimas pabora mpubopa HEBO3MOXKHA.

6 IIpencraBnenue nHGpOpMALUKU HA AucIIee Ipudopa
WNudopmanus, BeIBOAMMAsS Ha JUCIUICH mpuOopa, YCIOBHO pasielieHa Ha 1Be yacTu. llepas
(ocHOBHas1) yacTh IpeAHa3HAYeHa AJIs BbIBOJA MH(POPMALMU O IPOBEIEHUM TECTa U Pe3yJbTaToOB
TECTUPOBAHUS, BTOPAs - ISl BBIBOJIA CTATyCHOM (CiTy>keOHOI ) nH(pOpMaIHy.

Jlnst BBIBOJIa CTaTyCHOM MH(pOpMalMU NpeJHa3HaueHbl 4 3HAKOMeCTa, paclo0kKEeHHbIE MO
BEPTUKAIM B NpaBoil yacTu sKpaHa. [lepBoe cBepxy OTBOAMUTCA Ul MHAMKALMM KOJUYECTBA
3aHATHIX KajapoB namsaTu (0T 1 1o 9) mnm Homepa Kajapa Hpu npocMoTpe namstu. Bropoe - s
MHIMKaluK 3HaKa «» B CIydae BbIBOJA Ha JUCIUIEH MHOTOCTPAaHUYHON MHpopManuu. TpeTbe -
JUIS MHAMKALMY Pa3pelieHus 3alicH B MaMATh WIM UHIUKAILMK peKuMa mpocMoTpa naMatu («M»
- 3alMCh Kajpa B mamMATh paspemieHa, «II» - pexum mpocmorpa mamsTt). YerBeproe - ais
MH/IMKALUU TUMA CUCTEMbI 3aKuranus («O» - anekTpoHHas, «K» - koHTaktHas, «D» - DIS, «B» -
DIS ¢ mogynem 3axuranus BA3).

[Tpu mpoBeseHUHU TECTOB, Y KOTOPBIX PE3yJIbTaThl PACCUUTHIBAIOTCA Ui OTIENbHBIX LMJIMHAPOB:
«bananc momuoctuy, «Y3CK», «t-ropeHus» u ap., NMOITy4YEHHbIE 3HAU€HUS OTOOpa)karoTcs Ha
nuciiee npubopa B nopsake ¢ 1 mo 8 LuIMHAP clieBa — HANpaBoO U CBEPXY — BHU3 (pHC.6).

BANAHG Ejtomuocm alls-u

- )
w70 90 85 {0Q«M| |
|l 35 75 80 95 3
i

<
5-H 1upiL 8-1t L.

Puc.6. [Topsimok oToOpakeHus pe3ynbTaToB sl OTACIbHBIX
IUJTUHAPOB Ha MpUMeEpe pesyibrarta Tecta "bamanc montnoctu"
JUIs §-MH LUJIMHAPOBOTO ABUTATENS

7 Pabora ¢ maMsATbIO
[Tpubop MO3BOJSIET 3aMKMCHIBATH PE3YIbTATHl TECTOB B IMMOCTOSHHYIO YHEPrOHE3aBUCUMYIO MTaMSITh
(IITI3Y). Pe3ynbraThl TECTOB 3aMUCHIBAIOTCS B MaMsITh B BUJE KaJpPOB, TaK K€, KAK OHU BBITJIAIAT
Ha jguciiee. [Ipm momomm pexuma «IIpocMOTp mMmaMsaTW» 3allOMHEHHBIE KaJpbl MOKHO
MPOCMATPUBATh U CTUPAThH UX B THOOON MOCIEA0BATEIHHOCTH.

3anuch B MaMATh JOCTYIHA, KOTJIa B TPEThEM 3HAKOMECTE CTaTYCHOTO ITOJISI MOSBIISETCS
3HaK «M». 3anmuch IPOU3BOANTCS OJHOBPEMEHHBIM HakaTueM KiaBuil «F1» u «¥». Tlocne 3anucu
B TaMsTh, IUppa B BEPXHEM 3HAKOMECTE CTAaTYCHOTO ITOJIS - CUCTYMK 3aIIOMHEHHBIX KaJIpOB,
YBEJIMYUBACTCS HA €IUHUIYY. MaKCHMalbHOE KOIWYECTBO 3alIOMHEHHBIX KaJIpOB JAEBiITh. Eciu B
MaMATH YK€ HaXOJUTCS JIEBATh KAJPOB, TO TPH IMOMBITKE 3aITUCH €Ie OJHOT0 Kajapa B TCUCHHE
OJIHOM CEKYH[IbI BBIBOJUTCS TIPEIyTPEUTEILHOE COOOIIeHHE, pUc. 7.

HET
CBOEOOHOM NAMATY M
3

Puc.7. Coobuienue o nepenoIHeHnd MaMsITH

Creperh TEKyLIHil Kagp MOXKHO, OmHOBpeMeHHO Haxas kmasumu «F1» u «T». Iocne crupanns
CUCTYHMK 3alIOMHCHHBIX KaAPOB YMCHbIIACTCA HAa CAUHUILY.
8 MeH0 BBIOOpa CHCTEMBI 38KUTaHUS



[Tocne mpoxokaeHus: MpruOOPOM HHULMAIM3ALMN U BBIBOJA Ha 3KpaH HWH(GOpPMAIMH O BEPCHH
6azoBoro [13Y npubopa, Haxkatue Ha JII0OOYIO KJIaBUILY MPUBEIET K MEPEeXoay Mpudopa B peKUM
BbIOOPA CUCTEMBI 3KUTAHUS, PUC. 8.

CHUCTEMA 3AXWIAHWA: 8

» SNEKTPOHHAA T
Ié?ETAKTHAFI

Puc.8. Mento BpIOOpa CUCTEMBI 3aKUTaHUS

Kypcop BbIOOpa « »» mepemMelniaercs KiaBUIIAMU «™ u «». BriOpaB HyXHYI0 cHCTEMY,
Haxmute "ENTER" HacTtpolika Ha BBHIOpaHHYIO CHCTEMY 3allOMHHAETCS B MaMsITH Ipubopa 110
MMOBTOPHOM HHHIMANM3AalMU. B HWKHEM 3HAKOMECTE CTAaTYCHOW CTPOKM BBICBEUMBACTCS 3HAK,
COOTBETCTBYIOIIN BEIOPAHHOM CUCTEME 3a)KUTaHHUS:

«» - anextponHas; «K» - konraktHas; «D» - DIS; «B» - BA3 DIS.

9 Tloaxkmouenue npudopa

BHUMAHHUE!

Canenute 3a npaBwibHbIM noakItoueHueM npudopa «ABTOAC-2001» k akkyMyJIsTOpHOM
Oarapee aBTOMOOWIA. HempaBwiibHOE MOJKIIOYEHHE MOXKET NPHUBECTH K BBIXOAY Ipubopa u3
CTpOSl.

Cnenute 3a TeM, 4ToObl IpoBoja KaOesned M IIynoB OBLIM PACHOJOXKEHBI B CTOPOHE OT
BpAlIAIOIIUXCS 4acTel W TopsA4YMX JETAJIed JBUrareisd, a TakK >Ke IpeAoXpaHsduTe HX OT
BO3MOYKHOT'O TIOBPEXKIACHUS IIPU 3aKPBITHH KaIloTa.

9.1 IlogkmroyeHne K aBTOMOOMIIIO C MEXaHUYECKUM
pacnpeeseHneM BEICOKOBOJIBTHOM dHEPTUU

1. Tlogcoequnure kabenp nutanus ACE10.002.201 (puc.9) x paszpemy X1, a gartuuk
nepsoro nmwinHapa ACE10.002.203 (puc.10) k pazpemy X2 npubopa.

2. CoenuHHUTE MIOCOBON (KpacHBIM) KPOKOAMII Kabems MUTaHUs C IUTFOCOBOM KJIeMMOI (+)
akkymyJstopa (puc.11).

3. CoenuHnTe MUHYCOBOU (YEPHBIN) KPOKOAMII KaOEJsi MUTAHUS C MAacCOu (3a3eMJICHUEM )
aBTOMOOWJIS B CTOPOHE OT aKKyMYJISATOpA.

4. Tlocne mojauu NMUTaHUS JOJDKEH 3aropeTbcs MHIUKATOP «El», €ClIi WHIUKAaTOp He
TOPUT, MPOBEPHTE IEIOCTHOCTh MPEAOXPAHUTENS B KpacHOM (+) mpoBoje kabens mutaHus. B
ClIy4yae TIeperopaHus MpeoXpaHUuTEeNsl 3aMEHHUTE €ro Ha 3amacHou (5 A) U3 KOMIUIEKTa MOCTaBKU
Kabenei.

5. Haxmure RESET, Ha aucniee mpubopa MOSBHUTCS Ha3BaHUE MPUOOpa U BEPCHS
6a3zosoro [13V, puc. 3.

6. CoenmMHATE 3€JICHBIN TIYT Kabels MUuTanus ¢ KiieMMon «K» KaTymiku 3aXuranus.

7. YcranoBute aatuuk nepsoro munuHapa (ACE10.002.203) Ha BEICOKOBOJIBTHBIN MPOBOJ
NEepBOro ILWJIMHJApPA, COPHUEHTHPOBAB €ro IO CTpelike K cBede 3axuranus. Jlomyckaercs
MOJIKJIFOUEHUE TaTYNKA K BEICOKOBOJILTHOMY MTPOBOY JTFOOOTO IIUIHHIPA.

8. B meHro BbIOOpa cucTEMBI 3aKUTaHUsl BHIOEPUTE THUI CUCTEMbI 3aKUTAHUS: SJIEKTPOHHAs

«9», b0 KoHTaKkTHas (KiIaccuueckas) «K».
9. 3aBenute ABuUrarensb, nepeiaute B pexum «lIpoBepka naTuMKOB» U MPOBEPHTE MPaBUIBHOCTh
MOAKJIIOYEHUsI JATYUKOB U HIynoB. KOHTpoMuMpoBaTh MNOCTYIUIEHHME HMITYJIBCOB OT JaTyHKa
MEepPBOTO MIJIMHJPA U OT NIyMa KATYIIKA 3a)KUTaHUs YJO0OHO Ha KOHTPOJBHBIX CBETOIHOIHBIX
WHIUKAaTOpax nmpubopa >, [k
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Puc.11. Cxema noakiroueHus mpruOopa K aBTOMOOMIIIO ¢ MEXaHUYECKHM
pacrpezienuTeNeM BHICOKOBOJIBTHON SHEPTUH

Pexomenpmaiinun no noakmoueHuio "ABTOAC-2001" x aBTOMOOHIIIO C KIIACCHYECKOH
(KOHTAaKTHOM) CUCTEMOU 3a’KUTaHHS

JIisl KOHTaKTHBIX CHCTEM 3a)KUTaHUS XapaKTEePeH MOBBIMICHHBIH yPOBEHb HMITYJIbCHBIX
noMex B OOPTOBOM CeTHM aBTOMOOWIIS, UYTO MOJXET BBHI3bIBaTh COOM PA3MUYHOTO TECTOBOTO
obopynoBanus, ocooeHHo ¢ nutanueM ot AKb guarHoctupyemMoro aBTOMOOWIISI, B TOM YHCIIE U
«ABTOAC-2001». HecmoTps Ha TO, 4YTO BO BHYTPEHHHUX Ienax nutanus npubdopa «ABTOAC-
2001» mpumeHeHbl 3P PeKTUBHbIE QUIBTPHI U 3JIEMEHTHI MOJABICHHUSI UMITYJIbCHBIX MOMEX, MpU
JTUATHOCTHKE KJIACCHYECKUX CHCTEM 3a)XHTaHWs BO3MOXKHO BO3HUKHOBeHHE cOoeB. HekoTopwie
IIPUMEPHI MPOSBIICHUSI COOEB MPUBEIEHBI HUXKE:



1. C6oit mporpammbl ympaBieHus npudopa. Hampumep, mosBisiroTcst coodmenus: tiumna «Ommbka
03V», «Ommboka [13Y», «KanpoB B maMsaTu HET».

2. HenpaBuiibHOE ompeieiieHue nprudopoM yucia MUJIUH]IPOB.

3. 3aTpyAaHeHUs IpU IPOBEACHUH CJIOKHBIX JJIMTENBHBIX TECTOB, HanpuMmep «bananc mouHocT»
(IMKJIMYECKOe BO3OOHOBIIEHUE OTCYETa BPEMEHH MMay3bl MEKIY OJIOKHPOBKAMU ITMIIMHIPOB).

[Ipy BO3HHMKHOBEHHMU COO€B, IJs OOecrneueHuss HOPMAIBHOTO (YHKIIMOHHUPOBAHHS MpUOOpa
PEKOMEHIyEM:

1. ITpoBepuTs 3aTsixkky kiemMm Ha AKD.

2. TlpoBepuTh COCTOSIHHE «MacCcOBOIO» M «ILIHOCOBOro» IpoBofoB mnoaxoasmux k AKDBb u
HAJIGKHOCTh HUX COEIMHEHUS C Maccoill aBTOMOOWISI W IUIIOCOBBIM BBIBOJIOM T'€HEpaTopa
COOTBETCTBEHHO.

3. IIpoBepuTh HaICKHOCTH DIEKTPHUUECKOTO COSTUHEHHS IBUTATels C Ky30BOM aBTOMOOUIIS.

4. DKCHepUMEHTAJIbHBIM IIyTEM HAWTH TOYKY IMOAKIIOYEHHS OTPHULATEIbHOTO IpOoBOJa Kalens
nuTaHus npubopa, mpu KOTOpoM cOOM HE MPOSIBIAIOTCS, HapUMeEp: KOPIyC reHeparopa, macca
JBUTATENIs, Macca aBTOMOOWIIS, oTpuniaTesibHas kiemma AKB.

Ecnu cOom ycTpaHUTh HE yJaeTcs, ClelyeT MPOBEPUTH COCTOSHUE BBICOKOBOJBTHBIX MPOBOJIOB,
IIOMEXOIOJaBUTEIbHOIO KOHJIEHCATOpa ILIYHTUPYIOIIET0 KOHTAKThl IIpepbIBaTeNs, Halu4ue
YTOJIbKa B KPBILIKE PacTIpeACTUTENS 3aKUTaHUs, COCTOSIHUE BCTPOSHHOTO TTIOMEXOI0IaBUTEILHOTO
pe3ucTopa OeryHKa pacipeaeuTeNs 3a)KUTraHnus, OTCYTCTBHE TPEUIHH B KPBIIIKE PacIIpeIeIUTEIS.
CrnenyeTr y4uThIBaTh, 4TO, KaK MpPaBUIIO, caMoO IO cebe mosiBieHue cOoeB mpu pabote mpubdopa
«ABTOAC-2001» sBasieTcsi JOCTaTOYHO JOCTOBEPHBIM TMPHU3HAKOM HAJIMYUSI CEPbE3HOMN
HEUCIPABHOCTH B CHUCTEME 3a)KUTaHUSl WIHM MUTAHUS JTUATHOCTHPYEMOI'O aBTOMOOWIISI, HApUMED
npoOOi M30JUUMU BBICOKOBOJIBTHOI'O IPOBOJA WJIM KOPOTKOE 3aMbIKaHME OTPULATEIbHOTO
BBIIPSAMUTEIBHOTO JUOa T€HEPATOPA.

9.2 [TlogkmroyeHWe K aBTOMOOMIIIO €O CTaTUYECKOM CHUCTEMOW pacnpesesieHus
BBICOKOBOJIbTHOM SHEPTrUU C JBYMs ABYXBBIBOJHBIMHM KaTymikamu 3axkuranus (tuma DIS) Ha
npumepe aBTomoousst «I"’A3» ¢ neuratenem 3M3-406
Crnenyer NOMHHTB, YTO KATYIIKH 3aXUTraHus cucteM Tuna DIS MMerT mo aBa BEICOKOBOJIBTHBIX
BbIBOJIa COOTBETCTBEHHO IIOJIOKUTEIBHOW M  OTPHUIATENbHOM moJspHOCTH. JlocTHXKeHHe
YCTOMUMBOM CHHXpOHHM3aIMKM npuOopa mpu pabore ¢ cuctemoil DIS, BO3MOXHO TONBKO MpH
YCIIOBUM YCTaHOBKH JaTUYMKA MEPBOTO IWJIMHAPA Ha BHICOKOBOJIBTHBIM IIPOBOJ, MOJAKIOYEHHBIN K
OTPULIATEIbHOMY BBIBOJ1Y KAaTYIIKU 3aKUTAHUSA.

VY karymek 3axuranus tuna 3012.3705 (mpousBoactBa AO «M3ATD»), KoTOpbIMH
KOMILIEKTYIOTCS CHCTEMBbl 3aKUraHus JBurareneil cemerictBa 3M3-406, oTpuuarenbHbIM OyIeT
BBICOKOBOJIBTHBIM BBIBOJI, HAXOJSIIMICS HAMPOTHB KJIEMMBI NEPBHYHON OOMOTKH, K KOTOPOM
NOJKJIIOYEH (+) MUTAoMmMKA MpOBOA OT 3aMKa 3axuranus. llepen moakmroueHuem mnpudopa,
PEKOMEHIyeTCsl MPOM3BECTH MEPEKIIOUEHNE HU3KOBOJBTHBIX M BBICOKOBOJBTHBIX IPOBOJIOB
cuctembl 3axuranus Ha katymke Nel (K3 1) cornacho puc. 12.

1. BeimomHuTe ACMCTBUS, ONMMMCAaHHBIC B MMyHKTax 1-5 a63ama 9.1.

2. Tloacoeaunute nomonHuTenbHBIA mryn DIS (xkentsiit) (ACE10.002.202) k kabento MUTaHUS
(ACE10.002.201) (puc. 9).

3. IlogcoenuHUTE 3€JEHBIM LIy Kabems MUTAaHHUs K LEeNH MpephiBaTeNs KaTyIIKU 3aXuranus Ne2
(K3 2), a >xenTsit myn K nenu npepsiBatens katymku 3axuranus Nel (K3 1) (puc. 12).

Jna noxakmroueHus K KarymikaMm 3axkuranus tana 30123705 wucnons3yiTe NEepeXOIHUKH
ACE10.002.208 (puc. 13).
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Puc.12. Cxema noaxnroueHus: npuOopa K aBTOMOOMIIIO CO CTATUYECKUM PACIIPEIETIEHUEM
BBICOKOBOJIbTHOM SHEPIUH C IBYMs IBYXBBIBOJHBIMH KaTyIIKaMU 3a)KUTaHUs (Ha IpUMepe
aBToMooOmiis «Bonra» ¢ aeurarenem 3M3-406)

Puc.13. [lepexonnuk ACE10.202.208 niist moakitoueHus
K Karymkam 3axuranus tuna 3012.3705
4. VYcraHOBHTE JAaTYMK INEPBOrO IWIMHApPAa Ha BBICOKOBOJBTHBIM IIPOBOJ OTPULATEIBHON
noJisipHocTH Katymku 3axuranus Ne 1 (K3 1), copueHTHpOBaB €ro Mo CTpeske Mo HalpaBIeHUIo K
CBEYE 3aKUTaHUS.
JlomyckaeTcsi MOJKIIIOUEHUE AAaTYUKa K BBICOKOBOJIBTHOMY OTpPULIATEIBHOMY IPOBOAY BTOPOil
KaTYIIKU 32KUTaHUsI C COOTBETCTBYIOIIMM BHIOOPOM LIMJIMHPA CHHXPOHU3AIMK B MEHIO ITpuOopa.
[Tpu 3TOM HEOOXOAUMO MOIKIIOYUTD JKEATHIN Iy K KiieMMe npepbiBarens KaTymku Ne2 (K3 2), a
3eJIeHbIi K kiemme npepeiBarens katymku Nel (K3 1).
5. B MeH10 BbIOOpA CUCTEMBI 3aKUTaHUSI YKAKUTE TUIT CUCTEMBI 3akuranust «DISy.
6. 3aBenure ABUraTeEnb, nepeiaute B pexuM «IIpoBepka naTuMKOB» M MPOBEPHTE NMPABUIBHOCTh
MOJKJIIOUEHUS! JaTYMKOB M IIynoB. KOHTponupoBaTh MOCTYIJIEHWE HMITYJIBCOB OT JaTudKa
NEepBOTr0 LWJIMHApPA M OT HIYHNOB KaTYIIKW 3aKUTaHUs yJOOHO Ha KOHTPOJBHBIX CBETOIUOHBIX
UHMKaTopax mpudopa 0] [

9.3 TlogkmroyeHwe K aBTOMOOMIIIO €O CTaTUYECKOM CHUCTEMOW pacrpeiesieHus
BBICOKOBOJIBTHOM »Heprun (DIS) ¢ moamynem 3axuranus Ha npumepe aBTomoOmiedn «BA3» ¢
nsuratenem 2111 nom 2112
B aBromoOmisax BA3 cemetictBa 2108, 2109, 2110 ¢ auraremssmu 2111, 2112 ucnons3yercs
cucreMa 3axuranus tuna DIS ¢ moxynmem 3axuranms tuna 42.3705. BBINOJHEHHBIM B BUJE
€IMHOro OJI0Ka, B COCTaB KOTOPOTO BXOJUT JIBYXKaHAJIbHBIA AJIEKTPOHHBIH KOMMYTAaTOp U JIBE
JIBYXBBIBOJIHBIE KaTYIIKH 3a’KUTaHHUSL.

Kpome wuyeTblpex BBICOKOBOJBTHBIX BBIBOJIOB KAaTyIIEK 3aXHUraHus OJOK HUMeeT
YETBIPEXKOHTAKTHBIA (KOHTAaKTBI «A», «B», «C», «D») pa3pem, uepe3 koTopeii OBY
OCYILIECTBJISIET ynpaBiaeHUe 3axuranueM 1-4 (koHTakT «B») u 2-3 (KOHTaKkT «A») LUIMHIPOB.
Hanpsokenne OOpTOBOM ceTH aBTOMOOWIIS IOCTYNaeT Ha MOJYJb 3@KHUIaHUSA C BBIKIHOYATEIS
3aKUTaHMs yepe3 KOHTAKT «Dy», a uepe3 KOHTAKT «C» OCyIECTBISETCS 3a3€MIEHHE MOYJISL.

1. Honkmounte amantep «BA3 DIS» (ACE10.002.112) (puc. 14) x pazpemy X1, a martumk
nepsoro mutraapa (ACE10.002.203) (puc. 10) k pazsemy X2 npubopa.



2. Coenunute cuHui miyn azgantepa "BA3 DIS" ¢ rHe3mom miyna MysiabTHTECTEpa AAaTUUKa
MepBOro IUJIMHIpA, pUc. 15.

3. OTcoeMHUTE pa3beM KI'yTa CUCTEMbI YIIPABJICHUS JIBUTAaTEIEM OT pa3beMa MOJYJIS 3aKUTaHUs
W MOJKJIIOUMTE K MOAYJI0 COOTBETCTBYIOIIMK pazbem anantepa «BA3 DIS». Iloakmrouute
OCBOOOIMBIITUICS pa3beM KIyTa K pa3beMy Ha KOPITyce ajanrepa.
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Puc.14. Anantep "BA3 DIS" (ACE10.002.112)

4. Coenunure KpacHblil kpokoaun anantepa «BA3 DIS» ¢ mitocoBoil KieMMoO akKyMyJsaTopa.
[Tocne mogauy MUTaHUS JTOJKEH 3arOPEThCSI UHIMKATOP A,

5. Haxxmute RESET, Ha aucmnee npubopa mosBUTCs Ha3BaHUe mpudopa u Bepcusi 6azosoro 13V,
puc 3.

6. YcranoBute gatuuk neporo muiuHapa (ACE10.002.203) Ha BBICOKOBOJBTHBIA MPOBOJ
TPETHETO LIUJIMH/IPA, COPUEHTUPOBAB €0 MO CTPEJIKE K CBEUE 3aKUTaHuUs.

Kak yka3bIBasioch BbIIIE, JOCTHKEHHUE YCTOMYMBOW CUHXPOHHU3AIUHU TIprbopa mpu padboTte ¢
cuctemMoii DIS BO3MOXHO TOJBKO IMpPH YCIOBUM YCTAaHOBKHM JlaTYMKa IEPBOrO0 LWIMHJIpaA Ha
BBICOKOBOJIBTHBIA MTPOBO/I, MOJKJIFOUEHHBI K OTPULIATEIbHOMY BBIBOJY KAaTYIIKH 3aKUTaHUS, 110-
3TOMY MPU HEBO3MOXKHOCTH MOJTYUYEHHS YCTOMUNBON CUHXPOHU3AIMH YCTAHOBUTE AATYUK [1EPBOTO
MWIMHIpA HAa BBICOKOBOJBTHBIA MPOBOJ MEPBOrO LUIUHAPA C COOTBETCTBYIOIIUM BBIOOPOM
LWIMH]Ipa CHHXPOHU3AlUU B MEHIO Ipudopa.

5. B MeH1o0 BbIOOpa CUCTEMBI 3QKUT'aHUS YKaKUTe TUI cucTeMbl 3axuranus «B» (BA3 DIS).

6. 3aBenuTe JABUrarenb, mnepenure B pexuM «TaxoMmerp», HpU MOMOLIM MEpeKIoYaTeNs
YyBCTBUTEIHHOCTH U PETYJSATOPA YPOBHS 100EHUTECh YCTOWYMBOTO MOKA3aHUS YaCTOTHI BPAIICHUS
JIBUTATEJIS.
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Puc.15. Cxema noakiroueHus mpruOopa K aBTOMOOHITIO CO CTATUYECKHM
pacripesielieHueM BbICOKOBOJIbTHOM sHepruu (DIS) ¢ Moxynem 3axuranus
(na mpumepe aBromodmiierr «BA3» ¢ npurarensimu 2111, 2112)

10 OcHoBHOE MeHI0 pudopa
[Tocne BeIOOpa cHCTEMBI 3a)KHUTaHKsI TPHOOP MEPEXOTUT B OCHOBHOE MEHIO BEIOOpa pexknMa
pabortsl, puc. 16.

BLIEEPHUTE PEXKM: 8
» TAXOMETP

MOTOPTECTEP
MYNBTUTECTEP 5

Puc.16. OcaoBHOE MeHIO prbopa

«TAXOMETP» - Tect uamepeHus 4acTOThI BpalIeHUS KOJIEHYaTOro Baja JBUTaTes.

«MOTOPTECTEP» - Habop TecTOB M PEXKHUMOB JUIl HU3MEPEHUs IapaMeTpoB padOThI
JIBUTATENS, CHCTEMbI 3Q)KUTaHUS U TUTAHUS.

«MVJIBTUTECTEP» - Habop TecTOB Uil W3MEPEHHUs MapaMeTpOB CHUTHAJIOB CHUCTEM
BIIPBICKA.

«ITPOBEPKA JTATUMKOB» - pexum NpoBEpKH MPaBHWIBHOTO MOAKIOYEHUS JaTYNKOB U
HIYIIOB MpruOopa 1 MEePUOJUIHOCTH MMOCTYIIJICHHUSI COOTBETCTBYIOUINX UMITYJIHCOB.

«[TIPOCMOTP TIAMSATHU» - pexum paboTel ¢ uHPOpManKeH, 3amuCcaHHOH B
HHEProHE3aBUCUMYIO NMaMATh MPHOOpa B X0OJI€ MPOBEICHUS TECTOB.

«YO3» - TecT u3MEepeHus yria onepekeHus 3aKUraHust Ha aBTOMOOMIISIX, 000PYyT0BaHHBIX
JUAarHOCTHYECKUM pPa3b€MOM H CHEIUAIbHBIM JaTYUKOM JUIsI MU3MEPEHHs yria ONEPEKECHUS
saxkuranus (BA3 2108, 2109, BMW u ap.)

«TECT KIIABUATYPBI» - pexxum npegHazHadex Juisi IPOBEPKH KJIaBHATYpbI Mpudopa.

Br160p HY’KHOTO MYHKTa MEHIO OCYILECTBIISIETCS IepeMeIIeHneM Kypcopa Bbibopa "P" u
noxareepkaaercs kinasumeil "ENTER". Mento BeiOopa cofepKUT MYyHKTOB OOJIbIIE, YEM MOXKET
MIOMECTUTBCS OJHOBPEMEHHO Ha JUCIUIEE, MOATOMY INpH MEpeMElleHHH Kypcopa BbIOOpa BHU3
9KpaH OyJeT MEHSTbCA KaJpaMH.

11 Tect «TAXOMETP»
Brimmonusercs g cuctem 3axuranus: "K', "9", "D", "B".
Tect n3MepseT 4acTOTy BpallleHUs] KOJIEHYATOro Baja ABUraresns B auanazone ot 0 go 6000
00/muH., puc. 17.
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Puc.17. Tect K« TAXOMETP»

ITpu Haxxatuu Ha kiaumry "ENTER" tekymias yactora BpalieHus 3aIOMHUHAETCS (KaK MCXOTHAs)
u oToOpakaeTcsi B HIKHEH JIeBOM yacTu sKpaHa. B mpaBoil HIKHEN YacTu 3KpaHa oToOpaxaercs
M3MEHEHUE TEKYIIEH 4acTOThI BpalllEeHUsI OTHOCUTENIbHO UCXO/IHOM, BBIPAYKEHHOE B IIPOLICHTAX.
Henbra yactotsl Bpamienus (%) = (Texymas dacrora Bpamienus (06/muH) / McxonHas dacrtoTa
BpameHus (06/mun)) * 100%.
N3MeHATh HCXOAHYIO YACTOTY BpallleHUs] MOXKHO, HaxkuMast Ha kiiapuiry "ENTER".

Wudopmanmio 00 M3MEHEHHWM TEKyIIEW YacTOThI BPAIICHHS OTHOCHUTEIHHO HCXOIHOU
MO>KHO HCTIOIBb30BaTh I peryiaupoBku CO u CH Ge3 razoananuzaropa.
YacroTa BpallleHUs] BBIYMCIISETCS 110 UMIIYJbCaM C JaTyuKa mepBoro muwinHiapa. Eciun Bo Bpems
MPOXOXKACHUS TeCTa MPONaJal0T UMITYJIbChl C IaTYMKa, TO TECT MPEKPAIIAeTCs U BHICBEUNBACTCS
HAJIUCh, puc. 18.

HET CUMHANA
DATUMKA 1 LN

Puc.18. Het cuHXpouMIyIbCOB € AaTYMKa IEPBOr0 LUIMHAPA

Korga mnomawa wummnynbcoB ¢ JaTdyMka TIEPBOTO IMJIMHAPA BO30OHOBIAETCS, TECT
ABTOMATUYECKU TMPOJOIDKAeTcs. EciM MMIynbchl € JaTYMKa IMOCTYIMAT HECTaOWIbHO, TO
MOSIBIISIETCSA HANMUCh, puc. 19, U Tect mpekpamaercs. B 3Tom ciiydae HE0OXOIUMO MPOBEPUTH
MPAaBUJIBHOCTH MOAKIIOYEHUS JaTYMKOB U IIynoB, cM. "IIpoBepka gaTunkos".

CWI'HAN AATHMKA &
1 Uun. HECTABMUNEH
NPOBEPLTE OATYUK

Puc.19. Curnan cMHXpOHU3aLMU AaTYUKa
MEPBOT0 LMJIMH]PA HECTAaOUIICH

ConeprxaHue oTyeTa:

1eNb U 3a1a4u padoThl;

OIKCaHKe yCTPOMCTBa Mpubopa;

CXEMBI IOJIKITFOUYEHUS MPHOOpa K aBTOMOOIIISIM C Pa3IMYHBIMHI CHCTEMaMH 3)KUTaHHUS;
OCHOBHOE MEHIO ITpudopa.

IIpakTnyeckas padora 9

Ilens padomul: olieHKa TEXHUUECKOTO COCTOSIHUS aKKyMYJIITOPHOM OaTapen.

3aoauu pabomer: V3yuuTh TOPSJIOK IMPHUBEICHMS CyXO3apsDKeHHOW Oartapen B pabouee
COCTOSIHUE
IPOBECTHU OLIEHKY TEXHUYECKOT'O COCTOSHUS aKKyMYJIATOPHOU OaTapeu;
IPOBECTHU 3apsJIKy aKKyMYJIATOPHOU OaTapeu.
OcHaienue pabouero Mecra:
aKKyMyJISITOpHass Oartapes; 3apsOHO-pa3psiHOE YCTPOWCTBO; AaKKYMYJISITOPHBIH —apeoMeTp;
TEPMOMETp; HAarpy304Hask BUJIKA; EMKOCTb C DJIEKTPOJIIUTOM; BOIBTMETD.



ConepxaHue U TOPSIOK BBITOJHEHUS PaOOTHI
1. Texunueckas xapakrepuctuka AKb 6CT-55A

Tunm  GaTapPeH........ccovveevennininnnnn. CT-55A, mwHeoOcmyxuBaemass 1o  Hopmam  DIN
HoMuHanbHOE HANIPSKEHUE, B. ... oo e 12
HomuHuaneHas €MKOCTb pu 20-yacoBom pexume
paszpsia u TeMIeparype AIIEKTPOJINTA
(27 £2) °C B HAYAIIE PABPATIA, A M . ontitnnttenttette e e ettt te et et e aaeeaneeneenns 55

Pazpsinnas cuia  Toka mpu 20-yacoBOM  pekuMe  paspana, A ....oeeeeeee.... 2,75
Paspsannas cuia TOKa pu CTapTEPHOM pexxuMe
1 TeMnepaType dIEKTPOIUTA -18°C, A ..o e 255

2. [IpuBenenue cyxo3apsbkeHHOM OaTapen B pabodee COCTOSTHUE

Ha aBTOMOOWMIISX, BBIXOISIINX C 3aBOJIA, YCTAHOBJICHBI aKKyMYJIATOpHBIE OaTapen roToBbIE K JICH-
CTBHUIO, T. €. 3aJIUThIE JIEKTPOJIUTOM U 3apsKEHHBIE.
B ToproByro ceTh Takke MOCTynaroT Oarapen 0e3 3JEKTPOJIUTA B CyX03apsHKECHHOM HCIOJTHEHUU.
UYroObl MpUBECTH Takyk OaTapeio B pabodee COCTOSHHME, HEOOXOIMMO YNaluTh HMEIOIIHECs
TEXHOJIOTHYECKUE TMPOOKM WM TEPMETU3UPYIOIIYIO JICHTY. 3aTeM HeOOJIbIION CTpyeul, depes
BOPOHKY (CTEKJISIHHYIO WJIH U3 KUCIOTOYCTOWYMBOMW IJIACTMACCHI) 3aJIUTh B 0aTapero 3JIEKTPOIHUT
WIOTHOCTBIO (mpuBeneHHo K 25°C) 1,28 1/cM3 s palilOHOB ¢ yMEpEeHHBIM KimMmaTtoMm u 1,23
r/cM3 gna TponukoB. Ormepanuu mpuBeAeHUs Oartapen B paboyee COCTOSHUE JIOJDKHBI
BBITNOJHATHCS MPU TEMIIEpaType oKpyskatouei cpeasl (25+10)°C.

Boigepxute Oartapero 20 MuH, 4TOOBI TIJIACTHHBI W CEMApaTOphl MPOMHUTAIUCH
AJIEKTPOJIUTOM. 3aTeM MPOBEPHTE HANPsLKEHUE OaTapen 0e3 Harpy3KH.

Ecnu Hanpsixkenue 6arapeu He MeHee 12,5 B, To oHa rotoBa st paboTsl. [Ipn HanpsbxeHHH
Menbiie 12,5 B, wo OGompme 10,5 B, Gartapes momkHa OBITH TOJ3apsbKeHA 0 HANPsDKCHHS,
YKa3aHHOTO 3aBOJOM-m3roToButeneMm. [lpu HampsbkeHun MeHblleM wuiud paBHom 10,5 B
aKKyMyJISITOpHast OaTapest Opakyercsl.

B pe3ynbrare mpomnuTKU CEenapaTropoB U IUIACTHH YPOBEHb 3JEKTPOJIUTAa B Oarapee HEM3OEKHO
nouusutcs. I[loaTomy, mpexzae 4eMm ycTaHaBIMBAaTh OaTapel0 Ha aBTOMOOWIb, HEOOXOIUMO
JIOBECTH YPOBEHb 1O HOPMBI, TOJTUBAsI 3JIEKTPOJIUT TOM ke MIIOTHOCTH, YTO U B HayaJie 3aJIMBKH.
3apspkarh O0aTapero Mociie 3aIMBKU JIEKTPOIIUTA CIeayeT 00s13aTeIbHO, €CITu:

NepBOHAYalIbHAs dKCIUTyaTanus O6atapen OyJeT MPOUMCXOAUTh B TSKEIBIX YCIOBHSX: B XOJOJHYIO
MIOTOJTY, C YaCTHIMU ITyCKaMH JIBUTATENIs U T. 1T.;

Garapes xpaHuiach 6ojee 12 MecsLeB ¢ 1aThl BBITyCKa.

3. IIpoBepka ypoBHS JIEKTPOJIUTA

VYpoBeHb 3JEKTPOJIUTA KOHTPOJIUPYETCS CTEKISHHOW TPYyOKOH, KOTOpPYIO OIyCKaroT
BEPTUKAJIHHO B 3aJIMBHOE OTBEPCTHE JIO yIOpa B MPEIOXPAHUTEIHHBIN IIUTOK. 3aTeM BEPXHHN
KOHell TPYOKM 3aXKMMAalOT NaJblEM M BBIHUMAIOT €€ U3 aKKyMmylsiTopa. Breicota cronbuka
DIIEKTPOJIUTA B TPYOKE COOTBETCTBYET YPOBHIO DIIEKTPOJIHMTA B aKKyMYIISITOpE Haln
peIOXpaHUTEIbHBIM IIUTKOM. HopManbHbIM cunTaercs ypoBenb 10-15 mm.

[Tpu skcruTyaTanuu 6ataper YpOBEHb JIEKTPOJIUTA TIOCTETIEHHO MMOHIKACTCS, TaK KaK MCTapsieTcst
BOJIa, BXOJSIIAsi B €ro cocTaB. J{Js BOCCTAHOBIEHMS YPOBHS 3JIEKTPOJHUTA JOJUBATE TOJBKO
TVCTHUTUPOBAHHYIO BOTY.

Ecnu TOYHO yCTaHOBNIEHO, YTO MPUYMHONW HU3KOT'O YPOBHS SIBJISIETCS BBIIJICCKUBAHHE, TO
JIOJTMBANTE DJIEKTPOJIUT TOH Ke IIIOTHOCTH, YTO M OCTABIIMICS B dJIEMEHTE OaTapew.

4. ITpoBepka CTENeHU pa3psLKEHHOCTH OaTapeu

[Ipu orkasze Oarapen B DKCIUTyaTalMM, a TaKXe MPU €€ OOCITY)KHBAHHH HEOOXOIUMO
NPOBEPATh Pa3PSHKEHHOCTh AKKyMYJATOPHOW Oarapen M3MEpUTENIeM IUIOTHOCTH 3JIEKTPOJIUTa
(aKKyMyJISTOpPHBIM ~ apeoMeTpoM). OTHOBPEMEHHO HEOOXOAMMO 3aMepsATb H TeMIepaTypy
AIIEKTPOJINTA, YTOOBI yUECTh TEMIIEPATypHYIO MOIMpPABKy K MOKa3aHusAM apeomerpa (tabum. 1). [Tpu
TeMriepatype siekrposmta Beime 30°C, BenuvmHaA TONMPaBKH NpHOaBIAEeTCS K (PakTHUECKOMY



nokazaHuio apeomerpa. Eciu temmnepartypa anekrposura Huxke 20°C, TO BeaMYHMHA IOMPABKU
COOTBETCTBEHHO BbluuTaeTcs. Korma temmeparypa osnekrponuta 20-30°C  mompaBka Ha
TEeMIIepaTypy HE BBOJUTCH.

Tabmuma 1

TemnepaTypHas ronpaBka K OKa3aHUsIM apeoMeTpa

IIPU U3MEPEHUU TNIOTHOCTH JIEKTPOIUTA

Temmnepatypa [TorpaBka, r/cm3
aekTpoaunta,’C

ot -40 10 —26 -0.04

oT-25 no -11 -0,03

ot -10 1o +4 -0,02

oT +5 mo +19 -0,01

ot +20 10 +30 0,00

ot +31 go +45 +0,01

bonee TOYHO MIOTHOCTH, NMPHUBEAECHHYIO K Temmeparype +25°C MOXHO paccuuTaTh IO
dbopmye:
V,s =7, +0,00075(T —25) (1)
rie /- u3MepeHHast IIOTHOCTD YIIEKTPOIIHTA;

T - temnepatypa >J1€KTpPOJIUTA.
Ilocsie onmpeenenus WIOTHOCTH JIEKTPOJIUTA B KaXKIOM aKKyMyJIITOPE ONPENEIAETCS €ro
S/1C no popmyme:

E = 0,84 + 7/25 ) (2)

Jlanee ycTaHaBIMBAETCS CTENEHb Pa3psKEHHOCTH KaXKJJ0r0 akKyMyJIaTopa OaTapeu o gpopmyse:
AC, = 75 775 100
0,16 3)

rie’ 3 - MIOTHOCTB TIONHOCTBIO 3aPSKEHHOT0 aKKYMYJISTOPA.
PesynbpTaThl 3aMepoB U pacyeToB 3aHECUTE B TAOIUILY 2.

Tabnumna 2

[TapameTpsl akKyMyJISITOPHOU O6aTapen

HaunmeHnoBaHme Howmepa akkymysiTopoB
nokasareJiei 1 2 3 4 5 6

NeoNe

YpoBeHb
AJIEKTPOJIUTA, MM
2. N3mepennas
TUTOTHOCTH

AJIEKTPOJINTA, Vi
r/cM3

3. IInotHOCTB,
MpUBEACHHA K
TeMIlepaType

+25°C, 723, r/em3
4. S1C,
U3MEpeHHast
BOJILTMETPOM, B

R

2




paccuuTaHHas IO
dbopmyne (2), B
6. Crenenn

pa3psHKEHHOCTH,
%

UToOBI HE MOJIYYUTh HEMIPABUIIBHBIX PE3YJIBTATOB, HE 3aMEPANTE INIOTHOCTh 3JICKTPOJIUTA:
€CJIA er0 YPOBEHb HE COOTBETCTBYET HOPME;
€CJIM JICKTPOJIUT CIUIIKOM TOPSYUI MU XOJIOJHBIM; ONTHMAaJIbHAS TeMIIepaTypa IpH U3MEPCHHUH
mioTHocTu 15-27 °C;
1ocJie JOJUBKH JUCTUILUTUPOBAHHOM BoJbl. ClieyeT BbDKIATh, MOKA JICKTPOJIHUT IEPEMEIIaeTCs;
ecyu Oarapest pa3pspKeHa, TO JIJIS 3TOTO MOYKET MOTPEOOBATHCS J1aXKe HECKOJIBKO YaCOB;
10CJIe HECKOJIBKMX BKIIOYCHUH cTapTepa. Hamo momoxknaTh, 4TOOBl yCTaHOBHIIACH PAaBHOMEPHAs
TUIOTHOCTB JICKTPOJIUTA B 3JIEMEHTE OaTapeu;
npu "kumsimeM" anektponute. Clenyer nepexaarh, MoKa My3bIpbKU B 3JIEKTPOJIUTE, HAOpaHHOM B
MTUTIETKY apeoMeTpa, MOJHUMYTCS Ha TIOBEPXHOCTb.

5. 3apsiaka akKyMyJIATOpHOI OaTapeu
CHATYIO ¢ aBTOMOOWIISA OaTtapero akKypaTHO OYHCTHTE, OCOOCHHO €€ BEPXHIOK 4acTh, IPOBEPHTE
YPOBEHbB AIEKTPOJIUTA U IIPH HEOOXOAUMOCTH JIOBEIUTE €0 10 HOPMBI.
Barapest 3apspkaercs cuiioi Toka 5,5 A TpH BBIBEPHYTHIX MPOOKax. 3apsiaka MPOBOAUTCS 10
Hayaja OOWUIIFHOTO TAa30BBIACICHUS M JOCTHXKEHUS IOCTOSIHCTBA HAMPSOIKEHUS U IUIOTHOCTH
DIIEKTPOJIUTAa B Te4eHHWe 3 dacoB. [LIOTHOCTH 3ieKTpoNMTa 3apsDKEHHOM OaTapew IOJHKHA
COOTBETCTBOBATH JAHHBIM Ta0I. 3 Ui KaXJI0T0 KIMMAaTUYECKOTro paiioHa.

[Ipu 3apsnke Gatapen HEOOXOIUMO MEPUOJAMUECKH MPOBEPITH TEMIEPATYPY DIEKTPOIHUTA
U He gonyckaTth ee nosbimeHus ceiie 40°C. Ecnam temneparypa gocturaer 40°C, Tto cienyer
YMEHBIINUTH HATIOJIOBUHY 3apsAHBIN TOK WJIM MPEpBaTh 3apsAIKy U OXJIaguTh OaTapero 1o 27°C.
3apsiika mpekpalaeTcs, Korja HayHeTcs: OOMIIbHOE BBIAETICHHE Ta3a BO BCEX dJeMEHTax OaTapew,
a HalpsHKeHHME M IUIOTHOCTh 3JIEKTPOJIUTAa B TEUEHHE MOCIEAHUX TPEX 3aMepoB (TMPOU3BOAMMBIX
yepe3 1 1) Oy1yT ocTaBaThCs MOCTOSTHHBIMH.

Tabmumna 3
[T10THOCTB AIEKTPOIIUTA, pEKOMEHyeMast
JUISL pa3JIMYHBIX KIUMaTHUECKUX palOHOB

[lnoTHOCTH
3JEKTPOJINTA,
Knumaruueckas 30Ha, MIpUBEICHHAS K
cpeaHeMecs yHas Bpemst temrniepatype 25°C,
TeMIiepaTypa BO3JlyXa B | roga r/cm3
saaBape, °C JanuBac 3evlp$1>1<eHH
oit
-MOTO
Oarapeu
XOJIOAHBIN:
oqe_H3LO XonogHeIH oTr —50 J311/1Ma 1.28 1.30
7o | 1,24 1,26
. PYHIBIL 1 H6 1,28
xonoausiid oT —30 1o —15 | roxg
YMepeHHBIE/II Ll 104 1.26
yMepeHHbI oT —15 1o —8 | Kpyrubiii 122 104
XKapkui cyxou ot —15 g0 | roxg ’ ’
. | 1,20 1,22
+4 Kpyribrit




TEIUIBIA BAAXHBIH oT 0 10 | TOx
+4 Kpyrmasriit
Trox

Ecin B KOHIE 3apsiiKM IUIOTHOCTh AJIEKTpOJIMTA (ONpeAeseHHass € y4eTOM TeMIIepaTypHOM
IONIPABKH) OTJIMYAETCSl OT yKa3aHHOH, TO OTKOppeKTHpyire ee. IIpu NOBBIIEHHON IUIOTHOCTU
0oTOepuTe YacTh JICKTPOJIUTA U JIOJICHTE TUCTUIUTMPOBAHHON BOJIBL. ECITU TNIOTHOCTH 3JEKTpOIUTA
HIDKE HOPMBI, TO OTOOpaB €ro U3 akKyMyJsITopa, J0JIEHTE 3JIEKTPOJUT NOBBIILIEHHON INIOTHOCTH
(1,4 r/cm3).

Ilocne KOpPpeKTUPOBKU IUIOTHOCTH 3JIEKTPOJIMTA IPOAOIDKUTE 3apsaKy Oarapeu eiie B
tedeHue 30 MHUH AJIs IEpEeMEIIMBAHUS JICKTPOJIUTA. 3aTeM OTKIouuTe Oarapero u uepes3 30 MuH
3aMepbTE €ro YPOBEHb BO BCEX aKKyMyJATOpax. Ecili ypOBEHb IJIEKTPOIHMTA OKaXKETCS HUXKE
HOPMBI, TO JIOJIEUTE 3JIEKTPOJUT C IUIOTHOCTHIO, COOTBETCTBYIOIIEH JAaHHOMY KIMMaTHYECKOMY
paiiony (cm. Tabi. 3). Eciu ypoBeHb 3J1€KTpOJIMTa BhIIIE HOPMBI - OTOEpUTE €ro U30bITOK PE3UHO-
BOM IpyIIEH.

6. [IpunyautensHbIil pa3psa 6atapen
ITpu cepBucHoM oOciyxuBanuu AKB mommumo 3apsaa o4eHb 4acTO NMPUXOJUTCS MPOBOJIUTH €€
NPUHYAUTEIBHBIA paspsl. OTO AENAeTCs B IPOLECCE KOHTPOJIbHO-TPEHHPOBOYHOIO LUKIA C
LENIbI0 «pacKauku» OaTapeu, a TaKKe ¢ Leblo onpezaeneHus ee padoueir emxoctu (C6), koTopoi
6arapes o0nagaeT B JaHHOM TEXHUYECKOM COCTOSIHMM (Ha JAHHOM 3Tare cpoka CiIyKObl).

IIpouecc paspsiaa ciaeqyer NpoBOAUTH IO KOHTpoJeM Toka [P paspsna u BpemeHnu tp paspsaa 1o
KOHe4Horo Hanpsbkenus Ubp paspsga.

HomuHanbHbIME TOKaMU pas3psizia 1Ji BCEX TUIIOB CBUHILIOBO-KUCIIOTHBIX aKKyMyJIsiTOpoB (ipu T =
15...25°C) sBAsttoTCS 3HaYSHHs] HOMUHANBHBIX TOKOB 3apsiaa 131 = 0,05-Cua u 132 = 0,1-CH. B atux
yCIIoBHSX Oatapesi pa3psikaeTcsi 0ojiee paBHOMEPHO, T.€. ¢ 00Jiee TOJIHBIM y4acTUEM TITyOMHHBIX
aKTUBHBIX Macc B 00pa30BaHUU TOKA pa3psza.

Bpewms paspsina onpenensercs KoHeUHbIM HampsbkeHueM paspsiaa (10,5 B mpu T = 25°C).

s onpenenenus paspsaHoi emkoctd 6atapen COp = Ip-tp Tok paspsaa I[P Heobxomumo
NONJEPKUBATh IOCTOSHHBIM, YTO JIETKO peaJn30BaThb C IOMOILIBIO 3apsIHO-Pa3psAIHOTO
YCTPOMCTBA.

B tex cimyuasix, Korja Takoro yCcTpoicTBa HET, pa3psija 0aTapeu ¢ LeNbl0 pacKauyku eMKOCTH
IIPOBOAMTCA C TPUMEHEHHUEM HEKOHTPOJIMPYEMOIO pa3psana. OTO KOrja K IpPeABapUTEIBHO
3apsKeHHOW Oarapee MOJKIIOYAlOT JaMmIily OT aBToMoOuiabHOU ¢apsl (12 B x 55 BT) Ha aecsrtsb
4acoB M B KOHIIE pa3psjia U3MepsAIT HanpsbkeHue 6arapeu, kotopoe npu T = 20...25°C nomxkHO
owITh HEe MeHee 10,5 B (mys 6aTapen co craHmapTHOW eMKOCThIO 45...55 A-4). Pa3pspkars Oatapero
1o Hanpspkenust meHee 10 B He cnenyer.
3areM OaTapero CHOBA 3apsKalOT M BHOBb pa3pskaroT Ha Ty ke Jamiy (tp = 10 u). Eciiu koneuHoe
HanpsDKEHUE paspsijia IpU BTOPOM paspsizie OyJeT He MeHee MepBoro, To Oarapest UCIpaBHA U ee
ClIeyeT CHOBa IOJIHOCTBIO 3apsAauTh. Ecnu Oatapes He BbIIEPKUBAET TPEHUPOBKH, €€ MOXKHO
NOMBITATBCSI BOCCTAHOBHUTH TPEXYACOBBIM IE€PE3APSIIOM WM KOHTPOJIBHO-TPEHUPOBOY-HBIM
3apsAAHO-PA3PSIHBIM LIUKIIOM.

7. KOHTpOIBbHO-TPEHUPOBOUHBIN IIUKJI aKKYMYJISITOPHOI OaTapeu
[Tpoueaypsl KOHTPOJIIbLHO-TPEHUPOBOUHOTO 3apsaaHo-paspsaHoro nukia (KTL) BemonHstoTcs Ha
CHSTOH ¢ aBTOMOOWJISI GaTapee U CBOIATCA K CIEAYIOLEMY:

- CHATUIO OaTapeu ¢ aBTOMOOWJIS U MPOBEPKE €€ MPUTOTHOCTH K JTalbHENIIEeH dKCIUTyaTallluu;

- IPUBEJICHUIO pab0OTOCIOCOOHOM OaTaper K HOpMaIbHOMY BHEIIHEMY BUY;

- MIPOBEJCHUIO MOJHOIO IUKJIA 3apsia HOMUHAIBHBIM MOCTOSSHHBIM TOKOM [3 = 0,1:CH ¢ uenbto
OTIpeIeNICHUs] COCTOSHUS pa3psLKEHHOCTH OaTapeu;

- TPOBEICHHMIO IIOJHOIO LMKJIA pa3psAa C Leldbl0 TPEHUPOBKU OaTaped IMOJA HArpy3koil B
ocserutenbHOoM pexkume (IP = 0,1-Ch);



- IPOBEIEHUIO IOBTOPHOIO LMKJIA 3apsga HoMmMuHaIbHbIM TokoM [3=0,05-CH c uensto
onpenenaeHus padboyeit (0CTaTOYHON) EMKOCTH OaTapeu U OCTAaTOYHOTO CPOKa CITYKOBI;

- IPOBE/ICHUIO BBIPABHUBAHUS TUIOTHOCTHU AJIEKTPOJIUTA M €r0 YPOBHS 1O BCceM OaHKaM B Oarapee;

- MPOBEJICHUIO TPEXUYACOBOI0 Mepe3apsiia baTapeu ¢ LENbI0 MOJHOTO BOCCTAHOBJICHUS aKTUBHOCTHU
XMMHUYECKHMX PEareHTOB B IIOPax 3JIEKTPOIAHBIX MACC;

- aTTecTaluu OaTapeu U ee yCTaHOBKU Ha aBTOMOOWIIb.

KTL] naunHaeTcs ¢ MpOBEPKH MPUTOJHOCTH Oarapen K JanbHeimeil padbore Ha aBTomoOwmie. s
storo mnpoBoautca wusMmepenue OJ[C W pa3pAgHOrO HANPSDKEHUS Ha KIEMMax KaKJIoro
AKKyMYJISITOpa WM OaTtaped B LEJIOM C MOMOIIBI0 aKKyMYJISITOPHOTO POOHUKA, KOTOPBII HHOT 1A
Ha3bIBAIOT HArPY30YHOU BUIIKOM.

Ecmu DJIC Gatapeu menbine 6 B (Menee 1 B Ha akkyMyIaTope), a HanpsiKeHHE paspsia Oatapen
Ha HOMUHAQJIBHYIO Harpy3Ky akKyMyJsiTOpHOro npoOHuka He 6omee 3 B (0,5 B Ha akkymynsiTope)
B KOHIIE 5-0i cexkyHAbl pa3psiaa, To, ckopee Bcero, AKB k nanpHelmeil skcryaranuud He
MIPUTO/IHA.

Pa6orocnocobnyto AKB nmpompIBaloT CHapyX# TEIJIOW MPOTOYHOM BOAOW CO IIETKOW M YAAIISIOT
3aTBEpAEBILINE MATHA IPs3U (MPEIBAPUTEIHHO 3aKJICHB JIMIKOW JIEHTOW, HAIPUMEP CKOTYEM, BCE
BEHTWISILIMOHHBIE OTBepcTUs). Bo Bpems Moiiku Oarapes He JODKHA INEPEBOPAYMBATHCS WM
HAKJIOHATbCS OoJyee yeM Ha 45 yrioBbIX rpamycoB. [locie BbICchIXaHHS Kopryca OaTtapeu ero
HE00X0JMMO BHUMATEIbHO OCMOTPETb.

Ecniu na xopmyce wmano mnpopaboraBiieil Oaraper oOHapy»KaTcsi MecTa MpPOTEYeK
NIEKTpOJINTAa (KOPOTKHE TPEIIMHBI, CKOJIbI, HPOTEPTOCTH), HUX MOXKHO YCTPAaHWUTb, 3aJIUB
MOBPEXKACHUS SMOKCUIHONW CMOJIOW, apMHUpPOBAHHOW OOpe3KaMu HHUTOK CTEKJIOTKaHHW. 3alHTh
AIIEKTPOJIUT OOpPATHO B aKKyMYJIATOp HEOOCITy)XKHBaeMOW OaTaper MOXHO uYepe3 MPOCBEPICHHOE
CBEPXY aKKyMYJISITOpa OTBEPCTHE, KOTOPOE MOCIIE 3AJTTMBKH JIEKTPOJIMNTA HA/I0 33/1€N1aTh.

PabGotel Mo ycTpaHeHHMIO MPOTEUEK XOTA U OTHOCATCS K MEJIKOMY pEMOHTY, HO 0e3
COOTBETCTBYIOIIETO ONbITa IPOBOJUTH UX HE CIEYeT, pe3yabTaT OyJIeT OTpHLaTebHbIA. PeMOHT
Oarapen c ee pa300OpKOW Ui 3aMEHbl OTAENBHBIX AaKKyMYJIATOPOB B paMKaX CEpBHCHOIO
00CITy’)KHUBaHUS HE IPAKTUKYETCS.

3areM npoBoasaT 3auucTKy kiemMMm AKDB kpynHoil HaxknadHoit Oymaroil M MpOBEpKY YpOBHS, a
TaKXe IUIOTHOCTH JJIEKTPOJIUTAa BO Bcex OaHkax. [[is 3Toro Bce MpoOKM BHIBOPAUMBAIOT W3
AKKYMYJISITOPOB. AKKYMYJISITOPbI, YPOBEHb JJIEKTPOJIUTA B KOTOPBIX HHXKE 3JIEKTPOIOB,
00513aTeNIbHO J0JNMBAIOT TUCTUIUIMPOBAHHON BOAOM. IIMOTHOCTE 2mekTponuTa B OaHKax Ha 3TOM
JTane BbIPAaBHUBATH HE CIEIYET, HO €€ U TEMIIEpaTypy 3JIEKTPOIUTa HEOOXOAUMO 3aUKCHPOBATH
JI0 HaJasa 3apsja.

Jlanee akkyMyJIATOpHYIO 6aTapero Ha/lo OCTaBUTh MOJT 3apsijl CTyIEeHYaThIM TOKOM C KOHTPOJIEM U
perucrpanmen BpeMeHHt 3apsija U Temreparypbl. HauansHblil TOK 3apsiia yCTaHaBIMBAIOT PABHBIM
0,1-Cur A, u 3apspkarot Oatapero no HampsikeHus 14,4+0,1 B mocTOSHHBIM TOKOM. 3aTeéM TOK
3apsaa ymenbmaroT 10 0,05:CH A u, nmogzaep:kuBasi €ro MOCTOSHHBIM, NPOJOJDKAIOT 3aps 10
COCTOSTHUS TIOJTHOW 3apsKEHHOCTH.

OTO cocTOosiHME Yy OOCITy>KMBAaeMOM Oarapen MpOSBISIETCS HAvyaloM HHTEHCHUBHOTO

ra3oBBIJIEJICHUS, TIPUMEPHBIM PAaBEHCTBOM U HEM3MEHHOCTBIO TUIOTHOCTHU 3JIEKTPOJIUTA B OaHKaX U
JOCTHKEHUEM HANpsDKEHUS Ha aKKyMyJATOpax BelauuuHbl 2,65..2,7 B mmm 15,9..16,2 B Ha
Oatapee.
Janee Heo6xonumo 3auKcupoBaTh BpeMs 3apsiia u nponokats 3apan AKD eme nBa vaca (mpu
MOCTOSTHHBIX ToKe 13 3apsina, Hanpsokennu U3 3apsiia v ITIOTHOCTH AJICKTPOJIUTA). 3a ATH JBa Yaca
IPOMCXOIUT BOCCTAHOBUTENBbHBIA Tepe3apsyl Oarapew, IpH KOTOPOM cysb(aT CBUHIA
pacTBOpSIETCS B CAMbIX TOHKHX U IIyOOKHX KaHalbllaX akTUBHBIX Macc. [1o ucreueHnn 1Byx 4yacoB
nepesapsiia, He TIpepbIBas TOKa 3apsja, HEOOXOIWMO IMPOBECTH OKOHUYATEIBHYIO KOPPEKLHUIO
IUIOTHOCTU U YPOBHS AJIEKTPOJIUTA MO OaHKaM U MPOJOJKATh Iepe3aps]l elle B TeYEHHUE OJHOTO
yaca. [locie KoppeknuM 3a OAMH dYac Iepe3apsaa akKyMyJIsTopbl B HCIpaBHOW Oartapee
CTaHOBSTCS WCHTHUYHBIMHU 10 BCEM MapamMeTpam.



Ha mpotspkeHuu Bcero BpeMEHM 3apsiia HaJo CIeIUTh 3a TEM, 4TOOBI TeMIlepaTypa
3JICKTPOJIUTA B OJTHOHM M3 CpelHUX 0aHOK He ctaina Boiie 45°C. Ecau 310 mpousoiiier, 3aps1 HaJlo
BPEMEHHO IPEKPaTUTh.

[Toce okoH4aHms 3-X 4aCOBOTO Iepe3apsia 0aTapero He0OX0IUMO 0OECTOUYNTD U AaTh € OCTHIThH
J10 TeMneparypsl B nomeniennu 17...25°C.

KonnyectBo anextpudectBa C3, KOTOpoe MONydyuT Oarapes 3a BpeMs CTYIEHUYATOTO 3apsja,
MO>KHO paccuuTath 1o popmyre:

C3=131t31 + 132t32 4)

rae  t31, t32 - mpomomxurensHocTu 3apsiaa TokoMm I[31= 0,1:CH u Toxom 132 = 0,05-Cu (B
yacax). Bpems nepesapsa B IpoJA0KUTENBHOCTD t32 HE BKIFOYAETCS.

Tenepr AKBb HeoOxoaumo mocTaBuUTh Ha TPEeHUPOBOYHBIN paspsn TokoMm 0,05:CH A u
3apuKcUpoBaTH BpeMs Hauaia paspsja, a Takke HadaldbHYI0 TemnepaTypy paspsaa. [loanepxxuas
TOK paspsia IOCTOSHHBIM M 3aluchiBas depe3 2..3 yaca TeMIEparypy 3JIEKTPOJIMTa, HAI0 HE
MPOIYCTUTh TOT MOMEHT, KOT/Ia HalpshKeHHe pa3psaa Ha Oartapee ctaneT paBHbIM 10,5+0,1 B unu
1,75 B Ha OTACIBHOM aKKyMyJATOpe. DTO HANPsHKCHHUE SIBISETCS KOHEYHBIM HANPSKEHUEM
pa3psija u ykasbiBaeT Ha To, 4To AKDB nonHocThIo pa3psaunace.

Emxocts COp, oTnanHast 6atapeeid mpu paspsie, ONpeaesseTcs CaeIyoIuM 00pa3om:
Cop=0,05-CH tp[1+0,01(Tcp - 25)] (5)

rnie  CH - nacnopTHas (HOMHMHANbHAsl) €MKOCTh OaTapen B amImep-yacax, yKa3zaHHas Ha
3aBOJICKOM PTHKETKE;

tp - MPOJOIKUTENHFHOCTD pa3psijia B 4acax;

Tcp - (T1 + T2 +...+ Tn)/n - cpenusia Temnepatypa daekrposuta B °C 3a Bpems pa3psijia;

N - YUCIIO U HOMEP U3MEPEHU.

Bennunna COp u3MepeHHast 1 pacCUUTaHHasi ONMMCAaHHBIM CIIOCOOOM, Ha3bIBaeTCsl paboueit
(ocTato4yHOI) eMKOCTBIO Oatapen. OHa jomkHa ObITh He MeHee 50% ot CH, 4yToObI OaTapes Moria
enie HEeKOTopoe Bpemsi mopaboraTh Ha OopTy aBTOMOOWIsA. barapero, eiie MPUTOIHYIO IS
nocneaytomeit sxcruryatanuu ¢ Cop > 0,5-CH, CHOBa MOTHOCTBHIO 3apsKAIOT MOCTOSHHBIM TOKOM
13=0,05-Cu A B Teuenue 20-TH 4acos.

Ecnu Garapes umeer ocrarounyiro emkoctb MeHee 0,8-CH, ee 3apsn Tokom I3 = 0,05-:CH mo
COCTOSIHHSI TIOJTHOM 3apshKEHHOCTH OyAeT MpoaosnKaTthess MeHee 20-TH 4acoB, HO TPEX4UacoBOM
nepe3apsaa U B 3TOM clydae HEOOXOAUMO BBITIOTHHT.

CocTosiHME TIONHOM 3apsHKEHHOCTH aKKyMYJIATOpPHOM OaTapeu omnpefiesnsioT Tak ke, Kak U Mpu
MEPBOM TPEHUPOBOYHOM 3apsijie.

8. Ompezenenre 0OCTaTOYHOTO CPOKa CITYKOBI OaTapen
CremneHb pa3psHKEHHOCTH OaTapeu, ornpe/elieHHasi cpa3y Mocle €€ CHATHS ¢ aBTOMOOWIIS, CITY>KUT
BOKHBIM  TIOKa3aTeJeM TEXHHYECKOTO COCTOSHHMS aBTOMOOWJILHOW  OOpPTOBOW  CHCTEMBI
AIIEKTPOCHAOKECHHSI.

Tak, ecnu mociie TPOBEACHUS KOHTPOJbHO-TPEHHUPOBOYHOTO IMKJa BbIsicHaeTcs, uTto AKD
MOCTYIUIJIAa HA CEPBUCHOE OOCITY)KHBAHHE CO CTETICHBIO pa3psikeHHOCTH 6osee 10% oT ocTaTouHOIM
emkoctu COp, TO 9TO TOBOPHUT O TOM, YTO Oarapes MOCTOSTHHO HEI03apsiKalach aBTOMOOMIBHBIM
reHepatopoM. Henozapsiaka, kak u niepe3apsaka, moHrmkaeT cpok ciyx0b1 AKD.

[IpuyrHaMu Hemo3apsiia yalie BCero SBISIOTCS:

- caboe HaTsHKEHUE pEMHS TeHepaTopa;

- HECOOTBETCTBME KIMMATHUYECKOH 30HE OKCIUTyaTallud aBTOMOOWIS pabodero auana3oHa
PETyJIMPOBAHMSI HATIPSKCHUSI TEHEPATOPa;

- HU3Kad IUIOTHOCTH 3JekTpoauTta B AKb 3umMoii;

- CKpBITast HEUCIIPABHOCTH B TEHEPATOPE.



OcnoBHoli npuunHOW mepe3apsaa AKb Ha aBromMoOuse SBISETCS TOBBIIEHHOE HANpsHKCHHE
reeparopa. Ilepesapsin, mnosyueHHbli — Oatapeeli  OT  aBTOMOOWJIBHOTO — I€Heparopa,
IPOKOHTPOJIMPOBAH OBITH HE MOXKET.

OKCIIEpUMEHTAIBHO YCTaHOBJIEHO, YTO 10 OCTaTO4YHOH emkocTd COp MOXXHO OpPHUEHTHPOBOYHO
OTIPEICIIUTh €€ OCTATOYHBIN CPOK Ciry k061 KocT (B Mecsax):

Koct = K6 [(2 Cop /C20) - 1], (6)

rae KO - HoMuHaNBHBII cpoK ciyk0bl OaTapeu npu COOTIOACHUH MTPABUIT SKCILTyaTal[|H.
Jannast smnupuyeckas GopMylia XOpOIIo COTIACYeTCsl ¢ MpakTHKOou. 13 3Toit popmysl criemyer,
YTO aKKyMYJISITOpHasi 6arapesi ¢ OCTaTOYHON eMKOCThI0 MeHee 50% oT HomuHanbHOU eMkocTu CH
HE HMMEET OCTaTOYHOro CpoKa CiyXObl. OpHaKo Takylo OaTaperd MOXXHO HCIIOJIb30BaTh Ha
aBTOMOOMIIE JIETOM JI0 TIOJTHOU BBIPaOOTKH pecypca.

Copnepxanue oTyera:

ONKCcaTh MOPSAIOK MPUBEICHUS CYyX03apsKEHHOU OaTapen B paboyee COCTOSHUE;

onucartb nopsiiok 3apsaaku AKb;

MIPOBECTH Ompeiesienre Texuudeckoro coctrosaus AKbB;

0 pe3yJbTaTaM 3aMepOB 3allOJHUTH Ta0IuIly 2;

IIPOBECTU KOHTPOJIbHO-TpeHUPOoBOUHbIN nuki1 AKB;

onpenenuts eMkocTbh COp, oTaaHHylo Oatapeeil mpu paspsae (5) U OCTaTOUHBIM CPOK CIIyKOBI
AKB (6).

IIpakTnyeckas padora 10

1. Ilenv pabomper: OLEeHKA TEXHUYECKOTO COCTOSHHMSI CUCTEMbI 3a)KUIaHHUsS aBTOMOOMIeH
BA32108.

2. 3adauu padomur:
U3YYHUTh CUCTEMY 3aKuraHus apTomoouseit BA3 2108;
IPOBECTH YCTAaHOBKY MOMEHTA 3a)KUTaHMS;
MPOBECTH POBEPKY MPUOOPOB 3KUTAHUS HA CTEHJIE.

3. OcHaienue paboyero Mecra:
KOHTPOJIbHO-HMCIIBITATEIbHBIA CTEHT U TPOBEPKH DSJIEKTPUYECKUX TPUOOPOB, CTPOOOCKOTI,
BOJIETMETP, METOMMETD.
Bce paboTsl mo npoBepke mpuOOpoB cucTeMbl 3axuranus aBromoousisi BA3-2108 BoImonHSIOTCS B
CTPOTOM COOTBETCTBUH ¢ PyKOBOJCTBOM 1O pEMOHTY /8/.

4. ConepxaHue U OPSIOK BBHITTOJTHEHUS PaOOTHI
4.1. YcTpoiCTBO CUCTEMBI 3a3KUTAHUS
Cucrema 3axkuranusi 6eckoHtakTHas. COCTOMT U3 AaTyuKa-pacnpe-nenurens 6 (puc. 1) 3axura-
HUS, KOMMYyTaTopa 5, KaTymku 4 3aKuraHus, cBeued 7 3aKWraHus, BBIKIIOUaTens 2 u pene 1
3a)KUTaHWsI W MPOBOJIOB BBHICOKOTO HampspkeHUs. Llenms mutaHus mepBHYHOW OOMOTKH KaTYIIKH
3QKUTAHUS  TPEPHIBACTCS  DJIEKTPOHHBIM  KOMMYTAaTOPOM. YTIPaBISAIOUIME HMIYJbCHl Ha
KOMMYTaTOp TMOAAIOTCSI OT OECKOHTAKTHOIO JaT4MKa, pAaCIOJOKEHHOTr0 B JaTYHKe-pacrpe-

JACINUTECIIC 6 3aKUTaHHA.
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Puc. 1. Cxema cucremsl 3axuranus: 1 - pene 3axuranusi; 2 - BBIKJIIOYATENb 3a)KUTaHUS; 3 -
MOHTKHBIM OJIOK; 4 - KaTyllka 3aXWraHus; 5 - KOMMYTaTop; 6 - JaT4uK-pacrlpeleluTeNlb
3aKUTaHus; 7 - CBEUH 3aKUTAHUS
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Jaruuk-pacnpenenutens 3axuranuss - tuana  40.3706, 4eTBIpEXUCKPOBOM, He-
SKpAaHUPOBAHHBINM, C BaKyyMHBIM U IIEHTPOOEKHBIM PETyJIATOpPaMU ONEPEKEHUS 3aKUTAHUS, CO
BCTPOCHHBIM MUKPOSJIEKTPOHHBIM JTATYMKOM YIPABIISIONINX UMITYJIbCOB.

Kommyrtarop - tuma 3620.3734 wimm RT1903, uwmu PZE4022. On mnpeoOpasyer
YIPABIISIONIUE UMITYJIbChI JATYNKA B UMITYJIBCHI TOKA B TIGPBUYHON OOMOTKE KaTyIIIKH 3a5KUTaHUSI.
Karymika 3axuranust - tuna 27.3705 ¢ pa3sOMKHYTbIM MarHMTOINPOBOJOM, MAcCJIOHAIOJHEHHAas,
repmeTu3upoBanHas, uian Tuna 3122.3705 ¢ 3aMKHYTBHIM MarHUTOIPOBOAOM, CyXas.

Cseun 3axwuranus o 1988 r. - tuna FE65P, A17/1B-10, ¢ 1988 r. - Tuna FE65PR, FE65CPR,
A171BP, A171BPM c nomexonoaaBUTEIbHBIMU PE3UCTOPAMHU.

ITomexononaBuTenbHble HaKOHEYHUKHA - Thma 31.3707. Ycranasnusaauce, o 1988 r. Ha
MIPOBOJIaX BHICOKOTO HAMPSIKEHUS CO CTOPOHBI CBEUEH 3aKUTaAHMUS.

Brixirouarens 3akuranus - tuna KZ813 (BeHrepckoro mpousBojcta) miau 2108-3704005-40
(OTE€YECTBEHHOT'O MPOU3BOJICTBA) C MPOTUBOYTOHHBIM 3alIOPHBIM YCTPOHMCTBOM M C OJIOKHPOBKOM
MIPOTUB MOBTOPHOTO BKJIFOUEHUS cTapTepa 0e3 mpeIBapuTeIbHOTO BRIKIIIOUEHUS 3aKUTAHUS.

4.2. YcTaHOBKAa MOMEHTA 3aKUTaHUS
HauanpHblif yron onepexeHus 3aKUraHus 0 B.M.T. JUUIsl Pa3IMuHbIX JBUTaTeNleld U MPUMEHSIEMbIX
OCH3MHOB yKa3aH B Ta0JIHIIE.

Monens | g\ 3 51081 BA3-2108 BA3-21083
JIBUTATEIS
/9*314' AU- AU-
Gewsun | | AM-91 | 93, AM-91 | 93, AU-91
) AU-95 AU-95
95
Y03 6+1 |1+1 |1+1 |-1+1 [4+1 [1+1

Jlns mpoBepkM Ha aBTOMOOMIJIE MOMEHTA 3aXKMraHusg MMeeTcs mkaia 1 (puc. 2) B JIOKe Kaprepa
CUEIUIEHN M MeTKa 2 Ha MaxoBuke. OIHO [JeleHHe IIKalbl COOTBETCTBYET 1° moBopoTa
KojieHyaToro Basa. [Ipu coBMmelleHMM METKM Ha MaXxOBUKE CO CPEIHUM (UIMHHBIM) JI€JI€HHEM
LIKAJIBI HOPLIHK MIEPBOT0 U YETBEPTOrO LIUINHAPOB HAXOMSTCS B B.M.T.

i\' i ""1

Puc. 2. MeTku 11 yCTaHOBKM MOMEHTA 3aKUTaHUs: 1 - miKana; 2 - MeTKa Ha MaxOBHKE

HpI/I oOkaTke ABUTATCIIA Ha CTCHAC YCTAHABJIMBATH MOMCHT 3aXKHI'aHUA OOIIYCKACTCA C
MOMOIIbI0 METOK Ha IIKMBE KOJEHYaTOro Bajda ¥ Ha TMepeaHed KpBIIIKe MPUBOJIA
pacmpenenuTeasHOTo Baja (puc. 3).



Puc. 3. MeTku a5 yCTaHOBKM MOMEHTA 3a)KUTaHus: | - MeTKa onepekeHus 3aKuranus Ha 5°; 2 -
MeTKa orepexeHus 3akuranus Ha 0°; 3 - MeTka B.M.T. Ha IIKUBE KOJEHYATOrO BaJia

[IpoBepsieTcs 1 ycTaHaBIMBAETCS 3a)KUTaHUS C TIOMOIIBIO CTpoOOCKONa, JEHCTBYS B CIEAy-
IOLIEM HOpSI/IKE:
coeanHsAeTCs 3aKUM "+" cTpobocKoma ¢ KiieMMoid "+" akKyMyISITOPHOH Oatapeu, 3a)KUM MaccChl -
¢ KIeMMoi "—" akkyMynsTOpHOM Oarapeu, a 3aXHM AaT4yUKa CTPOOOCKOIA MPUCOCTUHSETCS K
IIPOBOAY BBICOKOI'O HANPSKEHUS IEPBOI0 UJIMH]IPA;
3aIlyCKaeTcsl JIBUTaTeNlb M HAIPaBJIAETCS MUTAIOLIUI MMOTOK CBeTa CTpoOOCKONa B JIIOK Kaprepa
CLEIUICHHUS; €CJIM MOMEHT 3a)KUT'aHMsl YCTAaHOBJIEH MPABUIIbLHO, TO IIPU XOJIOCTOM XOJI€ JIBUraTels
II0JIO’KEHNE METKU Ha MaxOBHKE JIOJDKHO COOTBETCTBOBATh IaHHBIM pazjena .

JUis  peryiaupoBKM MOMEHTa 3aKUTaHHUS OCTAHOBUTE JBHUraTellb, OCJIa0bTe Talku
KpeIJICHUsI aTYMKa-paclpeaesuTelNs 3aKUraHus U MOBEPHUTE €ro Ha HeoOXOoAMMBIA yron. J[ns
YBEJIMUYEHUS yIiia ONEPEKEHUsl 3aKUTaHUs KOpPIyC JaT4yrKa-paclpeeNuTeNs cleAyeT OBEpHYTh
10 YaCOBOM CTpeJiKe, a JIJIsl YMEHBIIEHUS - IPOTHB YaCOBOW CTPEIKHU (€CIU CMOTPETh CO CTOPOHBI
KPBILIKY JaTYMKA-PACIPEEIUTENs 3aKUraHus). 3aTIHUTE Tailku KperIeHus U CHOBAa IPOBEPHTE
YCTaHOBKY MOMEHTA 3a)KUTAHHUS.

Jliga ynoOcTBa peryaupoBKM MOMEHTA 3a)KUTaHMs Ha (UIaHIE JaTYMKa-pacipeneuTess
3aKUTaHUs. UMEIOTCS JIeeHHs M 3Haku "+" m "-", a Ha KopIyce BCIOMOraTelIbHBIX arperaTroB -
YCTaHOBOYHBIN BbICTyN. OQHO JelieHne Ha (iaHle COOTBETCTBYET BOCBMH IpajlycaM IOBOpPOTa
KOJIEHYaTOr o Baja.

Ecnu nMeeTcst AMarHoCTUYECKUIM CTEH/T ¢ OCIIMIITIOCKOIIOM, TO C €r0 TOMOIIIBIO TOXE MOXKHO JIETKO
IIPOBEPUTH YCTAHOBKY MOMEHTAa 3a)KUTaHUS, PYKOBOJACTBYSACHh MHCTPYKLIHMEW IO JKCIUIyaTallMH
CTEeH/Ia.

4.3. IIpoBepka mpuOOPOB 3aKUTAHUS HA CTEH/IE

4.3.1. laTuuK-pacnpeneIuTeNb 3aKUTaHUS
[TpoBepka paboThl. YCTaHOBHUTE IATYMK-PACHpPEACTUTENb 3a)KUTaHUS Ha KOHTPOJBHO-HCIBITA-
TEIbHBIA CTEH]] I POBEPKU EKTPUUYECKUX TPUOOPOB U COESAUHUTE €T0 C AIEKTPOABUTATEIIEM,
MMEIOLIUM PETYINPYEMYIO YaCTOTY BpAIllCHHUS.

CoenuHuTe JaTYUK-pacpeaeuTeNb 3a)KUTaHus ¢ KaTyIIKON 3aKUTaHHsl, C KOMMYTaTOpOM

U C aKKyMYJSITOpPHOW Oarapeeil CTeH/a aHAJIOTMYHO CXEME CHCTEMbl 3a)KHTaHHs aBTOMOOWIIS.
YeThblpe KIEMMBbI KPBIIIKH COEIMHUTE C MCKPOBBIMH pa3psiAHUKAMH, 3a30p MEXAY 3JIEKTPOJaMHU
KOTOPBIX PETYJIUPYETCS.
YcTaHoBUTE 3a30p 5 MM MEXAY JIEKTPOAAMHU Pa3psIIHUKOB, BKIFOUUTE 3JICKTPOABUraTeIb CTEHIA
U BpalllaiiTe BAJUK JaTYMKA-PACIPENEIUTENS HECKOJIbKO MUHYT IPOTUB YaCOBOM CTpENKHU (eciu
CMOTPETh CO CTOPOHBI KpbImKH) ¢ vactorod 2000 muH-1. 3aTeM yBenWYbTE 3a30p MEXKIY
anekTponaMu A0 10 MM U cienuTte, HET JM BHYTPEHHUX pa3psloB B JaTUYHUKE-pACIpPEIEIUTEIE.
OHM BBIABIAIOTCA IO 3BYKY WM IO OCHa0JICHHI0O M 1epebor MCKpeHHs Ha paspsiiHUKE
UCIBITATENBHOIO CTEH/IA.



Bo Bpemst paboThI JaTYUK-pACTIPEICTUTEh 3aKUTaHNS HE JTOJDKEH TPOU3BOIUTH IIyMa MPU
0001 YacToTe BpallleHHs! BaJlMKa.

CHsTHE XapaKTEPUCTUK aBTOMATHYECKOTO ONEPEKEHUS 3aKUTaHUs. Y CTAHOBUTE NATUMK-
pacupenenuTeab 3aKUTaHus Ha CTeHI, coeAuHuTe BBIBOA "4" (puc. 4) KoMMyTaTopa ¢ KIEMMOM

"+" crenma, BeiBox "1" - ¢ kimemMmo# "mpepwiBaTens" creHnaa, a BeBoasl "3", "5" um "6" - ¢
JTATIAKOM-PACIIPSICTUTEIIEM 3)KUTaHHs. YCTAHOBHTE 3a30p 7 MM MEKIY JJICKTPOIaMH
pa3psTHUKA.
: |
N | [
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Puc. 4. Cxema a1 CHATHSI XapaKTEPUCTUK JTaTYUKA-pACIIPEICIUTENS 3aKUTaHus Ha cTeHe: 1 -
KOMMYTaTOp; 2 - 1aTYUK-pacipeiesuTeNb 3a)KUranus; A - k kiemme "+" crenna; B - k kinemme
"mpepbiBaTens" cTeHaa

BxmrounTe snexTpoaBWrarenh CTEHAA W BpalllaiTe BaJIMK JaTYUKA-PACTIPEICITUTEIS

3akuranus ¢ yactoro 500-600 mun-1. I[To rpanynpoBaHHOMY IUCKY CT€HJIa OTMETHTE 3HAYEHHE B
rpajaycax, mpu KOTOPOM HaOJIIOJAETCs OJTHO U3 YEThIPEX UCKPEHUH.
IloBbimast crynenuato udactoTy BpameHus Ha 200-300 muH-1, ompexaendiite mo AUCKY YHCIO
IpalyCoOB OIEPEKEHUs 3aKHUTaHMUsI, COOTBETCTBYIOIIEE YaCTOTE BpAIICHHUS BajluKa JaTYHKa-
pactpenenuTens 3axuraHus. [lolydeHHYI0 XapaKTepUCTHKY IIEHTPOOEKHOrO peryisTopa
OTIEPEKEHUSI 3AKUTAHHS COTTOCTABBTE C XapaKTEPUCTUKOMN Ha puc. 5.
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Puc. 5. XapaktepucTtrka 1eHTpOOEKHOTO PETyIsSITOpa JaTuuKa-pacipeesuTeNs 3aKuradus: A -
YTOJI ONIEPEKEHMSI 3a)KUTaHMs, TPAJl; N - YaCTOTA BPAIICHUS BaJIMKA JaTUNKA-PACIIPEAEITUTEIS
3a)KUTaHUs, MUH-1

Ecnm xapakTepucThka oTiM4aeTcs OT MPUBEICHHOW HAa PUC. 5, TO €€ MOXHO IIPUBECTH B
HOpMY MOJrH0aHMEM CTOEK MpPYXXHMH I'PY3HUKOB LIeHTpoOexxHoro peryistopa. o 1250 mun-1 -
noArudanTe CTOWKY TOHKOM MpYKuHBI, a cBbime 1250 mun-1 - Tonctoil. s yMeHblIeHHs yria
YBEIUYMBANUTE HATSHKEHUE IIPY)KUH, & JJI1 YBEIUYCHUS - YMEHbILIANUTE.

Jns cHATHMA XapaKTEpUCTUKH BaKyyMHOTO PETYJISITOpPAa ONEPEKECHMS 3aKUTAHUS COCIUHUTE
LITYLIEp BaKYYMHOI'O PETYJIATOPA ¢ BAKYYMHBIM HaCOCOM CTEHJIA.

BxmtounTe anekTpoJBHUraTeab CTEHJA U BpallaiTe BAIUK JATUYMKA-PaCIpPEACIIUTENS 3aKUTaHNS C
gactotoi 1000 mun-1. ITo rpagynpoBaHHOMY IMCKY OTMETHTE 3HaYEHHE B IPalycax, IpU KOTOPOM
IIPOUCXOIUT OAHO U3 YETBIPEX UCKPEHUM.

[InaBHO yBenuumBas paspexeHue, uepe3 kaxaele 26,7 rlla (20 MM pT. CcT.) OTMeuaiiTe
YUCIIO TPATyCOB ONEPEKECHHUS 3AKUTAHWS OTHOCUTEIBHO II€PBOHAYAIBHOIO  3HAYCHMS.
[TosrydyeHHY10 XapaKTEPUCTUKY CPABHUTE C XapaKTEPUCTUKON Ha puc. 6.
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Puc. 6. XapaxkTepucTuka BakyyMHOI'O PETYJIATOpa AATYUKA-PACIIPE-IEIUTENS 3aKUTaHU: A - yroJ
omepeKeHUs 3aKuranus, rpa; P - paspexenue, rlla (MM pT. cT.)

OOpatuTe BHHMaHuWE Ha YETKOCTh BO3BpaTa B MCXOJHOE IOJIOKEHUE IIOCJE CHSTHUS
BaKyyMa IIJIJACTUHBI, HA KOTOPOM 3aKperyieH O€CKOHTaKTHBIN JTaTUuK.
[TpoBepka OeckonTakTHOro Aarumka. C BBIXOJa JaTUYMKAa CHUMAETCs HANpsHKEHUE, €CIH B €ro
3a30pe HaxXOoAMTCA CTalbHOM AKpaH. Ecim skpaHa B 3a30pe HET, TO HaIPsHDKEHHE Ha BBIXOJIE
JaTyrKa OJM3KO K HYJIIO.
Ha custom ¢ ngBurartens naT4MKe-paclpeesuTeNe 3aKUTaHUsA JAaTYUK MOXKHO IMPOBEPUTH IO
cxeMe, IPUBEJIEHHOW Ha puc. 7, pH HaMpshKeHuu nutaHus 8-14 B.
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Puc. 7. Cxema 11 npoBepkH OECKOHTAKTHOTO JIaTUMKA Ha CHATOM JIaTYMKe-pacipeienuTene
3aXHUranus: | - JaT4uK-pacrpeeuTeNb 3aKUTranus; 2 - pe3uctop 2 kKOM; 3 - BOJIBTMETP C
IIpeIeIoM IIKabl He MeHee 15 B u BHyTpeHHuM conpotusieHneM He meHee 100 kOwm; 4 - Bua Ha
HITETICEIbHBINA Pa3beM JaTuHKa-pacpeesIUTENs] 3aKUTaHus

MenyenHo Bparmasi BajJuK JaTYUKA-pacCIpeieNUTeNsl 3aKUTaHus, U3MEPbTE BOJIBTMETPOM

HaNpsDKEHUE Ha BbIXoze Aaryuka. OHO JOKHO PEe3KO MEHSTHCS OT MHHHMAIBHOTO - He Oonee 0,4
B, 1o makcumanbsHOTO - HE 60Jee, ueM Ha 3 B MeHbIe HanpsKEeHUsT TUTaHUS.
Ha aBTOomMOOMIIE JaTYMK MOXHO TMPOBEPHUTH MO CXEMe, MPUBEJACHHOW Ha puc. 8. Mexay mren-
CeIbHBIM Pa3beMOM JIaTUYMKA-PACTIPEACIIUTENSI 3aXHUTaHWs W Pa3beMOM Iydyka IPOBOJOB
MOAKIIOYAETCS MEPEXOAHOM pa3beM 2 ¢ BOJIBTMETpOM. BkitounTte 3aXUraHue M, MEIJIEHHO
MMOBOPAYNBAsl CIICIIHATHHBIM KJIIFOYOM KOJIEHYATBIA BaJl, BOJIBTMETPOM IMPOBEPHTE HAMPSIKCHUE HA
BBIXOJIe AaTunka. OHO JOJDKHO OBITh B YKa3aHHBIX BBIIIE IpE/Ieiax.
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Puc. 8. Cxema 1 npoBepkH OECKOHTaKTHOTO IaTYMKa Ha aBToMoouie: 1 — 1aTymk-
pacrpenenuTeNb 3aKUraHus; 2 - IepexoqHbIH Pa3beM C BOJIBTMETPOM, UMEIOIIUM Mpeen IKaIbl
He MeHee 15 B u BuyTpennee conporupienue He Menee 100kOM; 3 — BUI Ha MITENCENbHBIN
pa3beM JaTdMKa-pacipeieInTeNs 3aKUraHus



4.3.2. Karymika 3axuranus
[IpoBepbTe CONMPOTHBIEHHE OOMOTOK U COINPOTHBICHHE H3OJSAIUH. Y MAacCIOHAMOIHEHHBIX
KaTyIIeK CONMPOTHBIICHHE TIEPBUYHON 00MOTKH TIpH 25 °C moinkHo coctasisath (0,45 £ 0,05) Om, a
BropuyHOii oOmotku (5 £ 0,5) kOM. Y cyxux Karymek ¢ 3aMKHYTBIM MAarHUTOIPOBOJOM
COTPOTHUBIIEHHE 0OMOTOK JIOJDKHO OBITH cooTBeTCTBEHHO (0,57 & 0,05) OM 1 (6,5 + 0,65) KOMm.
ConpoTuBieHne N30JSUU Ha MacCy JODKHO ObITh HE MeHee 50 MOwM.

4.3.3. KommyTtaTtop
KommyTatop npoBepsieTcsi ¢ MOMOIIBIO OcIuiorpada u reneparopa npsMOyTroiIbHBIX UMITYJIbCOB

10 cXeMe, MPUBEACHHOM Ha puc. 9. BeixoaHOE conpoTHBiIeHHE TeHepaTopa J0kHO ObITh 100-500
Om.

® ® ® ®

+ A
&b WP ]
1135456 ——[—')B
’ g1 —
| I

Puc. 9. Cxema s npoBepku koMmmyTaTopa: 1 - pa3psaHuK; 2 - KaTyllIKa 3a)KUraHus; 3 -
koMmmyTarop; 4 - pesuctop 0,01 Om £ 1 %, 220 BT; A - k reHepaTopy IpsIMOYTOJIbHBIX UMITYJICOB
B - x ocumutorpady

Ocmwnorpad KenaTenbHO NPUMEHATh JIByXKaHaJIbHBIM, 1-i kaHam - i1 MMITYJIbCOB
re’eparopa, a 2-if 111 UMITyJIbCOB KOMMYTaTopa.
Ha xnemmsr "3" u "6" xommyTaTopa MOJArOTCS MPSIMOYTOJbHBIE HMMITYJIbChI, UMUTHPYIOLIUE
UMITyJIbCHI AaTunka. Yacrora ummyiascoB ot 3,33 1o 233 ', a CKBaXHOCTh (OTHOLIEHUE NIEpUOAA
K juatenbHocTd ummnynbeca T/TU) paBra 3. MakcumanbHoe Hampsbkenue UMAX - 10 B, a
muHuMaibHoe UMIN nHe Gonmee 0,4 B (puc. 10, II). ¥V wucnpaBHoro kommyrartopa ¢opma
MMITYJIbCOB TOKA JJOJIKHA COOTBETCTBOBAThH OcLMIorpamme 1.
Jns xommytaropa 3620.3734 npu Hanpspkenun nutanusa (13,5 = 0,2) B Bennuuna Ttoka (B)
noikHa ObITh 7,5-8,5 A. Bpems HakomieHust Toka (A) HE HOpMUPYETCS.

Hns xommytatopa RT1903 mpu nHanpspkenum nutanusa (13,5 £ 0,2) B cuna Toka
coctaBisieT 7-8 A, a Bpems HakoruieHus Toka 5,5-11,5 mc ipu wacrore 25 .
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Puc. 10. ®opma umiysibcoB Ha 3kpaHe ocuuiuiorpada: I - ummynbebl kommyTtaTopa; I - uMITyIbCHI
reHepaTopa; A - BpeMs HaKOIUIeHUs ToKa; B - MakcuManbHas BeIMYMHA TOKA

st kommyTatopa PZE4022 npu nanpsokenun nutanus (14 £ 0,3) B u wactore 25 '
BEJIMYMHA CUJIBI TOKA COCTABIISIET 7-9 A, a BpeMs HAKOTUICHHS TOKa HE HOPMUPYETCS.

Ecmn  ¢dopma wummynbcoB KOMMyTaTtopa HCKaXeHa, TO MOTYT OBITh Tepedou ¢
HCKpOOGpaBOBaHI/IeM WX OHO MOXCET IMPOUCXOAWUTH C 3ala3AbIBAHUCM. I[BI/II‘aTeHL GYI[CT
NeperpeBaTbcs U He pa3BUBAaTh HOMUHAJIbLHOW MOIIIHOCTH.



4.3.4. CBeun 3axKuUraHus
CBeuM 3aKUraHusl C HarapoM WJIM 3arpsi3HEHHbIE Mepe]] UCIIBITAHUEM OYMCTHTE Ha CIIELUalIbHOM
YCTaHOBKE CTPYEH IIeCKa U IPOLYMTE CKATBIM BO3LyXOoM. Eciu Harap cBeTJIO-KOPUYHEBOI'O 1[BETA,
TO €0 MOYKHO HE YAAJsATh, TaK KaK OH IOSIBJIAETCS HA WCIPABHOM JBUTaTelleé M HE HapyllaeT
pabOThI CUCTEMBI 3aKUTaHHUSL.

ITocne o4nMCTKH OCMOTPUTE CBEUU M OTPErysupyiTe 3a30p Mexay siekrpogamu. Eciu Ha
U30JIATOPE CBEYH UMEIOTCS CKOJIBI, TPEIIMHBI WIIM MTOBPEXK/IeHA MPUBapKa OOKOBOTO 3JIEKTPOAA, TO
CBEUy 3aMEHUTE.
3azop (0,7-0,8 MM) MeXIy 3JIEKTpPOAAMM CBEYM IPOBEPSANUTE KPYIJIBIM IIPOBOJOYHBIM IIYIIOM.
[TpoBepsATh 3a30p MJIOCKUM ULIYNIOM HENb3s,, TaK Kak IpPHU 3TOM HE YUYMTHIBAETCS BbIEMKAa Ha
OOKOBOM 3JIEKTPOE, KOTOpasi oOpa3yercs mpu paboTe cBe4H. 3a30p perylupyuTe MoAruOaHueM
TOJIKO OOKOBOTO 3JIEKTPOJIa CBEYH.

HcnpiTanue Ha TepMETUUHOCTh. BBEpHUTE CBEUY B COOTBETCTBYIOLIEE I'HE3A0 HA CTEHJIE U
3aTAHUTE TUHAMOMeTpuueckuM kirodoM MomeHToM 30,67-39 H-m (3,13-4 krc-m). Co3paiite B
kamepe crenaa nasienue 2 MIla (20 krc/cm2).

HaxkanaiiTe U3 MacieHKH Ha CBE4y HECKOJIBKO Kallelb Macja WM KePOCHHA; €CIM ITepPMETHYHOCTD
HapylleHa, TO OyJIyT BBIXOJUTh IIY3bIPbKH BO3AyXa, OOBIYHO MEXIy M30JATOPOM H
METAJUINYECKUM KOPITyCOM CBEYH.

DneKTpuYecKoe UCIbITaHuEe. BBepHUTE cBEUy B THE3/I0 Ha CTEHJE M 3aTSHUTE YKa3aHHBIM BBIILIE
MOMeHTOM. OTperyaupyire 3a30p MeXy 31€KTpOJIaMH pa3psIHUKa Ha 12 MM, YTO COOTBETCTBYET
HanpsbkeHuto 18 kB, a 3arem Hacocom co3maiite nasienue 0,6 Mlla (6 krc/cm2).

VYcTaHOBUTE HAKOHEYHHUK IPOBOJA BBICOKOI'O HANPSKEHMsI HAa CBe4y M IOJaiiTe Ha Hee
MMITYJIbChI BBICOKOTO HAIIPSIKEHMUS.

Ecnu B okynsipe cTeH1a HabtoJaeTcsl OJTHOLICHHAs! MCKpPa, TO CBeYa CYMTACTCS OTIIUYHOM.

Ecnu uckpeHrne MpOUCXOTUT MEXIY AIEKTPOJAMU pas3psAHHMKA, TO CIEAyeT MOHU3HUTH
JlaBJIeHUe B MpUOOpEe U MPOBEPUTH NMPHU KAKOM JIaBJICHHUU HACTYIMAET MCKPOOOpa3oBaHUE MEXKITY
anekTponaMu ceeud. Eciin oHo HaunHaercs npu Aasinenuu Huxke 0,3 MlIla (3 krc/cm2), To cBeya -
nedexTHasl.

JlomyckaeTcsi HECKOJIbKO HMCKPEHUN Ha pPa3psIHUKE; €CIU HCKpoOoOpa3oBaHHE OTCYTCTBYET Ha
CBEYE M Ha Pa3psiAHUKE, TO HAJO I0JaraTh, 4YTO HA U30JATOPE CBEYM UMEIOTCS TPEIIMHBI U UYTO
paspsia NPOUCXOIUT BHYTPH, MEXKIY Maccoi U anekTpogamMu. Takasi cBeua BEIOPaKOBBIBAETCS.

5. ConepxaHue oTyerTa:

KpaTKOE ONMCaHUE CUCTEMbI 3aKUTAHUS;
METO/IMKA U Pe3yJbTaThl MPOBEPKU NPUOOPOB 3a)KUT'aHUs Ha CTEHJIE.

2.3.1 JIaGopaTopHbie padoTsl (6 cemecTp)

JIABOPATOPHASA PABOTA Ne 1

Ha3nauyeHnue H yCTPOICTBO CpPeICTB TEXHUYECKOTO JUATHOCTHPOBAHUS

Lesn padoThl: N3y4YNTh Ha3HAYEHUE U YCTPOUCTBO COBPEMEHHBIX CPEICTB TEXHHUYECKOTO
muarHoctupoBanus (CTJl), mpuMeHsieMbIX NP 00IIeM U JIOKaJTbHOM JHATHOCTHPOBAHUH, a TAKKE
OCHOBHBIC JIMarHOCTUYECKHE IapaMeTpbl, HCIOJb3yeMble JUIS ONpPEIENCHUs TEXHUYECKOTO
COCTOSIHMSI ~ aBTOTPAHCIIOPTHBIX CpEJACTB; MpPHUBHBATh OOy4YaeMbIM yMEHHS padoTaTh C
71a00paTOpPHBIM 00OPYJOBaHUEM, KOHTPOJIbHO-U3MEPHUTEIbHBIME MPUOOPAMU U BBIYHUCIUTEIBHOM
TEXHUKOMU.

OO1u11e cBeieHus MO COAECPIKaHUIO PAOOTHI

JlaGopaTopHasi paboTa BBIMOJIHSAETCS B CICIHAIM3UPOBAHHON JIaOOpATOPUH JHUATHOCTUPOBAHUS U
TO ATC.

CryzaeHTbl U3y4yaroT KOHCTPYKIIMIO, IPUHIUI JEHCTBUS U MeTOauKy ucnosb3oBanus CT/l B xoxne
IIPOBEICHUS SKCIIEPUMEHTOB.
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W3y4aroT Ha3HaueHuUe, yCTPONCTBO U NOpsAoK padoTsl cneayromux CT/I:
- MOTOP TecTepa MT-5 U T[OJbEMHHUKA YETBIPEXCTOCYHOTO
anekTporuapasinueckoro TS4D;

- nuar”Hoctudeckoro kommiekca AM-1, razoananuzatopa Mudpakap U KoOMIUIeKTa
akKymyJaTopiuka 3-412 M;

- npubopa s nposepku pap K-303, mpubop ans mpoepku u ouuctku cBeuerd K-203,
nHeBmorectepa K-272, kommnpeccomerpa K-179.
VYSCHSIOT paBuiia TEXHUKH Oe3omacHocTy mpu padote co CT/I.

B xonme paboTsl o0y4aeMble OCYIIECTBISIOT aHAJIW3 IIOJYYEHHBIX pPE3yJlbTaToB,
0(OPMIISIIOT pe3ybTaThl 1a00OPATOPHOIM pabOTHI U MPEICTABISIIOT

K 3alllUTe MPEo1aBaTeio.

2. Kpartkoe coxeprkanue pabOThI, BBHIIOTHSAEMOW CTyJIGHTaMU Ha 3aHATHH B xone nmabopaTopHoii
paboThl 0TpabaThIBalOTCA J1BA YUEOHBIX BOIIPOCA.

1.  O6opynoBanue u MprUOOPHI 7S OOIIETO TUATHOCTUPOBAHUSI aBTOMOOHIICH.

2. [TpuGopsl IS JOKAIBHOTO AMATHOCTHPOBaHUs aBTomoOmiei. CrtyneHtam OBITH B
TFOTOBHOCTH K KOHTPOJIIO MOATOTOBIEHHOCTH UX K
pabore.

Onpoc 1nenecooOpa3HO NPOBOAUTH MHMCbMEHHO, BbIIABas KaxaoMy o0ydaemMomy
MHAMBUYaJIbHOE 3aaHHE.
ITepBblii  yueOHbIi Bompoc «OOopynoBaHMe U NpPUOOpPHI Ui OOLIEro JMAarHOCTHPOBAHUS
aBTOMOOWIIEH» OTpabdaThiBaeTCs Ha OJHOM ydyeOHOM Mecrte — yueOHoe Mecto 1. CTyaeHTbI
U3y4YaloT HAa3HAYEHHE M YCTPONCTBO COBPEMEHHBIX CPEICTB TEXHHUYECKOTO IMArHOCTUPOBAHMS
(CTH), npuMeHsieMbIX IIpHU OOIIEM TUArHOCTUPOBAHUH, a TAK)KE UX OCHOBHBIE JUArHOCTUYECKHE
napameTphl.

B xome paboThl CTynEHTHl MAENalOT KpaTKue 3aluch H3y4aeMoro oO0OpyJOBaHMS U
OTpakaloT B pabOYMX TETpaAsX HazHaueHHe, oOIiee yCTPOHCTBO U U3MeEpseMble TUarHOCTUYECKHE
apaMeTpsbl.

Bropoii yueOHbIi Bompoc oTpabaTeiBaeTcs Ha JABYX Y4eOHBIX MecTax, a yuyeOHas rpymmna
JIEJIATCS Ha JIBE€ MOATPYIIIBL.
[lepBas moarpymnmna padoTaer Ha yueOHOM MecTe 2, a BTopas MOArpyImna Ha TPETbeM MECTe.

Ha yuebHom wmecte Ne2oOydaemble H3y4alOT KOMIUIEKT akKymysstopumka 3-412M,
npuOop Ui MPOBEPKU U OYUCTKH cBeuel J-203, mueBmoTectep K-272.

Ha yuyeOnoMm mecte Ne3 cTyaeHTBHl WM3ydalOT Ha3Hau€HUE M YCTPOIcTBO mpubopa uis
nposepku ¢ap K-303 u razoananuzatopa mozaenu Uudpaxap.

3. Meronuyeckue yka3aHus CTYACHTaM I10 MOATOTOBKE K paboTe

[ToaroroBka x mabopaTopHO# paboTe MOKHA HAYWHATHCA 3a 2-3 THS 10 €€ TPOBEIICHUS.
[ToaroroBka mpoBOAUTCS B Ja0OpaTOpUM, TA€ MPOBOJUTCS KOHCYNbTAIMs MO MOJATOTOBKE K
TYJI€HTBI U3y4aroT



JUArHOCTHYECKOe 00O0pyJI0oBaHHE, TEXHUYECKUE YCIOBUS NPU HUX HUCHOIb30BAHUU, MEpPHI
0€30MacCHOCTH.
5. OTtueTrHbIC MaTepuabl [0  3aHATHUIO, HOPSTIOK U CPOKHM  HX
MPEICTaBICHHUS
Pe3ynbTathl, nonydeHHble Ha pabOYNX MECTax, 3aHOCATCS B TPOTOKOJIBI
(npunoxxenwue 1).
[Tocne odopmieHuss TPOTOKOJIOB U YTOYHEHHUS TEOPETHUUECKHUX IOJOKEHHUM, OOBSICHSIOMINUX
3HAUEHUS JUATHOCTUYECKUX IMapaMeTpoB, paboTa MpeACcTaBIIsIeTCs K 3alUTe.
OobopynoBanue u mpuOOPHI 1Jist AUarHoctupopanust AT

O06opyoBaHue U TPUOOPHI ISl OOIIET0 JUATHOCTHPOBAHUS

l13mepsieMble
HaumenoBanue Haznauenue TMarHOCTHYECKHE
apameTpbl
1 D 3
1. JlnarHOCTHYECKUN KOMILJIEKC
AM-1

2. Morop tecrep MT-5




1
3.UeThIpeXCTOCUHbIM
PIIEKTPOTUAPABIMYECKUI
noabeMHUK TS4D

[Ipubops! A5 JTOKATBHOTO TUArHOCTUPOBAHUS

l13mepsieMble

HanmeHnoBanue Hasnauenue TMarHOCTHYECKHE
apaMeTphbl

1. Kommnexr
AKKyMyJiaTopiinka 9-412M

2.ITpubop 1y1st mpOBEPKH U
ourcTku cBeuerd K-203
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3.ITneBmortectep K-272

4.I"a30ananuzarop
WNudpaxap

PaboT BBITOTHUI CTYACHT

y4. TPYIIIBI.

OLIEHKOM

[IpenonaBarens

[IpaBuia TeXHHMKH 0€30IACHOCT
NUATHOCTUPOBAHHUSA
K wusyuenuto CT/] nonyckaroT
M MTHCTPYKTa)ka Ha paboyem MecTe.
[ Ipu uzyuenuu CT/I:

U npu padore ¢ npudopamm 00}

CA CTYACHTEI IOCJIC ITPOXOKACHUS B

. PaGoty npunsa d

ero M JIOKaJbHOIO

BOIHOI'O MHCTPYKTAX4

HAaYWHATb H3YYaTb YCTpOﬁCTBO O60py2[OBaHI/ISI 151 HpI/I60p0B ClIeayerT B COOTBCTCTBHU C

HHCTPYKIUAMM I10 UX OKCILTyaTaln

u;

BKJII0YaTh 000pY/I0BaHUE U MMPOU3BOANUTE 3aMEPbI B X0/I€ U3YUEHHUs yCTPOICTBa 000pyI0BaHUS
3anpemaercs. [Ipy BOZBHHKHOBEHHMH HEIUTATHBIX CUTyalluii HEOOXOJAMMO cpa3y COOOIIUTH 00
ATOM IPENnoAaBaTeNto (3aBeaytomeMy JadopaTopuei);
[P BOBHUKHOBEHUH YIPO3bI IT0XKapa BBIKIIOUYUTH DJIEKTPOIUTAHUE U IIPUHATH CPOYHBIE MEPBI

1O €Iro JUKBUJAIIUH,

HE OCTaBJISITH 0€3 HAJ30pa BKIIOUEHHBIE IPHOOPHL;
IpUeM UM BO BpeMs JabopatopHoit padoTsl 3AIIPEIIAETCS.

Ilocne pabomeoi:
MPUBECTH U3ydaeMoe 000pyI0BaHU

€ B UCXOAHOC COCTOSAHUC,

WHCTPYKITUH TI0 3KCIUTyaTallu MPUOOPOB CAATH MpeIogaBaTeio (HAYaIbHUKY JIA0OPATOPHH ).
JIABOPATOPHAS PABOTA Ne2 HazHaueHHe U YCTPOICTBO
NM0IbEMHO — 0CMOTPOBOI0 000Py/10BAHUS
Henu padoThl: H3y4nTh HA3HAYECHUE U YCTPOUCTBO CPEICTB MOIBEMHO — OCMOTPOBOTO

000pyZI0BaHUs, OCHOBHBbIE TEXHUYECKHE XapaKTEPUCTHKHU, HUCIIOJIb3yeMble MpPHU

TO u TP aBTOMOOUIEN;



NpUBHUBATh 00y4aeMbIM YMEHHS pPabOTaTh C MOIBEMHO — OCMOTPOBBIM
000py10BaHUEM, ITPABUJIA [10JIb30BAHUS U OE30I1aCHOCTD B XO/1€ UCIIOIb30BaHUS.
OO011me cBeACHUS TI0 COJCPKAHUIO PAOOTHI

JlaGopatopHas pabota BBINOJIHACTCS B CIeLUaIU3UPOBAHHON
nabopatopuu nquarnoctupoBanus u TO ATC .
CryneHTbl HM3y4aloT Ha3HAYeHHE, KOHCTPYKIMIO, MPUHIMII JAEHCTBUS U
TEXHOJIOTHI0 UCIOIb30BAaHUS IIOJbEMHO — OCMOTPOBOIO 000pPYA0BaHUS.
VscHsaoT IpaBUIa  TEXHUKHM  0O€30MacCHOCTH npu pabore € JJaHHBIM
000pyI0BaHHUEM.

B koHue paboThl NPOBOJAT aHAIM3 IOJYYEHHBIX DPE3yJIbTaToB, O(QOPMISIOT HUX U
IPEJICTABIISIIOT €€ K 3alllUTe.
2. Kparkoe cozaepxaHue paboThl, BBIIOJIHIAEMOH cTyleHTaMM Ha 3aHiATHH B Xxoze
1ab0paToOpHOI pabOTHI OTPAOATHIBAIOTCS 1B yUSOHBIX BOIIPOCA.

1. TlombeMHO — OCMOTPOBOE 0OOPYIOBAaHHUE U €0 TEXHUUECKUE XapAKTEPUCTUKU.

[Tpumenenne nogpeMuukoB rpu TO u P aBTomoOuei.

CrynenTam ObITh B TOTOBHOCTH K KOHTPOJIIO MIOATOTOBJIEHHOCTH K padoTe.
Omnpoc 1es1ecoo0pasHo IIPOBOAUTH HUCbMEHHO, BbIIaBass  KaXJIOMY
o0yyaeMOMY UH/MBUYAJIbHOE 33aJaHUE.
[lepBoiii yueOnsiii Bompoc «[lombeMHO — OCMOTpOBOE OOOpYIOBaHHWE M €0 TEXHUYECKHE
XapaKTepUCTUKN» OTpabaThIBaeTCs Ha OJHOM ydyeOHOM MmecTe — yueOHoe MecTo 1. CTyaeHThI
U3y4aloT Ha3HA4Y€HUE, YyCTPOUCTBO, TEXHUUECKUE XAaPAaKTEPUCTUKU MOJBEMHO — OCMOTPOBOTO
ob0opynoBanus (Ha npumepe noabemMuuka TS4D-3.5 cm. npunoxenue 1u 3).

B xome paboThl CTYAEHTHI JAENAIOT KpAaTKHUE 3allMCH HM3Yy4aeMOro MOJbEMHHUKA WU
OTpakaroT B pabouux TeTpaasx Ha3HaYeHHE, 00IIee yCTPOUCTBO

OCHOBHBIE TEXHHUUECKHUE XapaKTEPUCTUKH.

Bropoii yueOHbIII Bompoc oTpabaTbiBaeTcs Ha BTOPOM Y4eOHOM MecTe€ B COCTaBe y4eOHOMH
TpYTIIIEL.

Ha nanHom ydye6HOM MecTe oOydaeMmble M3Y4arOT TEXHOJOTHIO U MOCIE0BATEIbHOCTD
Ucnob30BaHus noabeMuuka npu TO u P aBromoOuseit (cMm. npuioxeHue 2).
3. Meronuueckue yKka3aHus KypcaHTaM IO IOJATrOTOBKE K paboTe
[TonroroBka k J1abopaTopHOW paboTe NOJKHA HauyMHAThCS 3a 2-3 JHSA 0 €€ IMPOBENEHUS.
[ToaroroBka mpoBOIUTCS B J1a0OpaTOpUH, TJe MPOBOIUTCS KOHCYJbTALUS MO MOATOTOBKE K
3aHATUSIM. CTyZIEHThl HU3y4aloT HOJBEMHO — OCMOTPOBOE OOOpYAOBaHHE, TEXHUYECKHE
YCIIOBHS IIPU UX UCTIOJIB30BAaHUH, MEPbI 0€30IMaCHOCTH.
4. OryeTHble MaTepHalibl MO 3aHATHIO, MOPSIOK M CPOKU UX MpeACTaBlieHUs Pe3ynbraThl,
MOJIyYeHHbIE Ha pa0OYMX MECTax, 3aHOCATCS B MPOTOKOJIbL. [lociie opopmiieHst MPOTOKOIOB U
YTOYHEHHUS]  TEOPETHUECKUX  MOJIOKEHUH, OOBSACHAIOMIMUX  MOPAJOK  HCIOJB30BaHUS
MOIbEMHHUKA, pabota IIPEJICTaBIISIETCS K 3alluTe.



YeT1pipexcTOCYHBIH 3JIEKTPOrupaBindeckuii noxbemunk TS4D-3.5
Taomuua 1-Texauueckue TaHHbBIE

[BricoTa mogbema, MM 1962
[TuprHa Tpana, MM 508
PaccrosHre MEeXy TpanamMu, MM 1000
MuHnMabHas BEICOTA, MM 127
Momrocth(380B/50I'1/3), kBT D2
/[muHa mobeMHUKA C TparamMmu, MM 5337
/lnHa moibeMHUKa 0€3 TparoB, MM 1300
[[lupuHa moabEMHUKA, MM 3276
BricoTa 1mogbeMHHUKA, MM 0220
Tpasepca, T D

[ py30110AbEMHOCTD, T 3,5
Bpems nonbsema, cexk 50
Bec HeTTO, KT 1200
Bec OpyTTo, KT 1400
Ko114ecTBO yIakOBOYHBIX MECT D

KommiekT mocTaBku

[MuapaBnuyeckas TpaBepca rpy30noabeMHOCThIO 2 TOHHBI. Perynupyembie

Mo JJIMHE Jambl, KJalaH MpeAoTBPAIAloNUil Teperpy3Ky, ONOKUPYIOUIUN KiamaH IpH
00pbIBE THIPOTIPUBO/IA.

VYmakoBka 4700x550x750 mm, 1080x630x730 mMM.

I'mapocranuus

OmnucaHue

Onexmpoeuopasnudeckuti 4-x cmoeunvlil n0OveMHUK - TIpeAHA3HAuYeH IS BEACHUS CXOl-
pa3BaibHBIX paboT. OOOpyIOBaH HE3aBUCUMOW MMHEBMOTHAPABINYECKONH TpaBepcoit
IrPY30MOABEMHOCTBIO 2 TOHHBI.

3aHue CIOBWDKHBIC TUIACTHHBI M MECTa JJIsl YCTAaHOBKHM IOBOPOTHBIX KPYTOB B KOMIUIEKTE.
O¢ddexkTrBHAT MHOrOypoBHEBass cHcTeMa O€30MacHOCTH, YJEpXKUBAroOIas IUIaThOPMBI
MObEMHHKA B CTydae 0OpbIBa OJTHOTO UM 000UX TPOCOB.

3aBucuMas CcHCTeMa 3aMKOB O€30MacHOCTH - OJHA pYKOsTKa Ha BCE CTOMK

TexHoJ10rMsl BHINOJHEHHS PA0OT € MCMOJIb30BAHHEM NMOIbEMHUKOB.
BriBemmBaeMblii Ha TOALEMHUKE aBTOMOOUIE TOJKEH OBITh:
473 o
KOMIHIEKTEH W MMEeTh HajjIe)aliiil BHEITHUI BUL; r

'y !
L




- 00opyznoBaH pabOTOCIIOCOOHON TOPMO3HOW CHCTEMOH W HMMETh JaBJICHHE BO3IyXa B
IIMHAX B COOTBETCTBUH C TPEOOBAHUSIMH 3aBOAA-U3TOTOBHUTEIIS;

- JIBUTATeJb JIETKO ITyCKAaThCSl U YCTOHYMBO (DYHKIIMOHMPOBATH HA BCEX PEXKHMMaX pabOTEHI;

- IOCie TIOCTAaHOBKM Ha Tpammbl 1miaaTGopMbl aBTOMOOHIL (UKCHPYETCS C MOMOIIBIO
PYYHOTO TOPMO3a U BICUCHHOM Nepeaue KOpoOKHu mepeaay.

Bpe3nq Ha TNOIBEMHUK OCYIIECTBISIETCS TOJBKO IO KOMaHZAE TpEnofaBaTeNs WIN
nabopaHTa.

[Mompem mIaTGOPMBI MPOUCXOAUT TMOJ PYKOBOJACTBOM IIpENOJaBaTessi Ha BBICOTY
yA0OHYIO JIs1 paOOTHI IO/ MAIIMHOM.
Ha3HauyeHHe U YCTPOIICTBO NOIbEMHO — 0CMOTPOBOI0 000PY/10BAHHUS

[Texauueckas

Moenb Haznauenne XAPaKTCPHUCTUKA

[TocnenoBaTenbHOCTh BBIMOIHEHHS TEXHOJOTUYECKUX ONepaluil (aIropuT™)
PaboT BBINONHUI CTYJEHT yd. TPYIIIBL. Paboty npunsn c
OLICHKOM [Ipenonasareins




iamilve

JlaGoparopHasi padora Ne3 /{luarHoctupoBanue 0€H3MHOBBIX ABHIraTes el
Heaun padoThl: U3YYHTHh JUATHOCTUYECKHE TMAapaMETPhl ONPEACICHUs TEXHHYECKOTO
COCTOSTHUSI OCH3MHOBBIX JIBUTATENICH, METOIbI U CPE/ICTBA AUATHOCTUPOBAHMUS;
dbopMUPOBaTh Yy 00y4aeMbIX KOMIIETCHIIUU MTPOBEICHUS YKCIIEPUMEHTAIBLHBIX UCCIICIOBAaHUHN U
aHaJIM3a MOJYyYeHHBIX PE3yJIbTaTOB;
NPUBUBATh 00y4acMbIM YMEHHUs Pab0TaTh C JAOOPATOPHBIM O0OPYIOBAaHUEM, KOHTPOIHHO-
U3MEPUTENIbHBIMU IPUOOPAMHU U BBIUUCIUTEIbHON TEXHUKOM.

OBILIME CBEJEHU S ITO COAEPXKAHUIO PABOThI
JlaboparopHas pabota BBIMOJIHSETCS B CHeIHaIU3UpOBAaHHON naboparopuu
nuarHoctupoBanust u TO ATCy.
CryneHtsl U3YyYaroT JTMarHOCTHYECKUE napaMmeTpbl n TV npu
JMATHOCTHPOBAHUHM OCH3MHOBBIX JBUTATEJICH, BHJBI TEXHUYECKOrO TUArHocTUpoBaHus BAT
(ob1ee u noKanbHOE, GYHKIIMOHATBFHOE U TECTOBOE).
W3y4aroT Ha3HAYCHHE, YCTPOUCTBO U MOPSJIOK PabOThI CPEACTB JUATHOCTHPOBAHUS — MOTOP
tecrepa MT-5, razoananusaropa Mudpakap, komnpeccomerpa K-179.

VACHSIOT TIpaBWJIa TEXHUKH OE30MACHOCTH IMPHU MPOBEACHUH 3aMEPOB U OTPAOOTKH
y4eOHBIX BOMPOCOB J1a00paTOpHOIl paboThI (puiiokeHue 4).
[TpoBoAsIT NMAarHOCTUPOBAHWE CHUCTEM HM MEXaHU3MOB JBUTATENs C HCIOJIb30BAaHUEM
JTUArHOCTHYECKOro 000pyA0BaHUS.
B xoHme paboThl OCYIISCTBISIIOT aHAJINW3 PE3yJIbTaTOB JUATHOCTHPOBAHUS, O(OPMIISIOT
pe3yNbTaThl 1a00pPaTOPHOI pabOThI U MPEACTABISAIOT €€ K 3aIIUTe MPUIIOKEHHUE 3.
1.1. Kparkoe coneprkanue padOoThI, BEITIOTHSAEMOM KYpCAaHTAMH Ha 3aHATHU

X0/1e 1abopaTopHOii paboThl OTPabATHIBAIOTCS TPU YUEOHBIX BOMPOCA.

JlmarHocTHpOBaHKUE CUCTEM M MEXaHU3MOB JIBUTATEIIS.



AHanu3 pe3yiabTaToB AUArHOCTUPOBAHHUS.
Kypcantam OBITH B TOTOBHOCTH K KOHTPOIIO TMOATOTOBIEHHOCTH K pabore. Ompoc
1eJ1eCO000Pa3HO MPOBOJUTH MHUCHMEHHO, BbIAABas KAXKIOMY
0o0ydyaeMOMy MHIAUBUAYAIbHOE 3aJJaHHE.
[lepBbiii  yueOHBIH Bompoc «JlMarHOCTUpPOBaHHME CHUCTEM W MEXaHU3MOB JBUTATENs»
oTpabaThIBaeTCs Ha JIByX y4eOHBIX MECTaxX, a yueOHas Ipyma JAeIUTCA Ha TPU HOATPYIIIHL.
YueOnoe mecto 1 «/lnarHoctupoBaHue OGEH3MHOBOIO ABUTATENsl C MCIOJIB30BAHHEM MOTOP
tectepa MT-5» (puc.1).

&9 MOTOPTECTEP

Pucynox 1.

OOyuaemble OLIEHHMBAIOT COCTOSIHUE TMEPBUYHOW M BTOPUYHOM LieTIel CUCTEMBl 3a)KUTaHUs
(mpuiiokenue 1) U MPou3BOAAT MPOBEPKY YPPEKTUBHOCTH PaOOThI LIMIUHIPOB.

VYuaebHoe MecTo 2 «JlMarHOCTHpOBaHWE HWIMHAPOIIOPUTHEBOW TPYIIIBI JBUTATEIISD).
OOydaemble H3MEPSIOT KOMIIPECCHIO B LWJIMHApPAX JBUTATeNsl M TPOU3BOIAT IPOBEPKY
TEPMETHYHOCTH HAIIOPITHEBOTO MPOCTPAHCTBA (MIPUIIOKEHHUE 2).

K€ BTOPOI0 BOIpOCAa CTYJACHTHI aHAINW3UPYIOT MOJIyYE€HHBIE PE3yJbTaThbl, AETIAIOT BBIBOJBI U
0(QOpMIISIFOT MPOTOKOJIBI HcnibITaHuH. [IpencTaBisior paboTy K 3aimuTe.

1.2. Meronuyeckue ykazaHus CTyAEHTaM 110 MOATOTOBKE K padbore
[Tonroroska k mabopaTopHoii paboTe J0KHA HAYMHATHCS 3a 2-3 THSA /10 ee

nposeneHus. [loaroroBka mpoBoAMTCS B CIENMAIN3UPOBAHHOMN naboparopuu
Kaeapsl, TJe MPOBOAUTCS KOHCYJIbTALIMS IO OATOTOBKE K 3aHATHAM. KypcaHThl
U3y4aroT JTMarHOCTHYECKOe o0opyoBaHue, TEXHUYECKHE yCIIOBUS pu

IPOBEICHUH IKCIIEPUMEHTOB, MEPBl O€30MaCHOCTH.
1.4. OTueTHBIE MaTEpHAIIBI IO 3aHATHIO, IOPSAAOK U CPOKH MX IIPEICTABICHUS

Pe3ynbTaThl NOTYYEHHBIX 3KCIIEPUMEHTAIBHBIX IAHHBIX Ha pa0OYMX MECTax 3aHOCATCS
B IIPOTOKOJIBI (ITpUiIoKeHUuE 4).

B mpenenax BpemeHH, OTBOAMMOTO Ha 2-i Bompoc, oOydaemble AaHaJIU3UPYIOT
MOJTy4YEHHBIE Pe3yNbTaThl MO KaXKJIOMy pabodeMy MeCTy M B LIeJIOM 3a BCio padboty. Ocoboe
BHUMaHHE cieayeT oOpaTUTh Ha JAMAarHOCTHYECKHE IMapaMmeTpbl MpHU JUarHOCTUPOBAHHU
MEXaHHU3MOB U CUCTEM OE€H3MHOBOTO JIBUTaTEIs.

[Tocne odopmileHUsT MPOTOKOJIOB W YTOUHEHHS] TEOPETUYECKHX MOJOKECHUH, OOBICHSIIOMINX
CMBICI M3MEHEHHUS JHAarHOCTUYECKUX IapaMeTpoB B 3aBUCUMOCTH OT TEXHHYECKOTO
COCTOSIHUS ABUTATENs], paboTa nmpecTaBisiecs K 3aluTe.

Ha3HaueHue, yCTPOIiCTBO U MOATOTOBKA K padoremoroprecrepa MT-5

Motoprecrep yHuBepcanbHbli MT-5 mnpenHasHaueH Ui IPOBEPKU TEXHUYECKOTO
COCTOSIHUSI 2-X M 4-X TaKTHBIX KapOIOpaTOpHBIX JBHUTaTelieldl aBTOMOOWIEH C YHCIOM
IMHIPOB 2, 3, 4, 5, 6 U 8§ C KOHTaKTHOW, KOHTAKTHO-TPAH3UCTOPHOH, OECKOHTAKTHOU U
SKPAaHUPOBAHHOW CHUCTEMAMH 3aXUTaHUA, a TAKXKE U1 MPOBEPKU TOIUIMBHOW amIaparypsl
JU3ETIbHBIX IBUraTeNIel C IMaMeTpaMy TOILIMBOIIPOBOIOB BEICOKOIO AABJICHUS 6 U 7 MM.



Momopmecmep no3zeonsem npou3BO0UmMb YenyOiNeHHYI0 OUACHOCMUKY CUCHEM
3axcuzanusa (KIaCCUYECKUX, SJIEKTPOHHBIX, MHUKPOIPOLECCOPHBIX) C MEXaHHYECKUM JINOO
CTaTUYECKUM PACIIPECIICHUEM SHEPTHH, MICKTPOHHBIX CUCTEM YIPABJICHHUS JBUTATEIEM Kak
OTEUECTBEHHOI'0, TAK U UMIIOPTHOTO MPOou3BoicTBa. MoTop-TecTep sBIseTCs yHUBEPCAThHBIM
CPEACTBOM, TO3BOJISIFOIIMM IPOBOANUTH TUATHOCTHKY OOJBIIMHCTBA CYIICCTBYIOIIMX THIIOB
aBTOMOOWIEH ¢ OEH3MHOBBIMY (M YacTU4YHO au3enpHbIMU) JIBC.

[Ipu 1MarHOCTUPOBAHUU CHCTEMBI 3a)KUTaHHS TPOU3BOIUTCS:
- OIIpeJesIEHNE COCTOSIHUA CBEUEH M CBEUHBIX IIPOBOJIOB (Haraphl, OOpbIBbL, IPOOOH);
- OmpeeNieHHe PpPEKUMOB PadOTBI M HEHMCIPABHOCTEW KATYIIKH  3a)KUTaHHA
(MEXBHUTKOBBIE 3aMbIKaHMsl, IPABUIBHOCTb OJKIFOUYEHUS, IPOOON);
JMarHOCTUKA KOMMYTaTopa U AaT4rKa X0Juia;
- IPOCMOTP  XApPaKTEPUCTUKH pabOThl  LIEHTPOOEKHOro peryisropa (rpadux
3aBucumoctd YO3 ot 000poTOB);
- ompenenenue YO3 (6e3 crpobockona WM ¢ HUM), NMPOBEPKY YAaCTOThI BpalllCHHS
KOJIEHYaTOro BaJja;
IPOBEPKY yIJla ONEepEeKEeHUs Hayala Moauy TOIIUBA,;
Ha0JII0/IeHNE OCHUIIOrpaMM (pOpPMBI JaBJI€HUS B TOIIMBOIIPOBO/IE.
[Ipyu AMarHOCTHPOBAHUU JU3EIEH MHUKPOTYMOJIEp, pAacHOJOKEHHbI Ha 3aHeld NaHeIu
npubopa, He0OXO0IMMO YCTAaHOBUTH B BEPXHEE TOJI0KEHHUE.
2.3.2. O6uuit Bua MOTOpTECTEpa MPEACTABIEH Ha puC. 2.
MortopTecTep BBHIIOJIHEH B BH/IEC HACTOJIHHONW KOHCTPYKIMH M COCTOMT M3 JHA, K KOTOPOMY
KpENnUTCs MepeiHss NaHelb U 0JI0K ocuuiuiorpada, a Bce BMECTE 3aKpPBITO KOXKYXOM.
Ha mHe MoTOopTecTepa yCTaHOBIIEH CHIIOBOHM TpaHchopMaTop, TpY TNEeYaTHBIE IIaThl U
KPOHIITEHH C COEMHUTENISIMHU, 00€CIIEUNBAIOIIMMHU OJKITIOUEHHE COCTAaBHBIX €r0 4acTeil.

Croepeau K JHY K W ) G e l'/m iy, n1aThl C
NEepeKIIoYaTeNsIMi, 00€ BIOOp PEKMMOB pabOTHI MOTOPTECTEpAa M IUKaja
ocumtorpada. Ha crenkax Onmoka ocmmiorpada yCTaHOBIEHBI JBE TEUYaTHBIC IJIAThl U
paauaTop JJis OXJIaXKI€HUSI MOIIHBIX TPAH3UCTOPOB.

Koxyx 3amuiaer BCl0 KOHCTPYKIIMIO, KPETIUTCSA K JIHY W MEpEeJAHeN MaHeTd BHUHTAMU U
cHaOXeH pydKamH ISl IepeHoca MOTOpTecTepa.

B coctaB moTopTecTepa BXOIAT OCBETHTENb, XKTYT C JATYUKAMH, JATYUK TOKA, NATUHK
JaBJIeHUs ¢ KabeneM JaTurKa U APyTrHe XryThl (puc. 3).
Bce naTunky BBIMOTHEHBI B BUAE 32)KMMOB, YTO MO3BOJISIET MPOU3BOAUTH UX MOJKIIOUYEHUE K
JBUTATEN0 0€3 paccOeMHEHHUs SJIEKTPUUYECKHX IMPOBOJOB W TOIUIMBOINPOBOJA TU3EIHHOTO
JBUTATETIS.
2.3.3. I[logroroBka k padore
MortopTecTep IODKEH 3KCIUTyaTUPOBATbCS B 3aKPBITHIX OTAIUIMBAEMBIX IOMEUICHUsAX. B
ciydyae OOJbLIONW pa3HUIbl TEMIIEpaTyp MEXIYy CKIAJCKUM U pabouyuM TMOMENICHUSIMH, a
TaKXe TMOCJe JIUTEIHHOI0 XpaHEHHs B YCJIOBHS IMOBBIIICHHOW BIAXXHOCTH MPUOOpP IOJDKEH
OBIThH BbIJIEpPKaH B HOPMAJIbHBIX YCIOBUAX B T€UueHUE 24 4acos.



Jlis mpoBeneHusi mpubopa B pabouee COCTOSHME HEOOXOAMMO MOJAKIIOYUTH K HEMY
COEIMHUTEINIBHBIN XKI'yT, )KI'YT BTOPUYHOMU LIE€NIH, OCBETUTENb, JATYMK TOKA, IIPOBOJI OMMETpA U
Ka0esb JaT4yrKa JaBJICHHUS.

Opransl ynpasieHUs

Ha nepenneii manenu npudopa pacnosioKeHsl opransl ynpasienus. Ocyuniozpaghom:

PYUKHU: 3;:? — peryJaupoBKa SpKOCTH;

— cMeleHye n300pakeHus M0 BepTUKAJIH;

— CMelIeHHE H300paXeHUsT HO TOPU30HTAIIH;

— perymzlg)»BKa pa3Mepa u300paskeHuss HO TOPU3OHTAIIH.

[Tepexirouatens BpIOOpa BUAAa OCHHIIOTPAMM

2V — ocimiuiorpaMMa nepBUYHOMN IEMU CUCTEMBI 3auraHus B quanaszone (0-2)

40V — ocrmiuiorpaMMa IMepBUYHOM IIENMU CUCTEMBI 3akuranus B quanaszone (0-40)
400V — ocummorpaMmma NEpBUYHOM 1ETIH CUCTEMBI 3akuranus B nuamazone (0-400)
8kV — ocuunsuiorpaMmma BTOPUYHOM IIETIH CUCTEMBI 3aKuranuu B quana3one (0-8) k
40kV — ocumimorpaMmMa BTOPUYHOM IEMK CUCTEMBI 3axuranus B quamnaszone (0-40) k

Y Y

— OCIMJIIOrPaMMa HATPSKEHHS Ha BHIXOJIE BBHIIPAMHUTENBHOTO GJI0Ka FeHepaTopa;
— OCIMJIIOTPaMMa JIaBIIEHHs B TOILTMBOIIPOBO/IE TM3ETBHOTO JIBUTATES;
- iﬂxoxceHHoe M300paKeHHE;
pakeHHe C Pa3BEPTKOI 10 TOPU3OHTAIII
pe68p n306pasenus O1HOTO H3 LWIHHAPOB;

Knonka 8 — mepekiioueHre HOMepa BBIOpaHHOTO UWIHHIpa [lepexitouamenem 6vibopa
usmepsieMo2o napamempa (1eeviii UHOUKAmop):
— CHJIa TIOCTOSTHHOTO TOKa;
O — COINpOTHUBIIEHWE TNOCTOSSHHOMY TOKy B jauamnazoHe (0- 100) kOwm; k[ —
COTPOTUBIIEHUE TTOCTOSITHHOMY TOKY B auamnasone (0-100) kOwm;

)\OA — JBE PpYYKH YCTAaHOBKM HYyJ TMpPH HM3MEPEHUH TOKa U COMPOTHUBIICHUMN
Heﬁeigzciouameﬂem 8b100pA U3MeEPseMO20 napamempa (npasvlil UHOUKAMOp)
— YroJl 3aMKHYTOTO COCTOSIHUSI KOHTaKTOB IPEPHIBATES;
— YTOJI ONIEPEIKEHUS 3KUTAHHS ITPH pabO0TE C THAaTHOCTHYCCKHM Pa3beMOM;
V — HanpsiKeHHe TOCTOSTHHOTO TOKA;
=%
Eyr J1 OTIEPEKEHUS 3KUTaHUA (BIIPHICKA) CO CTPOOOCKOTIOM;
CHBIIICHUE YaCTOTHI BPAIICHUS TIPH ITOCIICIOBATEILHOM OTKIIFOUSCHHH M3 PaOOTHI KA I0TO
U3 HUJIHH]IPOB;
Knonku:

— HG@TJIO‘-IGHI/I@ nopora cpabaThIBaHUsI ISl TU3EIbHBIX JIBUTATENEH;

— IIPOBEPKA JABYXTAKTHBIX JBUTATEIICH;

[lepexkmtouarens «2, 3, 4, 5, 6, 8» — ycTaHOBKa 4HCIAa LWIMHIPOB IO MPOBEPIEMOMY
JBUTATEIIIO;

KHoTKa [/0 — BKITIOUeHHe 1 BBIKITIOUEHHE MOTOpTeCTepa

Ha 3agneil mnaHenn MoTopTecTEpa pPACIONOXKEHBI KOHTPOJIBHBIE THE3Aa IPOBEPKU
TEXHUUYECKOIO COCTOSTHUS MpUbopa, /1Ba JAepraTelis IIaBKOl BCTaBKU

U pa3beMbl JUIS TOAKIIOYEHHs KIyTa, OCBETHUTENs, JaT4MKa TOKa, IPOBOJA OMMETPA,
JaTYMKa JABJICHUS U KI'yTa BTOPHUUHOM LIEHU.

IIporpeTs JBUraTelh aBTOMOOUIIA 10 paboueii Temneparypsl (70-80) °C u sarmymmTs.



JI1st HOAKITIOUEHHS] MOTOPTECTEPA K IU3EIEHOM)]
BbIOpaTh Ha TOILIMBOIPOBOJE IEPBOrO LMIMHAPA 3'C T s T
pacctostHuu 30-50 MM OT HaKMIHOM TraliKu IITYILEpa TO] nng : ’ '
(THBA) ¥ nOArOTOBUTL IIOBEPXHOCTL 3JIEKTPUYECKOI O™
IUIACTUHAMU JlaTYMKa JaBieHus.. Eciu moBepxHOCT
IIPOTEPETh HACYXO MECTO YCTAaHOBKHU JaTyuKa. 3aJUphl
JIpyrHe MOBPEKICHUS MOBEPXHOCTH 3aYUCTUTh METKOH HA
MSATKOM TPANKOW. JIaKNPOBaHHYIO MJIM OKpAaIICHHYIO ¢ T BT
PacTBOPHTEIIA. | —

VY cTaHOBUTH JAaTUMK JIABIEHMS HAa TOILUIMBOIPOBOJ TaKU
JaTdydKa COBIaJajla C IJIOCKOCTBIO 6n1/1>1<a1“4mer0

|
|
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|
|
|
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TOILIMBOIIPpOBOAA.
HOIIKJIIO‘-H/ITI) K JaT4YUKy JOaBJICHUSA Ka0enb. 3aXuM «
raiike TOINIMBOIIPOBOAA, HA KOTOPOM YCTAHOBJICH JATYHK:

Kabenp natumka gaBieHUs MOAKIIOUUTH K Pa3be
«b» IpUCOETMHNUTENBHOTO KI'yTa MOIKIIOYHTH
COOTBETCTBEHHO K KJIEMMaM «-» M «+» aKKyMyJI;ITopHOH 6aTapeH.
2.3.4. TIopsaok paboTsl
OO6mue yka3zaHus
Jist BKITFOUEHUST MOTOPTECTepa HaxaTh KHOMIKY «1/0».
HaxaTh KHOIIKY MNepekitoyaTess 4Yuciia IUIUHIPOB
3aBUCHUMOCTH OT YMCJIa [UJINHAPOB MPOBEPSIEMOTO ABUT

JIBUTATENb JABYXTaKTHBINA, TO HEOOXOIMMO Ha)KaTh KHOITK
[To wcreuenun BpeMeHu camoHarpeBa (15 muH) Haxal
KOPPEKTHPOBKY HyJIsl aMIIepMeTpa IpH IOMOIIU peryisropa
7. WnTepdeiic nonp3oarens B pexume Moroprecrepa. -

8. Ilposepka pabotsl I'PM, nmynbcanuu 1aBaeHUs Ha BIIyCKe
H3MepeHne KOMIIPECCUH

10. M3mepenue yria BOpbICKa IpU MOMOLIH 1aTYMKa 1aBICHUS

ITopsinok u moc/1eA0BATEIBLHOCTD IPOBEACHHUS 3AMEPOB

1.  OueHuTh ocUWUIOTpAaMMy INEPBUYHOIO HANPSDKEHUS B MOMEHTHI 3aMblkaHus (1) u
pasmbikaHus (2) koHTakToB. HopMmanbHOe n300paxeHne npuBeaeHo Ha puc. 4. 3aMbIKaHUS U
pa3MbIKaHUS JOJDKHBI OBITH YUCTHIMU 0e3 momex. B mpoTuBHOM ciyuae (puc. 5) BO3MOXKHBI
CJIETyIOIINE HEUCIIPABHOCTH:
OKHCJICHHE KOHTaKTOB MPephIBATEIsl; KOHTAKThI CJ1a00 MPUKIIETIaHbl;
NOTepsl YIPYTrOCTH MPYKHUHBI, 3aMBIKAIOIIEH KOHTAKThI; 3a€1aHUE PblYakKa Ha OCH.
2. IlpoBepka COCTOSHHS KaTyIIKH 3aKMTaHWsd W KOHJEHCAaTOpa. YCTAHOBHUTH YacTOTY
Bpamenus 1000 mun™.
OueHuTh xapakrep Kone6aTeanmx npoueccoB B 30Hax 1 u 2 (puc. 6). Cnabbie koneOaHus
XapaKTepU3yIOT HEUCIIPABHOCTH KOHJEHCATOPA WM KaTYLIKU 3aKUTaHUs.
Jis Oornee JETaIbHOrO PACCMOTPEHUS HaXaTh KHOINKY NEPEKIIYaTeNs paclIupeHust
pa3BEPTKHU.
YroObl onpeAeauTs B LENH KaKoro LMINHAPA UMeeTcs 1e(eKT, YCTaHOBUTh MEPEKII0YaTellb
S6 B nonoxeHue «2» U ONPENEIUTh Kakas U3 OCLHWIIONPaMM OTJIMYaeTcs OT Apyrux. Orcyer
LWIMHAPOB BEJETCS 10 NOPSIKY 3QKUTaHNsl CHU3Y BBEpPX, KaK IT0OKa3aHO Ha puc. 4.

Hllm._\' 24|



Puc. 4. Octmmorpamma nepBuyHO# 1ienu. HopmansHoe n3o0paxenue

Puc. 4. Hapyuienue HopManbHON pabOThI KOHTAKTOB MIpephIBATENs

N\

\

Puc. 6. 3OHBI, XapPAKTCPUIYIONINEC HCUCTIPABHOCTH KATYIIIKH 3aKUTaHWA U KOHJCHCATOPpA

2
4
3

g

Puc. 7. OcumiorppMMa epBAUYHOM 1LIENH 3aKUTaHUs C Pa3BEPTKON
n300pakeHHii BceX TIMTMHAPOB 110 BEPTHRWIIT XAPaR TCPHBIC HENCIIPaBHOCTIT
BcenenctBue B3aMMOCBS3M HEHMCIIPAaBHOCTH BTOPUYHOM IIEMM TakKe BIMSIOT Ha (opmy
NEPBUYHOIO HAIPSDKEHUS, OJHAKO IIOJHEE MPOSBIAIOTCA HAa OCHUIUIONpaMMax BTOPUYHOIO
HaIPSDKEHUS.

OTKIIOHEHHE B YepelloBaHMM MCKp JIOJDKHO OBbITh He Ooniee 3 Tpaaycos.

BenuunHa OTKIOHEHHS OmpenensieTcss Mo JIeIeHUsIM B IpaBOM YacTH SKpaHa.

JleneHnst COOTBETCTBYIOT CIEAYIOIIMM 3HAYEHHUSIM aCHHXPOHU3MA!

JUIs 2-IIMWIIMHIPOBBIX JBUrarenei | nenenue - 3 rpagyca; 1 4-IWINHIPOBBIX JBUTATENEH 2
JeNeHns - 3 rpajayca;

JUIs1 6-IMIIMHIPOBBIX ABUTaTENel 3 neseHus - 3 rpagyca;

JUTsL 8-LMITMHIPOBBIX ABUraresnei 4 neneHus - 3 rpaayca.

Ecin oTKJIOHEHHE B Yepel0BaHUHU MUCKP MIPEBBIIIACT 3 rpasyca, TO BO3MOXKHBI

CJIETyIOIINE HEUCIIPABHOCTH:

W3HOC JCTaledl NPHUBOAA PACHPENENHUTENA; IMOTHYT BAJIHMK IIPEPBIBATEIA-PACIPENCIUTENS;
AKCLUEHTPUCUTET KyJIauKa PEpbIBATEINS

4. IIpoBepka yria 3aMKHYTOI'O COCTOSIHUSL KOHTAKTOB ITPEPHIBATEIIS U €T0 U3MEHEHUS:
M3MEPUTH YIoJl 3aMKHYTOI'O COCTOSIHUSI KOHTAKTOB IpH yacTore BpameHus 1000 mun-1.




3HaueHUE yIJla 3aMKHYTOIO COCTOSIHUSI KOHTAaKTOB IpepbiBarens miuia 4- u 6-
[WIMH]IPOBBIX JIBUTATENCH CUNTHIBACTCS HEMOCPEACTBEHHO MO IKanaM npubdopa. s 2- u 8-
UWIMHAPOBBIX JBUTATE]IEH CUYUThIBAHME MNPOM3BOAUTH Mo Mmkaie 90 rpamycos. s 2-
HWJIUHAPOBBIX JBUTATENEH MOKa3aHUE YJIBOUTD, IS 8-LUIUHIPOBBIX JBUTATENEH MOKa3aHue
JIEIUTh TIOII0JIaM.

Ecnn 3HaueHue yriia 3aMKHYTOTO COCTOSIHUSI KOHTAKTOB MpEphIBATENS OTJIMYAETCS OT
HOPMATUBHOTO 3HaueHus (Tab:. 1), HeoOX0UMO MIPOU3BECTH PETYIUPOBKY yIJia:

YCTaHOBUTb TaXOMETpa B IOJIOKEHUE «75;

YBEIUYUTh 4acTOTy BpaeHus 10 2000 MUH-1 1 CHOBa U3MEPUTH YIroJl 3aMKHYTOI'O COCTOSIHUS
KOHTAaKTOB;

YMEHBIIUTH YyacToTy BpauieHnus a0 1000 mun-1 .

Onpenenuth W3MEHEHUE YIJIa 3aMKHYTOTO COCTOSIHHSI KOHTAaKTOB KakK pPa3HOCTh MEXIY
noka3aHusiMu npubopa mpu yactore Bpamenus 1000 mun-1 u 2000 mus-1. 310 U3MEHEHHE HE
JIOJIKHO IIPEBBILIATH 3 TPalyCcoB.

Ecnu u3aMeHeHue yriia npeBbIaeT 3 rpagyca, TO BO3MOXHBI CIIEAYOIIME HEUCIIPABHOCTH
0CJ1a0JI0 KPEIUIEHUE HETOBUKHOM TUTACTHHBI MIPEPHIBATENS; U3HOC BAJIMKA M BTYJIOK BaJIMKa
IpepbIBaTEI.

Tabauma 1
Y1l 3aMKHYTOTO COCTOSIHUSI KOHTAKTOB CUCTEM 3)KUTAHUs IBUTATEIICH
Yron YTomn MakcnMansH
ucio
3AMKHYTOTO PA30MKHYTOTO b1 330D
ABTOMOOHIIE [IIITHHAPO
COCTOSIHUS COCTOSIHUS MEXK Ty
B
KOHTaKTOB, KOHTaKTOB, KOHTaKTaMH,
BA32101-2107 a 55+3 35+3 0,40+0,05
A3JIK-21412 a 50+2,5 HE perjamMeHT. 0,45+0,05
31JI-130, 131 8 30+2 HE perjamMeHT. 0,3-0,4
["A3-53A, 66 8 30+2 HE perJamMeHT. 0,3-0,4
VOLVO & HE PErJIAMEHT. 62+3 0,40+0,45
a 59-65 66-72 0,35-0,40
BMW
6 35-41 58-68 0,35
OPEL Rekord E a 56+3 50+3 0,4
AUDI 100 & A47+3 HE PETJIAMEHT. 0,4
VA3-469, 3151 a 40-45 HE perjamMeHT. 0,35-0,45
Ypan-375 g 09-31 HE perjamMeHT. 0,3-0,4




PerynupoBka yria 3aMKHyTOI0 COCTOSIHUSI KOHTaKTOB:
Ha)XKaTb KHOIIKY IEPEKJIIoYaTesld OCTAHOBKM JIBUraTell M OCTAHOBUTH JIBUIaTelb, 3aTeM
OTIIYCTUTb KHOIIKY IOBTOPHBIM Ha)KaTHUEM;
CHATB KPBILIKY H POTOP PACIPEACIUTEIS;
BKJIIOYUTH CTapTep U, MOBOpAYMBAsi SKCHEHTPHUK, YCTAHOBUTH TPEOYEMBIl yTroJl 3aMKHYTOTO
COCTOSIHUSL KOHTAKTOB 110 IPHOOpY;
3aTSIHYTh CTOIIOPHBIM BUHT U CHOBA ITPOBEPUTH YI'OJ 3AMKHYTOI'O COCTOSIHUSI KOHTAKTOB;
YCTAaHOBUTb DPOTOP M KpPBILIKY HAa pacHpelesIUTeNb M 3allyCTUTh ABurartesb. IlokaszaHus
npu0opa nocie peryaupoBKU paclpeaeaInuTels JOKHbI
COBIIAJIaTh C HOPMATHBHBIMHU.

IIpu >TOM HE00X0AMMO MMeTh B BH/Y, UTO U3MEeHeHHE YIJIa 3aMKHYTOI'0 COCTOSIHHS
NPUBOJAUT K U3MEHEHHUIO YIJIa ONepeKeHHsl 3a:KUTAHUsA, T0OITOMY CHAYaJa He00X0IuMO
NMPOU3BOIUTH PeryJIMPOBKY YIJa 3aMKHYTOI'0 COCTOSIHUSI KOHTAKTOB NpepbIBaTeJIsl.

[TpoBepka MoJIIPHOCTH BTOPUIHOTO HATIPSKCHUS.

VYcranoButh yactory BpauieHus: 1000 MuH "

CpaBHUTH NOJIYYEHHYIO OCLMJLIOrpaMMmy ¢ u3o0pakeHueM Ha puc. 12. IlepeBepHytoe
nuzoOpaxenue (puc. 13) cBUAETENbCTBYET O HEMPABUILHOM BKJIIOYSHHUH KATYIIKU 3aKUTaHUS.
7. IlpoBepka BTOPUYHON OOMOTKH KATYIIKH 32)KUTaHHUS W IEHTPAIHHOTO BBICOKOBOJIBTHOTO

mpoBoaa.

F AN
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Puc. 12. OcunnndrpaMma BTOPHYHOTO HAIPSKEHUH.
HopmanbsHoe uzobpaxenue

N

Puc. 13. OOparHas IOJSAPHOCTh BTOPUYHOIO HanpsKEHUS




OOpartuTh BHUMaHHE HA YYaCTKU OCHMJUIOTPAMMBI, YKa3aHHbIE cTpeikamu. Ecim stu
YYacCTKH M300paXKeHUsl HEYCTOWYMBBI, COBEPILIAIOT OECIOPSII0UHbIE BEPTUKAIbHbBIE KOJICOaHus,
paccnauBatorcsi (puc. 14), TO 3TO CBUAETENBCTBYET 00 OOpBHIBE BO BTOPUYHOM OOMOTKE
KaTyILIKHU 3aKuranus. Katymky Heo6Xo1uMo 3aMEHUTb.

Ecmu u3o0pakenue (puc. 15) mpepbIBUCTOE MM MUMEIOTCS UCKAXKEHUS B HAYAILHOM
YacTU U OTCYTCTBYET M300paK€HHE MOMEHTA 3aMbIKaHHsI KOHTAKTOB, TO 3TO CBUJETEIbCTBYET
00 00pBIBE BHICOKOBOJIBTHOI'O ITPOBOJA MEXAY KaTyIIKON 3aKUTaHUS U PACIIPENEIUTENIEM, WIN
0 IJIOXOM KOHTAaKT€ B COCIUHEHUHU.

8. IIpoBepka cOCTOSIHMSI CBEUHBIX MPOBOJIOB M U30JISLIUU CBEUEH:

YCTaHOBHUTE 4acToTy Bpamenus 1000 mun’';

Ha)KaTh KHOIKY MEPEKIII0YaTeNs paCIIMpPEHHsI pa3BEPTKU, YTOOBI PaCTIHYTh

n300pa’keHne Ha 3KpaHe.

N300paxeHus: OTAEIbHBIX LHWIMHAPOB JOKHBI COBIAAATh B NEPBOM MOJOBUHE U HE JOJIKHbI
UMETh N30BITOYHOIO HAKIIOHA I KITOMEX).

OTIPEICITUTh IPOOMBHOE HAPSDKEHUE JIJIS KAXKI0M CBeUH 10 mKkajie ocruuiorpada «24 kVy.
Bce npoOuBHbIE HanpsHKEHUS TOJDKHBI HAXOIUThea Mexay 8 U 14 kB u otnmuarbes apyr ot
npyra He 6osee yem Ha 3 kB.

[Topsimox cnemoBaHMsl M300paXeHUM LMIMHAPOB CJI€BAa HANpaBO, HAuMHAs C IEpBOro, B
NopsiIKe PabOTHI IMIMHIPOB, KaK MMOKA3aHO HA puC. 22.

OCHOBHBIE HEUCITPABHOCTH MPOSIBIISIOTCS CIEAYIOIIUM 00pa3oM:

IIpumeyanue. Eciy naT4uK HanpsHKEHUS YCTAHOBIIEH HA BBICOKOBOJIBTHBIM IIPOBOJ C
MEJIHOM JKWIIOH, TO 3HaYeHHE HaNpPsKEHUs, OTCUMTAHHOE T10 1IKaje ocLuuiorpada, yMHOXHUTh
Ha 1,5.

10. IIpoBepka poTopa M BBICOKOBOJBTHBIX NPOBOJOB. Y CTaHOBUTH 4acToTy BpameHus 1000
MHH'; 3aKOpOTUTH Ha KOPITYC MOOYEPETHO BCE CBEUM.

[Tanenune HanpspKkeHU MeHbIIe S KB CBUAETENbCTBYET O JOMYCTUMOM 3a30p€ MEXKIY POTOPOM
Y KPBILIKOM U yIOBIETBOPUTEIBHOM COCTOSIHUM BBICOKOBOJIBTHBIX IIPOBOJIOB.

Ecnu manenue HanpsbkeHUS MEXIYy POTOPOM M KpbIIIKOW Oosibiie 5 kKB BO3MOXHBI
CJIEIyIOIINE HEUCIIPABHOCTH:
0OpBIB CBEYHOTO MPOBO/IA;

W3HOC 3JIEKTPOJa pOTOpa;
M3HOC OOKOBBIX 3JIEKTPOJIOB KPBIIIKU PACIPEIETUTENS.

IIpumeuanue. PuKcaTop KpPbILKHA paclpeeuTeNs MOXKET ObITh CMEILEH, BCIEICTBHUE
Yero KphbIlIKa HEN PAaBHJIBHO YCTaHABJIMBAeTCA Ha KOpIyce pacrpeaenutens. B pesynbrare
ATOr0 POTOP PpacHoJiaraeTcs Ha HEKOTOPOM PpACCTOSIHMM OT 3JIEKTPOAOB KpPBIILIKH, KOTJa
KOHTAaKThl IMpephIBaTeNsl Pa3MbIKAlOTCS. DTOT Ae()EeKT MOXHO OINpeAeSuTh MO OOropeniien
4aCcTU U30JISITOPA Ha OJTHOM CTOPOHE pOTOPA U AIEKTPOIOB KPBILIKU PACIIPEACTUTENS.

11. IIpoBepka HaNPsHKEHUS KAaTyIIKN 3aKUTAHUS:

YCTAaHOBUTB YacTOTy Bpamenus 1000 mun';
OTCOEIMHUTH IOOYEPEHO CBEYHBbIE MPOBOJAA IMPH IMOMOINM 3axBaTa | M JepkaTh HX B
OTJIAJICHUH OT KOpILyca ABUTaTEs.

Hanpsokenus, n3amMepeHHble Ha KaXKJIOM BBIXOJIE PACIIpeIeIUTeNs, JOHKHbBI ObITh PaBHBI
MeXIy coOoil. BennunHa HampshkeHHs JTOJKHA COOTBETCTBOBATh HOPMATHBHBIM 3HAUCHHSIM,
BO CSIKOM CJTy4ae, J0/hkHa ObITh He HuXe 14 kB

[TorydyenHble qaHHBIE OYAYT HEOOXOUMBI I OLICHKHU Pe3yJIbTaTOB CIEAYIOIIENH TPOBEPKH.
Ecnu HampspkeHue HUXKe HOPMBI, TO BO3MOXHBI CJEIYIONIHEe HEHCIPAaBHOCTH: YCTAaHOBIIEHA

KaTyILIKa 3Q)KUTaHKs] IPYroro TUIIA; BHYTPEHHEE 3aMbIKAHNUE B KATYIIIKE;
TPELIMHBI Ha KPBIIIKE KaTyIIKH 3aKUTaHUs WU Ha KPBILIKE PACIIPENCIIUTENI.



12.

IIpumeuanue. IIpoBepky HE PpPEKOMEHAYETCS TMPOBOAUTH Ha JBUTaTENsX C
TPaH3UCTOPHOW M KOHTAaKTHO-TPAH3UCTOPHOI cucTtemMamu 3axkuranus. [Ipu pabore xaTymku
3a)KUTaHUs HA OTKPBITYIO IIEMb BO3MOXEH BBIXOJ] U3 CTPOS TPAH3UCTOPHOTO KOMMYTATOpa.

[IpoBepka HanpspKEHUS HA CBeYax MPU YCKOPEHUH:

Ha)kKaTb PE3KO Ha MeJanb rasa (menainb NpUBOAA JPOCCENbHOM 3aCIIOHKN) U OTILYCTUTh;
M3MEpUTh 3HAUYCHMS HAIpPSHKEHUN Ha CBEYax, HE JIOMyCKasl MPU ATOM YBEIMUYEHUS YacTOTHI
BpaIeHUs KOJIECHYATOr0 BaJla, MPEBBIMIAIONIYIO MTOJTOBUHY MAaKCUMAJIbHOM.

[Tpu pe3koM Ha)kKaTUU Ha Tenajib rasa, BCIEIACTBHE PabOThl YCKOPUTEIBHOIO HAacoca, CMECh
oboramaercs ¥ MPOOMBHOE HAIPSKEHUE TTOBBIIIACTCS.

MaxkcuManbHOE 3Hau€HUE HANpPSDKEHUS Ha KaKJIOM cBede HE JIOJDKHO MpeBbImaTh 2/3
HaIpsKEHUs, PA3BUBAEMOT0 KATYIIKOW 3akuranus 1o 1. 12 (puc. 26). B npoTuBHOM ciyuae
BO3MOJXKHBI CIIEAYIOIINE HEUCTIPABHOCTH
YBEJIMYEH 3a30p MEXAY 3JIEKTPOJIaMHU CBEYU; HE pabOTAET HACOC-YCKOPUTEID.

IIpumeuanue. Eciiu Ha n300pakeHWU HANpsOKEHUS HA CBeYaX B BEpPXHEM YacTH
UMeeTCs spKas TOYKa, 3TO TOBOPHUT O Je(eKTe B CBEYaX 3aKUTAHHS, U CBEYH HEOOXOIUMO
CHUMATh Ui peMOHTa. J(OMOTHUTENbHYI0 HHPOPMALIMIO MOXKHO MOJYYHUTh HpPU 3aMEJICHUU
nsuratens. B aTo BpeMs majaer naBieHUE B KaMepe CrOPAHMs M YMEHbBINAIOTCS HaAIPSKEHUS
Ha CBeuYax, HEPAaBHOMEPHBIE BCIUIECKH BBHICOKOT'O HANPSXKEHUS YKA3bIBAIOT HA U3MEHSIOIINECS
3a30pbl pOTOpPaA, OOPHIB IPOBOJOB CBEYEH MM MOArOPEBIINE KIIallaHbl.

13. TIpoBepka HaYaIBbHOTO YIJIa U PETYISTOPOB OMEPEIKEHUS 3aKUTAHUS:

OTCOEIMHUTDH TPYOKY BaKyyMHOT'O PETYJISATOPa OT PACIIPEICTUTEIS,



O003HAYNTH MEJIOM KOHTPOJIbHBIC METKU Ha JIBUTATEIIE TSl Ty4IlIel BUIUMOCTH;

YCTAaHOBUTh HAMMEHBIIUE YCTOWYMBBIE OOOPOTHI XOJIOCTOIO XOJa, MPHU KOTOPBIX €IIe He
paboTaeTr eHTPOOEIKHBIN PETYIISITOP;

OCBETHTH KOHTPOJIbHBIE METKH P IMOMOIIM OCBETUTENS. B pe3ynbrare cTpoOOCKOMIMYECKOTo
s dekra Bpamaromascs MeTka OyIeT Ka3aThCsl HeMOABUKHOM (puc. 27);

[loBopaunBaTh pydky peryisiTopa Ha OCBETUTENE O COBIAJIEHUs Bpaujaromercs Metku BMT
C HEMOJBUKHOM METKOM. [Ipon3BECTH OTCUET HAYAIBHOTO YIJIA ONEPEKECHUS 3aKUTaHUS,
YCTaHOBUTH MEPEKIIOUATENb S5 B MOJOXKEHUE «75»;

YBEIUYUTh 4YaCTOTy BpALIECHHs 10 TeX IOp, Moka Bpamaromasica Merka BMT mnepecraner
CABUTAThCS OTHOCUTEJIBHO HEMOABMKHOU METKH;

peryJupoBaHUE YAaCTOTHI BpalleHUs YJIOOHO NPOU3BOAWTH IPU TOMOIIM BHUHTA YIOpa
JPOCCENBHOM 3aCIIOHKU;

COBMECTUTH Bpauaromywcss Metky BMT ¢ HenmoaBw»KHOM IIpyu IMOMOLIM peEryJsitopa Ha
OCBETUTEJE W TPOU3BECTH OTCYET yria mo mnpudopy. I[lomyueHHBIN pe3ynbTar SBISETCS
CYMMO# HauajabHOTO yTiia 1 MAaKCUMAIILHOTO YIJIa IEHTPOOEKHOTO PeryIHpOBaHMUS;
MPUCOCIUHUTH TPYOKY BaKyyMHOTO PEryJsiTopa M MOBTOPUTH U3MEPEHUE HA TOM KE 4acTOTe
BpaieHus. [lomydeHHbIN pe3yapTar sBISEeTCS CYMMON HAYaJIbHOTO YIJIa, MAKCUMAJIBHOTO yIJIa
IEHTPOOEIKHOTO PETYIMPOBAHUS U YTJIa BAKYYMHOT'O PETYIUPOBAHUSI.

He nonyckath niutensHOM paboOThl ABUTATENsI MPHU MOBHIIIEHHON YacTOTE BpaleHus!
HauanpHsliil yron onepexeHus J0JKEH COOTBETCTBOBATh HOPMATHBHOMY 3HAYEHUIO.

[Ipu yBenWueHUW YaCTOTHI BpPAIEHHUS BpaIAONIasCs METKa JO0JDKHA IUIaBHO, 0€3 pBHIBKOB
CIABUTATBCS OTHOCUTEIHHO HEMOJBHKHOM, UYTO CBHJETEIHCTBYET 00 HCIPABHOCTH
[EHTPOOEIKHOTO PerymsaTopa.

MaxkcuManbHBI YToJI IEHTPOOEKHOTO PEryJMpoBaHMs, PaBHBIA Pa3HOCTH MEXAY BTOPHIM M
NEePBBIM U3MEPEHHEM, JOJKEH COOTBETCTBOBATh HOPMATHUBHBIM 3HAYEHUSIM.

HeoOxoaumo umeTh B BHY, YTO MPHOOPHI M3MEPSIOT YAaCTOTY BpAIICHUs KOJIEHYATOTrO Bajia
JIBUTATEIIS U YTOJI ONIEPEXEHUs M0 KoJieHUaToMy Baity. Eciu xapakrepuctika neHTpoOeKHOTO
perynsaTopa 3ajaHa MO Bally PacHpeleiuTeNsi, TO Ul NPUBEACHUS €€ K KOJIEHYaTOMY Baily
3HAYEeHUs YaCTOThI BPALLICHUS U YTJIa ONEPEXKEHUS 3aKUTaHUsI HEOOXOAUMO YIBOUTD.

Tab6muna 2

HavanbHblil yCTaHOBOYHBIN YIOJI ONEPEKEHUS 3aKUTaHUS
psiZla OTEUECTBEHHBIX JIBUTATENICH U aBTOMOOUIIEH

VYron onepexeHus
J[BUTaTETH ABTOMOOHITB
3KUTAHMSL, TPa.

5-7 BA3-2101-21011 BA3-2101, 21011, 21013,




2102,

5 BA3-2105, 2101, 2103, BA3-2105, 21051, 21053,
2106 2104,21043,2107,21072,

3-5 BA3-2106,2103, 21011 BA3-2106, 21065, 21061,

1+1* BA3-2108 BA3-2108, 2109

6+1* BA3-21081 BA3-21081, 21091

4+1* BA3-21083 BA3-21083, 21093, 21099

1+1%* BA3-1111 BA3-1111 «OKA»

4+1 BA3-11113 BA3-11113 «OKA»

Sk* MeM3-245 3A3-1102 «TaBpus»

10 Y3AM 331.10 A3JIK-21412

3-5 BA3-2106-70 A3JIK-2141

4 BM3-66 ["A3-66

9 B1JI-131, 508.10 B1JI-130, 131

*~ pu 750-800 mun"';
#%_ 10 700-950 Mun!.



Pa3HocTh MeXIQy TpeTbUM M BTOPHIM H3MEPEHHEM JaeT YroJl BaKyyMHOTO pPEryJIHpOBaHMUS.
OTcyTCTBHE PA3HOCTH CBUAETEIBCTBYET O HEUCIIPABHOCTH BAKYYMHOI'O PETYJISATOPA.

Ecnun n300pakeHusi MMKOB HHU3KME M BCE HA OJHOM YPOBHE, TO 3TO CBHJIETEIBCTBYET O
HEJOIYCTUMO OOJIBILIOM YIJIE ONEPEKEHUS 3aKUTaHHUSL.

B cinyyae HeoO0XOAMMOCTH BBINOJHUTH PETYIUPOBKY HAYAIBHOTO YIJIa OIEPEKEHUS
cnenyromumM obpasom. [IpoBopaunBas peryiasiTop OCBETHTENS, yCTAHOBUTH Ha IIKaje mpudopa
HOpPMAaTHUBHOE 3HAu€HUE YyIyla (YacToTa BpalleHHWs MHUHUMAalbHA, BAaKyyMHBIH pETYJIATOp
otkimoueH). [locne 3Toro mMoBOpOTOM pacrpenenuTenis T0OUThCA COBIAICHHS Bpalllarolencs
MeTkr BMT ¢ HENmOABUKHON METKOM.

[Ipn mnpaBUIBHO YCTAaHOBJIIEHHOM HAuYajJbHOM YIJIE OINEPEKEHUS 3aXKUTaHWs IOABWXKHAS U
HEIOJIBUYKHAS METKH JI0JKHBI COBIIAAATh IIPU HYJIEBOM IIOKa3aHUU Npuodopa.

Ecnu mnonoxenue Bpamjaromieiics METKH HECTaOWIbHO, TO BO3MOXHBI

CIENYIOIIAE HEUCIPABHOCTH:M3HOC JEeTaleil IPUBOAA PACIPEINCIUTENs]; H3HOC BTYJIOK
IIPUBOJAHOTO BAJIMKA; 3a€/IaHUE PhIUa)KKa PEphIBATEINSI HA OCH.

OTH HEUCHPAaBHOCTH MPOSIBJIAIOTCS HAa OCLHMJUIOIpaMME MEPBUYHOW LENU C HaJOKEHUEM
M300paKeHH BCeX MIJIMHAPOB B BUE CIUIIKOM OOJBIION0 aCHHXPOHU3MA.

B03M0OHO, Y4TO CIMIIKOM OOJIBIION yToJl ONEpeKEeHUs 3aKUTaHus ObLIT yCTAHOBIICH IS
KOMIIEHCAIIMK HEepaboTaIoIero BaKyyMHOTO WM LIEHTPOOEKHOTO perynaropa. [loaromy mocie
YCTAaHOBKM HOPMAaTHMBHOTO 3HAY€HUs YIJa ONEpPEeKEHHUs HeoOXOJUMO IPOBEPUTH paboTy
PEryasTOPOB.

JUia CHATUS XapaKTEPUCTUKU IIEHTPOOEKHOrO pEryysaropa HEOOXOIMMO 3aJaBaThb
JBUTATEI0 TAaKUE YaCTOThl BpPAILLEHHUS, JJII KOTOPbIX IPOHOPMHUPOBAHBI 3HAYEHHS YIJIOB
LEHTPOOEKHOTO PpEryJupoOBaHus, U KaXAbIH pPa3 MU3MEPSATb YroJl ONEPEXEHUS IyTeM
coBMelleHus1 MeTOK. Eciu nmeeTcss MeTka MOMEHTA 3aKUTaHKs U TOYHO YCTaHOBJIEH Ha4aJIbHbIN
yroji, TO IpU COBMEUIEHHMM €€ C HEMNOABW)XKHOW METKOM MOoKa3aHus Ipubopa JaroT
HEMOCPEACTBEHHO YTOJl IICHTPOOEKHOTO PEryIUPOBAHHUS.

OOBIYHO JOCTATOYHO CHATH 3 TOYKM XapaKTEPUCTUKHU: TOYKY Hayaia padoThl
LHEHTPOOESIKHOTO PETYIATOPA; IPOMEKYTOUHYIO TOUKY;

TOYKY OKOHYAHHS PabOTHI IIEHTPOOESIKHOTO PETYJISITOPa, B KOTOPOM YroJl IEHTPOOEIKHOTO
pEeryaupoBaHusl MAaKCHUMAJIEH.

Ecin umeercss BO3MOXXHOCTh CO3/1aBaTh KOHTPOJIbHBIE 3HAYEHUS pa3psLKEHUS, Ui
KOTOPBIX MPOHOPMHUPOBAHBI 3HAYEHMS yIJla BAaKyyMHOI'O PEryJIMpPOBaHUS, TO MOXXHO CHSTH
XapaKTePUCTUKY BaKyyMHOTO perysiTopa.

B choywae HeynoOBIETBOPUTENBHOW pabOThl PpEryIsATOPOB BO3MOXKHBI  CIEIYIOLIHE
HEUCIPaBHOCTH:

HEHCIIPAaBeH MEXAaHHU3M LIEHTPOOEKHOI0 pEryisaTopa; HEUCIpPaBEeH MEXaHU3M BaKyyMHOTO
peryJsaropa;

CTOTMOPHBI BUHT KOHTAKTOJAEPXATENsl MPENATCTBYET MEPEMENICHUIO0 MOJBM)XHOM IJIACTUHBI
IpephIBaTes;

BaKyyMHasi TpyOka 3acopeHa wiu HerepmeruuyHa. 14. IlpoBepka >QdekTUBHOCTH pPaOOTHI
LWIMH]POB. JABUTaTeNb JOJKEH OBITh MPOTpeT A0 pabdoueil TemMrnepaTyphl; YCTAHOBUTH YacTOTY
Bpamntenus (1000-15000) mun!;

YCTaHOBUThH PYUKOH pe3rcTopa ycTaHOBKHM Hyis 0 Ha mkane 50-0-250 muu''; HaxaTh KHONKY
MEPEKITI0YATENsI BRIKITIOUEHHS BBIOpaHHOTO IHiMHApa. [Ipu

ATOM Cpa3y ke BBIKIIOYAeTCs 3aKUraHue B repBoM LuiIuHpe. [Ipon3BecTH oTcueT n3MeHeHus
Y4acTOThl BpAIIECHUs IOCNe CTAaOWIM3alMU TOJIOKEHHS CTPEJIKM M3MEpUTENIbHOro mpubdopa (B
teyenue 10 c);

YCTAHOBUTh NEPEKIIOYaATEeNb LWJIMHIPOB B MOJIOXKEHUE 2, 3 W T.JI., U3MEpss KaKIbli pa3
M3MEHEHHE YacTOThl BPALLEHUS IPY BBIKIIOYEHUH KaXKI0r0 HUIHHIIPA.



He mnpeBplIaTh peKOMEHIYEMYIO JIMTEIBHOCTH BBIKIIOYEHHOrO cocTosiHus! Ilpumedanue.
Howmepa II0JIO’KEHU I HEPEKIII0YaTES LWIMHIPOB MOPSAKOBBIE, HAUMHAS C IIEPBOTO
nunuHApa. Ecnu nepexintodaresns yCTaHOBIIEH

B TOJIOXKEHUE «3», U TOPSIOK padOThl MWIMHIAPOB 1-3-4-2, TO BBIKIIOYACTCS 3a)KUTaHUE B 4
HUATUHAPE:
BBIKJIFOUUTh KHONKY IEPEKIIIoYaTeIsl BBIKJIIOYCHHS BBHIOPAHHOTO ITWJIMHApPA ITOBTOPHBIM
Ha)KaTHEM;
OCTaHOBHTbL JIBUTaTEIb.
PazHoCTh MexX Ty HAaMOONBIIUM ¥ HAUMEHBIIIMM 3HAYCHUSIMH U3MECHEHUS YaCTOTHI BPAILICHUS HE
JIOJDKHA TIPEBBIMATH 25 % 0T HauOOJIBIIIET0 3HAYCHUSI.
XapakTepHbIMU MPUYMHAMH MMOHMKEHHOTO M3MEHEHHS! YaCTOThl BpAIEHUs KOJEHYATOro Baja
JIBUTATENS TIPH BBIKITFOYCHUH IIMUTMHIPOB SBJISIOTCS
HEJOCTAaTOYHOE HCKPOOOpa3oBaHWE B LWIMHIAPE (IIPOBEPUTH COCTOSIHME CBEUEH W CBEYHOTO
MIPOBOJIA);
MOJICOC BO3JlyXa Yepe3 BITYCKHOM KOJIJIEKTOP; 3aeJaHue WIIH MOrOpaHue KIIANaHOB;
HapylLIeHHE 3a30pOB MEXAY KOPOMBICIIAMU M TOJKATEISIMH KJIalaHoB; MpoOuTa MpOKIIaaKa
TOJIOBKH IMJIMH]IPOB.
15. IIpoBepka reHepaTopa MepeMEeHHOT0 TOKa: BKIFOYUTh JAJIBHHUIA CBET dap;
3aIyCTUTh JBUraTelb U yCTAHOBUTH YacToTy Bpamenus (1500-2000 mun).
HopmanbHOe m300pakeHne mpuBeaeHO Ha puc. 27. BenencrBue moMex OT CETH MEPEMEHHOTO
TOKa W PabOThl CHUCTEMBI 3)KHTaHUS H300pPaKCHHE MOXKET OTIMYATHCSA OT IPHUBEICHHOTO.
Opnako XapakTep MpOSBIEHUS HEUCHpaBHOCTEH OyleT aHajJorM4eH MPUBEICHHOMY Ha
pHUCYHKaX:

Her BpIXOna ¢ reneparopa (HeHcCHpaBeH pele-peryisiTop, KOHTAKTHBIE KOJbLA, IIETKH
WA 0OMOTKA POTOpA);
[Tpu npoBepke renepaTopa BOJIBTMETP IMOKA3bIBACT HAIIPSKEHUE 3aPSIKH.
OMMeTp TmipeAHa3HayeH JUIsi U3MEPEHHs] COMPOTHBJIEHUS OOMOTOK KaTyIIEK 3a’KUTaHUs,
CONPOTHUBIICHUS CBEUHBIX MPOBOJOB, MOJABUTEIbHBIX PE3UCTOPOB
U JPYrUX COMPOTUBIEHUHN MO HEOOXOIMMOCTH, a TAKXKE ISl TPOBEPKHU IMOTYTPOBOTHHUKOBBIX
npubOpoB.

[TpoBepka paboTOCTIOCOOHOCTH TPAH3UCTOPOB U TUOJIOB MPOoU3BOAUTCA Ha mpenenax 10000 Om
u 100000 Om.

HOpMaJ'ILHOC I/1306p UKCHHC pa6OTBI reHeparopa NepEMEHHOIO TOKa




Her BBIXOma c reHepatopa (HEHCIPAaBEH pelie-peryisiTop, KOHTAKTHBIC KOJbLA, IIETKU HIIH
o0MOTKa potopa)



Brrmen u3 CTpPOs BBIIIP MU TEIIHHBIN pI (DI

OOpbIB B 0OMOTKE cTaTdpa
Ecnn x 6a3e TpaH3ucTOpa p-I-p THUINA MOJAKIIOYMTH 3aKUM «+» OMMETpa, TO IMEPEeXO[bl
TpaH3uCTOpa OYAYT 3aKPBITHI 1 OMMETpP TOKaXET OOJIBIIIOE COMPOTUBIICHUE MEXIy 0a30d u
KOJIJIEKTOPOM MJIM 02301 U 3MUTTEPOM.

Ecin xe k 0a3e TpaH3ucTOpa NOJAKIIOYUTH 3aXKHM «-», OMMETpP IIOKaXET Mayoe
COIIPOTHUBJIEHUE MEXKAY 0a30i U KOJJIEKTOPOM WM SMUTTEPOM. [ TpaH3UCTOPOB M-p-I1 TUIA
MOJIIPHOCTU MEHSIOTCSI Ha oOpaTHble. [IpsMoe compoTHBIEHHE Mepexofa HUMEeT OObIYHO
BEJIMYMHY MOpsAKa AecATKOB win coteH OM, oOpatHoe - coreH KOm mnu eaununy MOwm. ¥V
KPEMHHUEBBIX MAJIOMOIIHBIX TPAaH3UCTOPOB 00a CONPOTHUBIEHUS MOTYT OBITH BbIIIE, a ¥y
MOII[HBIX T€PMaHUEBBIX - HUXKE.

17. Yka3anust o npoBepKe KOHTAKTHO-TPAH3UCTOPHBIX U OECKOHTAKTHBIX CHCTEM 3a)KUTaHUS.
[ToaxaroueHue aHanu3aTopa K IBUTaTENI0 MPOU3BOANTE COTTIACHO UHCTPYKLIUU HA IPUOOD.
17.1. OcuusmiorpaMmbl NEPBUYHOTO M BTOPUYHOIO HAMPSIKEHUS] CUCTEMbI 3a)KUTAHUS C
kommyTaropoMm TK-102 noka3zansl Ha puc. 31 a, 0; cuctemMbl

3akuranusi apromoomist 'A3-24-10 - Ha puc. 31 B, T; cucTeMbl 3aKUTaHus aBToMoOMIst BA3-
2108 na puc. 31 n, e. XapakTep HpOSABIECHUS HEUCIPABHOCTEW KaTyIIKH 3a)KUTaHus,
pacnpenenurens, cBedeil 1 BBICOKOBOJIBTHBIX MPOBOJIOB TAKOM K€ KakK M JUIsl KJIaCCUYECKOU
cUCTEeMBI 3axuranus. [Ipy HencrpaBHOCTUTPAH3UCTOPHOIO KOMMYTATOPA CUCTEMA 3aKUTaHUS,
KaK MpaBujo, HepaborocnocoOHa. PaboTocnocoOHOCTh KOMMyTaTopa MOXKHO IPOBEPHUTH C
MIOMOUIBIO BOJIBTMETPA.
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OcuunnorpaMmbl KOHTaKTHO-TPAHZUCTOPHEIX M OSCKOHTAKTHEIX CHCTEM 3AXKHTAHMS

IIpoBepka cuctemsl 3axuranus ¢ kommyratopom TK-102.

[Tepen mpoBepkoil KoMMyTaTOpa clieAyeT yOeauThCcsl B UCIPABHOCTH MEPBUYHON TN
CUCTEMBI 3a)KUTaHUS MPU TOMOIIM BOJBTMETpaA. I 3TOro yCTaHOBUTH IepeKiodareiab S6 B
noynoxeHue «l», mpucoequHUTh 3axuM «M» K Kopmycy aBurarensd, a 3axuMm «b» — k
OC3bIMSHHOM KJIEMME€ KATYIIKH 3aXUTaHWs. BKIIOYATH 3aXWUTaHWE H TMPOBOPAYMBATH
KOJIEHYaThId BaJl MMyCKOBOM PYKOATKOM. [Ipyu 3amMblKaHUM KOHTaKTOB IOKa3aHUs BOJbTMETpa
JOJKHBI ObITH Topsiaka 1,5 B, a mpu pazmeikanuu — nopsiaka 12 B.

Ecnu 3TOoro He mpouCXOoAUT TO HEOOXOIUMO MPOBEPUTH HATMYUE HATIPSKCHHS

Ha BCEX MOCIIE0BATEIbHO COeTMHEHHBIX AIIeMEeHTax MePBUYHOM nend  mpu
Pa30MKHYTBIX KOHTAaKTax MpepbiBaTesis. DJIEMEHT, 0 KOTOPOro HAMPSKEHNUE

€CTb, a IIOCJIE KOTOPOT'O HET — HEMCIPABEH.

Jlns mpoBepKHM KOMMYTAaTopa HU3MEPHUTh HANPSIKEHHWE Ha €ro KIeMMax IMpU Pa3sOMKHYTBIX
KoHTakTax. Hampsokenue Ha kiemme «K» 1 Oe3bIMAHHON KJIEMME JIOJDKHO OTJIMYAThCSl HE
6onee uem Ha 0,5 B, a Ha kiemme «P» He Oonee yem Ha 3 B or Hanpsikenus Ha kiemme «BK-
b», no6aBouynoro comportuBieHus. Ecnu Ha kiemme «P» xomMmyTaTopa mpu pa3OMKHYTBIX
KOHTAaKTaX MMpephIBATEIIs HAMIPSHKEHUS HET, TO 3TO YKa3bIBaeT Ha OOPHIB B IIETIH YIIPABICHUS.
[Ipu TemmoBoM mpo0Ooe TpaH3UCTOpa HaNpsHKEHHWE Ha Oe3bIMSIHHOW Kiemme OyaeT
MTOHM>KEHHOE.

[Ipu 3aMKHYTBIX KOHTaKTax IMpephIBaTeNs HAPsDKEHUE Ha O€3bIMSIHHOM KIeMMeE JI0JKHO OBITh
He Ooiee 1,5 B.

[Tposepka paboTocrocoOHOCTH KOMMyTaTopa aBTomoomiiss BA3-2108.



J1y1g ipoBeieHUs! IPOBEPKU HEOOXOAUMO:

OTKJIIOYUTH JAaTYUK OT KOMMYTATOpa;

3a3€MJIUTh BHICOKOBOJIBTHBIN BBIBOJ] KATYIIKU 3aKUTAHUS,

BKJIFOYUTH 32KUTAHUE;

MOAKITIOUNTH 3a%HUM «by» K kiiemme «K» kaTymiku 3akuranusi, 3axuM «M» K

Macce JIBUraTels.

Hamnpsbkenne Ha xiemme «K» karymku 3akuranHusi 10JbkHO ObiTh +12 B. Ecnum mampsikxenue
MeHee 5 B, Bo3MOXeH mnpoOoil BBIXOJHOTO TPaH3HCTOpAa WM MPOOOH MPOKIAIKU IO
TpaH3ucTopoM. [Iisi mpoBepKH YMPaBISIIOMIMX Leneil KoMMyTaTopa MOJKIIOYUTh K Macce U
OTCOEJIMHUTh BBIBOJ «bO» pa3zbema KommyTaTopa. Hampsbxkenue Ha kiemme «K» moimkHO
CHU3UTHCS 10 7-8 B u uepes 2-7 ¢ noctuub 3HaueHus +12 B.

Ecnu xoMmMyTaTop ncnpaseH, IPOBEpUTh paboTOCOCOOHOCTh AaTuuKa. [IpoBepky mpousBoasr
Ha aBTromoOwie. [l 3TOro HEOOXOIUMMO: OTCOEIUWHUTH JATYUK OT KOMMYTAaTopa;
IPUCOCTUHUTE 3aXUM «M» K Macce IBUrateins; HPUCOCAMHUTH 3akuM «lIp» K BbIXOZY
natynka (A7 TpoBepkH gartuuka aBromoOmns BA3-2108 coeauHHTH pe3UCTOpPOM ¢
HOMMHAJIBHBIM coNpoTHUBiieHnEM 1 KOM KOHTAKThI «2», «3» pa3beMa, Ha KOHTAKT «3» IOJIaTh
HanpspkeHue +12 B, 3axum «M» pucoeIMHUTh K KOHTAKTY «1» pazbema);

BKJIFOYMUTD CTapTep.

Eciu naTunk MarHUTORJIEKTPUYECKUHM, TO OCLMIUIOIpaMMa J0JKHAa COOTBETCTBOBATh puc. 32,
xK

Jnsa patumka ¢ mukpornepekirodarenem Xomna (BA3-2108) ocuummiorpamMma  J1oimKHA
COOTBETCTBOBATH puc. 32, 3.

)

Puc. 32. OcunnnorpaMMbl KOHTAKTHO-TPAH3UCTOPHBIX U OECKOHTAKTHBIX CUCTEM 3a)KUTaHU
a, 0) NepBUYHOE U BTOPUYHOE HAPSKEHUE CUCTEMBI 3a)KUTaHUS

¢ kommyTtatopoM TK-102. HopmansHoe nzobpakenue;

B, T') IEPBUYHOE ¥ BTOPUYHOE HAMPSDKEHUE CUCTEMBI 3aKUTaHus aBToMoomst ['A3-24-10;
11, €) IEPBUYHOE U BTOPUYHOE HANPSIKEHUE CUCTEMBI 3a)KUTaHUS

aBTomooOumiss BA3-2108;

) CUTHAJI Ha BBIXOJIE MAarHUTORJIEKTPUUECKOI 0 AATUNKA;

3) CUTHaJl Ha BBIXOJIE IaTYMKa C MUKpOIIepeKItoyaTeaeM Xosuia



JIMarHoCTUPOBAaHUE LIMIMHIPONOPIIHEBON TPYIIIbI ABUraTENs]

Hasznauenne komnpeccomerpa
Komnpeccomerp npenHa3HauyeH A U3MEPEHMs KOMIIpECCHM B LMIMHApax asurartens. OH
coctouT (puc. 1) u3 kopmyca 2, B KOTOpbIi BMOHTUPOBAH
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Puc 1. Komnpeccomerp: oot
33 ot
X

Pabota xommpeccomerpa

BriBepHYTh BCe CBEUM 3a)KUTaHUSI U MOJHOCThIO OTKPBITh BO3AYIIHYIO 3aCIOHKY. Pe3MHOBBIN
HaKOHEYHHUK 4 KOMIpPEeCCOMETpa BCTABUTh B OTBEPCTHE ISl CBEUM TMEPBOTO IUIUH]IPA, IIJIOTHO
MpUXKaTh HAKOHEYHUK K KPOMKE OTBEPCTHUSl U MPOBOPAUMBATH KOJIEHYATHIN Bajl ABUTATEINS J10
TeX TOp, TOKa JaBJE€HHWE B LWJIMHJIpPE HE TMEpecTaHeT yBeIW4HBaThca. YactoTa BparieHus
KOJICHYATOTO BaJsia JBUTraTels JokHA ObITh 180-350 Mun.

3ahuKCUPOBAB BEIMYMHY MaKCUMaIBHOTO JABJICHUS B IUIUHAPE, COPOCUTH

MOKa3aHUsi MaHOMETpPA Ha)KaB Ha LLITOK KJIAllaHa, BHICTYNAIOLIEr0 U3 Pe3NHOBOTO

HakoHevHHKa. [lonydyeHHOe 3HaueHne CPaBHUTH ¢ HOpMATUBHBIM (Tabm. 1). Tabnuna 1
HopmaTuBHbIE 3HaUeHNUs TaBIEHUS KOHIIA TAKTa COKATHUS

[TapameTpsl VA3- [A3- BUJI- [KamA  [IM3- [['A3-
JUArHOCTUPOBAHHUS 3151 66 131 3-740 38 3102
JlaBaeHne  KoHIIA TakTa 0,7 0,67 0,65 1,7 1,65 0,8

cxkatus, Mlla

Pasnocte  maBnmenmst  konma 0,10 0,10 0,10 0,10 0,10 0,10
cKaTuA MEXITY

uwimHapamu,MlIla,He
Ooitee

Hasnauenue nueBmorectepa K-272
[TaeBMoTeCcTEp cocTOMT W3 Oyioka mUTaHUs 1, ykazatens 2 W OBICTPOCHEMHOU MYy(PTHI 3,
COeAMHEHHBIX THOKUMU BO31yX0BOZaMu (puc. 2).
briok nuranus 1 nmpeacTaBisieT co00i peayKTop JaBiaeHUs ¢ GUIBTPOM TOHKOM OYHCTKHU.
VYkazarenb 2 oObeAMHSET B ce0e MAaHOMETP M KOPYHIIOBYIO BTYIKY 6 C
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KaJMOpOBaHHBIM OTBEpcTUEM auaMeTpoM 1,2 MM. Brynka 3aBanbiioBana Bo

BXOJHOM IITYIIEPE yKa3aTes.

pICTpOCheMHAsT MydTa 3 CIIy)KUT AJIsl MOAKIIOUEHHUs MTHEBMOTECTEPa K IPOBEPSIEMOMY
mumHapy. s mpemoTBpamieHuss pacxojla BO3AyXa B OTKJIIOYEHHOM COCTOSHUU MyQTa
cHa0KeHa 3alIOPHBIM KIIAIIAaHOM.

Hpyras nogo6Has mydTa 5 CIy>KUT JJIs MOABOJIA CIKATOTO BO3Ayxa K 010Ky mutanus. C
MOMOIIBI0 ATOM k€ My(QThl CXKATbli BO3AYX MOXET I[10/IaBaThCi HEMOCPEACTBEHHO B
IIPOBEPSIEMBIN LIMJIMH]IP.

Bo3agyxonpoBoasl 4 BBIMOJHEHBI THOKOW MMOJMMBUHUIXJIOPUIHON TPYyOKOW C BHYTPEHHUM
JUAMETPOB 8 MM U TOJIIUHOMN CTEHKU 2,0 MM.

[IpoBepka TEepMETHUYHOCTM HAJIOPIIHEBOIO MPOCTPAHCTBA ILWIMHApPA JABUTrATEIIS
MPOU3BOJIUTCS IMYTEM HM3MEPEHUs JaBJICHUS BO3JyXa B LWIMHJIPE, I0/IaBa€MOro dYepe3
KaTMOpOBOYHOE OTBEPCTHE KOPYHIOBOM BTYJIKU 6.

[Ipu HanM4MKM yTEUKH BO3AyXa M3 HAIMOPIIHEBOIO MPOCTPAHCTBA OYJIET UMETh MECTO
CHMKEHUE [IaBJICHUs, BEJIMYMHA KOTOPOIrO MPONOPLHMOHAIbHA pacXoy BO3JyXa dYepe3
HEIJIOTHOCTHU B LIWJIUHIPE.

Tak kak JaBjaeHUE BO3AyXa 10 KOPYHJIOBOM BTYJIKHM HOJJIEPKUBAETCA PEIyKTOPOM Ha
nocrosstHHOM ypoBHe — 0,16 Mlla (1,6 krc/cm), cHIKeHHE AaBieHHs, HaOJIr0gaeMoe IO
MaHOMETpy, OyJeT XapakTepu30BaTh W3HOC HuIuHAponopiiHeBoi rpynmsl (LIII7), cocTosnue
KJIAMIAaHOB M MPOKJIAJIKU TOJIOBKH OJI0KA IIUJIMHJIPOB.

HeucnpaBHOCTH KJIamaHOB, MPOKJIAIKKA TOJOBKM OJIOKa BCTPEYAIOTCS CPABHUTEIHHO
peIKOo, Kak MpaBWIO, NPUYMHOW YyTeuku sABisierca u3zHoc LI, mostomy ¢ mnomomibro
MMHEBMOTeCTepa MOKHO MTPOrHO3UPOBATH OCTATOUYHBIN pecypc aBurareneii 6e3 pazoopku LI

s mocoequHEHUsT K ABUTATENI0 CIYXKUT YHUBEPCAIbHBINA COCTaBHOW IITYyIEp (pHC.
3), coctosiuii U3 Hummens 1, mrynepa 2 U HakoHeuHUKa 4. HakoHEYHHK WCTIONB3YeTCs JIst
JU3EJIbHOTO IBUTATENsA, KPEIIEHHE MITYLepa B 3TOM Cllydae MPOU3BOJUTCS C MOMOIIBIO yIopa
3. CoenuHeHue ImITylepa C HHUMMNENIEM YIUIOTHAETCS TPOKIAAKOM §, a ¢ JABUTATENeM -
MpoKiaakamu 5, 6, 7.

Curnanuzarop 10 nmpenHa3HadeH IJis KOHTPOJISI Havaia TakTa CKaTus B IIUJIUHIPE.

KonTponbHblil  npoccens 9 COyXUT Ui TPOBEPKUM HCIPAaBHOCTH IHEBMOTECTEpa M
IpeJCTaBIseT cO00H KOPYHJIOBYIO BTYJIKY C OTBEPCTHEM
MM, 3aBaJIbI[OBAHHYIO B LITYLEP.

J.D



Puc 3. KommekT npruHaiexXHOCTEH:
1 — nunnens; 2 — mryuep; 3 — ynop; 4 — HAKOHEUHUK; 5,6,7,8 — MPOKIAAKY;
9 — KOHTPOJIbHBIN JIpoccenb; 10 — CUTHAJIU3aTOP
4. IToaroToBka K padore u paboTa MHEBMOTECTEPA
brnok mnuTaHus MOHTUpyeTCS Ha pabouyeM MecTe B BEPTUKAIBHOM IOJOXKEHHH.

CoeMHEHNE MAaruCTPaid C BBIXOJOM OJIOKA MUTAHUS ITHEBMOTECTEPA JIOJDKHO MPOU3BOIUTHCS
[UIAHTOM JIOCTaTOYHOM [UIMHBI C BHYTPeHHMM jauamerpoM &8 M. Ha koner nuianra
HEO0XOIMMO YCTaHOBUTH OBICTPOCHEMHYIO MY(PTY,HaXOISIIYIOCS Ha BXOJHOM IITyLEpe OI0Ka
nutanus. s cHstust My Thl HEOOXOIUMO CIBUHYTH €€ MPYKUHHBIA KOPITYC IO OTHOILICHHIO K
OCTaJbHBIM €€ YacTsAM U CMATh My(pTy co mrTylepa. Bo uzbexanune neperpy3ku MaHoOMeTpa
MMHEBMOTecTepa, Mepe nojaueii AaBlieHUs OTBEPHYTh KOJMAYOK PEAYKTOpa, MPEeABApUTEIBHO
ocnabuB KOHTPTalKy 8.
BceraBpre B MydTy 3 mHeBMOTECTepa KOHTPOJIBHBIN Jpoccenb (U3 MPUHAAICKHOCTEH) U
CHUMUTE MOKa3aHus MaHnoMmerpa. Ecim onm Beixomst 3a mpexaensl 0,11+0,0-1 MIla (1,1-0,1
Krc/cm?), yCTAaHOBHUTE €ro 3HayeHHs ¢ TMOMOIIBIO PeIyKTopa 6II0Ka MUTAHHUs ITHEBMOTECTEpa.
Jlannyto onepainuio HeoOX0AUMO BBITIOJIHATH €XKEIHEBHO Mepe] HauaaoM U3MEPEHUM.
[Ipu u3mepeHuy 1mKaia MaHOMETpa IOJKHA HAXOAUTHCS B BEPTHUKATHHOM TOJI0KEHUH.
[Topsiox paboThl

1. TexHuueckue ycioBus, HEOOXOAUMBIE JIJIsl MPOBEPKU T€PMETHUHOCTH HAAMOPIIHEBOTO
MIPOCTPAHCTBA IIWJIMHIPOB JIBUTATEIIS:
JIBUTATEJb MPOTPET;
BBIBEPHYTHl BCE CBEYM 3KUTAHUA, a y AU3EIS CHATHI (OPCYHKH; BO3IYyIIHAs 3aCIOHKA
OTKPBITA MOJHOCTHIO; YTOJI OTIEPEKEHUS 3aKUTaHUs (BIIPHICKA TOTIIMBA) COOTBETCTBYeET TVY.

[Topsimox paboTHI:

co0epuTe COCTaBHOM MITYIIEpP, YCTAHOBUTE €r0 HA MECTO CBEYU WJIH (POPCYHKHU MPOBEPSIEMOTO
LUJIMHIPA U YKPENUTE HA HETO aHAJIU3aTop;
IIyCKOBOW PYKOSITKOM MOBOpauMBaiiTe KOJEHYAThIM Baj 10 Hauyana TakTa cxaTus (10 Hadana
3BYKOBOT'O CUTHAJA).
YCTAHOBUTE TOPIIEHb B TOJIOKEHWE MOMEHTA 3a)XUTAHHUS WIM BIOPBICKA TOTUIMBA. KOHTpOIHh
YCTAHOBKM TOPUIHS TPOM3BOJUTE C TOMOLIBIO JIAMIbl, IOJKIIOUYEHHOM K KOHTAaKTaM
mpepsIBaTeNiss JUisi KapOIOpaTOPHBIX JIBUTATeNied WM C TOMOIIBI0 MOMEHTOCKOMa st
JU3EIIbHBIX JIBUTATENeH.
noAKIounTe MyQpTy 3 TMHEBMOTECTEpA K IITYIEPY, YCTAHOBJICHHOMY B CBEYHOM OTBEPCTHH,
IIPU 3TOM B LIWJIMHJP HAYHET MOCTYMNaTh Bo3AyX. [Ipon3BenuTe OTYET AaBIECHHS IO MAHOMETPY
nmHeBMoTecTepa. M3mepenue OyAeT BBITIOJIHEHO MPABWIBHO, €CJIM TIOPITHEBBIE KOJbIIA B
MOMEHT CHSTHs TOKa3aHUM OyIyT MpUXKAaThl K HIDKHEH TUJIOCKOCTH TOPIIHEBBIX KaHABOK.
[TosToMy HM3MEpSITH TEPMETUYHOCTH B TOJOKECHHH TIOPINHS B BEpXHEH MEPTBON TOUKE WIIU
IIOCJIE €€ HETb3sl.

['epMETHYHOCTh HAJMOPIIHEBOIO TMPOCTPAHCTBA KapOIOPATOPHBIX M JHU3EIbHBIX
JBUTATENIe cuuTaeTcs yAOBIETBOPUTENbHOM, ecnu AaBieHue Oyaetr He meHee 0,11 MIla (1,1
Kre/em?);

BO M30EKaHHWE TIEPEerpy3kKH MaHOMETpa HEOOXOJUMO TMPOBOPAYMBATH KOJICHYATHIA Ball
JIBUTATENIS TIABHO, MPOKPYYUBATH CTAPTEPOM He JI0MYCKAETCS;

MeCTa YTEUKH BO3JyXa OMpENeNAioTcs mpociayimuBanueM. /s Gojee TOYHOTrO omnpeaeneHus
BO3/lyX B NPOBEPSEMbIN LHJIUHIP JBUTATENE MOAAECTCS HEMOCPEICTBEHHO OT CETH CXKATOro
Bo3ayxa moj gaieHuem 0,4 Mlla (4 KFC/CMZ) st 6en3uHoBBIX aBurateneit u 0,6 Mlla (6
Krc/cm?), Jutst Tu3enei.

Jia storo mydry 5 orcoenuHsitoT OT Ojl0Ka MUTAaHUS MMHEBMOTECTEpa U

MIPUCOEIUHSIOT K IITYIIEPY B IPOBEPEHHOM LIUITUHIPE.

Mecra yTeuek onpenensitoTcs o MecTy BbIX0/a BO3AyXa:
[IIyHIUTETh (HETEPMETUYHOCTh BBIITYCKHOT'O KJIaraHa);



MHKEKTOp (HErepMETUYHOCTh BITyCKHOTO KJIallaHa);
MAacCJIOHAJIMBHYIO FOPJIOBUHY (HEIJIOTHOCTH IOPIIHEBBIX KOJIEL);
HAJIMBHYIO TOPJIOBUHY paanaTopa (IporopaHue MpoKIaaku OJI0Ka).
JlabGopaTopHas padora Ne3 /InarnocTupoBanue 0eH3MHOBBIX IBUTraTe el
JlnarHocTupoBaHUE CUCTEM U MEXaHU3MOB JIBUTATEIIs

1.1. JlmarnocTupoBaHue OCH3MHOBOTO JABUTATEIS C UCIIOIb30BaHUEM MOTOp Tectepa MT-5.

Tabnwuma 1
N3mepseMblil napameTp 3Ha4YCHUS
[10JIy4YEHHOE |H0pMaTHBHoe
HU3KOE HAIIPA)KEHUE
1. AKKyMyJisiTopHast 6aTapest 1oJ1 Harpy3Kou 112 B
2. Knemma «BK-b» - 3axnuranne BKIIOYEHO <0,5B
3. Knemma «BK-b» - craptep BritoueH >9 B
4. Ilpomepka HaNpsHKEHUS 3apsaaKu 13,8-14,8 B
AKKYMYJISITOPHOH O6atapeu
5. KoHTakThl npepsIBaTes:
B INHAMUKE OcLHILIorpamMma puc. 1
B CTaTUKE <0,2B
INNEPBUYHAS LHEIb
KoHnneHncarop OCLIMIITIOTPaMMBbI
Karymka uc. 3,4
KoHnTakThl nmpepsiBatesns
YT0JI 3aMKHYTOI'O COCTOSIHUSI KOHTAKTOB 30 +2°
WN3meHeHne yria  3aMKHYTOrO COCTOSIHMS < 30
KOHTAKTOB
ACHHXPOHU3M < 30
BTOPUYHAS LHEIIb
[TosnstpHOCTH OCIIMILIOrpaMMa puc. 9
OOMOTKa KaTyIIKu OCLIMILIIOTpaMMa
nc. 11, 12
IIpoBon BH nentpansHbii
Caeunble TPoOBOJIA OCLIMILIIOTpaMMa
uc. 13-18
BbICOKOE HAIIPAKEHUE
1 P B W [56 |78
Cseun, kB B-14 kB (e 6onee 3 kB)
Yckopenue kB
Karymka kB > 14 xB
Potop kB <5 kB
OIEPEKEHUE 3AKUT'AHUS
HauanbHblii yrou b()
IOOEKTUBHOCTD PABOTHI HUJIMHAPOB
[Toxazanus Craixenne n < 25 % ot
npudopa HAaMEHbIIEH BETNYNHBI,

[10JIy4CHHOU IIpU
M3MEPCHUSX




1.2. OnpeneneHue copep aHusl OKCHIA YIJIEpOJa U YIJIEBOAOPOJIOB B OTPabOTABIIMX Tazax

OEH3MHOBOI'O JABHUIaTCIIA

Tabnuma 2
Pexxuma Conepxxanue CO, % Conepxanue CH, ppm
UCTIBITAHUH (hakTHUecKoe HOPMAaTHUBHOE (bakTHYeCKOe HOpMaTHBHOE
nmin 3,5 2500
NIoB 2.0 1000
3akiroueHue
1.3. JlnarHocTUpoBaHUE IWJIMHJAPOMNOPIIHEBON TPYIIBl U  Ta30paclpeAesuTeIbHOTO
MexaHu3Ma

1.3.1. JluarHocTupoBaHue ABUraTeNsi KOMIIPECCOMETPOM

Tabmuma 3

Howmepa
3aMEPOB

3HaueHus: Komnpeccuu no s apam, Mlla

1 D

3 A

5 6

1

Cpennee
3HAUCHUE

2.3.2. I[I/IaFHOCTI/IpOBaHI/IC ABUTATCIIA 110 TCPMETUIHOCTHU HAATIOPITHEBOI'O MPOCTPAHCTBA

[Tpumensiemoe o0opynoBaHuUE:

Tabmuma 6

Homepa
3aMepoB

3HayeHusI KOMIIpeccuu no muianHapam, Mlla

1 2

3 H

5 6

1




2

3

Cpenuee

3HAYCHHC

3aKIroueHue

BriBogb! o pabote

PaGoT BBIIONMHWI CTYJIEHT y4. rpyImmna PabGoty mpunst c
OLICHKOU IIpenonasarens

IIpaBnia TexHuKH 0€301aCHOCTH
[Ipu BrIItOUEHUH NPUOOPOB B CETh HEOOXOIUMO HCIOIB30BaTh PO3ETKY, 3a3EMJIISIOIIUI
KOHTAKT KOTOPOH MOAKIIIOYEH K 00LIeMy KOHTOPY 3a3eMJICHHUS.
Bce noaxmodenus (oTkiouenus) MoTop tectepa MT-5 u razoananmuzaropa
B nBurarento npou3BoIUTh TOJBKO MPH HEPAOOTAIOIIEM JABUTraTEIE.
Bo BpeMms mporpeBa razoaHaiu3zaropa KaTE€rOpHMUYECKH 3allpellaeTcsl MOAKIIYaTh
ra3o3abopHuK K mryuepy «BXO/» razoananuzatopa.
OKCIUTyaTtanusl MMHEBMOTECTepa TpH JaBiieHMH Ha Bxoae Oomnee 0,8 MIla He
JIOITYCKaEeTCl.
JlBurarenu myckaroTCs TOJBKO IO YKa3aHHUIO IpenojaBaTesisi U B TNPUCYTCTBUU
nabopaHTa.
3amnpeniaercs:
II0JIb30BATbCS ~ HEUCIIPaBHBIM ~ HMHCTPYMEHTOM WM HE COOTBETCTBYIOUIEMY CBOEMY
Ha3HAYeHHIO; MPHUKAcaTbCsl K BBITYCKHBIM TpPyOONpPOBOAAM; HAaXOAUTHCA B IJIOCKOCTH
BpAI[EHNs BAJIOB U LIIKMBOB; BBITOJHATH PAOOTHI IO TEXHUYECKOMY OOCITYKMBAHUIO TBUTATEIIS
Ha paboTarolleM JBUTaTese U B X0J/I€ SKCIEPUMEHTOB; MPHU MPOJIMBE TOIIMBA U CHEIMATbHBIX
KHUJIKOCTEW HEMEUIEHHO yOpaTh uX.
[lepen mpoBeaeHHeM 3aMepoB YOEIUTHCS B OTCYTCTBUM IOCTOPOHHHUX IPEIMETOB
OKOJIO BpalaroIIMXCs A€Taled U HAIMYNU 3alIUTHBIX SKPAHOB.
U 3HaTh MECTa Pa3MEILEHUsS IPOTUBOIOKAPHBIX CPEICTB U IPAaBUIIA MOJIb30BaHUSA UMHU.
JlabopaTopnasi paGoraNe4
JImarHocTUpoBaHMe TOIIMBHOM anmapaTrypsbl Au3eseH.
HEJIN PABOTHBI
U3Y4YUTh JUArHOCTMYECKHE IapaMeTphl, METOIbl M CPEACTBA, HCIOJIb3yEMbIC IS
OIpeAENIEHUsI TEXHUYECKOTO COCTOSHUS TOINIMBHOM aImaparypbl IU3eIei;



(bopMHpOBaTh y 00y4aeMbIX KOMIIETEHIIUH POBEACHHSI SKCIIEPUMEHTAIBHBIX UCCIIEJOBAHUN U
aHaJM3a MOJyYEHHBIX Pe3yJIbTaTOB; MIPUBUBATh 00YYaeMbIM HAaBBIKM PaOOTHI C 1a00OPaTOPHBIM
000py10BaHNEM, KOHTPOJIbHO-U3MEPUTENILHBIMU IPUOOPAMU U BBIUMCIIUTEIbHON TEXHUKOM.
JlaGopartopnass paboTa BBINOJHSETCS B  CICHUAIM3HPOBAHHOW  JabopaTopuu
nuarnoctupoBanus u TO ATC.
[Tpu moaroTOBKE U B X011€ pabOTHI CTYIEHTHI H3y4aloT:

JIMarHOCTUYECKUE MapaMeTpbl TOIUIMBHOM anmapaTypsl Au3eliei, ciocoObl UX perucTpaunuu u
aHaJIM3a; METOJbl JMArHOCTUPOBAHMsI TOIUIMBHOM amnmapaTypbl AM3ENIEH, OLEHKY HuX
UHPOPMATUBHOCTH M  BO3MOXKHOCTH IpubopHOM peanmszauuu B ycinoBusix CTO;
JIMAarHOCTUYECKOe  o0opyZoBaHWe  (CTEHAbI, MPHOOpPBI,  YCTPOWCTBA, MPOTPaAMMHOE
o0ecreyeHue), UCHoIb3yeMOoe Il OLIEHKU TEXHUYECKOro COCTOSIHMS TOIUIMBHOH armapaTrypsl
nu3eleit ¢ coOMI0IeHUeM TEXHUYECKUX YCIIOBUH 1 MPaBUII TEXHUKU 0€30IacCHOCTH.

JlaGopaTtopHass paboTa mpenycMaTpUBaeT IPAKTUYECKOE BBINOJIHEHHE padoT Mo
JUarHOCTHUPOBAHUIO TOIJIMBHOM anmnapartypsl auseneil Ha crenaax KN-22205

B kxoHue paboTel oOOy4aeMble aHAJIM3UPYIOT MOJYYCHHbIE 3HAYEHUs, OQOPMIAIOT
pe3yabTaThl 1a00paTOPHOI pabOTHI M MPEACTABISIOT €€ K 3allIHTe.
1.1. Kpatkoe copepxanue paOOThl, BBINOJIHAEMON KypCaHTaMU Ha 3aHATUH

xo7ie 1abopaTopHOil paboTHI OTPadaTHIBAIOTCA ABA YIEOHBIX BOIIPOCA.
JluarHocTupoBaHWe  TOIUIMBHOM  ammapaTypbl  Jau3ens. AHaiau3  pe3yibTaToB

JUarHOCTUPOBAHUS.

[Tepen HavaoM pabOTHI TPOBOAUTCS KOHTPOJIb MMOATOTOBICHHOCTH 00yJaeMBbIX K 3aHSATHSIM.
[TepBriii yueOHBINM Bompoc oTpabaThiBaeTCs B COCTaBe BCel yueOHOM rpynmbl. YueOHoe

Mecto 1 «JluarHocTupoBaHue TPUOOPOB TOIUIMBHOW armapaTypb». OOyuaeMble Ha CTEHIE

KW1-22205 npoBOJsAT UCHIBITAaHUS TOIUIMBHOTO HACOCA BBICOKOTO JIaBlieHUs, a Ha ctenae T9161-

115 (puc.1) mpoBepKy U peryinupoBKy

bopcyHOK qu3ene.

Crena 11st IpoBEepKH (POPCYHOK U HACOC - (DOPCYHOK:
1 — kopmyc; 2 — KpbllKa; 3 — yKaszarenb; 4 — ciuBHas IpooOka; 5 — canyH;

6 — BBIXOJHOM -IITYyILIEp; 7 — HAcoc; 8 — BcTaBKa; 9 — kpan «K MaHOMETpY»;
10 — kpan «Cnuy»; 11 — kpoHmreiin; 12 — npusma; 13 — BUHT HAXKUMHOIA;

14 — 3axuM Hacoc - popcyHkH; 15 — konnauok; 16 — mrynep; 17 — mabioH;
18 — TymOnep; 19 - manomeTp; 20 — koxkyXx; 21 — anexTpoasurarens M2235;
22 — BEeHTUJATOP; 23 — KaMepa BIpPHICKA; 24 — 3arinymika; 25 — KpBIIIKa;

26 — CMEHHBIN TOTUIMBOMPOBO; 27 — pbIuar; 28 — pyKosaTKa; 29 — mpokiaaKa

IMopsinox mposepku THB/I 1 ¢popcyHok npenacrasieH B npuioxenuu 1. Ilpu orpaboTtke
BTOPOT'O BOMPOCA CTYJIEHThI aHATM3UPYIOT NOJTyUYEHHBIE
pe3yJbTaThl, JENAl0T BBIBOJABI U O(QOPMIISIOT MPOTOKOJBI MCHBITAaHUN (Tmpuioxenue 2). B
KOHIIE 3aHATHS TMPEACTaBIAIOT padoTy K 3amure. MeToaudeckue yKa3aHHsl CTyJIEHTaM I10
NOJAroToBKe K padore IloAroroBka mpoBOAUTCS B CIELUAIN3UPOBAHHON ayquTOpuu. CTyAEHTHI
U3Yy4aloT JMAarHOCTUYECKOe OOOpyJOBaHWE, TEXHUYECKHWE YCIOBUS TMpU IPOBEIECHUU
HKCIIEPUMEHTOB U MEpPbI O€30M1aCHOCTH.

Ocoboe BHUMaHHE CcleIyeT OOpaTuTh Ha (QUINYECKUIl CMBICT H3MEpSEMBIX
[IapaMeTpoB, 3aBUCHUMOCTb TEXHUYECKOIO COCTOSHHUS TOIUIMBHOM amnmapaTypbl IU3€NIs OT
HaJIM4Us NOBPEXACHUN U OTKA30B.

OTtueTHbIE MaTepHalbl 110 3aHATHUIO, OPSAJOK U CPOKHM MX IpeacTaBieHMs Pe3ynbTaTsl
HOJYYEHHBIX YKCIEPUMEHTANIBHBIX JAHHBIX Ha pab04MX MecTax 3aHOCIATCA B MpOTOKojbl. [lo
KOKIOW CEpUM ONBITOB (M3MEPEHMM) JENaeTcsl BBIBOJA,  YTOUHSAIOTCS ~ 3aBUCHMOCTH
JUATHOCTHMYECKUX  IapaMeTpoOB  OT TEXHMYECKOIO COCTOSHHSA TOIUIMBHOW aIIapaTypsl
JU3EIs.

Ilocne odopmieHHsT NPOTOKOJIOB M YTOUYHEHHS TEOPETUYECKHUX IOJIOKEHHH,
OOBSCHAIOMUX (U3NYECKUHA CMBICT HM3MEHEHHS JAMArHOCTHUECKUX IapaMeTpoB, OTYET
IIPEJCTABIISIETCA PYKOBOJUTEIIO 3aHATHS HAa YTBEPXKICHHUE.



1.Ctena s UCbITaHUS JU3EIbHON TOTUIMBHOM anmaparypbl KI-22205-01

Crenp ans ucnblTaHus AU3enbHOM ToruBHOM anmapaTtypsl KI-22205-01 npennaznauen nms
WCIIBITAaHUS ¥ PETYJIMPOBKH TOIIMBHBIX HACOCOB BBHICOKOTO JIABJICHHS.

Ha crenie MOKHO BBITIOJIHSTH CJIEYIOLIUE OTEPALIUU:

1.1. McnbiTanue U peryJupoBaHue PsAIHBIX TOIJIMBHBIX HACOCOB C KOJMYECTBOM CEKIMU 10 12
0 CJICTYIOUIUM MTOKa3aTelIsIM:

BEJIMYMHA II0Ja4Yl TOIUIMBHBIMU DJIEMEHTAMU;

yroJ Havajia mojiauy TOTUIMBA METOJIOM IIPOJUBKHU OT CTEHI0OBOTO HACOCA;

yToJ1 Havajia BIPBICKMBAHMS TOILIMBA Yepe3 (POPCYHKY;

JIaBJICHHC IoJIbeMa HarHeTaTeIbHBIX KJIaIlaHOB U TepMeThYecKas
MIPOJIOJDKUTEIIEHOCTD TTO/IauH.

1.2. VcnpiTanue TOMIMBONOAKAYMBAIOIIUX HACOCOB I10 CJIEAYIOIIUM IMOKa3aTEeNsIM:
MIPOMU3BOUTEIHHOCTD;

MaKCHUMaJIbHO Pa3BHBAEMOE JIaBJICHUE.
VcripITaHre TOTUTMBHBIX (PHIIBTPOB IO CICAYIOIIEH CXeMe:
TepPMETUYHOCTb;

NPOITYCKHAs CIIOCOOHOCTb.

1.3. ITopsimox paboThI

Onpez[eneHI/Ie JaBJICHUA OTKPBITHA Har"€TaTCiIbHBIX KJIaIIaHOB, yriila  Hadala n
MMPOAOJIKUTCIIBHOCTH ITOJA4YH1 TOINIMBA CCKUOUAMU TOINIMBHOT'O HACOCA.

Y cTaHOBUTH KOXYX (I)OTO)I&T"II/IKEI Ha «0)), T.C. TaK, YTOOBI CTpCJIKa ObLIa IIPOTHUB HYJICBOI'O
ACJIICHHA TMOABHXKHOI'O JHCKa, KOrJa IIIYHXKEP HepBOfI CCKIIMM HaXOJHUTCI B B.M.T.. 910
HCO6XOI[I/IMO AJId YCTPAHCHUA YTJTIOBBIX HOl"peI_HHOCTeI\/'I.

B.M.T. utyHXepa MmepBOil CEeKIIMU HAacoca ¢ CUMMETPUYHBIM MpOoQuIIeM Kyladka OMpenennuTe
cienyomum obpazoM. MeasieHHO MpoBOpadnBasi BaJl IPUBOA CTEHA BOPOTKOM, OIIPEACIIUTD
YroJj B Ipajycax MOJBHKHOIO AUCKAa OTHOCUTEIBHO CTPEJIKM KOXKyXa B MOMEHT MpEKpalIeHUs
BBITEKAHHS TOIUIMBA M3 TPYOKH, COEIMHEHHON C TMEpBOM CEKIMeW Hacoca (Hadayio Mojaadu
TOTIMBA TepBOil ceknueit). [IpoBopaunBas Baj B 00paTHYI0 CTOPOHY, CHOBA OIMPENEIUTh yroll
B I'pajlycax B MOMEHT IpeKpallleHus] BBITEKaHUs TOIUIMBA U3 ATOM ke TpyOku. [IpoBopaunBas
BaJ elle pa3, YCTAaHOBUTHh €r0 B TAaKOE TMOJOKEHUE, YTOOBI JeJeHHE MOIABUKHOIO JHCKA,
HaxOJIAIIeecs TOCEpeIMHEe MEXIy OIPEACIICHHBIMA YyTJIaMH, OKa3ajoCh MPOTHB CTPEIKU
KOXKyxa. B TakoM moio’keHHH KyJIagyKOBOTO BaJjia Hacoca IUTyH)Kep MepBoil ceKIuu Oyaer



[Iponoikenue npuinoxeHus 1

HaxoJUuTbCA B B.M.T. HpI/I 9TOM HCO6XOI[I/IMO 0CIa0UTh KPCIUICHHUE KOXKYyXa, IMIOBEPHYTH €ro a0
COBITaACHUA CTPECJIKU C HYJICBBIM JCJICHUCM IMOABHUIKHOT'O AWCKA U 3aKPCIUTD.

Jns onpeneneHus: MPOAOKUTEIBHOCTH MOIa4U MTPOJOJKATh IPOBOPAYMBATH KYJIAUKOBBIN BaJl
0 MOMEHTa, KOrja TOIJIMBO HAyHET BbITeKaTh U3 TpyOku. MHTepBan B rpagycax MExIy
MOJIO’KEHUEM JIMCKA B MOMEHT, KOrJa KPOMKA IUIYH)KEpa MEPEKPHIBAET BIIYCKHOE OTBEPCTHUE
BTYJIKH (IIpEKpallleHue BbITEKaHUs TOIUIMBA U3 TPYOKH), U MOJOKEHUEM TUCKAa B MOMEHT, KOTJa
KpOMKa TUIYHXE€pa OTKPHIBAET OTCEYEHHOE OTBEPCTHE BTYJKHM (MOMEHT Hayaja BBITCKaHUS
TOIIMBA U3 TPYOKH), COOTBETCTBYET F€OMETPUUECKON MPOJAOIKUTEILHOCTH OIa4H TOIINBA.

AHaNnOTHYHBIM 06p830M OIPCACIIUTL Ha4YaJl0 U IT'COMCTPUYUCCKYIO MMPOAOJDKUTCIIBHOCTE MOAAYN
TOIINIMBA OCTaJIbHBIMH CCKIIUAMMU TOIIJIMBHOI'O Hacoca.

1.4. Onpenenenue BeIUYUHBI I0JJa4K TOIUIMBHOTO Hacoca

BxutounTh 3i€KTpoJBHUraTelh Baja MPUBOJA CTEHAA U IO TaXOMETPY SJIEKTPOHHOrO OJoKa
YCTaHOBUTh HOMHHAJIBHYIO YacTOTY BpalleHMs] KyJIadyKOBOro Bayia Hacoca. Jlath mopaboTath
HACOCY JI0 TMOJHOTO yIaJICHUsI U3 CUCTEMbl HU3KOTO JAaBJICHUS Ty3bIPHKOB BO3TyXa.

VYcTaHOBUTH — pblYar  peryyidaropa Ha MaKCHUMalbHyl0 nonady TorumBa. HaOpatb
HepeKsrYaTeseM HE0OX0JMMOE YUCIIO LIUKIIOB, HAXKaTh KJIABUIILY

«IOJJAYA» n naxarps kHONKYy «IIYCK». Ilocie Toro, xak KyJaukoBBI Baj TOIJIMBHOTO
Hacoca COBEPIIUT 33JaHHOE KOJINYECTBO 000POTOB (UUCIIO

IIUKJIOB WJIM YUCIIO BIPBICKUBAHUI), SIEKTPOMArHUT 00ECTOYUTCS M 3aCIOHKA MOJI AEHCTBHEM
IPYXUHBl BO3BPAaTUTCS B MCXOJHOE TMOJOXeHHe. JlJig MOATrOTOBKM CIEAYIOLIEro 3amMepa
Heo0xo1uMo HaxkaTh KHONIKY «CTOID».

YpoBeHb TOMIIMBA B MEH3YpPKaX ONPEAEIUTh M0 HIHKHEMY MEHHCKY, a 00beM

— TI0 LIKaJle, HAHECEHHOM Ha MEPHOU EMKOCTH.

1.5. Onpenenenue yria Hayajia BIPHICKUBAHUS TOTUIMBA

[Tepen onpeneneHneM yriioB Hayana BIPHICKUBAHHS HEOOXOIMMO BbICTaBUTh TOIUIUBHBIN HAcOC
Ha «0» myTem ompeneneHus yriia Hadajga BIPBICKMBAHUS ¢ OJHOW W Tou ke cexuueit THB/I,
TOTIJIMBOIIPOBOJIOM U (POPCYHKOM MU ITPaBOM

B neBom BpamieHuu KynadkoBoro Bama. [lpm 3ToM HEOOXOAWMO TOOMTHCS OIMHAKOBBIX
MOKa3aHUHN yTJIOB Hauyajla BIPBICKUBAHUSA NPU IPAaBOM U JIEBOM BPALIEHUM IYTEM IOBOPOTA
KOXyXa ¢ (POTOJaTYUKOM.

HAcCOC HarHeTaeT TOIUIMBO B (OpCYyHKY (Hacoc-opcyHky) 4. JlaBneHue B

CUCTEME KOHTPOJIUpYyeTCs 1o MaHoMeTpy 5. COpoc 1aBieHus U MOJKII0YEHHE

WIM OTKJIIOUEHHWE  MAHOMETpa  OCYIIECTBISAETCS kpanamu «CmuB» 8 m «K
MaHOMETPY» 6.




Puc. 2. CxeMa nogadu TOILIMBA

[TapameTpsl, IpoBEpsieMbIC Ha CTEH/IC

s ¢hopcyrnox:

JIaBJICHHE Havajla BIPHICKWBABAHHUS,

KaueCTBO PACIIBUICHUS TOTUINBA;

THJIPABINYECKasi TNIOTHOCTh (DOPCYHKH;

TEPMETUYHOCTH TI0 3aMUPAOIIEMY KOHYCY PaCTBLIUTEIIS.
HcnbiTanue GopcyHOK Ha CTEHJIC

Uro nposepsercs MeToauka npoBepku. TeXHUUYECKHE yCIOBUS
1 2
[IpoBepka pacmbuMTenss  Ha [YCTaHOBUTH (POPCYHKY Ha CTEHJ;
OTCYTCTBHE  NOJATEKAHUI U OTBEepHYTh KpaH «Hacoc»;
34COPEHHOCTH  COILIOBBIX IICUCTBYSL HAaCcOCOM, CJENaTbh HECKOJIbKO
OTBEPCTHUI DHEPTrUYHBIX BIPBICKOB. KommuecTBo cTpyi

TOIJIMBA JIOJDKHO OBITH PAaBHO KOJHYECTBY
OTBEPCTHIA;

3aBEPHYTH KpaH «Hacoc2 (BKIIFOUEH
MaHOMETD);

POW3BECTH 5 BIPBICKOB U  OLEHHUTH
MCTIPAaBHOCTH PACIBLTUTES.

[Ipy paBHOMEPHOM TOBBIIICHNY JIaBJICHUS HA

1,5 u 2,0 MITa (15-20 kI'c/cM?) HuKe TaBlIeHuUs
Hayajga BIPBICKA PACHBUIMTENh HE JOJKEH

IMETh ITOATEKaHUM TOIJINBA




1

2

[IpoBepka bopcyHKH Ha [OTBepHYTH KpaH «Hacocy;
repPMETUYHOCTh [I0THATh JIaBJICHUE  TOIUIMBA B CHCTEME Ha
1,5 1 2,0 MITa (10-15 xI'c/cM?) HIKe TaBiIeHUS
Hayvasa BIPHICKA;
OLICHUTh HAJIMYME WJIM OTCYTCTBHE YTECUKH
uepe3 COeTUHEHUS;
Mecto yTeuku Bun nHencnpaBHoCTH
Uepes pe3bly Cnabast 3aTspKkKa Trailku
BATSHKKU TaliKy W I0TalaHue
MEXaHMYECKUX NMPUMECEN
MEXAY  YIUIOTHSIIOIIUMU
TOpLAMU KopIryca
pacIbUIUTEIS
Uepes npeHaxxHoe  |bonpmion U3HOC
OTBEPCTHE  KOpIlyca  |HaIpaBJsiolIen
(bopcyHKHU HOBEPXHOCTHU UTJIBI
pacIbUIUTEIS
Uepes COILIOBBIE HennorHocts  3ammopHOro
OTBEPCTHS KOHyca UTJIBI
pacibUINTENs
[IpoBepka dbopcyHku Ha  |OtBepHYTh KpaH «Hacocy;
TaBJIeHNE BIIPBICKA [POBEPUTH U OTpEryJiInupoBaTh JlaBJICHUE
Brpbicka B mpenenax 21,0+0,3 MIla (210 [J 3
KIc/cm?)
[IpoBepka dbopcyHKH Ha |OtBepHYTh kpaH «Hacocy;
KayeCcTBO pacibLIMBaHUS CO3/1aTh JaBJIEHUE B OJOCTU (HOPCYHKHU IIpU
TOTITNBA TeMIe KauaHus peruara Hacoca 50-60 xo10B B

MUHYTY;

OIIPEAETIUTD BHU3YaJIbHO Ka4ecTBO
pactbIIMBaHUS U OTCEUKY TOIIMBA.

PacribuieHHOE TOTUIUBO JOJDKHO HMMETh
TyMaHOOOpa3Hoe COCTOSIHHE,  PaBHOMEPHO
pacnpeneIeHHOE [0 TONEPEYHOMY CEUEHHIO

CTPYH, 3BOHKYIO OTCEUKY KOHIIa BIPbICKA




JlabopaTopnasi pabora Ne4

JAmarHocTupoBaHue au3esei
Ouenka Texuuueckoro cocrosinug THB/L nuzens 110 BEJUYHUHE U
PaBHOMEPHOCTH LIMKJIOBOW MOJA4YM HA CTEHJE MOJIEIHU

[Ipumeuanue. OLeHKY HEpAaBHOMEPHOCTH MoAa4M ToruinBa 1o cekiuusam THB/
paccYUTHIBAIOT 1O (hopMyIie

2DPmax d Pmin d

0S O (1100 %
P opP
max min

rae [S - HepaBHOMEpPHOCTh Toj1auu, %o;

P - MAaKCHMaJbHas [101a4a TOILTHBA, MM>;
max
P - MUHAMAJIbHAs 1101242 TOIUIMBA, MM-.

IIpaBuiia TexHuKH 0e30MaCHOCTH

3. Tlpu BrIrOYEHHWH NPUOOPOB B CETh HEOOXOJMMO HCIOJB30BATh TOJBKO PO3ETKH,
UMEIOIIIE 3a3eMJISIONINI KOHTAKT, KOTOPBINA MOJKIIIOUEH K 00IIeMy KOHTOPY 3a3€MIICHUS.

4. Bce noaxiroveHus (OTKIIOYSHHSI) K TU3EII0 MPOU3BOIUTE TOJIBKO MPU HEepabOTaroIeM
JIBUTATEIIE.

5. Ilpu ycTaHOBKe HyJIsl AbIMOMEpaA YOeIUTeCh, YTO MPOOOOTOOPHBIN 30H] HE YCTAaHOBJIEH
B BBIXJIONHYIO TpyOy aBTOMOOWJISL, a IBUTaTeNb HE paboTaer.

6. Pabora Ha cTeH/1aXx HAYMHAETCS TOJIHKO MO YKa3aHHIO MPEToIaBaTeNs U B MPUCYTCTBUU
nabopaHTa.

3anpermiaercs:
IMOJIB30BATHCSA HEUCIIPABHBIM HHCTPYMCHTOM MJIM HE COOTBCTCTBYIOIIMM CBOEMY HA3HAUYCHUIO,

IMpUKacaTbCd K BBIITYCKHBIM pr60np0130)1aM; HaxXOJUTbBCA B IIJIOCKOCTH BpAIICHHA BAJIOB U
IIKKMBOB,

BBITIOJIHATH pa6OTBI 10 TCXHUYCCKOMY O6CJ'Iy>KI/IBaHI/IIO JABUTATCIIA Ha pa60Ta}0meM JABHUIaTCIIC
H B X0€ SKCIICPUMCHTOB,

IIpU MPOJIMBE TOIJIMBA U CIICIHAJIBHBIX )KI/I,ZIKOCTGIZ HEMCAJIICHHO Y6paTI) ux.

8. Ilepen mpoBedeHHeM 3aMepoB YOEIUTHCA B OTCYTCTBHHM IOCTOPOHHUX IPEIMETOB
OKOJIO Bpallaromunuxcs ,Z[eTaJIeﬁ 1 HAJIMYWU 3aIUTHBIX SKPAaHOB.

9. 3narp MecTa pa3MelleHus] IPOTUBOMOKAPHBIX CPEJCTB U MpaBuja MOJIb30BAHUS UMHU.
JlabopaTopnasi paGora NeS
JInarHocTHpoOBaHMe CUCTEM OCBellleHHsl, CBETOBOM M 3BYKOBOM
CUTHAJIM3ALMH.
HEJIX PABOTBI:
HU3YUYUTh OCHOBHBIC MCTOABI JUArHOCTHUPOBAHUA TCXHHUYCCKOI0 COCTOAHHUA CHUCTCMBbL
OCBEILICHUS, CBETOBOU M 3ByKOBOW CHUTHAJIM3ALINM;



dbopMHUpOBaTh Y 00y4aeMbIX MPAKTHYECKUE KOMITETCHIIMH MPOBEACHUS IKCIICPUMEHTAIBHBIX
MCCJIEI0BAHMI U aHAJIW3a MOJYUYEHHBIX Pe3yJIbTaTOB;
NPUBHUBATh  KypCcaHTaM  HaBbIKM  pabOTBI ¢  JTaDOpaTOpHBIM  OOOpYIOBaHHEM U
JTUArHOCTHYECKUMHU TTPHOOpaAMHU.
OBHIME CBEJAEHUMS 110 COAEPXKAHWIO PABOTBI
JlaGopaTopHasi paboTa BBINOJHSAETCS B JTAOOPAaTOPUH JHATHOCTHPOBAHUS H
TO ATC Ha COOTBETCTBYIOIIEM JUATHOCTUYECKOM 00OPY/I0BaHHH.
CryneHTsl M3Yy4yaloT  JUarHOCTUYECKUE rmapamMeTpbl  CHUCTEMbl  OCBEILCHUS,

N3zyuatot Ha3HAYCHUE, YCTPOHCTBO W TOPSAOK  paboTel  mpubopa s
MIPOBEPKH U perynupoBku ¢ap K-303.

VSCHSIOT MpaBuiia TEXHUKH O€30MAaCHOCTH MPU MPOBEIEHUH SKCIIEPHUMEHTOB

U 0TpabOTKU y4eOHBIX BOIIPOCOB.

OcymiecTBISIOT JMarHOCTUPOBAHUE CHUCTEMBI  OCBEIICHHS, CBETOBOW W
3BYKOBOM CHUTHAJIH3AIIH.

2. KOHIE PabOTHI OCYIIECTBISIOT aHAJIM3 SKCIIEPUMEHTAIBHBIX JTaHHBIX M O(QOPMIISIOT
MPOTOKOIBI JTaboparopHoit pabothl. I[IpeacraBnsior odopMieHHBIE MaTepuanbl K 3alluTe
IPEIo/IaBaTeIIIo.

1.1. Kparkoe coxaepxkanue pabOThl, BBIIOIHSAEMOM CTyJA€HTaMH Ha 3aHiITUU B Xxoxe
1ab0paToOpHOI pabOTHI OTPAOATHIBAIOTCS 1B yUSOHBIX BOIPOCA.

[IpoBepka TEXHHMYECKOTO COCTOSIHUSI CHCTEMBI OCBEIEHHS, CBETOBOM M 3BYKOBOM
CUTHAJIA3ALINH.

AHanu3 NoJy4YeHHBIX Pe3yIbTaToB.

Hepezl HayaJoM pa6OTI>I MMPOBOAUTCS KOHTPOJIb O6yLIaGMBIX C ICJIbIO YTOYHCHHUA U KOHTPOJIA
X IIOATOTOBJICHHOCTH.

[TepBblii yueOHBII BOIpoCc OTpabaThIBaeTCs B COCTaBe y4E€OHOH IpyHmbl C HCHOJIb30BaHHEM
npubopa AJis mpoBepku U peryanupoBku (ap K-303 B cooTBETCTBUU C MPUITOKEHHEM 1.
[Tony4yeHHble SKcIepUMEHTaNbHBIE JaHHbIE OGOpPMIIIOTCS B MpoTokonax. [Ipu orpaborke
BTOPOT'O BOINPOCA CTYI€HThI aHAIU3UPYIOT MOJTyUEHHbIE

pe3yJbTaThl, JIeNalT  BBIBOJBI u  opopMIsIOT HIPOTOKOJIBI UCTIBITAaHUH.
[IpeacraBmnsitorT opopMIIEHHYIO padOTy K 3aIuTe (MIPUIIOKEHUE 2).



1.2. Meronuyeckue ykazaHus CTyJCHTaM IO MOATOTOBKE K paboTe

Hakanyne mnpoBeneHus llabopaTopHOW pabOThl CTYIEHTHI MPUOBIBAIOT B J1A0OpPATOPHUIO
nuarHoctupoBanus 1 TO ATC miig npoBeneHus: caMOCTOSITENbHOM MOATOTOBKM M M3YyYECHUS
JTUArHOCTHYECKOTr0 000py0BaHUSI.

OOyuaemble JOJDKHBI M3YyYUTh M YSCHUTh Ha3HAuUEHUE MPUMEHSEMBIX NpUOOpOB U
000pyOBaHus, TpaBHUiia IOJH30BAaHUS U PAOOTHI C HUMH, MEPhl TEXHUKH O€30MacHOCTH,
TEXHOJOTHIO BBIMOJHEHUS JMArHOCTUYECKUX ONepanui, TEeXHUYECKHe JaHHble s
ONpeJIeJICHUs OCHOBHBIX JUArHOCTUYECKUX MapaMeTPOB U UX HOPMATUBHBIC 3HAUCHHUS.

Oco0oe BHUMaHUE ClIelyeT 0OpaTUTh Ha yTOYHEHHUE (PU3HUECKOTO CMBbICIA

U3MEPSIEMBIX JUArHOCTUYECKUX I[apaMETPOB B 3aBUCUMOCTH OT  JKCILTyaTallMOHHBIX
MOBPEXACHUN U OTKa30B CUCTEMBI.

Jnst mpoBeneHHsT NPOBEPKH TEeXHUYECKOI0 COCTOSIHUSL (pap TOJIOBHOIO OCBelIeHHUs
TPAHCHOPTHOIO CPEACTBA C MOMOIIBIO COOTBETCTBYIOMIETO MPUOOpa CleAyeT BBIOIHUTE P
MOATOTOBUTEIBHBIX ONEpPalliii B YKa3aHHOW MOCIIEIOBATEILHOCTH:

1. YCTaHOBUTH MPOBEPsSEMOE TPAHCIOPTHOE CPEICTBO Ha pabouyro IUIOMIAJIKY
BCEMH KOJIECaMH TakK, 4YTOOBI /10 TMEpeaHEN TpaHUIlbl IUIOMIAJKH OCTaBajJOCh PACCTOSHHE HE
meHee 1 M, a 10 60koBbIX TpaHul] — He menee 0,5 M. (I[lox paGouell miIoOmAIKON TOHUMAETCS
pOBHAsi TOPU3OHTAJIbHAS TUJIOMIAJKA C TBEPABIM TOKPBITUEM, HMMEIONAs OTKJIOHEHHE OT
TOPU30HTAJILHOTO MOJIOXKEHHS He O6osee 3 MM Ha 1 M U METPOJIOTUYECKU MTOBEPEHHAs [0 3TOMY
MOKa3aTelio. )

2. [TpoBepuTh NaBieHHe BO3IyXa B IIMHAX U MPU HEOOXOAMMOCTH JIOBECTH €ro J0
HOPMBI.

[TpoBepuTH LIENTOCTHOCTH Pap U HAJIEKHOCTh UX (PUKCAITHH.

4. Jis  TpaHCHOPTHBIX CpPEJCTB, OOOPYIOBAHHBIX PEryJIUPYEMON IOABECKOM,
3aBeCTH [BUTATENb U YCTAHOBUTH IOJABECKY B TPAHCIOPTHOE TMOJOXKEHHE BCEX OCeH, mocie
Yero 3ariaylInuTh JIBUTaTelb.

5. [IpoBeputh paboTOCIIOCOOHOCTH KOPPEKTUPYIOMINX YCTPOUCTB cBeTa dap. [locme
MPOBEPKM YCTAaHOBHUTH KOPPEKTOp B COOTBETCTBYIOLEE 3arpy3ke monoxenwe. Ha
TPAHCIIOPTHBIX CPEACTBAX, 00OPYIOBAHHBIX PETYJIUPYEMOM MOIBECKON BCEX OCEH, YCTaHOBUTH
KOPPEKTOp B HYJIEBOE MOJIOKEHIE HE3aBUCHUMO OT 3arpyKEHHOCTH TPAHCIOPTHOTO CPENICTRA.

6. Jl1s IOpO’KHUX TPaHCIOPTHBIX cpeacTB Kateropun M1 obecrneuuTs 3arpysky
TPaHCMIOPTHOTO cpeacTBa Maccoit (70 + 20) kr (4emoBeKk WK rpy3) Ha 3aHEM CHUICHbBE.

7. Onpenenuth NepBOHAYAILHBIN HAKJIOH CBETOTEHEBOM I'paHUIIbI OJIMKHETO CBETa
dap mo 0603HaUEHUIO 3aBOJA-U3TOTOBUTETIS.

8. Onpenenuts T Qap 1mo 0003HaYEHUSIM, HAHECEHHBIM Ha UX PacCEUBATEII.

9. Pacrionoxuts nmpubop Tak, 4ToOBl pacCTOSIHUE OT paccenBates Gpapbl 10 JTUH3BI

npubopa OBUTIO PaBHO PACCTOSIHHIO, TPEIYCMOTPEHHOMY HWHCTPYKIHMEH IO SKCIUTyaTaluu
npubopa.

10.  Pa3MecTuTh ONTHYECKYIO Kamepy MO BBICOTE TaKUM 00pa3oM, YTOOBI cepennHa
(apsl 110 BEICOTE HAXOAMUJIACh HA OHOM YPOBHE C CEPEIMHOMN MO BBICOTE MOJIOKEHHSI JTMH3BI.
1. CopueHTHpOBaTh ONTHUYECKYIO0 Kamepy IMpuOopa Tak, 4yTOObI MPOJOJIbHAS OCh

KaMepbl pacrojiaraiack B OJHOHM IUIOCKOCTH € MCXOJHOM ochio (apwl. s aToro ciemyer
HCTIOJTF30BaTh OPHEHTUPYIOIIEE MPUCIIOCO0IEHIE TPrOopa, KaK MOKa3aHO Ha PHCYHKE.
—— |




Puc. YcranoBka npubopa i npoBepku cBeTa dap: 1 — opueHTHpylolIee npucrnocodienue; 2
— TMOBOPOTHBIN IITATUB; 3 — oNTHYECKas kKamepa; 4 — TeJieKKa JJIs IepEMEIICHUS 110 MOy.

Puc. JInMO0 pyKoSTKH AJI1 YCTAaHOBKHU HOJIOXKEHUS U3MEPUTEIIBHOTO IKpaHa:
1 — pykosiTka; 2 — mikana; 3 — yka3arenb
Hanee mpoBepsiercs cBet ¢ap:

BxitounTs OmxkHMMA CBET (ap.

C noMOIIBIO PYKOATKH C HAHECEHHOM WIKAJIOM YCTAHOBUTb HM3MEPUTENIbHBIN
9KpaH npudopa B MOJOKEHUE, IIPU KOTOPOM T'OPU30HTAIbHAS JIMHUS HAa HEM COBIIQJAET C JIEBOU
YacThlO CBETOTEHEBOHM rpaHuipl ¢apbl. OnpenenuTb aOCOIIOTHOE 3HAYCHHE YKa3aHHOI'O
CHIDKEHUS 110 ILKAaJIE.

ITpoBepuTh XapakTep pacIloNOKEHHsI CBETOBOTO IsiTHA Ha dKpaHe. CBeTOBOE
IIATHO JTOJKHO UMETh BBIPA)KEHHYIO CBETOTEHEBYIO IPAHMIY B COOTBETCTBUM C HAHECEHHOW Ha
9KpaH pa3MeTkoil. Touka nepeceyeHus: MpaBoi U JIEeBOM YacTel CBETOTEHEBOM I'paHMIbI (apbl
JIOJKHA HaXOJUThCS HA cpeHel BepTukanbHou muHun H-H skpana.

[Ipy HanMuuu Ha TPAHCIOPTHOM CpENCTBE (ap, OCHALICHHBIX
rasopaspsiAHbIMU UCTOYHMKAMH CBETA, IIPOBEPUTH UCIIPABHOCTH aBTOMAaTUYECKOTO KOPPEKTOpa
dap nyrem HaAOMIOJEHUS 32 HEU3MEHHOCTBIO IIOJIOKEHUS CBETOTEHEBOM TIpaHUIbl IpH
[IOKAaYUBAHUM IIOJPECCOPEHHONW YaCTU TPAHCIIOPTHOIO CPEACTBA IIyTEM MEPUOJAUYECKOTO
IIPUIJIOKEHUS YCUIIUM K Ky30BY
5. BEpTUKAJIBHOM IJIOCKOCTH, a TAaKXKe OMBbIBaTeNs (ap MyTeM MPUBEIECHUS €ro B ACHCTBHE.

[TpoBepuTHh ypOBEHH MOJIOKEHHUS JIEBOM YaCTHU CBETOTEHEBOW TPaHUIIbI, KOTOPBIN
JIOJDKEH COOTBETCTBOBATh 3HAYCHHIO, YKAa3aHHOMY B YCJIOBHOM OOO3HAuU€HUHU, a IPH €ro
OTCYTCTBUHM — YKa3aHHOMY B TaOJIHIIE.

K nonyuenHoMy 3HaueHHIO YpPOBHs CHMKeHUs npubdasuth 150 mm (1,5 %) u
U3MEPUTh B OTOM TOJOXEHUH cuily cBera (apel. CpaBHUTH MOJYYEHHOE 3HAYCHHE C
HOPMATUBHBIM JUISI OCBEIICHHOW dYacTh OJKkpaHa. [lomoxenwe (oTonmpueMHUKA Ha
MU3MEPUTEILHOM KpaHe JIOJDKHO COOTBETCTBOBATh YKa3aHHOMY Ha PUCYHKE.

BrruecTs u3 aOGCONMIOTHOTO 3HAYEHUS CHUKEHUSI CBETOTEHEBOU rpaHuIsl 100 Mm
(1,0 %) 1 u3MepuTh B ITOM MOJOKEHUH CUTy cBeTa (apbl. [lomydeHHOe 3HAYeHHE CPAaBHUTH C
HOPMAaTUBHBIM JUISI TCHEBOW YacTH 3kpaHa. [lonoxenue (HOTONPHEMHHKA HA W3MEPUTECIIEHOM
DKpaHe OJKHO COOTBETCTBOBATh YKa3aHHOMY Ha PHUCYHKE.

BxmrounTs nanpHMi cBET dap.

Y CTaHOBUTH C IOMOIIBIO PYKOSITKU U3MEPUTEIBHBIN dKpaH Mpudopa
- HyJIeBOE MOJIOKEHUE Mo JTUMOY pyKosATKU. [IpoBeputh pacronoxkeHne CBETOBOIO MATHA Ha
9KpaHe: BEPTUKAIbHAS OCh CHMMETPUU CBETOBOTO MSTHA JOJDKHA COBMAAATH C BEPTUKAILHOM
auHUeH pa3MeTku. LleHTp cBeTOBOro nsATHA HE JOJIKEH OBITH BBIIIE LIEHTPA Pa3METKU IKpaHa.

[ToBTOPUTH oOllepal IO YCTAaHOBKE MNpUOOpa Il TPOBEpPKU cBeTa dap,
pacMoIOkKEHHBIX IO Jpyromy OOpTYy TpPAaHCHOPTHOTO CPEJICTBA, MOCJIE YEro OCYIIECTBUTH
MPOBEPKY OJFMKHEr0 W JajdbHEro CBeTa, Kak yKa3aHo Bbime. [1o OKOHYaHWH MPOBEPUTH U
CJIOHTHh KOHTPOJIbHBIE 3HAUEHUs CUJIbI CBETA BCEX OJJHOBPEMEHHO BKJIIOYaeMbIX (ap JaibHEro
CBETa, HAaHECEHHbIE Ha pacceuBarend. CpaBHUTH IOTYYCHHOE 3HAYCHHE C TPEICIIbHO
JIOTTYCTHUMBIM.



BK/1H04MTE TPOTUBOTYMAHHBIN CBET.

Y CTaHOBUTH U3MEPUTEIIBHBIHN 3KpaH NpHUOOpa C MOMOLIBIO PYKOATKH
2. TOJOYKEHHUE, NMPU KOTOPOM TOPU30HTAJIbHAsS JMHMS HAa HEM COBIIAJAcT CO CBETOTEHEBOMU
rpanunei ceera Qapsl. OmpenenuTh Mo mKane JuMOa aOCONMIOTHOE 3HAYCHHE YKa3aHHOTO
CHYDKCHHS.
3. IlpoBepuTh pacmoJiO’)KEHHE CBETOBOTO IAITHAa Ha OJKpaHe. OHO JOKHO MMETh
BBIPA3UTEIbHYI0 TOPU30HTAIBHYIO CBETOTEHEBYIO I'PAHULLY.

2. [IpoBepUTh YpOBEHb IOJIOKEHUS CBETOTEHEBOW TI'PAHUIbl, KOTOPBIA IOKEH
COOTBETCTBOBATh 3HAUEHUIO, YKa3aHHOMY B TaOJuIle
3. OT mnonyuyeHHOro 3HAueHHUs YpOBHS CHIDKeHHUS OTHATH 530 mMm (5,3 %) u

U3MEPUTh B OITOM TOJOXKEHMU cuiny cBera (apsl. IlomydyenHoe 3Ha4YeHHE CPaBHHUTH C
HOPMAaTUBHBIM JJIs1 TEHEBOM yacTu 3kpaHa. llonoxeHue QoTornpueMHUKa Ha U3MEPUTEIHLHOM
DKpaHe JI0JIKHO COOTBETCTBOBATh YKa3aHHOMY HA PUCYHKE.
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Puc. YcranoBka (oTonpueMHHKa NpU U3MEPEHUM CWIIbI cBeTa ¢ap OJIMKHEro cBeTa: a — B
OCBEILIEHHOM YacTH U3MEPUTENBLHOT0 3KpaHa; 0 — B TEHEBOM YaCcTU U3MEPHUTENBLHOTO IKpaHa; 1

— (oronpueMHuk
3amevaHus:
3. Psn wsmepurenbHbix mpubopoB, Hampumep OII, ocHaieHbl HECKOJIBKUMU

(doTonprueMHUKAaMH, PacloIOKEHHBIMU OJTHOBPEMEHHO B O0EHMX KOHTPOJBHBIX Toukax (-1 %
,+1,5 %). B ciydae nmpuMeHeHHs TakuX MpUOOpPOB MpoBepKHU (cM. mi. 6 u 7) mpoBoaarcs 0e3
nepeMeleHHs U3MEPUTEIbHOI0 3KpaHa Mo BBICOTE.

4. [Ipy mpoBepke MOXKET BO3ZHHUKHYTH HEOOXOJWMOCTh TIEpEeBOJIa  EIMHUIY
OCBEIICHHOCTU B €IMHUIIBI CHJIBI CBeTa. Takoil mepeBOJ MOXKHO OCYIIECTBUTH, IOJIB3YSCh
TaOJIULIECH.

Tabnuua. [IpumepHOe COOTHOILIEHHE €AUHUL] OCBEILIEHHOCTH U CHJIBI CBETa

OcgenieH Cuna OcsemicH Cuia
HOCTb, JIK cBeTa, KJI HOCTb, JIK cBeTa, KJI
1,00 650 1,60 1000
1,20 750 2,50 1600

3ameuanue. [Tpubop tuna OIl ocHameH (HOTONPUEMHHKOM, PacloOIOKEHHBIM B yKa3aHHOMN
KOHTPOJILHOM TOuke. B 3TOM ciyyae maHHas TMpoOBEepKa MPOBOMUTCS 0O€3 IepeMeneHuUs
U3MEPUTENIBHOTO YKpaHa Mo BRICOTE.

[TpoBepka TEXHHUECKOTO COCTOSHUS MPOYHNX MPHOOPOB OCBEUICHUS M CBETOBOM CHUTHAIHM3AINN
OCYILIECTBIISICTCS B MTOCIIEI0BATEIBHOCTH, YKa3aHHOM HUXKeE:

1. [TpoBepuTh MPAaBHIBHOCTh U COOTBETCTBHE YCTAHOBKH CBETOBBIX NMPUOOPOB Ha
TpaHCHOPTHOM cpeacTBe. OnpenenuTs HalUuue Ha NMPUOOpax OCBEUICHHWS M CUTHAIM3ALUU
0003HauCHH, YKa3bIBAIOIINX HA YTBEPXKICHUE WX THIA M ONPEACISIONUX (YHKIIMOHAILHOES
Ha3zHaueHHe NpUOOPOB, OCOOCHHOCTH MOHTaXxa. IIpu HEOOXOAUMOCTH MU3MEPUThH PACCTOSHUA,
HOPMHPYEMBbIC TIPU YCTAaHOBKE CBETOBBIX IPUOOPOB.

O1neHNTh IeTOCTHOCTh U HA/ICKHOCTh KPEIUIEHHs TPHOOPOB.

3. OueHnth pabOTOCTIOCOOHOCTh MPUOOPOB M COOTBETCTBHE PEKHUMOB HX
BKJIIOYEHHUS U BBIKIIIOYEeHHUs. J{71s1 3TOr0 onpoOoBath MpuOOps! MyTeM BKIIOUEHHS UX Ha Pa3HBIX
pexxumax paboTel. [Ipm sToM cBeToBas WHAWKAIKS PAOOTHI MPUOOPOB B KaOWHE BOIUTENS
JIOJKHA COOTBETCTBOBAThH YCTAHOBJIEHHBIM TPEOOBAHUSM.



4. [TpoBepuTh paboTy ykaszareneil MOBOPOTa B yCTAHOBICHHOM pexxume. [[i1st aToro
OIPEAEIUTh KOJIMYECTBO MUTAHUHM CBETA B MUHYTY C IIOMOILBIO CEKYHJIOMEpPA HE MEHEE YEM I10
10 npobiieckaM U CpaBHUTH MOJIYYEHHOE 3HAUYEHUE C TOITYCTUMBIM.

5. BusyanbHO CpaBHUTBH CHIIy CBETa MApHBIX CBETOBBIX MPUOOPOB TPAHCIOPTHOIO
CpelcTBa, KOTOpas Uid MapHbIX (oHapeil oJHOro (YHKIIMOHAIHHOIO HAa3HAUYEHHUsS [OJDKHA
paznuuathcs He OoJsiee 4eM B J1Ba pasa.

6. [TpoBepuTh COOTBETCTBHE YCTAaHOBKM CBETOOTpakaTelell HOpPMAaTHBHBIM
TpeOOBaHUM.
7. [Tpr HEoOXOAMMOCTH MPOBEPUTH NMPABHIBHOCTh HAHECEHUS CBETOOTPAKAIOLIECH

WM KOHTYPHOM MapKUpOBKHU Ha 0OpTax TPaHCIOPTHOI'O CPEJCTBA.

JladopaTopHas padora Ne5

JIMarHoCTHPOBaHUE CHCTEM OCBEIICHHSI, CBETOBOM M 3BYKOBOW CUTHAITU3AIIHH.
[IpoBepka pabOTOCTIOCOOHOCTH CUCTEMBI OCBEILICHHSI, CBETOBOU U

3BYKOBOW CUTHAJIM3AIINH.

PaGoTocrocoOHOCTD
CUCTEMBI OCBEIICHUS CBETOBOM CUTHAIM3aLUU BBYKOBOW CUTHAIM3aLUU
(Dap roJIOBHOTO [londapauku 3BYKOBOM CUTHAJ
DCBEILEHUS

CTOm-CUTHAIbI

ABapuiiHas

CUTHAJIN3AIHs
3aKIro4eHne

JlabopaTopnasi padora Ne6

JAMarHocTupoBaHue CUCTEM JJIEKTPOCHAOKEHHUS M JIeKTPONUTAHUS.

HEJN PABOTDBI: yrinyOuth M 3aKpenuTh OCHOBHBIE TEOPETHUYECKHE MOJOKEHHUS,
IIOJIyYEHHBIE B XO/I€ U3yUEHHUsI JIEKITMOHHOTO Kypca;
U3yYUTh MPHUOOPHI, METOAUKY M OPraHU3alMIO0 JUArHOCTUPOBAHMS CHUCTEM DJIEKTPOCHAOKEHUS
Y DJIEKTPOIIUTAHHS;
NPUBUBATh  CTYJEHTaM  HaBbIKM  pabOThl C  J1a0OpaTopHbIM  OOOpPYJOBaHHUEM U
JMArHOCTUYECKUMHU CPEICTBAMU, a Takke (POpMHUPOBAaTh KOMIETEHUUH IpPU INPOBEICHUU
JKCIIEPUMEHTAJIBHBIX UCCICJOBAaHUN U UX aHAIIN3A.

OBIIME CBEJEHU A ITO COAEP KAHUIO PABOThI
JlaGopaTopHast paboTa BBITIOTHAETCS B CHIEIUATM3UPOBAHHON JTAOOPATOPUH JHATHOCTUPOBAHUS
1 TO ATC» ¢ cOOTBETCTBYIOIIEM TUATHOCTUIECKUM 000PYIOBAHUEM.

CryneHThl M3y4yalOT Ha3HAY€HHWE U YCTPOWCTBO CHUCTEM DJIIEKTPOCHAOKEHHS U
AIIEKTPOTIMTAHUS, A TAK)KE MOCIEA0BATEIHLHOCTh UX TUATHOCTHPOBAHMUS;
VACHAIOT mpaBHJia TEXHUKU OE30MACHOCTH IMPH BHIIOJHEHUH SKCIIEPUMEHTOB U OTPaOOTKHU
y4eOHBIX BOIIPOCOB.



[IpakTuyecky BBIIOJHAIOT pabOTHl IO  ONPENEJIIEHUI0 TEXHUYECKOI'O  COCTOSHHS
AaKKyMYJISITOPHOI OaTapew, a TakKe ctapTrepa U Ipyrux npruOopos..

5. KOHLE pPabOThl OCYIIECTBIISIIOT AaHAINU3 SKCIEPUMEHTANBHBIX JAHHBIX M O(OPMIIIOT
NPOTOKOJIBI JIabopaTtopHOi pabothl. IIpencraBisioT odopmIleHHBIE MaTepHaibl K 3aluTe
IPEIoJIaBaTelio.

1.1. Kparkoe coneprkanue paObOThI, BEITIOTHSIEMOM KypCaHTaMU Ha 3aHATUU
x0J1e 1a0opaTOpHOM PabOTHI OTPAOATHIBAIOTCS JBA YUSOHBIX BOIIPOCA.

JIMarHOCTHPOBAHUE CHCTEM 3JICKTPOCHAOXKEHUS M SJICKTPOIMUTAHUS C UCHOIb30BAHUEM
JMarHOCTUYECKUX CPEJCTB.

AHanu3 pe3yjabTaToB JUarHOCTUPOBAHMUSL.

Ilepen HayajioM paboThI IIPOBOJIUTCS KOHTPOJIb HOJIrOTOBJICHHOCTH
00y4aeMbIX K 3aHSTHUSM.

ITepBbIii yueOHbIH Bonpoc oTpadaThIBaeTCs B COCTaBE BCel yueOHOM Ipymiibl

Ha 0JIHOM pabouem mecte (mputoxeHue 1).

VYyebHoe mecto | «/luarHoctupoBaHue CHUCTEM  3JIEKTPOCHAOXKEHHUs u
AIIEKTPONUTAHUSY.

OOyudaemble, UCHOJB3Ysl TUArHOCTUYECKUN Komiiekc AM-1, ompeaensioT: HampspKeHUEe Ha
KJIeMMax aKKyMyJSATOpHOW Oarapen Oe3 Harpys3kd, B peXHMax ITyCKa M XOJIOCTOTO XOJa;
XapaKTePUCTUKHU AJIEKTPUYECKOTO HANpPsDKEHHMs IEepBUYHOM IleNMM CHUCTEMBbl 3a)KUTAHUS;
XapaKTePUCTHKH DIIEKTPUUYECKOTO HAINPSDKEHUS BTOPUYHOM IEMHM CHCTEMBl 3a’KUTAHUS;
HAyaJIbHbIM Yrojl ONEepEe)KEHUs 3aKUIaHusA, a Takke paboTOCHOCOOHOCTh LEHTPOOEKHOTO U
BaKyyMHOI'O PEryJsTOPOB; M3MEHEHHUE YacCTOThl BpAILLEHUS KOJEHYAaTOro Baja JABUIATENsl IpU
[0CJIEI0BATEIbHOM OTKJIIOUEHUH U3 PAOOTHI KaX/10T0 U3 LMJIUHAPOB.

Hcnonb3ys KOMIUIEKT aKKyMyJATOpIIUMKa Mojaenu 3-412, onmpenensioT TeXHUYECKOoe
COCTOSIHUE aKKyMyJIATOpHBIX Oatapeit 6CT-60 (mpuioxxenue 2):

YPOBEHb U IUIOTHOCTH 3JEKTPOJIUTA B KaXKJOW OaHKe; HalpsbKeHHE aKKyMYJISTOpPHOH Oarapen
0e3 ¥ 1oj Harpy3Kou.

Bropoii Bompoc CTyAeHThl OTpabaThIBalOT B COCTaBe Y4YeOHOM TIpymnmbl. AHAJIU3UPYIOT
MOJTyYEHHBIE PE3YJIbTATHh, AEIAI0T BBIBOBI U 3aMIOJIHAIOT IPOTOKOJIBI.

[TonHOCTBIO OopMIIeHHast paboTa MpeCTaBIseTCs K 3alIUTe IpenojaBaresio.

1.2. Meronuueckue ykazaHHus CTyAEHTaM I10 MOATOTOBKE K pabore

HaxanyHe 1Hs ipoBe/ieHHsI 3aHATUS ydeOHas rpyIa CTyJeHTOB pHObIBaeT

- CHEUMAJU3UPOBAHHYIO JIaOOpaTopHio, TIJi€ MPOBOAUT CAMOIIOATOTOBKY K 3aHATHUIO.
OOy4aemble U3y4yarOT YCTPOUCTBO AMATHOCTHUECKUX MPUOOPOB, MEPBI TEXHUKH O€30MacCHOCTH
npu paboTe B J1abopaTopuu ¢ 00S3aTEIHHOM POCHHUCHIO B JKypHAJIE MHCTPYKTaXKa MO MeEpam
0€30IMaCHOCTH.

Ocoboe BHHUMaHuE€ cleAyeT oO0paTuTh Ha YTOYHEHHE (PU3MUECKOro CMbICIa
JMarHOCTUPOBAHUS CUCTEM DJIEKTPOCHA0XKEHUS U AJIEKTPONMUTAHUS, U3YUYCHHIO TPUMEHIEMbIX
npuOopoB U 06opynoBaHus. O3HAKOMHUTH CTYAEHTOB C MOPSIKOM
1.4. Or4yeTHble MaTepuajbl MO 3aHATHIO, MOPAJOK M CPOKH UX IpejacTaBieHUs Pe3ynbraTbl
MOJTYYCHHBIX IKCIIEPIMEHTAIBHBIX TAHHBIX 3aHOCSATCS B TIPOTOKOJIBI.

OOydaemble aHATM3UPYIOT TOJyYEHHBIE PE3yNbTaTbl U JAENAl0T HEO0OXOAMMBIE BBIBOABI H
3aKJIFOUEHUS.

ITocne odopmiieHus: MPOTOKOJIOB U YTOUHEHHUSI OCHOBHBIX TEOPETHUECKUX TMOJI0KEHUH
paboTa npeAcTaBIseTCs K 3alUTe MPEnojaBaTeto.

Junarnoctnueckuii kommiekc ABTOMACTEP AM 1-M

ABromactep AM1-M" - coBpeMEHHBII THAarHOCTUYECKHM KOMIUIEKC Ha 0a3e MepCOHaIbLHOrOo
kommbioTepa. OH coderaer B cebe (QYHKLIHMH MOTOpPTECTEpa, CKaHEpa SJIEKTPOHHBIX OJOKOB
yIpaBieHUsl, MHOTOKaHAJIBLHOTO OCIIMIIIOrpada U reHepaTopa-uMUTAaTOpa CUTHAJIOB TaTYUKOB.

JInarHOCTUYECKHIT KOMIUIEKC MO3BOJSET MPHUMEHSATh COBPEMEHHBIE  METOIAUKH
TECTUPOBAHUS: OTHOCUTEIBHYIO KOMIIPECCHIO, OalaHC MOIIIHOCTH, MJIMHAPOBLIM OaaHC, TecT
MIPOU3BOIUTENILHOCTH (DOPCYHOK.



KoHcTpykuus komiiekca MOJIyJibHas, 4TO 00€CHedYMBaeT BO3MOXKHOCTb IIOCTaBKU
pa3IMYHBIX KOHPUTYpALU ¢ MOCIEIyIONUM JoocHameHueM. Bee onmun ABromactepa AM-1
00BbEeIMHEHBI B YA0OHBIN 1JIs1 AUarHOCTa KOMILIEKC.

MortopTrectep

VY100Has KOHCTPYKLUS C MOBOPOTHBIM KPOHIITEHHOM ISl MOJKIIOYEHHUS JaTUYUKOB.
MouHblii COBpEMEHHBIH KoMmIbloTep Ha 0asze mpoueccopa Intel Pentium IV, 17" monutop,
IOPUHTEpP JUI1 IeYaTH pPE3yJbTaTOB JMArHOCTUKHU. DBpICOKas TOYHOCTb HW3MEPEHU.
OnTtuManbHBIE  HAabOp pEXKUMOB H3MepeHHH. KOMIIJIeKCHBIE aBTOMATHYECKHE PEXUMBI
TECTUPOBAaHUS M OTJENbHBIE TECThl 10 BCceM cucremMaMm JBuraresns. Hammuuwe nudposoro
OCLIMJUIOCKOIIA C aBTOMAaTHUYECKOW CHUHXPOHM3aUUedl M MIUPOKMMHM BO3MOXHOCTSAMHU IIO
YIPaBJIEHUIO U300paKEHNUEM:

CrienuanpHbIi peXXUM ONpeAETICHNs MAaKCUMAILHOIO U MUHUMAJIBHOTO HAIPSKEHHs TPo00st Ha
CBEYax 3a)KUTaHWs, MpPOBEpKa CTAaOMJIBHOCTH HCKpOOOpa3oBaHus. Pexum MmynbTHMeTpa JUIs
U3MEPEHHUS CONIPOTUBIICHUM,

[Tponomxenue mpunoxxenus 1

MOCTOSIHHOTO U MEPEMEHHOI0 HAIPSKEHHsI, CKBAXXHOCTH CUTHAJIOB. BBICOKOOMHBIN BXOJ ISt
IIPOBEPKU YYBCTBUTEJIbHBIX LIEMEH M HM3MEpPEHUs XapaKTepUCTHK L-30Haa A OLIEHKH €ro
cocrosiHusi. CropaBouyHass 0a3a JaHHBIX 10 PEryJIUPOBOYHBIM mapameTpam oOosxee 3000
OCH3MHOBBIX M JIM3EJbHBIX aBTOMOOMJIEH OTEYECTBEHHOI'O WM HMIIOPTHOIO IPOU3BOJICTBA, C
yKa3aHHE PACIHOJIOKEHUST METOK YCTAHOBKHM YIJIa OMNEPENKEHHS 3KUTAHHUS U PEryIHpOBOK
XOJIOCTOTO XO0Ja. BO3MOXXHOCTH TIOTOJSHEHUS W KOPPEKTUPOBKU 0Oa3bl. YIO0OHBIA BBIOOP
aBTOMOOWJIS 1O Mapke W THUMy JBUTaTeNs. BbIBoA cripaBOYHOW HH(OpPMAIMKM HA JKpaH IS
CpPaBHEHMsI C TEKYIIMMH IapamMeTpaMu. BbIBOJ pe3yJabTaTOB TUATHOCTHKU Ha TPUHTEP,
coxpaHeHue ux B 0a3e kinueHToB. Benenue "uctopun 0osne3Hu" aBTOMOOUIIS.

TexHnveckue XapaKTEPUCTUKHU



HanmeHnoBaHue mapameTpa, eIMHULBI H3MeEPEHNs
Yacrora BpanieHuss KB 6eH3MHOBBIX U JU3EIbHBIX
IBUTATENE, 00/MUH

VYroJ1 3aMKHYTOTO COCTOSIHUSI KOHTAKTOB IIPEephIBATENS,
VYroi onepexxeHust 3axKuranus (Bpbicka), ©

ACHHXPOHHU3M UCKPOOOpa3zoBaHus, °
OTHOCHUTENIBHAS KOMIPECCHs [0 LMIUHAPaM, %

O} dexTuBHOCTh pabOTHI KAKIOTO HUIHHIIPA, Yo
Hanpsoxenue na AKD, Ha kiieMMax KaTyIiky 3akuranus, B

Bropuunoe HanpsikeHHE Ha CBEYaX 3aKUTraHus, KBT
Hanpsoxenune nckpoBoro paspsijia Ha CBeuax 3axuranus, KBt

JMUTeNnbHOCTh HCKPOBOTO pa3psijia Ha CBEYaX 3aKUTaHUs, MC
Cuna toka 3apsana / paspsaa AKb, A

JaBnenue, 6ap
Temneparypa, °C

Comnpotusnenue, KOM
[Totpebnsemas motHOCTH OT cetu 220 B, BT

["abGapuTHbIE pazmMepsl, MM



3HauyeHue
napaMerpa

0 - 6000

0-180
0-60

0-180
0-100

0-100
0-40

0-10
0 -+600

0-16
0-120

0-100
250

890 x 700 x 1530

I'azoananm3arop

JIByxKoMIoHEHTHBIE razoaHanu3atopsl Ackon 01, Madpaxap 10.
YetsipexxkomnoHeHTHbIE - MHppakap M, Ackon 02.
CBs3p C KOMIIEKCOM IO TocienoBarenbHOMy wuHTepdeiicy RS-232.  Vmpasnenue
ra3oaHanu3aTopoM. ABTOMAaTHUYECKas KaTMOpOBKa W cOpoc KOHJEHcaTa. BhIBOI pe3ynbTaToB
3aMepOB TOKCUYHOCTH HA MOHHUTOP U TIPUHTEP KOMILJIEKCA.

Ocumiiorpag-reneparop

[To3BossieT mccnenoBaTh 1 UMUTUPOBATh CUTHAJIBI DJIEKTPOHHBIX CHCTEM YIPABJICHHS
aBTomMOoOWIel  JIOOBIX  mpom3BoauTenei.  UeTblpe  yHHBEpcaJdbHBIX  KaHama, JBa
JIOTIOJTHUTEILHBIX KaHajda - NMEPBUYHOM M BTOPUYHOW IemH. BbIcOKoe OBICTpOACHUCTBHE W
YYBCTBUTEIBHOCTH MO3BOJISIIOT OTCIEUTh PeAIbHbIC U3MEHEHUSI CUTHAJIA.
JAun3enbHbIA MOAYJIb

KoHTponb 4acTOTHl BpallleHHs W YCTAaHOBOYHOTO yIJIa ONEpekeHHs BIpbIcKa. IIpoBepka paboOThI
peryisTopa 000pOTOB, aBTOMATHYECKOH My(Thl ONIEpeKEeHUs U MEKTpoodopynoBaHus. [lnarnoctuka
COCTOSIHUS TOIUIMBHOTO Hacoca M (hOpCyHOK 1o ocumiuiorpammam. Jlatauk aBerpuiickoit pupmsr AVL
o0ecreyrBaeT BBICOKOE Ka4eCTBO U HAJIE)KHOCTb PAOOTHI.

KomnuiekT /151 n3MepeHus 1aBJeHUs U TeMIlepaTyphbl



CoCTOMT W3 DICKTPOHHBIX [AaTYMKOB JABICHUS M TEMIIEPATypbl, KOMIUICKTa HEPEXOJHUKOB U
mTyucpoB Jjid MOAKIIOYCHHUSA K TOIUIMBHOM CHCTEME aBTOMOOMIISI M KOMIIIEKTA AJI1 U3MCPCHUS
JaBJICHHS B HUITMHIPAX (KOMIIPECCHH).

I[HaFHOCTHKa OJICKTPOHHBIX CHUCTEM YIIPABJIICHHUA BCCX OTCUCCTBCHHBIX aBTOMOOMIIEH.
OnHoBpeMeHHOE OTOOpakeHHe B LU(POBOM M rpaduyeckoM Bujae HaOOpa W3 CeMU MapaMeTpoB.
Breibop u ¢QopmupoBanme Habopa oTOOpa)kaeMbIX MHapamMeTpoB. YTIPaBJIEHHE HCIOIHUTEIHHBIMH
MexaHusmamu. CuutbiBaHue u cOpoc ommbOok. Omnpenenenue cratyca omuOku. CuuThIBaHUE
KOMIUICKTAllUK W BCPCHU IMIPOIIMBKHU O0Ka YHpaBJICHUA. Bo3MoxHOCTE H3MEHEHHS 0a30BBIX
PEryJIMpOBOK OJIOKa YIIPaBIICHUSL.

Ckanep VAG.

Huarnoctuka DCY aBromoOumiei koHrepHa VAG. ABTOMAaTHYECKOE pacIiO3HABAHUE U BHIOOD
omoka ymnpasienus. [lomHOCThIO aHamoruueH mo (yHKUUAM Jguiiepckomy ckanepy VAGI1552.
OToOpakeHHe TEKYIIUX MapamMeTpoB B MUPpPOBOM u TpaduyeckoMm Buje. J(MarHOCTHUKA JIBUTATEIS,
ABC, AKIIII, noxgymiek 6€30MacHOCTH U IPYTHX CUCTEM aBTOMOOWIISL.

Ob6ecrieunBaer padbory MOTOPTECTEPA ¢ MHOrOKaTymieYHBIMH CHCTEMaMH  3a)KUTaHUS.
OHOBpEMEHHOE TMOJKJIIOYEHUE [MEPBUYHOU uenu 10 4-X KaTylleK 3a)KUraHus, CHelUaAJIbHBII
Kabenp NJisl MOJKIIOUEHUST MOAYJS 3akuranusi aBromoobwmsierr 10-ro cemeiictBa BA3. AxTuBHBIN
amantep obecreyuBaeT mepeAadyy (Gopmbl  CUTHajIa MEPBUYHOM Ilemu  0e3 HCKaKEHUH.
JIONONHUTENBHBIN KIYT BTOPUYHOM nenu cucrtembr DIS ¢ BO3MOKHOCTBIO MOAKIIOUEHHS 10 4-X
JIBYXBBIBOJIHBIX KaTylIeK, 4 WA 8 COTJIaCOBaHHBIX JIaTYNKOB.



JlabopaTopnasi pabora Ne6
JIMarHOCTUPOBAHUE CUCTEM IEKTPOCHAOKEHUS U DJEKTPOIUTAHMSL.

[TpoBepka paboTOCIOCOOHOCTH CUCTEMBI 3JIEKTPOITUTAHUSI.

ITpoBepsemsiit JII1 HopmatuBHOE Pe3ynbTar Bb1BO 1B
3HaueHue 11
1. D1C CCAb 12,6 B
2. Hamnpsokenne CCAD non He menee
Harpy3Koi 10,2B
3. YpoBeHb 3IeKTpOoInTa 10-12 Mmm
4. TIIOTHOCTE DJIEKTPOJINTA 1,27 r/em’

3aKIro4eHne
2.IIpoBepka cHCTEMBI
AJIEKTPOCHAOKEHUSI.
/TnarnocTupyemsliit HopmaTuBHOE Pesynprar BBIBO/IBI
[apaMeTp 3HaueHue /11

1.Havanbuslit yrou
OTIEPEIKECHUST

BAXKUTaHUA

2.ParorocrmocoOHOCTE
[IEHTPOOEIKHOTO

perynaropa

3.PaborocriocoOHOCTE
BAaKyyMHOTO

perynaropa

4.MCTOZ[ OTKJIIOUCHU A

HUJIMHAPOB

3aKIr0YeHne

N306pa3uts u pacundpoBaTh OCHMIUIONPAMMBI IEPBUYHOTO U BTOPUYHOTO HAMPSKEHUE.




JlabopaTtopnass Ne7 «TexHuyeckoe o0cay:;kMBaHUe JeTajleidl KPHBOLIMIIHO -
IIATYHHOI'0 ¥ ra3opacnpene/iMTeJJbHOI0 MEXaHu3MOB»

HEJIA PABOTDI: HayunThcsi IPOBEPATh M MOATATUBATH OOJITHI KPEIICHUS TOJIOBOK
0JIOKOB LIWJIIMHJPOB, OIOP JABUraTess, 0OHApyKMBAaTh U YCTPAHATh OTKa3bl M HEUCIPABHOCTU
KPUBOILUIIHO — IIAaTYHHOTO MEXaHU3Ma;Hay4UThCS MPOBOAUTH IIPOBEPKY, PEryIupoBaTh U
yCTpaHATh OTKa3bl W HEUCHPABHOCTUM MeEXaHHW3Ma raszopacrnpeaeieHus;popMupoBaTb y
o0yyaeMbIX NpPaKTUYECKHE KOMIIETEHIMHM Tpu obcmyxkuBanuu geraned KIIM u I'PM;
OPUBHUBAaTh  KypCcaHTaM  HAaBbIKM  pabOTel ¢  J1JaOOpaTOpHBIM  OOOpPYJAOBaHHUEM U
JMarHOCTUYECKUMU NMPHOOpaMH.

1. OBIIME CBEJEHM 110 COAEPXAHNIO PABOTDI
JlaGopaTopHasi paboTa BBIIOIHIETCS B CIIEHUAIN3UPOBAHHON ayJUTOPUU HA
nsurareie KamA3-740.
CryneHTbl U3Yy4aroT 0COOEHHOCTH YCTpOKCTBa u TEXHUYECKOT O
obciyxuanusi KILIM u I'PM, a tak:xe MeponpHsITHs 110 MOJACPKAHUIO UX B
paboTOCIIOCOOHOM COCTOSIHUU.
VACHSIOT paBuiia TEXHUKH 0€30M1acHOCTH Ipu npoBeaeHur TO u oTpaboTKu
y4eOHBIX BOIPOCOB.

B koHme paboThl OCYIIECTBISIIOT, OGOPMIIAIOT NPOTOKOJBI J1AOOpaTOPHOM pabOTHI.
[IpencraBnsioT ohopMIIEHHBIE MaTEPHAIIBI K 3alIMTE TPETOaBaTEINIO.

1.1. Kparkoe cojaepkaHnue paOOThl, BBIOJHSAEMON CTyJEHTaMH Ha 3aHATHH B  Xoze
1ab0paToOpHOI pabOTHI OTPAOATHIBAIOTCS /1B yUSOHBIX BOIIPOCA.

3. Texuuueckoe o0ciyxuBanus neraneit KIIIM.
4. Texunueckoe obcaykuBanus aeraneii 'PM.
Ilepen HayajioM  paboOThl  MPOBOAMUTCS  KOHTPOJb  OOydaeMbIX  C  LEJbIO

YTOYHEHUS] U KOHTPOJISI UX TOJTOTOBJIIEHHOCTH.
I[TepBbIii yueOHbIH Bonpoc oTpabaThIBaeTCs B COCTaBE y4eOHON TPYIIIBL.

Bontel KperieHusl TOJ0BOK IWJIMHAPOB 3aTSATHMBAIOT HA XOJIOJHOM JBUTarene WM (eciu
JBUTaTeNb paboTai) He paHee yeM uepe3 30 MHMH. Iocie ero OCTAHOBKU. 3aTSKKY MPOU3BOIST
B TPU IpHUEMa B MOCJEI0BAaTEIbHOCTH, TIOKa3aHHOW Ha puc.l. BenuunHa MOMEHTOB 3aTSKKU
00JITOB KPEIUICHNUs TOJIOBOK IIMJIMHAPOB TUHAMOMETPUUYECKUM KIIFOUOM JOJKHA OBITh!

npuem — 4-5 Kre m;
npueM — 12-15 kre m;
npuem — 19-21 kre m.

Ecau 6ontel BBIBCPTLIBAJIU, TO ICPEA BBCPTHIBAHUCM




Puc.1.IlocnenoBarenbHOCTD 3aTSHKKH OOJITOB TOJIOBKM OJI0KA IIMIIMHAPOB

Bropoii yueOHbII BOIPOC 3aKIII0YAETCS B IPOBEPKE U PETYIUPOBKE TEIIOBBIX 3a30POB MEKAY
HOCKOM KOPOMBICJIA U TOPLIOM CTEPKHS KJIalaHa.

PerynupoBKy TEIUIOBBIX 3a30pOB MEXy HOCKOM KOPOMBICIA M TOPLIOM CTEp)KHS KJaraHa
IPOU3BOAUTCS HA XOJIOJHOM JIBUraTelle WIN €CJIU ABUrarens paborai, He paHee yeM depes 30
MHUH. TIOCJI€ OCTAHOBKU. YCTAHOBHUTE KOJEHUYAThI BajJ IOCJIEIOBATENbHO B IOJ0XKEHUSA
1,2,3.4., KOTOpBIE OIPENEISIOTCS HMOBOPOTOM KOJIEHYATOI'O Bajla OTHOCUTENIBHO Hauaja
BIIPbICKA.



TormBa B mepBOM LWIMHApPE HAa Yroi, yka3aHHeld B TaOn.l. Ilpu kaxmom
IIOJIO’KEHUU PETYJIMPYETCsl OJHOBPEMEHHO 3a30pbl KJIAIIAHOB JBYX LIWJIMHAPOB B
HopsiIKe UX paboThI.

Tabmauma 1
3HaueHMe MapamMeTpoB MPHU MOJOKEHUAX KOJIEHYATOr 0 Bajla
[lapameTpbl 1 D 3 4
Yroa moBoporta, rpaj 60 240 120 600
[{unuHap peryimpyeMoro ;5 42 6;3 7;8
KJlaraHa

Brikmrouure noaavy TOIUIMBA, 3aTEM CHUMHTEC KPBIIIKHA I'OJIOBOK HUJIIMHIAPOB. HpOBCpTe u 1Ipu
H€06XOI[I/IMOCTI/I 3aTSIHUTE OOJITHI KPCIUICHU S I'OJIOBOK HUJIMHAPOB.
YcraHoBuTe (I)I/IKcaTOp MaXOBHKa B HUKHEC ITI0OJIOXKCHHUC, KaK IIOKa3aHO Ha pI/IC26

d L RSy ; .
Puc.2. YcranoBka @HKC&TOI-):;HEH_ BUKA
CHumure KpblKy 1 moka kaprepa cueruieHus (puc.3). Beransas nomuk B oTBepcTusi 2 Ha
MaxOBUKe, IPOBOpaYMBaiiTe KOJIEHUYAThI Bal MO XOY BpAllEHUS 10 TE€X MOp, MoKa pUKCaTOp
1O ACHCTBUEM NIPYKUHBI HE BOWJIET B 3a1[ETUIEHUE C MAXOBUKOM.
Ecnu MeTku HaxonaTcs BHU3Y, BhIBEAUTE (UKCATOP M3 3aLEIUICHUS C MaXOBUKOM, TOBEPHUTE
KOJIGHYAThI{ Baj emie Ha 1 0o0opoT; MpH 3TOM (HUKCATOp CHOBA JIOJDKEH BOWTHU B 3alleIICHUE C
MaXOBHUKOM.
VYcranoBute Qukcatop, Kak IOKa3aHO Ha puc.2a, B BepxHee MosiokeHue. IIpoBepHuTE
KOJICHYaThIN Baj MO XOAY BpalleHus (IpOTUB 4aCOBOM
CTPEJIKH, €CJIM CMOTPETh CO CTOPOHBI MaxoBMKa) Ha yroia 60° (IOBOpOT MaxoBHKa Ha YIJIOBOE
paccTosiHuEe MEXIy JIBYMsI COCETHUMHU OTBEPCTHSIMH COOTBETCTBYET MOBOPOTY KOJIEHYATOIO
Basia Ha 30°), To ecth monoxenue 1. Ilpu 3Tom kimanmanel 1 TO U 5 TO UUWIMHIPOB 3aKPBITHI
(IITAaHTH KJIAIIAHOB JIETKO [TIOBOPAYMBAIOTCS OT PYKH).
[TpoBepbTe TMHAMOMETPUYECKUM KITFOUOM MOMEHT 3aTSKKU T'aek
KpEIJICHUsI CTOEK KOPOMBICET PperyiIupyeMbix KiamaHoB (Mgy=4,2-5,4 krc m). 3amepbTe
IIyIIOM 3a30p MEKIY HOCKOM KOPOMBICEIN U TOPLIOM CTPEXHEN
kiananoB Iro u 5 ro muwmHApoB. lyn Ttommuuoi 0,30 mm nna Boyckaoro u 0,40 MM st
BBITTYCKHOTO KJIAMTAHOB JOJHKEH BXOIUTH CBOOOHO, IIyM ToJuuHON 0,35 MM JJ1 BITyCKHOTO U
0,45 MM a5 BBIITYCKHOTO — C ycuiueM. [Ipu HeoOX0IMMOCTH BeIMYMHY TpeOyemMoro 3azopa
YCTAHOBMTE CIIEAYIOIIUM 00pazoMm:



- ocnabpTe Taiiky 2 (puc.5) peryJIupoBOYHOrO BHHTA 1, HCIONB3Ysl MPUCTOCOOICHUE
JUTSL PETYJIMPOBAHUS KJIallaHOB MIJIH KJTFOY U OTBEPTKY;
BCTaBbTE LIYIl HY>KHOW TOJILLIMHBI U, BPAIllasi BUHT OTBEPTKOH,

YCTaHOBUTE TPeOYEMBIii 3a30p;
- IpUAEpKUBas BUHT OTBEPTKOM, 3aTIHUTE TallKy W NPOBEPHTE BEIMYMHY 3a30pa.
MOMEHT 3aTsKKU TalKK PEryJIMPOBOYHOTO BUHTA JIOJDKEH OBITH paBeH

4,2 — 5,4 Krc M.

JlanpHeliiee peryiupoBaHUE TEIJIOBBIX 3a30pOB B MEXaHM3ME Tras3opaclpeseieHus
IPOM3BEANTE MONApHO HAa LMIMHJIpPAX, yKa3aHHbIX B TaOi.l, mpoBopauuBas KOJEHUYATHIA Ha
180°.

[Iyctute nBuraresns M MpoBepbTe €ro paboTy: MPH IMPaBHIBHO OTPEryJIUPOBaHHBIX
3a30pOB CTyKa B KJIATAHHOM MEXaHHU3ME HE JIOJIKHO OBITb.
Y CcTaHOBUTE KPBILIKH JIFOK KapTepa CLEIICHHs ¥ TOJIOBOK LIMIMHPOB.

S

/
Puc. 5. PerynupoBka TeHHOB}f&é OB.@ f 4{

S -
1.2. Mertonuueckue ykazaHusi CEEAEHTaM Mﬂ@fIFOTOBKe K pabote
HakanyHe 1Hs npoBeieHus 3aHATUS ydeOHas rpyna CTyJeHTOB IPHUObIBaeT
B  CICHMAIM3UPOBAHHYIO ayJAWTOPHIO, TJ€ MPOBOJHUT CAMOINOJATOTOBKY K 3aHSTHIO.
Obyuaemble nzyqarot yctpoiictBo KILIM u I'PM, mMepsl TeXHUKH 0€30M1acHOCTH Mpu paboTe B
ayJIMTOPUU C 0053aTENbHON POCIHUCHIO B )KypHaJle HHCTPYKTa)ka o Mepam 0e3011acHOCTH.
Ocoboe BHUMaHHE clielyeT OOpaTUTh Ha YTOYHEHHE (PU3UYECKOTO CMBICIA MPU PETYIHMPOBKAX
KIIM u I'PM, n3yueHnro npuMeHsIEMBIX HHCTPYMEHTOB.
O3HAaKOMUTH CTYACHTOB C TIOPSAJKOM U IIOCJIEIOBATEIbHOCTBIO BEJIEHUS IPOTOKOJIOB,
0COOEHHO Ha HEOOXOIUMOCTH 3a0J1arOBPEMEHHOT0 3aTI0JTHCHUS
HopMaTuBHBIX 3HaueHM TEXHWueckux napamerpos u pexxumoB auarHoctuposanus (TY Ha

MIPOBEPKY).



1.4. OtueTHble MaTepuainbl MO 3aHATUIO, NOPSAJNOK M CPOKM HX NpeAcTaBiieHus Pe3ynbTarsl
IIOJIyYEHHBIX JaHHbIX IIpu perysmpoBke KIIM u I'PM 3anocATCs B IPOTOKOJIBL.
OOyudaemble aHAIM3UPYIOT IOJIyYEHHBIE PE3YJbTAaThl M JAETAIOT HEOOXOIUMBbIE BBIBOJBI U

3aKJIFOYEHUS.
[Tocne odopmieHUsI MPOTOKOJIOB U YTOYHEHHS OCHOBHBIX TEOPETUYECKUX MOJOKEHUI paboTta

MMpEACTaBJIACTCS K 3alIUTC MMPEIIOAaBaTCIIro.

JlabopaTopHasi paGora Ne7
TexHuueckoe 00CITy’)KUBaHUE JI€TATICH KPUBOLIUITHO - IATyHHOTO U

ra3opacCrnpeacinTCIbHOI0O MCXaHU3MOB.

K neranam kpupommnuo-matyHHoro mexanusma (KILIM) otHocsiTes

[Tpu TO KILIM HeoOxomumMo cOOII0IaTh CISAYIOIMINE YCIOBHS:

3aKIroYeHue

K neransim razopacnpenenurensioro Mexanuzma (I'PM) otHocsiTes

[Tpu TO I'PM Heo6xo1uMO cOOITI0IATh CIIEAYIONINE YCIOBHS




3aKIrouyeHue




JlabopaTopnasi paGora Ne8

IMonGop nerasieii MWIMHAPONOPIIHEBOI IPYNIbI IPU PEMOHTE JIBUTATEJIS.

HEJIM PABOTbBI: yrnyOuTe M 3aKpenuTh OCHOBHBIE TEOPETUUYECKUE IIOJIOKEHHUS,
IIOJIy4YE€HHBIE B XOJI€ U3yUYEHUS JIEKLIMOHHOIO Kypca; U3y4uTh MOPSIOK U IOCIEN0BATEIBHOCTD
noa00pa IWIMHAPOIIOPIIHEBOM TPYNNBl TIPH PEMOHTE JBHraTess; NPUBUBATH CTyIEHTaM
HaBbIKM padOThl C INPU PEMOHTE JBUTaTeNs, a Takke (HOPMUPOBATh KOMIIETCHLUHU IIpU
IPOBEICHUH paboT.

1. OBIIME CBEJEHM 110 COAEPXAHNIO PABOTDI
JlaGopatopHass paGoTa  BBINONHAETCS B  CICHUATU3MPOBAHHON
COOTBETCTBYIOILLEM 000PYA0OBAaHHEM.
CTyneHThl M3y4yaloT Ha3HAUEHHE. YCTPOMCTBO U MOAOOp JeTaled UMIUHAPOIOPIIHEBON
IpyIIBI IPY PEMOHTE JABUTaTENs;
VYACHAIOT npaBuiia TEXHUKH O€30MIaCHOCTH IPU BBIIIOJIHEHUU paOOT U OTPaOOTKH yueOHbBIX
BOIIPOCOB.
[TpakTHyecku BBIIOJIHAIOT PabOTHI IO PEMOHTY JIBUTATENEH.
B koHue paboTbl cTyIeHTbI OQOPMIISIOT MPOTOKOJIBI J1abopaTopHoil pabotel. IIpeacraBnsior
0 OpMIIEHHbIE MaTepHaJIbI K 3aIUTE MIPENOJaBaTelo.
1.1. Kpatkoe coaepxanue paOOTbl, BBIIOIHIEMON KypcaHTaMU Ha 3aHATUU
B xozne nabopaTtopHoii paboThl 0TpadaThIBaOTCA ABa YI€OHBIX BOIIPOCA.

ayIUTOPUU  C

1.ITon6op neranei LMJIMHAPOTIOPLIHEBOM IpYIIIBI OpU  PEMOHTE
JIBUTATEJIS.

2.AHanu3 NoJy4YeHHbIX Pe3yJIbTaTOB.

ITepen HAa4yaJioM paboThl MPOBOJUTCS KOHTPOJIb MOATrOTOBJIIEHHOCTH
00yyaeMbIX K 3aHATHSIM.

[TepBblii yueOHBIN BOMPOC OTpabaTHIBAETCS B COCTABE BCEH yUEOHON TpYMIIbI

Ha OIHOM paboueM MecTe.

Heran COMPSIKECHHU, MTOUIEKALUX coopke c IpyIIIOBOM

B3aUMO3aMEHSIEMOCThIO, MOJOUPAIOTCS MO CEJIIEKTUBHBIM pPa3MEPHBIM TPyMIaM: MOPIIHEBOM
najen, — IOpPIIEHb — IIATYH, HampaBsIOUNIME KJIAlaHOB — KJIAMAHbl, MOPLIEHb — THIb3a
LUIUHApPA U 1IP.

2. KayecTBe MpuUMepa Ha puc. | mpuBeAeHa cxema CEeNeKTUBHOIO Moa0opa COmpsiKeHUH
[IaTYHHO-TTOPUIHEBOW I'pyNIbl ABUTaTens, a B Tabn. 1 — pa3MepHble TpyHmbl AeTaneil 3TUx
COIIPSIKEHUM.

| | |p r06xm | oz
CopTrpoBaHue 110 ¥
pa3sMEpPHBIM
[ b3 rpymnam
Packnanka CopTupOBaHY
LVJIMHPOB aMeTpa 1o pa3MepHbIM pa3MEpPHBIM
BHYTPEHHEMN rpymnmnam rpymnmnam
[TOBEPXHOCTH [lopniHeBsI
Hapy>KHOTO
€ MajIbIbl
aMerpa
CopTupoBaHue 110
pa3MEpPHBIM
rpymnmnam
[Ton0op
Packiagka
[IOpILIHEHN 110 OPTUPOBAHY
[ lopman JUaMETP 1o [IVUIMHPAM a3MEpHBIM
MaMeT | OTBEpCTUsi| [pa3sMEPHBIM [10 3a30py U pynmnam



.

[[laTyHbI HYTPEHHETO a3MEpPHBIM
vaMeTpa BTYJIKU pymmam acce

Coopka osucamensn

Puc. 12.6. Cxema cenexkTUBHOTO Moa00pa
COIPSDKEHUH IATYHHOTIOPITHEBOW TPYIIIBI

Tabmuma 1

PasmepHble rpynnbl Aerajieil CONPSKEHUH WIATYHHO-NOPIUHEBOH IpyNNbl ABUraTe/ls
31JI-131

['pynmbl
Homunains

Hanmeno- 1 D 3 o
Hanmenosa H b1

BaHNE [{BeT MApKUPOBKHU
HHUE JeTaIn pasmep

pa3mepa KpacHbl  PKEIITBI 3ETICHBI

0enbIi
iz iz iz

ITopiieHs J[namerp

OTBEPCTUS

101 Iasery
[TaTtyn BHyTpeHHU
B cOope i1 Tuamerp

BTYJIKH

ITopuiHeBo Hapy>kHbIi1

naner TuaMeTp




Jleranu, periiaMeHTUPYIOLIUE T0JITOBEYHOCTh PaOOThl CONMPSKEHUM, TIOJBEPraloTcs eIle
¥ MHIMBUAYAIbHOMY NOJ00pY MO Macce (MOPIIHY, IAaTyH) U 10 3a30py (THiIb3a-mopiieHs). Jns
nsurareneit 3WUJI-130 u 3WJI-375, Hanpumep, pa3HOCTh MAacC HWKHMX M BEPXHUX TOJOBOK
IaTYHOB HE JIOJDKHA MpEBbIIATh 6 T, mopiiHed — 4 1, a 3a30p MEXAYy MOPIIHEM U THJIb30U
nopkeH ObiTh 0,03—0,05 MM. DTO MO3BOJSIET YMEHBIIUTH BHOPALMIO JBUTATENS, HU3HOCHI
MOJAMIUITHUKOB U IIJIUH]IPOB.

Bropoii yueOHbBIN BOMpPOC CTYIEHTHl OTpPadaThIBAlOT B COCTaBe Y4YEOHOU TpYIIIBI.
AHaIM3UPYIOT MIOJyYEHHBIE PE3YJIbTAThl, AEJIAI0OT BBIBO/BI U 3aIIOJIHAIOT IPOTOKOJIBI.

[TonHOCTBIO OpopMITeHHAs! paboTa MPEICTaBISIeTCs K 3aIUTe MIPEToaBaTelto.

1.2. Meroanyeckue yka3zaHHsl CTYJJ€HTaM T10 TIOJrOTOBKE K paboTre
Hakanyne nus mpoBeeHus 3aHATHs ydeOHas Irpymra CTy/IeHTOB MPUObIBAET
2. crnenuanTu3upoBaHHYIO ayTUTOPHIO, TJIe TPOBOAUT CAMOIIOATOTOBKY K 3aHATHIO. O0ydaeMbie
nsyyatot yctporictBo KIIIM u I'PM, Mepsl TexHUKH 6€30MacHOCTH MPU pabOTe B ayJUTOPUH C
00513aTeIbHOM POCIHCHIO B KYpHAJe HHCTPYKTaXKa 110 MepaM Oe30MacHOCTH.

Oco0oe BHUMaHUE cielyeT OoOpaTUTh Ha YTOYHEHHE (PHU3UYECKOIO CMbICIA MOI00D
JeTaiel [MIMHIPOTIOPITHEBOM TPy TP PEMOHTE JIBUTATEIS.

O3HaKOMUTH CTYAEHTOB C MOPSAKOM U IOCIEAOBATEIIbHOCTHIO BEJIEHUS MPOTOKOJIOB,
OCOOEHHO Ha HEOOXOAMMOCTh 3a0JIarOBPEMEHHOTO 3alOjJHEHHMs] HOPMAaTUBHBIX 3HAYEHUN
TEXHWueckux mapameTpoB u pexkuMoB nuarHoctupoBanus (TY nHa mpoepky). Pemont
neurateneit 3UJI-131, Ypan-375. UHCTpyKIMH 1O SKCILTyaTaliy.

1.4. OtuerHble MaTepuanbl MO 3aHIATHIO, NOPAJIOK U CPOKM HUX MpeacTaBieHus Pe3ynbrarsl
MOJIyYEHHBIX SKCIIEPUMEHTANIbHBIX JIAaHHBIX 3aHOCSITCS B

IPOTOKOJIBI (IIpUiIokeHue 1).
OOyuaemble aHATU3UPYIOT MOJYUYEHHBIE pE3yJbTaTbl U JAENAOT HEOOXOAMMBIE BBIBOJABI U
3aKIIFOYEHUS.

[Tocne odopmileHHs MPOTOKOJIOB U YTOYHEHMSI OCHOBHBIX TEOPETUYECKUX IOJOKEHHM

pa60Ta MMPEACTABIIACTCS K 3alIUTC MPETIOAAaBATCIITO.

JlabopaTopnasi padora Ne8
ITon6op Aeraneii HMIUHAPONIOPIIHEBOI rPyNIbI IPH PEMOHTE ABUTATeJIA.

[TonGop nopiiHel U TUIb3 HUIHHIPOB.
1.1. [TogoOpaTh KOMITJIEKT THIIB3 TSI IBUTATEJIS:

10 Macce

0 pa3Mepam

10 MapKHUPOBKE

3akIirroueHue




[TonOop mopIIHEBBIX MAJBIEB U IATYHOB

2.1. [TonoOpaTh  KOMIUIEKT TIOPIIHEBBIX TaJbIEB M  IIaTYHOB o
Macce 110
pasmepam o
MapKHUpPOBKE
3aKIIroueHne

3axiroueHue no pabore

JlabopaTopHas padora Ne9. OneHka HAJIUYUs BpPeJIHbIX BellleCTB B 0TPA0OTABIIMX
rasax.

HEJX PABOTDBI: yrnyOuth M 3aKpenuTb OCHOBHBIE TEOPETUYECKHUE IOJIOKEHMS,
MOJIyYCHHBIE B XOJI€ M3yUYCHHs JIEKIIMOHHOTO KYypCa; M3YYHTh MPHOOPHI U METOAMKY OIICHKH
HaJIM4Ms BpeIHBIX BellecTB B oTpaboTaBmiux rasax ATC; mpuBHBaTh CTyJIEHTaM HaBBIKU
paboTbl ¢ J1a0OpaTOpPHBIM OOOPYAOBAHMEM M JIMATHOCTHYECKUMHU CpPEJACTBAMHU, a TaKKe
dbopMHpOBaTh KOMIETEHIMHM IPH INPOBEICHUM SKCIEPUMEHTAJbHBIX HCCIEAOBAHUNH U MX
aHaIu3a.

OBILIME CBEAEHMA 110 COLEPXXAHWIO PABOTDI.

JlaGopatopHasi paboTa BBITOJIHSETCA B CHEIHAIM3UPOBAHHON Ta00paTOPHH TUArHOCTUPOBAHHS
u TO ATC» ¢ coOTBETCTBYIOIIEM AUArHOCTHUECKUM 000PYA0BAaHHEM.

CryneHThl M3y4aroT Ha3HauY€HUE U YCTPOWCTBO razoaHanusaropa Muppakap. Vsacusior
NpaBUiIa TEXHUKH O€30IacCHOCTH TPH BBINOJHEHUU 3KCIIEPUMEHTOB M OTPaOOTKU Y4eOHBIX
BOIIPOCOB.

[IpakTudyecku BBIOJHAIOT pabOThl MO ONpPENEeNEHUI0 HAJM4YUs BpEIHBIX BEUIECTB B
0TpabOTaBUIMX I'a3axX ABUTATEIEH.

B KOHIIE pabOThl OCYIIECTBIISIIOT aHANU3 ASKCIEPUMEHTATbHBIX HAHHBIX U OQOPMIISIOT
IPOTOKOJIBI JTabopaTopHOoi pabothl. IlpencraBisitoT odopmiileHHbIE MaTepuaiabl K 3alluTe
IIPENOAABaTEIIIO.

1.1. KpaTtkoe conep:xaHue paOOThl, BHITIOJIHIEMOM KypCaHTaMU Ha 3aHSTUU

B xo7ie 1abopaTopHOil paboThI OTpabaThIBatOTCA JABa yU€OHBIX BOIPOCA.

2. Ormpenenenre HaTU4IKUs BPEAHBIX BEIIECTB B OTPAOOTABIINX ra3ax aBTOMOOMIICH.

3. AHanu3 pe3yJIbTaTOB HAJM4Ms BPEIHBIX BEIIECTB.

ITepen Ha4ajaoM paboTsl MPOBOJIATCS KOHTPOJIb MOJATOTOBJIEHHOCTH

00yyaeMbIX K 3aHATHSIM.

[TepBbiit yueOHBIN BOMPOC OTpabaThIBAETCS B COCTaBE BCEH YUEOHOM TPYIIIIbI

Ha OJIHOM paboueM MecTe.

OOGydaemsble, HCTIONB3YsI razoananu3atop Uudpakap, onpenensior:

- KOMIUIEKTHOCTh M TEXHUYECKOE COCTOSIHUE CHCTEMBI BBIITyCKa OTPAaOOTABIINX Ia30B;
M YaCTOTY BpAIlICHHS JIBUTATEIIS;

U HaJM4Yue BPEIHBIX BEIIECTB B OTPAOOTABIIMX razax Ha XOJOCTOM XOJy M Ha MOBBIIICHHBIX
oboporax.

Bropoii Bompoc cTyneHThl OTpabaThIBalOT B COCTaBE Y4EOHOW TPYIIIBI.
AHAIM3HUPYIOT TOTYYEHHBIC PE3YJIbTAThI, IEAI0T BBIBOIBI M 3aIIOJTHSIOT IIPOTOKOJIBL.
[TonHOCTBIO OopMIIeHHast paboTa MPEACTaBISAETCA K 3alIUTe IPernojaBaTerio.



1.2. Meroauyeckue yka3zaHHs CTYJCHTaM I10 TIOJrOTOBKE K paboTe

HaxanyHe 1Hs npoBeieHHsI 3aHATUS yueOHast rpyIa CTyJ€HTOB IPHUObIBaeT

B cneumanusupoBaHHyio J1a0opaTopuio, TJ€ TPOBOJAUT CAMOIMOJATOTOBKY K 3aHSTHIO.
OOy4aemble M3y4alOT YCTpPOMCTBO razoaHanuszaropa MHpakap, Mepbl TEXHUKH 0€30IaCHOCTU
npu pabore B JIAOOpAaTOPUU C OO0SI3aTEIBHON POCHUCHIO B KypHAJIE MHCTPYKTaXa MO Mepam
0e30MacHOCTH.

Ocoboe BHHMaHuE cieayeT OOpaTUTh Ha YTOYHEHHE (PU3UYECKOTO CMBICIA HATHYUS
BPEIHBIX BEIIECTB B OTPAOOTABIIUX I'a30B M TEXHUYECKOTO COCTOSIHUA ABUrareis. O3HaKOMUTh
CTYACHTOB C TOPSJIKOM U TOCIEA0BAaTEIbHOCTHIO BEACHUS IPOTOKOJIOB, OCOOEHHO Ha
HE00X0MMOCTh 3a0J1arOBPEMEHHOr0 3aIll0JHEHUS HOPMATHBHBIX 3HAUYEHHHM JMarHOCTHYECKUX
[IapaMeTpoB U PeKUMOB auarHoctuposanus (TY Ha mpoBepky).

["azoananuzatop MHppakap. MHCTpYyKIMS 110 SKCIUTyaTallly.

1.4. OtyerHble Marepuanbl MO 3aHITHIO, TMOPSJIOK U CPOKM HX TMpeIcTaBiieHus Pe3ynbTaTel
MOJTyYEHHBIX IKCIIEPUMEHTATbHBIX TAHHBIX 3aHOCATCS B IPOTOKOJIBI.

OOy4aeMble aHAIU3UPYIOT MOJYYEHHBIE pE3YyJIbTaThl W JICNAIOT HEOOXOIUMBIE BBIBOJBI U
3aKJTFOYCHUS.

[Tociie odopmiieHUsT MPOTOKOJIOB M YTOYHEHHUS OCHOBHBIX TECOPETHYECKHX ITOJOXKEHHUH padoTa
MPEJICTaBISIeTCS K 3alllUTe PEroaaBaTerio.

ABTOMOOWIbHBIN 4-X KOMIIOHEHTHBIH razoananuzarop Undpaxap

Onucanue: IlepeHocHoit razoananuzatop «UHdpakap M» mnpenHazHadeHbl I8 HU3MEPEHUS
o0wemHOM monu okcumga yriaepoga (CO), yrneBomopomoB (CH) (B mepecyere Ha TreKcaH),
muokcuaa yriepona (CO2), kucnopoga (O2) B orpa0oTaBmIMX raszax aBTOMOOWIEH ¢
OCH3MHOBBIMU JIBUTATEIISIMH.
- ra30aHaIN3aToOPe UMEIOTCS KaHAJBI JUISl H3MEPEHUS YacTOThI BPAIICHUS KOJICHYATOTO
Basia (Bce UCTIOMHEHUS) U TeMIepaTypsl Macna (ucronnenue T)
JIBATATEJIENl aBTOMOOHUIIEH.
Ha ocnoBanuun wu3mepennbix 3HaueHuit CO, CH, CO; u O razoaHamuzatop

OCYIIECTBIISIET pacueT kodpduimenta n3bpiTka Bo3ayxa Jlsmoa.
Texnuueckue xapakmepucmuky asmomoOUIbHO20 NePeHOCHO20
eazoananuzamopa Ungpaxap M:
Jnamna3oHbl U3MEPEHUI Ta30aHaTN3aTopa!

ee CO: 0...7%,

ee CH: 0...3000 mmH-1,
ee  CO?:0..16%,
ee 0,:0...21 %,

ee JIsam6pa: 0...2.



Taxomerpa:
0...6000 06/MuH.

Temneparypa macina:
20...1000 C

OcHOBHast OTHOCUTEJIbHAs MOTPEIIHOCTh U3MEPEHHM ra30BbIX KaHAJIOB:
+6%

[TpuBeneHHass NOTrPEeIIHOCTh U3MEPEHUIN TaXOMEeTpa:

+2.5%
O0mme xapakTepucTuky razoananusaropa Uudpaxap:
3. Bpewms nporpesa - He 6onee 30 mun nipu 20 C.;

Bpewmst ycranoBieHus 1oka3aHuil ra3oananusaTopa - He 6onee 30 cek.;
Bpewmst ycranosnenus noka3anuii kanana O - He 6osee 60 cex.
[Turanue razoananusaropa - 12 /220 B.;
[Torpebnsiemast MOITHOCTH - He Oonee 30 BA;
Cpennsist HapaboTka Ha otka3z 10000 u.;

9. Cpoxk ciryx0sI - 10 neT;

10. Macca - He 6onee 10 kr;

11.  T'abaputasie pazmeps - 355x330x180 mm.(IL x /T x B).

OcHoghbie npeumywecmaa 2a30aHaIu3amopa:

XNk

2. Bricokas HaAEKHOCTD U CTAOMIBHOCTD IIOKA3aHMI;
3. Majnast ”HEpPITMOHHOCTh U aBTOMAaTUYECKHI CIIMB KOHJ/ICHCATA,
4, ABTOMaTHUeCKasi MPOyBKA HYJISI U BCTPOCHHBIN MPUHTEP C YacaMH peajbHOTO BPEMEHU

(Ucnomuenue «02»);

5. CBsi3b C MNEpPCOHAIBHBIM KOMIIbIOTEPOM 10 RS-232 u BO3MOXHOCTH MOJCTPOWKH
YYBCTBUTEJILHOCTH TaXOMETPA;
6. Boruncnenne mnapamerpa JISIMBJIA g pasnuuneix Bunos TomimBa: bEH3MH,

ITPOITAH wu [TPUPOJTHBIM T'A3;

7. Boeruncnenune napamerpa CO - KOPPEKTUPOBAHHOE;

8. Bce mnpubopel KOMIUIEKTYIOTCS MNPOTrpaMMOM [Uid TIpapuueckoro OTOOpakeHus H
00pabOTKM MOKa3aHMH Ta30aHaIN3aTOPa Ha MEPCOHATILHOM KOMITBIOTEPE.

B Tabn.1 npuBeneHa TexHUYeCKas XapaKTePUCTUKA MpruOopa.

Tabnuna 1-TexHuueckue xapakTepUCTUKHA aBTOMOOMIIBHOTO Ta30aHaIn3aTopa

CO2, % (£ 6% )* 0...16

02, % (£ 6% ) 0...21
JlsimOna 0...2
Taxomerp (+ 2,5% ) 0...6000
TemnepaTypa maciia 20...100
["aGaputsl (I x I' x B) 355x330x190
Macca nmpubdopa 10
[ToTpebiisiemast MOIIHOCTD B PEXKUME H3MEPEHHSI He 6osiee 30
HanpsxeHne nuranus 12/220

10. xommiekT nmocraBku npudopa Mndpakap Bxoasr:
[Tpubop;
[nanr otbopa npoosI;



K  Ilym — nmpo6o3abopHuKa;
IIInaHT OTBOJA KUIKOCTH,
JlaTuuk TaxoMeTpa;
JIMCK C MpOrpaMMHBIM 00eCTICUeHUEM;
CerteBoii kabenb 220 B;
Kab6ens mis nmogkmouenus k 11K
WHcTpyKuus 1Mo 3KCIUTyaTaluy U MaclopT yCTPOMCTBA;
K  Kowmmekr ¢punbTpos;
-Jlatuuk Temmepatypsl (B moaensax "T");
3. Jlenrta g npunTtepa (B Moaensx "02").
1.Onpenenenue coaep>kaHus OKCHIA yriepoia U YIJIeBOAOPOAOB B OTPabOTaBIIMX TIa3ax
OCH3MHOBOIO JIBUTATEs

AAARARAR

1.1.TexHudeckre YCIOBHS Ha MPOBEPKY HAJIWYMS BPEIHBIX BEIISCTB B OTPAOOTABIIMX razax
OEH3MHOBOIO JBUTATEIS

1.2.Hp0BepKa HaJIM4Krs BpCAHBIX BCIICCTB B OTpa6OTaBH_II/IX ra3zax ABHUTaTCJIA

B ucnonszoBanuem npudopa

Tabnuna 1
Pexuma Conepxxanue CO, % Conep:xanue CH, ppm
VCIIBITAHUN (bakTHUECKOE HOPMAaTHBHOE (bakTHUYECKOE HOpMaTUBHOE
nmin 3.5 2500
nImos 2,0 1000

3aKkIIroYeHne

2.5 Ilepeuens Bonpocos 1 auppepenuuposannoro 3adera MK 04.01:
(6 cemecTp)
l. Tunossie npoexTs! noctoB AuarHoctuku B ATIT u CTO



2. Koucrpykuus, npuHuun paboThl U UHCTPYKLHMS MO SKCIUTyaTallud JAUAarHOCTUYECKOTO
komruiekca (Motop-Tecrep, Ckanmep VAG, Ckanep Cxanmatuk) (basoBas wmojens),
"ABTromactep AM1-M"

3. Konctpykuus, npuHiun paboTsl ¥ MpaBUiIa UCHOIB30BAHUS MECKOCTPYHHOTO amnmapara
SMC-03

4. Konctpykuus, npuHun padoTsl 1 HHCTPYKIHS O SKCIUTyaTalliy yCTPOHCTBA MPOBEPKU
Y OYUCTKU cBeuer 3-203

5. KoHctpykuus, mnpuHOun pabOThl M HMHCTPYKIUS MO SKCIUTyaTanuud mpubopa s
MpoBepKH cBeuei 3axuranus SL-100

6. KoHcTpykuus, npuHuun padboTel M MHCTPYKLHMS 1O 3KCIUTyaTallMM CTEHA JJIsl IPOBEPKU
anextpoodopynoBanuss CKUD-1

7. KoHcTpykuus, npuHiun paboTel M MHCTPYKLHS IO SKCIUTyaTallMM CTEHA /ISl IPOBEPKU
3eKTpoobopyaoBaHus I-250-02

8. Koncrpykuus, mnpuHOun pabOTl M HMHCTPYKUUS MO SKCIUTyaTallud CTeHIa JUis
ucnbitanus THB/I musensHbix nBurareneit (¢ moakaukoi) CJAIM-8-01-15

9. KoncTrpykuus, npuHuun paOboTsl U HHCTPYKLUS 110 SKCILTyaTallud CTEH1a JUIsl IPOBEPKU
JU3eTIbHON TOTLTUBHOM ammaparypsl ¢ ajaexTponpuBogom (8 cekuwuit) 11 10-01

10.  KoncTpykuus, NpuHIUI padOThl U UHCTPYKLMS 110 IKCIUIyaTallud CTAHLIMU CMa3KH JJIs
THBJI M-103

11.  KoHcTpykuwus, HOpUHIUN pPa0OTBI M HMHCTPYKIHUS TO SKCIUTyaTaluud mpubopa mis
UCIBITAHUS U PEryJIUPOBKU qu3eibHbIX GopcyHok KN-562 1

12. KoHcTpykiuusi, NpuHUMO pabOThl W MHCTPYKUUS IO SKCIUTyaTallud YCTPOMCTBA JJIs
oOciyxuBanus umxekropa JTC-4818

13.  KoHcTpykiuusi, HOpUHLMI pabdOThl M HHCTPYKIMS IO OKCIUTyaTalMd CTEeHAa s
perynupoBku ¢popcyHok M-1079

14.  KoHcTpykuusi, IpUHLIMII pabOThl U MHCTPYKIMS 0 AKCIUTyaTallMu CTEHAA AJIs IPOBEPKU
TOPMO30B ITHEBMaTHUECKOro odopynoBanus K-245

15.  KoncTpykiuusi, HOpUHLIMI padOThl M HHCTPYKUMSI IO OJKCIUTyaTallMM CTEeHJIA JUIs
HCIIBLITAaHUSA BOASHBEIX HacocoB aBurareneit JIM3-236 U SIM3-238 CIIB-236VY.00

16.  KoHcTpykiusi, HpUHLIMII pabdOThl M HHCTPYKUMSI IO OJKCIUTyaTalluM CTeHaa s
HCIIBITAaHMS MacJISTHBIX HacocoB asurateneit SIM3-236, KAMA3-740 CIIM-236Y.00

17. KoHcTpykuus, npuHuunm paboThl M MHCTPYKLIMS [0 OJKCIulyaTanuu MoTop Tectep
MTI10KM

18. KoHncrpykuus, npuHuun paboThl M MHCTPYKLHMS IO 3KCIUTyaTalluu Jau3ens Tecrep
MTI10/]

19.  Konctpykuusi, NpuHIMN pabOThl M MHCTPYKLMS IO 3KCIUIyaTallUd aBTOMOOMJIbHBIM
nuarHoctuueckuit ckanep ABTOAC F16 CAN 24

20.  KoHcTpykuusi, NOpUHLMI pabdOThl W HHCTPYKLIMS IO OKCIUTyaTalldd CKaHepa
nuarmoctryeckuii Autel MaxiSYS MS906BT

21.  KoHcTpykuus, NpuHUUN pabOThl U MHCTPYKIUS IO OSKCIUIyaTalMd Tra3oaHan3aTop-
Heimomep ABtoTtect-01.04M (2 ki)

22. KoHcTpykuusi, NpuUHOUN pabOThl U MHCTPYKIMS IO OKCIUTyaTallud JbIMOMEpa
MuKpornpoueccopHblil nopratuBHbiii META-01MII 0.1

23. Koncrpykuus, npuHuun paboThl M MHCTPYKIMS MO AKCIUTyaTalldd ra3zoaHalu3aropa
Astotect-01.02M (2k7)

24. KoHncTpykuus, npuHmun paboThl M MHCTPYKIMS MO JKCIUTyaTalldd Ta30aHAlIW3aTopa
Astotect-02.0211 (0 1)

25. KoncTpykuus, npuHuuMn paboTbl M HHCTPYKUMS MO dKciutyarauuu IlpuGop s

perynupoBku ¢dap 2019/K ARGO (Tecnolux)
26. Koncrpykuus, npuHumn paboTsl 1 HHCTPYKIUS 1o 3Kcrryatauuu [Ipubop 1is nposepku
dap TD-01 (Mera)



27. Konctpyknus, mpuHIMI paboThl W HMHCTPYKIMS 10 OJKCIUTyartanuu M3mepurens
napametpos cBeta (ap OIIK-C

28.  KoHcTpykuus, npuHIMN paboThl ¥ MHCTPYKLUS N0 3KcIutyatauuu Jlrodt nerekrop s
JIETKOBBIX aBTOMOOMIIeH (kaHaBHbIN BapuanT) J{JI-003

20. Konctpyknus, mpuHIun paboThl M MHCTPYKIUSA 1o 3Kcruryatanuu Jlrodt-JlerexkTop
pyunoit g0 8 toun JIJI-16000P

30. Konctpyknus, mpuHIun paboThl M HHCTPYKIMSA MO 3Kcruryaramuu Jloodt-JlerekTop
ruapasiandeckuit 1o 4 tons JI/1-4000

31.  Koncrpykuus, npuHIMI paOOThl U MHCTPYKLUSA 1O 3KcIuryaTauuu Jlrodgromep pynesoro
ynpasnenus 35ekTpoHHbiii UCJI-M (Mera)

32. KoHcrpykuus, HOpuHIMI pa®OThl M MHCTPYKUMs MO 3KciuryaTauuu I[Ipubop npms
U3MEpPEHUS] CYMMapHOTo JTF0()Ta PyJIEBOTO yIPaBJICHHs aBTOTpaHCOpTHBIX cpenacts UCII-401M
33.  KoHcTpykuus, NpUHIMII PabOTBl W HMHCTPYKUMs @O HSKciulyarauun HarpysouHo-
JMarHOCTUYECKUH PUOOp /IS MPOBEPKHU COCTOSTHUS ak0, reHepaTopa u craprepa H-2001

34.  Koncrpykuus, NpUHUMI paOOThl M MHCTPYKLUS IO SKCIUIyaTalud AKBaJUCTUILIATOP
IEKTPUICCKUH (MPOU3BOIUTEIBHOCTH 4 j1/9ac) [[23-4-02

35.  OcobeHHOCTH AMArHOCTUPOBAHUS CUCTEM 3JIEKTPOCHAOKEHHUS.

36. AHaIMTUYECKUNA U TEXHUYECKUI METO/BI JUArHOCTUPOBAHUS.

37.  OOGopynoBaHMe, CTEHIbl W NPUOOPHI, NMPUMEHAEMbIE NPU JUATHOCTUPOBAHHUU CUCTEM
anexTpornutanus ATO.

38.  OcobeHHOCTH AMAarHOCTUPOBAHUS aKKyMYJIATOPHBIX OaTapeil.

39.  Meroabl UMAarHOCTUPOBAaHUS AaKKyMYJIATOPHBIX Oarapeil Ui BBISBICHHUS OTKPBITHIX
HEHCIIPAaBHOCTEN U CIIOCOObI YCTPaHEHHU s BbISBJICHHBIX HEHCIIPABHOCTEH.

40.  OO6opynoBaHue, CTEHIbl W MNpPUOOPBI, MpPUMEHSEMblE MpPU JAUATHOCTUPOBAHUU
aKKyMYJISITOPHBIX OaTapeit

41.  OcoOeHHOCTH TUarHOCTUPOBAHMUS.

42.  JlmarHocTMpOBaHME IpepbIBaTesIel-pacnpeaeauTeNel ¢  KaTylleK 3aXHUraHus C
rmomo1isro cregaa CII3 — 8 M.

43.  JlmarHocTHpoOBaHME CBeuel 3axuranus npudopom 3 203.

44.  JluarHOCTHPOBAHME TEKTPOHHBIX OJIOKOB KOMMYTAaTOPOB.

45.  OOGopynoBaHue, CTEHIbl U MPUOOPHI, MPUMEHSIEMbIE NIPU JUATHOCTUPOBAHUU CUCTEMBI
3aKUTaHUs

46.  OcoOeHHOCTH JUarHOCTUPOBAHUS MH(POPMALMOHHBIX CUCTEM U JaTYHKOB.

47.  Ilopsok AMarHOCTUPOBAHMS U TEXHUUECKOIO 00CTYKUBAaHUS MH(POPMALIMOHHBIX CUCTEM
U JIaTYHKOB.

48.  OOopynoBaHHWe, CTEHIbl W NpUOOpBI, MpPUMEHSEMblE TPU JAMATHOCTUPOBAHUU
UH(POPMALMOHHBIX CHCTEM U JaTYHKOB

49.  Tlopsanok I1MarHOCTUPOBAHUS U TEXHUYECKOTO 0OCITYKUBAHUS JaTUNKOB JIBUTATEIS

50.  Ilopsmok AMAarHOCTUPOBAHUS M TEXHUYECKOTO 00CTYKUBAHUS JATYMKOB JABICHUS

51.  Tlopsmok quarHOCTUPOBAHUS M TEXHUUECKOTrO OOCITYKUBAaHUS TEMIIEPATYPHBIX 1aTUYMKOB
52.  Tlopsmok AMAarHOCTHPOBAHUS M TEXHUYECKOTO OOCITYXMBaHMS NaTYUKOB TOIUTUBHOU
CUCTEMBI

53.  OcoOeHHOCTH AMAarHOCTUPOBAHUS JIEKTPONPHUBOIA U BCIIOMOTaTeIbHOIO 000PY0BaHUS.
54. [lopsimox AMarHOCTUPOBAHMSI M TEXHUYECKOTO OOCITYKHMBAaHUSA JJIEKTPONpPUBOJA H
BCIIOMOTaTEeNLHOTO 000PY/I0BAHUSI.

55. OOopynoBaHue, CTE€HAbl M MNpPUOOPHI, MPUMEHSEMble TMpPU JAUArHOCTUPOBAHUU
3JIEKTPOIPHUBO/IA U BCIIOMOIaTEIbHOTO 000PYA0BaHHUS.

56.  JluarHocTHMpOBaHUE 3JIEKTPOHHBIX TAXOMETPOB U IPYTHX AIEKTPOHHBIX MPUOOPOB

57.  OcobGeHHOCTH AMAarHOCTUPOBAHUS JEKTPOHHBIX YCTPOMCTB CHCTEM.

58.  JluarHocTupoBaHUE 3JIEKTPOHHBIX TAXOMETPOB U IPYTUX IEKTPOHHBIX MPUOOPOB.

59.  Ob6opynoBanue, NpUOOPHI, MPHUMEHSEMBbIE JJS JUATHOCTUPOBAHUS 3JIEKTPOHHBIX

puOOpOB.



60. MexayHapoaHble CTaHIAPTHI IO TUATHOCTHKE aBTOMOOWIICH.

61.  IlocnenoBatenbHas nepenada JaHHbIX 10 mHuHE CAN.

62.  CpexnctBa NOUCKAa HEHMCIPABHOCTEH IIPU JMAarHOCTUPOBAHMM 3JIEKTPOHHBIX CHCTEM
yIpaBJIeHUSI.

63.  OcoOeHHOCTH IMarHOCTUPOBAHMS AJIEMEHTOB 3JIEKTPOOOOPYIOBAHUS B HKCTPEMAJIbHBIX
YCIOBHAX

64.  OcoOeHHOCTHU PKCIUTyaTallid aBTOMOOMIIEH B SKCTPEMaJIbHBIX YCIOBUAX PaOOTHI.

65.  OcobeHHocTH oOecrieyeHus yCKa ABUTaTeNeil B CEBEPHBIX YCIOBUSX.

66.  IlpornosupoBaHue TEXHUYECKOTO COCTOSIHUSA n3Jenui TPaHCIOPTHOTO

3JICKTpOO60pyZ[OBaHI/ISI U aBTOMATHUKKU C MCJIbIO CBOCBPECMCHHOI'O IIPOBCACHUA PCEMOHTHO-
BOCCTaHOBHUTCIIbHBIX pa60T U IOBBINICHUA 6633BapHﬁHOCTH OKCILTyaTalluy aBTOTPAHCIIOPTa

[llxana oyenxu ob6paz06amenbHuIX 00CIMUNCEHUTL

O1eHKa ypOBHS IMOATOTOBKH

BrImmonHeHHbIE

3ayer/ He3adeT
3a1aHusd
OTBeYEeHBI Bce | 3auer

BOIIPOCHI B ouiere

OTBeueHa JacTh | 3ader
BOIIPOCOB, TITIOC
JOIOJHUTEIbHBIN

BOIIPOC

OTBeueHa yacth | He3auer
BOIPOCOB, HE JaH

OTBET Ha
JOIOJHATENLHBIN

BOIIPOC

He otBeuen vHm onun | Hezauer
BONpOC U3 Ouiiera

ITI. Onenka Nponu3BOACTBEHHON NMPAKTHKH
3.1. ®opMbI U METOAbI OLICHUBAHUS
[lenpro OIIEHKM IO NPOM3BOJCTBEHHOM IPAKTUKE SBIIAECTCS YCTAHOBJIEHUE CTEIEHU
OCBOCHUS:
[TpodeccnoHanbHBIX U OOIIUX KOMITETEHIIHIA;
YpoBeHb MOATOTOBKU CTYJEHTOB IMPH MPOBEIEHUU MPAKTUKHU OLIEHUBAETCS OLEHKOH 110
BBITTOJIHEHHBIM paboTaM B X0/1€ IPAKTUKU
3.2. Ilepeyenb BHAOB PpPadtoT AJsl MNPOBEPKH Pe3yJbTATOB OCBOECHHMS MPOrpamMMbl
npo¢ecCHOHATBHOI0 MOAYJISI HA PAKTHKE
3.2.1. IIpou3BoacTBEeHHAs] IPAKTHKA
Tabnuua 7. IlepeueHs BUI0B pabOT MPOU3BOICTBEHHOM MPAKTUKU



Buasi pador Koambt NpoBepseMbIX
pe3yJbTaToB
K OK 1o, ¥
[IpoBepka TEXHMYECKOTO COCTOSHUSA aKKymyJsaTopHou Oatapew, | [IK 4.1- | OK 1-9 | I1O 1
cocraBlieHUE J1e(heKTOBOYHON BEIOMOCTH 4.3 V 1-6,
Ilouck ®  ycTpaHeHHME  HEHUCIPABHOCTEH B  CHCTEME 314

JIEKTPOCHAOKEHUSI  TPAHCIIOPTHOI'O  CPEACTBA, COCTaBIECHUE
Ne(peKTOBOUYHON BEOMOCTH

[Touck u ycTpaHeHHE HEHCIPABHOCTEH NPUOOPOB CHCTEMBI
JJIEKTpPOIlyCKa  JBUraTens,  COCTaBlI€HHE  J1e(hDeKTOBOYHOMI
BEJJIOMOCTH

Ilouck ©  ycTpaHeHHME  HEHMCIPABHOCTEH  IpephIBaTeIeh
pacupenenureneii KOHTAaKTHOM, KOHTaKTHO-TPAH3UCTOPHOM U
OECKOHTAKTHOI CUCTEMBI 3aKUTaHU,

Ilouck m ycTpaHeHHE HEHCIIPABHOCTEH KATyLIEK 3a)KMTaHUs
KOHTAKTHOM, KOHTAKTHO- TPAH3UCTOPHOM M OECKOHTAKTHOM
CUCTEMBI 32)KUTaHUs1, COCTAaBICHHUE 1e()EKTOBOUHOMN BEIOMOCTHU
[Touck u ycTpaHeHHe HeUcCHpaBHOCTEH NMPHOOPOB BXOIAIIUX B
CHUCTEMY DJIEKTPOHHOT'O YIIPABJICHUS JBUIATENIEM, COCTABJICHHE
Ne(eKTOBOUHOM BEOMOCTH

[Torick u ycTpaHeHue HeuclpaBHOCTEH NPUOOPOB BXOIALIMX B
CHUCTEMY OCBEILEHUS TPAHCIOPTHOI'O CPEICTBA

[Touck m ycTpaHeHHE HEUCHPABHOCTEH NPUOOPOB BXOJSIIUX B
CUCTEMY CBETOBOW CUTHAIM3ALUU

[Tock ¥ ycTpaHeHHWE HEHCIPAaBHOCTEW MpPUOOPOB 3BYKOBOM
CUTHAJIN3ALUIO COCTaBJICHUE JI€(PEKTOBOUHON BEOMOCTH

Ilouck m ycTpaHeHue HEMCIPABHOCTEW aBAPUMHON CUTHAIU3ALMH
KOHTPOJISI IBUTaTeNs

[Touck npuOOpOB ABUTaTENsl M YCTPAaHEHHWE HEUCIPABHOCTEH
paboueil curHaiau3alnuy CUcTeM

Ilouck ®  yCTpaHEHHE  HEHUCIPAaBHOCTEH  KOHTPOJIBHO-
U3MEPUTENIBHBIX TPHOOPOB

Coneprkanue yueOHOT0 MaTepuana

KoHcTpykuus, npuHIUNI paboThl U MHCTPYKIMS 10 SKCIUTyaTaluu
nuarHoctudeckoro komriekca (Motop-Tectep, Ckanep VAG,
Ckanep Ckanmaruk) (basoBast mozgens), "ABromacrep AM1-M"
KoHncTpykuus, npuHuun pa®oTel M IpaBWiia HCIHOJIb30BaHUS
neckoctpyinoro annapara SMC-03

KoHncTpykuus, npuHIMI padOThl U HHCTPYKILIKSA 10 SKCILTyaTaluu
YCTpOICTBa NPOBEPKH U OUUCTKHU cBeder I-203

KoncTpykuus, npuHIUI paboThl ¥ HHCTPYKLUS 110 SKCILTyaTaluu
npubopa /Ui npoBepku cBeuelt 3axuranus SL-100

KoHncTpykuus, npuHIMI paboThl M1 HHCTPYKLUS 10 HKCILUTyaTalul
CTEeHJa JUIs PpOoBepKH nekTpoodopynoBanus CKUD-1
KoncTpykuus, npuHIUI paboThl ¥ HHCTPYKLHUS MO SKCILTyaTaluu
CTEeHJa [yl IPOBEPKH eKTpoobopynoBanus I-250-02
KoncTpykuus, npuHIUI paboThl U HHCTPYKLUS 10 SKCILTyaTaluu
creHna s ucnbiTanus THBJ nusenbHbIX aBurarenei (c
nonkaukoi) CAM-8-01-15

KoHcTpykuus, npuHIUNI paboTsl U MHCTPYKIHMS 110 SKCILTyaTalluu
CTEeHJAa s IPOBEPKH [H3ENBbHOM TOIUIMBHOW aImapaTypbl C
anektponpuBoaoM (8 cexuuit) /1 10-01




KoncTpykuust, npuHIUNI paboThl U HHCTPYKIMS 110 SKCIUTyaTaIlluH
cranumu cMasku aas THBJ M-103

Konctpykuust, npuHIUI paboThl 1 MHCTPYKIMSA 110 AKCIUTyaTalliH
npubopa Ui UCHBITAHUS U PEryJIUPOBKU JU3EIbHBIX (POPCYHOK
KN-562]1

KoncTpykuus, npuHIHUI paboThl 1 MHCTPYKLHUS 110 SKCILTyaTaluu
ycTpoiicTBa 1t 00ciyxuBanus nuxkekropa JTC-4818
KouncTpykuus, npuHIUI padoThl U HHCTPYKLUS 110 SKCIUTyaTaluu
CTeH/Ia JJIs PeryJIupoBKU GopcyrHok M-1073

KoncTpykuus, npuHIUN paboThl 1 HHCTPYKLUS 110 SKCILTyaTaluu
[Tpubop mns perymuposku dap 2019/K ARGO (Tecnolux)
KouncTpykuus, npuHIMI paboThl U MHCTPYKLHUS 110 SKCILUTyaTaluu
[Tpubop ms nposepku dap TD-01 (Mera)

KoncTpykuus, npuHIuNI padoThl U MHCTPYKLHUS 110 IKCITyaTalluu
W3meputens napamerpos cera dap OITK-C

KoncTpykuus, npuHIHI paboThl M1 HHCTPYKLHUSA 110 SKCILTyaTaluu
Jropt nmerexkTop JUISL  JIETKOBBIX aBTOMOOWIICH (KaHABHBIN
BapuanT) J[JI-003

KoHcTpykuus, NpuHIUI padOThl U HHCTPYKLUS 10 SKCILTyaTaluu
JIrodt-/erexrop pyunoit no 8 Tonn JI/I-16000P

KoHcTpykuus, npuHIHI paboThl U HHCTPYKLUS 10 SKCILTyaTaluu
JIrodt-erexkrop ruapasnmueckuii 1o 4 roun JI/1-4000
KoHcTpykuus, npyuHIUI pabOThl U MHCTPYKLUS 110 IKCIITyaTaluu
Jlroromep pyrnesoro ynpasneHus 3nekrponubsii UCJI-M (Mera)
KoHcTpykuus, NpuHIUN pabOThl U MHCTPYKLUS 10 SKCILTyaTaluu
[TpuGop s wu3MEpeHus CyMMapHOro Jodra pyJaeBoro
ynpasieHus aBToTpancnopTHeIX cpencts MCII-401M
KoHcTpykuust, mpuHIUI paOdOTHl U HHCTPYKIIHS 110 IKCIUTyaTaI[iH
HarpyzouHo-auarHoctuaeckuil mpuOop Ui MpOBEpKU COCTOSTHUS
ak0, reneparopa u craprepa H-2001

KoHcTpykuus, npuHIUNI paboTsl U MHCTPYKIMSA 110 SKCILTyaTalluu
AKBaJMCTUIUIATOP  AJEKTPUUYECKUH  (MPOU3BOIUTENBHOCTh 4
n/gac) J12-4-02

BpImosHUTE  THArHOCTHKY cTapTepa TPAHCIIOPTHOI'O
CpeACTBa.
Beimonauth JTIHAaTrHOCTUKY AKKyMYJISITOPHOM Oarapeu

TPaHCIIOPTHOI'O CPEACTBA.
BbINONHUTE UAarHOCTUKY OECKOHTAaKTHOM CHCTEMBI 3a)KUTaHUs
TPaHCIIOPTHOI'O CPEACTBA.

BpIMONHUTE  IMAarHOCTMKY  MHKPOIIPOLIECCOPHOM  CHUCTEMBI
3aKMT'aHMs TPAHCIIOPTHOI'O CPEACTBA.

BbINOMHUTE ~ MArHOCTUKY ~ CHUCTEMBI  AJIEKTPOCHAOXKEHUS
TPAHCIIOPTHOI'O CPECTBA.

BBINTOMHUTE TMAarHOCTHKY TPAHCHOPTHOI'O CpPEJCTBA CBETOBBIX
npubopoB

BeinonHuTh JUArHOCTUKY KOHTPOJIBHBIX pudopoB
TPAHCIIOPTHOI'O CPEACTBA.

BbINOMHUTE ~ TUMArHOCTHKY  BCIIOMOTATENbHBIX  IpHUOOpPOB
TPAHCIIOPTHOI'O CPEACTBA.

BbINOMHUTE ~ MArHOCTHKY ~ BCIIOMOTaTeNbHBIX  HpHOOpPOB
TPAHCIIOPTHOI'O CPEACTBA.

BeInonHuTh JMArHOCTUKY CHCTEM BIIPBICKA TOILIMBA




HHXKCKTOPHOI'O ABUTATCIIA.
BrmonauTs AWarHoCTUKY CHUCTEM  BIIPBICKA  TOILJIMBA
HHKCKTOPHOI'O ABUTATCIIA.

IV.KOHTPOJIbLHO-0LIEHOYHBIE MATEPUATBI 1JIs1 IK3aMeHa (KBAJIU(PUKATMOHHOI0)
4.1. ®opmbl poBeAeHUSA IK3aMeHa (KBATH(PUKATMOHHOIO)

Ok3aMeH (KBaM()UKAIMOHHBIN) MPEACTaBISIET COOOM 2K3aMeH M0 OHIIeTaM.

4.2. ®opMa KOMILJIEKTA IK3aMEeHAIIMOHHBIX MATEPHAJIOB (OYHON YaCTH)

CocraB

L. ITactiopT.

I1. 3aganue nst HK3aMEHYIOLIErOCs.

III. ITaket sx3ameHaropa.

I. HACIIOPT

Ha3nauenmue:

KOM  nmpeanazHayeH Juisi  KOHTpPOJs U OLEHKM  PE3yJbTaTOB  OCBOCHMS
npodeccuonanibhoro moayis IIM.04 IlpoBeaeHne AMATHOCTHPOBAHHSI TPAHCIOPTHOIO
3JIEKTPooOOpyAoBaHusl aBTOoMaTHKM 10 crnenuanbHoctd CIIO 23.02.05 Dxkcmuryaranus
TPAHCHOPTHOIO 3JIeKTPOOOOPYAOBAHMST M AaBTOMATHMKM (0 BHAaM TpaHcHopTa , 3a
HCKJIIDYEeHUEM BOJIHOI0)

OI_IeHI/IBaeMBIe KOMIICTCHII MM

Kon HaumeHnoBaHue pe3ysbTaTta 00yueHHs

I[IK 4.1 Omnpenenutb  TEXHUYECKOE COCTOSTHUE  JIeTalled, Y3JI0B W W3JEIui
TPAHCHOPTHOT'O 3JIEKTPOOOOPYAOBAHHSI U aBTOMATHKH.

[1K 4.2 AHaIM3upoBaTh TEXHUYECKOE COCTOSIHME U NMPOU3BOJIUTH J1€(DEKTOBKY JeTayien
U Y3JI0B TPAHCHOPTHOTO JIEKTPO0OOPYI0BaHHSL U ABTOMATUKU

I1K 4.3 IIporHo3upoBaTh ~ TEXHUYECKOE  COCTOSHHUE  W3JEIMH  TPaHCIOPTHOIO

3HCKTpOO6Op}I)IOBaHI/I5[ U aBTOMATUKWU C LEJIbIO COBPEMCHHOI'O IIPOBCHUMA
PEMOHTHO-BOCIIUTATCIIbHBIX pa60T u IMOBBIIICHUA 6633B8.prIHOCTPI
OKCILTyaTalluy aBTOTPAHCIIOPTA.

I101 OnpeneneHuss TEXHUYECKOTO  COCTOSIHUSL  CHUCTEM, y3J0B W JeTallel
TPAHCIIOPTHOI'O 3JIEKTPOOOOPYIOBAHMSI U AIIEMEHTOB aBTOMATUKHU

Vi Pa3pabarbiBaTh adropuT™ MoMcka HEMCIPABHOCTEN B CUCTEMAX TPAHCIIOPTHOIO
DJIEKTPOOOOPYA0BaHMS,

V2 BriOupaTs MeETONBI AMArHOCTUPOBAHUS CHUCTEM W3JCIWN, y3J0B W JeTalei
TPAHCHOPTHOT'O JEKTPOOOOPYIOBAHMSI U DJIEMEHTOB aBTOMATHKHU

v3 ITonb30oBaTbesd CIPaBOYHOW JMTEpaTypod M IMHTEpHETOM I IONy4YeHUS
HE0OX0IMMOM TeXHUYECKON HHGOopManuu

V4 Hcnonb30BaTh NporpaMMHoe obecriedeHre B po(ecCHoHaNbHOM eI TeNbHOCTH

V5 IIpumeHnATH KOMIIBIOTEPHBIE  TEXHOJOIMM  IIpU  JUArHOCTUPOBAHUU
TPAHCHOPTHOT'O JEKTPOOOOPYI0BaHUS U DJIEMEHTOB aBTOMAaTHKHU

Yo6 AHaIM3UpoOBaTh TEXHUUECKOE COCTOSIHHE U MPOU3BOJAUTH JAEPEKTOBKY AeTajeil

H Y3JIOB TPAHCIIOPTHOT'O 3HeKTp0060p}/')10BaHI/ISI 1 aBTOMaTHUKH

31 HOp}II[OK opranu3aivi  OUArHoCTUPOBAHUA W CCPBUCHOI'O O6CJ'Iy)KI/IBaHI/I}I




TPAHCHOPTHOT'O JIEKTPOOOOPYI0BAHHS;

32 [IpuHIMn nelCTBUS, YCTPOMCTBO M KOHCTPYKIUIO M3ACIHH, Y3JI0B U JeTajei
TPAHCIIOPTHOT'O AJIEKTPOOOOPYIOBAHNSI M DJIEMEHTOB aBTOMATHKH;

33 VYcioBusL 3KCITyaTallud W TEXHUYECKHE TpeOOBaHUs, NpPEABbSBISEMbIE K
U3JIENHSIM TPAHCIIOPTHOTO JIEKTPOOOOPYI0BAHMS U ABTOMATUKH;

34 CoBpeMeHHbIE ~ METOJbl  JUArHOCTUPOBAaHUS  M3JEIMH  TPAHCIOPTHOIO
AJIEKTPOOOOPYIOBAHUS;

OK 1. [ToHnMaTh CyIIHOCTh M COIMAIBHYIO 3HAYMMOCTh CBOEH Oynymiei
npodeccuu, NPOosBIsATh K HEH YCTOWUMBBII HHTEpEC

OK 2. Opranu3oBbiBaTh COOCTBEHHYIO JEATEIbHOCTh, BEIOMPATh TUIIOBBIE METOIbI
U CIOCOOBI  BBHITIONHEHUS MPOGECCUOHANBHBIX 3aj7adv, OIEHWBAaTh WX
3((HEKTUBHOCTH M KAYE€CTBO

OK 3. [IpuHuMaTh pelieHus: B CTAaHAAPTHBIX M HECTAHJAPTHBIX CUTyalUMsAX U HECTU
32 HUX OTBETCTBEHHOCTh

OK 4. OcyImiecTBIATh TOWCK M HUCIOJNB30BaHWE WH(GOpPMAIMKA, HEOOXOAMMOHN Ist
3¢ (eKTUBHOTO BBIMOJIHEHUS Mpo(deccCHoHaIbHBIX 3a7ad, MpodeccuoHaTbHOrO
Y JIMYHOCTHOTO PAa3BUTHUS

OK 5. Hcnonb3oBath UH(GOPMAIMOHHO-KOMMYHUKAIIMOHHBIE  TEXHOJIOTHH B
poeCCHOHAIBHON e TEIHHOCTH

OK 6. PabGoTtate B KOJIIEKTHMBE M KOMaHJE, 3(PQPEKTHBHO OOIIATHCS C KOJUICTaMU,
PYKOBOJICTBOM, TOTPEOHUTEIISIMU

OK 7. bpatp Ha «ce0s1 OTBETCTBEHHOCTh 3a paboOTy UJIEHOB KOMAaHJbI
(MOTYMHEHHBIX), 32 PE3YJIbTAT BHINOJHEHUS 3aIaHUM

OK 8. CaMOCTOSITENIbHO OIpPEAENATh 3aJayd NMPOPECCUOHATBHOTO U JUYHOCTHOTO
pa3BUTHS, 3aHUMaATbCcs camMmooOpa3oBaHHEM, OCO3HAHHO ILIAHUPOBATh
MOBBIIICHUE KBAM(DHUKAIIUN

OK 9. OpueHTHPOBATHCS B YCIOBHUIX YaCTOM CMEHBI TEXHOJOTHA B MPOohecCHOHaTIbHON
JIeATEITHbHOCTH

OK 10. HcronHsAT, BOWMHCKYI OO0S3aHHOCTh, B TOM 4YHCJIE C MPUMEHEHHEM
MOJIYYE€HHBIX IPO(eCCUOHATIbHBIX 3HAHUM (1151 FOHOIIEH )

lpumep:

3ananue AJsl IK3aMEeHYIOLIEerocs.
OuenmnBaemble kommetennuu: 11K 3.1-3.4, OK 1-9

3K3AMEHAIIMOHHBIK BHUJET Nel
[IM.03 «Y4acTue B KOHCTPYKTOPCKO-TEXHOJIOTHUECKON padboTe».

1. Tunsl 1 QyHKUMU TPEANPUITHNR aBTOMOOUIIBHOTO TPAHCIIOpTa
2. Bugs! m3nenuii. Kinaccudukarys u uepapxust THIIOBOM MPOMBIIUIEHHONW MPOTYKITUH.

3.

HNucrpykuus

1. BHUMaTeJbHO IPOYNTANTE 3aJaHHE.

2. Bbl MoOXkeTe BOCIHOJIB30BATHCSA: KAJBKYJISTOPOM, MaKeTaMH, CTE€HIaMH, CXeMaMH, a
TaKKe MOMOIIbIO NpenoaaBaTeis.

3. MakcuMajibHOe BpeMsl BbINIOJIHEHHs 3a/1aHus — 1 yac.




ITAKET 9K3AMEHATOPA

1.0T1BeT Ha MepBbIil BONPOC.
LIxana oyeHxu 0Opaz08amenbHuIX 00CIUNCEHULL

OneHka ypoBHS IOATOTOBKU

Oa (oTMeTKa) BepOAIbHBINA aHAJIOT

5 6amnos OTinuHO

46anna Xoporio

3 6amna YIOBJIETBOPUTEIBHO
0-2 6anna HEYJOBJIETBOPUTEIBHO

2. OTBeT Ha BTOPOIi BONpOC.

lxana oyenxu 06pazosamenbHblX 00CMUNCEHUL

OrneHKa ypoBHS MOJATOTOBKH

Oai (oTMeTKa) BepOAIbHBIN aHAJIOT

5 6aioB OT1an4HO

46anna Xoportro

3 Gaa YIAOBJIETBOPUTEIHLHO
0-2 6anna HEYIOBJIETBOPUTEIIHHO

3. YcTHOE 000CHOBAaHHE: 321IMTA BLINOJTHEHHOI0 3a1aHusA Ne 3.
[llxana oyenxu ob6pazoeamenbHuIX 00CMUNCEHUL

OreHka ypoBHsI IOATOTOBKU

Oann (oTMeTKa) BepOAIbHBIN aHAJIOT

5 6annos OTnuuHO

46anna Xoporto

3 6amna YIOBIIETBOPUTEIBHO
0-2 6amnna HEYJIOBJIETBOPUTEIBHO

4.4. IlepeueHb 3a/1aHUI, BBINOJIHSAEMBIX B X0/1€ IK3aMeHAa (KBAIU(PUKAIUOHHOI0)
Ta6mmma 9. Ilepeuens 3aganuii SK3aMeHa

NeNe 3apanmit IIpoBepsiembie pesyabrarsl | Tun 3aganus
o0yyenus (I1K, OK)

1 K 1.1-1.4 [TepBsIii Bonpoc
OK 1-9

2 K 1.1 Bropoii Bonipoc
OK 1-9




—

10.
11.

12

13.
14.
15.

16.
17.

18.

19.
20.

21

25.
26.
27.
28.

29.
30.
31.
32.

33.
34.
35.
36.

3 IIK 1.4 BrinosiHeHUE TpeTHETO 3aJaHUS
OK 1-9

4.5 Cnucok BONPOCOB Il KBATU(PUKANMOHHOIO IK3aMeHa:
BnusiHue 35ekTpoo0opy1I0BaHS HA TEXHHYECKOE COCTOSTHIE aBTOMOOMIICH U TPAKTOPOB.
®DakTOpPHI, BIUSAIONIME Ha IKCIUTyaTaIHUIO AJIEKTPOOOOPYI0BAHUS aBTOMOOWMIICH U TPAKTOPOB.
N3meHeHne TEXHUYECKOr0 COCTOSIHUSI M3JIETUH W CHCTEM 3JIEKTPOOOOpYAOBAaHHS B Ipoliecce
JKCIUTyaTaIluH.
OcHOBHBIE 0TKa3bI AIEKTPOOOOPYAOBAHUS B TIPOIECCE IKCILTYaTAIIUH.
BrnusiHue M3MEHEHHS TEXHHUYECKOTO COCTOSHHS — DJIEKTPOOOOpPYIOBaHHS Ha  TEXHHKO-
SKOHOMMYCCKHUE ITOKA3ATCIIH.
OcHoBHBIE TPeOOBaHHUS K OPraHU3AINHA TEXHUYSCKON IKCILTyaTalyH.
Opranuzanuu, 3aHUMAIONINECs] KCIUTyaTalluel, TEXHHYECKUM 00CTYKUBAaHUEM U JUArHOCTUKON
3JIEKTPOOOOPYIOBAHUS aBTOMOOMIICH.
Mertoanueckoe oOecriedeHUe JMArHOCTUKU B SKCIUTYaTalluH.
MexayHapoaHble  mOpaBuia W MX  BIMSHHE  HAa  TEXHUYECKYIO  IKCILTyaTalluio
IIEKTPOOOOPYTOBAHUS ABTOMOOHIICH.
MeTtposoruueckoe 00ecreueHre TUarHoCTUPOBAHMS.
MaTepI/IaJII)HO- TCXHUYCCKOC O6€CH€‘I€HI/IG III/IaFHOCTI/IPOBaHI/ISI.

. HOpHI{OK OpraHu3anuu AUArHoCTUpPOBAHUA W CCPBUCHOIO O6CJ'Iy>KI/IBaHI/I$I TPaHCIIOPTHOI'O

ANEKTPOOOOPYTOBAHHSL.

Bupl 1 pesxUMBI IMATHOCTUPOBAHUSI.

OO0mmas u yriryOJieHHast JMarHOCTHKA.

Metonbl  TMAarHOCTUPOBAHUS  3JCKTPOOOOPYIOBaHHS  aBTOMOOMIJIEH ¥ TPakTOpPOB B
IKCILTyaTaIuH.

Knaccugukaiust BUIOB U CPEACTB AHATHOCTHPOBAHUS.

BbpiOOp  CTPYKTYpHBIX M JMArHOCTHYSCKHX  [MapaMeTpoB  M3JCIUH M CUCTEM
3JIEKTPOOOOPYIOBAHUS /ISl OLIEHKH TEXHUYECKOT'O COCTOSTHHSL.

Onpenenenne Haunboiee 4acTo MTOBTOPSFOIIUXCS HEHMCIIPaBHOCTEH 17691 (1217
3IIEKTPOOOOPYIOBAHHUS.

JlmarHocTrpoBaHWEe HEUCIIPABHOCTEH M3/ICTHI M CHCTEM DIIEKTPOOOOPYTOBAHHS

Pa3paboTka anroputMa nNoucka HEMCIPaBHOCTEH TeéHepaTOpOB MOCTOSHHOTO TOKA

. PazpaboTka anropurma noucka HeMCIIPaBHOCTEN I€HEPATOPOB IIEPEMEHHOTO TOKA
22.
23.
24.

Pa3paboTka anropurMa noucka HEMCIPABHOCTEN aKKyMYJISITOPHBIX OaTapeit

Pa3paboTka anropurMa noucka HEUCIPABHOCTEH 3IEKTPOCTAPTEPOB

Pa3pabotka anroputma moucka HEUCIPABHOCTEH NpephIBaTeneil-pacipenenureneii, KaTyuek
3aKUTaHMs, CBEUEH 3aKUTaHus.

Pa3pabotka anropurma rnovicka HEMCIPaBHOCTEN AIIEKTPOHHBIX OJI0OKOB KOMMYTATOpa
Pa3paboTka anropurmMa noucka HEMCIPABHOCTENH KOHTPOJIbHO-U3MEPUTEIBHBIX TPUOOPOB
Pa3pabotka anropurMa rnovicka HEMCIPaBHOCTEW CUCTEM OCBEIIEHMS U CBETOBOW CUTHANIM3ALU
Pa3zpaboTka anropurmMa MoMcKa HEUCHPABHOCTEH KOHTAKTHO-TPAH3UCTOPHBIX, TPAH3UCTOPHBIX,
MHTETPAJIbHBIX PETYJIATOPOB HAPSIKEHUS.

Pa3paboTka anropuTma rnoucka HEMCIPaBHOCTEN HIIEKTPOHHBIX TaXOMETPOB

Bunel nedekToB U UX XapaKTepUCTHKA.

Ha3nauenue u CyniHocTh JedeKTaluu 1 COPTUPOBKH JIeTaeH.

CoctaB "PykoBojacTBa MO KamUTaJIbHOMY pEMOHTY aBTOMOOWIIEH", colepkaHue KapT
nedexTanuu.

MeTopl KOHTPOJIS, IPUMEHSIEMbIE MPU AePeKTaIUH.

OcHoBHBIE 1e(heKThI TPUOOPOB AIEKTPOOOOPYTOBAHHUS.

Cnioco06s1 ycTpaHeHus 1ePEeKTOB.

JuarHoctupoBanue mnpubOpoB cucteM osnekTponutaHus ATD. AHanM3 TEXHHYECKOTo
COCTOSIHUS, IPOBE/ICHNE 1€(PEKTOBKU




37

38.

39

40.
41.
4.
43,
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.

59.

60.

61.
62.
63.

64.
65.

66.
67.
68.

. JlnarHOCTUpPOBaHUE AKKYMYJIATOPHBIX Oarapeil. AHAIN3 TEXHUYECKOIO COCTOSTHUS, IIPOBEICHUE
neEeKTOBKH

JlnarHOCTHpOBaHUE DJEKTPOCTApPTEPOB. AHAIU3 TEXHUYECKOTO COCTOSIHUS, IPOBENCHUE
neeKTOBKH

. lnarnocTupoBaHue NpepbiBaTelIeH-pacpeieuTeNe U KaTylIeK 3aKUTraHus
JlnarHocTupoBaHUE CBEYEW 3aKUraHUS C MOMOLIBIO JUArHOCTUYECKUX CTEHAOB M NHpUOOpOB.
AHaJn3 TEXHUYECKOTO COCTOSIHUSL, IPOBEIEHUE 1e(PEKTOBKH

JlnarHocTupoBaHUE 3JIEKTPOHHBIX OJOKOB KOMMYTaTOPOB. AHajlu3 TEXHUYECKOI'O COCTOSIHMSI,
poBe/ieHUE 1e(PEKTOBKH

JlnarHocTUpOBaHUE CUCTEMbI 3aKUTaHUs MPU MOMOIIM MOTOp-TecTepa. AHAIN3 TEXHUYECKOIO
COCTOSIHUS, IPOBEJCHUE 1€(DEKTOBKU

[TpoBepka u ycTaHOBKA 3a)KUTaHHsI KApOIOPATOPHOTO JIBUTATEIIS

[TpoBepka KOHTPOJIBHO-U3MEPUTENILHBIX TPHOOPOB

JlnarHocTUpOBaHUE CUCTEMBI OCBELEHUS M CBETOBOW CUTHAIM3aLUU. AHAIU3 TEXHUYECKOIO
COCTOsIHUS, NTpoBeJeHHE AeheKTOBKU. [IpoBepka U peryaupoBKa yCTaHOBKHU dap.
JlnarHocTupoBaHUE 3JIEKTPOHHBIX OJOKOB MU MPUOOPOB. AHaINW3 TEXHUYECKOTO COCTOSIHMS,
poBesieHUe 1ePEeKTOBKH

JlnarHoctTupoBaHNE KOHTAKTHO-TPAH3UCTOPHBIX M TPAH3UCTOPHBIX PETYJISITOPOB HANPSKEHUS.
AHaJIn3 TEXHUYECKOTO COCTOSIHUSL, IPOBEIEHUE T€(PEKTOBKH

JlnarHocTHpoBaHHE UHTETPAIBHBIX PEryJISTOPOB HANpPsOKEHUS. AHAIU3 TEXHUYECKOIO
COCTOSIHUS, IPOBEJICHUE 1€(DEKTOBKU

JlnarHoctupoBaHHe 3JIEKTPOHHBIX TAXOMETPOB. AHAIN3 TEXHUYECKOTO COCTOSHUS, IPOBEACHUE
ne(heKTOBKH

AHaiaM3 TEXHUYECKOI'O COCTOSIHUSI U JAMAarHOCTUPOBAHUE 3JIEKTPOOOOPYIOBaHMS MEPEHOCHBIMU
npudopamu

JuarHoctuueckoe  00Opy/lOBaHME  OTEYECTBEHHOIO M 3apyOeXHOro  IPOU3BOCTBA,
npuUMeHsieMoe Npu nposeaeHuH padot no nuarsoctupoBanuio B ATII u na CTO, u ocHOBHBIE
€ro XapaKTEePUCTUKH.

Knaccugukaius TeXHOIOrH4ecKoro 060py0BaHus 1o BU1aM padoT.

TpeboBanusi, npenwspisieMmblie k 00opynoanuto 1 ocHactke ATII u CTO.

CrenoBoe 000pyJ0BaHUE JUIS TPOBEPKH COCTOSIHUS U3/IENUI U CUCTEM DIIEKTPOOOOPYI0BAHUS.
["a30aHanu3aTopsl Il MPOBEPKU TOKCUYHOCTH Ia30B.

beroBeie 6apabaHbl 17151 OIpeiesieHus] TeXHUYecKoro coctosiHus apromoomieit ¢ ABC/IIBC.
CpencTBa 1oucka HEMCIPAaBHOCTEN I TUATHOCTUPOBAHUS 3JIEKTPOOOOPYAOBAHUS TPAKTOPOB.
Ob6opynoBaHre ¥ NpUOOPHI, MPUMEHSEMbIE NMPU TUArHOCTUPOBAHMU 3JIEKTPOHHBIX MPHUOOPOB
TPAHCIIOPTHOT'O 3JIEKTPOOOOPYOBAHHUS.

KOHTpONBbHO-UCTIBITATENBHBIE, YHUBEPCAIbHBIE M CHELUAIBHBIE CTEHIBI, NMPUMEHSIEMBIC IS
JUArHOCTHUPOBAHUS PA3IMYHBIX CHUCTEM, arperatoB U MpHOOPOB 3IEKTPOOOOpYyIOBaHUS
aBToMoOmeit u TpaktopoB B ATIT u CTO.

WHCTpyMEHT, OCHAcTKa, MPUOOpPHI, HCIOJIb3YyEeMbI€ NMPU JUArHOCTHKE 3JIEKTPOOOOpYya0BaHUs
aBTOMOOWMJIEH U TPAKTOPOB.

TexHuyeckue cpeAcTBa pean3aiuy HHHOPMAIIMOHHBIX CUCTEM.

OcHOBHBIE 3Tanbl HocTpoeHUs U Moaudukannu APM cnennanucra.

[IporpamMmmMHOe  obOecrieueHue, MNPUMEHSEMOE TPU  JUArHOCTHUPOBAHMM  TPAHCIOPTHOIO
AIIEKTPOOOOPYIOBAHUS U FIIEMEHTOB aBTOMATHUKH.

CoBpeMeHHbIE OIEepPallMOHHBIE CUCTEMbI: OCHOBHBIE BOBMOKHOCTH M OTJIMYHS.

[TakeTs! NPUKIAJHBIX TPOTPAMM JJIsl AUATHOCTUPOBAHUS TPAHCIIOPTHOTO AIEKTPOOOOPYT0BAHHS
U 3JIEMEHTOB aBTOMAaTHKHU.

Pecypcsl Internet. Cyx06sb1 Internet. ITouck napopmanuu B ceTH.

[Touck nadopmanuu B riaodansHOM ceTn MHTEpHET, paboTa co CrpaBOYHON JIUTEPATypOit
[Iporpammuoe  obecriedueHue B 00JacTH  AMArHOCTHPOBAHUS  BJIEKTPOOOOPYIOBAHUSA
aBTOMOOMIIEN



69. KommnbroTepHble TEXHOJIOTHH MPU AUATHOCTUPOBAHUU CUCTEM 3JIEKTPOOOOPYAOBAHUS

70. JInarHoCTHYCCKUE IIOTOKH M TIOCTEL.

71. Opranuzainusi  MOCTOB  TEXHUYECKOro  OOCIyXMBaHUS U  JUAarHOCTUPOBAHUSA  Ha
ABTOTPAHCIIOPTHBIX MPEANPHUATUSX U CTAHITUAX TEXHUYECKOTO 00CITY )KHUBAHHMSIL.

72. O60pyn0BaHKE TOCTOB U TTOTOKOB.

73. IInanupoBKa MOCTOB U MOTOKOB JUATHOCTUKH.



