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TJIABA 1 MAPKMPOBKA MAIMHEI

1.1

Ha xaxmol MammHe umMeeTcsd HeboJblias MJacTMHAa C yKa3aHueM ee OCHOBHBIX
XapakKTepucTuk. Ha mnjacTuHe NpencTaBJieHa clenyoumas MHbopMalms:

- Mapxwuposka EC
- ToMMMO 3TOTO, YKAa3aHH CJenynle HaHHHE, OTHOCHAIMECHS K KOHKPETHONM MOIEJIN:

1) Momenb MallMHHL APL20P
APL30
APL40
APL60
APL80

2) HoMep MamMHH

3) Hanpsxenue (B)

4) Yacrora TOKa (Tw) 50

5) TIlorpebnaemas (xBT) APL20P/ 30.. 1.13
MOIIHOCTE

5) TIlorpebnaemas (xBT) APL40.. 1.5
MOIIHOCTE

5) TorpeGusemas (xBT) APL60.. 2.2
MOIHOCTb

5) TorpeGusemas (xBT) APL80.. 3.0

MOIIHOCTbBb



TJIABA 2 OEIAA MH®OPMAILIUA

PyKOBOIOCTBO IO B3KCIUIyaTalMM M BXOLOAUME B HEeIO MHCTPYKLUMM HABJIAKTCHA
HEOTBHEMJIEMOVY UYaACTbHI0 MAalUMHBEL Y IOJDKHE XPaHUTBECA pAIOM C HeM Ha cnyqaﬂ
HeOOXONMMOCTM B TEeUeHMe BCEeTO CpPOKa OJSKCIJIyaTalry MallMMHEBL

2.1

[lepen npoBemeHMEM JIOOBIX pPaboT C MalMHOM CJleNyeT BHMMAaTEJbHO O3BHAaKOMMUTLCS C
HAaCTOAWMM PYKOBOICTBOM, OCODEHHO 3TO KacaeTcs IJIaBE, KkOoTopas [NOCBAlleHa
cTaHmapTaM 0e30IacHOCTH.

2.2

PyKOBOICTBO IOJIKHO XPaHUTHLCH B LNOCTYIIHOM M BalMIeHHOM MecTe, UYTOOHE K HeMy
MOXHO OBIJIO OBpaTUThbCA B J0OOM MOMeHT ( clefyeT MpenyCMOTpeTh B3alluTy OT
BO3IOEMCTBUA BHeWHMX (QaKTOPOB, BJIAXHOCTM, IBUJIM, MIPSAMEIX COJIHEUHBEIX JIydel u
T. O, ) .

2.3

HpOMBBOﬂMTeHb mMeeT IIpaBo OOHOBJIATL CBOE o6opynOBaHme M PYKOBOIOCTBaA K HEeEMY
¥ He HEeCEeT OTBETCTBEHHOCTU 3a ODHOBJIEHUE YXe BHITYIIEHHBEIX €IMHILI O@Opy&OBaHMH
n IpuijiaraeMblXx K HeMy PYKOBOICTB IIOJIb30OBaTEJIA.

2.4
Hpomssonnmenb He HeCeT HMKAKOM OTBEeTCTBEHHOCTM B cnydae.

- HeNpaBMJIbHOT'O, HEeHAaIJleXalleT'o MJIM Hepas3yMHOT'O MCIOJIb30BAaHMS MAallMHE

- MCHOJIb30BAHMSA MAlMHEL B HapylleHMEe »OEeMCTBYOIMX HALMOHAJIBHEIX CTAaHIAPTOB

- HENPaBMJIbHOM YCTAHOBKM MAaUMHEI

- nedexKTOBR NOMTAHUS

- OTCYTCTBMSA MNPEeIyCMOTPEHHOTO TEXHUYECKOTO OOCIIYyXMBAHMA

- BHECEHMSA M3MEeHEHMM WM HECaHKUMOHMPOBAHHOTO BMellaTeJbCTBa

- MCHOJIb30BAHMSA 3aldacTel M M3OENMM, KOTOPEE He ABJIANTCH OPUIMHAJIBHEIMM M HEe
npenHa3HadyeHb KOHKPETHO OJjid HaHHOM MallMHE

- HeCOOInIEeHMS MHCTPYKLUN

2.5
[locJyie mOCTaBKM MAIMHBE CHSATH YHIAKOBKY M yOeIUTbCS B OTCYTCTBUM NOBPEXISHUN.

HpM HaJIMuUM COMHEHUMN ciienyerT OGpaTMTbCH K OIIBITHEIM TEXHMYECKMM CIlIIeliMaJiviCTaM.



TJABA 3 HAUIEXAIIEE MCIIOJIbSOBAHME MAIIMHEI

3.1 OBIEE ONUCAHUE

ManmHa NOOOJIEXUT BSKCIJIyaTaluMu MUCKIJIIUUTEJIBHO KBaJIUOUIMPOBAHHEIM IE€PCOHAJIOM C
LIeJIbI0 TIPOV3BOICTBA UM BHIMENMBAHMSA TECTa, B YACTHOCTM JIOObLMU, KOTOPHE BaHSTH
B KOHIMTEPCKOM U XJIeOOIEeKapHOM IIPOM3BOICTBE

MammrHa npencraBigeT CcOOOM TecToMeC C 3ybuaTol IepenadeM UM MCIOJIb3YyeTCHa IOJid
BEIMEIIMBAHUA JIOOHX BUIOB TECTa UM CMECEN IJid KOHIUTEPCKUX HyXI ( passiuuHbie BUIL
KPEeMOB, MYyUYHBIX W3IEJUM IJid KOHIUTEPCKUX M T. 1. ).

I BRIMENMBAHUSA MCIOJL3YITCS CMEeHHBE MEeCUJILHEIE OPTaHbl MallMHE, KOTOopas
paboTaeT MO MNPMHLUMNY BpalleHus 3yOuaToro Kojieca, PV 3TOM MeCWUJIbLHBE OpPIT'aHH
VMEnT pPasHyl GOpMYy M BEHIIOJHSIT pPasz3HBE QYyHKIIWN.

3. 2 NPOM3BOOUTEJILHOCTEL MAIIHEI

OJIEeKTPOOBMUTATEJIL C 3yBUuaTol nepemadeil ¥ 3JIEKTPOHHEM OJIOKOM penyKTopa
[IO3BOJIAET IOOUTHCH MAKCUMAJIbLHOM MIPOU3BOIMTEJILHOCTU UM padoTarTb, B TOM YMUCJIE,
IpPY TOJIHOCTBIO BATPYXEHHOM Hexe, IPUIOTAaBIMBASL HYXHHE CMECH.

B cniydae ecnmu TpebyeTCcd NPUI'OTOBJIEHME TecTa OJA XJIeOOOYJIOUHEIX M3OEJIMM, IIMIIIIE
UM aHaJIOTMUHEIX NPOAOYKTOB, He HOIYCKaeTCsl BanojIHeHMe nexmu bojee uem Ha 1/ 3
(omHa TpeTh) ee MOJHON €MKOCTM, NPUUEM CKOPOCTEL BPAalleHMsI He NOJIKHA NpeBHIlaTh
50 06. [ Mun.

3. 3 HAIJIEXAIEE MCHOJIb3OBAHUE MAIIHEI

MamrHa NIpemHasHadeHa IJIS 3KCIUTyaTalMyU UCKIIOUMTEJBHO B COOTBETCTBUM C
onmmucaHueMm B mnaparpadax 3.1 u 3. 2.

JlioOele MHBIE BAPMAaHTHE MCIIOJIB30OBAHMA MOIT'YT BEISBBATEB IIOBPEXIEHME MAallVMHEBEI N (MJ'H/I)
CTaThb HpM“lMHOﬁ BOB3HMKHOBEHMUS OIIaCHOM CuUuTyaunumn, IIOpM 9TOM INIPOM3BOOMUTEJIE HE
HeCceT HUKaAKOV OTBETCTBEHHOCTM 3a HOIODOHEBE CJly4Jan.

B uacTHOCTH, He OONyCKaeTCHd MCIOJIbL30BaHMeE MHEIX MaTeprajioB (HMLLIeBbIX nu HquMX) ,
KOTOPEIE HEe IIOOXOOAT IIOoO OIMCaHHBEIE BEHIIE Tpe@OBaHMF{.



TJIABA 4 TEXHUYECKAA MH®OPMAILNUA

4.1 TAEAPUTHHE PABMEPH

APL20P APL30 APL40 APL60 APL80
730x870x1450 | 730x870x1450 | 770x900x1600 | 770x900x1600 | 800x1030x1600
(™) ((mm) (@YaY) (@Y%) ((™m)

4. 2 TEXHMYECKME OCOBEHHOCTH

- CraJIbHOM KapkKac C OIOPHEIM OCHOBaHMEM
- I[lepemaTOUHHY MEexXaHM3M CO CMa3BEBaeMBIM PEeNyKTOPOM
- Byiok ymnpaBJieHMS C BJIEKTPOHHEIM MHBEPTEPOM M LUMOPOBOM [aHEJBIO

- Iexa, NIpenoxXpaHUTEJIbHEIE CPenCTBa, BaJl MEeCWMJIBHOT'O OpraHa, OepXaTeJb
MECUJIbHHEIX OPTaHOB, BEHUMK U3 TOHKOM MPOBOJIOKM, BEHUMK U3 TOJICTOM
IPOBOJIOKM, JIONATKa M CIMPaJib M3 HepXaBellley CTalu

- 1- CKOPOCTHOM 3JIEKTPOOBUIATEJNIb M MHBEPTEP IJIS PeryJIMPOBaHMA CKOPOCTU
- Brok ynpaBiieHMsa CKOPOCTBK BpauweHua ¢ XK- nucnieem
- 1 umoposonrt rarmep Ha 0-99 MunyT

4. 3 XAPAKTEPUCTUKM SJIEKTPOIBUT'ATEJIS

Tpexda3HB ACHMHXPOHHBIM 3JIEKTPOOBUIATEIb.

TexHUuYeCcKue

XapPaKTEePUCTUKN,

- MomHOCTBH 1,13 xBT X APL20P, APL30
- MomHOCTH 1,5 Bt X APL40

- MomHOCTB 2,2 Bt X APL60

- MOWHOCTBb 3,0 xBrx APL80

- CKOpPOCTB 1400 o6. [/ mun.

- YacToTa 50 Tepu

- HanpsxeHue 380/ 220

- Tpu dasm

- UeTHpe nojwca
- Bammra | P 44

4.4 XAPAKTEPUCTMKM SJIEKTPUYECKOM CHCTEMEI

SJIeKTpUUYeCcKas CHUCTeMa [IOCTPOeHa B COOTBETCTBUM C NEMCTBYKRIMMM HOPMaMu, B
YaCTHOCTM COIJIACHO TpeboBaHuaM cTaHmapTa 6esonacHocTtu EN 60204- 1 & orHOmEeHMUN
BJIEKTPOOBOPYAOBAHMSA, MCIOJb3yEeMOTO B COCTaBE MAallMH.

- CucreMa 3aszeMJIeHUud

- CpencrTepa 3alMTH OT HNEPETPY3KM IO TOKY:
- TEepMMUECKMUM BHKJIOUATEID
- IJIaBKME MNPeIOoXPaHUTeNM IOJiS 3BalMTH [IePBUYHOM UM BTOPUUHOM OOMOTKMU
TpaHchopmMaTopa



Oprasxm ynpaBJIeHUS

Puc. 4.1
Onwucanne Opransbl yIpaBiIeHUs
1. Brut./seikit. mutanust (ON/OFF) ['1aBHBIN BBIKIIIOYATEIb
2. OcTaHOBKa AJIEKTPOIBUTATENS — aBapUifHAS OCTAaHOBKa Knomnka
(STOP)
3. BxiroueHue 3J1eKTpoABUTATENS Knomnka
4. Vi3MeHeHre CKOPOCTH BPAICHHS M TaliMep BKJI./BBIKIL IToBopoTHAs pyKOsITKa
5. Iudposoii Taiimep Ha 0-99 munyT KK-nucnnei
6. Hactpolika Taiimepa 2 KHOIIKH
7. Kpennenne nexu OMnops! - peIyaru
8. WHauKanusi CKOpOCTH BpaIeHus! B 00./MUH. KK-nucnneit




4.5 ONUCAHME IPEIOXPAHUTEJIEHEIX CPEJICTB M CUCTEMH BE3OINACHOCTHU

K umrcny OmacHBX paboumrx 3JIEMEeHTOB MAallMHBEl OTHOCKMTCS CMEHHH MECHUJILHBI OpTaH

KOTOPHI MOXET OLTh NPEeNCTaBJIEH ONHMM M3 HUXECJIeNy IMX BapMaHToB. 1 BeHUMK
U3 TOJICTOM MNPOBOJIOKM + 1 BEeHUMK M3 TOHKOM mnpoeBosiokum + 1 sonarka- B3OmBasika
+ 1 cnupans.

JocTyn K TakyM DJIEMEHTAaM OTPaHMYeH OJjaromaps HaJIWMuMOD YaCTUUYHO IOABVIXHOM
3amMTEL. 3amMTa BHIIOJIHEHA LEeJIMKOM M3 HepXaBellel CcTajl, e pas3Meph

coorBercreyT craHmapramMm PREN 953 - MPL S ED EN 294.

[Ipy NOOHATUM SBallMTHOM PEmeTKM cpabaThHBaeT KOHLEeBOM BHKJOUATElNb, KOTOPHIA
OTKJIOUAEeT MallMHy B COOTBETCTBUM C ykasaHuamm craHmapros EN 60204-1 u EN

60947-5-1.

B jio6oM cyryyae, CTPOTI'O BOCIPENAeTCs CHMMATh, BaMEeHSThb MM Kak- IO NOBPEeXIaTh
SAIMTHY PElleTKY MAallMHEL

4.6 CPEICTBA YIIPABJIEHMS MAIMHOM

Ha pucynke 4.1 nokasaHe OpraHH yNPaBJIEHMS MAaIMHON.

BrknouaTrens Nl C MOMOUILI 3TOTO BHEIKJIKNUATEJIS NPOMCXOIOUT
BKJIOUEHME M BHKJIOUEHME NUTAHUA

Kuonka N2 xkHonka STOP mng OCTaHOBKM MallMHEL

Kuonka N3 KHOIKa OJI4d IIyCKa OBUIT'aTesid

[loBOpPOTHAA PYKOATKA PYKOATKA, C IOMOUBLI KOTOPOM PEeryJIMpyTC s

PeryIMpPOBaHMA CKOPOCTM BpalleHus o6opoTH B npenenax or 45 mo 150 o6. [/ Mum.
N4

[loBOpOTHaAA PYKOATKA VICIIOJIb3YETCHA IJId BKJIOUEHMSA U BHKJIOUEHUS

PEeryIMPOBAaHMSA CKOPOCTM BpalleHMs LUMOPOBOTO TaMMepa

N4

XK- nucnnen N5 oToBpaxaeT HACTPOMKY TamMepa

Kuomnky N6 IOIBEe KHOIIKM IJIA PeryJiMpOBaHMSA BpPEeMeHU
cpabaTeElBaAHMSA TalnMepa

Poiuar Ne/ OIIOPHHBIM BJIEMEHT IJIA yIEpXaHUd IeXU

XK- omcrgtein Ne8 oTobpaxaeT CKOPOCThL BpalleHMS MECUJIBHOTO

opraHa B 06./ MuH.

4.6.1 ABapuiHIII OCTaHOB

MaumrHa oOcCHalleHa TI'PUOOBMOHOM KHOIIKOM aBapMMHOI'O OCTAaHOBA, KPAaCHOTO LBeTa,
KoTopas I[03BOJiIZeT B JioOO¥ MOMEHT OCTAHOBUTH MAllMHY I[IyTEM pas3pbeBa Lenu
BIJIEKTPONMUTAHMA.

ABapPUIMHEIL OCTAHOB BHIIOJHEH B COOTBETCTBMM C ykasaHmaMu craHmapTor 89/ 392/ EC

n EN 418, a Taxxe EN 60204-1.

I[Iocrsie HaxaTMad KHOIIKM aBapI/HZHOI‘O OCTaHOBaA OHa OCTaeTCd B HaXaTOM IIOJIOXESHUI.
MammHy MOXHO 6yneT BHOBb 3aIllyCTMTB TOJIBKO IIOCJIE TOI'O, KaK KHOIIKa Gy,ﬂeT
BO3BpalleHa B MCXOIOHOE IIOJIOXEHIME (B JI060M Cllydae, MallMHa He 3allyCTUTb OO TeX
I10p, IIOKa BHOBbL HEe 6yneT HaXaTa KHOIIKa HYCKa).

4.7 YPOBEHBL WIYMA IIPM PAEOTE MAIIMHE

Braromapsa HOBEWIVM TEeXHOJIOTMSAM, B UYACTHOCTU MCIOJBL30BAHUIO CMAlKMY IJd
mecTepHel, ypOBEeHb IyMa Npu pabdoTe MammHel He npesmmaeTr (0 oB.



TJIABA 5 TPAHCIIOPTUPOBKA, PASMEIEHME M IOIKJIOYEHME K 3JIEKTPOCETHU

5.1 TPAHCIOPTMPOBKA

Bec momemm APL20P cocraenger 155 xr.
Bec momemmu APL30 cocraenger 160 xr.

Bec momemmu APL40 cocraenger 245 xr

Bec momenu APL60 cocramrnger 265 xr

Bec momesmm APL80 cocrasnser 280 xr

Braromapsa cBoey dopMe, MallMHA HEe NPEeICTAaBJIAET HeyHoOCTB NPM TPAHCIOPTUPOBKE.
B soOoM cilydyae XeJjlaTeJIbHO He NpuilaraTh 4Ype3MEepPHOM HAarpy3KM K OCHOBHEM
BJIEMEHTAaM, TaKMM Kak BallMTHAasS PelleTKa, PYyKOATKa PeryIMPOBKM CKOPOCTHM, Iexa
¥ MaxOBUK IJIA NOIbEMa IEXU.

5. 2 PA3MEIEHUE

HENPABWJIBHAA YCTAHOBKA MAIVHE MOXET CTATB [IPVUVHOM TPABM JIONENA MV XUBOTHHX,
A TAKXE BH3BATH OPYTUE IIOBPEXIEHNA, 3A KOTOPHE ITPOM3BOIONTEJIE OTBETCTBEHHOCTU
HE HECET.

llocrsie cCHATUA yIIaKOBKU y@eﬂMTbCH, YTO MallMMHa He MMeeT HOBpeXﬂeHMﬁ. HpM HaJIMumm
COMHEHUMN cienyeT O@paTMTbCH K OIIBITHBEIM TEXHUMYECKNVM CIIelMaJIMCTaM.

[locye TOTO, Kak BHIOPAHO MECTO IJisS Pa3MelleHMs MallMHe, yOemuTbCHd, UYTO
[IOBEPXHOCTE II10JIa POBHAS M HE MMEEeT IOBPexXneHwul, dYToOB m36exaTb BO3MOXHOTO
packauyBaHMSA MAllMHEL BO BpeMs padoTHL.

5. 3 NOIOKJIOYEHUE K 3SJIEKTPOCETU

Hanpsaxenre (BOJBTE) ¥ MOmMHOCTEL ( KBT) 3JIeKTPOCETU OOJDKHEI COOTBETCTBOBATE
IaHHBM, YKA3aHHBM Ha HeBOJbUOM MJIaCTuHE Ha MamvHe (CM. KpaTKoe ONMCaHue B
1 rnase).

IloOKJIIIUUTB BUIIKY K po3zeTKe, CHabXeHHOM TEeIlJIOBJIEKTPOMAT'HM T HEIM
ﬂM@@epeHHMaﬂbHHM pacuenuTesieM WMin OCHAUIEHHOW TIJIaBKUMU NpenoxXpaHnuTeJIAMIN,
HOMMHAJI KOTOPEIX COOTBETCTBYET IllapaMeTpaM MalllMHBL.

PozeTka 1moJspxkHa pasMemaTseCd panoM C MallMHOM B JIET'KO IJOCTYIIHOM MecCTe.

Eciu Kk TOM Xe PO3ETKM MNOAKJIOUEHH NPYyTMe MAlMHE, yOeIMTbCd, UYTO He IIPEeBHIIeHAa
aMriepHas Harpy3ka Ha PO3EeTKY.



5.3.1 Basemnenune

[IpoBepUThb 2QOEKTUMBHOCTE Pa®OTH 3a3eMJIEHUA BDIJIEKTPUUECKOM CUCTEMH. [IOIKJIIUUTb
BMJIKY M COOTBETCTBYyWMM KabeJib 3a3eMJIeHMS COIJIACHO MEeCTHEIM CTaHOapTaM
OpraHM3alUM BJIEKTPONUTAHUA.

He monmyckaeTcsd NOOKJIUEHMEe Kabesda 3a3eMJIeHMd K TpyDbaM ras0o- MM BOOOCHAaDXeHMS
UM K TejeOHHBIM IPOBOIAM.

5. 3.2 Meps npeaoCTOPOXHOCTU

JIOBHE OIIEPAINNVM, KOTOPHE TPEBYIOT IIOOKJIOUEHNA K CETU IO HAIIPAXEHVMEM WJIM OPYITIM
SQJIEMEHTAM 3JIEKTPOCETH, HOOJIXHH ITPOM3BOIVTBECHA TOJIEKO OIIBTHEMU 3JIEKTPVKAMU U,
B JIIOBOM CJIVUAE, JIOJIXKHA COBJIOIOATHCA YKASAHHASA HMXE IIPOLEIYPA!

1) BHKJIOUUTH MAIVHY

2) BHKJIOUUTHL NUTAHUE C IIOMOIBIO
TJIABHOT'O BHKJIOUATEJSA (CM. TJIABY
SKCIUIYATALMS MAIIVHH)

3) IOCTATHL BWIKY U3 POBETKU

4) TPOM3BECTM HEOBXOIVMHE OIIEPALA

5) BHOBbL BCTABUTL BUJIKY B POBETKY



TJIABA 6 OEOPYJIOBAHUE
BMecTe Cc MalMHOM NOCTaBJIgeT clenyolee oBopyHoBaHUE

nexa

JonaTka

BEHUMK M3 TOHKOM MNPOBOJIOKU
crvpalb

PR R

OnuMoHAaJIbHO. BEHUMK M3 TOJICTOM IIPOBOJIOKN, CKpG@OK IJId 4YMCTKM IOeXlM, TeJIeXKa
OJid TIEePEBO3KM IEXU

[Iocyie pacnakoOBKM MallMHEL BCEe IIE€PEUMCIIEHHEIE IIPUCIOCOBJIeHMS MOTYT OBITH HAaMIEHE
BHYTPM IEXU.

1 PyxkoBOomnCcTBRO O 3KCIIyaTaluuM U OGCHYXMBaHMD.

He TEePATb M HEe IOOIIyCKaTb IIOBPEXIEHMA HacCTOoAlle'O PYyKOBOIOCTBA. JoirxHa
OBITE BOBMOXHOCTH IIPOKOHCYJIBTPOBATECA C €I'O COOEPXVMBIM IIPM
HeoBOXOOUMOCTH, IIOSTOMY PYKOBOACTBO CJlenmyeT XpPpaHMTb pAIoM C MalMHOMN.



TJABA 7/ UCIIOJIb30BAHUE ¥ 3KCIUIYATALIMA IJNIAHETAPHOT'O MMKCEPA
MOJEJIBHOT'O PsAOA "APL20P 30 40 60 80"

7.1 OBIUAS MHPOPMALIUS

HpOBepMTb IIOOKJIDUEHNVE K 3JIEKTpOCeTM, KOTOpOEe IOOJIXHO OBITH BBIIIOJIHEHO B
COOTBETCTBMIM C IIpaBujlaMM, YKA3aHHBIMM B naparpa@e 5. 3.

7.2 NYCK U PABOTA (cM. rmaBy 4.6)

CMelrBaHMe MHIPEIMEHTOB MNPOM3BOOMTCS MIPM PAB3HEIX CKOPOCTAX 6es3 3apaHee
YCTaHOBHeHHOﬁ IPOIOOJIXMTEJIbBHOCTM, IIPMYEM BCe OllepalilMM BHIIOJIHANTCHA pa6OTHMKOB
BpyuHyn. ClemyeT NPUISPXUBATHCS ONMCAHHOM HMXE NPOLEIyPH.

- TIoOBEepHYTh BAlMTHYK pelleTKy M3 HepxaBewomel cranu B nojoxeHue OFF
( oTxpPBITO) .

- BCTaBuUTh BUJIKY B MNOAXONANY PO3ETKY.

- BKJIOUMTL NOMTaHMeE, [OBEpHYB BhKJwouaTesb (MN1l) B nomoxenue 1
- ( BxJiUaeTCa KOHTPOJIbHAA JjlaMmna Ha XK- mucrjiee, IoKasbBasg HaJuuue
NMUTaHUA) ;

- YBemuTbCs, UTO MECUIIbHBIA OPTaH XOpolmo 3akperjieHd (BCTaBuTh B a3
Ha Bajly, I[OBEPHYTH BTYJIKY U MaxOBMK) BO M30eXaHUE [NOBPEXICHUSA
meTajielf, C KOTOPLIMM [MPOMCXOIUT HENOCPEeICTBEHHHM KoHTakT ( Bajl,
mexa) M ONYyCTHTL SalMTHY PENeTKy, BKJIUMB TEM CaMbIM
NPenoOXPaHUTEeJIbHYI CUCTEMY,

- YbemuTbCs, UTO Jexa NONHAJACH I[IOJIHOCTBIO C IIOMOULID PHYATa

-  BkJIOUMTH TarMep, Haxas PykoaTky 4. [TOBEpPHYTb KHOIKY 6 ¥ YyCTAaHOBUTH
HyXHOe koJmuecTBo MmMHYyT oT 0 mo 99.

-  DJIeKTPOABMUIATE]b MMEET MNEePEeMEHHYl CKOPOCTL BpAllEHUS U CHaOXeH
MHBEPTOPOM, YHIPaBJIEHME UM OCYUECTBJIAETCHS OOCTATOUHO MIPOCTO
Haxats kuonky 3 START/ ON (nyck) u oTperyamMpoBaTh CKOPOCTBL C
[MOMOIIBI0 TTOBOPOTHOM PyKOATKM 4 Ha naHesnu ynpasieuud ( pucyHok 4. 1) .

- YBemuThbCcd, UTO HAIpaBJIeHME BpPAlleHUS KyJlaukKa COOTBETCTBYET
HanpapJIeHMon, OOO3HAUEHHOMY CTPEJIKOM Ha KyJlauKe, HalpaBJieHue
BpalleHVa MEeCUJIbLHOTO OpraHa COOTBETCTBYET HalpaBJIEHUD,
0B03HAUEHHOMY CTPEJIKOM Ha Bajly MECMJILHOTO opraHa

- Jlisa peryivMpoOBaHMa CKOPOCTM BpPAlEHMS MAlMHBE MTOBEPHYTH PYyKOATKy 4
Ha TOJIOBHOM YaCTM MAIMHBEl BIIPABO IJIS YBEJMUEHMS CKOPOCTU MJIU BJIEBO
IJI YMEHBIUIEHVS CKOPOCTM.

7. 3 OTKJIIOUEHUE
- Ilocne 3aBepluieHrsa paboThH OTKJOUMTL NUTAHUE, [epeBend BHKJInYaTesb 1 B
nonoxexHue 0.

7.4 NPMMEYAHUA
MaumrHa 3alyCcKaeTcHd TOJIbKO IIPM IIJIOTHO 3aKPHEITOM 3allMTHOM pelleTKe.

BHMMAHUE:. st nojiydeHmMsi I'yCTOI'O TecTa cienyeT BocnonpsoBaTekcst CIIMPAJIBEI n
BanoJHUTE Jexy He 6ojlee ueM Ha OOHY TpeTh OT ee o6seMa. BHMMAHME: Bo msbexanmue
HNOBPEeXIOeHUs AeTallel MallMHE ¥ COBJIoNeHNs NPaBuil 3KCIUIyaTauuy CMelMBaTh I'yCTOoe
TeCTO ClenyeT TONLKO Ha HMBKoi ckopocTu (He 6omnee 50/ 70 o06./ mMuu. )

BHYMAHME. MaumHy MOXHO OCTAHOBMUTE B JI0OOOM MOMEHT, HaxXaB KpacHyw KHonky STOP
(M2), nomHsIB BaIMTHYH PEWETKYy MIM ONYyCTMB AeXy C IIOMOWLK pHuYara.



TJIABA 8 OBCJIYXVMBAHUE

BAXHO: I[EPE]l OCYIECTBJEHMEM JIOBHX IEACTBUA IO UMCTKE WM OBCJIYXVBAHMIO, W
NEPEI PABOTOM C JIOBOW IETAJIBIO IOI HANPAXEHWEM WM C JIOBEM IBVXYIMMCA
MEXAHV3MOM, CJEOYET OTKIJIIOUMTE IIMTAHME C IIOMOWBI0 I'NIABHOI'O
TEIUIOSJIEKTPOMATHVTHOT'O PACLEINWTEJIA, A TAKXE IOCTATH BUMIIKY I3 PO3ETKI.

[PV OCYHECTBJIEHNMY JIOBHX ONEPAILINNA, KOTOPHE MOT'YT HECTM B CEBE OIACHOCTB JIOBOT'O
POJIA ( PETYJIMPOBKA, PA3BOPKA, MPOBEPKA ¥ T.[.) PABOTHUK OBSA3AH ITPOBEPUTDH
SAKTUUECKOE M3BJIEUEHVE BWIIKNM U3 PO3ETKNM IIMTAHNA.

[PV OCYMECTBJIEHMM JIOBHX OEWCTBUIA, KOTOPHE I[IPEINOJIATAKT CHATUE HEIOIBXHHX
M IIOIOBMXHHX IPEJOXPAHUTEJIEHEX SJIEMEHTOB MANIVHE, HE JOIIYCKAETCA IIOBTOPHOE
BKIIIOUEHVE MAIVHBE JO TEX IIOP, IIOKA XOTA BH HEKOTOPHE U3 IIPEIOXPAHUTEJIBHEX

SJIEMEHTOB HE YCTAHOBJIEHH HA MECTO HAJIJIEXANNVM OBPA3OM.

8.1 OBPAIEHME C HOBOM MAIMHOA

1) Tepen HauvasoM (QAaKTHUUECKOTO MPOUSBONCTBA PEKOMEHIYyeTCa MNPOBEPUTE
paboToCnOCOBDHOCTE MAaWMHE Ha HEeOOJIBbIOM UYacTM IPOOYyKTOB, UYTO IIOMMUMO
poYero MNO3BOJIUT YIAJUTL BOSBMOXHEIE OCTATOUHHE MaTEepMaJbL

8. 2 TNOBCEIHEBHASI 3KCIUIYATALMS

MammHy cjienyeT UMCTUTL eXeIHEeBHO, OCODOEHHO Te Y4YaCTKM, KOTOPEHBIE COIIpMKacamnTCHd
C TeCTOM.

He pazpemaeTcs MCIOOJL30BATH abpas3WBHLEE, OCTPHE UM MEeTaJlIMUeCKUe [IPeIMETH
¥ MaTepuaJsikl IJIS UMCTKU MAalMHBL MJIM MHBIE MHCTPYMEHTH, CIOCOOHBEE MNOBPEIUTH
IIOBEPXHOCThL. K HOpuMepy, MOXHO MCIIOJIb30BaThb I[IJIACTUKOBHE JIONATKM MM TKaHU.

HE JIOIIYCKAETCH mucnosib30BaHMEe TOKCHUHEIX NIPOOYKTOB, PacTBOPUTENeNM, abpasMUBHBEIX
MM BEIBBIBAKIIMX Pas3dpaXeHMe BeUleCTB, a TakKxXe JIOOBIX MHBIX NPOOYKTOB, CIOCOOHEIX
[IOBPEeIUTL I[IOBEPXHOCTL WMJIM BHI3BATL 3arpfA3HEeHMe TecTa.

V36eraTb MCIOJIb30BAHUSA pacTBOPUTEJIA Ha OKPAalleHHBIX TTOBEPXHOCTHAX.

Hepen ITIOBTOPHEIM ITYCKOM MalllMHEI yOeImMTheCsd, UTO B OEeXEe MallMHEL HE OCTAJIOCh HUKAKUX
MaTeEPpMaJIOB M BEUECTB, MCIIOJIB30BABIMXCHA IOJId YMCTKI.

8. 3 NOJIYT'OINOBASI IIPOBEPKA

[IpOBEPUTEL COCTOSHME 3yOUaTOTO PEeMHSA B TI'OJIOBHOM YaCTM MAMMHEL. BHIIOJHUTH
crenymnime IOeMCTBUSI.

1) BHKJIOUUTE NMTAHVE MAalMHE, [OBEPHYB I[JIABHEDI BEIKJIOUATENE B nojioxenme 0.
2) BEHYTH BWIKY W3 PO3ETKU.

3) OTKPHITH KPBIIKY TOJIOBHOTO OJIOKA, BBBUHTUB KPEIEXHBIE BUHTHL

4) [IpOBEPUTEHL COCTOSHME 3yOUuaToTOo pPeMHS. B ToM cjydyae, €ClIM PeMeHb MMeeT
NPpM3HAaKM M3HOCA, NPUIJIACUTL KBAJIMOMULUMPOBAHHOTO TEexXHMKA IJIS OCYUEeCTBJIEHUS
3aMEHH.

5) BakpuTh MamMHy, yCTAHOBMB Ha MECTO B3alMTHYK KPHIIKY M 3aKpPENrB ee
CrelMallbHEIMM BUHTAMU.



TJIABA 9 CTAHIAPTH BE3OINACHOCTU ¥ NPOYME OIIACHHE &$AKTOPEH

9.1 CTAHJAPTH K COBJIOOEHMUIO

MammHa IOJIXHA MCIIOJIB30BATBHCH B COOTBETCTBUM C IPENYCMOTPEHHEM PeXMMOM
SKCIyaTauumu. [IpOoU3BOOUTENIE HE HEeCEeT OTBETCTBEHHOCTM 3a BO3MOXHEI yHepO
JIIOOSM, XMBOTHEIM MM NpeaMeTaM, KOTOPHM BBIBBAH HeHAIJIeXallel BKCIJyaTaluemn
cCaMoM MallVHH.

[locye CHATMA YHNaKOBKM yOemuThbCsa, UTO MallMHa He MMEeeT MNOBPEeXIeHUM. DIIeMEeHTH
ynakoBky ( IepeBSHHB SIMK, SaKJENKM, MeTaJUIMdecKMe IIOJIOCH, IIy3bpYaTasd
MJIEHKA) SIBJISIOTCST MNOTEHIMAJNIEHO ONACHBIMM, B CBASKM C UeM CJIellyeT XPaHUTh UX B
HeIOCTYIIHOM NIJIS IeTel MecTe.

NEPEI UMCTKOW WJIM OBCJYX/BAHUEM MAIVHE BHKJIOUUTH TJIABHEM BHKJIOUATEJIL U
OOCTATE BWIIKY U3 PO3ETKNU IIMTAHVA.

HMY NPU KAKMX YCJIOBMAAX HE CHMMATH HMKAKME 3JIEMEHTH EES3OIIACHOCTWM MAIIMHEL

He nmonyckaeTcd NOyCK MallMHEL PV CHATBIX HEIIOIOBMXHBEIX U (MHM) IIOOBVIXHBIX
NpegOoXPaHMTEJIbHEIX 32JIEeMeHTaxX.

PaboTa MallMHBI MOXET OBITbH OCTAaHOBJIEHA B JIIOOOM MOMEHT HaXaTMeEM KPACHOM KHOIIKMU

STCOP.

laHesr yhopaejieHusa padoTaeT non HanpsaxeHueM 24 BOJBT, UYTO I[IO3BOJSET IO
BO3MOXHOCTM MCKJIOUMTE I[IOBPEeXIeHMEe B pPe3yJibTaTe BO3IEMCTBMSA TOKAa BHCOKOIO
HaIpPSIXEeHMA.

B cnyuae Henonanok u (uiu) HENpaBUIIbHOM PAaBOTH MAall/HEBL

-  BHIKJIOUMTH MAlMHY

- HE INPOMBBOIUTH CaMOCTOSTEJIbHO HMKAKMX PEMOHTHHX padoT; oO0paTUThCS B
CepTUOMLUMPOBAHHEY CEPBUCHBI LIEHTP M MUCIOJL30BATH TOJIBKO OPUIMHAJILHLE

3arn4yacTu.

HpOMBBeCTM IIOOKJIIDUEHME K D3JIEKTPOCEeTVM B COOTBETCTBMM C YKa3aHMAMM B IJlaBe,
roe OIIMChHBaeTCAd IIOIOKJIIUEHME K SHGKTqueCKOﬁ ceTu.

HacTosmmee pyKOBOACTEO CllefyeT BCerja XPaHUTL BMeCTe C MAaUMHOI.



9. 2 NPOYMUE OIIACHEE &AKTOPEH
1) CmMeHHBIE MeCUJIbHBHIE OPTAHHL

B TeueHme Bcero pabouero LUKIIA NPU HAXOXIEHUM BHYTPM IOEXM Pa3JIMIHBEIE CMEHHEBE
MECHJIBHEIE OPTaHH, BXOIAIME B KOMIUIEKT nocrasku Mamvie (1 Benuwmk, 1 cnupadss
u 1 jonarka), MNOJHOCTBK SANMIEHH [MOILEMHOM MEpemHelM PemeTKOM M 3alHel
HENOIBMXHOM PEeleTKOM, KOoTopas 3akKpellJleHa Ha paMe MalllMHEL

2) DneMeHTH 3y0OUaTONM Nepemaun.

DJIEeMEHTEL SYGHaTOﬁ nepenaum IOTEHUMAJIBHO ABJIAKTCA OIIaCHBEIMM ¥V 3alMileHbBL
HEIIOIOBMXHEIMM IOeTaJidAMM, B OTHOIEHMM KOTOPBIX HeoOxXOoOmMMO IIPMIOEPXMBATBECA
MHCTPYKHMﬁ, IIPVMBOOVMMEIX B HACTOAIWLIEM PYKOBOIOCTBE.

3) OmacHOCTL MOpPaXeHUs TOKOM.

3ﬂeKTqueCKaH CrucTeMa BHIIOJIHEHA B COOTBETCTBUMM CO CTaHIApTaMM 6es30macHOCTU
1P MOHTaXe MallMHHOI'O OGOPYQOBaHMH.

B mmoboM ciydae HeOoOXommMMO COOJIOaTh MHCTPYKLMM, OPMBOIOMMEE B HACTOAILEM
PYKOBOIACTBE, a TakXe CJeIOBaThb OOWMM IPMHLMUIIAM NPEIOCTOPOXHOCTM HOpU paboTe
C ODOOpyIoOBaHMEM 10T HAIIPSXEHMEM.

JIOBHE ONEPALMM, KOTOPHE I[PENNOJATAIT KACAHME NETAJIEN MOI HANPAXEHUEM WU
SJIEMEHTOB SJIEKTPUYECKOM CUCTEMH, [OJIXHH BHIIOJHATBECA TOJBKO ONETHHMY
CIEIVAJIUCTAMM C OBASATEJIbHHM COBJIOOEHVEM YKABAHHOW HWXE [IPOLEIYPH:

A)  BHKJIOUMTE MalMHY.

B) BokiouUMTE OMTaHME C MNOMOWBK TJIABHOTO BHKJOUATENA (CM. TJaBy IO
BKCIJTyaTauum) .

C) BLHYTb BUJIKY M3 PO3ETKMU.

D) IlpouzBecTM HEOOXOIMMEHE OMNEepPallVi.

E) BcraBuTh BUIIKY B PO3ETKY.

4) OnacHOCTB, CBA3aHHAA C TOKCUYHBIMY MaTEpPMAaJIaMu.

[IOoCKOJIBKY MaTepMraJiel, BCTYyIIaKiMe B KOHTAKT C numey, oTBevuamnT TpGGOBaHMHM
ﬂeﬁCTBYDMMX HOPM B DTOM CBS3M, OHU He MOT'YT CUMTATbBCA TOKCHMYHBIMI.



TJIABA 10 KATAJIOT BANUACTEM

3azmaua KaTajiora — I[IOMOYb I[IOJIb30BATEJIAM IIPM 3akas3e 3BallaCHHX dacTel. HdeTanu
npencTaBJIeHE B pas300paHHOM BuAe, OJjaromaps dYeMy yNpomaeTcs MIOeHTUdMKalMs
merajyeit u obecrneumBaeTcsa ynoOHas U NpaBuiibHas COOPKAa MAalMHEL

Bce meTasnu MammHE Ha M300paxeHUM B pal300paHHOM BMIE OTMEUEeHH UMCJIOM, KOTOpoe
MO3BOJISET ONHOBHAUHO OINPEenesIUuTh apPTUKYJI.

[lpy pasMemeHuy 3akaszsa Ha 3aldyacTyu HeOOXOOMMO yKaszaTh CJeOylIyn MHbOpMAaLMI:

A) Tun MamVHb

B) Homep mammbe ( cM. HeBOJBNYKH IJIACTMHY Ha MAauMHE)
C) Howmep apTuKyJsia M Ha3BaHUE NETalu

D) Tpebyemoe KOIMUECTBO






.







[InanerapHsnt Mukcep momens LT. 30/ 40/ 60/ 80

No HA3BAHUE No HA3BAHUE
1 |KPBIIIKA I'OJIOBHOT'O BJIOKA 44 |HWKHSS KPBIIIKA PEJYKTOPA
2 |3AIHSIS KPBILIKA 45 |MUKPOBBIKJIFOYATEJIb X ChEMHAS
3AIIUTA
3 |IMEPEIHSIS KPBIIIKA TOJIOBHOI'O BJIOKA | 46 |KOPOHKA KYJIAUKA
4 |CBEMHAS 3AILIMTA 47 |BUHT C HIAVBOM X IIECTEPHS KVJIAUKA
5 |CTOIIOP 3AKPBIBAHIS X HOXKKA 48 |LIIECTEPHS KYJIAUKA
6 |BOKOBOI YT'OJIKOBBIH LIIUTOK 49 [TIOAIIUITHUK
PEMEHHOI'O MEXAHU3MA
7 |JIEBASI PYUKA KPEIUIEHWS JEXU 50 [ITPOCTABKA KYJIAUKA
8 |IIPABASI PYUKA KPEIUIEHUS JJEXHU 51 |BAJIPEJIVYKTOPA
9 [I[MTOK BUJIKU 52 |IIIMJIBKA
10 [UYT'YHHAS BUJIKA 53 |IIMTHJIBKA
11 |JEXA 13 HEP)KABEIOILIEN CTAJI 54 [IIPOCTABKA PEJIZYKTOPA
12 [PE3MHOBAS HOXXKA 55 |KYJIAUOK

TEPEJIHUIA IIUTOK PEMEHHOI'O
MEXAHM3MA 13 HEPXKABEIOIIEN CTAJIN

56

CAMOKOHTPSILIASCS TAVKA KYJIAUKA

14 |BOKOBOU ®UKCUPVIOLINI CTOIIOP 57 |HIDKHUU [IOILMUITHUK

15 |[2JIEKTPOMATHUTHBIN BBIKJIFOYATEJIb 58 |CTOITOPHOE KOJIBLIO
JULSL TEXKH

16 |[2JIEKTPOMATHUT X BBIKJIFOYATEJIb 59 |IIIMJIBKA X CTEP)KHEBOU BAJI
JIEXU

17 |BBIKJIFOUATEJIb JEXHU 60 |CTEPXKHEBOW BAJI

18 |KPEMEXXHAS IUTTMJIBKA IIIATKA 61 |KHOIIKA ABAPMMHOI'O OCTAHOBA

19 [IIUTOK DJIEKTPUYECKON KOPOBKH 62 [3EJIEHASI KHOIIKA BKJI.

20

CTOIIOPHOE KOJIBIIO 162

63

NHJIVMKATOPHAS JIAMITA TIMTAHUSA

21

BEHYMK 13 TOHKOM ITPOBOJIOKU

64

KHOIIKA BBIKJIFOUEHUSI/OCTAHOBKH

22

JIOITATKA - B3BMBAJIKA

65

PYKOSITKA X I'JTABHBIV BBIKJIFOUATEJIb

23 |CIIUPAJIb 66 |KOHTAKTHAS KOJIOJKA ['JTABHOI'O
BBIKJIIOYATEJIS

24 |KPEIE)XHBIM BUHT LLIKVBA 67 |OIIOPA JUIS [IOJJBEMA

25 |[LLIAMBA 68 |PBIYAT U151 IIOBEMA

26 |LLIKKB DJIEKTPOJBUTATEJIS 69 |KPEIEXHbBIM BUHT CTOMKU

27 |BUHT DJIEKTPOJABUT ATEJIS 70 |LLIAMBA

28 |IIAMBA 71 |KPEIEXHBIE OITOPbI CTOMKHU

29 |BUHTBI KPEIUIEHUS 72 |I-OBPA3HAS JJETAJIb [IOJJLEMHOI'O

SJIEKTPOBUT ATEJLS MEXAHU3MA

30 |[LLIAMBA 73 |KPEIEXHbBIN XOMYT JIUISI MECUJIBHBIX
OPI'AHOB

31 |OIIOPBI ABUTATEJLS 74 |HATIPABJISIOIUE CTOMKU BUJIKU

32 |ILIIIOHKA BAJIA JIBUTATEJIS 75 |OHOPA IOABEMHOI'O PBIYAT A

33 |[IPUBOJIHBIE PEMHU 76 |PBIUAT IIOJBEMA JEXU

34 |BEJIOMBbIH LIIKMB 77 |PYKOSITKA X IIOJbEMHbBIV PHIYAT

35

3YBYATAS IHIECTEPHA X PEAYKTOP

78

CEPBI'A X PBIYAT

36

HIXHAS IHAUBA X PEAYKTOP

79

OJIEKTPOHHAS TUTATA YIIPABJIEHUA

37

MO ALINITHUK

80

ITJTABKUI ITPEJOXPAHUTEJIb

38

INECTEPHA PEAYKTOPA

81

IO ALINITHUK

39

KPEITEXXHAS OITOPA X IIKVB

82

HIABA MEXTY ITOAUIMITHUKOM 1
KOPOHKOMU

40 |ITOALLIMITHUK 83 |IHAUMBHBI X PEI'YJIMPOBKA ITOABEMHOT O
MEXAHUNU3MA

41 |9JIEKTPOJIBUI'ATEJIb 84 |I'A30BbIMM AMOPTU3ATOP N.2

42 |BJIOK PEJYKTOPA 85 |KOPOBKA JUIA DJIEKTPOHHOMU TTJIATHI

43

MO ALINITHUK

86

KPBIIIKA X SJIEKTPUYECKAS KOPOBKA




87

BYHKEP

92

ITOBOPOTHAS PYKOATKA X CKOPOCTb
OB./MUH.

88

[MUDPOBAJ ITAHEJIb "EV"

93

ITAHEJIb YITPABJIEHNA "VE"

89

DJIEKTPOHHAS ITJIATA "EV"

94

PEI'YJIATOP MOIITHOCTHU

90

ITAHEJIb YIIPABJIEHU, 2 CKOPOCTU
"3E1T"

95

NHBEPTEP

91

PYUYHOU TAUMEP

96

SAIMUTHA KPBIIITKA I'OJIOBHOT'O BJIOKA




SJIEKTPUYECKASA CXEMA

CM. IIPUJIATAEMBIE JIMCTbI
QJIEKTPUYECKUX CXEM



FAPAHTUA

MIOCJIE OCTABKM YBEIUTBHLCA, UTO MAIMHA HE I[OJYUWJIA TMOBPEXIEHVA B XOIE
TPAHCIIOPTUMPOBKMY, ¥ UTO BCE OBOPYIOBAHME MAIVHE, A TAKXE 3AKA3AHHHE
OIIOMOHAJIBHEE IETAJM, MMEIOTCA HA MECTE B HYXHOM KOJIMYECTBE.

JIOBHE NPETEH3VM MOIJIEXAT HAIPABJIEHUIO MPOU3BOIUTEIIO B IVCEMEHHOM ®OPME
B TEUEHME 8 (BOCEMM) IHEW MAKCUMYM.

[IPOUBBOOUTEJL NPEeNOCTABJIISET TAPAHTUIO Ha BCEX MEeXaHUUECKMUE BJIEMEHTH MAll/HEL
B TeueHue 12 (OBeHamiiaTH) MECAIEB, HAUMHAS C CETONHAMHEN HaThH. l['apaHTus He
pacopocTpaHsaeTCs Ha BJIeKTpUUYecKue OeTajM MallMHe. JeTasy 3aMeHsanTCs OeCljlaTHO

TOJIBKO IIOCJIE OOCTaBKM IIOBPEXIEHHBIX merTasiey B Hallly KOMIIaHMIO.



